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Dyc-stulls, Anthracene; Production or .from Aiitbm- 

quinone (P) 792 

DycstulTs; Antliraquinono (P) 209 

DyestulTs ; Azo (P) 350. t9o, 4!M), 693, (193,61)3, 1042 

DycstulTs ; Azo Black ( P) 622, 693 

DyestuHs; Azo IJliiish-Violet (P) 862 

DyestulTs ; Developing Sulphurised , on the Fibre (P) 739 

DyestulTs of (he Anthracene Series; Production of 

(P) 1241 

DvcHtuO’s of the Triphenylmethano Tories (P) 1290 

Dyestulfs; Rc-d 1123 

Furrnaldohyde Nucleinic Acids : Manufacture of {! )• 371 

Methylene, ‘Citric Acid ( P) 439 

Methylene Citric Acid : Alkaline Salts of (P) 43 

Jlonofonnyl Derivative of 1.3-Diini thyl-4.6-diamino-2.6' ^ 

dioxypyrimidine (P) 1207 

Naphthaceiie ; Manufacture of Derivatives of ( P) - - • - 22 

Pharmaceutical Compounds (P) 378 

Photographic Development (P) 1208 

Photographic Emulsions (P).... 620 

Photographic Pictures ; Developing of (P) IM, 1064 

Phutogra{)hic Plates and Films ; Manufacture of (P) 166 

Plastic Composition ; Manufacture of (Pj 11<^ 

Theophylline; Manufiicture of (P) 1J» 

Trichioro'i^iopi'opyl Alcohol ; Manufacture of (P).... 1307 

M'ooi Black; Production of Solid ■ (P) ^^2 

Wool ; Fast Black Shades on (P) . 416 

Bayerische Actieu-Gosellschaft, The. See Hilbert, H. . . 663, 1056 

Baykoff, M. Alloys of Copper and Antimony 744 

Bazin. Batteries; Primary (P) 1®® 

Beach, E. 8. Concentrating Apparatus (P) 1340 

Beam Converting Furnace Co. Metals, Precious; Recovery 

of 1032 

Ores, Ec^fractory ; Treatment of ( P) . - • 1082 

Oi’es ; Treatment of , for Recovery of Zinc and Copper 

jp) 1062 

Beanes, W. H., and others. Gas Producers (P) 1237 

Beardsley, M. W. Explosive, and Manufacture thereof (P) . . 710 
Beater, G. P., and Toplin, P. Disinf.-ctant Powder ; Compo- 

sitionof 31® 

Beatty, D. Ores ; Ammonia-Cyanide Process of Treating 

802 

Beau H. Celluloid Rendering Uninflammable (P).... 873 
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L, A. Marble and 8tone ; ImiUtion — (P) 00 

UMiiiMi'LL. Centrifaaal Appairatoi; Quick Discharge 

^ (P) * 1848 

Conoontrating Apparatus for Mineral Matter (P) 544 

Beck, J. J. 49 m Brandel 647 

Beokenhanpt, C. Hops; Relafioas between Aroma and 

Chemical Composition of — - 843 

Becker, A. A'm Bena^ E. 369 

Becker, B. Glass j MKttfactaro of — (P) 420 

Becker, P. See Pn*und, M 758 

Becker, P. H. Glass-Gall ; Utilisation of (P) 208 

Beckers, W. Mordant; Organic Acid .and Manufacture 

of same (P) 296 

Veftetable J uiees ; Sterilisation of — ( P) 158 

Beckstroem, K. Calamus Oil ; Composition of 817 

Beckurti, H., and Muellar, W. Alkaloids; Solubility of 

in Various Solvents 758 

'Bedford. Tlntometrin Estimation of Chrome; Discussion on 

616 

Bedford, J. B. Speech at Annual Dinner 866 

Bedson, P, P. Coai ; Gases Enclosed i;i 86 

Gas Analysis ; Discussion on liH 

Bdguftre, G. Gas, Acetylene; Apparatus for Generating 

_ ^ 20 

Behrend. Alcohol ; Ileplaccment of — , by Wood, In Vinegar 

Manuhuituro 5(j7 

Behrendt, H. 0. Saa Braun, K 639^ 878 

Behrens. A., jnn. Acetic Acid ; Manufacture of Concentrated 

— no 

Behrens. H. Phenols ; Michrochcinlcal Detection and Dis- 
tinction of 053 

Beijerirmk, M. W. Jjaotic Acid Bacteria ; Industrial .... I0(i 

D* T. Cyaniile Industry ; Present Position of the 700 

Metals; Thin Eilins of; Effects of Heat and of Solvents 

^ on J ipy 

Solids; Surface Plow m Oystallino , under Mechanical 

Disturbunoe 1107 

Solids ; Surlace Structure of (Third llurter Memoiiol 

Lecture) II00 

and Cln iMtison, G. Fuel Gas ; Removing Tar and Soiui 

Particles from (P) 1342 

BOis, 0. Ketones; Preparation of 1218 

Boll, C. E. K. St’fl Muir, W , 573 

Bell, G. W. See HaK F. M 4n 

Bell, Addn ss fo Manchester Section (Municipal 

Bell, E, E. Mill r. W ’ ’ ’ ’ ’ .* * ’ ‘ * ’ * ’ * ‘ ‘ * * ^700 

Bellaoh, V. Scliauin 1207 

Belloc, G. Steel ; Spontaneous Dcoarburjsntlon of 422 

atcels ; Dccarburisation of 7py 

Belloni, C. Quinine Misulphate; Examination of 108 

Beltzer. F J. O. Mordants for Obtaining Soliii Shades with 

Artitioial Alizarin 1682 

Beltzer, F., and Thit'baut. F. E. Mercerising A ppnnitus ( 1*) . . 295 
Bemelnians, M. Uuhher; Cultivation of — .in the Congo 

^ r0t) Nttttc* •••••••••«»,*,, * 76*^ 

Bendix, J. Elsonmann 107{I 

Bendixen, N. Milk; Sterilisation of (P) II45 

Benedict, S and Snell, J. F. Chlorides, Brom’ideV.’ and 

liMlides I Dcl<?nn illation of moo 

and SuolJ, J. F. OhlorideH; Separation of from iVrcA 
m Ides and Iodides 1 1 03 

Benker,^R. and Hartmann, E. Fiu-naco for Roasting Pyrites 

and U^rtinaniu k. Siilphuric Acici ‘ tvircod ’Draught' a’lui 
AtoimstHl Water In the ChaniW l^ocoss of Munufac* 


^ lo4t> 

wnnac, E. Filter lYess ; " I^e Supreme " (P) 544 

Bennett C. T. Peppermint Oil ; Now Adulterant of . ’ 670 

T ^ u ^03. 430, 002 

zsennett. J F^ncs; Apparatus for Printing and Colouring 

belief Oriiamentations on (P) " 94g 

Bennett, J. E. and J . E. Heating and Cooling Apparatus (P) 690 

Benz,E. Bart/, E 407 

Berblinger, H. See S. holl . . . . . ! ] ’ ’ 4040 

Berg. F.^ p^leura ; Apparatus for DeodoiiJi’ng ’ or ‘pnVVfy- 

Petroleum ; Doodorising or 'l^ri^i'ng *( pj [ ! ! 

Berger, A. Compositions for Candlos, Wax Matches. &c. (P)!’ 1300 
Berner. H.W. ^ Gomberg 021 

Bm‘gh Clarified Milk Co, Froth Omdensw for CciiVrifuikl 
iviacnines (P) 

l^rgnmn, A. Butterin; Manuhteture of (P) 507 

•Bergner, L. Petroleum ; Bxamiimtlon of Commercial . ! . 790 

Bei^et.B. Malting Process (P) [ ^ 

Beniiger, G. M. Phenacctin Test . 4007 

MjuidRoture of (P ) 90 

iNitrowllulosc ; Compound of — (P) 1304 

Bwmont, V. 2lnc Sulphide ; Production of Hydrated (ip), f 14 


Bermonk V. B. Zinc ; Direct Extraction of — from its 

Ot^ (y) 308 

Bernard, P. See lactines 1095 

Bernard, E. Olive Oil ; Extraction of , from Olive Oil 

“Cnuwe*' (P) 761 

Beruasconi, C. ^ccGrobet. 618 

B^rn'dt, L. Landolt. 970 

Bernheimer, J. Alcohol ; Column for Eectifioation of (P) 756 

Bernstein, A. Milk ; Apparatus for Testihg (P) 876 

Be/nstein, H. Silk ; Artificial — (P) 84 

Bernstein, N. See Euebel, W 869 

Bonitrop, J. C., and Hulsebosch, M. L. Q. v. L. Fuel Blocks or 

Briquet tes (P) 789 

and Hulsebosch, M. L. Q. v. L. Fuel; Solid , from 

Petroleum, Ac. (P) 546 

Berry, J. H. Metals, Precious ; Eecovery of , from Mattes 

(P) 147 

Metals, Precious ; Separation of , from their Ores. . 147, 147 

Ores; Treatment of (P) 495 

Pru<*ioti8 Metals ; Separation of .from Matte (P) 214 

Berry, R. A. See M’^ood, T. B 886 

Bortainehaml, E. Olive Oils; Removing Margarin from . 1199 

Berthclot, M. Electromotive Forces of Saline Solutions 802 

Berthold, R. Mantles; Incandescent Self-Lighting (P) 789 

Ih^riiaux. See Hollard 762, 1809 

Bortln, H. Aluminium ; Heating by ,nnd Its Applications 870 

Bertolo, P. Santonin; Fusion of Derivatives of , with 


Potash 609 

Bortou, C. Metals ; Pulverisation of — , and Apiiamtus there- 
for (Pj 701 

Bertrand. Caffeine in Coffee 41 

Bertrand. 0. Arsenic in Birds’ Egus ; Presence of 1021 

Bertseh, J.O. Distilling ApjMiratus (P) 16 

Bo.sehomer, A. A'ee Kliirisch 1688 

Besnard, H.A. Fuel; Briquette (P) 411 

Beasey, J. B. Peat Fuel, Ac. ; Eloetricul Manufacture of 

(P) 943 

Besson, J. A. Saoeharine Juices ; Purification, Ac., of (P) 706 

Sugar ,Tui<*o ; A))parrttus for Triaiting ( Pj 1263 

Sugar Juices; Purifying and Concentrating (P) 1090 

Best, A. See Coates 


Best, T. T., ami United Alkali Co. I.imo; 
Slakiutf. Ac. tP) 

Apparatus for 

Bottig, E. Reserves niider Aniline Steam (-olonrs or Alizarin 
Colours 

Betts, A. G. Unad and Lead Alloys; RoHninur 
ticallv ( F) 

, Electroly- 


iiCud; I'Mcctro-depesiled (P) 865 

BcutiiUT, 111. Cortex Ciiichoine ; Valuation ot — — 1020 

Bovilaoqua, G. and G. Heat; Rust-pifxjf Composition for 

Preventing Radiation of — ( Pj 150 

Beyling, Explosives ; Experiment s wdlli Snfety 820 

Bez, P. Boilers; Preventing Incrustation and Corrosion of 

(P) 942 

Bialas. See Diipr5 168 

Biun, E. Gases, Furnace; Purifying , and Apparatus 

therefor 739 

Biehel, C. E. Explosive ; Manufacture of a New { P) 710 

Explosives ; Manufacture of (V*) 903, 1064 

Bied. Mortars ; Experiments on Porosity of 421 

Puzzuolanas ; Decomposition of , by 8ea-W«ter 421 

Bienfait. See Koning 5,'j5 

Biginelii. P. Quinine Bisul])hute ; Examination of , by the 

Methods of Koerner and Hesse 1210 

Bigot, A. Ceruiuio Products ; Enamelled (P) 496 

Bijl, H. C. Cadmium Amalgams and their Electromotive 

Behaviour 704 

Bilrtiiger, C. W., and Hallook, 0. P. Turpentine; Apparatus 

for Manufacture of (P) 1096 

Billet. Beer ; Mashing Apparatus for Browing (P) 224 

Billot, F. Alcohol ; Method and Apparatus for Producing 

(P) 434 

Billmann. A. See M''eger, M 358 

Binder, X. Milk Extract Resembling Meat Extract (P) 1002 

Binns, C. P. " Matt” (Pottery) Glaze ; Development of — 1046 

Binz, A. Indigo Reduction; Theory of 901 

and Kuffe rath, A. Indigo; Determination of by 

Hydrosulphite 885 

»nd itufferath, A. Indigo Salts 20 

and Hchroetcr, G. Dyeing Process ; The 23,1120 

Biogen Co., The. Zinc Peroxide ; Manufacture of (P) . . . 1194 

Biot. See Seyewetz 56 

Bird, E\ C. J , Still for Direct Recovery of Alcohol, Ac. (P) ... 16 

Blschofl, M. ” Thomas” Slag-Meal; Determination of Free 

Lime m X66 

Bishop, A. -8 m Bishop, W. B 163 

See Bishop, W. B., and others 317 

Bishop, W. B., and others. Piperidine ; Manufacture of Salt! 

of (P) 108 

and others, l^peridlne ; Manuflsoture of Stable jilts' and 
Preparations from (P) 817 
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Blstnyoki* A., •od C. Dyestoffi. Oxj'tripliei\yl- 

luethano ; Tho ChromoRen of 901 

"F., et Cie., Soci^t^. Porfumao ; Mantt(«otufe of Floral —— 

(P) 962 

Bkusk.W. iSfla Priptins: Arts Co 905,1128 

and Richardi, H. S. Stone, Artificial ; Finiahing of 

(P) 146 

Blaekiuarr, F. B., and Wilford, J. L. Ocone; Apparatus for 

convert-inic Oxygen into (P) 1298, 1298 

Blaokmore. H. S. DiiiinrectirMC Composition (P) 430 

Metal ; Reduction of (P) 145 

Oxides, Metallic : Production of fP) B54 

Sulphuric Add ; Production of (P) 554 

Blair, J, See The Calico Printers* Association, lAd 1127 

Blake, Barclay, and Co. Syrup; Apparatus for Heating and 

Feeding (P) 665 

Blake, H. B. Asphalt and Bitumen Composition for Paving, 

AC. (P) 1949 

Blake, H. V. Lubricating Power of Oils, Ac. ; Apparatus for 

^16 

Bode,Q. iSb#8aar«,0 K 

Bodenstein. M. Salphnrie AeMj ChcMieal JQnetIcs of the 

Cbntaet Process of Making — 99 

Bodlaender, G , and Koeppen, K. Bnipliurio Acid ; Mtnnfkm* 

tore of , by Contact Ih'ocess 119 

Bodroux. P. Phenols ; Preparation of — 22 

Boeok, F. Anthragallol ; Formation of Alkyl Derivatives 

of — 8 

Boegel, P. Oaoi^tohouo; Cold Vulcanisation of — - (P) 49 

Boegel, G. F. Tanning Substanctw ; Extraction of (P) . . 80: 

Boehm, 0. R. Oorite Elements ; Separation of the 41 

Cerium ; Separation of — , by Means of Potassium Per* 

tnanganate 186i 

Boehm, 0. G. Oxides, Metallic; Apparatus for Making 

(P) 861 

Boehringer, 0. F., nnd Soehne. Camphidih: Preparation of 

^ (P) 701 

Oam^yhldoii ; Manufacture of f P) 701 

Ceramic Products (P) 42( 

Testing (P) 1148 

Blake, M. See Ijang, J 501 , 

Blake, R.F. A’ee Ijctts 1!00 

Blake, \V. H. Brewery KWuonts 960 

Blakeman, W. N., jun. Pigment, and ManuTadure thereof (P) 640 

Rlaiso. K. E. Angchc and Tiglic Acids ; Preparation of . . 647 

Blanc. Cement for Floors, Pavements. &c. (P) 

BlaiK!, F. Separating Api)aratus (P) 2S7 

Blanc, F. X. Accumulator (P) 08 

Blaiu', CL See Bouveault, L 888 

Blanc, L. Cios, Car bu retted Air*; Manufacture of , and 

Apparatus therefor (P) 150 

Blanchier, J.,nn<l Mayet, J. A. Organic Acids; Recovery of 

(F) 510 

Blank, 0., and Fr!edt>erg, K. Glass Composition for Slmrpen- 

iug Knives, &c. (P) 1087 

Blare*. C. Wines; Differentiation of “ MisStelle’* from other 

928 

Blau, II. Colchicine in Seeds of Meadow Saffron I30r> 

llydroxylamine; Maiiufncturo of (P) 431 

Hydrox^'lamiiie ; Preparation of (P) 701 

8-MethyJxanthme Derivatives; Hliminationof tho 8*MethyI 

Group from (P) 37^ 

S'Methylxanthines ; Uhlorino Suljstitution Products Of 

(P) 87^ 

Mitround A*r> (Wmponmis ; Rednotion of — (P) 99S 

Xiiro Compounds, Aromatic; Electrolytic Be^urtion of 

— (P) 902 

Nilro Compound.s ; Klootrolyiic R/uiuclion of (P) ... 999 

Nitro Compounds; Rwiuction of (P) 1082 

Theophylliuo; Manulm'lure of (P) 648 

Xanthine; Preparation of (P) 819 

Boernstcin, E. Coal ; Catechol (Pyrocatocliin) from 88 

Bocssneck, P. Acetic Acid; Manufacture of (P) 110 

Boeuf, A.S. Wool; Washing, Scouring, and Bleaching 

(P) 905 

Bogoitiovlensky, N., and Kroupovess, M. Distilling Apparatus. 

(P) 899 

Bohn, R. IndantlircnH 621 

Boidin, A. See. Collelte, A £24 

Bliwrhors’ Association, Ltd., and Morris, T. Textiles ; Appa* 

rains for Damping (F) 651 

Blcakley, H. G. See Clark, C. C ;i 77 

Blcininger, A. V. Cements ; Rwcut Investigations in . . . 1048 

Bleiiio, CL Falnics; Ftreproollng of (P) .551 

Boislelle, A. 0. Gas; Apparatus for Measuring and Mixing 

(P) 646 

Bokohiy. T. Albumin; Formation of Strongly Flavoured 

Bodies bv Means of (P) 167 

Invertase ; Influence of Concentrated Sugar Solutions 
on 1802 

Fireproofing C'oiniKisitioTi (Pj .’ 145 

Blcriot, G. Float for Milk of lii me, Ac. ; Regulating (P) 899 

Blessing, F. Shiner 0 .'t 4 

Blethen, X. W., and others. Copper ; Leaching Process for 

(P) 558 

F. iS'es Haas ,,, ,,t -, 

Yeast Maltaso (Gluciisf*) 764 

Bolikow.ska, N. V. 0. Gas Analj'sls ; Apparatus fbr (P) . 1066 

Bolton, Werner von. Chlorine and (hirl>on; Direct Combina- 
tion of 424 

Luminescence at Ehictrodos 1811 

Spectroscopic Method ; A Xew 1811 

Block, H. Ores of Gold and Silver; Apparatus for Treating 

(P) 147 

Rlf)Okey, F. Austyn. Tannin; Absorption of , by Kilter 

Paper 7«3 

Bomeisler, C., and Fisher, H. Filtering Material; Manufho- 

tureof (P) 644 

Bone, W. A. Recent Developments in the Iron and Hteol 

1 ndiiNtry , , , , , ■ • • 181 

Xse Parker 11 h1 

Dixon, it. B. . , ,,, 410 

See Procter 4S2 

Blonde], A. Carbons for Rlwlric Arc Lamps (P) 487 

Elwlrodes for Arc Lumps (P) 487. 020, 800 

Electrodes for Arc Lamps; Composite CarUm (P)... 19 

Electrodes for Electric Arc Lamps (P) 94 i 

Blondcl, E. Fumes, Xitrous ; Utilisation of Residual . . . 74o 

Blottell^ni, J. P. R. do. Ceramic Products; Enamelling and 

Decorating , in the Press (P) 1087 

Silico-Calcareous Concrete ; Manufactuie of (P) 030 

Blount, B. Analysis ; Discussion on Standardisation of 

Methods of — 080 

Iodine Production ; Discussion on 471 

Bouiiefoui. J., and Meynieu, P. A, Waxes ; Extraction of 

(P) 602 

Bonneville and Co. Cement with Zinc Basis for Hot Joints. 

(P) 1867 

Plastic Material with Zinc Base (P) 1887 

Bonnot, A. J. M. Coal ; Artitlcial (P) 

Bontonips, A. Measuring Tanks of Adjiv*tttblc Capacity ( P) . . 988 
Boor, L. G. Matches ; Use of Scarlet Phosphorus in Manufac- 

tureof ; Discussion on — - 1220 

Borclw IS, W. “ Das Neue Institut fflr MetRllhiUt<mwesen uiid 
Elektrometallurgie iind der Kbniglichcn Tecimisohen 
Hochschule zu Aachen ** 616 

'‘Practical Electra-Chemistry ” Hid 

Bloxara,A. G. Cyanides; Di.scussion on Manufacture of - — . 1329 
Revised Edition of C. J^. Hloxam’s “ Cnemistry. Inorganic 
and Organic, with Experiments*' 1021 

*' Ilaiidbucli der Elektrochemie " 60 

and Stockem, L. Calcium ; Extraction of 232 

and Stookein, L. Calcium, Metallic ; Production of — — . . 100 

R See Callni’inn - ■ • 1062 

Bluemel, W. iSee Ahrens 1124 

Blum, G. Slse Leffevne, C 54 ( 1,1280 

Blumberg, M.,and Kostaneckl,St.V. 3.4-Dihydroxy./3*inethyl.' 

chromone 901 

BoriHmiRun, K. Hydrrigen Peroxide ; Examuiution of ... 600 

Borral, E. Phenols in Medicinal Substam-cs ; Determination 

of - 322 

V T« ........ 1107 

Blume, R. Varnish; Substitute for fP) 1358 

Blumi'l. W. See Ahrens f{p*> 

Boss, M. P. Furnaces; Metallurgical , Burning Liqui<l 

Fuel (P) 1001 

Blumenbeig, H., jun. Sulphur-Burner (P) 960 

Bouchaud-Praceiq, E. Gold ; Extnuaiou of , from Sea- 

Water (P) 07 

Blumer, L. Resinous 8ub>*tances ; Synthesis of — (Pla , . . . 706 
Starch, Soluble t Reparation of (P) : sin 

Bect’ptttcles for Volatile Liquids; Reventing Explosions 
p, ^ 734 

Blundell, E. Liquid Cement for Patching Tyres, Insulating, 

^ *1'. (F) 219 

Boucher. C. Galena and Copper Pyrites ; Decomposition of 

Blunden, 0. C., and Malden, W. J. and A, Fuel Briquettefi 

Mamiftmture of —* 77 

and Boungne. F. de. I^ccbarin in Beer, Ac. ; Detection 
nf 658 

Blundstone. B. B. Phillips, H, J 2U 

Bmif^hnnTiAt A flhu Virt A Ci 884 

Boake. Roberts, and Go. Clariflers (P) 606 

Isingiass ; Pining of —— (P) IO 98 

Boudouard, 0. Alloys of Copper with Magnesium 799 

Boas, F., and Co. Buamelling in ^ Cold (P) 909 

YY f— — — ^ 1 ... ......... ITtAfi 

"Bocage, H. J. iSbe Scheffer*..,. 649 

Mock, J . R. Briquettes ; Manufheeiifs of (P) 799 

fSock, B. Briquettes Unalterable in Ait fP) 716 | 

Bougault, J. Oicodylic Acid wid (.i^oco^latea ; Beactibn of — - 281 

ncric Acid ; Solubility of — , in Ether 1019 

Picric Acid Stains ; Removal of 993 
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Botiliard and I^yHr. Sulphuric jlnliydride; Ui»e of Tantalum 

Group of MetalM in Manufacture of (P) 212 

Bonlllor, J.A. InttaudeNOt nco MantleHfrom Nitrocelluloec (P) 487 

Boulouch, R. Ifxiine and Sulpliarj Mixtun‘S of 805 

Bouiif^nr, P. dft. Boucher 063 

Bourel, H, Mctuiii; Nickel-Plating of (Argento Nickel). 873 

Bourg<H)i8 de Mcroy, N. F. ChaikH and Clays j IMiosphatio 

Tr(‘<drnciit of (P) lOOS 

Boiirquclol, F. Poly*a<*.cbaridcH ; General liiiws of Ilydrolvsis 

. .of "... 50i 

1 olvsaccliarideii ; llydrolysia of , l*y Soluhlc FermcntM 106 

and Herisse.v, II. ; Research on 920 

an<l Ucrixscy, H. Fol.vsaccliaridos ; Action of Atjid.s and 

Soluble FcrtjicntH on 706 

Bourreau, K. Oil (MilhOorieo) for Ps.- In PaiidiriK (P) 428 

Bouafleld, VV, It. Fractional Disl illation ; Miinufa<!turo of 

Sub.sUinct?s usual ly Pn^parcd by (P) I5 

Boutellier, (i. Sugar; Apparatus lor (’ooling. Mixing, and 

Sifting (Pj .S12 

Bouton, G, 1). AVc (f rahaiii, ( J. If get 

Bouveaulf, Jj., and Blatic, G. A Icoliol.s, Primary ,• Preparation 

of 

and \\ ahl, A. Esters, Nilric and Nitrous; 1‘repurntion 

of yjjy 

Bouvier, A., and I*a Soci(it6 Sautler, Hurleet (Ae. Gas Oil ; 

Condeni«!r for Extracting and Jbirifying fp) 357 

Bouvier, H. Pats, Animal and Vegetable; Treatment of 

„ 563 

Bouzai. Cuprammoniuin ('ompounds 104." 

Bowkor. W. H. Bordeaux Mixture ; Mannfactureof (P) v^) I"/) 

Composition for Use n.s a Fertili.ser (P) ' 37 

Bo.vd, JI. Qus-Produocr Qa§eH; Purifying and Cooling 

(P) 1342 

Boyer, E. Nee Badoil. A 205 

iloyewi, A. Printing Tissues with Oil Mixturo.s (P) 905 

and Mora.. A. Dyeing or Colouring Marble, Onvx, Ac. (P) OOH 

See Gunner ot Cio., S<.c. 0 ; 10^3 

Bozzani. A. See (Sarbarinl. G l J4i 

Bra<d)in, M. See Moureu, C 7(15 

Bradfleld. H. H. See Gilmour, W 557 

G, S. Furnace ; Electric (P) , 6(50 

Metals; Beduction of , from llieir Ores (P; 1198 

Braine, J. S. S., and Cowan, W. A. Calorinjcter ; Coinpoiison 

of I'llTercnt Types of 12.30 

Brand. Water; Characterlstio Tl^'iiction for Pure 4,35 
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CowfMir-Coles. S. Aluminium; Welding of 1.3r»2 

Craig, G. Ilydioeyjiuie Acid ; Prod ucliou of (l>) jKt 

t-'ramer, E. Soger. IT Dl, ;)90. IOH7, 110.3 

Crumpton, C. A. Butter; (XuuiUjsition of Process- or Rciio- 

vated (J45 

Crank, A. K. AVc Butters 1,3,30 

Crawford, J. F. >S'e<j Railt n 010 

('niwley, C. W. S. Sea Runcorn White Lead Co 150 

CrOpieui, P. See Rtnerdin, F 42, noo, 12.3{> 

Cresp, J.H. E. Plant Tissues ; Extraction of Es,se?itial Con- 

stitncmlsof (F) 10;;.3 

Cresswell, C. G. Chemicul Imports and Exports; i)iscu.ssion 

on 1,02 

Crihb, C. H. Condensing A ftpanit us ( F) 858 

Crispo. 1). Saliciri; E\tracti(jn of , from Bark of Rod 

Gsier 700 

( Voasdalo, S. Metals ; Volalilisolion of . as Clilorides 1132 

Crochet, E. Ij. T.-xtilcs ; Retting of (P) 29.5 

Crofts, .T,M. Ace jMorrell P37j 

Croix, X. de la. Burners :ind I'mifuirs for Acetylene (F) !t43 

CrojK'meyer, A. 11. II3 drocarb<ins ; Solidification of Volatile 

1.38 

< f oko, J. J. and R. Fertilisers; Electrical Mannfacture of 

♦•41 

Crosfleld, 0. J. AVe Stein 10,37 

CrosIleld.^J. J., and Alarkel, Ki. E. S<^wa.ge : Treatment of 

Cross, C. F., and Traquair, J . Starch, Soluble ; MiiuufaVtun’ 

of (I ) j0,)^ 

and louii^, J. Cyanidi's anil (Lxalates; Manufa^duro of 

and others. “An Essay towards Establishing a Normal 

Systran of Paper 'I'esting ” 1213 

A'ee Viscose Syndicate 

Crosse, A. F. Cyanide Solutions; Regeneration of — 332 

Crosslcy.F.B. Liquors, Pickling; Treatment of Spent Iron 

(P) 31 

Lrossley, W. J., i«id Atkinson, 'J. (ilas; Apparntu.s for Clean- 
ing and Cooling (P) 17 

and Rigby, T. Gas and Air in Connection with Gas Pro- 

ducei-s; Iroatimmtof (I») 78^ 

and Rigbi’.T. (ins- Producers (F) *31*9, 9.S9 

and Rigby, T. Gas-Producers; Apparatus connectW with ’ 

and Rigby T, Gas; Production of , from Bituminous 

Coal ( r ) 

and Rigby, T. (jases ; Apparatus for Purifying (P) ! 

Crossraau, J, Q. Filter and Extractor Press (P) 

Cr6tte, F. Beer; Preservation of (P) *| 

Crozicr, A,0. Bricks; Glazed (P) , 

Stone ; Ar ti fleial ( P) * 

Crozier, H., et Cie. Stone ; Artificial — *(*P) 

Stone, Artificial ; Manufacture of (F) .!!..!!!! 

Crude Oil Gas^Co., The. Gas ; Apparatus for Manufacture of 

Crystalline Co.. Ltd. ’ Thompson! *cVh.‘ !!.’!.’.’!!!'! 

Csanyi, H., and B&rczay, G. von. BatterlM ; 
CuAnod,^H^.^d^Poumier. C. Alkali ChVorideiV 


1011 


735 

1341 

9U9 

287 

9C0 

4J)7 

497 

421 

299 

S31 

£08 

375 

872 


, , — 216 

^.S.W. ^per; Preparation of Sensitised— (P)*....*.*!! 226 
tuiumcr, A. B. Alnmina Snlphato, Ac. ; Calcining — (P) , . 007 


15 

Cuinming, A. C. Urea ; Formation of 

Cuniasae. £ke Sangle-FerriOre . . ..*! 3^ ,^3 

Curie, 8. Radio-Active Substances (Radium) 13<18 

Curtis, T. R., and ot hers. Explosives ; Iniprovoments in 

(“) 1.308 

Cushman. A. S. Clax’s ; Plasticity of 74:4 

Rock Powders ; Cause of Cementing Value of 743 

Custodis, A. Coke ; Manufacture of (P). 94^ 

Cutler, J. M. Furnace for Calcining Quicksilver Ores (P) . . ! 1 197 
Cynnid-Oesellschaft, The. C.vanide Salts; Preparation of 

Cyanamide Salts ; Preparation ol - ( F) ’ ’ ’ ’ * ‘ ‘ ‘ ‘ ’ * * ‘ * ‘ j IqJ 

Ores, Gold ; Cyanide Frocess of Tn^at ing (*!») . . ! ! ] ! 1 3(Ki 

Cyon, 0. Controlling Chemical Processt^s ; and Appanitui 
therefor ( F) ; ; 

Czapikowski, J. /S'ce Ksrlik 057 

Czermak, J. Marble, Artilieinl ; Mauulaidure of — — (F) 798. 

C/.erny. F. AVc Stoklasa, J 37 j, 


Dahl and Co. Dycstulfs, Azo ; ManufiuduiT of (F) 1125 

Dalimen, 1*. Ritter von. Briquettes of Carlionnceous Sub- 
stances (F) 1040 

Dahmer, G. AVe Kuesler, E. W 323 

DamVxTgis, A. K. W'ine; Greek Ro'-inatod 1098 

Daniel, K., and Leheile, 11. Iron in FivNciiee of /ivcoriiuin; 

Ciuantitative Deterinination of 354 

Daniels, K. If. Fnrtmee ; Ht'uLing - - (F) 138 

Melting Furnace for Steel (F) .qiH 

Daniels, J. .S. and F. L. (Jas; Apparatus for Cleaning and 

Furifynig (F) K,; 

Gas-l'roduccr.s (F) !)(K» 

Daiilos and Cothereau, A. Colloidal Silver ; Freparatioii of — 

31.5, 5 U 

Dannifcl, H. “Die Elektroehcmio nrid die Metallurgio der 

lilrdie Elect rcH-hemie, ” &(• 515 

Electrodes; Bipolar , and Metal Diaphragms 499 

Speeiellc Eh'ktroehemie ” 50 

Ate Ni.ssenKon 11-| 

Darguu, AV.. E. L., and A. W. Fibrous Materials; AppnratiiN 

for Dyeing, Ac. (F) 1345 

Darlay, A. Metallii; Coatings; Depositing -—,011 Mctullio 

Ohjeets (F) 1297 

Darling. .1. I)., and Harrison, C. J.. (Anilides, Alkali; Manu- 

faetureof (F) l.gs 

Dary, G. NoiUm I354 

D’As.sOn, A. <lc B. Yarns ; Apparatus for Mnniifu»ctui‘ing Lus- 

ti'uiis — ( F) 24 

Daub, C. Sulphuric Anhycliido; Appovatus for Moking • — 

.334 

D’Auhervilliei’s, Hociete Anonyine dc ia Rullinerie Nouvi llc. 

Sugar; First Hunuing.s (F) 535 

Sugru- Relluing ; Ohitiinitig the First .Tot in (F) ...,.* 9.57 

Daubitz, F., and Loewy, A. Elastii! Goods ; Moulding of 

104 

Damn et Cic., Societc^. Soaps <’Oiitaiiiing Petroleum (P) 428 

Soap.s containing Fctroleum ; Manufacture of (P) . . . . I.“i9 

Duveiqmrt, R, J. Sizing and Sizing MatiTials; Discussion 

on 11 

Daverio, Henrici and Co., Sociefo. Farina; Apparatus for 

Sterilising (F) 109 

David, E., and St. v. Kostaiiocki. 3.4-l)ihydroxychroinono{ 

Synthesis of 2t)8 

David, L. F. Tarlnrs and Lcc.s 0/ W'irie ; Enrichment of 

(r) 1039 

Davidson. C. Vitriol in Chambers ; Instrument for Calculat 

iig Weight of 0 j5 

Davidson, G. M. Water; Apparatus for Purification of 

(R) ‘’73 

Mater; Apparatus for Softening (PJ 41 

Davies Brothers and Co. Galvanising Apparatus (P) J Itw 

Davies, C. F. /fee Blethcn, N. AV 558 

Davies. P., and the Hydroloum Co., Ltd. Tar, Carhurelf< <i 
Water-Gas ; 8<^purattou of Undesirable Matter from 

(P) 88 

Davies, S. H, Insulating Media ; Relative Efficiency of i , 198 

Davies, U. L. See Hastings, J. U 1(14 

Davies,, W. AVa Matthews, J Kto 

Davis, B, See Marks lOOi 

Davis, B. F., and Ling, A. R. Potato-Starch Paste ; Action of 

Molt Diastase on — — 1058 

Davis, B. M.j and Cook, C. £. Disinfecting Apparatoi (P) ... 41 

Davis^G. E. Prussiates, Alkaline ; Manufacture of (P) . lisa 

Davis, M. P., and Wilding, E. Yeast ; Praparatioii ot — (P) l<# 
Davis-Perret, Ltd. Water; Separating Oily Impurities, Ao., 

from (P) 1362- 
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rfion, O. B. Mlncralw ; R**duction of (P) - • • 

Orel* ; AppArutus fur E<tiuc*iiig and OoncontratinK — - (P) lOPO 

J. OnrnUty. 0. JT. ^ 

Uuan, H. JSU'^ lU'ad HoHiduy and Soub, Ltd. .... P45, 916, 092, 1081, 

1125.1125 


Dobaysur, O. Iiiv<*rt Sukht ; Afanu/acturc of .from 

r<K>t» (I*) 

lluWrt. Olay f«vr Pott ary, railed “ Neu-LVraniP ” (P) 201> 

Dfjiku’do, J. (bdiithiuuH Oomiaiuiid for PriiitcTfi’ Hollers, &e. . 

(!') 

llt'lionrdf'Hox. Nitric Acid: Voluiuotric Didcnni nation of 98H 

Decker, H. Alkyl Riuliclcs; lletenniiiation of 

fiml S(d()ninn, H. Dyrslull'H ; NitroMophoiiol 

Dcckrr, il., and Wclnuiiis, P, Theobromine in ('ucao; Dctcr- 

nunntion of - - 

JJj^coihIh’, I/. " l.H Co!»i|iri'SMil)iIile don (Inz R<'‘t*ls ‘’ 

i)ecrou(5, \V. K. Dihifitcct ion b.v ineuns of I’oninildrliydc ( P) . 

Ih'cks, 11. (!. ,1., and (Joodbody. J. and M. 'J’cxtilc Fabrics; 

Printin;^ -(P) 

Do Foi’craiul. H.vdr*ilcs; (Nj’iiposil ion ami (-onstitidion of 
Sniph-hydialcd 

Dcfrics, W. Disinfccrttirs ami Di' infcci in;? (P) 

J)ciniu:r(tr, II.. and Andif. II, K /a|)oraf ini? Apjjunitns ( P) ... 

Dciss, ,1. ,SVr lii bain, l,^•ll■v^c ami Tissicr 

Dejnst, .1 . A. Sand Scourer : Coiitinmms uml Mothoilical 

fP) 

Do ki Croix. *S’( r nufh r ('roi.\. 

Dclafond, F, Siipn* ; (Jrystalli.siition (,r , ninlcr Pressure. . 810 

Dclairc. Al. Mcrcnrial Vapours; .'.ppuralns for (’arrvinir oil 

(Pj 

P.vro;inllolsnlpboiiu(t\s of .'Vlkalincri atfli Metals; Action of 

.VIkaline-cari b Pasi’s on ."»7S 

Dclabaye, L. Wax, Art i(i(*ijil ; Mannlaeture of 11‘fs 

Delano, AV. H. Asplmll Industry; Kcccnt Developments of 

the 1017 I 


1152 

1123 

IfiH 

ri.5i« 

43(5 

119:5 

11(5 

787 

017 

iini 


De Laval, 0. (7. P. l^'io tiaees, Khdric; Tr at ina: Materials in 

(P) K0.‘, 

/iiie ; IC.xtrael ion of , from Ores ^P} lo.'.t 

Do Laval S(^parator Co. Separating .Apparal us ; Cenlrifuytal 

— (p) : 11 

DeljjvU'Vre. J. SuKar Solutions and JAciuid.s; l)elec;(tion (d 

( P) .s7<5 

JXilbrueoK, M. Albumin of Fo>ci'?n (>ia?tinisms ; Action on 

OrKniniMu.s of the ' l.'loP 

Flnzyuies j Cond titive or Prule(4 iv<i -- 8i:t 

Kir/.ynujs ; Part played by . in Yeast Life .311 

Yeast; lleatinn Tendency of — - 7r*f 

Yeast; Indiumeu of (^uantit.> Sown on Quality of .... 221 

Dolbruck, AV. Yiaist Keprodnetion ; F.acts eonccniin,!? “ - ITjf 
Delnias et Cie., Societfn Iron and Steel; Plates and Powders 

for Cementing. Hurdoiuiif?, Ac. (P) 717 

Delinenhorst, SoeietiJ Ihxuncr Liiioleminverke. Mottled Lino- 
leum (P) 5b2 

Dehuouly, E. Water ; Apparatus for Purify iii;? , ft>r ll<»ilers 

(P) 311 

Water Purllier (P) 225 

Dolpla<’e. R. E. J. Sulphuric Acid ; Manufacturo of — by 

Chanda'i* Proces.s (P) 1292 

Delpmt, G. D. Zinc and other Sulpliides; Extract ion of 

(P) 913 

Zinc, Load, and Silver Sulpliiiles ; Extnu t lou of , from 

Ores (P) I out 

Zinc Sulphide ; Extraction of , from its Ores (P) 1247 


Do Liny, J. S. Sec .Yllan 1021 

Demaisou, D. Miitlle for Heating Ceramic. Products (P) 1131 

Domai-teau, S. C. J. See Ytosaollin, 11, F 1.50 

DomidolT, O. L. Pigments; Cheap , with Chlorite Basis 

(P) 1055 

Doming, E. W. Shccharino Solutions ; ClarifyiiiK (J*) ... 1142 

Domoussy, Q. Sec Clarin, E. B 817 

Denmster, R. Gas; Manufacture of (P) 1287 

Oil-Gas ; Apparatim for Making - — ( P) 540 

Pempwolf, jun., C. II, PhosphatCH,- Making Available .. 1090 

Peuaro, A., and Scarlata. G. d-Pinene and Terpin Ilydmte; 


Denkelmaiiii. See Krueger, F 807 

DeuigOs. Nitrogen ,• Determination of 1309 

Denlaty, A., and Gilson, E. Coal-Briquettes; Miuiufacture of 

(P) 1238 

Denney Gbtlvatnc Paint Co. Faints ; Anti-fouling (p) ... 428 

Dennis, L. M., and O’Noill, J. G. Benzene in 111 u ruinating 

Gaa; Detei'minatiou of 7(sl 

Denu.\,T. J. Tliwoite 1138 

Denso, P. Alloys; Copper-Cadmium 301 

Metals: Quantitative Determination of , by Electro- 
lysis 824 

! Depetro, E. Fibrous Substances ; Decorticating, &o., — - (P) 651 

( Ramie ; Retting with Bea Watsr (F) 416 

Dorry, J.'J, Liquids; Puriflcatioi^f (P) 314 


De Snportn. 'CartiuT^ ; Oasometric Method for Valuation oi 

- 928 


PAOK 


Do Saulles, A. B. See Convers i 792 

Deacatniw, L. Aldebydic and Analogous Compounds; Pro- 
ducts from CP) 

Hydrosulphitos of Metals : Production of ( P) 950 

Reducing I'roduct (Hydrosulphite) (P^ 94 

D’Escaufcei Meuse, Society. Ga.s-containers ; l^evonting Ex- 
plosion of — (P)..., 61 h 

Gas ; Prevent iiig Explosions of Containers for— (P) . . . 788 

Desgi-az. A. Furnace for Gas-Gonerators, Ac. (P) 989 

JX‘»ujare,st. .1. Ji., and Geyer, J. P. M. PaiKT Pulp; Treatment 

of Vegetable Matters for Obtaining (P) 195> 

Dcsmaroiix, L. Liquiils ; Apparatus for Eiehanging Tempera- 
tures of (P) 12Ji« 

Desmaziers, E. Alcohol ; AppanUus for Producing Crude 

(P) 500 

Dc.snioulmre, A. Ammoniaeal .Nitrogen in Mistolles and 

AVines ; Dctermiiniiiuii of I0i57 

Desouches, B. and M., and (inillin. A, Fuel Briquettes; 

Muiuiffictnre of (P) 1122 

Des.solle, L. Metal.s ; Electrolytic Deposition of (P) 1]3(5 

DeSironvc. A'e*? JoiikolTsky 97 

Deln-, L, Cop Dyeing ; Machine for (P) 1.315 

Dyeing in Cl«»seil Vessels ; .\ppiimf us for following Course 

<»f - (P) 1015 

Jlyeiiig Mai hines ; Appiirutus for Introducing Dycstull’s 

and Moidfinls into Clost'd — (1*) 9(’"i 

Dyeing 'riueads in Apjnuatus under Prc.ssure (P) Kd^ 

Dc'iiscn, A. E. \an. Sec BhAhcii, N. AV' 5 . 5 s 

I) . uther, J. (\ Suljiliuric Anhydride ; Appai-atus for Making 

(P) 

Dcul'icli. .S.. ami llechhauHcr, O. Iron and Steel Castings: 

Mannl.'ief lire of Magnetic (P) 

Deutsche ilei/iiiigs-lnduslfio Mcininghaiis, Hachrotit and Co. 

Sir muh r .AL injiighauM. 

Deutsche 3'herniophoi‘ Akr. - (Veselischaft. Thermophores; 

EIccD ii’al I’l oducI ion of Heat in (P) 804 

IK'Ut/, < disnioturen Eabrik. Gases free from Hydrocarbons; 

I’rodiicliun of (P) 1039 

DevilU'. E. Saiiifc Clair<'. Incaiidisccnee Mantles and Burners; 

'I'csts of 128(! 

l.igliiing ]*o\vcr of Gases in the Incandescent Burner ; 

\ ai iations iti 107S 

J) c A'ulifi’h, J>. Coal : Bimling \genl lor Low-Grade — — (P). 137 

Dewar. ,1. Ni<-ki 1 Carbonx 1 : iAl:inuf:icture of (P) 70<> 

:iu<l .lone.s, H. O, Nickel Carbonyl; Piiysical Properl ies 

of 02(1 

Srr Al(*is>.ni 44.3, 143 


D’lfeiiiir/cl et Cardon, S()(.-i«'‘t(-. Sugar; Diffn.siou Apparat us 

for J'ixtrael ion of ( P) 642 

Dliondy, K. S. Stone; Ai’tilu ial (P) 14.> 

Dibdin, W. .f. “Oliemieal Technology,*’ and Chapter on 

“ Idiotoineir.v ” llu-rein 5i8t 

and AVoltoreck, it, C. Gas; Manufacture of (P).... 299 

Dick. 1). C. Srr .Smith, J. A 289 

Dick, (7. A. Zinc Refus(^; Separating Iron or Steel from 

(P) 870 

Dick, M. N’cc Smith, .1. .‘V 289 

Jfickoy, A. Tup-holc Plug (P) .33 

Dickinson, H. .Vcc Newton 998 

DicITenb.ach. G. Chlorim?; Manufacture of , ami Appa- 
ratus t lu'refor ( P) 1 45 

DiegcL Metals; Corrosion of , in Sna-AAYiter 124(1 

Dierssen, II. Starch ; Sugars Produced by Hydrolysis of , 

by Ux.alie Acid 312 

Diesclhor-st, AV\ Siemens Bros 425 

Dievert, F. Microbi*.s in Water ; Action of Zinc 011 436 

Dige, II. AV. Filtering Tanks for Sewngo (P) 708 

Dikcrna, H. II. Evaporating Apparatus (P) 6li2 

Dillncr, G. Pig. Iron ; Selection of , for Casting 14T> 

Dinklage, K. aSVo Barth 1.360 

Dinklage. T. Malt ; Determination of Soluble and Coagulable 

Nitrogenous Compounds in 1 1370 

Diss, S. Sre Brumairo 99^4 

Dittmur, E. Dyeing Apparatus (P) 416 

Dyeing Textiles in Skeins; Machine for — - (P) 995 

Dittrich, M. Manganese and Iron ; Separation of 926 

Manganese in Minenils; Determination of 46 

I'ersulpiintes ; Oxidation of Organic Bodies by 1257 

and Hansel, C. Cyanides, Complex ; Analysis of 883 

and Hassol, C. Pcroulphates ; Quantitative Separations 

4»V XToana nf - ‘>'IA 911 


Ditz, 11., and Margo-sches, B. M. lodomctry ; Standardisation 

of Solutions Used in 673 

See Donath 927 

See Hoelbling, \ 794, 796 

Divei*s,E, Chemical Imports and Exports ; Discussion on 403 

Matches ; Use of Scarlet Phosphorus in Manufacture of 

; Discussion on ... 1227 

Problems in the Fat Industry ; Discussion on 598 

Proceedings of Annual General Meefing 860 

Dixon, H. B., and Boi.e, W, A, Natural Gas at Heathfleld ; 

Analysis of ~ 410 
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810 

!)0U 

f»08 

411 


PjkOI 

Dobbelsfein* (>. <>rt»s. Iron; Working off or Iledncing Pul- 
verulent (P) 7|tl 

Dobbin, L. Sulphntesi ; Detection of 1148 

Sulphid<?i; Detection of U48 

Suluhites* DetcK-tiou of 1148 

Thiosulphates; Detection of — — JI48 

and Wmli', A. D. Iron St^iins in Lii:en-Bleat*iiiug 131 

Doemeiis. Jlarloy ; Influeiur of 1.;uv T(*jnpcnituivs (ni Sleepcl 

!»lil 

Doerpiiinbaus, T. .SVc Fi^'lier, K 118 

Dolat, J. H. Skins ; Preparing — , witli Il.iir oti I.iun 

Dolbear, C. E. Oiiistic Soda ; ^Innufaeture of (P) 1‘2!H 

liornine, C., and others. Steel; Manufaetnre of (P) 

Donurd, E., urul Labbo, II. Alai/.e; Albuminoul (’oinpound 

from (P) 

and liabbo, H. Mniyo; All»U!riinoi(ls of 

and Lal)br, H. Mai/e; Nutrition:; PrcHhict from (P) 

Donatb, E..un(l Asri«*l, M. ('oal*Tar Pilch 

and Dit/., H. J.iguite and (.’oal; I>isl ineuistiiiig b iwaM’.n 

Dongen, J. van. liidji Pakoe Hadji slh 

Doolittlv*. C. 11. flatting of Ores at Loadvilh' and IJobinson, 

r.S.A (532 

Dootson, P. \\ . .\i<“Li‘l mid ('olcilt : l)i:t('CtM)n of , tn Mix- 

tiirts vsi> 

Dorctnns, C. A. Aliiini'in ; Produclion of (p) i;:;V 

Purnacc; Mctalbinrical :muI tbicni’cal (P: r>r)7 

Dorcnfeldt, L. J. I'niicr-Pulp : Elect rol vl ic Pl»*aclung (-f 

K'.O 

/Sfe J)ro^^ set! (i;J7 

Dorji, Ft), liadinin ; Decrease iii Weiglil of lcl‘i 

Duriilield, .1. F. iWalting Drum (Pj lUM 

i)orseiiiag('ii, A. Zinc and Snbstanccs eontainiiig Silicic Acid ; 

Working , in F'Jlcclri<* l•’ll^na<•os ( P) lOU 

Dougo, J. Silk. Artilicial ; Preparation of (Collodion for Wanii- 

faclureof- (P) PI 

Douglas Jl. Vinegar ; Apparatus for ^lanufaenu’e of (P) 1U4 

Dotill, J. IV'.'it !\Ioss ; Produeliou of Fibre from (P) 7i>S 

Dovetoi), (1. Cyanide; Dnpuril ies in Ojiumercial 

Dow Chemical Co. Dromiim; Exti-actiou of .from Mrinc 

(I’j rtn. 1213 

Dow. II. II. Ammonia : Obtaining .from Ammonia-con- 
taining (iases (P) '.108 

Uromitics ; fllannfacluro of (P) f)08 

liromiiic; Manufact ure of (P) 008 

Carbons; Klectrolyl ic oi- KIcctric-biglit (P) 1.3S 

Dowler. J.W. Milk Product (P) .s78 

.S(»l 
.•;o7 
701 
1185) 


87 


D()wn,.I.R, O/'i's.Zinc; Tre.atmcnt of — — (P) 

Downs, W. F. bnbricants. Alanufaelurc of (P) 

Ores of the Rare Metals ; j'rcating Rebellions (P) ... 

Dew ;on,J.K. Oeiicrator-das ; .Alniuifactnre of ( P) 

f icnerator-das ; I'roduetioji of , ami Hot Air ( lierefor 

Dow/.ard. K. Carbonic A<'id Apparatus ; A Now l.'iO 

Colocyntii Pulp ; Determination of Oil in 1107 

Di’akc, H. M,, Jind Oorhatn, .T. M. Class Plates: Joining % 

by KK-etric Heating (Pj j>M 

Drake. 4. A. Furnace; Kcgeneral ivc » — (P) 138 

Drawbaugh, 1). Dry Rattery (P) p.H 

Dreany, It. Explosives for Blasting Purposes (P) J20S 

Dreber. C. Chromic Acid in Taii-Liqmus ; Rapid Dclermina- 

tionof (5.32 

(-ombnmtious Resistant to Boiling Water (P) P08 

Fat Liquors for Clironie and other Leather p.‘)0 

Paper which Dyi's e.a.sily ; Mannfacturo of (P) P04 

Skins or Partly-prepared Leather ; Dyeing of (P) , . . . fHMl 

J itanic Acid ; Extraction of , from Combinations with 

MeUils (P) 011,5 

1 Itanium Salts as Mordants 2114 

Drehsehmidt, H. Mantles for Incandescent Clas-Lighting : 

Buniing-off and 1 lardening 289 

Dressier, C. Tiles, Bricks and Earthenware, (dazed ; Manu- 
facture of (P) 10.87 

Drewsen, V.^ Cornstalks, Sugar-Cane, Ac.; Products from 

Wood Pulp ; Manufacture of ( F) !!!!!!!!!!!!!! 817 

and Dorcnfeldt, L. J. Sulphite Lyes; Utilisation of 

Dreyfus, C. and H. DyoBtufts, Indigo , fronn Benzene and 

Naphthalene (P) T 

Indigo Derivatives of Benzene and Naphthalene: Pre- 
paration of (P) 

Dreyfus, S., and The Clayton Aniline Co. Sulphuric’ Acid ; 

Concentration of (P) 

Di'eymanu, C. Soap ; Manufacture of — (P) 

Drianco urt. ^:^vorages j Apparatus for Carbonating Aerated 

Driancourt, G. Wiiiw and Ciders ; Apparatus for Matiufac- 
turoof^— (P) 

Dricssen-Mareeuw, W. P. H. van den. Seeds of Barringtonia 

Speciosa, Gaertn 1207 

Dromaln^M. A, Atcoliol; Manufacture of — r.irora Chicory 

5C7 


627 

003 

792 

26 

150 

224 


(P). 


Di-ory, E. C>*anogen 'Ex traction Process; Praetioal ReNults 

of Biicb's 3o,5 

Drouville. A. Sodium Sulpliide, Crystallised; Manul^cture 

W4 

Dshors. See Lidovi jgor, 

Dubalen, P. Varnish; Waterproof and Antlaeptio —— (P) .. 10.3 
Dubvay, L. A. Calcium C.uhide; Use of — — in the I'an* 

Yard (P) <511 

Ddhrule. P. jnn, and s *11. \Vor»l-Srnu;-iii).r Apparatus (P) .... Jief 
Dm'liJiej'k, P. Sugars; ('tunparison of Mj'HukIs for GravL 

metric Determinuium of Rrdncing — - 1069 

DucIok, A. Peat; Appar.ilus for Powdering and Carlxmising 

— “(P) 736 

Peat; I i-eat meiit of (]*) 411 

Duonkelsbuehler, M..and WadiWitz, H. Copper Coated with 

Ahnnluium Hronzi'; Mamifactnn' of - (P) 303,303 

and Waihwilz, H. Oxidation of .Metals; Prevention of 

. (P) iJI. 

ami \\ jiehwii'/. H. SteiJ Plate; Welding . with Plates 

ot Muminiiim. Ac. ( P) UMH 

Duorkes. H. »SV<; Mueller, AV. J 110^ 

Dolan. F. Mumramsti .A lurnin.ate 2t'. 

Duff. J. .SVe Giant. F. L 7.'',i; 

Dtifoor, I’rnlelli. Tanning Fxlr.icls ; Deeoliu’i.sitig. Ac. (P)., 2i:i 

Dngoiij(» I. F. >s'( r ( 'li;iroM, i; li;i 

Duiirm, P, •* Tlienii(>dyn;imi< N !Ui(l (biemistiy ” 

Diiki',.L F. Gold : ( ilitainiM,'.;- , from Sea-\V;iter (P) P.yj 

Dniiuirs. 11. Air; Appanitus for Separating -, iiib' its (Con- 
stituent Gases (P) loir, 

J)niaesn.\. P. A. Hruputtes from S;iwilnsl or otlur Waste 

Cellulose (P) 1287 

Dumoiis, L. Textiles ; Appariitus for Blein’liiiig, Ac, (P) ‘il'o 

Jtiinean, IL. and SlmiritT. R. R. Liquids; \i>parutus for 

Sep.anit ing Solids from S!i:> 

Duiieiiu, \y. Midi; Nolc.s on — , and the Activity uf 

Diastase 5*.‘s 

Dunham, H. W Casein (.^mipound (P) ] 42 

Casein for Calico Printing ; Production of - (P) 92 

Alilk Powder: I'rothietion of (P) .Alls 

Dunlap. F. l>..and Shenk, F. D. LinsendOil ; Oxidation of 

Dunlap, J. B. Brick ; Composition of a (P) 367 

Dniin, J.T. Adilrcss to Newcastle Sm-tion. ( Life and Work 

of .lolin GInver) 1177 

Gas Analysis; Disiaission on 19) 

Diinsian, W. R. Iron; Cliemieal Reactions Involved in the 

Rust ing of 71.“; 

and Henry, T. A. PluLseoInnatin ; Ciiarm teristicsof 1266 

Dnpent, P. Sjigar Juices ; Purilication of 1141 

DuPont, F. L iN’itrii* Aci<l ami Sulphuric Acid; Apparatus 

fer Making Mixlnres of — •- (P) 1292 

Dupont, T. c. Khaki Shades; Production of (P) 552 

Dupouy. K. Chloroform, |{romof(>nn, and Iodoform : Colour 

Reactions of- - 1*67 

Dupre and Bialns. Magnesia and Zinc Oxide ; Dcdoriuination 

of Solubility of in AVator 16,8 

Durand, E, Malonic Acid and its Salts ; Determinulionof 126u 

and Uaud, A. Kapok Oil ; Ghaiucteristios of 1249 

Durands, P, D.ve-Yat; Rocking (P) 793 

Durant, F. Batteries ; Fluid for Electric (P) 804 

Durfee, J.A. Furnace; Regcneiiitive (P) 7Ss 

Duryea, C, B, Maltose Svrups and Sugars ; Production of 

(H) : 373 

Dutleiibofer, (L Explosive Materials: Easily Ignitlble 

(!’) Ill 

Dnyk. Hypochlorites ; HydrolysiH of ^ — - lUSr) 

Duyk, M. AValer : l*uritication of (P) 767, 960 

... 707 
471 


471 

59M 

.360 


Dvonik. Mailing witli Bleiudiing-Powder . 

Dvoi'kovitz, P. Iodine IVoductiou ; Discussion on 

Iodine Production from Niirate Liquors; Discussion on 

Problems in the Fat Industry 5 Discussion on 

Dwight, A. 8. Si Iver-lA'Oil Smelting; Moilern 

Dyson, H. W. C, K. Stone, Artilicial ; Red Aggregates for Use 

as (P) 116 

Dzicngiclowski, J. Beetroots; Preparing , for Yield of 

Juice of High Purity (P) 1112 

Dziewonskb K., and Bachmann, P. Deciicycleno (TrinaphtJi.v 

leuebonziene) ; a Now Aromatic Hydrocarbon 4S7 

and Bachmann. P. Dinaphthylenetbiopheno a. 487 


Eagle Oil-Burner Co. Oil .Burners for U*e i n Funukces (P) * . . 6 td 
Easterfleld, T. H.i and Aston, B. C. Karaka Fruit; Note on 

the 878 

and Aston, B. C. Regin, Rimu 5 Characteristics of ... 874 

£nston> AV. H. Nitric Acid ; Electrolytic Reduction of — , to 

Ammonia 1258 


o 



18 


JOURNAL OF THE SOGlSTr OF OHEMIOAL INDUSTRY. 


7(»:] 
7 ( 1 1 

i>r,r, 

10(U 

nc 

:,in 


PA OB 

Katon, E., ainl olljcm. Eulldinft Blocks ; Manufactiirtj of 

(p) im.7\)7 

Eaton, H M. Tin ; ll^nnoviinf , from tho Surface of Metals 

(P) .^01 

Kberhnid, O. Milk Extract ; Preparation of ( P) 1303 

*V«<« (> 225,756 

El)erle, E, G. AcJicia Subslitutc 1057 

EberHon, A. A. Paint or Varnish ; Means for JleinovinK . 

from Surfa<!OH (P) 1357 

Ebert, A. )*hotoffraphy ; IlydroKcn I'croxido Applied in 801 

EbsPun, b. /Ve<? Kionka, II 878 

Eculli!. Iligitalin ; Detorini tuition of , intMUeirml Prepaiti- 

tions 3s3 

i;«'kardt, A. Hcter Wort of iJi-.sined Pormentability ; Prepuni- 

tion of ( P) 61 1 

EcoV), J, R. Morccrisinff Appaivitiis (P) 1013 

Econonticul Gas Apparjitii.s ConsliiKtiou Co. St-c Cb<‘<*k- 

ley. E. J 88 

Eddy, JI. P. /SVe Kinnicutt, E. P 81(5 

Jeideleunu, L.. arxl Filiti.fJ.A. N it ro-Produots from Petroleum 

or Minot Jil Oil Dieitillates (Pi »;2t 

ami Filiti, G. A. Petroletiiu or Mitiorul Oils ; Nitration of 

Substane«‘s Extnu ted from ( P) ‘Jn 

and TumLS(*heii, 1. Petroleutii ; Rouitmniau 1287 

Edohminn, A. Eleetrodes for Are liamps ( P) Stfl 

Eder, J. Af. MtiKtu siuin, Alumitiitim, ami Pbo.spboru>; Plioto- 

inetrie Examiruition of IbirtiitiK Pd-l 

Silver Hromule ; Elleet of Pressure on 37P 

.Solti ristiiioti ImuKe; DilTeretiot' of , on Silver lodidt' and 

Silver Hromide .‘{78 

Edison Ore-MilliiiK Syndiratt*, Ltd. ("alciiiiii^? y\ppnratus (P) .307 

Edison Storuiro llattery Ct>. Jbittery; Rcvorsible (balvaiiic 

(E) 

Iron; Finely-divided. Eb'etrolytioally-.netive (P) ... 

Edison. T. A. Hattc-ry; Keversihle (Jalvanie (P) 

Ct*mont, PorllamI ; Miimifactiire of - - (P) 

Niekel-Pliitinp: : Provt ss of - - (P) 

Edlicli. P, Cotton Ftiltric ; Treatment of (P) 

Edson, E. R. Fisb Waste ; Apparatus for ExtractingUil from 

(P) 

Fish Waste ; Apparat us for Renderiiig (PI .372 

Fish Waste; Appiiratn.s for Rendering or Reducing 

(P) 307 

Fish-\Va.sle, Uarbagi!, itc, ; Exlra< ting Oil from — - (IM.. .50I 

Greast', ; Ap(»anitus for St'paraLuur (P) llPll 

Greast'; Stjparatirn of .from Ruv Fis'sh Kish, &c. (P) loot; 

Naphtha; Apparatus for Senaniliiig , from (lit (P). . .. ."t)j 

Tanks for RtMideriiig or Rediicim; (P) 

Edson, J. R. Sre Whit all, K. M llSP 

Edson Retittetion Machinery Co. N'apours; Apparatus for 

Treating Foul (P) 

Edward, T. Furnace for Kotisting fin s (P) 32 

ElTront, J. Alcohol and Yeast ; I’roductioii of — from Ih-ct 

R<*Hidm*s. itc. ( P) 

Alcohol arul Yeast ; Production of Irom Molasses, Jtc. 

IP) 

Penucuts ; Action of Abietie Acid on 

Efrem, S. Resin Varnish ; Elastic, (P) 

Silver ComiM)un4s; Preservaiion of (P| 

Egana, F. R. Sea Lopez de la Camara, M 

Bgeror, W. See Skraup 12<;2 

Bgly. G. Metals and Metallic Ctiinpounds ; Sundting Electri- 
cally (P) t»l7 

Ehrenfehl, R. Ethyl Alcohol; l>i‘Com posit ion of — ■ — , by 

Carbon, 4ltc.,Ht Uigli Temperatures .322 

Khrhai'dt. Moaswiiitos; Mixing of , by Compressed Air. . 561 

Ehrieh. Harley ; Inlluence of JRcaching-Powtlcr on Gernn- 

natiug Power of 

Eichelbauin, G, Food Pre partition (Milk Exlraet) (P) 

Eichtui, Sewage; Purillctttion of (P) 

Eiohhorn, C. R. Colour Ktlects on Embroidery ( 

Eichhom, E. O. AVood-Pidp; Apparatus for Impirgnating 

(P) 31.5 

Biohwald, K. NVet Schenck 1.371 

Bigcl. G. 0o<*aino ; DislinguishinK .from a- and 6-Eucaiiie 1152 

Eimer, A. Crueiblo (P) .{.so 

Einhom, A., and lleutz. Glycocol Compounds of certain 

nienols 437 

and Euppert, E. m-Aminoparahydroxybetizoio Acid 

HetKvl Ester 110 

Kiselc, H. Sea Hocachen 1206 

Elsenmann, E., and Bendix, J. Mantles. Incandescence ; Solu- 
tion fi>r Toughening ( P) 1079 

liitner, W. Sheep Skins ; Extraction of Grease from 1007 

Ekeuberg, M. Evaporating Apparatus; Eotary Drums for 

(P) 158 

Heating Apparatus fP) 1238 

Liquids; Concentrating and Evaporating (P) 878 

Milk Powder ; Manufacture of (P) 1062 

Peat, Oil, Wooii, 3^e . ; Carbonist^on of (P) 1122 

Bkmaii, 0. D. Adhesives; HanufiSture of .from Starch 

(P) 1252 

Ekstroem, P. K. M. nf. Linoleum Carpets; Manufacture pf 

- — (P) 808 
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Elb. M. Charcoal Bricks ; Manufacture of Porous Coked — — 

(P) 2(Vt 

Elbers, A. D. Ores, Iron ; Treatment of Pine (P) 87t> 

Elbera, W. Dyestuffs; Formation of Black Primary Disazo 

, oil the Fibre 210 

Elbs, K. “ Uebungsbeispiele fur die Elektrolytische Durstel- 

lung Chemischer Priit»arate, Ac.'* 51 

and Kirsch. W. A zophenol 412 

and Kremann, R. .Stilbene Derivatives ; Electro-Chemical 

Retluction of 70.3 

and Niiebling, R. I,oad Compounds . Tetravalent . . . . 1091 

and Rixon, F. W. lioad ; Cathodic Deposition of .... 660 

and Stohr, E. Lead Anodo; irregularities in the Use of 

, in Sudium Carbonate Solution 01f> 

and Wogrinz, A. zn Nil lo-ac. tophenone and za-Nitro- 

beuzophenone; Elisdro-Chemical Reduction of . . . 703 

and Woblfarf, T. Benzidine Derivatives 140 

l!) hired, B. Lime; 'IVeatmentof (P) 608 

EUlred, E. Limi! ; 3h’eattnent of (P) 120 

Electric Furnace Co., The. Steel ; Manufacture of , direcl. 

from Ore (P) 803 

Sttx^I; Production of . diri'ct, in Electric Furnace (P) . 100 

Elektri’/.ilats Act.-Ges. vorm. W. Lahmeycr. See under 
XAihme.yvT. 

Elekfrochem. Werke. Calcium ; Extraction of (P) 6;i8 

Earthy Alkali iMelnls ; Klectrolylic IfriMluctiori of (P) 19{8> 

Oxalaii s; Production of .from Formates (P) 378 

Eli ktro- n. Photocliciii. Industrie Ges. Sensitive Emulsions 

(!') 610 

and Mil'S. A. JL, jun. Sensitive Tissues; Pnxiuction of 

- (P) 616 

Eiger, F. Sec Hamborger 7.36 

Eliel, O. II. Suljihurie. Acid; Apparatus for Manufacture of 

(1') (527 

Elis.seelT. E. .S'< c Wosnessensky Il/{t7 

Elli'i'shauseii, F., and Western, H. W. Zinc Ores, Ac. ; Treat- 
ment of (P) !)6, i>7, IDO 

Elliott. S. Fumes and Gases; Apparatus ior Purifying 

( I') D8|^ 

Ellis. C. Paint and Varnish : Composition for Removal of 

(P) .36,752 

Elli-i, 11. R. Centrifugal Lixiviating Miiehiiie (P) 61S 

Copper; Extract ion of — (P) 631 

Ellis, <>. A. Metals; Apparatus for Extracting .from Gres 

(P) 871 

J'llison, H. Snluhuric Acid; Apparalus for Concentrating 

(p; tVitt 

Ellison..!. Water; Apparatus lor l)is( illitig (P) 20.3 

Elmore. F. E. Electrolysis; Ajiparatus for Generating 

Curri'nls lor (P) 1131 

Metals: Elect ro-l)(‘po.sit ion of (P) 371 

Elmore. G. II. Sec, Knowles, C. E b*(l] 

Elosi'gui.A. Woollen Fabrics; Fulling, Ac. ( P) 416,11)1 

Elsii .'ss, .J. 11. Ores; Mills for Pulverising (P) P13 

Elsler, .1. Killer (P) 287 

and Geili'l, II. Radio-active Enumation; Seintillatiug 

Pbospliori'sconec of Sidot’s Blende Caused by .... J)6p 

Elt'/, V. Heat i ng Apparatus (P) 731- 

Elwert, M. Molasses; Production of Sulphites of Ethyl in 

Dist illation of lu 

Klw<»rthy, H. S., an<l Mbllianison, E. H. Gas; Mamifucturo 

of (P) two 

*Vec01iphant llJlh 

Emich, K. Vafiour Densities; Determination of , at High 

Temperatures.. 130J> 

Etnmciich’s Fleiseb-Konsorvieriings-Gcs. Meat; Preservation 

of , in Raw Condition (P) 1062 

Empire Zinc Co. Ores, Zinc ; Ti eatmcnt of Complex (P) 558 

Emster, K. Van. aSV^ Framm, E 1C3 

Endetnann, H.. and Paisley,.!. W. Maiq^anose Borate; Char- 
acteristics of — - jP) 150 

Enil res, A . See AVisl icen us 657 

Engel, G. Filter: Improved (P) 734 

Engelhardt, V. ’• Hypochlorite und Electrischc Bleiche 1262 

Engels, E. W. Bricks for Rvdractory Linings (P) 952 

Fireproof Materials ; Production of (P) 1195 

Engl, A. Friction Primer for Ignition of Fuses (P) 1064 

England, R. Sewage Sludge ; Manure from (P) 508 

Engler, C. Active Oxygen, AM II. Autoxidation of Cerous 

Salts, and Indirect Autoxidation OfiO* 

Pctroleinn ; Distinction of Crude , from Distillates, Ac. 790' 

Englische Wollen-Waareu Maimfaotur. Dyeing on Cloths ; 

Resist (P) 25 

Ensminger, 11. Nitrocellulose and Casein ; Treatment of 

Compositions Containing (P) 8-17 

Eiizinger, L. A. Filter- und Brautechn. Masch. Fab. vorin, 

Filter-Press (P) 136 

Liquids; FHt ration of (P) 22S 

Wort, Beer ; Ap^iamtus for Continuous Oiariflcatiou of — 

(F) 1010 

Eppl^, A. Electrolyser with Revolving Platform (P) 804 

Epstein, S. Photographic Plates for Printing Presses (P) .... 164 
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Erdin, J., iind Knio, A. Wood, Artificial ; Manuftoture of 

iV) m 

Krdmann»K. Chloral ; Solid Polymeric Form of — (P) ... t'j? 

Krdmann, G. Phosphorus Oxychloride; Prejiaration of 

(P) 232 

Erfurt, M. Eeain Size; Manufacture of (P) 7.57 

Ergot, Gran«6, ct Cie. Extraction Apparatus (P) 28S 

Erhart, L. Textiles ; Apparatus for 3lordttnting. Ac., on 

Bobbins (P) 1127 

Eriksson, H. Lead Sinelting in Spain •. 12ti6 

Erlwoin, G. Calcium Cyanamido : A Starting Point in Cy. 

anide Manufacture . 701 

“ Cyanid-Prozcaso zur Goldgewiiinung ” 

Krno. A. Sea Enlin, J 7**7 

Empales, R, Explosives of High Disruptive Force ( P) Ill 

Eschib It. Wicks; Slow*Burning (P) 

Kschollmann. G., and others, Sulr*liuric Anhydride ; 3Ianu- 

factureof , by Contact Pio>;es.s (P) 65»5 

Espey, J. B. Food Pi-oduets ; Preparation of Cereal (]*). 37i5 

Estovo, H. Hidractory MnU'rial for Furnaces. Ac. (P) ll,‘U 

liefractory Materiiil obtained without Roasting (P) 104U 

Evans, A. J., and others. Copper Ores; Treatment of — - (P) 12tH> 
Evans, R. E. Barley; Cliangos ElTected in Nitrogenou.s 

Bodies of , during Malting SGd 

Yeast; Notes on — 131 

Evans, W. E. Mirrors; MannfaiRure of — (P) 654 

Everett, C. H. Battery ; Storage (P) 370 

Evers, R. DenItrating Apparatus (Sulphuric Aciii) (P) 4;>5 

Evershed, Colour Industries (English) and German Com- 
petition 1111 

Statistics of (Jliemieal Imriorls and E.vports ol the llnii.'d 

Kingdom and Gcrnmny 393 

Evesquo. C. Metals; Accelerating the Electrical Deposition 

873 

Ewuld, O. See Jalowetz, E 374^ G43 

Ewan, T. Sodium ; Electrical Production of (P) SOi 

Ewell, E. E. Inks, Cancelling and other Stamping ; V'al na- 
tion of 

Exner, F. F. Metals; Electrolytic Precipitation of - 1150 

Eyerraann, P. Steel ; Production of — (P) 4y<? 

Eyiion-Evans ^lanufact tiring Co. Comlciisiiig Apparatus (P) 355 


1248 


377 1 

310 

35 

niy ! 
I<t 08 j 
1250 I 


733 

1284 


Fuhre.C. Schmitt 

Ivib, f^hcni. Prftpanite von Dr. R. Stharaer vorm. Sthamcr, 
Noaek and Co. See undev Slhamer. 

Fahriques do Prodnits Chimiques do Thann et de Mulhonse 

^ Mtriles, Aromatio; Manufacture of (P) 1125 

Printing with Sulphurized Coloiiriag Matters (P) 204 

Printing with Sulphur Dyo^ufTs ( P) 25 

Faetonit-Werko Reif and Co. See under Reif and Co. 

Fftfournoux. A. Verdigris ; Nmitral Adhesive (P) 

Fagiis, ; Use of Sodium. Nitniprusside for 

Fahrion, W. Degrasine; ClnractcrisUcs of !. 

leather ; Theory of tfie Formation of .... 

laniimg; Rapid (p) 

Failyor. H. See Cameron 

Fairley, P. Potassium Permanganate; Discussion on Stan- 

dardising 

Radium Rays ; Discussiou on ! ] ' * * ' 

Tartaric Acid and Tartrates; Discussion ’on EVtimalioil 

Tintometrio Estimation of ’Chroine*;* ’Discussion’dn’— ‘ ‘ 
Fiiirweatlw,^W. C. Varnishes; Composition for Removing 

Faivre, P. See Genvresse 

Falk, M. J. See Sherman, U. C 

Falkens^in,^.^ S. and C. Leather,* ’ArfiflciaV;' Manufacture 

Fallon, B.J. Clay; Petrifaction of — - (p) ... 

Fanshawo. P. W. See Shuttlewood. R 

Faul4i. ^V^uum; Process and Moans for' Pr^ucVrig ’a 

of — .... 

Farbenfabyiken if Elberfeld ’co! ' NeVwadir Bayer, p’.’ and *Cm 

5 . for Burning Lime, Ac. ( P) . . 

farmer, R. 0. Acid Salts of Monobasic Acids 

Farpyteme^^K^ pfttg. Separation of the Unsaturated Patty 

Farrell, P. J. Water • Apparatus for Softening — - ( P) 

Funoheox, L. Hydrochloric Acid. Ac. ; Manufacture of (P) . . 
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923 
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i76 

707 

302 

735 

654 

1211 

867 

1871 

871 

169 

420 
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Faunce. B. R. Caffeine ; Manufacture of — • (]*) 163 

Faiire, J. Diphenyl-mono-carlioxylic Acid, its Salta. Ac. (P) . . 1366 

Favrel, H. Slagofiricks ; Colouring of ( P) I245 

Fawsitt.C. A. IVrcbine and its Drying Properties 6,3 k 

Wood Spirit and its Test ing 685 

Fay, J. W., and Seeker. A. F. Motnllic Oxides; Reducihility 

of , by Hydrogen and Carlwii Monoxide 1V>7 

Fcbvrc, J . Volatile Solvents ; Rcc'ovory of the Vapoiirsof 

(F) 1207 

Finleral Retlniiig Co. Sugar ; Rdiiiing of (p) lOo 

Foderer.B. Starch ; lulluencoof Atmospheric (7ou(litiona on 

Manufacl ure of 1142 

FtsT. A. Indigo Blue ; Reserve AVhiUi and Colour iindt r . 549 

Feld. W. Barium Oxide; Manufacture of (P) lI.So 

Barium Oxide and Cyanide ; Production of (P) 1087 

Cyanogen Compounds; Determination and S«‘panilioii 

of 

Gas, Coal-; Exlraet ion of Cynnozeti from p; 

(iases coiitniniiig Cyanogen : Tieatnieii! of (P) i.OI 

Hydroeyanie Acid : Preparation of (P) 571 

Hydnwyanie Aeid : Production of — - (P) 93 

Hydro<'>aiiift Acid ; Reeove.ry of from Gases (P) . . . . 145 

rem|K raturo ; Jh'feriniiiations of , by l,e Chat clier and 
Wanner Pyrometers ‘ 761 

Feldmanii, A. Ammeninin Sulphate Saturator 206 

Aiiiiuoniiim Sulphate; Saturator for Manufacture of 

(P) 207 

Fellner ami Ziegh>r. Furnace for Melting Vitmius Matters 

(P)..... 120;i 

Fell, F. B.. and Greene, M. Pelorts; Gas (I*) ,'{6,5 

Fe lton, S. K..juii. Hides or Skins ; Tr(‘alment of — (P)... 420 
Feom rling. H. A. E. W. L., and Trossiii, O. Viimaccs for 

Burning (^)al (lust (P) 691 

Fendler, G. Araeliis Oil ; Sesaiiw'* Oil in Commen-ia! -* — 6:|'.» 

Elaeis (luinecnsis: Fruit and Oih ftom 751 

Peniner, \V. H. Furnace for Huniing Fine Fmd (I*) 486 

Fenton, H. J. H. Carbamide ; Roageiil hir Identiflcatioii 

112 

FcrclilamI, von P. “ Grundrlss der reinen und angewandten 

Elektroelieinie ” 970 

Fcnihach, A. B<*i?r Haze eaiised by Chill lo7 

See Wolff, .J 1 m 

Ferrand, F. Caustic Soda and Sodium Hypochlorite; Produc- 
tion of , liy Electrolysis ( P) . 1045 

Paper Material; A New — (F) ^79 

Fimnuiti, S. Z. de. Fuses; Electric — (P) ;jn4 

Ferrnrio, A. *SVr Todcsehini, G ,358 

1‘ViTell, J. L. Wood, FircprtKif ; Production of — - (P) 74,'l 

AVood ; Fireprooling and Presc'rvmg (1*) 212 

AVood ; Pres(‘rvation of ( I^) ] 

Ferrell, T. L. W(K)d ; Preserv ing and Firoproofing (P) . . vr> 

Ferry, P. See Arth, G 1303 

Ffuy. Copper und Zinc ; Boding Points of — ...' 633 

Ff'iy, C. Flames ; Temperatiii-e of 1341 

Oxides Heat and Light Emission of Some 64.5 

Feuer. R, *SVv (Jppenheirn, A 619 

Fichet. A., and Heurtey, R. Ga.s-.ScriiI)her (P) 1,39 

Fielitncr, H. Barley, Germinal ive Power of; Determination 

of the 374 

Fiedler, L.. and Puchrnueller, G. Secondary Battery Eloments ; 

Production of (p) 1]:{V 

Field, H. E. Cast Iron; Determinalion of the Constituents 

of 1.316 

Iron and Steel ; Condition and Action of Carbon in . . . 1294 

•• MeiJiod of Determining Hie Constitueiita of Cast Iron 1110 

Field, J. K. Acid-Proof V^j^scls ; Marnifacture ol (P) .... 1188 

Fielding, A. Viscose; Fixing on Textile Fahriirs (P) 25 

Fielding. J. Gas-Produeera (?) 900 

Fieser, li. F. Blast Furnace (P) 216 

Fieux, A. and. Meynet, L. Paint ; New Whito for — (P) ... 13.57 
Fievet Frt'res et Boone, SoeiotG Breu'ing ; Process and Ap- 
paratus for (P) 1099 

Figueraa, J. AVe Loboaii, P 80i‘ 

Filiti, G. A. See Edeleanu, L 20 

Pillunger, A. Carbon Monoxide in Mine Gas; Determinafioii 

of 762 

Ehlter- und Bran-Tech. Maschinen-Fabrik vorm. L. A. Enzinger. 

See under Enzinger. 

Pinklcr, D. Albumoso; Manufacl uro of (P) 756 

Finzi, B. Silver Chloride ; Solubility of 404 

Pirbas, R. Con^urango ; Test for 4i3 

Firth, J. N. Metallic Surfaoe.s ; Removing the (Jolour from 

— (P) m 

Fischer, A. Antimony ; Electrolytic Dt teruiiuation of 026 

Antimony ; Separation of , fnmi 'i’in fi26 

Silver ; Separation of , fri.in Antimony, by Electrolysis 1258 

Fischer, E. ()-C-Dialkyl Barbituric Acids; Manufacture of 

(P) 818, 92.3 

Urefedes of Dialkylacetic Acids ; Preparation of (P) . 889 

and Doerpinghaus, T. Horn; Hydrolyiiaof US 

Fischer, F. and £. Cooling Apparatus (P) 807 
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Vilichcr, O. KiifT, 0 2»« 

Flfpcher. J. Petrolc-uin ; ContiimonM Distillation of LiKht — - 

(P) 2»2 

Pi'troleuni ; Extraction of InnammublaOiliy fi-om (P) 

Fiachor and M firing. Jfypnotics ; Now — — <5*7 

Pwrher, H., anil Snell. O. A. Alk»i]oidH of Dimitra Pucullaria Jf»2 
and Tweederi»>f. E. AlkaloidMof PnchHcbolt/h I’Hldornica 162 
l^iachor, W. Soup.Jikfi Rfini<^y from Fresh Water Liinestoiie 

(P) r.02 

PisluT, il. Site Rotneislfir. C ’>44 

Fisher, H, <s><» Miller 1112 

Fishfir, T. Ventilation of T'lihenlthi'^Faetories, Ac. (P) J>22 

Fisk(s J. T. tSIee Wboelwright 645 


Fitzg^^raH, F. A. J. Furna<iCM ; El<r.trif! UesistniM-o 1%4 

aud Ijoomis, K. M. Carbon in (5irhido.s ; Doterniinalion 

Of l.W 

Flatneloss das Light (^)., Ltd. Ilurncri : I iicaiKh *>1001100 or 

Va|K)iir tl*) 21H j 

Flandrak. M. (tlvoerin. TL*eovorv of and Apparatus j 

therefor (P) l.>o j 

Flanigan. O. J. Soldering Sticks; ('em posit ion for Making I 

- (P) 147 i 

Fleck, C. Manure :< 'lir'iipor Mnnniaot ut'(! of IMiospliate J2o2 j 

Fleming,.!, (told; Extraotiiui of . from Cyanide Slimes . 7tM) 

Floniniiiig, L. A. “ Practical Tanning ” 765 ( 

Flemming. K. I nsooticido for Trees and Vines (P) r>(^H ! 

Fletcher, W, }f. Skein-Dyoing Machine (P) 7'iH 

Fllegel. J. Liquids ; Apparatus for Heating, &o. (P) .... 108 

Flowerilon, J. G. .Vc Ojrniaek, VV .>6.*i 

Foelsing, A. AMehydoa ; Maimfaotnro of (P) 1041 

Alkali Metal OxidoH ; Obtaining (P) DOS 

Formaldehyde and Alkali Moinis ; Derivatives of (P) 062 

IrdoiylH, Prodnotion of (P) «02 

o-Nltrobon/aldohyde; l*roduction of - — (P) 1US2 

FoeUchc, It. Moeller, E ,877 

Foerster, F., and Gyr. K. Laline : Act ion of , on Alkalis. . 1 14 

and Gyr, K. Potassium Iodide ; Electroly.sis of Solution 

of r- I 418 

and Mueller, E. Alkali Clilorido Solutions: 'IMieorv of 

Electrolysis of -tiy 

and Mueller, E. lialogens ; Action of . on Alkalis ... . 144 

Fokin, S, Carbon Dioxide in Alkali and, Alkaline Earth (,'nr- 

bonatca^ Deterini nation of —— 0.51 

Foiitenillo.s, E, Mamm* ; MantifactunMif (]*) 1,52 

FontoiiilleN, R, Sco Aurientia, .1. IL L .si2 

Fonites- Diacon and Cnninet. Al'Kiili Nitropru,ssid(*s ; Volu- 
metric Dctcrniinalion of 8 m.’{ 

and Carquot. Soiliuiu Nitroprnssidc ; Toxicity of ... Ss7 

Foote. F. H., and Uobin.son, T. W. Furnace, and Apparatus 

connected therewith (P) 3<;U 

Forbes, F. IL. and Ib-att. G. H. Carbonic. Acid in Drinking 

Water; Detonninutiou of IO17 

Forties, W. T. Leather; Apparatus for ('oiitinuonsly T:inning, 

Bleaching, Ac. (P) i ]2.51 

Ford, E. L. Steese, R. S. 90 

Ford, II. B. Batteries; Secondary (P) 121>7 

Ford, L. P. Bricks, ArtiHcial Stone ; Manufacture of 

(F) .5.5.5 I 

Ford, \V. E, Copper Telluride 211 1 

Forester, H. C. B. Fuel, Artificial ; Manufacture of (P;. 981» | 

Porestier. .Vcc Trillat. 507 1 

Forsberg, G. A. Iron, Finery; Ked-Shortness of .aud its I 

13.50 

Forabach, O.. and Clevc, E. CrucibU* Smelling Furnace. (P) . 49s < 

PosK^r.,!. Evupor.ating Apparatus ( F) 1188 ! 

Foster, M. (>. Fluorescence of Naplitlmlic Anlivdride; Di.s- 1 

cussionon 12s 

Foster, W.J. Furnace.s, Blast-; Introducing Carbon. Eluxos | 

Ac., into (PI ;9;5, ' 

FoucIrS F. Di.stilllng Apparatus (P) 410 

Fotlquet.G. Sugar Ma.Msir.uitcs ; i rystaUisation of during 1 

Motion *. 

Fourcault, E. Glass; Manufacture of by Dniwing, and 

Apparatus therefor (P) ' ’ p j 

Fourcy, E., and Buire, G. Naplitbaleno and Antliraccne; ! 

Cry.stallisatioii and .'’Reparation of (p) 291 ; 

Fournier, 0. Nerc Cu6nod, If 216 j 

I'owlor, 0. H., and MeJhy, E. A. Gas ; Apparatus for Clcaiis- 

ing-^ (P) \ U21 , 

Fox, II. W, See Hnwkin.s, J. D... 74,; i 

Franco, E. dfi. Kiln for Firing Ceramic Ware (P) 4Pr, • 

Francesroni, L.. and Bargellini, G. Fluorescence of Napb- *1 

thalie Anhydride and its Derivatives. 1311 1 

Francis Evn* Co., The. Aji ti- Friction Metal (P) 424 

FnuK’ois.M. (Jold Chloride; Compounds of , with Fyridlne 8S7 

Pyridmcin A<puv)us Solution ; Determination of — ^ I2l0 

Pyndmo Pi Aqueous Solutions ; I^^ermination of — . . . . Tt)i7 

Francois y* Slag, lllast-Furnace ; Piquet ion of (P) ... ias8 

Frank. Nitrogim, Atmospheric : Utilisation of 80f) 

Frank, A. Metals : Cementation of r (P) 147 


PA<»B 

Frauk, C. Safety Explosive; Manufacture of a (P) 924 

Frank, P. Sulphur Com|K>nnds ; Removal of , from Coal- 

Gas (P) 859 

Frank. H. Sec Millci’. E. II 114J^ 

Prankc.A. H. Filter; Oil- — (P) • 35 

Frankcnbcrg. E. India-Rubber; .Apparatus for Vulcanising 

(P) 809 

India-Rnbl)er ; Apparatus for Vulcanising (P) 875 

Frank“n«cli\vcrt. L. Watzl, A 97 

Frankforter. G. B. Isopyriim ; Alkaloids of . and Iso- 

pyrolnc 228 

Franz. R, S. Furmiccs (P) 646 

Franzek. (’. J. A. Ncc Ritzmaim 420 

Fraps. G. .S. Nitrillcation : Studies in — ^ — 60.T 

*' The iTiiiciplos of Dyeing " 444 

Frawh, H. A. Cobalt Ammonium Salt; Manufacture of -> — 

(P) 145 

fJasc.s containing Sulphur Dioxide; Concentration of — *— 

(P) 03 

Starch; Munufacinn? of — — (P) 1S3 

Frcdeiiburgh, G. A. Sizing for Yarn or Thread (P)* 73lr 

Frcdi’iihagcn, C. Iron; Possivitv of — • r».37 

Fredct. H. Accmnnlutors with Enclosed Gx ides (P) 1:M)|>^ 

Freeman. M. J*.. and Wortlien. B. L. Furnaces; Moans for 

I’sing Gil or Gas in Ore-Reducing (P) 1198 

Freeman, AV. G. Ferments ; Recent Work on A'egfitablo . 714 

Frcitag, A. Evaporating Apparatus (P) 98S 

FYemlin. 11. S. Nitroso-hactennm ; Culture of the • 503R 

Fn'moiit, C. »SVc Osmond 1360 

FrenzcL C. Ammonia Solutions ; Aqueous — 095 

Electrolysis of Aqueous Solutions 910- 

Frerichs. C. Bricks and Artificial Stone ; Manufacturt? of 

(P) 95 

Bncks. Fireproof; Mahufacturfi of (P) 95 

Frerichs, (J. Nitric Acid hi AV'eter : Quantitative Determina- 
tion of 1209* 

Sro Peters, W loa 

Frerichs, H. Selcninm in Organic’ Compounds ; Determina- 
tion of ; 

Kreso, H. Lignite Tar ; Occurrence of a-Picoline in 

Fresenius, (L Catth' Food ; Rendering Oil Residues Suitalde 

for Uso as (I*) 

Fats and Oils; Fnriticatioii of ( P) 

Fresenius, W. C(!ment, Portland ; Doteciion of Adulterations 


113 

88 


1.58 

103 


823 

1078 

758 

292 


Fresnnye, ,1. de la, <1 Cic.. Soci»;1(:*. See Voiry 

Freund, M .and Becker, F. Cotarnine; Research on .... 

and Lebaeli. G. DycstulTs ; Indole 

Frew, W. Analysis; Discussion on Standardisation of 

Methods of 679 

Fr<’yer, F. Cognac ; Analyses of 1.53 

Fried, It. H.vdrotluoric Acid ; U§e of , in Metallurgical 

Laborulorios 383 

Friedborg, E. Sre lilank. 0 1087 

Fricdheiio, C. Arsenic; Separation of , from other Ele- 
ments 884 

Silicic .\citl in Presence of Tungstic Acid ; Dotermina- 

tion of 883 

Fividluendcr, P. “ Fortschrittc dor Theerfarbcnfabi'ikation 

und V’^erwandter Indust ricaweigo ” 1313 

:ind Fritseh, R. w-Acetylaminobenzaldchydo ; Deriva- 
tives of 359 

Friedrich, K. Gold ; Volatility of , in Admixture, with Zinc 497 

Silver in Coinineroial I’ofassinm Cyanide 1013 

Friedrich. ( >. Beetroots ; .Separating the Juice of , in High 

Degiffc of Purity ( F) 1301 

Friend, A. M. Battery ; llravity Eloetric (P) 08 

Fries, J. Mull ; Moisture in Stored — , . . 1097 

Fries. J.W\ Textiles; Apparatus for Steaming (P) 28 

Frisby, \V. I’ligtometera ; Construction of (P) 761 

Fi’iswcll, R. .1 . See The British Urallte Co., Litn. 299 

Fritchlc, O. P. Active Material and Electrodes for Storage 

Butteries IO91, 1093 

Frith, AV. F. L. Metals ; Refining or Annealing - — (P) 424 

Metals, Toughoning or Annealing *- — (P) , .34 

A' e. lust 498,1197 

Fritscb, P. Triphcnylmethane Derivatives 1124 

Fritscli, R. Friedlaender, P 369 

Friz.O. Cement, White; Mamifooturo of (P) 797 

Froelich. F. 0. Ores, Lead Sulphide ; Treatment of (P) . . 1091 

Froger-Delapierre, E. L. Vanillin, &e.; Manufacture of 

(V) 489 

Froment. A. Ores ; Concontration of ( P) ....... 870 

Froiutii, E., and van Emster, H. Matico Oil 16S 

Fry, G. A’arnishos ; ProdaotiOD of Sabstanoes for Use as ' 

{V) 918 

Pry, S. G. Photographic ' Film ; Non-Exploaive artd Ntin^ 

Innammable (P) .i.. 709 

Fuchs. C- Sec Banke, F ^ . .. .......... .a .4 -Opfk 

Fuehrer, J. Detonating ComposHious (P) i 441 
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rutiland Gas ^iannracturitig Co. Fuel Comiwiml Einulhioii 


(?) 733 

Fulmer, E. Cotton-Seed Oil ; nalphen’s Test for — 113 

Fulton, W. >1. Temperatures; Means fur ttetculatin^y—- (F) ni2 
Fuuaro, A. Olive Oil : New FrrKu^s <;f Extracl ing 4\i7 


G 


(ittbran, O. Zinc ; Electro-deposition of , on li on 1S.*)5 

<4abreau, P. Fusion by Electricity ( F) 500 

< iabutti, E. Morphine and Codeine ; Colour Reactions of - — 1152 

(locon, A. Emery; Artificial (F) 1294 

( Jaetiicke, J. Silver and Sodium Thiosulphates ; Double Salts 

of 881 

(.'aess, F. Monoform, vl-ai-arN'»*P^O'yloie-diamino or ftr 

Monosulphmnc Acid ; Preparation of ( P) 209 

< I ness, T. Pormyl-1.4.Naphthylene Diamine ti- or 7-Sulphonie 

Acid (P) 22 

(laetani, L. de* Stonework; Crack rug of . by Cementing 

Ihe-Connecting Iron Rods with Sulphur 1214 

<latl, T. T. Mai*o; Treatment of — - (P) KVi 

amt Gent, J. F. Brine ; Purilleation of (P) 800 

<laill'c, G. E., and Gallot, G. Electrolytic Interrupters (P)... 803 
(iaillard, P. See Micault, 11 101.5 

< iair, D. Sec Harrison 1019 

< ialbruith, W. Steel ; Manufacture of (P) 368 

Gall, H. Calcium Carbide and Acctyleut! : Sampling and 

Analysis of IKMl 

Gallot.G. .VeaGailTe.G. E 803 

(talpin, H. T. Cold Storage 340 

tinly et Rain, Societe, Aluminium ; Solders for (P) 98 

Gauassini, D. Thuxjyanic Acid ; New Methods for Detection 

of 1007 

Vinegar ; Dotortion of Free Mineral Acids in 822 

< ianOlin, S. Ores ; Leofl, Silver, or Zinc ; Treatment of ( P) 1247 

Gaiis, L. \Y. Teas! Oils ; Obtaining the Contents of (P) 434 

Garbariiii, G., and Bozzani, A. Beet Sugar Works Resi- 
dual Liquors ; Utilisation of — 1141 

Garbowski. L. Colloidal Solutions of Gold, Ac. ; T'se of Poly. 

byilric Phenols, Ac. in Preparing — — ^ 657 

Garchey, L. A. Enamelling; Process of (P) 298 

Glass Bricks; Mamifacturo of (P) 097 

< iarchoy, Soci^tc La Pierre do Verre. Stone, Artificial ; Manu- 

facture of- — (P) 744 

<iai'ciu, li. Accumulators; Electric (P) 1091 

Garcincr. Insulating M<*dia ; Discussion on 200 

Tiiitometric Estimation of Chrome ; Discussion on ... 010 

G'ardncr, C. S. AVc Marter 10.50 

Gardner, W. M. Speccrh at AnmmI Dinner 850 

and oLh* rs. Potassium Permunganato ; Methods of 

Standardising and Use of 7,31 

Gareuii, N. J. Alumina and Bye-Products: Manufacture of 

(P) ' 1.347 

t Jarflcld, J. I'atty Matters ; Extraction and Recovery of 1249 

Garin, M. Watcrprooling and Fireprooling Fabrics, Ac. (P) . 1291 
Gamier, C., et Ci*>., Socictc, and A. Boy<;ux. Dyeing ; Method 

of (P) 1083 

Gurretson Furnace Co., The. Blast Fnriiaca* (P) 747 

Matte and Pyrites ; Smelting of (P) 747 

Slag Furnace (P) 701 

Garrelson, 0. S. Slag Furimce (P) 747, 747 

Garrett. Gas .Analysis ; Discussion on 191 

Garrett, P. C., and Sinythc, J. A. Shale Oil ; Baw'S contained 

in Scottish —— 790 

Garrigou. Alcohol ; Apparatus for Distillation of (P) ... 224 

Distillation, Concentration, Pasteurisation, and Rectifica- 
tion ; Process and Apparatus for (P) 203 

GaiTy, H. S. Factory Costs ; Discussion on — i;iO 

Gar.sed. W. Cocaine ; Assay of Cr«jde 1370 

Sodium Sulphite ; Ottlclal Quantitative Test for 487 

Gascon, J„ and Vernay, C. Binding Material for Fuel Bri- 
quettes (P) 9.H 

Oasmosserfabrik Main/., Elster and Co. See under Mainz. 
(«azmotorcu Fabrik Doutz. Sea under Deutz. 

Gatecliff, J, Wool-Snds ; Apparatus for Filtering and Purify- 

itig (p) 514 

Gathinann, L. Water ; Apiiaratus for Purifying (P) .... 41 

Gaulin. A. Milk ; Apparatus for Mixing (P) 816, 668 

Milk ; Treatment of (P) 1382 

Gautier, A. Arsenic; Detecting and Determining Traces of 

Ar^en ic in Sea WaUTV CorrwtVbn’s tp Note on — ' *. * *. *. *. 1021 
Arsenic in Sea-Water, Ac., and its^termination inC^in- 

monKeagents 964 

5 Existence^ ...... 1021 

and Mphen. G. Grape Juice ; OhauKes during Fermen- 
tation of — - .T 814 
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Gautier, G. iionther ; Manufacture of Artificial (P) . . . : . 1056 

Gautsch, C. WocmI ; Fireimwling of (P) 1245 

Gavard. Alcohols ; Now lleaction for — — 57.5 

Guwalowaki, A. Dv'gras; Dclonuining fho Sptsjiflo Gravity 

of - r825 

Pigments dorived from “ R;»dlx Amdiusu Tinctoria 512 

Gayon, U, Wino ; lAistourisation of New !, 1060 

Gaze, W. H. Air-Ons; Manufacture of (P) *900 

Gebaucr.C. L. and T. H.. and Haring, H, A. Liquids, Volatile^ 

Receptacles for Containing and Administering — (Pf 3.53 
Gebauen J. Textilei; Apimralns for Treating — — . with 


( Joigy, J. Rj and Co. DycHtnlT ; Yellow Sulphur — ( I*) . . . . 4lKi 

Dyostuffs; Azo , and Formyl Intennodlnto Products 

(P) • 209 

Dj'estuffs, Basic; Preparation of — , from Formylatcd 


Dj-estults, Black Monazo ; Mannfucfuiv of (P) ;{69 

Dyi'stulTs; .Sulphide fP) 490,1125 

Dyestuffs, Sulphide; Manufachii’e of (P)... 792 

Geijsbcck, S. Stoneware Slips or Eiigobcs 20 

Geillc. E. .MidHo Furnace for G lass ( P) 2H 

Geissler, G., and G., jun. Cemoiit ; Manuractnn* of (P) . . . 8CK 

Gcifcl, H. Sf'c Elster 969 

Gcliot, Societe Cof.oiinicro H. Silk EfTects ; ProiluctiOn of 

Imitation (P) 995 

Gcourd, A., ami De Mari*y. E. Battery 1 Storage - (P) .... .305 
General Artificial Silk Co. Artificial Silk Filainpnts4 Appa- 
ratus for Ih-oducing ( F) 918 

General Chemical (X). Hydrochloric Acid ; Manufacturo, of 

, (P) 146 

Phosphorus; Apparatus for Manufacturo of (P) 916 

Phosphonis; Kleeirical Maninaet ure of (P) 1. 9tlH 

Soda, Acetate of; Mauiifacturo of - — (F) 124.3 

Sulphuric Achl; Absorlx^r for the Manufacture of fF) 101.3 

Sulphuric Acid; Apparatus fur Mnnufocture of -- (P).. 1086 

Sulphuric Acid ; Mnnufacture of (P) 494, 1083 

Sulpliiuic Anhydride; Apparatus for Manufacture of — ^ 

(P) 495 

Sulphuric Anhydride; Manufacture of — — (P) 4l>5 

General Electrical Co. Cell : Electrolytic (P) 34 

Foundry Sand; Renovating of (P) 914 

Photometers; Improvements in ---- - (P) 1308 

General KU'ctrolytio Panmt Co. Electrodes for Electrolysis 

(P) 1084 

Gent.J. F. Gaff. T. T 866 

Gcuvrcsse, P., and Chablay, Eh Marjoram Oil. 378 

and E’aivre, Pinene ; Action of Bromine on 02S 

(icoffroy et Deloro, Societe. Rubbor ; Vulcanisation of 

(P) 1066 

Geofroy, G. See ConM, V 653 

George, 4. R. Gas-Producers (P) 1189 

GiHirgicvics, G. von. Dyeing ; Tluiorv of 793, 946 


Oxalic A chi ; Pimction of , in the Chromic Acid Indigo- 

Discharge Pri»c<!ss 947 

and Muciler, A. Silk ; Formation of Spots in — ■ (Pj . . ; 862 

Gerard, Symlicat do I'Acier. Ores; Smelting of , by 

Electricity (P) 149 

Gerber, N. Vacuum Pan (P) 942 

Oerdc.s, P. “ EinfUhrung in die Elektrochemie *’ 50 

Germain, P. (Xirbonatc.s, Alkali ; Muimfacture of (P) . . . 743 

Gutta-Percha; Regeneration of (P) 763 

See Basset, N 654 

Genrot, A. Ferro-chrorno j Use of — in Construction of 

TuyCrcs, &c. (?) 63.5 

Gcrncr, D. Mercuric Iodide ; Form Assumed by - — , on Depo- 
sition 827 

Gernot, A. von. Copper; Extraction of , from its Or«« (P) 147 

See Von Gernet Copper Co 214 

Geroinanos, H. W. See Rolfe, G. W 12.52 

GoiTans. H. See Ciuwal, C. E 381 

Getzmau, F,EI. Separating Apparatus (P) 376 

Geyer, J. P. M. See Desmarest, J. R lOU 

Ghosrs A. Aspbodelus Teiinifolius ; Examination of SeiHls of 


Gibaudan, EJ. Alcohol ; Apparatus for Use in Manufatrturo of 

(F) 376 

G ibbons, AV. P. See .1 effrey 1080 

Giesel, F. Pitchblende ; Emanating Substances from ... 

Polonium, o.iid tho Inductive Property of Radium 928 

Gicsier, H. Thnwls, " Vigoureux ” ; l*roduc1iori of — . , 994 

- Wool Fabrics ; Blixed or *' Vigorous " Effeets on (P) ♦ 948 

Yarns of Animal Fibres; Obtuiniiig Shaded EtTeotson — — 


Gill, A. H., and Tufts, C. G.; Maize Oil ; Is Cholesterol a 

Constituent of ? 661 

and Tufte, C. G. Olive Oil; l)oo« Cholesterol OccuF in 


and Tufts, * a G. ' SItostorul: A Possible Tost for Maize* 

Oil 513 

GiU, D. W. Soda ; Cleaning (P) ' 627 
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turn of (P) 040 

Hanbury, J. A'ae Murter 10.50 

Haninore, 11, M. Plaster for Walls, vtc. ; Composition for - 

( P) 607 

Hunno^v, «I. B. Pigment; Apparatus lor Majmlhcturoof. -- 

(P) 7.51 

Hnnnes, VV. F. Blast FuniiW-’e ( P) 148 

llanow, H. Wort ; Detcrmiimtion of the Colour tTf — - 1205 

Ffaniiot. Silver; (^lloidal S27. 028 

Colhirgol ; Chamet eristics of 4.37 

Hansen, II. A’ee Theurer, C. F 05 

Hansen, N. P. Sodium (’arboiiati! ; Produetion of (I’l 1130 

Hanson, N. A’jc Richardson, F, W till 

Hanssen, F. Haemoglobin ; Fooil Froduet coiit!iinin,ir 

(Pi 507 

llHilikc, E. Hops : Value and t'tilisation of - 221 

and Jtohdo, H. W. Hops; Examination of 1002 — 1113 

Hnnus^J. Ciimattii<5 Ahlehyde ; Grnvimetne 1 letermiuation 

of 1151 

Hardcastle, K. Textiles; Apparatus for Treating (P) ... H®- 

Harden, A. Yeast Kxpn’Msod Cell-juiee ; Fermentation with 

liaixlors, H. Fcmeiitatioji ; Causrs of Boiling 1143 

Hariliiig. H. A. Cheddar t'heese ; U6h; of.Liictic Aeid Bacteria 

in Manufacture and Early Stages of lliponing of —— . 12.51 
Hardlugbani, (3 G. .VI. Figments; Miuiufactun? of — -- (F) . 1000 
Hiuslnian. R. B. and G. D. Degrea.siug (’ottoii W’^a.ste. Ac. 

Apparatus for ( F) 1291 

Hanlvick, A. Sopamtors for Sifting Cement, Jicc. ( F) 698 

Himlwiok.W. R. V'itriol Clinmbers, Artilicia! Dniught in 

, ^ , and Use of Atomized W'atcr. Di.scussion on — — 337 

Hardy, tv;. B., and Willco<.’k. E. (L Radium Bi'omide; Oxi- 

dising Action of tlio Itays from 1020 

Uoi'e, C, L. Fcrtiliser.s ; l>ctormiiiutioii of Fotash in .... 652 

Hargreaves, A. P. AVt- Curtis 1.308 

Hargreaves, Jj Electrodes for Electrolytic I’urposes (P) 1135 

Furnace^* (P) 294 

and others^ Electrodes for Uso in Electrolytes (F) 703 

Haring, 11. A. Gebaucr, C. L. and T. H 33.5 

llavlow, M. B. <See Agnew P. and A. H 26 

Harmct.H. Electric Furnace (F) 63<t, 1248, 1219 

Electric Furnace for Elect romehillurgy of Iron, Ac. (P) . . .501 

Iron uiul Steel; Electro-metallurgy of — (P) 1240 

Ifarmutli, A, ,v< r Kschellmaim C, 606 

Hai'perath, L. Petroleum ; Argentiif?'— 790 

lIjitfriM, C. Caoutchouc, Para ; Chemistry of 103 

' .nidia*ruhl>er and Gut ta*pi‘rcha ; Chomistrv of . 876 

Ozone Oxidations ejected by — ....... 1156 


pxaB 

HArrii,E.A. Clark 430 

Harris, F. See Osborne 655 

Harris, J. Air; Purification of (P) 163 

Harrison Bros, and Co. Hydrates of Alkalis and Alkali Earths 

(P) ^... 1347 

Uai-risoii, C. L. See D;ir]ing, J. D 145 

Harri»*on. E. F. Feliliiig’s Solution ; Volumtftric Use of ■. . 1018 

and Gain, D. Strychnine; Quantitative 8c*p nation of , 

from Quinine 1013 

Harrison. N., and others. Glass; Manufacture of , and 

Apparatus therefor (P) 790 

Hart. B.. and Bailey, G. H. Sulphuric Acid ; Manufacture of 

638 

Sulphuric Aci<l ; Manufacture of- by tbo Chamber 

Prwess 473. 

Sec Winslow 1134- 

Hart, E. Proceedings of .Annual General Meeting 853 

Spe4‘ch at Annual Dinner 866, 857 

Hart, E. B. See Slyke, L. L. van 567, 922, 1253, j 253, 12.53 

Hart, R. Iodine Production ; Discussion on 471 

Hartley, W. N. Briiisli Association; Address to Chemical 

Section of 1108 


find Honker. F 

tf — 

. Sulphuric Void ; Concentra- 

‘r 



tion of — 134(1 

See Htmker 950, 1084 

Hartmann, O. Peat Briquettes ; Production of (P) 18 

Hartmann, M. Toriila Species with Racial Variations 43 

Hartmann, M. A- Lamps; IncaTidcScence Vapour (P).. 18 

Harvey, n, D. Smelting Furnace (P) 1297 

Harvey, S. Salicylic Acid in Wines, Ac.; Determination of 

“ 167 

Uasek, J. AV Goldschmidt, R 1142 

Hasenbacli, W*. >S>e ClomtP, A 795 

Hassel, C. See Dittrich. M. 230, 711, 883 

Hasslinger, R. v. Sulphur; Occurrence of Iron in 1291 

Hastings, J. IJ., and others. Tyre -Rei)ai ring Compound (P),. 104 

Hastung, T. Fumigating and Disinfi'tding Match (P) 708 

Hatmak(*r, .f. R. Cnsoin ; Adhesive Preparations of (P) . 2*26 

Casein Compositions for Puinling, A.;. (F) 640 

Cnsiaii; Fui'e Solutions of (F) 435 

Foodsl uffs containing Casein (?) 645 

Furnace. ; Oalciniiig ( F) OOO 

Milk; De^iiccationand Fre.servation of — (P) 646 

Hatsclu‘k, E. P. See Clowes, (LA 95t; 

A’ce Jenks, R. L 753 

Haucnschild, II. Kilns or Furnnet^s ; Upright (P) 3(4 

H uuei-s, R., and Tolleiis, B. Fentosons : Hydroly.sis of ,,, 1261 

Pentoses ; Isolation of -r- 1261 

Hanpl. H.G. Carbon Bisulphide Poisoning 713 

Hausbraud, E, **Dio Wirkungsv/oise der Rektifizier- lind 

Dcstillier-.Vpparale” 1166 

“ Evaporating, Condensing, and Cooling Apparatus. E.x- 

planutioii.s, Formula', and Tables for Use In Practice”. 16f> 

Hawke, F. Copying Paper ; ManufactuR^ of— — (P) 963 

Hawke. J. Blotting Papers Manufacture of * (P) 961 

PapiM-s, Copying ; Manufacture of -■ — (P) 1011 

Hawkins, ,1. D., and Fox, H. NV. Ores; Chlorinating und 

Brominniiug (P) 746 

Hawley Down-Draught Furnace Co. Furnaces; Improved 

(P) rd9 

Uuyder, F. Formalin ; Disinfection by , in the Brewery . . 1009 

Haylcy, C. P. and ( 'o. Citronella Oil 647 

Hazard- Flamuud, M. (Ta.sc.s; Eliminating Ga.soous Irapuri- 

tie.sfroiu (P) 603 

and Pallandre. Gases ; Apparatus for Electrolysis of Pure 

305 

Heal. W. E. Gla.ss ; Ylannfacture of ( P) 654. 

Glass; Manufacture of Sheet or Plate (P) 212 

Hc.'iny, J. A. Insnliititig Compositions (P) 871 

Insulating Compositions ; Manufacture of — — (P) 371 

Insulating Metadio Surfaces or W'ires (P) 871 

Metallic Surfaces or CoUducters ; In.sulating (P) .... 37<^ 

Wires ; Insulation of Electric (P) 873 

Wires; Manufacture of Insulated (P) 379 

Heather, L. F. Organic Substances ; ITesorving , and 

Apparatus therefor (P) 760 

HcJiton. A, Textile Fabrics ; Apparatus for Finishing 

(P) 24 

Hebert, A. Fatty Acids; Action of Metals on , at High 

Temperatures 427 

I Fatly Acids ; Action of Zinc Dust on , at High Tem- 
peratures 638, 

See Charabot, E 873 

HtH'rmann, P. ” Koloristisohe und Textilchemische Unter- 

suchungen” 1165 

j Mordanting; Experiments in — 623 

I , Mordanting ; lofluenoc of Duration of 861 

I Silk Mordanting ; Economy of Tin in 1844 

' Hchner, 0. Analysis; Discussion on Standard laatioil of 

Methods of 683 

i Heiberg, M. E. Copper Salts ; Curves of Decomposition of 

Solutions of 803 

' ThalRum ; Electrolytic Determination of 1016 



INUEX OF AUTHOJIS’ NAMES. 


25 


PA<3« 

Heiblinir. J* Cnu»tic Soil* or Potasli, Chlorine, and Hydj'o- 

cWricAcid; Manufacture of (P) 1086 

Heiniann, Ei Extinetion Apparatus ; Ck>ntinuo!i8 (P) . , . . 618 

Heine ot Cie.. Soci^t^'. Alcohol huviny a Hoso-liko Perfumo ; 

Preparation of (P).. ;•••- ^1??? 

Alcohol, Nerol ; Kiiractioii and Application of (P) .. SIP 

Heinrich. R.. and Haardt, T. Fire-proof Material (P) 5«51 

Heinz, A., ct Cie. Temperature Indicator (I*) ‘203 

Heinz. N. L. Sulphuric Acid ; Apparatus for Manufacture of 

[ - - (P) 712 

I Heisc, O. 'NVood ; Imprcjcnating , with Tar-Oil (P) . . . 008, 1049 

[ Hclbi}c, 1). Nitrous Anhydride ; Direct Synthesis of 1103 

' Hclbiic. M. LycoiKKlinm Powder; Substitute for , for 

; Foundry I so (P) 1001 

HclbiuR, H. Cork; Caseiimted (P) 1012 

HelbiuK, M. A. See Reicholt 910 

Helbronuer. A. Sea Levy 0JH3, J)9(5 

Hclch, H. Apomorphine in Morphine Hydrochloride ; Detec' 

tion of ‘ - — 

Pilocarpine Hydrochloride; Churaotcristic Jwtuctions of 

ti54i 

llolfcnlicrjr Actienpi^s., Chein. Fab. PhotoKmphic Toning und 

Fixing Sheets (P) 1<*1 

Heller, G. Indigo; Cempound of Fornmildeliyde witli ... 1081 

Indigo ; Tinctorial Charucter of 091 

Jsatin, Indigo, and .inthranil ; Hen/oylation of 1128 

Heionia, A. N., ami others. Harium Cai’bonaio, Baryta, Ac.; 

Mamifaclureof (P) 1347 

and others, ('arbirles of Alkalinnd Alkaline-Earth Metals : 

Manufai'turo of (P) 

Henling^vay, H. W. Solutions : Concentration of (P) . • . . 7HB 

Tin ; lieeovoiy of , from Tinnetl Irtm (P) 'lOl 

Hcninielmayr, F. von. Ononin ; Extraction of —— 500 

Hemnior, L. P. Plastic Composition for Cotton Mill Rolls, Ac. 

(P) 80 

Heinpel, AV. Oil-Gaa; Beat Toiniierature for Production 

of - — 288 

Melting-Point Deti'nninations at High Tomp^'mtures 1212 

Heinptinno, A. dc. Explosion : Inllucnci' of Pi'cssurc on 

Transmission of , in ( liiso.s. 350 

Henckel, N. V. See Cliristensen, .T 503 

Henderson, H. J. Sec Ransom, F 1013 

Henderson. N. M. Retorts for the Distillation of Shale, &c. 

( P) 20 

Henius. AVr Wahl 223 

Hcnncbcrg, R, Drinking WaU^r; ApiJ^navns for Prepamtion 

of (P) 314 

Hcnncbcrg, W. ; Distillery Yeasts ; Morphology of - ‘431 

Yeast; (Icoiirrmco of Gly(!ogcti in 80 

Vea.sts; Two Mycodermic - from Prt.-ssed Distillery 

Yenst 500 

llriimthi F, Colloidal Metals; Solutions of 388 

Henry, J. Youst ; Cultivation of — hi Mineml Solutions. . . 4.32 

Henry. T, A. Sec Dunstan, W. R 1255 

flenseinberger, G. Calcium Carbide ; Briquettes of (P).. 1080 

Hentschel, E. Composition for Digester Linings (P) 203 

ilepner, E. See MiChaefis *. 1255 

Hernons, H. Quartz Glass 800 

Quartz GTfii.s ; Characteristics of - 1105 

Herbig, W. Glyeerin in Ods; Sources of Error in Bcnediet- 

Zaigmondy Method of Detm'rnining 217 

Oils ; Action of Dilute Mitieral .Aeida on 217 

Herbsl, C. /Sfco Bi.strzyckl 901 

H(*rcnte, M. G. See Rossollin, H. F 150 

Uerissey. H. See Bourqiielot, E 706, 020 

Herlifsehka, C. Centrifugal Sihjarat ora (P) 690 

Hermann, F. Ores ; Apparatus for Screening, AVashing, Ac. 

(P) ;102 

Hermann, P. Sugar Juice. Heel ; Determination of Purity 

of \ Hit) 

Hemiant, V. Slate Waste ; Utilisiition of - (P) 200 

Hermes, R. Asphalt, Artificial ; ATanufactnro of (P) . . . . 290 

Heron, J. Malt Analysis 167 

Hiiroult. P. L. T. Furnaces; Electric (P) 217 

Steel Making by Electricity 1198 

Herrenschmidt, H. L. Antimony ; Manufacture of — ~ (P) . 1353 
Oxides <»f Antimony, Ac. ; Apparatus for Condensation of 

(P) 

A anadiferous Ores and Ihroducts ; TreatraeVit of — *( P)’ 9S3, 

TT , 

Herroshoff, J. B. F. Furnace; Ore-Roosting' — - (P) 747 

Anhydride; Apparatus for Manufacture of — - 

(P) , 212 

Sulphuric Anhydride ; Manufacture of * (P) ] 212 

Herrin, J. ;S'(?e Knowles, C. E 801 

Herriot, WT. S. Cqpccnti'uting Apparatus 600 

Herrmann, E. Giutinous Material; Extraction of -^.from 

Seaweed (P) 152,1096 

Herrmann,*. Furnaces (P) 204 1 

Hertig. Hydrocyanic Acid ; Antidote fbr — .. . . . .. 186« ^ 


Herting. O. AVhite Lead 
Metals in Reftnwl - 


Inlluenco of Prosciice of other 


113H 

874 


Hortkorn, J. Chinese AVood Oil ; Poisonous Properties of- 
Herz, AW Boric Acid and Strong t Acids; Siuiultancoua 

A'olumotrio Dercrnii nation of — - 320 

Boric Acid ; Soluhilily «>f , in Acids 658 

Boric Acid ; Solubility of — , in Hydrochloric Acid 20<{ 

Jlerzig, d., and Poliak, J. Bmsilin and Hiiematoxylin. . . . 293. 902 

Herzog, R. D. Yeast; Biology of . ,* 1008 

Herzog, R.O. Fermentation ; Alcoholic 311 

Heslop, O. Sea Carey, 65fi 

Hess. A. AV. Ste Weems, J. B lOlo 

Heas, F. Detonators ; luipixivemouts in - (P) 924 

llesM*, A. Tuberose Flowers : Essential Oil of 709 

and Zeitschel, O. Oil ; Orange Flower 162 

Hesai'.O. Opium Bases..... 1013 

Heicren, A'an, AVa Roozeboom 700 

Hetl, P. See Ahrens. C 028, 1095 

Heuber, F. Stones; Artificial — for Lithography (P) 367 

Heupel, A. Varnishea, Oil ; Compnsiliou and Teal ing of • 80S 

Heurtcy . R. Sec Fichet, A 139 

1 leutz. See Einhorn 437 

Hewitt, J, T. Fluorescence of Naphtlmlic Anhydridi* 127 

Heydemann. (\L. J. See ReicluTt, F. J. 225 

Ucydeii ; Chein. Fab. von. A<*elyl J'oracresotinie Atud ; Manu- 
facture of — ( P) l.'Wtt 

Colloidal Salts of Heavy Metals (P) 13t)ti 

indo.xylnnd Indigo; Manufacture of Derivatives of 

(P) 360 

Indoxyl and Indigo PreparationK (P) lOili 

Mercuixms Chloride ; Colloidal (I*) 1306 

Sodium Aeetylsalicylate (P) 1207 

lleyl and Patterson. Slag-Casting Machine (P) 9tl 

H ibbard, H. D. Fnrnac*o for 'rreating Metals ( P) 215 

Hibbert, K. AW Knechi, E * 762 

llibbert, G. E. Fibrous Materials; A jiparatus for Washing, 

&e. (P) 43 

Hicks Gold and Silver Extuudion Co. Mercury and Amalgam ; 

Apparatus for Recovering , fi-oni Ores (P) 1.'153 

Higgiiibottom. A, II., and Lennox, A. B. Peat; Expressing 

Moisture from ( P) 17 

Highton. L. b. Liquors, Alcoholic ; Purilii^atiou of - — (P),. 1010 

HigmTte, J. .1. .Simcharine Juices ; Defecation of (P) . . . , lOUtt 

Saeclmiiiio Juices; Purification of (P) 920 

Hilbert, H. Glue ami Gelatin ; Manufacluro of , from 

Bones (P) .; 1007 

Sulphuric Acid : Muimfneture of — - (P) 1085 

and othera. Gelatin and Glue ; Ext inetion of — — ( P) , , , lOWf > 

and others. Golutin ; Extraction of , from Bones (P) , WJJ 

Hilde, IL, and Koegler, E. Glass-ware of Equal Weight and 


ti-ie 


298 

1146 


Capacity ; Mniiufueture of Hollow (P) 

Ililger, A., ami Merkins, WL Solanino : Research on 

and Rothenfnsser, S. ^-Naphthylhydrazones of 

.Sugars; Imiiortaiice of 117 

Hill, A. C. Enzyme or Ferment Action ; Reversibility of 505 

Hill, A. J. Celluloso Fabiics ; Treatment of (P) 42 

Hill, K. G. Butea Frondosa ; Coloured Constituents of .. 602 

Hills, H.G. AccSchill,C. H 789 

Hill, J. J. Amalgaiiiation; Apparatus foi * (P) 215 

Hill; L. A. Potassium ; Colorimetric Determination of . .. 1162 

Hille, F. M. Gas Generators ; Regulating ~ — , and Ajiparatus 

therefor (P) 17 

Hiller, N, H.‘ Distilling Apparatus (P) 410 

Hills, G.n. Gas; Puriliciitioii of - (P) 486 

Hil|M!rt, F., ami Fauli, F. Paper, L(*alhor, Ac.; Producing 

Metallic Coating on (P) 1345 

Hind. Salicylic Acid Decomposition ; Discussion on 103 

Hinds, J. 1. D. "Inorganic Chemistry, with the Elements of 

Physical and Theoretical Chemistry” 50 

Hinc-Watt Manufacturing Co. Burner; Acetylene (his 

(P) >0^ 

Hinrichs, C. G. Chloral Jlvdrato; Volumetric Determination 

of 577 

H insliorg, O., and R<K)9, E. Toast; (hustituents of J)20 

Nec Itoos 1012 

IlioiHh, F. V. L. Drying Apparatus (?) 757 

Gas-Purifler Wiwte ; Revivification of — — (P) 1039 

Hipp, G. E. Hydrochloric Acid ; Manufacture of — (P) . . - 09<4 
Hirsch, J. Mantles; Fluid for Toughening Incandescence 

(P) 

HirscUfeld, N. Paints and Pigments ; Manufacture of « — (P) 1055- 

Hirsching, H. Ores ; Apparatus for Treating ( P) ••••*•* 7^92 

Ores containing Gold, Silver, Copper, Ac. ; 'rreutraont of 

(P) 1001 

Hlrt, L, Sugar; ManuAicture of ——.from BeiJs (P) 221 

Hirtenbergcr Patronen Ztindhfiteben und Metallwattren-* 

Fttb. vonjBi. Keller and Co. See under Kellgr and Co, 

HWop,G. R. Gaa-Producera; Improved — • (?) 1341 

Hlavati, Syndicat pour PExploifotion du Brewt J^ugar;, 

Extraction of Crystallisablo —— (P) 1203 
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Hobnon, El. A. Browing (P) 223 

Hochhfiunftr, O. Dciitsch, S 3tl3 

Ho<‘h.Htt;trcr, II. von. Acetic Acid, A<-. ; Manufacture of — 

(P) 878 

Arid* of the Fatty Acid ficriett ; Manufucturo of (F). . 

Hodgkin, 8,. and ot’inrM. Water; Appnratu!^ for Softening and 

Furlfyiiig ' ■ (F) 10!) 

JIodgkinMoii, vV, H. IliumiiiationM ; Coloun^d Flames for — — 

(F) 1208 

Nitric Acid; Densit ien of Concentrated , at DitTcrent 

Tcnip^^ralim'S : DiscuM.slon on 1229 

X K»ys ; Application of , to the Examination of Safety 

Fiiw's; Diticiission on 1225 


llodurek, H. Colophony in Naphtlialerio ; Qualitative Detec- 
tion of .‘120 

Ho^'flich, C. Denitrifying Bacteria in Manure. Ac 957 

Hoclbling, V'., and Dit*, H. Sulphuric Anh.vdriile and Sul- 
phuric Acid; Fro<luction of , by Contact Process 

(F) ‘ 79* 

and Ditz, II. .Sulphuric Anhydride ; Fnalticlion of , 

by Contact Process ( F) 79**. 


ilocnig, M. I'erchloMitcs ; l><*t<^rminati()n i>f Kid 

Tannin; Kxtru(dion of (F) lltO 

TanniuK Kxtnuds ; Manufacture of (1*) 758 

Tloepfnrr, C. Load and other M*'tals; Obtaininont of , 


Hucschon, If., and otlUTS. Amalgnninling Ard'^tiatus (F).... 129d 

Hofer, H. AVc Muthmnnn. W :{03 

HolT. .T, 11. va;i’t, and Just. C. Plaster of Paris; Hydraulic 

629 

ilolTnmn, Alilers, and Co. Ether Still (F) 440 

HolTinan, E. Beer Wort ; Coiitiimous Fnrillc*!iti*jn of . — (F) 1.861 

HolTrnan, P. Q*iillaiaic Acid ; Chamctcristics of 1117 

IIorTmunn, J. P., and Scdiulze, J, H. Moistur*' in Yeast, &c. ; 

Determination of 65.5 

Hoffiimiin, O. Paper on Board St rcngtlioncd by Threads (F) .508 

Hoffincistor, 0. Flux Wax ; Characteristics of ♦».’i9 

Hofman, C. Rosin Sizing 1.862 

Ilofniaun. K. A,, and Woclll, V. Radio-active F.«‘a<l as a Fri- 

marv Acti\<‘ SubHtanc*^ 657 

and Zcrlmn, F. Radio-active Thorium 1146 

Holbom, L,, and Austin, L. Platinum Metals; Disinicgration 

of Electrically Heated i 6.83 

Hold, H. Nnth 1290 

Holde, D. Oil, Olivo ; Mixed r.lyccrhh's in 101 

Holden, E. 0. Cyanide Practic*' at Ymir Mime, British 

Columbia 129.5 

Holden. F. .Sca 'I' he British Thomson- Houston Co., Ltd 804 

Holden, O. B. Wool ; Lubricant for , and Making Same. . 3*52 

Holland. A. Centrifugal Apparatus (F) 136 

Hollard, A. Antimony ; Electrolytic .Sepamtion and Detcr- 

rainatton of ' 512 

Metals ; Influence of Cathod** on Separation of , by 

Kle /trolysis 512 

Nickoj ; Analysis of Commercial 1369 

Peroxides of Load, Nickel, and Bismuth ; Eloctrolyticully- 

rormed 216 

Zinc r VBectroIytic Separation and D.’tci inination of . 512 

and Berliaux. Manganese, Aluuiinimu. and Zinc; Elec- 
trolytic Separation of — , fiom Iron 762 

and Bertiaux. Metals; Influence of Cases on Electrolytic 

Sejiar-stion of 1.369 

Holle, A., and (Jo. Textiles ; Apparatus for 'I'reatiiig . witli 

Liquids. Ac. (F) 1013 

Hollings, F. jSrr Richardson, F. W 61<) 

Hollings, W. W. and J. S. R<'frnctory Materials; Improved 

— (F) : 1195 

Hollington, H. Air and other Gases: Apparatus for Com- 
pression of ( H) 123*5 

Holinb*'i*pr. O. Rare Earths: Separation of 1207 

Holmes. E. D. Tar; Apjairatus for Extracting , from Gas 

(F) 1286 

Holmes. F.G. Distilling Apparatus (F) 411 

Holmes, C. N. Horsehair ; Manufacture of Artillcial (F) 415 

Uolmes. H. Evaporating Apparatiis (F) 796 

Holmes J. See Thorpe, T. E 232 

Holmee. W. B. See Smith, A 322 

Holmeii, W. C,, :ind Co. Gas; Apparatus for Washing, Ac. (F) 620 

Holt, A., jun. Sodium ; Action o Hydrogimnn— — 888 

Burgess, C.. H 1244 


Holt, . 1 . p. van. See Kriigge, J. H 746 

Holzkuccht, G. Rontgen R»iys ; Means for D(‘tcrminjng the 

Action of 1210 

Homan, C. H. Alumina Silicates; Treatment of Materials 

containing (P) 865 

Ois s, Tiianirerous : Trt'atmont of (P) 34 

Sdicoi) ; Manufhoturo of , from Aluminium Silicate (P) 86*1 

Homolka,' B. Fhotographio Silvjg Image ; Alkali Sails of 

Amino- A(!etic Acid for Reclucitig 380 

Hooker. A. II, s^glium Bicarbonate; Transforming into 

Sod jum Carbonate (P) 297 


PAGB 


Hooker, W. Incandescence Gas-Lighting, and Apparatus 

therofor (P) 546 

Hooper. G. Alcohf»l. Duty-free , for Industrial Purposes; 

Discussion on 283 

Analysis; Discussion on Standardisation of Methods of 

681 

Chemical Imports and Exports ; Discussion on 4*)3 

Coftlttnicr's t'russian Blue Rmetion ; Discussion on .. 472 

Nitric Acid Test for Cotton-Si.*ed Gil ; Discussion on -. . 779 

IpMjpcr, F. N. Gas Separators (P) 287 

IIoopiT, W. J. Varnishes; Manufacture of (P) 1358 

Hoov*t, H. 0. See Prichard 1)99 
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Properties of Prepared (P) 1089 

Maggi, (/omp. Liquids or Solids ; Obtaining , in a Dry 

Porous State (P) 1078 

Magnonini, J. Wines ; Speed of Inversion of Cano-Sugar 

Dissolved in Plastered 1060 

and Venturi, A. Wines ; IiiverHion of Sugar in Plastered 

222 

Magnetic Ore Separiiiing Co. Zinc Blende; Soparotion of 

, from Ores (P) 953 

Magnier, P tSVe Tissior, C 160 

Magnus, P. lAvither ; Improved , and Treatment of same 

(F) 1201 

Maguire, \V'. Cement; Acid-Proof—- (P) 497 

Mahiciix, G. Fireproof Composition called “Goudron Ue 

Symense’’ 1081 

Mai. J.. nnd Schaffer. ]*’. Jfiiosphoriis Sesiiniwulphidt^ 51 1 

and Silberberg, M. Gas Analysis; Use of Moyer’s Vapour 
Density Apparatus for 45 

Maicr .T. Moyer, R 1126,1126 

Maillard. Socit^te Hanappier ; 640 

Mainclty. F. N. See Striugfellow 705 

Mainz, Elster A Co., <^asnl«HSH^fubrik. Gas ; Apparatus for 

resting Illuinliiating -T— (P) 

Majert, W. Bromine and iodine Dcrivalives of Fats and 

Estci*s of Fatty Acids (P) 164 

Malden. A. and W. J. Ore ; Agglomerating Finely-Diviled 

^F) 113 

Malden, W. J. and A. See Bluuden, 0. C 17 

Malette, J. .Manganese in Btcel ; Detennmation of 12(Mf 

Mallitano, G. IVoleolysis; Inlluonce of Oxygon on — — , in 

Pn?hcncc of Cliloroform 3i ] 

Mnlmgn.Ti, S. M. Acetylcamphor Derivatives 438 

Malotaux. Beer; IWess and Apparatus for Brewing 

^F) 224 

Malzac, M, Ores (*f Copper, Nickvl, Zinc, &e. ; Desulphurising 

“ — (F) • 1MA7 

Zinc Salts ; Adaptation of . for Painting (P) . . . Iue7, iSq 7 

Manchot, W. See Moissan, H. 

Muneuvrier, (i. Wines ; Detection of “ Moiiillage “ of — , 959 
Mj-ngetaiid Marion. Diaminophenol as a Reagent for Ammonia 

in Water 441 

Manhardf, A. Alloys of Aluminium (P) 40,3 

Manley, fl.J. See Veley 1^27 

Mann, E. W. Cod-Liver Oil and its Adulterants 1356 

Mann. H. Dyeing by Means of D(‘rivatives of B ‘nzono and 

Naphthalene (P) 7,39 

Mann. ML Richardson, F. W 614 

Manners, 0., and others. Oniamenting Metallic SurfjuHJs 5lj3 

Mannich, C. Ksseiice of Rue, and Reactions of its Ketones . . 228 
Manningtdn, H. T. Vitriol Chanibers, Artificial Druuaht in — -, 

and Use of Atomised Water ; Discussion on — — 337 

Manseau. Cryogenin ; Distinctive 111*0011011 for 712 

Manthnor, J., and Suida, W. Cholcstiu’ol ; Derivatiret of 

„ , 1281 

Manufacture Lyonnaise de Maliercs Colorantys. See under 
Caaselis, L., A Co. 

Maquenno, L. A'ccBullier 103^ 

Marchant. T. B. Fu^ls ; Appliance for Heating, Straining. Ac 

Liquid (P) 29-4 

C 2 



9-1 


JOUENAL OP THE SOCIETY OF CHEMICAL INDUSTRY. 


PAOB 

M*rch4vnie.D»Mufn et Cle., Hoci^td. H.vdpo-extPEctoPt Con- 

tinunus ** Noel * (P) 8^*^ 

M«rclilew*.kf, L. P.ve» tuns ; Nat urni »« 

Marrkwald, L. Halogenisinir of Orfdknio '^nlMance^ (P) .... 
MarckwaUI. W, Hlsmfith from loach iiQMtluil Pitchblende; 

Radio Active CoriMtitnent of Al), 11 44} 

polonium 

Radio-t^^ilurium 114*1 

Maroottv. K., and Karlson, A. Poat; Apparatus for (?arl>oni- 

aali m of (P) Si'll 

MarcH^aon, J. Wool-Fst Oleins ; Examination of 82ft 

Marc.v. E. de. Ssa Gonard. A 805 

jlfarcy, F. E. Sm Rppath 11S7 

Mare, P. de, Combnatible ; Liquid , for ExploHion Motors 

(P) 860 

Mardehal. L..and Barrlere, P. Gas Producers (P) 1122 

MaricO’«*hes, B. M. Ses D'tz, If ft7.3 

Marichal, A. J. A. G. Klectro-Platinff ; Apparatus for IJso in 

(P) 873 

Marie. Unaahiratcd Compounds; KI(‘ct»-olytic Reduction 

of ISO.! 

Marie, C., and Bunol, L. J. Persnlphates ; Determination 

of ...1200 

and Marquis, II. Soiliiim Sulphate ; Pr()|)erties of Solution 

of 410 

Mario, R. See Lavollay, J. If .305 

Marion. See MaiiKOt 441 

Mark, C, R. Ores ; Snbjeotinsr to the Action of Gases (P) 740 

Markol. K. E. See Cmssfleld, J. .1 1011 

MarkI, A. Safety Match nr Isrnitioii Composition (P) 1208 

Mark*, G., and others. Gold and SilviT ; Extraction of , 

fVoraOrcs'P) lOOl 

Marks, G. Sec Tfoosohen 1200 

Marks, 0.0. Sulphides; Exfraction of . from Ores (P) .. 871 

Zinc Sulphide; Extnetion of (P) S7i 

lifarks, fj. B. Photom- ters ; Construction of (P) 7<’*l 

^ Mamas. C. Silks- Stains which form on .spontaneously'. 401 

^Mprqusrt. P. Phoaplioms; S<‘henck’s S<*srlet , and it.s 

' i' *, Application to Manufacture of Mntehes I'i.'O 

SchencU, It 1226 

Murquia, It. Nitrojren; Apparatus for Dotenuiiuition of , {M17 

See BJofio, C 410 

Marriner.tf, T. Ores, Gold; Itonstiru^aud Filter Pre.ss Treat- 
ment of 1132 

MarsauU, A,' BH^'k.s; New Composition for Litcht (P)-.. 1040 

Marshall, A. Sulphuric Acid; DetcjinininK tlu^ Str* iiKth 

nf— . 70 

Sulphuric Acid ; Influence of Tmpnritie.s on Spccillc 

Gravity of — — 70 

Marshall, H. Carbureftt^ Gas, end Apparatus therefor (P) . 17 

Ma-sland, L. W. Ser Clajicy. J. C .33, .3.3 

Martens. A., ft Co., Rsisrfn SoeiHlo. Symp from Boiled Roots ; 

Prtal'ietion of — (P) 020 

S.VTup ; Production and Purification of (P) 020 

Martens, P. Sea Snare. 0 11.5.3 

Martor, C.. and others, f.eather. ftc. ; Suhstitub^ for 

(P) 1056 

Martin, L.. and Tenn»*y. A, C. Gelatin, VcKclahle; Manu- 

foot! ire of (P) * r’.jl 

Martin. K. Glycerin in Soap ; I)<’terniiuat ion of 1250 

Martin, P. W. *' Lahoratorv Guide to Qualitative Analysis 

with the Blowpipo ” ’ i*262 

Martin. H, T. Green, J. 0 200 

Martin, L. ** Dawson" G^s Gencrjitor (P) 1100 

Martin, “W.!!, Cement. Portland; Manufacture of White 

(P) 808 

MKrtinet, P., and Tor<*hon. P. Phosphated Chalk, etc. ; 

Rendering Assimilable (P) 13,'^9 

Martini. J.B. Bronzing; Anp’^ratus for (P) 

Martino, F. AV. Metals, Nohio ; Extraction of ■*— (p) 747 

Ores contaiirn« Precious MetsN; Treatment of (P). 07 

Martins. L. Gases; Ascertaining Quantity of l^lid and Liquid 

Admixturna of (P) l^tj 

» Gases, Dust in — ; Quantitative Method for Determina- 
tion of 1016 

Marx, H. Peifnmes ; Bacterial Action of 314 

Msrxsohn, L. JSee Hor^, R I57 

M’'achinenftkhrlk Buckau. tinifcr Bucks u. ^ 

MaschfnenMb. vorm. Oebruder Sock, and H.Krusemark. See 
under Seek. 

Mason, E. D. Malt ; DAterminailoa of Pre-existing Sugars 

In 1081 

Maaon.T. M. J. H..and A. Cofiarete; Apparatus for Mixing 

Materials used for (P) 1245 

Mason. M'. F. Furnace; Regenerator for Metal Heating 

(P) 1206 

Massenez. O. Steel; pioduelionof — — , from Cast Iron con- 

tainine much Chromium (P) lOOa 

Steel; Tmnsformintt tAist-Iron Into — (P) IS53 

llasaie, A, G. Incandescent Lighting; Material for 

tP) 647 


rsoB 

Masson. W. Hydrochloric Acid and Sulphuric Acid or 
Sulphuric Anhydride ; S'oiultaneous Manufacture 

of— (P) 

Mastbauin. H. Beeswax ; Characteristics of Pewtugueae . . 017 

Branding : Portuguese , and Analysis of Brandy 812 

Math»*r, H. A. Cyanide; Impurities in Commercial 626 

Mathesius. W. Cotton Tissues ; Bleaching of , and Appa- 
ratus tlierefor fP) 1168 

Cast Iron and Steel : Preparation o* — .free from Pores. 1089 

Forjrings; Preparation of . fp e from Pores 108tt 

Mathieii, L. Wine ; Sulphurous Acid in 1000 

Matbieii, 8. See Tarand, A 864 

MAtos, Ij. j. Cotton Fabrics ; Application of Sulphur Colours 

to the Printing of a96 

Matthew. J. C. Cloansiug Comp 'und for Painted Surfaces 

(P) 162 

Matthews, H. B. Morphine in Opium Determination of 1019 

Matthews, J., and Davies, W. Electrolytic Apparatus (P) .. . 100 

Matthews, T. E. Gna • Production of - (P) 206 

Matthiessen. F. W. Gas Prodii<*er (P) 486 

Gas Producer; Manufacture of (P) 8bl 

Matusehek, .T. Potassium Ferrocynnide and Ferricyanide ; 

Action of incline on 1190 

Mat'/ks, W. Sulphur Baths ; Preparation for (P) 1.306 

Matu-liiire, L. Nee Hc^louis 1347,1347 

MeuNcr, A. Packing Bottles or Carboys (P) 484 

Mau-sion, L. Forwl ; SteriHsaiion of (P) 43.5 

and V! out u pet, A. Fm)ds; Preserving (P) 1062 

Maxim, H. Electrr -Thermally Treating Mat<Tlnls; Apparatus 

for (P) 806 

Smokeless Powder Grains (P) 4-41 

Smokeless Powder Grains, and Cartridges for fjarge Guns 

(P> ; 

Maxwell. J. W., and Sawyer, J. W. M'-tals; Extraction of 

Precious (P) 

May, E, C. Fuel, Artificial, and Manufacture thereof ■ 

(P) 

Mav, L. von. Pooling, Distilling, Heating, Ac. ; Apparatus for 

, ‘ (P) 

' Hydreeurhons ; Treatment of ( P) 

Petroleum, ftc. ; Refining and Distilling, ftc, (P) 

; May, W. S. Gas, Acetylene ; Apoaratus for Generation of — 

('*) .*• 

' M}%ybluh, C. P, Gas ; 3’reating Sf)ent Substances from Purifl- 

I cation of (P) 

Mayor, K. l-Phenyl-6-Methyl-3-Pyra7,oIoiio and its Deriva- 
tives 

Mayer, U. Chromates of Polyvalent, Metals 864 

M.ayer, P. See Ncntherg, C 765 

Mayer. T. J. Diamagnetic Separation (P) 871 

I M<dal. Diainagnotic ; Separating , from Sami (P) 871 

j Mayet, J, A. Ncc Blanch ier 610 

1 Maym.rd, H. L. See MeUan, C A 102 

( Maze, P., and Perrier, A. Manni'ol; Production of . by 

Deleterious Ferments in Wines 1361 

Metchwart, Coltri. ft Co. Metals; Elect rolyt i(? Process and 

Arpamtns for Lixiviation of (P) lOOt 

Medley, K. A. AVr Fowler 1121 

I Mctlway, H. E. aSVc Gooch, P. A 823 

Meehan, P. Furnace ; MeUHurgical (P) 82 

1 Furnaces. Blast; Imp ovemmit rf (P) 5.57 

i Mcggitt, L. Factory Costs ; Discussion on 130 

Mehlcr, J., and Rey, J. M. Dveing and Embossing Hat Bodies 

I (P) 55L 

Mchling, F. A. W. Coals; Iiicombusiiblo Lighter for 

(Fl 138 

i Meininghaus. Bac'hrodt ft Co., Deutscln* llelzungs-Ind. Gas- 

; Retort and Pixxlncer 7 — P) 1238 

! Meiserheimor, J. Yeast dell Juice; Concentration of 

ExpressiHi 1009 

See Buc ner, E 374 

Meister, H. C. Zinc; Extraction of , from Skimmings 

(P) 33, 33 

Meister. Lucius und Briining. Amidophenol Derivatives, and 

Azo Dyestuffs therefrom (P) 903 

Authranilic Acid : Manufacture of (P) 21 

Anti toxins and Toxins; ito uoval of Albumin from 

(P).,.. 923 

Auramines, Alkylated; Manufacture of (P) 860 

Aeohenxene; Elect rol.\ tie Preparation of (F) 748 

Azo Dyestuff, Violet- ; Manufaf’tnre of (P) 1082 

{ Caffeine et by lenediami lie; Preiiaration of (P) 962 

Colour liakea; Manufacture of New (P) 1066 

1 OycltJgemn oleiie Aldehyde; Preparation of — (P).,... 817 
; Dialky] -an thraohrysone Ethers and their Nitro- and 

Am ino-Bulphontu Acids; Manutactiire of (P) .... E40 

I Dialkyirhodamines; Eaters of (P). 698 

j p-p • Diamidoacidyldiphcnylamines and /i • p • Diaraido* 

diphenylam ne (P) . 1848 

Dyestuff; Azo Bed (P) 818.946 

Dyestuff, Blue Snlphur : Manufacture of (P) 787 

DyeslutT; Green Ant brsquimme (P) 946 

Dye>tuff, Mooaso; Mnnum(;iure of (P) 8^ 1126 

Dyestuff ; Red Mordant Aso (P) 1061 


511 

915 

860 

734 

790 

914 

19 

18 

438 
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Kelt^«r, Luofus und BrQnlnjc— <wi^. 

Sulphurised ; Menufwtnre of New — (P) 1125 

Pjre^tuffH, Aso; Msniifaoture of (F) 141>l)i4l 

Dvottuffs: Blue Anihracetw (P) 

I)v»*8tuff# ; BluiMh-Bleck Sulphurined (P) 1191 

JUyeNtuffs, Disaso* ; Manufacture of Substantive Secondary 

— (P) 791 

I>yettufT8, Indigo; Manufarture of (P) 141 

Dyeatuffg, Indigo; Substituted (P) 293 

Dyestuffs, Mo* azo ; Mnnutacture of — (P) 22 

l>ye>tuffs; Sulphurised — , ‘or Printing Fabrics (P) 8«2 

DyestuffH^ Yellow Acridine; Manufacture of -- (Hi .... 112ti 

Dyestuffs: Yellow , of the Acridiuiura Series (P) 23 

Gbcin (Glycocoll) ; Separation of ,and iis Homologucs 

(P) 757 

Hydrobenzaldehyde ; Manufacture of (P) 43 

H.idroiylaniiiie ; Manufactuie of (P) 425 

Inoigo; ManufMctui-e of Bromine D.’riviiliveH of — (P). 3tt0 

Indigo; Process for reducing 293 

Indigo; IbHluction of (P) 490 

Mctliylmirliniu lie icid; FiSlers of (P) 610 

M* thylanthranilic Ksters; Manufacture of (I?) 141 

o Nitropli.'n}l-/i* Lactic Acid Metliylkotone (P) 490 

Organic Compounds: Eicci roly tic Keiliici ion of (P) . iHfiS 

( »i gallic Com jiounds; Oxidising , Elect roly tically (1^). 872 

Oxidising Orgnnic Compounds (P) 9t5 

Plienylgiycine-o-Carlioxylic Acid (P) 414,791 

^ Phot^raphic Devriopers (P) 380 

Plalinum used in CutaUtic Piocosscs; Restoring Activity 

of (H) 9.H 

Printing Black (P) 1291 

Pyrazalones; Substitution IVoducts of 4-Aniino-2 : 3-di- 

tui thyl l-phenyl-fl (H) 1147 

Sulpliu. ic Acni und Sulphuric Anliydi ide ; Manufacture of 

92 

Sulphuric Acid ; Manufacture oi (P) i’.Vi 

; Sulphuric Anhydride ; Maun (act urc of (P) ,’>52, 627 

Triniclhyl-c.vclo hexenoncsrhoxylio Acid Ester (P) i:9i7 

Turkey-Hod; Mordant Process for Dyeing (P) 294 

Meldrum, R. >S'cc Ibbotson KbS 

, Meiidizabol, C. >SVd Saviron, P 206 

!, Mendoza, A. Saiircz do. Sa^ under Sauivz. 

MenesdorRcr, A. Coriaceous Material, ns Substitute for 
Diather (P) 

f Monet, II. Textiles; Apparatus for (•« tossing and Soupliiig 

; (P) 

. Mennicke, H. Co])pcr ; llecoviTy of , from Residues (P). 

T^in ; Treatment of Ores for Extraction of (P) 

?iJchs<ri E. Oils; Cliciiiically Modided; Manufacture of 

d’)... : 

.Mensik, J. Linoleum: Manufacture of (P) 372 

^ Menziea, R. C. Paper- Pulp; Bleaching (P) 42,109 

*Morcadicr, .1, 11. Le:id, Spongy; Manufacture of , for 

Electric Accuumlutors ( P) 1092 

/ Mercer, IV. A., ami Alzugaray, .1. B.ilo. Ores; Apparatus for 

Extraction of Precious Met .Is frOni (P) 918 

Morcier, A. Ammonium Nitraic-Molybdonum Solution for 
Determination of Phosphoric Acid ; Preparation of 

, 320 

Ammonium Nuro- Molybdate Keagcmt; Preparation of 

! 711 

Mcrcschk-iwsky, S. Invertase; Action of AnlKne DycstulTs 

1M.3 

Mering. See Fischer ( 5^7 

Merkins, W. See Hiker, A 114 t; 

Men iam, E. S. See Riggs 1108 

. Mcrril, C. W . Ores or Tailings ; Leaching , with Cyanides 


1.300 


024 

tl.53 

913 

874 


(P) 


871 

19 

1070 

1195 

00 

880 

471 


(P) 

MeiTill, C. E. See White. H. J 

•Merrill, F. B. Briquettes ; Manufacture of 

"Mershon, S. L. Refractory A rlicloj (P) ..c 

■ Medians, Poulenc, C. Steel, Cast ; Manufacture of 

Meslin, G. Dichroism of Liquids ; Spontaneous — 

Hessol, R. Iodine Production ; Discussion on —— 

Messner. J. Cinchona Alkaloids ; Indicators for — 712 

Mestral, G. and P. de, SooiOtO. Lamps; Arc , and Blec- 

/ trodes therefor (P) 357 

Metal yolatili^>ation Ca Ores, Refractory; Treatment of 



Metallic Compounds Separation Syndicate, Limited. Ores; 

Apparatus for Roasting (P) 559 

i> fetallurgi«clie Gesellsohaft, The. Drying Apparatus for Py- 

Mtea (P) 748 

'Metcalfe, D. J. Naa Curtis 1308 

Metcalfe, W. H. Manures from Waste Animal Matter (P) .. 12k>2 

Meth, B. L. Glass ; Etoiiing of (P) ngi 

Metz, H. A. l^estttff^ ; Blue Basie —— (P) 022 

py^tufte, Azo- ; Manufacture of (P) 787,737 

Lakes from Sulphur Dyes ; Making (P) 38 

Metzler, J. Yeast, Activity of ; Determination of—— 877 

Meura, P. Piiter-Presaes (P) ’ 7 * 933 


paei 

Meurer, 0. Ferric Sulphate and Metal Sulphates t Pro- 
duction of — (rt 11!' 

Metal Sulphates i Obtaining — , from Mattes 212, 908 

Meyenberg, A and others. Bases, Aromatic ; Manufacture of 

<P) 112f. 

Meyer, A, Cement, Portland ; Influence of Sea Water on 29 

Meyer, B. Insulating Material and Manufacture thereof (H) 306 
and R'Hsler, A. Pout ; Carbonising — , and Apparatus 

therefor (P) 991 

>SS00 Uelouis 1347,1347 

Meyer, F. Furnnee: Muffle Boh sting (P) 868 

Spirits; Apparatus f(.r Distilling (P)...’ 922 

Sulphuric Acid ; Concenlralion of - 781 

Sulphuric Acid Manufactiire ; Sc}m)0tlcr Contact Pro* 

cess of — 818 

Meyer, F. C. Quicksilver Oro-Roduction Apparatus (P) 1296 

Meyer, H. ‘'Dcteriiii nation of Radicles in Carbon Coni- 

puunds 766 

Me.ver, H. C„ jun. Cane; BKachingof (P) 492 

Meyer, .L llydrosulphui*ons Acid ; Kescan h on 402 

Meyer, J. W., and Arbutkle, J. W, Evapoi ning Apparatus 

(P) 876 

and Arhucklo, J. W, Tlnids; Evaporation of — (P) ... 1801 
and Arhuckh*, J. W. Spirits; Apparatus lor Distillation 


(P). 


507 

112.8 

737 

1109 

118] 

1126 

1126 

1B9 


of 

Me.ver, R. Fluoroscmice and Chemical Constitution 

Galloin ; Research on 

“ jHhrbucli dor Chomie " 

Mortiir ; Compcsil ion <<f an Old 

and Maicr, J. Az.. O miKumris; Alkylated 

and Muier, J. Dyeing ; T'lioor.v cf 

Moyer, R. J. Earths, Rare ; Micitiseopiu DtU'ction of the 

Meyer, ,S. Papers ; Sizing, Hardening, and Waterproofing 

(P; 226 

Moynct. Aic^Gu^rin 502 

Meynot, L. See Fioux : . . 1367 

Meynieu, P. A. Bonnefoux v 602 

Mica Boiler Covering Company, TdmitiMl. Covei lnji^ for Steam 

PiDOs, Ac. (H) 288-^ 

Mica Insulator Oompan.v. I nsulsting .Material ; Manulacturw 

of — (P) U 

Micanlt, IL, and (Jaillard, 1*. Viseosi meter for Milk (P).,... 1015 
Miehaelis, A., iiiid Arend, K. V. Phosphorus SuboxidOj pnd 
Reputed Soliilnhiy of Rod Ph sphorus in Aqlieoiis- 

AlcoJiolic .llkaii v... IIG 

and Hcpiier, E. Aniiopyrine; Examination of . 1256 
and Hepiier, E. Phcnylmcth.vlunilinopyruzbtoj Exami- 
nation of 1265 

Michaelis, L. Dyeing ; Theory of , A lOH.’l 

Miclmlowski, T. von. Battery; Storage — - (P) 3k 


291 


M lehaiid. A., et Miioyls, Societd. Mautle8|.hicaiidcsconce - 

Miclieli, P. de. Oiyecllulose; EiTiad of Mqrccrisation on 1200 

Mii'honni'iin, R. Creosote; Rapid DetsPtni nation of Phenol 

in 32> 

Middleton, AV. B. Zinc and other Or ‘S ; Treatment of 

(P) 1002 

Mielck’s Slono and Terra-OotU Company. Artificial Stone 

(P) 218 

Mieriseh. ()., and El)or hard, 0. Casein ; Fat-freo — (P) ... 225 
and Elmrlmrd.O. Casein froi^d from Grease ; Manufacture 

of (P) 767 

SI les, A. H., jun. tSee Culamzl 1063 

See Elektro- u. Photochem. Industrio Ges 6k0 

Miethc, A. laocyaniiies ; Sensitising Action of the 318 

and Traube, A. Panchromatic Dry Plate ( P) 572 

Migulu, E. Fermenting Tuns ; Internal Coaling of 1302 

Milan, F. Dyeing, Mordanting and Drying Apparatus (P) . . . 863 

Miliiaucr, J. >VeeStanek 1209 

Miloy ikiiour Photograph Company. Colour Photographs (P) G4ft 
Millard, E, J. Alwhol, Duty-free, for Industrial Purposes; 

Discussion nn — 284 

Miller, A., and Hursts F* Converter Furnace (P) 82 

Sec Humt, F 32, 32 

Miller, C.J. Leather; Finishing of (P) 30 n 

Miller, E. H. Sulphur; Elimination of from Sulphide 

Ores (P) 913 

and Frank, H. Molybdenum ; B^uction of , by Zinc 1149 

Miller, H. J. JS00 Douiind 4 Sj9 

Miller, J. E. virnish ; Composition for Removing — (P) .. 69Si 

Miller, J. P. See Unsworth, 377 

Miller -M. H., and others. Sugar; Manufacture of — tand 

Apparatus therefor (P) 1142 

Millet,?. F. Aluminium; Solder for— (P) 55<k 

Miilosevich, F. NteAIvisi, U 027 

Mills. Matches; Dse of Scarlet Phosphorus in Maiiufaetim 

of , Discussion on — 1287 

Mills, M. A. Papei' klaktng; Beating Engines for t — - (P) 837 

Paper Jhilpi Refining Engine for (P) 817 

MiRs, R. H. D. Printing Ohei>ks> Ao. on Stulls (P) 624 

Mihier, S. Jl. Pimp; Automatic Mercury Vacuum —— (P) # 484 
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0*». Awtjrlen« ; Appamtuf for Gcntnktinff- — 

MlnajeltWri%i’^’h«pow^ »03 
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Purvis. J.. and Bouse. T. SUme. Artificial ; Manufacturu uf 

«(p) * 829 

Fu8cbin..X. Amalgams. t23 

Putuam. A. /Ssa Stock, G. J 200 

Puvrea do GrouUrt. Sugar After Products ; Karlik^Cwpikow. 

ski Mctlt^ of Treating 811 

P\’att, E. Metals; Apparatus for Ht*)>arating , from Solu- 
tions (P) 35, 35 

Pvlc, G. C. Glassware ; Apparatus for Manufacture of Hollow 

(P) 2H 

Pyrisolith Iftolating Material Manufa<'turiug Co. lusulatiug 

Bodies; Pr^uction of — - (P) TjCO 

Pvrisolith. Society, fn&ulating Material; Maimfaoture of ■ ■ 

IP) IW 


tluarUiroli. A. Nitrogen, Gwu lie ; Determination of , in 

PreMiiiee cf Nitric Niti^igen 578 

Qucdeville, A. NeeCliagot, P 555 

Ciuennessen. Afea Leidi6 823 

Quinn. .I.C. Shme, . Artificial ; Mumifaqture of (Pj 1087 


Kuapke, I'. Furmu-cs ; Converter (P) 3o2 

Babe, H., Gases contauiing 8ulpluux)us Acid ; Purifying • — - 

(P) 1088 

Eabe. W. O., and feteinmetz, H. Thaljium Oxalates 109 

RaW'z/.anu, A. Kilns lor Treatment of Ores (P) 302 

KudclilT, L. G. Phenolic Colouring blatters; Discussion on 

iladelilTe, .1. Drying Apparatus (P) 484 

Gas-Producer (P) 19 

Rwr t, E. H. AVlli/ier, H.F 5iS 

Uai.'jeu, A. M<*no- and Di-hrom and Mono- and Di-chlor- 

Indigo (P) 414 

Monobrom- and Di-bromindigr», as well as Sulplionateil 

Moriobroui indigo 4 Preparation of — (P) ...., 90 

Eaikes.If.P. /Ste Willcox, J. E 314 

Rjiikow^ P, N., and .Momtsehilow, J. N, Alkali Phenolates ; 
Iiillucnco of Substituent Radicles in the Nucleus on 

Stability ol , towards Carbon Dioxide 117 

Hailton, W. H„ and others. Furnaces; Improved (P) .. 019 

Raison Socialc A. Martens and Co. tSee under Martens, A., 
and Co. 

Ramage, A-S. Food Pi-oducts from Wlioy (P) 1010 

Lactose; Production of , from AVlicy (P) 811 

Lead Carbonsto Converting Lead Sulphate into (Pj 38 

Pigment; Composition and Production of (Pj 1138 

Rambaldini. G. Liquids ; Electrolysis of — - (P) 210 

Minerals ; Roasting Pyritous — • (P) 145 

Eumesohl and Schmidt Aktges., The. Milk ; Apparatus for 

Sfiparating Creiini from tP) 878 

Ramsay, Sir W. Alcohol ; Duty-free , for Industrial Pur- 
poses; Discusjiion on 283 

Matches ; Use of Scarlet Phosphorus in Manufacture of 

; Discussion on 1220 

Proceedings of Annual General Meeting 841, 849 

Bamsdell, A. Compound of Cast Don and Lead (P) 00 

Rankin, T.L. Ores ; Apparatus for Roasting (P) 702 

Banouille, J. Cleansing Material for Textiles (P) 1345 

Bansom. F., and Henderson, H. J. Uyoscyamus Mutlcus as a 

Source of H^oscyamiue....... 1013 

Ransom, H. B. See Alliott, J. B .314 

Ean8on,G. NIm B rochet, A. 702.748,748,918 

Bapp,B. Yea4 ; Pennanent Preparations of Commercial — - 38 

See Buchner, U 704 

BAPP0. E.. j8keB|okeiaiv&. 664 

Beech, £. Pyrodm^eal Beaetlons 424 

Biechig, F. Stdphfiiic Acid ; Determiraition of ......... 888 

Sulphnrld Add ; Determination of — , by mekns of Ben- 

skRne. 1006 

RawlhuoB, B. O. J. See QranyiHe, A. C. 24 

Bawson, C. IVoMsdlngi of Annual General Meeting 842 

Ray, P. C., antf Sen. J. N, Jfereuhms NRdte ; 0iecbm(k>sition 

of by ......... ....... 616 

Rfl^^lelgh, Lord. TMstillatfcm of Binary Mlxfut^ ..... ^ 115 


B^viuond, A., Lowther, T., and Fern', Ik Incrustation Pi«- 

veiitive(F) 644 

Raynaud, B., nnd Plerron, L. SnJphuHe Aidiydrlde \ Con- 
tact Manufacture of — (P) . . . , 1045 

Road,H.V.R. ^ Murray. K,S 787 

Bead Uollidiiy and Sons, LiiniteiL D.vektuflf, Yellow Nltro 

: <P) IIW 

and others. Dyestuffs, NUi\>: Mainifacture of Yellow to 

Orange (P) 1081 

and others. Dyestuffs. Sulphide : llanufacture of 

(P) 945.616,^.1125 

and oHiers. Dyestuffs, Thiobetiseuyl ; Manufaoture ol 

— (P) 1113 

Rt'ugan.J. Furnaces (P) 17 

Reale, G. Mydrocarbons in Petroleum and Vokelino; Forma- 
tion of Fatty Adds and Soaps from (P) 218 

Rccchr, V. Calcium Carbide ; Valnation of Commercial 926 

Becht. J. Sugar Bf^ntdng ; ** AlBnation in 308 

Rocoura, A. Ferric Sulplidto and Sulphuric Arid ; Compound 

of m 

Feriisulphiirlc Acid and Etbylfenrisulphatc 97c 

Keddan, W. H . See Manners 502 

Redfern, H. H. Potters* Ov'ctis and Kilns; Consl ruction of 

(P) 3H15 

ReiU’uth Foundry Co., and Trogoning, T, H. ( )res ; Apparatus 

lor l^ulvorising and Amalguraating ( P) 32 

Rodw<>o<l. H. Prooeetiuigsof Animal General Meeiinx 849 

Reed, C. J. Plates. Lead ; Treatment of for Secondary 

Batteries (P) 1008 

Roese, C. L. Sulphuric Acid Mainifacture ; ScliroedtT Contact 

Process of 351 

Reese. J. Manure ; Manufacture of Imitation Phospliale — 

(P) 87 

Slag ; Manufacture of Imitation Basic (P) 37 

Rocso, L. 0. Liquids ; Separat Ion of Solids from < P) . . . • 734 

Refilling Co. Petroleum : Apparatus for Distilling (?) . . 73i5 

RegralTe, J. A., and Poujol, P. F. Wool ; Sroudng and Bleach- 
ing (P) 1043,1242 

EeibnitK, E. von. See Beif. N 281* 

Reicliani, C. Cobalt ; Detection of ™, in Presence of 

Nickel 319 

Lead Sulphate; Action of Tartaric Acid and its Salts on 

1129 

Morphine; New' Reactions for Detection of — — 613 

Pliosplioric Acid; Conditions of Reaciion of — with 

Ammonium Molybdate 1103 

Reichel, W. Photographs in Natural Colours on Paper; 

rnfadiug (P) 1250 

Reiclielt, O. B.. and others. Ijeathor Belting, Ac. ; Artificial 

(P) 919 

Reicher, L. T. See Jorissen 028, 1344 

Reichert, F. J.. and Heydemaun, C. L. J. Coffee Extract; 

Manufacture of (P) 225 

Reid, J. Gas; Illiiniinutiiig , from Acetylene (P) 009 

Reid, . 1 . H. Electricity ; Generation Of — (P) * SWi 

Reid, J. T. See Burghardt lOtS 

Reid, W. F. Alcohol ; Duty-fi-ce , for Industrial Purposes; 

DiMcuMsiou on 281' 

Analysis: Discussion on Standardisation of Methods of 

— m 

Chemical Imports and Exports ; Discussion on 403 

im 

69 


('yanides; Discussion on Manufacture of 

Fats and Oils ; Hydrolysis of ; Discussion on — - .... 

Fluorescence of Naphtluilic Anhydride; DiseuMion on 

Iodine Production from Nitrate Liquoia ; Discussion on 


12^ 

471 


Matches; Use of Scarlet Phosphorus in Manufacture of 

; Discussion on 1227 

Nitric Acid ; Densities of Concentrated — , at Different 

Tempf^raturos ; Discussion on 1229 

Nitric Acid Test for Cotton-Seed Oil ; Discussion on . 779 

Problems in the Fat Industry ; Discusaion on — — 59^ 

Substitute for Leather, Rubber, Wood, Ac. (P) 790 

X-Rays ; Aj^ication of » to the Examination of Safety 

Fuses; Discussion on 122.> 

Reif, N., and von Reibnitz, E. Peat; Plastic Objeote from 

(P) 289 

Beif and Co., Factonit-Werke. Briquettes of Peat (P) 891. 

Uelmer. See Haarmuin 119 

Reisert, H. Water ; Purification of (P) 1011 

Water; Removing (kmibinod Sulphuric Acid from — 

W8 

Reisz, F. Aniline Black on Wool and Half- Wool i . • 415 

Bembert. E. Sugar Works; Aluminate of Barium used in 

603 

Bembert. H. Cotton ; Cleaning Giffned ( P) ....... • . . . . 793 

Rcnard, 0. Hydrogen; Purification of — , on Ittdustriil ^ 

Scale.. 76# 

Renard, P. V. Gelatin ; Application pf on Fabfif!* (R) .. 1291 
Benurd, R.. and Becker, A. Ores, Iron.i BnrichnMtit ol -r— 

(P) 309 

Rendall, G. B. Furnace ; Ore Boasting —i- (P) 568 

Bendall, G. F. Funmees (P)... 549 





joubnal of the sooiett of chemical industry. 
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Beiieceder> H. See Bamberger, M 807 

Betiken, P. Glueing Articles together ; Method of—— (P) . . 809 

Bennoldson. Gas Analyois i Discuaaion on 190 

Kentttroio, N. A. Gas, Acetylene ; Apparatus for Generation 

of (H) 18 

Rcnz, C. Aluininium, Beryllium, and Indium Hydroxides; 

Solubility of , in Anunonia and Amines 112J» 

Bepath, C. H., and Marcy, V, B. Furnace for Roasting Ores 

(P) 1107 

E<>pin, C. Grease; Elastic , for Mechanical Application 

(P) »72 

Retort Coke-Oven Co. Coke ; Manufacture of (F) «»19 

KotNchun, M. ^seSteSek 899 

Reusch, K. Mineral Acid, Soda, and Blcaching-Powder 

Market 617 

Revcrdlu, P. ^Chloro-o*nitro-aniik>l 7B7 

and Crdpieux, P. Acetainino-/>-b(*n2oyl-/3-noplithol and 
Ben»oyKraino-p'l)enzo.yl-^-naphthol ; Preparation of 

42 

and Crdpieiix, P. Acotylguaiacol ; Nitration (»r 1100 

and Crepieux, P. Chlorination of />..'\mino- and p- 

Hydi-oxyc/'p'-dinitrodiplienylamine 12.S1) 

and Crepieux, P. l)ii)henylainine and Tolylphcnylamine 

Derivatives 208 

Ruy. J. M. .See Mchler. J flol 

Reynaud, G. Dextrin (Achroodexirin) and Alcoliol ; Maim- 

fatdiire of (PJ 507 

Reynier, L. A. Sec Laval, J. C. 20 

Reynolds. A. Metallurgical Converters (P) 740 

Reynolds, J. E.,and Grubb. Ct. It. Films on Plato Glass, Ac. 

(P) *^>11 

Kheinische Oummi-u. Cclluloidfabrik. CeHuloid-like Masses ; 

reparation of ( P) 569 

Rhodes, E. Sizing and Sizing Materials ; Discussion on . 11 

Ribard, A. P. Soap : Vegetable Powder as a Substitute for 

— (P) mo 

Ribbert, J. Printing Indigo Resists (P) 048 

Rice, B. C., and Monk, H. P. Aluminium ; Solder for 

(P) '08 

Ric^ W. P. Grain ; Steeping of (I*) lOS 

Malt } Apparatus for Drying ( P) 108 

Richards, A. W. See Stead 1040, 1050 

Siohards, H. S. fiJee Black, W 145 

Richards, J. R. Evans 1200 

Richtirds, J. 'W . Alloys; Light Aluminium 1190 

Copper ; Cast ing , in Sand 790 

Furii^gjos, Plloatri(3 j Ellicleney of .500 

Richards, T. W., jmd Oxalic Acid; Reaction of 

Bromine upon 

Ilieliardsun. Potassium Penuanganato ; Discuir^ion on 

Standardising 

Richardson. C. Cement ; Portland •— — , as Solid Solution .... 
Hichaydson, £. J., and othoi*8. Air; Appnr.itus lor Lique- 
faction of ( P) . . .*8 

Richardson, F., and Gregory, J. 0. Tartaric Acid and 

Tartrates ; Polari metric Estimation of 405 i 

Rlchdrdson, P. W. ProceedingH of Annual General Meeting . 840 1 
and Uollitigs, P. Tintometric Estiination of Nitrites and I 

Nitrates in Water ;. 616 j 

Olid others. Tintometric Estimation of Chrome in Cloths, 

Ac 614 I 

Richardson, J. C. Cyanides; Discusaion on Manufacture of i 

1330 

Richd, H., Comp, du Gnz. Compound PnKiucer-Gas (P) .... 4U 
Richmond, H. Droop. Analytical Methods ; The Standardi- 
sation of — 670 

Richs. Mirror Glass; Composition of , in Varloua 

Countries 628 

Richter, 0. Galvanised Iron Coiinw>nit j vo Tests for Hot- and 

Cold- 210 

Hickiefa, O. Carbonisation of Animal and Vegetable Sub- 

stani es (P) 48.5 

Rickmznn. R. Enamels; White and Coloured (P) 04 

andEappe, B. Glass; Opaque — (P) 554 

Rideal, 8. Fats and Oils ; Hydrolysis of ; Discussion on i 

^ — 60 

water Pollution ; The Causse Tests for 435 

Rieder, Leather ; Dyeing of (P) 142 

Rieder, J* Photography ; Klectrodeposition in — 1307 

Riedeiw, H. 8. Bismuth; Determination of , Volu- 

metrically 1149 

Bismuth ; Meparation of , from Copper 1149 

Riegger, P. See Welte, H. 426 

Riegler, B.. . Aldehydes 1 General Reaction for 663 

Phos^orio Acid and Magnesia; Gravimetric and Gaso- 

metrio Determination of 46 

Riemer, A.' Manganese Ore as a Dm^lphurising Agent 146 

Steel ; Manganese Ore fbr Desfflphurising 556 

Riemer, J. Steel and Metal Castings ; Preventing Blow-holes 

in (P) 96 

R. Pire« Brick Industry of New Jersey 1293 

^ieilaiteld« B, H. See Nernst 926 


827 


733 

007 
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Rlgaut, A. AlMMoitsan 1371 

Rigby, J. 8. Stone, Artiflcial ; Manufacture of (P) 867 

Rigby. T. iSiwCrossley 619, 736, 789. 9<K). 989, 1341 

Riggs, R. B., and Mcmam, B. 8. Tin, Test for ; Effect on , 

of Combined Carbon in Iron 116$ 

Rtgnon, A., and Christen, F. Lamp, Arc ; Produciion of Pure 

Light from (P) 880 

Riloy. W. A., jun. See Joorgensen 868 

Rintoul, Rober tson, R 86,441 

Riper, A. H. van, and Guthrie, P. F. Fires; Extinguishing 

of (P) 860 

Ris, C. Silk ; Determination of Weighting Agents in Loaded 

Ritter, E- See liiechti, P 824 

Ritziuaiin. R. H. M. C., and otbeis. Porcelain ; 3tanufacture 

of — 420 

Rivah, P. See Haubigny, H 1267, 1308, 1368 

Riviere, L. Glycerin; Extraction of , from Distillery 

Bi^sidues (P) 815 

Rixon.F. W. Nae Elbs, 68‘> 

Rizier, H. F.. and Ragot, E. H. Wood ; Carbonising , in 

Closed Vessel (P) ^48 

Jlobatel.T., BuiTaud.J.,etCie.. Sori6t(i. Dyeing Apparatus (P) 794 

Robergel, J. G. Casks for Eh'ctro-deposition of Metals (P) . . . 1100 
Roberta’ Battery Co.. Tho. Zinc and Chromium llydriiios ; 

Production of — ( P) - • 1086 

Roberts, C. F., and Brown, L. Magnesium ; Action of Metallic 

. on Aqueous Solutions 

Roberts, F’. C. Ores ; Apparatus for RfMisting (P) 360 

Roberts, 11. B. See Mueller- Jacobs, A 12V.f 

Roberts, J. Kilns; Construction of (P) 546 

Roberts, W. 11. Vulcanisation ; Electrical Process of (1*) 1U07 

Roberts- Austen, Sir W. C., and Rose, T. K. Alloys of the 

Gold-Silver Series ; Properties of 213 

Robertson, R., and flin Ion I, W. Explosives, Celluloid, Ac. (P) 441 

and Rintoul, W. (iases; Apparatus for 'JVeatiiig , 

with Liquids (P) 85 

Robin, L. Barium, Strontium, and Calcium; Separation and 

Siranltaneous Determination of — 003 

Robiii-Langlois, J. Suj:ars ; Rapid Refining of White (P) 664 

Robinson, T. W. See Poote, F. 11 300 

Robinson. W. B. Paitd; Damp-Proof (P) 1056 

Robson, J. Plant for Prodnccr-Gas 1238 

Rocca, K. Oils; Neutralisation of (P) 706 

R(hjco, H. de. Paste for Matches ( P) 880 

Rochdale Powder Co., The. Explosives ; Manufacture of 

57^^ 

Roch(u-eau, A. A. See Toliner 1044 

Rochmanow. Bricks ; Basic Fireproof 421 

Roderbourg, C, Batteries ; Positive Electrodes for Secondary 

- — 1354 

Rodman, H. Diaphragm ; Electjvdytic , and Process of 

Making same 870 

'iReder, A. See Meyer, 801 

IUsM>per, C. W. Electrolysis of Fused Substances ; Apparatus 

for 10<‘8 

Roesch, C., and Co., Limited. Bleaching Apparatus (P) 25 

Roesler, A., and Glasraann, B. Benzidine and Tolidine ; lodo- 

metric Determination of — 1210 

Roessing, A. Calcium Sulphide in Bono Charcoal ; Determl- ^ 

nation of — 11-; 

Starch Syrups ; Examination of y. . 

Roessler and Hasslachcp Chemical Co. Sodium Cyanide; 

Manufacture of (P) 83 

Roger, J. Furnai es ; Ore-Roasting J P) - . . . . . . . - 1188 

arid Bambor, M. K. Tea Extract; Pure and Soluble 

See ilamber, M. 

Rogeraon, F. See West, B. H 223 

Rogovin, M. A’oe I^eppert, W 1269 

Rohde, G. See Schultz, 1S8» 292. 

Rohde, H. W. See Hantke, 

Rohlaiid. P. CiUciiim Sulphate ; Second Anhydrous Modiflea- 

CalcUim Sulphate! ’pimt Anhytous Modification of . 1244 

Cement, Portland ; Hydration of -7- 1^ 

Sulphates J flvdration and Uardemug of some OOfr 

Bolfe, G. W., and Geromahos, U. W. Starch; Hydrolyste of 

IW* 

and Haddock. I.T.’^ Starch-Produots j Maltose In Acid- 

Hydrolys^ — I™* 

Rollaud,». Dyeing Apparatus (P)-/*** ^ 

Romaon. A. Indanthronc Blue Discharge for Tannic Acid 

Mordants • JJr 

Rwists under Indanfchreiie Blue ww 

RombuiKb, Van. and Trompde Haas. GuttaPeroha; Chomi- 

cal Analysis of * 75a. 


568 

544 
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BoDTB, G, «iri Toorthuk. /. A. Pwmridebyd* in Air ■, Deter- 
mination of • • • • * ; * * 

Wdm.A. BridiwttMfroin Powdered^. 4 o. (P) W 


tOI} 

92U 


8U 


Bnauettos ; Manufaci uro of I P) .**’/,** T li* ' ‘ 

Boof. K.. end Hinebem. 0. YcMli Thcrepeutioally AcUve 
c)iib'tiinoe from 

RooMboomr^I^uin* and Van Hetcren. Tin Amalgams 799 

STr " ^POH on Gorman Technical High Schools 718 

RocUmation Co. Sluice for Citehiug Fine Gold (P) 97 

jfUwe.J. L. l>‘vin8tem, I 

Eose.T.K. Roberts- Austen..... 

Roaemann.H. Carbolic Aeid ; Mai.ufaclure of Dcodorous and 

Soluble T* ' ’ *v* 'iVi I * * 

llosenthal. S. A. Accumulators ; Active Material for the Plates 

of Electric — (P) • ; 

Rosenstleh), A. Yeast; Innuonce of Colouring Matters and 

Tannin on the Activity of — 

Rossel.G. Chromic Acid ; Oxidising Properties of Mixtures 

Bosset. G. Battery ; *El(Mjtri< < • • * * • • * ’ * * * ‘ ' V " i i ‘ 

Eossi, J. B., and Coressito, G. B. Cnmm of Tartar ; Extraction 

of , from Grape Marcs (P) *' 

Bossier, H. Dyeing Apparatus (P) - . • ; • • • . • • • ^^7 

Eassnlliii, H. F.. and others. Oils: Extraction. Punlieati.tu, 

and Decolorisation of — (P) 

Ressow. M. Drying Apparatus (P) 

A. ; • • 

Rost. E. Glycerin ami Fatty Acids ; Manufacture of (1 ) 1055 

R/>th. B. N. Filtering Apparatus (P) G 

Rothberg. M. E. ('okeGvenlP) ^7 

B..theiifus.Her. S. AV^Hilger, A G7 

E( 3 tt W., and Mucllcii, T. Textiles; Machines for Printing 

— 

I?.ougeiiioMt, W. von. Fermenting ; Cooling Apparatus for Use 

j,i — (P> 

Bxiuse, T. Iroji Sand; Consolidating , into l.umjis f'**’ 

|{oiuction 

A'ce Purvis, J 

Rousolle, N. NV'(mjI ; Apparatus for Scouring (P) ^ 

Boutin «t Mounaiile, Soeid'te. Alloy; Lead Aiitiiiiony , 

1247 

Roux Sugar Products : Apparatus for Maiiufueturo of Coin- 

rncrcial JjOiV (P) G'l' 

Roux. K. Pentoses ; New Bases derived from the 7i;i 

B ux, U. Cream <tf tartar; Manufacture of (P) lOU 

Eouzet, A., et Cie. Portland Cement ; Manufacture of Artiti- 

ciiil (P) 

Rov ira,, M. MuiiUidasy. Bleaching Apparatus ; Cordinuous 
(P) 

Textile.s ; Continuous Bleaching of (P) 1942 

Roy. E. Hides; Preparation of .for Tanning (P) 1007 

Tanning; Rapid iPj 1*76 

Euhitschung, C. Sfone, Artiticial Asphalt; Manufacture of 

IP) ; 

Euch, A. Alcohol; Means for Burning , xvithout Mantle 

(P) 

Transparent Glycerin Soaps ; Manufacture of (P) . . . 

Euch, E Paper and Cardlaiard ; WatcrpnxjHng and Colon r- 

; ing (Pj , 

Eudliug. A. Resins ; Iodine, Suponitlcation, and Acid Values 

nr certain 

; RudoineUdT, M. Printing; Multiiolour or Polychromatic 

(P) 

Kuoliol, W. Allovs; Aluminium Copper Cadmium (P).. 1090 

; ami Herustein, N. Aluminiiun ; Miiiiufacture of (P) 369 

RnelTer, E. Beor; Conditioning of 505 

Etiegif, H. See Nuth 1290 

Enempler, A. Albuminoids ; Pn^paration of Colourless .. 40 

Beetroot Juice ; Purification of 1057 

Bntasterol; Characteristics of 

Ruer, R. Platinum ; Electrolytic Solution of 

Eupsoger, H. B. Cement; Manufacture of (P) 

Cement, Slag ; Manufacture of *— (P) 

Ruetgerswerke Actieii Gos. Tar and Mineral Oils ; Deodoris 

ing (P) 

Tar, lar Oils, or Mineral Oils Distillation of (P) ... 1041 

Euil, 0.. and Fischer, Q. Sulphur Chlorides ; Examination of 

— 296 

and Winterfeld, G. Sulphur ; Bromides of 970 

Buncorn White Lead Co., Limited, and others. Lead Oxide ; 

Production of — (P) 160 

f Riicss. Qallotannic Acid : Quantitative Determination of 166 

Bupe, H. Optically Active Substances; Influence of Doable 

Linking of Carbon on Rotatory Power of 714 

Rupp, B. Chloral Hvdrate ; lodometrio Determination of — 1019 

FerroUN Salts: ludometryof — 2M 

Hydrazine ; lodometry of 891 

M'lpesium ; Volometrio Method for I^termining . . . 1307 

Metaiv { Titr^ioii of — , by means of lodio Acid. 1106 

^ andKranss, L. Copper i IcmometncDetemimatjon of — 41 
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901 

918 


1.146 

428 


501 

424 
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rioi 

Buppert. £ . See Einhoni, A 110 

Euston, 8. S. and B. Water* Paint, and Production of same (P) 91 h 

Rushton, W. T. Furnaces for Roasting Ores (P) 1852 

Bussell. S. W. Metals; Apparatus for Extracting Preoiout 

, from Cyanide Solutions ( P) 1296 

Metals: Extraction of Precious — , from Qyanide Solu- 
tions iP) 1S9<> 

Euston. J. V. See Klimsch 1088 

Ruthenburg, M. Iron ; Reducing — . from its Ores (P) 427 

Ores ; Reduction of ( P) 80J* 

Rutten, J. See Jorisson, W. P lOT.s 

Ryan. T. Kilns, lAme ; Economisors for ( P) 742 

Pavements; Materials for Asphaltic (P) 866 


Saager, A. See Kehrmaiin, F 413 

Saal.O. .SV<j Tschirch, A. 571 

Snare, ().. and Bode, G. Yeast. Pressed ; Viilidltv of Ban’s 
Method for Detecting Bottom Pormciitation Yeast In 

Stored 106 

and Mai-tcns, P. Starch ; Determination of the Stiffness 

of — 1153 

Sabatier, B., and Seiiderciis, J. B. Alcohols ; Oatalyiio De- 

IV nil position of 677, 057 

and Send ereiiH J. B. Alcohols; Cotivorsiun of Aldehydes 

and Kctoneiinto 1012 

and ScndereiiH, J. B. Carbon Bonoxldc; Action of Flnely- 

Divldixl Metals on 630 

Soeh, J. AVs GrcsholT, M 227 

Sacks, F., ar.d Keinpf, R. ^/-Haiogen-tMiilrobeu/alilehydes .. 1288 

Sachnovsky, B. »%<) Schaposchnikoll, W 114 

Sachse, J. H. Petroleum ; Production of , in Hanover and 

Brunsivick 206 

Sa(^h.se, O. Ace Salineu-Diivctiou Luneburg 212 

Sack, J. Kadam.Seods (Hodgsoiiia Kadani) ; Chametenstics 

of 806 

Sackvillo, J. A. Rcxik Cloth, fieftther-Cloth, Ac. ; Manufa dure 

of (P) 1056 

Sadler. G. B. Keirs and Val.s for Blcaebing Textiles (P) .... 204 
SadthT, 8. P. Fireproollng Materials; Use of — as Applied ^ 

to Wood 193 ' 

Snge.C. E. Oil, Cod-liver ; Medicinal 675 

Salilstnx?)!!, C. A. Sec Carmichael, E. K 48.' 

St. Bogdan. Uad Dioxide ; Employment of ^ #in Analysis 882 

Siiinte-Claire Doville, E. AVs «nd'<?r Dev illo. , w’ 

St. Louis Plate Glass Co. PlateGlass; EleotrrcaJ Manufacture 

of (P) 951 

St. Martin, W. * LiQuld.s ; iVpparatus for Ageing and Im- 
proving (P) 875 

St. Seine, B. de. Sec Thofehrn 31, 213, 499| 558 

St. Weiser, and Zaitsclick, A. StarchMri Fodder ; Determina- 
tion of — ^ 321 

Salamon, A. Gordon. Analysis ; Discussion on Standardisa- , 

lion of Slot hods of — — 681 

Chemical Import.s and Exports ; Discussion on 402 

and Williams, F. 8tone,-Artitlcial ; Manufacture of 

(P) 867 

Salas, S. Fireworks ; Pixaluct for and Method for Manufacture 

of (P) 1064 

Salcniiw’Werkstfider Manufacturing Co. Milk; Apparatus for 

Cooling (P; 108 

Salgucs.A. Metals. Volatile; Extraction of , by Electro* 

Chciiiical Means (P) 1094 

Pigments; Zinc WhiUi mid Similar — — (P) 874 

Salfnen-Dircction LUneburg, and Sachse, O. Common Salt ; 

Manufacture of (P) 212 

Salom, P. G. Electrolytic Apparatus; Contiuuous (Pj .. 704 

Lead ; Electrolytic Reduction of 806 

Salter. C. T, C. Translation of Jjtfsr’s '* Technical Myoolog}'.” 

Vol.lLPartI 444 

Saltiel, J. T. Stone, Artificial ; Manufacture of (P) 797 

Salvador!, R. Calcium Carbide; Reaction of Ammonlmn 

Chloride with Commercial —— 538 

SalvarelU.J. Filters for Wine, Oil, Ac. (P) 988 

Salzbergwerk Neu-Stassfurt. Magnesium Carbonate Tri- 

nydrate; Preparation of Crystalline —— (P) 940 

Potassium Magnesium Carbonate: Preparation of — 

(P)....T!?. m 

Salzer, F. Formic Acid, Oxalic Acid, and Potassium Car* 

bonate ; Electrolysit of — — 38 

Sandberg, G. L. Fish Oils ; Inodorous Tallow Substitute from 

— * ( P) 1096 

Tallow-like Product ; Odourless — (P) 874 

Sander, E. Conductora Electrical — (P) 1128 

Sander, K, Bismuth; Influence of — , in Detormipaikm of 

Silver * 442 

Lead ; Loss of — , in Roasting Piumbiferout Blende .... Si 
Sandeis. S. £. Black i/»d or Graphite; Substitute (or — 

(P) * 1085 
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FAOM 

tkfin 60 r§oo, J. Q. Printiuic Appaimtu* for Textites (P) IWH 

Urtd Luo^n, J. Aocumulxfor Plivtw; Elootrp- 

Itendmtuiiii Dm itnd Eiclielbauu). Fniit Juices; Pretor^tion' 

of (P) 756 

SMidtneyor, T. Indigo; 8ynth««ii of — 7 -*80 

Ifondox. Chem. Worku formerly. Aldehydes ; Preparation of 

SuJphonated Aromatic (P) 44, 703 

Dyei; Snlplmr— (P) 200 

Dyeotuf^; A*o (P) ; H46 

DyentuiTir Blue 8ul))hMe $ Prodrtcbion of (P) 1241 

.Suli^li^-Acids of Aromatic Aldohydes ; Manufacture qf 

Sati|?I0-Po^^r© and Cunianae. Bfiaontial Oils in Absinthe $ 

Determination of 388 

Methyl Alcohol in AbNinthe ; DettHJtion 0/ dfl3 

SoiiJtuiiieti, J. M. Spirituous LiquidM; Manufactun' of 

(P) 

Sanitary Block and Tile Pavement Co., Limited. Living- 

•tone, G 666 

Sargont, G. W. Troii and Steel ; Annealing, Hardening, and 

Tempering (P) 303 

Samow, 0. Krnemor, G 291 

Soaa, B. Colours for Painting (P) C40 

Sauer’, A. Milk Eieh in Fat; Preparation of Condensed 

(p) 1011 

Sauer. F. O., Sicco Med. Chem. Institut. Oils, Patty and 

Ktheroal ; Dry and Pulverised PreparsTtions of (P) l.'iO 

SaiindcrH, A. G. Mineral MaterisA ; Absor^nt , and Manu- 
facture thereof (F) ■ .3«7 

Saurex de Mendoza. A. Steriliaation of Inatruments, Ac. (P). 308 
Sause, M. M. Soap Leys containing Glycerin; Apparatus for 

Concentration of (P) 1095 

Sautter. Harl5 and Co. Bouviei*. A .357 

Savage, H. Cookcrill. ,1., and H. Savage, Soc. Anon. . . . , • 800 
Bayary, J. distilling and Rectifying Apparatus (P) 136 

Savelsberg. J. Metals, Heavy; Extraction of , by Means 

‘ of Chlorine (P) J247 

Siiviron, P., and Mendizabel, C. Gas Producer (P) 205 

Savon Frdres ot Cle., Socut^tO Caustic Soda and Potash ; Pro-: 

duotionof. by Electrolysis (P) 1086 

Hodimn and potassium Carbonates; Production of — .by 

Sleotroiysls (P) 1086 

Sawyer, ,T, W. JS^eo Maxwell 015 

Soxby. F. W. Film Crystals 237 

Scammell, J. B. Metals ; Separating , from their Oras (P) 12-16 

and Muskett, E. A. Oils ; Solidifying and Toughening of 

(P) .301 

Scarlata, G. Sse Denaro .1100 

Scliaab, F. Cotton; Printing of (P) 416 

Schacherl, G. Foods; Use of Artiilcial Dyestuffs for Colouring 

1144 

Schachtebeck, F. Explosivas; Increasing Stability of (P) 229 

Explosives ; Manufacture of Safety (P) 229 

Explosives ; Safety — -<P) ; ill 

Safety Explosives ; Increasing Stability of (P) 710 

Schad. J. Meat; Preserving of - — - (F) 1303 

HchAer, B. Kiuos ; East African 227 

Balts, Meisllio;> Increase of Oxidising Action of — in 

Presence of Basics 1107 

Schaffer, F. 611 

Schaposchnlkofl,^ , and Mina Jeff. W. Mercerised (-ott on ; In- 

' ' creased ( ap mity for Dyeing of — 903 

and Sachpovsky. B. Aniline Oil; Analysis of ....... J14 

Soharwin. W,, and Kusnezof. A n th raqui uono ; Condensation 

of with Phenols IWl 

Schattner, E. Lamps; Mercury-Vapour Electricity (P). 486 

Schaum, K.,' and Bollacfa, V. Photographic Emulsions and 

Plates 7207 

Sebaumas, F., and Larsson, A. W. Hair ; Artificial , ond 

its Manufacture (F) 1291 

Scheffer. J. W. P., and Boeoge, H. J. Development of Photo- 
graphic Plates in Daylight (P) 049 

Sohemel, F. Cloth; Apparatus for Examination of Dyed 

, iPl 351 

Phosphorus; Investigations on 494 

anEEibhwa^d, E, Flowing Crystals 1371 

ada Marquart, P. Phosphorus; Scarlet , and its uso 

ill Manufooture of Matches 1226 

and Zimmermann, F. Carbon Monoxide ; Transformation 

of — 630 

Sobering, B., l8oci^.W Chem. Pabr. auf Action vorm. Cam- 

phene free frow Chlorine ; Production of ,(P) .... 317 

Campbene ; Manufacture of (P) 43, 648 

Oampbone ; Obtaining — iflroe from Halogeus (P) , 22t> 
< 'amphenihde of Acetone : Perfumes from —— ( Pj ...... . 317 

Ethyleuediamine Buses ; Mi^ury Bplts of — - (P) ...... . 649 

Schestakeffi P. Bydrasihe and its ipismaUvee ; Produo tiou of 

(P) 1063 

Scheuermann, B. . Anthranilio Acid ; Sublimation of — — .... 437 
Sefaeurer. A. Cotton Bleaching ; Roipovnl of Oil-stains in ^ ^ 1344 
Bohiavon, G. Sodium Acetate; Solubility of — in Water 


I Schidrowitz. P. Alcohol, Duty-free — , for Industrial Pur- 
poses : Discu^ion on ^ 28-4 

Acetic Acid, Mineral Acid in ; Detection and Determinsd^n 

j of 1018 

Malt; The Proteolytic Enzyme of —p- 958 

Praldems in the Fat Industry ; Discussion on — — ....... 598 

I Schiele, J. Silver-Plating; Mixture for (Pj 97 

I Metals ; Electro- Plating of ( F) 87B 

Metals ; Silvering or Gilding of (P) 148 

; Silver ; Coating Iron, Ac., wth — (P) 635 

j Schiff, H. Formal deli.vde ; Separation of the Amino and Acid 

Functions by Means or — - 118 

1 Schill, C. H. Gas; .apparatus for Washing and Treating —• 

tP) 1189 

I and Hills. H. G. Producer-Gas Generators (P) 781) 

and H. Lane. Gas; PnriflaiHon of (P) 1189 

I Sohillbach, H. Sulphur ; Determination of , by means of 

' Barium Peroxide 1300 

I Schilling, R.', and Kramer, C. Ammonia ; Continuous Extrac- 

I tion.of -, from Sewage Waters (P) 1145 

i and KrCnier, C. Fats ; Apparatus for Recovery of • — ^ 
i (Pr * 1005 

1 Schindelmeiser, .T. /-Camphene ; A High-Butating 647 

j Essential Oil of Siberian Fir 879 

I Schindler. G. F. See Smith, E. P «... 509 

! Schirp, P. Textiles ; Apjmratus for Dyeing, Ac. (P) 65 1 

Schittke, R. Fabrics ; Apparatus for Steaming (P) 624 

Schleiik, C.> Bronzefarbenwerke Acticriges. vorm. Bronze 
Colours; Granulation of Metals for Manufacture of 

(F) 159 

Metal Sheets; Producing Multicolour lmpn‘S8loi.s on 

(P) m 

Hchleussner, C., Soc. Anon. Fah. di* Plaques Setrhes. Photo- 
graphic Intensiller; Solid Stable —— (P) 319 

Schlickeysen. C. F. Peat Briquettes (P) 487,944 

Schlossbergj von. H,>drogon Peroxide; Uso of — — , *in Vol. 

Analysis 165 

Sch letter beck, J. (h, and Watkins, H. O. Adluniia Cirrhosa ; 

Alkaloids of * 9Sii 

SchlutiiiH, J. Ammonium Formate and Ammonia ; Manu- 
facture of (P) i S65 

Gases; Treatment of ■. by Electric Sfitirk Disirharges 

(F) 872 

Schmalfeldt, C. Tannin ; Production of , from VegetAble 

Materials (P) 132: 

Tannin; Production of , from Vegetable Matter (P).. 753 

Schmattolla, O. Hydrocarbons and Cresols ; Separation of 

, from Soaps 885 

Alumininm : Sulphates of 419 

Schmelzer, L. Bricks; Neutralising the Action of Lime in 

Making—— (P) 21>9 

Schmerber, J., and Morano, L. Celluloid ; Rendering , 

Incombustible (P) 569 

Schmid, H. Discharges on Aniline Black, Ac * 350 

Printing Variegated Effects on Vegetable Tissues (P) .... 1(|44 

.Schmidt. Scopolaiaiiio Derivatives 164 

.Schmidt,,!. “Uelier die Basischan Eigeiischaftcn des Sauer- 

stoifs uiid KohlenslolTs " 1312: 

Schmidt-Altwegg, F. W. Pastes for Lend Electric Butteries 

(P) 704 

Schmidt, O., and Wedekind, E. Dyestuffs; Azo , of the" 

Santonin Group 791* 

Schmidt. P. Furnace: Reverberatory Gas — (P) 748- 

Schmid t-Predari, A. Accumulator; Electric (P) 569 

Scbmidtingi J. Cliches and Higli Reliefs ; Production of -■ — - 

(P) 049 

Schmitt^ F. Gas, Acetylene ; Apparatus for Generating — 

(P) 87 

Schmitt, P., and Fabro, C. Accumulators ; Electric (P) , 1248 

Schmitz, 0. Solutions ; Concentration and Decomposition of 

, Simultaneously (P) 94 

Schmitz, J. 8. Tapestries ; Printed and Painted . (P) ... 26 

Sobmoele, W, F., 8ooi6t6. Caoutchouc ; Extraction of Plirifl- 

cation of Crude (P) 1139 

Schnebelin. N. Explosive Powder; New — (P) 1367 

Schneible, J. Fermented Liquois; Manufacture of (P) . 434 

Schneider. India-Rubber ; Valuation of 885- 

Schneider, Cj, P. £. Steel, Hardenoi; Locally Softening or 

Annealing Platea of — (Pi 7245 

Schneider,^’ Yarna ; Apparatus for Treatment of — ^ (P) .. 141 

Schneider, 6. Glue; Manufaelure of (F) 13o9 

Schoollkopf, Hartford and Hanna Co. Dyestuff. Sulphur — - • 

Manufacture of — (P) 663 

Schoeneokor, P. Paper : Manufacture cl Light-Sensitivo —— 

(F) iS7^ 

Schoenfeld, F. Barley; Improving Germinating Capacity of * ' 

^bvKUmng 155 

Barleys » Malte prepared from Present Season's — . . 4 . . 311 
Weissbier " ; Boiling Fermentations in Heriiii — ^ . ; . ; 877 

Wild Yeast Infection through the Wood of the FermeotO* 

tiou Tuna 1369 

Yeast; Pure Jnltivated ,for Top Fermentation Beers* Sl4k 

YcttSt, WUd; Sources of Inlection by 875^ 



INDKX -Oir Atnstoiis^ JTAMIS. 


Sehoonmilu O. i®wL»ndoU 970 

of from Irou and Zinc 1238 

Scholl. E., and Bcrbllnirer, H. Indanthrene and Plavanihwiw t 

Anal.rwof — 1240 

Sohorr.B. Mineral*; Briquottinif of 31 

Sohor*teln, J. Timber*; Durability of SflB 

.Sohottmsnn. P. C. Incnnd-Rcenne Mantle (P) 206 

^ Schou, C. V. Smoke Generator for Shrapneil Shell. Ac. (P) . . .fll2 

Schowalter, H. Soap ; Antiseptic and Antiparasltic (P) «t0 

Schrader. H. Molawa^s; Obtaining and Usimr the Organic 

Aci'l* from R^iduary Liquor* of (P) 920 

Wool; Mordanting of — - (P) 993 

: Schnwler, J. H. P. Pabric* ; Waterproofing of (P) 1127 

Schreiber, C.. and I/'viustein. I. Photographic Pictures; 

Minting and Reproduction of (P) 44 

SchrobadorlT. H. Chrysazin and Hystazarin ; Derivatives of . 

1123 

Schroeder, P. Neumann 1340 

SchrCMiter. O. Binz, A. 23. 1 126 

Schroetter, H. Cholesterol ; Derivatives of 806 

” Sclmch, J. P., jun. Metals; Separating Precious , from 

^ Solution* (P) 49H 

Schiickert et Cle., Soo. Rlektrizitaets i.-G. vorm. Chlorine; 

' Electrolvtio Production of Oxygenated Compounds of 

(P) 796,804 

MeUls and Metalloids ; PJectrolytic Preparation of 

(P) 686 

: Schuoller, A. Seo Wuest, F 1291, 1349 

HcUuepphans. B. C. Pyroxylin Compound (P) I26t 

* Schuett, F. /See Landolt 970 

Schuet*, G. A. Carbonic Acid ; Manufacture of (P) .... 495 

Schuetzo G. (Sac Siegel, B 211 

SchuotuvP. Gases; Exhausting , and Apparatus therefor 

, (P) 287 

' Schukareff. A. See Longuinine, W. 868 

Schuler. A. Glass for Paving or Decorative Purposes (P) ... . 212 

Schuler, W. Liquids; Separating Solids from — - (P) ...... 1237 

Schulte, W. Zinc; Reduction of — , from its Oxides, Ac. (P) 147 
Schulte SteinlxTg, H. Hlast-Purnace M'astc; Utilisation of 

(P) 1247 

Schulten, A. do. Bismuth Salts ; Crystallised * 961 

Crystallisation of Sparinvly-soluble Substance* 827 

Hydrated Salts ; P€V'uliir Property of certain — 950 ! 

Schulthes*, W. Building Materials ; Colouring of (P) .. 867 ! 

’ Schultz, 0. B. Metals ; Uniting of — (P) 801 | 

' S(;hu!*z. O., and Rohde, G. m-Tolidine 292 j 

ami llohde.G, «i-Tolidine; Uses and Preparation of — 139 ! 

Schultz, R. Chlorine; Determination of , in connection ! 

with Purification of Effluent* 1105 

i Esrg* ; Preservation of — (P) 158 

'Schultze. E. Oases of Combustion ; Production of — under i 

Pressure (P) 290 

■jciiul/e, B. 8uf)erphosphate, Double ; Value of Insoluble i 

Phosphoric Acid in ;i4l ! 

•:^ulze. E., and Castoro, Herai-celluloses ; Characterlsti;;* of j 

i: , 169 I 

j^hulze, J. H. See Hoffman. 655 

’iSchumaoher, C. F. W. Paper ; Machine for Coating (P) 1206 

’Behumaker, C. P. See Plethen, N. W. . . 558 

whumann, H. G. See Manners 502 

Schwahn, H. P. D. Aluminium ; Production of — - (P) .302 

^^<h\valbe| C. “ Benzoltabellen " 659 

^Schwanenberg. Stone; Artificial Lithographic (P) 306 

iBchwaninger, V. Gas Densifying or Rarefying Apparatus (P) 409 

Bchwarix, J. M. Coal Briquettes (P) 944 

^hwartz, M. J. Mantles for Incandescence Lamps (P) 860 

Schwartz, y. Paper, Photographic ; Preparation of (P) . 44 

Pliotographic Emulsion (Positive) (r)... 4t 

Photography ; Paper for U*e in — (P) . 572 

;Sohwarz, C. de. Portland Cement from Rlast'Furimce Slog . . 697 

; Schwarz, C. von. Cement ; Slag-Portland 1195 

Schwechler. J. Soap; Apparatus for Manufkoture of (P) .373 

>hweitzer, G. See Clauser, C 113 

,>hwerin. Count von. Bliectro Endosniose; Technical Appli- 
cation of 1053 

■ Materials from Plaids ; Apparatus for El^tro Endosmoti- 

cally Freeing (P) 370 

Sugar } fi)ectro*Endo4motio Extraction of — ^ (P) ■. 564 

^.hwob, E. Stobe; Colouringbf — to Imitate Marble (P). 299 

|kJ 0 hni, J. Pot«s;«ium Chlpmte ; Decompofittoq of 1044 

? Sochum Chloitrte iutd Ferohlorate ; DeoompoMtiofn of — - , 1044 
iScott, B. G. TstlloW; Utilisation of Waste-Waters Irom Di- 

i g^tlrtn of — (P) , 706 

. Scott, F. W. Bvai^rating Apparatus (P) 087 

Scott, H. M., cmd^Aodersoit, H. Eannet ; Composition of 

Matter for Use with — (P) 41 

[ Scott, R. Foniacoi Quicksilver (P) S8 

Scott, R.C. Spirit; PuriiMioa bt <P) 1365 

Scott, W.M. ^Peok 1354 


Seott-Smith, G. R. iSisa Alien, A. 48 

Screeton, W. H. Watkin, E. T* 21 B 

Sfudder.C. Filter (P) 302 

Soodder. H. Organic Acids ; Identifjoation of — by their 

Tolnides.. 653 

Seaman, H.J. Hurry, E. H 399 

Seayer, J. W., and Morgan, T. R. Ga* Producer (P) ........ 944 

Sbbillot, A. M. Q. Sulphide Ores ; Ti-oatnient of — (P) . ; . .1198 
Seek, Maaehin^nfab. vorm. Gebrtt'ier, And Kmseraark, H. 

Malt; Manufacture of (P) 64>4 

Security Investment Co. Klwftrolyt.c Apparatus (P) .. fca, 304, 

305. 305 

Seeker. A. F. -SwFay 007 

Seemen, E. von. Evaporating Apparatus (P) 734 

Seeser. L. W. Linoleum ; Manufacture oi — (P) 80S 

Linoleum of Tw/i Lsvers ( P) (141 

liinolcuMi with Wood or C^oth-like Sf-nu^ture (P) 562 

Seger, H.. and ('ramer, E. Bricks of Lime and Sand ; Testing 

of 94 

and Cramer, K. Clay; Artificial Increase in Strength of 



and Cramer. E. Ocmimt, Portland, and Blast Furnace 
Slag ; Determination of ProiKtrtions of a Mixture of 

— 1087 

and Cramer, E. Tiles of Cement and Sawdust 996 

Seibert, H , and Tcmpel, G. BlgAcbing-Liquid and Oatuatio 

Alkali ; Simultaneous Pr* jmetion of — ^ (P) 497 

Seifarth, H. Stone j Artificial (P) I 294 

Seifert, W. Wine ; Diminution of Acidity in 1609 

Sciffert, A. B. Cooling Apparatus (P) 544 

Selffert.M. SteriliMng Appamtu* (P) 878 

Seigle, A. Building Materials ; Artificial (P) . . 497, 969, 1345,. 

1204 

Building Materials, Artificial ; Manufacture of ‘^P| .. 887 

“Solos,’* G. in. b. H. Gas and Air; Mixtures of . under 

Pressure (P) 1287 

Selg, O.. and Guntrum, C. Boer ; Converting Wort into 

(P) 921 

Sollnrs, J. C. Building Blocks and Bricks ; Msunfacture of 

— (P) 421 

Sollc, G. Photographic Plates ; Dyeing of — - (P) 1015 

Sollicr, E. Ammonia; Determination of—, InVegf.tabiO 

Products 369 

Biaitroot Juice; Action of Lime on Nitrogenous Com- 
ponents of — 969 

Sugar; Solubility of , in Impure Solutions ........... 87 

SeUvig and Lange. Gun<»otton and Analogous Products ; Dc- 

acidifying and StHbilising ( P) 9t)3 

Senibdncr, A. Lampblack ; Manufacture of . from Tar. . , 1388 

Scmmler, F. W. Phellanilrene : Preparation of 889 

Torpene Series ; Oxides in the - 439 

Terpone Series; Reduction in the - — 65 H 

Semprun, E. S. See Pelletier, K. F 801 

Scn.J.N. AVcRAy 610 

Seuderens, J. B. S^e Sabatier, P 577, 639, 667, 1013 

I Seron, J. Nca Badoil, A. 123S 

Servais, K. Iron Ores; Smelting of , and Furnaces there- 
for (P) 391 

Pig-Iron; Manufacture of (P) 669 

Servais, L. Sprat Oil and Cod-Liver Oil; Caufe of Odour of 

1299 

I Serve, J. P. Flowers ; Extraction of Perfumes from t— 

(P) 1307 

Settle, T., and Pa<lfleld, W. A. Coal-Gas; Manufacture of 

— (P) 789 

Sevin, C. Problems in the Pat Industry; Discussion on 

• 698 

Sexton, C. W. Ores, Zinc ; Treatment of (P) 743 

Seyboth, L. Fermenting Tuns ( P) 1205 

Seydel, A. Furmujes; Cupola— P) 1133 

Sevewetz, A„ and Bioi. Hydrocarb^>n 8 , Aromatic ; Chlorinating 

59 

and Trawitz, P. Ammonium Persulphate; Action of 

on Metallic Oxides OOe^. 

and Trawitz, P. Aromatic Hydrocarbon^ ; Chlorination 

of 8 ub^tit’^ted — 23* 

and TraWitz, P. Lead Tetrachloride; Ammoniacal . 494 

aod Trawiiz, P. Lead Tetrachloride; Preparation of 

Amntonlacal — 439 

See Luitiibre. 50, 318, 610, 759, 759, 1014, im 

Seyler,C. A. Sulphur in Pig Iron ; Determination of . 67# 

Shackleten, J. W„ and .Banaolough, I. Yam* or Tbreadg; j ^ ^ 

Dyeing (P) ^243 

Shadforth, J. T. . Oil Furnace for Fusing Metals ( P) 

Shaper, M.P. Welding Compound (P) 

Shai’wood, W. J. Zinc Potassium and Zinc Sodium Oyfnide*. 907 

SbftW, B. CbtrceBitrnct; Production of — ,%nd Appgmtu* 

therefor (i^) 109it 

Sweetmeste; Manufiuture of* — (P) 1142 

jttiaw,E.R. Evaporating Pnn (P).. 485 
Shaw, J. W. W. Bleaching TextUes and Fibre* (P) 1 
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■htllMarne, K. T. «wCorte,J. H 

Shelton. H. 8. Bomx; Uvleenler Conditioii of , 

Solution 

Shenk. F. D» Ses Dunlap. F. L. 

Shepherd. B. 8. Alloyi of Lead. Tin. and Blimuth 

Bodium Anial#»m; Electrolytic Preparation or .. 

and Bartlett,^. M. PhotoKraphlo Printini? (P) 


775.778 


in 


784 

1095 


801 

871 

700 


Shepherd. J. A. See Peters, M. G 36, 30, 641 

Shemian, H. C. Cowg* Milk ; flomporition of — 376 

and Abraham. H. Soap Solutions; Viscosity of , a 

Factor in Qil Analysis 115^ 

am^Kalk. M. J. Patty Oils; Influe. ice <»f Atmospheric 
Oxidalioii on Composition and Analytical Constants 
of— 1004 


Sherman, J. Iff. detyl Gualacyl, and Preparation thereof 

1013 

Sherman, L. O. See Burwell . . 1081 

Sherman. P. L. Gutta-Percha and Rubber of tho Philippine 

Islands 706 

Sherriff, B. R. See Duncan 899 

Sherwin-Williams Co., The. Paint-Oil ; Production of * — « 

(P) 762 

Sherwood. G. R. Cornstalks ; Manufacture of Products from 

(P) 373 

Shiner, H. M..and Blessinir. F. SineltinK Furnace (P) 634 

Shone, W. Solder and Fluxes for Aluminium (P) 498 

Shoop, 8. W. Furnace ; Liinekfti ( P) 138 

Shores, J. H. See Conroy 907 

ShukoCr. A. A. Oleic Series of Acids ; Conversion of , into 

liacton«s (P) 1006 

Shuttlewood. R.,and Fanwhawe, F. W. Dyt'in>r Yarns in the 

Hank (P) 362 

Sioeo Med. Chem. Institnt, F. G. Sauer. See nniler Sauer, F. G. 

’Biebel, i% % Beer ; Retention of Head on 108 

StedlOFi v7See Nisseuson 967, 1246 

Siegel, B., and Schuetze, G. Dyeing Apparatus (P) 211 

Siegfeld, M. Lactic Acid ; Action of , on Co|.por Dairy 

Vessels 435 

Siemens. F. Furnaces; Regenerative Gas —« (P) 3.57 

Furnaces; Regenerative Gas Reheating (P) 1197 

Siemens and C.*., Soc?, GchrUder. Gase^; Injurious; Pro- 
duced by BltJctriiml Discharges ; Absorption of — (P) 660 
Siemens and Halske Aktiengos. Electrodes for Are Lamps 

^ (P) 18 

Gold: Extraction of (P) 634 

Gutta-Percha; Artillcial (P) 956 

Lamp, Arc , for Producing Short Rays ( P) 790 

Lamps; Filaments for Iiicandcsienee — (P) 619 

’ Lamps ; Incandescence , and Now Product tliorewitli 

(P) 206, 206 

Liquids; Electrical Separation of (P) 1355 

Metallic Combinations; Reduction of in the Electric 

Furnace (P) 1299 


Siemens Bros, and Dieselhorst, W. Conductors ; Flexible 

Electric (P) 426 

Siflerlen, B. Nitroso Blue; Employment of , on Silk 

Fabrics 737 

Silbenberger, R. Sulphuric Acid ; Determination of 1149 

Silber, P. See Ciamician, G 60, 764 

Silberberg, M. See Mai, J 4.T 

Stlberrad, O. Alcohol; Duty-free , for Indu!«trial Pur- 

l>ose8 ; Discussion on 2S4 

Condensation Products from Mcllitic or Pyromellitic 

Acids. Ac. (P) 414 

Silk, M. B. Tissues; Apparatus for Pecatising (P) 624 

Sila, E. Molasses; Baker-Bethany Process for Extracting 

Sugar from 309 

Naudet's Sugar Dilfusion Process ; 1261 


Slmmance, J. F., and Abady, J. Photometric Apparatus (P), 1308 
Simmersb^h. O.. and Nath, A. Furnaces, Bla.st ; Explosions 


due to Uan^ng of the Charge in 1089 

Slmmonds, C, Silicates ; Constitution of Certain 1261 

Bihimons, C. P. Filter; Construction of (P) 41 

M. L. J. Hydroxylamiue ; Volumetric Determination 

Sim^ P. Glass ; Manufacture of , in Sheets (P) 365 

airntmeton Flares. Sooidtd. Filtering Apparatus (P) 136 

Simona, jf. Fuel Briquettes (P) 138 

Simonson. Spirit; Mimanaoture of fh>m Sawdust 814 


Simpson, W. S. ToUuride Ores ; Cost of Treatment of , at 

Kalgooriie H95 

Simpson, W« M. Fuel t Bunsen Burners for Use with Liquid 

V- 0*) 485 

Simpson, W. S. Steel : Hardetlt^gilthd Toughening. &o. — . 868 
Singer, L., and Pauli, B. Extract$>h df ParatHn and Mineral 

oil. (P) «8 

Sirks, A. U. UehUii of , hy the Kleotric 

Current 100,561 

Sial^, P. Silk : Formation of Stains on 622 

Bilk Goods ; Causes of i8tains on 299 
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BjoUema. B. l^aeedtBl : Bxamination of * * • • •• 909 

Skev^es, E. Tin and Tungsten ; Magnetic SeparjiRion of r-^,» 1132 

Skinner, H. See Tolhurst 890 

Skinner, R. P. Olives and Olive Oil in France 705 

Skiuup, Z. H ., and Egerer, Cinchonicine ; New Isomeri- 
sation of 1262 

Slabpsxewicz, JP. Alcohol and Aldehyde ; Oxidation of — . . 316 

Slade, H. B. Sorghum ; Hydrocyanic Acid in 228 

Blatter. Tintometrio Estimation of Chrome; Discussion on 


Slavicek, V. AU^hol and other Liquids; Distillation and 

Recti Acation of (P) 900 

Beer-Mash and other Liquids ; Fractional Distillation of 

(P) : 877 

Slimmer. M. Eroulsin and other Porments ; Action of — — .on 

Aoids and Salts 39 

Sloper, T. See Gray 1260 

Siosson, E. K. Petroleum from Wyoming ; Analyses of . . 1288 

Slyke, L. L. van, and Hart, E. B. Cheese, American 

Cheddar; ChemiNtry of 567 

and Hart. £. B. Cheestt : Conditions affecting Chemical 

Changes in Ripening of 1253 

and others. Cheese ; Curing of , at Different Tem- 
peratures (I*) 125.3 

and others, ('heese; Rennet Eiizvme as a Factor in 

Ripening of 1253 

Bmnlley, W. H. Photographic Films (P) 511 

Smart, R. H. See Ijang 504 

Smeihurst Furnace and Oie Treatment Syndicate, Ltd. 
Carbon Dioxide ; Treatment of Substances by Nascent 

(P) 94 

Smethurst, W. Carbon Dioxide; Tretiting Substances with 

Nascent (P) 627 

Smith, A., and Holmes, W. B. Sulphur Liquid; Influence of 

Amorphous Sulphur on Solidifying Point of 322 

Smith, A. T. See Baker, H 803 

See Cantner Kellner Alkali Co. 696, 696 

Smith, A. W. Bromine; Kxtrnction of (P) 627 

Smith, B. H. Formaldehyde; Comparison of Methods for 

Determining 1260 

Milk, Formaldehyde in ; Determination of 1260 

Smith, C. L. W. See (hirtis 1308 

Smith, E. F. Mercury Cathode ; Use of in Electro- 
chemical Analysis 1150 

M( taJs ; Kleetrolyl ie Scj)aration of certain 1150 

Smith, E. P., and others. Cork and Corkwood; Substitute 

for (P) 609 

Sniitli, G. A. See Slyke, L. L. van 1263, 1253 

Smith, G. G. Gas-drying Apparatus (P) 735 

Smith, H., and Brown, P. C. Metals, Pi'ocious ; Apparatus for 

Extraction of (P) 32 

and Brown, P. C. Ores; Treatment of (P) 1133 

Smith. H. G. See Baker, R. T 61 

Smith, H. W., aud Albright, G. S. Coal-Gas; Purification of 

(P) 546 

Smith, J. A., a»id others. Burners; Bunsen (P) 289 

Smith, J. F. Paint; Comi>ouud for (P) 1006 

Selenium in Coke 201 

Smith, M. M. See Newberry, S. B 94 

Smith, R. H. India-Rubber ; Apparatus for Vulcanising — 

(P) 809 

Smith, S. A. Lubricant and Maiuiracture of same (P) 1006 

Mixing Apparatus (P) 410 

Smith, S. P. Furnace ; Construction of (P) 369 

Smith, Watson. Coflignier’s Prussian Blue Ruction ; Moditi- 

catiou of 472 

Match ; A New , not containing Phosphorus 60li 

Smith. W. A. Oil, Linseed ; Substitute for (P) 662 

Smith. W'. B. Separating Apparatus (P) 541 

Smith, W. F., and Wade. F. B. Myrtle Wax; Analytical 

Cktnsiants aud Composittou of 01? 

Smith, W.R., and Larkm, J. D. Leather; Enamelling 

(P) im 

Smits, A., and Wolff, L. K. Carbon Monoxide ; Velocity of 

Decomposition of .... 1242 

Smits, F. Fermenting Tuns; Experiments with 50f 

Smythe, J. A. See Garrett, F 0 791 

Snedekor, C. T. Ores; Disintegrating — (P) 113J 

Sneli, J. F. See Benedict 1103, 1S6C 

Stielus, G. J. Blast-Furnace Gas ; Purifying and Enriching 




Blast-Furnace Gases ; Purlftring and Enriching (P) . 86 

Iron and Steel ; Apparatus for Manufacture of (P) . . d& 

Iron and 4teel ; Apparatus for Production of ( P) . . . . 808 

Soar, J. W. See Newton 891 

6obotka» G. Malt Extracts rich in Diastase ; Manufacture of 

(P) - 

Soci6t6 Agrioole d*Bxploitatiou des >Etab. Jaluzot et Oie. 

See under Jalusot. 

6oci4t4 ** Aime BaboiD.*" See under ** Aime Balioin." 

BodOt^ PAir Liquids. Gases i Liqtiefisotion of (P) c 1381 
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: *6oei6U AUeiidorff niul Kopp. Sie under AIIendoriT. 

^ l^oeMi^ Anop. d* Applications d«s Qm Liqu6fl<^ Cnrtridjre for 

CompreMedGMrs or Liquids (P) 1237 l 

' Sosi^td Anon. I’Anto Mdtalturgie. Ores, Mattes, Ac. ; Treat- < 

mentof (P),.,.* 704 

' Socidtd Anon. Bad. Anilin und Soda Fab. See under Badisclie. | 
Sooidtd Anon, J. Cockerill and H. Savage. See PaderCockerill. 

- SoeiiiM Anon. deCourcellea pour la Fab. desG lores. Glass; | 

Gastiugof (P) >208 

. Soci^t^ Anon, des CarreaUxet Produits C^ramiques de Chimaj'. 

Tiles Laminated with Different Colours, Ac. (P) 04 

SociC'td Anon, des Combustibles Industriols. Briquettes of 

Coal (P) 1040 

Sooi^td Anon, des AlaL Col. et Prods. Chira. de St. Denis. Dye* 

stuff; Substantive Black Sulphide (P) HOI 

Dyestuffs; New Black Substantive —— (P) 1241 

8oci0t6 Anon, des Plaques ft Papiers Photos. Trioxymelhy- 

I Ieno;Useof , in Photography (P) 0-19 

Socidtd Anon, des Poudres et Dynamites. Explosives ; Manu* 

; lacturoof (P) 1307 

SodOtd Anon, des Produits Photographiques. Photographic , 
Films ; Manufacture of — (P) 1(U 

■ SociOtO Anon, des Prod. F. Ba^ er and Co. See urder Bayer, F., 
and Co. 

Anon, des Pmd. Chlm. Speciaux, Disinfoctant Com- 
pound (P) 70vS 

' Boci^tO Anon, des Savonneries do )a MOditeri’atieo. Oils and 

Fats ; Neutralisation of — (P) 018 

Soci^td Anon, d’ Etudes l^loctro-chiiniques. Cttrl)0!i Chlo- 
rides; Decomposition of (P) lUO 

: Soci(!'td Anon. Kab. do Plaques Seehes (C. Sclileussncr). See 
' under Sclileussncr. 

.Sociiitu Anon. Force. Yeast ; Preparation of — - (P) 157 

Sockdd Anou. Internat. du Caz d’Kau (Brevets Strache). See 
under Strache. 

■Socadtd Anon. Irfi M<''talluruie Nouvelle. Sulphuric Acid ; 

Manufacture of , by Contact Process (P) 8fld 

(SSwGIn 006,1002 

: Societc^ Anon. Ia NOomiJtallurgir. Alloy ; Manganese Silicon 

(P) 1136 : 

Alloy; Production of (P) 805 

. Socidtd Anon. “ Ix" Carbon«>.'* Electric Cells or Baticrics (P) 34 

Glass und Porcelain ; Vessels of , with Celluloid Cover- 
ings (P) 208 

' Electrolytic Deposits ; Obtain noiit of — (pi IIIK) 

Metallic Oxiiics ; Superflcinl Reduction of Agglomerations 

of (P) 1335 

?8ocu'te Anon. LTndustrie Verricre et scs Derives. Soluble 

Gbws; Eleotricn.1 Manufmtturo of — (P) 62S 

Sulphides, Melttllic; Electrical Production of (P;..,. 564 

;■ Societd Anon. L’Oyonnnxiennc. Celluloid; Substitute for 

Camphor in (P) 1206 

Shell, Horn, Bono, Ivory ; Substitute for U*) 104 

Socidtd Anon, pour le Travail Electrique des Metoux, Elec- 
trodes ; Negative , for Electric Accumulators (P) . 748 

; Socifitd I’Autometiillurgic. Diaphragm* for Electrolvsis, Ac. 

(P) : 688 

; Boci^'tc Baer, A., and Co. See under Baer. 

Socldtd Bamoncol, Billaud ct Cio. See under Banioiicel. 

. -Societb Bauer et Cie. See under Bauer. 

-Soci4t6 Bitt, F., et Cie. See under Bitt, F., et Cie. 

; Societe Bremer Linoleumwerke Delmcnhorst. See under 
Delmenhorst. 

J Soc*i6tc Cavallier and Co. See under Cavallier and Co. 

-SocUUd Ch^m. Fab. Griesliciin-Elcktrou. See under Cliom. 
rabrik Grieshcim-EIektroii. 

; Socieie Chem. Werke vorm. H. Byk. See under Byk. 
t .Society Chim. des Usinesdu Rh6ne. anclen. Gilluird, M<mnel 
Cartier. . See under Qilliani. 

IJocidLi Olmit, Naef, and Co. See under Clmit, Naof, and Co. 

; Socidtc Clermont et Quignard. See under Clermont. 

Soci6W Cot'mniero H. Goliot. See under Geliot. 

; Social 6 Daum et Cie. See under Daum. 

1 t^i6t6 Daverio Henrici and Co. See under Daverio. 

‘ -Socifite d’BlPCtroa^tallurgie do Dives, Metals, Compound ; 

Production of — - ( P) I 502 

-Socidt6 de Prod. Chim. je Teutelewa. Sulphuric Anhydride ; 

Apparatus for Manufacture of (Pj , , 212 

; «oci6t6 Delmis et Cie. wm/er Delmns. 
j Society IFEsoaut et Meuse. See under D'Escaut. 

; d-JowM d’Elch. Ibteot Cio. Bl..t Pari»ce G«w, , 

Purifying and Enriching (P) 002 

; o BonniOrea, Carburettlng Alcohol (I*) .... . tfiO 

E0C16 W (Jm Aciers Homogftnes. Steel; Manulhcture of — 

SoebStA MataUiques. Calcium cirblde, De- 

natnrated ; Manufacture of — - (P) 315 

. ^ocWWd^Pr^ulUAro^ Bice Starch; Manufacture of 

Starch? Manufacture cf"—— 
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Socidtd des Prod. Gliim. de Marseille-PEsUuiue. Alkalis ; 

(fistic; Manufacture of . hy BlAq^lj^is (P)..,* I24:t 

Soda : Bfanufaoture of — , Eleotrolytim^ (P) 124^( 

Soci6t6 des Baffineries do Sucre do St liOuln. Fot^lng Cakes 

and Fodders; Preserving (P) WI7 

Soci6tA d'Hennexel ct Caidon. See under D^Henneael. 

Soci6t6 dHmpressions de Malaunay. Textilea ; Waterprooling 

of (P) m 

Soci<it6 dite AllgemeinB Thormit-^sresellschaft. Metal Cast^ 

ings; Obtaining UoiuogencouB (P) 862 

Soci(5t6 Oynaoiit Actienges. vorm. A. Nobel. See under Nobel. 

Hoci^t6 I'Eclairage Elect, sans Moteur. Batteries ; Two-tlhid 

Electric (P) 216 

Soci6td Electro-Motallurgique Franvaise. Fiirnsces : Electric 

(P) 426 

8b»ol; Deoxidation and Decarburisation of Liquid — - (P) 14^ 

Steel; Electro- Metallurgioal MAnufacture of (P).... 955 

Socl6td Flftktrizitoets A. G. vorm. Schuckert et Cie. See unde r 
Schuckert ot Cio. 

Soci^W Elektrochem. Werke. See under Elektrochem. Werke. 

Socidte Fie vet Fr^res et Boono. See under FI6vet. 

Soci6t6 Francaise do Constructions Mdcanlques. Gas Pro- 
ducers (P) 1076 

SocldtA Francaiso de Ramie. Fibrous Materials ; Treatment 

of (P) 2.V 

SociiiW Francaise des Cables Electriques. Insulating Sub- 
stance of High Melting Point (P) ll.’H 

8oci<5t6 Prsneuiso pour la Conservation di‘S Beiirres. Butter ; 

Relbiitig and Preserving ( P) 645 

Socii'dO Fresnsyc, J. de lu, ei Cie. See under Frosnaye. 

SociOte Galy ot Rain, See under Oaly. 

Soci^ib'* Gamier, C., et Cie. and A. Boyeux. See under Gamier. 
8o'.;ieUj Gebrilder<»lass. See under Qlass. 

Soci^U; Geoffroy et Delore. See under Qeoitr ay. ^ t * 

Sociiitd GouthiOrt', Laurent et Cie. VsVo Gouibi{!K\ 

Sooi6t6 Hanappier and Maillard. See under Hanappler. 

8od6tt^ Heine et Cie. See under Heine et Cie. 

Society Industriale Electrochimicadi Pont St. Martin. Barium 

Hydroxide; Manufacture of (P) 55 i 

Societii Italiana di Applicazioni Eletlriohe. Metals; Appa- 

ratu.s for Obtaining . liy Electrolysis (P) lou 

Metals; Production of , by Electrolysis (P) Kio 

SocW Japanese Tissue Mills. Creped Tissue Papers (P) ... . 51)5 
8oci6le Jay, 8., et Cie. See under Jay, 

Society Kaufmann. L., A Co. See undor Kaufmann. 

8o<‘ietd Kopp and Josc'ph. See under Kopp. 

Societo Kunforb ‘rg, C. A., A Co. *S><? under Kupfer Iwiir. 

Soci^t^ La Pierre de Yerre Garchey. See under Garclioy. 

SocidO Laugbein, G., ct Cie. Sec under Langlieiii. 

Hoci(5tc Li'gnind et Desalles. See under Legrand. 

Soeiolo Lyonnabe de Teinture. Impression, Appi'6t etGaufi’age. 
Textiles ; Printing Sliuded or Blended Designs on — 

(P) 1044,1081 

^ociiUe Mestral, O.and P. de. Hjh under Mestrsl. 

SoeiOtfj Marclu^vlllc-Uiiguiii et Cie. See under Marchdvllle- 
Dagiiin. 

Socuete Masdnnonbau Aotiengos. vorm. Brcitfeld, Danek und 
Co. See under Breitfeid, Daiiok und Co. 

8oci6te Metalline Flatten Ges. m. b. H. Pliotographic Snr- 

faces; Metallic — • (P) 44 

Society Michaud ct Mucyls. See under Michaud. 

Soci6te Noiivelle do la Ralllnerio d'Aubervilliers. See itnder 
J)’Auben'illier.s. 

S:)ciet6 Pyrisolitb. See under Pyrisolith. 

S<«;i6l6 II. Pfuffenberger and Co, See under Pf.’ifl'enberg.*r, 

Societe pour PExploitatiou des Procedei de Production de Gaz 
ludustriels. Gases. Mixed, of various Calori 11c Power; 
Maniifueturcof - (P) 1122 

Soci<3tc pour PExploitatiou des Froetki^'S G, Claude. See 
under Claude, Q. 

Soci6t6 Prevet, C., et Cie, See under Prevef, 

Socidtd Pulinx, C. and 0. See under Pulinx. 

Soci^td Rnbatel, T., Butlhud, J., et Cie. See umler Robatol; 

Socl6td Rcmana Solfati. Ores, Aluroinoua ; and Alum: 

Treatment of ( Pj 1086 

■ Sooidtd Boutin et Mourrallle. See under Boutin. 

I Socidtd Savon FrOiw et Oie. See under Savim Frf^ro^ et Cie. 

8oei6W Schmoole, W, F, See under Schmoele. 

Soci6l6 Septoformi. Dioxynaphthylmethane ; Soluble Prepa- 
ration of (P) 619 

Societe Simoneton Frdres. ^ee under Simoneton FrOres, 

: Sooi^t-d Stem FrOres ct Cio. S^e under Stern FrCref, 

; Sod6t6 Strosbourgeoise, Ac. Mash ; Burining off nn4 Woidiinff 

the (P)...,. 603 

I Sdci6t^ Thiband, P., ot Cie. See under Thibaud, 

; Sool6tc TrdlhAttans Bloktriska Kniftaktlebolag. Se:^ undrr 
TrnllhititauM. 

Socl^rd Urbflin, Lef6vro. and Tis'.ier, and Delos, J, See under 
t fjhin, L?f6vre, *v’. 
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Veh'ieux ptTe et flU. 

SooiOtO VoUk, Weiss, and Co. 

Society of Ch<?niifal Industry in Basle. Bye; Azo , and 

Mariufnctiire of same (P) 5t8 

Dyestuff; Black Sulphide (P) OMi 

Dyestuff; Blue Sulphur (P) OlKl 

Dyestuff; Yellow Acridine (P) 792 

Dyestuffs, Acridine ; Manufacture of 90 

Dyestuffs j Azo —— (V) 094 

Dyestuffs ; Azo .nnd Materials thetofor (P) 210 

Dyeatdffs; Mono*azo- ; Manufacture of New (P).... 1081 

indophenols ; Conversion of , iirt<» Sulphide Dyestuffs 

Indo^^enols ; Manufacture p*f Sulphur Derivatives of 

Nitroao-oxy ComnoundH or Quiriorie Chloriinidos and 
Aromatic Amines; Manufacture of Compounds from 

(H) 

Quinonephoiiolimincs ; Manufacture of — (P) 

Society XhignesKo and Macliercz, A. See unthr Xhignesse. 

Society Zuckcr and Levett and liOeb Co. See nndm* Zucker. 
Sodeau, W. H. Flue Gases; Detection of Coro busliblo Gases 

in 

Gas Analysis ; Apparatus for Accurate 

Sodon, II . von, and Treff , W. Nerol ; CharacWistics of . . 

and Zoitschel, O. Nerol ; Occurrence of , in Essential 

Oils 

Soell, O. A. See Flscheri R. 162 

Soerenaen, 0. Alnminlura ; Hardening of (P) 1363 

Hoerensep, 8. P. L, Sodium Oxalate ; Uhe of , in Volu- 

zoel^o Analysis 1015 

Solberfft Potash Manuring Salts ; Norwegian 152 

Sollied.P. 5 m Lintnei^ C. J. 826 

Solonina, B. 5 m Decker... fV 1123 

Soltsien. P. SesamA Oil; Reaction of , with Stannous 

Chloride 1017 

Solvay, E. Sodium Carbonote ; Production of 830 

Solvay Process Co, Blectrolytio Process (P) I0f)2, l‘i98, 1208 

Somerville, C. W. Photographic Prints; Converting Silver 

Image of Bromide , into Platinum 164 

Somerville, J. M. See Carpenter 900 

Somlo. C. J, Malt ; Treatment of , for Alcoholic Fermen- 

taiion (P) 1061 

Sommer, F. Ceresin in ParaHln ; Detection of 574 

Sorcl, B. “ La Grande Industrie Chimique Mindralo ” 1262 

Sorensen, C. Aluminium ; Sidderlng of (P) 914 

Soriano, J. A. Artiflcml Asphalt (P) 1196 

j Soiiter, G.. and ,1.8. Distillers’ and Brewers’ Byn-Products ; 

Utilisation of (P) 81.5 

South, W. C. Colour Photography (P) 380 

Southby. A. G. Beer ; Brewing of , and Apparatus therefor 

(P) IfiO 

Soxerao, R. Bacterium ; An Oxidising , and its Action on 

A Icohol and Glycerin 020 

Snaokman, H. 8. Cement; Manufacture of .from Marl 

^ aiidClny 997 

dpaull, B. A. See Richardson, E. J ^ 136 

Spence* H. Aluminium Sulphate; Manufacture of Basic 

Titanic Compound ; A New (P) 628 

Tltanous Chloride ; Mauutacture of (P) 495 

Titaiious Chloride ; Production of a New (P) 628 

and Spence and Sons. Alumina Compounds; Manu- 
facture of— (P) 1194 

Soence. P.. and Sons. Sodium Bichromate ; Manufacture of 

(B) 627 

and Sons. Tanning with Titanium (P) 503 

Spengler, 0. Disinreotonts ; Manufacture of (P) 1145 

Spenle* J. Tentering and Mercerising Apparatus ( P) . 793 

Sperry, B. A. Tanning Baths ; Compound for Use in .... 1002 

Spieg^i' L. "Der Stickstoff und seine wichtigsteii Verbhid- 

ungeii 1178 

Yohimbine ; Hydrolysis of — , by Alkali 228 

and Maass, T. A. Molybdenum Compounds ; Sensitive 

Test for 319 

Spiers, 0. W. See Morgan Crucible Co. 1340 

Spiller, F., and others. Liquids ; Storage Vessels for Combus- 

' tible — <P) 31^ 
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Tonzig, F. Soaps; Disinfectant 

Toplin.P. fS;?? Boater, 0. P 378 

Tcrchon. P. See Martinet 81tl 

Tossizsa, C. J. 


Thompson. F.M, 801 *^"****^'P) 

Thompaon.jQ. W. Oil, Linseed ; Composition of tho^Break " ToUon,J,8. iw Letts ^ 

: 
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TAOB 


TouHAintiB. Encaustic and Antiseptic (P) 226 

l^ine, W. Oil ; Preventing from becoming Turbid when 

Heated (P) 956 

Siccatives ; Manufacture of (P) 762 

Trainer. B. Briquettes ; Agglomerant for (P) 367 

Trantom, W, Saline Solutions; Purification of {P) m 

IVapbagem F. W.; and Burke. B. Salicylic Acid; Occurrence 

of . in Fruits 506 

Traquair. J. See Cross, C. F 1008 

Traube. A. See Micthe, A 672 

Trawitz. P. See Seyeweta, A 233, 120, 404, 000 

'J'readwell, F. P. ‘'Analytical Chemistry ” r>78 

and Koch, A. A. Coal in Pyrites; Determination of . 38,3 

Treanor, J. O. Gold and Silver; Extraction of .from 

Slimes (P) 870 

Troat, F. H. Furnaces ; Eegenerative | — (P) S58 

TrelT, W. See Soden 1100 

Tregidgo, A. A. Furnace for Quicksilver (P) 1002 

Tregoning, T. H. See Bodruih Foundry Co 32 

Tresenreuter, G, Gas and Air; Apparatus for Mixing (P) 57 

Tresldder, T. J. Steel ; Manufacture of (P) 1353 

Trewby, G. C. Gos Retorts (P) 486 

Trillat, A. Ammonia and Amines ; Oxidation of . by Cata- 
lytic Action 109 

Lead and Manganese ; Detection of — 701 

Manganese as a Memllic Ferment ; Stimulating or Pani- 

iysing Influences on — • 1371 

Wines ; Acetaldehyde in the Ageing and Sicknessen of 222 

Trillat and Forestier. Sheep’s Milk ; Composition of .... 507 

Trivick, 8. Metals ; Extraction of , from Ores (P) 499 

Sulphates, Dry Alkaline ; Manufacture of (P) 742 

Trocger, J., and Hille, W. Indicator; Very Sensitive 

from wi-Toliiidine 1208 


Trullhaettans Elektriska Kmftaktiebolag. Electric Furnaces ; 

Treating Materials in (P) 1054 

Zinc and other Volatile Metals; Extraction of — (P).... 748 

Troinp de Haas. See Bomburgh, Van 752 

Trossiii, 0. See Femerling 091 

Trotinan, S, R. Tanning Values of M yrobulans ; I)iscus:»jon 

OU-rr- 1338 

Trump, E. N. Liquor; Evaporation of (P) 1285 

Vacuum Pan (P) 128.5 

Tschappe, W. Linseed Liqueur ; Production of (P) 921 

Tscherniac, J. Hofmann’s Reaction ; New Reagent foi . . 233 

Tschircb, A. Gutta-Percha; Albano from 1230 

and Saal, 0. Carana Elenii from Prolium Camnal 571 

and Studer, B. Colophony ; American 1250 

Tucholka, W. Cement, Portland ; Burning of - — (P) . . . . . . . 307 

Tw'schel, G. Varnishes ; Composition of Various ( P) . . . . 102 

Tufts, 0. G. See Gill .501, 513, 760 

Tully, 0. B. Gas ; Apparatus for Manufacture of ( P) . . . . 1079 

and Lewos, V. B. Gas ; Production of . and Apparatus 

therefor (P) 87 

Turk, D. Furnaces ; Regulating the Supply of Gas and Air to 

(P) 290 

Turnbull. Tintomotrio Estimation of Chrome; Discussion on 

610 


Turner, C. W. Gas; Apparatus for Manufacture of (P) . 1039 

Turner, J. See Read Holliday and Hons . . 945, 940, 992, 992, 1081, 

1125,112.5 

Turner, B, 0. Limiids ; Apparatus for Purifying, Sterilising. 

Ac. ( P) 1077 

Turner, S., and Akeroyd, F, W. Soapsuds ; Treating Hot 

Refuse-— (P) 129tt 

Turney, B.T. Photometers : Improved (P) 019 

Turquet, J. Amylomyces Rouxii; Growth and Reproduction 

of 222 

Tusini, F. Fluorine in Wine ; Detection of 46 

Tweeden, M. E. See Fischer, B 162 

Twiog, W. 0. See Norris 1.311 

Tyrer, T. Alcohol; Duty>free , for Industrial Purposes... 257 

Chemical Imports and Exports ; Discussion on 402 

Proceedings of Annual General Meeting 850 

Tyszkiewics, B., and Valavski. J. de. Sugar Factories ; Utilis- 
ing Sweet Waters of Diffusion Batteries in 1142 


u 

Verdlugen. Lieuau and Co., Chem. Fab. Pineiie Hydro- 

, obioride ; Froduction of Pure — (P) HOI 

Dhlip^f W. H. Starch ; Apparatus for Manufacture of — — 


Dke, T. Chlorine ; McDonald Electrolytic Cell as a Producer 

of ' "■ 802 

TTllmanm F. Diiaetbyl Suipbate ; Use of , as an Alkylating 

Afcent 412 

and wenner. F. p-Tolaene Sulphonio Bsten ; Use of — , 
as Alkylating Agenu 412 


‘ PAOK 

Ulxer, P, See Pastrovitch, F 2 1 s 

IJmney, J. C. Alcohol ; Duty-ii-eo — , for Industrial Purposes, 

Discussion on ' 282 

Lavender Oil ; English , and the B.P., 1898 1<305 

Unckenholt. Small Bessemer Convertor Process, end its Cost, 1 3 1.5 

Unger, B, See Jaeger, R. lit 

Union Carbide Co., The. Calcium Carbide ; Preparation of 

(P) 8.U 

Calcium Carbide Reft^se; Utilising (P) 7<>4 

Union Lead and Oil Co. I/ead ; Powdering Metallic (P) 702 

Litharge; Ma:4ufaoture of (F) UON 

White Load; Manufacture of (F) 192 

White Jjead; Process ami Apparatus for Manufacture of 

(F) 040 

Union Ore Extraction and Reduction Co. Metals ; Apparatus 

for Precipitating (P) 8til 

Metals; Precipitation of Di.isolved (F).’ 747 

United Alkali Co. Elootrob^ls ; Socondury Electrodes fur 

(F: lost 

>SVe R-st <190 

See Carey. A •5.5;{ 

tSee Conroy 18i7 

United Barium Co. Barium Hydmte; Preparation of (P) 3tJ4 

Caustic Soda and Barium Sulphate; Manufacture of 

(F) 1080 

United Coke and Gas Co. Qas; Enriching oi —— (P) 7.'>5 

United Gas Improvement Co. Oases; Apparatus for 

Analysing' - (F) 1307 

United States Dairy. &o., Co. Separator ; Centrifugal — - (P) 618 

United States Distillation Co. Distilling Apparatus (P) 78S 

Liquids ; Distilling of , nnil Apparatus therefor ( F) . . . 287 

United States Fibre Stopper Co. Fulp Stock ; Apparatus for 

Treating (F) : 961 

PulpStcK'k; Treatment of (F) 1011 

United States Smelling Co. Fume, Zinc, ami Lead ; Refining 

of (P) 97 

Universal Chromephoto Engraving Co., Fliotographlc Printing 

Surfaces (Pi 44 

Printing Surfaces (P) 

Unsworth, T., and Miller, J. P. Disinfectants ami Deodorants 

(P) 377 

Untiedt, H. Evaporating Apparatus (P) 644 

Upton, K. Battery; Secondary — (F) 148 

Urbain, G., and Lacombe, H. Bismuth Compounds; Series 

of— 1212 

and Lacombe, H. Rare Eartli .Metals ; Perfect Separation 

In the Series of 130.’> 

Urbain, LeftWre and Tissier, Sociiitt*, and J. Doiss. Oil ; .Ippa- 

ratus for Extraction of ( F) 917 

Uren, S. Furnace; Reverberatory Heating (P) 118S 

Utz. Milk; Formation of Sulplmrottod Hydrogen on Boiling 

1010 

Poppy-seed Oil ; Examination of 1350 


V 


Vacuum Dyeing Machine Co. Dyeing Apparatus (P) 92,551. 

561. 694 

Dyeing Machine (P) 410 

Vaillant, P. Methyl Orange; Colour of Aqueous Solutions 

of , and Changes Protluced by Acids 1343 

Valavski, J. de. A'ce Tyszkiewicz 1142 

Valenta, E. Dyestuffs, Yellow ; Absorbing and Sensitising 

Power of some 1101 

Photographic Silver Imago; Chemical Reactions in the 

Blackening of — 881 

Pyrogallol Developers with Caustic Alkalis 104, 318 

Thiocarbamide ; Acid Toning Baths containing — 44 


Valour, A. Sec Moureu, C 961, 1806, 1365 

VallOe, C. Almonds ; Saccharose in 149 

Oleaginous Seeds ; Saccharose in , and its Rdle 427 

Yandam, L. Barrels, Casks, &c. ; Apparatus for Disinfecting 

(P) 313 

Vandercook, W. A. See Livingstone, E. L 289 

Vandevelde. A. J. J. Copper ; Secondary Reaction in Precipi- 
tation of , from Copner Sulphate 620 

Yeast, Beer- ; Influence of High Concentration of Salts on 

Activity of - 374 

and Wasteels, C. £. Metal Substitution ; Experimento 

on 868 

Vanino, L. Gun-cotton ; Ignition of , with Water ^ 

Formaldehyde and Silver Nitrate ; Ration between — — 1261 
Van Laer, N. Beers ; Chliling and Filtering of Top-Fermen- 
tation 488 


Van Slyke, L. L., and Hart, B. B. Cheese ; Relation of Otfbon 
Dioxide to Proteolysis in Ripening of Cheddar — — ... 

Vanston, W. J. K. Petroleum Industry in Canada 

V^y, S. A. Sugar Determination ; Aid to the Fehllng me«a 
for — 


m 

m 

9S» 


Vkaony, L* <SeeIitv4nffll 646 

Vasseur, H. Marble and Onyx, Imitation ; Vanufaotttro ol 

^ — (P) 1080 
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VitMux. A. MolaMdi^ Diftillfttfon of — • . 39 

oaooluirihe Solutions j TrMtment of — — (P) 564 

YMBoax^. K. FertilisojMfrom Pittillerjr VinaMes or Waste 

Waten of Sugar Works (F) 1090 

Viwibel, W. a* and ^*£!thyJnaphthylaiBlnes ; Dotermiiintioii 

of—— gj^g 

Hydfoiyl" loras ” ; lodo^Taiiniu E<^tlon for Deiection 

of — — ^ 1309 

PotaMium and l^Iutn Hydroxide 8oVationV;‘i)ii)endenw 

of Reacting Power of , on WaU»r Content 660 

Yaughan, E. A. Kilns; Continuous (P) 951 

Veer, T. de. “ Frog-Spawn Fungus ” ; Cultivation of .... 1141 

Veillard, J. P, Marble, Artificial; Transforniaiion of Lime- 
stone into (P) 

Veloy# V. H, Ammonium Nitrite ; Conditions of Decomnosu 

tionof— 

Manley, J. J. Nitric Acid; Densities of Concen- 
trated , at Diflcrejit Temperatures 1227 

Velluxnold Paper Co., The. Paper; Toughening and Render- 
ing .Impervious (P) IU5 

Ventre-Pacha, M. Sugar ; Colour Test for Traccw of 231 

Venturi, A. See Magnauini. G 222 

Verdler, A . Oxychloride Cements ; Manufacture and Use 

of (I^) *>.•52 

Vereln Chetn. Fab. in Mannheim. Calcining and .Sulnhatiiig 

Apparatus (P) ‘ f 

Furn^o ; Calcining or l)€coroi>0!iiug (p) .V.V. . .V.*. .*. «90 

Sulphuric Anhydride; Contact Apparatus forMauufactui-e 
of (p) 

>ergO,A. Explosive; A New (P) 1908 

VCrley , A. Cit^lidonc-acetie Acid ; Compounds derived from 

•— “-(P) 819 

Protocatf'^uic Aldehyde and Vaniilin ; Preparation of 

Starch, Meal, Ac. ; Puri fication of — ■ (P) *. . *. * ’ . *. 1097 

Vernay, 0. See Gascon 044 

VorrieuxpOreet fils, SocidtO. Alcoh 'I ; Denaturing of (P) 1253 

Verschave, E. See Pr^tot. V. E 217 

Vervart, P. Welding Compounds ; Manufacture of (P) . 369 

VerwoiJ, A. Phosphoric Acid ; Detc^nuination of —— 032 

Vgaes, M. Oil of Turpentine; Examination of 1100 

Viard, O. Zinc and Cadmium Sulphides; Preparation of 

OrystalUsod 053 

Viariu6, Q. Gas Genm*ators (P) 48(; 

Vian, E. See Oommolin, E 1002 

Vidal, E, Diphenylaminos ; Formation of — 88 

Nitroso- and Nitro compounds ; Reduction of Aromatic 

formation of I'errous Oxide ( H) 194-1 

Dyestnfis. Sulphur ; Vidal’s Process for Production of — 292 

Vicillo. Guns; Phenomena of Erosion in 820 

Vignon, L Cellulose ; Nitrated 672 

Colluloso ; Soluble 046 

Glass ; Itifiuonce of Cr^pner on Silveritig of — V 79.5 

Nitrocellulascs ; Constdution of 608 

Vigouroux, E.,aud Hugot. Silicamiilo and Siliciinide; Pre- 
paration of 8g7 

Villiors, A. Ilydracids ; Esterification of the —■ * })*’9 

Sulphuric Acid ; Eaterificatioa of ’ 827 

Wiser, V. See Raoycr, A U24 

yntard, V. and E., and Collet, O. Translucent Enamels ; Ap- 

plication of on Ilard Porcelain ( P) 420 

Vitglnia Fireworks Co., The. I'yrotcclmica ; Preparation of 

(P)..... 760 

Virgoe, W. W. Cyanide Plants ; Consumption of Zinc ou 1132 

Vla,G. N. Bnne ; Purifying (P) 627 

Ylacone Syndic^to, ;the, and Cross, C. F. Viscose ; Refining c 

Furifying — {V) ^ _ 

Vitttli,!). Fersulnhatos; Study of .from the’ Amilytical 

Standpoint lOlG 

Potassium Chlorate ; Presence of Zinc in ——*,*.*. * V. 29C 

Vitek, B. /Sfae Stoklasa 658 

Vjitteaet, H. Petroleum Oils; Purifying and Deodorising 

(P) jtOl 

yiies, L. E. See Thomjiscui, W. G., and Co 

Voelker. W. L. Filameiitst for Incandescing Electric Lamps 

(FI jS 

Voaltx, W. , Fat ; Determination of noo 

Vcgol, Qae, Acetylene; German Village Installations 

679 

Vogt, G. Porcelain ; Influence of Firing Temperature on the 

Qtkalityof 

Foroelain; Idfloencc of Kiln Temperature on Properties 

, 866 

Titanio Add ; Preectico of , jn Clays 134$ 

Vogtherr, M. Butter; Determination of Water in — (P) 660 

Vbgtmann u. Ole., ChenMschc . Diftigerflibrik. Glue ; Manu- 

t^turoo«*-^,lkvm Laajtimr (P) 7W 

andH.Weisit. GlueaudGatatia fbom Leather Waste (P) 219 


1363 


201 » 


1078 


Fairy, E., and Soq. J . do la Freanaye et Cle. Distilling, Soparaf- 

•v leg* and Extracting Apparatus 

Votnay. C.r W. Nitric AcW| ^Fonttatipn of “-sfby Electric 

^ ***a******«»o»an'4 4oanesae««e» aa« b 

NitrioAcld Manufacture of 780 


Volta, WeiSi and Co.,'Soci6t<'*. Photographic Films; Developf v 

iiig Bands of (?) 8IF 

Vongerioitten, E., and Mueller, F. Apocodeino and Piperido- 

“ codide 768 

Von Oemet Copper Co. and Gomel, A. von. Copper ; Extrac* 

tion of , from its Ores (P) 214 

Voorthuis, J. A. See Eomyn, G 82® 

Vorlaender. D. Axobeuzenelrimethylammouium Hydroxide as 

a Dyestiitt 1083 

Vorwerk, B, Fire- extinguishing Powder; Manufacture of 

— ( P ) : : -*11 

Vosburgh, fl. £. Furnaces; Reducing- (P) 557 

Vosmaer, A., and Lebret, A. Ozoiiiscrs (P) 426 

Vulitch, D. de. Binding Material for Coal, Ac. (P) 204 


w 

Waclu^, A., and Locoge, E. Concentrating Apparatus (P),.., 899 

Wachwitz, H. See Dunkclsbuehler, M 303, 303, 42*, 1091 

Walker, W. If. Gold ; Eloctro-Mcdallurg}- of 1365 

Wackernie, L. L. J. A. Sugar Juices; Defocation of —— (P) 430 

Waddell, A. Coal Briquettes (P) 943 

Wade, E. J. “ tSeeoiuiary Batteries : Their Theory, Construc- 
tion, and Use ” 118 

Wade, F. B. See Smith 917 

Wade, L. B. See Aten, G. B 861 

Wacgoiu'r, A., and Mueller, A. Rare Eartli Metals; Use of 

, in Dyeing 94f, 

Cerium ; Volumetric Del(‘rmiautiou of 231 

Waolhritz, Formaldehyde in Formalin ; Quantitative 

Determination of 577 

Waern, A. SV. Soiia-Ash Dust ; Apparatus for Retaining — — 

(1‘) 696 

Wageiier, 0. Factories, Accumulator ; Dangers to Health 

889 

Wtthgel, G. Tea- Fermentation 501; 

Wahl, A. See Bouveault 888 

Wahl, M. Wort and Be<*r; Biological (/’ontrol of , in tlie 

Fermentation Tuns 

Wahl ami llonins. Non-Intoxieating Beverage, ami Making 

Same (P) 223 

Waliltjorg, A. aS'c<? Hrinell, J. A 146 

AVait'/., J.. H. R. Fibrous Asl)estos or Mieu; Use of — (P) .. C99 

Walhaum, H. Essential Oil of Acacia Flowers 1100 

ami Hiithig. O. Oils ; Ksseutial , of Neroli and PetiV 

^-•rain ^76 

Walker, A. Jamieson. Translation of Hollcnmn’s Text Book 

ot Organic Chemistry ” 659 

Walker, F. W. Glazes ; Development of Greens from Cupric 

Oxide in ' ^ ^ ^ 28 

Walker, J. Arsenic; Qualitative Separation of , froiu 

Antimony and Tin Ill 

Walker, J. T. A., anil Steele, J. T. Caustic Soda : Al’anufacture 

of ^ ^od Treatment of Lime Sludge (P) 03 

Walker, J. W., and Paterson, C. S. Caustic Soda; Influence of 

Impurities ou Yield of , by Amalgam Process (P) , 949 

Walker, W. H. See Little, A. D 646^ 1011 

Wallace R. W. Iron. Steel, Nickel, &c. ; Manufacture* of ’ 

III 426 

Wttllacli, O. Terpenes and Essential Oils 708, 1147 

Walland, H. Potassium Permanganato Solution; Standard-' 

iMiiig ■ ' 1149 

Wallis, Stone, Artificial; Apparatus for Production of 

vw .....I,,.,. 299 

Wallwork, AV. A. M. See HuJsc and Co 905 

Walter, C. M. Leaching and Tanning Appamtus ( P) * * 219 

Walter, Liquids; Apparatus for Measuring, Mixing’ *ic. 

Walther^^^ Oils. Essential; Examination and Valuation 

AVangerin, A. Apomorphino; RPHCtioiis of -HL* 

Narceine ; Colour Reactions of . . .J 

m 

Wanklyn, J . A. Gasos ; Solution ot — iu 'iiouids rfo 

Ward,O.J. FMtoryCoat.,Di.cuaaionon~ U? 

Warden. W. F. Filter^; Oil (P) } 

Wordwell. S W. Tama; Byel„g E.,v;io^‘r:',py- 

Warm, J.__C.„ohon. Succirubra, Po Vrij’a Ll,.W ” 

Waring,_W. 

Pigment j Fn^uetioli* of p'uii' WhiVe M;V ' ‘ ' * * * : 
WwIngCnemicalCc^ Metal, j Eitmctior. of ’.v.’.';;; ^ 
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TAGS 

WaiT, W* TexWlw; K^mdcring , Non-Infliiiiiinablo (P) 4VX 

Se$ Ctlioo Printers’ AiisocUtion ti2 (. (294 

M'nireii Brothers Co. Bituminous Macadam ; Apparatus for 

Proparinfr (P> CSO 

Warren. P. J. Asphalt Comjjosition ; Manufacture and Use of 

— (P) 292 

Asphalt lavement (P) 098 

Asphaltum and its Manufacture (P) 098,098 

Tar Compositions ; Manufacture of ( P) 189 

WniTcii, S, I)., and Co. Cellulose Fibre; Cookinfr of (P) . 040 

Fibre ; Apparatus for Manufacture of (P) OtO 

AVerren, W. P. Acetylene Gas ; Production of (P) 480 

Acetylene GencratorH (P) 4H0 

AVarrinffton, H. and H. J. Alloys of Aluminium ; Manufactui*e 

of (P) 716 

Warwick, F» W, See Pierce, G, P 601 

'Wasilielf, K. Sugar ; Losses in Rettning 88 

'WassA. G. Printing Ink and Varnish (P) 307,602 

Varnish, Printers’ ; Manufacture of ( P) 103 

AVasteels, C. E. See Vandovelde, A. J. J 368 

AVatcrgasnmatsclmppij System, Dr. Kramers m Aarts. See 
under Kramers. 

AVatkin, E. T., and Screoton, W. H. Compofition for Cleaning 

Painted Surfaces (P) 218 

Watkins, H. C. See Schlotterbeck 923 

Watson, H. J. Sulphurio Acid ; Afethods for Estimating Total 

Acidity of (iuscs from chamber Process of Making 1270 

'Watson, B.G. Canos; Generators for Alanufacture of (P).... 87 

Watt, E. 0. Cyaiiiding ; Alodorn Methods ol 1000 

'Watts. A. S. roreclaiu ; Composition of , for Electrical 

Purposes 27 

Watzl, A., and Frankenschwert. L. Oa-stings; Alaking Small 

Solid (P) 97 

AVobli,H.W. Acetylene Ca.s Gtmerators (1’) 73.1 

Webber, W. IL Y. Gas ; Alauufuctnre of — - (P) 640 

AVeber, A. Substitutes for Stono, Wood, Cork, &o, (P) 698 

Vats or Vessels for Fermenting. &c. (P) 223 

WV'eber, C. O. Bossanga Sap ; Coagulation by Afeans of . . 602 

Caoutchouc; Chemistry of 12i-0 

Caoutchouc ; Coagnlat ion of 641 

Caoutchouc ; Homoioguo of , 0(» 

Caoutchouc; lullueiu'e of Jiitlmrge on Hot \ ulcanisoitioii 

of 

Gutta-Percha ill Cameroon (tienuun West Africa) (T.ll.) 63 

ludia-Kubber ; Action of Light on — 875 

India-Rubber; Analysis of 1211 

.India-Rubber Gwds ; Acid*nroof 1189 

■India-Rubber ; Improving the Quality of Raw l.'il 

..India- Ruhlier Latex ; Uoa-:ulalion of 10.}, 1.51 

1 udia- Rubber Thread 164 

Jridia-llubbcr ; Value of Recovered 10.} 

Iiidia-llubticr ; VulitHiiisation of-— 809 

Pontianac (Rubber Acglutinant) 219 

-Rubber ; Doteriorutnm of Congo 1.52 

llubner; Drying of Washoil 373 

Rubber Goods ; Analysis of 47 

Rubber; Guay rule , iu Recovered Rubber 1250 

Rubber; Low-Grade (P) 10.56 

Rubber; Use of Clilora! Hvdrste in Analysis of 676 

Rubber; Vacuum Drying of Washed 219 

*‘Tlie Chemistry of IuUia-Rnbht>r^iiicluiling the Outlines 

of a Theory* of Vulcanisation '' 61 

"AVeber, F.C. Carborundum and Alumina; Treating Kaolin 

for l*roduction of ( P) 742 

Iron and Steel ; Cleansing and Improving ( P) 423 

Metals and Alloys ; Production of , fwm Oxides (P) .. 569 

AVober, R. See Gnehtn • 9i;8 

Wedekind, E. See Schmidt, 0 791 

W'eJekind, R,, and Co. Sulphonic Acids; Alunuracture of 

Organic (P) l2no 

Weed, E. B. Wood ; Volatile Product> from (P) 092 

Weeks, J.AV. Acetylene Gas Generator (P) 20.1 

Weelc, P. ter. Yarn Sizing Apparatus (P) 90* 

'Weems, J. B., and Hess, A. W. Nuts ; Chemical Coinrxisitlon 

of 1010 

and others, 'NVator Fivti from Aiiimuuia; Prcpaifitioii 

of 1616 

Weeplo, L. Chemical Imports and Exports ; Disimssion on — - 401} 
■Wegelin, G. Soot or Lampblack from Tar, &o. (P) ........... 1100 

Weger, M. Tar Hydrocarbons ; Auto-Oxldation of some — * 322 
and Biilmann, A. Indene ; Impurities in Commercial-- — 3.58 

and Biilmann, A. Truxene ; I'^ew Synthesis of 36S 

Wegner, M. Formic Acid end its Salts ; GasOraetrio Valuaiion 

of .1019 

Indicators ; Applicability of “Tj in Delormiuation of Alkali 

in Presence of Nitrite and Formate 650 

Sodium Mtrite ; Analysis of oil 

Weicbelt, A. GlaoA Paper s Preparation of 1804 

W'elgiF.X ^o?«elAitt} Mftnutactuveof-— (P) ............ 420 

Well,H. B^Haman. A. .12.18 

'Weliar-ter*l|e©r, Ohetti. Fab. Vorm. Dyealnfts ; Manufacture 
• of DlreBt^yalng Cotton ,( P) 860 

Dye^^ (S' ^ 

’ DyeiSfffs. Sdlphtfh 
i»rin!liig Salptttth^ 


'Woinland, E. Anti-enzyines 311 

Weinmayr, J. See Bredig 514 

Weiureb, M., and Tichaucr, il. I niporrneabie Material; Manu- 
facture of — (Pj 867 

AVeinrich, M. Raw Sugar; Puritlcatiou and Freservation of 

(P) 754,057 

"Weinschenk, A. Motodiamiiies, Aromatic ; Oondensatlbn of 
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Benzoic Acid Ester of Methylene Diguaiocol. (P) Summers. -130 

Benzoiiaphth'd, /3-Naphthol in; Detect ion of Free . 

(Jorissen) 11.V2 

Benzoylamino-p-benzoyl-|3-naplithol ; Preparation of . 

(Reverdin and Crdpicux) 42 

Benzyl Chloride ; Pyrogenctio Syntheses from . (Loeb).. 12U7 

Beuzylnaplithylamino Sulphonio Acid. See under Dyestuffs. 
Bergamot Oil. See under Oil, Essential. 

Berlin Green. See under Dyestuffs. 

Bertrand-Thiel and Thomas Process; Preliminary Fining 

Process in •, (Thiel) 407 

Beryllium Hydroxide ; Solubility of — , in Ammonia and 

Amines. (Renz) 1120 

Bessemer Converter Process (Small), and Cost thereof. 

(Unokouhoit) 1340 

Process; Development of , for Small Charges. 

(Stoughton) 1204 

Steel, Sea under Steel. 

Betasterol ; Characteristics of . ( Riimplor) 601 

Beverage; Non-intoxioatina — , and Manufacture thereof. 

(P) Boult. From Wahl and Heuius 223 

Beverogex; Apparatus for Carbonating ACrated — — , (P) 

Driancourt 224 

Preservation of — . (P) Baron 567 

Production of Fermented — . ( P) Hahn 187 

Bicarbonates ; Note on Perkin's Test for . ( Taylor) 761 

Bid ji Pakpe Hadji, (van Dongen) 818 

Bilbao ; Chemical Imports of . (T.R.) 720 

Mineral Production of —X. (T*tt.) 720 

Tar Products Bsporb^ from . (T.R.) 710 


I 

j PAG* 

I Birch-Bud Oil. See under Oil, Essential, 

Bismuth and Sulphur ; FusibilltyofMixtiiresjof——. (Pdla- 

I bon) 1-0] 

Colorimetric Detoi'iu illation of . (PlanOs)*.**, 125!'^ 

Determination of , Volumctrically. (RiedereV) 114P 

I Electrolytic Determination of , and Sepal^tlon from 

I other Metals. (Kammerer) 

from Joachimstiml Pitchblcndo ; Radio-Active Constituent 

of . (Marckwald) 40. 114it 

Itifiiiencu of — , in Deiermliiation of Silver. (Sander) . . 443 

Separation of — , from Copix^r. ( Riederer) ] I4!i 

Bismnth-.Ammonium Molybdate; Ratio of Bismuth to Mo)y. 

bdeiiumin . (Miller ami Frank) UAp 

and Aimiuumini ; New Doublo Oxalate of . (Allan 

ami Phillips; 1U2F 

„ Potas«iuiu : New Double Oxalate of . (Allan and 

Do Lury) 

Compounds ; Series of . (Urbaui and Lecombo) 121£r 

Lactate; Prt'pa ration of 

Ore ; Output of — , in the United States. (T.R.) ilHii 

Oxiile; Preparation of Colloidal . (P) KalleandCo. . 1.307 

I’eroxide ; Klecirolytio . (Hollard) yp-, 

Salts; Crystallised . (do Schulicn)..... yOl 

Sulphide ; Melting Points of Mixtures of , with Silver 

Sulphide and with Antimony Sulphide. (Pdlabon) , , . 1.371 
BUick-loail or Graphite ; Substitute for . (P) Sanders. . iinh, 
Blast- Furnace Gases. Sec under Gases. 

Waste; Utilisaiion of . (P) Schultc-fStciiiherg 1247 

Blast-Furnaces. See under Furnaces. 

Blasting-Compositions. See under Explosives. 

Powder. Sao under ( J unpow<ler. 

Bleaching Apparatus: 

(F) Dumofis ^>05 

(P) Haas 70, V, 

(P) Roesch ami Co. From Failenschinidt 

(P) Sadler 204. 

(P) w. ik-i- .jiKi 

Apparatus ; Continuous . (P) Muntadus y Rovirn.. . y4K 

by Artificial Light. (P) Jiinghans 28!' 

Process for Flax. Hemp, &c. (P) Jardin 1127 

“Skewers” for Use ill — . (F) Hmndwood jji.’i 

Textiles and Fibres, (P) Sliaw 

Blenching-Liqnid und Canstio Alkali; SiirmltaTieous Prodm- 

tiori of — . (P) Seibert and Tempel 297 

Bleaching- Powder; Acker's Process for Maniifacluro of ~~- 

by Klectrolytis 108.5 

Action of Solutions of .on Metals. (WhiU‘) 

Formation of . (P) Winieler 

Market; The (T.R.) 

Malting with . (Dvorak).., 707 

Solutions; Making and Settling of——, ((.'aroy and 

Musprnti) i 074 

Used ill SUrp Waters for Barley. (Stuchly) OHj 

See also under Chloride of Lime. 

Blendes ; Apparatus for Drying . (P) Clark. From The 

Metallurgische Gesells(-haft 740. 

Blood and Serum ; Preservation of >. (P) Halm 375 

Bobbinilo; Composition of 7n> 

Bohemia; Chemical Maiiufiictures in . (T.R.) 1112 

Gloss and China Prodm tioii of . (T.R.) mu 

Dyestuffs anti Colouring Matters Imported by (T.R.) im 
Porcelain and Glass-ware of — — , (T.R.) 

Boiler Compound. (P) Loudenslager 355, 

iJoilers; liijurie.slo , thmiigh Overheating. (Sti’omwer), 85 

Mica Coverings for . (P) Mica Boiler Covering Co., . . 28H 

Prevention of Corrosion in . (P) Bez ;i42 

Bolivia; Trade of , tlirough Antofagasta. (T.R.) im 

Bone-Char. See under Filtering Media. 

Bone; Coinon’s Process for Bleaching (Livache) .3u7’ 

Sub.stituto for . (P) Sfjc. Anon. L'oyonnaxienuo lUi 

Bones; Extraction of Gelatin and Glue from : 

(P) Hilbert and others 105<; 

( F) Hilbert and The BaycriscJie Act.-Ges 603 

(P) Hilbert 1007 

Book-Cloth; Manufacture of . (P) Sackville lOJgi 

Borax Exiiorted from Italy. (T.R.) 52 

Molecular Condition of — , in Solution, ^heltoii) 7fi4 

Production of , in the U nitod States. (T.R.) 137:j 

Bordeaux Mixture; Manufacture of , (P) Bowker. 

From Smith 159, 159 

Boric Acid ; Action of on Iodides. ( Ran bigny and Rivals) 1257 
and Strong Acids ; Simultaneous Voluinetnc Determina- 
tion of. ( Herz) S2fF 

Colori metric Detection and Determination of . (Coss.al 

and Gerrans) 381 

Exported from Italy. (T.R.) 63 

Solubility of , in Acids. (Herz) 553 

Solubility of , in Hydrochloric Acid. (Hci-z) 206- 

Bomeol;Thio . (Wuyts) 503 

Bornyleno ; Characteristics of . (Kondakow) 439 

Boron Trichloride ; Action of , on Ammonia. (Jotnnia) 43. 

Bosnia and Herzegovina ; Trade of , during 1902. (T.Rt) * 1214 

Bossanga-Sio; Coagulation [of Rubber] by Means of 

(Weber) 502 

Bottles for Conveying Acid, Ac. ; Packing of — (p) HAuier 4S4 
Bowling Dyeworks ; Visit to 85$ 



62 JOUBMAL Or THE 80013317 OF OHEUIOAL INDU8TRT. 


JBndford Centml Fire Station s Visit to 863 


El^rlcUy Supply ; Visit to , 

Mnnicipw Technical College •, Visit to - 


iSlew ^nditioning Hou’ie; Visit to 

firan ; Improving the Quality and Colour of . (P) 

Cooper and Wcstgate 1254 

IBiundiet; Filtration of . (P) Filter und Brauteclin. 

Haschn. Fab. vorm. Knzinger 225 

Portugue^e , (Mastbaum) ai2 

'flrandy ; Methods of Analysis of — . (Masfottum) .312 

Report of Analytical Ooiumissiou on 433 

, See (I lao ttntl Cognac. 

^Rrasilin. See wnder Uyeatuffs. 

ilrass Ashes Custom* Decision on . (T.tt.) 530 

Coaling Wire or Metal urith . (P) P.iwcck 60l 

Foundry Ashes ; U. 8. Customs DeciMion on . (T.R ) 7o7 

Stripping of .from Steel, Klectrolytically. (BurgesH) . 13,50 

^Brassidic Acid and Eruoic Acid; Isomeric Relationship of 

. (Albitsky) 

<i)ra7.il Cement Imported by . (T.R.) 

Coal Mines Discovered at Parana . (T.R.) , 

Gutta-Percha Industry of . ( r.H.) 

India-Rubber Crop of , (T.R.) 

Manganese Exports from . (T.R.).... 


Man^neso Ore from 
Manganeso Ore in 


S0(i 
2 to 
121.5 
.5.3 
.5.3 

3S0 

-. (T.R.) .5|y 


(T.R.) . 


240 


Moiiazlte SunHa in . (T.U.J 23 .521 


(TR.). 

(T.R.) 

Rubber Tax Tiaw in . (T.R.) . . . 

Rubber Trade of . (T.R.) 


Rublwjr Exports from - 
Kuhl»er Production of- 


12(18 

077 

i2r.H 

8.32 

1.3(;i 

7;)7 

815 


;14rettd j Fermentation of ' tParonti) 

Bread-Fruit Flour ; Clnracteristics of . (Itullani) 

Brewm’ Bye-Froducts ; Utilisation of — — : (P) Souter 

Grains, Moisture in; Determination of — . (HolTnuinn 

and Schulze) fi.5.5 

Mash ; Apparatus for r iltering and Washing . (Lapp) .312 

JBrcwhig; Experiments on tlv? Use of Sugar in . ( I'eiit) , . 105 » 

Filter-Press PnH'eS'* of . (Johnson) 0.50 

from Riec' in the Unitc’d States. (T.R.) 080 

Improvements in- — . (P) Uardinghani. From Johnscai 014 

Industry of Austria. (T.R.) Iu72 

Materials ; Electrolytic Dotermirmtion of Arsenic ui . 

(Thorpe) 005 

‘ Materials; Standardisation of Methods of Analysing . 

• ‘ (Ling) 077 

Process and Apparatus for . (P) .Soc. Fievet Fie res 

ct Hnono 1000 

ProcH'ss for — . (P) Kubessa 11 H 

Procesnof : ^ ,, ,, 

(P) Concentrated Boer Co. trom Hobson 81.5 

(Pj Hobson 22.3 

(Pj Lapp 40,108 

Breweries; .AsiKirogonic Budding Fungi in — . (Will) sit 

Brewery ElHuents ; Disposal of * (Blake) 0.50 

Brick lAtne Mills ; Visit to — • 8.52 

.Bricks ; Apparatus for Drying . (P) Starkey 05 

Apparatus for Manufacture of — •. (P) Cookse.v 421 

Artiftoiai Stone ; Manufacture of (P) Ford 555 

Basic Fireproof . (R )chraunow; 421 

Composition of . (P) Duulnp 307 

Cotnposilions for Making Cojil Dust . (P) J/ewenthal 138 

KiHfwelled ; Manufacturt' of — . ( Barringer) lolH 

Firepr®of . (P) Molchin...., 74 4 

Fireproof ; Manufacture of : 

(P) Krllger and Dcnkelmann 807 

(P) Marks. From Frerichs O.^ 

for Furnaces. (P) Kirkpatrick 0j»8 

Refractory Linings. (P) Engels 0.52 

Giass . (P) Oarchey u»7 

Artazod; Manufacture of . (P) Dressier 1087 

* Manufacture of - — : 

(P) Jenkins OOS iloo 

(P) Perkiewicz lo>8 

. ... (P). Rigby 807 

(P) Sellai's 421 

Manufacture of , and Apparatus 

Koouiger 

Manufacture of - — ■, from Attillcial Stone. 

Irom Freriohs 05 

■Manufacture of , fnun Slate Waste and Lime. (P) 

Klellsch. From Klcdsch ills; 

Manufacture of Glazed . (P) Crozier. From Jaques. 407 

Neutralising the Action of Lime in Making . ( F) 

Schmolzcr 200 

New Composition for Light . (P; Marsault li'40 

Of Lime and Sand ; • Testing of . (Seger and Cramer) . 04 

Paving ;-U.S, Customs Decision on . (T.R.) 8:to 

Itofiwjtory . (P) Tone . ... i»08 

Refractory , from Calcareous baudstone. (P) Oi- 

• schfeWiky 200 

Hcfractory; Manufacture of . (P) luu-ay. From the 

Carborundum Co 113 

(P) Leet 3.1 

1315 


tliriefor. (P) 
(P)’MarkV. 


867 


Sand ; Apparatus for Making . (J 
Slag ; Colouring of . (P) Favrel. 

Treatment of Magnesite in ^nufacture of . (P) 

Winiams...... ...rT. 05 

iBrino: Evaporating and Condensing Gypseous — . (P) 

Kaiiffmann CC4 


Extraction of Bromine from — — . (P) Dow Cliem. Co. 


From Dow 121.3 

Piiriflcation of: 

(P) Gaff and Gent 8(Ul 

(P) Trantom ois? 

(P) Vis 627 

Briquette Industry in France. (Loze) 107.8 

Briquettes ; Agglomerant for . (P) Trainer .3.57 

Agglutinant Composition for . (P) Charles 645 

And Manufacture of .''ame. (P) Browning and Musgrove 280 
Binding Material for : 

(P) Charles 044 

(P) Gascon and Vernay 04i 

Calcium Carbide — . (P) Uensemberger 1080 

Coal- ; Manufacture of : 

(P) Denistyand Gilson 12S8 

(P) Soc. Anon, des Combustibles Industrieiles lOtn 

From Powdered, Ores, Ac. (P) Ronay 718 

Fuel — . (P) Berntrop and Hulseboch 780 

Manufacture of : 

(I») Bock 780 

(P) Rrowning and Musgrove 346 

(P) Collins 04.3 

(P) Nortii American Fuel Co. From Meade 23n 

(P) Ki'mu.v 423 

(P) Tnomrsjn. From Meirill 1070 

(P) Toft lOln 

M anufaeture of Carbonaceous . (P) Ritter von Dali- 


Maimfaetnni of , from Sawdust or Waste. (P) 

Dumesny 1*:87 

Miiuufmdiirc of . witliout Resin. (P) Bagiie 1287 

of Coal. Coke, Ac. ; Manufacture of . (P) Parsy 10>.o 

Treating Peat, Ac., ft^r the Manufacture of . (I*) 

Classen f,*2o 

i'nultmiible in Air. (P) Bock 731' 

British Association ; Addres.i to Olieraical Section of . 

(Hartley) llos 

Association at Southport; Picsidentiul Addre.ss. (Lock- 

yer) 11 Os 

Cohimbia; Unknown Elemimt in Water of ^SC. 

Guiana ; Sugar in . during lm)2. ( IMl.) 2.U 

'I’rado iu 11)02. (T.R.) 17u 

Bromides ; Dotorniinal ion oi — . (Benedict and Snell) 136S 

Manufacture of . (P) Dow jHis 

Separation of , from Chlorides and Iodides. (Benedict 

and Snell) no;; 


Bromine : Action of . on Mononitro Veratrols. (Cousin) . . 

Action of , on Pinene. (Geiivresse and Faivre) 

Di rivutives of Fats and Esters of Fatty Acids. ( P) Mujert 
l)erivativc(. /Vi-e lon/er I'yestuirs, 

Extraction of . (P) Smith 

Extractum of from Brine : 

(P) Dow Chemical Co 

(P) Dow Chemical (. 0. From Dow 

In Germany, (T.R.) 

Manuraciuro of . (P) Dow 

Inaction of . upon Oxalic Aiid. (Richards and Stull) 

L.scd in Treating Ores ; Recovery of . (P) Grove .... 

Bromofonn ; Colour Reaction of . (Diipouy) 

Broinomethylcamphor: <’haracteristic.s of . (Minguin) .. 

Bronze Colours : Gmnulxtionof Metals for Maiiufactuivof — . 

(P) Bron/eliirbeuwerkc vorm. C. ^chlenk 

Powilei-s ; .Man ifactureof — . (P) Soc. A. tJaer and Co.. 
Rich lu Tin; Sjiei illc Gnivity of a - — (Stahl) 


42 

t»2.3 

164 

627 


26 

124.3 

ti75 

Pas 

827 

743 

t)67 

50'.! 


150 

1134 

lie 


Bronzes; Analysis of . (M":i!ters and Affeldcr) P27 

Bronzing; App.-irnlus for -. (P) Martini iK)4 

Briice.i Smnatrana. Roxb. See under KO-Sam. 

Bueb'a C.yam))teu ILxtraction Process at Mariendorf. (Drory) 350 
Building Blocks and Bricks; Manufactureof — . (P) Marks. 

From Frerichs 

Bhxjks ; lulluoncL* of size of ii i ains on Structure' "of 

( Mulilhliuser) 

Blocks; Fireprox.r — . (p) 3Iolcliin 74l 

Blocks ; Manufaciuro of : 

(P) .Eaton and others ^fi7 

(P) Kamiger ’’ 887 

iP) Sellars 421 

Blocks ; Production of , and Apparatus therelbr. (P) 

I'feifer and Briggs 

mS; After'"""'—- '‘'>>'■>■■‘^■'10^ 

( P) Laidet 

(P) Mills; From Seigle im 

(P) Keigin .^^7 1'4G 1204 

Matenals, Artiflcial; Manufacture of * (P) Mill*.* 
FromSeiglo vr/ amw. 

Materials; New Product for - . (p) ToBiill 13ky 

Materia. 8. Sue also under Refractory Article*. 

Bulgaria ; E8<ence uf Roses in . (T.R.) 802 

Bullion ; Reaniug of Ic.id . (Piddington fill 

Bunsen Burners. iSeo under Burners. 

Burettes; Means for Facilitating the Rending of , (P) 

024 

Burma ; Rublier from Vrccola Esculcnta 1200 
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Burner: A.oetvleao Gas . (P) Hine-Watt Manuracturing 

Co. Prom Watt 88 

Bimeen , for Inoandescent Liahtimr. (P) Steilberg. . 

for Alcohol. (P) 8oci<5t^ Legrana ct Desallos WO 

„ Heavy Gila and other Combustible LiquidM. (P) 

Pclous 1080 

„ IjK»nde!»cenCB Gas- Lighting. (P) Pictct 3.58 

„ Lk|Qid Hydrocarbon. (P) Clarleson 17 

„ Low-Claw Gas for Incandescence Lighting. (P) Chant- 

berlaiii .8.58 

Liquid Fuel , for Furnaces. (P) L;itio 78!) 

Burners; Acetvlone . (P) Bray ."W 

Acetylene Gas — . (P) de la Croix 0*3 

Bunsen . (P) Smith an<l Dick i's5) 

Bimsen , tor Us • w.th Liquid Fuel. (P) Simpson .... 48.'> 

for Incandescence Mantles. (Sainte-Claire Deville) 128<t 

Liquid Fuel. (P)0>bor»i 73.'» 

Incandeseeuce or V’apoiir . (P) Tlie Flanicless (ias 

Light 291 

Incandescence Petroleum — . (P) Lucas and The Allge- 

moino Belcncht. tmd Heizindnstric aktienges 18 

Oil ; Asphaltum Collector for — . (P) Ariwr 87 

Oil , for Use in Furnaces. (P) Mackenzie. From Tne 

Eagle Oil Bnrtior C ) «»3l 

Oil-Fuel . (PJ Clarkson and others 989 

Bute.a Frondosa. Sec nnder Dyestuff 
Bntefn. See under Dyestuffs. 

Butter, Adulterated ; Prohibition of 1 'nportation of .into 

Canada. ( P.R.) lltU 

Committee for Regulation of . (T.R.) l.’17.'j 

Composition of “ Proc.ess ” or Renovated . (Orarapton) 015 

Conversion of . into Tallowy Product. (Lldow ami 

Dshors) 120.'. 

Refining and I resert ing . (P) Soc. Pran<;aise pour hi 

Conservatoin des Beurres (U.'> 

Water in; Method and Apparatus for Dot ermi nation of 

. (P) Vogtherr.. <150 

But te.rine ; Manufacture of — . (P) B3rgman 507 

U.8. Customs Decision on Cocoa . (T.R.) 832 

Butylcldoralantipyrino ; Preparation of . (Calderato) . . . . 42 


c 


Cacao Butter; Coiinm rcial . (Pollutschek) 

Paste ; Manufacture of , and Apparatus therefor. (P) 

Neumann 

Tbeobroniino in ; Determination of . (Katz) 

Cacoiiylic Acid and Caco'Jylatos ; Reaction of . (Bougault) 

Cade Oil. See under Oil, Essential. 

<>adg(inc’s Method of “ Ruiiihowing ” Tissues. (Lepetit) 

Cadlnenc Dihydrobromidc ; Dextro-rotatory . (Grimal).. 

Dihydrochloride; Preparation of . (Griinal) 

Regenerated Dextro-rotatory . (Griinal) 

Cadmium Amalgams and their Electromotive Behaviour. 

(BijI) 

Salts; Determination of Soluble . ( Fonzes-Diacoii 

and Carquet) 

Salts; Reaction of Sodium Hvdrosnlphite on 

(Bruiick) 

Sulphide ; Preparation of Crystallised . (Viard) 

Caesiura-Aninioniuin ; Pn’psnition and Properties of . 

(Moissan) 

Cttffemc and Theobromine; Separation and Determination of 

— . ( Brunner and 1/cins) 

Determination of , in Tea, Coffee, Ae. ( Linger) 

-Kthylenediamine ; Prtipanition of . (P) 1‘arb. vurm. 

Mcister, Lucius utid Bruiiing 

Hetol- ; PrepaiMtion of . (Griggi) 

ill Coffee. (Bertrand) 

Manufacture of . (F) Faunce 

Calamus Oil. See under Oil, Essential. 

Calcimine; Composition of (P) Adams 

Calcining Apparatus: 

( P) Edison Ore-Milling Syndicate. From Edison . . , 

(P) Lawrence 

I h) SocidW Verein Cliein. Fab. in Mannheiui ....... 

Calcining Kilns. ( P) Horton 

Calcium and Magnesium ; Determination of — , when Simul- 
taneciisly Present in Solutions of Sodium Chloride. 

(d’ Ansel me) 

Electrolytic Production of . (Godwin) 

Extraction of — . ( Borcliciai and Stockem ) 

Extr^;tion of Metallic (P) Societu Elektrocheinlsehe 

Werke 

Metallic ; Production of . (Borchera and Sto^kein) . . . 

i^paration of , from Bat ium and Strontium. ( Robin) . 

Calcium Alginate ; Prepaniilon of , from Sevweed. (P) 

Kreltlng 

Dubray 

Carbide Briquette! of Kenaemberger. . 
Carbide; Oartridges of : 

(P) Lewis 

^ ,.j[P) '^*• 0 . Prum von C'Eslay 

Carb^e. Deuatpred ; Manufiotora of . ( P) Soot«t4 d«s 

Carburea M^taWqitcs 


225 

lOW) 

1154 

2S1 


m 

4ii 

43 

43 

704 

8S3 

710 

553 

764 

514 

1154 

962 

227 

41 

H53 


807 

.867 

1310 

496 

555 


06.3 

1093 

232 

638 

100 

963 


793 

641 

lONO 

200 

619 

315 


Calcium— co»f. 


PAH K 


Carbide ; Manufacture of . fP) Badoil end Seron. ... 123 n 

Oarldde ; Manufacture of — , in Canada. ( L^ng) 5 >i 

Carbide: Preparation of . (P) Union Carbide On. 

From Price 86 1 

Carbide; Pi'escrvution of — . ( P) Todeschini and Fer- 

rario S5S 

Carbide; Reaction d firing Reduction of Metals by . 

(von Kilgeivcn) 70o 

Carbide: Reaction of Ammonium Chloride with Com- 
mercial — . (Salvador!) 5");( 

Carbide ; R*^duct ton br Means of . ( von Kiigeigtui) . . 9.^.s 

Carbide ; Reduction of Metals by . ( Ni'umann) i 96 

Carbide Refuse; IJtilisatiin of , (P) Union Cirbido 

Co. Fi-oin Cox 704 

Carbide; Sampling and Analysis of . (Gall) llOt 

Carbide ; Valuation of Commercial . ( Rwehi) P2.5 

('arlioimte ; Production of . (I*) ^oing 95 i» 

Carbonate; Use of Artilicial . in Puia*r-making. (P) 

Monin 42 

Carbophosphidc; Pro Juciion of — . (P) Anitwre Eloctro- 

Chemical Co. From Bradley, ile-nd, and Jacobs !«> 

Chlomifi ; Utilisation of . (P) llM8s»*t (»2 k 

CynnnmidorA Starting- Point in Cyanide Mauufactuii*. 

(Eilwein) 791 

Derivatives; Prepanition of Hydrogmi by Means ot . 

(P) .laubort tr.o 

Lead Ortboplnmiiate ; A Mixed — . (Knssner) .*>77 

Oxide ; Chemieal Activity of . ( Bleininger) Mhiy 

Oxide. Seealso under lAmo. 

Peroxide Ifydniie; Manufacture of . (P) Jaubert. . . . 1 H)S 

Peroxide, Hydrated ; Produclion of . (P) Jaiibiut . . . 796 

Phosphates: Decomposition of .by Ammonium Citrate 

Solutions, (Zulkowski and I'edivodii) 144 

Phosphates; Ehn-trical Q'reatmeut of — . (P) Gio * 161 

Siicrate; Precipitating and Pm ifyiiuj: . ( P) Sudl'en.. 1958 

Sulphate, Artilicial; U.S, CiihIoiih Decision ou . 

(T.R.) 767 

Sulphate: Elimination of . from Solutions, (P) 

Weisberg KmU 

Sulphate; FirsI Anhydrous Modi Heat ion of . (Itoh- 

land) — t214 

Snlplintts 1 rccipitatcd ; Manutucture of . tP) dc 


.Sulphate, Precipitated ; Production »“f . (de Wilde) .. 1668 

Sulphate; Second Anydrous Modiliitnliou of — . (Rili- 

land) fM)6 

Sulphate: Soinbiliiy of , m Solutions of Sodium 

Cbloriiie. (d’Aruselme) 6’Ji> 

Sulphate; Use of Artilicial , in Paper-making. (P) 

Monm 42 

Sulphate. Sec aho under (ty osutn nnd Phist-n* of Paris, 

Sulphide in Bono (fharcoal; Determination of 

(BU)Ssing) T12 

Sulphocynnido : Manufacture of —. (P; (Carpenter.... 212 

Calico; Apparatus for Printing, Ac. (P) The Printing Ails 

Co. and others fiO.'V 

Machines for Printing : 

(P) Calico Printers' Association and Wilson 7;is 

(P) The Calico Printers’ Assoeiatinn, Blair, nnd 
Lindsay L;27 


California ; Afercnry Industry of . I T. R. ) 1072 

Mercury Production of . (T.R.) 446 

Mineral Production of . In 1!I02. (T.R.) t2bl 

Petroleum in . (O’Neill) WM* 

C.alorios ; Candles and . (Lawes) ^ 788 

Caloiigcne; for FuciUjuting (.’oiubustiou of Fue^. (P) 

Leteneur % 2! 9 

Calorimeter; Cemparison of Differc.ot Types of. (Kramoand 

Cowan) 12 :J 0 

Camaroon. See Africa, West. 

Camomile Oil. AVr aiw/cr Oil, Essentia’. ^ 

7-Caraphenc ; A High-Rotating . (Schindclinciser) 617 

Camphene, Dibydro-; Nitration of . (Konowulow and 

x?'.!.: \ '1-7 j 


Free from Chlorine ; Production of . (P) Chem. Fab. 

nuf Actien vorm. E. Schoring . 3i7, 317 

Free from Halogeua: Preparation of . (P) Soclete 

Chem. Fabr. vorm. E. hchcring 22!*- 

Manufacture ^ of — — . (P) Gbem. Fab. auf .\cli«u \arm. 

E. Sehering. From Stephan 0 IK 

Manufacture of . (I*) Zimmennann. From The Chem. 

Fab. vorm. E. Sehering 43 


Camphenilide of Acetone; Perfumes from . (P) ('hem. 

Fab. auf Actien vorm. E. Sehering 317 

Carophidine ; Preparation of . ( P) Boehriiiger unU Sdhnc. 

From Tafel - 70.» 

Caraphidor. ; Manufacture of — . (P) Bochrlngcr und Soehne. 
From Tat el 


Camphor; Artificial . (T.R.) 667 

Bromumetbyl . (MInguin) 

Kxporis and Monopoly of — in Formosa. (T.R.) >U32 

Exports or Japan. (T.R.) e92 

Forest in Formosa. * (T.R.) J6.32 

in Camphorated Oil ; Detarminatioii of — 1 «k 

Methylene . (.Minguin) fion 

Methylmouobrotno . (Minguin) 5«> 

Oil. 8fs under Oil, Essential. 

United States Customs Decision on -- — . (T.B*) 54 

Thio- Deri va lives of— —. (Wnyts) 546^ 
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Can.ida; American Investments fn . (T.R.) 1214 

Chemical Imports into . from United States. tT.R.) . 1814 

Chemical Induttri(?s of — (Latm) 527 

Graphite Vroducti* n of , in (T.iL) 820 

Importation of Adulterated Butter Prohibited. (T.R.) . . ! ll«i 

Manufacture of White Arsenic in . ( Klrkcgoard) .... 240 

Mineral Deposits of Ontario , (T.R.) 

Mineral Production of . (T.B..) 

Nickel Industry of . (T.R.) 

Nickel Mines of Ontario . (T.R.) 

Paper Industry of — . (T.R.) 

Petroleum Industry in . i Vanston) 

Gandies and Calories. (Leves) 788 

Consumption of — , in Lyons. (T.H.) 

Hints for Exporters of — . (T.R.) 

Manufacture of . (P) Liebreich i jp 

Material for Making . ( p) Lewy 

C^dle-Nut Oil. Sea under Oil, Fatty. 

Cane; Bleaching of . (P) Meyer, juii. From Meyer and 

Benenbruoh 4P2 

Gantharides ; Detenninatioii of Canthnridin in — ^ ^ ( 

Cantharadin ; Preparation of . (Puran Sing) .... 

Caoutchouc; Chemistry of . (Weber) 

Coagulation of . ( Weher ) 

Coafnilation of , by Bossunga .Sfip. ( Weber) . . 

Gold Vulcanisation of . (P) Hoegel 

Cultivation of , in Ceylon. (T.R.) 

Devulcanising of . (P) TheilKHurd 

Extraction or Purification of Crude — -. (P) ,So 

Schuim^lc 

Hoinologueof . (Weber) 

Influence of Litharge on Hot Vulcanisation of — 

her) 

Para; Chemistry of . (Harries) 

Regenerating . (P) Chautard and Kessler ... 

Synthetical'’ . (P) Jassett 

Waste; Trestmontof . (P) Theilgaard 

Sea also under India-Rubber and Rubber. 

Cape Colony : Tiadeof , in 1902. (T.R.) 

Caramel; Apparatus for Manufacttirc of . (P) Licliteii- 

»teiii 153 

CaVanA Elemi from Protium Carana. (Tschirch and Saal) .... .571 

Catbamido ; Rcjigent for Idotitiflcation of . ( Fenton) .... 112 

(Carbide; Double , of Chromium and Tungsten. (Moiasan 

and Kou'/.mdzow) 

Carbides, Carbon in ; Determination of . (Fitzgerald and 

Loomis) 

Metallic; Preparation of .. (P) Ba.sset and tierinain . 

of Alkalis and Alkaline Earth Metals; Manufacture of 

, (P) Hdlouis and others 13.^7 

Preparation of . (P) Moissan 

Produced Electrically ; Application of . (P) Miiller . 1004 

Carbohydrates ; Action of Hydrogen Peroxide on . (Mor- 
rell and Crofts) 1371 

Carbolic Acid ; Manufacture of Deodorous and Soluble . 

(Kosemann) Slu 

US; Customs Decision on Crude . (T.R.) 171 

See cdso und^r Phenol. 

Carbon Articles ; Manufacture of . (P) Hall ;5Ua 

Black Apparatus for Manufacture of . (P) Porsch. . . . U40 

Condition and Action of . in Iron ai»d .steel, ( Field) . 1294 

Conversion of , into Graphite, Ac. (P) Lndwig 420 

Direct Combination of , with Chlorine, (von Bolton) . 424 

Electrolytic or El#ctrlc-Ligbt . (F) Dow 1,18 

Filamentous . (Comstant and P^laljon) 1311 

for Electric Arc Lamps. (P) Blondel 4H7 

<ira8ification of .by Hot Blast in Generators. (Wiclondt) 4lu 

in Carbides; Determination of . (Fitzgerald and 

Loomis) 13;;7 

„ Iron and Steel : Rapid Determination of . (Auchv) J112 

Obtaining , of great Docolorislug I’owcr. (P) 

. Ostrejko 1097 

Papers j Carriage of , on board bliip. (T.R.) 1113 

Carbon Bisulphide ; Electrical Production of , and Furnace 

. , therefor. (P) Taylor 030 

Bisulphide Poisoning, (llaupt) 713 

Ohloridf'S; Decomiiosltinn of .by Electroly.sis, (P) 

80c. Anon. d'Etudes Electro-tyhiiuiques 100 

Chlorides ; Production of ; 

(P) Lyon 1003 

(P) Lyon. From MachaNke 1298 

Con^uurls having the General Formula CioHjoO. (P) 

Widcon and The Carlwn Hydrate Co 880 

Dioxide and Pownvsium Hydride; Combination between 

— . (Moissan) 494 

Dioxide: Determination of Atmospheric , by the Wal- 
ker Method. { W'oodman) 382 

Dioxide ; Determination of in Prf;.seuce of Chlorine, 

(Offerhaus) 1267 

Dioxide in Alkali and Alkaline Earth Carbonates ; Deter- 
mination of (Fokin) (531 

Dioxide in Vitiated Atmospheres. (Jean) 962 

Dioxide ; Liberation of from S^ium Carbonate Solu- 
tions. (Kttster) 995 ; 

Dioxide; Manufacture of (P) de Wilde... 1086 

Dioxide ; Pre^ssure of — in Cylinders of ti^ Chmpress^ 

Gas. (Lunge) 7.11 

Dioxide, Solid ; Preparation of — -. (Tcclu) 620 

Dioxide; 1'roating Substances with Nascent . (P) 

flmethurst. 027 


Carbon — paox 

; Treatment of. Substances by Nascent (P) 

Furnace and Ore Treatment Syndicate 94 

Dioxide Used for Treatment of Wines, (dal. Pias) 644 

Dioxide ; Volumetric Determination of . (Wohl) 711 

Dioxide. See alao Carbonic Acid. 

Monc^ide: Action of Finely -divided Metals on . 

(Sabatier and Senderens) 0.30 

Monc^ide ; Action of , on Iron and Ii-on Oxide. 

(Charpy).. 911 

Monoxide; Action of Ozone, &c. on . (Jone.s) 907 

Monoxide and Oxygen ; Union of . (Girvan) 13^10 

Monoxide os a Product of Combustion of the Bunsen 

Burner. (Thorpe) 232 

Monoxide; D(M;umposition of - - , in Regenerator of Sie- 
mens-Martin Furnace. (Wilrtonberger) 699 

Monoxide: Determination of . (Tichborne) 1104 

Monoxide in Air; Determination of . (Spittii) 6.53 

Monoxide in Mine Gas ; Determination of . ( Fillunger) 763 

Monoxide ; Transformation of , in Elation to Equili- 

brium in the Blast Furnace. (Schenck and Zimiuer- 

matin) 630 

Monoxide ; Velocity of Decomposition of . (Smits and 

Wollt) 1242 

Monoxide. See also Carbonic Oxide. 

Production of Compounds containing . (P) Acheson 

Co. From Aclicson 300 

Tctraehloride : Continuous Apparatus for Making , 

(P) Cbte end Pierron 962 

Tetraeblorido for Deirreasing Textiles. (Goehrig) l,34t 

letrachlorido: its Preparation and Applications. (P) 

Paraf-Javal 1014 

Tetrachloride; Manufacture of . (P) Combes 1013 

Tetrachloride with Chlorobenzene; Condensation of , 

by the Friedol .md Crnffts Reictioii. (Norris and 

Twieg) 1311 

Oarbonaeeous Substances ; Manufacture of Briquettes of — 

(P) Ritter von Dahmen IO40 

Carbonates, Alkali ; Manufacture of . (P) Germain 74.1 

I Alkaline Earth ; Carbon Dioxide in . (Fokin) 051 

I Alkaline; Manufacture of . (P) Basset 1104 

(Carbonating Apparatus for Aerated Beverages, (P) Drian- 

court 224 

, Carbonic Acid Apporstus ; A New . (Dowzard) 456 

Determination of , in presence of Sulphites, &c. 

(Stanek and Milbaucr) 1209 

<]!a8 ; Apparatus for Manufacture and Purification of . 

11.10 

(»as ; t/ollection and Utilisutien of . (P) Zwietusch.. 76i* 

Manufacture of . (P) Sehiit/y 495 

in Drinking Water ; Delerniination of — . (Forbes and 

Pratt) ]oi7 

See also Carbon Dioxide. 

Carbonic. Oxide in Vitiated Atmospheres. (Jean) 682 

See also Carbon Monoxide. 

Carbonisation of Substances. (P) Ricklofs 48.1 

Carboidsing A])paratus. (P) HaltenholT 347 

Carborundum Produced Electrically ; Application of . (P) 

Muller 1004 

Production of — , in Canada. (Lang) .1,11 

Treating Kaolin for Production of . (P) Weber..’...* 743 

Carbosil. See Soda Crystals. 

Carboxylic Acid; Diplieny 1-mono , its Salts and Deriva- 
tives. (P) Faure 1366 

CarlKiys for Conveying Acid, &c. ; Packing of . (P) Mauser 4S4 

Carburetting Apparatus : 

(P) Acme Gas Co. From Harvey 87 

(P) dcLnitte 403 

(P) Marshall i..*.;; 17 

Cardboard : Fireproofing of . (P) Grimslmw 9‘>o 

Preservation of Waterproof . (P) Zalinski ' ’ Si’S 

Waterproofing and Colouring- . (P) Ruch ’.!!*, 1346 

Carnegie Research Scholarship 16U 

Trust ; The ...!.!!! 233 

Caro’s Acid ; Composition of . (Mugdan) IO41 

Decomposition of Organic Matter by - — . (TarugV)’ .’ .’ ! .* 512 

(faro’s Reagent ; Act ion of Chromic Acid on . ( Bach) 290 

Oxidation of Fatty Acids by . (.\lbitzky) c.1m 

Carpets, Linoleum ; Manufacture of . (P) Ekstrom 808 

Revivifying the Colours of . (P) Losson ” ! i ! ! 211 

Carriage Roofing; Composition for Making . (P) Peters 

and Shepherd 33 

Cartridge for Compressed Gases or Liquids. (P) Soc. Anoii* 

d'Application.s des Gaz Liqu6fl()*» I037 

Fuses ; Igniting Material for . (P) Muir and Bell . 709 

Cartridges; Flash-light . (P) Luttke 380 

Caryot Starch ; Characteristics of . ( Ballard) 707 

Casein; Adhesive Preparatii ns of . (P) Hatmaker .*[ 2^0 

and Nitrocellulose ; Treating Compositions containing 

(?) Ensminger * gi- 

Compoiitii ns for Painting, Ac. (P) Hatmaker uiu 

Compound. (P) Dunham *’* 142 

CoinUmnd, for Paper Manufacture. (P) James. ’ From 

The Casein Co .nn 

Fat-free . (P) Mierisen and Eborhord 22o 

for Calico Printing ; Product ion of . ( P) Dunham’ . *. *. 93 

. Freed from Grease; Manufacture of . (P) Nierisoh ^ 

and Eberhard 756 
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TAQM 

ASMtin^eont. 

.Prodaction cff <P) Caseiti Co. of America. Prom 

Chiirlcrt....- 

'Pure 8ol«tio»H of . (P) Hatiuaker 435 

Seoaration of . (P) Opitteler 815 

Solulion. (P) The f'a*em Co.of Amerioii lOOK 

JSolution ft»r Paper Manufacture. (P) Hall 580 

United States Cuttouis Deotsion on . (T.tt.) 446 

Use of , in Dyeing and Finishing Pnxseases. (P) 

Carmichael * 02 

Vegetable; Production of . (P) Jean and Bougard .. 225 

‘Casks; Apparatus for Disinfecting . (P) Vandara 315 

•Cassava. See under Manioc. 

‘Cassia Oil. See und^r Oil, Essential. 

‘Castor Moalded Objects. (P) Brown 04 

- Castings ; Making Small Solid — (P) Watzl and Fmnken- 

schwert 07 

Steam Cylinder ; Comiiosition and Mt*chamcal Properties 

of . (Wtist and Gooreos) 129.5 

•Cast Iron. See under Iron 

• Catalysis and Ferment Action. (Brodig) 2S3 

“Catalytic Massi.'S Containing Plstiniim ; Regenerating . 

(P) Bsdischo Anilin und Soda Fabrik 628 

• Oatatype ; Ostwald and Gros Process of — 370 

Reprodin tion of Pictures by . (P) Gros arni Ostwald 136<; 

Catechin ; Preparation of Pure . (Cluuser) 227 

■Catechol (Pyrocatechin) from Coal. (Biirnstein) 88 

■Cattle and Sheep Dip (Sarnol) ; U.S. Customs Deei!»ion on 

. (T.R.) 1072 

Rendering Cereals, Jtc., more Digestible for — . (P) 

Mullins 878 

Cattle-Food from Gorse. (P) Horteloup 1145 

Production of . from Residues. (P) Soiiter 815 

lieiuleriug Oil Residues Suitable for Use as . (P) 

Fi*eseuius 158 

*<^auoasus; Minifig lu the , during 1062. (T.R.) 726 

Manganese Industry of the . (T.R.) 0.52 

•Caustic Soda. See under Soda. 

■Ceara Rubber. See under Rubber. 

Ceilings; (Covering , and Compositions therefor. (P) 

Sundell 9.51 

<Cclluli)i<l Balls ; U.S. Customs Decision on , (T.R.)., 721, 934 

CoutpoMud. (F) Ziiiil 817,923 

[Imitation Pearl 1 ; Manufacture v>f (P) Cie. Fran- 

(;aise du Celluloid 646 

of Reduced Inllammahiliry. (P) Pillion 798 

Rendering . Incombustiblo : 

(P) Mabille and Lecierc 42 

(P) Sclimerberand Morano 669 

R»‘ndering , Uninllammable. (P) Beau 377 

.Substitute for . (P) Ti.ssierand Magnior 169 

Substitute for Camphor in — . (P) Soe. Anon. L’Cyon- 
naxienno 1206 

<Celluloid-lik0 Masses; Preparation of . (P) Rheinische 

(lummi- n. Celluloid Fabrik 569 

Substance; Mainifa^ure of . (P) ZUliI 315 

Siibstaiine ; Production of a . (P) Callenberg ....... 377 

C'elliilosft Acetate; Preparation of . (P) Lederor C63 

Acetyl Derivatives of . (P) Laintsberg 315 

Alkali-liyor.!- ; Stable Solutions of — (P) Soc. Vei*oi- 

nigte Kimstseidefabriken .508 

Compounds; Maiiufaelure of Articles from . (P) 

Lederer 1100 

Conversion of — , into Sugar, (P) ClasstMi.... 1.53 

Determinal ion of , (Zeisnl and Stritar) 321 

Dyeing Pro|M‘rties of . (Michaolis) 1083 

Esters ; Manufacture of : 

(P) Little and others. 1011 

<P) Little, Walker, and Mork B-IO 

< P) Pierce. From Miles 961 

^Fabrics ; Treatment of . (P) Hill 42 

Fibre; Cooking of .■ (P) Warren and Co. From Gore 640 

Filaments from . (1*) Steam 92 

Films; Manufacture of — (P) Steam and Woodley . . . .569 
Films and Threads of Colourleas — . (P) Soc. Veroinigte 

Kunstseidefabriken 608 

Films or Filament.s. (P) Lehner 669 

industry in Germany. (T.R.) 1317 

■in Wood ; Deterininatinn of . (Klasun) 826 

Manufacture of . (P) Kellner 1394 

Matjufactui-e of , from Wood. (P) Kellner 817 

^’ow Derivatives of . (p) Soc. F. Bayer and Co. .... . 101.5 

Altrated — . (Vignon) 672 

Preparation of (Biililer) 486 

Soluble . (Vigjiou) 646 

Supeiflcial Acetylation of . (P) Lederur 142,160 

‘Celluloses, Hemi> ; Oharacteristics of , (Schulze and 

Castoro) 109 

Cement, AQid'proof ; Composition of . (P) Maguire. 

Prom Gallinowsky 497 

and Plaster industry of Canada, (Laiig) 031 

Apparatus for Manutactui'e of ; 

Colouring of—. (P) Qonneila 898 

Composition fHr Castinm. (P) perry 889 

, CompoMtion of -r-. (P) Joseph......,.., 908 

J>epolari5mg — for Batteries. (P) Mors and NobtJcodrt 148 


piaa 

Cement- -^ronf. 

Electric Kiln for Manufacture of . (P) Clerc and 

Koechlin 95 

for Floors, Pavements. Ac. (P) Blanc 2W* 

„ Leather, Rubber. Ac. (Pj Porssou. 919 

„ Marble 40<i 

.. Pstching India-Ruldx-r Tyres. Ac. (P) Blundell 219 

Furnaces for Burning — (p) Boult. Prom Frirguoa... 3<17 

Hydraulic; Manufacturfi of . (P) Gresly 744 

Imported by Brazil. (T.R.) B49 

Improved . (P) l/andverliu and (^liipaux 482 

in Barcelona . (T.R,».... 1088 

Industry in Russia- (T.R.) 976 

Industry ; New Technical iVaiurcs in tlu> . tT.R.) . . . IJW 

Manufacturo of : 

(P) Geisslor 868 

(P) InUiriiational Cement Co 1»I88- 

(P) Passow 639 

(P) RUsaaer 213 

(P) Wentz 80 

Mamifucture of , from Miirl and Clay. (Snackman) . . 997 

ManufSiCturo of , in Guipuzoca. Spain. (T.R.)........ 249 

Mortar ; Preserving the Binding Pro|)Orti<>8 of Prepared 

(P) Magona 10S9 

Portlaml.and HlHst-Kurnac(* Slag ; Determinations of Pro- 
portioiiM of a Mixture of — . (Keger and Oamor) . . . 1087 

Portland , as Solid Solution. (Richardson) p!>7 

Portland; Burning of — . (P) Tucholkii ,567 

Portland; Deteetionof Adu'teralions ill . (Krosenius) 822 

Portland; History of Theories of Constitution of — — . 

(Jordisaiid Kantcr) 743 

Portland; Hydration of . (11. bland) 1241 

Portlnnd ; Inlhienco of Kinonnas of (irindirigon Clinkoring 

of . (CmnpbellA Mall) 1348 

Portland; Inlhienoe of Soa-watcr on . (Meyer) ...... th» 

Portland in Gprin>uiy. (T.R.) 932 

Portland in the Brewery. (Goslicb) 707 

Portland ; MamifaDturo of : , 

(P) Bam her 1196 

0*) llm ry and Seaman 299 

(P) Mtlls. From Edison 555 

<P) Tbwuile 868 

(P) Tirnm 1196 

Portland; Manutac.tiire of .and Apparatus therefor. 

(P) Bamber 1088,1245 

Portland; Manufacture of Artillcial . (P) Rouzetot 

Cie 699 

Portland ; Manufacture of White — (P) .Martin 868 

Portland ; Manufacture of — — , from Slag. Report on. . , , 951 

Portland ; Production of in Canada. (Lamt) 637 

Portland; lloasiing Raw MaU*rial.s for Manufacturo of 

, and Purniice therefor. (P) Williams 029 

Portland ; The Industry of . (Candlot) 29 

Production of , frooi Blast-Furnace Slag. ( P) Cunaris, 

jun 1293 

Separators for Silling , ( P) Hardwick.. 698 

Slag; Manufacture of — . (P) Rdsagor 95 

Slag Portland , (von Schwarz) 1195 

SurfaifH ; Application of Paint to . (P) Levy 640 

Trade of Texas ; Jx).sM of . (T.R.) 662 

WliiU* ; Manufacture of . (P) Friz 797 

with Zinc Basis for Hot Joints, (P) Bonneville and I’o. . . 1357 

Cements for T<oathcr Belt ing 152 

Hydraulic ; Constitution of . (Newberry and Smith) . 94 

Ilydnuilic; Miinurocture of . (P) (tr-'sly 998 

Oxychloride; Manufacture of (P) Vordior 932 

RiVcent Investigiition.s ill . (Blcinlnger) 1048 

Slag; Titaiiug Rjiw vintorml.s for . (P) Moriaint ... 630 

Cementing Substances; Process of , (P) Goodyear Tyre 

aiid Rubber Co. From Kimlierlin 641 

Ccmeiitito in Steel Simultaneously with Ferrite. (Lange) .... 1350 

Centenary of Birth of Justus von Liebig 71 7 

Central London Railway ; Examination of the Atmosphere of 

the . (Clowes) 404,486 

Centrifugal Apparatus. (P) Holland 136 

Maidimes. (P) Pott and others 364 

Quick Discharge . (P) Boaussart 1348 

Ceramic Fluxes ; Tin Oxide in . (Burt) 28 

Objects; Manufacture of , (P) Storr 696 

Products ; Enamelling and Decorating — , in the Press. 

(P) de BlottellAro 1087 

Products; Man u Picture of . (P) Bigot 496 

Products ; Manufacture of . (P) Justice. From The 

Acheson Co 697 

Products; Mullle for Heating . fP) Demaison 1131 

Products that Retain tlicir Volume on Baking. (P) Boeh* 

ringer und Soehne 489 

Ware; Articles of Material similar to . (P) Khmsch 

and others 108S 

Ceramics ; Fluxing Power of Mica in . (Stull) 28 

Use of Lmd Ores in . ( Wheeler) 28 

See also under China and Porcelain. 

Cereals ; Rendering , more Digestible for Cattle. (P) 

Mullins 878 

Ceresin in Paraffin ; Detection of . (Graefe) 875 

Cerite Elements ; Separation of the . ( Bdhm) 48 

Cerium ; Separation of . (Boehm 1369 

Volumetric Determination of — . ( Woegner and Muller) 281 
Qerlum Oxide ; Purification and Separation of — ^ ^(^rlow) , lOPJ 
Oerouj Balts j Aiitoildation of . ( Biur) , i . U2l 

a S 



<’6 JOURNAL OF THE SOOIET; OF OHEUIOAL INDUSTRY. 


PAOB 


Oef,\i r;uaiacyl, and Propamiion thorecf. (P) Sherman 1013 

O^lon: Caoiitehouc Ciiltiv&tion in . (T.E.) 3375 

(;hn)k. Precipitated; IJ.S. Customs Decision on . (T.E.).. 602 

Phosphated; Rendering , .\»8ini liable. (P) Martinet 

and Torchon 

Chalks and Clays. Phosphatic ; Treatment of . (P) Bour- 

gt’Ois do Mercey 1008 

PhospbaloU ; Treatment of - — . (P) Cochet, called Lc- 
eointe 810 


(/hiimber Process. See under Sulpliurio Acid. 

(7harc‘oal. Bone ; Calcium Sulphide in ; Determination of. 

( Rossi ng) 

Bricks ; Manufacture of Porous Coked . (P) Elb 

Carbonaceous Matter of Animal — . (Patterson) 

for Decolorising Liquids. (P) Halse 

Manufacture of , in Canada. (Lang) 

Peat; Elee.trieal Manufacture uf . (P) Be.s8oy 

Cheese, American Cheddar; Chemistry of . (Van Slyke 

and Ilnrt ) 

Cheddar ; R6I0 of Lactic Acid Bacteria in Manufa^duic and 

Early Stages of Eipeniug of . (Harding) 

Conditions affecting Chemical ChauKCs in Ripening of . 

' (van Slyke and Hfirt) 

Curing of . at DitJ’erent Tciidjeratures. (van Slyke, 

Smith, and Hart) 

Relation of Carbon Dioxide to Proteolysis in Ripening of 

Cheddar . (van Slyke and Hart ) 

Rennet Enzyme ns a Kaeior in Ripening of . (van 

Slyke. Harding, and Hart) 

Chemists; Diseiission on Use of Trained , in Industrial 

('oneerns 

('hieory, Alcohol from ; Manufaelure of . (P) Dromain.. 

Chile ; Copper Sulphate Deposits ntCopaquiro . (T.R.) .. 

Nitrate and Iodine Exported from — . (T.R.) 

Nitrate Production and Trade of . (T.R.) 

.Nitrate Production in — . (T.R.) 

Nitrate Products niTd Exports of — — . (T.R.) 

Trade of . (T.R.) 

China ; Alum Mountain in — . (T.R.) 

New Tariff on Morphia ill . (T.R.) 

Perfumery at Wnchow . (T.R.) 

Toilet Soups at Wnchow . (T.R.) 

Use of Shaving Soap in , (T.R.) 

China Imported by Mexico, (T.R.) 

Production of Bohemia, (T.R.) 

M'orks ; Lead Poisoning in - (T.R.) 

See also Ceramics and Poicclaln. 
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Chine.so AVood-Oil. See under Oil. Fatfy. 


Chloral ; Solid Polymeric Form of , (Erdmann) 437 j 

Chloral Hydrate: lodonmtric Determinution of . (Rupp) 1019 

U.S. Customs 1,’ccUion on . (T.R.) 833 

Use of , ill Rubber A iialy.sis. ( Webor) 67ii 

Volumetric Determination of •. (Hinriclis) 577 

"chlorates ; Electrolytic Mannfaeturo of . (P) l.ederlin.. «16 

in Refined Saltpetre ; Determination of 824 

Manufacture of . (P) Tbrclfsll yO 

Production of , by Eleolrolvsis. (P) Lederlin 6«6 

Chloride of Lime ; Analysis of . (Uo Pwepe) 926 

See also Bleaching Powder. 

Chlorides, Acldyl ; Use of , in Alkalimetry. (Oddo) 660 1 

Alkali; ^panitus for Electrolytic Decoiiiposaion of . I 

(Pi Fournier 954 ! 

Alkali ; Electrolysis of . (P) Cu^nod and Fournier . . 2li5 1 

Alkaline; Electrolytic Decotoposition of , (P) Gilmour 1351 j 

Determination of . (Benedict and Snell) 1368 


Separation of .from Hromides and Iodides. (Benedict 

andSne.l) 3105 

Chlorine ; Action of , on Mononitro Veratols. (('on.oin).. . 42 

Determination of , in Connection with Purification of 

Ethnents. (Schultz) iKK-j 

Diiect Combination of , with Carbon, (von Holton) .. 424 

Maunfactnre of , and Apparatus therefor. (P) Dielfen- 

bach 14.'> 

McDonald Electrolytic Cell a.'* a Producer of . ( Ulko) 802 

Ox.Agcnated Compounds of.: E'octrol.vtie Production of 

. (P) Soe. Elektricitaats vorni. Schnekert 796 

Production of , by Elecir-lysis. (P) Heibiing 3986 

Smelting, with Aid of Electrolysis. (Swinburne) 952 


Chlorofo.nn ; Colour Reaction of . ( Dupouy) 967 

Function of Alcohol in Preservation of . (Adrian) .... 879 

o-Cliloronltrobeiizene. See under DyestulTs. 

yj-Chloro*o-nitroanisol. (Reverdin) 757 

Chocolate, Theobromine in ; Detorrainaf ion of . (Katz).. 1151 

Cholesterol ; Derivative.s of : 

(Mauthner and Snida) 1261 

(Schi otter) 896 

Does it Occur in Olive Oil y (GiM and Tufts) 760 

J s it a Constituent of Maize Oil ? (Gill and Tufts) 5U1 

Choline in the Hoot of Slrophanthus Hi^pidus. (Karsten) ... 110 

Chromates of Poly valent Metals. (Muyer) 864 

Chrome ; Export of , by New Caledonia. (T.R.) 064 


('hroxnc Ironstone ; Treatment or Exiraversion of . (P) 

Johnson. ' From Tiie Chem. FabjCrlrieshcim-Elcktron 92.0 
Chrome>Liqnors ; Rapid Detorminatioii of Tanning Value of 

. (Simsny) 231 

OrtJ in Thessaly. (T.R.) 68d 


pieit 


Chrome-Tannage: Now . (P) I>esellier 957 

Tintometric Estimation of , in Cloths, Ac. (Richardson, 

Mann, and Hanson) 614 

Chromic .\cid ; Action of — , on Caro's Res)?ent. ( Bach) .... 296 

in ^Pan . , PAnid Tlaf t iiu f Inn nf Ti*..n.i 


mixi^ with other Acids ; Oxidising Pi-oprrties of . 

(Rossel) 491 

Chromic Chloride; Action of Liquefied Ammonia on . 

( I Aiig and Carson ) 765 

Chromium; Separation of , from Iron and Aluminium. 

(von Knorre) 1.509 

Use of , in Rrxentgen Ray Tubes. (P) Gnilloz 660 

Clirominm Compfiunds; Electrolytic Production of . (P) 

Chem. Fab. Gresheiin-Klektrcn. Prom Mneketer 742 

Hydrates; Proiluction of . (I') Roberts’ Battery Co. . 1986 

.Silicides: Preparation of . ( Lebeau and Figuenis) . . . 809 

•Tin Pink; Coiistilution of . (Hull) 2S 

CliiDmo-Glass ; Production of . (F) Lh6det 29a 

Chrysazin. See under Dyestuffs. 

Cider; Effects of Fermentation on ('ompositioii of . 

(Browne, jnn.) 2^2* 

Fermentation of , and Yeast therefor. (P) Jaequeunin 

andAlliot 224' 

Manufacture; DifTiision in . (P) Briet 1205 

Ciders ; Apparatus for ^laniifacinre of . (P) Driancourt. 1.57 

Preservation of , in Casks on Draught. (P) Brissand 1061 

Substniico for Clarifying . (P) Hoe. Clermont 1019. 


Cinchona; Alcoholic .^Ikaloidal Extract of . (Choay) 1013 

Alkaloids. Nec awde;* Alkaloids. 

Plantations in Indi.a. (T.R.) 51,121 

Statistics of . (T.R.) 32.':' 

Succiruhra ; Do Vrij’s Jdqnid Extract of . (VVarliD . . 569 


Cinchouicino ; New Isomerisation of . (Hkraup ami 

Egerer) 

Cinnamic Aldehyde: Gravimetric Determination of . 

( Hanus) 

Cinnamomnm Podnter Pedatiiiervinmof Fiji ; Constituents of 

Voliilile Oil of Bark of . (GoulUing) 

Cinnumyladine Chloride: Preparation of — . (Charon and 

Dougoujon) 

Citron Oil. See under Oil, IJssontial. 


1262 

11.74 

12.3.'V 

161 


Citronella Oil. Sec under 0\\, Ks.s(*ntial. 


Citrylidene Acetic Acid; Compounds derived from . (P) 

Verley 

Civet; Chnracterislics of . (Burgess) 

Examination of . (Parry) 

Cluassen’s Process for Boiling sSugar After- Products. (Htny- 

viiert) 

Clarifiers: Production of . (P) Boiike, Itobi.Tls, and Co. . 

Clarifying Apparatus for 'W'ort. (P) Filter o. Brautech. 

Ma.sch, Fab. vorm. L. A. Euzinger 

Wines, Sf)irits,&c. ; Substance for . (P) .Societe Cler- 
mont et ipiignard 

Claus Reaction ; Studies on the . (Cafl5entt‘rand Linder) 

Clay: Apparatus for Separating Coarse and Fine Particles of 

. (P) Pliillivs 

Artificially Produced Increase in Strength of . (.Seger 

and Cramer) 

for Pottery, called *• N6o-Cenime.” ( P) Dtbart ! . . . 

Influence of Magnesia on . (Hottingor) 

Mixtures ; Bacterial Growth as a Factor in Ageing . 

(Stover) 

Petrifaction of . (P) Fallon 

JMasticity of . (Zschokke) [ . ‘ 

Progressive Dilution of . wilh Fire-clay Sand. (Miihl- 

naenser) 

Relation between Constitution of — , and Halt-Gluziiig. 

( Barringer) 

Relative Point of Dehydmtionof Pure undCilcareous 

(Kennedy) ' 

Sc^pamtion of — , from ollmr Matters. ( Phillips) * 
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Clays; Plasticity of , (Cushman) 74.*^ 

Titanic Acid in . ( Vogt) .*!.*!.*!! 1348 

Cleaning Compimtid for Metals. (P) /,cvi 369 

Dry ; Now Process for — (P) Barbe *. .*.*.*.'.*,*.'. 794 


Cleansing Composition : 

(P) Peryer 

(P) Walkin and Hcreetoii ’ 

Compound for Painted Surfaces. (P) Matthew . . . , ‘ 

Materials for Textiles. (P) Ranoullle *** 

Cloth ; Apparatus for Dyeing, Bleaching, Ac. (P) Cleff 

Apparatus for Examination of Dyed . (P) Schemel 

Apparatus for Printing on . (p) Kion 


Cloths ; Tintometric Estimation of Chrome in . (Richard* 

son, Mann, and Hanson) ^ 

Clove Oil. See under Oil, Essential. 


Coal ; Artificial . (P) Bonnot 

Binding Agent for Low-Grade . ( P) do ViilitciV ' 

Binding Material for , (P) de Viilitch 


429 
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192 

1355 
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551 
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Briq^ieHes; Manufacture of . (P) Denisty and 

Briquettes ; Ma iui'acture of . (P) Parey*,’. . 


1238 

1080 
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4:oal— 

Briquettes of ; 

(P) Collins j^.o 

(P) ^hwttrtx 

(P) Soc. Anon, des Combustibles IndustrielleV, . ! 1040 

(P) Wa ldell ui-t 

(P) Weiss " ii? 

CMtechoI ( Pyrocjitechin) I'mm . ( Bbrnsfein ) * 8S 

Customs liaport on . (T.tt.) | ‘ 

Discovery of , in Luxembur;:. (T.R.) i.su 

Distinguishinif , from Ligruce. (Dmiath and Ditz). . * P27 

Cases enclosed in : 

(Bedson) 

( Hroockmnnii) 

In British Columbia. (T.R.) lu» 

In Pyrites ; Detenu ins lion of . (Treaduvll and Kochi :m 

Mines in Parana (Brazil) ; Discovery of . (T.tt.) 121') 

Production of United Kingdom, in iyii2. (T.R.) 1214 

Sulphur in ; Rapid Estimation of — . (Sunddrom) . . . . 

U.S. Customs Decision on VV’’clsh Anthracite — . (T.R.) :i2:{ 

Waste; Utilisation of . (P) Junko and others 1040 

•Coals; Incombustible Lighter for . (P) Melding 138 

Coal-Dust Bricks; Cnmposilions for Making — . (P) 

Loeweiithal 138 

Coal-Tar; Acetojihcnone and other Ketones in . (Weiss- 

gerber) HI 

HiuiOils; Testing of . (Jayne) HOB 

LutidincH from . (.Ahrens and Gorkow) 002 

Tar Ihtch. (Doniith and Asricl; 411 

Srt also 11 )ifler Ta r. 

Coating Apparatus; Klectrolytic (P) Columlms Elcc- 

tricilats-Actiengcs. From But z 0.3S 

Cobr.lt and Nickel ; Detection of . in Mixtures. (Dootson) ^82 

Dtdection of , in pres-mco of Nickel, (ttinclmrci) 310 

Determination of , in other Metals. (Nissenson and 

Dannecl) 1151 

ExjMirt of — . by Svm Caledonia. (T.R.i OM 

Extraction of , from Burnt Pyrite.v. (P) Taiuud, 

Mathicu. and Lasne ;:oi. 

Mining in New Caledonia. (Colvneorosses.) (T.tt.) l.‘J74 

Volumetric Determination of . (Taylor) tWI 

Cobalt Acetate ; Oxidation of . by Chlorine. (Copnux) ... 383 

Ammonium Salt ; .MamifHcture of . (P) Fmsch 14') 

•Bine ; United Slates Customs Decision on . (r.K,).. 721 

Compounds; Analysis of . (Copmix) 8.51 

Oxide ; A Higher . (Taylor) C.-)! 

Solujion ; Behaviour of , ai Anode during Electroly.si.s. 

(Coehn and Gliiser) IBB 

C(M*aiiie ; Assay of (h’ude . vGursed) 1370 

Distinguishing . from a and /3-Kucaiiie. (Eigol) . ....*. 1182 

r-CocaiiKi ; Synthesis of . (Willstatter and Bode) 227 

•Cocoa: Customs Report on — . (T.k.) 

•Coeoanut Oil. See under Oil. Fatty. 

Codeine, Apo-, and Plperidocodidi 

3Iailer) ^ 

Colour Reactions of . ( (jabutti .* .* .’ . .* . ! .* ! 

in Opium ; Determination of •. ( Van dor Wieihi) .*.*. * 

Codeine, Apo-, and Pipericodido (Vongerichten and Milller) . 
Cod-Liver Chi. Sec under Oil, Fatty. 

4^oireo ; C.'vlToine in •. (Bertilmd) 

Loiipontrate, and Manufaetuiv thereof. (P) kato Coifei 

Detenu illation of CaiTeiue ’ and * Theobromi’no ’ Vii * 

„ (L(iger) 

Extract; Manufacture of . (P) Reichert and Heyde- 

niann 025 

Extract ; Production of . ( P) Bunker . ! .' .* .* ! .’ 225 

Extract ; Production of , and Apparatus therefor. (P) 

Shaw ^ loiMi 

Extract ; Substitute for . (P) Griinfeld . .’ ! .‘ 22.3 

Cottigrtier’a Prassian Blue Read ion. (Watson Smith) 472 

Cognac ; Analyses of . (Freyer) 15B 

See also under Brandy. 

Cohune Nuts from British Honduras 751 

Coke and Bye-Products at Bilbao, Spain. (T.R.) 248 

ManuSetureof^”^***^" I>ensify of . (P) Baguo! 1287 

(P) Custodis 044 

(p Kov"*'®*''' mi 

i d! W ilcox .* 819 

(P) Wilcox , B*!! 

M^ufactureof— .from Peat. (P) BammeaiulKahl.’* 138 
Ovens. See under Ovens. 

Plant for Manufacture of . (P) Kennedy 281) 

Production of , in Germanjv. (T.li.) , 248 

Removing Silica from . (f») Hall " 9 ub 

Selenium in . (Smith)... S^l 

• (Sundstrom) ittl 

luting the Hardness of . ( P) Carton and Lecoeq. ... 648 

chidne in the Seeds of Meadow Saffron. (Blau) 1305 

Cold ; Pwdudion of — , by Action of Concentrated Solutions 

^ on Ice. (Mont 1 maa 

Storage. (Gaipin). I.. 

CoUareol; C^racteristlcsof . (Hanriot) ’ 437 

See al 9 o Silver, Colloidal. ^ ' 

* maun? Azo Colour Reserves. (Bruck- 
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768 
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Collodion ; De-acidifying and Stabilising . (P) Selwig and 

OG'i 

Iride^-ent Effects on Gelatin. Ac., by Means of ’ Vp) 

Alary-Rnolle and ('hoisy B3; 

Colocynth Ihilp ; Determination of Gil in . (Dowzart ) . . . 1 IO7 

Colombia ; Customs Changes in — (T.R.) .-{H.*, 

Colophony ; American . ( Tsehiroh a ml sVuder) .* .*.*.* ’ li.-jii 

in Naphtlmlone; Qualitative Detection of . (ID*- 

durek) ' ... 

Mineralisation of . (P) Nodon iJl 

See aUo under Resin and Rf)sin. 

(’olour Effects on Embroidery. (P) Kiehhorn 41B 

rnduslries (English) and German Compfitition! ' {T R ) 

Evershed 

Lakes ; Manufacture of New - (p) imnly! ’ FromWio 

l<Rrb. vorin. Meister. Lucius und Briiclnir .... I055 

-Printing Machines for Carpet Varus. (P) Maomecke* H 27 

Colours; CUnmical Action of Light on Dvod . (Brownlie) 

Dyeing Acid Black . (P) tWlla nnd Co. From “ 

Engau jrj 

Earth; U.S. (^ustoms Decision on . (T.R.) Brtf) 

for Chemical Printing on Fabrics. (P) .lochimi. ’ in 

f<*r Painting ; MannlaetiJix' of . iP) Sass Bin 

Mair.ifaeturc nnd Preparation of . ( p) Jamie.son iinVl 

others jPBb 

of Carp(‘t.«, rnnestries. Ac. ; Revivifying . (pj LoVson **11 

Kenrodiit-mg Designs in - - . ( P) Court ot y4D 

Eulphun Application of .to Printing Cotton Fabrics. 

\ Milton) • 

Underglaze Ceramic . (Stover) ‘ 1 (i4b 

Varnish-liko Vehiele for (P| Zuehow....... .‘‘.’j .532 

Colouring Matters; Imports of info Bohemia. (T.R). HU 

Phenolic (Perkin) ,;bb 

Ncc rt/.vo lordfc Dyestuffs. 

Columbia, British : Coal in . (T.R.) HU 

Coluinii for Column Stills. (P) Guillaume 85!i 

(Combinations Resistant to Boiling Water; Manufacture of 

- (P) Drelier jlBB 

(vombnsl ibility ; iuuiits of . ( Pelet and Jomiiii) Mt, 288 

Combustible: Artllleial — . (P) International Fuel 881 

r luid : ProdiK'tion of . (p) Kr.en/el.jun /pjB 

Liquid , for Explosion Motors. (P) tie Mure StM) 

Producing and Burning a Hydrogenated . (p) Ingalls 7.30 

iNmibustion ; Process of . (P) Latham 20.) 

Commercial Intelligence Committet!. (T.R.) (528 

Oimraittee for Butler Regulations, (T.R.) JS;.", 

Comoii Oil. (Bassiere) H37 

Composition: Anti-fouling -. (P) Boult. Fwmi The 

Denney Galvanic Paint Co 428 

for Cleaning Painted Surfaces, Ac. (P) Walkin and 

Screeton 

., Making Floor-Cloth, Ac, (P) Peters and Shepherd *. .* *3(V 

„ Moulding. (P) Poliakoff ,37 

Removing Paint and Vannsli. (P) Ellis ’ ;jb 

„ .Ships’ Bottoms, Ac. (P) McLean and Maynard. From 

Cuthriell 

., Use as a Fertiliser, Ae, (P) Bowker. From Smith!'.! *. .37 

Non-fouling . for Marine Hulls. (P) Piinw 70,5 

Compound for Lse in Tinning Baths. (P) Sperry 1002 

of Cast Iron and Li'ad. (P) Ramsdoll ! {Mt 

Compressing and Drying Substances. (P) Thompson. From 

AVhite and (H’iflln J2;j7 

(Concentrating Appamtns : 

(P) Beach. From Tucker and Goddard i;{40 

(P) Kkonbnrg ^<78 

(P) (Jarrigoii !. 203 

(P) Kestner 78H 

(P) J.ande 3IB 

A|)pamtuH for Mineral Matter. (P) B^aussart 644 

Apparatus ; Multiple-Eff Hit . (P) Herriot 090 

See also Evaporating Apparatus. 

Concrete Aiiparatus for Mixing Materials Used for . ( P) 

Mason 121,5 

Production of . (P) Biidd !.. ,^b 

Silico-Calcai*eous ,- MiiTiiifncturo of. (P) Blottefidi'e 030 

Condensing Apparatus : 

(P) Colwell 1,38 

(P) Cribb :.. bch 

(Pj E.vnon-Evans AJiuiufucUiriiig Co. From Eynon ,386 

(P) Lamplough 20.3 

(P) Stanton 495 

Apiiaratus for Nitric Acid, Ac. (P) Bate and Ornie ... .*, 212 

Conducting Materials for Electricity. (P) I^owendahl 304 

Conductors; Electrical . (P) Sander H2.8 

Condurango ; Test for . (Firbas) 44.3 

Congo Free State ; Rubber Cultivation in . (Bemelmans) 782 

Congo, French ; Trade of the. (T.R.) 1873 

Congress for Applied Chemistry ; Report on the Fifth InteruUf 

tional . (Kenrick) 1324 

of Applied Cnemistry ; Internallonal ! i.>b 

„ Chambers of Oomtnerce on Administration of Patent 

on Alcohol. (T.l) !.!!!!.! 682 

l^nophalliis Flour ; Clmracterisl ics of. (Ballard) 707 

Contact-Catalysis ; Periodic — . (Bredig and Wdnmayi ) ! . . 51 4 
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OonlroUinjr Chemical Processes and Apparatiu therefor. (P>- 

Ciidn 787 

(^inverter Furnace. (P) Miller and Hur^t. From Ctraoo*.*. 112 
Conrertera : Metallurgical — . (P) Reynolda.. ......... — 746 

Cooling Appai'utus ; 

(P) Pennet 660 

(P) Fisirher 807 

(P| Guttoiiborg 208 

(P) Ualenius' Weirkstader Monufacturing Finn. 

From Baleimia 108 

(P) SoilTert fi44 

(P) v(in May 784 

(]*) KylbM'last 409 

Appamtua; Automalie — . (P) von Uougemonl KMUl 

^nksfor . (P) Hunt 641 

Towers. (P) Prewer. From Tho Wheeler Condenser and 

Engineering Co 16 

Towers for Water. (P) Ostendorff 16 

Cop Dyeing; Machine for. (P) DCtre 1345 

Copals; Solubility of Hard . (CoMlgnier) 808 

Copper ; Action of Ar 8 «'nic on (Granger) 795 

and Molybdenum Mine in Virgin t^orda. (T.Jl.) 1216 

Boiling Point of . (F<:'ry) 633 

Calculation of Production and Iawh in Manufacluro of — . 

(Juon) 1196 

Casting — , in Sand. (Richards) 799 

Coatecl with Aluminiuni-hroiize ; Manufacture of . 

(P) Dnnkt'lsh^ler and Wachwit/. .'103 

Dairy Utensils; Action of l<actic Acid on . (Siegfeld) 436 

Deposits in 8 t. Domingo. (T.R.) 1216 

Deposits of in Sweden. (T.R.) 120 

Determination of , in other Metals. (Nlssenson and 

Danncel) 1151 

Effect of Impurities on C» minercial . (Lewis) 1361 

lilectrlo Producticn of , from Magnetic Pyrites. (P) 

Gunther •‘i05 

Electrolytic Extraction of . (P) Laszczynski 8ii5 

Electrolytic Production of • (Khgelgeii) 426 

Electrolytic Separation of , ii*oin Mattes, Ac. (P) 

Clcrqno. From SjOsteilt and James 637 

Electrolytic Separation <*f — .from Nickel. (P) Cana- 
dian Cooper Co. From Krowne 86 

Equilibria m the System: Copper - Mangam so - Silicon. 

(Leliieau) 214 

Export of .from Mexico. (T.R.) 249 

Extraction of , from Carbonate and Oxide Cixis. (P) 

Ellis 634 

Extraction of , from its Ores : 

(P) von Gernct 147 

(P) von Geinet (^oplK'r Ltd 214 

Extraction of , from its Sulphide Ores. (P) Gin and 

others.. 1602 

Extraction of , from Low-Grade Ores, (van ArsOale) . 799 

Hardening of , and Extracting Metals from Matrices. 

(P) Oxnara 13.53 

Hydrogen contained in Reduced (Leduc) 74 fc 

in Siberia. rr.R.) 249 

lodoractric Determination of . ( Rupp and Krauss) . . 45 

Leaching Process for . (P) Eldheii and others. From 

, Waterbury 063 

Matte; Conversion of — , into Metallic Copper. (P) 

Mitchell 302, 802 

Matte; Elimination of Impurities In Bessemerising , 

(van Liew) 8«9 

Matte : Purification of — . (Tliofolirn and St. Seine) ... 31 

Matte; Reduction of (P) Mitchell 370 

Mattes ; Converaion of . (P) Baggaley 424 

Product ion of Home aeneous . (P) Soc. Pfuffenberger 802 

Production of U.S. A., li' 19<»2. (T.R.) 1112 

Reactions of , with Yellow Phosphorus. (Straub) .... 1046 

^covery of , Electrolyticully. (F) Casper. From 

Comba lUiO 

Recovery of , from R«!sidual Products. (P) Mennicko 9.")3 

Refining of , Elcctrolytically. (Bnncroftl 1355 

Regulus Frees fmn Arsenic and Antimony. (P) Stone ... 746 

Secondary faction in the Precipitation of . ( Vande- 

veldo) 620 

Separation of Bismuth from . ( Riedever) 1149 

l^paration of , from Ores. (P) van Aradale 558 

Separation of , from Selenium ; Electrolytic . 

(Smith) ...1151 

Separation of , from Tellurium ; Electrolytic. tSmith) 1161 

Supply of , in 1902. (T.R.) 171 

Volumetric Determination of . (Oddo) 1066 

-Wire 1 Coating , with Briisa. (P) Pawcek 601 

Copper Acetylide; Colloidal — . (Kiispert) 713 

l^tea; Decomposition of . (Boucher) 1209 

Salta ; Curves of Decomposition of Solutions of , 

(Heiberg) 303 

Salts; Products of Reduction of , by Hydroxylamine. 

(P 6 hard) 419 

Salts ; Reaction of Sodium Hydrosulpuito ou -- — . 

(Brunck) 719 

Sulphate Deposits at Clqpaquire, Chili. (T.R.) 721 

Sulphate in Italy. (T.R.) 445, 976 

Sulphate; Manufacture of : 

(Gin) 1 ^... 795 

(P) Ginandotk'rs 996 

Sulphate; Manufacture of — by Rhsctrolysls. (P) 

Crnnier 1980 
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(P) Comp. Paris de Coni, d* Aniline 141 ' 

<P) Parbenfabrikon of Elberfeld Co. From Kalm . «m:i. 

00:1 

(P) Farb. \orm. Mcister, Lucius ur.d BrUning. 

From Scholl 1241 

(PI Manuf, Lyon, de Mat. Col 

(P) Newton. From the Farb. vorm. F. Bayer and 

Co aso 

(P) Soc, Anon. Prod. F. Bayer et Cie 1042 

(P) Soc. pour Find. Cliini. a Basle 0H4 

Azc . and certain Sul phonic Acids. (P) Soc. iK>ur ^ 

Find Chim. ii Basle 210 

, and Colour Lakes. (P) Johnson, From The 

Badiache Anilin iind Soda Pab 90 

^20 , and Colouring Lakes therefrom. O’) Johnson. 

From The Badiache Anilin nnd Soda Fab ;159 

^yo and Intermediate Products : 

(P) Fab. do Coul. d'Aniliiie, Ac. 200 

(P) Johnson. From Tho Badische Anilin und 

Soda Fab 293.548 

(P) Nath, Hole, and Ruegg 1290 

(P) Soc. Anon. F. Bayer et Cie 201» 

. and Manufacture of same ; 

(P) Badische Anilin und Soda Fab. From Voigt- 

Iftnder-TeUner 140 

' (P) Soc. of Chem. Industr.s . Basle. From Bert- 

schmann .548 

^20 , Black Primary. Directly Dyeing Mool. (P) 

Oesinger et Cie 1011 

, derived from CblorointroaminophenolM. (P) 

Fab. de Prcnl. Chim. ci-devant Sando/ 94d 

jVz-i , directly Dyeing Cotton. (F) Chcni. Fah. vorm. 

Weiler-t<;r*Meer ">»50 

A7,o , for Dyeing I'WooI. (P) Johnson, trom The 

Badische Amlin und Sofia Fab 903 

Azo , for Pigments. (P) Met/. From Fourneaux.... 737 

.for Wool. (P) Farbonfabriken of Elberfeld Co, 

From Kahn • • 4IK) 

.\zo . from Ainidoplu'nol Derivatives. (P) Imray. 

From Meister, Lucius und Briiiiing 90.3 

^20 , froma-Au.inoanthraquinoue. (Lauth) 1240 

^20 .Insoluble in Water. (P) Hadisc'ho Anilin und 

Soda Fab 414 

Am , Manufacture of: „ 

(P) Badische Amlin und Soda Fab. From Schraube 

and others Ik) 

(P) Johnson. From Tho Badische Anilin und Soda 

Fab 21,22 

^y„ . of the Santonin Group. (Schmidt and Wedekin J) 791 

pj-Azoplienol. (Klhs and Kirsch) 412 

Aio Red . (P) Farb. vorm. Meister, Lucius nnd 

Briining 940 

Ato, lied , and Manufacture of .same. iV) Farb. vorm. 

Meister, Lucius und Bruning. F’rom Schirmacher . . . 54H 

Azo: Volumetric Determination of . (Kneclit) 825 

y//-Azoxybcnzflldehyde and its Analogue.s. (Human and 

Weil) 1239 

Basic , from Formylated Compounds. (P) Les Fabri- 

ques de Coul. d’Aniliuc, ci-devant Geigy 1082 

Benzene; Condensation Products of . with Tetm- 

methyldiaminodiphcnyllfydroxyantliranol. ( Haller 

and(5uyot) 1240 

Benzidine l^erivatives. (Elbs and W’oUlfahrt) 140 

llenzylnaphtliylamine-Sulphonic Acid. (P) Levinstein, 

Ltd. From Levinstein and Menacliiiig 490 

Berlin (ireen ; Preparation of . (Nicolayseu) 1190 

Black Azo . (P) Farbenfabriken of Elberfeld Co. 

From Kabn 022, 622, €93 

Black Azo Mordant-Dyeing . (P) Oeliler, Anilin und 

Anilinfarbenfabrik. From Laska 1191 

Black Monazo . (P) F'abriques de Coul. d’Aniiinc 

ci'devant Geigy 360 

Black Polyazo . (P) Actienges. fUr Anilin Fab. FToin 

Dedichen 140 

Black Primary Disazo, Directly Dyeing Wool. (P) Oesinger 

etCio 1241 

Black Primary Disazo; Formation of , on the Fibre. 

(Elbers) 210 

Black Substantive Sulohide — : 

(PI Soc. Anon, des Mot. Colorantes de St. Denis. . . . 1241 
(P) Soc. Anon, des Mat. Colorantes de St. Demis. 

From Poirrier 1191 

Black Sulphurised. (P) Imray. From the 8o<;. of Chem. 

Industry, Basic 946 

Blue Anthracene ; 

(P) Badische Anilin und Soda Fabrik 141 

(P) Badische Anilin und Soda Fabrik. From Bohn 548 
(P) Farb. vorm. Meister, Lucius und Brftning. 

From Laubmann 603 

(P) Ipiray. From the Farb. vorm. Meister, Lucius 

und Bruning . 21 

Blue Anthraq^uinonc. (P) Badische Anilin und Soda 

Fabrik. From Bohn 1241 

CassellaandCo. From Weinbei^g and 

- KHflgemann 140 

» Wool. (P) Cascella and Co. From 

Wemberg 14<» 

Blue Basic Aaine . (P) Met*. From Fourneaux 828 

Blue -7— , contwning Sulphur. (P) Levinstein and lievin- 
steiu. Ltd 414 


riOB 

DyeHtnffs, Various —cow f. 

Blue Dli-azo . (P) Oehler, Anilin und Anilinfarbcn- 

Ihbrik. From Laska 7 )7 

Blue Polyazo . (P) Lt^vinatein, Ltd. From Levinstein 

and Meusobing 4iH) 

Blue Substantive (Sulphide). (P) Badisohe Anilin und 

Soda Fnb 3(U) 

Blue Sulphide : 

(P) Actienges. fiir A nilinfal) 793 

(P) Farb. vorm. Meister, Lneins und BrUning. 

From Schmidt and Bethmann 7:17 

(P) Johnson. From the iladistiic Anilin und Soda 

Fab 94a 

(P) Sando/ et Cie 1241 

(P) Society of Chem. Industry in Basle. From 

Kmuss €93 

Blue Sulphur : 

( P) Cassella and Co. From Her/. 49ii 

( P) Levinstein and i.,evinNtBin. Ltd 490 

Bluish-Blaek Naphthalene - — . (P) Badische Anilin und 

Soda Fab 1*1^^ 

Bluish Black Sulphide . (P) Imray. From the Farb. 

vorm. Mcister, Lucius und HrUniiig H91 

Bluish-Violet Azo . (P) Farbenfabriken of Elberfeld 

Co. F in m Israel and Dressel 862 

Brasilin and liannatoxylin. ( Herzig and Poliak) .... 21W, 902 

Brosilin ; t'olonred Transformation Products of . (St. 

V. Kostanocki and Lloyd) 9112 

Brasilin ; Transformation 1‘roduet of the Mother-sub- 
stance of . (St. V. KostaneekI and Lloyd) 1H)2 

Brown Sulphide . ( P) Kallo and Co 209 

Brown Sulphur — . (P) KalleamlCo. From Ebeling. 490 

Brownish-()rangt‘ Siilpliide . (P) Manuf. Lyon, de 

MutieresCol 141 

Biitea Frondosa; Coloured (JoiiHlilucnts of — . (Hill) .. 692 
Buteiiii : CliantclerisiicH of ' ( Hummel and Perkin) . . 693 

o-Chloroiiitrol)enzcti(‘ ; Action of Alkali nnd Alcohols on 

. (Hrand) S5S 

Chrysaziii luid Hystnzarin ; Derivatives of • (Schrobs- 

dorff) n23 

Chrysaziii Derivatives; Preparation of — (Wbbling). 1124 
Containing Sulphur. (P) .lohnson. From tho Badischu 

Anilin und Soda Fab 

Containing Sulphur, Derived from e<-Tolyleno Diamine. 

( P) 86c. Geigy ami (Jo 4!«» 

Cyan-methyl Derivatives of Aromatic Amides. (P) 

Badische Anilin mid Soda Fab. From Qraul 119 

Developing Sulphurised . on tho Fibre. ( P) Farb. vorm. 

F. Bayer and Co 739 

Dialkyl-anthrachrysone Ethers. (P) ('onip. Parisienue de 

Coul. d’Aiiiline 5t9 

Dialkylrhodnmines ; Manufacture of Esters of — 7. (P) 
Imray. From the Farb. vorm. Meister, Lucius und 

Briining 693 

;)-2)-Diamidoacidyldiphpnylamiiie8 : Mamifmituro of — — . 

(P) Imray. From Farb. vorm. Meister, Lucius und 

Bruning 784:1 

7)-j)-Diamidodiplieiiylamiiu' ; Manufacture of . (P) 

Imray. From Farb. vorm. Meister, Lucius und 

Briining 1 7’74-3 

.3.4-Dibydroxycliromoue r7.8 1 ; Synthesis of . (David 

and St. V. Kostaiieeki) , 208 

wt-Diamines ; Condensation ol Aromatic — , with Chloro- 
form. ( Weinschenk ) . . 69 

U'Diamines ; Polythiosulplumic Acids of — (Green and 

Perkin) 

Diaminoanthrochrysone Disulphonic Acid ; Decompfsiition 

of , by Boiling. (Stohmaiin) H9l 

Diazo Compounds ; liate of Decomposition of — — . (Cain 

nndNicoli) 69 

Diazo Solutions ; Stability of . (Cain and Nicoll) 548 

Dibcn/Alnijetonc and Triphenylmcthane. (von Bacyerand 

VilJiger) ;*“**,j** * 

Dibydroxylluoresceins from Halogenispd Phthalic Acids. 

(G^or'ovitz) •••• 621 

3,4-Dihydroxy-^-mothylchnunone [7-8]. (Blumbei*g| and 

St. V. Kostanocki) W>1 

Dimethylaniline ; Condensation Products of , with 

Tetramcthyldiammoiliphenylhydroxyttntbranol. ( Hal- 
ler and Guyol) 7^i 

Dimethyl Sulphate as an .Mkylaling Agent. (LUinann) 412, 

412 

Dinitrotoluene and Dinitrolicnzene ; Manufactureof — . 

(Kayser) 2^ 

Diphenylainine and Tolylphenylamino Derivatives. (IUj- 

verain and Cr6pieux) 

Diphonylainines ; Formation of . (Vidal) ..... — ... 88 

Diphenylniothanc ; Constitution of Basic . (Braun) . 1191 

Diphenylnaphthylmethane . (P) Manuf. Lyonnaisede 

Mati^res Colorantes 

Disazo . (P) Badische Anilin und Soda Fab. trom 

Schleicher and Dorrer V * 

Disazo , and Manufacturo thereof. (P) Badische 

Anilin und Soda Fab. Prom Julius w 

Disazo , lor Wool. (P) Levinstein and oHiots, . . . ... . 359 

Disazo; Manufacture of-—. (F) Johnson. From The 

Badische Anilin und Soda Fabrik 22 

Disazo, Mixed . ( P) Badischo Anilm und Soda Pabrlk. 

Prom Schraube and Voigtlftnder-Tctziier 140 

Disazo Mordant Dyeing — . (P) Oehler. Anilin und 

Anilinfarbenfabrik. From Laska 1191 

Disazo Primary ; 

(P) KalleandCi 1290 

(P) La Raison com merciale: KalleetCie 1126 
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PyMtuffs, V ar ious—con ^ . 

Ditazo Sulistanrive Spcoiidary <P) Farb. voiin. 

MeiHter, Ludua und * '• 

Bxftminatioti of — — , for FastneM. ( liUnge) - ... . . . JH? 

FIftvanilme ; Formation of . (Goldschmidt) 489 

FlavaMthrene ; Examination of . (Scholl and Her- 

hlinaor) 

Pliiorracencc nnd Chemical Constitution. (Meyer) 

Foru;>’l-1.4-NKplithylone Diamine (J- or 7 Siilphontc Acid. 

(I*) Gross 

from Nil rosototuyh tiHliamiiie ; Manufacline of . (F) 

Bansford. From Cassellannd Co 

„ Tetram clliy Idivimi !iod i phony lenephen.v 1 met haiie. ( I* ) 

Gnyoi and Grandci^o 992 

GalloKn ; Preparation and J‘ropertics of . ( Meyer) . . . 737 

Green Anthracene — . (L*) llaclische Aniliii und Soda 

Fabrik. Prom Dally 490,490 

Green Anthraquinone — . (P) Fnr)». vorm. Meister, 

Lucius und BrhiiinK 946 

Green Hidphide : 

(P) Aotienges. fur Aiiilin Fab 1192 

(P) AalloundCo Ml 

Green Sulphide , for Colton. (P) Knile and Co. 491 

Green Sulphur . (P) Schoellkopf, Hartford, and 

Hanna Co. From Culniann S62 

Hcemahixylin ; Naphthalene from Tr/msformalioii J*ro- 

ducta of . (St. V. Kostunecki and Rost) 902 

HalogenisiuK nf Organic Substances, und A)>pnrntUN thcrc- 

^r. (P) Maickwald 94 r> 

7 )*Halogen*«-nitrol>enzHldchydes ; Characteristics of . 

(Sachs and Kcinpf) 123S 

/9-Hydrox.vnaphthoiu MonoHulohouic Acids L and S; 

Doler'minatiori of Constitutions of . (Ducheror).. 94.1 

Imports of Germany. (T.B.) 973 

Imports of . into noheinia. (T.R.) 1111 

Inaanthrene ; Kxainmation of— — : 

(Kautler) 

(Scholl and Bcrbllnger) 1240 

Indanthrene ; Properties of . (Bohn) (.21 

Indigo : 

(P) Comp. Par. do Coul. d ’Aniline 414 

(P) Imray. From The Farb. vorm. Meister, Lucius 

und Briming 4li9, 791 

(P) Kalle and Co 022 

Judigo: Action of Polussiuin Ferriciiuiido and Caujjtic 

Soda on- — . (Prud’hoiume) 1343 

indiao and Indigo White; Bromirmted . (P) Comp. 

Purls. deC’oul. d’A^iline I ll 

- Indigo and Indigo W'hito; Mttunfaoture of — . (P) 

Johnson. From The Badischc Anilin und Soda Fab. . 12S9 

Indigo nnd Inlenncdiatc Pioducts ; Manufacture of . 

(P) Ellis. From Soo. Chim. Usines dll Rh6no 737 

Indian-Blue Sulphide (P) vVoUentfOs. fin* Aiiiliu 

Fabrikatioii. From Kaltwasser and Gaurncr 1041 

Indigo, Broiniiiated . (P) Badische Anilin und Soda 


(P) Comp. Paris. 


549 


.‘«>0 

208 


1081 

792 


Fabrik 

Indigo; Bromine Derivativt-s of 

ae Coul. d' Aniline 

Indigo; Colloidal . (Mohlau nnd Zlmuicnnanu) 

Indigo Colour, and Manufaetuie of same. (P) Hadistdie 

Anilin und Soda Fabrik. From Holt 

Indigo; Compound of Formaldehyde with — (Heller) 
Indigo containing Halogen. (P) Badischo Anilin 

und Soda Fabrik. From Osbert 

Indigo Derivatives of Benzene and Naphthalene and Inter- 
mediate Products. (P) Dreyfus 792,903 

Indigo; Dry — , in Lumps. (P) Budische Anilin und 

Soda Fabrik 414 

Indigo : Halogen Derivatives of . ( P) Badische Anilin 

und Soda Fabrik 491 

Indigo (Indoxyls). (P) Foelsing J«)2 

Indigo; Manufacture of Brominated . (P) Badische 

Anilin und Soda P'abrik 414 

Indigo; Mono* and Di-brom, and Mont)- and Di-chlov; 

.. Manufacture of — . (P) Rahtjcn 414 

Indigo; Monobrom- and Dibrom-; Preparation of . 

(P) Bahtion 9o 

Indigo; Obtaining r — , from Indigofera. (P) Kurz 414 

Indigo ; (Jxidation of . (Prud’hommo) 369 

Indigo : Reduction of ; , . . 

(P) Farb. vorm. Meister, Lucius und Briimng. 

From M idler and Bfhwub 490 

(P) Iraniy. From The Farb. vorm. Meister, Jmoius 

und Brilning 293 

Indigo Salts; Preparation and Character of . (Binz 

and Kwllerath) 20 

Indigo, Substituted — . (P) Comp. Paris, de Coul. 

d'Aniline 293 

Indigo; Sulphonated Monobrom . (P) Rahtjen 90 

I ndSo ; Synthesis of , from TnioCorbanilUle. (Sand- 

meyer) 489 

Indigo ; Theory of the Reduction of : 

(Bln*) 

(Uabdr) 

Indigo ; Tinctnriiiil Character of — . (Heller) 991 

Indole — (Freiind and Lehacb ) 29-2 

Indole and its Derivatives. (P) B^iwlio Anilin und Soda 

Fabrik..... 360 

I ndo phenol s ; ^^ll^paration of — . (P) Articnge^. fdr 

Anilin Fabrikatlon 792 

indoxyl, and Derivatives thereof. (P) Johnson, liom 

The Badischo Anilin und Soda Fab. 359 

Indoxyl and Indigo Derivatives. (P) Chem. Fab. von 
Hoyden Act ienges i‘. - . . 360 
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Dyestuffs. Varlous—conf. i 

Indoxyl and Indigo Preparations. (P) Chem. Fab. von 

Hcydeii, From He itschol. 1041 

Indoxyl and its Derivariv(« ; Manufacture of . (1) 

Imray. From The Basle Chemical Works. 9»/ 

Indoxvl : Manufacture of . (P) Badische Anilin und 

Soda Fabrik. From Oberreif • • . . 8ffl 

Influence of Coal-tar . on Digestion. (WjnogrmJow) . 922 

Isatin. Indigo, and Anthraiiii; Benzoylatioii qf . 

( Heller) ' * * ’ 

Laundry Blue; Etlecvesceiit . (P) Allison. Irom 

•-.••••• lull 

liouco-lndigo ; Acid SoJntious of . (P) Badische 

Anilin und Soda Fabrik 22 

Lcucoindophenols ; Manufactme of . Ac. (P) imray. 

From The Soc. of Chem. Industi-y, Basle 861 

Mellitio Acui ; Condensation Products and Derivatives 

from . (P) Siibcrmd.. 414 

Mercaptaus and Nitriles ; Reaction between . (Anten- 

rieth and Brilning) 1239 

Mesoporphvrin ; Chanicteristics of . (Marchiewski) . 89> 

Methylautbrauilic Fsters. (P) Comp. Paris de Coul. 

d'^Anilino : 

Methyl Grange ; Colour of Aqueous Solutions of , and 

change PrfKiuccd by A« ids. (Villant) 1343 

Mono-azo . (P) Actienges. fQi* Anilin Fab 1082 

Monnzo . (P) Farb. vonn. Meister, Lucius und 

Briining. From Sohst...... . 1126- 

Monazo — . (P) Farbenfabnkon of hlberfeld Co. rroni 

Kahn ^y.l. 6l(>3 

Mono-azo . (P) Jimviy. From Soe. Chem. Ind., Basle lOSl 

Monazo— , and Manufactnro thor«v>f. (P) Farb. vorm. 

I Meister. Lucius nnd HiTining. From Ernst 22 

Alonazo , for Production of Red Lakes. (P) Actienges. 

' fur Anilin Fab 

1 Monorzo. Mordant Dyeing . (P) Actienges. fiir Auilm 

Fab 

! Monazo, Mordant-Dyeing , and Intermediate Products. 

I (P) Abel. From Actienges. Kir Anilin Fab 209 

1 Monoforniyl ttPa®-Naplithyl(?ne - diinniiie ^'3 or ^^-Mono- 

sulphonii; Acid. (P) Gaess 209 

Mordant . (J.icbennaiin) <91 

' Naphthaecni' : JVrivatives of. , and Intermediate Pro- 
ducts. (P) lUyer and C(j ,••••••• •/ “‘r 

I Naphthacridmo Disiilphonic Aoifls. (Mi'hlaii anci Haase) 21 

i NaphthacrihyOrindinc ; Preparation of . (Mohlau and 

Hnasc) P 

Natural — . (Marchiewski) 89- 

Nitriles, Aromatic ; Maniilactiire of . (P) Imray. 

i From Fab. (Ih Prod. Cliini. de Tliann, .&c 1125 

o-Nitroacetophenone ; lltidnctiod of . (Bamberger 

aiul Elgir) 730 

Nitro- nnd Azo t'omponmls ; Uednclion of - (P) 

* Hoehringer iiiid iSochiH.. From Buchner ............ . (»92 

o-Nitrobenzakichyde ; lh'o(iiicikm of - (P) Foelsing. 1082 

p- nnd o-Nitroiicnzene Siilplionic Acids. ( Wohirnrl) 139 

Xitro CompouTids, Ai'omalic; Electrolytic Reduction of 

. (P) Boehri'igcr und Sochiie. From Bucluicr . . 992 

Nitro Compounds; Elecirolytic. Uednclion of . (P) 

Boehringer nnd Soehne. From Buchner 992 

Niln) Compounds ; Reduction of Aromatic . (P) 

Wirtli 22 

o-Nitropheiiyl-fl-Lactic Acid Methylketone, &c. ; Products 

Soluble ill water from . (P) lint ay. From Farb. 

vorm. Meister, Luciiu und Briining 499 

« Nitro-i3-Pbenvllactic Methylketone; Seporation of • — -. 

(P) Kalle and Co ...^ 622 

Nitroso- and Nitrocompounds; Reduction of Aromatic 

. (IB Vidal 1*344, 

Nitrosol^nziildehydc ; Frcparntioii of . (Alway) 4SS 

I Nitroso oxv-Compounds or Quinorie Clilorimides and 
1 Aromatic Amines. (P) Imray. From The Soo. Chem. 

1 1 mi., Basle 8Gl 

Nitrosophenol — “. (Docker and Soloninft).,,i 112.3 

Olive-Green Sulphide . (P) Oehler, Anilin- xind 

Anilinl'arben Fabrik. From Laska 791 

Orange-Brown Sulphur — — . (P) CassollaandCo. From 

Weinberg and Lango 22 

Oxazincs; Analogue of Lauth’s Violet in the Series of . 

( Kehrmann and Saager) 4i:j^ 

0.xidising Organic Compounds. (P) Imray. From The 

Farb. vorm. Meister, Lucius und Briining 94.^ 

Oxytrinhenylniethano ; The Chroinogcn of , Diphcnyl- 

qumoracthaue. (Bistrzyeki and Herbst) 901 

Paranitraulllne ; Manufacture of . (F) Meyenbcrg 

and others 1125 

rhonoxazines ; Niti-o-Derivatives of . (Kehrmann 

and Saager) 413 

Fhenylglvcino-«-Carboxylic Acid : Manufacturoof — ; 

( P) Comp. Par. de Coul. d’ Aniline * 414 

(P) Imray. From Farb. vorm. Meiater, Lucius und 

Briining .' 791 

Phloroglucinoljihthalein ; Preparation of . (Lieber- 

roann and Zenier) * 62*2 

Phthalic Gieen ; Characteristics of . (Prud'homme) . 64i8 

Pbylloporphyrin ; Characteristics of (Marohiesfaki) 89 

Porphyrin; Meso- and riiyllo- . (Marchiewski)...., 89 

Potassium Ferrocyanlde and Ferricyanide ; Action of 

iodine upon , (Motuschek) ,.1199 

Protocatechulc Aldehyde . (Liobejrniann) 1124 

Purpurogallin ; Examination of . (Perkin and Stevep) 90,90 

Purpwrogallin ; Formation of , by Electrolytic Oxidii* 
lion of Pyrogallol. (Perkin and Perkin) 415 
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Pyrottllo); Fonnutiott of Fiirpurognllin by Klectrolytio 

Oxidation of . (Perkin tindlVrkin) 413 ! 

Vyromellitic Acid j ConUonnation Products and Berivn* i 

tivesfrom . (P)Silbefrad 414 

Pyrone . (P) libray. From Tliu Furb. vonn. aici^ter, , 

Lucius und Uriiniuj? 693 j 

Pyrone Red . (P) Farbenfabrikeri of ElberfeM* Co. i 

From Nastvogid 372k I 

Pyrophtlialoiio and its Derivatives, (von Huber) 736 | 

Quinonopheaol (Simple Indjnhenols). (P) Soe. pour 1 

Findustrie Chim.. Basle 12 ik) ' 

Rod Aao : ' 

(P) ActienKCS. fiir Anilin Fabrikation 

(P) Badische Anilin und Soda Fiibrik. From Julius 141 

Rod Azo Mordarit-dyeiiif? . (P) Farb. vonn. Meist. r. 

Lucius und BrbninK. From Ernst and Seboll 1082 i 

Rod, Brown, and Purplo Sulphur . (Barillet) 8J> 

Roddish-Brown Azo . (P) Badischo Anilin und Soda I 

Fab. Prom Miinch 3125 | 

Red to Violet Azo . (P) Oobler, Anilin und Anilin- i 

farbenfabrik. From Laskn 540 

Resacetoln; Constitution of .\oncki and Siober’s . I 

(Billow) 41.3 i 

Rhodamine ; Para- and Meta . (NoeltinK and Puira) . 208 I 

Sulphide : 

(P) Manuf. Lyonnaise des Mai. Col 702 ■ 

(P) Rend Holliday and others 046,002 

(P) Shillito. From The Aniline Colour AVorks, 

formerly J. R. Clei^V 1125 

Snlphido , and Internn Uinle Compounds. (P) Read 

Holliday und others 1125 

Sulphide , and Jntennedialo i’rodueta. (P) Read 

Hollidiiy and others OtS 

Sulphide ; Ulassilicaiion of , in Italian Cusloius TiirilT. 

(^T.R.) 1022 ; 

Sulphide Derivatives. (P) Soc. pour rjnd. (;iiiin. it Bnslo 111 : 

Sulphide Derivatives <»f Indoplieiiols in a J'ure Stale. iP) i 

Soe. pour rind. ('him. A Hasle 141 ! 
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Sulphide , directly Dyeing Cotton. (P) Kallo and Co. 4'.d 
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Chem. AVerke vonn. H. Byk 23 ’ 

Sulphide , from Hypourates of Metadlamiues. (P) 

Chem. Fab. vonn. VVeiler-ter Meer 7!>2 

Sulphide , from at-Tolylenediamine. (P) Manuf. Lyon. 

do Mat. Col 1 41 

Sulpho Acids of Aromatic Aldehydes, and D.yestufTs there- 
from. (P) J>»ake. From Chem. Works, formerly i 

Sandoz 1081 

23-Sulpho-atithranilio Acid; Preparation of - — . (P) 

Kalle and Co 202 ' 

Sulphonic Acids of Aromatic Bases; Modifieation of 

Baking Process for Manufaettire of . (Junghalin) 292 ! 

Sulphonio Acids, Oi>uiiic ; Manufacture of . (P) i 

Wedekind and (X) 1290 

Sulphur . (P) Lake. From Chem. Fab. vorm. Saiidoz 209 

Sulphur , and Materials therefor. (P) Hansford. 

From Cassella and Co .' 209 

Sulphur; Direct Production of , on Textiles. (P) 

Actienges. fv\r Anilin Fab 25 

Sulphur; Printing with 1 (P) ('hem. Fab. vorm. 

Weiler-ter Meer 290 

Sulphur Substantive . (P) Badisebo Anilin und Soda 

Fabrik. From Julius und Reubold 992 

Sulphur ; Vidal’s Process for Producing . (Vidal) .... 292 

Sulphurised — : 1 

(P) Farb. vonn. Meister, Lucius und Briiinng 112.5 , 

(F) Imray. From The Soc. of Chem. Industry, ^ 

Basle 861 ' 

(P) Thompson and CJo. and Vlies 209 j 

Sulphurised , for Cotton. (P) Badische Anilin und i 

Soda Fabrik. From Haas Ml j 

Sulphurised , for Printing Fabrics. (P) Iraray. From j 

The Farb. vorm. Meister, Lucius und Brilning 862 

Sulphurised ; Printing with . (P) Imniy. From The 

Fabriquos de Prod, Chim. de Thann et de Mulhouse . . 294 

Yellow; Absorbing and Sensitising Power of .some . ' 

(Valeuta) lioi 

Tetramethyldiamlnodiphenylenerbenylraethane. (P) 

Guyot and Granderye 

Tetramoibylcliaminodiphenylliydroxyanthi'anel with Bon- I 

zone, &o. ; Condeneation Produet.s of . (Haller and 

Guvot) 1240 

Tetraphonylmethane ; Propamtion of . (Gombtrgand 

Berger) <121 ' 

Thiobeiizenyl . (P) Road Holliday and others 1126 

^a-Tolidino : Preparation and Properties of — . (Schultz i 

and Rohde) MO ! 

ni-Tolidine ; Preparation of . (Schultz and Rohde) ... 292 

Toluene j Condensation Products of , with Tetramethyl- 

diaminodiphenylhydroxyanthranol. (Haller and i 

Guyot) 1240 j 

jS'Tolnene Sulphonio Esters as Alkylating Agents. (DU- 

raarni and- Wenner) 

Triphenylethane ; Preparation of 1 ; 1 : 1 • (Kuntze- 

Fechner),...,,...;^ 

Trlphenylmethane : 

( Hiatrzy ohi and Herbst) • 001 ^ 

(P) Lake.^ From Chem. Works, formerly Sandoz. . -1081 i 
iP) ManufJ Ljonnaiae de MatlOres (Jolorantcs . . 946, 992 j 
Triphenylmetbane ] Constitution of Basic — (Braun), 1191 




Dyestuffs. Vsnous— conf. 

Tripheiiylincthane Dcrivsiivei, And Oxidatiod Products of 

Kamo. (Fritsch) 1124 

Trinhenyhnethyl; Analogues of — (Ooraberg),.* Ml3 

A’iolet-Azo - . (P) Oeliler, Anilin u»d Aumnfiu'ben 

Fabrik. From Lsska il41» 

ViolcLRt'd Azo . (P) Farb. vorm. Meister, Lucies und 

Hrtiuing. From Schmidt 1082 

Yellow Acridine : 

(P) Cassella and Co. From Wienberg 140 

(P) FarbciifabHken of Elberfeid Co. From NasG 

vogel (Ml 

(P) Farb. vorm. Meiiter, I.ueius und Pruning. 

From Sulist 1126 

(P) Sod. of Chem. Ind., Bssle. From Jodlicka 7f>2 

Yellow Azo — r-. (P) Farhenfabriken- of Blberfeid Co. 

From Runkel 209, 2(i9 

Yellow, Ac., of the Acridinlum Series. (P) Comp. Paris. 

do Coni. d’Aniline 21 

Yellow Mono-. 4 zo . (P) Farb. vorm. Meister, Lucius 

und Pruning. From Dolfuss and Hagenboch 862 

Yellow Nit ro . (P) Head Holliday and Sons 1126 

Yellow Salpbido : 

(P) Act ienges. fiir Amlin Fab, 1042 

(P) Actionges. fiir Anilin Fab, From Glcy Ili82 

Yellow Hulphur . (P) Aniline Colour 4tna Extract 

Wol•k^. From Ris and MyliuK 4W 

Yellow lo Orungo Niiro . (P) Read Hollidq^' and 

others li)8i 

Dye-Vat; Rocking . (P) Durando 79.3- 

Dyewood Extracts; Maniifaeturo of . (P) Peyrusson 219,1008 

Dyewoods in Mexico. (T.R.) 248 

Dynamite. Safety; Maniifaeturo of . (P) WestfAlisch- 

.\nhMliiHt*ho SprengslolTe-Actlenges * 1.1i>s 

Tax on — , in Mexico. (T.U.) 893^ 


E 


Enri hs, Rare ; Microscopic Detection of the — (Meyer) . . , 160 

Itare ; Separation of . ( Holmberg) * 1207 

Earth Xuts in tho West Indies, (T.R.) Freeman 12i> 

Earthcnwui*e; Composition for Forming Joints of , (P) 

Gates.. 909 

Enamelling — in tho Cold. (P) Boas and Co 969 

Glazed ; Manufacture of . (P) Dressier losy 

1 iiil^orted by Mexico. (T.K.) 249 

]\l!iuufa(!ture of ; 

( P) Ac.heson Co. From Aclicson 49(; 

(P) Justice. From the Acheson Oo **!»7 

Vnited States Customs Decision on . (T.R.).... 52 

Works; Lead Poisoning in . (T.R.) 5M) 

>Ser also under Pottery. 

Kbonil ino. See under Insulating Material. 

Education, Technical , in tho German Customs. (T.R.). . 1157 

Eftliients; Apparatus for Tixaiting Works— (P) Allen... 376 

Brewery; Disposal of . (Blake) 9.59 

from Sugar Factories; Purilloution of by Oxidation. 

(Grnssberger and Hamburg) 706- 

Piiritlcation of . (P) .Moller and Fblsche 377 

Eggs ; Preservation of ; 

(P) Marks. From Pfafl !*66 

(P) Schultz J58 

Preserving of . (P) Lake. From Aktleselsksbct 

" Progress ” t I35 

Egypt ; Chemicals and Medicines in . (T.R.) 828 

' Duty on Petroleum in . (T.R.) 119 

Imiiort of Chemicals into (T.E.) 661 

Indigo Trade at Port Said. (T.IL) 1622 

Natural Soda Deposits in . (Bryant) 785 

Elncis Guineensis ; Fruit and Oils from — . (Pendler) 751 

Elwomargaric Acitt ; Composition of . (Kametaka) ...... 1138 

Elaldic Acid and Oleic .Acid ; Isomeric Rolatiousbip of — . 

(Albitzky) 3W 

Elastic Albuminate, &c. ; Durable , (P) Olauson-Kaas. . . .5fiS 

Goods ; Moulding of — . (P) Daubitz and Loewy lOi 

Horny Substances (Cellulose Acetate). (P) Ledexer 563 

Electric Carbons ; U.8. Customs Decision on . (T.R.) .... 44<; 

Light Bulbs ; U.8 .Customs Decision oa . (T.R.) ..... 839 

Electrical Conductors ; Flexible , (P) Biemens Bros, and 

Co., and Dieselhorst * 42.5 

Endosmose ; Notes on — . ( Bancroft) 954- 

Energy; Generation of . (P) Tourneur 1298- 

Electrically Conducting Materials. See Conductors. 

Electricity; Apparatus for Heating by — . (P) Grlvolas, 


Conducting Materials for . (P) I^wondahl ^ 394 

Piwionby . (P) Gabreau 60®' 

Generation of . (P) Reid 803 


Non'(3ondoctors of rendered ConductanE. (P) > 

merhaiiz and Wien ^0 

Eleclro-Chemistry ; Importance of in Technlli^ 

Chemistry. (Buchner) ..........,.,,.,•.••,1 .., 1065 

Electrp-Dejjosition jn Photography. (Riedey) • . . 
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PAOB 

lillet^trO'Kndosmose ; Technical Apiilicntinn of . (von 

Bchwerin) 

•KUictro-Galvanmiiig. (Burgois and Kambucchen) .* BOO 

JKIoctro-Motlve For(;c« of Saline Solutions ,* Relations among 

. (Berthelot) 802 

Blectpo-riaiing. (V) Itailoy 306 

Apiwimtus for U«e in — : 

IP) Marichal 873 

|P) Schide. HM 

Solutions; Composition of — . (Keith) Oflu 

KIe<itro-Thernially Treating lyfatorials ; Apparatus for 

(P) Maxim 506 

Bloctrode i A New Positive . (P) Aocumiilatorenfab. 

Aktionges 10o3 

for Arc Lamps. (P) Bremer 10,1287 

Arc Lamps ; (jomposito Corbon . (P) Blondol.... IJ) 

Olecirodes ; Arc- Lamp : 

(P) Hopfolt 8s 

(P) Sander 1123 

Bipolar . ( Brochet and Bardlet ) 409 

Bipolar , and Metal Liaphragmf. (l)anned) 41>1> 

Blpoiai witli Soluble Anode. (Brochet and Barillet) . 98 

for Arc Lamps : 

(P) Abel. Prom Siemens and llaUko Aktienges. .. IS 

I P) Blonde! 4ST,620,S60 

(P) Eddmunn S6l 

for Arc Lamps ; MamifatUur** of . (P) Hopfelt 358 

.. Elet“trol.v tic Purposes. ( P) Hargreaves 1135 

Luminosconoo at . (Werner von Bolton) 1311 

/Klectrolyser with Revolving Platform. (P) Eppld s04 

JBlectrolysis; Apparatus for . (P) Salem 704. 

A promtus for Generating Currents for — . (P) Elmore 1134 

of Fused Substances ; ApparaHis for . ( P) Rot^pper . 1003 

with Soluble Anodes ; Formation of Precipitates by - — ", 
and Cause of Unipolar Conductivity. ( Isenbiirg) .... r.'*;* 

Zincing Objects by . (P) Szirmay 1054 

ijlectpolytes ; Applying Heat to . (P) Burgess and Ham> 

buechen 872 

Preparation of . (P) North-Western Storage Battery 

Co. From Gardiner 

JElectroiytic Apparatus : 

. (P) Atkins 1092 

(PS Burrow* 1054 

(Pj Fournier 954 

(P) Johnson 1249 

(P) Matthews and Davies 190 

(P) Security Investment Co. From Rt^ed 301, 304, 

305, 305 

(P) Tai’be 11 and Locke. From Briggs 704 

Apparatus; Device for Use with . (P) Wright 703 

jDeposits; Apparatus for Proiiuction of : 

(P) Hubert 101 

(P) Muller 109-3 

Deposits; Obtaining . (P) Soc. Anon. Le Carlwne.. . 1199 

(P) Solvay Proex^ss Co 1092 

(P) Solvay Process Cr. From Hannon 1298 

Processes and Apparatus. (P) Gurwitsch 872 

Kinbi-oidery ; Production of Colour Ellects on , (P) 

Eichorii “HO 

Emory ; Artificial . (P) Gacou 1294 

Product^ in U.S. A., in 1002. (T.R.) 1215 

Bmulsin ; Action of on Acids and Salts. (Slimmer) 39 

Bmulsion. See urnler Photographic. 

'Enamelling in the Cold. (P) Boas and Co 909 

Process of , (P) Garchey 298 

Bnamels. Translucent , Application of on Hard Porcelain. 

(P) Viltard and Collet 420 

White and Coloured , (P) Riokmunn ... 94 

'Encaustic and Antiseptic. (?) Toussainl..,. 226 

Antiseptic (“ L’Alsacienne ”) containing lormaldc- 

hydo. (P) Bauer * 1191 

Engravings ; Blocks for Reproduction of . i?) Levinstein 572 

Envelopes; Waterproof for containing Explosives. (P) 

Timmel 572 

Enzyme or Ferment- Action ; Reversibility of - — . (Hill) — .505 
which Etfects the Analirobio Respiration of Cells of Higi er 

Plants and Animals ; Isolation of the . (Stoklasa 

and Czerny) *174 

Enzymes; Anti . (Weinland) 311 

Combative or Protwtive . (Uelbriick) 81.H 

Fat-Splitting . (Lewkowitsch) 67 

Hydrolytic ; Influence of Stereochemical Conflguraiion of 

the GJucosides on Action of — . ( Poltevin) 253 

,in Fermentations by Fission Fungi. (Buchner and 

Meisenheimer) J74 

.. Plants j Oxidising . (Aso). llj[ 

Nomenclature of the—, (yon Lipmnwn) 310 

l^rt played by in Teast Life. (DelbrUck) 


Reducing — 
Ewot) 


(Reductases or Hydrogenases). (Pozzi- 


Ephedrine ; £:taminnl'inu of — 

Brigeron ; Essential Oil of . (Kebler and Pancoast) 925 

Erosion in Guns; Phenomena of . (Vielle) 820 

Eruclc Acid and Brsssidlc Acid ; Isomeric Relationship of 

. tAlbitzky) 300 

Erythrol ; Action of Phosphorous Acid on (OarrO) 714 


812 

570 


FAGK 

Eschscholtzii Califomica*, Alkaloids of . (Fischer and 

Tweeilcn) 162 

Essence of Rose in Bulgaria. (T.R.) 892 

Essences; Extraction of from Plant Tissues. (P) CTesp. lOt.'l 

Essential Oils. /Sfee uTuler Oils. 

“Essoreuse Noel’' Hydro-Extractor. (P) SociiitVi Marche- 

ville-Daguin et Cie 355 

Estera ; Enzymic Decomposition of — (P) Braun and 

Behrendt 873 

Nitric and Nitrous ; Preparation of . (Bouveault and 

Wahl) 888 

of Fatty Acids ; Decomposition of — . (P) fonnslein... 428 
„ Methylanthranilic Acid. (P) Imray. From The Farb. 

vorm. Meister, Lucius und Brllning .510 

Eiher for Anresllietic Puriwses. (Stolle) 227 

for Anirsthelic Puriwses; Examination of . ( Wobbe) 1067 

Peroxides in ; Detection of . (Jorissen) «6:( 

Test for Moisture in . (Bougault) 1019 

;S>a aluo Siilplmric Ether. 

Ethylenediainine Bases; Morenry Salts of . (P) Chem. 

Fill . vorm. E. Scheriiig. From Wiehinann and Kip- 

pcnlx'rg 649 

Etliylferrisulphrite : Prepar.ation of , (Reconra) 970 

Ethylrmobtlivliitumes. a- and fi- ; Determination of . 

(Vaubel) .'513 

Eugenol ; Determination of 656 

Determination of in Clove Oil : 

(Spurge) 764 

I (Thoms) 1155 

Euphorbone ; Characteristics of — — . (Ottow) 818 

; Evaporating Apparatus : 

(P) .Vndrews S9S 

(P) Cimpmun 1077 

' IP) Deiningor and Andre 787 

I (P) Poster 1188 

(P) Freitag 988 

1 (P) Holmes 7H6 

i (P) Howard 734 

I (P) KaufTinann .V!4 

I (P) Meyer. P'roin Meyer and Arbuckle 876.1301 

■ (P) Nilson 375 

(I*) Normandy i:4to 

(P) Ordway 202 

(P) Scott 987 

IP) Slade 1262 

(P) Utitiedt .544 

Apparatus ; Rotary Drums for . (P) Ekenberg 1,58 

Apparatus: Vapour . (P) Ordway 16 

Pan : 

( P) I’orter 89 

(P) Shaw 485 

Evaporation; Recovery of INlatters Mechanically Removed 

during . (P) Soe. Xbignesse and Macirerez 1245 

Explosion at Jx)wwood. Lancashire 821 

Indutmre of Pressure on Transmission of in Gases. 

(de Heinptiniie) 356 

Explosions within Receptacles for Volatile Combustibles ; 

Means for Pr eventing . (P) Bouchaud-Praceiq . . 734 

Explosive Compounds for Signals, Blasting, Ac. (P) Brock . . 700 

Effects for Blasting Purposes; Obtaining . (P) Wood 

and Knudsen 1208 

Materials; Easily I gnitiblc . (P) Duttenhofer Ill 

Now : 

(?) Hichel 710 

(P) Luciani 760,924 

New , and Manufacture of same. (P) Beardsley 7lU 

Nitroglycerin; Gelatinised .and Manufacture thci-cor. 

(P) Soc. Dynamit vorm. A. Nobel 1367 

of the Fulminate Type. (P) Soci^tc Dynamite Noljel. . 229 

Prodrretion of . (P) Vergd 13(»8 

Safety : 

(P) Choisy 1808 

(P) Frank 924 

Smokeless . (P) McDaniel 165 

Explosives; Annual Report of Inspectors of for 11H)2 881 

Composition of “ Prometheus ” 820 

Detonation of High . (P) Hale and Bell 441 

Experiments with Safety . (Beylitig) 820 

for Blasting Purposes. (P) Drcarry 1208 

„ Minos. (P) Luciani 165 

Improved : 

(P)Az 760 

(P) Callenberg 76o 

in Coal Mines; Additions to 710 

,. Coal Mines Order 1148 

Increasing the Stability of Safety , (P) Schachtebeck 229 

Kneading Machines for Manufacture of . (P) Kynoch 

andAsh'ey 1366 

Manufacture of : 

(P) Bichel 963,1004 

(P) Callenberg 380 

(P) Kynoch and Cocking 1866 

IP) Soc. Anon, dea Poudres et Dynamite 1367 

(P) Soc. Westf&liach-Anhaltisohe Sprong&totf 1015 

(Ft Washers. From Rochdale Powder Co 573 

New Material for . (P) Angell 963 

Nitro ; Manufacture of , (P) Hough 660 

Non-Detonating Safety . ( M CurtiS and others 1308 

of High Disruptive Force. (P) Escales Ill 



INDEX OP SUBJECTS. 




PAOB 

Explosives— con^. 

Powdered Aluminium for g82 

Produetionof . (P) Brock 1808 

liceordiiiK Pressure Gauge for . (P) Petavel and 

Bruce-Kingsmill 22a 

Recovery of Acetone from Manufacture of — (P) 

Robertson and Rintou) 441 

Safety : 

(P) Schachtebook 111,220 

(P) Wetter. From the Westiaiiscli-Anhaltische 

Sprengstoff-Aktiengcs 22a 

Safety ; Inorea^ng the Stability of . (P) Si^hachtebeck 710 

Safely ; Manufacture of : 

(P) McCracken S22 

(P) PoetterandCo or)0 

Safety , or Blasting Compositions. (P) Wetter. From 

Tno WestfAlisch-Anhaltisehe SprengstofT 710 

Smoke-Generator for Shnipnel Shells. (P) Sehon 5i2 

Standard Regulations for Preparation of Lead Cylinders 

for 110! 

Waterproof Envelope lor Containing . (P) Tiinmel.. :>T1 

>SVe aiso l^rimers. 

Pyrotechnics. 

Sre also under Detonators and Percussion Caps. 

See also under Fulminate Compositions. 

Exporls and Imports of llie United Kingdom and Germany in 

1901 ; Statistics of Chemical . ( Evershed) 

Exposition, International, of Spirits at Vienna. (T.R.) i;i7r» 

Extraction Apparatus : 

(P) Banday .‘t7.S 

(P) Egrot. Grange ft Cie 288 

(Pi Jacq ics and Bernard 109.'( 

(P) Voiry and other.s .'. 1078 

r'entrifugal (P) Peterson 1077 

Continuous . (P) lleimnnn 018 


Fnhrie; Waterproof . (P) Muller Jacobs, do Styak, and 

Itoberts. From Mull(!r-Jaeobs 1242 

with Metallic Coating. (1*) Leuscher 211 

Falivics; Apparatus for Printing . (P) Sanderson 9D4 

Apparatus for Relief Printing and Colouring of . (P) 

Holland. From Bennett 948 

Apparatus for Steaming — . (P) Schittko (524 

I'oloiir ElTects on; Production of . (P) Brandon- 

berger 10S3 

Colour Effects on Woven . (P) Calico Printers’ Asso- 
ciation and NuttnH 892 

Colours for Chemical Printing on . (P) Jochum 91 

Fireprooling and Waterprooflng of' (P) Garin 1291 

Fireproofing of . (P) BUmio 551 

.Manufacture of . (P) Oesterheld 419 

Mercerisation of . (P) The Calico Printers’ Associa- 
tion and W. Warr 924 

Ornamentation of . (P> Jjake. From Lu Soei^te 

•‘Aim© Baboin” 294 

Printed . (P) Barboutaii . . .* .'»52 I 

Producing Patterns on . (P) Jegler 91 

Rendering Incombustible. (P) Perkin, jun., and 

others 142 

Scouring , and Apparatus therefor. (P) Morel and 

Porehez f»r»l 

Silk-like Effects on . (P) Lilienfeld 1846 

Speckled Multi-coloured Effects on . (P) Haase 905 

AVaterprooUng and Rr.t-prooting of . (P) Oriental 

Waterprooflng Syndicate*. From Williams 862 

Wnterprooflng of (P) Schrader 1127 

Woollen; Fulling of . (P) Haddar, From Elosegui. 491 

See also under Textiles and Tissues. 

ractorie.s, Accumulator ; Dangers to Health in . ( Wagencr) 889 

Factory Costs ; Discussion on — fOarry) 130 

Farina; ApiJaratus for Sterilising . (P) Soc. Daverio 

Henrici and Co 109 

Fnrnley Hall ; Visit to 851 

Fat ; Apparatus for Extraction of . (P) Jacques and Ber- 
nard 1095 

Bear-; Characteristics of Authentic . (Keblcr and 

pancoast) 1003 

Determination of : 

(Ijehmanu) 1100 

(VOltz) 110(1 

Industry ; Problems in the . (Lewkowitsch) 6W 

Liquors for Chrome and other Leather. (Dreber) 950 

Fats, Animal and Vegotable; Ti'eatment o* . (P) Bouvier 602 

Apparatus for Rwovery of . (P) Schilling and Kre- 

mer 1095 

Enzymic Decomposition of : 

(Braun). 1137 

( Braun and Bebreudt) 089 

(P) Braun and Behrendt 873 

for Forming KmulsiODB ; Manufacture of . fP) Soci6t<^ 

Allendorff and Kopp 807 


Hydrolysis of by Means of Dilute Acids. (Levr- 


kowitsch) or 

Hydrolysis of by Means of StM^psin. (Lewkowitseli 

undMuoleod) 1091- 

Influence of Different Proteids on . (Pasti'ovitch and 

UIzcr) 2lS‘ 

lotline Absorption of . (Tolman and Munson) .301' 

Neutralisation of . (P) Sec. Anon, des Savonneries . . 9is 

Purification of : 

(P) Presenilis li)2: 

(P) Kbuner und ScK^hne. From Klimont 218- 

(P) Klimont 87il' 

Sapouirtcation of . (P) Perrelet .HTft 

Separation of JJqiiid C m.stltuents of * ( P) Breda. . . . 874 

Separation of tho Unsaturati'd Fatty Acidsof . (Farii- 

.Hteiner) .S7>' 

Splitting of by Enzymes. (Coiinstian) 80, 

Treatment of ; 

(P) Weygang tUlv 

See also under Greases and Oils, Fatty. 

Faity Arids; Action of Metals on at High Tcmpovatiires. 

( IHSbert) 427 

A«*id8 ; Action of /inc-Dust on at High Temperatures. 

( HCl»ert) OSvt 

Acids; Decomposition of Ester.s ot — . (P) Oonnstelii . . 428 

Acids : Formation of from llydroearbor.s in Petroleum 

and Va,<!limi, (P) Rcale ‘JIH- 

Aciils ; Formation of Hydrocarbons in Distillation of — — . 

(Kos.sler) 378 • 

Acid.s ; Manufaeluiv of . (P) Rost 105.3 

Acids; Oxidation of — by Caro’s Hicagent. (Albitzky) . ttis- 
Acids, Solid ; Dtib'rmination of Mean Molecular Weight of 

. (Philippe) 80(t 

Matters; Extraction and Recovery of *. (P) Garflold. 1249' 

Matter.-*; Extraction of . (P)Biirbo UlT- 

Oils. See under Oils. 


Feeding Cakes; Preservation of . (P) Soc. Noiivello den 

Haiti ncries de St. fiOuis ; 507 

Fehling’s Solution ; Volumetric Use of . (Harrison) ..... ]ol» 

Ferment Action and Catalysis. (Bredig) 28.8- 

Ferments; Action of Abietic Acid on . (Klfront 87(1- 

Action of Fluorescent Substances on . (von Tapp- 

ciner) 114*2 

Action of on Acids and Salts, (Slimmer) 89- 

Notes on Recent Work on Vegetable . (Freeman) .... Vl 4 


Fermentation ; Alcoholic : 

(Aberson) 


Alcfiholic ; Idmitity of with Anaerobic Ilospiration ... Hi .8 

(!au.so8 of Boiling . (Harders) 1148* 

Formation of Larg** Bnbbl(^s during •— *. (Kloinke) lov.i- 

Fermentations ( Beer) at High Tomporatures. (Windisch)... *222' 
Fermented Lupiors. See under Liquors. 

Fermenting; Cooling Apparatus for Use {p , (p) von 

Roinremont 1099* 

Tuns. (P) Seybotli 12l».3* 

Tuns ; Experiments with Coating of . (Smits) .'lO.V 

Tuns; Internal Coating of . (Migula) 1802: 

Vats *>r Vessels for , (P) Weber *228 


Ferric Oxide and its Compounds; Mamifa«turo of — — . (P) 

Howard and Hadley 1217* 

Sulphate; Compound of with Sulphuric Acid. (Re- 

coura) (Milt 

Sulphate ; Production of . (P) Meurer 9.'4 

F*jrricyanic Acid and Ferrocyanic.lcid ; Chemical Equilibrium 

between . (Pnid’horame) IJO.s; 

Forrisulphuric Acid and Ethyl Ferrisulphate. (Rec*)ura) .... 970 
Ferrite in Steel Simultaneously with Cementitc. (Lange) .... 18 r»(V 

Ferro-Chromo ; U.S. Cu.stoms DiHilsioii on . (T.R.) 1072'. 

Use of for Constructing Tuyiires &e. (P) Gernmt . . . 085 

Ferroeyanic Acid and Ferricyanio Acid ; Chemical Equilibrium 

Ijetween. (Prud’homrae) 130^4 

Forrm-yaiiides ; Hydroc.vanic Acid from . (P)Oaig..... t).'?- 

See also under Prussiates. 


Ferro-Manganese ; Technical . (Nasko and Westermann) 

Ferro-Nickel Briquettes; Technical Analysis of — *. (Jarat>8 

and Nissen) 

Ferro-Silicon in Prance. (T.R.) 

Ferrous Salts ; lodometry of . (Hupp) 

Fertiliser ; Composition for Use as a . (P) Bowker. From 

Bmilli... ' 

from Distillery Viuasscs or Waste Waters of Sugar Works. 

(P) Vasseux 

Production of from Gorse. (P) Horteloup 

Fertili*‘€rs and Feeding Stud's Act, 1898. (T R.) 

Manufaciuro of by Eleetrieity. ( P) Crooko 

Potash in ; Determination of — ;. ( Haro) 

Production of . ( P) Jarecki 

Production of - — in Canada. (I>ang) 

• Use of on Potato Land in Germany 

See also under Manuitss. 

Fibre; Apparatus for Manufacture of — . (P) Warren and 

Co. From Gore 

Flax ; Production of . ( P ) M udge 

for Spinning and f^per Making, from Peat Moss. (P) 




498* 

8 

f)7.v 

289 


87> 


1099 

1145 

984 

«4F 

852 

878 

5.81 

1399' 


049 

994 
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PJLOS 

yibrca. Aniisal ; of — for Dy^inar. (P) Johnson. 

Prom The Badlsche Anllin und Scwla Full 211 

Apparatus for I)yeing Textile , (P) RoMler 417 

, Kxtrtiction of Gum from . (P) Srumaire and Diss ... 994 

from Sierra Leone 737 

(Indian) of the Agave Americana and Marsdenia Tcna* 

ciiiNima 1192 

Long, for Spinning i Obtaining from Willow Shoots. 

(P) von Ordody 1127 

Vegetable ; Extraction of (norganic and Organic Foreign 

Matter from (P) Lugo 061 

Vegetable ; Preparing for Bleaching und Paper-Making. 

(P) Badoil and Boyer 295 

Vegetable ; T'roaiment of — . (P) Lee 42 

T’ibrous Matertala; Spinning or Twisting Artificial . (P) 

Strehlenert 92 

Apparatus for Dyeing, Ac.. . (P) Daraue 1345 

Apparatus for Washing, &o., . (P) Hibhert 42 

Bleaching , and Apparatus therefor. (P) Shaw HI 

Dyeing of . (P) Owens 793 

Treatment of . (P) La Soc. FraucaihO de Ramie. 

From Masse 25 

Substances 1 Decorticating, Ac. . (P) Depetro r.ftl 

, Substances; Scouring 3tacliiue foi . (P) McNaught. 739 

field Head Mills ; Visit to 851 

filaments ; Oelluloso — ; 

(P) liehner 569 

(P) Stettrn and Woodley 569 

for Incaiidescenco Lamps. (P) Abel. From Siemens and 

Halske 610 

„ Incandesclrig Electric Lamps. (P) Voelker 18 

from Cellulose ; Manufacture of — . (P) Stoarn 02 

„ Cellulose Solutions. (P) Thiele 550 

„ Cellulose Solutions 5 Miuuifaeture of . (P) Thielo 25 

Film Crystals. (Suxby) 257 

Films, Sea under rhotographic, 

Filter : . 

(P) BUtor 287 

(P) Engel 734 

(Pj Scudder 202 

(P) Society Masch. Actiengos. vorm. Breitfold and 

others. From Kosttilck 287 

(?) Stiller 203 

(P) Teel 136, 1.36 

and Extractor Press. (P) Crossman 287 

Barrel . (P) Woods. FroniTully 202 

Cellulose for Wines, Ac. (P) Prode 224 

Centrifugal . (P) Moore 203 

Construction of — * : 

(P) Goddard 16 

U’) Simmons 41 

(P) Soc. MascUinenhau vonn. Broitfcld Danck und 

Co. From Kostalek 85 

Giving High Yield of Sugar Juices. (P) Soc. Maschineu- 

bau-Actienges. vorm. Broil fold und Co 105 

Improved . (P) Kiefer 690 

Mass ; U.S. Customs Decision on . (T.R.) 1314 

Oil : 

(P) Conn 150 

(P) Franko 35 

Sterilis'ng, Single, or Multiple Effect . ( P) Rojat .... 4.36 

Tranomitting only Dltra-Violot Light. (Woorl) 4*10 

Filters. (P) Kneuper 410 

Construction of , (P) Adams 508 

for M'ino, Oil, Ac. (P) Salvarelli 988 

Improved — . (P) Boult. FromKojat 69o 

Oil . (P) Wuwlen 1138 

Preparation of Materials for Use in . (P) Candy 1206 

Filter*Platea for Presses, to Replace Cloth Bags. (V) Cape 

andOddo 1138 

Filter«Press: 

(P) Filter- und Brau-Tcchnische Maschinen-Fabrik 

Aidieuges. From Sommer .' 136 

(P)Gu.v.... 16 

(?) Kolb.... 410 

( P) SociOte Ch. Prevet et Cic * 644 

(P) Stovoken 788 

Constrction of - — ( P) James 138 

“LeSuprOme.” (P) Bennac 544 

Use of ■ — for Retention of Dust. (P) Taupenot 1038 

FilterS-Presses: 

(P) Hardingham. From Johnson 375 

(P) Meura m 

Filtering Apparatus : 

(P) Marks. From McG. Chapman 4.36 

(P) Roth. From Keane , 41 

(P) Soci6td Simonetoii Fr^res 186 

Filtering Material ; Manufacture of . (P) Bomeislerand 

Fisher. Prom Wcndling 644 

Materials;. Revivification of — . (P) l^wlcki 1121 

Media (Bone-Char) ; Regeneratioij^f-—. (P) Liewicki. 665 

Fine Chemicals and Drugs in Canada. (Lang) 631 

Firebricks ; Behaviour of in Zinc Furnaces. (Milhlhiiuser) 656 

Properties of . (Mtthlbftuser) 666 

Fipebri<;k Industry of New Jersey. (Ries) 1293 

Fireclay Goods ; Composition for Forming Joints for (P) 

OaU‘8 099 

Fire-Extinguishing Powder. (P) Vorwerk...*. 444 


PAOB 

Fireproof Composition called ’‘Goudron do Syracuse.*’ (Ma-^ 

hleux)Vr. 1081 

Composition for Preventing Radiation of Heat. (P) 

Th(»mp*on. From Bevilacqna 160 

Material. ( P) Heinrich and Haardt 951 

Materials; Production of (P) Engels... 1195 

Fireproofing Combustible Materials. (P) Baxter 998 

Composition (P) Blenif> 146 

Materials a-s Appliei) to W'ood ; Use of . (Sadtler) .... 193 

Method of . (P) Garin * 1291 

Fires ; Extinguishing of . (P) van Riper and Guthrie. 869 

Fireworks ; Product for Manufacture of . (P) Salas ..... 1064 

Fire-resisting Material from Asbestos. (P) Chagot and 

QuCdeville 555 

-rosisting Material: Manufacturo of Flexible . (P) 

British Uralite Co. and Priswell 299 

Firc-Weed and Erigeron ; Essential Oils of . (Keblerand 

PaneoasL) 923 

Fish Oils. AVe under Oils. 

-Waste and Garbage; Extracting Oil from . (P) 

Etison 661 

-Waste; Apparatus for Extracting Oil from - — . (P) 

Kdson :;••• 

•Waste; Apparatus for Rendering . (P) Haddan. 

From Edwon 372 

Waste ; Apparatus for Rendering or Reducing — (P) 

Haddan. From Etison 807 

Flames ; Coloured for ilivnninations. (P) llodgkinson . . 1208 

Tomperatuie of . (FOry) 1341 

Flask for Holding Volatile Liniiids. (V) Goetx 288 

„ Volatile Liriuids. (P) Thilo 942 

Flavaniline. See under Dycstiiirs. 

Flavanthivne. Sec under Dyestuffs. 

Flax: Blenching of . (P) Jardin 1127 

Fibre ; Production of . (P) Mudge 904 

Fibre Suitable for Spinning. (P) Jneeb and Pntzkow) , . . 362 

Production of in Ireland. (T.R.)..... lUl 

Retting of , and Apparatus therefor. (P) van Steen- 

kiste 219 

Flax-W’ax ; Charncteristics of . (HolTmeister) 639 

Float ; Regulating , for Milk of Lime, Ac, (1^) Bleriot. , . . 899 

Floor-Cloth ; Composition for Mannfaetiu’o of . (P) 

Peters and Shepherd .'46 

Covering; Manufacture of . (F) Berliner. From 

Sanders >36 

•Coverings ; Printing or tJolouring . (P) Lundeberg , 7.39 

See also under LiuoU'um. 

Flour of High Nutritive Value ; “ Farino d'isis I6eitlnn6e.” 

(P) Prat and Basset 607 

Purifying and Increasing Nutritive Qualities of . (P) 

Alsop 1062 

U.S. Customs Decision on Rico . (T.R.) 121 

See also under Meal. 

Flours Employed as Food ; Foreign . (Ballard) 707 

Fatty Matters Mild Aciility of . (Balland) 130.3 

Phosphorus in . (BalUmd) 31.’1 

Flower Culture for Distilling in Southern Franc**. (T.R.) .... 1218 

Flowers; Extraction ot Perfumes from . (P) Servo 1807 

Flue-Dust; Reclaiming of . (F) Williams 499 

-Dust; Silicttted . (F) Williams 49t> 

Fluids; Apparatus for Electrocndosmolically Freeing Ma- 
terials from . ( F) Schwerin 370 

Apparatus for Preventing Explosions of Containers for 

Compressed . (P) Sociote d’Escant 788 

Apparatus for Purifying . (P) Brooke 787 

Concentration of . (P) Moyer. From Meyer and 

Arbucklo 876 

Means tor Evaporation of . (P) Meyer. Prom Meyer 

and Arhuckle 1501 

of Different Densities ; Appanitus for Separating . (P) 

Mux^farlane 987 

Fluorescence of Naphthalic Anhydride. (Hewitt) 127 

Fluorine; Combination of Solid with Liquid Hydrogen. 

(Moissan and Dewar) 443 

in Wine; Detection of—— (Tu.sini) 45 

l^Iidiftcation of • . (Moissan and Dewar) 443 

Fluor Spar IVoduotion of the United States. (T.R.) 1028 

Fodder ; Pre^paration of from Beetroot Residues. (P) 

Lafeuillo 756 

-plants ; Hydrogofi Cyanide in . (BrUnuich) 766 

Fodders: Preservation of Compressed — . (P) Soc. Nouvelle 

(ies Batfineries du St. Louis 607 

Foot!; Concentrated . (P) Woolf 370 

Pastes; Manulacture of . (P) Tommasini and 

Ceschina 41 

Preparation (Milk Extract), (P) Eicholbaum 376 

Product; and Manufacture of same. (P) Casein Co. of 

America. From Dunham 922 

Product containing H»moglobin. (P) Uaussen 607 

Products from Whey, (P) Ramage 1010 

Products obtained from Manioc. (Balland) 607 

Products; Preparation of Cereal , (P) Espey 876 

Products ; Preservation of — . (P) Baker 376, 507 

Products : U.S. Customs instructions Oh Adulterated — 

(T.E.) 892 

Products ; U.S. Prohibition of Adulterated — (T.R.) . . 768 
■ Sterilisation of . ( P) Maussion 435 
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FAOB 

foods. Gluten ; Deteriiiiviation of Fat and Acidity In . 

(^udemaii) 

Preserving -*-*• (P) Maussion and Montupet 1062 

IJse of Artificial Dyestutfs for ColourioK . (Schi^herl) 1144 

Foodstuflli contniniiilf Casein. (P) Hatmaker 645 

See also under Alimentary Substances. 

Forest Products in the United States. (T.R.) 1264 

Forgings; Preparation of free from Pores, &e. (Ma- 

theaius) 1080 

Formaldehyde ; Action of on certain Ketone*. (Gold- 
schmidt) 4.S7 

and Alkali Metals; Preparation of Derivatives of 

(P) Foclslng ikl-> 

,, Silver Nitrate; Reaction hetAveon (Vanino) .... 1261 

Vegetable Tar; Oondensalion Product from . 

(Lingner) lOU 

Comparison of Metho<is for Determining . (Smith) .. 

Compound of — . (P) Lcnatit KHW 

Determination of in Solutions. (liouimc) 1107 

Disinteetlng by Means of . (P) Decroue 436 

Ahw Generator. (P) Garman and Lawrence 436 

in Air ; Determination of . (Rorayn and Voorthiiis) . ^26 

„ Formalin ; Quantitative Determination of . (Willi- 

nit’/.) 577 

Milk; DeterminRion of . (Smith) 1260 

Nueleinic Acids; Manufacture of . (P) Newton. 

From the Farb. vortu. F. Payer & Co 571 

Products of Reaction of - on Aromatic Aminos. (Gold- 
schmidt) 4.38 

Separation of the Amino and Acid Functions by Means 

of . (SchitT) 118 

IJse of — in Preparation of Nutritive Substances. (Gold- 
schmidt) 708 

Formalin-; Disinfection by in the Brewery. (Hayder).,. 1000 

Formane ; Characteristics of 438 

Formates ; ProilucI ion of Oxalates from . (P) Elektro- 

Chem. Werke 

Formic Acid and its Salts; Gasometrio Valuation of 

(Wegner) 

Acid; Applieiitiori of for Dyeing and Printing. (Pic- 

qiiet) 

Arid ; Klcctrolysis of . ( <alzer) 

Acid; Produclioii of During Alcoholic Fermentation. 

(Thomas) 043 

A(^id ; Synthesis of . (Moissan) 50 

Acid; Use of in Leather Dyeing. (Lamb) 1044 

Formosa : Camphor Exports and Monopoly in . (T.R.) .. 10.32 

Camphor Forest in . (T.U,) 1032 

Fortr.ylated <^om pounds. See in\d:-r Dyostun’s. 
Kormyl-1.4-Naphthylcno Diamine. See under Dyestuffs. 

Foundry Sand ; Ronoval ing . (P) Lake. From The 

General Electric, t'o 014 

Vi'actional Distillation; Manufacture of Substances usually 

Prepared by . (P) Uousfleia ir, 

France; Alcohol Duty in . (T.U.) 173 

Alcohol Production and Consumption in . (Kraus) .. 447 

Alcohol Tax in — — . (T.R.) 131G 

Briquette Industry in . (L()^z,e) 1078 


(’andies and Soap in Lyons. (T.R.) . 

Ferrosilieoii in . (T.R.) . . 

Flower Culture for Distilling m - 


(T.R.) . 


878 


1010 


2114 

33 


r7 I 


10.30 

075 

1218 


Legislation on Sugar in . (T.R.) 1150 

Manure Indu.stry in Lyons. (T.R.) 1031 ' 

New Law on Sugar in . (T.R.) 6(!.5 i 

Now Sugar ROgime in , (T.R.) 1113 

Oil and ScHJd Tra<ie of Marseilles, (T.R.) ,324 j 

Olives and Olive Oil in . (Skinner) 705 i 

Phesphorus in Lyons. (T.R.) 1028 

Pyrites in Lyons. (T.R.) i02s ; 

Soap Manufacture iu Marseilic.s. (T.R )...,. 10.30 

Tanning Extract from Sweet Chestnut Wood iu Corsica. i 

(T.R.) 033 ! 

Trade of with United Kingdom. (T.R.) 1312 ! 

Sugar Harvest of iu 1002-3 1375 j 

Freezing; Methods of , and Apparatus therefor. (P) | 

Wollers 1237 i 

FrojarOil. AVa Oil, Essential. j 

French Parsley Oil. See under Oil, Essential, j 

"Frog-Spawn Fungus ” ; Cultivation of . (Do Veer) 1141 ! 

Froth Condenser for Centrifugal Machines. (P) The Bcrgh I 

Clarified Milk Co. From Bergh 108 j 

Fruit ; Desiccation of . ( P) Pasaburg 708 ) 

Essences ; U.S. Customs Decision on — . (T.R.) ........ 76S j 

Juices; Preservation of . (P) Sandmann and Eichel- ' 

baum 750 { 

Juices; U.8. Customs Decision on . (T.R.) 44» I 

Oils. S60 under Oils. ' ^ ^ 

Sulphuring of Dried Imported into Germany. (T.R.) 980 

Fruits ; Sallcylio Acid in . (Titiphagen and Butke) 506 

Fuel ; for Burning Liquid — . (P) Lindemann. 

From Korting CIS 

Apparatus for Combustion of Finely-divided Solid — — . 

(P) Bailey 18 

Arsenic in ; Determination of . (Thorpe) 964 

Artificial : 

(P) Brown 735 

(p) LefOvre and Blum. 1286 

Artificial , and Manufhotnre thereof. (P) May ....... 860 


rioi 

Fuel— con f. 

Artificial ; Briquettes of — — ; 

(P) Bnult. FromKOueman 204 

(P) Pihoii 205 

Artificial , from Coal Dross, Peat, or Lignite. (P) 

Godin, Gael, and Balagtm 337 

Artificial ; Manufacture of : 

(P) .Adrot 790 

(F) Hoult. From KOiiemann 80 

(P) Forester 989 

(P) Ptacek 546 

Blocks or Briquettes. ( P) Berntrop and Hulsebooh. ..... 789 

Briquettes. (P) Simons 138 

Briquettes ; CompoHitioii of . (P) Besnard 411 

Briquettes ; Mariufwturo of : 

(P) Kliinden and Malden 16 

(P) Desouches and Grain 11 1122 

Oarbonaceous ; Combustion of in Furnaoos. (P) 

Johnson. From Biillett 86 

t'ombustion of in Furnaces and Kilns. (P) Thomson 485 

Composition of Matter to lie used with (P) Living- 
stone and Vand(>re(K)k 289 

Compound Emulsion. . (P) Fuel .and Gas Manufacturing 

t.'o. Prom Brfjwue 

Fluid; Produetion(»f . (P) Kueuzol, jim 486 

from Slate or Bitumiuuiis Shale. (P) Uuppenbauer 487 

Liquid . (P) Miussie 647 

Liquid ; Burning of- — in Steam Boilers. (P) Weir..,.. 851) 

Liquid; Method of Using — . (P) Thwaite 948 

MHuufactimi of — . (P) Uuppenbauer 020 

New . (P) Lefevro and Blum 616 

Peat Blocks for Use us . (P) Thompson. From 

White and (.?'ritfiu 1237 

l*eut ; Manufacture of - — ; 

(PI BiirlleLl. From Kellond 87 

(P) Bessey 943 

Solid from Petroleum, Ac. (P) Berntrop and van 

Ledden Uulsebosch 646 

Solidified . (P) Widinor 54.1 

Utilisation of Carbonaceous Liquids as . (P) Cotton . 485 

Fuels, Idquid ; Apparatus for Iloating. Ac. (P) Marehant... 204 
Fulminate Compositions ; Non-Sensitive . (P) Hirten- 

berger Patronon /ilndbUtchon, Ac Ill 

Fume, Zinc and Lead ; Rufining of . (P) United States 

Smelting Co. From Bartlett 97 

Fumes ; Apparntns for Abstracting . (P) Lyiies......... 644 

Apparatus for Purifying . (P) Elliott 989 

Collection and Treatment of . (P) Western 879 

Forimul in Volatilisation Proctwses; Condensing — -v 

(P) MclCniglit J0.'18 

from Works ; Appliances for Carrying off . (P) Lynea 484 

Nitrous; Utilisation of Ri^sidual . (Blondel) 749 

Recovery and Treutmont of . (P) The Cadmium and 

Zinc Ores Products Syndicate 1052 

Fungi ; A sporogenic Budding—— in Breweries. (Will) 814 

Jinzymes in Fenm.'ntations by Fission . (Buchner 

ami Moisenhcimer) 374 

Fiirfunl iu Rectified Spirits. (Nagel).... 959 

Furnace, und Apparatus connected therewith, ( P) Foote and 

Robinson 363 

Blast : 

(P) Eies«*r. From Bentley 216 

(P) Gurretson Furnace Co. From Garretson 747 

(P) Hanues 148 

(P) Huth. From Erzig 701 

(!’) Wbnig. From Berg 423 

Blast; Temperature Reactions in the — (Allen) 910 

Calcining . (P) Jlatmaker. From Ueunig * 6Ut> 

Calcining or Decomposing . (P) Verein OUem. Fab. 

in Mannheim. From Hascnbach. 000 

Construction of ■. (P) Smith 369 

Continuous Ingot-Heating . (P) Keiser 33 

Converter — . (P) Miller and Hurst. From Carson 82 

Crucible Smelling . ( P) Fursbacb and Cloro 498 

Double-hearth Heating . (P) National Tube Co. 

From Patterson 736 

Electric : 

(P) Bradley 660 

(P) Carrere 703 

(P) Comp, du ROacteur M^tallurgiquo 1356 

(P) Girod % 10.54 

(P) Hammond..... 371 

(P) Harmet 1248, 1249 

( P) We-stinghouso. Prom Potter 99, 99, 99, 300 

Electric for Iron and its Compounds. (P) Harmet 638, 

638 

Electric Smelting . (F) Lake Superior Power Co. 

From Sjustedt 637 

Electric Tubular (P) Wostinghouse. From Potter. 99 

Electrical — for Burning Lime. (P) J^e Roy J39 

Electrical for Iron or its Compounds . (P) 

Harmet - 601 

for Burning Fine Fuel. (P) Fonner 486 

Calcining Mercury Ores. (P) Cutler 1197 

„ OombuHtiou of Organic Materials. (P) Willshoar.,,. 668 

„ Fusing Metals, Ac. (P) Shadforth 499 

„ Gas-Grenorators, Ae. (P) Desgraz ..... 989 

„ Melting Metals. (P) Od Burner Fumaoe Co. From 

Anderson ; w 

„ Melting Vitreous Matters ; Combined (P) OLark* 

From Feliuer and Ziegler * 1293 

M Oxidising Metals. (P) James 761 
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PAOl 

Furnac^rowf. 

for Porcolain. Ac. (F) Goelte) 620. £29 I 

^ Quicksilver. (P) Tregidgo 1002 

.. Uoaatlng and Htneliing Ores. (P) Cation 701 ; 

„ Itoastinir Ores : ! 

(P) Edward 32 1 

(P) Edwards 6l4 ‘ 

(P) The Nichols Chemical Co IIOS 

„ Rojisting Pyrites, Ac. (P) Ecnkor and Hartiiiaiin — O.'iO i 

„ Sulphide Ores or Carbonau?^. (P) Spirek 1002 

Treating Metals. (P) Murdoch 701 ; 

Oas Crucible . (P) Acme Gas Co 088 ] 

Heating . (P) Jlaniels 138 | 

Hot Air-—. (P) Chappell 203 ; 

Improved : i 

(P) Aomo Steel Co. From Sellcck 788 

(P) Hawley Down-draft Furnace Co. From 

Schwartz (JIO 

Iron-Smoltlng . (P) Jones Direct Process Steel Co. ; 

From Jones DO > 

Limekiln, (P) Shoop 1.38 { 

Melting : i 

(P) Cottrell 034 I 

(P) Daniels 49.8 

<P ) Key ling 499 

<P) Paxson Co. From Brown 871 j 

Metallurgical : 

(P) Browning. From Hnnnes Il.tt ' 

(P) Meehan 32 1 

(P) Tho Hydrocarbon Smelting Co. From Boss. .. . 914 j 

Metallurgical and Chemical — . (P) Doromus M7 i 

Mumo .for Gloss. (P) Geille 28 

MulUe Heated by Gjw. (P) Hovine r,Dl i 

Muffle Roasting . (P) Meyer I 

Orc.iU>asting : j 

V, (P) Herreshoff 747 

(P) Rendall .558 

(P) Xtepath and Marcy 1197 , 

(P) R;Ogcr 119.8 

Oxidising . (P) Orcenawalt 118 

Quicksilver — . (P) Scott 32 | 

Remnerativo : 

(?) Drake 138 , 

(P) Durfeo 788 ' 

Regenerative Gas Reheating — . (P) Siemens 1197 t 

Kegenemtor — . (P) Campion and Wyant 610 i 

Regenerator for Heating .Metals. (P) Mason 1296 

Reverberatory Gas . (P) Schmidt SiS 

Reverberatory Heating . (P) Uren 1188 ; 

Slag ; 

(P) Garret«ou 747.747 

(P) Uarretson Furnace Co. Fix)m Baggaley and i 

Garretsoii 701 j 

Smelting: 

(P) Harvey. From Steele 1297 

(P) Oil Blast Furnace Smelling Co. From Petten- 

gill and Nicholson 215 . 

(P). Shiner and Kiessing. From lllcssing 034 . 

(P) Street and Canjpbell. From Campbell Mil 

Zinc . (P) Ash 747 

Zinc Smelting — . ( F) Cappeau 309 

Furnaces : 

(P) Franz .545 , 

(P) Lyon 3.5.5 ; 

(P) Heagan 17 ! 

(P) llendall .540 

(P) Roberts. 510 ; 

A*V)be and other . (Collins) 869 

Blast , (P) Hamfcldt and Tesch 1133 

Blast , and Apparatus connected therewith. (P) Koch 

From Koch 302 i 

Blast ; Explosions due to Hanging of the Charge in 

— (Simmersbach and Nath) 1089 : 

Blast-; Improved . (P) Dudgeon. From SociOtO 

Cockorill and Savage 800 [ 

Bloat- ; Improved . Key ling 800 I 

Blast; Impiovement of — ". iP) Meehan 5.57 1 

Blast-: Introducing Carbon, Fluxes, Ac., into , (P) I 

Fostet m i 

Blast’ ; Preventing Explosions in . (P) Weuig. From I 

Berg 423 1 

Calcining or Smelting — . (Pj Pfoser 204 ' 

OartKm-Tube ; End Support and Circuit Terminal for . ! 

(P) Westinghouse. From Potter 99 i 

Combustion of Carbonaceous Fuel in . (P) Johnson j 

Front! Bullett 80 | 

Construction of ; i 

(P) Artr.strong 544 I 

(PI Hargreaves 204 

(P) Herrmann 2(B i 

Converter . (P) Raapke 302 I 

Ckipola . (P) Boult. FromSeydeJ 11.33 

Dolomite Bottoms for Metallurgical . (P) Oswald ... 98 t 

Electric : i 

(P) Aoheaon ipa 2i7 < 

IP) Oarrere TT, 873 | 

(P) Conlim Prom Franklin 1299 i 

(P) HOroult. 217 I 

Electric ; Rtncien^ of . (lUcbardM) 560 j 

hlectric ResistanM . (FitzGerald) 1354 j 

Electric; Treating Materials in iP) De Laval 805 

BUctrical; Treating Materkls by Radiated Heat In . 

(P) TroUhAtiana Blektriika KraftakHebolag 1054 


Furnaces— 

for Burning Cement Clinker. (P) Edison Ore-Hilling 

I Syndicate. From Edison ,367 

„ Burning Coal-dust. (P) Femerlingand Troasin ..... 691 

! „ Destructionof Town Refuse. (P) Lees 158 

1 „ Glass Manufactuix*. (P) Leistner 867 

„ Liquid Fuel. (P) Armstrong, Whitworth, and Co., 

and Orde .545 

.. Roasting Materials for Manufacture of Portland 

Cement. (P) Williams 629 

j „ Towns' Refu>»o ; Supply of Air to . (P) Leask.... 922. 

! Gas . (P) Hovine 138 

I Gas for Burning Lime, Ac. (P) Boult. From Far- 

guea 367 

i Glass . (P) Knowles 696 

Improved: 

(P) Grobet and Bernasconi 61 s 

(P) Knowles 696 

; (P) .MacNaull Wilson 73.5 

' (F) Stratton 8.58 

! Liquid-Fuel . (P) My<5rs. From Cook 1341 

I Metallurgical . (P) Hunter 

I Metallui^icnl Burning Jiiqr Id Fuel. (P) Boss 1001 

I Muffle for Firing Ceramic Wan*. (P) Adams 697 

[ of Gas Retort Settings. (P) J elf rey and Gibbons 10.3i> 

Oiien-lfearth . (P) Parkes 809 

Ore- Reducing ; Moans for Using Oil or Gnsin . (P) 

Freeman and Wort hen. From Kemp 119s; 

Ore-Roosting . (P) Rioihton 18.52: 

I Puddling . (Kroupa) 1089 

i Reducing . (P) Vosburgh C.57 

I Refractory Material for . (P) Esleve 1131 

Hegenei*alivo : 

(P) Hloxam. From Tmit 8.58 

I (P) Graham G91> 

t (P) Murks. From Mooro S<K) 

Regenerative Gas — -. (P) Siemens 357 

Regulating the Supply of Gas and Air to . (P) Turk. 25M> 

R<!verheralor.v . (P) Thiel 557 

Rocking Device for Bars of . (P) Railton and others. 619» 

Smelting for Continuous Production of Steel. <P) 

Surzyeki 368 

Upright — . (P) llauonse.hild 39“ 

tSee also under Kilns and Ovens. 

Furs; ApjMiratns for Dyeing — . (P) Sac. Barnonc^^l, Billaud 

et Cie TO.'f 

Fusel Oil in Rectified Spirits; Quantitative Dstennination of 

. (Komurowsky) 1259 

Oil in Roctined Spirits ; Reagents for . (Konmrowsky) 1017 

Fuses; Electric . (P) de Ferranti 304 

Friction Primer for Ignition of . (P) Engl 1004 

Safety; Application of tho X Rays to the Examination of 

. (Hake) 1224 

Fusion and Refining by Electricity. (P) Keller 1004 

by Eleririeity (P)Gabreau 50(i 


Galalith (Artificial Horn); Manufacture of - — . (?) Cii*. 

Frauv'uise de la Galalith li7‘> 

Galena; Decomposition of . (Boucher) I2iil) 

Gallein. JSee un ler DycfitufTs. 

Gallo Tannic Acid ; Qiuintitativo Determination of . 

(Ruoss).... 16ft 

Galvanic Deposits; Apparatus for Production of . (P) 

Muller 805- 

Galvanising Apparatus. (P) Davies Bros, and Co 1198 

Electro . (Burgess and Ham buecheii) 60i) 

Works; Utilising Spent Acid from — (P) Howard and 

Hadley 1247 

Ganguc ; Electrical Separation of Ores from . (Negreano) 34- 

Garbagfr? A ppiMrtittw for Treatment of . (P) Wheelwright 

and 645, 645- 

Tro.*itment of : 

(P) Peck 1264 

(P) Peck and Scott 1254 

Garden Party anil Reception 859 

Gas, Acetylene ; Apparatus for Generating ; 

(P) Angell 19 

(?) Bailly and Uhauvin 18 

P) Bal 205 

P) Bartlett 357 

.’P) BCgueru 29 

(P) Bullier 139 

(P) Chaveau 29 

tP) Choulet 206 

(P) Kinsey and others 19 

(P) Laval and Rieynier 2u 

(P) lAW 299 

(P) May 19 

(P) Mimolle 29 

(P) Montel 87 

(P) Moore 19 

(P) Paterson 18. 

tP) Phelps 138* 
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87 
205 
10 


45 

711 
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(P) Wmren 

(p) 

( P) White ind Mcirill. ’ Prom Mooro . . 

(H) Wise. From Webb 735 

Acetylene; Generation of : 

(P) 

(P) ^7 

Gorman Village Tnstallalioua of ; , 

Jrnpuriti68in;Oriirinof . (Bullmrand Maquonne) 10.18 

Material for Pnri6rinjf ■; — . (P) 

Material for Use in Purifying . (P) McNally 1122 

Nevr Application of — . (P) Choulot . . 159 

Pro<luctioii of .and Bye- Products. (PjWarnui.. 4S0 

Properties of Incandescent and Carburctted . 

(Caro) 

Purification of . (P) Landiiwt 10^0 

SampliiiK and Anab'ris of — -. (Gall) IhW 

Air-; Manufacture of . (P) Gaze wo 

Air-; Properties of . (Caro).. 

Alcohol- Hydrocarbon — . (Mohr). v • • v * * 

Anal.vMs (if ; Use of Meyer’s Density Apparatiis for. 

(Mni and SillierborB/ :•«:**, 

Anal vsi't ; Volumetric by Mfians of Flasks. ( VN ohl) . . 

and .Vir ; Ariparatus for Mixing . ( P) Tresenrouter. . . 

Air incomieeiion with Gas-Producers; Treatment of 

. (P) Crosdey and Rigby.......... 

„ Air under Pressure ; Prepamtion of Mixtures or . 

(P) “Solas” G. m. b. H 1287 

Apparatus for Accurate Analysis i»f - (Sodoaii) 8/ 

Apparatus for Analysing . (P) Bolikowska )00i> 

Apparatus for Analysts of . (P) Arndt. ...... ^ ... 105 

Apparatus for Cleaning and Cooling . (1) trosslcy 

and Atkinson VV ' I . 

Apparatus for Cleaning and Purifying . (P) Daniels. 80 

A pparatus for Cloaiisimc ( P) Fowh-r and Medley . . . 1121 

Apparatus for Densifying or Rarefying . (P) Schwan- 

iugt-r 409 

Apparatus lor Drying ; — . (P) Smith 735 

Apparatus for Exiracl ing Tur from : 

(P) Holmes 

(P) Holmes. F omGuldliii 18 

A pparatus for Manufiud ui e of : 

(P) Crude Oil-Gas Co. From Cothran 801 

(P) Tully IbJO 

(P) Turner 1089 

(P) SVestinghous^'!. From Gow 1287 

Apparatus for Msiiufu<*turo of - — from GiLStjline. (P) 

.Johnson 205 

Apparatus for Manufacturing — . (P) Papsl 

Apparatus for Moasnriiig and Mixing . (P) Btustollo 54iJ 

Ai>iiaratns for Purifying : 

(P) Backeljau 86 

(P) Humphrey 188 

(P) Uoytf 900 

(P) Practical Gas ('onstiuct ion Co. Front Tenney. 1287 

Apparatus for Testing llluTuinating . (P) Gasmesser- 

fabrik Mainz Klster and Co. ...^ 1148 

Apparatus fur Wasliing and Purifying . (P) Holmes 

anil Co 620 

Apparatus for Washing, &c., . (P) Schill 1189 

Benzene in ; Detrrniinatiou of . (Dennis and O’Neill) 76;5 

Blast-Furnace; Purifying and Enriching . (P) Siiclus 620 

-Burners. See under Burners, 

Carburetted Air; Manufacture of — and Apparatus 

therefor. (P) Blanc 139 

Carbnrettlng , and Appamtus thendor. (P) Marshall 17 

Carburelting of , and Apparatus therefor. (P) Grzy- 

bowski 290 

Cartridges of Compressed ; Closing and Opening . ( P) 

Cailie 1038 

Chemical Prod^sses in which is Evolved ; Apparatus 

for Recording. (Mittasch) 1208 

Coal- ; Extraction of Cyanogen from . ( Feld) 16 

Coal ; Obtaining Cyanides from . (P) Feb* 691 

Coal- ; Puriftcation of . ( P) Smith and Albright 546 

Condensing Apparatus for Use in Making . (F) 

Ciapham 860 

Containers; Apparatus for Preventing Explosion of . 

(P) Soci^M d'Eacaut et Meuse 618 

“Dawson” Generator for . (P) Martin 1190 

Distribution of in Coke-Ovens. (P) Collin 1080 

Enriching . (P) Dnited Coke end Gas Co. From 

Bchni^ind 735 

for Motive Power Purposes; Production of . (P) 

Thwslte 1080 

^m Petroleum Wells : Condensing . (P) GrOling... 958 

f^el — j Removing Tar and Solid Particles Irom . 

( P) Bellby and Ghnstlson 1S42 

^nerator-; Appsratus for Production of . (P) Payaiis 868 

Generator-: Mauafaoture of , (P) ^wson 1189 

Generator- ; Production of «and Hot Air tfa^for. (P) 

Dowaoa. 87 

•Generators. Boult. From TUuniO 486 

•Generatort ; Bmlating — and Apparatus therefor. 

(P) Bonlt. fromHTIIe 17 

Hydrot yaiiio Acid Absorbed from Impure . (P) Guillet 358 

IncsndOioeuce by ; New Prucei.8 of . (P) Plstsietty . 201 

Illuminating from Acetylene. (P) Reid #S0 


raoii 

Gas— COM/. 

-Light, Incandescent; Theory of the . (Killing) 788 

-Lighting; Incande^ience . {P) Bugg 619 

-Lighting; Incandescence Bodies for (P) Peters... 4ll 
Mauufkcture of : 

(P) Dempster 1287 

(P) Dibdm »ml Wolterock WK» 

(P) Elswortbv and Williamson.. 900 

(P) Kent 990 

(P) Webl>er 648 

(P) AVeslingboiise. Frcun Gow 1287 

Manufacture of Coal . ( ‘') Hettlo and Padtleld 789 

Manufacture of in Vertical R torts. (P) Bnoh 487 

Meters: Causes and Prevention of Premature IXvstruction 

of Wet — . (Albrecht) 288 

Mixture of Oil- and Water . (P) AVatergnsraaot- 

srhappij Systeem Dr. Kramers en Aarta 647 

Natural , at Heatlitleld, Sussex ; Analysis of the . 

( Dixon and Buie). 410 

Naiural - — in Austria, (btephani) 356 

Natural in Sussex. (T.R.) Woodward 1214 

Natural; Production of - — in Canada. (Lang) 6;U 

Obtaining Cyanogen Compounds fr-mi •— . (P) Carptmter 

Hiui Somerville. Wli 

Oil- ; Ajuiaratus Tor Making — . (P) Dempster 64<i 

Oil- ; B<»st Temperature for Production cf . (Hcmpel) 2 Km 

Oil-; CondeuwT for Extracting and Piirifylng . (P) 

Boiivier and Soci6t6 Sautter, Harlf^ and Co .‘157 

Oil-; Manufacture of . (F) Blau IIWI 

Oil- ; Metlmiio Hoir.ologues in . (Oraefe) 895 

Oil-; Hecovtry of By-FrodueU from Purification Liquors 

of — . (P) Giitknecht 620 

Peat-; Production of . (P) Checkley and The Econo- 

mical Gas Apparat us Construction ‘ o. From Merrifleld 8s 

Preventing Explosions of Containon* for . (P) boci^d 

d’Esenut ct M ^ . 788 

-IVoiiinair : 

(P) Mnfihiesicn 486 

(P) Pmbody 138 

(P) RadclilTe ll> 

(P) Kaviron and Mendi/abal 265 

( P) Kcaver and Morgan 9H 

(P) The Auiericiin Stoker Co. From van B. Smith, sy 

(P) Whit Held and Norris 265 

Prodiicor- ; Genemtion of . (P) The American Stoker 

Co. From van B. Smith 88 

Proilucer- ; Manufactun* of ; 

(P) Comp dll Gaz H. Riche.... 411 

n*) Matthiessen 861 

Producer-; Plant for . (P) Robson 123 h 

-Proilueers: . 

(P) Beanes, Werner, Pfleidoivr, and Perkins 1237 

( 1 * ) (h'OHsley a i id Rigby BIO, 9S0 

(P) Daniels. 960 

i]*) iMeiding 18)6 

(P) George 1189 

(P) Limicmaim 866 

(P) Marechal and Barri^rc 1122 

(P) P.tttcr 

(P) Soc. Franc, do Construetioiis M^-caulques 107!» 

(P) Westinghouse 1122 

(P) Wilson 1121 

-Producers; Appai-atus for Treating Gas and Air in c-on- 

nectionwitb — , (P) Crossloy and Rigby 736 

^Producers; Economic Admission of Steam .to Water- 

of tiu! Lowe Type. (McKco) 1325 

-Producers for Somi-Water-Gas. (P) Peters 691 

-ProtluotTs; Improved : 

IP) Hislop 1341 

(P) Tonkin and Puplctt 866 

•Producers; Regene nitors for . (P) Wil^u 1286 

Produetion and Carburelting of (P) LUhno 1086 

Production of — : 

(P) Clirkeaiid Slotstmburg. From Oppelt 290 

(P) Mstihows. From Stacey 200 

(P) Talbot 205 

Production of , and Apparatus therefor. (P) Tully 

and Lowes 

Production of — -, and Lamp for Use therewith. (P) 

Imbert and Morel 87 

Production of from Bituminous Coal, Ac. (P) Cross- 

ley and Rigby 1341 

Purifleation of : 

(?) Burschell 1986 

(P) Hills ,4^ 

(P) Schill and Lane 1189 

(P) Zahn and Just 85 

Purification of from Sulphur. (Lester OreviJIe) . .... 912 

PuriUeation of Iron - making Blast • Furnace . (P) 

Thwaite lioH 

Purification of , with Recovery of Tar and Ammonia. 

(Burgemeister) */,;•; 

-Purifier Waste; Revivification of . (P) Jensen. 

From Hiorth • • i? * * * i.* ' * 

Removal of Sulphur Compounds from ( P) Frwk . . 859 
•Retort and Producer. (P) DeutiKihe Heizungs-Industiio 

Melnlnghaus Bachrodt & Co, • j’/ALV***! JS! 

-Retort Settingi ; Furnaces of . (Jeffrey and Gibbons) 1089 

-gfi-ubber. (P) Fichet and Heurtey 189 


V 
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Oim—cont. 

Tr«Atinentof (P) Ouldlln...... 801 

Water* ; Apparatus for (il(tn(i«iting -« — . (P) Giasgovr ... 800 
Water* ; Aiiparatu« for Production of {V) Pay ana .. 358 

Water-; (InneraticiM of . (P) Stracho Ill 

WjiUr-; Kmntti*H and Aarts Procesa for Manulacture of 

. (Steger) 1285 

Wntor- ; MHiutfaciure of — — : 

(P) Clay USD 

(P) llarriion. pMin 8oc. Internationale du («az 

d'Kau Breveta Stracho 480 

AVatcr-; Manufacture of Corburetted . (1*) Holmes. 

PromOulrilln 1.341 

■Waict- or Mixed* ; MaTiufactura of — . ( P) Horn 1)43 

Water- ; PossilnIiticH of — in Chemistry and MetallurKy. 

(Nagel) (T.R.) 12(13 

Water-; Process and Appnm.tus tor Generating . 

(Soci^tfi dll G'a* d’Pau (Brevets St niche)) .3.*i7 

Water-; Piodncerfor . (]*) Bunko and l-uchs Dl’O 

Wntor- ; Production of ~ (P) Claiiss 1342 

Woter- ; Theoi^ of Production of . (Wielandt) 4to 

Wotor-; Thermo-dynamics of . (Hahn) 1038 

Gasei; Apparatus for Absorption of by Liquids. fP) 

Brand 618 

Apparatus for Abstracting . (P) Lyiies 544 

Apparatus for Analysing — . (P) United Gas Improvo- 

motitCo. Prom Tutiriler 1367 

Appomtirs for Compression of . (P) HoHIngtnn 1236 

Appamtiis for EleetrolyHis of Pure . (P) Haxard- 

Ptamund and Pallandro 305 

ApjMiralus for Gencraling — — . (P) Oxygen Light and 

Fuel Co. Prom Pelt 866 

A fiparutns for Preparation of Pure — . ( M</i,s.sao) J)D5 

Apparatus tor Purifying : 

(P) Clapham .' .546 

(P) Cntss.ey and Uigliy iMto 

(P) Elliot t D89 

(P) Humphrey 1640 

Apparatus for Snowing ll#>latiori between Volumes of . 

(P) Wilson Ill 

Apparutus for Suppljing Explosive . (P) .lohnson. 

Prom La Comp. Pnin<;«ise do I’AeetylOie 860 

Ap4»arat«is for Tnniting Kle<’trictill.v. (P) Pauling . . . 11.3.5 

Apparatus for Treating - with Liquids : 

(P) Boult. Prom Comp, pour la Pab.dcs Oinpteurs, 

&c., a Ga7. 

(P) Holiertson and Rintoul 

Ascertaining Quantity of MoIUi and Liquid Admixtures of 

— . (P) martins 

Blast-Furnsoe; Purification of . (P) Wiirth 

Blast-Furnace ; Purifying mid Enriching — • : 

(P) Snell’S 86 

(P) Soci^tC lies P'orges d'Eich Mel/et Cie 602 

Blast-Furnace; Rough Cleaniog of . (P) Thwaito. .. 860 

Blast Furnace ; Washing Appliance and Seal for — . (P) 

Htcese and Ford 90 

Cartridge for Compressed . (P) Soc. Anon. d'Appli- 

eation dcs Gaz Liqudftds 1237 

Comj'rcssed* Avoiding Danger of Explosion in Tmnsport 

of . (Lange) 13.5 

Containing Cyanogen ; Treatment of (P) Fold 61)1 

tXjnlKining Sulphur Dioxide ; Concentration of — -. ( P) 

Piasch P.3 

Containing Sulphurous Acid ; Purifying . (P) Rabe . 1086 

Desulphurising and Purifying Furnace (P) Polhic- 

sek 2HU 

Drying of by Cooling. (Girvan) 1340 

Dust in ; Quantitativi' Method for IJetcrmination of 

Cbartius) 

Eliminating Gaseous Impurities from . (P) Hazanl- 

Piaraaud 

Enclosed in Coal : 

(Bedson) 

‘ (Brooi'kmann) 

Exhausting , and Apparatus therefor, ( P) SchiU/,e . . 

Flue ; Detection of Small QiiantiUes of Combustible Gases 

in—-. (Sodeau).* ' 1337 

fbr Pbimace ComUv.slion ; Treatment of - — . (P) Stock 

and Putnam 205 

Fractional Comiiustion of . (Brunek) 925 

Freeing from Carbon Bisulphide. (P) TbbI 943 

fi-om Works; Appliauee.s for Carrying ott . (P) Lynes 484 

Furnace; Purifying , and Apparatus therefor. (P) 

Bian 789 

Gaa-Produeor- ; Purifying Hcd Cooling . (P) Boyd .. 1342 

Generators for Manufmdnro of . (P) W’atcon 87 

Heating- ; Production • of — free from Hydrocarbons. 

(P) AVjfl. From Gasmotoren FabriK Deutz 1039 

Injurious, Pi*oduced by Electrical Dlschurges ; Absorption 

of— — . (P) Soc. Gebr. Siemens and Co 560 

Liquefaction of — : 

(P) Brush. From Lindo 743, 743 

(P) Claude 4^fl 

a Thompson. From La Soe. I’Air Liquide 1339 

j&lstrihution of Gas and Liquid in CyUr.ders of 

Liquefying—. ,(P) Claude.. •••••• 

M ettUuiglcal Fuimtiue ; Apparatus for Purdy rag . (P) 

MeAier....* 084 

' Mixed, of Varkm* Calorific Power ; Manufacture of . 

(P) BoL p<^PBxploiUtion ties Proc^dda de Produc- 

- tiond^'BE IrtdUi-tJri^...... * 1122 

ot Combustion ; Production of under Ibressure. .(P) 

•Schultze 290 
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86 
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Gases— cojtf. 

Purifying Material for (P) Java! 6*20 

Salination of with Vapours, to Different Degrce-i. 

(P) Goddon 103)i 

Separating from a Liquefied Mixture thereof. (P) 

Linde British Refrigeration Co. From Linde 858 

Separating Solid or Liquid Portlcles from . (P) 

Theisen 987 

Separation of . (P) LOvy and Helbronner 996- 

Separation of Mixtures of . (?) Soc. iiour PExploita- 

tioii ties Proct^Os G, Claude 1038i 

Solutionof ill Liquids. (Wanklyn) IKC 

Treatment of by Electric Spark Discharges. (P) 

Scblutius 87i 

Variations in Lighting Power of in the liicttiidesconee 

Burner. (Sainte-Clairc Deville) 107S' 

Waste and other ; Cleansing of . (P) Kratochvil .... 860* 

Gaseous Mixtures ; Proceas and Apparatus for Separating . 

(P) Ldvy 1087 

Product; Means for Converting Steam into . fP) 

Burrows 735' 

Gay-Lussac Towers; Antomatie Aeid Elevators for Feeding 

. (Kestnor) .337 

Gelatin ; Applying on Fabrics. (P) Riuiard 1291 

Extraction of from Bones: 

(P) Hilbert and others 1066 

(P) Hilbert and the Bayerische Actien-Ges 6(i.'t 

in Sheets; IT .8. Customs Decision on . (T.ll.) 1081 

Iridescent Effetds on by means of Collodion. (P) 

Alary-Rnelle nnd Choisy 957 

Manufacture ; (’alcinin Carbide for Preserving Offal for 

. (P) Dubray 611 

Mannf.'»etnre of : 

(P) Ormaek and Plowerden 66.H 

(P) Cor mack and Lowson 763 

(P) Weiss 105)6 

MamifacMire of from Bones. (P) Hilbert 1007 

Munnfaeture of from Leather, Ac. (P) Chem. Dim- 

gerfab. VoKtrnann et Cie. and Weiss 21 5> 

Predneing Iridescent Elleets with , (P) Pous&olle. . . . 1193 

Rendered Insolnblo by Suits of Oiromium Hesquioxido ; 

Couiposition of -- . (LuiniiMe and Seyewetz) 155S; 

Silver Bromide ; Manufacture of — . (P) (Tolienzl ... . 164 

Vegetalde; Manufacture of . (P) Tenney. From 

Martin 1251 

Gelatinous ComiKmnd for Printers’ Rolhirs, &e. (P) Deborde 37 

Generators; Preducor-Giis . (P) Seliill TSDi 

Genist i tinetoria Oil. Safi tinder Oil, Kssenf iul. 

Geranium ; Distribution of Organic Sulistances in the , 

(Chambot and Laloue) 81 S 

German Cu.stoms ; Toehnienl Education in ihe . (T.R.) . , 1157 

Germany; Ammonium Sulphate in . (T.R.) 662 

Artilleial Silk MimnfHcture in . (T.R.) 1266 

Beer in Wiirteni burg . (T.R.) 251 

Beet-Sugar Production of . (T.R.) 1269 

Bromine in . (T.R.) 975 

Cellulose Industry of . (T R.) 1317 

Chemieul fndnsrricsof . (T.R.) 1157 

Chemical Statistics of . (T.R.) 970' 

(Chemicals m Wiirtembiirg . (T.R.) 251 

Coke Production of . (T.R.) 248 

Competition of Uritish Salt in . (T.R.) 975 

Customs Decision on Pliospbor-Bronze Articlijs. (T.R.) 932 

Customs Deoishm on Vulcanite Tubes and Soft India- 

Rubber Piping. (T.R.) 933 

Deliveries of Spirits in . (T.R.) 619' 

Drying M^ood in . (T.R.) 9.31 

Dyestuffs Imported by . (T.R.) 973 

Fert ilj.serfi used on Potato Land in 1309 

Glass lndu^trv of . (T.R.) 931 

Import* and Exports of and the United Kingdom in 

1901 ; Stnli.-ttc.s of Chemical. (Evershed) 308 

Injury to Health, &c., of Workpeople in . (T.R.)...., 989 

Intelligence Office for Custonis Tariff Matters in . 

(T.R.) 1265 

Linoleum Industry of . (T.R.) 977 

Mineral Oil Inilnstry of . (T.R.) 1373- 

Mineral Pf oductiou of in 15)02. (T.R.) 516 

New Customs Tariff of (T.R.) 971 

New ‘ General ” Customs Tariff of . (T.R.) 385 

New liuw on Sugar in — . (T.R.) 665 

Porcelain Moniuacture in — . (T.R.) 1028 

Portland Cement in — (T.R.) 932 

Potash Production -of (T.R.) 1071 

Potato-Spii it Production of (T.R.) 1*209 

Potatoes »8 a Source ot Wealth in . (T.R.) 519 

Profits of Indnslries in in 1902. (T.R.) tl61 

Prog» cia of the Recovery Coke-Oven in - — . (T.R.) 386 

Saccharin RcgulationH in . (T.R.) 666- 

Spirits in M'tirtemburg . (T.R.) 261 

Sugar Cultivation in . (T.R.) 079 

Sugar in WUrtemburg . (T.R,).. 250 

Su^r Outlets in — (T.R.) 979 

Sugar Production of . (T.R.) 682.079,1113 

Sulphuring of Di F 4 fruit Imported into (T.R.) .... 980 

Trade of — for First Half of 1903. (T.R.) 1166 

Trade of in 1902. (T.R.) 669 

Vinegar in Wilrtcmburg — * (T.R.) 261 

Wall-Panor Trade of (T.R.).., 97 F 

Window-Glass Manufacture in — - . (T.R.) 1071 

Yellow Phonphorus Prohibited for Match Industry in 

(T.R.) 768 
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Ignitioii^Material for Matches, Cartridges, Ac. (P) Muir and 

Tlluminants for Making Candles. Ac. (P) Ijcwy Ig 

Illuminations ; Producing Coloured Flames for . (P) 

Hodgkinson 1208 

Iminupyrine; l*Phrnyl.2.S-dimethyl-6 . (8lolj6) 1255 

Imperial Institute; Mcientiflu and Technical Department of 

the — . (T.R.) 71» 

Impermeable Mstcrial ; Manulkcturo of — . (P) Weinreb 

and Ticliauer 367 

Imports and Exports of the United Kingdom and Germany in 

loot ; Statistirs of Chemical . (Evershed) 31*8 

Incandescence Ikslies for Gas-Ligliting; Self-Lighting . 

tP) iVtcrs 4I¥ 

Gas-Ligliting. and Apparatus therefor. (P) Hooker 546 

Inwiudescent G«s-Lightiiig. (P) iSugg 61l> 

Light ill Prussian State Railways, and Spirit Motors 545 

Lighting; MafomI lor . (P) Massie 547 

Inenihtation Preventive. (P) Raymond ami others 54* 

Iridanthrcno Blue Discharge for Tannic Acid Mordants. 

(Romano) 551) 

Blue ; Resists under . (Romann) 

See also utulcr Dyestuffs. 

Indene ; impuritkis in Commercial — — . (Weger and Bill- 

nianu) 3iV4 


India, British ; Indigo Crop in for 1902. (T.R.) 323 

Mineral Product ion of in 19u2. (T.R.) 1315 

Paper Mills ill — . (T.R.) 833 

Special Duties oii Sugar in . (T.R.) 518 

Valuation Tariff of . (T.R.) 323 

India: Cinchona Plantation.s in •. (T.R.) 64, 12.1 

Cotton-seed Oil Industry in . (T.R.) .518, 1316 

Duty on Dutch Sugar in . (T.R.) 121 

Gum Arabic ill Itniish . (T.R.) 53 

MaiiganeHC Ore in -. (T.R.) r*2 

Petroleum lor Fuel ill . (T.R.) HD 

fndin-rnbher; Action of I.lght on . (Weber) 875 

Analysis of MsnufHCtnred . (Grimsliaw, Tong, and 

Jhiriies) 33%* 

and ludia-rnbiier Articles; Analysis of . (Wolierl ... 1214 

„ lioather; Uniting , and Means therefor. (P) 

Selton-Jones. From Kocli and Palm 919 

Apparatus lor Vulcnnising ; 


ho fimith 800 

(P) WittcnlHjrg and others 956 

Chemistry of . (Harries) 876 

Crop of Brazil. (T.R.) 63 

from the Congo. (T.R.) 707 

Gormnii Rules for Vuicauisiiig by Carbon Bisulphide. 

(T.R.) 8!K) 

Goods; Acid-proof (Wclmr) 1130 

Improving the Quality of Riuv . (Wober) 151 

Latex ; Coagulation ot . (WeW) 163,15) 

I ...» 


Manufacture ; itaw Materials for , (T.R.) 325 

Piping ; Gcnimn Customs Decision on . (T.R.) 933 

Sources ot — r. (Hun) 218 

South African ; Examination of . (Jurilz) U)3 

Substitute for , (P) Prampollnl 219,703 

Thread. (Weber) lO-b 

Treatment of —. (P) Thoilgaurd MOD 

Uniting with Ltatther, Woi>d, Iron, &o. (P) Kimberliu 1139 

Valuation of . (Schneider) 886 

Value of Recovered . (Weber) 103 

Vuh;anipation of , (W'eber) 809 

See also umler Rubber and Caoutchouc. 


Indicator ; Preiiaration of a New very Sensitive from 

//i-Toluidiue. (TrOger and Hi lie) 1208 

Indicators; Applicability of in Determination of Alkali. 

(Wegner) 659' 

Pigments d«;rived from Radix Anchusa Tiiietonsas — . 

(Gawalowski) 512 

Report of Commission on . (Lunge) 319 

Theories of . (Stieglitz) 1367 


Indiex, West ; Esstmtial Oils in the . (T.R.) 54 

Indigo; Action of Potassium Permanganate on . (Long 

and Wilkie) 678 

Application of the Product of I’reoipitating Bed need 

with Tannin. (P) Kurz 417 

at l^obd, Jamu. (T.R.) *974 

Blue ; Azo Reskts under . (Brandt) 640 

Blue ; Reserve White and Colour under . ( Peer) . . . 640 

Blue; Besene While and Colour under; Peer’s Proeces 

for . (Bruckmano) 640 

Colloidal . See under Dyestuffs. 

Crop in British India m 1902. (T.R.) S2Si 

Determination of by Hydrosulphltc. (Bint* and. 

Kufferath) * 886 
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Dyeing ; Improvementie in (P) MUll<*r 908 
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Dyestuffs. Scenmi^r Dyestuffs. 
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(Grandmouffin) 1020 
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Printing ; Azo Colour lleserves for , Report on CoIU’s 

Process for . (Ifruckmann) 904 
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du RhOno 948 

Printing; Reserves under . (Tug'iani) 1083 
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Anilin und Soda Fabrik 549 

Produced in Java in 19u2. (T.R.) 719 
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Fabrik «4f» 

Resists ; Printing of . (P) Riiihert 948 
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Budisclic Anilin und Soda Fabrik 142 

Trade in- — -at PortHaid. (T.R.), 1022 
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Indigo-Vnts; Preparation of . (P) Macdonald. From 
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Printing . (P) Wass 
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Inks, Cancelling and other Stamping; Valuation of . 

(Ewell) 


Inseeticido ; Acetylene us an . (P) Ohoulet 
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(P) Blundell 


293 I 
103 
502 I 
3U7 i 

1106 
151» ■ 
m i 

109 ! 
892 ; 

m) I 

671 

871 


.303 

.304 

305 

560 

34 

34 

34 

148 

149 


1298 

198 


S71 

100 

1135 

804 

219 

686 

1063 

114 

126 

16t» 

126 

1167 

1148 

1302 

1372 

1359 

no5 

1257 

1368 

1103 I 


I PAOB 
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j Solubility of — in Glycerin. (Catillon) 377 
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lodophenol ; New Di- . (Bronnns) 2,33, 8.S8 
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Prom St rebel. 110 

Ipecacnanha ; Alkaloids of . (Lowin) 316 
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(Paterson) 1020 
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Annealing. Hardening, and Tempering (P) Sargent 303 

Apparatus for Manufacture of — (P) Snelus 32 
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Curbiirising . (P) Koeneinau 1133 
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Steel. (P) Massenez 1353 

Cast- ; (’onversion of into Steel, Ac. (P) Hunter .... 214 

Cast-; Doterminutiori oi Constituents of . (Field) ... 1310 

Cast-; Manufneturtf of . (P) Bartos 424 
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sins) itiH9 

Cawt* ; Rapid Process of Cementing . (1^) Lecarrao.. 1052 

Cast-; Solder for . (P; Hath 914 
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Cast-; Tempering and Hardening of . (P) Gilinour 
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(P) Lamargese 1297 
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Nitrogen-carrying Aotion of 146 
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Determination of Sulphur in (Beyler) 573 
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From Oesterr. GuaKlhlicht Elect ricitaats Ges 789 

Electrodes for Arc . (P) Blondel 620 

Glower for Eie<dric — — . (Pj Westinghouse. From 

Hanka 020 

Incandescence Vapour — : 

(P) Hartmann IH 

(P) Oolorioh IS 

Incandescent; Manufaclure of — (P) Siemens and 

Halske Actiengos 206, 200 

Mercury- Vaisiur Eletdricity . (P) Schattiier 480 

J.Ampblack ; Manufacture of . (P) Ogilvy 502 

Manufacture of from Tar : 

(IM Sembdner 1238 

(P) Wogeliri 1190 

JSee also under Oarhoii Black and Soot. 

Lard ; Substitute for . (P) Adams 508 

Ijaricireainol; Oxidation of . (Bamberger and Renezeder) 807 

lAirixinio Acid ; Identity of with Maltol. (Peratoner and 

Tamburollo) 1255 

Jjaveuder Oil. Sac under Oil, Essential. 

Law, Iluasell, and Co. ; Visit to 853 j 

Ijcaching Apparatus. (P) Walter 219 

Lead; Action of Distilled Water upon . (Clowes) 606 

Autimonial ; Determination of Autimoiiy lu . (Nisst n- 

son and Siodlcr) 907 

Bullion; Uetlnngof . (Piddington) 911 

Cathodic Deposition of . ( ElOs «ml Hixon) 560 

Cylinders for Explosives ; Staiulard Ib'gulatioii.s for Pre- 

piiraMon of 1102 

Detection of (Trillat) 701 

Det<‘rminarion ol in other Metals. (Mssmsonand 

Datmeel) 1151 

Drosses; Pres.s for Squeezing . (P) Howard 1133 

Eleciro-deposited — (F) Betts 805 

Electrolytic Reduction of . (Salorn) 300 

Extraction of from Ores. (P) Delprat loul 

Grids; Unit* d States Customs Decision on . (T.R.).. 1210 

in Furnace Slag.s ; iJelei niination of . (Svcbtida) . . . . lO 

„ Ore.s oontoiniiig Copper aiul Antimony; Determination 

of . (Proat and Lwrtcq) 1060 

Loss of in Roasting Plumbiferous B ende. Sander... 31 

Obtairimcnt of — from Ores. (P) Huopfner lOol 

Poisoning and Water Supnlies ; Ueprt on , (Houston) 507 

-Poiso!iiiig in Earthenware and Cliiiia Works. (IMI.) ... 580 

Powdering Metallic . and Appamtus therefor. (P) 

BociiJtO Union Ia'uX and Oil Co 702 

Produ*dioii of from Copper Mattes. ( Bretherton) . . . 1295 

Radio-Active .ns a Primary Active Substance. ( HolT- 

maimanU W’Olll) 057 

Rollmng Kloctrolytically. (P) Betts 101 

Sepanvtion of from Manganese. (Liun) 106 

Smelting of in Spain. (Eriksson) 1295 

Spongy; Manufacture of—— for Electric Accumulators 

(P) Mercadier 1092 

Lead Carbonate and Chromate; Anode-Potential during the 

Formation of — . (.lust) 915 

Carbonate; Converting Lead Sulphate into . (P) 

Ramage 30 

Carbonate. See White Lead. 

Chloride, Bruinide, and Iodide ; Solubility of . 

(Lichty) 739 

Chloride; Electrolysis of Fused . (Ap^lbcrg) 1053 

Comramnds ; Tetravaleiit . (Elbs and NUbliiig 1091 

Dioxide; Em ploy uient of in Analysis. (St. Bogdan). 882 

Glaze ; Use of . Final Award. (t.R.) 1374 

Ores. See under Ores. 

Oxide; Produetion of . (P) Runcorn White Lead 

Co. and others 150 

Peroxide; Electrolytic — . (Hollard) 216 

Peroxide; Manufacture of . (P) Chem. Fab. Gries- 

hdiu-Eisktron. From Qucdeufeldt 954 

Suerate; Manufacture of . (P) Wohl 612 

Sulphate; Action of Tartaric Acid and its Salts on . 

(Reiohard) 1129 

Tetrachloride ; Am moniaoal . (Seyewelz and Trawitz) 494 

Tel jaohloriae ; Preparation of A m moo^al . (Seye wet a 

andTrawita) 420 

Tetravalent ; New Derivatives of — . (Colson) .... ..... . 887 

Waste [Sulphate! ; Ddl. CiJStonw Docision on , (T.R.) 446 

White. White liead. 

LeaAa^ in Pipes and Vessels ; Means for Locating — (P) 

1078 


Leather : Action of Extracts containing Sulphites on — . 

(l^essler) 64T 

and India-rubber ; Uniting , and Means therefor. (P) 

Sefton-Jones. From Koch and Palm »10 

„ Tanning Industries of Canada. (Lang) 630 

Apparatus for Continuously Tanning, Bleaching, Ac. . 

(P) Forbes 125t 

Leather; ArtiAcial: 

(P) Lake. Prom Christenson and HenrV el 563 

(P) Wolff and Wiler. From Falkenstein 37 

Artificial ; Manufacture of: 

( P) Falkenstein 876- 

(P) Gautier 1056 

(P) Naeit 308 

-Belting; Artificial . (P) Rtuchelt and others 919 

Bright Coating of Silver or other Metal on . (P) Hil- 

pert and Pauli 1345 

-Cloth ; Manufocturo of . (P) Sackvillc. . . . 105<> 

Coriacoous Material as Substitute for . (P) Menes* 

dortfer 1300 

Dyeing ; Formic i\oid in . (Lamb) 1044 

Dyeing of : 

( Kauschke) 41T 

(F) Riedcp 142 

Dyeing Psrtly Prormred . (P) IMdier 906- 

Dyeing with Sulphide Dyestuffs. (P) Mauuf. Lyon- 

naisede MatiOros Odoranies 303, 1084 

Elasticity of . (Bsoh) 875 

Enamelling . (P) Smith and Larkin 1140 

Fat Liquors for . ( Drcher) 95o 

Finishing of . (P) Miller 308 

Imitation Japanned. (P) Youngwitz 104 

Improved ,and Treatment of Same. (P) Magnus .... 1201 

in the United states. (T. U.) 978 

Manufacture of . (P) Dymond. From Muemillan . . . 876 

Manufacture of by Means of Colouring? Miitt('r.s. (P) 

Zacbarias 1056 

Manufucturoof Siibslance.s Ilesemi)liug . (P) Karle.. 308 

Stains in -, Produced by Barium Chloride. (Parker and 

Prwtlor) 041 

Substitute for ; 

(P) Marter and others 1056 

(P) Rcld 706’ 

Theory of the Pomation of . ( Kahrion) 919 

Trade of the United States. (T.Il.) 978- 

Waterprooling of (P) Magnus I14l> 

Leathers Dyed with Coal-Tar (.k)lours in IMixturc ; Fastness to 

Light of . (Lamb) 1186 

Lecithin and Iron; Alimentary Substance containing . 

(P) Lavis 1362 

Legislation affecting Ti‘a<le8 and Industries 843 

Lohmkubl Process for Purification of Boetroot Juice. (Zjim- 

uron) 1301 

Pr<K‘es8 for Purifying Dillu.sion Juice 308 

Lemon Pips ; VattyOilof . (Peters and Frcric.hs) 102 

Trade of Italy. (T.R.) 521 

•Grass Gil. *See under Oil, Fs.sential. 

Lciu’ite anti Material containing same; Treatnienb of . 

(P) O’Brien. From Palostmi 3iM 

in Italy. (T.R.) 1374 

Leuco-indigo. See under Dyestuffs. 

Leuco-indophenols. See under Dyestuffs. 

Leys, Soup ; Glycerin in . (Fanto) 654 

Licences for Patents ; Compulsory 126 

Liebig ; Centenary of Birth of Justus von 717 

Light, Artificisl ; Means for Changing the Colour of . (P) 

; The British Thomson- Hoiist tin C’J 989 

Chemical Action of . (Ciamiciaii snd Silbcr) 50, 764 

Chemieal Aciion of on Dyed Colours. ( Brownlie) 23 

Chemical Dynamics and Statics under the Action of — . 

(Wildenimmi) 713 

' Lighting Power of Oases in the Incandescent Burner; Varia- 

j tions in . (Saiiito-Claire Devdle) 1078 

I Lignite; Distinguishing from Coal. (Doriath and Ditz).. 927 

Mining for in Italy. (J.R.) 973 

I Tar ; Octtuirence of a-Picoline in . ( Freso) 88 

! Lignites ; Fuel Value of North Dakota . (Wilder) 335 

Lime; Apparatus for Manufacture of , (P) Clero and 

95 

Appsi-atus for Slaking and Dressing . (P) Best and 

The United Alkali Co 69(V 

1 ill Mixtures of Lime and Sand ; Determinatiun of .... Ill 

Preparation of Maked . (P) The Caatner Kellner Al- 
kali Co. and others 696 

Sludge ; Treatment of . (P) Walker and Steele 93 

Solubility of — in presence of Alkalis. (d’Anselme) .... 1193 
Spent ; Extracting Valuable Products from (P) 

I Tchemiao 943 

I Treatment of — . (P) Bldred 420,698' 

See also under Calcium Oxide. 

I Lime, Citrate of ; Abolition of Import. Duty on . (T.R.) . . dear 

I Snomto ; Apparatus lor making — . (P) American 

' Sugar Refining Co. From Dinkel * 937 

Sticrate ; Obtaianient of . ( P) American Sugar Refining 

: Co. From Dinkel ^ - . 967 

! Limekiln Furnace. (P) Shoop.,.. 

Lime'kilns. 5^4 wader Kilos. 
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Limonto !Xpiili«n M ^ aad ••••••• >« 

Linen.BI«tchlii« ; Iron SUin* m . (Dobbin and White) . 131 

Linoleum end Floorcloth ; Apparatus for Printing . (P) 

UuUe and (^. and others,. — Jf® 

rAmets; Manufartureof . (P) •«*/*“ VJi 

iSS^mo^for Manufacture of “ rtU 

Industry of Gormany. (T.rI) 

Manufacture of : ^ 

(P 

Manufacture of Mottlk' . (P) Soo. Bremer Liuoleiim- 



“Jir ■ «** ; ;,• (■ w 

Thompson. From the Bremer Liiioleuinwcrke . . . 762 

Wt)od or^oth-like Structure. (P) Seoaer .»62 

.like Material. (P) Clausen.......... 

.Vsa also under FloorKiloth and Coverings. 

Inseod Liqocur ; Proii action of . (P) Tschappe.... 

Oil. See under Oil, Fatty. 

liqueur. Linseed ; Pi-oductioii of . (P) Tschappe... 

liqueurs. Alcohol lii ; Dctoniunatiou of ---. 

^ « Bonillcalenr I’Utilo" System for Manufacture ol . 

(P) 

liquid; Clarifying Waste extracted from Cool. Ore, ,S:c. 

(P) Baum 

jiquids ; AOiut ion of — . (1*) S'van • • • • • * V *.**.* 

ApparaiuH lor Ageing and Improving . (J ) Saint- 

Apparatus for Conccntniting . (P) Wache and 

Appamtus lor'liischaraing Inllammaide from Tanks 
on Outbreak of l‘’in?. (P) Allenoii . .... . . ... • • . • • • • • • 

Apparatus lor Distributing on Filter-Beds. (1 ) 

Candy 

Apparatus for Distributing or Sprinkling . (P) 

Candy ; ; /p; 

Apparatus for Exchanging Temperatures of . (r) 

Desmaroux 

Appanvtu.s for Heating, <.Ve. (P) •••• ‘iVV* ilSa 

Api-aratus for Mi usuring and Mixing —. (1 ) Waltei . . 1188 

Apparatus for Mixing . 

Apparatus lor Purifying . (P) Moiler. 878 

Apparatus for Ibirifying, Sterilising, Ac. (P) Turner. Up7 

Apparatus for Siqiarating Solids from . (P) Duneun 

and Hherriff A* *,■ j ‘ " •/V,\ '{irl ' ' ‘i’ 

.Ipparatus for Separation of from Solids. (P) Wheel- ^ 

wright tjio 

Apparatus for Treating with Gasi's. (P) Murray and _ 

lload 

Cartridge for Cora prosswl . (P) Soc. Anon. d’Applica- 

lion des Gbz Liqu61i6s 12.^7 

Combustible ; Apparatus for Vaporising — : 

(P) Claudel and Co H22 

(P) Dikema 

Combustible; Storage Vessel for . (P) Spiller and 

otlicrs 8uJ^ 

Concentrating and Kvuporatirig . (P) Ekenberg 878 

Concentration of — by Freezing, Ac. (P) Monti >67 

Continuous Extraction of . (Pj Plleidorer 10.88 

Deleeationof . (P) Delavierre 870 

Dichrois III of ; Spontaneous . (Meslin) 8So 

Distilling- — and Apparatus tberetor: 

(P) Lake. Prom United States Distlllatiou Co. ... 287 

(P) United States Distillation Co 788 

Distribution of and Apparatus therefor ; 

(P) A 11 iot and Ransom 3M 

(P) Willcoxaiid Raikes 3U 

EleetricaL Purification of . (P) Marks, From McC. 

(Chapman 4.30 

Electrolysis of — . (P) Lake. From Rambaldini 210 

Electrolytic Treatment of . (P) Arzano 636 

Filtering or Separating — from Solids, (P) Thompson. 85 

Filtration of . (P) Filter and Brautechn. Masch, Fab. 

vorm. Enzinger 225 

Fractional Distil lation of — . (P) Slavi<*ek 877 

Inflammable ; Storing of . ( Hiineke) 1188 

Lubricating Properties of j Apparatus for Determining . 

(P) Wilkons 1063 

Material for Decolorising and Clarifying . (P) .Icnks 

and others 75S 

Obtaining in a Dry Ponius State. (P) Comp. Miiggi. 1078 

Polluted: Apparatus for Treatment of , (P) Caudy.. 377 

Puriflcatiou of . (P) Derry 314 

Puriflcatiuu of Dilute Alcoholic . (P) (Guillaume .... 223 

BegnUting the Temperature of . (P) Halcke 1287 

Separating Solids ftom — . ( P) Schuler 1287 

Separation of . (P) Hult 225 

Separatiofi of from Liquids or Solids. (P) Siemens 

andHalskeAktGes. 1835 

Still for Reeuvery of Volatile — . (P) Bird 16 

Yolatiie; BecepMes for Containing and Administering 
— — . (P) Qobauer and Haring 338 

Lmnor, Befose; Treatment of — . (P) OroMfield and 

Markel 1011 


Liquors, Alcoholic iPurlllcation of . (P) JJJl! 

Apparatus for bistillation of AmmonUKml . ( Lldow) . 128.> 

Evaporation of . (P) Trump • 

I^rumiited ; Manufacture of — . (P) ■•*;;; {5? 

Malt ; identifleation and Ckimposliion of — . (Persons) m 

Ireatment of Spent Iron Pickfing . (P) H 

United Stales Customs Instructions on Aduileratea — . 

#»T» r> \ 

Wasted : ’Appara‘us7or Purifying . (P) I^ske. From 

Maschlnenfab. Buckau 

Lithargo and Residues from White Lt ad I>roci*ss ; T^tmcnt 

0f — (P) Runcorn White Lead Co., and i there . . . 156 
Influence of , on Hot Vulcaiiisttion of Caoutchouc. 


Mamihicture of — V ' (V) Union Lead and Oil Co. From 

Bailey 

Lithium Carbonate; Dorompwition of by ( Lebeau) 7^ 

Minerals ; United States Report on . (T.tt.) 

Lithoptmo and Obubor Salt ; Manufacture of . (P) 

Uiiited*8tates Customs Dwislon on . (T.R.) . . . 767, luSl 

Litmus Pai>cr United States Customs Decision on - — . (T.R.) 768 
Lixiviating Apparatus ; Centrifugal . (P) Ellis 6te 

^^^'bWk'priuism/^^ (Wloktorolf) .... Wri 

Lubricant, j-.nd Manufacture of same. (P) Smith 1666 

for Wool, and Making same. (P) Holden , 

Lubricunls ; Apparatus for Testing Power of . (P) Blake lUS 

Mnnulai lure of : 

(P) Downs 

(P) Licbreich 

Lubricating Oils. ,SVc uader Oils. 

Power of Oils, Ac.; Appiiratus for 'h-stmg . (if 

Blake ^ 

Products; Mit'm’fneluro of - - . (P) SocitM6 Stern FrCres 

et Cic #' 

Product (“Olcisonino ) ; Manufacture of . (1) 

Guillcmand ^ ^ 

Propt'ri ies of J.iquids ; Apparatus for Detera ining . 

(P) WiliieiiH 

Liimb Lane Mills ; Visit to 

Luminosity ; Phenomena of — (Armstrong and Lowry) 

Lutidines from Coal Tar. (Abroiis and (iorkow) 

Luxeniburg ; Coal Discovensl in . (T.R.) .......... ... . . 131 1 

Lycopoilimn Powder; Substitute for — - for Foundry Use. 

^ (P) Helbig 

Lyes; Concentrating Heavy . (P) Society L. Kaulnmim 

froin*(>liuio8e Factories ; Action of Constituents of 
Suli"!l.«'ru«li?ion oi'-— ;■ ’(i-)’ i;;cw»;nandi)i.r;’.;feli IK? 
Lyons. See France. 


108 


8(17 

HS> 


851 

1261 


M 


MaenroMi ; 3Iap.ufuclnro of . ( 1’) Tommasiiii and Ccschma 11 

Madagascar; Beeswax rrodiictiou in . (T.R.) 681 

Mafoureira Nuts from Portuguese East Africa 761 

Magvesia; Determination of Solubility of in Water. 

Influence of on Clay. (HoU mger) j ■ 16'lh 

( J niviinetrie and Gasometric Determination of . t K>e- 



Magne-site ; Treatment of in Manufacture of Bricks. (P) 

Williams 

Magnesium ; Action of Metallic on Aqueous Solutions : 

(Kahlenbcrg) 

(Roberts and Brewn) ...... .... • • • '••••: 

Amalgam; Use ol in Urganic Chemistry. (Meumer) IMl 

Burning of . (Cbristomanos) 

Photometric Examination of Burning . (Lder) . . . . . . j(»|4 

Rods; United HUtesOustom.'i Derision on - — . (i.K.) .. 1^16 

Volumetric Determination of . (Rupp) 

Magnesium Carbonate ; Production of . (P) Yo«ng 650 

Carbonate Tribydrato ; J'reparution of Crystalline . 

(P) Salzbergwerk Neu-Slassfurt 

Suboxide ; Obtainraenl of . 

Sulphate : Manufacture of . (P) Wing ^ 

Magnetic Qualities of Materials ; Apparatus for Toting . 

^ (P) British Thomson- Houston Co. and Holden 804 

Magnets ; Standardisation of Steel . (P) 

Maize; Albuminoid Compound from . (P) 

P^mo^rt . ........ i« 

MalAV States ; Industry ol the Federeted ‘ • / • • J 

Rubber Industry of the Fodereted - • • • .*•••• 

Tin Industry of the Federated . ha WOL (T4fc ) . ..... 1313 

lUlonio Acid and its Salta ; Determination of — . (Durand) 1260 
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PAOl 1 

IC»U AniUyvit. (Haron) •/«;**; ^ 

Api)Mi»l4jifor Drying —. (RM 19® 

I>eterior»tion of ; — by Storing 8*7 

Determination of Soluble and Coi^lable Nifcrogenoua I 
t'ompound* in — (Dlpklage) . ... ....... .... ... . . , 1370 > 

Extract: Drying , and Apparatus therefor. (P) Ball. 

Extracts ; Dry . ( WorIF ) ^ • » • • / • : 

Extracts Rich in DiaatuHe; Manufacture of . (P) i 

So')otka 

Flour; Hytlrulysis of . (P) Lapp.. 108 

Flour; Manufacture of . (P) Uartl 507 

Kilns; Steam . (Barth) - ViiC 

Liquors : Treating Air for Forcing — from Kegs. ( P) 

Bnrtliff •.v**\**"** ^ • 

31o.nutacture of . (P) Thompson. From Maschmen- 

fab. vorm. Gcbrttder Beck und Krusemark fl4i 

Meal ; Mill for Grinding (P) Album IjHjl 

Moisture In Stored . ( Fries) 1 'J7 

Notes on , and the Activity of Diasta-^o. (Duncan) . . . l>38 

Pointfl in Regard to ; — . (Ling) LWO 

Pre-existing Sugars in ; Determination of . ( Mason) . lOCl 

Preparation of for Mashing. ( H) Lapp 813 

Preparation of Mush from \ * Vm W 1 

Preparation of Unroasted and Kilned . (P) Lapp.... 376 

Proteolytic Enzyme of . (Sch id rowitz)..... .......... j 

Sturch-J.iquctying Power of . (Lintrier and Sollicd) . . 8.1« ] 

Starch-Litjueiying Power of ; Determination of . 

StuiicsVti Khningor-*— ‘‘(Barth arid^ iW 

Treatment of for Alcoholic Fonnentatiou. (P) Soinlo 1061 

Wort. See under Wort. 

Malls Pi-epared from Present Season’s Barleys. (Schbnfehl) . 311 

Mailing ; Process of : 

(Pj Bergfc..-- 

with Bleaching Powder. (Dvomk) 7o7 

-Drum. (P) Dornfleld . . li^8 

Maltose ; Studies on . (Bau) 1369 

Maltose; Detection of — in Presence of Glucose. (Grim- 

• *****••*••••••••#»•••**•♦••••*••••••••*•••••** 

in Acld-Hydrolysod Starch Products. (Uolfe and Had- 

dock) 

Syrups; Production of — -. (P) Durye-a 373 

Manchester Section; Chairman’s Address to . (Carter 

Bell) 


pAoa 

m 


547 


1303 

40 


3S2 


1277 


Maugonese as a Metallic Ferment; Stimulating or Paralysing 

liifluenceson . (Trillat) IJJJ 

. Detection of . (Trillat) 

Determination of — . ( Baubigny) ♦/ * * * V { ‘ i 

Determination of in Presence of Iron, (yon Knorre) . 1 04 

Electrolytic Detormlnation of . (Scholl) ... . . 

Electrolytic Separation of from Iron. (Hollard und 


Bertiaux) , , 

Electrolytic Separalion of Iron from 

Exports'from Brazil . (T.R .) ... 

in Acid Solutions ; DeterminHtiou of 
Industry of the Caucasus. (T.R.) . 
in Iron and Steel: Determination ol 
Minerals ; Determination of 


(Kostcr) . 


702 
1161 
Jit'C 

(Baubigny)... 3 h1 

982 

(Stelinian) . . .. 112 
(Dittrich) 40 


„ Steel ; Determination of — • •; * * v *; • */ 
i, Steel ; Modification of Schneider Method of Detti- 

PrecipUatlw of -^'from Acid Solutions. (Baubigny) ... 823 

Separation and Detemnnation of — . (Pozzi-Ehcoi) 651 

Separation of from Iron, v; ♦ • X 

Separation of — from Iron and Zinc. (Scholl) 12^ 

Separatimi of Lead from . ( Linn ) 166 

St^la. See under Steels. 

Mangatieie Acetate ; Oxidation of — by Chlorine. (Copaux) 383 

BwteT Charwteristics of . (KiidemannandPaiMey) IW 

Dioxide ; Separation of Alkalis from . (Baubigny ) . . . 45 

eWflSt) 12H4 

'igSisK Z 

: Salts iOBdation of 

' Silicijle ; Preparation of — -. JIJ 

liUoides 5 Cnaracteristics of . (Lebeau) 168 

Manganic Oxide; Use of Salts of ^ — as Oxidising Agents. 

(P) liuig 

a|id TJbngitk Adds ; . Complex Doable Salt of — — »♦ I 

1818 I 

ManKroTofiaxAt UMof in Tanning. (Paenler) , 36 i 

Ihnila Oonstap,!^ of — . (WowtaB) 1139 | 

Manioo (Caa^vn) •« a Gompetitor .of Maiee in Productioii of | 


671 


Food 

Mannitol ; Action of 

Bpuchonnety'. 


(ChabrIO and 


jBsterifi^iiou jA 


production of 

(Maz6andPefrl€r)v 

f.|Cannoae/, Crystallised — 


(Neu'berg aiid Mayer) . 


S84 

•822 

1861 

765 


Mantle Fabric ; Continuous Impregrtatiou and Drying of . 

(P) Chenier.. 

Incandescence — 

(P) Chenier „_ 

(P) La 8 -ci6t0 Midland et Mttyls 2»1 

(P) 

( P) Schottmann • • • • • JJJ 

Incandescence with Unsewn Top. ( P) Chenier »1 

Mantles for incandescence Gos-Lightiiig. (P) Worsnup Iw9 

for Inoaurtesctmce Lumps. (P) Hchw^z .. ... ..... .... ^60 

„ Incandescent Gas Lighting ; Burnmg-of! and Harden- 

ing . (Drchschmidt) “89 

Iiiciindescence : 

(P) J87 

( P) Oppimheitti and Fener 6*9 

(Pi Terrell ”*** 

Incandescence—, and* Burners therefor. (P) Adam . . . . 1160 
Incandescence —— from Filumenis of Nitrocellulose. 

(P) Boullier 4o7 

Incandescence Gas . (P) Buhlmunn 1122 

Incundesience ; Manufacture of — (P) Terrell u43 

Incandcscenco : Preparing Materials for Manufacture of 

. (p) 16^6 

Incandescence Self-lighting (P* Berthold <89 

Inciinde-scenoe ; S iulinn for Tonghtming . (P) 

Thompson. From JOisenmaiin and Bcitdix . . ... ...... 1079 

Incandescence; Testsof ■. (Salnte-Claire Deviile) . ..^. 1286 

Loss of Illuminating Power of while Burning. (\> bite 

and Mueller) 1®'^ 

of Rare Earths with Metallic Skeleton (P) Langhans... 8K 

Regenerating Incandescence . (P) Haas iitul^Bloch. . WO 

Toughening Fluid for Iniyindescenco . J.F) Uirsch wu 

Wclslmch; United States Customs Decision on . 

(T.R.) 

Manure ; Convcrsimi of Ytast into . (Baker) 1294 

Manufoctiire of . (P) Fontcnilles. 162 

Mimufiicture of from Apatite, Ac. (P) Palmaer..... H7U 

Mannfacturo of — “from Molasses. (P) Soc. Cavallier 
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Quinine in the . (T.R.) 667 

, NeutnUisation Point ; Fixing the . ( K ilster and Grttters ) im*) 

New Caledonia; Cobalt Mining in , (CJolvocoressos.) 

(T.R.) 

Export, of Chrome, Cobalt, and Nickel by . (T.R. ) 064 

Rubber iu ' — 165J> 

Newfoundland; Mineral Production of (T.R.) 720 

New Quiiiea; Gutta-Percha Discovered in German . (T.R.) 1160 

New Jersey ; Fire-Brick Industry of . (Ries) 1203 

New Laiie Mills, Lalsterdyke ; Visit to 8.51 

New Loom Works; Visit to .S5S 

New South Wales; Mineral Production of in 1002. (T.U.) 767 

New Zealand ; Bot^k Phosphate Discovery in . (T.R.) .... 1267 

Nicaragua; Ceara Rubber in (T.R.) .187 

Nickel Alloys. See under Alloys. 

Analysis of Commercial (Holland) 1:160 

and Cobalt ; Detection of in Mixtures. ( Dootson) . . . 882 
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and Filitl... 621 

I Nitroprussides ; Volumetric Determination of Alkidi — — . 

I * ( FonzeS'DIacon and Carquet) 883 
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Olive ; rmiHntniioii of — - by Californio. (T.R.)’ .* 1316 

Olivo; Mixed Glycondes in (Holdo) 101 

Olive; Production or in Franco. (Skiiinor) 706 

Olive ; Unite;! States Oiistoms Detusion on . (T.R ) . , 1216 

Pui.t; Ihwlu.tiori of . (,>) SUorwin-Wlliiaius Co. 

rrom Holton 752 

Pin«it. ( Bjis.sierc) 1137 

Poppy -8- ed ; Cliara;*terist,irs of . ( II U) ! . ! i;j56 

Pivvoniing Turliidity of . (P) Tiaine 986 

Pumpkin-Seed — (Straus*) 806 

Rattlesnake; Characteristics of . (Kohler ami Pan- 

coast).. 

Recovery of , and Appimitus ihtrefor. (P) Kremor 

and Schilling 403 

Reflniiigof . (P) Graham 966 

Hire; CharacteristicN of . (Browne, jun.) 1137 

Salmon . (Bruno do GreilT) 1199 

Simbneus Racemosa , (Zellner) 101 

Seeds in Uganda ill I9i)2. (T.R.) 665 

Sesame ; Colour Rt'actions of . ( Kreis) 1216 

8e.Haui6; Iodine Value 0 / , (WIJh) ju 

Sesame; Now Reagent f/r . (0iur»ciTeHco) 711 

S.*snni6; PrcHimee jf iii Araebis Oil. (Fendier) 639 

Sesame; Ri-actioii of with Stannous Chloride. 

(Soltsier') 10 17 

Skunk; Chamtcrisiics of Authentic . (Kebleraud 

Pan<on8t) 195,5 

Sod; United StatCH Cnstmns Decision on (T.R.)... .324 

.Soluble; (JonveiHi <n of S^lidilied Oils into . (P) 

(Kronstein) 105:, 

Sprat; Cause of Oilour of . (Servais) I2l)l> 

Trade of South Italy. (T.R.) .337 

VegetJible ; Apparatus for Bleaching and Condensing . 

(P) LeWiak. T. 1138 

-yieldable Material; Apparatus for Rendering — — , (P) 

Huddan. From Edson 372 

Oil, Essential - — ; 

Amber ; Charnetoristics of — • 647 

.Viiise; Valuation of . (Walthor) II.5 

Apoplu or Shu-yii. (Keimagu) 

Basil ; Optical Rotation of 

Bergamot; Valnstloii of . (Walthor) 

Cade; Characi eristics of . (KaulTcisen) 

Cala iius ; Compoirltion of . (BoLkstroen) 317 

Camomile; Anuolicand Tiglic Acids prepared fmm Roman 

— . (Blaise) 647 

(Camphor; Japsneic Uegulations on . (T.R) 1317 

Cassia . (Krcmersi BVj 

Citron . (Lon ton Essence Co.) 103 

' Citron; Characteristics of . (GnIII) 162 

C’.tronella > Aiiulterant* of . ( Hay ley and 647 

Citronella ; Adulteiute^l . (Parry and Bennett) ...... 16.3 

Ciironella; Siamiards for . ( Parry utid Bennett) .... 4.89 

Clove; Det- nninaiion of Eimenol in (Spurge) 764 

Clove; Meth.vlheptylketone in 817 

Dill — , from 8(nuii-h Herb 818 

Frojar ; Chaructensiics of . (Hoensel) 439 

French Parsley ; Phenol Ester* of — . ( Thoins) 1235 

Lavender; Engligh ,atid the B.P., 1S9S. (Umney) 1805 

Lavender; French — , (kinstltueuts of 1805 

Lnveniicr; Ketone from — — 647 

Lavender; Vuliintionof . (Waltlicr) 115 

. Lemon grass ; Adulterated -. ( l^irry) 799 

Lemon i Valuation of . (Walther) 115 

Marjoram ; Cbaracterisclus of — -. (GcaviWiMpe and 

Ohablay) «78 

Matico , (Fromm and van ErasU-r) ..,....,,. 163 

Neroli . (^{e^*eand Zeiteohel),..,..,.,.,.,,; 102 

NmruH from the Volatile Extract rrf THuisniitii (if llm 

Bitter Orange i3or> 
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Oili BfiAntM— «o»^ 

o( Aoacift Flowers. ( Walbaom) IlOO 

o.^0WMi Herb 1106 

.(Blroh Badsj . (HitoitMel) <28 

V Dnn^i^r »wlnF*i8entka -er-. (Hsensel) 288 

M Poiiniffreek. (Hionsel).«.>. 480 

„ G^'nistatinotoriii; Hsseutial . (Hsensel) t28 

*■ ^ Grindells rohuste 1207 

„ Hops. (Ofaapman) 8O9 

„ Japanese Wormwood (YfltnuBi OH) 1806 

Magnolia Ko)||» 8 (KobuMhK>il)4il% 1806 

Pine Buds 1807 

Siberian Fir. (Schindelmeisor) 879 

• „ Tuberose Flowers. (Hesse) 709 

Orange>llower . (Hesse and Zeitschel) 162 

Orange-flower Water — . (Hesse and Zeitschei) 162 

Peppermint: Adulteratiun of . ( Parry and Bennett) . 962 

Peppermint; American . (Parry) 48 

Peppermint fi-om Piedmont. (Zuy) 817 

Peppermint ; New Adulterant of — ( Bennett) 670 

Petit Grain in Paraguay. (T.R.) 981 

Sandal-wood: East Indian — . (T.R.) 1817 

Sandal'Wood ; Valuation 0/ . ( Walther) 118 

Sandarao ; Oharaotnristies of 962 

Turpentine: Examination of . (Vezes) HOC 

Oils. Hydrocarbon : 

Apparatus for Testing Lubricating Power of , (P) 

Blake 1148 

Lubricating; Apiiaratua for Testing . (P) Johnson. 

From Actieuges. vorm. W. Lahmeyer 761 

Lubricating; Preparation of . (P) Singer and Pauli . 412 

Mineral ; Deodorising of . RU^ersworke Actiongcs.CBl. 621 

Mineral ; Diatillsliun of — — . ( P) Rtitgerawerke Actiengc8.1041 

Mineral ; liistilling and Anp. tliorefor. (P) Kornfcld 1288 

Mineral Lubri<*Rting . (Oharitschkow) 547 

Mineral Lubri'^ating ; Production of — . (P) Girard and 

others 701 

Mineral; Nitration of Substances Extracted from by 

Distillation. (P) Edeleanu and Filiti 20 

Mineral or Petroleum ; Refining of — . (P) Macalpino . 044 

Mineral; Refining , and App, therefor. (P) The 

Alcohol Syndicate 78C 

Mineral: Treatment of , or their Residuals. (P) 

Stewart- Wallace and Cowell 8S 

Petroleum ; Purifying aud Doodori.siug . (P) Vit tenet 991 

Tar; OiMtillation of . (P) llUtgerswcrke Actienges... 1041 

Testing of , (Jayne) 1108 

See aleo uudtr Naphtha atid Petroteuiii. 

Oils, Fatty — 

.Action of Dilute Mineral Acids on . (Herbig) 217 

and Fruit from Elaels OuineenHis. (Fendlcr) 751 

Apparatus for Testing Lubricating Power of . (P) 

Blake 1148 

Chamcteriatics of certain . (Wijs) 805 

Chemically Modified; Manufacture of . (P) Merisel. 874 

Drying; Boiling of for Lnequer and Varnish Manu- 
facture. (P) Lepnert and Rogovin 1250 

Ensymic Decomposition of . (P) Braun and Bchrondt 878 

Error in Benedict -ZMgmondy Method of Determining Gly- 
cerin in . (Herbig) 217 

Extraction, Puriflearion, and Decolorisaiion of , (P) 

Eossollln and others 150 

Fatty and Ethereal ; Dry and Pulvonsod Preparations of 

. (P) The Firm Sicconied. Clicin. Institut Fr. G. 

Sauer 150 

Fatty ; Colour Reactions of . (Kreis) 575 

Fatty: Influence of Atmospheric Uxidatioii on (Jompo- 

sitiou and Analytical Constants of . (Sherman and 

Falk) 1004 

Fatty: Purification of . (P) Kliiiwmt 872 

Fish; Inodorous Tallow Substitute from . (P) Sand- 

l>erg 1006 

for Forming Emulsions ; Manufacture of . (P) Society 

j AllendorfT and Kopp 807 

^ from Seeds of Acacia and Glover ; OharHCterlstics of . 

^ (Jones) 1249 

Hydrolysis of - — - by means of Dilute Acids. (Lewko- 

witeoh) 07 

in Powder Form ; Iodised and Bromised . (P) Boehm. 

From W intemit/ 751 

Iodine Absorption of — . (Tolmau and Muuson) 601 

f Lubricating ; App. for Testing . (P) Johnson. From 

Actienges. vorm. W. Lahmever 761 

, Neutralisation of , (P) Bocca 705 

Neutralisation of , especially Cocoanut OiL (P) Soc. 

Anon, des Savonneries 918 

OlWe wid Substitutes therefor. (Tolman and Munson) 1187 

Olive ; Removing “ Margarin " from . (liertainchand) 1190 

French Guiana. (Bassi^re) 1137 

Purification of — . (P) Freseiiius 102 

, Redunlng wsential or Fixed — to Dry Powder. (P) 

Loallier 705 

SoUdif^ug Wnd Toughening of — . (P) Scammell and 

001 

Tfeatmtmt ^ (P) Weygang 640 

Turkey-Bad f Decomposition of — — on Cotton Tissues. 

(vofU^taMMuserii) 416 

See4Uomn^WtA9,and Greases, 

Oils; Essential . (Wallaoh) II47 

Essential , ai^ TerpciK^ ( WallMh) 708 

Essential oontaining. Alcobol : D.6. Customs Deoirion on ' 

' (T.IL) ..1218 

Essential; Examination and Valuation of (Wallher) 115 


Essential, in Absinthe: Determination of . (Sangld- 

FerriCre and Ouniasse) 888 

Essential — — in the West Indies. (T.^) 64 

Bssratial : Occurrence of Nerol in . (von Boden and 

Zeitsi'hel) 228 

Essential of Fire-We^ and Erigeron. (Kebler s^ 

Pnnooast) 923 

Essential of Neroli and Petit-grain. (Walbaum aiid 

„ Hflfhigl .: 670 

Essential ; Production of — in Cyprus. (T.R.) 688 

Essential; Refractive Index of . (Parry) 1013 

Etheioal ; Dry and PulveriseiJ Preparations of - — . (P) 

The Firm fi’coo Med. Chera. Inst. Fr. G. Sauer 160 

Extraction of Essential for Manufacture of Perfumes. 

(P) deTaub^ 1307 

Fruit; U.S. Customs Decision on . (T.R.) 449 

Grass-; We&t Indian . (Parry) 1147 

Lemon-grass — 1306 

of the Monardw. ( Brandel and Beck) 647 

Rerlucing Essential or Fixed to Dry Powder. (P) 

LoeUter 705 

Oil-Filters. Ne-d Filters. 

Ointments; Manufacture of . (P) Liobreich 149 

Oleic .Acid and Elaldic Acid ; Isomeric Relationship of . 

(Albitzky) 306 

Series of Acids; Couvorsiou of into Lactones. (P) 

Shukoll 1000 

Oleisonine ; Manufacture of . (P) Guillemand 1199 

Olivo Oil. See uitder Oil, Fatty. 

Olives in France. (Skinner) 705 

Non-fatty Residuum of ; Utilisation of the . (P) Guer- 
rero de Srnirnotr IO95 

Olive-Skins; Composition of — ,and New Constituent therein. 

( Peano) 35 

Ononin ; Extraction of . (von Hemmclraayr) 509 

Onyx; Dyeing or Colouring . (P) Mills. Prom Boyoux 

and Mom 698 

Imitation; Manufacture of . (P) Vasseur 1089 

Opium; Analysis of Preparations containing . (Allen and 

Scott-rfmith) 48 

Bases. (Hesse) IOI8 

Morphine in; Determination of . (Matthews) 1019 

Narcotine and (Jlodoinc in . (van der Wielin) .. 656 

Opt icallv Active Bodies ; Irillnencoof Double Linking of Car- 
bon on Ilotat ory Power of . ( Rupe) 7H 

Ornngo Flower Oil. Sai under Oil, Essential. 

Ore; Agglomerating Finely-divided . (P) Malden 1183 

Apparatus for Ixiaching . (P) Brown J47 

Apparatus for Roasting . (Button and Steele) 746 

Ohronio Iron ; Production of in U.S.A. iti l9t)2. (T.R.) 1112 

Copper; Treatment of (P) We8tinglM)U8e. From Knox 147 

Iron; Electrictil Reduction of . (P) Ruthenburg .... 427 

(iuick^ilve^ ; ApjMiratus for Hoducing — . (P) Meyer... 1296 

Sepai*at<rs; Magnetic . (P) Allison. From Knowles 

and others 30i 

Tin from the Bautschi Tin Fields, Nigeria 744 

Ores, Aluminous ; Treatment of . (P) Soc. Romaua Sol- 

fati 1086 

Amalgnnuating of . (P) American Amalgamating Co. 

From Knappe 499 

A»niTionia-C>anide Pi-ocess of Treating (P) Beatty. 

From Mosher 802 

Antimony; Meltingof . (P) Cookson 035 

Antimony ; U.8. Customs Decision on . (T.R.) 1216 

Antimony; Treatment of . (P) Chatillon 95^4 

Apparatus for Concentrating : 

(P‘ Baitlett 21.5 

(P) Brown 215 

Apparatus for Crushing, Ac. . (P) Ingalls. From 

Ferrarls 704 

Apparatus for Extracting Sulphides from . (P) Marks. 

From the Broken Hill Proprietary Co 1352 

Apparatus for Lixiviating . (P) Ore Eduction and 

BmeltingCo 

Appfti*utus for Mixing and Storing Liquids and Gases for 
Treatment of — . (P) Courtenay. Prom Currie ... 802 

Apparatus for Pulverising. (P) Elspath 918 

Apparatus lor Pulverising aud Amalgamating . (P) 

Redruth Foundry Co and Tregoning 32 

Apparatus for Recovering Mercury and Amalgam from . 

(P) Hicks Gold and Silver Extraction Co. From Hicks 1863 

Apparatus for Reducing and Concentrating . (P) 

Dawson 

Apparatus for Roasting — (P) Metallic Compounds 

Separation Byudioate .... .v. 660 

Apparatus for Roasting . (P) Roberts .869 

Apparatus for Screenmg, Washing, Ac. (P) Hermann . . . . ' Wi 

Apparatus for Treating : 

( P) Courtenay. From Currie . , , 884 

(P) Hirscuing 702 

{PjKaiikin.T ! ^ 

(F)«taart. 

ApparMs for Treatanent of — . (P) MePhdrton 634 

AigHlaoeona and Arkalfaiei Treatment of . (p) 

Complex, of Lead ii9i(|{|^nc: freatmeni of ^ — . (M 

strong 97 
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Oomuka or Sulphide ; KxtraoUng Metal from — . 

? Olaiu^aiKl MandaiMi 

OoDomitration of — f 
) OAinpbell . 


(P) 


rP) OAinpbell S58. ft58 

(P) Lake. From Proment 870 

contAiaing Copper; Treatment of (P) Puinc and 

Gdliee 423 

containing GoW, Silver. Copper. Ac.; Treatment of — . 

(P) Hirachiiig HH)! 

containing Precious Metals; Treatment of . (P) 

Berry. From Camnter 408 

containing Precious Metals ; Treatme»it of . ( Pj Cour« 

traay. From Carrie 302 

containing Precious Metals ; Treatment of — . (P) Mar- 
tino 97 

Copper and Nickel; Treatment of. (PJ Thofohm and de 

Saint-Seine 558 

Copper; Separating Copper from (P) Van Arsdalo 668 
Cop|>er ; Treatment of : 

<P) Evans, Jon and Richards 12J>6 

(P) Payne and Gillies 1290 

(P) Payne, Gillies, and Gondolf 5(10 

Cupriferous Gold ; Treating by Potassium Cyanide. 

(Janin. jun.) 95 

Disintegrating . (P) Snedekor 11.3^1 

Blectrioal Separaticn of — from Gangue. (Xegreano) .. 34 

Electro- Magnetic Treatment of . (P) Lcuschner .. .. 35 

Electro- Metal luixiciil Treatment of . ( P) Tosaizza . . . fl88 

Extraction of Metals from . (P) Stuart 399 

Ooh( and Silver; Treatment of Refractory Complex . 

(P) Baker and Burwoil ll.'it 

Gold; Cyanide Process of Treating . (P) Cyanid- 

Gciwllschaft .'-OO 

Gold; Notes on (^laHsiftcation of . ((jailerand Kur- 

nett) 13."50 

Gold; Roasting and Filter-Press Ticatmcnt of . (Mar- 

rincr) 11S2 

(^old Tclluride ; Treatment of — .at Kalgoorlie. (Simp- 

son) 11«6 

Iron ; Enrichment of . (P) Ronartl and Becker ;kJ9 

Iron : PrcHluction of in Canada. (Lang) 638 

Iron ; Smelting of , and Furijace.s tliorofor. (P) Ser- 

vuis 301 

Iron; Treatment of Pine . (P) Fibers 870 

Iron; dorking-olf or Reducing Pulvoinlent — . (P) 

Dobbelstein 740 

Lead, Silver, or Zinc ; Trcatnieiitof . (P) Ganelin .. J2t7 

Lead Sulphide ; Treatnsent of . (P) Frdllch J091 

Lt‘ad ; Use of in Ceramics. (Wheeler 28 

Manganese; Electruraetallurgical Treatment of SilicAted 

. (P) Gin 806 

Matting of at Leadville and Robinson, Col,, Lr.8.A. 

(Doolittle) 032 

>le.ins for* Treatment of . (P) Goodwin and The 

('olorado Iron Works Co. From Gross 740 

31ereury; Furnace for Calcining . (P) Cutler 1197 

Metallic; Treatment of (P) Pcti’seus 1002 

Modern Methods of Cyaniding . (Watt) 1000 

Nickel and Copper-Nickel ; Trmtment or . (P) Boult, 

From Perron gOl 

Nickel; Treatment of — (P) Adams. From Jenkins 495,495 

of Gold and .Silver; Apparatus lor ‘Treatijig . (P) 

Block. From Holey 147 

„ Nickel, Copper, Zinc, Ac ; Desulphurising . (P) 

Malzue*. I247 ! 

„ Precious Metals; Beduction of . (P) Courtenay. ' 

From Currie 147 , 

„ the Precious Metals ; Leaching of . (P) Thede ... 9I4 ; 

„ Hare Metals; Treating Rebellious . (P) Downs 701 

or Tailings ; Leaching with Cyanides. (P) Merrll .. 871 

Ih-eparation of for the Blast-Furnace. (P) HulTtl- ’ 

maun | 

Reduction of . (P) Ruthenburg i 599 , 

Kefruetorj' ; Ti'eatment of : 

(P) Beam Converting Furnace Co 1052 

(P) Metal Volatilisation Co. From Pohli^ and Crous- ; 

^ dale 

Roasting — . (P) Sutton and Steel 747 ’ 

Sand-like or Dusty ; Smelting of — . (p) LoewentUal ! 

and Lippert 10^^ I 

by Percolation. (P) Griffiths' and i 

Oldtield gQg i 

Smelting of — - by Electricity. (P) Thompson. ' From ; 

Le Syndicat de FAcier Gerard I49 1 

StMiiiterous ; Treatment of . (P) Mennlcke 913 

Subjecting- — to the Action of Gases. (P) Mark 748 

Sulphide ; Ojdclnation of — . (P) Carmichael 0? 

Sulphide; Elimination of Sulpto from . (P) Miller. 018 I 

Sulphide; Smelth^ of ^ Knudsen 4«33 ' 

Hu phide; Treatment of (P) S^biUot 1198 j 

J..' >«« 


Homan*’ • (**) Wise. From 


Treatmentol— 

ipf ^ 

I?) Nieiioia m 


Ores. Treatment of—coaf. 


(P) Smith and Brown. From LaUit 1133 

IP) Sool6tti FAuto-Mdtallurf^ t*.... 7oi‘ 

(P) 1990 

(P) ThelMn 147 

Vanaduerous ; Treatment of . (P) Herrens^mm ..1100 

Zinc and Copper: Treatment of — . (P) B«iun Con- 
verting Furnace Co 1059 

Zino Sulpnide ; Treatment of (P) Clancy and Mara- 

land .fi*,*. 30 

Zinc I Manufacture of 8p«ter from . (P) Pioher 1998 

Zinc; Treatment of : 

i P) Down 8(lt. 

P) Ellershausen and Western 96, 07 

P) Petraeus 1002, lOOZ 

(P) Sexton 748 

Zinc: Treatment of Complex . (P) Empire Zino Co. 

From Wetheritl 558 

Organic Acids of Wine; Dotcrmiiiatiouof the — ~. (Partbeil) 1164 

Acids; Recovery of certain . (P) Blanchicr and 

Mayet 510 

Bodies ; Preserving . (P) Mausslon and Monlujsd. . . 1068 

Compounds; Electrolytic Reduction of . (P) Farb. 

vonn. Meistor, Lucius uud Brtiniiig. From Uertteln 

and OpiJorniann 1355 

ComiKumds : Oxidising ElectroIyticiUly. (P) Farb. vorm. 

Meister. Lucius und Brilning. From Mocst 878 

Liquids; Docolorisat ion and ClariflcMlion of . (P) 

Clowes and HslHchck 950 

Matter ; Dccoiii position of by Cam’s Add. (Tarngi) 618 

Substances; lYeservuiion of , and .\ppai'uins therefor, 

(P) Tarichos Syndicuto KMMV 

Substances; Pri'serving , and Apparatus therefor. (P) 

licHthcr 759 , 

Osmiridium ; Analysis of — . ( Leidif? and Quennessen) . . , 823 

Osmose with Alcohol; Appariilus and Process for , (P) 

Barlictt iifli 

Oven; Coke ; 

(P) Lowe 295 

(P) Rothberg 357 

Coke-; Progress of ttie Recovery In Germany. (T.R) 3.56,38(» 

Coke-; Regenerative . (P) Koppers 1079 

Ovens ; Coke : 

(P) Bagliii 789 . 

(P) Brunek 359 

I P) Coppci? 1079 

(P) Pool ter 899- 

(P) The Otto-llilgcnstock Coke Oven Co. From 

Otto A Co 

Coke; OaH-Hwitcd . (P) Piillonborg 9S9 

Coke; ImprovtKl . (P) Potter 869 - 

Coke; with Recovery of By-products. (P) Key 9()9 

Coking : 

(P) Wilke 859 

(P) Woltcrs 859 

Coking; Improved ——. (P) Lake. From Leiter 1939 

Potters' ; Construction of . f P) Redfern 365- 

See also Funiaci .s «n<7 Kilns. 

Oxulates ; Mannfact oi*e of ; 

(P) Cross and Young I.347 

( P) Koepp and Co II47 

(P) Wiens 43 

I^roduction of from Fornintcs. (P) Elektro-Chem. 

Werko ®7f4 f 

Oxalic Acid; Eloctroly.sis of . (S;ilzer) .33 

Function of in the Chromic Acid indigo-DischarKC 

Process : 

(Von Geoi-gievics^ 047 

( Jorissen and Reichci ) 823 

Oxidation of (Jorissen and Reicher) 1344 

Reaction of Brora inn upon — . (Richards and Stull) . . , 827 
Oxazines. See under Dyestuffs, 

Oxidation during Heating of Metals ; Prevention of . (P) 

DimkelsnUhler and Wachwitz 424. 

Oxide of Iron ; Action of Carbon Monoxide on . (Chariiy) 9U 

Oxides, AJkall-Motal ; Obtainnient of . (P) Foolsing .... 90ft 

Alkali-Met. 'll ; Production of — •. (P) Johnson. From 

the Badisohe Anilin und Soda Pan 742; 

Alkaline ; Piwiuelion of . (P) Gin 87a 

Electrical Conductivity of Metallic . (Streint?) 9» 

Heat and Light Emission of some . (F6ry) 54i> 

tu the Terpeno Series. (Semmler) 438, 

Metallic ; Action of Ammonium Persulphate on . 

(Soyewetzand Trawitz) 999 

Metallic ; Apparatus for Making — . (P) Boohm. From 

Jacobi 885. 

Metallic; Behaviour of with Fused j^rio Anhydride. 

(Burgess and Holt, jun.) 1244. 

Metallic ; Production of . (P) Blackmore 660. 

Metallic; Reducibility of W Hydrogen and. Carbon 

Monoxide. ( Fa.v and Seeker) . ; 

Metallic ; Reduction of in Current of Hydrogen. 

(Glaser) 

Metallic I Superftcial Reduction of Agglomerotibiit of — 

(P) 800. Anon. 1/e Carbone 


997 


of Antimoiiy, Ac. ; Symetii and Apparstua for Cmlpiivintf 
— (P) Herrenaohmidt 184ax 


^ liidisehd Anilin und Pah^ 
Reduction of Metallto — . (F) Achem ,.L. 


219: 

Sit 
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PAOS 

OxjroelluloBe ; Acetyl Derivative* of . ( P) Laiidsberg .... 316 

l^ect of Mero4frlsatian on — r, (cle Hlcheli) 12W) 

OxydiUMJ* ; ActioBNDf the . (Wender) 117 

Cheinical Naittte of — -. (Aao) 1W)7 

Oxygeh; Active——*. VHI. iBngler) ...; 069 

Aupanitus for Induatrial Bfanilfaoture of . (P) Artlgue 134a 

Awpanitiw for Production of . (P) Oxygen Light 

and Fuel Co. Prora^lt 868 

Atra<) 9 pherlo j AppaTatua^w, Separating from Nitro- 
gen. (P) Pictet 304 

Convemlon of into Owine. (F) Blaokmarr and Will- 

lord 12i*8 

DliHOlvediti Water'. Detection of . (Kaiser) 882 

Kkctroiytic Evolution of (Ooehii and Osaka) 500 

Extraction of by Partial Liquefaction of Air. (Claude) 1346 

Extmotiou of from Liquid Air. (P) Claude 866 

Gas ; Apparatus for Producing (P) Hughes 26 

Generators. (P) Kainm 212 

Hcider for . (P) Brin’s Oxygon Co. 135 

Induenoeof on Proteolysis. (Mallltario) 311 

Manufscluro of : 

(P) Cie. Franc;, de P Acetylene Dissous 1196 

(P) Claude 664s 796 

Preparation of — >. ( P) Jaubert . 748, J348 

Pr^uction of — ( Linde) ‘ ; 

Production of Compounds containing . (P) Achesoii 

Co. From AchcHon 500 

geparation of from Nitrogen. (P) L6vy and Hel- 

hronner 996 

Separation of from Nitrogen of Liquid Air. (P) 

SotdCW pour FExploitation de« Proc6d6s G. Claiido . . . 950, 

1292 

Oxytriphenylmethano. Se 0 und^r Dyestuffti. 

Ozone I Action of on Carbon Monoxide. (Jones) 907 

Apparatus for Convening Oxygen into . (P) Black- 

marr and Willford im, 12S>8 

Apparatus for Production of — . (P) liavollay and 

Marie «65 

Conversion of Oxygen into . (P) Blackmarr and Will- 

ford 1298 

. Determination Of — . (Ladenburg) 230 

Determination of — in Technical Work, (lli-unck) .... 1 105 

in Liquids and Solulions ; Fixing of . (P) Sprange . . 377 

Oxidations Effected by — . ( Harries) 11.56 

Production of . (P) Hoyne 425 

Research on . (Gritfenberg) 1242 

D«e of — in Manufacture of Sulphuric Aeul. (Temsse) 65J 

Ozonisor* ; Improved — . ( P) Vosmaer and Lebrel 425 

'Oaonising ; System of . (P) Chadefaux 916 


Paint, and Process of Making same. (P) KoUinger 1096 

Antifouling . (P) Whitehead and others. From 

DsnnCV ..•< 102 

Application Of — ^’to Cement Surfaces. (PI Levy MO 

Ooraposition and Manufacture of a . (P) Adams .... 807 

Composition for Baseef — . (P) Brasmgtou 562 

CorapOfition for Removal of . (P) Ellis 80, 762 

Compound for . ( P) Smith * » 1JJ|6 

Damp-proof — . (P)J^biiisoii 106o 

Manufacture of . (P) Knoche and Issleib , 1 0.5 

MSSSftmtureofZinc-wkte— . (P) Petit 160 

Means for Removli^— . ( P) V * * ’ * 

New White . iP) Fieux and Meynet 1367 

fA— (P) FirtU ' ^ 

T&iiOle for . (P) Morgan. From Bilfin^r ........... [{08 

iVkter.j Prodnctlonof— . (P) Rustpn 018 

PaintsVXlifcl-fouling fw, VesgeU. Ac. (P) ^oult. From 

the Denney Galvanic Pamt Co. 428 

prom Hirschfeld 1065 

MaierlajW Production of froni,81^.^ (P) Wirt* ... 705 
Mineral in the United Whites. (T.R.) ...^ 1081 
Zino; Substitution of ^^for 

Olli IProductkmof-—^ (P) ■Sherwin-WiiliomaOo. Pbom 

W. Holton 762 

pnUadium in the Or^ of the HemUev Miim. . (Knbdit) 68i 

f^it<Kdiat«arinf Natural and SyntheUo - — . (Kreis and 

p«im Oil*. iSke swd#r Oils, Fatty. 

Panavenmiae} OharacteidwtiM of -r-*. (Hesse) 1013 

aSvhSIoi Vojde- 

. Bagasse as a 8c«itoe 0* *". 1145 
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Pfper— coaf. 

Bebavionr of Mineral Acids in — . (Winkler) , .... 16o 
Bright Cooting of Silver or other Metal on*—. (P) 

Hilpert and Pauli 1815 

Coated i Treatment of . (P) Lebateux 879 

Oomposil ion for Coaling — . (T.H.) 1217 

Copying} Manufacture of . (P) Hawke .....i. IWI 

0)rr«gale(l Impermeable . ( P) Andemsch , . ..... .... 508 

Drawing- ; Preservation of Waterproof . (P) Zalinaki 316 

Drying or Treating — . (P) Lake. From Barber ...... IlOO 

Fireproofing of . ( P) Grimshaw 922 

Fireprootttig and W'ati'rproollng of — — . (P) Garin 1291 

From Cotton-seed Hulls. (P) Armistead and Bacon .... 377 

'Glac6 ; Pwjparntion of . ( W^eichelt) 1304 

Imported by Mexico. (T.R.) 261 

Industry of Canada. (Lang) 635 

Industry of Canada. (T.R.) 83.S 

Making; Use of Artiilcal Calcium Coi-bonate and Sul- 
phate in — . (P) Monin 42 

Manufacture of — : 

(P) Goy.juii 817 

(P) Nemwk *226 

Manufacture of from Refuse. (P) Lopez de la 

Cumam and Egana 669 

Manufacture of Light-sensitive . (P) Schbnecker .... 672 

Material; A New . (P) Ferrand 879 

Metallic; Production of Air-, Water-, and Grease-proof 

. (P) Thompson. From Siiddeutsche Putent- 

metall-l’apier- Fab 

Milling and Mixing Machinery for ■. (P) W'ftstenhftfer 98h 

Paraffined . (Lux) 1362 

Photographic Blue print ; U.S. Customs Decision on — . 

(T.R.) 449 

Photographic; Preparation of . (P) Schwartz ...... 44 

Preparation of Paraffined or Waxed . (P) Goessmann 4.S7 

Pulp. AVi Pulp, 

Rosin Sizing foT . (Uofraan) 1362 

Sensitistd Copying . (P) Cuff 226 

Sizing — , and Fixation of Loading Material. (P) GuiIIet 

de hi Brosxe 1912 

Sizing; Use of Sodium Bisulphato in . (WUrater) ... 878 

Strengtht'ned by inserted 'Ihieads. (P) Hoffmann 508 

Toughening and Rendering Impervious. (P) Vellu- 

inoid paper Co. From Oocssinunn 114.5 

Use of Incinerated ; Fireproof Paper 313 

Waste; Production of Pulp from . (P) Knopf Patent 

Pajier Pulp Syndicate. From Knopf 646 

Watorprooffng and Colouring (P) Ruoh 3346 

which Dyes easily ; Mann fncturo of . (P) Dreher ... 994 

Papers, Blotting ; Manufacture of . (P) Hawke 961 

Carlam; (Carriage of on Board Ship. (T.R.) 1113 

Copying; Manufacture of , (P) Hawke 1011 

Crtped Tissue . ( P) Soc. Japanese Tissue Mills 60« 

Siziog, Hardening, and Watorproottng . (P) Meyer . 226 

Treaied or Coated , (1*) Lebateux 922 

Vapt'.r-inakcrs’ Stuff Chest. (P) MoKcnncy 42 

Paper-making; Beating-engines for . (P) Mills 817 

Treatment of Peat-Moss, Ac., tor . (P) Callender.... 817 

Paper-mills in British India. (T.R.) 83,'< 

Paraffin ; Action of Alkalis on . (Jones) 1212 

Countervailing Duty ; UJ^.A. Customs Decision. (T.R.) . . 1157 

Detection of Ceresin in — . (Graefe) 674 

Extraction of from Mineral Oils, Ac. (P) Singer and 

Pauli A.*u**/ 

Liquid; U.S. Customs Decision on . (T.RJ 1315 

Rtffined ; U.S. Customs Decision on . (T.RJ 719 

IJ .8. Customs Tariff on Soft and Liquid , (T.R.) ...... 93o 

Paraformaldeheyde ; Solubility of — in Solutions of Sodium 

Sulphite. ( Lumi^re and Seyewetz) 60 

Paraguay ; Medicinal and Textile Plants in . (T.R.) 622 

Oil of Petit Grain in . (T.R.) 981 

Paranitranillne as a W’'ool Dyestuff. (Kayser) ^ . 360 

See under Dyestuffs. 

Paranitrodiazobenzene as a Wool Dyestuff . (Kayser) .361 

Parohment; U.S. Customs Decision on — . (T.R.) 821 

Pasteboard ; Composition for Coating . (P) Kerkow ..... 30 

....I >.7.> 

(P) Garrigou 203 

Patent-lAW Administration ; Congress on . ( T.R.) ....... 1265 

Patents Act, 1902. Compulsory Licences and Revocation of 

Patent*. (T.R.) W, 234 

Patents Act in Australia. (T.R.)..,. 1373 

Patents, Oberaical ; What should be the Protected Subject in 

. (T.R.) A 829 

English in the Oobniea, (T.R.) 1070 

Revocation of w.vvi;. 126 

aiOes, 190$.. .V....4.... 126 

Paven^ent; Apparatus for Preparing rngr^fets of 

, Bituminotts-Macadazn . (P) Warren Go. 

PrinnAsh.. ..G. 030 

pavemeptf i/Materials <nr Asphaltic — . (P) . . . .'t . 866 

Paving; Asphalt and BRunaen Oompositkm Axr . I (P) 

, .Blake 1649 

- -Blocks fromVuiiJr^^lHmbop. (P) 697 

rBlOoks or Tll$4. ^ (P) Liyiogstvne and ; • • • • • W5 

(Donw^tiun; Akpoiu^.r^* Aiflje^ l pl tfial t Co. . 
From Amiei... 1998 
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t'oarl Hardening; 1 .8. ppsUmf Doci.alou on - — . (T.R.) . .*. . 

Pent; Aopamtua tor OarbotiiteiuK , (J?). Mtircotty nnd 

Ktuiaon ^ tHKi 

Apt^uratiis lor Carbonisation of . ( P) Ekenber* ...... 1238 

Apparatus for Drying and Carbonising - — , (F) Vou 

Grtiinig - V Ml* * /i*.: 

Ai»pw^nis tor Fuwtiefing and Carbonunu — . (V) 

OnrIoM 735 

Hlorks for FuaU • Maimfnctui'ti of — (P) Tnonipson. 

From Wliito and (inltlji 12,37 

Briquettt^ of — (F) Sry*li(,'ki‘.vi»en 

Briqiifttts of (;arbf)niiied . (P) ^ ‘V- di-s CharlRins et 

Drimiottos do Blaniy. Ad 6ai 

Briqueties; Production of — (P) Hartmann 18 

Carbonisation of : 

(P) Ekenberg....... 1122 

(P) Ledermttllor 089 

Carbonising , and Apparatus tborofor. (P) Moyer and 

Rocdtv 

Coke from ; Maimfiicture of . (P) Bamiue and Kahl . 188 

Oonrersion of for Vu) as Fuel. (P) Green and Martin 200 

KiproKHing MoUturo from . fP) lligginl)ottom and 

licnnox 17 

for Fuel ; Treat nietit of . (P) Duelos 411 

Fuel and IVMit Claireoal; Electrical Manufacture of ^ 

(P) Healey 943 

Fuel. AVe iiitticf Fuel. 

Gas. Sef under Gas. 

Manufacture of pjn)er or Millboard Irom . (P) Krause 315 

ifoas Fihi'c; Treating VV'asce Liquors IVnin . (P) Col- 

lander 879 

Moss ; Production of Fibre from . (P) JX)ull 708 

Moss; Treatnient of - •• lor Paper-iuakiiu. (P) Callender 817 
Plastic Objects fi*otn : 

(P) Paetonit-Werke Reif and Co 891 

(P) Reifand von ReibuitE 289 

lUitort-Furnaces for Charring or Coking . (P) Lau- 

roniuH 1341 

Treatment of (or Production of Fuel. (P) Carmichael 

aod Buhlstriim 485 

Pentosans; IXtermination of . (J&gerand Fnger) 114 

Hydrolysis of (Hauers and Tollons) 1251 

Pcnt(«4t*s ; Isolation of (Hauers and Tolleiis) 1251 

New Boses derived from . (Roux).. 713 

Pepperraiut Oil. AV*e ww/cr Oil, Essential. 

; Perchlorate; Electrolytic Formation of (Oeohsli) 12W 

■ Perchlorates ; Determination of . (Hbnig) 160 

Electrolytic Manufacture of . (P) Lederlin 916 

in Relirrcd Saltpetre ; Determination of 824 

Production of by Electrolysis. (P> Lederlin 606 

; Percussion Cans; Composition for . (P) Westfaliseh- 

' Anhaltische-SprengstolTc-Actienges Ill 

; Perfumery at Wuchow, China. (T.R.) 934 

’ Perfumea; Bactericidal Action of . (Marx) 314 

Compounds from Citrylideue-acetlc Acid suitable for . 

' (P) Verley 819 

Duty on Spirit for . (T-B.) .' 1375 

Extraction of Essential Oils for Preparation of . (P) 

" Do Taubc 1307 

Extraction of — — from Flo wei-s. (P) Serve 1307 

Manufactui*c of Floral with certain Raters. (P) 

' Socidtc F. Bi tt and Co. 1M(2 

< Manufacture of . — in Grasse, (T.R.) 1218 

* Xerol : An Alcohpl Suitable for Syiithesisof . (P) Soc. 

; HeineetCie 819 

Synthetic Floral . (P) Soc. Heine et Cie .....1063 

with Base of " Solidified ” Alcohol. (P) Bardin 816 

- Periqdides ; Notes on - — (Stroemhohii) 658 

' Permangonates of MeUla ; Electrolytic Preparation of . 

(P)^ Johnson. From Cbcro. Fabr. Grfeslieim-Elektron 954 

Permunganatos ; Production of by Electrolysis. (P) Soc. 

Ohem. Fabr. Griesbeim*Rlektron. From Hickmann.. <196 

Permanganic Acid ; Electro-chemistry of . (Inglis) ..... 424 

, Peroxide ; (^rganlc — . (?) Page 163 

Peroxides^; Function of — in Chemistry of the Living Cells. 

I V. The Peroxydases. (Bach and Cbodat) ........... 384 

Function of — Ac. V. Scpkrallon of Oxydases into 
Oxygenases and Peroxydases. (Bach and Ohodat) ... 884 i 

in Ether ; Detection of * — (Jorissen ).,... 658 

Reseajrchon — (Tanatar)’..... 886 i 

' Chemistry nf Llviug Cells, (Bai^ and 

^Persia; Ncwjdustoms TaHffof . (T.IL).... 323 

; JPers^pbates ; sAotion of ^ — - on Metallic Xerouir. (Tanigi) . 740 

■ ^cerminalion U — r. (Mi^eAnd EuiudFa « i . . i . . , I20f» 

EleoMfHo PKDOratton m (P) Levi . 703 
Bleot^Hlc Pr^uotion of *r~— . (&vl) . 1354 
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PetiiGrain Oil. Sec under Oil, EawL-ntial. 

Petrol ; Solidified . ( P) Widwer 5t5 

Petroleum and its Derivatives ; Treatment of (P) Mf'ise. 

From von May 79b 

Appaiatus for Deodorising or Purifying > (P) Berg . . 1041 

Apparatus for Distillation of . (P) Aten dud others. 

From Perkins sol 

Apparatus for Jhsiuling continuousiy. (Fj l^uladelpuia 

Kellning Co. From Livingston i . . 730 

x\rgeniine . (Harperath) 7bb 

GoiitiimouapihtillNTion of Light . (?) Fischer 292 

Continuous Rectillcat Ion ol . (P) Barlwi 292 

Coiiveisioii of into Aolds and Fatty Substani^es. 

(Zelinaki) 149 

Crudo; Desulphuritation of — . (P) Burwell and 

Sherman 1081 

Crude ; Purification of . (V) Colin and Amend 547 

Deodorising or Purifying . (F) Berg 1941 

Distillates; Purification of . (P) Colin and Amend 547 

DistiJlatioii of Crude . (P) von GrCling 411 

Distinction of Crude frt»m Distillates, &o. (Engler) . 79<» 

Duty on Egyptian . (T.R.) 119 

Examination of Commercial (Horgner) 79b 

Exports of from Roumuuiu. (T.R.) 1314 

fur Fuel ill India. (T.R.) 119 

from CondonHers, Ac. ; Obtaining Highly liillammable Oils 

from — . (P) li.schcr 692 

M'yoming; Analyses of . (Slosson) 12 ns 

Heating Value of . (T.R.) 1111 

Heavy Crude ; Dse of for mukiug Mineral Lubricating 

Oils. (Charitischknw) 547 

Hydrocarbons ill J^oiiisiaim . (Coates and Best) 1342 

ill California. (0‘Neiin WO 

Industry in Canada. (V'austnii) SIW 

Industry of Roumanla, (T.R.) 889, 1314 

Investigation of Saghalieu 1080 

Italian . (Balbiono and Zeppa) 12N9 

Mining for in Italy. {^1\R.) 973 

Nitration of Substanci^s Extracted from by Distilla- 
tion. (P) Edeleami and Filiti 2b 

Occurrence of at Bcrikei, Daghcstiui. (CImrilschkow) 1190 

Oils. «Wf/cr Oils, Hydrociirlioii. 

Production of in Canada, (liana) 6.34 

Production of — in Hanover and Brunswick 200 

Products ; Improving the Colour of — . (Charltschkow) . 1040 
Refining, Distilling, and Purifying — -. (P) von May... 94 1 

Roumanian . (Kdeleanu and Tanasescu) 12S7 

Roumanian ; Chemical Composition of . (Poni) 20 

Spirit and Alcohol: Permanent Mixtun* of . (P) 

Stouvonaiit 790 

Spirit; Carriage of -r- Coastwise. (T.R.) 1111 

TwhiwlogyofGi'ogny ' (Oharltschkow) 48 k 

See aim under Naphtlia, and Oil, Minerat. 

Pharmuceaiical Compounds: Manufacture of . (P) 

N<;W'ton. From The Furljenfabr. vorm. F. Bayor A Co. 37 n 

Pharmacy Act of 1868 ; Suifgested Alterations In , (T.R.) 325 

Bill, —Session 19U3. (T.R.) 444 

Phaseolunatiii ; Characteristics of . (Diinstan and Henry) 1255 

Phaaeolus Lnnatua ; Cyanogenetic Proportioe of 8t*cd» ol — 1297 

Phellaiidreno; Preparation of (Semmler).. 88O 

Phenacbtin; Test of . (Beringer) 1097 

Phenol Esters of French Parsley Oil. (Thoms),,,.. 1255 

in Creosote ; Rapid Determination of . (Michonnoau) 320 

Tanningwith . (P) Chereau., 1140 

See also under Carbolic Acid. 

Phenols ; Glycoooll Compounds of certain . (Binhorn and 

Heutz) 4.37 

in Medicinal Substances ; Determination of . (Borral) 322 

Micro-chemical Detection and Distiiicliou of . (Beh- 
rens).... 668 

Polyhydrio ; Use of . in preparing C<dloidal Solutions 

oCGold, Ac. (Garbowski)......... 6.57 

Preparation of — — . (Bodroux) 227 

Prepacatiou ot Cellulneo by Means of . (Bfihler) ...... 436 

Phenolic Acids ; Use of — in Preparing Colloidal Solutions ' 

of Gold, Ac. (Gflrbc/wski) 057 

Colouring Matters. ‘ ( Perkin) 6O0 

Pheno(phthuleiu; Beli*vioiir,of — -Jn Ihesence, of Alkali Bi- 

carbo.natesaiid C^bfDnAtcfU, (Glraud) 

PhenoxastoiHk . Djreak^ 

Phenylglycine-oiCarlioxylfo AeUI. ^ under Dyestuflf. 
Phenylhydrazine in Hydrazoneii and Oiazbnihi; Rapid Deter- 
; minatipn of — 7, (Grimaldi) 167 

Phenyimethylauilinopynoole ; Examination of—. (Micli- 

aelBand Uupner).. 1255 

l*beiBflnitromethane }, Siiljbene from -r*. ” . ( WUlicenus and 

Endrof). 657 

Philippine Islands ; Qutto-Percha and Baiblier of the — ‘j 

^ , aSWoWwO 7(W 

i^losoph^l and Soitntidc Axtldes for Institutions, undor Ihp 

t Apiw^cian Ti^ff 1071 

PhUbtb^ l Exiatanoe of ,and Production of fkdp)ui|Mtledi 

^l^tvgen b^ Extracts of Orgotii, Ac. (Pozd^lBiSbtK • IBlfi 
{ Anparatpi for Ratifying — - (P) Bprb^ 434 

.Set under, Dyes^filh ,1. , ^ 



JOTJBNAL OF OSndiOAL INDUSTBT. 


PAGl 

Pliowlmte AnalysU i SimpJiflcttfcten in— — . (Ptesson)...,.,.. 166 

Oeposita at Sbima, Japan. (T.B.) 978 

for Manure, atfd Manufacture of ^ame. (V) 87 

Rock In Neiv Zealand. (T.E.)/..........!!;!!:.:;;;: 1-267 

PhoMphatca; Alfft'rian , (T.R.) ni 

Apparatus for Enrichlmi . (P) WVnion dea Produita 

Chimfqiiosd Hemixem 628 

Enridimont of Poor. (P) de Wilde 1008 

Eurichment of Poor , with Production of Prt-cip. Cal- 
cium Sulphate. (P) de Wilde 919 

Making Available — . ( Dempwolf. jun.) 1096 

Maiiuftujturc of Citrate-Soluble . (P) Woltors 429 

Metallic; Action of Carbou Dioxide iinder Pressure on 

(BanllC) 

Rendering Soluble in Citric Acid tlio Phosphoric Acid of 

lUw • — . (P) Hoyerman 219 

Thomas ; Output of in the Odessa District. (T.R..) ... 891 

i'hosphated Matters; Rendering Assimilable. (P) Mar- 
tinet and Torchon IS.'jl) 

Phosphor-Bronze Articles; (Icnnan Customs Decision on — . 

(T.R.) 932 

-Iron ; Application of 1089 

•Manganese ; Application of 1089 

-Tin ; U.8. Customs Decision on . (T.R.)/ 767 

Phosphoric Acid ; Conditions of Reaction of with Am- 
monium Molybdatt-, (Reichard). 1103 

Acid ; D»‘terminat4oii of by Citmto Method. ( Verweij) (;5*2 

Acid : (ilmvlmetric und (Jnsometric Detcriui nation of . 

(Rieglor) 9] 

Acid in Manures; Detemiinutioii of -\vallable . (Sutli- 

erst) 4 

Acid : Volumetric Detennination of . ( De MoHimri) *. . lorl 

Phosphorous Acid ; Action of ■ — - on Erythrol. (Oarr6) 714 

Phosphorus ; Action of Liquid Ammonia on — -. (Stock) .... 027 

Apparatus for Making . (P) General Chemical Co. 

From Duncan 916 

Determination of in Phosphorated Oil : 

(Katz) Ilf , 2 

(Straub) 1152 

Electrical Manuf acture of . (P) General Chemical Co. 

From Duncan 908 

Meat of Transformation of White into Red . (Girnn) . 448 

in Flours. (Balland) 318 

„ Lyons. (T.R.) ]o2h 

„ Steel; Rapid Determination of . (Auehy) 10U> 

InvestigationMon . (Se.henck) 494 

Photometric Examination of Burning . (Eder) 1014 

Production of . (P) I*arker 690 

Scarlet — , and its Use in Manufacture of Matches. 

(Muir) 1225 

Schenck's 8c;irlet , and its Application to Manufacture 

of Matches. (Marquart) 1256 

Sol ubil i ty of . ( Stioli i 865 

Yellow; German Prohibition of-— in Match Industry. 

(T.RJ ... 768 

Yellow; Reactions of with Copper. (Straub) 104.5 


with Copper. (Straub) 1045 

nipomids of . (P) Wheel- 


Phosphorus Hud Sulphur; Compounds of . (P) W’heel- 

Wright 229 

Compound In Vegetable Foodstuffs ; Obtaining the - — . 

(P) Poster nak log 

Compounds of for Manufacture of Matches, ( Bale) . . 1277 

Organic Base containing . (I^moult) 887 

Okyehloride ; Prenarntion of -. (P) Erdmann 2.82 

Sesquisnl abide ; Examination of . (Mai and Schaffer) 511 

Sesquisulphide ; Experiments with . (Clayton) 1256 

Suboxide, and Reputed Solubility of Red Phosphorus in 
Aqueous-Alcoholic Alkali. ( Michael is and Anmd) ... 116 

Trichloride ; Reaction of on GlyVqrol. (Carr6) 827 

Pbotogranhs, Coloured ; Production of . (P) Gurtnei S20 

in CJolonr. (P) Miiey Colour Photograr>h Co 649 

„ Colour, and Apparatus for Taking same. (P) Clarke.. 572 

„ Natural Coloura. (P) Szczepanlk 229 

„ Natural Colours cm Paper ; tlnfiiding , (p) Kelehel 1250 

on Post-cards; Rapid Production of . (P) Lauterbach 441 

Transmission of by Telegraphy. ( Korn) 76o 

Photographic Actinometer and Exposure Meter. (P) Powell. .510 

Blue-Print Paper; U.8. Customs Decision on . (T.U.) 449 

Cliches and High -Reliefs. (P) Schmidting 649 

Colour Filters ; Making . (P) Aarland loi5 

Decoration ; v itrittable . (P) Aston. From Crabtree 819 

Developer; Benzaminosemiemrbozide. (P) LumiOre .“iSO 

Developer ; New . (P) SociOtO A. LumiOre et ses Fils 7(i9 

Developer ; Preparation of a , (P) Farbenfabriken of 

Blberfeld Co. Prom Fischer and Guntrura 881 

Developers. (P)Iraray. Prom the Farb. vorm. Moister, 

Lucius and Brffning 880 

Developers: Acetone as Substitute for Alkalis in 

(LumiOre and Soyewets) filO,loi4 

DevMopers; Pyrogallol . (Valenta) 164 

Developers; Pyrogallol with Caustic Alkalis. (Va- 

leuta) 318 

Development: Impts. in . (P) Soc. Anon. Prod. F. 

Rmulsion Omtivc). <P) Schwarts 44. 44 

Emulsion. Sensitive for Plates for Colouring Photo- 

gf^vurea. (P) Comp. Gen. Photographes. Cmemato- 

graphes, Ao, 1148 

Emulsions. (PPSbo. Anon. F. Baywfl^e. 820 

EmulsionB and Plates. (Sobauin and Bellich) 1207 

Emulsions from Cellulose* (P> Soc. F. Bs^r A Cb. lOis 


1 Pbotogrejphie— comL PaoK 

i Emulsions;. Sensilive . (P) Elektro-u. Photochem.. 

I Film. (P) Smalley... Sir 

Film; Non-exploiive and Non-inflammaWe . (P) Fry 769 

Films ; Cellulose : 

(P) Lehner 56 ^ 

i (P) Stetim and Woodley 669 

j Films ; ^veloping Bands of . (P) Soc. Volt*, Weiss 

and Co 319 

Films ; Manufacture of . (P) SociCte des Produits 

Photograpmques. From Arm andy 164 

i Films; Manufacture of Nitrocellulose . (P) Lfittke . . 8 l» 

( Films; Nitrocellulose — . (P) Anthdny 709 

Films on Plate Glass, Ac. (P) Reynolds and Grubh .... 611 
Films; Production of , (P) Neue PhotographischeGes. 649 ,. 

Films with Collodion Basis; Treatment of . (P) 

Soc. Anon. LumiCre et ses Fils 1307 

Fixing Baths. S(’e under B&iUa. 

Images (Catatype) ; Reproduction of . (P) Gros. .... 963- 

Jntensifler ; Solid Stable . ( K) Soci 6 t 6 Fab. de Plaques 

SCchos 3 ] 9 .. 

Latent Imago ; Action of Thiosulphate on the . ( LUppo- 

Cramer) 881 

Materiiils in Soufli Africa.. (T. R.) 1376 

Negatives; Production of . (P) Leuchtor ( 549 - 

Negatives; Solution for Intensifying >. (P) Ogilvie. 

From Cgilvie 31 ^ 

Paper and Cardboard. ( P) Schi'uiecker 57*2 

Paper ; Chem. Solution for Treating . (P) Bauer .... 57 t? 

Pa;icr. AVs under Paper. 

! Picliires; Developing . (P) Farbenfabriken of Elbcr- 

ttad Co 

Pictures; Devoloping of . (P) Farbcnfibrikeil of 

ElberfeldCo. From Eichengriin 164 - 

Pictures on Fabrics ; Mediums for Producing . (P) 

Cobenzl and Mies, iun 1063 . 

Pictures; Priuting and Reproduction of . (P)* Heys. 

Prom Sehreiber and Levinstein 41 

Pictures; Heprmlucing by Catalysis. (P) Gro.s and 

Ostwald 1015 , 

Pictures; Reproduction of (Catatype). (P)’(iios 

and Ost'vald 380, 1306 

Plates and Films; Developing in Daylight. (P) 

Ludwig 1015 

Plates and Films ; Manufacture of — (p) F. Bayer 

and Co ig.-* 

Plates and Papers; Machine for Testing. (P) Powell ... 510- 

Plat(?s and Popers ; Solution lor Prod net ion of , (P) 

Jolie.sand Lilienfeld 881 

PlaK's; Apparatus for Production of . (P) Neue 

PhotogranhisehoGcs (^;9 

PJatcH ; Developing Silver Chloride Gelatin . (K 5 nig) 379 

Plates ; Development of in Daylight : 

(P) Ludwig ; 441 

(P) Scheffer and Bocage ( 5 t 9 

Plates; Dyeing of . (P) Selle lOis 

Plates for Printing Presses. (P) Epstein i(',+ 

Printing, ( P) Shepherd and Bartlett 

Printing Plates ; Preparation of . (P) Gisevius 441 

Printing ; Polychromatic . (P) Rudometofi 41 

Printing Ihrocess. (P) Starnes 1208 

Printing Surfaces. (P) Universal Chromophoto Engraving 

Co. From Foerster 44 , 511 

Prints; Converting Silver Image of Bi-omide into 

Platinum. (Somerville) ](!4 

Prints on Metals. (P) Archer 81'.> 

Prints: Preparation of for Toning. (P) Baker 319 

Reproductive Process. (P) Ortmann l.'jOt; 

Sensitive Tissues. (P) Elektro- u. Photochem. Industrie 

and Mies, jun 649 

Silver Image; Chem. Reaotions in the Blackening of 

by Thiosulpliatcs. (Valenta) 881 

Silver Image ; Reduction of by Alkali Salts of Amino- 

acetic Acid. (Horoolka) 880 

Surfaces; Metallic . (P) Soc. Metalline Platlen Ges.. 44 

Toning and Fixing Sheets. (P) Chem. Fab. Holfenbcrg, 

vorm. Dictericli 104 

Varnish; Manufacture of Nitrocellulose (P) Lilttke . 318 

Pltotography ; BIocks for Reproducing Engravings. (P) Le- 
vinstein ,572; 

“ Catatype *’ ; Ostwald and Gros Process of .‘iTw 

Colour . (P) South ,389 

(Colour; Direct — . (Neuhauss) 1063 

Dichroic Fog ; Removal of , (Lnmi^re and Seyewetz) 759 

Difference of the Solorisation Image on Silver lodido and 

Silver Bromide. (Eder) .379 

Electro-dt position in. (Rieder) 1307 

Hydrogen Peroxide applied In . (Ebert) 819 

in Natural Colours. (P) Clarke 511 

Maturing. Theo^ of . (LUppo-Ciamer) 1102 

Miethe’a Three-Colour Process of 379 

Panchromatic Dry Plate. (P) Miethe and Traube 678 

Paper for Use iti . (P) Schwartz 572 

Physical ConNidenitions of — . ( Baker ) 440 

Pigment Process of — . (P) Kntju 928 

Review of . (Granger) 769 

Savingof Platinum Waste in . (Jarman) 440 

Solarisation m — , (Zebndsr) 1147 

Theory of Chem. Senmtisers in . (LUp^Orainer) .... 164 

Triox^dthylene ustd in , (p) Son. Anon, des 

Plimues et Papier^ Ao. Lumidre et ses Fils 649 

, Use of Trioxy methylene in — . ( Lnuieve end Beyewets) ai 8 
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rbotomvufM; Sentillve Bwuliion for PlatM for (^toor/ng 
^ — . (P) Comp. Gon. Photogmpbei, CinGinat«>- 

gratihM. Ac. 

•>hoto*llochimioal Prtotinic Surfaces; Preparation of — . 

(P| BarrteelUandlieTi 18(»7 

mwtonieteni. (P) Turney Cl» 

Construction of : ^ 

(P) Frhby ’S 

(P> Thompson. From Marks 7«l 

Impta. in — . (P) Carolan. From General Electric Cc. ia08 

Photometric Apparatus. (P) Siromancoand Abady 1308 

^ PhyJloporphyrin. See under Dyestuffs. 

#: Pickling Liquors ; Treatment of Spent Iron — . (P) Crossley 31 

U-PiooUne ; Occurrence of in Lignite Tar. ( Fresc) 8 h 

■ Pirlo Acid ; Solubility of in Ether. (Bougault) lull* 

<:• Acid Stains ; B»eui oval of . (Bougault) 

ifignient, and Manufacture of same : 

(P) 218. 307. M2 

(P)* Armbruster and Morton 1065 

(P) Blakeman, jun 040 

' A*iginent; Apparatus for Manufacture of Haiinay . 731 

Composition and Manufacture of n . (P) Armbruster 

and Morton JJjS 

Composition and Production of . (P) llmnage 11^ 

Hematite ; U.8. Custom Decision on . { r.R.) . . . . . . . aSfi 

^ Mineral-Black ; U.S. Cu-toms Decision on . { r.R.) . . 767 

Pr^uction of Ibiro White . (P) Waring ............ 150 

^ ^ Substitute for White Lead. A.c. (P) Giu'rin 

and Meynet 8^^ 

•Pigments; Black. Manufacture of •. (P) 

Ohoap . with Chlorite Basis. (P) Dcmidofr 1035 

Composition of Matter for . and Manufacture of . • 

( P) Armbruster and Morton lOOfi 

Derived from Radix Ancliusa Tinctona. and their Use 

as indicators. (Gawalowski) 51- 

Holders or Vehicles for . (P) Lilienfeld 604 

Lead; Manufacture of : 

(P) Armbruster 

P) Armbruster and Morton ....... 807, llKMl, 10.55, 106a 

P) Boil6. From Hi rscli fold 1635 

P) Oharlier 

,P) Hardingham .oV ‘ 

Mineral- Hlat-k ; U.S. Customs Decision ou — . (T.R).. 581 

Zinc and Barium — . (P) Armbruster o74 , 

Zinc White ami Similar . (P) Salgues 871i ; 

Fik^. Dry ; Preveutinf? Blovoment of Exciting Liquids in . 

(P) Mors ! 

Pilocarpine; Holch’s Tost for — 7. (Wangerin) • 

Hydrochloride; Characteristic Reactions of . (HelcU) 6.54 ; 

Reactions of — . (Wangerin) 654 | 

A’incapples, Composition of . (Munson and Tolni an) 806 

iMncne ; Action of Bromine on . Gciivressc and Paivre) . . 02.3 

//-Pjuene and Terniii Hydrate; Some Reactions of — — . 

i, Denaro ana Scarlatti) 1 100 i 

Derivutivc, and Production of same. (P) Porichester 

Oheiu. Co. From Ttiurlow 648 1 

Hydrochloride; Nitration of . (Konowalow and 

Kikina) 578 

Hydrochloride; Production of Pure. (P) Chem. Fabr. 

llerdingen Liennu and Co HOI 

a’iriot Oil. See under Oil, Fatty. 

Piperidine ; Manuhvcture of Salt of . . (P) Bishop and 

Passmore 163 

Manufacture of Stable Salta and Pi’eparations from . 

( I') Bishop and Passmore 317 

Piperidocodide ; Preparation of . (Vongerichteii and 

Mailer) 768 

Pipes ; Means for Locating Leokages in . (P) Karrer. . . . 1078 

Porcelain . for Waterworks. (T.R.) 1112 

Pitch ; Coal-Tar . (Donath and Asriel) 411 

Commiunds or Substitutes; Manufacture of . (P) 

Wilton, 88 

Determination of Molting Point of . (Kraemer and 

Sarnow) 291 

Manufacture of . (P) Wirkner 1289 

Pitchblende ; Emanating Substances from . (Giesel) .... 322 

Plant for Producer-Gas. (P) Robson * 1238 

Plant Tissues ; Extraction of Essential Constituents of — . 

(P) Creep 1063 

. Plants; Action of Constituents of Sulphite Lyes ou . 

(Stutzer) 48 

Anaerobic Assimilation of the Higher , and its Relation 

to Alcoholic Fermentation. (Stokkisa, Jelinck, and 

Vitek) 658 

Invertase in ; Occurrence of - — . ( Kastle and Clark) .... 1872 

Medicinal and Textile — in Paraguay. (T.B.) 522 

Neutral Adhesive Verdigris for Treatment of . (P) 

Farfoumoux 377 

Noxious ; Destruction of . (P) de IstvAnffl ami 

VAsony 646 

Odorlfero^ Coi n pounds in ; Formation of . (Ohanibot 

and albert) 879 

Oxidising Hneymes in (Aso) 117 

Plaster ^Colouring of (P) Qonnella 998 

for walls, Ac. ; Gompoeitioa for — . (P) Hanmore 807 

Hardening-— 29 

Manufacture of — Oalhinod Gypsum. (P) Mack. . 062 
Production of — . (P) Budd T. 806 
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Plaster of Paris ; Consumption of in tiun^y. (T.B.) . . . 1 
Hydraulic [" Estrich '*] — . (van*t Hoff am Just) .... 629 

Production of — iu Canada. ( Lang) 387 

RoaearoliM on . (Oloe* ) 365, 866 

D.S. Customs Deoisioii ou Ground . (T.B.) 120 

See aUo Calcium Sulplmte ami Gypsum 
Plastic Composition for (iotton Mill Bolls. Ao. (P) Ilcmmor.. 86 

Compounds: Production of . (P) Luft 1012 

Composition; Manufacture of . (F) Farbenfabriken 

of Elbt^rfeld Co 1106 

Material ; Preparation of . (Luft) 162 

Material with Zinc Base for Moulded Objects. (P) Bonne- 

rilloandCo 1357 

Objects from Peat, Ac. (P) Rolf and von Binbnilr. 289 

Substances containing Nitrocelinloae ; Composition and 

Prorwratiou of . Oimp. Francaise dii Celluloid . . . 1012 

Platinum ; Action of Sulphuric Acid on . (Conroy) 466 

Dischaige of Klectririty from Hot . (Wilson)- ...... 1247 

Electrolytic Solution of . ( Ruer) 424 

in the Ores ol the Rambler Mine. (Knigbt) 582 

Metals: DiHintcgration of Eleetrically-hcatcfl in Dif 

forent Gase'<. (Holbom and Austin) 683 

Output of Russia. (T.R.)..... 1316 

Oxiuatioii of - — . (Wi)hler) 1246 

Prints. See under PhotoKraphic. 

Production of in Russia. (T.R.) 6is 

Regenerating Catalytic Masses containing — — . (P) Ba- 

discho Anilin iiiul Soils Fab 628 

Separation of from other Met 1 1s. (Cannielmel) 1324 

Separation of Gold troni . ( Willstiltter) 884 

Snatiilas; U.H. Customs Decision on . (T.R.) 664 

Uscsi in (’utniytic Proct’^ses: Kestoriiig Activity of — . 

(P) Iriiray. From the Fur)), vonn. Moisler, Lucius 
und Briining 9.3 

Playertype: Note on . (Plwyer) 318 

Plug; Tap-hole . (P) Dickey JW 

Plumbh- Acid; (kiinbination of with Organic Acids. 

(Colson) 444 

Acid ; Derivatives of . (Colson). 577 

Poisoning by Carbon Bisulphide. ( Hanpt) 713 

Chronic Sulphite — . (Kioiika and Ebstein) 878 

(licad) in KarUienwHit* and Oliiim Works. (T.R.) 680 

PolariineterM ; iroprovoments in . (P) Pellin 28<» 

polishing Cotriiiound for Metals. (P) Levi 369 

Polonium. (Martrkwald) 1J46 

Examination of — . (Giesel) 928 

I’oly-azo Dyestuffs. See under Dye.stiiffs. 

Polymeric Compotinds : Splitting of . (Knimer) J)58 

Polysaccharides; Gemiral l>uw.s of the Hydrolysis of . 

( Itourquelot) • • W>4 

Hydrolysis of bv Soluble Ferments. (Bourquelot) .. 106 ^ 

of High Molecular Weight ; Action of Acids and Soluble 

Ferments on . (Houripfelot and Hcrissey) 706 

Pont ianac (’opal ; Chemical Constants of — . (Worstall) ... 1I3J» 

or Rubber Agghitiiiant. (Weber) 219 

Pnppy-Sced Oil. See under Oil, Fatty. 

Population of the Principal Countries of the M'orltl. (T.R.) . . 719 

Porcelain Bodies. ( M Oiler) ..... 12^. 

Composition of for ElectncJil Purposes. (Watts) 27 

Purniice for (P) Got'bel o29, 6^ 

Industry (f Koheiiiia. (T.R.) ;•'**; 

Inlluence. of Firing Temperature on Quality of — . 

(Vogt) 

Influence of Kiln Temperature on Properties of . 

(Vogt) 

Manufacture of — (P) Hitzmarin, Fraiizek, and Weigl 48t» 

Manufacture of in Germany. (T.R.) 1028 

Porcelain ; Metal-covercd Vessels of . (P) Storr 298 

Pitting of in (blazing. (Thirlot) 796 

VeasoLsof with Celluloid Coverings. (P) 8ocl6WAnon. 

le Carbon© 298 

also CeiamlcH and China. 

I PorphyTin. See under Dyestufis. 

s Portugal ; Mineral Exports of . (T.R.) 580 

! Potash, Cauatic •. Manufacture of by Electioljsis. (P) 

Heibling 1086 

' Caustic; Production of — ► by Electrolysis. (P) 80c. 

Savon Frdres et Cic . — ,•••••• 

I See aUo under Alkalis and Potassium Hydroxide. 

I Potash ; German Production of . (T.R.) 1071 

iu Fertilisers : Determination of — . (Hare) 

Manuring BalU; Norwegian — . (Solberg) 152 

Prussian State Mine of . (T.R.) 1315 

Potassium; Determination of (P»^!\y.'v 

Determination of . Colorimetnc. ( Hill) . . 1152 

Electrolytic Preparation of . ( Loren/. ;ind Clark) Ml 

in Aqueous Solutions; Determination of • (Cameron 

andFallyor) 

„ Kainito, Ac.; Determination of . (Passon) 47 

Potassium and Bismuth; New Double Oxalate of . (Allan 

and D© Lury) .1081 

Bichromate; Mechanism of Reduction of — ~ by Bulphtt- 

rooiAcUi. (Bassett, jun.) 44J 

C^bonaie; Eiectrolysw of . (^Jabor) ^ 

Carbonate: Production of by Klectrolytu. (P) Bao. 

Savon FrOres ot Cie 1086 
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Chlorate: Electrolytic Manufhctnre of —. (Temiaw') .. filW 

Chlorate ; Electrolytic Reduction of : 

(?) Burrow* 

* Chlorate ; Presence of 55lno in . (V itoli) 206 

Chlorate : Reputed Electrolytic lUxluctiou of . 

216 
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(Doveton) 

Cyaniao s Impuritles’in Ooraniercial . ( •*•*•• ??? 

manide ; U.S. Customs Decnaioii on . d:^) 

Ciyajiide; Silver in Commercial . (Fnednoh) 1«16 
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■ Iodide ; Electrolysis of Solution of — . (Foerster and 
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Permanganate; Action of on Indifo. (Laiu{ and 
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(Davis and ting) 
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Powder; Apparatus for Evaporating Solvent from . (P) 

Exnksdve^^Now (P) Hidineiielin • 1367 
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Determination of Sulphur in — • ’ VI' * ' * ^ 

Fnrnaoe for Roasting . (?) Benker and Hartmann . . m 

„ Sulphite Cellulose Factories, vv 

Smelting of . (P) Gatretson Furnace Co. - From 

Garreteon 

Fyrocatechin. /Sfes Catechol. 

Pyroohemical JBkactioni. (Basch) r**”* V*” 

Pyrogallol Developers with Caustic Alkriis.. 

^^diiction of^itric Oxide by Alkaline—. (Oppen- ^ 

' See under VyeBtufis, 

R'tt>i«n&»)iRlibnatcs of ^Ikaii-parth Metals ; Action ol Alka*' 
lih4 Earth Bases bn — . ( Delage) 


678 



mmi ow 


101 


A«Wl; Purifjrlnjr »i«l Concentrating — •. (P) 

Thompaou. Frrim Giock 291 

Acidi ; AvfMMmtua for Reduction of — ( P) Brandt .... 101 i 
PyroineUitie Add. Sfie nnder 

Pyrometer; Improved — (P) Arodt 042 

Pyrone Dyeatufla. See ^nder Vyettutfs, 

Pyropliovpliorit) Add; Tranafonnation of~— intoOrthophos* 

phoricAdd. (Giran) 40 

Pyropboephoroua Aci<\ ; Preparation of . (Auger) 402 

Pyropthalone and It* Ucrivative*. See undev DjestiiffB. 

Pyrotechnic*; Prepitration of . (P) Virninia Fireworks 

C ). From Uel Grande ^m 

l*,vroxylin Compound : 

(P) (Celluloid Co. From Stevens 22d 

(P) SchUpphaus 1254 

(P) Zuhl 02S 


Q 

()uarrie»; Home Oifleft Report and StatUtic* of for lOitt. 

(T.R.) 3H5 

Quebracho Rxtiacts Treated with Sulphites; Research on . 

(Lepetit) 763 

Queensland; Production of Tin in . (T.R.) 52 

<^uillaiaio Acid; Characteristics of . (Hoffman) 1147 

(Quinine Bisulphate ; Ksaraination of . (Bolloni) 168 

Fxao.ination of hy Methods of Kbrner and Hesse. 

(Biginelli) 1210 

Carbonate, Hi-. nar/er Aristo<^liii]. 

In the Netherlands. (T.R.)... 667 

Quuiit. Separation of Strychnine from . (Harrison 

and (iair) 1019 

Statistics of . (T.R.) 325 

(joiniurn ; Alcoholic Alkaloidal Extract of Cinchona. (Choay) 1012 
Qaiuoncchlorimides. See under Dyestuffs, 
ifuinonephenol. See under Dyestuffs. 


R 

Rildic-activc Constituent of Bismuth from Joachimsthal Pitch- 
blende. (ManJkwald) H46 

Emanation ; Scintillating Ptiosphon^scence of Sidot’s 

Blende caused by . (EJsterand Qeltol) 969 

Metallic Coatings. (P) Lake. From Fahrik Ohem. 

Praeparate von R. Sthaiuer 1186 

Substances (Radium). (Curie) 1363 

Thorium. (Holinann and Zerban) 1146 

Radio-Tellurium. (Marckwald) 1146 

Radium and Helium ; Research on . (Huggins) 8S9 

Bromnle ; Oxidising Action of the Rays from . (Hardy 

and Willcock) 1020 

Ih'crojiso in Weight of . (Dorn) 1212 

Inductive Proiwrty of . (Giesnl) t>28 

Salts ; Apparatus and Experiments on Properties of — . 

(Branson) 1284 

Scintillation of Zinc Sulphide Screens produced by , 

Revivified by Electricity. (Tomraasina) 1310 

Rambler Mine (^Wyoming) : Platinum and Pulladiura in tlie 

Ores of the . (Knight) 682 

Uiimie; Bleaching of — (P) Jardin 1127 

Retting of , and Apparatus therefor. (V) van Steen- 

, klste 210 

Retting of — — with Sea-water. (P) Depetro 416 

Raro Earths. See under Earths. 

Rattlesnake Oil. See under Oil, Fatty, 

Reactions; Chemical at Extremely High Temperatures. 

(Zeughebs) 1021 

Rectification ; Apparatus for Continuous ; 

(P) AppO 1253 

(P) Barbet sia 

Rectifying Apparatus ; 

iV. 

(P) Hiller 

R^ Lead; Influence of Presence of other Metals in Refined 

. (Uerting) I13g 

Reducing Product ( Uydrosulphite) ; Production of a 

(P) Descamps 94 

Reiluctoses. See untier Enzymes. 

Reduction Processes ; Kinetics of . (Goldschmidt) 1070 

Refractory Articles ; Mahufwture of — . ( P) Imray. From 

the Carborundum Co 698 

Material. (P) AcbesemCo. FromAch^n.. 497 

of — — . (P) Mersboii 1198 

i?*) HoUlngs.. 1198 

Material fOTFumaow. Ac. (P) EsteVH....... mi 

(P) Collins 867 

Material ob^u^ wRhont Roasting. <P) Ette^ 1049 

Ui«.. ^ the 

Hatei^*; B^o (p) !!’]!!! 085 


i‘Aa» 

Refuse Destructor, (P) Willshcar 068 

Treating and Utilising Town— % (P) Wrli^tsoii 168 

Rendering Apparatus. (P) Haddan. FrtimBdaon 867 

Bennett Ooihposition of Matter for Use wlt|i (P)*8cott ' 

and Anderson 41 

Report of Analytical Commission on Brandy 488 

Commission on Indicators. (Lunge) 819 

Commisstonem of Customs. (T.R.) 1263 

Committee on Cyanide Poisoning i)45 

Committee on International Atomic Weights 169 

..Council 841 

„ Inspectors of Explosives foi’ 1902 Ml 

Royal Commission on Sewage. (T.R.) 447 

„ Trwwurer 8i3 

on Alkali Works ; Chief Inspector's Annual K62 

Fifth International Congress for Applied Chemistry. 

(Kenrick) 1324 

Ijcad P« isoning and Water Supplii**. (Houston) .. 607 
.. the Government Laborstor>Mn 1902-3. (T.R.) .... OKI 
Itesacetein. See under Dyestuffs. 

Rbsoarch; The Carnegie Trust S.')3 

Reserves on Tissues Dyed with Sulphide Dyestuffs. (P) * 

Manuf. Lyon, de Mat. Col 1SJ42 

under Aniline Steam Colours or Alizarin Colours. (Bettlg) 1242 

indigo; Printing . (Tagliani) 1083 

Resitlues of Sugar Factories : Treatment of —. (P) Sudre.. 815 

Resin; R«;finingof . (P) Lalanne 1858 

Rimu; CharoctoriHliesot . (P) Easterfield and Aston 874 

Size ; Manufacture or : 

( H) Arledter 069 

(P) Erfurt 707 . 

Trade in . (T.R.) 172 

VarniHh ; Production of Elastic . (?) Efrem 218 

See also Colophony nnd. Rosin. 

Resins ; Exudation . ( Bamltierger and Rouezoder) 807 

Fossil ; Some Cliemicai Constants of . ( Woi*stall) , . . 1189 

Iodine-, Saponification-, and Acid Vnhies of . ( Rmlliug) 428 

Resinous SubstauccK ; Synthetical Vreporation of . (P) 

Blumcr 705 

Resists over or under Azo Colours on the Fibre. (P) Oehler 049 

under Indanthrcno Blue. (Romanii) 660 

Ri'spirator ; Prize for Dust-arresting 668 

Retorts; Composition for Protecting Walls of] — — . (P) 

Carlton 8f>9 

for Distillation of Shale. &c. (V) Henderson 20 

Gas . (P) Felt and (ireene 365 

Gas; Improved — (P) Trewby 486 

Gas: Woi king of . (P) Comp. Parisionne d'EcIairage 

ot do ClmulTage jsir le Gaz : . . 1.38 

Inclined Gas . (P) Stiles 1286 

Vacuum Regenerative for Gasifying Coal. (P) Weat- 

pbttl 990 

Vertical for Gas Manufacture. (P) Bueb 487 

Retort-Fumaccs for Coking Peat, Ac. (P) Latmmius 1341 

Uhodamino Dyestuffs. See under Dyestuffs. 

I'ara- and Mela*. Sec under Dyostutls. 

Rhodesia ; Cotton from 1192 

Riccocarbone : a Binding Material for Fuel. (P) Cliarlierand 

Lamb<>rt 290 

Rice Oil. See under Oil, Fatty. 

Roiik l»hoKphnte. See under Phosphate. 

Powders ; Cause of Cementing Value of — (Cushman) 743 

Rock-Salt Mine in Belgium. (T.R.) 52 

Roentgen Ray Tulles; Use of Chromium and Platinized 

Chromium as Infusible Electrodes in . (P) 

Guilloz 6CU 

Rontgen Rays ; Means for Determining the Action of . 

(P) Hokkneebt I2ln 

Roller Mill. (P) Tolhurst and Skinner 899 

Rosin Sizing for Paper. ( llofman) .1362 

See also under Colophony and Resin. 

Roiiraania ; Excise Duties substituted for Octroi Duties in . 

(T.R.) 578 

Petroleum Ex iKirts of . (T.R.) 1314 

Petroleum Industry of . (T, W.) M9, 1314 

Rubber Agglutiimnt ; rontianac. (Weber) ..V 219 

and Rubber-yielding Plants from E. Africa Protectorate .. 918 

Appamtus for Kxiraoting . (P) Continental Rubber 

Co. From Lawrence 1290 

Boots ; Vulcanising — . (P) Cockburn 873 

Ccara in Nicaragua. (T. B.) 387 

-coated Threads; Maniifaeture of . (P) Gray add 

Slopcr 1200 

Compound of — with M'lirtzilite: Composition of . 

IP) Whitall. From Whitail and Edson 1189 

ITultivation of in the Congo Free SCate. (Bcmelmans) 762 

Deterioration of Congo ( Weber) 102 

Drying of Washed . (Weber) 078 

Exports of from Brazil. (T.R.) 1288 

Extraction of . (P) Continental Rubber Co. From 

Lawrence 1200 

Extraction of — - without Solvents. (P) Continental 

%bber .C0. From Lawrence - 1200 

Momhaea, E African Protectorate 910 

Goods: Abalytisof . (Weber) 47 

Giiayole ; Oharacteristics of IBM 

' Giuurule in Recovered Rubber. ( Weber) . , 12M 

in Eew Caledonia .. j . 1808 
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'IpBColiurimoter ; CoiKstruction of a ~ — . (P) Nelson. From 

Lyons 

^lacchaiiinoters : Improvements in (P) Pellin 

.Saccharin ; Compounds of with Aniraoiiiacul Compounds. 

(P) Givaudan 

in Beer, Ac. ; Detection of . (Boucher and De 

BouiiRne) 

llaniifacture and Pun flea Mon of . (P) Jackson and 

Pennington 

Manufacturu of , (P) Barge and Givaudan 

Xtegulationa on • — in Germany. (T.lt.) 

Manufacture of . (P) Mills. From Barbier 

Saccharine Juices ; Defecation of . (P) Hignetto 

Juices ; Extraction and Utilisation cf . (P) 

Hontupet 

Juices from Plants and Boots; £xti action and Utilisaiiou 

of (P) Montupot 

Juioos; Purification and Concentration of . (P) 

Bei^n 

Juices : Purification of : 

rP) Hignette 

(P) Raison socinle Martens and Co 

VP) So<>. A^ricole J. Jaiuzot el Cie 

Juices: Furifloation of by *• Sulphocarbonation." (P) 

Weisberg 

Juices ; Separation of Matters Useful in Agriculture from 

Liquors fW)m Centrifugal Macbiiies ; Coiiocting tlio . 


fp) Winter . 

mt; I 


of 


Plan^; New . (T.R.) 

Solutions ; Clarifying 

Bolutions ; Trcaiwent of - 
Baccharomyces Apiculatus ; 

(Lindner) 

Baccharomyces ; Use of in Distilling, 

Saccharose in Almond Oil. *av 

in Oleaginous Seeds, and its R61e in Formation of Oil. 

(Wl^) 

Safety-valve for Autoclaves. (Actienges. ftii^nllin'Fab.) .... 

Sagn; Characteristics of . (Ballard)................ 

Ploui' : U.S. Customs Deeiiion on — . (1 .R.) 


. (P) Deming 

— . (P) Vasseux..., 
Spore Formation 


(Alliot) 


TAaM ( 

Iftubber— coaf. I 

Industry of the Federated Malay States. (T.R.) ISlfi 

l^ndolphia; Production of —• in Uminda. (T.R.). ..... 581 

of the Philippine Islands. (Sherman) WJ 

-Plant of the Ix)wer Congo. (Wildeman) 878 

Production of Brazil. (T.HO 

Pr^uciion of Seneval, (T.R.) II W 

•Production of I he World. (T.R.) 1316 

Recovered ; U.8. Customs Decision on (T.R.) 325 

Recovery of . (PolOny) 762 

Refining cf Cnide . (P) Continental Rubber Co. 

From Lawrence 

School for Study of In the French Colonics. (T.R.) . . 12L 

Substitute for — ^ : 

(P) Continental Rubber Co. From liuwrence 1901 

Tax Law in Brazil. £t.R.) 1968 

TStide of Brazil. (T.R.) SHS 

Trade of Ussnda. (T. R.) 6^ 

-Tree Planting in the Enst. (T.R.) 1217 

Trees; T^atex Canals of . (I^ointe) ICl 

llrceoia Ksculcnta from Burma 1200 

Dae of Chloral Hydrate in Analysis of . (Weber) 576 

Vtilcanisathwi by means of Recovered 1800 

V ulcanisation of : 

(P) Gray 562 

(P) Soc. GeolTroy and Delore 10C6 

Vacuum Drying of Washed . (Weber) 210 

Waste; U.S. Customs Decision on. (T.R.).. 1150 

Waste; U.S. Customs Decision on Vulcanised . (T.R.) 172 

See also under India Rublier and Caoutchouc. 

Itubidium -Ammonium ; Preparation and Proiiertles of — . 

(Motssan) 704 

Rubisf, Artificial ; U. 8. Customs Decision on . (T.R.)... 1028 

Hue; Essence of , and Reactions of the Ketoms it cou- 

taina. (Mannioh) 228 

Russia ; Alcohol Dciiaturstion in . (T.R.) 1160 

Aniline Colour Industry of . (T.R.) 1815 

Cement industry of . (T.R.) 975 

(Chemical Industry in . (T.R.) 515 

Chemical Industry of in 10c2. (T.R.) 766 

Copper in Siberia . (T.R.) 249 

Dividends of Chemical Works in — . T.R.) 1268 

Mercury Production ol for 1902. (T.R.) 446 

Naphtlia Deposits Discovered in AsiaMc . (T.R.) 661 

New Customs Tariff in — . (T.R.).... 248,661 

New Sugar l^aw in — . (T.R.) 979 

Platinum Output of . (T.R.) 1810 

Platinum Productioii In . (T.R.) 518 

Potato-Starch Machinery in . (T.R.) 887 

Sugar Production of . (T.R.) 251, 891 

Ruthenium Sillcido; Preparation and Properties of — — 

(Moisaan and Mnnehot) 1182 


Salol ; Enzymic Hydrolysis of - 
U.8. Customs Decision on - 


822 

230 

317 

053 

37.S 

1866 

666 

1256 

1096 

1097 
lf.58 

706 

920 

920 

1058 

1057 I 

1301 

1068 ! 
1113 i 
1142 i 
064 I 

1204 

433 

149 

427 

854 

707 I 
53 I 


St. Domingo ; Copper Deposits in . (T.R.) 1216 

St. Louis Exhibition ; Development of the 889 

Sakd ; U.8. Cnitomi Decision on Japanese . (T.R.) 721 

Salicin ; Extraction of — • from Red Osier Bark. (P) Crispo 709 

m Willow Bark ; Location of . (Brown) 648 

Salicylic Acid ; Alkali Salts of Methylenedi- - — . (P) 

Summers • • • 119 

Alkaline Barth Salts of Metlivlenedi . (P> Summers 110 

Alkyloxyalkylidciio Esters of . (P) Farbenfabr. of 

Elberfeld Co. From Callaen 1806 

Decomposition of by Mould. (Lott) 1^ 

in Wind'S, Ac.; Delermination of . (Harvey) 167 

Metallic Salts of Methylenedi . (P) Summers. ...... 119 

Occurrence of in Fruits. (Traphagen and Burke) . . 660 

Salmon Oil. See under Oil, Fatty. 

( Fozzi-Escut) 713 

(T.B.) 8fl8 

Suit ; Apparatus for Washing . (H) Butin ^ 

Common ; Manufacture of . (P) Salinen Direction 

Lfineburg and Sachse 21- 

Oompetition of Britnli in Germany. (T.R.) ......... 976 

Liquor (Bittern) ; U.S. Customs Decision on . (T.R.) 930 

Salts, Alkaline : Electrolysis of . (P) Wilderman 

Australian Customs Decision on , (T.R.) 621 

Cerous ; Autoxidation of . (Engler) — 96l» 

Colloidal of Heavy Metals. (P) Ellis. From Chom. 

Fab. von Heydcn Act. Gom 1366 

Hydrated ; Peculiar Property of certain . (do 

Sohulten) 959 

Influence of Small Quantities of Water in Inducing 

Chemical Reaction between. (Perman) 121- 

Metallic; Increase of Oxidising Action of in Presence 

of Bases. (Sehai'r) 119i 

Saltuire ; Visit to 

Saltiictre ; Chlorates and Perchlorates in Refined — — 824 

Sarabucus Rawmosa Oil. tSVe under Oil, Fatty. 

Sand, and Firoproof Stones made therefrom ; Rtdations 

between Composition of . (Mtlhlhneuser) li-44 

Sand-Bricks; Note on Manufacture of . (Peppel) 10t>5 

Apparatus for Making . (P) Lcet 80 

Sand-Scouror; Continuous aiul Methodical — (P) Dejust 1181 
Sandstone, Artificial ; Research on Manufactine of — *•. 

ManufacluVe of ArViiieiai . (Peppol) 29 

Sandal-Wood Oil, See under Oil. Essential. 

Trees : Spike Disease of — (T.R.) 1317 

Sandarae Oil. See under Oil, Essential. 

Santonin; Fusion of Typical Derivatives of — — . (Bertolo) .. 599 
Group. See under Dyestuffs. 

Sap Brown; U.S. Customs Decision on — (T.R.) Bis 

Saturator with Sprays for Aeration of W’ines. &e. (P) 

Flaneur 

Saturators for Manufacture of Ammonium Sulphate. (P) 

Standfast 19<'9 

SavilleShaw Medal; Prosoutatiou of 1177 

Schlieper’s Theory of the Formation of Turkey-Red. (Persoz) 904 
SehlOsing’s Method for Determination of Nitrate Wtrogen in 

Presence of Organic Matter. (Liechti and Ritter) . . . 824 

Scholarship ; Carnegie Roseai-ch — 169 

School ; Technical High for London 8S9 

Schroeder Contact Process of Sulphuric Acid Manufacture 

(Meyer, Stone, and Reese) 348 

Scioutific Apparatus ; U.S. Customs Decision on — (T.R ) 982 

Instruments ; U.S. Customs Decision on . (T.R.) 820, 1022 

Scopolamine Derivatives. (Schmidt) 161 

Scouring Machine for'Fibrous Substances. (P) McNaught . , 739 
Screens, Coated Paper Fluorescent ; U.S. Customs Decision on 

. (T.R ) 721 

Seaweed ; Extraction of Glutinous Material from — . (P) 

Herrmann 152,1096 

Products from for Dressing Textile Materials. (P) 

Krolting 793 

Seeds; ^Ix traction of Oil from . (F) Stephenson 1299 

Selenium in Coke. (Smith) ^ j ;;* * V V \ ??! 

in Organic Compounds ; Determination of - — . (Frerichs) 112 
^paraiion of from Tellurium. ( Fellini) 1257 

Selenyl Chloride; Action of on Mannitol. (Chabrie and 

Bouchonnet) 884 

Senegal ; Rubber Production of . (T.R.) 1159 

Sensitisers ; Tlieory of Chemical in Photography. (Ltippo- 

Cramer) 164 

Separating and Purifying Apparatus. (P) Lfihnc 1078 

Apparatus : 

(P) Bamber and Roger 644 

(P) BarJoHe 808 

(P) Getzman. From Uultgren 876 

i r j Goyder and Laughton 1183 

F) Guttner 485 

P) Hardwick 698 

P) Herlitmhkft... 690 

P) Lucas and Jeppaon 485 

, (P) Marks. From Blailo 287 
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PAat 

^,3,3 

(H) pAtteracm 850 

(P) Pott *w<i Olliers 354 

(P) Eeeoe 734 

(P) Smith 544 

(P) Theison 087 

(P) United States Dairy MAnufacturlnK and 

Machine Co. From nhl 618 

(PI Toiry and others 1078 

(P) Wheelwright 288 

A DTioratua: Centrifugal : 

(P) Bamher 1188 

(P) Boult. From the Ratncsohl and HohmiUt 

Aktieng»^s 878 

(P) Cliristenson 1145 

tP) Duncan end Sherriff 890 

(P) Giittner and Bft^er 1283 

<P) Hull 136 

<P) Keiwlor 088 

(P) Kochkum, iun., and Oliiseon 1121 

(P) I^chkum, )ur.., and OhUaon. From Bennerfolt 1361 

(P) Macfarlane 087 

(P) The De Laval Separator Co. From Berrigan . . . 41 

Apparatus; Froth Condenser tor . (Pj The Bergli 

Clarifled Milk Co. From Ber*th 108 

Apparatus (Sugar). (P) Hampl 220 

Serum and Bloml ; Prt*servation of . (P) Halm 373 

SesamO Oil, 8oe mtdfr Oil. Katty. 

Sewage, Acid Iron ; Action of the Septic Tank on . ( Kin- 

nicuttand Kddy) 816 

Apparatus for Distributing — . (P) Aihutis 308 

Apparatus for Distributing in Tankii. (I‘) Candy.... 816 

Apparatus for Distributing or Sprhikling . (P) Candy 70S 

Apparatus for Puri float ion of : 

(?) (^andy .377 

(F) McClintock 314 

Apparatus for Treating and Utilising . (P) Wood... 1145 

Apparatus for Treatment of , (?) Killon 41 

Biological Process for Purifying . (P) Werner and 

Candy 568 

Clarifying and Disinfecting . (P) Burmeistcr 757 

Distribution of — , and Appliances therefor : 

(P) A Uiott and Ransom 314 

(P) Willcox. and Itaikes ,314 

Distribution of on Bacteria Beds. (Tlirosh and 

Priest) 10f»9 

Distribution of on Filter Beds. ( P) Parker 150 

Precipitant for Purifying . (P) LnlJeinand and 

Coutierre 568 

IHiriflcation of : 

(P) Kiohen 1362 

(P) Pettier 960,1002 

Reduction of Nitrates by . ( liCtfs, Blake, and Totton) 1206 

UeiK>rt of Royal Commission on . (T.U.) 447 

Sludge ; DestruP tor for . (P) Lord 816 

Pbidge; Treating for Production of Manure. (P) 

Kngland 508 

Tanks lor Filtering . (P)Dige.. 708 

'rreatment of . (P) Crosstleld and Mnrkel.... 1011 

Sliale Oil. Sea und&i' Oil, Hydrocarbon. 

Sheep Dips ; Currioge on . (T.R.) 1113 

(’onimittee on . (T.R.) 321 

Manufacture of . (P) Clark auU Harris 4.36 

United States Cuatoras Decision on . (T.R.) .... 6^ 1032 

Sheepskins ; Extraction of Grease from — (Bitner) 1007 

Shell ; Substitute for . (P) Soc. Anon. L’Oyonnaiienne. . lot 

Shellac ; Analysis of (Parry).., 320 

** Shibori ” ; a Japanese Dyed Stult (T.R.) 662 

Shoddy Waste; United States Customs Decision on . 

(T.R.) 1071 

Shu-yu Oil. See uiuler Oil, Essential. 

Siberia; Asbestos Discovered in . (T.R.) 720,978 

See also under Russia. 

Siccatives; Manufacture of . (P) Traine 752 

Sicily; Aiohalt Exports of . (T.R.) IIU 

Products of . (T.R.) 

Sulphur Production of . (T.R.) 1112 

Sidot’s Blende; Scintillating Phor.phorescence of caused 

by Radio-Active Emanation. (Elsler and Geitel) 969 

Sierra Leone; Fibres ftt>m 787 

Silicamido Preparation of . (Vigourouxand Hugot) . , . i 887 

Silicate Cotton. See Slag Wool. 

Silicates; Constitution of Certain . (Simmonds) 1261 

B*s^rchon . (Jordis and Kanter) 909 

Reviving of Hydrated . (P) McKerrow 640 

o . , . Simphflcation of Analysis of . ( LeclCro) 920 

Silicic Acid in Pi^nce of Tungstic Acid; Determination of 

(Friedheim) gg3 

suicides. Metallic ; Applications of . (P) JTouve. 1080 

Silicimide ; Preparation of — . (VIgouroux and Hugot) .... 887 

Sihwn ; Influence of on Iron. ( Baker) 1060 

Manufacture of from Alumina Silicate* (P) Homan , 866 

Silic^ Carbide ; Use of ■; — in Steel Manufacture 556 

^ §>*nhlnafcloo withO^gen 
Juittce, From Tim Acheton Co.... 748 
Prothictlon tA Compounds Containing, (F) Achwon Co. 

jrromAciieson. *, 500 

State of Combination or «— 7* to Iron, (NaMw)!*!!!.’!!.’!!! 609 


FACit 

Silk ; Action of Hydrofluoailicic and Hydrofluoric Acids on . 

(Gnebm and Welier) (»68 

and Cotton Fabrics; Dy'cing Mix^ ——with Sulphide 
Dycciuflb. (P) Actienges. far Aniliu Fab. 10 u 

Silk 1 Artifloial — : 

(P) Bemnlein 24 

(?) Chemical Products Co. From Mork, JUttle, and 

Walker 24 

Artificial ; Machines for Manufacture of — . (P) StrehL 

enert 1345 

Artificial , Manufacture of in Germany. (T.R.) i . . . . 1266 

Artificial ; Preparation of Collodion for Manufacture of 

(P) Douge 91 

Artificial ; Properties of - 293 

Decoration of CTiUoached . (P) CadgOiic 25 

Detortnina^.ioii of Weighting of — . fZoll) 825 

Economy of Tin in Mordanting . ( Hwi moim) 1344 

EffcctH; Imitation by Embossing and Printing. (P) 

Sticiole CotonniCre H. (.toliot ; 903 

Fabrics; Employment of Nitroso Blue on . (SiL 

fcrlen) 787 

Filanients, Artificial : Apiwratus for Production of (P) 

General Arliflcisl Silk Co. Fi-om Ryan and Waite .... 94« 

Formation of Spots in . (von Geoi-gt* vies and MUller) 862 

' Foriiiiitioii of Slams on — — ; 

(Giiehui) 41.5 

(Sisley) 622 

Goods; (’ttuscKof Stains on : 

(Gnohin) 1344 

(Githiing) 2W1 

(Sisley) 293 

Inorgunic Weighting .Agents in ; Detenu i ns tion of — 

(Gnebm) 868 

Mordanting with Titanium Salts. (Hurst) 549 

Haw ; Adulteration of with Fat. (Gnehm) 415 

Removing Weightini! Agents from . (Muijer)...^.... 622 

Threads. Artiticittl ; Making Brilliant . (P) Sloerk .. 94l» 

Treatment of . (P) Bredonx 361 

Viscose . (Shvem and Maeh) ,360 

Weighting Agents in Loaded; Detenniuution of . 

( Ris) 928 

Yarns. linitHtion ; United Stales Customs Detdsion on 
(T.R.) 171 

Silks; Stains which Form on Spontaneously. (Marnas) . 491 

Silver; Colloidal : 

( Hanriot) 827i 928 

(Kttsnert) 49, 49 

Colloidal; Prt‘paratloM of . ( Danlos and Cotherean) 315,514 

Colloidal. See a/so CoUargol. 

Composition for tJoaiiug Metal with . (P) Kendal... 55s 

Electrolytic Determinat ion of . ( A rth and Nicolas) , 884 

Extraction of from Ores. (P) Marks and others 1001 

Extraction of from Slimes. (P) Treanor. From 

Terry, jun 870 

German; United States Customs Decision on (T.R.) 664 

in Commercial Potassium Cyanide. (Friedrich) lOlH 

,. Ores containing Copper and Antimony ; lleterminatioQ 

of . ( Prost and Lecocq) 1066 

-Lead Smelting; Modem . (Dwight) 100 

-Plating; Mixture for . (P) Schiele '. W 

Reducing and Separating . ( P) Guzman 801 

Scpai-ation of from Autirarmy, by Electrolysis. 

(Fischer) 1258 

Separation of from other Metals. (Carmichael) . ..... i824 

Separation of from Selenium ; Klectrolytic. (Smith) 1150 

Separation of from Tellurium ; Electrolytic. (Sajith) 1160 

Silver and Sodium Thiosulplmtes ; Double Salta of . (Gtid* 

icko) 881 

Bromide; Characloristio ElhKrt of Pix*8sure on — . 

( EdiT) 379 

Bioiiiide Gelatin ; Diminution of Sensitiveness of by 

Hydrogen Peroxide. ( liiippo-Cramer) 1101. 

Chloriile; f^lubillty of in Presence of Mercury Salts. 

( Kinzi) 494 

Compounds; Preservation of . (P) Efron 298 

Iodide ; Double Salt of . (StrOmholm) 229 

Iodide ; Photo-Chemistry of . (LUppo-Cramer) 759 

Nitrate and Formaldehyde; Reaction between 

(Vanino) 1261 

.Salts; Reaction of Sodium Hydrosnlphite on—. (Brunok) 710 

Sulphide in Mixtures; Action of Hydiogen on . 

(POlabon) 388 

Sulphite; Extraction of — from Ores. (P) Delprat.... lOOl 

Sitosterol, a Possible Test for Maize Oil. (Gill and Tufts) ... 513 

Sizing and Sizing Materials. (Stocks and White) 4 

Composition, and Production of same. (P) Casein Co. 

From Dunham 1145 

for Yarn or Thread. (P) Fredenburgh 739 

Eosm . (Uofman) 1M2 

Skein-dyeing Machine. (P) Fletcher 788 

Skins ; Apparatus for Dyeing . (P) Aubrey 798 

Depilatories for Removing Hair iroin — . (P) Boult. 

From 910 

Dyeing of . (V) Drebor ^ 

Preparation of with the Hair on . (P) Dolat . , , 1^ 

V Sheep- and Lamb- ; Tanning of 1901 

Soaking and De-liming — . (P) Ciutets 919 

Tanningof . IP) Filar 87 

Treatment of . ( F) Peter 753 

See af#o Hides. 
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Skunk Oil. t<»<20r Oil, Fntty^ 

SloK ; AfOnuratut for Qenorating Stogm from Hot . (P) 

Mitchell. Prom Seymour 302 

Bosio L ^.8. CiiHf oms Becinion on , JT.R.) 1029 

Bl88t-Fui*nace ; Constitution of . (Znikowski) IM 

■ Blast-Furnace ; Portliwd Cement from . (de 

Schwarz) 697 

Blsst^Fumace i Reduction of . (P) Francois 1088 

Blast-Furnace j (Jae of — as Iron Fortland Cement. 

(Jontzen)... 697 

Blost-Fuinace; Vaporisation of . (Osanii) 1089 

Blast-Furnace t Treatment of . (P) Passow 999 

-Bricks; Colouring of , (P) Pavrel 1248 

•Casting Machine. (P) Heyl and Patterson. From 

Bhood... 1)6 

Cement. See «ad<>)*€cmcnt. 

Mannfootnre of Imitation Basic . (P) Reese 37 

-Meal : Doierminatton of Free Lime in Thomas . 

(Blichoff) 106 

Portland Cement from - — . Report on 951 

Stmm Generator. (P) Mitchell. From Copeland 83,33 

Utilising the Ueat of . (P) Mitchell and Copeland .. .*M)2 

-WooU Manufacture of • (P) Ingham 214 

Wo<»l ; U. 8. Tariff Decision on. (T.R.) 664 

Slate Waste ; Utilisation of . (P)Hermant. ^99 

Slates, Artificial ; Com position for Manufacture of . (P) 

Illcman (©S 

Ijjljmes ; Dosnlphurisation of by Heap Roasting. (Hor- 

' wood) 999 

Electrp-Maghetio Treatment of . (P) Leuschner S.'S 

Lead Smolting of Zinc-Gold . (Tavener) SO 

Troatmentof by Cyanidlng. (Mnmford) lOUO 

Sluice for Catching Fine Gold. (P) Rose Gold Reclama- 
tion Co 07 

Smelling Salts ; U.S. Customs Decision (»u . (T.R.) 824 

Smelting ; Hot-BloHi for Elimination of Arsenic. Ac.. 

from Copper Mattes, and Production of Lead. 

(Bretherton) 1296 

Proofs of . (P) Knudst^n 428 

Smoke ; Apparatus for Purifving . (F) Backeljnu 86 

•Generator. See under Expiosives. 

Soaking Apparatus. iP) Alliott 287 

Soap ; Antiseptic and Ant iparasitic (P) Hchowalter ... ftio 

Apparatus for Manufacture of — . (P) Caveiiagh. From 

Schwechler 372 

App«|«tiis for Manufacturcof Soft . (P) de I’Isle and 

de Granville 218 

for Removing Grease from Objects. (P) Soci6c6 Tliibaud 

. et Cie 218 

' Giyoerin in ; Determination of . (Martin) 12.VJ 

Hints for Bx|K)rt6rs of . (T.ll.) tMi.8 

Hygienio ; Manufacture of . (P) Zadig ,501 

in Lyotrs. (T.R.) 1980 

' Leys containing Glycerin ; Apparatus for Concentration of 

— (P) Sause 1095 

Manufacture In Marseilles. (T.R.) 1030 

Mdnufacture of , (P) Drey matin 150 

Manufacture of in Canada. (Lang) 5.31 

or Soap Stock ; Manufketure of . (P) Barker 10.55 

Shaving; Use of in China. (T.R.) 1159 

Solutions ; Viscosity of a F/iotor in Oil Analysis. 

* (Sherman and Abraham) 1153 

•suds; Treatment of Hot Refuse . (P) Turner and 

Akeroyd 1299 

Tablets, Ac., Apparatus for Moulding, Stamping, and 

Wrapping . (P) Jamieson ;J5 

Tablets: Perfuming of by Absorption. (P) Pierce 

and Warwick 561 

Vegetable Powder as a Substitute for . ( P) Ribiird . . 1250 

Soapii containing Petroleum; Manufacture of . (P) 

8oci<^t0 Daunt et Cie 150, 428 

Disinfectant . (Tonzig) 372 

Formation of , from Hydrocarbon.^ in Petroleum and 

Vaseline. (P) Reale. 218 

Separation of Hydrocarbons and Crt>sols from , 

(Schniatolla) 885 

Toilet at Wuchow, China. (T.R.) 933 

“ Transparent Glycerin ” ; Manufaetttre of . (P> 

' Ruoh 918 

Soapdike Remedy from Fresh-wstcr Limestone (Tuff-stone). 

(P) Fischer 802 

iSoda, Aoetnto of ; Manufacture of . (P) General Chem. 

' Co. From Orosveiior 1243 

-Aah Dust ; Appuralus for Retaining — . (P) Wacm. 

From Carlon 696 

, Caut^ \ Apparatus for Producing by Electrolysis. 

(P) Moore Electrolytic Co. From Alien and Moore . . i© 

Ogiii^ttp; Bleot roly tie Production of — — ; 

(F) Perrand io46 

fPi Heibling 1086 

(P) SOc. Savon Fibres et Cie 1086 

Caustlo ; Ihflueiioe of Impurities on Y ield of . ( M’alker 

oi^d Pstertioii) 949 

Oonstie; Mannfaotureof ; 

tP) Doffiear 1291 

(P) Ignited Barium Co 1086 

(P) WaHterApuSteole ^ 

! Caustic. See aho Alkalis and SoSiffn. Hydroxide. 

Cleaning of, (Pi Gill ^ 027 

Crystals ; Australian Tariff Dedsion on . (T.R.) . . . . , 6»)2 


Soda—coa^. 

Mannfactnra of Blectrolytically. (P) Soc. des Prod. 

^ ChiiB« de MaraeUle-FUstiique 1243 

Market ; The . (T.R. ) * , ♦ 517 

Natural Depofiita of in Egypt. (Bryant) 785 

Natural: Treatment of . (P) Naumann 494 

See also under A IkaH Carbonates and Sodium Carbonate. 

Sodium ; Action of Hydix^en on . (Holt, juu. 1 888 

Amalgam Electrolytic Preparation of . (Shepherd). .371 

Bleotrical Prod action of . (P) Ewan 804 

Manufacture of . (P) Cas»el Gold Bxti-action Com- 
pany 1094 

Sodium Acetate; Solubility of — — In Water and Alcohol. 

(Srhlavon) 55S 

Acetate; Use of in Dyeing. (Prud’homma) 210 

Acetvl!>alicylato. (P) Cbem. Fab. von. Heydeil, From 

ooifert and Engolhardt 1207 

Bicarbonate ; Transforming into Sodium Carltwnate 

(P) Hooker 297 

Bichromate; Manufacture of . (P) Spence and 

others 627 

Carbonate ; Decomposition of Dissol ved . ( Kilster and 

Gri'iters) .*17 

Carbonate ; Prodm-tion of ; 

(P) Hansen 1130 

(Solvay) 830 

Carbonate j Pr«>d action of by 'Electrolysis. (P) Soc. 

Savon Frferes et Cie 108ft 

Carbonate, Sodium Bicarbonate, Carbon Dioxide, and 

Water; Kquilibrium in the System . (McCoy),,, 620 

Carbouate Solutions ; Liberation of Cwbon Dioxide from 

. (KUster) 995^ 

Carbonate. See aUo under Alkali Carbonates and Soda. 

Chlorate; Decomposition of . (Soobai) 1044 

Cyanide ; Manufacture of . Roessler and Hasslacher 

Chem. i.'o. From Koossler. (P) 93 

Hydrosulphite; Reaction of on Metallic Salts. 

(Brunck) 710 

Hydioxide ; Electrolysis of Fused : 

(Hambuechen) 1,365 

(Lorenz) 424,685 

Hydroxide Solution; Ri'acting Povrer Dependent on 

Water-Content of . (Vaubol) 656 

Hydroxide, See aUo under Alkalis and Soda, Caustic. 

Hypochlorite; Electrolytic I’loduction of . (P) 

Ferrand I6I.5 

Hypochlorite; Manufacture of . (P) Conroy and 

others 907 

Hypochlorite; Solid . (Muspratt) 691 

Mcrcariodisulpliophenate. See Hennophenyl. 

Nitrate Bags; Now Tare on . (T.R.) 3157 

Nitrate ; MontgoniOTT’s Report on . (T.R.) 931 

Nitrate; Statistics of . (T.R.) 119 

Nitrate. See also under NitraUj. 

Nitrite : Analysis of , (Wegner) 661 

Nitroprusside; Toxicity of , (Fouzes- J)iacon and 

Carquet) 887 

Oxalate ; Use of in Voluinotiic Analysis. (SOrensen) 1015 

Oxide ; Manufacture of . (P) Basle Chemical Works. 

From Bischler 865 

Oxide ; Production of . (P) Soc. Badische Anilin und 

Soda Fabrik ..... 495. 790 

Percarbonate, Solid; Direct Manufacture of . (P) 

Bauer 1194 

Perchlorate t Decomposition of . (Scobai) Ie44 

I’eroxide ; Prepanvtion of Hydrated . (P) Bauer .... 20 

Peroxide ; Production of . (P) Baker and Burwell . . 1130 

Sulphate; Manufacture of . (P) Luke. From 

Oehler 93 

Sulphate; Frofwrtics of Solution of . (Mario and 

Mailjuis) 419 

Sulphate. See also under Glauber Salts. 

Sulphide, Crystallised; Mauufactui'e of—. (P) Dron- 

ville 554 

Sulphide ; Manufacture of Concentrated . (P) Weis- 

berg 866 

Sulphite; Obtainmontof . (P) Wing 1292 

Sulphite ; Official Quant. Test for . (Garsed) 437 

Tliiosulnhate ; Action of Hydrogen Peroxide on — r-. 

(Willslfttter) 864 

Sod Oil. See binder Oil, Fatty. 

Soil Extracts; Potosaiutn in . (Hill) 1152 

Solanine; Examination of — . (Zeisel andWittmari) 1806 

Research on . (Hilger and Merkens) 1140 

Solarisation. See under Photography. 

Solder ; Composition of — J 

(Pf Baldwin. From Nelld and Campbell 423 

(P) KUppers 1091 

fesr Aluminium : 

(P) Millet 558 

(P) Neild and Campbell 216 

(P) Rice and Monk 55g 

for Aluminium, and Application thereof. (P) McArthur. 1051 
„ Aluminium and ita Alloys. . (P) Pelletier and ^m- 

.prun — 801 

„ Cast-Iron. (P) Hutli.. 914 

Solders for Aluminium. vR> SoofetO Qaly et Bain. 

Soldering Ck^position, and Manufao(:ttre thewdt, (P) Nodon 

W Wy 1864 

COhknbidtiOn ; Liquid (P) Callmanh Bmrmann .■ 1062 
' Stalls ; Oolnpoaltfon for Making (FI Fkanlgan. .. .. 147 
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- with Al»orbeatf« (P> Mowl ......... . .■. 

iii|6PnrPorpUHStiit«. (?) Ooiup.,lla«r.. 

_ ionoC— (?) Schuler....:, 1287 

Sl^4oo Flow In C^ltSniiii* — ^ uoa»rMeohwiicalPiH„^^ 

, tnrbonce. (Beilby .1107 

Surface StarttctHTB of'—* (Beilby) * 116tt 

Solutiont.Alksbne: VV*; 

Aoueoue aiut Alcoholic; Drying of iu Vectto, (?) 

1007 

Clariflcatioiiof-r~-^(?) DemiW... 1142 

Concentration and Dcoorapoaition of Simultaneoutly. 

(P) 04 

Concentration of ; 

(?) &08 

( F) Hemingway 705 

Concentration of by Freezing. (Monti) 1098 

Electrolyaia of Aqueous . ( Prenzel 1 910 

Rapid Preparation of Dilute from Substances Solulnc 

with Difficulty. (Soc. Kopp and Joseph) 1101 

Recovery of Matters Removed during Evaporation of . 

(P) Soc. Xhigncsse and Maoheroz 12W 

Saline; Electrolytic Decomposition of . (P) Penobscot 

Chemical Fibre Com puny 1054 

Saline; Treatment of . (P) Tranlour «9fi 

Solvents, Vapours of Volatile ; Recovery of — . (P) Fobvre 1207 

Soot: Manufacture* of fpf>m Tar. (P) Wegelin 1190 

i^ciUo undci' Carbon Black, and Lampblack. 

Sorghum ; Hydrw.yanic Acid in . (Slade) 220 

SoufriCre; Composition of Volcanic Ash from La (Kauf- 

mann) 4 

Spain; Arsenic In Barcelom. (T.Tl.) 1027 

Asphalt and Oment in Barcelona. (T.R.l . . . 1028 

Cement Manufneture at Giiipzcoa. (T.R.) 249 

Coke and Bye* Products at Bilbao. (T.R.) 24H 

Duty on Aniline Oil Prums in - . (T.R.) 708 

Hematite Pigment in . (T.R.) 518 

Insecticide wanted at Seville, (T.R.) 892 

Iron Ores at Bilbao — (T.R.) 249 

l./cad Smelting In . (Eriksson) 1295 

Minerals in Btlbao District . (T.R.) 2.50 

Starch Imports of Malaga •<— . (T.R.) 1160 

Superphosphates at Bilbao . (T.R.) 249 

Wood-Pulp Imports of . (T.R.) 006 

Zinc in Santander (T.U.) 250 

Sparteine; Characteristics of ami Action of Ib'ducing 

Agents on — —. (Moiu*eu and Valcur) 1306 

Examination of (Moureu and Valetir) IH51 

Sulphate ; Composition and Titration of . (Moureu 

and Valour) * 1.305 

Speciralographc " Method of Dyeing . (?) Stiickfhrberci, 

Zuncli 1083, 1201 

Spcctm; Vacuum Tube for Production of . (P) Gootze .. 1309 

Spectroscopic Method ; A Xcw . (Werner von Bolton) ... 1311 

Sf)cl£cr iu Europe in 1(M)2. (T.R.) 250 

Manufacture of from Zinc Ores. (P) (Pichcr) 1002 

i’roil action 01 the World. (T.R.) 388 

S)>etit Acid. See under Acid. 

Spirit ; Denaturing of . ( Bannow) 815 

Duty ; Report on . T.R.) itoo 

for Peifuraos : Dt^ty on . ('P.R. ) 137.5 

Furfunil in Rectitled . (Nogei). 959 

Fusel Oil in Beptilled; Quantitative Determination of. 

(Komsrowsky) 12.59 

Industries International Exhibition. Vienna, lt>04. (T.R.) 1217 

International Exposition of at Vienna. (T.R.) 1375 

Manulacture of from Sawdust. (Simonson) 814 

Neutralisation of Cnide before Rectillcat ion 1.56 

Potato- ; Production of in Germany. (T.R.) 1289 

Ih-ize for a Denaturing Agent for 1109 

Purification of . (P) Scott 1206 

Reagents for Fusel Oil in. . (Koninrowsky) 1017 

Use and Export of Duty-free in Luxemburg. (T.R.) . 832 

See aittn under Alcohol. 

Spirits ; Apparatus fpr Distillation of - ~. (P) Meyer. From 

Meyer and Arbuckle 667 

Apparatus foi’ Distilling -- — . ( P) Meyer 922 

Apparatus for Rectlflcatioij of . (P) Barbet 815,923 

Deliveries of in (^rm an V. (T.R.) ,519 

Foreign ; Customs Rej8n*t on . (T.R.i 1203 

mWhptemburg. (T.R.) 251 

Maturing or Purifying . (P) Norms n 40 

State-controlled Manufacture of — — iu Sweden. (T.R.) . 801 

Substance for Clarifying . (P) Soc. Clermont lOlo 

Spirituous Liquids ; Manhfaeture of — . (P) Sanguinettl... 815 
Sponge. Artiflcihl; Manufacture of (P) lake. From 

Straus 807 

Sprat Oil. See under Oil, Fatty.. 

Staohyose ; Examination of ^ — . (Tanret) 888 

Stannoui Chlorjde; Seg^o Qii ReaOtlon with , (Solt* 

sien) 10X7 

dt fcihluHi Nitroprussidd for Det^tUig 

(FigOs) JJ19 

(?) Maiie Sit 

-®*"*>* 1“ 
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Starch— -coaf. 

Conversion of it) the Mash Tun* 

Determination of the Stillmess of -7- 

tens) 

.Qranulea of Barley; .Ictlon of Diaimae on the 

V (Ling) * 

■ JtydrolysM of — — by Acids. (Rolfe iiddt^roinanoil) .... 1262 

impo^ of — by Malaga, Spqiu. (T.E.) 1160 

i Influence of Atmospheric Conditions on Mlmiifheture of 

; . (Fodcrer) 1142 

In Fodder ; Determination of . (St. Weiasr and 

Zaitschek) 821 

Pressed yeast;,Dcti‘nnlpatimi of . (Wonder) .... 1211 

Machinery in Russia : Potato . (T.R.)...., 387 

ManufUrCture of : , 

. (Pi Frascli. 183 

. (Pj Goldschpiidt and Hasek 1142 

(P) ImptoviU Process Mail ufacluring Co 967 

(P) Murdoch., , 153 

(P) Boci6«6dey Produiu (wiylapOa 182 

Manufacture o( Lump , ( P) 429 

Manufacture of Bice : . (?1 SoeWUi des Prodnits 

Aniylac<>8 957 

Moisture in; Dotermliiation of,-: — . . (HoiTniann and 

Schulze) 655 

Preparation of Adhesive or Cement from — — . (P) Haako 754 
Produces: Maltose in Aoi4*iJytlrobtted — (Holfo and 

Haildock) ...., .7. T.. 1252 

Furinention of. (P) Verloy 1097 

Separation of - - from Liquids. (P) Moral...,. 106 

Soluble ; Manufacturi! of . ( P) Cross and Traquair • .1003 

Soluble; Preparation of . (?) Blumet* 310 

Sugars Produced ))y Hydrolysis Of — - by Oxalic Add. 

( jDiersseii) 312 

Syrups; Examination of . (Rossing) 886 

United States Customs Decision on Wheat and Potato — . . 

(T.R.) 121 

Starches Employed as Food j Foreign — (Ballard) 707 

Extraction of Mechanically. (P) Pereire ...1601 

Steam; Apparatus for Generating from Hob Slag. (P) 

Mitchell. From Seymour 802 

Controlling the Tcuiperatura of Superheated . (P) 

Bamford 600 

Economic Admission of — — to Water-Owi Pfodneers. 

(McKee) 1826 

Means for Converting into (jhiseoui Product. (P) 

Burrows. 735 

Use of Atomised Water instead of . { Kestnor) 898 

S teapsiii ; Hydrolysis of Fats by Means of - — (Lowkowitsch 

and Macleml) 1004 

Stearine Industry ; Use of Aluminium hi the — . (Paatro- 

vicb) 149 

Steel and Scmi-Stcel ; Manufacture of . (P) Bartos 424 

Annealing, Hardening and Tempering . (P) Sargent. 803 

Apparatus for ManulAeture of . (?) Snelui 32,303 

Bessemer (Small), Converter Process and Cost thereof — 

(ilnckenhult) 

Bessemer ; li.S.A. Production of — in 1902. (T.R.) .... 

British Production of . (T.R.) 

Carbon in ; Rapid Determination of — — , ( Auohy ) ..... 

Cast ; Manufacture of . (P) Meslans and Poulenc. . , 

Cast ; Preparation of fret? from Pores. (Matheslus) , 

Castings; Fonning . (Chantraine) »o.5 

Castings ; Manufacture of MagnelTo . (P) Dedtsch 

and Hochbauser 368 

Castings ; Preventing Blow-holes in . (P) Eletnor... 98 

Cementation of . (P) Lamurgesse 1296,1297 

Cementing — -Rapidly. (P) Lecnrme 1052 

Chromium-Nickel . (r) Hadtleld... lUOl 

Cleansing and Improving . (P) Wober 423 

Coated with AIumSirfiini-Bltmze ; Mnnulketuro of . 

(P) DunkeJsbtlhJer and Wachwitz. . 303 

Comiwsition for Hardening . (?) Kolb 1290 

Condition and Action of (Jarbon in . (Field) 1294 

Cost of by Kjellin’s Method 1198 

Deoxidation and Decarburlsktiori of Liquid . (?) 

SociOtO ElectromOtnll. Fram^se 148 

Dilfuaion of Sulphide through . (Campbell) 1060 

Dilatation of- — at High Temperatures. (Charpy and 

Grenet) 700 

Electrical Production of -7—. . ( P) .Wallace 426 

Electro-Metallurgical Manpfabture of — — . (P) SocibtC 

Electrom«)taUurgiqUe FranCaise 955 

Electro- Metallurgy of — -. (?) Harmet 1249 

Expulsion of Sulphur from — •. (P) JoukolTsky and do 

Strouve 07 

Ferrite and Oementite Simnltanoously Present in—, 

(Lange) * 1360 

Hardened ; Locally Softening or Annealing Plates of . 

(P) Schneider 

Hardening and Toughening, Ac. (P> Simpson........... 868 

Heat Treatment of . (Campbell) - }0J9 

HeroulPs Blectrie Process of M^ing — — . (Hi^lt) . . . . 1193 

High-Tungsten . (P) Carpenter Steel Co. From 

’■ . Brown 32 

Industry of the World. (Carnegie.) (T.R.).. 1089 
Industry; Recent DeveWpments in the * — v 131 

'' Manganese in ; DqtormUiationoI-^ 

(IWeite) .....f.....*.. 1209 

(Stehnuui) 112 
Manganese In j „ 

mining—. (Jabouia^) 674 


1341* 

617 

975 

112 

WV 

1089 
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Mftogniioge Ore for Desulpiiurivin^ — . (Riemer) 656 

M»»i«*neM ; Toughenliig of . (P) Hajclfleld 87o 

Manufacture of 

(P) Brookfield 1853 

(P) l)e AUuifara/........ 1863 

(P) Donin^. Miller, and Nyor 4W 

(P) Galbraith S68 

(P) Knoth 96,634 

(P Ha-ifield Tim 

( Pj Pratia 31 

(P) Soci6t6 de* Aoieri HomogOnes 658 

(P; Talbot and Gredt 559,634 

I Thiel 96 

I Thofehm... 657 

Treeidder.... 1868 

j I ounff 657 

Manufacture of — — direct from Ore. (P) Ktectrio Fur- 
nace Co. from Conley 805 

Nickei-Obromo . (P) Oie drs Forges de Chati lion, 97 

Nickel' : Iiillueiicu of Various Treatments on Micro- 

•tmoture of — . (Quillet) 422 

Permanent Protection of . (Tooh) * 906 

Phosphorus in ; Rapid Determination of — (iuchj).. 1016 

Plate; Welding with Plates of Aluminium, Ac. (P) 

DhnkeUbUhler and Wachwitz 1091 

Plates and Powders for Cementing, Hardening. Ac. 

(P) Socidtd Delmas et Cle 747 

Preliminary Process for Fining . (Thiel) 497 

Production in 1902; Oiien Hearth . (T.E.) 680 

Produrtlon of — . (P) Byermanii 498 

Production of by Slaasano Process in the Electric 

Furnace. (Goldschmidt) 306 

Production of — Direct in Electric Furnace. (P) Electric 

Furnace Co lOo 

Production of from Cast Iron containing much Cliro- 

mium. (P) Maosenez 1002 

Prodooiion of High-Grade — . (P) Halcomb 4f8 

Production of in Canada. (Lang) 637 

Bails High in Manganese; Heat Treatment of . 

(Lloyd) 1019 

Balls; Sorbitic . (Stead and Richards) 1049 

Eehnementof . (P) Frith 421 

Eephosphorislng . (?) Stevonaon, jun 657 

Uestoration of Dangerously Crystalline by H^t 

Treatment. (StcM and Richards) 1050 

Segregatoiy and Miarato^ Habit of Solids in below 

the On tioal Point, (htead) ,340 

Silicon Carbide used in Manufacture of 566 

Spontaneous Decarburisaiion of — . (Belloc) 422 

Spring. { Now or Improved . (P) Rtiiohwald. From 

; 1246 

Stiff^ingof . (P) HadfleJd 6#7 

Sulphur in ; Apparatus for Determination of . 

(Kleine) 1064 

Tempered Cast . (Osann) 368 

Theory of Hardeniug of . (Le Chntelier) 422 

Tool- ; Taylor- White Process of Treating 300 

Toughening, &o. . (P) Mitchell 869 

Transforming Cast Iron containing Chromium into 

(P) Mossenez 1.35.3 

Sfcatinentof — . (P) Hadlleld 1296 

Wires. /Sm under Wires. 

Steels; Cementation and Tempering of . (P) Lecarno .. 1062 

Cementotionof — . (Guillet) 798 

DecarburisHtion of . (Belloc) 798 

Dilatation of Hardened . (Cnarpy and Grenet) 422 

Manganese- ; PropiTties and Constitution of — 

(Quillet) 1131 

Mild; Modes of Deformation and Fracture of . (l>s- 

mond and others) 1350 

Nickel-: Consequences of the Theory of . (Guil- 
laume) 911 

Nickel- ; Diagram of Properties of — . (Quillet) 999 

Nickel-; Expansibility of —. (Guillaume) 300 

Nickel-; Micrography of . (Quillet) 213 

Nickel-; Theory of . (Guillaume) 868 

Nickel- ; Variations of the Modulus of Elasticity of . 

(Guillaume) 422 

Theory of Kapid- and Natural Hard . (SpOller) 422 

Steel-Ciastlngs ; Production of . (P) Gros 215 

Steeping Apparatus. (P) Alliott 287 

Stereotype Metal ; Manufacture of . (P) Stavenow 557 

Sterilisation of Instruments, Tools, Ac. (P) Mendoza 608 

Sterilising Apparatus : 

^iffert 878 

Soo. Daverio Henrlci A Co 109 

Turner 1077 

Stilbene Irenvattves ; Electro-Chem. Reduction of . (Elbs 

and Kremann) 70.3 

from Phenylnltrometbane. (Wislicenus and Endres) .... 657 

Still; Ammonia . (P) Moore 1292 

Conatruotlon of . (P) Wick and Huber. From 

Huber 731 

Ether . (P) Hoffman. Ahlers A Co. From .Vhlcrs ... 440 

for Direct Sp^very of Atcobol, Ao. (P) Bird 15 

for Petroleum Oil, Ac. (P) O* Donohue 1123 

Improved . (P) Catlin. Prom de ^itreppe 1340 

Stills; Coliimn for (P) QulUaume...4C.. 860 

Plato 0>iumns for Rommpg . (P) ^illnume ...... 136 

BelatiVe Economy of IntenDitteut ana O)ntlnuous — 
((3o8lich) 567 


P1«B 

Stirring Devices for Sugar Apparatus. (P) Winter 020 

Stone I Artificial; Apparatus for Production of — . (P) 

WalUs 299 

Artificial Asphalt ; Manufacture of . (P) Rubits- 

. Chung 867 

Artificial; Finlihirxof — . (P) Block and Bichat .. 145 

Artificial — — ftir Luhography. (P) fieuber 867 

Artificial Lithographic . (P) Schwaueuberg 866 

Artificial ; Manufacture of : 

(P) Birkbeck. From Mielck's Stone and Terra- 

Cotta Co 213 

(P) Cordes - 1131 

P) Crozier. FromJaquoa 497 

pj Dbondy 145 

P) Evans. From Crozier 421 

pj Jaffd 798 

P) Jenkins 998, 1196 

(P) Jursohtna 299 

(P) Koemger 867 

(P) Lefranc 952 

(P) Marks. From Frerichs 96 

( P) McCienahau 30 

(P) Quinn 1087 

(P) Owen 868 

(P) Purvis Hud Rouse 629 

[Pj Rigby 867 

[P) Salamon and Williams 867 

P) Saltiol 797 

P) Seifarth 1294 

P) SocidtC Crozier et Cie. 2^ 

pj Soci6t6 La Pierre do Ven’O Garchey 744 

P) Stevens 422 

P) Thom 797 

(P) Thomson 797 

(P) Yeisnr and Wernicke, From Boach 367 

Artificial ; Materials for Making . (P) Loowenthal .. 299 

Artificial; Production of (P) MndU 866 

Artificial ; Red Aggregates for L'se as . (P) D.vson . . 146 

Colouring of to Imitate Marble. (P) Senwob 299 

Imitation ; Compositions for Making . (P) Newton 

and others 9i^H 

Onyx; Imitation . (P) Beaumel 30 

Uefrautory ; Manufacture of . (P) Horak 909 

Substitute for . (P) Weber 698 

Stones ; CJalcareous ; Dyeing or Colouring . (P) Mills. 

From Boyoux and Mora 698 

Influence of Size of Grains on Structure of . (Miihl- 

hlluser) 90r> 

Stoneware ; Composition for Forming Joints of . (P) 

Oates 909 

Crystal Glaze for — . (TittI) 865 

Stoneware Glazes. (Purtly) 27 

Slips or Engobes. (Geij'sbeek) 26 

Stonework ; Cracking of by Cementing the Connecting 

Iron Rods with Sulphur, (de Gaetani) 1244 

Storage Vessels for Beer ; Coating Metallic . (P) Lapp. . . 1144 

Storax, Liquid ; Detection of Adulteration of — — with Rosin 

(Ahrens and Uutt) 928 

Straw; Bleaching of , (P) Jardin 1127 

Pulp. See under Pulp, 

Strontium; Separation of from Barium and Calcium. 

(Robin) 068 

Strophanthin in the Root of Strophanthus Hispidus. 

(Kursten) 110 

Strychnine ; (Quantitative Separation of from Quinine. 

(Harrison and Gair) 1019 

Wonzell's and other Tests for . (Guerin) 824 

Stuff Chest ; Paper-Makers’ . (P) McKenney 42 

Sucrate of Lime. See under Lime. 

Sugar After-Products ; Claaasen’s Process for Boiling . 

(Stuyvaert) 810 

After- Products ; Karlik-Czapikowski MethcKl of Treating 

. (PuvrezUo Groulart) 811 

Aid to the Fehling Proctws for Determining . (Vasey) 928 

and its Solution ; Purification of . (P) Spreckels and 

Kern 429,429 

Apparatus for Boiling in Vacuo. (P) Karlik and 

Ozapikowski 957 

Apparatus for Ckx>ling, Sifting and Mixing . (P) 

Boutellier 812 

Apparatus for Extraction of . (P) SociOtd d’Hennezel 

et Card«m 642 

Apparatus for Obtaining First Jot in Refining . (P) 

Bocl4t6 de la Rafilnerie D' Aubervilliers . .V? 937 

at Yokohama, Japan, in 1902. (T.R.) 9SU 

Automatic Control of in Boiler Feed Water. (Lalle- 

niant) 38 

-Beet Culture and Alkali Lands. (Myers) 782 

Beet-; German Production of . (T.R.) 1269 

Beet', Industry of Canada. (Lang) 633 

Beet-; Production of — in Washington, Idaho, and 

Oregon in 1902. (T.R.)..., 1031 

Boiling and Crystallisation of . (p> Aurientis and 

Fontenillea 812 

Candy ; Orystnliisation of (Ni»oU) 810 

(^ne-; Deterioration of — — on Keeping, Ao. (Prinsen- 

Geerligi) ?. 042 

Cano-; Dtgpermination of Water in (^naen- 

from— (F) Drewsen <*.!!!!!*.!!!!!!! wl 
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CwielmAujtriii^Ittnfiw. 8 hi 

ik)loarTeiitf«rTnM3«i pf— . ^Venjro-gjoSJ 

0x)n8titu«nU; Bilrtctionof — . (!') Nsud^t nt 

Convention Beiculatlon'*. (T.R.) • • • • • — ^ JJ8 

f5onvertmff Cellulwe Into — ^*'“*'*®*' IJJ 

Wo*Ki into '■' ***« ( P) 706 

^ (P)P.Mburg 105 

Crop of Cuba during 1908, (T.R,) • • • . •;«••• 

Crvatanisation of under Prewure. (Delafond) 810 

Cloaiwen.,.,.,. 420 


Crj'nUlH ; Pui ifloation of . \ ^ / oji^ wi*..-*, «»i.u .... a. x 

Cultivation of in Oermaiiy. (T.K.) 970 

CuatouDS Report on . ('1 .R.) •••••••; 

Oiffualoii ; Hot ( Bwtroot), (Ceray) ................ 88 

Hiffugion : Influence of Quantity of Juice Extractea m 

on Exhaustion aiM Density. (GoiUi6re] ......... 810 

Diffusion: Influence of Quantity of Juice on Exhaustion 

and Density in . ( CoHignou) 

Diffusion Juice ; Lehrakuhl Procetw for Punfying .... 308 

Diffusion Juice ; Puntloatiou of . (Zauiuroii) 1301 

Difftision Proi eas. ( P J do liowicki 1301 

Diffusi*«n Proctss (Naudet's) in Manufacture of . 

1251 

Double and Triple Ciirbonatiou of (Andrlik) 504 

Elect ro-Endosniotio Extraction of . ( P) Schwerin . ... 50* 

Experiments on Dotible and Triple Saturation. (Andrlik 

and Stantik ) 

Exporti of — — from Barbadocs. (l.R. • 

Extraction of Crystallisable — . (P) Whiteman. From 

The 'yndioat pour TExpIoitation du Bi'evet Hlavati . 1203 
Extraction and Crystii ll8:ition of — (P) l.agrange.. 6W, 754 

Extraction and Instantaneous Cryytnllisation of (P) 

Latrra ugo ;Vi; 

Extmetion of Completely, from Boot Juice. (P) 

(hiignard i34 

Extnicts; Manufacture of . (P) Peyruason... — . .. 1008 

Factories ; Purification of Ettlucnts fiom by Oxidation. 

(Grasshertfor and Humhurg) 706 

Factories; Utilising Sweet Waters of Diffusion Butteries 

i,i . (p) Tyi'zkicwir/. and dc Valuvski ....^ 1142 

Factories Waste WaterN; Fertiliser from . (P) Viisseux 1U99 

First Runnings . (Pi S<>el6ic Aiion.de la Ktifliuciie 

Nouvelle D'AubervilIiers 4,' 1 \ 

from Holland; Indian Countervailing Duty on . (T.K.) 970 

„ Holland; Indian Duty on. (T.R.) 121 

Gorman — in England. (T.IC Jid 

H irvcst of Franco in l!»02 3. (T.R.) 1J7.» 

ImiKirU ir:lo the Untied Slates, Cl.R ). 1031 

in Boiler Feed- Water ; Quick D( terniiiiatioa of . 

(Pellet) IM^9 

„ British Gnianu in 1JMI2. (T.R.) 251 

„ Dried Bi*ctroot ; Direct llcllning of . (P) liat'euille 430 

Industry ; Use of Lime in the . ^AuUid) 1251 

Inversion of . (Kulkrcn) 504 

Iiivcrdon of in Plasicred Wines. (Mannanitii and 

N'enturi) 222 

/overt; Manufacture of from Becti*oots. (P) Deb.-iyscr 1301 

,u Wurteinburg. (T.R.)...., *250 

JiMi-e: Apparatus for Treating - . (P) Bc.sson 1V03 

Juice, Beet; Dctcnn illation of Puritv < f . (Hcnnann) 810 

Juice; Continuous Curboiiatiou of Alkaline , (P) 

Naudet 1M*2 

JuicHs ; Apparatus lor Accelerating Carbonation of . 

(P) Collignon,. 1097 

Jitices; Besson’s Process for Conociitriiting . (do 

GrobC't) ..* 1202 

Juice.s ; Delecation of : 

(P) Laehuux 221 

(P) Wackernio 480 

Juices; Filter giving a High Yield of . (P) Hoc. 

Mas^ hineubau-Acticngi s. voru. Breitfeld and Co 105 

Juices ; Purilli atiou of : 

(Dupont) 1141 

(P) Kobeppand Wohl 612 

Juices; Purityinjy and Concentrating . (P) Besson .. 1098 

Juices; Rcgulatiug the Bui>erbatu ration of . (P) 

Claasseii 843 

-Legislation of France, Germany, and Austria-Hungary. 

(r.R.) 665 

Ivcgislation on in France, (T.R.) 1169 

Lesislation on m Holland. (T.R.) 1169 

liO'Ses in Rehning . (WasilietU 38 

Manufa lui'eof . (P) MoGIashan 1008 

Manufacture of , and Apparatua thei'efor. (P) Miller 

and others 1148 

Manufaclure ; Chemioo-Physioal Studies of DitTuaion in 

. (Andrlik) 1202 

.Manufacture: Ch mico* Technical Studies of — 

(Andrlik) 1202 

MunufaAaurH of from Beets. (P) Bceyer 220 

Manufacture of While — from Beets. (P) Hirt 28L 

Masaecuitc; Treating by t'entrifu^l Action. (P) 

Dlaassen 39 

MaasecuiteM Stirring Devices for —. (P) Winter 020 

Moulds for (P) Pnasburg 220 

New Italian ]jaw on , (T.R.F 172 

New lAWiiu — in Russia. (T.R.) 970 

New BAglme of in erance. (T B.) 1118 

i >uileta In Germany. (T. R.) 979 

Production of . (P) de tjastaro 811 

Prodtieiiou of - — ja Qetiuany. (T.R.) 882, 979 

Pi^octlua of «r^tn Italy. ^.B.) 126 


Prodootiou of Gerauaiy. 
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PiOK 

Sugar— co»»2. 

Production of Russia. |T.H.) 891 

Prodnota ; Apparatus for Manufacture of Commercial I^ow 

. (P) Roux 164 

Products: Purifleation and Couooutmtion of, . (P) 

Beeson 708 

PoriOcAiion and Preservation of Raw , (P) Weller. 

From Weinrich 057 

Purifying and Preserving Raw . (P) Weinrich 754 

Rapia Determination of — . ( Wood and Berry) 888 

Reducing ; Disappearance of in the Cane. (Wiley) . . 13lil 

Refined i Treatment of — . (P) Posabiug 105 

R(.>flning ; ** Affiliation ” in . (Recht) 308 

Refining by Agitation with Air. (P) Priiuic 1008 

Refining in Canada. O^ang) 533 

Refining of ; 

(P) Caillo 920 

(P) Federal RiMlning Co l(gl 

Refining of in Japan. (T.R.) 44i‘, 

Residues; Treatment of . (P) Siidre 815 

Sulubilify of in Impure Solutions, (Sellier) 37 

Solutions; Apr*aratuH for Evaporating . (P) Stade.. 12,52 

Sohittons ; Beliaviour of Pure and Impure on 0<m- 

cenlration. (Claassen) 603 

Solutions ; Boiling of — — : 

(P) CltiHHsen 504 

(P) Grttntzddrffer Sll 

Solutions; Defecation of (P) Delavierro 878 

SolutiorH : Treatment of . (P) Nowak 584 

Souri e of Error in Optical Analysis of . (Wieohmatin) 82t4 

Special Duties on in Britisf) India, (T R.) 618 

State controllLfd .Manulocture of Bert in Sweden. 

(T.R.) 891 

Syrups; Viscosity of Cane . (Prinf<e:i-Goeriig8) . . , , , . 503 

united StatH's Circuit Court Interim Dei'isicn mi Pulari* 

scopic Test of . (T.R.) 7*J1 

Use of — in Brewing; Expeiinunus on . (Potit) . . . 1059 

Viable of Grainy und Crystal in International Com- 

^ mercd; Deteraiination of (Sii-olumr) 1038 

Working of Ri'flned . (P) Passburg 504 

Works; Alumi..atoof Barium nseU in . (Rembert) .. 88,3 

Works Products; Determination of Ammonia in — . 

(Sellier) 309 

Works Products; J^roducts formed l»y Kjoldald Tmitmcnt 

of . (Andrlik) 310 

Works Products; Purification of , (Zanniron) 1141 

Works Residual Liouors; Utilisation of Beet — — ns 

Fertiliser. (Garbarini and Bozzani) 1141 

Yield of ill Russia. (T.R.) ^51 

Sugars ; Alkylation of — (Purdia and Irvine) 88H 

Extraction of Mechanically. (P) Pdreire 1301 

Mamifacturo and Refining of — . (P) Stein and Cm- 

. field 1067 

Production of Maltose . (P) Duryea 373 

Rapid Refining of White . (P) Robin-Langlois 684 

Reducing ; Comparison of McUkkIs for Gravimetric 

Determination of . (Duch:l6ek ) 1089 

Reducing ; lodometnc Determination of — (Bnisson). 321 

Reducing; lodornetry of -. (Buisson) .48 

Sugar-bearing Materials ; Purification of . (P) Spreokelf 

and Ke>*n 220 

Sugar-Cnno Juice ; Fermentation of . (Sprankhng) 78 

Sulphates, Alkali Acid ; Displacement of the Sulphuric Acid 

of by Water. (Colson) :iG3 

and By-Products ; Mamifactuie cf , (P) Fancheux... 42o 

Detection of (Dobbin) Ills 

Dry Alkaline; Manufacture of . (P) Trivlck 742 

Hy*iratioii and Hardeninu of some . (Rihlund) 908 

Metallic; Obtaining from Mattes. (P) Meurer 90» 

Metallic; Production of . (P) Meurer 93 

Sulphating Apparatus. (P) 80c. Ver. Chem. Fab. in Mann- 
heim 4 !m; 

Sulphide Dyestuffs. /See mok/c?* Dyestutt's. 

Sulphide, Mercurous ; Examination of . (Baskerville) ... 11, o7 

Sulphides. Alkali- Earth-Metal ; Electrolysis of — . (Broc'het 

.and Kaiisoti) 74S 

Alkali ; Electrol.vsis of . (Brochet and Ransoii) 702 

Antimony and Silver; Fu.sibility of Mixtures of . 

(P5>Hbmi) 796 

Apparatus for Extraction of from Ores. ( P) Marks. 

From Broken Hill Proprietary Co 1352 

Detection of . (Dobbin) 114H 

Electrical Conductivity of Metallic . (StnL'intz) 93 

Extraction of from Ores ; 

(P) narks 871 

(P) Marks. From Delprat 913 

Metallic; Electrical Pro<iuction of — . (P) .Socicti) do 

I’industrie VerriOro et ses Diirivi'is . 554 

Metallic; Production of in Electric Furnace. (P) 

Broun 113(4 

Metallic; Treatment of in Klwiric Funuice. (P) 

Cknnardo 1093 

of Zinc, Lewi, und Silver; Extraction of . (p) 

Delprat 1001 

Sulphite Cellulose factories ; Sulphur and Pyrites in . 

(r.R.) 251 

Compounds; Manufacture of . (P) Wing.....,,^,,.. 93, 

iyest UtUiiotion of — . (P) Drowam and Dmw- 

‘ fcldt 627 

Poisoning; Ohronfo . (Kionka and JIEbsieiii) ........ 973 

Works I Adil Chamber for — , (P) MbK«e* 1 , *97 
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^uIpbitM ; Detection of . ( Dobbin) 1148 

P’6alphb4i|ilhratillic Acid. /Ksf ««uf«r Dyeituffg. 

Bolphocvanides (Thiocyani^toa) j Hanufaeture of — {!») 

Tcherniac 121^ 

Salphoguftlacin j Preparation of (Taroaxi) .Slfl 

Sul phonic Acid Balts, and ManuMcture of same. muli- 
thyol GesellsoUaft Oordes. Uermauni and Go. Fpom 

Helmcnt 489 

Acid Balt? of Alkaline Garthy Metala, Ac. (P) Ichthyol 

Gos. Cordes. Uermanni and Go. From Eelmertt 440 

Acids. 8es under Dyettuffs. 

Sulpbo-Telliuide Dm ; Treatment of — - at. KalgoorUe. 

(Prichard and Hoover) 000 

Sulphur; American Ihjmaiid for — — . (Schiuitterbeck) 

(T.R.) 88C 

Amount of in a Molasses Distillery. (Andrllk and 

Stanek) 1061 

' and Biimuth ; Fusibility of Mixtures of , (POlaVxm). 1261 

Baths : Preparation for the Making of (P) Matxka 1.106 

-Burner. (P) Blnmenberg, jun 1 o.W 

, Deteminatfon of . (Schillbacli) 1309 

BnimuAtioit 01 from Sulphide Ores. (P) Miller ...... 013 

Expulsion of — from Iron and Steel. (P) Joukofls^y 

and de Strouve 97 

Extraction of hy Continuous Working. (P) Latbin.. 1202 

in Goal andCoko; Determination of — . (Nowickl) .... 1309 

„ Goal and Ooke ; Bapid Determination of . (Sund- 

Strom) .381 

„ GunjKiwdor ; Determination of . (Petersen). 112,1017 

„ Iron and Steel ; Apparatus tor Determination of — 

(Kleina) 1004 

,, Iron: Influence of Silicon and Carbon upon . 

(Wtist and Schuller) 1294, i;i49 

„ Pig-Iron ; Determination of — . (Seyler) 573 

„ Pyrites ; Determioatlon of . (liomalre) 822 

,, Sulphit.e Cellulose Factories (T.R.) 251 

Liquta: Influence of Amorphous Sulphur on Solidifying 

Point of — . (Smith and Holmes) 322 

Mixtures of with Iodine. (Boulouch) 865 

Occurrence of Iron in — (von Hasslinger) 1291 

Production of Sicily. (T.R.) . . . 1112 

Pulverulent; Rendering Miscible. (P) Campagno .. 109 

Temperature of Inflammation of, and Slow Combustion of 

in Oxygen and Air. ( Moissan) 1103 

Dnited States Customs Decision on —p-. (T.R.) .517 

Wioli * United States Customs Decision on (T.R,). 52 

Sulphul* and Phosphorus ; CJompounds of — (P) Wheel- i 

wHght 229 

Bromides of < ' ( Ruff and Winterfeld) 909 

Chlorides; Examt nation of (Buff and Fischer) 296 

Oompouiids; Recovery of from Waste Gases. (P) 

Carey and others.*... ’..v*A**“.* ^ 

Compounds ; Removal of from Coal-Gas. (P) Frank 859 

Dioxide; Concentration of Gases Containing — •. (P) 

Frasoh * 

Dioxide. See alee Sulphurous Acid. 

Dyestufh. Afee ««der Dyestuffs. ^ 

Trioxide ; Formation of by Contact Action of Ferric 

Oxide. (Lunge and PoUitt) 79 

Trioxide. See also Sulphuric Anhydride. 

Sulphuric Add ; Action of on Platinum. (Conroy) 46.5 

Acid ; Absorber for Manufacture of . (P) General 

Cnemical ('o 1946 

Acid and Hydrochloric Acid ; Producing and Separating 

. (P) Askenasy and Mugdan 1085 

Acid and citric Acid ; Apparatus for Making Mixtures of 

. (P) Du Pont 12i>2 

Acid ; Apparatus for Ooncpntrating . (?) Ellison. . . . 960 

Acid; Apiwratus for Denilrating . (P) Evers 495 

Add t Apparatus for Manufacture ot ; 

(P) General Chemicai Co. 1086 

(P) Graham 907 

(P) Heinx ^42 

Acid ; Chem. Kinetics of the Contact Process Of Making 

. (Bodensteln) 995 

Acid- Compound of — with Aluminium Sulphate 

(tlaud) - - • • 1129 

' Addf Compound of with Ferric Sulphate. (Re- 

coura) V- ••,••• 990 

Add} Concentration of J 

(P) Dre^oi ahd The Clayton Aniline Co. 26 

t ' (Barimann and Benker) 1.340 

fMoyor), 781 

88S.106J. 

Acid: in' Pretence of Ziri. (Ttiiel) 1101 

Add! DeSrminiiiGtheSti^n^^^^ (Marshall).... 79 

Acid ! ^llS^iSon*^ol Methods'^r’Ktlmatiig ToUl 

Linder) 181 

Acid ; Forced ttid %' • 

ClioraberFrocewollteiUlhwtweof — . (Benker »nd 
? Hartmann) . , . . j . •% . ‘ ^ 1984 

Acid ; Influence of Impnrfiies on »p. ^Opfof . (Mar- 

eiudi).. 70 

Acid 4 Mannfactttrao*--r3 • i ; ' 

(P) Bassete.... ••••••ii‘*»*"V****^** 

(P) Parb. vorm. Mdster, Lucius und Brtinlng 653 “ 
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Sulphuric Acid^-coaf. 

i p) Qenerai Qhemioal Oo. 1065 

Pi General vheoiftCat Co. Prom Uerr^sholf. ....... 494 

Hart aiid Bailey) 638 

|) Hubert loss 

P) Iraray. Prom The Parb. vorm. Meister, Ludus 

undBrUning 92 

(P) Pratt.... 93 

Acid; Aianuiacturuof by Cata)y»ui. (P) hoc. Aiuni. 

La Met-ilturgie Nouvelle. 866. SCO 

Add; Mai.iifactureoT— by Ghamber Procoaii : 

(P) Delplace 1292 

( Hart and KuilCy ) 473 

(P) Stinville 495 

(P) Winslow and Hurt 1194 

Acid } Manuiacture of by Contact Process ; 

( Kodiknder and KOppen) 1128 

(I^ New Jersey Zinc Go. From Sohroedt-r 1243 

Acid ; Manufacture of in Canada. (Lang) 630 

Acid; Mamifacture of Simultaneously with Hydro- 
chloric Acid. (P) Masson 628 

Acid Manufacture; Present Condition of the . (T.R.) 930 

Acid Manufneturo; Schroeder Ooiilact Pi-ocess of . , 

(Mevor. Stone, and Rec-se) 348 

Acid ; Methods for estimating the Total Acidity of Gases 

from Chamber Process for Manufacture of . 

(Watson) 1279 

Acid ; Prod uci ion of . (P) Blaukmore 654 

Acid ; Production of by Contact Process. ( P) H6lb- 

ling ana Dit 2 . 794 

Acid ; Progress in the Manufacture of . (Guttmann) . 1.331 

Acid ; The Fan in Manufacture of — (Plath) 29C 

Acid; Titration of — with Benzidine Hydrochloride: 

(Muller) 925 

(MUIler and DUrkes) 1104 

Acid ; Use of Ozone in Manufacture of . (Terisse) ... 65ii 

Acid ; Use of the Fan in Manufacture of . (Petschow) 92 

Acid ; Vapour Pressures of Concentrated Solutions of 

at High Temperatures. (Briggs) 1275 

Acid. See also under Vitriol. 

Anhydride ; Apparatus for Making : 

(P) Daub 364 

(P) Dcuther. Fiom Daub 805 

(P) General Chemical Co. From Ferguson 495 

Anhydrioo ; Apparatus for Manufacture of : 

fP) Uerreshoir 212 

(?) 8oci6t(3 de Prodiiits Chiiiiiques deTentelewa,, . 212 

Anhydride ; Apparatus for Manufacture of — - by Con- 
tact Process. (P) Eschellinanii and others eit'i 

Anhydride; Application of Metals of the Tantalum Group 
to Manufacture of (P) Bouliardand Loyer.... 212 
Anhydride; Contact Process for Producing — . (P) Ba* 

dische Anilin und Soda Fabrik 5f.3 

Anhydride ; Manufacture of — : 

(P) Clemm 145 

(P) Dieffenbach 145 

(P) Farb. vorm. Meister. Lucius und Bruning 652 

(P) Farb, vorm. Moister, Lucius, und Brilning. 

From Le Blanc and Krauss 027 

(P) General Chemical Co. From Ferguson 493 

(P) HerresholT 212 

(P) Iniray. From The Farb. vorm. Meister, Lucius, 

und Brtiiiing 92 

Anhydride : Manufacture of by Ck>Dtaet Process : 

(P) New Jersey Zino Co. From Schroeder 1243 

(P) Raynaud and Pierron 104.5 

(P) 8ooi6t^ Verein Gbem. Fab. in Mannheim 495 

Anhydride ; Manufacture of Simultaneously with 

Hydrochloric Acid. (P) Masson 628 

AnbyariUe ; Production of by Contact Process : 

(P) Clemm and Uasenbach 795 

(P) H«lbling and Ditz 794,796 

dride. See also Sulphur Trioxide. _ 
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Anhydride, s’ee also Sulphur Trioxide. 

Ether for Factories in Holland free from Duty, 


(T,B.) 

Sulphurised Dyestuffs. See under Dyestuffs. 

Sulphurous Acid ; Action of upon Plants. (Stutzor) .... 42 

and Nitrous Acid ; Interaction of or their Salts. 

in Solution, ( Forbes Carpenter and Linder) 181 

Gas; Apparatus lor Delivery of Hot or Cold. (P) 

Ula>toii 226 

Nee also Sulphur Dioxide. 

Siilphuryl Chloride ; Muniifactureof . (P) Badisohe Anilin 

und Soda Fab, From Knietsch and Scharff 119 

Buperphoephaie : DeterminatioTi of Amount of Acid for Mauu- 

faoiure of . (Strzoda) 674 

Double ; Value of Insoluble Phosphoric Add in — 

(Schulze) , 1141 

Plant for Manufacture tit — . (?) LUtjens 1141 

Superphosphates at Bilbao, Spain. (T.R.) 249 

Sweden ; Copper Deposits in . (T.R.).,....,.,..,.,..,... 120 

Dyed Cfo^ containing ArSenlC Prohibited -~r • 1373 

Stute-Omtrolled Manufacture of Spirits^ Suger, Iko, 

in —. (T.R-)..-.. 891 

Sweetmd^ ; BCantifaoture of (P) Shaw. 1142 

Sydney Seetfon; Formatioa of the — ...’.i,*., . .... . S89 

Syrup ; Appara^ for Heating and Feeding — — . (P) Blake, 

BMday,*Co.....v..v...v..,, 666 

of Busem bf Tblu; Bmetions of . {AMfomo apd 

I^irdddS^^ Of — ftdta iJMkk* R^tsV * (?) |oc^ 

^ugarOine ; Pi^uctk>n"Of r. <P) Tilliaan . , . 8ii 



mx>m m 


FAOl, 

ruiM ; Brix DeUrfliinitton at . (Friiwen Oegrligs) ^ . Wl 

"SlC2XS; ^Trr> X« MW. 876 

ftV^ W^r Ui*-"— t ittiiiin Gewiitt) 

Fruit ; DetermiButiw at Alcohol iu ' * * “ i?JS 

Green } Treutoetit.of - in N^mbu^ by the Ctapikow- 

^^^.KsrlinHetbod. (Andruk and Stanek) 664 

PuriOoi^ 2 Jl 


( p) Kouraltki and KosakoarsKi . . . . . 
(P) Soo.,A§rri®<»'® Jaluzot et Cie,. 


Talc, Ground ; r.S.Ciwtoms B(‘ci 8 ion on . (T.E.) 880 

Talipot ; OharacterUtica o! . (Ballard) 707 

Tallow, Uhineae Vegetable ( 8 tillin<tia) ; Examination of — . 

(Zay and Musciacco) * A* ' : ;.n 

Chinfcie^VogetaWe ; U. 8 . Ciistome Decision on. ( r.E.) 1210 

Stiiiiiigia ; Cioqapoiition of . ( Klimont) . ...... ... . . . . lOOj 

Utilisation of Weste Waters from Digestion of Eougli : 

. (P) Scott 1 

Tallow*like Product ; Odonrless (P) Sandberg 874 

Tan-yard ; Calcium Carbide used in the . (P) Dubray ... 641 i 

Tank; Agitation . (P) Stoveken V*;V'V;***i:‘* ' 

Tanks ; Apparatus for Discharging Inflammable Liquids from ; 

__!l7o„ Outbreak or Fire. (P) Allenou 10 ! 

for Cooling Liquids. (P) Hunt I 

-;-(Pi B MB i 

Rendering or Heducing for Pish-Waste, Ac. (P) 

«50 

Tannage; Chitvmc . (PJ Lesellier 067 

Tannic Extracts ; Manufacture of . (P) Peyrusson 603 

Tannin ; Absonition of , by Filter Paper. (Blockey) 708 

Compouniis 01 Bismuth with . (Ihibault) SiCl 

Dett-rminstion of . (Cormimuoeuf) 62l 

Extract; Solid — , and Manufacture of same. (P) 

1007 

Extraction of ~V (P) HOnig. IHJ 

Extraction ot Pure — . ^ ‘LV-irV'*!; 

Extracts ; Manufacture of Decolorised. (P) Klenk...... 37.i , 

Influence of Absorption of Non-Tanning Substances by 

Hide-Powder on Estimation of . (Procter and i 

Blockey) 482 ! 

Influence of on Activity of Yeast, (iloseustichl) ..... 814 

Production of — from Vegetable Materials. (P) Schmal- 

1 

Tannins; Identiflcation.Ao., of . (Kbrner) 664 ! 

Taniuiig and Tawing Compound. (P) Girard 1368 ; 

Anparatusfor : , 

(!') ! 

(P) PJJJ 

(P) Walter v; “V\ 

Employment of Mangrove Bark in . (Paessle^ 36 

Extract from Sweet Chestnut Wootl in Corsica. (T.E.) ... l>33 
Extracts ; Decolorising and Clarifying - (P) Clowes 

and Uatschek 936 

ExtnuUs; Decolorising and Kendcnng Soluble . (P) 

La Maison FratelU Dufour 219 

Extracts ; Manufacture of : : 

(P) Httnig 7A8 j 

(P) Pevrusson 219, 1008 i 

Extracts; Material for Decolorising and Clarifying . 

(P) Jonkaandothero 753 i 

Materials ; Analysts of — . (Teas)......,.........,...., 128 j 

Materials ; Export of — from Corsica in 1902. (T.E.) . . . 891 

Mkterlals ; Eules for Analysis Of - — . 114 > 

Plant for Enpld . (P) Leroy add Bruneau 808 j 

Proi^sof : I 

(P) Amend Wl 

(P) Philippi * 219 

Ackermann......... ,..;U. 919 

(P) Fahrion 1008 

(P) Roy.. 87« 

Recent ProgreM of as a Chemical Induatry. {Wood). 1884 

SolutlonTor-w.f.i^p) 87 

Substance; Obtain^ — ^ from Wlow Shoots. (P) , 

vonOrdody ...» V‘V** 

Sube^iKgs^Xtractiofn of b— ^ and Apparatus therefor. 

Titanium CkimpfiMtiCsu’w^^ (P) Wwb 967 

with Iron SAlta. (P/'Pataons IjOl 

Titanium. (P) Spence and Soni. Froip Li^mb *«..• 603 

Tapestries i printed and Painted (PjRciimita.i........ 25 

BeWvifylnf the QeMrtihi of (P> Xioipimw . 211 

Tapdiole ^ 88 

Tapioca. iSsawA^ Mai^QC* : 

Tar; 


0(MtL t Dehydrating and Distilling (P) Arohdaio . . . 70*1 
C<Md* 1 production of ill Caii^, (Iau^ ......v..,.. A'U 

Oumiioaitions; Manufticture of — . (P) Warren... 13!» 

CryxndUtation Mud Separation of Bodiee from — . (P) 

FpUfcyand Butre 291 

Dabdoriiiing of — r. (P) Uutgerawerke Actienges. ....621.521 
DiaUltationof — r-. (P) Eiitgerswerke Aotieugea. ....... 1041 

Extract ; Obtainmeiit of . ( P) Tixier ......... 4 MS 

Hydracarbona ; Auto-Oxidat lou of some — ( Weger) , . . 822 
Lignite ; Oeourrunce of o^Pieolinu in — (Freso) ....... ns 

Oils; Distiliatiou of Crude . (P) von (iriiling.....,,. 411 

Oils. Sea under Oils, Hydrocarbon. 

Petroleum; U.S. Customs Decision on . (T.E.) 171 

Ihxxlucts; Exports of —* from Bilbao. (T.E.),,., 719 

Vegetable, and Formaldehyde; Condcnsalion Product 

from — . (Liugner) loll* 

Works ; Uoiuo Otfloe Eegulutiona un Accidents In , 

(T.E.) 1265 

See oIm under Coal-Tar. 

Tariff Changes In the Unitcil Kinsdom. (T.E.) 53 

Tarpaulins; ComiKisitioii for Manufacture of — (P) Petri's 

and Shepherd 641 

Tartar, Cream of; Extraction of M’liite Relimd - — . (P) 

Ciapt'Ui 1099 

Tartais ; Gasoraetric Method for Vaioution of (Do 

Sapurla) 92s 

Tjirliiric Acid ; PoiHrimerio Estimation of , (Riebattiaun 

ami Gregory) i 406 

Matcrisli; ExiHirtof from Italy. (T.E.) 419 

Tartrates; Polnrimetric Estimation of . (Richardson and 

Gregory) 406 

Tasmania; Mineral E’xixots of . (T.R.) 1216 

Tavolo; Characteristics of . (Ballard) 702 

Taylor-M'liite ProcesK of Treating Tool-Stwd ; Report on — .. 8 (K> 

Tea; Determination of CalTeinc and Thcobioininc in . 

(Legcr) 1134 

Extrac.t; PrfKluctlon of ^ (P) Bunker 225 

Extract ; Pure and Solnble . (P) Roger and Bambi*r 568 

Ferinentation of — . (Wahgol) 606 

Tcchnoloxlooii ; The ~ * 65.s 

Tellurium; Radio . (Marckwald) 1146 

Separation of Selenium from . (Pellini) 1257 

Temperature; Determinations of — by Lo Chatelier and 

M anner Pyiorai'tiuii. (Peld) 761 

Indicator. (P) Winship. Prom Heinz et (Me 2<»2 

of Liquids; Regulating tin* . (P) Bal^e»... 1237 

Temperatures; Chemical Ri'Xctions at Elxtremely High 

— — . (Zcnghelis) 1021 

Means for Regulating or Indicating Oliangi'S Of , 

(P) Johnson. From Fulton 942 

of Liquids; Apparatus for Kxclianglng . (P) 

Desmai'oux 1236 

Production of Low , and Application thereof. (P) 

Brush. EVuiii Linde 743, 74;* 

Tentering AppurAtus. (P) Spcnle 7(61 

Terebine and its Drying Properties. (Fawsitt) 538 

Terpeno Series ; ( )xides in the . (Semraler) 4.'tK 

Series ; Eeduci ion in the . (Summler) 65fi 

Terpencs and Compounds containing C3H5 Group ; Reactions 

of Mercuric Acetate towards . (Batbiano and 

Paoliiil) l.HU 

and Essential Oils. (Wullach) 708,1147 

Terpin Hydrate and </-Plnene; Some Reactions Of 

(Denaro and Scariata) lion 

Terra-cotta; Appaiatus for Manufacture of . (P) 

Cooksey 421 

TetrapUenylmethane Dyestuffs. See under Dyestuffs. 

Textile Fabrics ; Apparatus for Fluishing . (P) Heaton., 24 

Fabrics ; Fireproofing of . (P) Grinishaw 8«2 

Fabrics; Fixing Viscose cm (P) Fielding 25 

Fibres ; Extraction of Guiu from — . (P) Urumairc and 

Diss.... im 

Goods ; Coloured Designs on — (P) Barraclough 2.6 

Materials ; Fireproofing of . ( P) Warr 492 

Threads; Manufacture of —— from Short Fibres. (P) 

Leinveber * 2.3 

Textiles ; Api^ratus for Bleaching, Ac. (P) Dumons 29.* 

Appai'atua for Damping — . (P) The Bleachers* Asso- 
ciation and Moms 351 

Apparatus for Dyeing, Ac. (P) Schirp 381 

Apnaratus for Glossing and Soupling — ( P) Menct . . . 'i?24 
Apparatus lor Mordanting, Ac. on Bobbins. (P) 

Apparatus for Oxidising . (P) Wild 924 

Apparatus for Printing : 

(P) Uulse and Co., and others 906 

(P) EottandMttUsn 1848 

Apparatus for Printing and Colouring Designs oil 

(P) ColiooPirlntennr Association 1291 

Apparat^ for Printing Automatically in 

App^^S^r^^uiveitViif i'iq^ Coioirii oii ^ 

Appurg^iiibV fii!()uri|ii»'*Ab. — • W 924 
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Teztl]»H->cont 

Appamtoi for Scouring and Bleaobing, Sto, 
Tbeis. . 


(P) 


Apparatu« for SouriuB, *o. . ( P) Jiekaon and Hupt . 904 

Apparatus for SU'amiiig, do. (P) Prioa 20 

Apparatus for Treating with Hettod Liquida. (P) 

Gtibauer 12-li2 

Apiwratu* for Treating — with Liquids. (P) Wetter. 

From Holle and CJo 1043 

Bleaching — > and Apparatus therefor. (P) Shaw 91 

Bletu^hing of ; Continuous — — . (Muntsdas y Bovira) .... 1042 

Oilendontig or Finishing . (P) WilUanui 024 

Carbon Tetrachloride for Degreasing . (Qoehrig) 1344 

CleansiM Materials for . (P) Ranouille 184B 

Direct Production of Sulphur Dyestull's on . (P) 

Actiengea. fttr Anilln Fab 25 

Hindering the Production of Oobur in . (Pj Knecht. 25 

Oiling and Finishing . (P) Ouruiichael 211 

Printing Designs on . (H) Docks and (rood body 1193 

Printing Shaded or Blended Designs on . ( P) Sotdet6 

Lyoimaisse do Teinture. Ac 1044, 10S4 

Rendering — — Non-Inflammable : 

(P) Sooi^te dite Manuf. d’lmpressions de Malatinay 948 

(P) The Calico Printers’ Association and Warr 094 

Retting of . (P) Orocliefc 295 

Sizing and Finishing . (P) Aspinall 91 

Waierproollng Composition tor . (P) Newman 378 

See also Falmcs and Tissues. 

Thallium ; FIcetr ‘lytic Determiimtior. of . (Heiberg) 1010 

Cxalates. (Rabc and Steinraetz) 109 

Tlieobroniine and Caffeine ; Separation and Determination of 

. (Hrunner and Ijoiiis) 614 

Detei'mination of in Oaciin or Clmcolate. ( Katz) .... 11.54 

Deterniinstiou of in Tea, Coffee, &c. (L6ger) 1154 

in Cacao ; Determination of . (Decker and Welmans) 168 

Theophylline ; Manufacture of : 

(P) Farhenfabriken of Elberfehl Co. Prom Engel- 

mann I 6.3 

(P) Johnson. From Bo(.‘hrlnger und Soohno 048 

Thermo-Electric Ouples an<l Cenarutors. ' (P) Langville (536 

-Electric Generator. (1’) Andrieu 0.3B 

Thermometer ( Metallic — . (P) Leboyer 644 

Thermometers; Means for facilitating the Reading of . 

(P) KOhler 924 

U.S. Customs Decision on . (T.R.) 510,889 

Thermophores; Electrical Production of Heat 111 . (P) 

Deutsche Thermophor Aktieuges so 4 

for Storage of Heat. (P) Tiniar 287 

Thiobenzeny] Dyestsffs. See under Dyestuffs, 

Thiooarbamide ; Acid Toning Batlis containing — — . 

(Vttlciita) 44 

Thiocarbanilide. See under Dyestuffs. 

Thiocyanates. See Suipliooyanides. 

Thiocyanio Acid < New Metliods for Detection of . 

(Ganossini) 1007 

ThiosuIphatcM ; Detection of . (Dobbin) 1148 

Thiosiilphuric Acid ; ('onditions of I’roduction and Stability 

of-^ — , (Aby) 990 

Thomas Slag. See umler Slag. 

Thorium ; Advance in Price of . (T.R.) 1:570 

Radio-active ; 

(Hofraan autl Zerban) 11 95 

(Zerban) 1804 

Threads and Tissues; Maniifactur(^A)f . (P) Kellner 905 

Apparatus for Steaming, &e. — . (P) Fries 26 

Artificial; Apparatus for Manufacture of . (P) 

Coehiu-s 1C8.3 

Dyeing . (P) Simckleton and Uarraclough 1242 

Dyeing in Appamtus under Pressure. ( P) DijtrO .... 1044 

Rubber-con ted . (P) Gray and Sloper 1250 

“Vigoureux Production of . (P) Gicsler 5»9i 

with Metallic Coating. (P) Leusoher 211 

Tiglic Acid ; Preparation of . (Blaise) (W7 

'J’ilos and Slabs ; Manufacture of . (P) Kunick 797 

Apparatus for Manufacture of . (P) Cooksey 421 

Artiflcial ; Composition for Making — , (P) llleman . . . 098 

for Paving. ( P) hi v inrstone and othcis 656 

Glazed ; Manufactu'-e of . (P) Dressier 1087 

Laminated with different Colours, Ac. (P) Soc. des 

Carreuux et Ptod. i'Oraroiques 94 

of Ownent and Sawdust. (Seger and Cramer) 996 

Timber; Dyeing of , and Apparatus therefor. (P) 

OrUnbut 206 

Vulcanising, and Making Paving Blocks from — -. (P) 

Porell 097 

Durability of . (Schorstein) .365 

Tin Amalgams. (Bakhtiis Koozeboom and Van Heteren) 799 

Commercial 5 Analysis of . (CampredonJ 1808 

Determination of in other Metals. (Nissenson and 

Danneel).... 

Discovery or in the Transvaal. (T.R.) 1268 

Extractlotf of from Dross and Waste. (P) Branden- 
burg and W^latid 1090 

Industry of the Federated Malay StoteoiKlOOS, (T.R.) . . 1315 
in Tailings and Blimei ; Determination (Macken- 
zie) 1310 

Ifsgnetio Separation of -^flom Tungsten. (Skewes)... 1132 


‘ Tln^. 

Pla^i Printing Coloured Impressions on — — . (P) 

Krokert 30» 

Production of — in 19U1 (T.R). 6(44 

Production of — in Queensland. (T.R) 52 

Re<x>veryof from Scrap Meta). (P) Wirte 958. 

Recovery of from Tinned Iron. (1^ Hemingway.... 561 

Recovery of from Tin-scrap. (P) Luit. From Gould 217 

Removal of from Surface of other Metals. (P) Baton. 

From Eaton 661 

Scrap ; Treatment of . (P) Brindley 801 

Separation of from Antimony. (Fischer). 92tP 

Separation of from Arsenic and Antimony. ( Walker) 111 

' Supply of ill li!02. (T.R) 171 

Test for; EiXeot on of (jombined Carbon and Iron. 

(Riggs and Merriam) 1103 

Tin Oxide in Ceramic Fluxes. (Burt) 28 ; 

Sulphides ; Metallurgicsal Treatment of Complex . 

(Thibaiilt) 213 

See alno under Stannous. 

Tinning Baths; Compound for Use in . (P) Sperry 1002 

Tinctorial Extracts ; Manufacture of . (P) Peynisson . . . 503 

Tissues ; Apparatus for Decatising . (P) Silk 024 

Apparatus for Striping . (P) Kean 25 

(/adgOne's Method of Treating with Colour Sprays. 

(Lope tit) 94 ft 

from Animal Fibres ; Obtaining Shaded Effects on . 

(P) Gicslcr 29.3 

Impregnation of . (P) Hulsbcrg 25 

Printing with Oil Mixtures. (P; Boyeux 906 

Removing Fatty Reserves from — . (P) Luthringer 21H5 

Vegetable; Printing Variegated Effects on . (P) 

Schmid 1044 

Watorproofliig of . (P) Luthringer 290 

See also Fabrics and Textiles. 

Titanic Acid ; Extraction of from Combinations with 

Metals. (P) Drchcr 996 

Prestmee of in Clays. (Vogt) i: 54 g. 

Compound, and Manufacture thereof . (P) Spence.... 62S 

Titanium Lactate; Combinations of Resistant to Boiling 

Water; Manubeture of . (P) Dreher OOS 

Salts as Mordants, (Dreher) 294 

Salts ; Mordanting Silk with . (Hurst) ,61.9 

.Sesquioxide and its Salts as Reducing Agents. (Knecht) . 232 

Tanning by means of . (P) Spence and Sons. From 

Lamb 6 O 3 

Trichloride in Volumetric Analysis. (Knecht and 

Hibbert) 762 

Tibmous Chloride ; Electrolytic Production of . (p) 

Spence 02S 

Chloride; Maimtactiire of . (P) Spence 495 

>«-Tolidine Dyestuffs. See under Dyestuffs. 

Tolidiiie; lodometric Determination of . (Roesler and 

Glasrnann) 1219 

Toluene. See under D,yostuff8. 

p-Toluene Sulphonic Esters. See under Dye.stnlls. 

?»-ToIuidino ; Sensitive Indicator from . (Tibger and 

Hille) 1208 

m Toluylcncdinmine. See under DyeatulTs. 

>«-Tolylono Diamine. See under Dyestuffs. 

Tolylphonylamiue. See under Dyestufls. 

Tolylphenylumine Derivatives. See under Dyestnff.s. 

Toruhi Species with Racial Variations. (Hartmann) 439 

Towers; Cooling — (P) Brewor. Fiom the Wiieeler 

Condonhcrand Engineering Co 16 . 

Water-cooling . (P) Ostendorff 16 

Town Refuse. See under Refuse. 

Toxins; Action of Fluorescent Substances on (von 

Tappoiiier) 111.2 

Reniovul of Albumin from . (P) Imray. From the 

Furl), vorm. Meister, Luoius und Brtming 923 

Tnulo Accounts ; Chnjiges in the Monthly . (T.R.) ;523 

of the Principal Countries of the World. (T.R.) 719 

Transvaal ; Imports into the (T.R.) 119 

Tariff of the — . (T.R.) 98(4 

Tiu Discovered in the . (T.R.) 1268 

Tmle of for Six Months. (T.R.) 1110 

Treasurer ; Rt‘port of the . 84^ 

Trigonellin in the Hoot of Strophanthus Uispidus. (Korsten) 110' 
Triraothyl-cyoluhexcnoncarboxylio Acid Ester, and Manufac- 
ture of same. (P) Farb. vorm. Meister. Luoius und 

Brdning. From Mcrling and Weldo 1307 

I'rinaphthylenebenzelie. See Docacyclene. (Dziewonskf and 

Bachmann) 487 

Trinidad and the Orinoco ; Trade between . (T.R) 972 

Ashphalt Indwjtry of . (Louis) 1837 

Mineral Deposits of . (T.R) 616 

Trioxy methylene ; Use of in Photography : 

(Lumi^re and Seyewetz) , .318 

(P) Sooiete des Plaques et Papiers, Ac. Lumibro et 

Sirs Fils. 649 

Tripbonylethaoe. See undnr pyestuffs. 

Tripheiiylin«thyl Analofnteii A'setffidsr Dyestuffs. 

Trisodlttoi Phosphate; Kannfnctars of . (P) Striokler... 1347 

Tropidioe; Synthesis of — . (WIlltMttsr) . . 227 
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PAOV 

Tmpine ; SyntlMiii of (Willstttter) 

Truxene ; SeiMmtioa of from Counmrooe Rosin. (Krftraer) 358 

Syntnewiof — ( Weger and Billmann) 858 

Tnberoso Flowora ; Easential Oil of . (Hesw) 709 

Tube ; Vacuum — — for Production of Spectra. (P) Goetie. . 1809 
Tutl-Stone. Limestone. 

Tung Oil. under Oil 

Tungnten and Lead; Articlea 6f (P) ' ' *v 

Magnetic Separation of from Tin. (Skewes) . . . . ..... 1132 
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Pi*oduction of , and Means therefor. (I*) Fanta 735 

Valonia; Relative Tanning Values of Qieek and Smyrna- . 

ami Comparative V’alues of Cup and Beard of each. 

(Parker and Leech) 1184 

Report on . (T.R.) 172 
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Greek Resinated . (Dambergls) 1096 

Impure Glucose in ; Detection of . ( Wirthle) 443 

Manufacture of in California. (Lachroan) 1000 

Must : Sterilised — . and Selected Yeasts. (Kayser) .... 1098 

Organic Acids of ; Detorininstion of the . (Parthoil) . 1164 

l^teurisation of New . (Oayon) 1000 

Saccharin in; Detection of , (Bouclier and do 

Bourigne) 058 

Sulphurous Acid in . (Blaihiuu) 1000 

Tartars and Lees of ; Enrichment of . (P) David .... lOM 

Wines ; Acetaldehyde in the Ageing and Sicknessos of . 

(Trillat) 222 

American ; Chemical Composition of . (Wiley) 1059 

Ammonia in; Determination of . (Laborde) 1018 

Ammoniacal Nitrogen in; Determination of . 

(DesmouliOre) 1067 

and Musts Rendered Intoxicating Artifically ; Examining 

and Distinguishing (Halphen) 1143 

Apparatus for Rectifying . (I*) Burbot 4M 

Carbon Dioxide Employed for Treatment of — . (Dal 

Plaz) 644 

Differentiation of •* Mistelle ” from other . ( Blares) . . 928 

Distinctions between Fermented and AloohoHsed — 

(Gautier and Haiphen) 814 

Filtration of . (P) Filter und Brautechn. Masch. 

Fab. vorm. En/.inger 225 

Inversion of Sugar in Plastered , (Magnanini and 

Venturi) 222 

Mannitol Produced by Deleterious Ferments in . 

(Maz6 and Perrier) 1361 

Manufacture of Sparkling , and Apparatus therefor, 

(P) Kuhn 1144 

Physical Method for Detecting *' Mouillage *' of — 

(Maneuvrier) 959 

Plastered : Inversion-Speed of Cane-Sugar dissolved In . 

(Ma^anini) 1060 

Preparation of from Grapi-R, Ac. (P) Soc. Kupferberg 

andCk).... 1205 

Preservation of . ( P) Baron 567 

Preservation of — ’ in Casks on Draught. (P) Brlssand . 1001 

Purification of . (P) (iuillaume 2X3 

Sparkling; Apparatus for Manufacture of . (P) 

Drianoourt 167 

Substance for Clarifying . (P) Soc. Clermont et 

Quignard 1010 

Wires : Continuous Tempering of Steel - . (P) PriJtot and 

Vcrachave 217 

Insulation of Electric (P) Hoany 370 

Manufacture of Insulated . (P) Hrany 370 

Wolfram. See under Tungsten. 

Wood; Apparatus for Distilling . (P) Palmer 1040 

Apparatus for Impregnating and Staining . (P) Pfister 1196 

Ariiflclal : Manufacture of . (P) Eraln and Erne .... 798 

Carbonisation of . (P) KkenWg 1122 

Carbonising in Closed Vessel. (P) Eizior and Ragot . 546 

Ceiliiloso in ; Determination of . ( Klason) 82f 

Conversion of into Sugar. ( P) Classen 70% 

Fireproof ; Production of . (P) Ferrell 744 

Fireproofing and Preserving . (P) Ferrell 212 

Fireproofing of : 

(P) Bruce 866 

(P) Gautsch 1245 

German Method of Drying . (T.r!) 981 

Impregnated ; Obtoinment of . (P) Lebloda 744 

Impregnating with Tar Dili. (P) Heise 698, 1040 

Obtaining Volatile Products from . (P) Justice. 

From Weed 698 

Oil. Japanese ; Compoaition of Elseomargario Acid from 

. (Kametaka) 1188 

Preparing for Taking Colouring Matter. (P) Brenner 1193. 

Preservation of (P) Ferrell 3M 

Preserving and Fireproofing . (P) Ferrell 95 

Protective Composition for . (P) Stempel 998 

•Spirit and ite Testing. (Fawsitt). 686 

-Spirit. See aleo under Alcohol, Wood*. 

SuMtltute for ; 

(P) Weber 606 

(P) Reid 706 

Treated to Boeist Fire ; Testing of — , (McKenna) .... 629 

Use of Fireproofing Materials as applied to . (SadtleiO 198 

•Waste; Apparatus for Carbonising (P) Haltenhofl 547 

Wool ; Aniline Black on ; 

(P) Prud’homme. 1843 

(Reiss) vr*** W 

Apparatus for Scouring . (P) Dubrule, son, and Jtan.. 904 

Apparatus for Scouring and Revering Pat from — — 

(?) Baudot 1191 

Apparatus for Scouring — with Voiatile Solvents, (P) 

Eoutelle 903 

Apparatus for Washing . (P) Whitney ..j,...,,.,,. «i4 

Appamtns for Washii^ or Scouring — . (P) Colburn ,, jSs 
•iSbY \ Production^ Solid — . (P) SoolOM P. Btyar 

^Oie 112 

Fast Black Shades on ; Gbtainment of . (P) Nenfbm. 
prMii The Farb. vorm. F, Bayer and Co,. 4)3 
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wool— 

-Tat Oloinst Viamlnotionof . (Haroofson) $C5 

from Imported Sheepskins; Cleaning, Ao. — . (P) 

Granville and Bawlinson 24 

•Grease, Refined ; United States Customs Decision on — 

(T.fe.) 446 

Lubricant for and Making same. (P) Holden 362 

Mordantinff — : 

(P) Imray. From Jung 362 

(P) Schrader 993 

Mordanting . with Chrome ; Relative Values of Assist- 
ants for. (Kapft) 91 

or Half-Wool; Obtaining Alixed or "Vigorous" Effects 

on — . (P) Giesler 948 

Rapid Mordanting of . (P) Jung 402 

Raw, and Woollen Tams ; Determinatiun of Shrinkage in 

. (Tingle and Morrison) 730 

Scouring , and Apparatus therefor. (P) Morel and 

Porches 561 

Scouring and Bleaching . (P) Regraffe and Poujol 

1043, 1242 

Sheep's; Treatment of . (P) Clark. Prom Kann.... 904 

-Suds ; Apparatus for Filtering and Purifying — . (P) 

Gatecliff 314 

Treatment of by Volatile Solvents. ( P) Maertens . . . 142 

Washing. Scouring, and Bleaching . (P) Boeuf 906 

Woollen Fabrics ; Fulling and Dyeing. Ac. . (P) Haddan. 

From Elosegui 416. 491 

Goods; Colouring of — . (P) Bucher 1291 

Blubbing ; Printing of . (P) Manuf. Lyon, de Mat. 

Col 296 

Wormwood, Japanese ; Essential Oil of (Tomugi Oil) .... 1.306 

Wort ; Accelerating the Production of . (P) Lapp 313 

Beer- ; Apparatus for (^ntinuous Clarification of . (P) 

Filter u. Brautech. Masch. Fab. vorm. Enzinger 1010 

Beer-; Boiling, Caramelising, and Colouring . (P) 

Buokdeschel 40 

Beer- ; Oaramelisation of . (Barth) 877 

Beer- ; Contraction of — on Cooling. (Cernv) 432 

Beer-; Purification of —, and Apparatus therefor. (P) 

Hoffman 1361 

Biolc^oal Control of In the Fermentation Tuns. 

(Wahl) 1262 

Oaramelisation of Beer — . ( Barth) 877 

Oaramelisation of Malt and Beer ; Phenomena of. 

(Prior) 666 

Determination of Colour of — . (Hanow) 1205 

Influence of Length of Acrospire, Ac. on Composition of 

. (Jalowetz and Ewald) 644 

possessing any Desired Degree of Ferraentability. (P) 

Eokardt 644 

Purification of , and Apparatus therefor. (P) Hoff- 
man 1361 

Purification of Fermented —. (P) Guillaume 223 

Worts; Influence of Conditions in the Malt on Composition of 

— , (Jalowetz and Ewald) 374 

WUrtemburg. See under Germany. 

Wurtzilite; Treatment of for Paints, Varnishes, Ac. (P) 

Whitall and Edsou. From Whitall 1139 

Wyoming; Analyses of Petroleum from . (Slosson) 1288 


Xanthine Derivatives, 8-Methyl- ; Elimination of the 8-Methyl 

Grom) from . (P) Johnson. From Bot^hringer 

und Mhne 378 

Preparation of . (P) Boehringer und Soehne 819 

Xanthim, 8- Methyl; Production of Chlorine Substitution 
Products of — . (P) Johnson. From Boehringer 

undSfihne. 378 

**X” or Cathode Rays; Employment of in Chemical 

AcUotu. (P) deMontiaur 1298 

X Rays ‘Application of to the Examination of Safety 

^UMW. (Hake) 1224 


Tiro ; Aj^paratos for Mmfdanting, Dyeing, Ac. — (P) Ker- 

Appaimtus tor Printing and Colour^ . (P) The 

Camt Tam Printing Co. From Ti^bb 895 

Apparatw tor Sizing — . (P) terWesle 904 

Cfu^t j Automatic Colour-printing Machines for . (P) 

Manneoke 1127 

Glossing of—. (P) Ashwell 26 

Yarns ] Apparatnsfor Dvelng — . (P) Hussong 1083 

Apparatus for Manufacturing Lustrous . (F) d’Asson. 

From d'Asaon, Stoerk and Dukais 24 

Apparatus tor Treatment of — "r^<P) Schneider 141 

Dyeing . (P) ShaoUaton and Barraoloogh 1242 

Dyeing Envelop^ — . (P) Wardwoll 25 

Dyeing — in the Hanlu (P) Shuttlewood and Fan- 
fhawe 368 


Tams— coaf. 

in Hanks ; Appimtns for Dveiog — (P) Dittmar 416 

„ the form of Hanks ; Macnine for Mercerising — . (P) 

Hahn 7^. 739 

of Animal Fibres; Obtaining Shaded Effects on • — . (P) 

Giesler 295 

Treating with Volatile Liquids. (P) Pi^wioh 1192 

Treatment of . (P) Ashwell 368 

Yeast, Activity ini; Determination of — . (Metzler) 877 

Application of in the Analysis of Foodstuffs. (Prior) . 1260 

B^r-; Influence of High Concentration of Salts on 

Activity of . (Vandevelde) 374 

Biology of . (Herzw) 1908 

Bottom-Fermentation ; Biological Analysis of . (Lind- 
ner) 1018 

Browers*; Removing Bitterness from, and Imparting an 

Aroma to . (P) Wrede and Offersen 1009 

Cell ; Influence of Oxygen on Activity of the . (Buch- 
ner and Rapp) 764 

Cell Juice; Concentration of Expressed . (Meisen- 

lieimer) 1009 

Cells ; Obtaining the Contents of . (P) Gans 434 

Constituents of — . ( Hinsberg and Roos) 920 

Cultivation of in Mineral Solutions. (Henry) 482 

Development of in Sugar Solutions without Permenta- 

tioi). (Iwanowski) 643 

Expressed Cell- Juice ; Alcoholic Fermentation with . 

(Harden) 432 

FJxtracts: “Sirio," "Ovus,** and "Wiik"; Examination 

of . (Zellner) 645 

for Fermentation of Cider. (P) Jacquemin and Alliot. . . . 224 

Glycogen in ; Determination of . (Grtlss) 167 

Heating Tendency of . (DelbrUck) 764 

Influence of Colouring Matters and Tannin on the Activiiy 

of . (Rosenstiohl) 814 

Influence of Quantify Sown on Quality of . (Del- 

brack) 221 

Maltose (GliicHNe). (Bokorny) 764 

Moisture in; Determination of , (Hoffmann and 

Schulze) 656 

Nutrition of . (Stem) 165 

Occurrence of Glycogen in . (Hennoberg) 39 

Period of Vitality of Dried . (Willi 1097 

Permanent Preparations of Commercial . (Rapp.) ... 39 

Preparation of ; 

(P) Davies and Wilding 308 

(P) Jacquemin 1061 

(P) Society Anon Force. From de Meulemeester. . . 167 

Preparation of without Lactic Acid Fermentation. 

(P) Bachelor 434 

Preservation of , and Apparatus therefor. (^P) Wyers 1061 

Pressed; Detection of Bottom-fermentation Boer Yeast 

in . (Lindner) * 762 

Pressed ; Validity of Ban’s Method for Detecting Bottom 

Fermentation Yeast in Stored . (Saare and 

Bode) 106 

Production of from Amylaceous Materials. (?) 

Effront 223, 1061 

Pure Cultivated for Top Fermentation Beers. (SohOn- 

feld) 814 

Reproduction ; Facts concerning . (Delbrfick) 164 

Starch in Pressed ; Determination of. (Wonder) .... 1211 

Sulphuretted Hydrogen formed by . (Osterwalder) . . 311 

Therapeutically Active Substance from . (Roos and 

Hinsberg) 1012 

Treatment of Top Fermentation , in German and 

English Breweries. (Kleinke) 432 

Utilisation of Waste in Breweries. (B^er) 1203 

Wild ; Infection of through the Wood of the Fermen- 
tation Tuns. (SohCnfeld) 1860 

YcHsts: Behaviour of in Mineral Nutritive Solutions. 

(Kossowioz) 374 

Brewery; Transmitted Tendoneies of . (Moritz) 755 

Distillery; Morphology of Races II. and Xll. (Henne* 

berg) 431 

Notes on . (Evans) 431 

Practical Work on English Single Cell . (Jorgensen 

and Riley, jun.) 968 

Respiration Co-effioients of Various . (Wosnessensky 

and Elisseeff) 1097 

Two Mycodermic from Pressed Distillery Yeast. 

(Henneberg) 566 

Wild ; Sources of Infection by . (Solibnfeld) 876 

Yohimbine ; Hydrolysis of by Alkali. (Spiegel) 828 

Salt of . (P) Chem. Fab. Guestrow. From Bj^egel •• 110 


Zinc and Substances containing Silicic Acid ; Working — 

in Electric Furnaces. (P) DiMvemagen 100 

Apparatus for Eleotrolytically Coating Metal with . 

Bloxam. From Columbus Elektrioitaats Qob. (P) ... 804 

Atmospheric Oorrosion of — . (Moody) 1862 

Boiling Point of —. (F6ry)., eS8 

Consumption of — on Cyamde Plants. ( Virgpe) ........ 1182 

Determination of m its Ores; New Method of. 

(Ktister and Abegg) 1208 

Determination of — in oth^ Metals. (Nissenson and 
Danneel) 1181 
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Direct Bxtrtotion of from its Ores. (P) Bermont. ... SOS 

Dust t Ao^n of--— on Petty Acids at High Temperatures. 

(HObert) 688 

Dust ; Apparatus for Producing . (P) (Denver* and 

DeSauUes -•••••••, 702.702 

Electro-deposition of — on Iron. (Gabran) ISAS 

Electrolysis of Alkaline Solutions of . ( Amberg) »66 

Electrolytic CJoatlng with . (P) Ssirmay and von 

Kollerich m 

Electrolytic Extraction of . (P) Laszcxynski 806 

Electrolytic Extraction of — > by the Hoepftaer Process. 

(Guenther) 741) 

Electrolytic Separation. Ac., of . (P) Pa week 100 

Electrolytic Separation of from Iron. (Hollard and 

Berfiaux) 702 

Electrolytic l^paration of from ita Ores 704 

Blectrolyticaliy (joating Iron with . (P) (Doldherar... 426 

Extraction of . (P) SociCW Trollhattans Elektriska- 

Kraft^tiebolag 748 

Extraction of by Electro-Chemical Treatment. (P) 

Salves 1004 

Extraction of from its Ores : 

(P) De Laval. 1064 

(m) Delprat 1001 


(P) Marks. From the Waring Chemical Co 423 

Extraction of from Skimmings. (P) Moister 38,83 

-Gold Slimes; Lead Smelting of . (Tavener) 80 

Industry in Europe. (T.R.) 002 

in Santander, Spain. (T.B.) 260 

Metallurgy of . (P) Hopkins 748 

Obtainmentof . (P) Hopkins 701, 871 

Obtainment of by Electrolysis. (P) Kaiser 1360 

Production of . (]^ Nagel 803 

Recovery of from Scrap Metal. (P) Wirtz OM 

Reduction of from its Oxides, &c. (P) Schulte 147 

Refining of — Electrolytically. (P) Paweek 1360 

Refuse ; Separating Iron or Steel from . (^P) Dick ... 870 

Separation and Determination of by Electrolysis. 

(Hollard) 612 

Separation of — from Nickel. (Lewis) 674 

Sheets; United States Customs Decision on Nickel-plated 

. (T.R.) 440 

Skimmings and Dross ; United States Customs Decision on 

. (T.R.) 120 

Soft; Manufacture of . (P) Guhrs 1247 


Zinc— couf. 

Spelter ; Apparatus for Refining — . (P) Aoerp. From 

Jones 702 

Treatment of Ores, Ac. containing . ( P) Bll^hausen 

and Western 460 

Zinc and Chromium Hydrates ; Ihi^uotion of -- — . (P) 

Roberts’ Battery Co 1086 

Blende; Separation of from Ores. (P) Sp^ner. 

From Magnetic Ore 8(>parating Co. 663 

Extraction of as Sulphide. (P) Waring 147 

Hydrosulphite; Solid and Snarmgly Soluble in WatOT. 

(P) CJhem. Fab. Grttnau, lAndshoff and Meyer 1180 

Material and Ores; Treatment of . (P) ^wn 801 

Ores; Treatment of . (P) Petraeui 1002 

Oxide; Determination of Solubility of — in Water. 

( l)upr4 and Rialas) 108 

Oxitle ; Production of , and Apparatus therefor. (P) 

Thwaiteand Denny 1138 

Oxide ; Smelting of . (P) Petraeus 1002 

Peroxide; Manufacture of—. (P) fiiogen Oo. From 

Ellas 1194 

•Potassium and Zinc-Sodium Cyanides. (Sharwood) 607 

Salts: Adaptation of for Painting. (P) Comp, des 

Mines d Arrigas 762 

Salts; Adaptation of for Painting. (P) Malzao. 1007,1387 

Salts : Rowtion of Sodium Hydrosulpnlte on . 

(Bmnck) 710 

Sulphide ; Extraction of : 

(P) Marks 871 

(P) Marks. From Delprat 618 

Sulphide ; Extraction of from its Ores. (P) Delprat. 1247 

Sulphide, Hydrateil; Production of . (P) Bermont. . 214 

Su'phido ; Method of Determining — Simplified. (Thiel) 112 

Sulphide; Obtainment of from Copper Slag. (P) 

Hriinjeo 608 

Sulphide ; Preparation of Crystallised . (Viard) 668 

Zinc-White; Electrolytic Manufacture of . (P) Oettii 

Syndicate 1007 

Substitute for — (P) GuOrin and Meynet 602 

Treating Ores for Obtaining . (P) Middleton 1008 

Zincing Objects by Electrolysis. (P) Szirmay 1064 

Zuckorin (Saccharin) ; United States Customs Decision on 

. (T.R.) 448 

Zymase; Studies on . (Bau) ]«366 

Zy mo-lactase and Zymo-butyrase, (Pozzi-Escot) 1802 
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Manchester, Superintendent and Chemist (Man- 
chester Corporation Sewage Works). 

1898, Fowler, Thco. V., P.O. Box 168, Buffalo, N.Y., 
U.S.A., Chemical Works Manager. 

1896. Fox, A. Stanley, 23, South Road, Faversham, Kent, 

Chemist (Cotton Powder Co., Ltd.). 

1898. Fox, Jno., 76, Butler Street, Oldham Road, Man- 

chester, Analyst. 

1888. Fox, J. Wesley, 7, Bushell Street, London, E.C., Salt 
Merchant. 

O.M. Fox, T., jun., Tonedale, Wellington, Somerset, Wool 
Manufacturer. 

1901. France, G. Herbert, Woodroyd Dyeworks, Low Moor, 
Bradford, Yorks., Dyer. 

1899. Franchot, Stanislaus P., Niagara FaUs, N.Y., U.S.A., 

Manufacturing Chemist. 

1885. Francis, Edwd., Park Ravine, Nottingham, Chemical 

Lecturer. 

O.M. Francis, B. Q., 29 , Matheson Road, West Kensing- 
ton, W., Glncoso Works Manager. 


O.M. Francis, O. B., 38, Southwark Street, London, S.E., 
Wholesale Druggist. 

O.M. Francis, W. H,, 88, Southwark Street, London, S.E., 
Wholsale Druggist. 

1894. Franck, Jerome W., 29, Brdldway, New York City, 

U.S.A., Chemist. 

1886. Frankenburg, Isidor, Greengate Rubber Works, Sal- 
ford, Manchester, Indiii-ruhher Manufacturer. 

1895. Fraukforter, Dr. G. B., University of Minnesota, Min* 

iieapolis, Minn., U.S.A., Professor «)f Chemistry. 
O.Ar. Franklaud, Prof. P. F., F.R.S., 'Plm University, Bir- 
mingham, Professor of Chemistry. 

O.M. Frankiand, II., Streonshalh, The Crescent, Lin- 
thorpe, Middlesbro*, Analytical Chemist. 

1902. Franklin, Chas. R., Gihhstown, Gloucester Co., N.J., 
U.S.A., Analytical Chemist, 

1001, Fra.<ch, Hans A., c/o E. T. balding, 52, l^roadwiiy. 
New York City, U.S.A., Manager. 

1900. Frasch, Herman, 681, Eiiclid Avenue, Cleveland, 

Ohio, U.S. A., Oil Ueliner. 

1891. Fraser, Leslie McG., 98, Commercial Road Piast, 
London, E., Chenfical Engineer. 

1902. Fraser, R. e o h'raser cS: Co., Bootle, Liverpool, 
P'ellmonger. 

1886. Fraser, W. .1., 121, Adelaide Road, Loudon, N.W., 
/Mecliauieal Engineer. 

1902. Frederick, Geo. E., jnu., P.O. Box 762, New York 
City, U.S.A , Cheinical Alerchant. 

O.M. P'ree, R., The Elms, Mistley, Essex, Maltster. 

1885. Freear, II. M., Hardwick R.iad, Woburn S.ind.s, 

Beds., Analytical Chemist. 

1899. Freneh, Alf., St. Bartholomew’s Hospital, Rochester, 
Kent, Dispenser. 

1899. PVeneh, 11. Hutchins, Eloreiiceville, Grove Road, 
Sutton, Surrey, Broduce Brolu‘r. 

1000. French, Thos., I, Kedvinside Terrace West, Glasgow, 
(iiieinist. 

1898. Ereneh, Wrn., Storey Institute, Lancaster, Science 

Teacher. 

1902. Frenzel, Arthur B., L.540 Sherman Avenue, Denver, 
Colo., U.S.A., Con.sulting Engineer. 

1888. PYcw, Dr. Win., Laboratory, Wellpark Brewery 

Glasgow, Brewing Chemist. 

1886. Fries, Dr. Harold IL, 92, Reiide Street, New York 

City, U.S.A., Chemieal Manufacturer. 

1902. PVies, Jno. W., Winston, Salem. N.C., U.S.A., Cotton 
Manufacturer. 

O.M. PViswell, R. J., (communications) Bound Reed, 
Iligham, Kent; (.Journals) 43-45, Gt. Bower 
Street, P^.C., Consulting CheinUt. 

1901. Fritchle, Oliver B.,c/o Boston and Colorado Smelting 

( to., Argo, Colo., U.S.A., Metallurgical Chemist. 
1808. PYith, J. Mason, Linden Lodge, Runcorn, Cheshire, 
Lime Burner. 

1899. Fritzsehe, Karl, c/o Schiinmel and Co., Miltitz, near 

Leipzig, Germany, Manufacturer of PJssential Oils. 
1890. Frost, Dr. Howard V., 3958, Drcxel Boulevard, 
(Jiicago, 111., U.S.A., Professor of Chemistry. 

1884. Frost, Joe, Storihs j'lill, Moldgreeu, Huddersfield, 
Manufacturing Chemist. 

O.M. Fryer, Dr. A. C., 13, Eaton Crescent, Clifton, Bristol, 
Alkali Works Inspector. 

1894. Fuerst, Dr. Alex. P'., 

Chemist. 

1889. Fuerst, Jos. P'., 17, Philpot Lane, London, E.C., 

Chemical and Oil Merchant. 

1895. Fuerst, W. P'., 2, Stone Street, New York City, 

U.S.A., Chemical Merchant. 

1894. Fuller, Chas. J. P., L. and Y. Railway Works, Uor- 
wich, near Bolton, Analytical Chemist. 

1902. P'uller, Henry C., “ The Madison,” Madison Avenue^ 

Detroit, Mich., U.S.A., Analytical Chemist. 

18^9. Fuller, Roht. F., Neston Park, Corsham, Wiltf, 
Rubber Manufacturer. 

1899. Fuller, W. M., (Journals) Bryn Tigid, Gold Tops, 
' Newport, Mon.; and (subscription) c/o Morris & 
Griffin, Lim., Maimlee, Newport, Mon., Chemical 
Manufacturer. 
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O.M. Fuller, Wm., 8, Orchard Hoad, Blackheath, S.E., 
Chemist. 

1898. Fulmer, Elton, Pullman, Wash., U.S. A., Professor of 
Chemistry. 

1896. FultoU'Smith, J.,% 20, Bold Street, Warrington, 
Brewer. 

1885. Fyfe, Jno., 7, West George Street, Glasgow, Oil Works 
Director. 
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1898. Gabain, Chas. E., Messr.*?, Gabain F^^res, Havre, 

France, Manufacturer of Edible Fats. 

O.M. Gabbett, E. R., Prince Regent’s Wharf, Victoria 
Docks, liOndon, E., Chemical Engineer. 

1890. Gnj.iar, T. K., Techno-chemical Laboratory, Girgaum, 

Bombay, India, Consulting Chemist. 

1884. Gall, Henry, S, Rue Albert Joly, Versailles (8. et 
().), France, Technical Chemist. 

1897. Galletly, J. C., 101, Armadale Street, Dcnnistoun, i 
Glasgow, Assistant to Professor of Metallurgy. 

1901. Gallivan, Frank B., 56, Prospect Place, Brooklyn, 
N.Y., TT.S.A., Chemist. , 

1901. Gallup, W. Arthur, Arnold Printworks, North 
Adams, Muss., U.S.A., Printer. 

1901. Galpin, Harry T., 55, West 57th Street, New York 

City, U.S.A., Chemist. 

1891 . Galt, Hugh Allen, Columbia Chemical Co., Barberton, 

Ohio, U.S.A., Works Manager, 

O.M. Gamble, Sir David, Bart., Windlehnrst, St. Helens, 
Chemical Manufacturer. 

1887. Gamble, Jas. N., The Laboratory, Procter and Gamble 

Co., Ivorydale, Ohio, U.S.A., Soap Manufacturer 
and Oil Refiner. 

O.M. Gamble, J. C., Harcsfinch, St. Helens, Chemical 
Manufacturer. 

O.M. Gamble, W., Briars Hey, Rainhill, near Liverpool, 
Chemical Manufacturer. 

1902. Gamer, A. C. C., P.O. Box 772, Tacoma, Wash., 

U.S.A., Chemist. 

1894. Gane, Eustace H., 95, Fulton Street, New York City, i 
U.S.A., Pharmaceutical Chemist. 

1888. Gans, Adolf, Farbenfahrik von L. Cassella & Co., 

Frankfort o/Main, Germany, Dye Works Manager. 
1901. Gausser, Dr. A., c/o Messrs. Lepetit, Dollfus and 
Gansser, Gareasio-Ponte (Provincia di Cuneo), 
Italy, Chemical Engineer. 

1896. Gardair, Aime, 51, Rue St. Ferrdol, Marseilles, France, 

Director of Chemical Co. 

1893. Gardiner, H. J., 90, Cannon Street, London, E.C., , 
Chemical Manufacturer. 

1891. Gardner, Walter M,, Municipal Technical College, j 
Bradford, Director of Chemistry aud Dyeing 
Department. ' 

1897. Garfield, Jos., 7, Apsley Villas, Bradford, Yorks, 

Civil Engineer. 

1888. Garibaldi, Joachim A., 21, Church Place, Gibraltar, 
Analytical Chemist. 

1893. Gamer, D. C., 40, Nichols Street, Leicester, Manu- 
facturing Chemist. 

1890. Garrett, F. C., Durham College, of Science, New- 
castlc-on-Tyne, Teacher of Science. 

1900. Garngues, Wm. E., 1123, Broadway, New York, 

City, U.S.A., Chemical Engineer. 

1901. Gwroway, Jno., 58, Buchanan Street, Glasgow, ' 

Manufacturing Chemist. 

1899. Garroway, Wm., 694, Duke Street, Glasgow, Chemi- | 

cal Manufacturer. | 

1898. Garry, H. Stanley, 9, Clipstone Avenue, Nottingham, ! 

Manure Works Mana^r. I 

O.M. Gartou, R. (Hill, Gaadfn, & Co.), Southampton I 
Wharf, Battersea, S.W., Glucose Manuf^turer. I 
1893. Garton, Rd. S., Woodycrest Avenue, Highbridge, 
New York City, U.S.A., Chemist. 

1886. Gascoyne, Dr. W. J., 86, South HoUidajr Street, 
Baltimore, Md., U.S.A., Analytical Chenust. 


I O.M. Gaskell, Holbrook, Woolton Wood, Woolton, near 
I Liverpool, Alkali Manufacturer. 

I O.M. Gaskell, Holbrook, Jun., Bridge House, Seftou Park, 
i Liverpool, Alkali Manufacturer. 

1902. Gaskell, Holbrook (HI.), Bridge House, Sefton Park, 

I Liverpool, Engineer. 

; 1901. Gass, Jas. Kelly, 413, Vanhook Street, Camden, N.J., 

I U.S.A., Dyer. 

I 1897. Gaster, Leon, 37, Maida Vale, W., Electrical En- 
gineer. 

1895. Gate, Tom Erskine, (Journals) c/o Calder and 

I Mersey Extract Co., Ltd. ; and (subscriptions) 

I Calder House, Dewsbury, Yorks, Manufacturing 

Chemist. 

I O.M. Gatheral, Geo., 174, Soho Hill, Handsworth, Birming- 
ham. 

i 1903. Gaylord, Wallace K., Throop Polytechnic Institute, 
Pasadena, Cal., U.S.A., Professor of Chemistry. 
1891. Geisler, Dr. Jos. F., New York Mercantile Exchange 
Building, 6, Harrison Street, New York City, 
U.S.A., Consulting Chemist. 

1901. Gemmell, G. H., 4, Lindsay Place, George IV. Bridge, 
Edinburgh, Analytical Chemist. 

1901. Gent, Percy W., c/o W. V. D. Kelley, 737, Summer 

Avenue, Newark, N.J., U.S.A., Chemist. 

1897. Gent, Wm. T., Springfield, Misterton, near Gains- 

boro’. Metallurgical Chemist. 

1896. Genth, Fred. A., jun., 103, North Front Street, 

Philadelphia, Pa., U.S.A., Chemist. 

1902. George, Wm. K., 80, Glen Road, Toronto, Ont., 

Canada, Manufacturer. 

1894. Georgi, Carl, 77, John Street, Now York City, 
U.S.A., Aniline Colour Importer. 

O.M. Gerland, Dr. B. W., 105, Plantation Street, Accring- 
ton, Consulting CJhemist. 

1891. Gibb, Tlios., Hunt’s Cross, Liverpool, Metallurgist. 
190.3. Gibbings, Wm., 11, Howard Drive, Grassendale, 

Liverpool, Works Mauager. 

O.-M. Gibbins, H. B., 177, Redlaud Road, Bristol. 

1902. Gibbon, Edw., Yuys House, Clydacb, ll.S.O., Glam., 

Works Chemist. 

1883. Gibbs, D. Cecil, Soap Manufacturer. 

O.M. Gibbs, Win. P., Fabriken, Hjerpen, Jemtland, 
Sweden, Analytical Chemist. 

1893. Gibbs, W. T., Buckingham, Prov. Quebec, Canada, 
Manufacturing Chemist. 

O.M. Gibson, Dr. J., 20, George Square, Edinburgh, 
Chemical Lecturer. 

O.M. Gibson, J. M., c/o Buckley Brick and Tile Co., 
Buckley, tnd Chester, Brick and Tile Manufacturer. 

1898. Gies, Wm. J., College of Physicians and Surgeons, 

437, W. 59th Street, ’ New York City, U.S.A., 
Instructor in Physiological Chemistry. 

1899. GifPord, AYm. E., 408, New Jersey Railroad Avenue, 

Newark, N.J., U.S.A., Chemist. 

1892. Gilbard, T. Francis H., 245, Dalston Lane, Hackney, 

N.E., Analytical Chemist. 

1897. Gilbody, Dr. Alex. W., Research Chemist. 

1903. Gilby, Joseph W., Berners Street, Peterson Road, 

\Yakctield, Works Chemist. 

O.M. Gilchrist, P. C., F.R.S., Frognal Bank, Finchley New 
Road, London, N.W., Metallurgist. 

1884. Gilchrist, Peter S., Charlotte, N.C., U.S.A., Chemical 

Engineer. 

1900. Gildcrsleevc, W. H., Flintstone Tannery, Flintstone. 

Ga , U.S.A., Chemist. 

O.M. Giles, W. B., The Grange, Leyton, Essex, Chemical 
Manufacturer. 

1886. Gill, Dr. Aug. H., Massachusetts Institute of Tech- 
nology, Boston, Mass., U.S.A-,, Assistant Profes- 
sor of Gas Analysis. 

1900. Gill, J. Arthur, (llencoe. Meadow Road, Rusthall, 

Tunbridge Wells, Analyst. 

1901. Gill, Wm. S., 40, St. Paul Street, Aberdeen, Colour 

aud Varnish Manufacturer. 

1901. Gilles, Wm. S., Bradford Street, Booking, near 
Braintree, Essex, Technical Chemist. 

1903. Gillean, R. Hampson, c/o General Chemical Co., 
Bayonne, N.J., U.S.A., Chemist. 
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18«8 Gillman, Gustave, A.M.I.C.E. Ferrocarril do Murcia, 
a Granada, Aguilas, Trov. de Murcia, Spain, Civil 
Engineer. 

1892. Gilmour, J. D-, 190. ButterfigRins Koad, Glasgow, 
Chemist. , . ^ 

18D1 Gimingham, Edw. A., 1, Cranbourne Mansions, Cran- 
bouriic Street, W.C., Electrician. 

1900. Ginder, Wm. H., c/o American Sheet Steel Co., 

S'undergrift, Fa., U.S.A., Analytical Chemist. 

1880. Girdwood, Dr. G. P., HI, University Street, Mon- 
treal, Canada, Professor of Chemistry. 

1903. Gladding, Tho3. S., 35, Fulton Street, New York 
City, U.S.A., Analytical Chemist. 

1880. Glae.ser, F. A., Carpenter’s Koud, Stratford, K.. 
Varnish Manufacturer. 

1889. Glaser, Chas., 21, South Gay Street, Paltiraore, Md., 

U.S.A. , Analytical and Consulting Chemist. 

2889. Glatz, Jos., Riverside Chemical Works, 18.5—193, 
Kent Avenue, Brooklyn, N.Y., U.S.A., Chemical 
Manufacturer. 

1901. Glegg, Roht., 29, Kimberley Street, Liverpool, Ana- 

lytical Chemist. 

1894. Glen, Chas., Glengowan Printworks, Caldercrulx, 

N.B., Calico Printer. 

1890. Glen, J., jun., Glengowan Printworks, Caldercruix, 

N.B., Calico Printer. 

1900. Glendenning, Arthur, 31, Bright Street, Middles- 
brough, Analytical Chemist. 

1884. Glendinriiug, H., Winuington Park, North wich, 
Cheshire, Technical Chemist. ^ 

1895. Glenn, Wm., Baltimore Chrome Work^ 1348, Block 

Street, Baltimore, Md., U.S.A., Chrome Manufac- 
turer. 

1888. Gloag, Robt.F., Grove Hill, Middlesbrough, Secretary. 
<)..\1. Glover, G. T., 24, Craven Hill Gardens, Lancaster I 
Gate, W., Chemical Works Manager. 

189G. Glover, IL, East Falls, Schuylkill, J^hiladelphia, Pa., ; 

U.S.A., Chemical Works Superintendent. ' 

O.M. Glover, W., Rio Tiuto JMines, Huelva, Spain, 4’echuical ^ 
Chemist | 

1 80G. Goetz, Isidore, 2, Kelficld Gardens, North Kensington, . 

W., Mine Manager. I 

lt.98. Golding, Juo., Midland Agricultural and Dairy j 
Institute, Kingston, Derby, Agricultural Chemist, j 
O.M. Goldschmidt, Dr. S. A., 43 — 51, Sedgwick Street, j 
Brooklyn, N.Y., U.S.A., Chemical Manufacturer. ; 

1897. Goldschmiedt, Dr. Guido, Laboratory, IL Salmgassc | 

1, Prag, Austria, Professor in Imperial German I 
University. | 

IH9.J. Goldsmith, Byron B., 19, East 74tli Street, New ' 
York City, U.S.A., Vice-President (American j 
Lead Pencil Co.). j 

1899. Goldsmith, Jno. N., British Xylonite Co., Ltd., i 

Manniugtree, Essex, Chemist. 

1902. Goltz, H. F. C., 155, Brixton Hill, London, S.W., 
Analytical Chemist. 

1900. Goodchild, Wm. IL, Elmwood Lodge, Long Lane, 

Finchley, London, N., Chemical Student. 

1898. Goode, J. Archibald, 16, Crampton Street, London, 

S.E., Analytical Chemist. 

1899. Goodhue, Francis A., 32, India Street, Boston, Mass., 

U.S.A., Aniline Colour Importer. 

1898. Goodrich, Chas. G., Akron, Ohio, U.S.A., Rubber 
Manufacturer. 

1884. Goodwin, C. C., The White House, St. John’s ] 
Road, Bowdon, Cheshire, Soapmaker. 

1894. Goodwin, Dr. W. L., The School of Mining, Kings- 
ton, Canada, Professor of Chemistry. 

O.M. GoppeUroeder, Dr. F., Leimenstrasae 51, Basel, 
Switserland, Professor of Chemistry. 

1901. Gordon, A. T., c/o Oliver Iron Mining Co., Mount 

Iron, Minn., U.S.A., Chemist, 

1898. Gordon, Colin, Storer’s Wharf, Cubitt Town, E., and 
(Journals) Lynwood, Vanbrugh Hill, Blackheatb, 
S.E., Cheimcal Engineer. 

1884. Gordon, J. G., Queen Anne’s Mansions, West-, 
minster, S.W„ Steel Mannfkcturer. 

1883. Gore, Dr. G., P.R.S., 20, Easy Bow, Birmingham 
Metallurgist 
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1901. Gomall, Frank II., 256, Park Road, Crouch End, N., 

Chemist. 

1891. Gorvin, Jno. C., English Crown Spelter Co., Ltd., 
Swansea, Works >IanHger. 

O.M. Gossage, F. U., Wiilnes, Alkali Manufacturer. 

1897. Gossage, W. Winwood, Widnes, Lancashire, Soap 
Manufacturer. r < . 

1890. Gouldiug, Wm. Joshua, 25, IMeii Quay, Dublin, 
Manure Manufacturer. 

O.M. Gow, R. J., Ivy Lea, Hough Green, near Widnes, 
Metallurgical Chemist. 

O.M. Gowland, W., 13, Russell Road, Kensington, W., 
Assaycr and Metallurgist. ' 

188G. Qoyder, G. A., 12, Pirie Street, Adelaide, South 
Australia, Chemist. 

1890. Grahlield, Dr. J. P., 238, Franklin Street, Chicago, 
111., U.S.A., Chemist. 

1900. Grabill, Clarence A., Val Verde, Yavapai Co., Ari- 
zona, U.S.A., Chemist. 

1883. Graesser, R., Cefii, near Ruabon, North Wales ; and 
Argoed Hall, Llangollen, North Wales, Manu- 
facturing Chemist. 

O.M. Graham, Prof. C., The Reculvers, Hastings, Con^ 
suiting Chemist. 

O.M. Graliam, C. C., Ilighinoor, Beiirhydding Road, Ilkley, 
Yorks, Technical Chemist. 

1883. Grandage, H., 2, Darley Street, Bradford, Dyer. 

1897. Granger, Dr. .1. Darnell, 25, All Saints Street, Not- 
tingham, Analytical Chemist. 

1900. Granja, Rafael, e/o The Palcn Co., Kingston, N.Y., 

U.S.A., Chemist. 

1896. Graves, Geo. IL, c/o General (Jhemical Co., Bridge- 
port, Conn., U.S.A., Manufacturing Chemist. 

1806. Graves, Walter G., 555, Sibley Street, Cleveland, 
Ohio, U.S.A., Chemist. 

1895. Gray, Elisha B., c /o Tichi Wafer Oil Co., Bayonne, 

N.J., U.S.A., Oil Inspector and Chemist. 

1884. Gray, G. Watson, 8, Inner Temple, Dale Street, 

IJvcrpool, Consulting Chemist and Assayer. 

1902. Gray, J. Campbell, c/o The ItosHcndale Printing Co., 

Loveclough, near Hawtenstall, Printworks Chemist. 
188C. Gray, Jno., 13, t^iieen’s Hoad, Rock Ferry, near 
Birkenhead, Oil Works Chemist. 

1902. (Jray, John, Port Credit, Ont., Canada, Starch Manu- 
facturer, 

1896. (iray, Dr. Thos., 204, George Street, Glasgow, 

Ijccturer in Chemistry. 

1901. Greaves, Albert E., c/o P. Spence and Sons, Ltd., 

Goole Alum Works, Goole, Yorks, Works Chemiat. 
1891. Greaves, I. A. R., Morton, Gaingborough, Brewer. 
1894. Greaves, Wm., l\)well DuftVyu Steam Coal Co., 
Aberumau, Aherdare, South Wales, Chemical 
Engineer and Chemist. 

1894. GreefT, R. W., 20, Eastebeap, London, E.C., Chemical 
Agent. 

1890. Green, Alfred H., Oaklands, Lowton, Newtou-lc- 
Willows, Lancashire, Manufacturing Chemist. 

O.M. Green, Prof. Arthur G., 2, Dartmouth Koad, Brondea- 
hury, N.W., (Laby.) ; and 28, Victoria Street, 
Westminster, S.W., Professor of Dyeing. 

O.M. Green, 11., Haylo Mill, Maidstone, Paper Manu- 
facturer, 

1888. Green, Jno. Edw., Grafton House, Talbot Street, 
Southport, Soap Works Manager. 

1896. Green, Jno. Wilberforce, 55, The Avenue, Kew 
l Gardens, S.W., Technical Chemist. 

O.M. Green, L., Lower Tovil, Maidstone, Paper Manu- 
facturer. 

O.M. Greenaway, A. J., The Orchard, Chertsey, Sarrejj 
Sub-Editor of Chemical Society’s Journal. 

1884. Greenhalgh, Jas. Herbert, Whitebirk, Green Mount, 
near Bury, Lancs., Assistant Manager of^Pmt 
works. 

O.M. Greenway, T. J., Second Avenue, St PotOl^a 
Adelaide, South Australia, Metallurgist. / ' 

1902. Greenwood, Conrad Variey, Green HtU, Oo^k 
Lancs., Cotton Mill Manager. 

, OJtf. Gwnwood, Holmes, Regent Housoi HftrtmannStree 
Accrington, Laocasbire, tocbnsoid Ohemiit 
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I 997 . Qref^ Anthony, 40, Stone Street/ New York Cityi 
U.8.A.K Patent Lawyer, 

O^M. Oreville, H. L,, Dierabeim, Chorchfields, Woodford, 
Kssex, Qas Examiner. 

1900. Grifftn, I)r. Jno. J., Catholic University of America, 
Washington, 1).C., U.S. A., Professor of Chemistr}'. 
1890. GriflBn, John It, 20 — 26, Sardinia Street, Lincoln’s 
Inn Fields, W.C., Chemical Apparatus Maker. 

1886. Griffin, Martin L., Mechanic ville, Saratoga Co., N.Y., 
U.S. A., Anal^ical Chemist (and Consulting) 
(Fibre, Paper, Clays). e 
O.M, Griffith, K. W. S., Ey© worth Lodge, Lyndhurst, 
Hants, Gunpowder Manufacturer. 

1902. 'Griffiths, Manfred E., Kernside, Childer Hoad, Stow- 
market. Explosives Chemist. 

1894. Griffiths, Thos., The Cedars, Clapham Common, S.W., 
Manufacturing Chemist. 

1886. Grime, J., Calico Printer. 

O.M. Grimshaw, II., Park Side, North Hoad, Clayton, 
Manchester, Chemical Manufacturer. 

1902. Grimwade, Wilfrid R. ; (Journals) :U2, Flinders 
Lane, Melbourne, Vic., Australia ; (subscriptions) 
c/o Grimwade, Ridley, and Co., 6, Trinity Square, 
London, E.C., Manufacturing Chemist. 

O.M. Griinwood, R., 41, Lady Margaret Road, Tx)ndon, 
N.W., Analytical Chemist. 

1900. Grimwood, Robt. G., 17, Dagmar Road, Stroud 1 
Green, N., Analytical Clicmist. 

O.M. Grindley, J., Upper North Street, Poplar, Loudon, E., ! 

Tar Distiller. i 

1888. Gripper, Harold, Great Central Railway, Gorton, j 
Manchester, Analytical Chemist. 

1897. Grooemeycr, Herman II., 315, A mesbury Avenue, 

;/ Cleveland, Ohio, U.S.A., Chemical Superintendent. 

1900. Gross, Abraham, 341, Oakland Avenue, Pittsburg, 
Pa., U.S.A., Technical Chemist. 

O.M. Qrossniann, Dr. J., Harpiirhey Chemical Works, 
Manchester, Chemical Manufacturer. 

1896. Grosvenor, Wm. M., jun., c/o General Cliemical Co., ! 
Hudson River Works, Edgewater, N.J., U.S. A., ' 
Electro-Chemist. 

O.M. Groves, C. E., F.R.S., 352, Kenuingtou Road, London, ; 

S.E., Chemist (Thames (Jonservaucy). | 

1899. Guderaann, Dr. Kd>v., 4319, Vincennes Avenue, ' 
Chicago, 111., U.S. A., Chemist. 

1902. Guenther, Felix, jun., Sun Portland Cement Co., | 
Ltd., P.O. Box 102, Owen Sound, Out., Canada, ! 
Chemi.st, ; 

1898. Guess, Harry A., Silver Lake Mines, Silverton, Colo., ' 

U.S.A., Chemist, I 

1899. Guest, Edw. Graham, 5, Churehhill, Edinburgh, 
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Hill, Sydney, c/o Blundell, Spence, and Co., Ltd., 
Hull, Analytical Chemist. 

Hill, Wm. G. IL, jun., American Rubber ( ‘o., East 
(.'ambridge, Mass., I'.S.A , Chemist. 

Ilill-Jories, Thos., 30, Bisham Gardens, Highgate, 
N., Manufacturing Chemi.st. 

Hills, C. II., Anglcsea Copper Works, Low 
Walker, Newcastle-on-Tyne, Copper Smelter. 

Hills, Harold E., 29, Cavendish Mansions, Clapton 
Square, London, N.E., Analytical Chemist. 

Hills, Thos. Herbert, Chemical Works, Deptford, 
8.E., Chemical Manufacturer. 

Hills, W., 225, Oxford Street, London, W., Pharma- 
ceutical Chemist. 

Hilton, Edgar G., 37, Kourlandsky Street, St. Peters- 
burg, Russia, Varnish and Paint Manufacturer. 

Hinchley, J. W., 85, Gracechurch Street, I^indon, 
^ B.C., Chemical Engineer. 

Kindle, J. H., 8, Cobham Street, Accrington, Dye- 
works Manager. 

Hinds, James, 127, Gosford Street, Coventry, Phar- 
maceutical Chemist. 

Hinks, Percy J., Tavern Street, Stowmarket, Chemist. 

Hinman, Bertrand C., 9, Worship Street, London, 
^ E.C., Metallurgical Chemist. 

Hinshelwood, Thos., Glasgow Oil and Paint Works, 
Gleupark Street, Glasgow, Oil Refiner. 

Hirsh, Jos. E., 1245, 85th Street, Brooklyn, N.Y., 
^ U.S.A., Chemist. 

Hirst, H. Reginald, Croft House, Batley, Yorks, 
Works Chemist. 


1896. Hislop, Geo. R., Gas Work House, Craigielea, 

I Paisley, N.B.. Gas Engineer and Manager. 

j 1900. Hobbs, Alex. E., Merrimack Manufacturing Co., 
Lowell, Mass., U.S.A., I'rintworks Superintendent. 

! 1900. Hobhs, Dr. Perry li., Wi'stern Reserve Medical 
i College, Cleveland, Ohio, IJ.S.A. , Professor of 

i Chemistry. 

' 1894. Hodge, Andrew, 28, Grosvonor Road, Heaton Moor, 
near Stockport, Printworks Chemist. 

I 1890. Hodges, Harry B., Jjong Island Railroad (Jo., Long 
Island City, N.Y., U.S.A.. Chemical Engineer. 
1902. Hodgkins, David 11., 78, South Street, Newark, 
N.J., IJ.S.A. , Manufacturing (’hemist. 

O.M. Ilodgkinson, Dr. W. R., 18, Gleuluce Road, Black- 
heath, S.E. (.loiirnals) ; and Royal Artillery Col- 
lege, Woolwich, S.E., Prof, of Chemistry. 

O.M. Hodgson, Chris., 33, Oakdale Road, Nether Edge, 
Shetlicid, Metallurgical Chenn.st. 

1897. Hodgson, Matthew, Leitrim Cottage, Wicklow, Ire- 

; lan<l, Technical Chemist. 

1890. Hodgson, Wm., 66, Deansgate, Maiichc.ster, Oil and 
Colour Broker. 

, 1886. Hogben, W., e/o Viscoloid ( ’o., Leominster, Mass., 
IJ.S.A., Chemist ami Superintendent. 

■ O.M. Hogg, T. W., (Journals) c/o John Spencer and Sons, 

I Newbiirn Steelworks, Neweastle-ou-Tyne ; and 

(communications) Castlenoek, Kytori-on-Tyne, 
Metallurgical Chemist. 

j 1899. Ilohicn, Archie Neill, c/o Hardman and Holden, 
Ltd,, Miles Platting, Manchester, ('heinist. 

, 1903. Holden, G. E., 35, West Ashton Street, Kccles New 
Road, W(‘aste, Manchester, Works Chemist. 

1887. Hohlcn, G. H., ManchcBter Oxide Co., Lbl., Canal 
Street, Miles Platting, MaiaJicster, (Jhiuuist. 

1902. Holdsworth, Ernest T., W'eslliohne, Great Horton, 
Bradford, Dyer. 

■ 1885. Hoig.ite, T. E., 173, Holli?is Grove, Darwen, Lan- 

cashire. Metallurgist. 

1881. Ilolgate, Thos., Rockleigh, Savile Park, Halifax, Gas 
Engineer. 

O.M. Holland, Philip, 22, Taviton Street, Gordon Square, 
London, W.C., Amilytical (Jhemist. 

1892. Holland, Philip I i,, 958, Sherbrooke Street, Montreal, 
(lanuda, Merchant. 

1901. Hollick, Herbert, c/o (Jeuera! Chemical (Jo., Camden, 

N.J., U.S.A., Works Manager. 

1902. Jlollitlay, Liomd B., Lunnclough Hall, Huddersfield, 

(Chemical Manufacturer. 

1896. llollings, J. Spencer, Brymbo, North Wales, Works 
Manager, 

1900. Hollin.sheml, W. 11., Vanderbilt University, Nashville, 
'I’enn., IJ.S.A. , Teacher of Chemistry. 

1890. Holloman, Ercd. K., 43, Southern Road, Plaistow, 
E., Sugar Works Chemist. 

1890. Holloway, G. T., 57 and 58, Chancery Lane, W.C., 

J Analytical and Consulting Chemist. 

1900. Hollway, Jno., 6, Highbury Grange, London, N., 
Mine Owner. 

1883. Holmes, Ellwood, Wyncote, Jesmond Park East, 

I Newcastle-on-Tyne, Colour Manufacturer, 

j O.M. Holmes, F. G., 31, St. George's Road, Waterloo, 
Liverpool, Technical Chemist. 

1900. Holthouse, Harold B., 12, Melton Grove, West Bridg- 
ford, Nottingham, Chemist. 

1902. Holton, Alf. L., 385, Bradford Road, Manchester, 
('hemist. 

1892. Holton, B. C., Sherwin-Williams Co., 100, Canal 

Street, Cleveland, (Jhio, U.S.A., Chemist. 

1893. llolzapfel, Max., Maritime Buildings, Quayside, 

Newcastle-on-Tyne, Manufacturer. 

1893. Homfray., D., 6, Dartmouth Row, Greenwich, 8.B., 
I Analytical Chemist. 

i O.M. Hooper, E. Grant, Government Laboratory, ClemenPs 
Inn Passage, Strand, W.C. ; and (Journals) 16, 
Royal Avenue, Sloane Square, S.W., Analytical 
Chemist. 

1889. Hooper, Ernest F., Wear Fuel Works, B(endoa Dock 
Sunderland, Technical Chemist. ^ 
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1888. Hope, Jas.» Dean House, Lenzie, N.B., Nickel Works 

Slanager. 

1892. Hopkins, Erastus, Lake Helen, Fla., U.S.A., Con- 

sulting Chemist. 

1893. Hopkins, Gerald V., Nicholaston House, Penmaen, 

near Swansea; and (Journals) Silico, Rossland, 
Canada, Metallurgist 

1894. Hopkins, Herbert W., (Journals) c/o Waihi Q. M. 

Co., Waihi, Paeroa, N.Z. ; and 13, Harrington 
Gardens, South Kensington, S.W.. Metallurgist. 

1891. Hopkinson, John, Marion Street, Lister Hills, Brad- 

ford, Yorks, Lubricant Manufacturer. 

1898. Hopwood, Wm. H., Strincs, near Stockport, Print- 

works Chemist. 

1895. Horne, Dr. W. D., Yonkers, N.Y.,U.S. A., Consulting 

Chemist. 

1900. Horsfall, Jno., 4, Grange Avenue, Rawtenstall, Man- 

chester, Analytical and Consulting Chemist. 

1902. Horsfall, L. II., c/o Binny and Co., Madras, India, 
Chemist. 

1901. Horton, Edw., jun., 8, Orford Street, Chelsea, 

S.W., Student. 

1889. Horton, William, 44, Cable Road, Hoy lake, Cheshire, 

Analytical Chemist. 

1902. Hosford, Roger E., 125, Milk Street, Boston, Mass., 

U.S.A., Chemical Kngirieer. 

1892. Hosie, G. H., Yonderton, West Kilbride, Ayrshire, 

N.B., Technical Chemist. 

1890. Hoskins, A. Percy, Gordonville House, Rosetta Park, 

Belfast, Ireland, Analytical Chemist. 

1899. Hoskins, Wm., Room 55, 81, South Clark Street, 

Chicago, Ills., IJ.S.A., Chemist. 

1899. Houlder, llertram E., 11, Portland Road, Southall, 
Middlesex, Chemist. 

1892. Houston, John, 26, Princess Street, Manchester, 
Dry sal ter. 

1888. Houston, Robt. S., llawkhcad Road, Paisley, N.B., 

Analytical Chemist. 

1891. Hovenden, Fred., Glenlea, Thurlow Park Road, West 

Dulwich, S.E. 

O.M. Howard, A. G., Burnt House, Chigwell, Essex, 
Chemical Manufacturer. 

f 1901. Howard, Bernard F., Devon House, Buckhurst Hill, 
Essex, Chemical Student. 

O.M, Howard, I),, Devon House, Buckhurst Hill, Essex, 
Chemical Manufacturer. 

1887. Howard, D. Lloyd, (Journals), City Mills, Stratford, 
London, E. and (communications) Little Friday 
Hill, Chingford, Essex, Chemical Manufacturer. 

1898. Howard, Henry, 175, Mountfort Street, Brookline, 

Moss., U.S.A., Chemical Engineer. 

1902. Howard, Nelson A., c/o General Chemical Co., 
Ilegewisch, 111., U.S.A., Chemist. 

O.M. Howard, W. D., City Mills, Stratford, London, E., 
Chemical Manufacturer. 

1899. Howies, Fred., c/o McDougall Bros., IMillwall Docks, 

London, E., Chemist. 

1889. Howorth, F. Wise, c/o Lloyd Wise, 46, Lincoln’s 

Inn E’ields, W.C., ^lanufacturing Chemist. 

1896. Hoyte, Percy S., Gas Works, Cox«ide, Plymouth, 

Gas Engineer. 

1900. Hiibner, Julius, 24, Delaunay’s Road, Crumpsall, 

Manchester, Director of Dyeing and Papermakiog 
Departments (Municipal School of Technology). 

1898. Hudson, Albert W,, 312, Colorado Buildiog, 16th and 

California Streets, Denver, Colo., U.S.A., Assayer. 
1902. Hudson, C. Edward, c/o E. G. Jepson andCo., Albion 
Walk Chambers, Leeds. Drypulter. 

1899. Hudson, Dr. Edw’. J., Cleveland Cliffs Iron Co., 

Gladstone, Mich., U.S.A., Chemist. 

O.M. Hughes, J., 79, Mark Lane, London, E.C., Agri- 
cultural Chemist. 

1898. Hughes, Raymond M.^xford, Butler Co., Ohio, 
U.S.A., Profcs.sor of Cboraistry and Physics, 

1900. Hulley, Geo. D., c/o J. Eavenson and Sons, 20th and 

Wood Streets, Philadelphia, Pa., U.S.A., Soapworks 
Chemist. 

1898. Humfrey, Chas., Hilderstone, Hartford, Cheshire, 
Alkali Works Manager. 


1896. Humphrey, H. A., 88, Victoria Street, Westminster, 

S. W., Consulting Engineer. 

1901. Humphrey, Henry C., c/o New York Glucose Co., 

Edgewater, N.J., U.S.A., Chemist. 

1902. Humphrey, Rich. L., 1001, Harrison Building, Phila- 
delphia, Pa., U.S.A., Civil Engineer. 

1901. Humphreys, Otho F., Patton Paint Co., Milwaukee, 

Wis., U.S.A., Paint Manufacturer. 

O.M. Humphrys, N. H., Gasworks, Salisbury, Wilts, Gas 
Engineer. 

ISO.*). Hunicke, Dr. H. Aug., 3532, Victor Street, St. Louis, 
Mo., U.S.A., ProS of Applied Chemistry. 

1900. Hunt, Arthur V., 76, Cromwell Street, Stretford, 
Lancashire, Analytical Chemist. 

O.M. Hunt, Bertram, c/o C. D. Laing, 717, Taylor Street, 
San Francisco, Cal., U.S.A., Technical Chemist. 
O.M. Hunt, Chas., 1.5, Victoria Street, Westminster, Lon- 
don, S.W., Gas Engineer. 

O.M. Hunt, E., Myvod House, Wood Green, Weduesbury, 
Staffs., Chemical Manufacturer. 

1883. Hunt, J. S., Appleton, Widues. 

O.M. Hunt, W., Hampton House, Wood Green, Wed- 
nesbury, Staffordshire, Chemical Manufacturer. 

1897. Hunter, Prof. A. G. Kidston, (subs.) c/o John 

Hunter, 18, Great Clyde Street, Glasgow; and 
(.Journals) P.O. Box 164, Dunedin, N.Z., Prof, of 
Chemistry. 

1902. Hunter, Hy. Blount, Hunter Chemical Co., Norfolk, 

Va., U.S.A., Industrial Chemist. 

1893. Hunter, Prof. Matthew, Rangoon College, Rangoon, 

Burmuh, Prof, of Chemistry. 

1892. Hunter, Sidney H., 202, Bow Road, E., Mechanical 
Engineer. 

O.M. Huntington, Prof. A. K., King’s College, Strand, 
Loudon, W.O., Prof, of Metallurgy. 

1897. Huntington, Dr. Harwood, University Club, 1, West 
.54th Street, New York City, U.S.A., Consulting 
Chemist. 

1903. Huntly, Geo. N., 06, Gower Street, London, W.C., 

Analytical and Consulting Chemist. 

1902. Huntoou, Louis D., Bristol, Term., U.S.A., Mining 
Engineer. 

1900. Hurd, Geo. E., 72, Michigan Avenue, Chicago, 111., 

U.S,A., Food Products Manufacturer. 

1894. Hurry, K. H., Mechanical 

Engineer, 

1884. llurst, G. IL, 22, Blackfriars Street, Salford, Man- 

chester, Analytical Chemist. 

1901. Hurty, Jno. N., Cor. Penn and Ohio Steots, Indianapolis, 

Ind., U.S.A., Analytical Chemist. 

O.M. Huskissou, P. L., 77, Swinton Street, London, W.C., 
Chemical Manufacturer. 

O.M. Iluson, C. W.. 18, Batavia Buildings, ITackins Hoy, 
Liverpool, Analytical Chemist. 

1894. Hutcheson, Jno. F., 23, St. Enoch Square, Glasgow, 
Chemical Manufacturer. 

O.M. Hutchinson, C. C., 3, Harcourt Buildings, Temple, 
E.C., Barrister-at-Law and Chemical Engineer. 

1900. Hutchinson, Edw. G., Gasworks, Pontefract Road, 

Barnsley, Vorks, Assistant at Gasworks. 

O.M. Hutchinson, T. J., Aden House, Manchester Road, 
Bury, Analytical and Consulting Chemist. 

1901. Hutton, Robt. S., Owens College, Manchester, Lec- 

turer on Electro-Chemistry. 

O.M. Huxley, Jas. TL, e/o Vickers, Son, and Maxim, Ltd., 
River Don Works, Sheffield, Metallurgical Chemist. 
1897. Ilyams, Geoffrey M., P.O. Box 5104, and 312, Sears 
Building, Boston, Mass., U.S.A., Mines Manager. 

1902. Hyde, Austin T., Box 365, Kumford Falls, Maine, 

U.S.A., Chemical Engineer. 

1897. Hyde, B. T. Babbitt, c/o B. T. Babbitt, 82, Washing- 
ton Street, New York City, U.S.A., Soap Manu- 
facturer. 

1899. Hyde, Fred. S., 215, Schermerhom Street, Brooklyn, 
N.Y., U.S.A., Research Chemist. 

1897. Hyde, Henry St. John, 210, East 18th Street, New 
York City, U.S.A. 

1899. Hyde, Wm, Grantley, 26, W insham Street, Clapbam 
Common, S.W., Assayer. 
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1901. HjiDtii, Leonard W., Port Chester* Chemical Co., 
Port Chester, N.Y., U.S.A,, Analytical Chemist. 
1896. Hyndman, H. H. Francis, Physical Laboratory, Ley- 
den, Holland, Analytical and Consulting Chemist. 


I 


1898. Ibbotsou, K. C., 3, Asbgate Road, Sheffield, Metal- 

lurgist. 

1900. Icbioka, Dr. Tajiro, 10, Is’ishikatamachi, Kongo, 
Tokio, Japan, Chemist (Imperial Japanese Navy). 
1885. Idris, T. H. W., 110, Pratt Street, Camden Town, 
N.W., Mineral Water Manufacturer. 

1902. Ibart, John P., 427, West 38th Street, New York City, 
U.S.A. , Technical Chemist. 

1899. ImbofT, Dr. Paul, 18, Greenbank Road, Liverpool, 

Chemist. 

1900. Imrie, John, 415, Shields Road, Pollokshields, 

Glasgow, Analytical Chemist. 

1900. Ingalls, Walter U., 229, Ocean Street, Lynn, Mass., 

U.S.A., Mining Engineer and Metallurgist. 

1880. Ingle, Dr. Harry, 15, John Street, Kirkcaldy, Fife- 
shire, Organic Chemist. 

1891. Ingle, llerbert, Pretoria, Transvaal, Govt. Agricul- 
tural Chemist. 

1884. Inglia, R. A., Culrain, Bothwell, N.R., Analytical 
Chemist. 

1884. Irving, J. M., 17 a, Dickinson Street, Cooper Street, 
Manchester, Chemical Merchant. 

O.M. Invin, W., 3, Wilton I’olygon, Cheetham Hill, Man- 
chester, Analytical Chemist. 

1893. Isaac, J. F. V., Research Chemist. 

1888. Isaac, T. W. Player, Barton Court, Abingdon, Chair- 
man of Waterworks Co. 

1896. Isaacs, Louis A,, 110, Grcencroft Gardena, West 
Hampstead, N.W. ; (Journals), c/o Yeatman and 
Co., Idd., Denmark Street, E, Manufacturer. 

1901. Isakovics, Alois von, 449, East 12lst Street, New 

York City, U.S.A., Manufacturing Chemist. 

190:;. Isherwood, Oswald, 0, Hardy Street, Peel Green, 
I’atricroft, near Manchester, Chemical Engineer. 
O.M. Isler, Otto, 35-37, Dickinson Street, Manchester, 
Chemical Merchant. 

1900. Ittucr, Dr. Martin H., c/o Colgate and Co., Jersey 
City, N.J., U.S.A., J^up and Essential Oil Chemist. 


J I 

1890. Jackman, E. J., 60, Belgrave Road, Ilford, Essex, j 

Technical Chemist. | 

1398. Jackson, Alf. Greville, George Street, Brisbane, j 
(Queensland, Electro-Chemical Engineer. 1 

1901. Jackson, Daniel D., Mount Prospect Laboratory, 
Flatbush Avenue and Eastern Parkway, Brooklyn, 
N.Y., U.S.A., Chemist. 

O.M. Jackson, Edward, Clovelly, Grove Avenue, Moseley, 
Birmingham, Alkali Works Inspector. 

1891. Jackson, F., Smedley Bridge Works, Cheetham, near 

Manchester, Chemical Apparatus Maker. j 

1883. Jackson, Frederick, 14, Cro.s8 Street, Manchester, < 

Laboratory Furnisher. | 

1884. Jackson, G. B., 7, Brazenose Street, Albert Square, 

Manchester, Chemical Manufacturer. 

1901. Jackson, Henry A., 1101, Washington Street, Wil- 
mington, Del., and Columbia University, New 
York City, U.S.A., Chemist. 

1886. Jackson, John, 98, Dobbie’s XA)an, Glasgow, Lubri- 
cant Manufacturer. 

1901. Jackson, Percy G., Chemical Laboratory, Locomotive 
T Midland Railway, Derby, Chemist. ! 

O.M. Jackson, R. V c/o Scotch and Irish Oxygen Co., 
Glasgow, Technical Chemist. 

1890. Jackson, Sami., c;o Binny and Co., Madras, India, 
Analytical Chemist* 


1902. Jackson, Samuel, Wro. Metcalf, Ltd., Church, near 
I Accrington, Director (Tar Distillery). 

1898. Jackson, Thos., Clayton Chemical Works, Clayton^ 
Manchester, Chemical Manufacturer. 

1900. Jackson, Victor G., 167, Grove Lane, Denmark 

I Hill, S.K., Chemist. 

I 1901. Jackson, W. B., Glengowan Printworks, Caldercruix, 
j N.B., Chemist. 

I 1903. Jackson, Wm. D. N., 16, North Road, Wallsend-on- 
I Tyne, Analytical Chemist. 

j 1899. Jackson, W. E. Russell, .Sumlerlund Brewery, Sun- 
dcrlaud, Brewer. 

I 1900. Jackson, Dr. W. Hatchett, Rudeliffe Library, UnU 
{ versity Museum, Oxford, Librarian and Science 

! Tutor (Keble College). 

; 1803. Jackson, Rt. Hon. W. L., F.R.S. See Allerton, 

I Rt. Hon. Lord. 

I 1899. Jackson, W. Morton, c/o Manchester Oxygen Co., 
Ltd., Great Marlborough Street, Manche.ster, Man- 
ager. 

O.M. Jackson, W. P., Saxilby, near Lincoln, Chemical 
: Works, Mansger. 

1901. Jacobs, Charles B., 44, Broad Steeet, New York City, 

: U.S.A., Chemist. 

I 1901. Jacobsen, Rudolph C., 154, Lake Street, Chicago, 

I HI., U.S.A., Editor “ Hide and Leather.” 

I 1900. Jacoby, Arcli H., c/o New York and Boston Dye- 
wood Co., 156, William Street, New York City, 
U.S.A., Chemist. 

1897. Jacqu6, Maurice, Fahrica de Dinamita, Galdacauo, 
cerca Bilbao, Spain, (.’hemical Engineer. 

1901. Jadhava, Khasberao B., Baroda, Bombay Presidency. 

India, Collector and District Magistrate. 

1900. Jiiger, B. M., e/o Geo. Jiiger and Sons, 77, Burlington 
Street, Liverpool, Chemist, Sugar Refinery. 

1886. Jago, Wm., Godrevy House, Wilbury Avenue, Hove, 
Sussex, Chemical Engineer. 

1889. James, Alf., 56, New Broad Street, London, E.C., 

Mining Engineer. 

1900. James, Edgar C., 202, J’ortwuy, West Ham, E., 
(Jieniist. 

1883. James, K. T., British Alizarin Co., Ltd., Silvertown, ^ 

Victoria Docks, E., Secretary. 

1885. James, Dr. J. Wm., Aylmer House, Weston-super- 
; Mare ; and (Journals) 29, Redcliff Street, Bristol, 

I Chemical licclnrer. 

1 893. James, Lawrence S„ 32, Hawley Street, Boston, Mass., 

U.S.A., Gas inspector. 

1894. Jameson, A. H., 23, Mathowson Street, Providence, 

R.L, U.S.A., Chemist. 

1902. Jameson, Lewis, 91, Queen Victoria Street, London, 

F).C., Consulting Chemist. 

1890. Jantzeii, Paul, 133, Fenchurch Street, London, E.C., 

Chemical Merchant. 

O.M. Japp, Dr. F. R., F.R.S., The University, Aberdeen, 
Professor of Chemistry. 

1890. Jarmain, Geo. S., Dalton Lodge, Huddersfield, 
Wool Extractor. 

O.M. Jarmay, G., Hartford Lodge, Hartford, Cheshire, 
Alkali Manufacturer. 

1894. Jarrett, H. T., 90, William Street, New York City, 
U.S.A., Chemist. 

1884. Jarves, Deming, Michigan Carbon Works, Detroit, 

Mich., U.S.A., Manufacturing Chemist. 

1900. Jarvie, Hugh, Earnest Soup and Glycerin Works, 
Coatbridge, N.B., Chemist. 

1900. Jarvie, Jas,, Monkland House, Kirkintilloch, N.B., 
Chemist. 

1894. Jarvis, Talbot McL., Latrobe Cottage, Bedford, 
Brewer. 

O.M. Jayne, Dr. IL W., 931, North Broad Street, Phila- 
delphia, Pa., U.S.A., Manufacturing Chemist. 

O.M. Jekyll, J., Castle Moat House, Lincoln, Chemical 
Manufacturer. 

1892. Jenkin, W. A., 5, Bella Vista, Minas de Rio Tinto, 
Provincia de Huelva, Spain, Metallurgical Chemists 
1894, Jenkins, John H. B., Laboratory, G.K.R. Works, 
Stratford, E., Analytical ChemisU 
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1894. Jenke, Robt. L., 89, Bartholomew Close, liondon, 
E.C., Chemist. 

b.M. Jenner, E., 209, Markhouse Road, Walthamstow, 
Elssex, Chemical Manufacturer. 

1899. Jennings, Thos., Brookfield, Cork, Ireland, Chemical 
Manufacturer. 

1899. Jordan, Dr. David S., ofo J. and G. Cox, Ltd., Gorgio 
Mills, Edinburgh, Chemist (Gelatin Works). 

1899. Jessop, Louis V., 8, Roekmcad Road, Victoria Park, 

N.E., Chemist. 

1896, Job, Robt., 109, Windsor Street, Reading, Pa., U.S.A., 
Analytical Chemist. 

1886. Johnson, A. E., Claremont, Lyndhurst Road, Wolver- 
hampton, Analytical Chemist, | 

1900. Johnson, Albert C., 320, East 25th Street, Baltimore, | 

Md., U.S.A., (Chemical Engineer. I 

1902. Johnson, Chas. AI., 701, Orchard Street, Avalon, j 
Allegheny Co., Pa., IT.S.A., Chemist. ! 

1891. Johnson, Edmond E., 37, Clova Road, Forest Gate, ! 
E., Chemical Engineer. 

1900. John.son, Edw., c/o Pereira, Carneiro, & Co,, Rua i 
do Commercio, No. 6, Peruamhiico, Brazil, Sugar ' 
Works Manager. i 

1902. Johnson, Emil F., 96-98, Maiden Lane, New York I 
City, U.S.A., Consulting Chemist. i 

1900. Johnson, F. Carter, National Acid Co., 714, Union i 
Street, New Orleans, La., U.S.A., Chemical ! 
Engineer. i 

O.M. Johnson, J. E., 40, Idmiston Road, Stratford, Lon- ^ 
don, E., Manufacturing Chemist. I 

1884. Johnson, J. Grove, 23, Cros.s Street, Finsbury, Lon- i 
don, E.C., Assayer. | 

1895. Johnson, Jesse F., c/o Hamilton Powder Co., Mon- : 

treal, Canada, Chemical Engineer. ! 

1900. Johnson, Jno. E., c/o John Johnson and Co., 95—97, j 
Liberty Street, New York City, U.S.A., Chemical | 
Engineer. 

1900. Johnson, Jno. W. H., (communications) York | 
House, Thornhill, Dew.shiiry, (Journals) West I 
Riding Rivers Board, Wukefiidd, Yorks, Analytical i 
Chemist. 

^ O.M. Johnson, S. H., Warren Hill House, Loughton, Essex, 
Chemical Engineer. 

O.M. Johnson, T. A,, Field House, Winuington Park, 
Northwich, Cheshire. 

1895. Johnston, Alex. R., 18, Percy Street, Ibrox, Glasgow, 
Analytical Chemist. 

1894, Johnston, G. Lawson, c/o Bovril, Ltd., 152, Old 
Street, E.C., Vice-Chairman. 

1889. Johnston, Thos., Nobel’s Explosives Co., Ltd., 195, 

West George Street, Glasgow, Manager. 

1890. Johnston, Win. A., The S. S. White Dental Manu- 

facturing Co., Prince’s Bay, Staten Island, N.Y., 
U.S.A., Dental Enamel Manufacturer. 

‘ 1894. Johnston, Win. E. Lawson, 152, Old Street, London, 
E.C., Assistant Chemist (Bovril, Limited). 

O.M. Johnston, Wm. G., Chemical Works, Coatbridge 
Street, Port Dundas, Glasgow, Technical Chemist. 
O.M. Johnstone, Jas., Shawfiield Works, Rutherglen, Glas- 
gow, Technical Chemist. 

O.M. Johnstone, W. G., The Brewery, Newark-on-Trent, 
Chemist. 

1902. Jollyman, Walter H., Spartan House, Colney Hatch 
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U.S.A., Professor of Metallurgy. 

O.M. Lorenz, H., 7 and 8, Idol Lane, London, E.C., 
Chemical Merchant. 

O.M. Lorimer, J., Britannia How, Islington, N., Manufac- 
turing Chemist. 

O.M. Lorrain, J. G., Norfolk House, Norfolk Street, Strand, 
London, W.C., Civil Engineer. 

O.M. Lott, F. E.. The Laboratory, Bridge Chambers, Bur- 
ton-on-Trent, Consulting Brewing Chemist. 

O.M. Louis, 1). A., 77, Shirland Gardens, Loudon, W., Metal- 
lurgist and Mining Engineer. 

1894. Lonis, Prof. Henry, Durham College of Science, 

Newciistle-ou-Tyne, Professor of Mining. 

O.M. Love, Dr. E. G., 80, East S.Gth Street, New York 
City, U.S.A., Analytical Chemist. 

1899. Love, Win., 28^ Itoyal Exchange Square, Glasgow, 

Managing Director (Broxburn Oil Co., Ltd.). 

1895. Lovejoy, Frank W., Kodak Park, Kochester, N.Y., 

U.S.A., Chemical Engineer. 

O.M. Lovibond, J. W., Lake House, Salisbury, Tintometer 
Manufacturer. 

O.M. Lovibond, T. W., West Jesmond House, Ncwcastle- 
on-Tyne, Brewer. 

1897. Low, Albert H., P.O. Drawer 1.537, Denver, Colo., 

U.8.A., Metallurgical Chemist. 

1900. Low, Prof. Wilson IL, Cudahy Packing Co., South 

Oiuahu, Neb., U.S.A., Chemist. 

1887. Lowe, Clement W.. Cornhrook, Lcgh Uoad, Kniits- 

ford, Cheshire, Manufacturing (Jhemist. 

1900. Lowe, Herbert G., c/o Falulah l*aper Co., Fitchburg, 
Mass., IJ.S.A., Paper Manufacturer. 

O.M. Lowe, W. F., 9, Hough Green, Chester, Analytical 
Chemst. 

1886. Lowson, J. G. F., Hollycot, Lasswadc, N.B., Paper 
Maker, 

1895. Lucas, AIL, Survey Department, Public Works 
Ministry, Cairo, Egypt, Analyst. 

1892 Lucas, Beniard R., 3, Dyar Terrace, Winnir.gton, 
Northwich, Alkali Works Manager. 

O.M. Lucas, R., Alwinenstrassc 11, Wiesbaden, Germany, 
Technical Chemist. 

O.M. Luck, Alf., Luck’s Explosives, Ltd., Stowiiuirket, 
Suffolk, Explosives Chemist, 

1900. Lummus, Walter E., 62, Newhall Street, Lynn, Mass., 
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1901. Noyes, Wm. A,, 2115, North 9th Street, Terre Haute* 
Ind., U.S.A., Professor of Chemistry. 


3896. Newcomen, Thos., Chemical Works, Lydbrook, near 
Ross; Wood Distiller. 

O.M. Newlands, B. E. R., 2, St. Dunstau^s Hill, London, 
E.C., Analytical apd Consulting Chemist. 

O.M. Newlands, W. P. R., 232, Amesbury Avenue, 
Streatham Hill, S.W., Sugar Chemist. 

1884. Newton, Jno., Park Green, Macclesfield, Silk Dyer. 
O.M. Newton, Jno., Manor Works, Rotherhithe New Road, 
London, S.E., Manure Manufacturer. 

1900. Newton, Dr. Wm,, 39, Mincing Lane, London, E.C., 

Chemist. 

1901. Nibelius, Axel W. T., American Forcite Powder 

Manufacturing Co.. Landing, N. J., Chemist. 

1884. Nichols, J. A., Stanley Mount, New Mills, neAr 
Stockport, Teacher of Science. 

1888. Nichols, W. H.,The Nichols Chemical O., 25, Broad 
Street, New York City, U.S.A., Mkiiufaetuncg 
Chemist 

1897. Nicholson,. Hany^Ssmthursi Furnace^ t^ehmaenpool, 
near Dolgelly, North Waldi, Ai«orer. 


O 

1894. Oake.s, Geo. A., Bloomfield, N.J., U.S.A., Woollen 
Mill Owner. 

1884. O’Beirne, W. G., British Chemical Works, Clyde- 
bank, Glasgow, Manufacturing Chemist. 

1900. O’Brien, Frederick, Sunniugdale, Lilymead Avenue, 
Knowle, Bristol, Analytical G’hemist. 

1900. O’Byrne, Leo C., 996, Washington Boulevard* 

Chicago, 111., U.S.A., Chemist 

1902. Ockel, Keiubold, 9, Walton New Road, Warriogtp^, 
Technical Chemist. • 

1901, O’Connor, Chas. P., 149, Clinton Street, Brooklyzi* 

N.Y.* U.S.A., Analytical Chemist. 

18S7. Oddie, Jas., School of Mines, Ballarat, AagtiaUa, 
Chcoiieal Lecturer. 

1888. Oddy, Robert W., 60, Waterhipuse," Tbad Lane, 
Rochdale, Chemist. 
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1901. Odling, Frfncis J.. Box 514, O.P.O., Melbourne, 
Vie., Australia, Miciog Engiuecr. I 

O.M. Odling. Dr. Wm.. F.H.S., 15, Norhara Gardoofi, j 
Oxford, Profesfor of Chemistry. J 

1891. Ochler, K., Offenbach-am^Main, Germany, Colour I 
Manufacturer. ! 

1888. Ogata, Saburo, Zohei Shikyoku, Okurasbo, Tokyo, I 
Japan, Assayer. | 

1901. Ogden, Richard L., 314, North Main Street, Beth- i 

lehem, Pa., U.S.A., Chemist (U.S. Navy). 

1890. Ogitvy, D. J., Ge«t Street ; and C. 11. and O. R. R., 
Cincinnati, Ohio, U.S. A., Manufacturing Chemist. 

1902. Oglesby, Wm. Jl., Wabash l*ortland Cement Co., 

Stroh, La Grange Co., Ind., IJ..S.A., Chemist. 

1901. OgstoD, Alex. G., Ardoe, nesr Aberdeen, N.B., Soap 

Manufacturer. 

1898. Olden, Chos., Hunstantoo, Norfolk, Metallurgical 

Engineer. 

1884. Oliver, F., 31, Horsley Hill Road, Westoe, South 
Shields, Analytical Chemist. 

1902. Oliver, Frank IVl., 755, North ,38th Street, Phila- 

delphia, Pa., U.S.A., Manufacturing Chemist. 

1888. Oliver, Wm. Letts, 101, Vernon Street, Oakland, Cal., 

U.S.A., Mining Engineer. 

1901. Olivier, I)r. Louis, 22, Rue du General- Foy, l^aris, 

8% Directeur (Revue Generale des Sciences). 

O.M. Ollerenshatr, S., 96, Dayvhulmo Lane, Urmston, 
Manchester, Technical Chemist. 

1899. Olsson, Gustav, e'o Hoela Compressed Gas Co., 

VV'^est 3rd Street, Chelsi'a, Mass., U.S.A. , Mauu- 
1‘acturing Chemist. 

1902. O’Neill, Chas., Briti.sh Dyewood and Chemical Co., 

Ltd., Dyewood Mills. Parkhead, Glasgow, Chemist 
and Colourist, 

O.M. O’Neill, K. H., Johnson’s Saccnarum Co., Limiteci, 
Stratford, London, E., Managing Director. 

1899. Ormerod, P^mest, The University, Birmingham, 
Chemical Student. 

1894. Ormerod, John, Globe Leather Works, Cnstleton, i 
Manchester, Tanner and Currier. | 

O.M. Orr, A., 35a, Bligh Street, Sydney, New South j 
Wales, Analytical Chemist. | 

O.M. Orr, J. B., Chestnut Lodge, Widnes, Lancashire, i 
Chemical Manufacturer. ! 

1884. Orr, Robert; c/o Jas. Miller, Son, and Co., 79, West | 

Nile Street, Glasgow ; and Journals), Kinnaird, i 
Liubert, N.B., Manufacturing Chemist. | 

1899. Orr, Tbos. W., Esperanza Nitrate Co., Taltal, Chile, | 

Chemist. ] 

1890. Orsmaii, Wm. Jas., Chemical Laboratory, Gathursti j 

near Wigan, lOxplosives Chemist. I 

1897. Osborne, Thos, B., P.O. Box 48.5, New Haven, Conn., i 

U.S.A., Chemist. I 

1900. Oabourue, Jno. P., 572, Alexandra Parade, Dennis- i 

toun, Glasgow, Analytical Chemist. 

1896. Osmond, Jno. H., c o Smith, Bell, & Co., Manila, i 
Sugar Works and Technical Chemist. i 

1889. Ostlere, Edward, Messrs. Barry, Ostlere, & Co., j 

Kirkcaldy, N.B., Linoleum Manufacturer. 

1900. O’Shaughnessy, Francis R., Home P’arm, Tyburn, 
Birmingham, Chemist. 

1885. O’Shea, L. T., University College, SheflSeld, Chemical 

Lecturer. 

O.M. O’Sullivan, C., P’.R.S., 140, High Street, Burton-on- 
Trent, Brewer and Chemist. 

1888. O’Sullivan, J., High Bank, Burton on -Trent, Brewing 
Chemist. 

‘1893, Orwell, Beiy. L., 5, Balmoral Road, Burton-on -Trent, 
Brewer’s Chemist. 

1898. Oushkoff, John P., c/o P. K. Ouahkoflf & Co.,. 

Moscow, Russia, Chemical Manufacturer. 

1887. Overtoon, ‘Lord, 7, West George Street, Glasgow, 
Cheidioal Manufacturer. 

1891. Owens, Carodoo, 88, Great Clowes Street, Lower 

Broughton, Manchester, Dyer’s Mmger. 

1903. Osias, Ramon E., 732, Clinton Avenue, Newark, N.J., 

U.S.A,, Assayer. 


P 

O.M. Packard, E., jun., Bramford, near Ipswich, Manure 
Manufacturer. 

1899. Paessler, Dr. Job., Vorstand der Deutschen Versuchs- 
anstalt filr Lederindustrio, Freiberg in Sachsen, 
Germany, Chemist. 

O.M. Page, P. J. M., .54, Sutherland Street, Pimlico, S.W., 
Chemical Lecturer. 

1901. Page, Ralph H., 217, Vinewood Avenue, Detroit, 

Mich., U.S.A., Chemist (Solvay Co.). 

1886. Pagfes, Albert, 34, Boulevard Henri IV., Paris, Tech- 

nical Chemist. 

1892. Paine, Augustus G., 60, Times Building, New York 
City, U.S.A., President of Paper Making Cc. 

O.M. Paine, S., Devisdalc, Bowdou, and (Journals) 
Otter Works, Manchester, Pharmaceutical Che- 
mist. 

1902. Pakes, Dr. Walter C. C., Government Laboratory, 

Pretoria, South Africa, Analyst and Bacteriologist. 

1903. Palraenburg, (). W., 107, West 70th Street, New 

York City, U.S.A., Chemist. 

1902. Palmer, Fredk. G., Mervyndeno, Court Road, West 
Norwood, S.E., Analyst. 

1887. Palmer, T. Chalkley, Box 19, Chester, Pa., U.S.A., 

Manufacturing Chemist. 

1887. Palmer, Thos. C., 98, Commercial Road East, Lon- 

don, E., Kugineer. 

1902. Paqiiiu, Felix, Memphis, Tenn., U.S.A., ("hemist. 
O.M. Park, J., Millburn Chemical Works, Garngad Hill, 

Glasgow, Chemical Manager. 

1888. Parker, Chas. E., Vine House, Penketh, Warrington, 

Tanner. 

1894. Parker, Cbas. E., 164, New Street, New Brunswick, 
N.J., U.S.A., Chemist. 

1898. Parker, Charles H., Craigsitlo, Clark Street, Wolver- 
hampton, Chemist. 

1S04. Parker, Dr. J. Gordon, Herold’s Institute, Drum- 
mond Road, Bermondsey, S.E., Head of Tanning 
School. 

1891. Parker, Edw., Laburnum House, Rmshford Park, 
Levenshulmc, Manchester, Analytical Chemist. 

1897. Parker, Matthew A., 13, Hamilton Crescent, Partick, 

Glasgow, Assistant to Professor of Chemistry. 

1901. Parker, Col. Richard H., N.Y. Testing Laboratory, 
, Long Island City, N.Y., 11. S. A., Analytical 
C'hemist. 

O.M. Parker, Thos., Manor House, Tettenhall, Wolver- 
hampton, Electrical Engineer. 

1891. Parker, Thos. J., Bayonne, N.J., U.S.A., Chemical 
Works Manager. 

1903. I'arker, Win. B., 60, Clifton Road, Rugby, Chief 

Chemist (British Thorason-Houstou Co., Ltd.). 
1901. Parker, Dr. Wm. Huntington, 177, State Street, 
Boston, Mass., U.S.A., Chemist in Chaige (U.S. 
Appraiser). 

1898. Parker, W. W., Whitehouse Street Tannery, Bristol, 

Tanner, 

1901. Parkes, Albert E., 43, Whitehorse Street, Stepney, E., 
Analytical Chemist. 

1898. Parmelee, C. W., Seminary Place, New Brunswick, 
N.J., U.S.A., Chemist. 

1898. Parrish, Sami., 80, Grange Avenue, Chapeltown 
Road, Leeds, Teacher of Chemistry. 

1896. Parry, John, Ebbw Vale Wharf, Newport, Mon., 

Analytical Chemist. 

1901. Pass, James, Onondaga Pottery Co., Syracuse, N.Y., 

U.S.A., Pottery Manufacturer. 

1902. Patch, Jas. A., Syrian Protestant College, Beirdt, 

Syria, Instructor in Chemistry. 

1902. Patebetr, Isaac, 11, Field Hill, Batley, Yorks, Science 
Master. 

1897. Patchett, Jas., Oakworth, Hadley, Wellington, Salop, 

Ironmaster. 

1901. Paterson, David, Leabank, Bosslyn, Midlothian, 
Colour Chemist. 

1884. Paterson, John, Belle Isle Place, Wbrkmgton, Cum- 
berland. Mechanical Engireer. 
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1887. Patou, J. M. C., Messrs. Muolove, AUiott & Co., 

Ltd., Nottingham, Meehanical Engineer. 

1886. Patou, W. Grant, 18, Bertram lload, Liverpool, 
Alkali Works Manager. 

1901. Patterson, Chas. A., c/o Bepanno Chemical Co., 

Chester, Pa., U.S.A., Analytical Chemist. 

O.M. Patterson. Geo., c/o The Manbre Saccharine Co., 
Ltd., Fulham Palace Road, Hammersmith, W., 
Technical Chemist. 

1893. Patterson, Har^ J., College Park, Prince George's 

Co., Md., U.S.A., Agricultural Chemist. 

O.M. Patterson, T. L., Maybnnk, Fiunart Street, Greenock, 
N.B., Sugar Works Manager. 

1902. Patterson, Wm. Hamilton, Fernlea, Danes Koad, 

Kusholrae, Manchester, Student, 

1884. Pattinson, Dr. H. Salvin, 75 Side, Newcastlc-on- 

Tyne, Analytical Chemist. 

O.M. Pattinson, J., 75, The Side, Newcastlo-on-Tyne, Con- 
sulting Ohcmisl. 

O.M. Pattison, .Ta-*., D/imnamoiia, Kilmalcolm, N.B., 
Chemical Merchant. 

1889. Pattison, Percy J., 5, Kingsley lload, Forest Gate, K., 

Technical Chemist. 

1900. Paul, Dr. L. Gordon, Market Hall Cliamber.s, 
Huddersfield, Consulting Chemist. 

1891. Paul, Jna. H., Albion Chemical Co., Uiversidc, Charl- 
ton, S.E., Analytical Chemist. 

1902. Punli, Dr. Hermann, 48, Cecil Street, Grecuheys, 
Manchester, Scientific Chemist. 

1902. Pay, Walter Herbert, Government Ijaboratory, Dur- 

ban, Nutsl, S. /^friea, Chemist and Assayer. 

O.M. Payne, J. B., 15, Mosley Street, Newcastle-on -Tyne, 
Manufacturing Chemist. 

1888. Peak, C. P., Bridgewater Chemical Works, Wigan, 

Maniifacruring Chemist. 

1S98. Pearce, Fdw. D., Messrs. T. P. Shepard and Co., 
P.O. Box 133G, Providence, ll.I., U.S.A., Mann- 
facturing Chemist. 

1894. Pearce, Jas. Stanley, Clements, Snaresbrook, Essex, 

Chemical Manufacturer. 

!^97. Pearce, Richard, Argo, Col., U.S.A., Smelting 
Works Manager. 

1S83. Pearce, W., The Elms, Sal way Hill, Woodford, Essex, 
Chemical Manufacturer. ! 

1893. Pearson, Frank P., Arnold Printworks, North Adams, 

Mass., U.S.A., Printworks Manager. 

1894. Pearson, Wm. II., C, Fenchurch Building.s, London, I 

E.C., Analytical Chemisl. , 

0..\f. Pechiney, A. 11., Saliudrcs, Card, France, Chemical i 
Engineer. 

1898. Peck, Dr. Ernest L., Claremont, :\lerrilocks Bond, ! 
Biundellsands, near Liverpool, Analytical Chemist. : 

1898. Peokham, Stephen F., Room 104, 280, Broadway, ’ 

New York City, U.S.A., Chemist, j 

1894. Peden, Juo., 30, Ardgowan Street West, Greenock, : 

N.B., Analytical Chemist, ■ 

O.M. Pedler, Prof. A., C.LE., F'.ll.S., Writer’s Buildings, ' 
Calcutta. India, Director of Public Instruction. ■ 
1886 Pedler, J. R., 47, Tregunter lload, South Kensington, 
S.W., Clerk, 

1903. Peflfer, Harry C.. P.O. Box 218, East St. Loni.s | 

111., U.S.A., Manufacturing Chemist. 

1899. Pell, A., 7, Elphinstone Circle, Bombay', India, Che- 

mist. 

1897. Pellew, Chas. E., Columbia University, New York 
City, U.S.A., Adjunct Professor of Chemistry. 

1888. Pemberton, Henry, juD., 1008, Clinton Street, Phila- 
delphia, Pa., U.S,. Manufacturing Chemist 
1896. Penney, Mulgrave D., 11, High Street, Hull, Analy- 
tical Chemist. 

1903. Pennington, R. W. R., « Carbonic, Bombay, India, 
General Manager and Engineer (Sirdar’s Carbonic 
Acid Co., lAd.). 

1890. Pennock, J. D., c/o Solvay Process Co., Syracuse, 

N.Y., U.S. A., Technical Chemist. 

1885. Pentecost, S. J., Nottingham Road, New Baaford, 

and (Journals), Sherwood Hill Works, Sherwood 
Rise, Notti n g ha m, Lace Dresser. 


1887. Pentermann, H. T., 37, Clifton Crescent, Peckham, , 

8.E., Brewing Chemist, 4 

1892. Peploe, D. H. T., Seale Lodge, Famham, Surrey. 

1899. Peppel, S. Vernon, 233, West 1 1th Avenue, Columbus, 

Ohio, U.S.A., Chemist. 

1885. Perkin, A. G., 8, Montpelier Terrace, Hyde Park, 

Leeds, Technical Chemist. 

j 1898. Perkin, Dr. F. Moll wo, Borough Polytechnic Institute, 
i Borough lload, S.E., Head of Chemical Department. 

I O.M. Perkin, Dr. W. H., F.ll.S., The Chestnuts, Sud- 
I bury, Harrow, Research Chemist, 

j 1887. Perkin, Dr. W. H.,jun., F.ll.S., Fairvyjw, Wilbraham 
I Road, Fallowlield, Manchester, Professor of 

i Chemistry. 

i 1896. Perkins, Chas. \V., P.O. Rox 573, Waterbary, Conn., 
U.S. A.. Chemist and Druggist. 

; 1893. Perkins, T. S., 39. Garden IMace, Brooklyn, N.V., 
U.S. A., Chemist. 

i 1899. Perks, Walter G., (Journals) Glanufon, and (com- 
munioutions) c'o National Explosives Co., Ltd., 

I Hayle, Coniwall, Manufactiiii*r. 

I 1902. Ponett, bred., jnii., 9, AUenburg Gardens, Lavender 
, Hill, London, S.W., Chemist. 

1901. Perry, (Jhas. M.. 238, Cottage Street, l»awtuel:et, R.I., 

' U S.A , Bleacli and Dyeworks ( Jieniist. 

j 1887. Perry, 1)., Norwood, Len/ie, N.B., Manufacturing 
Chemist. 

I 1895. Perry. Jos. 11., 270, Highland Street, Worcester, Mass., 
i U.S.A., Teacher of Chemistry. 

! 1901. Persons, Ashton C., 1 59, Prospect Street, WilUmantlc, 
Conn., U.S. A., Chemist. 

j 1893. Pethybriclge, Walter, 3, Rhodesia Road, Clapham 
i Kise, S.W., Chemi.st and Assayer. 

1902. Pefsche, B. W., 2.5, I'aiivievv Street, Yonkers, N.V., 

r.S. A., Chemist. 

1833. Pettigrew, J., 6, St. Helen’s Place, Bishopsgate, 

; E.C., Technical Chemist. 

1892. Pettigrew, Robt., c/o Mersey and Irwell Joint Com- 
mittee, 44, Mosley Street, Manche.ster, Electro- 
chemist. 

1902. IVtritt, Alf., 691, Fulton Street, Brooklyn, N.Y., 
U.S.A., Chemist. 

O.M. Peyton, E. P., Chemical Works, Lister Street, Bir- 
mingham, (Chemical Manufacturer. 

1900. Peyton, Wm. C., e/o Peyton Chemical Co., Room 30, 

4th Floor, Mills Building, San Francisco, Cal., 
U.S.A., Chemist. 

1888. Philip, Arnold, Chemical Laboratory, H.M. Dockyard, 

I’ortsniouth, Electro - MeUillnrgist and Electrical 
Phiginecr. 

1886. Phillips, A. G., 11, Essex Villas, Phillimore Gardens, 

Keasington, W., Ban istrr-at-Law. 

1891. Phillips, G. Brinton, ( Journals) 622, Race Street ; 

(communications) 2007, De Laucey Place, Phila- 
delphia, Pa., U.S.A., Manufacturing Chemist. 

0.?»I. Phillips, Harcourt, 9, C rawford Avenue, Bolton, 
Aualytical Chemist. 

1895. Phillips, S. Chas., 47, Cannon Street, London, K.C.f 
Chenjical Engineer. 

1898. Phillips, Win. 11., 1 00, Milton Avenue, East Ham, 

E., Soapinakers’ Assistant. 

1883. Phipson, Dr. T. L., Casa Mia, Putney, 8.W., 
Analytical and Consulting Chemist. 

1894. Picard, Hugh F. K., 44, London Wall, London, E.C., 
Metallurgist. 

O.M. Pick, Dr. S., Direction dcr Soda Fabrik, Szczakowa, 
Galizien, Austria, Chemical Engineer and Manager. 
1902. Pickard, R. II., Merlin Road, Blackburn, Teacher 
and Analyst. 

1897. Pickert, Leo. W., American Sugar Refining Co., 
Granite Street, South Boston, ALiss., U.S.A., 
Chemist. 

1899. Pidduck, E. W., University College of Wales, 

Aberystwith, Wales, Assistant Chemist. 

1901. Pierce, Ira L., Woodbury, Gloucester Co., N.J., 

U.S. A., Chemist (llepauno Chemical Co.). 

1897. Pilhashy, Beoj. M ., 132.5, Lincoln Avenue, Walnnt 
Hills, CiDcinnati, Ohio, U.8. A., . Chemiet (Pure 
Culture Yeast Co.). 
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1^(88. Pilkington, G., Laboratory, Victoria Baildings, Silver 
Street^ Bury, Lancashire, Analytical Chemist. 

1898. PUley, Thos. W., 88, Grove Hill Road, Denmark Hill, 

S.E., Analytical Chemiat. 

1894. Pilling, John E., Agnew Villas, 78, Whitegate Drive, 
Blackpool, Chemist. 

1900. Pinto>Leite, A., c,o W. H. Hardwick, 18, Batavia 
Buildings, Hackins Hey, Liverpool, Manufacturing 
Chemist. 

1888. Pipe, Jas., Messrs. Win. Henderson Sc Co., Irvine, 
N.B^Chcmical Manufacturer. 

1896. Piper, Walter E., Boston Rubber Shoe Co., Malden, 
Mass., U.S.A., Chemist. 

1899. Pirie, Alex. G., Messrs. Alex. Pirie and Sons, Ltd., 

Stoneywood Works, Bueksburn, Aberdeenshire, 
Paper Manufacturer. 

1900. Pitman, Jno. R., c/o Lafflin and Rand Pow'der Co., 

Pompton Ijakes, N.J., IJ.S.A., Chomi.st. 

O.M. Pitt, T., 16, Coleman Street, Loudon, E.C., Manu- 
facturing Chemist. | 

1902. Pittard, Jno., 30, Mansfield Road, Ilford, Essex, 
Chemical Manufacturer. ! 

1884. Pittuck, F. W., 1 5. Stratford Grove, Heaton, New- 
castle-on-Tyne, Technical Chemist. 

1899. Pizey, Jas. H., 22, Duke’s Aveuue, Muswell Hill, N., 

('hemist, 

1894. Flatten, Frank, c/o Elliot’s Metal Co., Limited, Selly 

Oak Works, near Birmingham, Metallurgical 
Chemist. 

1890. Platts, Jno. C., Heaton M(htr Lodge, Heaton Chapel, 

near Stockport, Metallurgical Chemist. 

1896. Plaut, Albert, 128, William Street, New York City, 
U.S.A., Wholesale Druggist. 

1888. Playfair, David J,, 7, Victoria Crescent, Dowanhill, 
Glasgow, Manufacturing Chemist, 

1891. Pocklington, Hy., 41, Virginia Road, Leeds, Assurance 

Co.’s Local Manager. 

1901. Pollard, Wm., Museum, Jerrayu Street, London, S.W., 

Chemist (H.M. Geological Survey). 

1902. Pollitt, Jas. C. T., Wheatsheaf Works, Alexandria, 

Sydney, N.S.W., Managing Chemist. 

1893. Pollitt, 11. B., De Beers Explosives Works, Somerset 
West, C.C., South Africa, Civil Engineer. 

1883. Pollock, A., Kirkland, Bonhill, Dumbartonshire, Dye- 
works Manager. 

1890. Pomeroy, Dr. Chas, T., 5.5, Broad Street, Newark, 
N.J., TT.S.A,, Ink Manufacturer. 

1896. Pond, Prof. G. G., State College, Centre Co., Pa., 
U.S.A., Professor of Chemistry. 

O.M. Pond, J. A., 99, Queen Street, Auckland, New 
Zealand, Analytical Chemist. 

1900, Pont, Franci.s G. du, Wilmington, Del., U.S.A., 

Manufacturer, 

1895. Pont, Pierre S. du, Wilmington, Del., U.S.A., Explo- 

sives Manufacturer. 

1896. Poole, Herman, 157, West 106th Street, New York 

City, U.S.A., Manufacturing Chemist. 

O.M. Pooley, T. A,, JBeverley. Hersluim Road, Walton-on- 
Thames, Analytical Chemist. 

1892. Pope, Frank, c/o The Dunwoody Bros. Soap Co., 

Denver, Col., U.S.A.. Chemist. 

O.M. Pope, S., 35, Victoria Road, Runcorn, Chemical 
Works Manager. 

1899, Pope, Thos. H., .59, Gillott Road, Edgbaston, 

Birmingham, Chemist. 

1900, Pope, Prof. W. J., F.R.S., Municipal School of Tech- 

nology; and (Journals), 7, Albion Road, Fallow- 
field, Manchester, Professor of Chemistry. 

1900. Popplewell, Jos. M., c/o Brotherton and Co., Holmes 

Street, Dewsbury Road, Iveeds, Chemist. 

1899. Porter, A. Felix, Haskell, N.J., U.S.A., Explosives 
Chemist. i 

1896. Porter, Herbert, 6, Cavendish Road, Chorltou-cum- j 
Hardy, Manchester, Alkali Inspe^r. I 

1902. Porter, J. Edw.j P.O. Box 785Y and 205, W. | 
Genesee Street, Syracuse, N.Y., U.S.A., Chemist. 

1901. Porter, Jno. L., New Orleans Sewerage Board, 602, 

Carondelet Street, New Orleans, I.»a., U.S.A., 
Chemist. «■ 


1899. Potter, Chas. A., 198, Waterman Street, Providence, 
B.I., tr.S.^.j Chemist. 

1884. Potteri C3bas. E., Love Lane Sugar Refinery, liver- 
pool, Sugar Works Chemist. 

1888. Potter, Chas. J., Heaton Hall, Newcastle-on-Tyne, 

Cement Manufacturer. 

O.M. Potter, B. P., Salwick Hall, near Preston, Alkali 
Manufacturer. 

1899. Potter, Rowland S., 2, Museum Hill, Haslemere, 

Surrey, Chemist. 

1902. Potts, Cuthbert, Hawkesbury Agricultural College, 
Richmond, N.S.W., Lecturer in Chemistry. 

1900. Potts, Geo., E., Dover, N.J., U.S.A., Explosives 

Manufacturer. 

1 902. Potts, Henry Wm., Hawkesbury Agricultural College, 
Richmond, N.S.W., Chemist and Principal. 

1892. Potts, Joseph T., Price’s Patent Candle Co., Brom- 

boro* Pool, near Birkenhead, Chemist. 

1900. Poiigh, Frank H., 146, Hicks Street, Brooklyn, 
N.Y., U.S.A., Manager (Bergen Point Sulphur 
Works). 

1889. Powell, A. Ernest, Craigowan, Clarendon Road, 

Whalley Range, Manchester, Oil Merchant. 

1900. Powell, Harry J., Whitefriars Glass Works, London, 
E.G., Glass Manufacturer. 

1884. Powell, L. S., 5, Campdeii Hill Square, London, W., 
Electrician. 

1897. Power, Dr. Fred. B., Wellcome Research Laboratories, 
6, King Street, Snow Hill, Ijondon, E.C., Director. 
1902. Powney, Wm. E. F., 67, Barrett’s Grove, Stoke 
Newington, N., Analytical Chemist. 

1900. Pratt, N. P., Laboratory, Atlanta, Ga., U.S.A., 
Manufacturing Chemist. 

1889. Pratt, Walter E., 17, East Road, Lancaster, Analy- 
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1897. Schoder, Dr. liobt., 6, Brandreth Road, Balbam, 

S.W., Chemist. 

1902. Schofield, Jas. A., The University, Sydney, N.S.W., 

Australia, Lecturer in Chemistry. 

O.M. Scholefield, H. E., Edge Hill Chemical Works, Liver- 
pool, Chemical Manufacturer. 

1898. Scholes, Geo, R., Liebig’s Extract of Meat Co., Ltd., 

21, Longue Rue des Claires, Antwerp, Belgium, 
Analytical Chemist. 

1909. Schoonmaker, H., 703, West 9th Street, Cincinnati, 
Ohio, U.S.A,, Metallurgical Chemist. 

1895. Schroeder, E. August, c/o Church and Co., 36, Ash ’ 
Street, Brooklyn, N.Y., U.S.A., Chemist. 

1900. Schroller, Wm., 20, Mount Street, Manchester, 

Engineer. 

1894. Schryver, Dr. S. B., Effingham House, Arundel 
Street, Strand, W.C., Chepiist. 

1901. Schultze, Wm., 102, Academy Street, Jersey City 

Heights, N.J., U.S.A., Chemist. 

1902. Schulze, Emil A., 80, Sistova Rdtid, Balham, S.W., 

Incandescent Mantle Manufacturer. 

1893. Schttpphaus, Dr. R. C., 174, Broadway, New York 
City, U.S.A., Consulting (Chemist. 

1893. Schwab, Dr. L. C., Sedaustrasse 53, Beroburg, 

Anhalt, Technical Chemist. 

1901. Schwartz, David, c/o Southern Cotton Oil Co., Gretna 

La., U.S.A., Chemist. 

1902. Schwarz, Gustav A., 63, Wall Street, Now York 

City, U.S.A., Manager (Grasselli Chemical Co.). 

1900. Schwarz, Dr. Henry P., c/o Western Sugar Refining 
Co., PotrerOjSan Francisco, C|b(U.S.A., Chemist, 
1889. Sch?(reich, Emil, 20, Hyde Park Square, London, W., 
Technical Cheniiat. 

1894. Schweitzer, Dr. H., 40, Stone Street, New York 

City, U.S.A., Analytical Chemist, * 


1891. Scott, Andrew, Royal Gunpowder Factory, Waltham 
Abbey, Essex, Analytical Chemist. 

1893. Scott, A. Ross, Verreville, Lenzie, N.B., Manufac- 

turing Chemist. 

1889. Scott, Ernest G., 2, Talbot Court, Gracechurch 
Street, London, E.C., Soap Works Chemist. 

1898. Scott, Jas., Cawnpore Woollen Mills, Cawnpore, 
India, Chemist. 

1894. Scott, Jno. Gillespie, Anuislea, Nortbfield, Liberton, 

near Edinburgh, Analytical Chemist. 

1901. Scott, Leonard C., 1358, Wilton Avenue, Chicago, 

111., U.S.A., Chemist. 

1894. Scott-Smith, G. E., 67, Surrey Street, Sheffield, Ana- 

lytical Chemist. 

1902. Scott, Walter, 83, Albert Road, Levenshulme, 

Manchester, Chemist. 

1889. Scovell, M. A., Lexington, Kentucky, U.S.A., Agri- 
cultural Chemist. 

1887. Scrutlou, Willis J. C., 18, Billiter Street, London, 
E.C., Analytical Chemist. 

1896. Scrymgeoiir, Wm., Whistlebrae, Lamington Heights, 
Kalgoorlie, West Australia, Cheinist. 

O.M. Scudder, F., Mersey and Irwell Joint Committee, 44, 
Mosley Street, Manchester, Analytical Chemist. 

1895. Seabrooke, H. Cecil, Black Ash, Grays, Essex, 

Rescarcli Chemist. 

1900. Scarby, Fred. M., West Berkeley, Cal., U.S.A., 

Oilworks Superintendent. 

1889. Soarl, Albert, Montreiix, Victoria Road, Sidcup, 
Kent, Technical Chemist. 

1898. Searle, Alf. B., 280, Western Bank, Sheffield, 

Analytical Chemist, 

1896. Sedding, G. H. P., c/o Florida Syndicate, Jack- 

sonville, Florida, U.S.A,, Chemist. 

1901. Sederholm, Erik, 28, Jakopsgatan, Stockholm, 

Sweden, Chemist (Royal Navy Board). 

1901. Seder, Dr. F., c/o Geo. Lueders and Co., Che- 

micjil Works, Elizabeth, N.J., U.S.A., Manufac- 
turing Chemist. 

1893. Sefton-Jones, Herbert, c/o W. P. Thompson and 
Co., 322, High Holboru, W.C., Analytical Chemist. 

1902. Segaert, Edw., Colonial Sugar Refining Co., Ltd., 

O’Connell Street, Sydney, N.S. W., Australia, 
Analytical Chemist. 

1899. Seher, A., c/o Maas and Waldstein, Riverside 

Avenue, Newark, N.J., U.S.A., (Jhemist. 

1896. Seldner, Rudolph L., 1395, Dean Street, Brooklyn, 
N.Y., U.S.A., Instructor in Chemistry. 

1884. Semet, Louis, 217, Chauss^ de Vleurgat, Brussels, 
Alkali Manufacturer. 

1898. Sen (Gupta), Nagendra Nath, 18, Lower Chitpur 

Road, Calcutta, India, Physiciau and Chemist. 

1895. Senger, Robt., 37, Warren Street, New York City, 

U.S.A., Mamifaeturing Chemist. 

1899. Senior, Francis L., Lock 28, Sanford, Maine, U.S.A., 

Mill Chemist. 

O.M. Sevin, C., 68, Central Hill, Upper Norwood, S.E., 
and (Journals) c/o Dollman & Pritchard, 9 and 10, 
King Street, Cheapside, E.C., Chemical Engineer 
and Oil Refiner. 

1900. Seward, Geo. 0., Holcomb Rock, Va., U.S.A., 

Chemist. 

1896. Seyler, Clarence A., Technical Institute, Nelson 

Terrace, Swansea, Chemist and Assayer. 

1889. Seymour - Jones, A., Cambrian Leather Works, 
Wrexham, Leather Manufacturer. 

1892. Shanks, Arch., Bridgend Mills, Dairy, Ayrshire^ 
N.B., Chemist. 

1883, Sharp, James, Shirley Manor, Wyke, near Bradford, 

Yorks, Dyer. 

1891. Sharpe, Granville H., 11 & 12, Great Tower Street, 
London, E.O., Analytical Chemist. 

1884. Sharpies, Stephen P., 26, Broad Street, Boston, 

Mass., U.S.A., Analytical Chemist. 

1896. Sharpley, Wm. P., Haywood, Poplar Avenue, Bdg- 
baston, Blrmii^ham, Analytical Chemist. 

. 1900. Sharwood, Wm. J., c/o Montana Co., Marys- 

I ville, l^wis and Clarke Co., Mont., U.S)A.^ 

' Metallurgical Chemist. 
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1900. 

1885. 
1883. 
1890. 
1902. 
O.M. 
O.M. 

1892. 
1002. 
1889. 
1900. 

1893. 

1898. 

1895 

1899 

1893. 

1899. 
1896. 

1886. 

J 902. 
1888 . 

1893. 

1899. 

1900. 
1899. 
1897. 
1902. 

1901. 


1899. 

1890. 

1901. 

1902. 
1902. 
190L 
O.M. 
1892. 
1901. 
1899. 
1898. 


Sliattuck, A. F., The Sohray^ Process Co., Detroit, 
Mich., U.S.A., Chemist. 

8haw, F, W., Temple Honse, Heapey, near Chorley, 
Lancashire, Analytical Chemist. 

Shaw, Geo., 85, Temple Row, Birmingham, Patent 
Agent. 

Shaw^ U. Dixon, Bond Street, Dewsbury, Yorks, 
Analytical and Consulting Chemist. 

Shaw, Wm. R., Oak Lea, Carlton Road,Godley, near 
Hyde, Cheshire, Chemist (Tennants and Co.). 
Shearer, A., 86, Demesne Road, Alexandra Park, 
Manchester, Technical Chemist. 

Shenstone, W. A., F.Ii.S., Tufllcigh, St. Vincent 
Rocks, Clifton, Bristol, Chemical Lecturer. 
Shcnton, Jas. P., 29, Claude Road, Chorltoii-cuin- 
llanly, near Manchester, Analytical Chemist. 
Shepard, Chas. H., Chemical Laboratory, Union 
Iron Works, San Francisco, Cal., U.S.A.. Chemist. 
Shepard, Dr. CJhas. U., P.O. Box 284, Charleston, 
S.C., U.S.A. 

. Shepherd, E. Sanger, 5-7, Gray's Inn Passage, Hol- 
boiu, W.C., Scientific Instrument Maker. 

. Shepherd, H. H. B., Northcote, Mount Pleasant 
Lane, Upper Clapton, N.E., Chemist. 

Shepherd, Reginald des F., c/o Calico Printers* 
Association, 36, Mosley Street, Manchester, Print- 
works Chemist. 

Sherman, G. W., c/o North Western Rubber Co., 
Litherland, near Liverpool, General Manager. i 

Shero, John E., c/o Pittsburg Reduction Co., : 

Niugarii Falls, N.Y., U.S.A., Chemist. i 

Shields, Dr. .lohn, 4, Stanley Gardens, Willesden ^ 
Green, London, N.W., Chemist. | 

Shillitoe, Frank, 35, Pontefract Road, Castleford, | 
Yorks, Chemist. j 

Shimoinura, K., c/o Osaka Seimi Works Co., Kawa- I 
gishioho, Nishiku, Osaka, Japan, Chemist. 

Shimosc, Masachika, Shiinose Powder Works, Taki- 
nogawa, near Oji, Tokyo, Japan, Chemical 
Engineer. j 

Shimotome, Henyi, Higher Technical School, Asa- | 
kupa, I’okyo, Japan, Professor of Chemistry. i 
Shishkoff, Sergius A., Mojga, Elabouga, Govt, of ! 

Viatka, Russia, Manufacturer Glass Works. 1 

Shishkoff, Waldemar A., Chemical P^ngiiieer. * 

Sholes, ( ’has. E., c/o General Chemical Co., 25, Broad 
Street, New York City „U.S. A., Chemical Salesman, i 
Shook, Albert, 6, York Road, West Hendon, Analy- i 
tical Chemist. I 

Shores, Dr. Jeff, H., Derby Road, Faniworth, Widnes, 
Chemist. ! 

Shorey, Dr. Edmund C., Office of Board of Health, 
Honolulu, H.I., Chemist. 

Shubridge, Sydney Y., M.I.C.E., Gasworks, Lower 
Sydenham, S.E., Gas Engineer. 

Shukoff, Dr. Alexis A., Borowaja, No. 80, St. Peters- 
burg, Russia, Technical Chemist. 

Shuler, Darius P., Sudbury, Out., Canada, Chemist. 
Shutt, Frank T., Central Experimental Farm, Ottawa, 
Canada, Agricultural Chemist. 

Siau, Raymond L., 32, Sussex Villas, Kensington, W., 
Carbohydrate Research Chemist. 

SiMey, Samuel E., 3, Rutland Road. Ilford, Essex, 
Techuical Chemist. 

Siebold, Alfred, Eglinton Dyewood Mills, Alloa. N.B.. 
Technical Chemist. 

Silberrad, Dr. Oswald, HiU Top, Shooter’s HiU, 
Kent, Research Chemist. 

Sill, T. T., c/o United Alkali Co., Ld., Flint, North 
Wales, Alkali Works Manager. 

Silroster, Harry, 78, Holyhead Road, Hands worth, 

^ Birmingham, Anaiytiofd and Consulting Chemist. 

Sim, Wilfed A., c/o Wm. Sim and Son, 40, Jane 
. Street, Leitb, N.B., Colour ManufiiGtarer. 

Simeons, Carl, 70, Finsbury Pavement, London, E.C., 
Gelatine Manufacturer. 

Sirnon, Dt* A., 55^56, Bishopigate Street, EC., . 
Chemioal Fn^eet. • j 


1890. 

1908. 

1897. 

O.M. 

1900. 
1894. 
1890. 
1889. 
1899. 

1901. 
O.M 


Simonds, Dr. F. M., 159. Front Stieet, New York 
City, U.S.A., Mining Engineer and Aasayer. 
Simonson. Wm., 126, Wett 9th Street, Cincinnati, 


1885. 

1894. 

1901. 

1897. 

1891. 

1901. 

1896. 

1897. 

O.M. 

1887. 

1895. 
1899. 

1883. 
1901. 

1898. 
O.M. 

1884. 

1880. 

1898. 

1897 

1898. 

1890. 

1893. 

1895. 

0.11 

1892. 

1900. 


Ohio, U.S.A., Chemist. 

Simpson, E. S., Geological Surrey Laboratory, 
Museum Street, Perth, West Australia, Assayer. 
Simpson, W. S., Halcyon House, Private Boad, 
Enfield, N., Analytical Chemist. 

Sims, W. Edgar, Portiusculo Lodge, Higher Crumj^- 
sail, Manchester, Techuical Chemist. 

Sinclair, Dr. W., 60, Stirling Rood, Trinity, Edin- 
burgh, Chemist. 

Sindall, U. W., 80, Mauor Road, Brockley, London. 

S.E., Paper Mills Chemist. 

Singer, Ignatius, c/o Whitaker Bros., and Co., Newlay, 
near Leeds, Manufacturing Chemist. 

Siugmaster, J. Arthur, c/o New Jersey Zinc Co. of 
Penna., Palmerton, Pa., U.S.A., Chemist. 

Sinnatt, Frank S., Glenside, Church Lane, Moston, 
Manchester, Demonstrator of Chemistry. 

Sisson, G., jun., c/o Washington Chemical Co., Ltd., 
Washington Station, R.S.O., Co. Durham, Works 
Manager. 

Skaife, Wilfred T., 630, Sherbrooke Street, Montreal, 
Canada, Sugar Chemist. 

Skelton, John R., c/o Norwich Crape Co., Ltd., 8t« 
Augu.s1.ine’s, Norwich, Technical Chemist. 
Skertchley, Sydney A. R., Albuhera, Marlborough 
Road, S. Croydon, Mining I^ngineer. 

Skertchley, W. P., Laboratory, 11, Billiter Square, 
P'.C., Analytical Chemist. 

SkiltoD, C. F. PI., Brewery House, Staines, Brewer. 
Skinner, Hervey J., c/o Little and Walker, 7, Ex- 
change Place, Boston, Mass., U.S..\., Chemist. 
Skurray, Thos., United Breweries, Abingdon, Berks, 
Brewer. 

. Skvortzoff, Basil N., (communications), Works of 

Oushkoff & Co. ; (Journals), Igoiiiimnovo, Kazan, 
Russia, Cbeidtcal Technologist. 

. Slade, H. E., India Rubber Works, Streatham Com* 
tnon, London, S.W., Rubber Works Manager. 
Slatter, Geo. W., Carlton Terrace, Nab Wood, Shipley, 
Yorkshire, Analytical Chemist. 

Slocum, Dr. P>ank L., 401, South Linden Avenue, E.E., 
Pittsburg, Pa., U.S.A., Chemist. 

Slosson, PM win Pi., University of Wyoming, Laramie, 
Wy(uning, U.S.A., Professor of Chemistry. 

Smail, J. I., Warren Wood, Hayes Common, Becken- 
bam, Kent, Chemical Manufacturer. 

Smule, Dr. F. J., c/o Win. Davies Co., Toronto, 
Canada, Chemist. 

Small, Fritz H., c/o Gruton and Knight Manufacturing 
Co., Worcester, Mass., U.8.A., Chemist. 

Smetham, A., 16, Brunswick Street, Liverpool, Ana- 
lytical Chemist, 

Smiles, Jas., 173, Bruntsfield Place, and (Journals) 
Blandfield Chemical Works, Lower Broughton 
Road, Pidinburgh, Manufacturing Chemist. 

Smith, Alfred, Excelsior Chemical Works, Claytob, 
Manchester, Manufacturing Chemist. 

Smith, Alf, B., Whiteley House, Glossop, Derbyshire, 
Bleacher and Dyer’s Manager. 

Smith, Allan, c/o Kellner-Partington Paper Pulp Co., 
Hallein, bei Salzburg, Austria, Paper Mills Chemist. 
Smith, Andrew B., P.O. Box 90, Queenstown, C.C., 

S. Africa, Chemist. 

Smith, Andrew T., 43, Castle Street, Liverpool, 
Cbemioal Broker. 

Smith, PMgar B., Prince Regent’s Wharf, Silvertown, 

E., Chemist. 

Smith, Dr. E. Ellsworth, 26, East 29th Street, 
New York City, U.S.A., Consulting Pbysioloirieal 
Chemist. 

Smith, Edgar F,, c/o E. M. Robson, Trelawhy, Fair* 
fax Road, Bedford Park, W., Analytical 
Smith, Ernest A., The Assay Office, LeopbUl Stieet, 
Shield, Assayer. 

Smith, £. Sell, 219, East Market Stnift, Warren, 
Ohio, UEA., Manufacturing Chemiit. 
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U9«, Smhh, B. ShrapnelJ, S«. Rotttiiio KoJd, WiTertfea, I 
Liven»ool^ Ch*5mic»l Engmeer. • , 

1891. Smith, FrancitP., 20-21, Qiieenhlthe, Upper Thames i 
Street, London, E.C . Chemist. ' : ' ! 

1902. Smith, Frank Gumey, 7, Luxemburg Gardens, Brook 
Green, W., Chemical Student. 

O.M. Smith, G., t^ooehall Terrace, Falkirk, N.B., Explosive 
Works Manager. 

1897. Smith, Sir Geo. J., Messrs. Bickford. Smith. 9c Co., 
Ltd., Tuckingrnill, Cornwall, Fuse Manufacturer. 
1890. Smith, Harry, 74, Holly Arenue, Jesmond, New- 
castle-on-Tyne, Technical Chemist. 

1890. Smith, Horry E., L.S. & M.S. Uailway. Collinwood, 
Ohio, IT.S.A., Analytical Chemist 

1900. Smith, H. Ewing, 2‘J. City Road, London, E.C., 

Mnnufacfuriiig Chemist. 

1902. Smith, Uy. Geo., Technological Museum. Harris 
Street, Ultimo, Sidney, N.S.W., Australia, i 
Assistant Curator and ( 'liemist. 

1901. Smith, H. Procter, 52, St. John’s Street, Coatbridee. I 

N.B., Metallurgical Chemist 

O.M. Smith, H. R., 1. Aubert Park, Highbury, London, N., 
Analytical Chemist. 

1901. Smith, H. Sutcliffe, Edward Ripley and Son, Ltd., 
Bowling Dyeworks, Bradford, Manuginij^ Director. 
1890. Smith. H. Wood, o/o John Batt and df. Ltd., 39, 
Old Broa(l Street, M ^ondon, E.C , Chemist. 

1897. Smith, James, 30, Milner Road, Aighiirth, Liverpool, 

Analytical Chemist. 

1893. Smith, Jan. F., I Second Avenue, Halifax, Yorks, 
Analytical Chemist. 

O.M. Smith, J., Ash Grove House, Radclitfe, Manchester. 

1901, Smith, J. Cniickshank, 30. Nassau Street, Mortimer 

Street, London, W., Technical Chemist. 

O.M. Smith, Dr. J. H,, Wollishofen, ZOrich, Swiixerland, 
Chemical Manufacturer. 

1884. Smith, J. Johnstone, Lockwood Brewery, Iludders- 
field, Brewing Chemist. 

1902. Smith, Jno., Colonial Sugar Refining Co., l^td., 

O’Connell Street, Sydney, N.S.W., Australia. 

1898. Smith, John, Hartley Street Dyeworks, Dewsbury, 

Yorks, Dj'cr. 

1896. Smith, Joseph Kent, Glascoed, Shaviugton Avenue, 

Hoole, Chester, Metallurgical Chemist. 

1888. Smith, J. Tertius, Richmond House, Plaistow, Essga', 
Technical Chemist. 

O.M. Smith, Jno. W., Massachusetts Institute of Techno- 
logy, Boston, Mass., U.S.A., Analytical Chemist. 
1890. Smith, J, Wm., Solvay Process Co., SjTacuse, N.Y., 
U.S.A., Alkali Works Manager. 

1898. Smith, K. F. Wood, Laboratory, 89, Bartholomew 
Close, E.C., Consulting Chemist. 

1890. Smith, R. Greig, Linnean Society’s II«)nse, Elizabeth 
N.S.W., Analytical Chemist. 

1890. Smitli, R. Watson, 45. Millbrae Road, Langside, 
Glasgow, Chemical Works Manager. 

1900. Smith, T. Connell, Blundfield Chemical Works, 
Edinburgh, Manufacturing Chemist. 

1897. Smith, Theophilus R., o/o Brotherton Sc Co., Haigh 

Park Chemical Works, Stourtou, near Leeds, 
Chemist. 

1 89 6.^ Smith, Walter E,, 158, Doyle Avenue, Providence, 
R.I., U.S.A., Instructor in Chemistry, 

1908. Smith, Dr. Warren R., Lewis Institute, Chicago, 111., 
US. A., Teacher. 

O.M. Smith, Watson, 34, Upper Park Road, Haverstock 
Hill, N.W., Editor of Society’s Journal. 

O.M. Smith, Wilfred J 182, West Street, Glasgow, Chemical 
Manufacturer. 

1896. Smith, Dr. W. Stanley, Bryntirion, Bershara, near 
Wrexham, North Wales, Brewer. 

O.M. Smitfaells, Prof. A., F.K.S., Yorkshire College, Leeda, 
Professor of Chemistry. 

1902. Smither, F.*’ W., 30, Cole Building, Nashville, Tenn., 
U S. A., Analjiical Chemist. 

O.M. Smithers, F. O., Pashwood House, OTNcw Broad 
Street, Londoot E.C., Chemical Agent. 
im, Smoot, Albert M., 1263* Waverly Place, EUzabetU 
N.J., U.S.A., Analytical Chemist, 


1902. Smyth, Dr. Morland, c/o Maoder Bros., John Street, 
^ Wolverhampton, Chemist. 

1902. Smytho, Jno. A., Durham College of Science, New- 
castlo-on-Tyne, DemoostraCur in Chemistry. 

1902. Smythe, Dr. J. S., c/o W. MeadoweroR and Son, 
Ltd., Regent Street, Blackburn, Analytical 
Chemist. 

1888. Snspe, Dr. U. Lloyd, Balholm, Lathom Road, South- 
port, Director of Education for Lancashire. 

189G. Snowdon, Jno., juu., Messrs. Snowdon, Sons, & Co., 
Mill wall, E., Chemical and Oil Manufacturer. 

1900. Snyder, Geo. D.,3l, Bradford Street, Brooklyn, N.Y. , 
U.S.A., Chemist. 

1902. Snyder, Prof. Harry, 2090, Commonwealth Avenue, 

Sr. Anthony Park, Minn., U.S.A., Professor of 
Agricultural ( hemistry. 

1900. Sodeau, Wm. II., 114, Park Road, Newcastle-on- 
Tyne, Chemist. 

1894. Sohn, Chas. E.. 2, Harpnr Street, Belford Row, 
]..ondon, W.C., Analyst. 

1»95. Solvuy, Armand, 25, Rue Prince Albert, Brussels, 
G^ranr de ia Societo Solvny et Cie. 

1884. Solvay, Ernest, 43, Kuo des Champs Ely sees, Brus- 
sels, Alkali Manufacturer. 

1903. Somermeier, Edw. E., l.VJO, Neil Avenue, Columbus, 

Ohio, U.S.A., Chemist. 

1897. Somerset, II. Sr. John, jun., Mount Morgan Gold 
Mining Co., Mount Morgan, Queensland, Austra- 
lia, Assayer. 

1884. Sommer, Adolf, corner 1st and Binney Streets, East 
Cambridge, Boston, Mass., U.S.A., Pharmaceutical 
Chomiftt. 

1894. Sonstadt, Edw., Church Fields, Cheshunt, Herts, 
Chemical Technologist. 

1896. Soivl, Ernest, 119, Rue Noire Darne-des-Champg, 
Paris, VI., Engineer. 

1896. Souther, H., 440, Capitol Avenue, Hartford, Conn., 
U.S.A., Chemical and Metallurgical Engineer. 

1802. Southern, Thos., Jr., Wbeathill C'ketuical Works, St. 

Simon Street, Salford, Manufacturing Chemist. 

1883. Soward, A. W., 28, Therapia Road, Honor Oak, 
S.E., Principal Clerk (Legacy Duty Office). 

1890. Sowerby, Thos. H., Canal Soap Works, Veriiey Road, 
Rotherhithe New Road, S.E., Soap Mmufacturer. 
O.M. Sowerby, W. M., c/o United Alkali Co., Ltd., Allhusen 
Works, Gateshcad-on-Tyue, Laneanhire, Alkali 
Works Manager. 

1887. Spackman, Chas., Ro.schaugli, Clitheroe, Lanca.shire, 
Portland Cement Manutucturer. 

1900. Sparks, John C., c/o The De la Vergne Refrigerating 

Machine Co., toot of Eat-t 138th Street, New York 
City, U.S.A., Chemist. 

1901. Sparrow, -J. Marcellus, c/o Imperial Varnish and 

Colour Co., Ltd., 6-22, Morse Street, Toronto, 
Canada, Varnish and Colour Manufacturer. 

1883. Spence, D., Alum WorU.s, Mauche>ter, Alum Manu- 
facturer. 

O.M. Spence, F., Alum Works, Mancliei.ter, Alum Manu- 
facturer. 

1903. Spence, Howard, ( Journals) Audley, Broad Road, 
Sale, Cheshire, and c/o J^eicr Spence and Sons, 
Ltd., Alum Works, Manchester, Chemical Manu- 
facturer. 

1901. Spence, Jno. Davidson, 415, Ashton New Road, 
Clayton, Manchester, Chemist. 

1894. Spence, J. Napier, 69, Frithville Gardens, Shepherd’a 
’ Bush, VV'., Teacher of Chemistry. 

1883. Spence, Jno. W., Tiviot Colour Works, Manchester 

Road, Stockport, Drysalter. 

1900. vSponcer, Harold R.S., Spring Side, Sharpies, Bolton, 

Lancs., Paper Maker. 

1884. Spencer, Jno., Globe Tube Works, Wednesbory, 

Tube Manufacturer. 

O.M. Spencer, J. W,, New biggin House, Kenton, New- 
castle^n-Tyne, Steel Manufacturer. 

1901. Spencer, Bobi., jnn., c/o K. Ripley and Son, Ltd. 

BowHng Dyeworks, Bradford. 

1902. Spefry, Elmer A., 855, Case Avenue, fclevelan4> 

Ohio, U.S. A., Elnetricul Engineer. 
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1897. Sperry, Erwio 8.. P.O. Box C5C, Bridgeport, Coon., 
U.S.A., Metallurgist. 

1884. Spiegel, Dr. Adolf, Messel, bei Darmstadt, Germany, 

Anatytical Chemist. 

1899. Spieler, Aug. J.. c/o Tlie Will and Baumer Co., 

Syracuse, N.Y., U.S.A., Stearic Acid Works 
Superintendent. 

1889. Spies, Adolph, 102, Fenchurch Street, London, E.C., 
Chemical Merchant. 

1889. Spies, Hermann, 102, Fenchurch Street, London, 
E.C., Chemical Merchant, 

1885. Spiller, A., Edison-Swan Electric Co.. South Henwell 

Works, Newcastle-on-Tyne, Electrician. 

O.M. Spiller, J., 2, St. Mary’s Hoad, Canonhury, Lon- 
don. N., Consulting Chemist. 

1896. Spoor, J. L., Madras Cement Works, Madras, India; 
and (Journals), Uede Court, Rochester, Kent, 
Portland Cement Manufacturer. 

O.M. Sprengel, Hermann Johann Philipp, Ph.D. 
(Heidelh.), F.U.S., Royal Prussian Professor 
(titular) ; Journals to Prof. Sprengel, F.R.S., 
Savile Club, 107, Piccadilly, London, W., Chemist. 

1900. Spurge, Edw. C., Socicte Fran^aise de riudiistrie 

Chimique, 7, Quai de Seine, Courbevoie, near Paris, 
Chemist. 

1901. Spurlin, Oscar L., Drawer 13, Columbia, S.C., 

U.S.A., ('hemist. 

O.M. Squire, P. W., 413, Oxford Street, London, W., Phar- 
maceutical Chemist. 

O.M. Squire, Dr. W. S., Clarendon House. St. John’s Wood 
Park, N.W., Chemical Eugiueer. 

1901. Stacinpfli, Major W., Worblaufen, Bern, Switzerland, 

Director (Swis.s Smokeless Powder Factory). 

1896. Stafford, Chas. H., (Journals) c/o The Birkacre 
Printing Co., and Hollyfield, Weldbank, Chorley, 
Colourist. 

O.M. Stahl, Dr. K. F., .57th Street and A, V. Rjr., Pitts- 
burg, Pa., U.S.A., Chemical Works Manager. 

1884. Staiining, John, Broadfield, Ley land, near Preston, 
Bleacher. 

1902. Stanstield, Edgar, Wlmlley, near Blackburn, Lanca- 

shire, Lecturer in Chemistry. 

4888. Stantial, Frank (r., e/o Cochrane Chemical CJo., 
Everett, Mass., U.S.A,, Technical Chemist. 

188.'i. Staples, H. J., The Old Hall, Spondon, Derby, Colour 
Mariufaciurer, 

4 ).M. Stark, J. F., 9 Allfarthing Lane, Wandsworth, S.W., 
Works -finperintendenU 

1896. Statliam, Noel, Compahia General de Productoa Quir 
micos del Aboho, Gijon, Spain, Engineer. 

1895. Stead, J. Christopher, 42, Grove (Jreen Road, Ley- 

tonsione, N.E., Chemist and Manager. 

^).M. Stead, J. E., 11, Queen’s Terrace, Middlesbrough- 
on-Tees, Analytical Chemist. 

1898. Stearns, Thercn C., 41, Montgomery Street, Jersey 
City, N.J., U.S A., Consulting Chemist. 

O.M. Stobbins, Dr. J. H., 80, Madison Avenue, New York 
City, U.S.A , Analytical Chemist. 

O.M. Steedraan, R. H., Golftyu, Carrick Road, Ayr, N.B., 
Chemical Manufacturer. 

1896. Steel, Fred. W., c/o Cuming, Smith, and Co., Yarra- 

ville, Melbourne, Vic., Analytical Chemist. 

1900. Steel, Jno. S., Adelaide Chemical Works, New 

Theharton, Adelaide, South Australia, Chemist. 
1884. Steel, R. Elliott, 38, East Park Parade, Northampton, 
Headmaster. 

O.M. Steel, Thes., Colonial Sugar Refinery, O’Connell 
.on. C, N,S.W., Australia, Sugar Chemist. 

189^. Stem, Sigmund, 214, Upper Parliament Street, Liver- 
pool, Sugar Refinery Manager. 

1897. Steinhart, Dri Oscar J., 4, Palace Street Mansions, 

o ^‘^hntifacturing Chemist. 

1901. Stemmetz, Chas. P., Research Labomtory, General • 
.... o ®‘*«*'‘®Co,Sohene«tndy,N.Y„U.aA„Electrici»n. 
1887. Steohottse, T., Townbead, Uoohdale, Aotilyticai 

Chemist ' 

1892. Stephens, M. E., 4 , Cailton Gardens^ London, S.W. ; 
apd ( Jooruls) 57-60, Aldersgate Stteet, Londt^it 
B.C., Ink Manofkctnm. 


l^. H. Chat., M,P,, 4, Carlton Gardens, London, 

8.W., Iuk Manufacturer. 

• 1889. Stem,* Arthur L., Southbank, Stapenbill Road, 
Barton-on-Trent, Brewing Chemist. 

O.M. Steuart,^ D. R., Osbbrno Cottage, Broxburn, West 
Lothian, N.B., Oilworks Chemist 
1899. Stevenot G. A., c/o Schoellkopf, Hartford, and 
Hanna Co,, 100, William Street, New* York CiCf. 
U.S.A., Chemist. ^ 

I 1898. Stevens, Arthur F., 61, Balfour Road. Highbury 
j New Park, N., Paper Examiner, 

j 1902. Stevens, Hy. P., The Firs, Ash, Surrey, Domon- 
strator in Chemistry. 

I 1894. Stevens, Jno. H., 295, Ferry Street, Newark, N.J., 
i U.S.A., Manufacturing Chemist, 

i 1902. Stevens, M. White, Bedford Villa, Plymouth, 
i Chemist. 

j 1884. Stevens, Win., The Native Guano Co., Ltd., 29, New 
I Bridge Street, Blaokfriars, K.C., Secretary. 

1899. Stevenson, Arnold, 4, Porchester Gardens, Loudon, 

I W,, Chemist. 

1901. Stevenson, M. R., Morrison and Cass Paper Co., and 
(Journals) Ward House, Tyrone, Blair Co., Pa., 
U.S.A., Chemi.'>t. 

O.M. Stevenson, Dr. T., Guy’s Hospital, London, S.E., 
Chemical Lecturer. 

O.M. Stevenson, W., Standard Works, 95a, Southwark 
Street, London, S.E., Chemical Manufacturer. 

1901. Stewart, David B. 1)., Aberdeen Comb VV^orks, 
llutcheon Street, Aberdeen, Managing Director. 
1890. Stewart, Robt., (;c, Henry Road, West Bridgford, 
Nottingham, Chemical Works Manager. 

1896. Stewart, R. Patrick, 59, Well wood Terrace, Kerr 
Street, Kirkintilloch, N.B., Analytical Chemist. 
O.M. Stewart, S., c/o Michael Nairn and Co., Ltd., 
Linoleum Works, Kirkcaldy, N.B., Technical 
Chemist. 

1899. Stewart, Sami., 16, Great George Street, West- 

minster, S.W., and (Journals) Parkhurst Park 
Road, Wallington, Surrey, Managing Director 
(Explosives Co.). 

1901. Stifol, Walter If., 1319, Locust Street, Alleirhonv 
Pa., U.S.A., ranner. ^ 

1903. Stillwcdl, Albert G., 55, Fulton Street, New York 
City, U.S.A., Chemist. 

1886. Stirk, Jos., Ferncliffe, Elm Bank, Nottingham, 

Brewer’s Engineer. 

1893. Stock, F. W. Keating, Dinsdalo Rectory, Darlington, 
Analytical and Consulting Chemist. 

1900. Stockdale, Edgar, Printworks, Birstali, Yorka, Colour 

Mixer*. 

1888. Stockdale, Wm., Irwell Printworks, Stacksteads, near 
Manchester, Calico Printer. 

1887. Stocks, H. B., Lynwood, Neston, Cheshire, Analytical 

Chemist. 

1001. Stoddart, Chaa. W 246, Equitable Building, Denver, 
Col., L.S.A., (>hemist and Metallurgiar. 

1903. Stoddaril, Jesse D., c/o Operating Board, American 
Radiator Co., Lake and Dearborn Streets, Chieaffo. 
III., U.S.A. ^ * 

1885. Stoddart, F. Wallis, Western Counties Laboratory, 
Bristol, Analytical Chemist. 

1899. Stoddart, Reginald F., 102, S medley Road, Cheetharn, 

Manchester, ( 'hernist. 

O.M. Stoer, J., 6, Hanover Quay, Dublin. 

O.M. Stoker, G. N., 9, Lessar Avenue, CJapham Common, 
S.W., Analytical Chemist. 

1899* Stokes, Alf. W., Laboratory, Vestry Hall, Paddington 
Green, W., Public Analyst, 

1898. Stokes, Dr. Henry N., U.S. Geological Survey, 

Washiwglon, D.C., U.S.A., Chemist. ’ 

1892. Stone, Frank, Laboratory, 193, Collins Street, Mel* 
bourne, Victoria, Analytical Chemist and Aasayer. 

1900. Stone, Geo. C., c/o New Jersey Zinc Co., 11, Bfoad* 

way, New York City, U.S.A., Engineer. 

1899. Stone, 1. F., 100, william Street, New York City, 

U.S.A., Chemical Merchant 

1188. StODS^ Thoe. W., Chemictl Works, George 
Bristol, Chemical Manufaetarer. * ^ 
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1902, Storar, John, (Journals) Goniston Lod^, Homtea; 
and (communications) c/0 Mofsrsi Beckitt and 
Sons, Hull, Chemical En^neer, 

O.M. Storey, I. H., Haverbreaks, Lancaster, Chemical 
l^nufacturer. 

1902. Storr, Bertram V.* 1, Oakfield Road, Ilford, Essex, ^ 

Chemist 

1888. Stove, W. T., Inland Revenue, Wellington, Salop, 

Analytical Chemist. 

1883. Strangman. J. Pirn, 38, Rue Deabordcs- Valmore, 
Passy, Paris, Bleacher. 

1903. Strickler, Emerion H., Johns Hopkins Club, 516, 

Park Avenue, Baltimore, Md., U.S.A., Chemist. 

1887. Strong, Colin R., 13, St. Ann Street, Manchester, Oil 
Merchant. 

O.M. Stuart, C. E., 29, Mosley Street, Newcastlo-on- 
Tyne, Chemical Apparatus Dealer. 

1896. Stuart, Harry T. R., Know Mill House, Entwistle, 
near Bolton, Printworks Sub -Manager. 

O.M. Stuart, T. W., 7, Livingston Drive, Sefton Park, 
Liverpool, Alkali Works Manager. 

1901. Stuart, Dr. W. Theophilus, 197, Spadina Avenue, 

Toronto, Cantida, Physician and Professor of ! 
Chemistry. , 

1896. Stubbs, Augustus J., 50, Calle do herraz, Madrid, j 
Spain. j 

O.M. Studer, Dr. A., Postgebaudo, Olten, Switzerland, | 
Consulting Chemist. 

1890. Studer, Simon J., Helvetia, Stockton Heath, near | 
Warrington, Technical Chemist. ^ j 

1898. Styles, R. Curling, Knockhall, Greenhithe, Kent, i 

* Analytical Chemist. 1 

1900. Suart, Arthur B., St. Paul’s Works, Paul Street, 
Finsbury, E.C., Manager of Melting Department. 
1896. Suckert, Dr. J. J., 233, Broadway, New York City, 
U.S.A., Manufacturing Chemist. 

1895. Sudborough, Dr. J. J., University College of Wales, 
Aherystwitb, Lecturer in Chemistry. , 

1889. Sulman, H. L., 44, Loudon Wall, London, E.C., i 

Chemist and Metallurgist. ^ | 

1895. Summers, Bertrand S., c/o McCormick Harvesting 

Machine Co., 7, 3Ionroe Street, Chicago, HI., 
U.S.A., Electro-Chemist. 

1902. Summerskill, Dr. Wm., 92, Harrow Hoad, Leytonstone, 

N.E,, Ethyl Chloride Manufacturer, 

1890. Sumner, Harold, Worthington, near W igan. Dyer and 

Bleacher. 

1896. Sunderland, A., 84, Hain worth Wood Road, Ingrow, 

Keighley, Teacher of Chemistry. 

1899. Suudstrom, Carl, c/o Solvay Process Co., Detroit, 

Mich., U.S. A., Chemist. 

1895. SundstrOm, Karl J., Trenton, Wayne Co., Mich., | 
U.S.A., Manufacturing Chemist. | 

1884. Sutherland, D. A., 28, Victoria Street, Westminster, 

S. W., Consulting Technical Chemist and Assayer. 
1894. Sutherland, Geo., Crotl Cottage, Bonhill, N.B., 
Chemist. _ 

1887. Sutherland, Jas., c/o British Aluminium Co., Ltd., 
Larne Harbour, Co. Antrim, Ireland, Chemist. 

O.M. Sutherland, R. M., Lime Wharf Chemical Works, 
Falkirk ; and Solsgirth, Dollar, N.B,, Chemical 


Manufacturer. 

1899. Sutherst, Dr. Walter F., 2, Vermont Villas, Napier 

Road. Wembley, Middlesex, Science Master. 

190L Sutro, H. H., 126, Liberty Street, New York City, 
TJ.S.A., Chemist. , v . i 

O.M. Sutton, Francis, Norfolk County Laboratory, Red- 
Well Street, Norwich, Analytical Chemist. 

1886. Sutton, F. Napier, 6, Grosvenor Gardens, Willesden 
Gwen, N.W., Alkali Works Inspector. ^ 

1900. Sutton, W. Idnoolne, Hillcroft, Eaton, Norwich, 

Puhlip Analyst 

OM. Swan, J.OfUUeroh. 4, Nicholas Buildings, NewcasUe- 
on-Tvne, Manufacturing Chemist 

O.M. Swan, fir. Jofc W.,RB.S.. 58. HoUaod ^London, 
W., OiWniatiindBlwtrician. , 

1398. Swanson, jai. F., (Jonmato) «/<> S~‘ QlMemetoter 


and Co., Iqulquc, Chile ; (subs.) ^ 

13, BelvHle Street, Greenock, 


Chemist. 


) 884. .Swinburne, Geo., (d^icamals), 99, Queen Street, MeL 
bourne, Australia ; (subs.) o/o p. R. Lee and Co., 
5, Laurence Pountney Hill, E.C., Qm Engineer. 

1901. SwintOQ, Ralph S., c/o W. J. Bush, Incorporated, 
Linden, N. J., U.S.A., Analytical Chemist ^ 

1909. Sy low, Paul L. P. G., Korsfir, Alexandra Street, 
Drummoyoe, Sydney, N.S.W., Australia, Analytical 
Chemist. 

O.M. Syme, W. B., Elm Cottage, Addiewell, West Calder, 
N.B., Oil Works Chemist. 

1900. Symes, Dr. W. IL, Government Health Officer. 


T 


1895. Taber, 6. H., 1840, South Broad Street, Philadel- 

phia, Pa., U.S.A., Dept. Superiuteudent (Atlantic 
Refining Co.). 

1896. Takagi, T., c/o Sumitomo, Kobe, Jaj)an, Chemical 

Engineer. 

O.M. Takamatsu, T., Tokyo University, Japan, Analytical 
Chemist. « 

O.M. Takamine, Dr. J., 1611, Amsterdam Avenue, New 
York City, U.S.A., Engineer. 

1890. Takayama, .1 intaro, Nando Ma«.‘hi, 26, Ushigom?, 
Tokio, Japan, Director (Imperial Industrial 
Experiment Station). 

1901. Talati, Iv. E., Minocheher Leather Works, Dharavi, 

Bombay, India, licather Dresser. 

1903. Talbott, Dr. B, E., Chaney ville, hid., U.S.A., Manu- 
facturing Chemist. 

1902. Talley, Tho.s. Washington, e/o Tuskegeo Institute, 

Tuskegee, Ala., U.S.A., Chemist. 

1898. Tanaka, Keishin, Matsiiba Hotel, KudanHaka, Uye, 
lokio, Japan, Chemist. 

1900. Tankard, Arnold K., 67, Surrey Stn'ot, Sliolfield, 

Analytical Chemist. 

O.M. Tate, F. H., 9, Hackins Hey, Liverpool, Analytical 
and Technical Chemist. 

1902. Tate, Francis G. H., Inglewood, Beckwith Road, 
Dulwich, S.K., Assistant .\nalyst (H.M. Customs). 
O.M. Tatlock, J., 45, Renfrew Street, Glasgow, Laboratory 
Furnisher. 

O.M. Tatlock, R. B., Novara, Stirling, N.B., Consulting 
Chemist. 

1902. Tatters, Hugh Lee, 17, Waterloo Gtoad, Runcorn, 
Cheshire, Analytical Chemist. 

I 1892. Tatton, Reginald A., Mersey and Irwell Joint Com- 
mission, 44, Mosley Street, Manchester, Civil 
I Engineer. 

I O..M. Taubman, K, 12, Eton Road, Haverstock Hill, N.W., 
Analytical Chemist. 

1901. Taussig, Emil, 26, East 59th Street, New York City, 

U.S.A., President (West Di.sinfecting Co.). 

1898. Taverner, W., Ashland, Oregon, U.S.A., Brewers' 
Chemist. 

1901. Tayler, Jno. Bernard, 2, Alma Terrace, Wavertree, 

Liverpool, Works Chemist. 

1902. Taylor, Arthur P., 460, Jarvis Street, Toronto, Ont., 

Canada, Manufacturer. 

1898. Taylor, B. Franklin, Gainesville Cotton Oil Co., 
Gainesville, Ga., U.S.A., Manufacturing Chemist. 
1902, Taylor, Edward R., Penn Yan, N.Y., U.S.A., Manu- 
facturing Chemise. 

1902. Taylor, Francis 0., c/o Parke, Davis, and Co., 
Detroit, Mich., U.S.A., Analytical Chemist. 

1886. Taylor, G. Crosland, Ravenscar, Helsby, near War- 
^ riugton, Electrical Engineer. 

1894. Taylor, G. Midgley, 27, Great George Street, West- 
minster, S.W., Analytical Chemist. 

1893. Taylor, G. W., Dinting Vale Printworks, Dinting, 
near Mauobester, Printworks Chemist 
0^. Taylor, H. E., 702, Alexandra Parade, Dennistoun 
. Gl^f^ow, Lead Works Manager; / 

I88a. I^lor, Jw., Department of Mteea* Sydney, N.S.W., 
Australia, Govennheht Mefallurgist 
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1888. Taylor, Baviti, 9, Mincing Lane, London, ’E.C., 
Chenieal Merchant. 

1898. Taylor, Jas. M., 59, Kenraare Road, Sefton Park, 
Liverpool, Analytical Chemist. 

1901. Taylor, John, Crawford Muoicipal Technical School, 
Cork, Ireland, Science Ma<>«ter. 

19pi. Taylor, Jno., 3, Rossett Road, Great Crosby, near 
Liverpool, Work* Chemist. 

1888. Taylor, J. Scott, c/o Winsor and Newton, Ltd., 38, i 
Ratbbone Place, London, W., Technical Chemist. 

•1896. Taylor, Martin, “The Clough,” Bucklmrst Hill, 
Essex, Chemical Works Manager. 

1901. Taylor, M. J., 77, Front Street, E., Toronto, Canada, 
Soap Manufacturer. 

1898. Taylor, Newman, Alexandra and E. D. Sassoou Mills, 
Chinchpoogley, Bombay, India, Resident Engineer. 

1901. Taylor, Sidney H., 2, Warwick Road, Weston, Bath, 
Works Chemist. 


1898. Thomas,^ Wm, Harrison, juu,, Passaic Print Works, 
Passaic, N.J., U.S.A., Printworks Chemist. 

1885. Thompson, Prof. Claude M., 88, Park Place, CardiflP, 
Professor of Chemistry. 

1898. Thompson, Kdw. C., 40, Glenluce Road, Westcombe 
Park, S.E., Manufacturing Chemist. 

1893. Thompson, G. Rudd, 69, Dock Street, Newport, Mon., 
Analytical and Consulting Chemist. 

1895. Thompson, Gustave W., c/o National Lead Co., 
40, Adams Street, Brooklyn, N.Y., G.S. A., Chemist. 

1003. Thompson, Jno. T., ( 'orporatioh Sewage Works, 
Knostrop, Leeds, Analyst. 

1885. Thompson, W., Sankey Hill, Earlestown, Lancasliire, 
Sugar Refiner. 

1884. Thompson, W. G., Tonge Springs Works, hPiddletoii, 
near Manchester, Colour Manufacturer. 

O.M. Thompson, W. P., Patent Office, 6, Lord Street, 
Liverpool, Patent Agent. • 


1902. Taylor, Thos., 12, Aucaster Drive, Great Western 
Hoad, Glasgow, Chemical Manufacturer. 

1902. Taylor, Tom., jun., c/o Durant, Taylor and Co., 68, 
Major Street, Manchester, Chemical Merchaut. 

1898. Taylor, Walter, 20, Canning Street, Bury, Lancs., i 

Technical Chemist. | 

1885. Taylor, W. J., .55, Forsyth Street, Greenock, N.B., | 
Technical Chemist. 

1887. Teanby, G. W. A., Elvia Lodge, East Dereham, 

Norfolk, Analytical Chemist. 

1899. Teas, Wra. Holmes, Ridegway, Pa., U.S.A., Chemist. 
O.M. Teed, Dr. F. L., Chem. Lahy., 9, Mincing Lane, 

rx)ndon, E.C., Analytical Chemist. 

O.M. Tennant, Sir Chas., Bart., 40, Grosvenor Stpiare, 
W. ; Glen, Peeblesshire, N.B., and Journals to 
St. llollox, Glasgow, Alkali Manufacturer. 

1884. Tennant, Jus., Alex. Fergu.sson and Co., Ltd., 38, 
McAlpine Street, Glasgow, Lead and Colour 
Manufacturer. 

:896. Tennille, Geo. F., c/o Southern Cotton Oil (^o., 
Savannah, Ga., U.S.A., Chemist, 

1888. Terry, Albert, Verulam, Mount Albert Road, Balwyn, 

near Melbourne, Victoria, Brewer. 

1884. Terry, Hubert L., 3, Herbert Street, Moss Side, Man- 
chester, Technical Chemist. 

O.M. Tervet, R., 54, Penshurst Road, South Hackney, E., 
Oil Works Manager. 

1902. Test, Wm. H., 716, Brown Street, Lafayette, Ind., 

U.S.A. , Assistant Professor of Chemistry. 

1893. Tetley, C* F., Messrs. Jos. Tetley and Son, The 

Brewery, Leeds, Brewer. 

1897. Tetlow, Wm. E., Ash Cottage, Ashfield, Dunblane, 
N.B., Chemist. 

1903. Thatcher, Ed. J., Firfield House, Knowle, near 

Bristol, Merclumt and Manufacturer. 

1086, Thew, Walter U., Talbot House, Arundel Street, 
Strand, W.C., Director. 

1901. Thiry, Jos., luchcape, Soiithill Road, Chislohurst, 
Kent, Manager (Coke Oven Co.). 

O.M. ThoiDBs, Chas., J.P,, D.L., Pitch and Pay, Stoke 
Bishop, near Bristol, Soap Manufacturer j Deputy 
Chairman, Midland Railway. 

1894. Thomas, H. Russell, Broad Plain Soap Works, Bristol, 

Soap Manufacturer. 


1896. Thomsen, Alonzo L., Maryland Club, 1, East Eager 
.‘street, Baltimore, Md., U.S.A. , Manufacturing 
Chemist. 

1902. Thomson, Allen B., c/o Spencer, Chapman, and 
Messel, Ltd., Silvertown, K., ( Uiemical Kagiuecr. 

1881. Thomson, G. Carriithers, 53, Bedford Rond, Rock 
Ferry, Birkenhead, Engineer. 

1891. Thomson, Jas. M., Royal Gunpowder Factory, 
Waltham Abbey, Essex, Manager (Cordite 
Branch). 

1901. Thomson, J. M., New Hcrmand Oil Co., Ltd,, 
Breich Works, West Calder, N.B., Manager. 

1894. Thomson, John, c/o Manufacture dTmpressions do 
Maluuimy, Seine luterieure, France, Printworks 
Manager. 

1884. Thomson, Robt. T., 156, Bath Street, Glasgow, 
Analytical Chemist. 

1899. Thomson, Thos., (Journals) WaterprooOng (M., 

j Barrhead; and VVestlea, Barrhead, near Glasgow, 

I Manufacturer. 

: O.M. Thomson, W., Royal Institution T^aboratory, Man- 
j Chester, Analytical and Consulting Chemist. 

1890. Thomson, Wni. Thos., Royal Gunpowder Factory, 

Waltham Abbey, Essex, Explosives Chemist. 

I 1902. Thorburn, ,Tas., Holm wood, Rectory Road, Stauford- 
I Je-Hope, Essex, Analytical Chemist. 

1900. Thorman, J, Stanley, West Ham Gasworks, Stratford, 

! E., Chemist. 

I O.M. Thorne, Dr. L. T., 2, Denbigh Gardens, Richmond- 
on-Thames; and (Journals) Southampton Wharf, 
Battersea, S.W., Technical Chemist. 

O.M. Thorneycroft, Wallace, East Plean House, Bannock- 
burn, N.B., Technical Chemist. 

1891. Thornton, Chris., 16, Hillside Avenue, Providence, 

K.I., U.S.cV., Printworks Manager. 

1891. Thornton, David H., Brookfoot Dyoworks, Brighouse, 
Yorks, Dyer. 

1887. Thornton, H., Redbourn, Ashford, Middlesex, 
Analytical Chemist. 

1899. Thornton, Wm., (Journals) e/o Isaac Brandon & 
Bros., Panama, Central America; and (subsn.) 
c/o Thos. I’hornton, Hcrmand, West Calder, N.B., 
Chemist. ( 


1902. Thomas, Jas. E., Box 192, Germiston, Transvaa*, 
South Africa, Cyanide Manager. 

O.M. Thomas, J, W., Overdale, Shortlauds, Kent, Ana- 
lytical Chemist. 

1902. Thomas, Nehemiah M., Colonial Sugar Refining Co., 
Ltd., O'Ccnnell Street, Sydney, N.S.W., Anatrolia. 

1901. Thomas, Oc^viui, and Water Offices, Pentre, 
GlamorgaRshire, Ctos and Water Engineer. 

1888 . Thoiiu% S. Landrock Road, . Hornsey, N., 

Teohnical Cliemist. 


189,5. Thorp, Frank H., Mass. Inst, of Technology, Boston, 
Muss., U.S.A., Instructor in Industn’al Chemistry. 

O.M. Thorpe, Dr. T. E., C.B., F.B.S., Government Labora- 
tory, Clementes Inn Bassage, Strand,^ W.C. ^ «hd 
(Journals) 61 , Ladbroke (Irove, Notting Hill, W., 
Chief Chemist (Customs and Inland R^veflDio)^ 
1902. Thurlow, Nathaniel, Ampere ^lectro-ChemiOal COf> 
Niagara Falls, N.Y., U.S.A<nChefl;iis(. ^ ^ 

1898. ThnrnaDor,Di'. On8(ay,c/o Mdtkl cio.. kntbra, 

111., U.8.A., Chemist. , i 
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\00\. TiUen, Philip S., c/o Franklin H. Kalbflciwjh Co., O.M. Trobridge, A., c/o Trobridsre and Co,, Ltd., South 
85, Burling Slip, New York City, U.8.A., Manufac- Shore Bond, Gateshead - on • Tyne, Technical 

taring Chemii^t. Chemist. 

O.M. Tilden. Prof. W. A P.B.S., The Oaks, Mormy Road, j ,gjy Trotmiin, Sami. B.. Kind’s Walk Chambers, Parlla- 
Nortbwood, Middlesex, Protessor of Chemistry. ^ Nottiugham, City Analyst. 

1900. Tilley, Jas. W., M^ose, Raleigh Gardens, Brixion j jjoo. True, Percival K.. Bowker Chemical Co., Elisabeth, 

Hill, London, S.W., Research Chemist. I j; j _ u.g.A., Chemical Eogiiieer. 

1901. Timmans, W. G,, 108, Peel Street, Derby, Chemical i jggy_ Tsukiyama, S., Nippon Scito Kaisha, Osaka, Japan, 

Works Manager. Pape, Mills Chemist. 

1886. Timmins, A., Argyll Lodge, Higher Runcorn, Civil 1 |g 94 Tucker, Alex. E., 35, Paradise Street, Birming- 
Engineer. ham, Metallurgist and Chemist. 

O.M, Timrait, T. Sutton, Widnes, Chemical Manufacturer. | Tucker, Samuel A., Columbia University, New York 

1894. Tipler, Fred. C., 48, Brooklyn Street, Crewe, i City, U.S.A., Tutor in Industrial Chemistry. 

Analytical Chemist. ^ ^ i 188G. Tuer, Arthur H., Thornhill, near Wigan, Analytical 
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TECHNICAL ANALYSIS OF FERRO-NICKEL 
BRIQUETTES. 

BY J. H. JAMES AND J. H. N1B8KN. 

W’e have found the scheme given below for the complete 
aQalysis of ferro-nickel briquettes preferable to the ordinary 
coitfBe pursuHl in the complete analysis of iron ores, since 
the pre-eoce ot copper and nickel oxides necessitates a 
iDOdifieatioti of the usual procedure. 


The complete technical analysis involves the determina> 
tion of the following constituents : — SiO^, Fe^Oi), ALOj, 
CaO, MgO, CuO, NiO, SO 3 , PgOj. Volatile matter - Org. 
matter + HjO + practically all of the 80$. 

CuO, NiO, One grin, of the sample, pulverised to 

pass an SO-mesh sieve, is weighed out and dissolved in 16 c.c. 
of cone. HCl at a heat just short of boiling. The solution 
is evaporated down until i>asty, .5 c.e. of cone. H5SO4 added, 
and heated until copious fumes are given off. Atter cooling, 
it is taken up with .50 c.c. of water, filtered, and the residue 
fused with about four times its bulk of sodium carbonate, 
and the fused mass dissolved out with diiiite H«S(>4 (I : 4). 
The solution is evafioratcd until white fumes are evolved, and 
filtered, adding the filtrate to main solution, The solution 
is made slightly alkaliue with ammonia, just acidified with 
HjSO^, 3 c.c. of cone. HN(5j, added, diluted to about 
150C.C., and the copper deposited by electrolysis using a 
current of about 0*3 amp&re per 100 cm.^ of the cathc^o 
surface. 'The solution from the copper dc|)Osition is treated 
with sufiicient hydrogen peroxide solution to oxidise the 
iron. The excess of hydrogen peroxide is boiled off and 
the iron separated from the nickel by three ammonia 
precipitations, dissolving each time with warm dilute HjS()4 
(1 : 4), and washing ar least eight times with hot water at 
each precipitation. The Bnal precipitate, which contains 
the phosphorus as ferric phosphate, is dissolved in warm 
nitric acid (1 : 1), and the phosphorus determined in the 
solution by any of the common methods, after its precipita- 
tion with ammonium molybdate solutinn. 

The first filtrate from the iron separation is boibnl down 
to small bulk, 15 c.c. of cone. H^SO^added, and the solution 
evaporated until .strong white fumes come off. 'The wash- 
ings arc adde<l to the main sedution and the whole made 
strongly ummoniaeal. Aftrn’ dilution (if necessary) to about 
4.50 c.c , the nickel is deposited by electrolysis with a current 
of 0*5 amp^re per 100 cm.* of cathoiJ(‘ surface. 

•SiO^. MgO — 'Two grms. of th« sample are 

dissolveil in 30 c.c. of none. HCl as alnive, the solution 
evapoiaicd to dryiu'ss, and tlie re.siduo halted to render the 
sdica insoluble. After taking up in 1.5 c.c. of dilute HCl 
(1 : 4), filtiring and washing, the siliceous residue is fused 
with four times its bulk (*f sodium carbonate, dissolved in 
dilute HCl, and evaporated to dryness. The residue is 
baked, taken up with dilute IICI, the SiOj filtered off, 
washed, dried, ignited, and weighed, atnl the filfrale and 
washings added to the main solution. The iron is oxidised 
by the atldiiion of nitric acid to the heated solution, aliout 
2 urins. of ammonium chloride added, and the solution made 
slightly alkaline with ammonia. 'The exce^s of ammonia 
is boiled off, and the precipitate of ferric and aluminium 
hydrates filtered off »nd well washed with hot water. The 
precipitate is di-soivcd in hot dilute ll^SO^ (1:4), the 
s lotion made jii>t ammoniacal, and the precipitate care- 
fully ndissolvKl in H.>S04. so as to leave the slightest 
possible excess of free acid. 'The solution is now diluted 
to about .500 C.C., and 200 grms. of pure mercury placerl 
in thi bottom of the beaker to serve as a cathode for the 
eRctro-deposition of the iron according to the method of 
Drown ('Trans. Am. Inst. M.E., vol. XX., p. 242), using a 
current of two a in pt^ res. Wc have found that the re- 
^olution of the iron, wh.lst pouring off the electrolyte, after 
interrupting the current, does not take place to any appre- 
e able extent, so we dispenao with the use of siphons or 
pipettes. About one grm of ammonium chloride and a 
.slight excess of ammonia are added, and the solution boiled 
to expel the exee.ss of ammonia. The precipitate of 
aluminium hydra<e is filtered off, washed, ignited, and 
Weighed as AljOj. 

CaO, MgO — The filtrate from the iron and aluminium 
precipitation contains the copper and nickel as double 
amiuouiuui salts. 'To avoid the tedious separation of these 
metals we tried the method of precipitating the calcium and 
magnesium in their presence, keeping a large excess of 
amuiooia present. This we found to be perfectly succesafol, 
the calcium being precipitated as oxalate and filtered otf, the 
precipitate dissolved in di'ute sulphuric acid, and the oxalic 
acid titrated with permanganate in the usual way. 

The filtrate and washings from the calcium oxidate 
precipitate are boiicd down to stnall bulk, an excess of 
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cone. HNO| added to destroy the excess of ammonium 
chloride, and the solution evaporated to dryness. The 
residue is now taken' up in the least possible amount of 
water, cone, ammonia added in quantity sufficient to keep 
the copper and nickel salts in solution, and the magnesium 
precipitated as magnesium ammonium phosphate in the 
usual manner. The ignited magnesium pyrophosphate is 
free from copper or nickel, as we have verified by numerous 
determinations. 

SO^ I\0^, — One grm. is fused with grms. of the 
ordinary sulphur mixture (10 Na^COg to 1 KNOg), the melt 
dissolved in hot water, and after filtering, the ferric oxide 
in the residue is dissolved in 1 : I hydrochloric acid, one 
ammonia precipitation made to separate the iron from most 
of the copper and nickel, the ferric hydrate dissolved and 
the iron titrated by any of the common methods. The 
filtrate is evaporated to dryness, taken up in hot water, 
filtered from the silica, and the sulphur precipitated as 
BaSO^ in the usual manner. 

Volatile Matter.-^One grm. of the sample is heated in 
an open platinum crucible over a strong blast, until the 
weight is constant. The loss in weight ^ organic matter 
-f water practically all the sulphur trioxide. (A small 
amount of the sulphur trioxide may bo retained as calcium 
sulphate.) 

Note, — If tar, pitch, or other organic material be used in 
the manufacture of the briquettes, it is advisable, for each 
of the above sets of determinations except that of the 
sulphur and iron, to ignite the material cautiously in an 
open platinum crucible until all the organic matter is 
burned off, before proceeding with the solution. In this 
case, in making the sulphur determinations, a flux con- 
taining two to three times as much nitre should be used. 


A discussion took place on ** The use of Trained Chemists 
in Industrial Concerns, and how the Chemist may benefit 
the Manufacturer/* introduced by Mr. Van der Linde (Vice- 
Chairman of the Section), Profs. Ellis, Mavor, and Miller, 
Br. Smale, Mr. James P. Murray, and the Chairman 
taking part. 


COMPOSITION OF THE VOLCANIC ASH 
FROM THE SOUFRifiRE, ST. VINCENT, WHICH 
FELL ON BARBADOS, MAY 7—8, 1902. 

BY W. F. KAUFMXUN. 

The sample was specially collected by Dr. D. Morris, 
C.M.G., ou sheets to avoid contamination. 


Soluble in 


: Hydrochloric 1 per (^nt. 
Acid. Citric Acid. 

I 


Moiitore 

Low on ignition* 

Silica,..; 

Titanium oxide 

Alumina 

Manganese peroxide 

Iron peroxide 

Iron protoxide 

Calcium oxide 

Barium oxide 

Matrnesium oxide 

Sodium oxiilo 

Potassium oxide 

Phoaphorio anhydride . . . 

Snlpouric anhydride 

Sulphur (In sulphides) . . . 

Lead 

Copper 

Nickel 


0*180 

0*440 

51*760 

2*778 


22*679 

7*746 

0*662 

0*081 

3*290) 

l*780j 

4*470 

0*400 

9*440 

0*132 

4*779 

0*397 

4*230 

0*871 

0*214 

2*600 

1*782 

0*003 

0*458 

0*076 

0*004 

0*111 

0*044 

0*019 

0*067 ; 

0*007 


0*007 1 
Traces 

1 


Nil ! 
j Traces | 


1 

j 99*918 

19*834 

j 1*689 


* Including nitrogen^^ll. 


(See also this Journal, 1902, 981 and 998.) 


Kbrrpool Jbretfon* 


Meeting held at the University College, on 
Wednesday, November 26M, 1902. 


MK. FRANK TATE IK THE CHAIB. 


SIZING AND SIZING MATERIALS. 

BY H. B. STOCKS, F.I.C., ANT) H. GRAHAM WHITE. 

The subject of “ sizing ” has not, so far as we are aware, 
been treated upon in any paper read before this Society ; 
therefore it may be of interest to give a short account of 
sizing materials and the method of applying them. Sizing 
is an essential operation in the manufacture and finishing of 
cotton and linen goods, in the manufacture of paper and 
of twine and thread. In cotton manufacture the term 
“ sizing ’* is applied to the stiffening of the longitudinal 
thread or “warp” preparatory to weaving. The warp 
threads must be raaie much stronger than the “weft,” as 
they have to withstand more wear and tear ; hence they 
are sized, firstly to lay all the loose fibres and produce a 
smooth surface, and secondly to give strength to the yarn. 
In the finishing of cloths sizing is also employed to give 
weight to the pieces mid to produce a smooth surface. 

In the present paper we shall deal with the sizing of 
cotton yarn prepaiatory to weaving, and more especially 
with the materials used in the preparation of the size. 
Sizing of the yarn for weaving purposes is a process which 
has been gradually developed. In hand-loom weaving the 
weaver would, by means of a brush, apply a little size to 
the warps in the loom itself, with the object of rendering 
them smoother and stronger ; but as soon as the power 
loom came into operation this method was found to be 
much too slow, and others were from time to time devised, 
culminating in the present method, in which the “slasher” 
machine is employed. 

Sizing was soon found to give an improvement in the ap 
pearance of the finished cloth, aud also a slightly increased 
weight ; it then became a permanent operation, and 
endeavours were made to still further improve upon the 
results. This led to the addition of weighting materials, 
and during the American Civil War, when cotton was very 
scarce and costly, manufacturers had to produce cotton 
goods for India, China, and elsewhere with as little cotton 
in them as possible j they rose to the occasion, and the 
practice, instead of falling off when cotton became cheaper, 
remained, but the price of these heavily-weighted goods 
went down until now it is as low as possible consistent with 
obtaining a profit. 

Sizing may be divided into two classes : — (a) Pure 
sizing, \b) Sizing for weight. 

Id pure sizing, only sufficient material is added to the 
yarn to enable it to weave well, no account being taken, as 
a rule, of its increased weight, which in no case exceeds 
20 per cent. 

Sizing for weight may be subdivided into two grades ; — 
medium sizing, representing an addition of from 20 to 
50 per cent., and heavy sizing, representing an addition of 
50 to 260 per cent, of size to the warp. 

The increases in these cases are upon 100 parts of 
untreated warp; thus, 100 lb. of untreated yarn would 
become 260 lb. of sized warp if 160 per cent, were added. 
Fig. 1 is an unsized yarn j Fig. 2 a heavily-weighted yarn. 

Size consists of several ingredients, which may be con 
veniently divided into the following classes : — (a) B'uding 
or stiffening materials; (6) Softening materials: (c) 
Weighting materials; (d) Antiseptic materials ; (e) Whiten* 
ing materials. 

Binding Materials. — These are wheat flour, wheat, 
starch, saco starch, Indian com starch, potato farina, and 
rice starch, tragasol, tragaoanth, Irish moss, dextrin, and 
glue. 
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Wheftt floor is the ordinary wheat flour of oommerce, 
not the best quality as used forbakii^ purposes, but usually 
a second best, or seconds ” as it is called. Sometimes a 
very inferior flour Is used, but this is not usual, because it is 
more liable to decomposition and to growth of moulds. 
Good flour has a creamy white colour, and has a smooth 
dry feel, not adhering in lumps when pressed ; it is almost 
free from odour either dry or when boiled with water. It 
must be stored in a cool, dry place, because damp and 


Fig. 1. 



some to be a very important agent in fixing mineral matter 
upon the cloth. 

Wheat Starch is prepared from ordinary or damaged 
wheat by first grinding it and then steeping in water for 14 to 
20 days, during which time a Fermentation takes place and 
a considerable amount of gluten is destroyed, the remainder 
caking itself into a pasty mass which can be easily washed. 
The mass is then thrown on to sieves, and the starch 
washed out of it by a stream of water ; the milky fluid is 
run into large vats and allowed to stand, when the starch 
settles out; it is stirred up with fresh water and again 
allowed to settle, and this procedure is repeated until the 
products of decomposition are removed. The water is then 
drawn off and the starch dried on porous tiles on slightly 
heated floors. Wheat starch is also prepared by simply 
kneading the flour into a dough with water and washing 
the starch out, the gluten being utilised for other purposes. 
Wheat starch is a fine white product with the general 
character of the starches. 

Potato Starchy generally known in the trade as potato 
farina, is prepared by rasping the potatoes in a current of 
water ; the cellulose tissue is caught by a fine sieve, while 
the starch is carried by the water into a settling tank in 
which the starch is allowed to subside. It is washed several 
times by subsidence to tree it from colouring matter and then 
dried. The potato contains from 12 to 26 percent, of starch 
with a mean of about 2(J ; there are small quantities also of 
nitrogenous and fatly matters, woody fibre and asb, but the 
water is equal to about 76 per cent. The amount of starch 
in any variety of potato can thus be roughly estimated by 
the gravity of the tubers. 

Potato starch is a pure white substauee with a glistening 
appearance and a crisp feel. When boiled with water it 
produces u stiffer jelly than any of the other starches ; it 
always has a slight odour of dextrin ; it gives a harsh feel 
to the yarn and in sizing cannot be used in large amounts 
for this reason. In sizing mixtures it is used as an auxiliary 
to some of the other starches, or if used alone for light 
sizing its harshness is counteracted by the addition of a 
softening agent, such as tallow or wax. 


Fig. 2. 



Hkavily-sizkd Yabn. 


warmth favour the growth of bacteria and moulds that are 
very destructive to flour, which is naturally a pabulum for 
them owing to the gluten it contains. Flour is sometimes 
adulterated with Indian corn starch and with rice starch, so 
that a sample should be examined under the microscope 
before buying j the moisture ought also to be estimated. 

The difiference between wheat flour and the other starobes 
is due to the presence of gluten, which is considered by 


Indian Cornjlouv or Maize Starch . — A very full account 
of the manufacture of maize starch in America is given by 
Dr. Archbold (this Journal, XXL, 5). Maize starch is a 
fine white product, not so crisp as potato starch ; on boiling 
with water it does not produce quite so stiff a jelly. 

Bice Starch is prepared from ground rice; it contains the 
largest amount of starch of any known plant — according to 
Lethcby, 79 per cent. 

Rice starch is very similar to maize starch both in ap- 
pearance and feel ; when boiled with water it produces a 
jelly which is rather stiffer than maize. 

Sago Flour or Sago Starch . — This is obtained from the 
pith of several species of palm, especially Metrvxylon tagu 
and M. Bumphii. Sago starch has a faint violet tint, and 
when boiled with water it yields a paste of a dull violet 
colour; this, however, is no disadvantage for sizing pur- 
poses, as the material dries quite white. Sago starch is most 
often used for light sizing. 

The microscopic appearance and the general properties 
of the starches are so well known that we have not touched 
upon these, but there are some properties belonging to them 
that affect their use lor sizing purposes, and about these we 
have a few remarks to offer. Starches always contain a 
certain amount of water; this may vary from seven to as 
much as 30 per cent. ; hence it is necessary to determine 
the water before buying. 

Starch granules consist of two portions, an outer thin 
membrane known as “starch cellulose,’" and an inner 
material called granulose.” The granulose is unafiected 
by long-continued steeping in cold water, but when the 
water is heated a point is reached when the mass thickens 
very considerably ; on examination under the microscope 
it is found that the granules are burst and the granulose 
has escaped into the water to form a jelly. If the appear- 
ance of the granules be noted imm^iately aftn the 
thickening occurs, they are found to be much swollen up 
and slightly crinkled, but not otherwise altered. (Fig. 8, 
potato starch ; Fig. 4, potato starch, ffter boiling.) The 
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whole of the granulosa does not appear to escape into the 
water at this poiur, butonlf when nearing the boiling point, 
the cells then appearing as irregular bits of cellulose. The 
stiffest pante is not obtained until nearly a boiling tempera- 
ture is reached, but, it is a remarkable thing that starch 
paste heated to 85*^ C. is stiffer when cold than one heated 


Fig. 3. 



Potato Starch, x 170. 


Fig. 4. 



Potato Stakch Granule.s Burst hy Heat, x 170. 


to 100“* C., yet the latter is smoother and more homo- 
geneous, will penetrate the yam better, will lay the fibres 
more eTenly, and therefore will produce a smoother yarn. 
Starches do not all stiffen at the same temperature when 
heated with water ; for instance, we found that wheat Hour 
stiffened at 65^ C.y maize starch at 70° C., sago flour at 
72° 0., Austrian wheat at 64° C., rice starch at 74° C., and 
potato starch at 68° C. The smalMf starches require a 
higher temperature for stiffening. This stiffening point is, 
however, not a definite value ; it varies too much unde^ 
altered conditions. By examining nnder the microscope we 
also found that the thickening was coincident with the 


bursting of all the granules ; in most cases at 55° 0. a few 
granules were swollen and burst, and these increased as the 
temperature rose, but no appreciable thickening took place 
until all the granules had burst. Starch pa^te is very much 
less viscous when hot than when cold ; this is an important 
point in sizing ; when heated by steam iu the sizing box the 
size flows on more evenly, and iu certain cases the size 
would be far too stiff to apply cold. Starch is readily 
acted upon in the cold by a solution of zinc chloride 
(sp. gr. 1*5), the so-called starch cellulose dissolves 
entirely, and the whole forms a stiff transparent or trans- 
lucent jelly. Materials of this kind are very often sold for 
sizing purposes, but the addition of such mixtures means 
simply an addition of materials that are already present 
in the size, Feeing that starches and zinc chloride are 
universally used iu heavy sizing. One of these products 
contained: — 


Zinc chloride 19*70 

Starch 9*29 

Water 71*01 


100*00 

This led ns to the investigation of the action of chlorides upon 
starch. We found that the chlorides which will dissolve 
starch in the cold ore those that are deliquescent. Strong 
solutions of the chlorides of zinc, magnesium, calcium, 
iron, manganese, cobalt, and nickel will do this, while 
common salt, ammonium chloride, and potassium chloride 
do not affect it. Strong hydrochloric acid dissolves starch 
immediately, converting it into dextrin and then into 
glucose. Another product highly extolled for sizing pur- 
poses as a substitute for tragacanth consists of starch 
merely altered in some manner so that its structure is 
destroyed. Still another product of French manufacture is 
simply coarsely-ground wheat in nowise altered. 

Dextrin or British Gum, — The commercial dextrins 
are generally coloured yellow or brown, have a peculiar 
odour like roasted potatoes, and a sweetish taste. They 
contain us a rule both glucose and unalteTed starch, so that 
they reduce Fehling’s solution and arc coloured blue by 
iodine. Dextrin is used by some light sizt^rs, and is said 
to strengthen the >aru considerably; it is also used for 
filling certain kinds of cloth, but it is an unsatisfactory 
substance, being much too sticky for general application. 

Tragasol is a comparatively new material for sizing 
purposes, and is manufactured by the Gum Traga>iol Supply 
Co., Lid., at Hooton. It is prepared from the pip or seed 
of the locust bean, the fruit of Ceratouia siligna. 

The seeds of the locust are extremely hard, and the husk 
and germ cannot be removed by the ordinary processes of 
millintr, which fail to touch them ; hence special processes 
of treatment bad to be devised. The seeds are split by a 
disintegrator, and the germ, which is more or less broken 
by this treatment, is separated in a grading machine, 
leaving the two halves of the seed with the adhering husk 
intact The husk is then ground off between mill-stones, 
and that on the edges nf the seed removed by treatment in 
perling mills, leaving the cotyledons in the form of small 
circular white disc.<<, somewhat like buttons. These discs 
are composed principally of a peculiar gum contained in 
the cellular tissue which is shown in the photograph. 
CFig. 5.) 

The water in these beans varies from 2*29 fo 22*06 per 
cent., according to the length of time they have been 
milled and where stored. The a.sh is 0*92 per cent.; 
insoluble in hydrochloric acid 2*49 per cent., cellulose 
0*24 per cent., and gum about 86 per cent. 

The gum is obtained by treatment with water at a 
regulated temperature, the process of manufacture requiring 
a considerable amount of care ; the gum gradually absorbs 
water and the mass swells up, until it is of a workable 
consistency, when it is pressed throogh bags m a filter- 
press, leaving a residue of cellular tissue but little altered. 
(Fig. 6.) 

The gum is extremely viscous, even when it is hot, and 
the problem of filtering it is one of some difficulty. When 
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iSlItcred a predervative is added and it is cooled as rapidlj as 
IH)saible* 

Tragasol forma a stiff yellowish-white transparent jell}'. 
It resembles tragacahth paste in some respects, but in 
others it is quite different ; wo regard it for tbe present as 
a peculiar carbo-hydrate, and we are engaged in experi- 
ments with a view to establishing its constitution. It 
contains no starch whatever, and is quite nt‘utra\ We 
have giveu the mean of several eombusiions of the dry 
mucilage, whi?h show it to have n carbohydrate formula, 
'rhe gum contains ()’39 per cent, of nitrogen, equal to 
2*4 per cent, of albumtooids. 


Fig. 5. 



CKij.ut.usE (M-' Locust Be\n. x 170. 


When treated with water Trugasol does not dissolve in it, 
hut after a few minates’ stirring the water appears to be 
taken up by the gum, and the mass is nearly as stiff as 
before ; warm water at a temperature of 100° F. to 
140° F. mixes with it much more readily. In using 
Tragasol for sizing purposes it is very important that 
it should be properly mixed wiih the water or other 
ingredients, or no improvement in the resubs is obtained. 
It JMJts in two ways ; it is a remarkable binding agent, not 
only fixing china clay to the yarn in heavy sizing, hut also 
bolding the starch, which would otherwise dry and fall off; 
in light sizing it supplements the starch in a very useful 
maoner; in addition tragasol also produces a smooth and 
strong yarn, hence the necessity to use tallow is not so 
great, and it is replacing tallow to a very large extent. 
Tallow is about three times the price of this material, 
Jind this shows a very con>iderable saving to the 
manufacturers. 

'/ragacanth is the product of various species of Astra- 
galus, the most common being the Astragalus gunimijera 
growing in Lebanon, Syria, (-eutral Asia and Armenia, 
(ium tragacanth occurs in two forms ; — (1) Leaf -gum, in 
small irregular curved strips with a crinkled surface. 
(2) Vermicelli guMy in cylindrical sticks. 

It varies in colour from white to yellow or brown and 
grey ; it U entirely without taste and odour. 

When treated with cold water tragacanth softens, and 
after a long time swells up, but it does not dissolve ; on 
boiling with water it disseminates itself and on cooling 
foras a jelly. The jelly, however, is not clear like tragasol, 
it is more or less turbid, and white specks are seen dis- 
seminated through it. When these are examined under the 
niicrmcope they are seen to consist of oval cells, each 
containing a few granules (.no doubt starch grannies, as 


they are coloured violet by iodine) of the same shape as 
rice starch, but larger, soiaowhat like maize starch (Fig. 6). 

When boiled with more water these grauules dissolve, and 
the fluid is then coloured violet by iodine, hut the original 
jelly does not contain any starch. 

The amount of water in tragacanth varies considerably ; 
in a damp atmosphere we found it to contain as much as 
26 per cent. The sample we worked upon contained 
3*49 per cent, of a^h. The analysis of the dry gum 
mucilage is giveu in the table ; it contains 0*3 per cent, lets 
hydrogen than would he required for the formula 
lliis is the result of several closely agreeing deierminatioUB, 


Fig. 6. 



Starch in Tkaoacanth. x 170. 


On heating with 5 per cent, hydrochloric acid the gum 
is destroyed and a reducing sugar is produced ; it yields 
1*5.5 per cent, insoluble in acid and 0*.5 per cent, of 
cellulose. It contains a mere trace of nitrogen. Though 
the gums are supposed to contain acids, tragacanth shows 
very little evidence of any acid constituent; it is neutralised 
by a mere fraction of alkali, about equal to I part KHO per 
100 of gum. O. Sullivan tiaa given an account of researches 
on tragacanth (J. Chem. Soc.,T901, 

Tragacanth is a very useful material for binding the 
sizing materials to the yarn, and for stitfeuing, hut good 
qualities are extremely high in price and it is too scarce 
for general application. The common qualities often 
termed hog trag. contain many other things besides 
tragacanth, and they make a much poorer pum than the 
better qualities even in proportion to their prn e. 

Irish Moss, a variety of seaweed collected on the Irish 
and Scotch coasts, is used to a certain extent in sizing. The 
ChoTiflrus crispHs and C. polgmorphus are the two varieties 
gathered lri-*h moss has the usual fleshy appearance of 
the seaweeds and a yellow colour. 

When heated with water it swells up considerably and 
much of it remains undissolved ; it is difficult to pn sseven 
under the best conditions, the jelly passing through being 
turbid and containing a considerable amount of the finer 
cellulose tissue. On cooling the product sets to a very 
stiff jelly; it is, however, much more fluid when hot than 
either tragasol or tragacanth. The cellular tissue of Irish 
moss hiiS a pretty appearance fFig. 7), consisting of 
triangular cells surrounded by short threads each ending in 
a smaller granular cell, but there are some larger granular 
cells which are stained a faint violet with iodine. 

I Irish moss is different in some of its properties from both 
tragabol and tragacanth ; it is destroyed by boiling with 
hydrochloric and a reducing sugar is produced. As might 
he expected, it contains a considerable amount of ash ; the 
! nitrogen is nearly I per cent., representing 6 per cent, of 
albuminoids, and the analysis suggests that it is nut a pure 
earbohydrate. 

There is no d ubt that if Irish moss could be obtained in 
I sufficient quantity and a clear solution of it easily prepared, 
I it might bo much more used than it is. There are lome 
sizing materials sold that are made up of it, but wn have 
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not found it to be exteotivel j used t the amount of salt in 
it is a drawback, producing a harah feel on the yam. but 
this might be removed by a preliminary steeping in water. 


Composition of the Miscilages^ dried at 100® C. 


— 

Tragasol. 

! Tnigacanth. 

' Irish Moss. 

Carbon 

I 4,S*51 

; 42*33 

30*97 

Hydrogen 

1 6*23 

1 5*69 

4*83 

Oxygen 

Nitrogen 

48*38 

0*39 

47*85 

0*06 

44*8tl 

0*97 

AsU 

1*49 

4*J8 

18*37 


100*00 

100*00 

100*Q0 


The aboucy Calculated on Ash-free Substance. 


— 

Tragasol. 

Tmga- 

canth. 

Irish 

Moss. 

For 

CfiUioO, 

Carbon 

44*17 

44*18 

37*94 

44*44 

Hydrogen 

6*32 

1 6*83 

6*92 

6*17 

Oxygen 

! 40*11 

49*9t 

54*93 

49*86 

Niti^n 

0*40 

0*06 

1*19 1 



100*00 

100*00 

100*00 i 

100*00 


Softening Materials arc <3f three kinds, fats and waxes, 
soaps, and deliquescent suhstunces. 

The fats and waxes used are — tallow, bone-fat, wool- 
rease, cocos-nut oil, bleached palm-oil, castor oil. olive oil. 
apan wax, spermaceti, and paraffin. 


Fig. 7. 



Cellulose of Irish Moss, x 170. 


The soaps are both hard and soft soaps. 

The deliquescents are zinc chloride, magnesium chloride, 
calcium chloride, and glycerine. The softeners ate used 
very largely in heavy sizing to counteract the harshness 
which the size imparts to the yarn, but in light sizing also 
a small quantity of tallow or paraffin wax is employed. 
Softeners furthermore prevent the size from drying too 
much and from dusting off. 

Tallow is the principal softener^sed. Thi.s name is 
given to both beet’ and mutton fat, and also to a mixed fat 
(town tallow), but sizing tallows do not always belong 
to these olassrs. The chief characteristics of tallow for 
sizing purposes are its colour and its melting point. It should 


be as white and as fresh as possible, and the higher the 
melting point the better. The following are some of our 
analyses of tallow : — 


! 

1. 

2. 3. 4. 

6 . 

Melting fioint 

44® C. 

46^ C. i 46^C. j 46® C. 

43® C. 

Iodine e(|uivalent ■ 

43 *.'55 

;14*95 34*42 ; 40*27 

43*15 

Free fatty acids 

3-35 

1*00 0*68 i 2*46 

6*44 


Tallow may be adulterated with bone fat, or with 
recovered grease. A sample containing the latter gave : — 

I Melting point, 41° C. ; melting point of acids. 43® C. ; 
! unsapouifiable, 2‘D per cent. ; free acids, 2*8u per cent. 

It melted at 35° C., and gave reaction for cholesterin. 

I Iksides the adulteration with other fats, tallows for sizing 
' are liable to be adulterated with water and mineral matters. 

, Bone Fat is usually a dark - coloured fat with an 
unpleasant odour, aud in this condition is not suitable for 
! sizing; but when fresh, there is no objection to its use. 

I Wool Grease is used to some extent in the impure form 
known as “ recovered grease’^ or “ Yorkshire grease.^’ It 
I is prepared by acidifying the waste soap liquors from wool- 
washing works, collecting the fatty matter in bags, and 
filter-pressing it at a temperature above the melting point. 
It has a dirty yellow colour and a foul smell, and contains 
large quantities of free fatty acids. 

I Wool fat is an undesirable fat for sizing purposes, its 
colour, smell, and free acids being decidedly objectionable. 

Cocoa-nut OH is obtained from the kernels of the cocoa- 
nut (f'oeos matt/cm), and is very largely extmeted from 
the dried material known as “ Coprah.’* 

Coprah oil contains about 25 per cent, of free fatty 
acids ; this is not desirable, and yet cocoa-nut oil is often 
used as a softener. 

I Castor Oil is sometimes used in admixture with solid 
j fats or waxes ; it is not suitable for use alone. 

Olive Oil is also sometimes used, but oils are not suitable 
for sizing purposes ; they dull the colour of the yarn, and 
this may be noted even with tallow if too large a quantity 
is used. 

Oils are more powerful softeners than the fats, and 
smaller quantities are of necessity used; they do not hold 
so well as tallow. 

Bleached Palm Oil is used in some mills. 

Japan Waa^ is misnamed ; it is really a fat. It is stated 
to consist principally of palmitin, but this can scarcely bo 
correct, as the analyses show. 

Samples we examined gave; — Melting point, 52*5® ('. 
(tripalmitin — G3® C.) ; acidity equivalent, 15*7 — 16*7; 

I saponification value, 204*5 — 217*4 ; melting point ot 
acids, 53° C. (palmitic acid =* 62° C.). 

Japan wax is yellowish or creamy white, it has a very 
slight tallowy odour, and is hard and tough. It is a 
j good material for sizing purposes, but is comparatively 
expensive. 

Spermaceti. — This wax is used to a limited extent, 
i Paraffin Waa: and Ceresins. — There is considerable 
I variation in the melting points of paraffin (41° — 55° C.), and 
the specific gravity increases with an increase in the melting 
point (from 0*875 to 0*9u8 at 15° C.). 

The ceresins have higher melting points than the paraffins 
(55® — 74° C.), and they are more expensive. For sizing 
purposes, a paraffin with a melting point of about 50° C. is 
employed. 

Waxes do not readily emulsify with the other sizing 
materials ; hence there is a tendency for them to come to 
the surface and agglomerate in masses. The use of paraffin 
is restricted to yarn for unbleached cloth ; it caunot be 
used for materials tliut are afterwards to be bleached or 
dyed, owing to the difficulty of removing it by washing ; 
goods, sized with a preparation containing it, will, after 
being dyed, show spots or patches on the finished fabrics. 

Soaps. — Both hard and soft soaps are used for sizing 
purposes. Their iunction is to act as softeners, and also to 
emulsify the fats that are used for a similar purpose. It is 
questionable whether they o.ught to be used in heavy sizing 
along with magnesium chloride, &c., because they are 
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dObomposed, and iatoluble soaps are prodaoed which may 
make the sise lumpy ; neTortheless they are used in this 
way. Soaps are a source of trouble to the sizer if used 
indiscriminately, that is they often cause frothing when the 
size is boded during the passage of the yarn through the 
size-hoz, and this frothing leads to the production of yarn 
that is very imperfectly sized. 

White Castile soap is very frequently used in sizing, both 
under iis own name and under fancy names, and there are 
other products made from soft soap or jellow soap simply 
by additiou of water. The following is an example 


KaO 7 

Per Cent. 

6-28 

Na.jOi ’ ’ 


Fatty anhydrides 


AVater . - . . - t 

66-97 



0-22 

100 00 


Deliquescents. — The deliquescents act as softeners by 
reason of the water they will retain, and by means of this 
faculty they are able to hold the other materials to the yarn 
and prevent the size becoming hard. Four softeners of this 
kind are u^ed : zinc chloride, magnesium chloride, calcium 
chloride, and glycerin. Zinc chloride is also used as an 
antiseptic, and is therefore iueluded under that head. 

Magnesium Chloride. — This material is usually added in 
the form of a strong solution, the gravity being tipproxi- 
raatel> 5.5° Tw., or 1*27 sp. gr. 

The amount of magnesium chloride in a sample we 
examined was 23*62 per cent. ; there are probably traces of 
other chlorides present ; the liquid is quite neutral and is a 
fairly pure product. Magnesium chloride is known in the 
trade as “ antiseptic,” or simply ‘<anti,” a very misleading 
terra, because it actually favours the growth of mould by 
keeping the goods moist ; in a size mixing it is always 
accompanied by zinc chloride, which has a destructive 
action upon mould spores. 

Calcium Chloride is sometimes used in very lu'avy sizing; 
it also favours the growth of moulds, and for this reason 
should also he accompanied by zinc chloride, 

Gltj^ *‘rin will absorb water when exposed to air, and it 
behaves in this respect like the other softeners of the group. 
Pure, colourless glycerin would be the best to use were it not 
that the price is too high ; for this rea.son an amber-coloured 
product is employed. Glycerin should bo as pure as 
possible, and f-ir the purpose of examination the specific 
gravity is a good guide except with crude material. 

Samples we examined contained 92 to 98 per cent, of 
glycerin, estimated by the acetin method. 

Wetyhting Ma/cria/s.— China clay is the chief weighting 
material employed ; it is used in enormous quantities, not 
only for sizing the yarn, but also in finishing certain 
descriptions of cloth. 

For sizing purposes the china clay should be as fine and 
as white ns possible, any gritty particles would cut the fibres 
and make the yarn tender. The colour of the clay is of great 
importance. Many clays have a slight yellow tinge due to a 
trace of iron — this is either removed by Ooiling with hydro- 
chloric acid or the colour is corrected by precipitating a 
little Prussian blue upon the clay, A naturally white clay 
i.s the most valuable. 

French chalk or steatite, gypsum, terra alba, or sulphate 
of lime, heavy spar or barium sulphate, sodium sulphate, 
and magnesium sulphate have been used for weighting pur- 
poses, but almost exclusively in the finishing of cloth. We 
shall not deal with them in this paper. 

Antiseptic Materials. — Only two antiseptics are used ; 
these are zinc chloride and carbolic acid. Zinc chloride i 
is used in the form of a strong solution of about 100° Tw., 
or sp. gr. 1*6, containing 35 — 37 per cent, of zinc chloride, ; 
for heavy sizing, especially in conjunction with the chlorides ■ 
of sium and calcium. It is used primarily as a pre- ■ 
servative to prevent mildew in the cloth. Zinc chloride 
may possibly be adulterated with common salt or calcium 
cblonde, but both these would lower the density of the 
solution, and they are not commonly used. 


Carbolic add is used to a certain extent in heavy sizing ; 
it IS the best and cheapest preservative that could he us^, 
but many of the buyers of cloth object to the smell which 
always remains when this substance is added to the size *, 
hence the manufacturers do not employ it as much as they* 
otherwise would do. The commercial varieties of carbolic 
acid vary very much in composition. They are usually 
dark-coloured, and often contain impurities which unfit 
them for use on cotton goods. Many of the commercial 
acids consist principally of cresol, which is much less soluble 
in warer than phenol, and in order to make them emulsify 
with water, soft soap is dissolved in them It is remarkable 
what a quantity of soft soap can be dissolved in carbolic 
acid without any separation. 

Whitening Materials. — To correct the yellow colour 
which size possesses when dried, a little blue is employed ; 
this 18 either artificial ultramarine or aniline blue. 

The li^t of sizing materials we have given is a long one, 
but of course these are not all used at each mill ; a choice 
is made of those which give the result desired, and when the 
quantities best suited for the purpose are defined, these are 
rigidly adhered to. Of course, each mill has its own 
recipe. 

Mixing the Size. — Typical size mixtures are made op as 
follows : — For light sizing : sago or potato starch, 280 Ih. ; 
tallow or tragasol, 10 to 20 lb.; water, 600 galls. For 
heavy sizing (quantities very variable) : flour, farina of some 
kind, china clay, tallow or tallow and tragusol, zioc chloride, 
magnesium chloride, water. 

The method of mixing for light sizing is simple enough. 
Sago is usually employed ; this is made with water to form a 
paste like clay ; sufficient of this is weighed out and thrown 
into a beck containing the requisite quantity of water; the 
tragasol is mixed with water and also added ; the tallow 
is then put in and the muss boiled up with steam ; the size 
is run straight away to the size-box. It is very thin, and 
there is no difficulty whatever with it. For heavy sizing, 
however, the case is (juite different ; the size is much thicker 
and will not flow so readily; for this reason it is not 
properly boiled until it reaches the size-box. 

The mixing of the size requires several large tanks, or 
“hecks,” as they are CHlIed (Fig. 8). These are built of 
wood, the mixing arrangement usually consisting of two 
upright shafts fitted with blades, the whole worked by spur 
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the flour is kept in the ** beck ” for several weeks, during 
which time fermentation sets in, and a large proportion m 
the altttcn is dektroj^ed; the whole mass is then mixed up 
and water added to a certain density, then a proportion of 
the zinc chloride is added to prevent further change. In 
other works fermentation is never allowed to take place, 
sufficient zinc chloride being added to entirely prevent 
any such change. 

The farina is mixed to a definite density with water in a 
second “ beck,” and then the clay, &c., the floor and the 
farina are brought into a third ‘'beck,” where they are 
thoroughly mixed by the dashers an<l steamed up to the 
temperature of the bursting point of the starch granules so 
that the mixture may be stiff enough to hold the china clay 
in suspension, and yet not too stiff to flow, the final boiling 
being curried out in the size-box or reservoir, into whicli 
it is pumped from the mixing “ beck.” 

Sizhtff Machine . — There have been a considerable 
number of improvements and inventions in relation to the 
sizing machine since it was first firought into use, but 
without entering into details we take for the purpose of 
illustration the “slasher” sizing maehine, as it is used 
to-dny (Fig. 10). At the extreme right of the figure is 
shown the “ creel ” upon which the warper’s beams are 
placed then comes the size-box, or “sow^-box,” us it is 
called, next two large dr)ing cylinders, then the wraith or 
comb, and at the extreme left is placed the weaver’s beam. 
The “ creel ” is simply a frame of iron, sometimes upon 
wheels, which serves to support the warper’s beams. 
These beams are large wooden rollers fi led with plates 
at each end ; they arc* not unlike large bobbins, but they are 
fitted with spindles, ou which they can revolve. The beams 
are fitted at difFereiii levels on the creel, and the warps arc 
taken fVom one beam to the other, so that from the last 
beam the whole of the warps, or ” ends,” pass off in a 
continuous sheet. 'Fhe numbers of “ ivarp ” threads in a 
piece vary considerably, but supposing 2,.')0t> “ warp ” 
threads are required in the width, then five warper’s beams, 
each Containing OOO threads or ends, would he placed upon 
the creel, and the whole 2,r)00 threads would pass over the 
four or five “ becks ” are used, the material being pumped beam nearest the size-box. 'I’he size-box, or “sow box,” 

from one to the other, or to the sizing rrfachinc as required, i as it is familiarly called (Fig. 11), is a tank for holding the 

The becks are provided with open steam coils. Uaisecl upon size ; it is provided with a perforated steam pipe for heating 
« platform above the “ becks ” is an iron tank called fhc‘ . the size with open steam, and has a cock at the side 

“ clay-pan,” which is provided with dashers and an open for running off old material. In the size-box there are 

«team coil. usually five rollers ; the first roller is of copper ; it is 

Water is run into the clay-pan, the steam turned ou, and called the immersion roller ; next come two size-rollers, the 
when the water is boiling, the china clay is added with low*'r one of wood, and the upper one of iron covered with 

constant agitation ; it is usually boiled for several hours, flannel ; and lastly, two other rollers, the lower of copper 

thus producing a very smooth paste. The tallow, wax, turned perfectly true, and the upper also of iron covered 

magnesium chioriae, and zinc chloride are added to it with flannel. 

during the boiling. Water is run into one of the becks below The drying cylinders are large cylinders made of sheet 
and agitated, then the flour is added gradually one bag at copper with iron or steel cuds. They are heated internally 

a time until the whole has been introduced. In some work h by steam, and there are waste pipes for running off 


Fig. 10. 



Two-Cymndhr Sizing Machine, 


gearing at the top of the tank ; the blades serve to dash the | 
tnaterUlB about, hence they are called “ dashers.” The { 
newer mixing vats are bowl-shaped, lined with lead or ; 
tinned sheet copper, an<l are provided with two sets of | 
blades working in opposite directions, thus mixing the 1 
materials very quickly and effectively (Fig. 9). As a rule 


Fig. 9. 
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•ondeosed water. These cylinders rerolre as the yam 
passes over them. The diameter of the smaller oylinder 
k'aries from 40 to 48 inches, and the larger one from 60 to 
70 inches. A fan is also fitted to the machine for cooling 
the yam and finishing the drying. The “ wraith ** is really 
i large comb for separating the sized threads f'-om one 
mother; by a mechanical device invented by Mr. Mark 
Knowles, of Blackburn, the teeth of the comb may be sc as 
L'lose or as far apart as may be required. The wraith serves 
to separate the sized fibres, and it removes any ot tne size 
that may have lumped up on the fibre. 


Fig. 11. 



The weaver’s beam is placed in the headstock of the 
machine, aud it is sufficiently wide to take the whole of the 
svarps side by side; when full it is taken direct to the 
weaving shed and is ready to put into the loom 

We may shortly trace the course of the yarn through the 
inachme. It is reeled off the warper’s beams, passes under 
the immersion roller into the size, then through the size 
rollers and finishing rollers aud over the larger drying 
cylinder, round which it passes, next back and over the 
onallcr drying cylinder, then through the wraith, and 
finally the sized and dried yarn is wound upon the weaver’s 
beam. 

There is a skill in sizing; iu some mills one sizing 
machine will keep 300 or 400 looms going with scarcely any 
stoppages, and with little or no dust to be swept up ; in 
other places the floor below both the sizing machioes and 
the looms will be covered with dust, and stoppages will be 
frequent. This depends to some extent upon intelligent 
men being employed as sizers or “ tapers,” but it depends 
dso upon the materiaKs used, the loss being as a rule very 
ixreat with heavy sizing. 

There is room for improvement, and by bringing the 
subject of sizing before the notice of this Society, we hope 
we are helping somewhat to put it on a scientific basis. 
There is a considerable amount of work to be done before 
sizing becomes os perfect as some of the other textile arts. 
Speaking particularly, it would be an immense advantage 
to be able to do without tallow, which has a disagreeable 
odour. It would be an advantage also to be able to banish 
zinc chloride, magnesium chloride, and other deliquescent 
substances from the list of sizing materials. The other 
iii^edients cannot be objected to, but siill it may be possible 
to improve upon them, and we have no doubt that as time 
goes OQ improvements in sizing will be found. 

Discussion. 

The Cbaibiican said they had been given a very 
interesting review of the various materials used in sizing, 
und the authors treated the subject from a scientinc 
point of view, which was not always grasped by those 
engaged in sizing. Even to-day sizing was a process 
wmoh was conducted very much by rule of thumb, and it 
was not so scientifically understood as it should be. He 


did not think many sizers kept ohemiits, and they did not 
always con-iiilt chemists. They went on using materials 
which they did not altogether understand, and the result 
was that sometimes cloth got spoiled. Then came com- 
plsints, and perhaps elaiuH, and by that time it was a very 
difficult thing to say which of the materials had caused the 
damage. He thought that Messrs. Stocks and White, in 
treating the subject from the si ientific point of view, had 
done a very great service, and he lioped they would cou- 
tiuuo to investigate the chemistry of sizing, and that on 
some future occasion tliey would hear more about it from 
them. That which had specially interested the speaker 
was the use of gum tragasol. Some years ago he had 
some matters brought before him in connection with the 
preparation of gum tragasol, but in those days it was 
quite in its infancy. Since theu, however, there was no 
doubt the material had boon perfected and brought upon 
the market as a scientific process, and he thought he might 
say that to Mr. Stocks a very groat deal of the credit of 
that was due. 

Mr. K. J. I>AVKNi*OttT (Golborne) said that the majority 
of sizers had had handed down to them from their fore- 
fathers a certain mixing, and they went on working 
with that mixing ; if one attempted to suggest anything 
new one sometimes only met with abuse, and so far as any 
chemical formula was concerned, or the (piestiou of any 
chemical reaction taking place, it did not interest them. 
With respect to the fermentation of flour, he should like to 
ask Mr. Stocks if he had gone into this matter, and if he 
could give them some idea as to the length of time flour 
should bo fermented. This was u point about which 
there was considerable diflFcrenoe of opinion ; some hold 
that it should not be fermented, others said it should be 
fermented for about three weeks, and others again put it at 
seven weeks. He should like to ask Mr. Stocks in the 
course of his investigations, he had formed any definite 
opinion on this point, because wheat flour was given a very 
high position, especially iu heavy sizing, and was one of 
the materials very largely used for mixiug in conjunction 
with china clay. With respect to tragasol, he had had no 
experience of it, but he should like Mr. Stocks to say 
whether he considered it was safe to use tragasol alone 
without tallow, and whether a greater amount of it would 
be required than of tallow. Did he consider that tragasol 
wa.s any improvement on good beef tallow ? He should 
also like to ask whether, taking the thing on a commercial 
basis, Mr. Stocks thought it necessary, in ord^r to produce 
a good sized yarn, to use many of the things ho h^d men- 
tioned ? Did he not think it was better to stick to the old- 
fashioned wheat Hour aud sago or farina, with tallow for 
softening, aud let those form the mixing 'i One was not 
going to use a lot of fancy things, the effect of which one 
did not know. 

Mr. Aktiiuk (.auky asked what were the rensoni for 
desiring the abolition of the use of zinc chloride, magnesium 
chloride, &c. 

Mr. Eu. Rhodes asked whether Mr. Stocks was aware 
that some years ago there was an antiseptic hroi^htour 
for sizing by Mr. Thomson, of Manchester — sodium silico- 
fluoride — and whether he thought it might not bo less 
objectionable from a poisonous point of view than zinc 
chloride. 

Dr. Hkrheht Levinstein (Manchester) said that it was 
most important that the threads of sized warps should be 
perfectly separated and distinct, and not glued together 
to any extent, and he should like to ask whether the use of 
tragasol or its substitutiou for tallow had any influeoce, one 
way or the other, in securing that desirable feature in sizing. 

Mr. Livsey Tatlou ((iolborne) said that, taking sago, 
for instance, the question arose whether it should bo only 
brought to the boil or boiled for, say, half an hour. It 
was sometimes suggested that they should do away with 
the greater part of the boiling, and treat the sago or 
farina with a solution of caustic s^a to burst the granules, 
zubsequently neutralising with a weak solution of sulpharic 
acid. He should like the opinion of the authors as to the 
length of time for boiling in order to break up the pranulcs 
propwly, and as to whether they thought timt treatiog with 
alkali and acid was a better mo^od tbao boiling. 
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Mr. Stocks, in reply, said that for moat purposes it did 
not appear necesitary fo ferment dour at all. If the flour | 
were fermented, the gluten was largely destroyed, and that ; 
meant simply the formation of a very impure wheat starch, i 
The sides of the becks and the surface of the liquid were 
covered with a pasty mass of the decomposed gluten, and 
though in some cases this was removed, in others the whole , 
mass was mixed up and boiled together. The decon»p<^ 
sition of the gluten coloured the flour very much, and this 
was a great disadvantage. At a temperature of about 
70° F. moist flour commenced to ferment in about three 
days ) iu about seven diiys it whs in a state of active 
fermentation, and from that time up to about three weeks 
this would go on ; but after that the products of decompo- , 
sition were so great that they spoiled the colour of the , 
flour entirely. The longest time of fermentation should be 
three weeks, if fermented at all. Many people did not 
ferment their flour, but put the zinc chloride into the flour 
l)eck immediately, and they got very good results. As to 
tragasol being used to replace tallow entirely, he said this 
could be done in liftbt sizing with satisfaction, but in heavy 
sizing some tallow was necessary, but two-thirds of the 
tallow could be replaced by tragasol. Tragasol was not a 
softener iu the same sense as tallow, but it produced a very 
much smoother and stronger yarn. In reference to the ; 
simplifying of the sizing formula (his was very desirable, , 
and ought to be attempted ; for instance, farina might be 
left out and flour alone used. In reply to Mr. Carey, he 
said it was very desirable that such materials as zinc 
chloride and magnesium chloride should bo replaced by 
something better fitted f<»r the purpose ; the harmful effects 
of such materials in clothing were well known. With 
regard to the use of sodium silicofluoride as a preservative, 
he said it was not very soluble in water, and was acid to 
litmus; it might be a good preservative, but he was not 
in favour of it for sizing materials, but experiments were 
in progress upon this point. In reply to Dr Levinstein's ^ 
(question he said, if properly mixed, tragasol made prac- 
tically no difference to the separation of the threads. 
Regarding Mr. Tailor’s question as to the Itoiling of sago, 
it required sonie little time for the granulose of the starch 
to entirely escape info the water, and it was no doubt 
better to boil for half an hour than to raise to the laiiling 
point only. 


Nottingham J^rttton* 
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ANNEALING OF MUNTZ METAL. 

IIY ERNEST A. LEWIS, F.C.S. 

1 have studied with the microscope the effect of annealing 
Muntz metal rod at different temperatures, and as the 
results may be of interest to members of the Society who 
are interested in the heat-treatment of alloys, I have taken 
the accompanying micro photographs of the alloy. 

A rod of Muntz metal was taken, about in. iu diameter, 
which had been hot-rolled and finally cold-drawn down 
from a casting 3 ins. in diameter, and was therefore in its 
hardest condition. It contained : — 


Copper 

Lead 

Per Cent. 

61 •4U 

Tin. 


Iron f.ft - 


7i{lnn 

38-25 

ly’OO 


The rod was cut into pieces 2 ins. long, and these were 
heated in a gas-rouflBe, connected with an electric pyrometer, 
to various temperatures for half an hour and seven hours * 
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at a time. One piece which had been heated to a definite 
temperature was allowed to cool down slowly, and another 
piece was quenched in cold water. Sections were cut off 
each ot the pieces, polished, and etched with dilute ammonia 
until the structure was developed. 

Muntz metal consists of two constituents ; the one is a 
solid solution of Cu-Zn in copper (Cu-Zn + xCu), the other, 
which solidifies last, is probably a solid solution of Cu-Zu 
in one of the compounds of copper and zinc containing a 
larger proportion <»f zinc ; it is best represented as “ Cu-Zn + 
xZn." This latter compound is not a true eutectic alloy, 
but is itself made up of very small crystals; it is more 
easily attacked by ammonia and solvents than Cu-Zn + 
xCu.** 

Photograph No. 1 shows the longitudinal section of a bar 
of Muntz metal which has been cold-drawn. No. 2 show.s 
the vertical section of the same bar. The dark portions are 
where the “ Cu-Zn + ^Zti ” is dissolved away by the ammonia. 
No. 2a is a vertical section after heating to 450® C. for 
half an hour, and slowly cooling it ; the “ Cu Zn -f xZn *’ 
is coagulated together ; a similar section when quenched 
has practically the same structure. No. 10 is a vertical 
section after heating to 450° C. for seven hours, and slowly 
cooling it; the “ Cu-Zn -i-arZn " is much less in quantity; 
it appears to have been absorbed by the solid solution of 
“ Cu-Zn -f jCu ” ; a similar section quenched has the same 
structure. After heating to 450° C. for 30 hours, the 
“ Cu-Zn + :rZn constituent has disappeared, and a crystal- 
line structure is developed which is very similar to burnt 
brass when quenched. No. 3 is a vertical section heated 
to 600° C. for half an hour and slowly cooled ; the eutectic 
“ Cu-Zn + a;Zn" is more easily distributed, and there is 
more of it than after annealing at 450° C. 

No, 4 is a similar section heated to 600° C. for half an 
hour and quenched ; in this the eutectic alloy has increased 
in quantity. No. 6 is a vertical section heated to 700° C. 
for half an hour and slowly cooled. No. 5 is the same 
quenched ; the eutectic is present in much greater quantity, 
and some of the “ Cu Zn -f- .rCu is enclosed in it. No. 12 
is a vertical section heated to 600° C. tor seven hours and 
slowly cooled ; the strncturii is rather coarse. No. 1 1 is the 
same quenched ; it is very evident that the “ Cu-Zn -i-arZn ” 
constuiient has considerably increased. No. 7 is a vertical 
section heated to 800° C. for half an hour and slowly 
cooled, magnified 200 diameters; it is overheated or burnt. 
No. 8 is the same magnified 50 diameters. No. 9 is a 
vertical section lieated to 800° C. and quenched, magnified 
60 diameters ; when examined under a higher power each 
single grain is seen to have a structure. No. 13 is a vertical 
section heated to 700° C. for seven hours and slowly cooled, 
magnified 50 diameters. In this photograph the eutectic is 
the white portion. Alter heating to 800° C. for seven hours 
the structure is the same as after half an hour at 800° C. 

It is evident from the above that the annealing of the 
alloy Muntz metal and similar alloys is best carried out by 
a four-hour annealing at not more than 650° C. rather than 
a quick annealing at 600° C. to 700° C. 

It is very remarkable that the “ Cu-Zn + jrZn constituent 
should increase in bulk at a high temperature aud at a low 
temperature diminish in quantity. A seven-hour annealing 
at 600° C. is sufiicient to induce a coarse structure in the 
metal, and after heating to 700° for seven hours the metal 
is burnt ; although beating the metal for half an hour at 
700° C. causes a coarse structure, it is not burnt. 

A long beating at 450° C. causes the “ Cu-Zn -f ^Cu ** to 
dissolve some of the “ Cu-Zn arZn,” and by heating to this 
temperature for 80 hours the whole of the eutectic has 
practically disappeared, and the metal has a crystalline 
structure similar to No. 9. 1 do not think it has been 
previously noticed that the structure of burnt brass can be 
developed at so low a temperature. As the temperature of 
annealing is raised it gradually throws the “ Cu Zu-f ^Zn " 
out of solution again, and the constituent containing the 
excess of zinc gradually absorbs the “ Cu-Zn + .rCu" till it 
nearly absorbs the whole of it and forms the coarse crystals, 
which are characteristic of burnt brass, each of which when 
examined under a higher power has a structure. 

My assistant, Mr. A. G. Armstrong, has assisted me in 
this research. 
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No. 1. X 200. 


No. 3. X 200.] 


Mdntz Mktai. Bar, Hard. Longitudinal Section. | Muntz Metal Bar, Annkalkd at 600 '" C. for 

; ^ Hour and Slowly Cooled. 



No. 2, X 200. ' 

Muntz Metal Bar, Hard. Vertical Section. 


No, 4. X 200. 

Muntz Metal Bar, Annkvlkd at 600 "' C. for 
i Hour and Qubnciikd. 


• No. 2a. X 200. 

Muntz Mntal Bar, Annralbd at 450® C. for 
^ Hour and Slowly Goolbd. 


No. 5. X 200. 

Muntz Mbtal Bar, Annealed at 700^ C. for 
^ Hour and Qubnchkd. ' 
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No. 6. X 200. 

Muwtz Metal Bak, Annealed at 700"" C. for 
J Hour and Slowly Cooled. 


No. 9. X 50. 

Muntz Metal Bar, Anneaied at 800° C. for 
J Hour and Quenched. 



i 


No. 7. X 200. j 

Muntz Metal Bah, Annealed at 800° C. F<m 

J Hour and Slowly Cooled. | 

I 




No. 10. X 200. 

:\IUNTZ Metal Bar, Annealed at 450° C. K)u 
7 Hours and Slowly Cooled. 




No. 8. X 50.| 

Muntz Mktal, Hkati-d to 8( 0® C. for J Hour 
, AND Slowly Coolid.j 


No. 11. X 200. 

Muntz Metal Bab, Annealed at C. for 
7 Houbs and Quxncbed. 
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No. 12. X SOO. 

Mi vrz Mktal Hah, Annealkd at GOO' C. roit 
7 lIoi Rs AM) Slowly Coolkd. 



No. 13. X 50. 

Muntz Mktal Hau, Annealed at 7o0° C. fok 
7 Hours and Slowlt Coolkd. 


Juurnal an& |)atpt Eit^rature. 


1. — General Plant, Apparatus, and Machinery 15 

II. — Fuel, Gas, and Light 

H;. — Destructive Distillation, Tar Products, 

Petroleum 

IV. — Colouring Matters and Dyestuffs 20 

V. — Preparing, Bleaching, Dyeing, Printing, 

and Finishing Textiles. and Kibres 23 

VI. — Colouring Wood, Paper, Leather, &c 

VIL— Acids, Alkalis, and Salts, and Non- 

Metallic Elements 2C 

VIII.— Glass, Pottery, and Enamels 26 

IX. — Building Materials, Clays, Mortars, and 

Cements 

X. — Meuliurgy 

XL — Electro-Chemistry and Electro-Metallurgy 33 
XII. — Fats, Fatty Oils, and ^^oap 35 


Class. 

XllL — Pigments and Paints; Resins, Varnishes, 

&c. ; India- Rubber, 36 

XIV. — Ta'iiing; Leather; Glue, Hize, Bone, and 

Horn; Ivory and Substitutes 36 

XV. — Manures, &c 37 

XVI. — Sugar, Starch, Gum, &c 37 

XVII. — Brewing, Wines, Spirits, &c 39 

XVIII. — Foods; Sanitation; Water Purification; 

and Disinfectants 40 

XIX. — Paper, Pasteboard, Cellulose, Celluloid, &o. 42 

XX. — Fine Chemicals, Alkaloids, Ksseuces, and 

Extracts 42 

XXL— Photography 44 

1 XX 1 1. — ExplO!<ives, Matches, &c 

I XXIII. — Aualycicai Chemistry 4.5 

' XXIV. — Scientific and Technical Notes 48 


Patent Specifications inii.v be obtain- d by post by remitting as follows:— „ . , t , «r « 

Ei:gliiih. - Hd. each, to the Comptroller of the Patent Office. C. N. Dalton. Esq., Southampton Buildings. Chancery Um. Undon. W.C. 
United States.— each, to ihe Cominisiioner of Patents, Wasbinglon, D.C„ U.8. America. 

French.—Ys. t*ach. to Belin et Cic., 62, rue de Vaugirard, Paris. 


I.-PLANT. APPAEATUS AND MACHINERY. 

English Patents. 

Fractional Diatillation ; Manufacture of Substance usually 

Prepared by , and Apparatus therefor. W. It. 

Boubfield, Loudon. Eng. Pat. 25,694, Dec 16, 19ol. 

Tuk mixed vapours are led into a chamber or series of 
cbambeis, aud condensed on a series ot surfaces which are 
kept at different suitable temperatures, the apparatus being 
arranged so that the products ot ••ondensation on the surfaces 
can separately collected and the pnioess carried on as a 
continuous one, the mixed liquid to be distilled, being fed 
coouuuousiy into the still. — L. A. 


Still for the Direct Fecovery of Alcohol or other Volatile 
Liquid from Solid or Semi- Solid Subsiances^ the 
1 Evaporation of Liquids^ and the Drying of Solia 
i Materials. F. C. J. Bird, JLondon. Eng. Pat. 25,772, 
Dec. 17, lUOl. 
i 

Surface condensation is applied in clo^e proximity to the 
material undergoing distillation, by keeping the condensing 
surface close lu and parallel with the maieriai in the still, 
which latter may be of shallow rectangular shape, the 
whole being supported on trunnions so that it may be 
inclined at an angle, thus allowing the vapour condensed On 
the HUifaee to trickle downwards into a coliect-ng ehaonel 
provided at the lower edge of the coDdenr«ing surfiEwe. Heat 
18 distributed throughout a solid or semi-iolid material by 
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uieani of hollow metal condnctors conrejing steam or hot 
water, aod of such a form that no part of the material is 
more than one inch distant from a heating surface ; these 
conductors may take the form of hollow ndges projecting 
from the bottom of the still-body. — J. F. B. 

Tower* i Impte, in Coding . G. Brewer, London. 

From The Wheeler Condenser and Engineering Co., 
Manhattan, U.S.A. Eng. Pat. 17,669, Aug. 12, 19o2. 

In cooling towers of the open type, the mats are arranged in 
independent series at right angles to each other, with inter- 
Toniog spaces between the different series, and with means 
for distributing the circulating water independently to the 
‘Diacsof each series. — L. A. 

Tower j Water-cooling W. Ostendorff, New Jersey, 

U.S.A, Eng. Pat. 21,830, Oct. 7, 1902. (Under Internat. 
Conv., Oct. 7, 1901.) 

A NUMBBR of spraying pans arranged one above the other 
on a supporting framework, the bottom of each pan being 
formed on its underside with inclined deflecting flanges, and 
perforated above the upper sides of the said flanges. The 
upper edges of the pans are reinforced by woo<len strips, 
which also serve for the nttsicliment of guard nettings 
arranged in the spaces between the pans. — H. A. 


tank. Any steam condensing in the drum is conducted by 
a separate pipe to the " relNiiliog ” tank. The object is to 
remove air as far as possible from the eondens^ water. 

— W. W S. 

Evaporating Apparatus / Vapour . 0. Ordwav, 

j Brooklyn, New York. U.S. Pat. 714,513, Nov. 25, 19*02. 

1 The evaporating apparatus Is composed of a number of effects 
joined together in series, each effect comprising a series of 
! vertical coils enclosed in a cylindrical shell, the tubes being 
j aligned horizontally, and the liquid to be evaporated being 
conducted back and forth through the tubes of each coil 
by means of channels in the cylinder heads, which are 
fitted with glass windows opposite the ends of the tubes. 
A separating chamber surrounds each shell at one end, 
into which the liquid from the last tube-coil flows, tlie 
, vapour passing into the shell of the next effect, and the 
liquor falling into a receiver furnished w'ith an automaticj 
valve and connected with a pump, by which the proper 
circulation of the liquid through the series of effects is 
controlled. — L. A. 

II.-FUEL. GAS. AND LIGHT. 

Comhustihility ; The Limits of — L. Pelet and 
P. Jomini. Bull. Soc. Chini., 1902, 27, [24], 1207—1212. 


United States Patents. 

Tanks t Apparatus for Discharging Inflammahle or other 

Liquids from Storage , at the Outbreak of Fire. 

C. Allenou, Sevres, France. U.S. Pat. 710,091, Sept. 30, 
1902. 

A DisoHAROE pipe leading from the bottom of the storage 
tank is normally closed by a frangible disc or diaphragm. 
A puncturing rod supported by a fusible joint is adapted, 
when released, to break the diaphragm and establish 
communication between the tank and discharge pipe. 
When the liquid has been discharged from the tank, the 
•discharge pipe is closed a stop or plug mounted on the 
rod. The rod is aUo adapted to open a valve iu a water- 
supply duct, to admit water to the iuterior of the tank. 

-R. A. 

Heating Liquid or Gaseous Bodies under Pressure; 

Apparatus for . A. Prat, Lyons, France. U.S. 

Pat. 710,608, Oct. 7, 1902. 

4Sbe Eng. Pat. 2592, 1902 ; this Journal, 1902, 1523. — ^R. A. 

Filter, G. F. Goddard, St. Louis, Mo, U.S. Pat. 711,046, 
Oct. 14. 1902. 

An outer casing is divided into open spaces by a number 
of vertical filter-beds. The flltcrmg material is placed in 
•chambers formed in the filter-beds, and is held in pobition 
by gratings and perforated covers at each side of the 
filter. Valved iulets open into pockets formed by partitions 
at the lower part of each filter-bed, outlets being also 
provided. — W. P. S. 

Filter-Press. F. S. Guy, Peoria, 111. U.S. Pat. 714,174, 
Nov. 25, 1902. 

The filter-press comprises a cylinder perforated over the 
whole of its surface Lir the escape of water, a perforated 
rming therein, a screw conveyor within the lining for 
moving the sludge away from the inlet and compressing 
it into a chamber at the opposite end, which contains two 
screws revolving in opposite directions, and fitting so tightly 
as to carry away the solid matter without allowing passage 
•of the liquid. — L. A. 

Distilling Liquors; Apparatus for . J. C. Bertsch, 

Atlanta, Ga. U.S. Pat. 714,438, Nov. 25, 1902. 

The apparatus is particularly applicable for the distillation 
of water u*>ed in the manufacture of h e. Steam from a 
boiler is led through a drum, then through a condenser of 
such character that, as soon as the steam is condensed, the 
hot water formed is ruu off. This hot w|^r tnen passes 
through a coil in the afure*meniioned drum, where it is 
.reheated by the steam before running into the **reboiling*’ 


i When substances are burnt in a closed vessel containing 
a limited amount of air until they are extinguished spon- 
taneously, it is found that the quantity of oxygen consumed, 
bears a definite ratio to the quantity remaining. The propor- 
tion of oxygen consumed (limit of combustibility) depends 
j on the nature of the substance, the temperature of the flame, 
the qiiautity of gaseous combustible supplied to the flume 
in a unit of time (volatility of the substance aud size of the 
flame), and lastly on the temperature of the surrounding 
air. The temperature of the flame and the supply of 
; gaseous combustible are both dependent on the nature of 
i the substance. It is found that the proportion of oxygen 
i consumed is greater in vessels of small capacity than in 
i large ones. The reason for this lies in the fact that in 
I small vessels the air becomes heated to a higher tempera- 
ture than in large ones, aud the limit of combustibility is 
I thereby raised. In larger vessels the limit of combustibility 
I appears to approach a constant value, and it may be 
' expected that in the open air the limit would be the same, 

I whatever the size of the flame.— J. F. B. 

Coal-Gas; Extraction of Cyanogen from . W. Feld. 

I J. f. Gasbeleucht., 46, [50J, 933—940. 

I In the removal of cyanogen from coal-gas, whether by the 
I oxide (purifier) method or by washing with alkaline ferrous 
j hydroxide in suspension, it is necessary, for realising a high 
yield, that the ammonia should previously be removed 
from the gas as perfectly as possible ; otherwise the free 
sulphur which is always produced, acting on the cyanogen 
I and ammonium compounds present, forms sulphocyanide, 

I which represents a serious loss of cyanogen. 

The wet method is preferable to absorption in the 
j purifier, for obtaining crude feriocyanide of high strength. 

As ordinarily conducted — as, for example, in the Foulis 
' process adopted in Glasgtiw— a solution of a ferrous salt is 
treated with sodium carbonate, and the precipitated ferrous 
hydroxide, after a washing to remove the sodium salts, is 
iuiroduced into the scrubber along with a further quantity 
of sodium carbonate solution. 1 be cyanogen of the gas is 
retained by this mixture, mainly in the form of sodium 
ferrocyanide ; but about 20 per cent, is found in the in- 
soluble form, as Prussian blue, which reduces the value of 
the product. The formation of this compound is due to 
the partial oxidation of the ferrous h}droxide to ferric 
hydroxide during the preliminary precipitatiou aud washing, 
a part only of the ferric hydroxide being again reduced by 
the sulphuretted bydrog>n in the gas. To prevent the 
production of the insoluble ferrous cyanide, FeCyj, it is 
essential that an adequate proportion of alkali r>e used, 
namely, 6 mols. of a monovalent alkali to 1 mol. of ferrous 
salt. For the recovery of the cyanogen exclusively in the 
soluble form, therefore, the ferrous salt used must he free 
from ferric salt, tlie right proportion of alkali must be 
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employed, and tbe fen-oas and alkaline solotions must only 
be mixed in the scrubber in an atmosphere of coal-gas, lo 
prevent <*xidatioa of the precipitated hydroxide. 

In order that the absorption of the cyanogen may take 
place quickly, uniformly, and almost perfectly, the scrubbing 
solutions should not be introduced in large quantities all at 
once into the apparatus, but should be added continuously 
and regularly ; otherwise tbc sulphuretted hydrogen and 
(when lime is used as the alkaline reagent) the carbon 
dioxide in the gas, form sulphides and carbonates with the 
excess of the reagents, which then absorb the cyanogen 
with comparative difficulty. 

It is sometimes desirable to recover the cyanogen entirely 
in the form of insoluble ferrous cyanide. In this case 
only 1 mol. of divalent alkali is used with 1 mol. of ferrous 
salt, any excess of alkali leading to the production of 
soluble alkali ferrocyanido. The two liquids should be 
run leparately into the washer, to prevent as much as 
possible the oxidation of the ferrous hydroxide, since ferric 
hydroxide causes the absorption of cyanogen to take place 
slowly, and the product is contaminated with free sulphur. 

Lime is, on the whole, preferable to sodium carbonate as 
the alkaline reagent. It is cheaper. On using sodium 
carbonate the product is contaminated, both with the 
excess of alkali and with part of the sodium salts formed 
on decomposing the ferrous salt for the production of 
ferrous hydrate; but the calcium ferrocyanide solution 
contains no foreign calcium salts, especially if ferrous 
sulphate ho used as the ferrous salt.— H. 11. 

Acetylene i Hydrogen Silicide as an Impurity in Crude . 

N. Caro. Zeits. Calciuinoarbid-Fabrik., 1902, 0, 225. 

The existence of hydrogen silicide as an impurity in crude 
acetylene was first demonstrated by Wolff ; but although 
Ids statement has been controverted by several investi- 
gators, their failure to discover it has been due to the use 
of defective analytical processes. A large number of 
samples of carbide have been examiui'd by the author dur- 
ing 1901 — 1902; and by burning the gas he has found it 
almost invariably to contain silicon compounds, sometimes 
in very small quantity, but generally in ninouiits up to 
0*8 per cent. One specially bad sample gave a sponta- 
neously inflammable | 2 ns, the acetylene containing only 
traces of phosphine, but deriving it.s inflammability from 
2*1 per cent, of silicon hydride. The silicon occurs both 
as hydride and as certain organic compounds of unknown 
composition; for although hydrogen silicide is absorbed 
completely, and more or less rapidly, by copper sulphate 
and silver nitrate solutions, commercial acetylene con- 
laminated with silicon is not wholly freed from that impurity 
by similar treatment. The residual silicon compounds can 
only be recovered by prolonged contact with water or with 
alkaline solutions of copper sulphate. 

Generators of tho dnp and contact patterns generally 
yield a gas containing more silicon compounds than those 
of the carbide-to-water or flooded-corapartment systems. 
This is chiefly due to the fact that in the latter the 
acetprlene is more thoroughly washed with an alkaline 
liquid (lime water), which determines the reaction observed 
by Friedel and I^adenburg : — 

Sill^ + Cr((J 11)2 + HgO « CaSiOj + 4U^. 

Kven when carbide is decomposed in such fashion that a 
rise of temperature within the mass is prevented, the 
acetylene may contain silicon compounds other than hydro- 
gen silicide, for they are not extracted by means of copper 
sulphate. Still, a high temperature in the generator does 
affect the silicon in the gas, as a hot generator may yield a 
condensed tarry product in which silicon can be detecteil. 

— F. H. L. 

Enolisu Patents. 

Fuel Briquettes ; Manufacture of . 0. C. Blunden, 

London *, W. J. Malden, Uckfield ; and A. Malden, 
London. £ug. Pat. 23,904, Nov. 25, 1901. 

To prevent the briquettes from softening under the action 
of heat, the inventors propose to first incorporate tho 
combustible material (fuel dust) with a small quantity of 


powdered alkaline earth, and then with heated tars, oils, and 
resins, to serve as binding material, the tars and oils having 
been previously heated and mixed with a proportion of any 
suitdble acid.-^\ S. 

Peat and Similar Suhstanees ; Method of and Means for 

Expressing the Moisture from . A. H. Higgiu* 

bottom and A. B. Lennox, both of Newcastle ‘Ou-Ty no. 
Kug. Pot. 26.425, Dec. 27, 1901. 

Tub peat or the like, is passed between endless hands, the 
adjacent sides of which travel in the same direction and at 
tho same speed, with a convergence towards each other at 
a convenient point. The bands arc normally guided and 
supported so as to ensure a steady yet yielding pressure, 
whereby stones, &c. can pass without damaging the 
machine. — U. S. 

Furnaces. J. Reagan, Philadelphia, Pa. Eng. Pat. 16,285, 
July 22, 1902. 

Seh r.S. Pat. 707,157, Aug. 19, 1902; this Journal, 1902, 
1321.— R. S. 

Burners for Liquid Hydrocarbon. T. Clarkson, London. 
Kug. Pat. 7496, March 27, 1902. 

The vaporiser tube, which is intended for paraffin, kero.senc, 
or the like, is covered with a nun-oxidising or incorrodible 
metal wire or ribbon, such as of nickel. The tube is 
enclosed in a casing containing a secondary burner and 
communicating with a fan or blower. — R. S. 

Gas-Generators; Method of Regulating and Appa» 
ratu.s employed in connection therewith . A. J. BouR, 
Loudori. From F. M. Hillc, Dresden -LObtau. Eng. 
Pat. 25,092, Dec. 9,1901. 

Not only is the amount of air, necessary for the production 
of a quantity of gas sufficient for one working stroke of the 
motor, drawn through tho generator at each stroke of the 
motor, but the required amount of water is sent through 
a vaporiser and thence to the generator. — U. S. 

Carburet ting Air or Gas for Lighting^ H eating ^ or Motive 

Power; Methods of and Apparatus for . H. Marshall, 

Edinburgh. Eng. Pat. 2030, Jan. 25, 1902. 

The air to be carburetted is divided into several portions, 
and these portions arc passed tbrough different carburetters 
which are in varying stages of exhaustion. The various 
fractions of carburetted air are subsequently mixed so as to 
obtain a gas of uniform composition. Each carburetter 
consists of a metal casing, preferably cylindrical, fitted with, 
an absorbent, vertically-perforated block, which leaves frew 
spaces at the top and bottom of the casing. The air to be 
carburetted passes up a central tube within the block to the 
top space, and down the perforations to the lower space, 
from which it passes away. When a carburetter requires 
recharging, it is turned down upon its hinge, whereby the 
ports for ingress of air and egress of carburetted air are 
closed. The blocks used in the carburetters are preferably 
formed of a mixture of two parts by weight, of plaster of 
Paris, one part of kieselguhr, and five of water. — R. S. 

Gas Cleaning afid Cooling Apparatu.s. W. J. Crossley,, 
Openshaw, and J. Atkinson, Marple. Eng. Pat. 24,960, 
Dec. 7, 1901. 

This apparatus, which U intended for blast-furnace or pro- 
ducer ga.**, consists essentially of an arrangement of cooling 
towers placed in separate tanks. The gas passes through the 
cooler or coolers in one tank, then through those in the next, 
and so on, if there are more than two sets, then through a rotary 
cleaning machine, and finally through a rotary fan. The; 
washing water passes in the reverse direction. The object 
in using separate towers and tanks in succession is to keep 
the coolest water to the tank containing the towers throngh 
which the coolest gases pass, and the hottest to the tank 
containing the towers for the hottest gases. The tanks have 
sloping bottoms leading to sludge troogbi. — R. S. 
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Ga$ ; ApparatMS for Extracting Tar from liluminating 
. K. D. Holmest Huddernfiold, From O. N. Guldlin, 
Fort Wftjne, Ind., U.S.A. Eng. Pat. 25,493, Dec. 13, 
1901. 

Trb combinations in the apparatus include : a seabcup with 
vertical gas-inlet passages ; two or more counterbalanced 
regulating and tar-extracting druins, connected one within 
the other, and having walls composed of injecting and 
impact plates in the cup, one of the gas-inlet passages 
opening into each drum, the arrangement being such that 
the gua, after passing through the plates forming the inner 
wall, traverses the space between the two walls and passes 
through the plates of the outer wall. The seal cups com- 
municate with a tar-pocket, extending below and connecting 
them with the outer wall of the regulating chamber ; ana 
an overflow trap connects with the wall at the opening of 
the tar-pocket. — C. 


Spent Substances in the Purification of Gas ; The Treatment 
of the — — , and JJesulphurutation of Sulphurous Suh- 
Mtances. C. F. Maybluh, T.evallois Perret, France. F^ng. 
Pat. 464ti, Feb. 24, 1902. (Under Internet. Coiiv., Sept. 25, 
1901.) 

To extract tbo sulphur from the spent oxides from the gas 
purifiers, they are treated with petroleum or similar oils at a 
temperature of 1.35'^ — 11)0° C., the liquid being then sepa- 
rated from the insoluble residues and cooled until the 
sulphur separates out. The latter can be rendered mer- 
dhantable by distilling. The oil adhering to the re.sidues 
and the sulphur is extracted! by means of benzine, which is 
Ihen removed by distillation. 

The desulphurised oxides are next treated with water, 
Hme added, and the mixture boiled, the ammonia being 
volatilised and recovered, whilst the ferrocyunides interact, 
forming the calcium salt, this beiug afbirwards converted 
into the potassium or sodium salt. 

The apparatus consists of a desulphurising tank, a 
refrigerating tank, a filter tank, all connech^d to a main 
vacuum pipe, and also to a maiu steam pipe fitted with a 
Editing injector. — C. S. 


Acetylene Gas Generators. M. Paterson, Glasgow. 
Eng. Pat. 1 164, Jan. 16, 1902. 

A HAND-FED central-shoot carbide-to-water apparatus, in 
which the mouth of the hopper is normally closed by a 
counterpoised conical valve. The generating chamber is 
provided with a movable reaction grid, and with a constant- 
level water .supply so arranged as to form a hydraulic seal. 

F. II- L. 


Acetylene Generator. B. Bailly and V. Chauviu, Isigny, 
France. JCng. Pat. 19,135, Sept. 1, 1902. 

SitsFr. Pat. 319,028; this .Journal, 1902, 1447. 

— F. H. L. 


cup. The vaporising tube is filled with thin metal bats, 
parallel to the axis of the tube or arranged helically round 
the axis. A spring cushion is provided at the top cf the 
lamp, for preventing shocks when the lamp is drawn up. 

— H. B. 

Incandescent Petroleum Burners. P. Lucas and the 
Allgemeine Bcleucht. und Heizindustrie Akt.-Ges., 
Berlin. Eng. Pat. 18,844, Aug. 27, 1902. 

A DOUBLE cap, instead of a single cap, is arranged round 
the blue flame of the burner, so that the outer cap, over 
which the mantle is suspended, prevents the latter from 
extending into tlie flame and from receiving a deposit of soot. 
The arrangement of the parts of the burner is designed to 
prevent as completely as possible the transmission of heat 
from the flame to the lower parts surrounding the wick ; 
the wick tubes are constructed of thin material which is a 
had conductor of heat, air currents are allowed free access 
to all the metallic parts, and the central spreader is 
thennally insulated from the other narts of the burner. 

~II. B. 

Filaments for Incandescing Electric Lamps ; Manufacture 

of , and Apparatus for Use in such Manufacture. 

W. Ti. Voelker, London. Fng. Fat. 16,653, Aug. 19, 
1901. 

A THBBAD of cotton or cellulose is soaked in a solution of 
the desired salt or salts of the metal or metals intended to 
form the metallic base of a carbide. It is tlien dried, 
spooled, carbonised in the presence of a hydrocarbon gas or 
vapour in a scaled crucible provided with a central tube or 
core, upon which the spools of filaments are strung, and 
through which the heating gases pass. The furnace used 
I for carbouising, comprises a burner formed as a hollow ring 
I in connection with gas and air supplies, whence jets or 
! nozzles project towards the centre. The thread is finally 
heated in an electric furnace lim'd with the oxide of the 
metal or metals used. Means arc provided for passing the 
filament transversely through the crucible or chamber at a 
short distaoce from tho axis of the electrodes, and also for 
displacing the surrounding atmosphere by carbon monoxide 
or a hydrocarbon vapour. — B. S. 

Electrodes for Arc-Lamps. G. D. Abel, Loudon. From 
Siemens and Halske Akt.-Ges., Berlin. Eng. Pat. 2587, 
Jan. 31, 1902. 

Sbk Fr. Put. 318,774, 1902 ; this Journal, 1902, 1448. 

— H. B. 

lUuminants, such as arc used for making Candles and the 
like. J. Lewy, Frankfurt a/Maiu, Germany. Eng. Pat. 
2131, Jan. 27, 1902. 

See Fr. Pat. 318,129, 1902; this Journal, 1902, 1448. 

— C. A. M. 


United States Patents. 


Incandescent Vapour Lamps. F. Gelerich, PIdn, Prussia. 

Eng. Pat. 3119, Feb. 7, 1902. 

Tbk oil passes up a tube to a horizontal hollow ring, within 
which it is vaporised. Part of the vapour is carried down- 
wards to a nipple delivering the vapour and a supply of air 
to a central vertical mixing tube or chamber, outside which 
is a tube supporting the mautle. The remainder of the 
vapour passes to a flat ni)per chamber surrounding the 
mantle-supporting tube, and is there mixed witJi air 
admitted through a ring of short tubes. This mixture is 
ignited, and the flames therefrom pass through a central 
opening in the cover of the chamber and surround the 
Biantle-Bupportiog tube. The cover of the flat chamber 
aapports the glass chimney. A starting cup is provided 
beneath the burner. — li. S. 

Inciuidescent Vapour Lamps. M. A. Hartmann, Dresden. 

’ Eng. Pat. 12,922, June 6, 1902. 

A ausDENDED vapour-lamp, havinga vaporising tube 
Wionnted obliquely, so that the uppe^portion only is acted 
wpoD by the heat of the flame, and a valve device for con- 
troUirg the admission of vapour to the burner, and simul- 
taneously the admission of the liquid fuel to the starting 


Peat Briguetles ; Process of Producing — — . G. Hart- 
mann, Munich. U.S. Pat. 714,578, Nov. 25, 1902. 

See Eng. Pat. 6260, March 25, 1901 ; this Journal, 1902, 
330.— K. S. 

Fuel ; Apparatus for Combustion of Finely -divided Solid 

. J. W. Bailey, Jersey City, N.J. U.S. Pat. 

710,033, Sept. 30, 1902. 

The apparatus consists of a conical burner tube, within 
which is an adjustable conical plug, leaving an annular 
space into which the finely-pulverised fuel is discharged, 
and through which it is carried by an air-blast to the annular 
outlet, where it is ignited. Passing through the centre of 
the plug, and projecting beyond its outlet end, is a blast-tube 
within which is a water-tube, providing a spray of water 
and air to assist combustion. — B. S. 

Gas ; Apparatus for Manufacturing H. M« Papst, 

San Francisco, Cal. U.S. Pat. 710,336, Sept. 30, 1902. 

This is a furnace for making oil-gas. It consists of two 
base furnace chambers, separated, except at the rear, by a 
wall, whereby a continuous furnace or combustion chamber 
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is formed. A cupoladike structure is built above each 
chamber, each of these stnictures being formed in two 
parts, one above the other, and each being filled with 
checker-work. Inlet pipes for air and oil lead into each of 
the base chambers, and far steam, air, and oil into each of 
the upper structures or regenerative or fixing ctmiuhers. 
Outlet pipes for the gaseous product arc provided. — It. S. 

Gas-Producer. J. Radcliffe, Wrexham. U.S. Pat. 715,144. 
Dec. ‘J, 

Seb Eng. Pat. 21,377, Oct. 24, 1901 ; this Journal, 1902, 
109.-11. S. 


Water-Gas; Process of Generating . H. Strache, 

Vienna. T.S. Pat. 7 15,218, Dec. 2, 1902. 

Accouni.vo to this process, llie gas is made in an inclined 
furnace havirig a step-grate, so that the fuel is in layers of 
from 4 to 20 ms. only, and is hiirneil by natural draught. 
OpfKi«,ite the grate is a set of horizontal lireeluy tuhes, 
between wliich the heating gases pass. The latter next 
pass through a boiler or heater having horizontal tubes. 
Thence they pass to the chimney. When the fuel is ineau- 
(leseent, a thin layer of fn.sh fuel is added, the furnace is 
closed, and steam or water pasH‘d tlirough tlic boiler. This 
steam or water becomes superheated in passing tlirougli the 
incandescent fireelay tubes. It then strikes against the 
Fuel, and, together with the gases di>tilli(l from the fuel, 
passtjs through the grate to an outlet. When the water run 
is finished, the proe(‘ss is restarted as at first. (See also 
D.S. Pat. 703, Gl9 ; this Journal, 1902, 1021.) — R. S. 


Acelghnc (ids Generator. K. 11. Angell, Derby, New 
llam[)shire. U.S. l*at. 714,125, Nov. 25, 1902. 

!\.N automat ie drip generator in which the water supply is 
governed hy the bell movements, 'fhe water-valve* consists 
»f an opeii-moutbed depending pipe attached to the bottom 
»f the rcserv*)ir, which is .surrounded with a enp containing 
utlieieut mercury to overcome the ;;ravitaliv(* force 
Lcting on the head of liquid. When the holder bell falls, 

. striker deprt'sses the lever carrying the mercury cup, 
ud p ‘nints water to run out into 'the leading tube, 
['here a e tw(» or more carbide containers arranged 
iorizoiit.;iiy, and the water has to till one completely 
►efore entering the next. lj<inid enters and gas escapes 
rom the container through a three-way cock, whicli is 
tted witli a earn device to lock the lid of the carbide 
eceptacle wliLMi the gas- and w;tter-wa>s are op(>n. Each 
ecompo.dng cliambor is provided with an indicator to show 
^hen its contents have been submerged, this iudicator 
eing a water tube with float and exposed pointer. 

— F. U. L. 


icetijlene Gas Generator. N^. A. Renstrora, Omaha, Neb. 

U.S. Pat. 714,238, Nov. 25, 1902. 

An automatic carbide-feed apparatus in which the supply 
of .solid is governed by the expansion and contraction of a 
flexible chamber. The carbide hopper is annular, the 
oeiirral space being a drying vessel and containing the 
teed valve rod. When the flexible chamber is distended, 
the mouth of the hopper is closed by a diaphragm and the 
sides (.f a hollow open-ended cylinder; but when the 
chamber contracts, the attached rod falls, and the upper 
end of the cylinder collects a charge of carbide, and allows 
It to drop into the decomposing vessel. The water in the 
latter carries a circular float, to which is fastened a vertical 
/od. At its base this rod bears a valve sealing the sludge 
orifice, and, just above, it is fitted with a set of agitating 
blades. When the carbide-feed cylinder drops, it moves a 
lever and opens the cock on the water inlet, and the water, 
rannipg down a vertical pipe, is diverted in a horizontal 
direction as a jet which impinges against teeth on the 
circumference of the reaction float. In this way the float 
18 made to revolve on its vertical spindle, and the agitator 
joined to the latter stirs up the sludge j simultaneously the 
float rises, so that the loosened sludge is free to run off. 
AW generator requires “ finely-divided ” carbide, which is 
fed the hop^r through an orifice that cannot be 
opened tfll the feed gear u Ipcked.-rF. H. L. 


1 Acclffiene Gas Generator, F. Moore, Providence, U.I, 
I U.S. Pat. 714,318, Nov. 25, 1902. 

I This is a small, portable contact apparatus designed to 
hear agitation, as in baud lanterns. It consists of a 
perforated cylindrical carbide haj^ket with a bottom of felt 
or the like, which is held within a wider vessel having a 
cock and burner at its top, and a self-acting inlet valve for 
wafer at its base. To this vessel is attached an annular 
jacket, closed at its top, except for an air hole, and ojien 
at Its base, which makes » fight friction joint against the 
walls of a water tank. The water flows from the latter 
through the inlet valve, peiietrate.s the disc of felt, and 
attacks fhe carbide, any exce.ss being driven bUckwards hy 
the pressure of the gas. When the apparatus is put aside, 
the aperture in the middle vessel which leads to the valve 
is elost'd by moans of a washer and milled cap. — F. 11. L. 

Acetylene Gas Generator. F. M. Moore, rrovidence, As- 
signor to n. J. White, Westficld.s, Mass., and C. E. 
Merrill, Frovidenee, U.I. U.S. Pat. 714,319, Nov. 25* 
1902. 

A S.MALL contact generator primarily intended for port- 
able use. The apparatus I'onsists of a tall cylinder mounted 
on frunnious, one of which is plain, while the other is the 
gas tube leading to the burner. Inside the main casing, and 
towards one tm<i of if, is an annular carbide container, with 
its wat<‘r inlet at one extremity. When the outer cylinder 
is revolved into its operative position, the carbide cage is at 
tlhi lower end, and iho water is free to enter into the cage 
through a disc of porous material; the gas way to the 
burner is also open. If tin* make exceeds the consumption 
of gas, the liquid is driven downwards out of the cage, buck 
into the burrounding space. By rotating the main cylinder 
on its axis, the gas-way to the burner is sbiit, and as the 
carbide cage is then at the upper end of the cylinder, and 
its orifices are at the top, no more acetylene can be evolved. 

— F. II. L. 

Acetylene Gas Generator. H. Kinsey, (1. Uliallenger, and 
J. H. Nott, Swansea. U.S. Fat. 7l4Vl9J, Nov. 25, 1902, 

Sick Eng. Fat. 1 1,714, 1001 ; this .lourual, 1902, 397. 

-F. H. L. 


Acetylene Gas Generator. W. S. May, Cliffoti, Arizona. 
E.S. I ‘at. 714,929, l>ec. 2, 1902. 

A Dim- generator to which the supply of water is governed 
by pressure. The generating apparatus consists of a pair 
of vortical eylinder.s, the upper one holding the water, and 
the lower one the carbide. The acetylene travels to a 
closed storage drum, so that if the make of gas exceed 
the coiuiumption, back pres>ure is setuji in the decomposing 
chamber, .and water cannot fall from the nozzle depending 
from the water reservoir. In order that the liquid may not 
have to percolate tlirough spent lime before reaching the 
Iresh carbide, the solid is carried on a conical false bottom in 
the lower cylinder. The water supply needle-valve can be 
closed by it hand-operated wheel and spindle. The gas- 
storage drum contains a layer of filtering material. 

-F. II. L. 

Electrode for Arc Lamps. 11. Bremer, Neheim, Germany, 
U.S. Fat. 710,943, Oct. 14, 1902. 

A 8Ki.p-Fu;.\iNO electrode fur arc lamps, consisting of 
carbon intimately mixed with over 10 per cent, of a fluoride 
of an alkaline earth. In addition there may he added from 
1 to 3 per cent, of calcined oxide or salt of boron, sodium, 
or potasBimn. — H. B. 

Carbon Electrode for Arc Lamps; Composite — — , 
A, Blondel, Fans. U.S. Pat. 714,277, Nov. 25, 1902. 

E.ioa electrode consists of three concentric parts: a core, 
an intermediate portion composed of a mixture of oarb^' 
with from 10 to 90 per cent, of mineral colouring and light* 
producing salts, and a thiu outer coating of nou-scorifl^le 
carbon.— R. S. « 
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PjtBXCIl VATENTfl. 

Actlylene Generator, IT. Chayeau. Fr. Put. 320, 35j, 
April 1 1, 1902. 

An automatic water-to-carbide apparatus, of the contact 
pattern, in which the supply of water is governed by the 
bell movemenlH. One or more generating vessels are placed 
alongside a central holder, the water of the latter being also 
used for attacking the carbide. There is free communica- 
tion between the lower part of the holder-tank and the 
bottoms of the decomposing chambers, so that the liquid is 
able to rise among the carbide lumps. But the gas has to 
traverse a flexible pipe leading from the top the decom- 
posing chambers, in order to enter the holder-bell ; and 
when the bell rises, it operates a lever which shuts a cock 
on the gas pipe, thus driving the water downwards and 
backwards from the carbide into the holder-tank again. 

— F. H. L. 

Acetylene Generator, J. C. Laval and L. A. Ueynier. 

Fr. Pat. 320,373, April 12, 1902. 

A CARBIDB-FEBD apparatus of the side-hopper type, in 
which carbide is periodically admitted to the decomposing 
chamber by the removal of a ball-valve from its seat each 
time the bell descends. The solid is made to pass a baffle- 
plate, constructed in the form of a spiral worm, or other- 
wise, before reaching the water ; and the gas is compelled 
to bubble through a great depth of the liquid in the holder- 
tank, in numerous fine streams, before entering the bell of 
the latter. The water of the holder-tank is separate from 
that used for decomposition, but the holder is carried, as 
part of the same casing, above the generator proper. 

--F. H. L. 

Acetylene Generator. J*. Mimolle. Fr. Pat. 320,398, 
April 14, 1903. 

An automatic apparatus belonging to the ** dipping ** prin- 
ciple of generation. The carbide basket, slung centrally, 
as usual, from the crown of the holder-bell, sinks into or 
rises out of the water iu a small compartment arranged con- 
centrically within tbo main vessel, so that the spent lime 
which falls out of the basket can be removed by a separate 
outlet, and does not contaminate the water of the holder- 
tank. A water-seal, carried by the bell, prevents return of 
gaa from the latter into the space above the basket when 
the generator is being charged afresh, and the gas has to 
travel through a worm in the water-holder before it enters 
the service-pipe. An automatic device for removing the 
lime-water is also proposed. The small decomposing com- 
partment is connected through a which bears 

the sludge outlet at its lower bend, with a separate water 
reservoir fitted with a float, hinged lever, upright rod, and 
valve controlling the said outlet. When the generator is 
at work, the effective pressure raises the water level in 
this reservoir till the float closes the outlet, but when the 
lid of the carbide-basket holder is removed, the resulting 
equilibrium causes the float to sink and the outlet to be 
opened, thus permitting some foul water from the decom- 
posing chamber to escape. — F. H. L. 

Acetylene Generator, G. Begut^re. Fr. Pat. 320,625, 
April 26, 1902. 

A OONTAOT apparatus with its supply of water controlled 
by the naovements of the liquid in the adjacent holder, 
which is of the displacement variety, with a lateral aperture 
in the lower compartment leading to the carbide chambers. 
These are in duplicate, and comprise subdivided, super- 
posed boxes containing the carbide. The water enters at, 
and the acetylene escapes from, the bottom of the chambers. 

— F. H. L. 

ni.-DESTRUCTIYE DISTILLATION 
TAR PRODUCTS. PETROLEUM. 

Petroleum ; Chemical Compoeition ^ Roumanian . 

P. Poni. Ann. scient. de rCJniv^e Jassv, 2, I — 16- 

Chera. Centr., 1902, 2, [22], 1370. 

Thb substance thought to be butane previously discovered 
by the author in the petroleum from Colibasi has now been 
identified as trimethylmethaue. The secondary hexane 


delected at the same time has not yet been identified. 
Nitro derivatives such as Zaloziecki and Frasoh obtained 
from the fractions of Galician petroleum, boiling between 
Cl° and 65° C. (this Journal, 1902, 335) could not be 
obtained from the corresponding fractions of Colibasi 
petroleum. The portion boiling between 100° and 200° C., 
contained about 24 per cent, of aromatic hydrocarbons, 
of which toluene, m-xylene, mesitylene, and compounds 
of the formula CioHu were detected. The high-boilinft 
fractions also contain methyl and ethylhexamethylene and 
two. paraffins boiling at 116° — ll.S°C. and 140° — 142° C. 
respectively.-— A. S. 

Engusu Patent. 

Shale or other Oil-yielding MaiericUe ; Retorts for the 
Destructive Distillation of . N. M. Henderson, Brox- 

burn, N.B. Kng. Pat. 26,647, Dec. 31, 1901. 

In the retorts referred to in Eng. Pat. 6726 of 1899 (this 
Journal, 1890, 382), it is now proposed to introduce two 
toothed rollers, in place of a single one, to ensure the more 
regular withdrawal of the exhausted earthy residues. 

French Patent. 

Petroleum or Mineral Oils ; Nitration of Substances Ex- 
tracted from , hif 'Distillation. L. Edeleanu and 

G. A. Filiti. Fr. Pat‘ 320,018, April 23, 1902. 

The heavy distillation residues from petroleum, &c. (sp. gr. 
0*870 and more) are nitrated by the aid of three times the 
quantity of a mixture of fuming or concentrated sulphuric 
acid, and nitric acid (about 5:1) at a temperature not 
exceeding 80° C. 3'ho following applications of the product 
arc also claimed (1) As a substitute for camphor in the 
preparation of celluloid. (2) As a constituent of explosives 
when mixed with oxidising agents. (3) As varnish, dis- 
solved iu suitable vehicles, (4) In tbo preparation of 
brown to black substantive dyestuffs, by fusion with alkali 
sulphides. 

As a modification, the oil residues may be freed frona 
resins by p,ulphuris acid, before nitration. — C. S. 

IV.-COLOURING MATTERS AND 
DYESTUFFS. 

Indigo Salts. A. Binz and A. Kufferath. Annalen, 1902,. 

326 , [2], 196-204. 

The assumption that Indigo is insoluble in ordinary solvents, 
and does not form salts, is not strictly true, since, when 
suspended iu glacial acetic acid, benzene, or chloroform, and 
treated with gaseous hydrochloric acid, it dissolves even in 
the cold ; and, moreover, an unstable Indigo disulphate has 
also been described iu Ger. Pat. 121,450 (Eng Pat. 23,122 
of 1899; this Journal, 1900, 1009). The hydrochloride 
C 10 H 10 N 2 O 2 HCI is obtained by passing a current of dry 
hydrochloric acid gas for two hours in the cold through 
400 c.c. of glacial acetic acid containing 1 grm. of pure 
Indigo. Part, of the Indigo dissolves with a deep blue 
colour. After allowing the solution to settle, the clear 
portion is siphoned into 400 c.c. of dry ether, and the dark 
blue precipirate is separated and washed with ether. For 
analysis the product was decomposed by water, the acid 
being determined in the filtrate. The hydrobromide was 
obtained in a similar manner, and possesses an analogous 
composition. The hydriodide could not be obtained, since 
hydriodic acid reduces Indigo in admixture with glacial 
acetic acid. The chloroplatinato (CiftHioN 3 r) 2 HCl) 5 ptCl 4 
forms bluish-black microcrystalline rhombic plates, and is 
obtained by mixing saturated glacial acetic acid solutions 
of Indigo hydrochloride and chloroplatinic acid. With 
sulphuric acid, Indigo forms two salts. One, having the 
composition C,flHioNjOa^ 2 S 04 , is formed by digesting 4 grmi . 
of powdered Indigo with 50 c.c. of glacial acetic acid and 
10 c.c. of concentrated sulphuric acid for half an hour on 
the water-bath, filtering through a Gooch crucible, and 
allbwing the solution to cool iu a- desiccator. Crystalline 
needles are deposited, and a further amount can be pre- 
cipitated by adding 200 c.c. of ether. The salt forms smalh 
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veil’ characterised blue needles. It is decomposed by alcohol 
in the cold or by glacial acetic acid on warming, but Is 
stable in air even at 100** 0. The second salt, which has 
already been referred to above, has the composition— 

Cj(}liijN 2022 HjS 04 , 

and is produced by treating Indigo with sulphuric acid of 
B. The luugraa of dark green crystalline needles 
cannot bo filtered, but the product, after washing with ether, 
gives numbers on analysis corresponding to the above 
formula. 

The authors suggest the use of acetic acid containing 
sulphuric acid for the analysis of fabrics dyed with Indigo, 
in place of the tedious method hitherto employed of 
extraction with glacial acetic acid in Soxh’et’s apparatus. 
Wool dyed with Indigo is digested for half an hour with 
glacial acetic acid coutaining one-tenih its volume of 
sulphuric acid, and is subsequently washed with the same 
mixture. The blue solution is poured into water, aud the [ 
precipitated ludigo, sulphuoated and titrated with sodium ^ 
nydrosulphitc. In the experiment described, the results ' 
obtained are almost identical wirh those given by the old I 
method, which required about five hours for extraction. | 

-r. A. L. 

Naphthacridinc Disulphnnlc Acids, li. Mbhlau and j 
O. Haase. Btr., 1902, 36 , [19J, 4172— 4 177. | 

FouMiLDKiivnK readily reacts when boiled in aqueous solu- ■ 
tion with i3-uuphthylaiuiuc 3'-sulphonic acid, forming , 
naphthacridine di.sulphoaic acid, luving the formula — | 


alkaline bath in a colourless condit^n,the blue colour being 
subsequently developed by acid. Internal salt formation 
uodoabtedly plays an important part in dyeing, in developing 
the colour of acid dyostaCfs. The function of the sulphonio 
acid group, in addition to iiicroasiog the solubility and 
property of penetrating the fibre, is primarily to form a 
I salt with the basic auxochromic group or chromophoric 
element, subsequently acting as a saltdormer in other 
j directions. — T. L. 

! Naphihacrihydridinr. B. Mohlau and O. Haase. Ber., 

I 1902, 35 , 4104—4172. 

Aocoudixo to Morgan (J. Chem. Soc., 1898, 73, 536) one 
of the products of the action of loruialdehydcou/S-iiaphthyl'* 
amine is a substance to which he a>higns the formula — 
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The produ3t is sparingly soluble in water, readily soluble in 
-dilute caustic alkalis, ararnonia, and alkali carbonates, the 
flolutioDS having a light bluish-violet fluorescence. It dis- 
solves in concentrated sulphuric acid with a yellow colour 
and a greenish-blue fluorescence, and dyes animal fibres 
light ii’inon-yellow. A similar product having the consti- 
tution — 
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is obtained by heating together two molecular proportions 
a)f sodium naphthionate and one molecular proportion of 
formaldehyde in aqueous solution under a pressure of 10 
atmospheres. The product, which consists of a mixture of 
aodinm naphthacridine sulphohutc and its hydro compound, 
is then oxidised with potassium bichromate, the chromium 
salt beiug subsequently decom^sed with soda lye, yielding 
4he sodium salt of the new acid, separatinjif from water in 
long white needles. The free acid is very hygroscopic, and 
crystallises in golden-yellow plates from the aqueous 
solution, which, like the colourless solution of the alkali 
salts, has a light bluish-violet fluorescence. The solution 
in concentrated sulphuric acid is yellow with a greeni»h-bluc 
fluorescence. The product dyes animal fibres dark lemon- 
yellow shades. The colour of the aqueous solution of both 
the acids described, becomes paler on warming, the shade 
gradually returning on cooling, or directly on adding a dilute 
mineral acid. Moreover, a dyed fibre, on boiling with pure 
x>r faintly acid water, becomes decolorised without lo^ing 
much of the dyestuff. The fibre again becomes yellow when 
treated with warm dilute acid. Since the naphthacridine 
disulphouic acids do not form salts with dilute acids, these 
phenomena are due to the interual salt formation in the 
molecule between a sulphonic group and the chromophoric 
nitrogen. The colourless sodium salt of triphenyl -p- 
rosaniline moposolphonio acid show s a similar behaviour, 
aince it also is taken up by animal fibres from a fa'mtiy 


.CII. 

.^nd designates isouaphthacridiuc. The authors find that 
this product, which they term napbthacrihydridine, is 
a molecular compound of naphthacridine and hydro* 
naphthacridiue corresponding to quiuhydronc, having the 
formula — 

/ CioHj , 

(a)ll(;^ 

and IS obtained by boiling together two molecular pro- 
portious of 3 napbthjlamine and one molecular proportion 
of formaldehyde iu glacial acetic acid. Tue substance 
reduces ammoniacal silver solutiou. It gives a green 
hydrochloride when treated in the dry state, or in benieue 
or acetic acid solution, with gaseous hydrochloric acid, 
losing hydrochloric acid on exposure to air, and is con- 
verted by the prolonged action of hydrochloric acid iu 
solution into the hydrochloride of iS-naphthacridiue. The 
substance is also produced by reducing ^-naphthacridine iu 
alcoholic solution with sodium amalgam, the bydronaphth- 
acridine formed, combining with the 3 uaphtbacridine 
present. Oxidation of naphtbaorihydridine iu acetic acid 
solution with sodium nitrite, converts this base quantita- 
tively into $ naphthacridiue. The product crystallises from 
ether in orange-yellow silky need.es melting at 236® C. 
The authors also obtain other products by the action of 
formaldehyde on /S - naphtliylaminc. The interaction of 
equimolecular proportions in glacial acetic acid solution at 
about 20° C. gives raethylene-^-naphthylamiue,C,oU 7 NCH 5 , 
melting at 61° C. The product readily forms a polymeric 
modification crystallising from benzene-petroleum spirit in 
colourless plates or needles melting at 206° C. By reacting 
with two molecular proportions of 3-napbthylamiDu on one 
molecular proportion of formaldehyde in boiling acetone 
solution, the resulting product is methyleue-di-iS-naphthy- 
lamine, CjoH^NHCHjNUOioH;, which separates from 
alcohol iu groups of colourless needles melting at 104® C. 

-T. A. L. 

Exqlish Patbsts, 

Anthranilic Acid l^hdiyo Dyestuffs] ; Manufacture of 

. O. Imray. From Farhwerke vorra. Meister, 

Lucius uud Briiuing, Hochst a/Main. Eng. Fat. 1983, 
Jan. 24, 1902. 

See Fr. Fat. 318,050 ; this Journal, 1902, 1392. — T. A. L. 

Blue \_Anthraccne‘] Dyestuffs ; Manufacture of New — 

O. Imray. From Farhwerke vorcc. Meister, Liiciui und 
Brfiniog, Hbchst a/ Main. Eng. Fat. 771, Jan. 10, 1902. 
Som.BMENTARY to Eog.Fat. 7.51! of 1901. See Fr. Pat. 
317,734 ; this Journal, 1902, 471 and 1392. — T. A. L. 

Azo Colouring Matters ; Manufacture of , and of 

Material for Use therein, J. Y. Johnson. From The 
Badisebe Anilin und Soda Fabrik, Ludwigsbafen. Eog. 
Fat. 1561, Jan. 20, 1902. 

Sbb Fr. Fat. 813,671 (suppl.) ; this Journal, 1902, 1392. 

7-T. a. l. 
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DiiQZO Colouring Mattel's \^Axo- Dyestuff ; Manufacture 
. •!. Y. Johnson. From The Uadische Anilin 
und Soda Fabrik^ Ludwigshafen. Eng. Put. 3375, Feb. 
10, 1902. 

Skb Fr. Pat. 318.567; this Journal, 1902, 1451.— T. A. L. 

Azo Colouring Matters; Manufacture of . J. Y. 

Johnson. From The Badische Anilin un<l Soda Fabrik, 
Ludwigshafen. Eng. Pat. 4034, Feb. 17, 1902. 

Sei Fr. Pat. 318,919 ; this Journal, 1902, 1451. 

— T. A. L. 

Colouring Matter,^ of the Anthracene Series [Anthracene 

Dyestuffs']; Treatment of 1 and the Production of 

Derivatives thereof . J. Y. Johnson. From Hie lladisehe 
Anilin und Soda Fabrik, Ludwigshafen. Flng. Pat. 4035, 
Feb. 17, 1902. vSupplementary to Kng. Pais. 3239 and 
22,762 of 1901. 

See Fr. Pdt. 319,018 ; this Journal, 1902, 249, 1391, and 
1431.— T. A. L. 

Aromatic Derivatives of certain Amino Compounds ; 

Manufacture of . J. Y. Johnson. From The 

Jludische Anilin und Soda Fabrik, Ludwigshafen. Fog. 
Pat. 4434, Feb. 21, 1902. 

See Fr. Pat. 318,020 ; this Journal, 1902, 1452.— T. A. L. 

Grinding Dyes^ PaintSt and the Like^ and IFtisA/z/g, 
Bleaching f Beating^ Pulping, Fibrous and other 

Materials ; Apparatus for . (». K. Hvbbert. Eng. 

Pat. 23,486, Nov. 20, 1901. 

See under XIX., page 42. 

United States Patents. 

Indigo Colour, and Process of Makvig Same. Jf. S. A. 
Holt, Assiunor to Eadische Anilin und Soda Fabrik, 
Ludwigshafen. U.S. Pat, 715,074, Dec. 2, 1902. 


sulphide at 120^ C. until the melt becomes soluble. The 
new d^'estiiff is precipitated by an acid, and gives, on un- 
mordanted cotton, orange-brown shades, which are not 
much altered by treatment with chromates, but are 
brightened by hydrogen peroxide. — T. A. L. 

Monazo Dye, and Process of Making Same. 0. Ernst^ 
Assignor to irarbwerke vorm, Mcis^ter, Lucius und 
Hriining, Hoeclist a/Main. U.S. Pats. 714,882 and 7 14,883, 
Dec. 2, 1902. 

Diazotiskd /)-nitraniIine-o-sulpbonic acid or o-nitraniline- 
/)-8»ilphonic acid, is combined with /S-naphthol. Eng. Pat^ 
16,409 of 1901 ; this .lournaJ, 1902, 401.— T. A, L. 

Lakes from Sulphur Dyes ; Process of Making . E. A. 

Fourneaux, .Yssignor to H. A. Metz. U.S. Pat. 7U,G87, 
Dec. 2, 1902. 

See under Xlll. A., page 30. 

Nitro (Compounds ; Process of Reducing Aromatic . 

E. Winh, Dortmund. U.S. Pat. 714,128, Nov. 25, 1902. 

Aromatic nitro compounds containing two or more nitro 
groups are completely reduced by lieating with alkali 
sulphides iu open or cio.sed vesseds to a temperature above 
110“ C.— T. A. li. 

French Patents, 

Lcuc-Indigo ; Manufacture of Acid Solutions of . 

Badiftche Anilin uml Soda Fabrik. Fr. Pat. .320,259, 
April 7, 1902. 

The addition of an excess of boric acid to an alkaline 
solution of Indigo white gives a fluorescent solution which 
redden.s litmus paper, and in which the dyestuH still remains 
dissolved. The solution is covered with a scum of Indigo, 
and may he employed for dyeiug like an ordinary vat. It 
gives, however, stronger shades, and, since it penetrates 
better, tin'- dyed fabrics are faster to rubbing. — T. A. L. 


BrOm-indoxyl (I'.S. Pat. 713,437 ; this Journal, 1902, 
1530), when condensed with indoxyl in an alkaline solu- 
tion, yields a new brora-indigo. See Eng. Pat. 11,358 of 
1901 ; this Journal, 1902, 608. — T. A. L. 

Anthracene Dye, and Process of Making Same. M. H, 
Isler, Mannheim, Assignor to The Badische Anilin und 
Soda Fabrik, Ludwigshafen. U.S. Pat. 715,662, Dec. 9, 
1902. 

Dyestuffs for wool, giving blue to green sliades from an I 
acid bath, are obtained as follows from 2-methylanthra- 
quinone After nitration, the nitro compound is converted 
into an amino compound, either by reduction or by heating 
with an aromatic amine, in whicli case alphylaminomctbjl- 
anthraquiiioues arc obtained. 3'liese corajKmnds arc treated 
with halogens, then condensed with aromatic amines, and 
finally sulphouated ; or the suiphonic acid group or groups 
may be introviuoed wholly or partially at an earlier stage of 
the process; for example, after the formation of the amino 
derivative. — T. A. L. 

Amino Compounds of the Fatty Sei'ies, and Proce.^s of 

Producing Same; Aromatic Derivative of . G. W. 

Meisor, Assignor to The Badische Anilin und Soda Fabrik, 
Ludwigshafen. U.S. Pat. 715,680, Dec. 9, 1902. 

Amino-acetonitrile is treated with etliyluniline, giving a 
colourless crystalline product, which distils in vacuo at 
IBS'® C., and on tieatment with concentrated sulphuric acid 
is converted into an amide melting at about 114'’ C. See 
Eng. Pat. 4434 of 1902 and Fr. Pat. 318,920 ; this Journal, 
1902, 1462.— T. A. L. 

Orange- Brown Sulphur Dye [Sulphide Dyestuffs], and 
Process ef Making Same. A. Weinberg and (). Lange, 
Assignors to L.^ Cassella and Co., Frankfort-on-iiie- 
Main. U S Pat. 714,542, Nov. 25,^)02. 

By heating together m tolylenc’diamine and sulphur at a 
final te»hperature of 2.10“ C. until no more sulphuretttd 
hydrogen is evolved, a brittle insoluble moss is obtained. 
This is powdered and heated under pressure with sodium 


Anthracene. Dyestuffs. Tbadischc Anilin und Soda Fabrik. 
Supplement, dated April 7, 1902, to Fr. Put. 307,104, 
Jan. 14, 1901. 

Halogen derivatives of hydroxyantbraquinones are heated 
under pressure to about 200“ C. with a salt of an aromatic 
aminosulphonic acid in aqueous solution. — T. A. L. 

Anthracene Dyestuffs soluble in Water; Manufacture oj 
— — . Badische Anilin und Soda Fabrik. Supplement, 
dated March 26, 1902, to Fr. Pat. 308,661, March 2, 1901. 

Hyduoxvanthkaqijinones, like the nitroanthniquinones in 
the chief patent, readily react under pressure with the sui- 
phonic acids of aromatic amines. For instance, Purpuriu, 
when heated to about 200“ (,b in an enamelled autoclave 
with a solution of sodium sulphanilatc, is converted into a 
water-soluble dyestuff giving red shades on unmordanted, 
and violet-blue to blackish-blue shades on chrome-mordanted 
wool. — T. A. L. 

Formyl A .i-N^hthylene Diamine. 6- or 7 -Suiphonic Acid; 

Manufacture of . T. Gaess. Fr. Pat. 320,263, 

April 7, 1902. 

Formic acid, when heated in aqueous solution with 1.4.6- 
or 1 .4.7-imphthyIene diamine suiphonic acid, or a mixture 
of the two acids, gives a monoformyl derivative more or less 
quickly according to the concentration of the formic acid. 
The same compound can also be obtained by boiling 
together the diformyl derivative with the 1.4.6- or 1.4.7- 
naphtbylcne diamine suiphonic acid. The product yields a 
sparingly soluble yellow diazo compound, which combines 
with naphthols, naphthylamines, and their suiphonic acids 
to form valuable azo dyestuffs.— T. A L. 

N aphthacem and Intermediate Products ; Manufacture of 

Derivatives of . F. Bayer and Co. Fr. Pat. .320,327, 

April 1'/, 1002. 

When equimolecular proportions of a-napbtbol and phtbalic 
acid or phihalic anhyuride are heated together with concen- 
trated sulphuric acid, o-hydroxynaphthoylbeiizoic acid is 
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formed as an intermediate product^ which is suhsequentlj 
converted into hjdroxynaphthacenequinone having the 
formula — 

0 


A :g: m 

\/ o 

OH 


The reaction takes place at about 140° C.,and is assisted by ' 
the addition of boric acid- The product crystallises from j 
toluene in red needles, and on distillation with zinc dust 1 
yields naphthacene. If the sulphuric acid melt bo carried j 
to a higher tenj})eratare (220° — 250° C.), until the presence ; 
of hydroxynnphthaceuequinone can no longer be detected by 
means of the Hpectroscoj)e, the resulting product is dihy- i 
droxynaphthaccDc<piin()ne (iso-ethinciiphthalide). The same 
derivative is obtained by fusing h} droxynaphtlmccne- | 
quinone with caustic potash. If iii the above condensation ! 
the a-naphthol be replaced by the 1.4, 1.5, 1.8, &c. | 
sulphonic acid, there are produced, according to the : 
conditions of the experiment, either the products already , 
mentioned or their snlphonic acids. Moreover, hydroxy- . 
naphthoylbenzoic acid is also formed by fusing with caustic . 
alkali the so-called naphthophthalides, naphthotluorane, &c. 
obtained by condensing two molecular proportions of i 
uaphthol with one inolecuiar proportion of pbthalic acid j 
or anhydride. — T. A. L. 


Dyestuffs'] Derivativis ; 
F. llaycr and Co. Fr. Pat. 


Anthraquinone [^Anthrarenc 

M imufacture of New •. 

320,481, April 18, 1002. 

The 1 .4 -diamino- and the 1 .4.5,8-tetraniino-anthra- , 
quinone or their derivatives are obtained by the action of ; 
sodium sulphide or other suitable reducing agent on 1.4- 
nitro-amiuo-authraquihone or 1 .5.4.8- nr 1.8.1 .S-dinitro- 
diamino-anthraquinoue or their dciivutives. The nhro- ' 
acidyl compounds may also be employed, and subsequently 
hydrolysed, if necessary.— T. A. L. j 

Dyestuffs [^Sulphide] for Unmordanted Cotton. Soc. ! 
C hem. Werke vorm. H. Byk. Fr. Pat. 320,369, April j 
12. :902. ! 

Nithoutoroxt- or arninohydroxy - diphenylainines are ! 
heated with sulphur and alkali .suiphidcs in pre.scnco of 
iron salts or of metallic iron. The dyestuffs are said to 
give bluer shades than those obtained without the use of 
iron. — T. A. L. ; 

Yellow, Yidlowish-Oranye, and Reddlsh-Ornnye Dyestuffs \ 
of the Acridinium Scries. CJie. Par. de Coul. d’Aniline. 
Fr. Pat. 320,570, April 21, PJ02. 

The undermeutioued bases or their leuco compounds, 
obtained by heating with dilute hydrochloric acid, tetra- ' 
aminoditolylinethune, dialkyl-tetra-amimiditolylmethane, or 
tetra-alkyl-tetra-aminodiphenylmethane, are h<!ated in dilute ; 
aqueous solution in presence of hydrochloric acid and | 
methyl or ethyl alcohol. The dye.stuffs are precipitated j 
from dilute aqueous solutions of their Hydrochlorides by ' 
caustic soda, but not by ammonia. — T. A. L. ' 


Y.-PEEPAEING, BLEACHING, DYEING, 
FEINTING, AND FINISHING TEXTILES, 
YAENS. AND PIBEES. 

Dyeing Process ; The . A. Binz and G. Schroeter. 

Ber., 1902, 35, [19], 4225—4229. 

The chemical theory of dyeing in its usual form assumes 
that the fibre has the nature of an amino carboxylic acid, 
and is therefore capable of combining with either acid or 
basic substances. If this theory were correct, the affinity 
of dyestuffs would be a function of their salt-forming power 
•^a cons^uence which leads to many difficulties and 
contradictions. For example, an acid group like SO|H or 


OO 2 H, when introduced alone into a chromogeu, docs not 
confer any marked dyeing property, while the ranch weaker 
salt-forming phenol-hydroxyl and amino-groups give rise to 
some of the fastest dyes. 

In the experiments descril>ed, attempts were made to dye 
wool and silk with acid dyestuffs in prosence of caustic soda 
and with basic dyestuffs in presence of hydrocldoric acid- 
conditions which render impossible a combiiiation between 
fibre and dyestuff of the character assiime<l in the ordinary 
theory. A simple chromogen, azobenzeue, was selected 
and the compounds choseu contained only one kind of 
auxochrome or salt-forming group. In every (ixperimont 
5 grms. of wool were immersed for half an hour in 150 c.c. 
of a boiling 0*1 per cent, solution of the pure Substance, and 
then well washed in a stream of water. 

1. Azobenzene Sulphonic Acids» — These hitherto have 
generally been supposed to have little or no tiuctonal 
power. The potassium salt of the di m- sulphonic aeiil was 
prepared by reducing w-nitrobenzene sulphonic acid with 
zinc dust and alkali. In a neutral or alkaline bath it leaves 
the wool quite colourless, but the hath i.s quickly exhan.‘*tcd 
oil the addition of the usual quautitj" of sulphuric acid 
(4 per cent, on the wool). ;)-Azoheiizeuo niono-.snlphonic 
acid, prepared by sulphouating azobeiizene is also taken up 
in presence of acid. Jn both cases tlio wool is intensely 
coloured by the monosulphonie acid a line golden yellow, 
by the disulphonic acid, a duller yellow. Soap or very 
dilute soda lye completely extracts these dyes from the 
wool at 25° C. The reversibility of tlie dyeing process in 
these cases suggests .salt-formation. 

2. p- Hydroxy azobenzene in acid, neutral or strongly 

alkaline solution a strong yellow' dyeing. (It must be 
noted, however, that the caustic alkali attacks the wooL) 
In this case, therefore, salt formation, is, to say the 
doubtful. 

3. p-Aminoazobertzene and p-dimcthylaminoazobcnzesm 
dye wool in an alcoholic solution a strong yellow shade, but 
only in presence of acid, which may be increased to a very 
large excess without reversing the process. 

4. Di-m-aminoazobenzenc and tetramrthyl di-m-amino- 
azobenzene, as hydrochlorides in aqueous or aqueous- 
alcoholic solution, give medium yellowish-red shades, but 
the wool remains colourless if the acid be increased to 
6— lo molecules per molecule of base. Here, then, the 
process is quite different from that of No. 3, Ix ing reversible 
like No. 1. 

Some of the experiments were repeated on ^ilk, and even 
more marked re.sults obtained. 

The conclusion is that the groups Nil, and N(CH;;>j, 
when in the meia position to the azo group, ( on^r, as does 
also the SO^II group, a dyeing power wliich is only 
recognisable as a weak salt formation. But the dyeing 
process is ijuito different in character when it i.s determined 
by Oil, NII.J, or NtClls).j, in the para position. 

Most, if uot all, of the fast substantive silk and w'ool 
dyestuffs cun be represented as (piinono dcrivatifes 
convertible by desmotropic change into the ordiunfy 
phenolic and arainic forms. On this hypothesis it is 
conceivable that the shifting Oil or Nli^ from the para or 
ortho to the meta position in relation to the eliroraophor 
may destroy the true tinctorial character of the molecule 
and produce a substance which is only attached to the fibre 
by a salt-forming process, as in the case of sulphonic and 
carboxylic acids. The fast quinoid dyestuffs are probably 
fixed by a ring condensation between fibre and dyestuff, 
though salt formation may act here as a secondary factor. 

— T. A. L. 

Light on Dyed Colours; The Chemical Action of 

I). Brownlie. J. Soc. D^ers and Colourists, 1902, 1$, 

[12], 288—297. 

The influence of the constitution of a senes of benxidine 
dyestuffs on their fastness to light has lieen examined by 
exposing cottons, dyed a 1,^ per cent, shade, to light behind a 
glass window for seven days in summer. Of the 95 coloim 
examined, 20 per cent, may be classed as ** fast,” 10*5 per 
cent, as ** fairly fast,” 15*8 percent, as *'Dot fast,” and 
53*7 per cent, as “ loose.” The rules which govern the 
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iofloence of coniititation on the fastnesi to light are:-*- 

(1) The di]»heDjl base plays no part in the action 

(2) DyestufiPs derived from phenol, its homologues and their 
sulphonic and carhoxylic acids give fast shades. (3) Dye- 
stuffs derived from hydroxy benzenes and their homologocs 
containing more than one hydroxyl group give loose shades. 

(4) Dye-ituffs derived from amines of the benzene series and 
their sulphonic and carboxylic acids give loose shades. 

(5) Dyestuffs derived from a- and fi nsphthylamines and 

their sulphonic acids give loose shades. (6) Dyestuffs 
derived from a* and /S-naphthols and their sulphonic acids 
also give loose shades. (7) Dyestuffs derived from amino- 
naphthols and their sulphonic acids vary : those from 
2:6:8 monosulphoaic acid and from 2 : 3 : d : 8 di- 
sulphooic acid are fast, whilst those from 1 : 8 : 3 : C and | 
1 : 8 : 2 : 4 disulphonic acids give loose shades. (8) 
Dyestuffs derived from dihydroxynaphthalcnes and their 
sulphonic acids agree with those derived from the corre- 
sponding aminonaphthoU. C^l) The replacement of an 
amino-group by a hydroxyl group results in increased fast- 
ness. (10) The salt-forming groups — SO^ll and C(>.H — ! 
cause no difference in the resistance to light ; but the 
auxochromic groups—NH^ and OH — play an important : 
part in the action. | 

Mixed colours more or less follow the above rules, so j 
that it is possible to predict the fastness of a benzidine ; 
colour from its constitution, with a fair amount of | 
certainty. I 

In order to ascertain, if possible, the cause of the fading, j 
60 selected colours were compared with respect to their 
resistance to light, to oxidation by a N/50 neutral potassium 
permanganate solution, and to reduction by a sodium hydro- 
snlpbite solution. Dyestuffs derived from phenol and its 
homologues are fast to light and oxidising and reducing 
agents. Dyestuffs derived from phenols containing more 
than oue hydroxy group give shades loose to light and 
varying from loose to fairly fast towards oxidising and 
reducing agents. Those derived from a- or /3-naphthyla mines 
give shades loose to light, fast to oxidising agents, and 
varying from loose to fairly fast towards reducing agents. 
Those derived from a- or ^-naphthols give shades loose 
to li^ht, fairly fast to oxidising agents, and loose to 
reduemg agents. These results are too anomalous to 
ho interpreted in favour either of the oxidation or the 
reduction theory. The dyed fabrics are not affected by 
light in a vacuum. In an atmosphere of nitrogen, 
hydrogen, carbon dioxide, sulphur dioxide, or coal gas, 
light has DO effect. In nitrous oxide the action takes 
place just as in oxygen. In quite dry air or oxygen 
there is no action. The amount of water vapour iu the 
atmosphere slightly affects the action. In an alkaline 
atmosphere (ammonia) the action is very considerably 
increased. Oxygen and water are essential, but the action ! 
does not appear to he due to ozone or hydrogen peroxide, 
although it is slightly accelerated when either of these is 
present. The addition of traces of alcohol or pyridine to 
the atmosphere causes an increase of the action to an 
enormous extent ; chloroform and solvent naphtha slightly 
retard it. 

The resistances of a number of colours to light, and to 
oxidising and reducing agents before and after coppering, 
were compared. In every case, after coppering, the colours 
were much faster to light, but as regards oxidation and 
redaction there was practically no difference in fastness. 

Twenty colours were dyed an equal shade on cotton, 
oxycellulose, trinitrocellulose, jute, and silk, and in the 
case of wool, 48 colours were compared with cotton. No 
difference could be observed in the fastness when dyed on | 
cotton, oxycellulose, trinitrocellulose, or jute. 84 per cent, 
of the colours showed no difference on silk, and 16 per cent, 
were slightly faster on this material. In the case of wool, 
34 per cent, were much faster than on cotton, 36 per 
cent, were slightly faster, and 30 per cent, showed no 
difference. 

It has further been noticed that sollffions of direct cotton 
dyestuffs are considerably affected by sunlight. | 

The author combats the view that the change is produced j 
by an interaction of the dyestuff with the cotton.— J. McC’. I 


Knoubh Patents. 

Wool from Imported Sheepskins i Method of Cleaning^ 

Purifying, and Removing the . A. C. Granville 

and K. G. J. Kawlinson, Waltham Cross. Eng. Pat. 
1424, Jan. 18, 1902. 

Tiik skin^ aro softened for the cleaning or burring machine 
by allowing the flesh side of the skin to remain in contact 
with pieces of sacking soaked in a mixUire composed of 
tungstate of soda, “ sulphurosum ” acid, and water. From 
the burring machine the skins arc taken and treated on the 
flesh side with a compound made l>y heating together, in 
certain proportions, sulphurosum ” acid, sulphur, tungstate 
of soda, glycerin, caustic potash, salammoniac, and lime 
water. A her remaining iu a warm place for some time 
and then steaming, it is found that the wool is easily 
removed. — L. G. It. 

Spent Iron Pickling or ( leaning Liquors or other Solutions 
containing Sulphate or {'.Idovide of Iron; Treatment of 

, for obtaining Sulphnte or Chloride of Iron or 

other ifipful Products [“ Rla h Liquor " for Mordant'] 
therefrom, F. B. Crosslev. Fug. Pat. 78.3;t, April 3, 
1902. 

Sue under X., page 31. 

Finishing Ter tile Fabrics ; Apparatus for — . 

A. Heaton, Fiversedge. Kng. Pat. 18,. *>96, Aug. 25, 1902. 

A.\ impri>veil maehir.e for “ deealising,” i.c., improving the 
lustr<' ami bandit* of textile fabrics by forcing or drawing 
water, steam, or air through the material. The decatising 
roller is permanently fixed in the boiler, being revolved by 
worm gearing ; access to the roller is obtained through a 
hinged lid in the side of the boiler. A specially constructed 
axle for the roller is also claimed, having for its object the 
removal of condensed steam from the interior of the roller 
in dry decatising. — L. G. H. 

United States Patents. 

Artificial Silk. II. S. Mork, Boston; A. D. Little, Brook- 
j line; and W. H. Walker, Newton, Mass., Assignors to 
' Chemical Products Co., of Boston, Mass. U.S. Pat. 

: 712,200, Oct. 28, 1902. 

I Fi I, AMENTS of sufficient tenuity and strength to permit 
j of their use as artificial silk, which are stated to be 
waterproof, are obtained from the C(*llulo8e esters of 
organic acids, and particularly from cellulose tetracetate. 
Various softening agents, as oleic acid, acetylated castor oil, 
thymol, phenol, &c., may be incorporated with these. (See 
also U.S. Pat. 709,922 ; this Journal, 1902, 1345.)—E. B. 

Artificial Silk; Manufacture of . H. Bernstein, 

Philadelphia, Pa. U.S. Pat. 712,756, Nov. 4, 1902. 

FiL.iMENTS, produced in the usual manner, from a solution 
of 0.^ i>arts of gelatin in 3 parts of the liquor resulting from 
the boiling-off of raw silk, arc twisted into threads and 
treated with formaldehyde vapour. The soap in the liquor 
“unites with the other ingredients and adds pliability ” to 
the product.— hb B. 

Lustrous Yarns ; Machine fur Manufacturing - — 
A. Lc B. d’Asson and J. Stoerk, Brussels, and G. Dubois, 
Tubize, Assignors to A. de B. d’Asson, Brussels, Belgium. 
U.S. Pat. 713,360, Nov. 11, 1902. 

To ensure the production of filaments of uniform thickness, 
and hence the manufacture of yarn of regular quality, from 
suitable viscous solutions, a filter of special construction, 
with a large surface and working at a low pressure, is 
employed in connection with a tube provided with special 
filament-forming cocks instead of the long capillary tubes 
hitherto used. The yarn obtained from the elementary 
threads thus produced, is wound in uniform quantity upon 
bobbins by means of special apparatus. — E. B. 
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Remit, China^Grass, or other Fibrout Material [Ungum- 

; Treating . C. Ma8.<e, Kantigny. France, 

Aatgiior to La Socicte Fraovaise de Ramie, Fari»«. U.S. 
Fat. 711,577, Oct. 21. 1902. 

Sek Eng. Pat. 11,858, 1901 ; this Journal. 19J1, 985. 

~E. R. 

Mercerising Appar(Uus. P. Iluhn, Niedorlahnsfeiu, 
Germany. U .S. Pat. 7 1 1 ,623, Oct. 21, 1 902. 

Sek Fr. Pat. 316,963 ; thii Journal, 1902, 1 13;t.-^K. R. 


I Decoration of Unbleached Silk, Pure or Mixed, and Cotton, 
i Pure or Mixed; Process for . J. Cudgdne. Fr. Pat. 

319,342, March 10, 1002. 

CoMDiNKD matt and brilliant effects are produced by passing 
the material through a solution of caustic soda after having 
: previously printed it with a special inustic not affected by 
; this. Tbo brilliant effects arc then obtained by the 
, raercerisatiou of the non 'printed parts and the matt effects 
' appear on the printed p.Hrts.—J. McC. 


Jndigo^VeUs; Process of Preparing . A. W. IMnyne, i 

Stroud. England, Assignor to L. W Macdonald, Isle of 
Skye, Scotland. U.S. Pat. 715,2i:i, Dec. 2, 1902. | 

Zinc dust mixed with bisulphite of soda is treated with , 
alkali and the whole boiled, the resulting cle.ar liquor is 
decanted off into the dye-vat, below the surface of the 
hot water already in the vat. Some of the liquor from this ! 
vat is removed and mixed with the finely -ground indigo 
paste, and after straining, is returned to the bath, which is ! 
now brought to the boil; after cooling by the addition of | 
cold water, the vat is ready for use. — I j. G. K. | 

Acid Colours [Blacks'] ; Dt/titig . C. Kngau, Assignor 

to L. Cassellaand Co., Frankf^ort-ou-thc-Maiu, Germany. 
n.S. Pat. 711,953, Oct. 28, 1902. 

In imitation of Logwood RIeck dyeings upon woollen and 
mixed cotton and woollen tissues, tlie>e aie treated first 
with black naphthalene disazo dyestuffs and tannin matters, 
e.g.. Sumac extracf, and then w'ith iiietallie salts, c.g., coiq)er 
sulphate and ferrous sulphate. The cotton in mixed tissues 
composed of cotton and wool is preferably dyed black witii 
direct cotton dyestuffs, wliioh are capable of withstanding 
croas-dveing, before dyeing both fibres as described. 

-K. R. 

Dtfiing Enveloped Yarns. S. W. Wurdwcll, Providence, 
U.I. U,S. Pat. 712,987, Nov. 4, 1902. 

Seb Eng. Pat. 3,422 of 1902; this Journal, 19(»2, 1025. i 

-H. 15. ! 

Bleaching, Dyeing, ^c.; Apparatus for . J. Fallen- | 

Schmidt, Mulheira-on-the-Kuhr, Germany, Assignor to 
C. Roesch and Co., Ltd., Duisburg, Germany. U.S. l^at. ' 
713,7.55, Nov. IH, 1902. 

See Eng. Pat. 26,155, 1901 ; thus Journal, 1902, 473 ; also i 
Fr, Pat. 312,424; this Journal, 1902, 342. — E. R. j 

Coloured Designs on Textile Good^ [Carbonising] . j 

A. and H. Rarraciough, Halifax. U.S. Pat. 713,837, | 
Nov. 18, 1902. I 

See Eng. Pat. 20,401 of 1901 ; this Journal, 1902, 546. 

-K. R. 

Glossing Yarn ; Process of . J. H. Ash well, 

Nottingham. U.S. Pat. 713,936, Nov. 18, 1902. 

Sek Eng. Pat. 19,912 of 1901 ; this Journal, 1902, 1393. 

— E. R. 

French Patents. 

Filaments from Cellulose Solutions; Process for Manu- 
facturing . E. Thiele. Fr, Pat. 320,446, April 16, | 

1902. 

Sek U.S. Pat. 710,819; this Journal, 1902, 1393. 

— J. F. R. 

Textile Threads ; Manufacture of , from Short Fibres, 

particularly from Paper Pulp. A. Leinveber. Fr. Pat. ' 
320,529, April 21, 1902. i 

Paper as it comes from the machine is slit longitudinally j 
into a number of narrow strips. These strips are separated, 
moistened, rubbed between rollers, and delivered into metal 
pots containing a core in the centre. The pots may be 
caused to revolve, and may be perforated in order to obtain 
the correct amount of moisture in the fibres by the intro- 
duction of air or steam through the cores. From the pots 
the strips are delivered to a spinning apparatus. The metal 
pots may he replaced, if desired, by a funnel-shaped spiral 
wire or by a funnel containing a solid core.- J. F R. 


riVoi-e on Textile fabrics; Process for Fixing — , 
A. Fielding. Fr. Paf. 320,478, .\pril .18, 1902. 

Skk U.S. Pat. 708,761 ; this Journal, 1902. 1230. 

—J. F. R. 

Impregnation [Tissues, vVc.] ; A Process of . 

Hulsbcrg ct Cie. Fr. Put. 319,758, March 19, 1902. 

Ske Kng. Piif. 6841, 1902; this Journal, 1902, 1028. 

—J. McC. 

Colour in Te.rtdcs; Process for Hindering the Pi'oduction 

of, and effecting the Removal of . K. Knecht. 

Fr. Pat. 3i9,.'»43, March 13, 1902. 

.Ske U.S. Pat. 702,566, and Eng. Pat. 9847, 1901 ; this 
Journal, l‘»02, 9C9 and 102.5.— .1. McC. 

Dyeing on (Uoths; ImpU. in [Resist] . Engiiscbe 

Wollen - Wiiaren - Manufaetur (formerly Oldroyd and 
Riakeic} ). Fr. Pat. 319,6.52, March 15, 1902. 

A RE.siSTA.NT iiiiprcssion is produced by means of an 
agglutinate formed by fusing resin, caoutchouc, or gutta- 
percha, or the substance obtained by the transformation of 
drying oil.s, or rhusol (from the sugar of Rhus vcmicifera). 
These may be used singly or mixed. — .7. McC. 

Sulphur Dyestuffs; Process for the Direct Production on 

Textiles of . Actieii-Gesellschaft fiir Anilinfabr, 

Fr. Pat. 319,876, March 22, 1902, 

The process of producing sulphur dyestuffs direct on the 
fibre consists in prititiiig the cottons with solutions containing 
alkali polysulphides and certain aromatic compounds, and 
then, after drying, in steaming the material. The aromatic 
substances used are : — Dinitrophenol, iiitro-amiDophonol, 
p-aminophenol, o -/> - dinitro - hydroxydiphcnylamine, o -p- 
ultroamino - p* - hydroxydipheuylaraine, u - p - diamino-p*- 
bydroxydiphenylamine, and p-dimethylamino-p*-hydroxy- 
diphcnylamine. — J. McC. 

Printing with Sulphur Dyestuffs ; Process of . 

Fabriques de Produits eboniques de Thaun et de Mul- 
house. Fr. Pat. 319.504, March 11, 1902. 

The sulphur dyestuff is produced without the aid of alkali 
sulphides, but by means of a mixture of sulphur and alkali 
carbonate, in presence of a reducing agent, if need be, with 
subsequent steaming. The advantage of the process is that 
when the colour is used in printing the copper rollers are 
not attacked. 

The colours may be reserved by reserve acids or by 
soluble salts of the metals. — J. McC. 

Striping Tissues; Machine for . .1. Kean. 

Fr. Pat. 319,587, March 18, 1902. 

The machine consists of a trough divided into as many 
compartments us there are colours to he used, and each 
provided with an orifice of dimensions corresponding with 
the size of the required stripe. The cloth is drawn along 
under thus trough, and if a wavy effect be desired, a trans- 
versal motion can be given to the cloth. — J. McC. 

Tapestries, Printed and Panted; Process for making 

■ , J. S. Schmitz. Fr. Pat. 319,631, March IS, 

1902. 

Designs or the basis of designs are printed in different 
colours and varied tones on cloth or paper, and the 
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nmteriAl is then filled in with a iraiifiparcnt colour in such u 
waj that, after its application, the colours of the design 
show through.— J. McC. 

Steaming t Ojidisinfft Drying^ or otherwise Treating 
Threads or Textiles ; Machine for—, J. W. Fries. 
Fr. Pat. 819,725, March 18, 1902. 

See Eng. Pat. 6664, 1902 ; this Journal, 1902, r.t92. 

— J. McC. 

YII -ACIDS. ALKALIS. AND SALTS. 

Manganese Aluminate. K. Dufaii. Comptes Rend., 136, 

[22], 963-964. 

Ebxi.msn, in 1847, by heating nmnganese oxide and 
alumina with boric acid, obrained a blackish brown tnass, 
full of cavities containing brown triangular crystnlliiu* 
platea,' which ho assumed, without unulysis, to beMnO XbOa. 
The author has obtained, by heati«»g a mixture of iniuiga- 
nese oxide and alumina in tlie electric furnace, a Himilur 
black-brown mass, which left, on treatment with hydro- 
chloric acid, a bright yellow' crystalline powder, which 
analysis shows to be the inangane.'^e aluminate furmul.'ited 
above. The crystals are modilied octaheUra ; thesubsianee 
is harder than quartz, ;ind hu.s a den>ity of 4*12. It is a 
very stable substance, and only oxidisc.^^ superficially 
when heated; but it is readily attacked by nitric, hydro- 
fluoric, or Eulphiiric acid, or by fusion with alkali hydroxide, 
carbonate, nitrate, or chlorate.— J. T. 1). 

English Patents. 


t neutral sodium sulphate solution run off from this is used 
to manufacture ** blanc fixe by precipitating with barium 
hydrosuiphide solution. — J. T. D. 

Bromine f Extraction of from Brine. H. H. Dow, 

I Assignor to the Dow Chemical Co., .Midland, Mich. 

I U.S. Fat. 714,160, Nov. 25, 1902. 

, A MAIN and an auxiliary system. In the main system the 
j brine flows into an “ oxidiser ” in which the bromides 
! are oxidised, though incompletely. The liquor flows 
I from the oxidiser through a series of ‘‘ blow-out towers,!^ 

1 where a current of air deprives it of the free bromine and 
! chlorine it contains. The brine then goes to the auxiliary 
j system, where it is farther (and completely) oxidised, and 
I after having had the bromine and chlorine “ blown out ’* 

' from it runs to waste The circulating current of air in 
1 the main sy.stem pas.scs from the blow-out towers through 
I a series of “ purifier.'*,” in w’hioh it meets with brine, which 
1 removes nearly the whole of the chlorine. The brine 
1 from the purifiers goes through the oxidiser with the rest, 
i The air next passes through a second purifier containing a 
i strong solution of bromide, which completely removes 
I the chlorine, and then enters the absorber, containing 
some substance which extracts from it the bromine in a 
I form in which it can be worked up. The circulating air 
1 in the auxiliary system passes from the blow-out towers 
I thereto a purifier supplied with fresh brine; this, owing 
: to the hydrogen sulphide and other reducing substances 
I which it contains, tiompletely removes the chlorine and 
bromine from the circulating air, which then passes on to 
I the blow-out towers again, while the brine passes to the 
brine-reservoir of the main system. — J. T. I). 


Sulphuric Acid or the like ; ('oncent ration (f . 

S. Dreyfus* and the Clayton Aniline Co., Ltd., Man- ; 
Chester. Eng. Pat. 788, Jan. 10, 19(12. | 

In concentrating sulphuric aci<i or similar liquids, the i 
weak acid vapours are conducted, without suction, so that ' 
they come in contact with the acid to be Cimeeut rated, | 
heating this acid to such a limited extent that from it is j 
evolved only water or very weak acid. Tliis is done by j 
leading the vapours into the lower part of a tower contain- | 
ing acid-proof packing, down which the acid to be concen- 
trated runs. — J. T. J). 

Hydrosulphurous (^llypo sulphurous) Aval and Hydros 
sulphites; Mixture cnpahle of Giving ojf^ by I'reatment 

with Water . II. J. II. Mills, London. From A. 

immiere ct sea Fils, lyvon-Monplaisir, France. Eng.j^Pat. 
1116, Jan. L5, 1902. ' 

Sek Fr. Pat. 317,569, Jan. 7, 1902: this Journal, 1902, 
1395.— J. T. D. 

Oxygen Gas; Apparatus for Producing . W. C. 

Hughes, London. Eog. Fat. 21,212, JSept. 30, 1902. 

A FLEXIBLE cylindrical gas bag, secured to the floor of a 
containing box, is attached on its ujiper surface to a verti- j 
cttlly movable platform, connected by spiral contractile 
springs to the floor. The platform carries a retort sup- 
ported on standards, charged with oxygen-producing 
blocks, spaced from one another by metallic devices ; also 
a vessel containing water, to the bottom of which a tube 
passes from the retort, conveying the gas, which issues from 
its upper part to pass through u flexible tube to the gas bag. 
A lamp, supported on guide rails under the retort, is pro- 
vided with mechanism whereby it is automatically moved ] 
from end to end of the retort, as the platform rises by i 
inflation of the bag, so that the flame is brought succes- 
sively under each of the oxygen-producing blocks. — E. S. 


Soda Alum; Makiiig . J. F. White, lluffalo. 

U.S. Put. 7^4,846, Dec. 2, 1902. 

To a hot solution of nitre cake, bauxite or other aluminous 
mineral is added, with afterwards sufticient aluminium 
sulphate to form the alum. The cleared .solution, after 
oxidation, if necessary, of any ferrous salt, is boiled to a 
syrupy eonsistonce, and run on to plates to cool. T’he cake 
is then calcined, ground, and finished in the usual manner. 

—E. S. 


Magnesium Sulphate ; Making - ■■ IL H. Wing, 
New Brighton, N.Y. U.S. Fat'. 714,984, Dec. 2, 1902. 

Magnesium hydroxide or other suitable magnesium 
compound, is subjected in the preseuce of moisture, to the 
action of fumes (which may be dilute) containing sulphur 
dioxide and air. Magnesium sulphate may be dissolved 
out of the product, leaving the insoluble magnesium 
sulphite, whicdi is aftenvards oxidised into sulphate , or the 
mixture of the salts may be oxidised. Of t lie magnesium 
sulphate thus produced, a portion is added to a Bolulion of 
calcium chloride; the calcium sulphate precipitated is 
separated, and milk of lime is added to the resulting 
magnesium cliloride solution, wliereby magmesium hydroxide 
is precipitated, leaving calcium chloride in solution. (See 
also U.S. F.'its. 712,225 and 712,226: this Journal, 1902, 
1534.)— E. S. 

French Patent. 

Sodium Peroxide $ Preparation of Hydrated — . 

Bauer. Fr. Pat. 320,321, April 10, 1902. 

Sodium peroxide is mixed with six or eight times its weight 
of crushed ice or buow ; the temperature rapidly falls to the 
cryohydric point, and there is no danger of decomposition 
Small white crystals are formed, having the composition 
Na-jOj, SHjO, which are separated by means of alcohol anci 
dried. — J. F. B. 


United States Patents. 

Nitre Cake ; Recovery of Free and Combined Acids of . 

L. Cbeeseman, Sen., Assignor to P. Agnew, A. H. ' 
Agnew, and M. B. Harlow, Alexandria, Virginia. 
U.S. Pat. 714,145, Nov. 25, 1903. 

The nitre cake is dissolved in water, the free acid 
neutralised, and the iron precipitated by adding lime, thus 
forming a ** land-plaster ” for manorial purposes. The 


THL-GLASS. POTTEBT. ENAMELS. 

Stoneware Slips or Engobes. S. Geijsbeek. Trans* 
Amer. Ceramic Soc., 1902, 4, 48 — 60. 

Engobes or slips are natural clays or clay mixtures use^ 
for covering clay bodies and for concealing their colour, am 
may serve as ground layers in decorated articles. Unde 
the name “ coloured slips they are extensively used in ai 
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pottery, especially by terra*cotta njanufacturera. EogoHes 
may Iw white, vis. : mixtures of pure white buruing clay 
materials, or coloured, either Daturally or artificially ; the 
former are generally u^ed for stoneware, and the latter for 
art-ware. They may be applied by dipping or spraying, and 
can be covered with a glaze or may form a vitrified coating. 
A irood white engobe clay should have a certain degree of 
plasticity, should burn white, and should adhere to another 
clay so as to yield a uniform coat, wdien applied as a thin 
slip, and should have the same shrinkage as the clay to 
which it is applied. Some white engobe clays exist in 
German}’, but the author lias not found any in America. 
Ikill clays may be used for coloured engobes, combined witli 
ordinary underglazc colours. 

The author experimented with a w'ashed stoneware clay, 
of which the rational analysis was : — 

Plt Out. 


Clny .substance 

Felspai' 2*K* 

Fliiil ai *01! 


and Florida kaolin as a liasis, hut as this shrunk more than 
the clay, the addition of noii-pla.stic material to it, was tried. 
From the e.^periinents, the best result was obtained with the 
following for a " white lining ” or eiig<d)e for stoneware, in 
which body, engobe, and glaze arc completed in one 
burning — 

l‘.T Cent. 


FJorida kaolin, raw 

,. „ caloinrd 

brandy vviuc felspar lO’O 

Comtueri’ial wliiting I.^ O 


Engobe gluzca should have a low .sedvent power, and 
those rich in alumina and silicic arid are suitable ; those 
which n quire a high temperature for fiui.sliing ” di-.'iolve 
too much of the body of the article. 

For Colchester and Tennessee clays, of the Western 
States, the author found the following engobe suitable 

Vvr Cent. 


Florida kaolin .S2’5 

(irahain kaolin 117 *5 

bramly wine felspar i!0‘() 

ComuKTcial whiling Id'O 


-\V. C. II. 

Stoneware Glazes. K. C. Purdy. 'Frans. Amer. Ceramic 
Soc., 1902, 4, Ol— 78. 

Tub glazes used for American stoneware, which is a lower 
grade of ware than is usually so de.signated in Europe, are 
classified as : — I. Salt Glazes. II. Slip Gla/x-s. III. IJristol 
Glazes, clear, w hite, and coloured ; and the present paper 
is an investigation of white Hrislol glaze.s, eomjiosed 
essentially of silicates of the alkalis, alkaline earths 
and alumina, applicable to green ware, and capable of 
being burnt in open fire with slip glazes. Tlie best 
glazes had an oxygen ratio of 1 : 2 or 1 : 2*5, and a 
silica alumina ratio of 1 : 5 or 1 : 7. In Bristol glazes, 
alumina in intermediate between fluxes and the acid am! 
regulates shrinkage; about 0*55 of au equivalent, however, 
induces crawling and the formation of pinholes. Potash is 
the general alkali flux in these glazes ; zinc oxide both acts 
as a flux and causes opacity, when present above (JTbi 
of an equivalent. The lime is obtained by the addition 
of whiting, and assists tlie opacity. 'Fhc following formula 
was arrived at from these experiment.*?, when used at 
cone 6 i 

0-5 K 5 O] 

0-4ZuO l.0'55 ALOj j 3*30 SiO, 

0-lCaoJ ^ 

office glaze may be due to too high a proportion 
of AI3O5 or ZnO, or to too thick a dipping, to dusty ware, or 
to sweating in drying or early stages of the burning, due to 
imperfect ventilution of the kiln, or to injudicious stacking 
clow to larger articles, in order to save kiln space. As an 
antidote to crawling, either borax, sodium carbonate, or 
j plaster of Paris slip is used, the effect possibly being due 
to CTyst^llsation of the soluble salts^ which thus exert a 
. binamg influence. 


Pinholes, due to the bursting of air-bubbles formed 
during dipping, are often causwl by imperfect finishing of 
the ware. 

Dryness, a third common defect in Bristol gUfos, may ho 
duo to raising the heat too rapidly in the early stages of 
burning, or to too much or too little SiOj. 

Dusting may be prevented by the use of ball clay, or 
borax in placo of plaster slip, or the uio of plaster of 
I'aris before it has hud time to harden.— W. 0. H. 

Ciat/ Mtj'tures ; fhwterial Growth as rt Factor in 

Atjeintj . E. Stover. 'Frans. Amer. Ceramic 

Soc,, 1902, 4, 1 S3 -188. 

'Fuk proper a'4:eing of clay mixtures greally increaseo 
plasticity, ami lessens cracking in drying and firing. The 
autimr attributes the effects to the re luljustment of iiinuities 
in the batch, and finds that the change i.s brought about by 
bacterial action. The predominating species found in clay 
mi.xtnres is believed to be [iarilltis siiijihureum (or protons 
siilphureus) which produces KiilphiircUted hydrogen gas, 
and develo;s well at ;’i7''--38‘’ (\ In a frcs^h mixture 
allowed to stand iu the slip state, the fermentation will be 
complete in six to twelve weeks, according to temjierature, 
&,c., hut if inoculated with organisms, the idmnge is com- 
plete iu two to four weeks uiuler the same conditions. 

— \V. C. H. 

Clay; Uehition between the (hmstilution of a — , and 
Us Ability to take a yooil >(ilt-<jlaze. L. E. Barringer. 
'Frans. Amer. Ceramic Soc., 1902. 4 , ‘-^1 1 — 

Ci.AYs with a molecular ratio of alumina to silica varying 
from 1 :4*G to 1 : 12*5 were capable of taking a good salt 
glaze. It was also found that a sodii-linu^ glass can he made 
in whicli alumina partly or entirely n*plaevs the lime, Jind 
that alumina and silica may vary between wide limits in 
glasses. From these point.s it is probable that the composi- 
tion of the salt-glaze on diffeienf clays varies with the 
composition of the clay. It was found, by efllorcseence 
tests, that soluble salts up to 3 per cent, may bo present in 
clay without seriously affecting the salt glaze, when 
the .process is carried out at a temperature corresponding 
to cone 8. — W.C. II. 

Porcelain for Flcclriral Purposes; The Composition 
of — ' — . A. 8. Watts. 'Frans. Amer. Ceramic Soc., 

19U2, 4^ 80 — 130. 

Tine (dqect of the investigation was to arrive at tho 
proportions of the essential constituents of the best 
insulatitig porcelain, which should jiossess high elfieiency as 
a non- conductor, j-liould withstand, without snapfiing, all 
ordinary strains due to wiring, and slir)uld re.sist missiles, 
even bullets. 'Fo cover these points, electrical, tensile and 
abrasion tests were carried out 011 the poretdains te.sted. 

Specimens with a higli silic-i and moderately low iilumiuia 
content stood the electrical resistance tests best, and when 
the projiortioii of potassium oxide is larger than that of the 
lime. However, ivitli potassium oxide alone, the porcelain 
wa.-? brittle. 

With potassium oxide alouii as a flux, even in presence 
of a considerable amount of clay, the porcelain is brittle 
and weak, but tough and well vitrified when even 20 per 
cent, of the potassium oxide is replaced by lirne, though 
the translueeiicy is apparently reduced. 'Flic silica and 
alumina coutents affect abrasion little ; but speciineus ivith 
a moderately high conteui of ^ili(^a seemed to chip more 
ea.sily than those w'itli a very high (uintent of silica, and 
those w'ith a very low content of silica wt re easily ubradetl. 

Six of the 40 specimen.^ tested were more or le.ss porous. 

It is noted that lime substituted for an equivalent of 
potassium oxide does not produce at temperature.s corre- 
sponding to cones C, 9, and 12 an equal amount of 
vitrification. Practically the same limits hold here as in the 
tensile test.s given below. 

In the tensile test.s the best results were given with a 
moderately high silica and alumina content, but the ratio 
should not be over IAI2O3 : G'2 SiOj. The best proportion 
of the RO constituent was between — 

40 per cent. Kj0 1 . / 80 per cent. KJX 

60 per cent, CaO J \ 20 per cent. CaO. 
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The amount of oluy substance introduced, the variation 
in the kind of flux used, and the amount of silica present, 
all influence the shrinkage. 

The author considers that an ideal electrical porcelain 
maj matured at any temperature between tiiose corre- 
sponding to cone 6 and cone T 2 respectively, with a 
composition expressed by the formula : — 


0‘5to0*8K,O I 
0*5 to 0*2 CaO; 


0-8 to I'O AI 2 O 3 


14*2 to 6-2 SiOj. 
— W. C. H. 


Ceramics ; Use of Lead Ores in . H. A. Wheeler. 

Trans. Amer. Ceramic Soc., 1902, 4, I'H — 136. 

Tbb usual lead compounds employed in raw glazes, frits, 
or glasses to obtain low fusing points, or soft enamels, or a 
hijfUy vitreous lustre are the oxides, litharge (VbO), 
minium (Pb^O^) and basic carbonate or white lead, 
artificial products which often contain less than one per 
cent, of impurities, but are expensive and liable to canso 
lead poisoning. To meet the requirements of ceramic 
work, sufficiently pure natural ores can be obtained, and 
successfully suh>tituted for the artificial products. The ores 
are, cerussite (carbonate), unglesite (sulphate), and galena 
(sulphide), and the latter two arc said to be free from 
poisonous effects, and on this account are strongly recom- 
mended, and where a sufficiently pure natural sulphate 
cannot be obtained, the artificial sulphate should be used, 
as it is non-poisonous, and is preferable, if not essential in 
Crucible work. — W. C. H. 


Ceramic Fluxes ; Tin Oxide in . 8 . G. Burt Trans. 

Amer, Ceramic Soc., 1902, 4| 139 — 14.5. 

Thb main object of the experiments was tu determine 
whether any stannic oxide is soluble in a glaze, and not 
only held in suspension, us is generally believed to be the 
case. A certain percentage of stannic oxide was found to 
be soluble iu a glaze, and as sodium stannate is soluble in 
borax, it is suggested that a super-saturated solution of 
this, added to a frit under proper conditions, might give 
satisfactory results.— -W. C. II. 


i 


Mica in Ceramic Bodies; Fluxing Power of . , 

R. T. Stull. Trans. Amer. Ceramic 80 c., 1902, 4, 

255—269. 

The mica in these experiments was ground as fine as the | 
felspar to ensure equal conditions of fusibility and chemical | 
activity. I 

Contrary to the opinion of the majority of ceramists, the , 
author finds — j 

( 1 ) Mica, if fine enough, is plastic, and so need not 1 

diminish the plasticity of the clay. I 

( 2 ) Mica, if fine enough, exerts a fluxing action on ' 

kaolin and ceramic mixtures at teniperatures below that of . 
cone 4. | 

(3) Mica alone, when in an extremely fine powder, j 

vitrifies sufficiently to produce a non-absorbent body, below j 
the temperature of cone 4. ' 

Some observers have found grains of mica unchanged in I 
ware after passing the biscuit fire, hut substances present , 

in Coarse grains do not lose their identity, even when the | 
mass is vitrified so as to be non-absorbent ; and to be an 
efficient flux the substance must be finely divided and 
uniformly distributed through the mass. — W. C. H. 

Chromium-Tin Pink ; Constitution of . W. A. Hull. 

Trans. Amer, Ceramic Soc., 1902, 4, 230 — 254. 

It was found that the quantity of lime and silica used in 
the frit may vary widely, and that the colour of the frit 
is not a sure indication of the colour which it will produce 
in the glaze. The best colours in these experiments were 
produced by frits containing no silica, probably because 
the other constituents were present in larger proportions 
and had therefore gjreater colouring power. Almost any 1 
combination of tin with a very small proportio^iof chromium, 
together with some lime or silica, appears to make a frit 
that produces' a good pink-coloured glaze of the type 
BO, 0.2 AljOj, 2.0 SiOj, provided the ratio of lime to the 
alkalis in the glaze is high, and the lead does not exceed ! 


0*4 equivalent and the boric acid does not exceed 0*6 
equivalent. A high temperature is necessary to develop a 
frit that will produce a piok glaze, but the colour of the 
flit changes at a comparatively low tenperature. The 
contents of lime and silica have a marked effect on the 
colour of the frit, but a frit with silica and no lime 
produces a glaze similar in colour to that developed by 
a frit with lime and no silica. On the other hand a 
glaze too low in cither silica or lime is detrimental to the 
colour.— W. C. II. 

Glazes ; Note on the Development of Greens from Cupric 

Oxide in . F. W. Walker. Trans. Amer. Ceramic 

80 c., 1902, 4, 273—292. 

The experiments show that any proportion of silica and 
boric acid can be used, but alumina should not exceed 0*25 
equivalent, unless a yellow tint is required, and not more 
than n*30 equivalent of anyone base of the RO elements for 
the best effects. The quantity of CaO does not affect the 
colour produced from copper, but K.^O gives a yellow tint, 
and mUft not exceed 015 equivalent when combined with 
or PbO. The colour becomes deeper with an 
increase of Znf), combined with which as much as 0*30 
equivalent of K^O may be used; with Na^O, the ZnO 
deepens but changes the colour, and also with BaO. The 
barium-zinc glaze has a blue shade when combined with 
NajO or luO, but chrome green with PbO. A more 
marked effect is produced by 0*15 equivalent of ZnO than 
by the same amount of any of tlio other bases. A clear 
deep green is produced by 0*30 equivalent of PbO com- 
bined with 0*45 equivalent of CaO and 0*15 equivalent of 
one of the other bases, but PbO loses its controliug power 
when the CaO is reduced. Replacement of lime by magnesia 
retards the fusion. — W. C. H. 

Engmsh Patent. 

Glass Plates; Joining [Electric Heating']. B. M. 

Drake and J. M. Gorham, London. Eng. Pat. 25,756. 
Dec. 17, 1901. 

The claim is for the use of a refractory wire iu a glass tube 
placed at the junction of glas.s plates which it is required to 
weld together, the plates being heated in an oven, and the 
local heat required at the junction being generated by the 
passage of an electric current. — E. S. 

United States Patents. 

Glassware; Machine for making Hollow . G. C’. 

Pyle, Indianapolis, Ind. U. 8 . Pat. 714,396, Nov. 25, 
1902. 

This refers to improvements in the construction of 
machines for making hollow glass articles. The whole of 
the work is done automatically except that of charging the 
machine with glass and removing the finished articles 
therefrom. The U. 8 . patents on which the improvements 
are made are 647,276 and 650,555 of 1900, and 668,858, 
672,987, and 876,160 of 1901,- W. G. M. 

Muffle Furnace [for Glass]. E. Geille, Brussels. 

U.S. Pat. 714,473, Nov. 25, 1902. 

See Eng. Pat. 20,998, 1901 ; this Journal, 1902, 1380. 

— R. 8. 

Glass-melting and Mould-charging Apparatus. H. II. 
Bridgwater and J, Haley, Akron, C)hio, Assignors to 
the Akron Glass and Machinery Co. U. 8 . Pat. 714,558, 
Nov. 25, 1900. 

Glass or glass-making materials are charged into a hopper 
at one end of a gas- or oil-fired furnace, and are fed into 
the melting pot continuously by means of a screw conveyor. 
A constant stream of molten glass is run out of each of 
the two opposite comers by a spout provided with a heating 
jet that may be used at will. Beneath each spout is a 
circular table rotated intermittently. Moulds are placed 
on the table near the circumference and are so supported 
by carriers passing through the table (aud free from it), 
that when they severally come under the furnace spout, 
they rest on one arm of a balance, which carries at the 
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other end a counterpoise correspondinjr to the weight of 
chtirgo i^uired for the mould. Between the spout and 
the mould is a pair of bowl-shaped shears with the cutting 
edges at the lower eilgo of the horizontal bowl. These 
shears are so actuated that when the mould is full the 
shears close and the table rotates until the upxt mould 
comes underneath the spout, the glass running from the 
furnace in the meantime being collected in the closed 
shears.— W. G. M. 


IX.-BIIILDINa MATERIALS. CLAYS, 
MORTARS AND CEMENTS. 

Sand Stone; Manufacture of Artificial . S. V. 

Peppel. Trans. Amer. Ceramic Hoc., 1902, 4, l'>l> — 
182. 

Sand brick is a mass of sand particles bound together by 
calcium carbonate, or calcium hydrosilicate, or a mixture of 
both. The raw materials are sand or a granular silicate, 
and lime (either a high calcium or a dolomite lime). The 
finished products maybe saud brick with (1) exclusively 
carbonate “filler” or binding material; (2) partly car- 
bonate and partly silicate filler ; or, (3) hydrosilicato filler. 
Of these (1) obviously would be weaker than the others in 
which there is a chemical union between the sand and the 
filler. The hardening, due to absorption of COj by the 
calcium hydrate, may bo effected by more exposure to the 
atmosphere, or to au atmosphere rich in CO 2 , with or 
without pressure. In (2) the hardening is effected in a 
moist atmosphere saturated with ("Oj, at a temperature of 
60°— 70° C. 

The author considers the third class— with hydrosilicate 
filler — the most important. The sand should be com* 
paratively pure, made up of medium course and some very 
fine grains, and, preferably, with thin sharp corners, which 
promote the chemical combination. The lime must be 
properly burnt, iu order to slake satisfactorily; fat lime 
is, perhaps, the hrst, but dolomite lime is satisfactory, if 
properly slaked. One of the following methods is used, 
prior to hardening .—(1) Wet slaking process, i.e., slaking 
the lime to a fat putty ; (2) Dry slaking, i.e., .slaking the 
lime with just enough water, so that the heat of the reaction 
dries the finished hydrate ; (3) Acid slaking, in which 
— 10 per cent, of hydrochloric acid, 19° B., is a«lded to 
the lime after slaking has begun. In the fourth process, 
quicklime and sand are mixed and then sufficient water 
added to render the mass fit for the pre.ss. 

The hardening is effected either by low-pressure steam 
with long exposure, say, 2 atmospheres for 72 hours, or 
high pressure for a short time, say, 8 — 10 atmospheres for 
6 — 10 hours. 

The proportion of lime varies from 5 to 10 per cent., 
and of water, above that used for hydration, from 7 to 
9 per cent. 

With regard to the quality of these products, the author 
gives results of crushing tests, &c. made on the bricks dry, 
after soaking in water, and, after freezing, according to 
which they appear satisfactory for building purposes and 
are fire-resistant, besides bein^ bard, uniform, cheap, Ac. 
The paper concludes with details of the equipment necessarv' 
for manufacture, and cost of plant and production. 

— W. C. 11. 

Plaster ; Hardening — . Pharm. J., 1903, 09, [1693], 
602. 

If plaster of Paris be mixed with a solution of boric acid to 
which some ammonia has been added, instead of with water, 
the set plaster is stated to be more resistant to “weathering.” 
Ammonium borate solution may also be painted over stucco 
articles, in order to harden their surface. — A. S. 

Clay ; Plasticity of . B. Zschokke. Bull, de la Soc. 

d’Encourag. poar ITnd. Nat., 1902, 101, [6], 619 — 658. 

A LONG article, copiously illustrated, in which the author 
first reviews the literature of the subject, and ^ives a short 
summary of Rejrb's work on the internal friction of solid 


bodies in so far as it bears on the plastioit.v of substanoes. 
He then treats of the plasticity of clay under the headings : 
— (1) HosisUncu to deformation; (3) Cohesive power; 
(3) Cause of plasticity. The results of the numorous 
experiments are briefly summed up in tbo following con* 

( elusions : — Plasticity is the property of a body, possessing as 
perfect cohesion as possible, for undergoing considerable 
permanent deformation under the action of exterior force, 
without the deformed body showing uuy alteration of 
cohesive power as compared with the original materia). The 
causes of the pla.sticity of clay are intimately connected with 
its pronounced absorptive power, and the mutual attraction 
between the clayey material and the wattT used in mixing. 
The great absorptive power is due partly to the extreme 
fineness of the individual particles of the clay and partly to 
a chemical or physical affinity of the argillaceous t-ubsiance 
for water. — A. S. 

( 'lay ; Note on the Relative Point of Dehydration of Pure 

and ('alcareous . W. M. Kennedy. Trans. Amer. 

Ceramic Soc., 1902, 4, 1*16 — lliS. 

Excehiments were made on two series of briquette*, one of 
Florida kaolin and the other of a mixture of 70 parts of 
Florida kaolin and 3o parts of whiting. The experiments 
were conducted in a iniiffle in a down-draught kiln, and the 
temperatures taken with a Lc (’hatelier pyrometer. Bri- 
quettes from each series were taken out at various times, 
weighed, and the percentage loss cHlculalcd. With the 
kaolin briquettes a very slight loss oecarred at 1.^0° C., and 
I very little up to 450°, from which up to 000 ' the loss waa 
rapid, and fell off again be tween that and 73.')°, which tem- 
perature was maiataiucd for 12 hours to o]>serve the effect 
of “ heat soaking, ” which was very slicrht. I’ractically, no 
further loss occurred up to 1 ,000° (’. Hence.tho dehydration 
occurs mainly between 450° and 600°. With the kaolin - 
lime briquettes very slight losses occurred up to 450°. 
From 475° to 6oo° the rate of loss corresponds very nearly 
with that of the kaolin briquettes ; losses beyond the 
temperature of 600 are due to the expulsion of COj gas, 
which is rapid up to 725°, and a considerable loss occurred 
during the heat-soaking for 12 hours at this temperature, 
and another rapid loss occurred between 850° and 900°. 
Consequently, the COj in these briquettes, containing 
30 percent, whiting, prolongs the dehydration up to 900° C., 
and the Iioat-«oaking does not drive off all the (X)j. 

— W. C. H. 

Portland Cement Industry ; The . K. Candlot. Bull. 

de la Soc. d’Kncourag. pour I’lnd. Nat., 1902, 101, [5], 
589—618. 

;V. MONOliUAi'H ou the Portland cement industry, including 
descriptions of the method of preparing the raw material, 
roasting it, and grinding the finished cement, together with 
illustrations of the principal forms of apparatus. Some 
statistics relating to the Portland cement industry are also 
given. The total production of the world may be estimated 
at 7,000,000—8,000,000 tons, of which 2,500,000 tons are 
produced in Germany, 1 ,500,000 tons in Kuglaud, 450,000 
tons in France, nearly 1,000,000 tons in Russia, 50,000 
tons in Belgium, and a total of 400,000— .100,000 tons in 
Switzerland, Austria, Denmark, Sweden and Norway, 
Koumania, and Italy. It is difficult to ascertain the exact 
production of Portland cement in - the United States, but it 
certainly is not less than 1,000,000 tons. — A. S. 

Portland Cement ; Influence of Sea-water on Hydraulic 

Materials f particularly on . A. Meyer. Buletinul 

SocietMii de Sciinte Bucuresci, 11, 432 — 448. Chem. 

Cent., 1902, 2, [2?], 1368. 

On contact with sea-water, the strength of cement is at first 
increased, but subsequently decreases gradually. In ftesh 
water, the strength remains constant. Of the salts present 
in aea-water, magnesium and calcium sulphates have 
the greatest influence ; then follow the oUorides and 
bicarbooates of the alkaline earths. Magnesium sulphate 
reacts with the tricaJeium silicate in the cement #ith the 
formation of magnesium hydroxide and calcium sulphate. 
Calcium sulphate acts on the Al)0|.aCa0.aq in the cement, 
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and forms A l208.3Ca0.3CaS04 + 26*51120, with a con- 
siderable increase of volume, thereby cunsin^ cracks in 
the cement. When free lime is no lon;:er present, the 
Al208.3Cii()..‘}CaS()4 + 26*5KaO reacts wilh magnesiiim 
salts, with the formation of aluminium and niairnesium 
hydroxides, calcium sulphate, and calcium chloride. To 
avoid these reactions it is necessary to use a cemeDt which 
is, as far as possible, impermeable, and which must, con- 
sequently, contain only the smallest practicable proportion 
of alumina. « 

For examination of cements as to their applicability for 
marine structures, the author recommends mixing samples 
with increasing amounts of gypsum, with aiul without the 
addition of sand, and forming bricpicttes of the mixture. 
The briquettes are immersed in fresh water, and after 7 and 
28 days respectively, examined with regard to alteration of 
form and tensile strength. Tiy the addition of gypsum, the 
formation of the alumina-lirae-gypsum compound is so 
accelerated that in the short period of time mentioned, the 
action of the latter on the volume and strength of the 
cement becomes perceptible. — A. S. 

English Patents. 

Coating or Impregjiating Pasteboard and the like for 

Roofing and other Purposes j Compositions for , 

also applicable for Coating the Walls of Buildings and 
for other Purposes, L. Kerkow, Gross-Buchholz, Ger- 
many. Eng. Pat. 6502, Mar. 17, 1202. 

The pasteboard or other substance is impregnated with a 
composition consisting of colophony and ** neutral yelk,” or 
of a mixture of resins with fats not readily saponitiable 
cholesterol fats). Linseed oil, caruauba wax, or 
magnesium oxychloride may be added as required to the 
composition, which is stated to otfer great resistance to 
acids and alkalis, and not to melt in the sun,-— C. A. M. 

Marble {Statuary'), Ony,T Stone, Polychromatic Materials, 
and the like ; Manufacture of an Improved Composition 

forming an Imitation of . J^. A. Beaumel, Toulouse, 

France. Eng. Pat. 18,476, Aug, 22, 1002. (Under 
Internat. Couv., Eeb. 22, 1902). 

Alum, barium sulphate, and water are mixed together in 
suitable proportions {e.g,, 1,000:10 — 100:100), with the 
addition of colouring matter or fragments of insoluble 
substance. The alum is dissolved in warm water and 
boiled, the barium salt is then added, mixed with a little 
water and colouring matter, 'fhe raixtuie is evaporated 
until it has lost 3 per cent, of its original weight, and is 
then cooled and stirred until pasty, when pasty coloured 
substances and fragments may be added to produce marb- 
ling. The mixture may be run into a mould painted 
internally with several layers of collodion. Or 10 parts of 
alum, dissolved in 1 of water may be poured into a mould 
while the mixture is still very liquid and coloured fragments 
of alum may be added, and the whole allowed to cool. 

— W. (L M. 

Kilns or Furnaces ; Upright [^Cement], H. Huuenschild, 
Berlin. Eng. Pat. 241, Jan, 3, 1902. 

llELATES to the method of charging. The central portion of 
the kiln is filled with the material (cement, &c.) to be 
burned, and the fuel is charged around the same. In a 
method illustrated, a ring of the material is packed against 
the kiln wall, then a ring of the fuel, and finally the centre 
is filled with more material. A movable hollow pattern or 
mould may conveniently be employed for charging. ^ ^ 

United States Patents. 

Stone ; Process of Manufacturing . J. C. McClena- 

han, Coldwatef, Mich. U.S. Pat. 71 1,436, Oct. 14, 1902. 

The process consists essentially in mouldiM a liquid stone 
compMition in presence of a hardening ^mical solution, 
e.g., a mixture of sulphuric acid, alum, and lime-water. The 
face the mould is coated with a ^anqlar, silicious 
material (sand), with or without addition of colouring 


mutter, and this coating is saturated with the hardening 
solution. The liquid stone composition is then poured in, 
and after the stone has f^et, the residual coating of hardening 
materml is removed. — A. S. 

Sand Bricks ; Apparatus for Making — L. T. Leet, 
Montreal, Canada. U.S. Pat. 714,807, Dec. 2, 1902. 

In the manufacture of bricks from sand, the lime is slaked 
by means of steam. The slaking is effected in a closed 
box contained in a cylinder capable of sustaining great 
pressure, this box being provided with a partition screen or 
grid in its upper portion, w’ith perforations above the grid 
for admitting steam, and with means for preventing admis- 
sion of water of condensation. — A. S. 

Cement; Art of Mainifacturing K F. Wentz, 

Nazareth, Pa. U.S. Pat. 714,842, Dec. 2, 1902. 

A ruocKSK of burning cement by means of coal dust 
injected into the kiln with an air-blast, the heat of the 
tinUbed clinker being utilised, as well as the heat radiated 
or conducted from the walls of the furnace, to raise the 
temperature of the fuel and of the air-blast, which, together 
with the steam produced by the cooling and disintegration 
of the highly-heated clinker by means of water, are injected 
together into the furnace. — L. A. 

Cement; Apparatus for the Manufacture of R. F. 
Wentz, Nazareth, Pa. U.S. Pat. 714,843, Dec. 2, 1902. 

At the lower end of a rotary kiln, a chamber is placed, 
through which the highly-heated clinker is discharged. 
This chamber contains a series of cones and hoppers for 
the purpose of imparting a zigzag direction of movement 
to the falling clinker, which is cooled by water admitted 
through perforated rings of piping underneath the hoppers, 
and falls out of the lower end of the chamber more or less 
disintegrated and ready for grinding. Air, blown in at the 
bottom of the chamber, takes up the heat from the clinker, 
and, mixed with the water vapour, is injected into the kiln 
through a nozzle which also conveys the coal-dust fuel, the 
latter having been previously heated by passing through 
tubes around which the heated air is conducted on its way 
to the nozzle. A further supply of heated air is drawn 
through channels formed in the firebrick easing of the kiln. 

— L. A. 

French Patent. 

Impregnation [ Wood, ^c.] ; Process of . Ilulsberg 

et Cie. Fr. Pat. 319,758, March 19, 1902. 

See under V., page 2b. 

X.-METALLUE(}Y. 

Zinc Gold Slimes ; Lead Smelting of . P. S. Tavener. 

J. Chem. and Metall. Soc. of S. Africa, 1902, 3, [6]» 
70—78. 

The precipitate from the zinc boxes is pumped into a 
filter-press at the time of the ‘ clean-up,* and the residual 
fine zinc at the bottom of the clean-up tub is allowed to 
drain in a heap for about half an hour on one side. The 
press cakes and fine zinc are then placed on trays in a 
drying oven for 15 minutes, care being taken to keep the 
two products separate. The warm slime from the oven is 
rubbed through a sieve with four holes to the linear inch, 
weighed, the fluxes which have been previously mixed added, 
and the whole again sieved to ensure thorough mixture, aud 
shovelled into a reverberatory furnace. Then the flue zinc 
is similarly treated and charged on to the top of the slimes, 
in order to prevent dusting, and to ensure that the largest 
proportion of litharge is at the top. The fluxes used may 
be as follows: — Slime, 100 parts by weight; PbO, 60; 
assay alag, 10 — 15; slag previously used, 10 — 15; aild 
SiOf, 5 — 10 parts by weight ; or flue zinc, 100 ; 
PbO,. 15Q ; and sljag, 20 parts by weight. The slag 
used contains precious metal which is otherwise wasted, 
^d. 0]d clay liners and other objects more or less charged 
with gold mgy also be added with advantage* A few. 
trials on a small scale are made to determine , the 
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proportions of the flur, but about 30 per cent, less slag 
may be safely used in the reverberatory furnace than is 
indicated by the crucible trials. Sawdust is Rilde<l to 
the slimes chari^e, to the extent of 1 per cent, of the 
litharge used (or of IJ — 2 per cent, if the latter be more 
than 60 per cent.) The fine zinc is itself a sulliciently 
good reducing agent, and requires no sawdust, iThe charge 
in the furnace is heaped up on the centre of the hearth, 
80 that no particles may remain on the sides above the 
slag-line. The whole is tlien covered, first with a layer of 
litharge, and then with a light covering of easily fusible 
slag. The furnace being charged during one day, a 
night-shift man lights a slow fire at 3 a.m. to dry the 
charge. At 5 a.m. the damper is opened and the fire 
urged, and by 5.30 the furnace is at a smelting heat. Hv 
9 or 10 a.m. the charge i.s reduced, sweepings from 
the cyanide works or smelting room, and any slag 
requiring re-smelting, are now added and melted in; the 
whole is well-nibbled, and saivdust is thrown in to reduce 
the litharge in the slag. This is repented until, by 
inspection of a sample removed on a rabble, the slag is 
found to be clean. The slag is now run off into pot.s 
through the .slag door. This door, w’hich Is 4 ins. above 
the centre of the lead bath, is at the outset banked up with 
cast-iron plates bedded in fireclay t)iie above another. 
In tapping the slag, the several plates are removed one by 
one. When no more slag runs from the furnace, as much 
us possible of the remainder is removed by rabbling. 
When only a thin layer remains, the fire door is opened 
and a little lime is added, to render the molten slag more 
viscid. The latter is then pulled off, leaving a clean lead 
surface. Any zinc remaining in the lead will readily oxidi.'^e 
at the bright red heat at wdiich the bath now ip The lead 
is next stirred well, a ladle sample is taken (this sample is 
absolutely reli.able), au<l the metal is tapped. 'The lead 
Should be quite .soh, and, if the charge has been correctly 
calculated, should not contain more than 8, or at most 10 per 
cent, of gold. The base bullion i.s then cupelled, and the 
fine goUr remaining on the hearth at th(^ end, is re-fused 
in crucibles, and run into bars, 'fhe furnace and cupels 
are described and figured. The advantages of the process 
are fourfold. (1) There is a .saviug in the cost of smelting. 
It is esr’mated that the treatment of the zinc witli sulphuric 
acid in ()i * ordinary procesf costs from \d. to 8r/. per ounce 
of fine gold smelted, and tliat tlie smelting cost of the 
product is Ad. to Gi/., exclusive of labour ami furnace repairs 
This is equivalent to a total cost of l.v. per ounce by the old 
process. By the new process the cost should not exceed 
3d. per ounce. (2) There are no by-jiroducts, which are 
commouly a source of loss. (3) There is less liability to 
lots in handling. (4) ]Niore gold is actually obtained from 
a given material by the new than by the old process. 

— W. G. M. 

Metallurgical Purification Process [Copper Malic f 

Thofehru and St. Seine. Oesterr.-Zeits. f. Berg- u. 

Htittenw., 60, 584. 

A MIXTURE of air, Buperheated steam, and sand (or other 
silicious material) is blown on to the surface of a bath of 
molten matte or crude metal in a reverberatory furua< e. 
The metals to bo removed in the zone of action of the 
tuj^rcs, are rapidly oxidised and scorified, without any 
mingling of the slag with the bath, the action of the bla.st 
being to drive the slag towards the skimming doors, and 
keep the surface of the molten metal uncovered. In the 
concentration of matte containing 33 per cent, of copper, a 
rather large proportion of silica is used at first in the blast. 
Most of the iron is slagged and the sulphur expelled as 
iolphur dioxide in about six hours from a cnargo of 50 tons. 
The bath contains now about 80 per cent, of copper. In 
order to slag the remainder of the iron and burn the last of 
the sulphur, the proportion of sand in the blast is reduced, 
or sand is added intermittently ; antimony, arsenic, 
phosphorus, &c., are converted into volatile products by the 
hydrogen formed from the steam, and are thus removed, 
Die molten bath finally contains about 99 per cent, of 
copper. If the matte under treatment be auriferous, the 
|;old contents collect in the copper first separated, and it 
IS stated that if the first tenth or eighth part of the copper 
be tapped off, almost all of the gold will be found Aerein. 


; The process may also be u»>od for the refining of black 
j copper and of nickel matte. Furnaces of large size can bo 
! used, and it i.s po.ssibleto refine charges of 100 tous or more 
in a comparatively short time. — A. S. 

Lead ; Loss of , in Hoauting Plumhiferous Blende. 

K. Sander. Berg- u. Hutteum. 7cii., 1902, 61, [43], 
561. 

Tiik author has previously determined the 1oj»s of silver by 
1 volatili.sttfion in the roasting of zinc blendt^ (this Journal, 
, 1902, GIG), and hii.s now determined the In-ts of lead under 
similar coudition.s. The following results wure obtained;-— 


— 


'• 1 

11. 

in. 1 

IV. 

V. 

Lo.s.s in \v(‘ 

P. 

:*r I'ont. 

Per oont. 

Por ooiit. 

Por IHMlt. 

Pit oeii 

««ld 

in no 1 

S'lMI 

1C<15 1 

0*70 

l)*S0 

Load assnv 

r.'iw oro 

l)-M4 ' 

ir.'iN 

O' 150 1 

7*73 

0*00 

iire 

roast <*d 

9‘.SH .[ 

U'47 

O'lO 

0*93 

j 6*20 

Load volati 

illsod (per 

UT)S 1 

7’ss 

jo-il 

10*06 

1 21*80 


i cent, of total). j i 

, In roasting, the bnid sulphide is converted intti load sulphate 
I and lea<l oxide, and tbe.<e compounds react with iindecomposed 
' .sulphide, with tlie formation of sulphiir dioxidi* and motallio 
lead. The latter volatilises, but is juirfially recovered in 
the dust chambers of the furnace, in the Glover-tower acid, 
and in the slime of the acid chamber.-*. — A. 

Minerals; The. Itritpiriiing of It. Schorr, 

Eng. and Mining .1., 1902, 74, [ -1], G73. 

In making ore briquettes, from 4 to G per cent, of milk of 
lime is generally used as a binding agent, 'i'ho materials 
I must be tboroughlv mixed and kneaded together, and if 
I this operation be j)roj)erly ean ied out, only a comparatively 
' low pre.ssure will be required for the production of good 
solid briquette.^-, whiidi, after being dricsl in the air for six or 
; eight hours, or in hot-air chambers for a shorter period, are 
ready for use. good briquette should bo sufiieiently .solid 
to allow of being transported, without exces.sivc breakage 
! or <lust, a few hours after being ma.le, and it should retain 
its shape in the furnace until fuse<l, bo as to create as little 
flue-dust as possible, li. the United State.s, the total cost 
of briquetting i.s stated to be from U’Goto 1*25 dols. per 
ton of briqiiette.s. 

In the nmmifacture of artificial building stouos, tilo.s, 
grindstones, and emery and polishing wheels, magucBia 
cement is mostl} used as a binding agent. By the u.se of 
i about Ij per cimt. of a mixture of the following eomposition : 

. magnesium chloride (45 per cent.), 30 parts ; magnesia 
(93 per cent.), .30 parts; and water, 60 parts; very solid 
j block.s are obtained, which hardim thoroughly in a few 
hours. — A. S. 

Lead in Furnace Slags ; Determination of , 

U. f^voboda. 

See under XXIII., page 46. 

! Manganese in Minerals ; Determination of 
I AI. Dittrich. 

! See under XXIII., page 46. 

English Patents. 

Steel i Manufacture of . L. V. Pratis, Turin. 

Eng. Pat. 6728, March 19, 1902. 

The manufacture of steel by melting cast iron with magnetic 
i oxide of iron, obtained by dissolving finely -divided iron in 
I sulphuric acid and igniting the ferrous sulphate so formed. 
The addition of aluminium after the magnetic oxide is also 
claimed. — J. T. 1). 

Spent Iron Pickling or Cleaning Liquors, or other 
Sol%tions containing Sulphate or Chloride of Iront 

Treatment of ,for obtaining Sulphate or Chloride 

of Iron or other useful Products therefrom. E, B, 
Crowley, Wakefield. Eng. Pat. 7832, Apm 8, 19021.' 

The spent liquors are boiled with iron waste, and, when 
suffieiently ooncentrated, are allowed to crystallise in 
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lead or lead-linel conical vcsscIh. The mofhor-llquor ie 
returned to the boiler for retreatoaent in the name way 
(additional acid being in some cases added), and the process 
is repeated as often as necessary. To obtain a liquor 
directly serviceable In dyeing, the solutionis concentrated to 
60®— 100° Tw. over the iron waste, and is run into a vessel 
in which, while boiling, a suitable nitmte is added until the 
colour changes. The cleared liquor may bo used ns a 
mordant; or, if ‘‘black liquor” he required, it may be | 
heated with acetic acid or an acetate. — K. S. 

Ores ; Apparatus for Pulvcrtsiny and Amalt/ama tint/ . 

Hedrutn Foundry Co., Ltd., and T. IL Tregoning, 
liedruth, Cornwall. Eng. Pat. 25,698, Dec. 16, 1901. 

Tub pan of the apparatus has a fixed grinding 8urfa.ee, 
which acts in conjunction with a rotary perforated grinding 
ring. The ring is automatically raised and lowered for 
effecting the feed of the ore, the admission of water or 
mercury being regulated hy adjustable gratings or the like. 

Unitkd States Patents. 

Hriquelling Jron-bearintj Substances. J. H. Long, 
Chicago, Assignor to Chisholm, Hoyd, and White Co., 
111. U.S. Pats. 711,059 and 711,060, Oct. 14, 1902. 

The briquettes are composed of 95 parts of iron-bearing 
substance, 2j parts each of lime and of sodium chloride, 
the latter rendered non-deliques(!ent by addition of one- 
eightieth of one part of sodium carbonate. Tho soda is 
added to strong brine, which is then heated (to effect the 
required chemical reactions), cream of lime is added, and 
then the iron-bearing substance, all being in the indicated 
proportions, prescribed quantities of water being used in 
forming the brine and cream of lime. The bricpiettes 
formed by compression are dried — K. S. 

High-Tungsten Steel. G. P, Drown, Heading, Pu., 
Assignor to Carpenter Steel Co., New Jersey. U.S. 
Pat. 714,139, Nov. 25, 1902. 

Tungsten steel, containing 15 — 30 per cent, of tung8ten> 
with or without 1—3 per cenr. of chromium, is made by | 
melting steel with tung.sten or ferro-tungsten, or by any of 
the processes for making ordinary tungsten steel with 
lower percentages of tungsten. Tho advantages of tho 
metal are to be found in its increased density, its very high 
melting point, and its high tenacity, all of which characters 
fit it for making projectiles.— J. T, D. 

Converter. G. C. Carson, Kedding, Cal., Assignor to 
A. Miller, Redding, and F. Hurst, Washington, D C. 
U.S. Pat. 714,449, Nov. 25, 1902. 

The converter is essentially described in the following 
abstract of U.S. Pat. 714,450. — J. T, D. 

Metal [/ron] ; Process of Treating . [Converter 

with both Acid and Basic Linings.'\ G. C. Carson, 
Redding, Cal., Assignor to F. Hurst, Redding, and A. 
Miller, Washington, D.C. U.S. Pat. 714,4.50, Nov. 2.5, 
1902. 

The molten metal is fed direct (from a blast-furnace, for 
example) into a conveiter, broad above, narrow below the 
tuybre line, and provided with overflow arrangemeots for 
slag. The length of the converter is divided by transverse 
walls with openings in such a way that the metal is 
gradually and automatically worked from entrance to exit, 
leaving each compartment at the bottom and entering the 
next at. the top. The converter is provided with tuyeres 
along its* whole length. In treating pig-iron, the first 
compartment is acid-lined, and here the carbon and silicon 
are burnt out, the treated iron aqgamulatiiig below the 
tuyere line, and being no longer unnecessarily exposed to 
the blast. The metal then flows into the basic compartment 
where phosphorus is removed, and is ultimately delivered 
quite clean and free from slag. — J. T. D. 


Converter / Continuous — . G C. Carson, Redding, Cal., 
Assignor to Hurst, Kedding, and A. Miller, 
Washington, D.C. U.S. Pat 714,451, Nov. 26, 1902. 

The converter is deicribed in’ tho preceding abstract of 
U.S. Pat. 714,450, but may have four or five compartments. 

— J. T. D. 

Iron and Steel; Apparatus for Manufacture of . 

G. J. Snelup, Frizington, England. U.S. Pat. 714,616, 
Nov. 25, 1902. 

See Eng. Pat 12,950; this Journal, 1902, 1333,— J. T. D. 

I 

Alloy ; Metallurgical Product or . [Manufacture of 

Steel.'] J. Stevenson, jun., Sharon, Pa. U.S. Pat. 714,618, 
Nov. 25, 1902. 

An alloy containing manganese (68 per cent.), phosphorus 
(25 per cent.), carbon (5 per cent.), and impurities, 
including iron (2 per cent.), or other proportions to effect 
the re-manganising, re-phosphorising, and re-carburising of 
steel at one operation. — J. T. D. 

Gold, Fine, and Sulphnrets ; the Savin/ of . F. M. 

Graham, San Jose, Cal. U.S. Pat. 71*1,047, Oct. 14, 
1902. 

A for amalgamation, which consists in passing the 

stream of pulp over a stream of mercury moving in tho 
opposite direction, the object being to extend the time 
during which the heavier particles of the pulp remain iu 
contact with the mercury, and further to carry back the 
Kulphurets floating on the surface of tho mercury against 
the current of pulp. — J. H. (v. 

Precious Metals ; Apparatus for Extracting , from 

their Ores. H. Smith and P. C. Brown, Salt Lake City. 
U.S. Pat. 711,236, Oct. 14, 1902. 

j The ore i.s lixiviated in a revolving barrel provided with. 

[ pipes entering axially through stufiiug boxes for the supply 
of steam, air and solvents, and for the expulsion of air or 
I gas.— J. H. C. 

Quicksilver Furnace. R. Scott, San Jose, Cal. U.S. Pat. 
710,897, Oct. 7, 1902. 

JIrackkts are built into the walls of the furnace and are 
formed with protruding upper edges. Tiles rest on the 
inclined surfaces of the brackets and are provided with lips 
which slip over the edges of the brackets, and key-bricks are 
built into the wall, resting on the upper edges of the tiles. 
The tiles are so set, inclined downwards, from opposite 
neighbouring walls of the furnace, as to deflect the vapours 
into a sinuous downward course. (See also U.S. Pat. 
699,822 ; this Journal, 1902, 977.)— E. S. 

Metallurgical Furnace.. P. Meehan, Lowell ville, Ohio. 
U.S. Pat. 711,062, Oct. 14, 1902. 

The furnace for treating molten metal is barrel-shaped, 
having an open neck at each end. Heating pipes, with cup- 
shaped ends are provided, mounted pn pivots to swing on 
vertical planes, and connected with reversible regenerative 
furnaces. The heating pipes can be connected to and dis- 
connected from the open necks of the furnace. The barrel 
is mounted rotatably on a frame and is provided with 
mechanism for tilting the frame, about the trunnions. One 
of the adjustable pipes has an opening in its end on the 
lower side, to permit the escape of slag. — K. S. 

Furnace for Boasting Ores. T. Edward, Ballarat, Australia. 
U.S. Pat. 714,464, Nov. 25, 1902. 

In combination with a tilting ore-roasting furnace, a 
hollow rabble therein having a hollow ste u, is claimed, 
and also means for rotating tins stem and rabble. A water- 
supply and discbai’ge pipe are connected with this hollow 
stem, these being so arranged as to } ermit of the tilting of 
the furnace.— J. T. D. 
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T Ingot-] Heating Fttruace f Continuous — . H. B. A. 
Reiter, Edgcwood Park, Pa. U.S. Pat. 714,710, Dec. 2, 
1902. 

A Loxo heatinjr furnace it mounted on openwork supports, 
giving access to the bottom, nnd to the mechanisoi con- 
nected therewith. The bottom it made to move continuously 
in one direction at any desired speed. It is made dish- ; 
shaped in cross-section* and carries the ingots vertically ; 
from end to end of the furnace. The bottom is sealed to 
prevent loss of heat, and the rollers and moving parts ; 
beneath it are sprayed uith cooling liquid. A seiics of , 
folding doors at each end, opened by the ingots themselves j 
and antomaiically closing behind them, serves the purpose | 
of an air-loek. The furnace is fired at one end and has a i 
flue at the other. — IN', (i. AI. | 

I'ap’holc Plug. A. Dickey, Buffalo, N.Y. U.S. Pat. 
714,159, Xov. 25, 1902. 

A CONICAL plug of paper-pulp, sawdust, or other re- 
constructed ” cellulose -like material, which when inserted 
into the tap-hole of a converter or other container for 
molten metal, b(‘comes, when the metal enters, carhoinsed 
at its inner end, partly decomposed at its eentre, and 
remains undeoomposed at its outer end. It is thus readily 
removable, and a new ping can be readily inserted, without 
using any force which might damage tlio tap-hole or 
adjacent parts of the converter. — J. T. D. 

Slag Steam Cenerator. L. I). Copeland, Assignor to 

(i. Mitchell, Cos Angeles Cal. U.S. Pat. 711,290, 
Oct. 14, 1902. 

'Ciiis slag steam generator con.sists of a pair of cylindrical 
ve.ssels connected by a narrow neck, hour-glass fashion, 
yiag is charged into a small pot-shaped v-'sscl ia tlie top 
part of the upper ves.sel, which is then inverted to drop its j 
contents into the water, the granulated s!ug being removed j 
at the bottom of the low'or vessel through an appropriate 
valve. — J. 11. C'. 

Slag Steam Generator. li. 1). Copeltind, .Assignor to 

(i. Mitchell, Los Angeles, Cal. U.S. Pat. 711,291, 
Oct. I 1902. 

Tula slag steam generator is similar to that described in the 
preceding al.vstract, except that the slag pot discharges at 
the l)ottom iirstead of by being inverted, and that the 
<liseharge arrangement for the granulated slag is diflrrent. 
(.See also U.S. Pats. 711, .'131, 711,332, 711,333; this 
Journal, 1902, 1 lol.) — J. II. C. 

/line; tC.vtr action of , //om Zinc Shiniining.s. II. C. 

Meister, St. Louis, Mo. IT.S, Pat. 714,502, .'*'ov. 25, 
1902. 

Tui; zinc skimmings (from the process of galvanising iron) 
ari' treated with a caustic alkali or alkaline earth (preferably 
lime) and water, so as to convert the zinc compounds into 
oxide, which is then, cither after separation by decantation 
from the other substances produced, or without such .sepa- 
ration, treated by reduction with carbon for the recovery of 
the zinc. The ammonia formed from the ammonium 
chloride present, and the ealciiiin chloride produced in the 
reaction, may be recovered. — J. T. D. 

Zinc ; Extraction of , from Zinc Skimmings. II. C. 

Meister, St. Louis, Mo. U.S. Put. 714,503, Nov. 25, 
1902. 

Skb preceding abstract. The use of alkali carbonate 
(preferably sodiuin carbonate) is claimed ; this converts 
into zinc carbonate all zinc compounds in the skimmiug.s, 
except the oxide. This oxide, with the carbonate produced, 
is smelted for zinc. — J. T. D. 

Zinc Sulphide Ores; Treating . J. C. Clancy and 

L. W. Mar&land, Sydney, N.S.W. U.S. Pat. 715,023. 
Dec. 2, 1902. 

Thb cruahed ore ia mixed with lead sulphate and roasted at 
a temperatnre insnffieient to volatilise the lead present in 


the chnrgo. The roasted ore, while still very hot, is run 
into dilute sulphuric acid, which is thus rai.sod to the 
boiling point, the mixture being kept agitated. When the 
zinc has thus been dissolved, the mixture is run over eon- 
centratiog tables to recover the lead. The lead oxide is 
converted into sulphate and is ready for use again. The 
tailings are run into settling tanks ; ^inc Is then extracted 
from the separated li<iuors and silver and lend tVom the 
residue. — NV. (i. M. 

Ons; Extracting Metal fnnn C'^mpfex , or .Sulphides, 

J. C. Clanev und L. W. Marshind, Svdiiey, X.S.NV, 
U.S. Pat . 7 1 5 ,02 4 , Dee .2,1 002 . ' . 

Tiik ore is mixed with lead sulphate, in quantity sutllcieut 
to react with the inelallic sulphides present ; the mixture 
is treated in a blast furnaee, so that the lead, zinc, and . 
other volfitilc matters may be expelled t>s fume, which is 
treated with a dilute sulphuric acid spray after leaving the 
furnace in order to sulphatise the oxides. The sulphate and 
the liqniil furnace-products are then treated by any of the 
ordinary methods. — \V. G. M. 

Metals from their Ore.s; Procr.ss of Ghtaining . 

N. S. Keith, Arlington, N.d. U.S, Pat. 714,914, Dec. 2, 
1902. 

Tiik crushed ore is mixed with finely-divided carbon and 
heated in a reducing atmosphere to the temperature of 
fusion of the ore-particles only. After cooling, the re<luced 
metals are separated by mechanical concentraf ion. 

-W. G. M. 

^German Silver] Scrap Metal ; Method of Treating , 
J. M. O’C'onnor, Assignnr to Oonnorite Manufacturing 
Co., both of Port NV'ashington, NVis. U.S. Pat, 71 r),211, 
Dee. 2, 1 'j02. 

Tiik scrap is melted with from 1 to 20 per cent, of lead 
until the fused mass is homogeneous. A small quantity 
(less than 10 per cent.) of aluminium is theu added and 
the charg<* is poured. The resulting alloy should be white, 
malleable, and readily machined. — W. G. M. 

XI.-ELECTRO-CHEMISTRY AND 
ELECTRO-METALLUR(JY. 

iA .)— KLI5CT IIO-CHEMISTIIY. 

Pota.ssiwn Chlorate; Efeetrolytie liedueiion of 

(i. 11. Ihinows. J. of Phys. Chem., 6, 417 — 42G. 
Chein. Centr., 1902, 2, 1378. 

Bv the elect rolylie reduction of potassium chlorate solution 
w'ith employment of copper electrodes, ami without separa- 
tion of the electrode .spaces, a yiiOd of nearly 200 per cent, 
(calculated from the amount of electricity passed) is easily 
attained. Temperature and eonm-ntratiun of the electrolyte 
have little infiuencc. The yield i.s favoured by a high 
current density at the anode, but i.s independent of the 
current density at the cathode. Free alkali considerably 
reduces the yield. From the results of experimoots made 
with a view' of deterraiiiiiig the role of the copper in the 
attainment of such a high current yield, the author con- 
cludes that the phenomenon is analogous to that observed 
by Binz in the electrolytic reduction of indigo (this Journal, 
1398, 759, H41), and that it is connected with the solution 
of copper at the anode. In no case W'as spontaneous 
decomposition of the chlorate observed, and the chlorate 
appeared to be converted directly into chloride. — A. S. 

Formic Acid, Oxalic Acid, and Potassium Carhonalc ; 

Electrolysis of . F. Salzer. Zeits. f. Kiektrochem. 

1902, 8 , [49], 893—903. 

Tbir is an attempt to elucidate the reactions which take 
place at the anode during the electrolytic oxidation of 
organic compounds. Formic and oxalic acids were specially 
chosen on account of their ready oxidation to carbon 
dioxide. Both polished and platinised platinnm anodes 
were employed. With the former the P.D. of the cell was 
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invariably higher (compare this Journal, 1902, 1235—1236), 
bttt at present no satisfactory explanation of the difference 
can be given. 

With regard to the electrolysis of potassium carbonate, it 
was found that the percarbonate was most readily formed 
in neutral Folutiou,and that an excess of hj^droxyl ions or 
the presence of bicarbonate was unfavourable to the pro- 
duction of percarbonate. The yield of this substance was 
nlio very much reduced when platinised anodes were 
employed. The results of twenty-five experiments, under 
differeDt conditions, are given in as many tables, along with 
two sheets of curves.— J . S. 

Porcelain for Electrical Purposes; Composition of . 

A. S. Watts. 

See under Vlll., page 27. 

English Patents. 

Insulating Material for Electrical Purpotea. B. W. 
James, London, from the Mica Insulator Co., ^ew York. 
Eng. Pat. 24,012, Nov. 26, 1901. 

Alternate layers of oxidised linseed oil, mixed with about 
one-fifth of its weight of gum copal anddifisolved in benzine, 
and of the thinnest obtainable flakes of mica, laid so as to 
overlap one another, are built up on a heated plate until a 
sheet of the desired thickness is obtained. The compound 
sheet is lightly pressed to expel air, without squeezing out 
the adhesive substance, and is then dried at a temperature 
rising from 100° to 400^’ h. It may be improved by 
applying external layers of tissue paper covered with the , 
soMion of dissolved oil. Each one-thousandth of an inch j 
in thickness will resist 1,.500 volts.— M. J. S. I 

Electric Cells or Batteries. H. IT. Lake, London. From 
the Soci6to Anon. Lc Carbone,” Pans. Eng. I at. 
4254» Feb. 19, 1902. 

Thm depolariser is contained in a vessel having its walls 
constructed of the same material as that constituting the 
electrode with which it is to be used, and means are pro- 
vided whereby, after charging the vessel, it can be readily 
detached when requiring to be recharged. I he terminal of 
the electrode is connected to the electrode itself and is not 
mounted on the vessel, so that it remains undisturbed 
during the attachment and detachment of the vessel. 

— (.X. H. Iv. 

Accumulator Plates, Composition of Electrolytes for 

Formation of . E. Sandhagen and J. Liirgcn, 

London. Eng. Tat. 19,713, Sept. 9, 1902. 

As electrolyte is used containing 12 grma. of sodium 
sulphate, i grm. of glycerio, and 1 grin, of potassium 
hydroxide to 1 litre of water. In this solution a positive 
plate is formed in 30 hours with a current density ot from 
i to V amp. per sq. decim. — W . G. M. 

United States Patents. 

Saiterui Storage . S. Loszczynski, Assignor to 

T von MichaLski, both of Berlin, U.S. Pat. 714,201, 
Nov. 25, 1902. 

Thb negative electrode is nickel oxide, the positive a 
spongv-zinc plate, and the electrolyte a solution of 
DOtMSium, sodium (or other suitable) alummate. This 
solution is capable of conducting the current, but not of 
dissolving the sponge-zinc electrodes after disch^gi^g.^ 

Cell, Electrolytic . M. C. Ryptnski, Soheneot^y, 

N.Y,- Assignor to Gen. Elect, Co., N.Y. U.S. Pat. 
714,400, Nov. 25, 1902. 

TUB electrolytic cell has electrod^in an electrolyte con- 
taining a s^t of an organic acid, of these electrizes 
may of aluminium. A cell with ^Jeas^one ahmmmm 
electrode in a solution of, or coptainmg, Bochelle salt is 
also claimed.^— W. G. M* 


Battery JDepolariser . C. E. Lockwood and W. C. Banks, 
both of New York. U.S. Pat. 714,590, Nov. 25, 1900. 

The depolarizer consists of iron particles coated with copper 
by electro-deposition, the superficial layer of copper being 
subsequently oxidised. W. G. M. 

Sponqthlead Plates for Secondary Batteries ; Manufacture 

of' . H. W. Butler and J. H. May, Assignors to 

J. I. Courtenay, all of London. U.S. Pat. 715,016, 
Dec. 2, 1902. 

A PASTE of lead oxide and powdered carbon, or other 
suitable organic substance capable of being decomposed and 
oxidised by electrolysis, is applied to a grid or support, and 
subjected to the action of the electric ciirrent in “ a forming 
solution,” the current being first applied while the element 
being formed is attached to the positive pole of the source 
of electricity, so as to oxidise the organic substance, or any 
desired portion of it, and convert the lead oxide into porous 
peroxide. The current is then passed in a reverse direction 
to reduce the porous peroxide to spongy lead. — G. H. li. 

« Crude Kerite ” and “ Kerite ” [Tnsulator'] ; Manufacture 

of , VV. \i. Brixey, Seymour, Conn. U.S. Pats. 

714,858 and 714,859, Dec. 2, 1902. 

Accohdino to the first patent “Crude Kerite” is made by 
heating togethiir coal tar, asphalt, linseed oil, sulphur, and 
talc 5 and in the second patent, this material is converted 
into “Kerite” by mixing it with iiuiia-rubber and vulcanis- 
ing the whole. The composition is intended for use as a 
dielectric. — F. H. b. 

French Patent. 

Insulating Material for Electrical and other purposes. 
Basenau. Fr. Pat. 320,198, April 4, 1902. 

Asi’IIaltum, purified by heating for several days out of 
contact with air (72 hours at IGO ’ ('. sufUcing if the 
asphaltiim be of best quality), is mixed with petroleum (in 
the proportions ot from 7:3 to 4:6 according to the uses 
of the product), followed by 1 per cent, of ahimimum 
hydroxide dissolved in a minimum of acetic acid, and finally 
by an addition of about 7 per cent, of colophony and 8 per 
cent, of alkali. The whole is kept liquid by heat for some 
time, with continued stirring, and Is then allowed to cool. 

'J’he product softens at about 70 C., hardening rapidly on 
re-cooling, and is proof against the action of strong or 
weak acids, alkalis, and water or sea water. C. S. 

( B.)— ELECTRO-METALLURGY. 

Ores ; Electrical Separation of from Gangue. 

D. Negreano. Comptes Rend., 135 > [24], 1103. 

A METALLIC plate has a disc cut from its centre, and the 
two portions, insulated, are connected respectively with 
the positive and negative poles of a Wimshurst electncal 
machine. The crushed ore and veinstone are blown through 
a perforated wooden disc on to the metallic when the 

ore collects on the one portion (say the disc) and the 
gangue on the other. The author has in this way separated^ 
on the small scale, malachite and ferric and cupiic oxidet 
from a siliceous matrix, limonite from a quartzose rock, and 
pyrites from lignite. — J. T. D. 

English Patents. 

Toughening or Annealing Steel, Iron, and 
W. F. L. Frith, London. Eng. Pat. 23,939, Nov. 25, 1901 

The metal articles are heated in a closed receptacle chargee 
with mercury vapour, or with other gas or vapour, th( 
receptacle and its contents being allowed to cool slowly 
An electric current may be passed through the ^eta 
articles while they are enclosed. Reference is made t- 
Eng. Pat. 13,352, 1900; this Journal, 1901, 1218.— K 6. 

Titaniferous Ores; Treatment of L. Wisj 

London. From C. H. Homan, Christiania. Epg. Pa 
23,840, Nov. 23, 1901. « . 

Titaniferous ores are heated with carbon in an electn 
furnaise, and the rodneed iron is run oft; the remamm 
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titaoic acid is then sabjeeted to the action of air or nitrogen 
at a high temperature to obtain ** nitrogenlBed titanium/* 
If lime is added to the ore, the residual charge is treated 
with a nitrogen blast and with aluminium to reduce the 
titanic acid, and form titanium nitride and calcium alumi 
nate. To obtain . artiflcial rutile, titanic acid, obtained as 
r, described, is subjected to an oxygen blast, and suitable 
colouring materials are added. — K. S. 

{ Ores, Slimes^ and the like; Electro-Magnetic Treatment 
of for Separating their Constituents, C. Lcuschner, 
Friedriebssegen an der Laho. Eug. l*at. 17,:i80, Aug. 7, 
1902. 

1; Tun working surface of a percussion table or other 
v suitable wet ore-dressing device (or a layer itmnediiitel}' 
^ beneath this surface) is made of a magnetic material which 
may be rendered more or less magnetic at will by means of 
1 wire coils connected with a dynamo. In this way the 
t flow of magtieiie particles over the surface of the table or 
*!? hearth is made more sluggish and separation from noil- 
s' magnetic particles is facilitated. — W. (i. M. 

i Unitkd States Patents. 

i Metals from Solutions containing same; Apparatus for 

I Separating . S. T, Muffly, Powdre, (jlcorgia, 

* Assignor to H. Pyatt, New York. U.S. Pat. 711,508, 
\ Nov. 25, 1002. 

‘ A Ni-MiiEH of similar electrolytic ci'lls are placed end to 
end, cascade fashion, with an inlet pipe for the electrolyte 
I at one end, an overtlow from each cell to the next, and a 
; reservoir at the other end to receive the spent solutions. 

^ The several cells have their own separate batteries and 
connections. Kach cell has two conipurtmcnts separated by 
; a transverse partition which docs not extend to the bottom. 
Within the larger of these is an iron (or other metal) 
anode, and separated therefrom by a gl.iss or porcelain 
partition that d>»es not reach to the bottom, a mattress 
cathode, consisting of a cellular porous carbon plrite, .sur- 
rounded first by a filiform packing of zinc or lead, and then 
by a porous carbon casing, enclosed in fabric. Pcncath the 
cathode 'u'> a pipe through which air can he passed into the 
electrolyte, — \V. G. M. 

Metals from Solutions containing same ; Process of Precipi- 
tating — — . S. T. Muflly, Powdre, Georgia, Assignor 

to li. Pyatt, New York. LI.S. Pat, 7 14, .590, Nov. 25, 
1902. 

SoLfTTioNS of alkali-metal cyanides, bromides, chlorides, or 
hyposulphires containing metals (especially cyanide solutions 
of gold and silver) are treated electrolytically in the appa- 
ratus specified in U.S. Pat. 71 4,598 (see preceding ab.stract). 
The solution and air are u.sed warm. — W. G. M. 

Copper and Nickel ; Electrolytic Separation of . 1). H. 

Browne, As.signor to the Canadian Copper Co., both of 
Cleveland, Ohio. U.S. Pat. 714,861, Dec. 2, 1902. 

CopcKR-MOKEL matte is treated to form a copper-nickel 
alloy practically free from sulphur by subjecting it to 
chlorine and to a solvent for cuprous chloride introduci'd 
concurrently i to the mass, but at different levels. The 
solution of copper and nickel chlorides thus f. rmed is 
electroly.sed, and the copper depo.sited, leaving u residtiary 
solution of nickel chloride which is further electrolysed, the 
nickel being th »s depo.'^ited and the chlorine separated. The 
steps in the process may be varied. — G. H. R. 


XII.-FATS. PATTY OILS, & SOAP. 

** Eegrasine*' W. Fahrion. Zeits. angew, Chem., 1902, 
15 , [4?], 1261—1263. 

The author describes ^experiments tending to disprove Jean's 
stat» incuts (Momt. Scient., 1889, 15, 1889 ; this Journ d, 
,1891, 557). i I appears that the oxidised fatty acids are 
: only m small part, xe moved, m the precipitate produced by 


the addition of salt after saponifloation ; indeed a portion 
of the uuoxidtsed fatty acids (or at least of the fraction t>f 
them which dissolves ill petroleum spirit) romuins in solution 
after the salt is added. 'Phe ratio of the amount of o\y- 
Hcids' precipitated by the salt to that of the oxyaoids not so 
precipitated is variable, and it would therefore be wrong to 
base ou this ratio any inference as to the preparation of the 
degras. — W. G. M. 

Olive-Shins ; Composition of , and a Netr ('onsfitueut 

contained therein. K. IVano. Staz. .‘<perim, ajrar. ituh, 
35 , 660—661. Chcin. Centr., 1902, 2 , I 1^165. 

Tub author stares that for the dHerminalion Of the fut in 
olive.skiijs and also in fresh olives, (arhoii himulphide 
shouM be used as the solvent and not ether, as tlie lattiu- in 
qiianiitirs of lo per cent, and over dissolves another sub- 
stance present in the skins. This neiv substance has been 
localised in the epicarp of the fruit, and it <*aii he extracted 
by means of methyl alcohol from olive fniits and ro'.idues 
winch Imve In en previously exhausted with carbon hiaul- 
phide for removal of the fat. It forms a faintly acid, white 
powder, molting at 250’ O , soluble in alcohol, other, and 
acetone, insoluble in water, petroleum spirit, chloroform, and 
carbon bisulphide. — A. S. 

Knoi.isu Patents. 

Soap Tablets or other Soft Substances ; Machine for 
Moulding, Stamping, and Wrapping in Paper Wrapp>rs 

. W. Jamieson, Ilford. Kng. I’ut. 2-1,993, N'ov. 26, 

1901. 

This apparatiia has a rocking table willi a V(‘rtically- 
working piston at one end, a die l>cing fixcjl to this piston. 
The rough c:«ke of soap is pl.iccd in a depression above the 
<lie, and is brought by the table exactly under a moulding 
box, which contains an upjter die, and is worked by a 
descending piston. The cake, after being stamped, is 
pushed out into a wrapping box with a loose bottdm, where 
it is folded in paper by me, ms of lever arms carrying a thin 
metal plate at right angh.s, and movable w'ings which close 
in together to fold in the side portions. The paper is 
supplied sheet by sheet to the gripping arms of the folding 
apparatus by means of rubber pushes, and the wrapped 
tablets are delivered by means of a sliding table.— C. A. M. 

Candles and the like; I/luminants such as are used for 
making . J. Lewy. Fng. Pat. 2131, Jnu. 27, 1902. 

See under II., page 18. 

Coating and Impregnating Pasteboard, ^c., for Roifing 

and other Purposes ; Compositions for ; also 

applicable for Coating the Walls of JiuHdinys and for 
other Purposes. L. Kerkow. Eng. Pat. 6502, March *17, 

J 902. 

See under IX., page .30. 

United States Patents. 

Oil Filter. A. If. Fraiike, St. Louis, Mo. U.S. Pat. 

715,047, Dec. 2, 1902, 

The Alter consists of an inner and outer clianaber, the 
latter being surrounded by a double heating-jacket, A 
filtering bag is sospended* between the walls of the two 
chiim^rs, Its edges being held about a pertorated 
straining disc, and its hoitorn supportt-d by a vertical rod 
from the centre of the disc. 'Phe oil pa<isiQg through this 
bag enters the inUer chamber throuifh vertical srrniuerz, 
and is then filtered througi: a second filtering bag flimiiarly 
suspended. Water and impurities separated during the 
filtration are removed through discharge outlets. 

— O. A. M. 

Paint and Varnish ; Proce.^s of making a Compoeition for 

Removing . C. Ellis. U.8. Pat. 7 14,880, Ueo, 2* 

1902. . 

See under XI 11. A., page 88, 

i> S 
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XIIL-PIOMENTS, PAINTS : EESIMS, 
VARNISHES; INDIA-RUBBER, Etc. 

(^.)~H0MENTS, paints. 

Knglisii Patent. 


Coating and Impregnating Pasteboard and the like for 

Roofing and oth^r Purposes; Compositions fot' ; 

also applicable for Coating the Walls of Buildings ami 
for other Purposes. L. Kerkow. Eug. Paf. 6502, 
March 17, 1902. 

Sec under IX., page 30. 


Grinding Dgesy Paints, and the like, and Washing, 
Bleachingy Beating, Pulping, Pibrous and other 

Materials ; Apparatus for . (i. K. llibbcrf. Eng. 

Pnt. 28,486, Nov. 20, 1901. 

.See under XIX., page 42. 

United States Patents. 

Nitre Cake; Becorerg of Pree and Combined AcAds of 

{Blanc Fixe’]. L. (’heoseman, sen., Assignor to 
P. Agnew, A. 11. Agnew, and JM. B. Harlow. U.S. Pat. 
714,145, Nov. 25, 1902. 

Nee under Wl., page 26. 

Lakes from Sulphur B/jes ; Process of Making , 

E. A. Foumeaux, New York, Assignor to H. A. Metz, 
New York. i;.S. I'.it. 714,687, Dec. 2, 1902. 

The solution of a sulphide dyestuff is precipitated with 
barium chloride or other salt of an alkaline earth, the 
precipitate is washed free fiom all sohible impurities and is 
then suspended in a solution of an alkali carbonate. 
Finally a solution of aluminium sulphate or other suitabb^ 
metallic salt is added, and the whole is boiletl until the lake 
formed no longer increases in brightness.— T. A. L. 

Lead Carbonate; Process of Cottveriing Lead Sutphate 

into . A. S. Jtamage, Cleveland, (}hio. U.S. Pat. 

715,214, Dec. 2, 1902. 

The treatment of lead sulphate with an alkali carbonate is 
claimed. The lead sulphate (waste from sulplmrlc acid 
chambers) is first wnshe<i free from acid, then heated with 
an excess of alkali carbonate sufRcient to convert it 
completely into lead carbonate. The solution is then 
treated with an excess of lead sulphate to utilise the whole 
of the alkali carbonate, and the resulting mixture of lead 
sulphate and carbonate is treated Avith excess of the alkali 
carbonate. — M. J. S. 

Paint and Varnish ; Prore.^s of Making a Composition for 

Removing . (\ Plllis, Brookline, Mas.-?. U.S. Pat. 

714,830, Dec. 2, 1902. 

A WAX or wnxlike siibst mce, sueh as beeswax, Japan w.ax, 
parafliu wax, or a metallic soap, is dissolved in an aromatic 
hydrocarbon or other suitable solvent, and the solution 
mixed witli an alcohol (e.g., inclhyl, ethyl, butyl, amyl 
alcohol, &c.), which will precipitate the substance in a 
gelatinous condition. — A. M. 

(ff.)— KESINS, VARNISHES. 

English J'atenth. 

Floor Cloth, Carriage Roofing, ^ c. ; Composition for Use 

in the Manufacture of . M. G. Peters and J. A. 

Shepherd, Glasgow. Eng. Pat. 267, Jan. 4, 1902. 


I United States Patent. 

i 

■ Floor Covering. J. Sanders, Assignor to E. Berliner, both 
I of Wa.shington, D.C. U.S. Pat. 715,155, Doc. 2, 1902. 

j Mattin(; is backed by a composition, formed of an intimate 
I mixture of asbestos or other refractory substance with resin 
I and mineral oil. The backing material, while warm and 
plastic, is rolled into sheets, which are then laid upon the 
I uiiderside of the matting and passed through a hot preee, 
which fon!cs the plastii; material into the interstices of the 
matting and firmly unites the two together. — L. A. 

(C.)— INDIA-RUBBER. 

Caoutchouc; Homologue of . C.O. Weber. 

Gummi-Zeit., 1902, 17, [10], 207. 

Kondakow has described (J. prakt. Chem., 64, 109) a 
j remarkable instance of the polymerisation of di-t.vo-pro- 
j penyl— (TI.,C:(CHo)C:(CIl 2 )CHa. This liquid hydro- 
carbon, boiling at 09 '5'^ C., when exposed in a closed tube 
; for 12 months to the action of light was polymerised into 
j a white spongy mass closely resembling caoutchouc in its 
j physical properties, but dilTering from it in not being 
j soluble in any of the usual solvents. The author points 
j out with reference to this that isoprene has the constitu- 
I tional formula OH : (CH 2 ) . (CHo) :CH, and that Kouda- 
i kow’s compound may therefore be regarded as methyliso- 
I prene. It has been shown by Tilden, by Bouchardat, 

I and by the author, that isoprene, which is obtained by 
I the dry distillation of caoutchouc, can be reconverted 
! (polymerised) into that substance In the author’s opinion 
[ Kondakow’s compound must be regarded as the first known 
homologue of caoutchouc, and its i)ehaviour is the first 
j fact indicating the possibility of the artificial manufacture 
; of caoutchouc. — C. A. M. 

I Rubber Goods; Anahjsis of . C.O. Weber. 

See under XXIlI.,pa^6 47. 

I 

j French Patent. 

I Plastic Composition {Cotton Mill Rolls, 

I L. P. Hemmer. Fr. Pat. 320,228, April 5, 1902. 

I Kquai, parts of caoutchouc or gutta-percha, long -fibred 
I asbestos, calcined borax or other salt soluble in water, and 
I the necessary quantity of sulphur are mixed together, 
j formed into the desired shape, and vulcanised. When 
j rollers made in this fashion are used under water, the 
I soluble salts dissolve slightly, so that the surface acquires 
' a roughness which bites the passing fabric satisfactorily. 
Another method of arriving at a similar result consists in 
moulding the rollers witli a thin layer of porous fabric 
close to their surfaces, which also affords the required 
roughness. — F. H. L. 

I XIV.-TANNING : LEATHEE, GLUE, SIZE. 


An intimate mixture of whiting, 13 parts ; gum tragasol, j 
5 parts; dried linseed oil, 5J, parts ; anj of the usual driers, I 
^ part The gum tragasol accelerates the drying of the 
composition and increases its tiexibility. In making lino- 
leum, the whiting is wholly or partially replaced by cork 
dust — M. J. S. 

Waterprbof Covers or Tarpaulins ; Dressing for • 

M. G. Peters and J. A. Shepherd, Glasgow. Eng. Pat. 
268, Jan. 4, 1902. ^ 

An intimate mixtnre of boiled linseed oil, 15 lb.) gum 
tragasol) 5 lb. ; colouring matter, lb.; litharge or other 
drier; k lb. ; Russoline or petroleum spirit, l| lb. ; lime 
water, J gall. — M. J. S. 


Mangrove Bark ; Employment of , for Tanning. 

J. Paesslcr. Collegium, 1902, 1, [40], 322 — 324. 

In reply to Kitner (Gerber, 071), who considers that man- 
grove bark fails to tan thoroughly, the author states that, 
in his own experience, very satisfactory leather has been 
manufactured by the aid of this material, and this not 
merely on an experimental scale, but working with whole 
hides and skins. The objectionable red colour produced by 
mangrove bark may be overcome by a judicious admixture 
with myrobalans, oak-bark, &c., as was stated by Eitner 
himself over 20 years ago. — R. L. J. 

** Degrasine.** W. Fahrion. 

See under XIL, page 35. 
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ENGLlfU PaTRST. 

Gelatinou$ Compound for Making PrinUn* Inking 
Roll€r$ and other Purpoeee ; Manufacture of an Elastic 
Intoluhilised — . J. Deborde, Berlin. Eng. Pat. 
28.470, Nov, 20, 1901. 

Gelatin that has been rendered insoluble by treatment with 
formaldehyde, is mixed with about 5 or 10 per cent, of 
turpentine, or of mixtures of German or Venice turpentine 
and ordinary turpentine, and is thereby rendered elastic. 

— W. G. M. 

Unitkd States Patents. 

fltdeSf PeltSf or other Animal Tissues ; Solution for 

Tanning G. P. Amend, IJew York. U.S. Pat. 

■ 714,433, Nov. 25, 1902. 

j A TANNING liquor is used consisting of an aqueous solution 
t containing chromium nitrite or a suit of a “ leather-forming 
f metal (chromium, iron, or aluminium) and a soluble 
nitrite of an alkali or alkaline earth. (See also U.S. Pat. 
713,046; this .lournal, 1U02, 1.544 >. — W. (i. M. 

] 

^ Tanning Shins or Hides. A. J. IMar, Philadelphia, Pa. ' 
TJ.S. Pat. 715,1.39, Dec. 2, 1902. | 

Skins, more especially calf-skins, are tanned in a single j 
liquor containing chromium chloride and chromium 
thiosulphate. A stock solution of these salts is prepared 
by the interaction of bichromate oF potash (1 lb.), h^’dro- 
cUoric acid of 21” B. (2j — 3 lb.), crystallised sodium 
thiosulphate (2.^—3 lb.), and water (1 gall.), and this, 
before use, is diluted with 5 parts of water. — H. I,. J. 

Artificial Leather. G. S, and C. Falkenstein, Assignors 
to O. Wolff and A. 1). Wilor, all of Philadelphia, J*a. 
U.S. Pat. 714,791, Dec. 2, 1902. 

This is a modification of U.S. Pat. 067,770, Feb. 12, 1901 
(see this Journal, 1901, 731), and consists in treating only 
one of the two textile sheets with the parchmeiitising fluid 
and affixing it whilst moist to the second web or backing 
by means of pressure rolls. The double web is washed 
free >f acid, stuffed, dried, and finished as in the earlier 
pateni Hoc, cit.).~-\i. L. J. 

{^Moulding Composition'] Compo.s'ition of Matter. ,J. 
Poliakoff, Moscow. U.S. Pat. 714,235, Nov. 25 
1902. 

To produce an unbreakable and waterproof composition 
capable of being moulded, 100 parts of glue are liquefied 
by heating with sufficient water; from 100 to 200 parts of a 
body-material, such as clay or plaster, are added in admix- | 
ture with water. After boiling, with constant agitation, i 
from 20 to 30 parts of glycerin are added, and a like 
amount of wax. Immediately before running into a mould, 
from 2 to .5 parts of clirome alum are introduced. 

— W. G. M, 

XV.-MANURES. Etc. 

Phx>sphoric Acid and Magnesia ; Gravimetric and 
Gasometric Determination of . K. Riegler. 

See under XXIiI.,pa^c 46. 

PotMium in Kainite and 40 per cent. Manumng Salt*' ; 

Nt'mpZe Method for the Rapid Determination of . 

M. PassoD. 

See under XXIII., 47. 

United States Patents. 

Slag ^Imitation ] ; Method of Making . 

J. Reese, PhiUdelpbia, Fa. U.S. Pat. 714,830, Nov. 25, 
1902. 

“I*#? >* prepared by fnaing, in an oxidising flame, a 
mixture ot a mineral calcareous phosphate with manganese 
oxide and iron oxide.— N. H. J. M. 


Pkaepkate [Manure Imitation']^ and Method of Making 
same. J. Reese, Philadelphia, Pa. U.S. Pat. 714,381, 
Nov. 25, 1902. 

I The manure is p^pared by fusing, in an oxidising flame, 

I a mixture of basic open-hearth slag and mineral oaloinm 
phosphate, both of which should he free fbom or poor in 
silica. The product is “ annealed ** and afterwards ground. 

— N. H. J M. 

. Coated Chemicalljhactive Substance [Fertilisers, ^c.]. 

1 F. J. Siliith, Klizabeth, N.J., Assignor to W. H. Bowker, 
Boston, Mass. U.S. Pat. 714,960, Dec. 2. 1902. 

\ BASIC comminuted substance is stirred in. a bath of a 
I molten salt, and is then cooled and powdered. The salt 
must be soluble in water, and “ inert when mixed with 
such fertilising ingredients ns nitrogenous matters, potash 
: salts, and soluble phosphates,** or with cupric sulphate. 

; For example, comminuted burnt lime may be thus coateit 
! with fused sodium nitrate, and mixed with blue vitriol to 
form, when water is added, the “ Bordeaux mixture.** Or 
either coated lime or coated potassium carbonate may be 
mixed with an ainmoniacal fertiliser without occasioning 
loss of ammonia. — F. S. 

XVI.-SOaAR, STARCH. GUM. Etc. 

Sugar; Solubility of , in Impure Solutions. K. Sellier. 

Bull, de r.Xs.soe. des Chim. de Suer, et do Dist., 1902, 
20, [5J, 587— 590. 

The author draws attention to the discrepjuicy between the 
co-efficicnts of saturation of impure sugar solutions as 
given by Claassen and by French observers, faking for the 
latter the figures of Boire us (juoted l)y Fradiss. 

Claas.seu states that, at a low temperature, syrups of 
purity 70, have a co-efficient of saturation below 1*0, the 
non-sugar acting as a precipitant, and that the co-effleient 
increases as the purity decreases, or with rise of tem- 
perature. Thus a syrup of purity 75 has co efficient 1 0 at 
a temperature of 40"— -50” (^ ; one of purity 60 has 1*3. 
The co-efficient for synips of purity 63, varies from 1*6 at 
80” 0. to 1-15 at 20” U. 

The French ob.servers find the same values as Claassen 
for pure sugar solutions at various temperatures, but obtain 
a constant figure of 1 *29 for a S} nip of purity 63 for tem- 
peratures HO” C. to 35” For syrups of purity 75 the 
co-efficient is 1*15 lo Ulfi-; for synip.s belbw 60 of purity, 

I 1*32 to 1*34. In other words, the saturated syrops 
examined by Boire contained more sugar to one of water 
than tho.«e analysed by CJaassen. — L. .T. de \V. 

Diffusion [.Se/yar] ; Influence of the Quantity of Juice 

extracted in , on Exhaustion and Density. G. Col- 

lignoD. Bull, de I’Assoc. des Chim. de Suer, et de Dist., 
1902, 20, [5], 560—561. 

It is desirable, in working the diffusion process, to draw off 
the least quantity of juice )>ossible, whilst still obtaining 
the greatest exhaustion. The density of the juice will then 
he at a maximum, resulting in economy of fuel for evapo* 
ration. If, at the same time, the pulp is more perfectly 
exbansted, the extra quantity of sugar recovered is a nett 
gain. 

To obtain dense juice with minimum quantity, diffusion 
should proceed slowly, beating should be regpilar, and the 
diffuser well filled with chips. To increase exhaustion, the 
volume of chips in the diSTusers should be diroinisbed, the 
temperature of the battery raised, and the quantity of juice 
drawn off increased. 

Suppose that 112 litres of diffusion juice arc drawn off 
from the battery, density 5” *30, sugar in the pulp 0*32, and 
in the final sweet water 0*17; the tctal exhaustion la 
0*49. 

If the exhaustion is carried further, by drawing off more 
jnioe, it is found that the exhaustion diminishes rapidly, bat 
the density remains sensibly the same. If the juice oou* 
tinues to be drawn off, the density begins to fall, Md the 
exhaostion remains stationary. 

Thus, while the exhaostion falls from 0*32 to 0*20, the 
sugar in the final water is likewise lowered from 0*12 to 
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0*08, or a total ex1iaut*tion of 0*^, repreaentiDg a gab of 
O' 2 of sugar. 

The exhuufltion should be pushed therefore to 0 * 20. The 
thin juice obtained would have a density of 1*0015, 0*23 
of sugar, purity 52 * 60. This pulp water, when subjected 
to three carbonating?, as is done with the juice, would give 
a density of 1*0012, sugar 0*22, purity 78-24. The purity 
obtained is then not a bad one. 

On pushing the exhaustion further, the purity would 
fall, and there would then be no advantage. — L. J. de W. 

Diffusion ; Hot IBeetroot], K. Cerny. Zeits. 

Zuckerind. Bbhmen, 1902, 27i [2], 51 — 56, 

Tub term ** hot diffusion ” is misleading, inasmuch as the 
temperature of the battery is no higher than usual, but the 
juice is drawn off hotter. Hot d illusion as hitherto used, 
was only a partial process, the chips being merely mashed 
with hot juice, the upper layers remaining cold, and there 
being no circulation of the juice. 

Melichar’s process of complete hot diffusion, used in 
Austria Hungary, differs only in minor details from that of 
Naudet, introduced simultaneously into France. It requires 
two additional pipes and a heater to each diffuser, capable of 
raising the contents to the diffusion temperature in five to 
seven minutes. 

In the ordinary method of diffusion, the juice reaching 
the fresh chips is at 40*^ to 45^^ C., and by the time three oi 
four diffusers have been drawn off, the freshly-filled one has 
reached the right temperature. 

In hot diffusion this preparation is completed in the first 
diffiiser, and the temperature remains then constantly 
normal in about six diffusers, when it falls off towards the 
water pres^ufe. 

It is an error to suppose the temperature is higher in the 
first diffuser ; it is only apparently so. If the fresh chips 
are at 10'^ 0,, and they are warmed with juice at 75'' or 
76° C., a mixture is obtained at 45° or 48° C. Circulation 
then begins, introducing juice at 95° C. to the top of the 
diffuser, and after being cooled by warming the contents, 
passes off through the pump to the circulation again. 

No trouble has been found in practice from expected 
frothing, nor from deposition of albuminous matter or 
slime on the pipes in the heaters, the rapid passage of the 
juice preventing any deposit. 

The exhausted pulp also keeps well. 

The advantages of the process are a saving of 7 to 
9 kilos, of steam per 100 kilos, of beetroots, accelerated 
work with increased output of SO per cent. The juice is 
more concentrated, and has a higher quotient of purity. 
The heating of the battery is quite regular, and independent 
of the workmen. — L. J. de W. 

Sugar Losses in Defining. Jv. Wasilleff. Zeits. Vereiiis 

Dentsch. Ziiekeriud, 1902, 52, [561], 864 — 887, and 

[562], 957 — 976. From Westoik Saebarnoi Promi- 

schlemnosti, 1902. 

The raw material of the refineries in Russia is, almost 
without exception, white granulated sugar. The sugar 
bought is required to be of prime quality, white and dry. 
Yellow after- products of raw-sugar factories are mostly 
returned to the juice to be worked up for white sugar. 

During the last ten years the qualify of the raw sugar 
baa sensibly deteriorated, notwithstanding improvements in 
the cultivation of the beetroot, the result being due to th< 
use of char being abandoned, its place being taken by 
mechanical filtration, sulphuring, and a quicker working-up 
of after-products by returning the low syrups to the juice. 

The losses of the refinery in raw material are due— (1) to 
increase in moisture during transport and storage ; (2) to 
increase of non-sugar firmed at the expense of the 
saccharose j (3) to the presence of dextro-rotatory sub- 
stances, as niffinose and bodies produced by overheating. 

When the water content exceedsO'lG, a dednetion is 
made. Sugars which have become dlfip in the warehouse 
and have been re-bagged may contaiu up to 0*25 per cent, 
of water. The presence of moisture favours decompositioo>. 
and, conversely, the amount of moisture presrnt depends on 
the reducing bodies present A sugar containing altered 


sugar is strongly hygroscopic (becomes creepy). A sugar 
of normal composition may become moist in store from 
purely physical causes. Wlien the temperature of the 
ore differs more than 5° from that of the outer air, 
moisture condenses on the cold bags. 

A refinery may lose, from January to June, several tenths 
per cent, of saccharose, and, moreover, obtain a raw material 
containing more organic non-sugar of an acid character, 
yielding liquor which darken- on heatieg. 

The general losses in the refinery are due to direct loss of 
sugar in the char, in the washing-off water, in the mould- 
washing tank, and as molasses ; to loss by inversion and 
overheating, mechanical losses in spraying, spills, and 
undetermined losses, including the sugar consumed by 
workmen. 

A characteristic feature of Russian refining is the loss 
due to decomposition of sugar by overheating. The oftener 
sugar is re-melted the more sugar is lost, and principally in 
clearing and in the filling-house. — L. J. de W. 

Sugar; Automatic Control of , in the Feed Water of 

Sieam Boilers. E. Lallemant. Bull, de TAssoc. des 

Chim. de Suer, ot de Dist., 1902, 20, [4], 425—428. 

Tub method of detecting traces of sugar is based on the re- 
action with a-naphthol and sulphuric acid, and serves to 
prevent loss of sugar in waste water or its introduction into 
boiler feed water. 

The water to be tested runs continously from R into a cup 
fl, which it gradually tills, and then passes through a siphon 
tube into the testing vessel C. The overflow from the latter 
is also by a tube bent over as a siphon, so as to draw off 
part of the contents intermittently. 

The bottle A contains a weak solution of a-napbthol, and 
B, strong sulphuric acid. These are run at a slow rate 
through the cups b and c, to mix in the testing vessel and 



indicate sugar, if any be present. The flow is so adjusted 
that C may empty more than once before the liquids 
collecting in b and c run over. 

Another and automatic arrangement is to manipulate the 
taps by levers moved by strips flxed on a revolving drum 
actuated by clockwork; or the drum may be turned by 
hand to make a test, the strips being so arranged as to open 
the taps in proper sequence. — L. J. de W. 

Waste Liquors from the Desaccharijicaiion of Molasses ; 
Conversion into Ammonia of the Nitrogen of the — . 
K. Andrlik. Zeits. Zuckerind. Bobmen, 1902, 27, [3], 
109—114. 

Thb author has made a number of experiments on the 
action of various bacteria on the waste liquors from the 
desaccharification of molasses, to see whether the nitrogen 
present can be converted into ammonia in sufiloient amount 
to allow of the process being used commercially as a means 
of utilising such nitrogen. The liquor was used in diffSarent 
dilutions, and the organisms employed were: Sac. Proteus 
vulg.f Bac. rhamnosus, Bac. megatherium, Bac. mycoides and 
Bac. auhtilis. The results show that, imder thti conditions 
of the author’s experiments^ the conversion of the waste 
nitrogen into ammonia is too slotf to be teohmcaily employed. 
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The beet resalts were obtained with the liqnor inoculated 
with Bac, megatherium, in which as much as 62 per cent, of 
the nitrogen present was transformed into volatile products. 
If the action Of the bacterium is allowed to proceed further 
than this, the proportion of amines formed increases, and 
may contain 62 per cent, of the total volatile nitrogen ; 
67 per cent, of the amines formed then consists of tri- 
roethylamine. Tlie amines are undoubtedly formed by the 
decomposition of tho betaine, of which as much as 77 per 
cent, is destroyed. 

Tho acids extractible with ether, as measured by their 
acidity, in general increase in quantity, as does also the part 
of such acids volatile in a current of steam, this latter 
increase in some cases amounting to 300 per cent, of the 
original quantity present. — T. 11. P. 

Reducing Sugars ; lodometry of . M. Buisson. 

See under XXIH., page 48. 

Molasses Distilltrg. A. Vasseux. 

See under XVII., next column. 

[5n.7ar] Cane Molasses ; Production of Sulphites of 
Ethyl in the Distillation of . M. Klwart. 

Stc under XVII., page *10. 

Kngli&h Patent. 

Liquids [Gum Solutions'] ; Process for Clarifying . 

It. B. Kansfonl, Upper Norwot'd. From L. W. Ghus, 
Frankfort-on-Maine, Germany. Kng. Pat. .'»93, Jan. 8, 
1902. 

See U.S, Pat. 700,075 ; this Journal, 1903, 1340.—J. F. B. 

United States Patents. 

Evaporating Pan [Sugar], 0. A, Porter, f>hio. 

U.S. Pat. 714,740, Dec. 2, 1902. 

On an arch is arranged a series of heaters in which the 
juice to he evaporated Is raised to a suitable temperature. 
The j i'ee then pa.sses into a series of independently remov- 
able pai;9 carried by the arch. These pans are provided 
with corrugations, longitudinally of the arch, forming con- 
taining channels inside the pans, and conducting flues for 
the products of combustion underneath the pans, the ends 
of the pans being connected alternately so as to form a 
continuous tortuous passage for the juice. — J. F. B. 

Sugar ; Treating M asseruite of , by Centrifugal Action. 

If. Glaassen, Donnagen, Germany. U.N. Pat. 714,863, 
Dec. 2, 1902. 

See Eng. Pat. 14,108 of 1902 ; this Journal, 1902, 1288. 

— J. F. B. 

XVII.-BEEWING, WINES. SPIEITS. Etc. 

Yeast ; Occurrence of Glycogen in [.S. apiculatus], 

W. Henneberg. Woch. f. Brau., 1902, 19, [51], 781. 

Lindner and the autlior have observed thiit some species 
of yeast (milk-sugar yeast, Sarrh. exirjuus) are always free 
from glycogen. The author has examined in this respect 
the behaviour ot S. apiculatus, the wild yeast largely found 
on fruit and in the spontaneous fermentation of wine. In 
all the cultures of this species which were studied, the 
secretion of glycogen was found to be extremely small. At 
mo.st only a few cells in several tbousaod.s showed the pre- 
sence of glycogen. This yeast form.s spores only when in 
the wild state, and cultivation changes its nature in this 
respect; it is suggested that a similar change may have 
taken place with regard to the secretion of glycogen. 

— J. F. B. 

Yeast Preparations; Commercial Permanent . R. 

Rapp. Munchener Medizinische Wochen., 1902, [361; 
through Woeb. f. Brau., 1902, 19, [49], 748—749. 

Acoobdino to the author tho therapeutic value of permanent 
yeast preparations depends on thtlr content of ensymes. 


A preparation possessing, fermentative power, although 
containing no living cells, has, when a certain amount of 
sugar is added to it, germicidal properties which are less if 
the addition of sugar he omitted, or if the preparation has 
no fermentative power. It being now recognised that 
alcoholic fermentation is occasioned by zymase, the pre- 
sence of this restricting enzyme must therefore be the first 
condition in judging the medicinal value of a yeast pre- 
paration. The proteolytic enzyme is also of importance, 
as it exerts an influence on untugonistic organi&ms, such 
as bacteria. Of all the known constituents of yeast, zymase 
is the least stable and tho easiest destroyed. Its presence 
in n yeast preparation forms a good basis lor valuing the 
same, for if the zyma.9e is active, the other cell constituents 
will be unaltered. Living yeast, cells are not of value in 
medicinal yeast preparations. 

Many yeast preparations have been examined on the 
basis of these con.'«iderations, determinations being made of 
moisture, formenfative energy, contamination with other 
organisms, protudytic activiiy, and capability of destroying 
other germs. — J. L. B. 

Emulsin and other Ferments ; Action of — — , on Acids 

and Salts. M. Slimmer. Bit., 19u2, 35, [19], 4100— 

4162. 

Ka.stu! (Amer. Chem. J., 1902, 27, 1^0 has studied 
the action of the enzyme lipase on the esters of cer- 
tain dibasic acids, and found that whilst the diethyl esters 
of these acids were hydrolysed by the ferment, the salts of 
the mono-ester acids were unatleeted. Hence he pro- 
pounded the geiieial theory that ferments are inactive 
towards iontsabh; substanees. The author ({uotes several 
known instances against the general application of this 
theory, and describes experiments in support of his view. 
For instance, both amygdalinic acid and the sodium salt of 
this acid were readily hydrolysed by emulsin, with produc- 
tion of gluco.se and mandelic acid or its sodium salt. 
Extract of dried yeast also split up the sodium salt of 
amygdalinic acid into glucose and a new glucoside, glueo- 
luandolic acid. Moreover, the sodium salt of gliico-vanillic 
acid was h)<irolysed by emulsin even more readily than 
the free acid itself. Finally, the author [prepared gluco- 
salicylic acid, and found that it was split up slowly by 
emulsin into glucose and salicylic acid.— J. L\ H. 

Molas.ses Distiilery. A. Vasseux. Bull de TAsioc. des 
Chiin. de Suer, ct do Dist., 1903, 20, [4], 438 — 445. 

Molasses from different factories should he mi.xed so as to 
obtain regular fermentation. This is done in the di.stillery 
tanks or reservoirs, which should he covered to avoid 
dilution by rain and consequent inversion and ucidifleation. 
From the reservoir there should be drawn off tho quantity 
required for tho day’s work into a gauged tank, iu order to 
have control of the amount worked up. The molasses is 
then sent to the acidification tank, where dilute sulphuric 
acid is added equal to 2 gruis. of acid per litre of molasses 
at 2.5'’ B. It is then heated to 90'’ — lOO'’ C., to effect 
denitration, after which it passes, first through a refrigerator, 
then to u mixer, where it is diluted till its sp, gr. is 1 *098 — 

1 * 105, and finally to the fermentation vat. 

Yeast. — Tho use of beer yeast has been abandoned in the 
molasses distillery, and pure wine yeasts, although giviog 
good results as regards activity, give too much aldehyde 
and ethers. A pure cultivation in the laboratory of wild 
} easts which find their >vay into molasses gives the best 
result. 'Ihese yeasts are preserved in a slate of purity by 
the addition of 2 grms. per litre of malic acid. The acid 
does nor. injure the cells, and is very noxious to bacteria. 
Although the acid i.s expensive, the quantity used is a 
minimum, being sulHcient only to preserve the mother 
cells. 

Losses. — Duriog fermentation the carbon dioxide carriea 
off 0*03 per cent, of the alcohol fornned. The acids formed, 
0*3— 0*6 grm. per litre (reckoned as sulphuric acid), 
lower the y ield by I per cent, of the alcohol obtained* The 
loss is much greater if distillation is not prpceed«Nl with as 
soon as fermentation is complete, since there is then a 
considerable amount of acetic acid formed. 



40 J,OUENAL OF THE SOCIETY OF CHEMICAL INDCSTEY. 


Rectification . — To remove sulphides before recttfyioj;, 
acetate of lead is used, afterwards seatralleiog with caustic 
soda. Excess of soda must be avoided, lest there should 
be resinifioatioD of the aldehydes. 

VinasacB . — The best method of utilising the nitrogen is 
to treat with sulphuric acid, and centrifugalise out the 
jiotassium sulphate crystals formed. The nuid (lart sets 
on cooling, and is then powdered. It contains 6*5 to 8 per 
cent, of nitrogen, and only 4 to 5 of potash. — L. J. de W. 

[Supar] Cane Molassea / Production of Sulphites of Ethyl 
in the Distillation of^^. M. Elwart. Ilul). de TAssoc. 
des Cbim. de Suer, et de Dint., 1902, 20, [SJ. •'^62 — 564. 
The presence of ethyl sulp'iite has been recognised in 
rectified spirit prepared from cane molasses at an Argentine 
works. In ta^re the spirit was normal, but it was refused 
bn the market on account of the slight odour, — * tufo,’ as the 
buyers termed it. 

As pure yeasts were used, and the final acidity 4 to 4 ‘.I 
was obtained, the special odour could not be attributed to 
bad fermentation. The spirit did not contain a trace of 
sulphurous acid. It was supposed, therefore, that the 
sulphurous acid came from sulphites, particularly bisul- 
phites of lime, potash, and soda contained in the molasses, 
fn presence of the acids of the raw spirit, aided by heat, and 
the violent ebullition in the Ilges column, the bisulphites 
were decomposed into sulphurous acid. The spirit was 
therefore saturated with milk of lime, leaving an acidity of 
only 1 grm. It was not made neutral, for fear of producing 
the resinous taste so injurious in rectification. The result 
corroborated the supposition, the siiiptiitcs of ethyl being 
suppressed, and less ethers were produced. 

Neighbouring factories used far leas sulphurous acid iu 
the manufacture of the sugar, or lost part of it during use, 
and they had no sulphurous acid in the spirit.— L. J. de W. 

Fluorine in Wine; Simple and Bapid Method for the 
Detection of . F. Tusini. 

See under XXllI.,paye IT). 

Enoltsu Patents. 

Malt ; Process for Manufacturing Mash from . V. 

Lapp, Leipzig, Germany. Eng. Tat. 21,721, Oct. G, 
1902. 

Malt is separated, by bruising, Into grain and husks, the 
two constituents being noasbed separately. The grain 
portion is mashed from the beginning under a pressure of 
air, or preferably of carbon dioxide, of about 3 atmospheres 
at a low temperature (31'’ — 32*5® C.). When the tem- 
perature of the mash is increased, a corresponding decrease 
of pressure is allowed, at the rate of about 0*5 atmosphere 
per C., until, at the saccharifying temperature of 

62*5° — 70° C., the pressure is about 0-5 atmosphere, which 
is maintained during the boiliug process by moans of the 
steam produced, the proportion of carbon dioxide which 
escapes being renewed all the time. The husks are mashed 
in the ordinary way, but with great care, to avoid the 
extract ion of objectionable matters. — J. F. B. 

Malting ; Improvements in . V. Lapp, Leipzig, 

Germany. Eng. Fat. 21,749, Oct. 6, 1902. 

Bablet for malting is first moistened or steeped for 1 — 3 
hours, and is then passed between revolving brushes or 
rollers, which open or tear the husk iu such a manner that 
the grain is more easily accessible to water and air during 
malUDg, and that the busk is split and thrown off during 
germination or kilning. — J. F. B. 

Brewing i Improvements relating to . V. Lapp, 

Leipzig, Germany. Eog. Pat. 21,731, Oct. 6, 1902. 

The malt is separated into grains and husks, which are 
treated separately. The grain portion is mashed by itself, 
whilst the husks are lixiviated with water at a temperature 
not exceeding 50° C. for about 45 the extract thus 

obtained being incorporated with the flour mash after the 
separation of the husks. Thus only the superior constituents 
of the busks ar3 utilised, whilst the objectionable constituents 
remain uneztructcd. — J. F. B. 


Beer Wort ; Method of Boiling, CaramelUing, and Colour- 
ing . J. A. Buckdeschel, Kulmbach, Germany. 
Kng. Pat. 20,007, Sept. 12, 1902. 

The hot wort is caused to flow over a heat^ trickling 
apparatus, whereby the contact of the wort with the air 
during boiling is vastly increased.— J. F. B. 

Spirits ; Maturing or Purifying — . J. T. Norman, 
London. Eog. Pat. 304, «ran. 4, 1902. 

The aldehydes, especially furfural, which are present in 
crude spirits, are removed by adding to the spirit a mixture 
of albumin and magnesia, which exerts a selective absorbing 
action on these bodies. The purified spirit is then separated 
by decantation, and the residues are subjected to fractional 
distillation. — J. F. B. 

Still for the Direct Recovery of Alcohol or other Volatile 
Liquid from Solid or SemU Solid Substances, the Evapo-^ 
ration oj Liquids, and the Drying of Solid Materials. 
F. C. J. Bird, London. Eng. Pat. 25,772, Dec. 17, 190L 

See under I., page 15. 

United States Patent. 

Malt Liquors ,• Process of Treating Air for Forcing , 

from Kegs. C. A. Bartliff, St. Loui^, Mo. U.S. Pat. 
710,404, Oct. 7, 1902. 

Aiu is heavily impregnated with the aroma of hops, com- 
pressed, and stored in a receptacle containing a solution of 
hops. The compressed impregnated air is then used for 
forcing malt liquors from kegs. — J. F. B. 

XVIIL-POODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)— FOODS. 

Colourle.ss Albuminoids; Preparation of , from 

Coloured Plant Juices. A. Riimpler. Her., 1902, 35, 
[19], 4162—4164. 

Fuom plants, the juices of which darken in the air, the 
albuminoids are, as a rule, obtained in a dark-coloured, 
impure condition. This is espceirtlly the case ivith the 
sugar-beet, and to obtain the albiuninoids of the latter in a 
pure state, the author has emplojed the following process. 
Two kilos, of the pounded beet were rubbed up with as 
much powdered auimoniuin sulphate (about 1,200 grms.) 
as was required to saturate the water present, until the 
whole of the salt was dissolved. The pasty mass was then 
pressed in a powerful press, and the residual mass washed 
by repeated pounding with ammonium sulphate solution, 
and pressing until the expressed liquid was no longer 
coloured. The mass, which contains tae albuminoids, was 
then quickly and thoroughly mixed with 250 c.c. of 
distilled water which had been previously boiled and cooled 
to 40^" — 45° (J. ; it was then pressed in a powerful press, this 
treatment being afterwards repeated with 10 or 12 successive 
quantities of 250 c.c. of water. The whole of the solution 
thus obtained was filtered on to a quantity of powdered 
ammonium sulphate sufficient to give a saturated solution. 
This liquid, containing the precipitated albuminoids, was 
placed in large separating funnels, and after standing over 
night, the lower layer of clear liquid was run off and thn 
remaining albuminoids filtered through perforated porcelain 
plates, covered with paper pulp, by means of an air pump. 
The residue was then washed with ammonium sulphate* 
solution until the wash liquor remained clear, and was then* 
shaken up with some of the same solution in order to 
disintegrate it. Repeated shaking of the mass with not too 
large a quantity of water at about 40°0., and filtering through 
the paper-pulp filter, gave a solution of the albuminoids of 
which the first portions were of a faint yellow colour, but 
the last quite colourless. The dissolved albuminoids were 
then coagulated, either by alcohol, or by boiling, or by some 
other means. 

Proceediog in the above way, the author has separated 
from the beet two different albuminous substances, vegetable 
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€Mtn (?) and vegetable albumin (?), whieh bo is further 
examining. 

The residue left after removal of the albuminoids can 
be need with advantage for the preparation of tbe fatty 
constituents of the beet.— T. H. P. 

Caffeine in Coffee. Bertrand. Bull, des Sciences Pharro., 
4, 230. Pharm. J , 1902, 69, [1693], 601. 

The amount of caffeine in the berries of Coffea arahiva, 
when cultivated in diflferent countries, varies between 0*69 
and I *60 per cent. Of species other than C. arahicay the 
l)errie 9 of C. ranephora yield 1*97 per cent, of cadcine ; 
those of (\ mauritiana contain 0*07 per cent. ; whilst those 
of C. hwnbiotiana contain no caffeine, but a biiter principle, 
ctifamarin. — A. S. 

Exqlish Patent. 

Macaroniy Food Pastes, and the like ; Prcress and Appa- 
ratus for the Mannfaclute of . V. Toinmasini, 

Milan, and G. Ceschinu, Brescia, Italy. Eng. Pat. 17,399, 
Aug. 7, 1902. 

The cut paste, or lengths of the same arranged on canes, is 
dried in a chamber through which currents of air are caused 
to pass, from above downwards, by means of electric fans. 
The partially dried paste is then placed for a time, as usual, 
in a damp chamber, and finally dried on supports in a 
second chamber, through which a current of air, previously 
heated by steam or electricity, is drawn. The inlet for the 
warm air is covered with jute, or canvas, to prevent too 
mpid local drying.— W. P. S. 

United States Patents. 

Milk ; Process of Aerating and Preserving . H. G. 

Nash, Lucan, Ireland. U.S. Pat. 7 1 4, .'i 10, Nov. 25, 
1902. 

Thb milk is first partially sterilised by beating to a tem- 
perature of 150^—160^ F., and is then cooled to 40' F., and 
a<Tated with carbon dioxide, oxygen, or air. fho aerating 
gas is previously sterilised by passing through hot and cold 
pipes, and then through sterilised water, which, if desire<I, 
may *. ontain a flavouring material. The partially sterilised, 
acratcil milk is tilled into bottles, which, with their con- 
tents, are then completely sterilised in the usual manner. 
1 *5 drams of “ potash ” and 3 drams of sugar may be added 
to each gallon of milk to prevent curdling. — W. P. S. 

Centrifugal Liquid Srparator [Milk']. J. J. Berrigan, 
Orange, N.J., Assignor t<» the Dd Laval Separator Co., 
N.J. U.S. Pat. 715,001, Dec. 2, 1902. 

A NijMBEB of superposed conical division plates are con- 
nected to the central vertical feed pipe in the drum, and a 
radial partition is provided in the liquid space of the drum 
and rotatable with it. There is a whole-milk inlet to the 
drum on one side of this partition, and a number of skim- 
milk outlets on the opposite side of the partition. — W. P. S. 

Rennet ; Composition of Matter for Use with . H. M. 

Scott and H. Anderson, Shehogan Falls, Wis. U.S. Pat. 
714,748, Dec. 2, 1902. 

Phs composition is intended to aid tbe coagulation of milk 
in cheese making, and consists of calcium sulphite, 75 parts ; 
potassium nitrate, 10 parts; sodium phosphate, 10 parts; 
and magnesium phosphate, 5 parts.— W. P. S. 


alao freed from liquid in a second or flniahuig Alter. The 
Alters are so connected with each other, that, by means of 
I a cut-off device, the fluishing Alter may be temporally 
I disconnected from the preliminary Alter, for dehydrating 
I and purifying purposes, whilst the Altration of fresh liquid 
I proceeds in the latter Alter. — VV. V. S. 

United States Patents. 

' F'oul Vapours f Apparatus for DiHpttsing of E. R. 

Kdson, Cleveland, Ohio, Assignor to the Edson Bc^ 
diiction Machinery Co., Augusta, Maine, U.S. A, U.S 
Pat. 714,165, Nov. 25, 1902. 

The escaping gases or vapours pass into n boudenser pro- 
vided with a chamber into which water is discharged, and 
means are provided for the condensed lit|Uid to fall into 
a well ^leneath, communicating with the sewer. The un- 
condensed vapours are drawn on by the pump into a tank 
through which flows a regulated current of water to carry 
away soluble substancos, whilst the insoluble gaseoua 
products are conducted to a furnace and there destroyed. 

-C. A. M. 

Sewage; Apparatus for Use in the Treatment of 

[Purijivation Heds]. II. B. Killon, Manchester. U.S. 
l*at. 714,801, Dec. 2, 1902. 

See Eog. Pat. 2017, 19‘K); this Journal, 1901, 61. 

— \V. P. S. 

Fdtraiion Apparatus for Muniripul or Commercial Uses, 
.1. P. Keane, Assignor to E. N. Both, Cincinnati, Ohio. 
U.S. Pat. 714,709, Dec. 2, 1902. 

The Altering tank is of an upright wedg(5 form, with 
perforated sides, and contains suitable Altering material. 
The tank is couuected with an^auxiliary side-chamber for 
holding aud delivering the water over and through the entire 
perforated area. The tank and side chamber are divided 
by cro.ss partitions. The filtration takes place laterally 
through the tank. Two or more of the tanks may have a 
common side chamber. — W. P. .S. 

Fitter [IVrt^cr]. C. P. Simmons, Baltimore, Md. 

U.S. Pat. 714,956, Dec. 2, 1902. 

Tins filter consists of two filtering chambers, which are 
connected both at their upper and lower ends by branch- 
pipes to the main water-supply pipe, tbe discharge-pipes 
leading from the upper ends of the chambers. The valves, 
whieh control the flow of water through the pipes, are 
connected to an actuating rod, whereby all the valves may 
be operated simultaneously. — ll. A. 

Water-purifying Apparatus. L, Gnthmann, Washington, 
D.C. U.S. Pat. 714,793, Dec. 2, 1902. 

See Eng. Pat. 9,982, 1901 ; this Journal, 1901, 1133. 

— W. P. S. 

Water-Purifier [Sq/J’cwer], G. M. Davidson, Oak park, III. 
U.S. Pat. 715,031, Dec. 2, 1902. 

Thb softening solutions arc delivered into the mixing tank 
by a tilting vessel, operated by a water-supply pipe, the 
tilting vessel also regulating the movements of a valve in the 
chemical discharge pipe. A water-motor is also actuated by 
the water-supply pipe, so as to work a stirrer in tbe mixing 
tank, and also a pump connecting the chemical, mixing, and 
feed tanks. — W, P. S. 


(».)— SANITATION, WATER PURIFICATION. 
Eboltsh Patent. 

Waste-liquors or the like ; Apparatus for Purifying , 

and for Dehydrating the Residues contained therein, 
D.H, Lake, London. From Masehinenfabrik Buckan, 
Madgebnig-Baokau, Germany. Eng. Pat. 18,779, Aug. 
26, 1902. 

Ihb apparatus is intended for the continnoas purification 
M waste liquora from mines, fuel-block or briquette 
itoones or the like. The liquid is passed through a pre- 
liminary filter, whilst the residnes remaining behind are 


(C.)— DISINFE(?rANTS. 

United States Patent. 

Disinfecting Apparatus, B. M. Davis, Los Angeles, and 
C. E. Cook, Whittier, Cal. U.S. Pat. 714,785, Dec. 2,. 
1902. 

An open tube is suspended, by a suitable support, perpen- 
dicularly over the fiame of an ordinary spirit lamp and at a 
definite distance from the fiame. Owing to incomplete 
eombustion, formaldehyde or acetaldehyde is formed^ 
according to the kind of alcohol used in the lamp. 

— W. P. 8* 
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IIX.-PAPER. PASTEBOARD. Etc. 

Suiphurous Acid and other Constituents of the Sulphite 

Lyes from Cellulose Factories ; Action of . upon 

Plants. A. HUitzer. W. Landw. Presse, 1902, 29, ^25. 
Chem -Zeit., 1902, 26, [98], Kep. 327. 

The author’s experiments have shown that sulphurous acid 
is extremely injurious to plants that p^row in water. Hence, 
when sulphit(5 lyes are discharged into small rivers, the 
plants on the banks turn yellow or perish completely. In 
further cxperinients it was found that under the conditions 
ohosen, the influence of sodium bisulphite upon thegermina* 
tion process was only bligluly weakened by the presence of 
potassium carbonate. The latter salt, however, was able to 
strengthen germinated plants, so that taking an anproxU 
mately equal number of plants, the production oi green 
leaves, &c., rose from 211 to 27.'> grms. The author 
concludes that the sodium bisulphite gradually reacts with 
the constituents of the soil to form less injurious compounds, 
and that this change is accelerated by the presence of 
calcium carbonate. Neutral compounds of sulphurous acid 
that are only sparingly soluble in water are much Jess 
dangerous to the plants than the readily soluble salts. 
Neutral potassium sulphite is soluble in HOO parts of water. 

On mixing sulphite lyes, concentrated by evaporation, 
with an equal weight of powdered Thomas slag and 
evaporating the mixture, the amount of sulphurous acid fell 
to 1 or 2 parts per 1,000, and the lime in the Thomas 
slag converted this residue of sulphurous ;icid into neutral 
calcium sulphate. Similar results were obtained in the 
actual experiments on plant.s. — C. A, M. 

Eholish Patent. 

Washing^ Bleaching, Beating^ Pulping, Fibrous and 
other Materials, aha applicable for grinding Vyes, 
Paints, and the like / Apparatus for — , G. E. 
Ilibbert, Manchester. Eng. Pat. 23,486, Nov. 20, 1901. 

The machine consists of a tank in which tlie material 
is caused to circulate by revolving discs, which bring it more 
quickly into contact with specially designed disintegrating 
rolls, and thus greater eflicieiicy in grinding is obtained. 

—h. G. It. 

United States Patents. 

Vegetable Fibres [Paper Making"] ; Treating . C. T. 

Lee, Holton, Mass. U.S, Pat. 713,116, Nov. 11, 1902. 

To reduce them to pulp without damage or deterioration, 
the fibres are treated with an •* alkaline saccharic solution,” 
such as a solution of saccharute of magnesia or of lime. 
Flax waste is, for example, converted into pulp by boiling 
for three hours in a 3 per cent, solutiou of the latter com- 
pound. — E. H. 

Paper Pulp ; Bleaching , It. C. Menzies, Mussel* 

burgh, Scotluud. U.S. Pat. 714,210, Nov. 25, 1902. 

PAl»Ktt pulp mixed with a bleaching agent is subjected to a 
pressure of air or gas w ithin a closed vessel or vessels, the 
mixture being agitated by transference from one vessel to 
another by means of gaseous pressure. — J. F. H. 

Stuff^ Chest } Paper Makers' . W. McKenoey, 

Maine. U.5S. Pat. 714,391, Nov. 25, 1902. 

The stuff chest consist.s of a rectangular vessel divided 
down the middle into two chambers with semi-circular 
bottoms by meaus of a partition which does not reach to 
the two ends of the chest. In each chamber is placed a 
shaft provided with stirrer blades which cause the pulp to 
circulate up one chamber and down the other. — .]. h\ B. 

French Patents. 

Wood Pulp in Sheets ; Process Forming . 

Hughes. Fr. X'at. 320,102, April 3, 1902. 

See U.S. Pat. 691,771 j this Journal, 1902, 362. 

— J. F. B. 


Calcium Sulphatee and Carbonates ; Utilisation in Paper 
Making of Artificial — . A. Monin. Fr. Pat. 320,430, 
April 1.5, 1902. 

Precipitated anlphates and carbonates of calcium, ob- 
tained as by-products in several industries, arc calciued in 
a closed vessel at a temperature determined by their con- 
dition, origin, and purity. They are then ground and bolted 
either wet or dry and used for loading or coating paper. 
(See also Fr. Pat. 317,940 ; this Journal, 1902, 1408.) 

— J. F. B. 

Paper Pulp ; Manufacture of Textile Threads from Short 

Fibres, particularly from . A. Leinveher. Fr. Pat. 

320,529, April 21, 1902. 

See under page 25. 

Cellulose Fabrics ; Treatment [for Embossing] of . 

A. J. Hill. Fr. Pat. 320,614, April 23, 1902. 

See Eng. Pat. 8076, 1901, and U.S. Pat. 705,244, 1902 ; 
this Journal, 1002, 912 and 1074.— J, F. B. 

Celluloid ; Process for rendering , Incombustible. 

A. Mahille and G. Leclcrc. Addendum, dated April 10, 
1902, to Fr. Pat. 317,884, Jan. 18, 1902. 

Hkfkiirino to the main specification (this .lournal, 1902, 
1409), the claim is made to cover all brominated products 
dissolved by a solvent of celluloid and capable of giving 
off a fire-extinguishing gas. Claim is also made for ferric 
chloride when dissolved by such a solvent.— J. F. B. 

IX.-FINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Veratrols ; Action of Chlorine and Bromine on Mononitro 
, H. Cousin. Coinptes Bend., 135, [22], 967. 

By actiug with bromine on nitro-veratrol, Cr,H3.0CH3. 
OCHg.NOj (1 : 2 : 3), a tribromo-nitro-veratrol is obtained 
which is identical with the compound obtained by nitrating 
tribromo - veratrol. A corresponding tribromo derivative 
could not be obtained from ( 'rJTs . OC H3 . OCII3 . N O2 (1 : 2 : 4). 

By the action of chlorine on the two nltro-veratrols, two 
dichloro-nitro-veratrols liavo been obtained, and are 
described. The author also discusses the constitutional 
forraulic of other catechol derivatives. — J. T. D. 

Acetamino-p-benzogl-^-naphthol and Benzoylamtno-p- 
benzoyl-^-naphthol, F. Reverdin and P. Crepieux, Bull. 
Soc. Chira., 1902, 27, [23], 1178—1881. 

/8 -Naphtuol was subjected to the action of jo-nitrobenzoyl 
chloride in presence of dilute caustic soda, p-nitrobenzoyl- 
)3-naphthol being produced. This latter was reduced by 
means of tin and hydrochloric acid, yielding amino-/>- 
benzoyl-/3-iiaphthol, m. pt. 171“ C. This base was 
acetyhited by boiling it with acetic anhydride and sodium 
acetate, yielding acetaminop-benzoyl~fi-naphthol, m. pt. 
173“ C., very soluble in ehloroform and nearly insoluble in 
light petroleum spirit. The same base was also benzoylated, 
yielding benzoylamino~p~henzoyl-^~naphthol, m. pt. 210° C., 
sparingly soluble in benzene. — J. F. B. 

Butylchloralantipyrine. B. Calderato. Boll. Chim. Farm., 
41, 669—671. Chem. Ceutr., 1902, 2, [23], 1387. 

Ten grins, of butylchloralhydrate are triturated with 9’7 grms. 
of aniipyrinc to the condition of a paste, and, after the 
addition of an equal quantity of water and a few drop.s of 
concentrated hydrochloric acid, the mixture is warmed till 
solution is complete. The reaction product, buiylchloral- 
antipyrino, C15H17O2N2CI3, crystallises from water in 
yellowish crystals melting at 70° — 71° C,, which sublime to a 
white mass of the same meltiug point. 1 f warm aqueous solu- 
tions of equivalent quantities of butylchloralhydrate and anti- 
pyrine be mixed, filtered, and allowed to stand, white crystals 
of the same compound separate, which melt at 68° — 69° G. 
Butylchlbralantipyrine is easily soluble in alcohol, ether, and 
chloroform and soluble in 15*12 parts of water at 25° C . 
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Its alcoholic solution is coloured red hj ferric 8alU« and, I 
unlike *‘ bypoal*’ (Mono-chloral^antipyrine), it does not j 
reduce FehliDg*s solution. It Is not decomposed on i 
warming with caustic potash.— A. S. 

1 

Peppermnt Oil ; American — — . E. J. Parry. 

Chem. and Druggist, 1902, 61, [111*3], 948, 

The author draws attention to the areat increase of 
adulteration of peppermint oil. iii lo samples, all of ; 
which had been represented as pure oil, the specific gravity 
Taried between 0*880 and 0*904, and the optical rotation , 
between — 9° and — 14’, whilst none of the samples I 
dissolved in 10 vols. of 70 per cent, alcohol. In the RP. ' 
the specific gravity is given as 0*900 — 0*920, and the ! 
solubility 1 in 4 of 70 per cent, alcohol. None of the ' 
samples dissolved in 3 volumes (d 90 per cent, alcohol, and i 
in no case was any menthol separated oh cooling to — 10 ’ C. ; 
and adding a few crystals of pure menthol. — A. S. 

Cadinenc Di hydrochloride and Dihydrobromide ; Dextro- 
rotatory , and Dextro-rotatory Regenerated Cadi- 

nene. E. Grimal. Comptes llend., 136, 10‘)7 — lO.'iO. 

By repeated fractionation a dextro-rotatory cadineiHj, 
having the formula, C 15 H 54 , has been isolated from the 
essential oil of Cedrus atlaniica. This cadinene had the . 
sp.gr., 0*9221 ; refractive index, = 1*5107; opt, rot., ' 
a„ +48° 7'. The ethereal solution of this gives, on ■ 
chlorination, a crystalline dihydrochloridc, similar to that | 
of Wallach, but dextro-rotatory instead of laovo- rotatory, ' 
the opt. rot. being = + 8 ° 54' in chloroform solution | 

and [a]**' = + *25® 40' in a^’etic other solution. The cadi- j 
nene regenerated from this also agreed in characters with I 
Wallach’s cadinene, except that it was dextr<»-rotatory, j 
[a];^ =- +47° 55'.— J. O. B. j 


Yeast Preparations [ Therapeutic Value] ; 
Commercial . K. Itapp. 

See under XVII., page 39. 

English Patents. 

Alcohol or other Volatile Liquid ; Still for the Recovery 
of — — , from Solid or St hii- Solid SuhstaneeSf the 
Kraporation of Liquids, and the Drying of Solid 
Materials, F.‘ C. J. Bird. Eng. Pat. 25,7; 2, Dec. 17, 
1901. 

Sec under I., page 15. 

Camphenc ; Manufacture of . A. Zimmermanu, 

London. From Chem. Fabr. vortn. K. Soheriug, Berlin. 
Eng. Pat. 26,019, Dec. 80, 1901. 

Ske IJ.S. Pat. 707,271 ; this Journal, 1902, 1194. 

~ J. F. B. 

Aldehydes ; Manufacture of — — , G. B. Ellis, London. 
From Soc. Chim. des Usim s du Bhdue, Lyons, France. 
Eng. Pat. 26,02.5, Dec. 30, 1901. 

Aromatio aldehydes arc prepared by oxidising aromatic 
hydrocarbons containing an unsaturated alkyl group, such 
as ethenyl, CILCH^, <>r ally), “ (MIj : ClI : CUq,”in the side 
chain, by means of a higher metallic oxide, such as 
manganese dioxides and sulphurie acid. The process is 
also applied for the production of ari»matic hydroxy or 
amino aldehydes, by the oxidation of the ethers or acidyl 
compounds of the corresponding bodies containiug au 
unsaturated alkyl group in the side chain. — J. F. B. 

United States Patents. 


Isobar haloin, E. Loger. J. Pharm. Chim., 1902, 16, I 
[12], 592— 595. j 

This body, which accompanies barbalom in the aloes of 
Barbadoe.s, Curacao, and Jafferabad, is especially abundant \ 
in the last. It uccumuiates in the last fractions when the ! 
alo.es are crystallised from methyl alcohol, but its com- 
plete purification is impossible owing to the formation of 
molecular combinations with barbaloin. IsobarhaloYn has 
the empirical formula, and crystallises from methyl 

alcohol with 4 IT 3 O and from water with 3HoO. It yields a 
di-beusjoyl derivative identical with that from barbalohi. 
Its solution ill ethyl acetate is laovo-rotatory, but in water I 
it becomes very slightly dextro-rotatory. With nitric acid 
it yields a product having the properties of chrysammic 
acid, Isobarbaloi'n is far more readily oxidi.sahle than 
barbaloYn ; it is the iso-body which gives K lunge’s reaction, 
a red coloration with nitric acid in the cold, wrongly 
attributed to barbaloin. This reaction is extremely delicate, 1 
and is also brought about by oxidising enzymes. Tetra- 
chlorisobarbaloln crystallises with 5H,(>) in brilliant yellow 
prismatic needles, very diflferent iu appearance from the 
corresponding barbaloKn compound ; it yields an amorphous 
pentacctyl derivative. Teirabromisobarbalotn is the body 
which has hitherto been wrongly regarded as the barbaloin 
derivative ; the latter, being far more soluble, having been 
overlooked. Tetrahromisobarbaloin however, does not 
always appear to be a homogeneous substance, the per- 
centage of bromine being variable and too low. 

Isobarbalo’in and its above halogen derivatives, when 
treated with sodium peroxide, yield methyl-isohydro xy- 
chxysasin and its corre.sponding halogen derivatives 
respectively. — J. F. B. 

Opium ; Analysis of Preparations containing . 

A. H. Allen and G. E, Scott-Smith. 

See under XXIIL, page 48. 

Narceine i Colour Reacliotis of . A. Wangerin. 

See under XZIII., page 47. 

Caffeine in Coffee, Bertrand. 

See imrfer XVIII. A., /)a^6 41. 


Oxalates ; Process of Making . A. Wiens, lUttorfeld, 

f id-many. IJ.S. Pat. 714,.347, Nov. 25, 1902. 

O-XALATEs arc prepared from formates by heating a 
mixture of formate and previously produced oxalate at a 
temperature of 360° — 410°C. — J. F. B, 

Fatty Acid Scries; Process of making Acids of the . 
H. von Hochstetter, 'i'roppau, Austria. U.S. Pat. 
714,484, Nov: 2.5, 1902. 

The process is identical with that described in Fr. Pat. 
318,710, 1902 (this Journal, 1902, M69), except that 
calcium acetate is specified instead of sodium acetate. 

— J. F. B. 

Hydrobcnzaldehyde, and Process of Making same, 
(t. .Merling, Frankfort-on-the-Main, Assignor to the 
Farbwerke vorm. Mcister, Lucius und Briiniug, HOchst- 
on-thc-Main. IJ.S. Pat. 714,931, Dec. 2, 1902. (See Eng. 
Pat. 1094 of 1900; this Journal, 1901, 162.) 

IIVDKOBENZVLAMINK bascs Jirc couvcrted by the action of 
oxidising agents into the corresponding hydrobenzylideue 
compounds which, on heating with acids yield h^’drogeuised 
cyclic aldehydes. The product specially claimed is the 
terpenaldehyde, having the formula — 

CH...C(CH3)2.C.( OH 
HgC.CU CHo.C 

which is a colourless oil, having a pungent odour when 
concentrated and smelling of violets when diluted. It 
boils at 90—92° (J. under a pressure of 18 mm. and is 
readily miscible with alcohol, ether, and benzene. 

— T. A. L. 

Methylene Citric Acid; Alkaline Salts of . R. Beren- 

dcs, Elberfeld, Germany, Assignor to Farbenfabr. of 
Eiberfeld Co., New York. U.S. Pat. 715,289, Deo. 9, 
1902. 

Nbittbal alkali salts of methylene citric acid are pre^Mir^ 
by treating the free acid with alkalis, and proeipMatinff 
the salts by means of alcohol. Solutions of these s*lts fpEt 
off fonnaldehyde on heating. — J. F. B. 
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French Patents. 

Ket(me$i Procesi of Manufacturing . L. Wfughoffer. 

Fr. Pat. 320,519, April 21, 1902. 

In the preparation of ketones, particularly acetone, the 
salt of the organic acid is introduced into the decomposing 
vessel, not, as heretofore, in the anhydrous state, but in 
the hydrated form or else as concentrated solution. It is 
stated that the yield is greater and the ketone is purer. 

— J. F. R 

Aldehyde$i Prefaration of Sulphonated Aromatic . 

Fab. Prod. Chim., Sandoz. Fr. Fat. 320,021, April 23, 
1902. 

The sulpbonic acids of toluene or its horaolognes are 
oxidised by suitable oxidising agents (c.g., manganese 
dioxide) in presence of sulphuric acid anhydride; under 
these conditions the oxidation does not proceed further 
than the production of the aldehydes, even with excess of 
oxidising agent. —.1. F. H. 

XXL-PHOTOGEAPHI. 

Hydrogen Peroxide ; Action of , upon Silver Brcmide 

Gelatin Emulsiun. Luppo*(yramer. Phot. Corr., 1902, 
39, 642. Chem.-Zeit., 1902, 20, [98], Kcp. 330. 

In concluding his experiments on this subject (this Journal, 
1902, 1411), the author mentions the following facts: — j 
(1) A plate that has been completely ^'fogged by a short | 
immersion (one minute) in 3 per cent, hydrogen peroxide 
solution can be “solarised” by light, the “fog” being 
greatly diminished by exposing the jdato to diffused 
dayligot for five minutes. (2) Silver-bromide gelatin 
exposed to the action of the hydrogen peroxide solution 
for a longer period (24 hours), until complete transparency 
has resulted, behaves exactly like the normal emulsion. 
(8) The same kind of second reversal can be produced by 
hydroffen peroxide as by light. (4) No phenomena of light, 
pnospborescence, or radio-activity are manifested during the ; 
action of the peroxide, (6) Silver bromide gelatin treated | 
•with hydrogen peroxide is susceptible of physical develop- 
ment, although, according to previous experiments by the I 
author on this point, no chemical alteration of the silver ! 
bromide occurs. It is still more remarkable that the reversal ! 
in physical development occurs much sooner than in chemical | 
development. (G) The K'nsitiveness of different silver j 
bromide gelatin emulsions in the hydrogen peroxide reaction j 
apparently stands in proportion to thdr sensitiveness to 
light.— C. A. M. 

Thiocarbamide ; Acid Toning Baths containing . 

E. Valenta. Phot. Coir., 39, 650 ; through Phot. 
J. 1902, 42, [10],23G. 

Helain has described a toning hath which contains gold 
chlorine solution acidified with tartaric acid mixed with 
sodium chloride and thiocarbamide, its specific action 
depending on the formation of a well-defined colourless salt 
having the composition (CSNaH 4 ) 3 AuCl. 1 grro. of thio- 
carbamide is dissolved in 50 c.c. of water, and sufiicient of 
the liquid (about 14 or 15 c.c.) is added to 25 c.c. of a 1 per 
cent, solution of gold chloride to redissolve the precipitate 
first formed; 0*5 grm. of citric or tartaric acid is then 
introduced, the whole is diluted to 1 litre, and 10 grms. of 
common salt are mixed in. The prints are well washed 
before toning, which proceeds rapidly ; they are rinsed in 
water and fixed in 10 per cent. “ hyj>o.” Valenta finds the 
bath very satisfactory in the case of collodion papers. Citric 
acid is better than tartaric, for it accelerates toning and 
helps to keep the whites of the picture clear. The hath is 
permanent and cheap. — F. H. L. 

English Patent. 

Printing and Reproduction of Pictures, and Blocks or 
Printing Surfaces therefor, W. E. Keys, Manchester. 
From C. Schreiber and 1. LevinsteiilfPotsdam, Germany. 
Eng. Pat. 18,698, Aug. 25, 1902. 

A DiA-POsmvB, taken in the ordinary screen camera, is 
transferred to a plate of copper, zinc, Ac., which is tW 


etched until the snocessively darker tones are at snecessivelj 
lower depths. From this plate two oasts are taken in a 
suitable plastic and elastic materia], and the easts are 
superimposed to form the printing block. Both casts may 
he of celluloid, or one of celluloid and one of india-rubber, 
the latter material being best for the foundation block. 
(See also Eng. Fat. 24,132 of 1901; this Journal, 1903, 
1469.)— K. A. 

United .States Patents. 

Photographic Emulsion, Y. Schwartz, Hanover, Germany 
I U.S. Pat. 710,019, Sept. 30, 1902. 

I See Fr. Pat. 320,451, below.— F H. L. 

I Photographic Fixing Bath. A. Eichengriin, Elberfeld, 

I Assignor to Farbenfabr. of Elberfeld Co., New York. 

I U.S. Pat. 710,r)G8, Oct. 7, 1902. 

SkeFf. Pat. 31G,.')04; this Journal, 1902, 15.34. — F. H. L. 

I Printing Surfaces ; Manufacture of . O. Foerster, 

j Assignor to Universal Chroraephoto Engraving Co., New 
j York. U.S. 1-at., 711,101, Oct. 14, 1902. 

I A METHOD of producing printing surfaces directly within 
the substance of lithographers’ stones or metal plates, which 
consists in coating tbo stone or plate with a sensitised film 
containing salts which have been crystallised out to form a 
fine even grain or stipple, printing a picture thereon by the 
employment of a negative and by expo.sure to light, and 
repeatedly' washing, inking, and etching, until the entire film 
has been removed, and until the picture has been etched 
into the stone or plate. — F. II. L. 

Multicolour or Polychromatic Printing ; Process cf — — , 
M. Rudometoff, Gattschina, Russia. U.S. Pat. 714,953, 
Dec. 2, 1902. 

A PROCESS of multicolour printing in which the various 
colours are separately deposited upon a common form as 
lines which, for each cjlour lie at a different angle, certain of 
the lines being interrupted where the lines of other colours 
are crossed, so that there is no superposition of moist 
colours. An impression is taken of all the colours at once. 

— L. G. R. 

Fjtz.NCii Patents. 

Surface, Metallic, for Photographic Positives. Soc. 
Metalline Platten Ges, m. b. U. Addition, dated April 
16, 1902, to Fr. Pat. 310,161, April 22, 1901. 

The film of bronze applied preferably to an aluminium 
plate, as described in the main patent, i.s prepared by giving 
it a coating of gelatin, with or without hardening materials, 
or of collodion, &c., and the whole is dried. On to the 
plate so prepared is brought the sensitised emulsion, and a 
positive picture is obtained on it by any of the usual 
methods. The bronze showing through the image is 
claimed to bring up the details and half-tones of the 
positive in an advantageons manner. The picture is 
finally protected by a coating of varnish. — F. H. L. 

Photographic Emulsion [Postfinc] . Y. Schwartz, Fr. Pat. 
320,451, April 16, 1902. 

The emulsion is prepared from (A) 10*5 grms. of gelatin 
dissolved in 80 c.c. of water ; (B) 1 * 9 grm. of disodinm 
phosphate, 0*6 grm. of potassium chlorate, 1*7 grm. of 
potassium citrate, and 0*4 grm. of citric acid dissolved in 
40 c.o. of water; (C) 5*2 grms. of silver nitrate dissolved 
in 10 c.c. of water. The prints may he obtained by 
complete insolation, or by exposure till only details are 
visible and then by development. The emulsion is so 
sensitive that an exposure of 20 to 30 seconds to diffused 
daylight or to the light given by 2 * 5 cm. of 8 mm. magnesinm 
ribbon at a distance of 30 cm. from the frame snfiiceB to 
yield a sufficiently dense picture by development. — F. H. L. 

Paper ; Preparation qf Photographic — . Y, Schwartz, 
Fr. Pat. 820,452, April 16, 1002. 

The paper is treated with a solution composed of 19 grms, 
of nitrocellulose, 1 litre of 09 per cent, acetone, 875 o*c. of 
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ftniyl acetAt6» ftnd 875 c.o. of beuzeue ; which i« applied to 
the extent of 70 or 80 c.c. per equare metre. This com- 
poiition is said to protect the paper iteelf from the 
photographic reageotn and to cause the sensitive emulsion 
to adhere well. — F. H. L. 


XXIII.-ANALYTICAL CHEMISTRY. 

INORGANIC— QUALITA TI VE. 

Fluorine in iVine ; Simple and Rapid Method for the 
Detection of F. Tusini. Staz. sperim. agrar. ital., 

35, 654—659. Chem. Contr., 1902, 2, [-*3], IMOO. 

'Fhk author found that vapours of hydrofluoric acid turn the 
colouring matter of Brazil wood yellow. In applying t Ids 
reaction to the detection of fluorine in wine, the hydro- 
fluoric acid is separated in an insoluble condition, in order 
to obtain it free from other volatile acids such as acetic acid, 
which also cause 'the yellow coloration. 100 c.c. of the 
wine are made alkaline with ammonia, precipitated with a 
solution of calcium chloride, heated nearly to boiling, cooled, 
filtered, and the filter washed several times with distilled 
water. The precipitate is then rinsed with a small quantity 
of water, into an Erlenmeyer flask, heated with a few drops 
of concentrated .sulphuric acid, and the vapours letted with 
a strip of iilter-paper impri'gnated with the colouring matter. 
For the preparation of the test-papers, 200 grms. of Brazil 
wood are treated for 10 days with dOO grms. of cold water, 
and strips of filter-paper are <lyed in the extract ; these 
strips ore carefully dried and are pre-ierved in the dark in a 
closed vessel. — A. S. 

1NORGAFIIO---QUANTITA TIVE. 

Gas Analysis! Use of V. Meyer's l^^apour Density Appa- 

ratus for . J. Mai and M, Silherberg. Ber., 36, 

[19],‘l229— 42d8. 

For the determination of gases evolved by the action of a 
liquid on a .solid, the authors use Victor Meyer’s vapour 
density bulb, the long stem being cut near the bulb and 
p)i;'ied again (glass to glass) by india-rubber, so as to render 
cleaning easy. The bulb is contained in a jacket closed by 
a cork , the cork carries, besides the bulb, a condensing 
tube, bent away d0° from the vertical a few centimetre.s 
above the cork, to condeusc the vapour of the liquid (water, 
amyl alcohol, amyl acetate aniline) used in the jacket, and 
a Kemp’s thermostat. The expelled air or gas is received 
in a llempel burette with levelling^tube, over oil or other 
uon-ab.sorbeut liquid. The bulb contains the liquid to 
decompose the solid ; the solid is weighed off in little 
asbestos-paper tubes stopped at one end by a bit of glass 
rod, and is introduced in the usual way. Using con- 
centrated sulphuric acid in the bulb, the authors deteniiiiied 
with satisfactory accuracy the carbon dioxide in carbonates, 
the sulphur dioxide in sulphites, the hydrochloric acid from 
chlorides, and the oxalic acid (CO COg) in commercial 
samples and in oxalates. One advantage of the pnicess is 
that a series of determinations of the same kind can be 
carried out very rapidly, without taking the apparatus to 
pieces. The new solid is introduced, the gas-burette is 
emptied, and the apparatus is almost at once ready for the 
next operation. Details as to dimensions, &c, are given in 
the paper.— J. T. D. 

Copper; lodometric Determination of , as Copper 

Xanthoycnate. E. Rupp and L. Krauss. Ber., 1902, 
35, [19], 4157— 4160. 

The method proposed by the author is an improvement on 
that of (5rete in which xanthogeuato solution of known 
strength is run into the copper solution so long as it forms 
a precipitate. As no indicator can be made use of, Grete's 
process is a tedious one, and the authors therefore add to 
the copper solution a known volume of xauthogeoate solo** 
lion in excess of that required to precipitate all the copper 
present \ after making np to a de^ite volume, the liquid is 
filtered^ and the excess or xanthogenatc in an aliquot part 
determined bj^ titration with decinonnal iodine solution. 
The titration with iodine must be carried, cot in half an hoar 


or under, as only under these conditions doos the reaction 
I with the xauthogenste proceed according to the equations : 
(1) 2SK.es. oCsU, + 21 « 2KI + C,ILO.CS.S.S.CS. 
OCjlL; (2) 2SK.es. OC^IL + 2lIjO + 21 CS(SK)2 + 

2C3ILOII + 2111 + S (jfic) ; iu both of which two atoms of 
iodine correspond to 2 mols. of potassium xanthogenate j if 
the liquid is allowed to stand with the iodine solution, the 
amount of the latter absorbed gradually liuTcases until after 
about 1.5 hours it becomes double of that indicated by the 
above equations. The end point of the titration is reached 
when the sharp blue colour ohtsined with starch persists 
for 10 — 20 seconds. 1 c c. of N/lo iodine corresponds with 
0*003172 grin, of copper. 

In a typical estimation made by the author, 5 0.0. of 
copper sulphate solution containing 0 *0.508 grm. of co[»per 
were added gradually, and with shaking to 2.5 c.c. of 
xanthogenate solution containing 0*5 grm. of sodium 
carbonate ; after mtiking up to 100 c.c.. 50 c.c. of the liquid 
were tiltcred, mixed with sodium bicarbonate and starch 
solution, and titrated with X/lU iodim* solution; copper 
found -J 0*0.509 grm. 

Neutral or acetic acid solutions of copper must be used 
for the precipitation with xanthogeuato; if tlie liquid contain 
free mineral acid, sodium aeetato must first be added. 
Whether the coj)per solution is neutral or oontuias free 
acetic acid, tlic xanthogenate must always bo mixed with 
bicarbonate, us othi'rwisc the copper xanthogenate is 
precipitated in a very finely -divided form which does not 
filter well. 

The xanthogenate solution alters (|uickly, its iodine litre 
changing appreciably in a j*ouplc of days. 

Commercial potas-siuiu xanthogenates give turbid solutions 
which cannot be clarilicd by titration, 'fo prepare the 
solution for titration, it is best to make np a 2*5 per cent, 
solution of the xanthogenate and shake it up well with a 
little copper sulphate solution; alter filtration a clear 
solution is obtained.— T. II. P. 

Manyancse ; Determination of . If. Baubigoy. 

Comptes Rend., 135, [2-]» 9<3.5 --907. 

WiiKK manganese salts are oxidised by alkali persulphates, 
the maugane.se can be converted (Completely into MnOj; 
and though this substance, as is well known, tends to 
curry down with it the oxides of other metals (including 
those of the alkali metals) as manganites, yet this can be 
prevented by proper treatment. The author promises 
details later, but meanwhile (h.'seribes his method of pro- 
cedure : — Acidify the solution of the mangauese salt, 
eontsiiiied in a conical flask provideil with a watch-glass 
cover ; add ammonium pei sulphate (more soluhlo and 
more rapid in its action than tin; potas.sium salt) in 
suflici*mt quantity, .and htuit on the water-bath till the 
evolution of oxygen slackens (20 — 2.5 minutes). Cool 
completely, and if any permanganate has formed, add 
4 — 5 drops of alcohol, shaker, and allow to stand till com- 
pletely decolorised. Filter, wash, dry, ignite, and weigh 
as Md 3()4. Precipitation of the. manganese is complete, 
even in prc.scnce of a considerable quantity of acid (3—4 
grins, of H2SO4 in 100 c.c. of solution). — J. T. 1). 

Manganese Dioxide! Separation of Alkalis from — . 

H. Baubigny. Compte.s Jtend., 135, [24], 1110 — 1113. 

In precipitating mangauese dioxide in presence of alkali 
salts by alkali persulphate, acidulating the solution with 
sulphuric acid, though it lessens the amount of alkali 
carried down with the manganese dioxide, does not entirely 
prevent this co-precipitation ; but if the precipitate Im? 
thoroughly washed with a inoilerately concentrated solution 
(either hot or cold) of an ammonium salt, preferably the 
nitrate, the alkali is completely removed, and the weight of 
the ignited mangaoese oxide agrees exactly, iu the case of 
known amoants, with that calculated. The ignited oxide 
frjpm the precipitates which have not been washed with 
ammonium nitrate, contain alkali base, but no sulphate, 
showing that the alkali sulphate is not precipitated at such 
with the manganese dioxide, but only its alkali in the form 
of manganite. Ammonium nitrate will not wash out the 
alkali from the ignited precipitate ; if this be suspected to 
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contain alkali, the latter can only bo removed by rc-disaolv- 
iog* re-precipitatiog, and washing the moiat precipitate with 
ammoninm salt. Metallic oxides other than the alkalis 
cannot be removed from the precipitate by this process. 

—J. T. D. 


Manganene / Determination of , in Minerals. 

M. J)ittrich. Ber., 36, [19], 4072—4073. 

Thb traces of manganese present in many minerals are 
very difficult to separate exactly, and to determine accu- 
rately by the usual methods. The author adds a little 
hydrogen peroxide to the solution before adding ammonia, 
and thus brings the whole of the nimigancse, as peroxide, 
into the ammonia precipitate. In separating the iron and 
alumina in this by fusi* n with sodium carbonate or extraction 
by caustic alkali, more hydrogen peroxide is added to the 
alkaline liquid, so tluit all the mangniicse is left with the iron 
and dny titanic acid. After removal of the titanic acid by 
fusion with potassium hydrogcui sulphate, the iron and 
manganese go together into the filtrate. To this hot 
filtrate, the author adds some dilute sulphuric acid and 
10 — 1.^ c.c. of 10 per cent, filtered ammonium persulphate 
solution, and heats for some hours on the water-bath, 
occasionally stirring. The whole of the manganese pre- 
cipitates, hut the precipitate may contain a little iron ; this 
is separated by one of the known methods — best by 
fTannasch’s method of precipitating the iron by ammonia 
in presence of h>droxyIaininc, wlien the manganese is 
completely retained in solution.— J. T. D. 


Lead i Determinal ton of — — , m Furnaee Slags. TI. 

Svobodn. Oesterr.-Zeits. f. Berg.- u. lluttenw., 1902, 

50, 583. Chem.-Zeit., 1902, 26, [9H], Jiep. 325. 

Ten grms. of the finely pulverised slug are stirred with 
10 c.c. of water, then rapidly treated with 50 c.c. of con- 
centrated hydrochloric acid, and the liquid diluted with 
30 — 40 c.c. of water and boiled. To oxidise the lead 
sulphide eventually formed, potassium chlorate is added, 
the chlorine boiled oft‘, the liquid filtered, and the residue 
of silica boiled several times with water. The filtrate and 
washings are treated with an excess (20 grms.) of lead-free 
zinc, allowed to stand, and then filtered from the deposit, 
which is dissolved in dilute nitric acid. Tho solution is 
diluted to 250 c.c. and filtered, and 200 c.c. (—8 grms. of 
slag) of the filtrate are treated with 25 c.c. of sulphuric 
acid (1:4) and 70 c.c. of alcohol, and allowed to stand 
over-night. The precipitate is then collected in a (looch’s 
crucible, washed with alcohol and ether, and dried at 
100° C. It is shown by the results of test analyses that 
it is quite unuecensary to dissolve the lead sulphate in 
ammonium acetate and to repeatedly precipitate the lead 
as sulphide.— C. A. M. 


Phosphoric Acid and Magnesia ; Gravinwlrie and 

, Geometric Determination of . [i?y the Molybdate 

Method.^ E. Riegler. Zeits, anal. Chein., 19r2, 41, 
[11], 675— 686. 


This gravimetric method for the determination of phos- 
phoric acid is based upon the precipitation of the phosphoric 
and molybdio acids from aminoniacal solutions of ammonium 
phospho-molybdate by means of barium chloride. The 
barium precipitate is quite insoluble in water; it has the 
formula Bn9;(Mo04)34l*20f,.24Il20, and when dried at 
100° C. contains 1’75 per cent, of phosphoric anhydride 

From 40 to 50 c.c. (containing not more than 0*05 grm. 
o# PjQft) of the phosphate solution to be tested are placed 
in a ^sk of 200 c.c, capacity, 5 c.c. of nitric acid (sp. gr., 
1:2) Br6 fiidtid, and the whole is heated to boiling. After 
removipg flasjk from the flame, 50 c.c. of 6 per cent, 
mofybdic acid Solution are added, the mixture is shaken 
for two minutes, and allowed to stand at the ordinary 
temperaturd for two hours, the flask being closed by an 
india-rubber atopper. T|»e precipitate is filtered off, washed 
with* about c.c. of 20 per centj^^moniurn nitrate 
solution, and tben rinsed from the mter into a loo c.c. 
conical flask, using ds little water as possible for this 
purpose. Any precipitate adhering to the filter is dissolined 
ih 10 per cent, a'mmdnia, and the filter is Washed with 


about 30 C.c. of water. The solution in the flask, amounting 
to about CO — 70 c.c., is now precipitated by the addition^ 
2(^ 25 c.c. of 10 per cent, barium chloride solution. After 
mixing, but not violently shaking, the solution, and testing 
a drop of tho clear liquid with a little potassium chromate 
to make certain that an excess of barium chloride is 
present, the precipitate is collected on a dried weighed 
filter, washed with water until free from chlorides, dried 
at 100° C., and weighed. 

The gasomctric method is carried out by adding a known 
weight of barium chloride to precipitate the aminoniacal 
solution and gasometrically estimating tho excess of bririum 
chloride added, barium chloride is precipitated by iodic 
acid, barium iodate being formed (HaClj 4- 2 HIOt = 
2HC1 + 011(103)2). The latter on treatment with hydra- 
zine sulphate evolves nitrogen t Bh(I 03)2 3N2H4H2WKO4 » 
BaS04 ■1' 2II2SO4 4- 2 II I +- ClIoO 4- 6N). Tin* method is 
a.M follows 40- 4.^8.5 grms. of pure cry.stallised barium 
chloride are dissolved in water and made up to 1 litre, 

L c.c. of this solution exactly preeijntates 1 ragrm. of 
P.2O5. The quantity of phosphate solution employed in tho 
estimation i.s about 40 c.c., ami should not contain more 
than 0*02.5 grm. of IVlj. This is precipitated as in the 
j gravimetric method. The ammonium phospho-molybdate 
; precijiitatc is dissolved in 10 per cent, ammonia and water, 
the resulting .solution not exceeding to c.c. 5 c.c. of the 
above barium chloride solution are then added, and after 
the precipitate has settled, a drop of the solution is tested 
to see whether au excess of barium chloride be present. 
If not, another 5 c.c. are added. There must not be a 
greater exccs.s than 5 e.(!., otherwise the volume of nitrogen 
subsequently evolved will be too large to deal with. The 
precipitate is eollcided on a filter, washed with 30 c.e. of 
water, and the filtrate and washings collected in a flask 
coniaining 10 c.c. of 5 per cent, iodic acid stdiitiou. After 
j standing 15 minutes the barium iodate is filtered off, 
washed with a little water, so that the filtrate amouMts to 
150 C.C., and the filter and pn eipifate placed in the small 
cylinder of the evolution vessel, which is placed in a vessel 
containing water as shown in the illustration, the level 


of the water just covering the india-rubber stopper. 

Outside the cylinder arc placed 40 c.c. of a 2 per cent. 

hydrazine sulphate solu- 
tion. The evolution vessel 
is then connected to the 
measuring tube. 

The water in the 
measuring cylinder is 
levelled and the contents 
of the evolution flask are 
mixed by shaking. After 
15 minutes the volume of 
the evolved nitrogen is 
read off. When corrected 
to 0° C. and 760 mrn. 
pressure, the volume of 
nitrogen in c.c. multiplied 
by 0*08 (more exactly 
0'()783) gives the weight 
■. of mgrms. A 

_ \ correction of 0*4 msrm. 

i7a A 
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is added, as barium iodate }9 slightlj soluble in the water 
used for washing the precipitate. Ihe actual amount 
of in the solution analysed is thus found by 

the furrauia : P,<)j « N — (V^ x 0*08 + 0*4) mgrm,, 
where N denotes the cumber of c.c.s of barium chloride 
used and the volume of nitrogen at 0° C. and 760 mm. 

The two methods can obviously be combined, by 
employing the standard barium chloride solution as 
precipitant in the f;ravitneiric process. 

Magnesia may be gravimefncally estimated by dissolving 
the ammonium magnesium phosphate us usually ohtHin<^d in 
about 50 c.c. of water and 5 c.c. of nitric acid, precipitating 
with molybdic acid solution, and weighing the i)arium eoin- 
pound obtained from this as above. ( )fi uiuliipl} ing the 
weight of the latter by o nopu, the magnesia (MgO) is given. 

The gosometric method consists in first converting 
ammonium magnesium phosphate into ammonium pliospho- 
molyb<late, dissolving the latter in ammonia, preeipitating 
with a kuowu volume of barium chloride solution 
(HI ’7284 grms. per litre), and proceeding as described 
above. 1 c.c. of this solution eorrcspontls to 1 ingrm. of 
magnesium oxide, and 1 c.c. of nitrogen to 0*0445 mgrm. 
of magnesium oxide. The amount of the latter is thus 
found from the formula: ^IgO = K — (V^ x 0 0445 + 
0*23) ingrm. The eorrecti(»n (0*23 mgrm.) is for the 
solubility of the barium iodate. — W’'. 1*. S. 

Potassium hi Kainite and 40 per ce?it. Mannrhig Salt 
(Crude Potassium Salts) ; Simple Process for the Rapid 

Detetmii nation of' . M. Fasson. Zeits. angew. Chem., 

1902 , 16 , [ 49 ], 1263 - 1265 . 

Tkn grms. of the salt are dissolved in 300 c.c. of water 
containing hydrochloric acid in a 500 c.c. fiask. The 
solution is boiled with an excess of barium cldorlde to 
precipitate sulphuric acid aud to convert all salt.s into 
chlorides. After cooling, the flask is filled, up to the 
mark, with 96 per cent, alcohol and shaken well. The 
temperature rises hut a contraction in hulk sets in. After 
cooling to the precise room temperature, the flask is fillfrd 
accurately to the mark, and shaken, and the contents are 
filtered through a folded paper filter. 25 c.c. of the 
filtrate (containing 0*6 grm. ot the original substance) are 
mixed .vith 5 — 15 c.c. of platinic chloride solution and 
125 c.c. of 96 per cent, alcohol. The mixture is agitated 
for five minutes in an apparatus such as is used in 
phosphoric acid determinations, and is then filtered through 
a Gooch porcelain crucible. The precipitate is washed 
with 80 per cent, alcohol, and rinsed with ether, dried for 
two hours at 100*^ C., cooled in the desiccator, and weighed. 
The precipitate is then dissolved in hot water, and the 
crucible afterwards washed with 80 per cent, alcohol, rinsed 
with ether, dried, and, after cooling, weighed again. The 
low of weight gives the potassium platinic chloride. 

— W. G. M. 

OROANIC^ Q UA LIT A TI V£, 

iVarccine; Colour Reactions of . A. Wangerin 

Rep** 326 1902,47,916. Chem.-Zeit, 1902,26, [98]’ 

The following test is described as a distinctive and 
exceedingly sensitive colour reaction of narceine From 
O'Ol to 0*02 grm. of resorcinol is rubbed in a watch glass, 
with 10 drops of concentrated sulphuric acid, and after the 
addition of a trace of narceine (0*002 to 0*005 grm.) the 
mixture is warmed on the water-bath with continual 
stirring. The colour of the liquid becomes crimson to 
cherry wd, whilst after cooling, the colour gradually changes 
from the edge inwards to blood red, and after 12 hours 
becomes orange yellow. 

Another colour test for narceine oonsista in warming 
about 0*002 to 0*01 grm. of narceine with 10 drops ^ 
concentrated ealphnrio acid and 
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drops < 

, . V . - ^*91 to 0*02 grm, of; 

^ j mod dolour being produced. Narcotine j 
and hydrastine, howeyer, which approach narceine' in ; 
cheiwc^ coMtotuuon, also gire similar green colorations in j 
tn|s test*->C^A» ! 


Indigo Salts \ Deferminatum of Indigo in Dyed jPuftriV^]. 

A. Hiusaud A, Kufferatb. 

See under IV., page 20, 

Rubber Goods t Analysis of . C. O. Weber. Gummi- 

Zeit., 1902, 17, [loj, 207—208. 

Till: methods in general u>!e arc ( I ) I-xtraction with acetone ; 
giving free oils, fiUs, paniflin, au l fn^c sulphur ; (2) Extrac- 
tion with alcoholic sodium hydruxiiJe ; rubber substitutes i 
(.3) Determination of sulphur ot vulcanisation; and 
(4) Determination of mineral coiisfilucnts. ' The author 
points out that the results ohtaiucil by (1) un^l (2) are 
aecnratc, hut tluit the delenniniitiou of tiic suljihur of 
vulcaiiisatiou is in many cases rcinlered inaccurate by the 
presence of certain mineral constituents, wliilst the determina- 
tion of the mineral matter by ignition is iilmost invariably 
incorrect. 'the caoutchouc dctcrmiue<l by difference is 
affected by these errors, and a completely aecurate rubber 
analysis can only be obtained by tedious control 
determinations. 

The author has shown that the solution obtained by 
treating rubber with nitro-ben/eue is not caoutchouc, but a 
decomposition proiluct, which, like the parent substance, 
an addition compound with bromine, 


vields 


which is quantitatively j>recipitatcil by alcohol. 

In a previous communication ( Ifer.‘, 35, 19 17) the author 
also .showed that cuoutelmuc was quunlitatively converted 
by nitrogen peroxide into the coiupouud, Ci„II,f.N.>() 3 . and 
that this compound was readily soluble in acetone. His 
recent extended (^xjieriiuents have fully eonflriiied these 
statements, and u long s<?ries of determimitions of the 
yiebis thus obtained from diflerent kinds of pure caoutchouc 
agreed closely with the theoretical amount ( 167 '0 per cent.), 
notwithstanding the preseiu'e of a small proportion of 
oxygen (under 3 percent.) in the different samples. As 
is shown in the following results the error in calculating 
the proportion of caoutchouc from the percentage of 
dinitro-polyprene is less than 1 per cent. Para, 166*9 ; 
Cytilloa, pure, I67 ‘t; Lagos, 166*3; Kassai, 167*1; 
Sifira Leone, 167*1 ; Romeo, 166*6; Madagascar, 167*3; 
Ralaltt, 165*8; and gutta-percha, 167 *4 per cent. In each 
case the samples were previously extracted with acetone. 

The. experiments with vulcani'*ed rubber were made upon 
(1) pure Fara vulcanised elastic threads; (2) finely-divided 
patent sheet rubber ; and (3) highly vulcanised Para sheet 
rubber. The finely-ground samples were extracted with 
acetone, then dried iu u current of carbon dioxide, sus- 
pended in chloroform, and treated with a current of nitrogen 
peroxide, which changed the colour of the rubber to bright 
yellow*. After standing for some time the chloroform was 
filtered off, and the residue washed with small quantities of 
chloroform, and repeatedly treated with hot acetone, in 
which it speedily dissolved, leaving the insoluble mineral 
matter. The filtered solution was treated with water, and 
the precipitated nitro compound washed with hot water, 
dried at GO'’ C., and weighed. It was found that the per- 
centage of caoutchouc calculated from the results was too 
high in proportion to the degree of vulcanisation. This 
indicated that the vulcanised sulphur had also passed into 
solution, and by deducting its amount as previously 
determined, the results agreed closely with the kuown 
composition of the samples. Excellent results were also 
obtained In the analysis of a highly- vulcanised rubber con- 
taining 50 per cent, of chalk and Jeaii oxide, which had 
offered great difficulties iu the usual method of analysis. 
The mineral matter, after removal of the nitro compound by 
acetone, was left in a form ready for immediate weighing. 
(See this Journal, 1902, 626, 1404.)— C. A. M. 

Glue Analysis, A. M4ller. Zeits. angew. Chem., 190ie. 

16, [48], 1237— 1241. 

CoiililiKBCiiLi;. samples of glue and gelatin contain vtiTylil^ 
qaandties of nit^dgenoui decomposition products. ^ 
tO-Ch^ed glutoses are denved from the glutio, bdt, being 
^Vhitlof idhesive properties, are worth leii froni 71 pvactit^ 
A mere determination of the nltbiM Tb a 
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sample may accordingly give miileadiog results. Tbo 
titration method is also open to objection, as the glutoses 
(semi-glutin and heini-collin) pre<m;>itate tannic acid. , 

The author has investigated the subject by gradually | 
decomposing a good sample of gelatin. A 15 per cent, j 
solution of the best gold- label gelatin was prepared, and 
equal quantities were heated in an autoclave with super- 
heated steam at a pressure of two atmospheres for periods of 
a half, one, two, three, and four hours, the following factors 
being determined at each stage : viscosity, total nitrogen 
in the liquor, and tannin absorption (by adding excess of 
standard tannin solution to two similar portion?, treating 
one with hide powder, and titrating each with standard 
potassium permanganate). 

The adjoined figure shows the results graphically, where 
the periods of time in hours are plotted as ordinates, and 
the viscosity, amount of nitrogen, and amount of tannic acid 
fixed as abscissa: . 



precipitated also should not exceed half that contained in 
the solution used.~ |j. J. de W. 

Opium; Analysis of Preparations containinQ •——> [De- 
tection of Morpiiine in the Presence of Ipecacuanha 
Alkaloids]. A. H. Allen and G. K. Scott -Smith. 
Analyst, 27 , [d2l], 350—353. 

Detection of Mt.rphinc in the Presence of Ipecacuanha 
Compounds. — In view of the marked similarity of colour 
reactions afforded by the ipecacuanha alkaloids (this 
.Tournal, 1902, 1475) with those given by morphine with 
Frochde’s reageut, ferric chloride, iodic aeid and starch, 
and with ferric chloride and potasHium ferricyanidc, the 
presence of morphine, and, by iiiferctice, of opium, in a 
preparation containing ipecacuanha, cannot ho pronounced 
with certainty on the results of these tests alone. Con- 
firmation of the presence of morphine may be obtained 
by shaking out an amylic alcohol solutiou with a little 
dilute acetic acid, placing a few drops of this acetate 
solution in a watch-glass or on a celled microscope slide, 
and covering it with a watch-glass moistened with strong 
ammonia solution. A fter allowing to stand for 30 minutes, 
any morphine liberated will be found to have crystallised 
in elongated prisms, easily identified by microscopic exami- 
nation, and quite distinct from the octahedra or rice-starch- 
Hke crystals of the psychotriue of ipecacuanha. 

Examination of Paregoric. — 'I'he composition of “ pare- 
goric ” of commerce often varies considerably from that 
prescribed in the British Pharmacopoeia for “Compound 
tincture of camphor.’* The preparation may he deficient 
in alcoholic strength or in the proportion of »tnise oil 
or of benzoic aeid. To evade the poisons regulations of 
the Pharmacy Act the opium is often entirely omitted; 
occasionally alkali-metal bromides are substituted for this 


The curve V represents the viscosity, which, after four 
hours becomes practically nil, i.e.y all thoglutiu is converted. 
N shows the loss in uitrogen ; N' and n are the lines 
which would bo followed (1) if the amount of nitrogen 
decreased regularly, and (2 'I if no loss occurred. The 
curve T shows the change in combining power with tannic 
acid, T' and / are curves corresponding to N' and n. 

The decrease in the amount of nitrogen is probably due 
to the formation of a fine, amorphous, insoluble brown 
powder, which, when purified, contained 12*34 per cent, of 
nitrogen. In order to determine why the curve T practi- 
cally vanishes, notwithstanding the fact that glutose com- 
bines with tannic acid, samples of glutin tanimte aud j 
glutose-tannate were examined, and it was found that the 
Former is a stable substance, whilst the latter very readily 
decomposes when washed or digested iu water. It appears, 
therefore, that when a saujple of glue is precipitated with 
tannin, the glutose-tuuiiate decomposes, and may bo washed 
out from the mixed precipitate, whilst under the coodiiions 
of these experiments, ilie liberated tannin was absorbed by 
the hide powder, thus giving gradually diminishing values 
for the taunin-absorptiou value. 

In order to ascertam the probable percentage of error of 
the nitrogen test and the tannin test, a number of com- 
mercial samples were examined by both methods, and also 
by Stelling’s method of precipitating the glutin with alcohol 
(Chom.-Zeit., 20 , 461). 

For good samples, where the amount of ghitose is small, 
the nitrogen estimation gave a probable error of about 
2 per cent., and the tannin estimation about J per cent., 
whilst in bad samples the corresponding errors were about 
6 and 2 per cent, respectively.-- E. L. .1. 

Reducing Sugars ; Jodoinetry of . M. Buissou. Bnll. 

de TAssoc. des Chim. de Suer, ct de Dist., 1902, 20 , [4], j 

429--436. 

In applying Haen’s method of determining unreduced 
coppef solution when titrating reducing sugars, it is found 
that the decolorisation of the iodide of starch at the end 
of the reaction is not permanent the blue colour re- 
appearing at the end of a few minoffes unless care is taken 
to render the copper solution only just acid before adding 
the thiosulphate. It is necessary to determine the amount 
of oxide of copper held in insoluble combination with the 
filter -paper and to correct for this. The amount of copper 


I ingredient. If 25 c.e. of paregoric be neutralised aud 
distilled to about 10 c.c. the alcohol may be approximately 
determined from the specific gravity of the di.stillate. A 
poi’tion of the camphor and anise oil will be carried over, 
the remainder may be extracted from the distillation residue 
! by shaking out with ether. If the aqueous layer be then 
I acidulated with HCl and again shaken out witli ether, the 
! benzoic acid may be obtained iu a weighable condition ou 
I evaporating the ethereal extract. It is prclerkble, however, 
to shake out the ether layer with successive washings of 
water, until these are no longer acid to litmus, and to titrate 
them with N/20 Ba(01l).2 solution, using phenolphthalcin 
as indicator, and shaking the acpieoiis solution with the 
original ethereal layer. The number of mgrms. of benzoic 
acid thus found, x 0*35, gives the amount of benzoic acid 
per pint of the paregoric examined. The amount of 
ineconic acid present in the aqueous Hquid is too small 
to affect the results appreciably, its presence, however, 
may be indicated by separating the ether, destroying the 
pink colour due to the slight excess of alkali iu the aqueous 
layer, and adding a drop of Fe. 2 Clu solution, when the 
familiar purple-red tint will be produced. Since ineconic 
acid is not readily extracted from acid aqueous solution 
by ether, better results may be obtained by employing 
I amylic alcohol as the immiscible solvent. The presence 
: of meconic acid leads to the inference of the presence of 
I opium also. When only this ingredient is sought for, the 
I original sample may be simply diluted with proof spirit 
! until the colour is reduced to a light yellow tint, aud then 
I treated with a drop of Fe/ Iu solutiou. By comparing this 
colour with that given by a standard tincture, a rough 
approximation of the amount of opium present may be 
j obtained. The proportion of opium in paregoric is too 
I small to allow of a ready gravimetric determinatiou of the 
morphine. But fair results, sufficiently accurate for most 
purposes, may be obtained liy volumetric or colorimetric 
application of the reaction with iodic acid. — J. 0. B. 

XXIV.-SCIENTIFIC & TECHNICAL NOTES. 

Cerite Elements ; Separation of the , by the Chromic 

Acid Method, C. K. Bohm. Zeits. angew. Chem., 15, 
[50], ] 282— 1299. 

MtTTBHANN aud Bbhm (this Journal, 1900, 267) have 
described a process for the separation of the cerite elements, 
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boed «fK>D tiM fMt tbftt the neatral ehromfttes of the 
eloDMciti are 1«^ voluble tlian the oorreepoodipi^ sulpbatei. 
^0 mutbor bu fonud that fraotionel precipitatioo with 
iueoeneive additions of potassium obromatoi the earths may 
be separated much moro rapidly than by any other method, 
especially if they exist in solution as the readily soluble 
bicbromates. To atuin success by this method, certain 
eondiiioBs of dilution, temperature, und agitation must be 
adhered to. The experimental raanipiilatiou is described in 
detail, and a series of fractionations of rare earth juixtures 
is detM^ribed, with the aid of several tables and remarks 
thereon. 

The order in which the earths are separated out hy the 
new method is as follows; — (1) cerium, (2) lanthanum, 
(8) praseodymium, (4) neodymium, (5) samarium, (6; ter- 
bium, ^7) ytterbium, (8) erbium, f9) yttrium, (10) gado- 
linium. The separation of the cerium is extremely good. 
If a mixture of the crude oxides with an excess of chromic 
acid is ad<Jed graduully% with constant stirring, to a 8m:ill 
<|uantity of waicr, and, after heating, the solution of the 
bichromates is diluted slightly, the cerium is precipitated 
almost entirely as basic chromate. The separation of the 
^elements by this method is not a complete one, but they 
are so concentrated inio the various fractions that the latter 
are very suitable for further treatment by known methods. 
The behaviour of the various earths is treated of under 
■separate headings, and the results of the spectroscopic 
investigations are fhlly discussed. — H. B. 

Bismuth ; Rtulio-AcUve Constituent of the , from the 

Joachimsthai Pitchblende. W. Marckwald. Her., 35, 

[19], 4289—4240. (See this Journal, 1902, 1301.) 

Till;: author has suggested that the active constituent of 
this metal is related rather to tellurium than to bismuth. 
When to the hydroobiorie acid solution of the active bismuth 
oxychloride a ivw drops of stannous chloride are added, the 
solution darkens, and a black substance slowly settles out, 
which, when c 'lleetcd on a filter, is found to bo highly 
radio-active, while the filtrate has lost all activity. This 
blaok substance is much more active (but is correspondingly 
smaller in quantity) 4han the electrolyticully-obtaiood pro- 
duct. It differs, apparently, in no respect other than its 
.activity, from tellurium, and the author proposes to call it 
■rudiati Uurinm. 

The author replies to some remarks of Giesel’s on his 
work, pointing out that (ilesel’s siatemcnts do not represent 
the views the author has expressed, and that he is in accord 
with .Giosel and the Curie.s as to tlie probable constitution 
-®f polonium. — d. T. D. 

f^cer ; Colloidal . F. Kttspert. Her,, 35, [19] • 

40G6— 407o. 

CowTiNiiiNG bis former work (this Journal, 1902, 1301), 
the author iltds that oonceritrated pure sodium silicate 
Aohition is not necessary, but that a solution of ordinary 
brown sodium silicate of 10 per cent, strength gives clear 
solutions of colloidal silver of red-brown or yellow-brown 
tint. Bust and any inequalities on the surface of the gla.s.s 
vessels eauae rapid precipitation of the silver, and hence 
it is desirable to use new vessels. The speed of reaction 
was Dieasured by adding to 1 c c. of N/10 silver nitrate 
solution in 25 c.c. of sodium silicate solution of 1:10 
strength, solutions of from 2 c.c. to 10 c.c. of 1/60 formalin 
solution made up to 24 c.c. with water, and estimating the 
depth of tint afier varying intervals of time, rhe speed 
increa^s with the couceniration of the formalin, with the 
intensity of the light to which the liquid is exposed, and 
with rise of temperature. The colour of the solutions, 
iwbeo greatly diluted, varies with the temperature of re- 
duction. More ooDcentrated silver solutions than tboss 
tinentioned can be used, and will give stable colloidal solu- 
tione; but if dilute colloidal solutions be concentrated * by 
nvaporation, some of the silver deposits, and ultimately the 
whole sets to a Jelly, insoluble in water.— J. T. D. 

Silver and Goldf Colloidal . F. Kttspert. Ber., 36, 

f [lU], 4070—4071. 

deposit silver mentioned above (aee preceding 
batraot) exists in the form of extreroeljr minute particles, J 


for they require many weeks to settle out. Microscopic 
examination of the blackish jelly formed on evaporation 
shows that it is not homogeneous, but oontains • minute 
drops of water. If in the preparation of these colloidal 
solutions less than 0- 1 c.c. ot the lu per cent, silicate soln- 
tion be used iu 50 c.c. of the liquid, the silver always 
separates as a mirror. The solutions previously described 
were all, after dilution, yellow, brown-yellow, or brownish- 
green ; but one made from 0 5 c.c. of concentrated water- 
glass, 1 0 . 0 . of N/IO silver nitrate, 5 c.c. of 1/60 formalin, 
and 1 litre of water, after 20 hours* i«taiiding, was intensely 
carmine-red. llydroxylamine sulphate ustd iu>tead of 
formalin docs not give colloidal silver. 

(rold chloride solution, with water-glass and formalin, 
heated on the water-bath, gave, according to quantity, 
bright-red, claret*rrd, blue, and, iu one case, green colloidal 
solutions. Very small Kniuiints of gold give a rose-red 
coloration. The blue-green solutions looked greenish -black 
by redectcNl light, but by tranimitted light showed the same 
colour as gold leaf. — J. T. D. 

Boron Trichloride ; Action of^ , on Ammonia. 

A. Joannis. Comptes llend., 136, [^^ l], 1106 — 1109. 

lIvDRooBN containing the vapour of boron trichloride is 
passcil into liquid ammonia, the temperature being kept 
between — SO'^and — 7o^(^ 

From HD examination of the amounts of ammonia which 
escape when the temperature is raised successively to — 28® C. 
aud to 0® C., the author concludes that boramide and 
ammonium chloride are formed : — 

UCis + 6NH8 = + 3NH,C1. 

At low tenaperatures the nmmoniuni chloride unites with 
more ammonia to form the compound NM4Ci.3Nll3. The 
boramide has not yet been separated from the associated 
ammonium chloride. If the temperature be allowed to rise,, 
the boramide slowly decomposes, with evolution of amrooniai. 
and formation of borimide : — 

SlKNHj)^ - B2(NII)3 -h aNlIj. 

This substance is stable up to 440® C. It can be readily 
separated from the associated ammonium chloride by dis- 
solving out the latter with liquid ammonia, aud appears to 
be identical with the borimide obtained by Stockes anrt Blick 
by heating ariimoniacal boron sulphide. Possibly the 
“aniraoniHcal sulphide, bromide, and iodide” of boron are 
really mixtures of boramide with ammonium sulphide, 
bromide, and iodide.— J. T. D. 

Pf/rophosphoric Acid; Transformation of into Ortho» 

phosphoric Acid. II. Giran. Comptes Rend., 136 [221, 
961—963. ' 

Sritupy pjirophosphoric acid, kept for three months about 
— lO^C., solidifies to a crystalline mass. A calorimetric 
stmly of it has yielded the following results : — 

H4lV>7 sol- + HjO liq. - 2 H,P 04 »o 1. -f 6 97 cal. 

+ HjO „ « 2 H 3 P 04 „ 4.9-09 „ 

H^PjOy diss. + HjjO „ « 2 H 3 PO 4 diis. -f- 4*25 „ 

H 4 + 1\ -H Oj - H 4 IV )j cryst. : 4 - 632 • 23 ; liq. : 4- 629 • 94 j 

di 8 ‘. ; 4 - 540- 16 cal. 

The last result is dependent on Thomsen’s figure ( + 804* I 
cal.) for the formation of orthophosphoric acid from its 
elements. — J. T, D. 

Ignition of Guncotton with Water [Reaction of Sodium 
Peroxide on Guncotton and Formaldehyde']. L, Vanino. 
Zeits. aogew. Chem., 16, [60], 1299—1800. 

Iv dry guncotton be impregnated with sodium peroxide and 
a few drops of water be then added, the guncotton it 
ignited (but uot detonated) immediately. Excess of water 
must be avoided. The addition of formaldehyde to the 
water promotes the reaction very considerably. If to 
ordinary oommercio] formalin a small quantity of eodiiun 
peroxide be added, a violent detonadon ocetire, idth 
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deftraotion of the glasi ret^el. When the peroxide if 
added ia too small amounts, only small sparks of flame 
appear, unaccompanied by an explosion, or only a develop- 
ment of gas is observed ; with larger additions, however, 
the explojmn occurs regularly, with a dull report. — B. 

Light; Chemical Action of . G. Ciamician and 

P. SUber. Ber., 1902, 36 , [19], 4128 — 4131. 

As a result of the continuation of their former work (see 
this Journal, 1901, 844 and 943 ; 1902, 876, 1477), the 
authors find that, under the influence of light, unsaturated 
compounds exhibit a decided tendency to polymerise. 

It has been already shown by Bertram and Kiirsten that, 
when dry cinnamic acid is exposed to sunlight, it is rapidly 
and almost completely transformed into a-truxillic acid. 
The authors have found, however, that when an absolute 
•alcoholic solution of cinnamic acid is left in the light for , 
nearly flve months, about half the acid is converted into 
the ethyl ester, the rest being unchanged; no sign of 
truxillic acid could be found. When suspended in and 
partially dissolved by paraldehyde, and exposed for some 
months to the action of light, cinnamic acid is, to some 
extent, polymerised into a-truxillic acid, but the authors 
consider that it is only the undissolved cinnamic acid which 
undergoes this change. 

A solution of Btill)cne in benzene assumes, under the 
influence of light, a pale yellow colour, part of the stilbene 
being polymerised into a compound having the doubled 
formula as is shown by a molecular weight deter- 

vnination in naphthalene solution. This compound crystal- 
lises from ether in colourless prisms, and in alcoholic 
solution is stable towards permanganate. 

Exposed to light in either alcohol or paraldehyde solution, 
•coumarin undergoes partial polymerisation into^ a di-poly- 
meride, Cjf,Hi 304 , which is probably identical with Dyson’s 
dihydrocoumarin, and separates from the solution in 
colourless, well -formed crystals melting at 262°.— T. H. P. 

Aromatic Hydrocarbons ; New Method oj Chlorinating 

Seyewetx and Biot. Comptes liend., 136 , [24], 

1120-1122. 

Hydrocarbons of the benzene, naphthalene, and anthracene 
series, heated with ammoniacal lead tetrachloride to 150° — 
200 ° C., are readily chlorinated in the nucleus. The 
reagent is prepared by passing chlorine gas through lead 
chloride suspended in hydrochloric acid till complete 
solution takes place ; the calculated quantity of ammonium 
chloride ( 2 NH 4 CI : PbCla) dissolved in ten times its weight 
of water is then added, and the yellow crystalline pre- 
cipitate of 2 NH 4 CI : PbCl 4 collected and dried at 70°— 80° C. 

— J. X. D. 

Paraformaldehyde; Solubility of , m Solutions of 

Sodium Sulphite, A. and L. Lumiere and Seyewetz. 
Bull. Soc. Chim., 1902, 27 , [24], 1212—1215. 

Paraforscaldbhydb [trioxy methylene] dissolves readily 
in solutions of sodium sulphite. The maximum solubility 
of paraformaldehyde occurs when the solid mixture contains 
from 80 to 60 per cent, of anhydrous sodium sulphite; 
solutions can then be obtained containing 25—29 per cent, 
of paraformaldehyde. 

The presence of paraformaldehyde in sufficient proportion 
(26 per cent.) increases the solubility of sodium sulphite to 
such an extent that the solution of the mixture contains 
about 55 per cent, of the anhydrous salt, as against 28 per 
cent, in pure aqueous solutions ; the total solid matter in 
such a solution amounts to 74 per cent. It is assumed that 
a loose molecular combination of the two bodies occurs in 
solution. — J. F. B. 

Formic Acid; New Synthesis of . H. Moissan. Bull. 

Soc. Chim., 1902, 27 , 1148-1152. 

Potassium hydride, prepared by heating the raotal in a 
current of hydrogen at a temperature of 360° C., reacts 
with carbon dioxide and with carbon monoxide. 


The hydride is heated in sealed tubes in presence of 
excess of carbon dioxide at 225° C., when potassium 
formate is produced, accordiog to the equation — 

CO, + KH - HCOOK. 

With carbon monoxide, reaction does not take place so 
readily. If potassium be heated at a temperature of 
350° C. with a mixture of hydrogen and carbon monoxide, 
potassium formate and carbon are the products of the 
reaction according to the equation — 

2 CO + KH - HCOOK + C. 

Sodium hydride gives similar results. — J. F. B. 


Inorganic Chkmistky, with the Elements of Physical 
AND Theoretical Chemistry. By J. 1. D. Hinds, Ph.D., 
Professor of Chemistry in the University of Nashville, 
First Edition. John Wiley and Sons, New York, U S.A. 
1902. Price 3 dols. Chapman and Hall, Ltd., London. 

8vo volume, containing chart of the spectra of the alkali 
aud alkaline-earth elements, preface, list of suggestions to 
teachers, table of contents, subject-matter (illustrated with 
66 engravings) Ailing 543 pa<ies, an addendum on Uadiiim, 
appendix, and alphabetical iudex of subjects. The matter 
is dealt with under four divisions,: — L Introduction. 
II. Physical Chemistry. HI. Theoretical Che- 
mistry: (i.) Statics, (ii.) Dynamics. IV. Descriptivb 
Chemistry. 

Handbuoh der Elektrochemie. Bearbeitet von Prof. 
Dr. W. Borchers, Dr. E. Bosk, Dr. H. Danneel, Prof. 
Dr. Elb8, Prof, Dr. F. Kuster, Bergiugenieur F. Lano- 
gdth. Prof. Dr. W. Nernst, and Prof. Dr. H. Stook- 

MBIKK. 

Elkktromagnetische Aufbbrkitung. Von F. Lano- 
GUTH, Borgingenieur, Mechernich. Wilhelm Knapp’s 
Verlag, Halle a. S., Germany. 1903. Price M. 8. 

Large 8vo volume, containing 64 pages of subject-matter, 
with 49 illustrations. This book evidently forms part of 
the contemplated entire handbook, and contains neither 
table of contents nor index. The chapters treat of the 
j following subjects. 1. Development of Electro-magnetism. 
II. The Principle of Electro-magnetic Separation. III. The 
Electro-magnetic Ore Separator. IV. Results achieved by 
Electro-magnetic Separation. V. Contributory Processes in 
Electro-maguetic Separation (Heduotiuu to Smalls, Sifting, 
Briquette-forming, &c.). VI. Magnetic Separation Esta- 
blishments. 

Spkcielle Elrktrochbmib. Von Dr. H. Danneel, Privat- 
dozent fiirpbys. Chemie und Elcktrochem. an der kdnigl. 
tech. Hochsuhule zu Aachen. Lieferung I. Wilhelm 
Knapp’s Verlag, Halle a. S. 1903. Price M. 3. 

This section of the Handbuch appears now in its first 
issue. It will be completed in 14 Parts. Part I. is devoted 
to the Speoial Electro-chemistry of the Elements and 
Inorganic Compounds : their Preparation by Electro- 
chemical Methods and their Electrolysis. 

Einfubrung in die £)lektrociiemib, nach der elektro* 
lytischen Dissociationstheorie. Bearbeitet von Peter 
Gerdes. Wilhelm Knapp’s Verlag, Halle a. S., Germany. 
1902. Price M. 4. 

Svo volume, containing preface, table of contents, and 117 
pages of subject-matter, with 49 illustrations, followed by 
! an alphabetical index of subjects and a list of errata. The 
text is subdivided as follows:—!. Principles of Electricity 
and Magnetism ; Electrical Units of Mass, Ohm’s Law, &c. 
II. Osmose and Osmotic Pressure. III. lectrolysis. 
IV. Polarisation. V. Acids, Bases, and Salts. Neutralisa- 
tion, &o. VI. Production of Electric Curreoc ; (i.) Galvanic 
Elements, Primary and Secondary ; (ii.) Electrical Machines^ 
&o. VII. Electro-decompositions. Faraday’s Law.* Pre- 
cipitation of Metals. Electro-plating, 
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XJSBimOABMtPIXLI rdlt doe ElB&TBOLYTISOUE DAttStKL- 
LUNG CHBMISOaBB PbAFABATJB, ZUM GbbBAUCH ISC 
Labouatorium fub Cubmikbbuxi> Elbktboohbmikbb. 
Von Dr. Kabl £lbs. Wilhelm Knapp’s Verlag, Halle 
a. S. 1902. Price M. 4. 

8 vo volume, containing preface, table of oootents, and 
r snbject^mattcr tilling 98 pages, foUowe<l bj the alphabetical 
^ index. There are eight illustrations. The subject-matter is 
subdivided as follows: — Gunkual Skution. (1) Sources 
I of Current and Conductors. (2) Resistances. (:j) Mea- 
I suring Apparatus and Measurements. (4) Apparatus for 
^ Electrolysis. Special Section : I. Examples from lu- 
organic Chemistry, (a) Experiments with Unaltacked 
^ Anodes; (b) With Anodes sutferinK Attack. II. Examples 
from Organic Chemistry : (a) Electrolysis of Organic 

^Acid*. (b) Electro-chemical Re<l action Processes : (i.) 
i Reduction of Aromatic Niiro Bodies, (ii.) Jit^duction of 
ft Carbonyl Compounds. (c) h^lectro-qhemical Oxidation 
' Processes. Preparation of Iodoform and />-Nitrobenzyl 
> Alcohol. 

^Lbaij S.viKLTiNa. The Construction, Equipment, and 
Operation of Lead Blast-Furnaces, ami Observations 
t on the Influence of Metallic Elements on Slags and the 
i Scientifle Handling of Smoke. By Malvehn Wells 

1le.s, Pb.D. First liklition. ,Joha Wiley and Sons, 
New York, U.S. America. Chapman and Hall, Ltd., 
London. 1902. Price, 2.50 dels. Postage, 9 cents 
additional. 

Small 8vo volume, containing preface, table of contents, 
aiid subject-matter filling 211 pages, with 11 illustrations. 
The work closes with an ali»habotical index. The following 
leading subjects are treated iu detail iu the text; 1. Blast- 
Furnaces. II. Influence of Metallic Elements. III. Wall 
Accretions. IV, Handling of Smoke. V. Metallurgical 
Results, \ 1. Antimouial Lead. Vll. Roasting Furnaces. 
VIII. Smoke. IX. Fume Experiments. X. The Bag 
House, 

Physioo-Chemioal Tables for the Use of Analysts, 
Physicists, Chemical Manufacturers, and Scientific 
Ch '..MISTS. In two volumes, each complete iu Itself. By 
JoiiN Castell-Evans, F.I.C., F.C.S., Siiperinteiidcnt of 
the Cliemical Laboratories and Lecturer ou Inorganic 
C^hemistry and Metallurgy at the Finsbury Techtiical 
College. Vol. L— Chemical Engmeering and Physical 
Chemistry. Cbas. Griffin and Co., Ltd., Exeter Street 
Strand, London. 1902. Price 2 - 45 . nett. 

Large 8vo volume, with introduction and notes on the use 
of the tables, table of contents, and 548 pages of subject- 
matter, almost wholly tables. This mainly tabulated icuiter 
18 subdivided as follows: — I. Mathematical. II. Me- 
chanics. III. Physics and Phy.sical Chemistry. This 
group 18 again .subdivided, thus (i.) Heat. Thermometry, 
(ii.) Correction of Thennomctric Readings. Com position 
of Glass for Thermometers, (iii.) Air or Gas Thermo- 
meters. (iv.) Measurement of Extreme Temperatures, 
(v.) Change of Dimensions dependent on Variation of 
lemi^rature. (vi.) Calorimetry, (vii.) Specific Gravities 
and Deniotiea. Hydrometers. (viii.) Barometry. (ix.) 
Thermal Constants of Gases, (x.) Calculations of Gaseous 
Volumes, (xi.) Determination of Vapour Densities, &c. 
^ii.) Fusion, (xiii.) Vaporisation. (xiv.) Gases and 
Vapouw. (xv.) Vapour Tensions and Boiling Points, 
(xvi.) Pormulae and Values of Constants for Latent Heats of 
Vapours. 


of the Properties and Composition of Carbonio Acid Gai. 

V. Methods and Apparatus for making Aerated Waters. 

VI. Origin and Development of the Syphon. VII. Present 
System of making ACrated Beverages. VIII. Bibliography. 

Tub Chkmistrt op India-Rubber, including thk Out- 
links OP A Theory of Vulcanisation. By Carl Otto 
Weber, Ph.D. Charles Gritfin and Co,, Ltd., Exeter 
Sircet, Strand, W.C. 1902. Price KJj. nett. 

This work, of 8vo size, contains a frontispiece representing, 
in two figures respectively, the Structure of the Insoluble 
Constituent of India-Rubber, and the Dendriticul Crystal- 
lisation induced in deposit of Sulphur Globules. I'hen 
follow the title-page, preface, table of contents, list of illue- 
trations, and subject-matter filling .308 pages, followed by 
the alphabetical index. There are 28 illustrations. The 
following are the leading themes: — I. Chemibfry of India- 
Rubber. II. Examination and Valuation of Gutta-Percha 
and India-Rubber. 111. Examination of India-Rubber 
Substitutes. IV. Inorganic Compounding Materials. V. 
V'ulcanisers and Sulphur Carriers. VI. India-Rubber 
Solvents. VU. Colouring .Matters. VIII, Consiruotivo 
Components of India Rubber Articles. IX. Analysis 
of Rubber Articles. Afpendix: Sanitary Condition in 
India-Rubber AVorks. 

A UesKARCII on the EuCALYrTS, KSPKriALLY in regard 
TO THEIR Essential Oils. By Richard T. Baker, 
F.L.S. (Curator and Economic Botanist), and Henry G. 
Smith, F.C.S. (Assistant Curator and Chemist). Tech- 
nical Education Series, No. 13 Department of Public 
Instruction, Technological Museum, Now Souih Wales. 
Published by Authority of the Government of the State 
of New South Wales. W. A. Gullick, Government 
Printer, Phillip Street, Sydney. 1902. Price 15^. 

Tuts is a large 4lo volume, containing preface, list of 
acknowledgments, table of contents, list of illustrations, list 
of corrigenda, and text filling 287 pages, and the alpha- 
betical index. The illustrations comprise the frontispiece, a 
tabular diagram represontiug the probable evolution of the 
eucalypts, and 45 engravings, nine of which take the form 
of coloured plates, representing the various types of 
eucalyptus leaves under various conditions of development, 
^rhe subject mutter is arranged under the following sub- 
divisions: — I. The Genus Kucalyptus, II. Systematic Classi- 
fication. HI. Comparative Constancy of Specific Charac- 
ters. IV. Hybridisation. V. Probable Evolution of the 
Eucalyptus. VI. Descriptiou of the Species and their 
Essential Oils. VII. Additional Species. VIII. Eudesmol, 
the Stearoptenc of Eucalyptus Oils. IX. Aromadondral: 
ail Aldehyde of Eucalyptus Oils. X. EudeKmio Acid and 
its Amyl E.ster occurring in Eucalyptus Oils. XI. Piperi- 
tone : the Peppermint Constituent of Eucalyptus Oils. XIL 
Gernniol and its Acetic Aei<l Ester occurring in Eucalyptus 
Oils. XIII. T he l*inenes of Eucalyptus Oils. XIV. Aroma- 
dendrene: the ScMpiiterpeno of Eucalyptus Oils. XV. 
The V^aleric Acid E>ter occurring in Kucalyptus Oils. 
XVI, The Free Volatile Acid of Eucalyptus Oils. XVII, 
Alteration of Specific Gravity of Eucalyptus (>ils. XVIII, 
Extraction of Eucalyptus Oils iu Australia. XIX. Deter 
miuatioD of Eucalyptus t)il. The tables areas follows;-— 
(i.) Average Yield of Oil obtainable from the several 
Species of Eucalypts. (ii.) Solubility in Alcohol of Crude 
Eucalyptus Oils, (iii.) Aggregate Results from the Crude 
Oils of the various Species. 


The Evolution of Artificial Mineral Waters. B 
Wiujam Kirkby, F.L.S., Lecturer on Pharmaeognos 
A* j College, Manchester. Jewsbury and Browi 

Ardwick Green, Maijche.ster. 1902. Price 3s. 6<f. 

8vo volume, containing frontUpitce, preface, table c 
contente, list of illustrations, and subject-matter filling 14 
alphabetical index. The woik con 
divided into the followini 
II- Ea^Iy SpoouUtion. ao! 
"iJ*” Co'“Po«'t>on ot Mineral Wateri 
IU. Imitation of Natural Mineral Waiere. IV. Diacorer; 
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Trade of Chile. 

Chem, and Vruygist, Dec, 20, 1902. 

year Germany shipped “ perfumery, drugs, Ac.” to 
Chilo to the value of 1,360,148 pesos {l peso la. 6t/*). 
Great Britain shipped similar goods valued at 698,157 
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peftot» France shipped 591,478 pesos, and the United States 
289,783 pesos. The above figures show that Germany is 
well in front of this country, but the United Kingdom's 
share of the total imports into Chile is about one-third of 
the whole, and is increasing. There is no English chemist 
in Santiago, and only one in Valparaiso. All the chemists 
are Germans, consequently tbe> import largely from Ger- 
many, and in support of this the Consul gives figures 
showing the British and German shares of the imports of 
alkaloids and their salts, Hulphuric, carbolic, aud hydro- 
chloric acids, Ac. Among the exports from Chile last year 
were quillaia-bark 184,020 peso.-* (1900, 176,302 pesos), 
beeswax 582,04.5 pesos (1900, 503,413 pesos), borate of 
lime 1,802,401 pehos (I9u0, 1,317,676 pesos), and iodine 
3,659,075 pesos (1900, 4,043,172 pesos). 

VII.--ACWS, ALKALIS, Etc. 

Borax akd Boric Acid in Italy. 

Chem. and Druggist, Dec. 20, 1902. 

f. The export of borax from Italy, in 1901, was 947 quintals 
only, against 8,735 quintals in 1900. The export of crude 
boric acid was 19,955 quintals, against 1.5, .522 quintals in 
the previous year. The must important borax mines in 
the Leghorn district are near Cecina, whence 999 quintals 
of refined boric acid were exported. The production of 
the works situated near Pomurance (also in the Leghorn 
district) amounted to 19,236 quintals of crude boric acid, 
2,286 quintals of refined boric acid, and 5,440 quintals of 
refined borax. 

Rock-Salt Mink in Belgium. 

Cons. Report, Dec. 15, 1902. 

According to a communication to the Society of Archa;o- 
logy of Brussels, recent borings near Beeringeii have 
resulted in the discovery of a mine of rock salt at a depth 
of about 8,0U0 feet. 

Nitrate and Iodine in Chile. 

Dipl, and Cons. Heps.^ Dec. 1902. 

The value of the nitrate exported from Chile during 
1901 amounted to 8,014,509/., whilst the value of its 
hy-produot, iodine, was 266,930/. 

SuLFHUR Wicks : U.S. Customs Decision. 

Sulphur wicks composed of strips of cotton, about 8 ins. 
long, heavily coated with sulphur, and containing 94 per 
cent, of sulphur, intended to be burntd in liquor casks for 
the purpose of purification, were held by the Board of ‘ 
General Appraisers, Dec. 8, 1902, to be dutiable at 20 per 
cent, ad v(^., under section 6 of the Tariff of lb97, as a 

manufactured article unenumerated,” aud not at 45 per 
cent, ad val, as ** manufactures of cotton," under par. 322. 

The importers claimed that sulphur was the component 
material of chief value, which was allowed by the Board. 

— K. W. M. 

I 

VJiJ.^GLASS, POTTERY, AND ENAMELS. | 
Earthenware : U.S. Customs Decision. 

Under date of Dec. 9, 1902, the Board of General 
Appraisers have decided that mortars, pestles, and 
evaporating dishes composed of plain white earthenwTire, 
with fittings of wood, are dutiable at 55 per cent, ad vat. 
under par* 95 of the pre»CQt 1 ariff* Act, and not at 35 per 
cent, ad val., under par. 97, as articles composed of mineral 
•ubstances, nor at the same rate as manufactures of wood, 
under par. 208, as claimed by the importers. — R. W. M. 

X.--METALLVRGY. 

Tin in Queensland. 

U.S. Cons. Reps., Dec. n, 1902. 

The Stannary Hill mines in North Queensland are being 
steadily developetf. At the Ivaohoe mine about 1,200 tons 
are in the ore bins. At the Kitchener mine the ore body 


opened np yields about 8 per cent. The erection of the 
Stannary battery and concentrating mill will be immediately 
commenced. The 20-head battery being erected will treat 
400 tons weekly. At the Vulcan mine, at Irvintbank, there 
is still good ore, and last month the crusbiog of 8ou tons 
gave over 10 per cent, of oxide. About five miles from 
Coolgarra very rich lodes are being developed. 

Mercury Production in Italy. 

Eng. and Mining J., Dec. 6, 1 902. 

There are now at the Monte Araiata five quicksilver 
works, which have the following equipment ; — I. Side, three 
furnaces of 24, 12, and 2 metric tons capacity per day, and 
three shaft furnaces of 4 to 6 tons capacity per day. 
2. Cornacchiuo, two furnaces (24 tons and 2 tons) and 
one shaft furnace (4 to G tons). 3. Abbadia San Salvadore, 
two furn»ees of 24 tons, two of 2 tons, and two shaft 
furnaces of 6 tons ‘each. 4. Moiitebuono, one furnace of 
12 tons. 5. Cortlvecchie, two furnaces building, one of 
24 tons, one of 12 tons. The following record shows the 
growth of the works from 1895 to 1901 : — 


Ymr. 

Ore. j 

j Average Yield. 

Mercury. 


! Tons. 

Per Cent. 

Tons. 

1895 

io.r>u4 I 

1*9 

199 

1897 

' 20.6.59 

0*99 

i 192 

1899 

29, '12*2 

0*7 

1 206 

1900 

.3.5,930 

0*75 

' 200 

1901 

.35,000 

0*77 

1 271 


The average value of the quicksilver produced was 
4*85 lire per kilo, in 1893, aud 4*40 in 1894. Since then it 
has risen gradually but steadily to 6*50 lire per kilo., the 
price reported in 1901. 

Manoankse Ore in India. 

Indian Engineering ; through Eng. and Mining J ., 

Dec. 13, 1902. 

At present manganese ore is being very largely railed 
from Tharsa aud Kampti stations on the Bengal-Nagpur 
Railway in the Central Provinces. In both cases the ore is 
carted from Kamtek, 12 to 1.5 miles north of these stations. 
Very recently good ore lias been found near Balaghat ou the 
southern section of the S>atpura Railway, and it has been 
decided to run a short branch to the miners by the Bengal- 
Nagpur Railway. 

Babbitt Metal: U.S. Customs Decision. 

“ Babbitt metal " was held, Dec. 3, 1902, by the Board of 
General Appraisers, to he dutiable at 45 per cent, ad val., 
under par. 193 of the Tariff of 1897, as a “manufacture 
of metal,*' and the claims of the importers overruled that 
it was free of duty, either under par. 505, as old brass or 
Dutch metal ; or under par. 532, as copper ; or under 
par. 534, as legulus or black copper ; or under par. 637, as 
pewter or Britannia metal ; or under par. 683, as tiu or 
oxide ore or metal ; or dutiable at 20 per cent, ad val., 
under section 6, as a “ manufactured article unenumerated.** 

— R. W. M. 

XI H. B.^RESINS, VARNISHES, Etc. 

Marine Glue Pitch; U.8. Customs Decision. 

Two compounds of this name were under consideration 
by the Board of General Appraisers. One was black, and 
consisted of a coal-tar pitch containing 9^ per cent, of 
ferruginous silicates ; aud one was white, and consisted of 
carbonates of lime and magnesia, soap, resin oompounda, 
and oxidised oils. The Board decided them to be dutiable 
at 20 per cent, ad val, under section 6 of the I'ariff of 
1897, as a ** manufactured article uneuumerated,'* and not 
free of duty either as " pitch of coal tar ** under par. 524, 
or “ pitch of wood ** under par. 678. — R. W. M. 
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XIJL a^INDIA-RUBBER, Etc. 

Rubber Crop op Bbajcil: GuTTA-P«RCHik Indubtbt. 

U.S, Cans, lisps. , Dec, 9, 1902. 

The troubles in the Acre territory have affected the 
rabber traie there, and will largely reduce the crop. The 
rubber produced on the Beni and the Acre i8 considered 
the best that comes to Para. Rubber from the islands and 
from the Purus, Jurua, Madeira, Solimoes, Rio Negro, 
Javary, Japura, Jutahy, Ica, Baixo Amaionas, and Bianco 
rivers and their affluents is coming down in great quantities, 
and the quality rules very high. 

Caoutchouc. — It is said that the caoutchouc forests of 
Peru, from which nearly the whole supply has hitherto been 
drawn, are exhausted. This is the result of cutting 
down, instead of bleeding, the trees. There is, however, 
a large supply of caoutchouc in the regions about ihe 
Upper Madeira. In the near future, ‘gatherers must look 
to Bolivia for their supply of this material. A strong effort 
will be made to prevent their dsstroyiug the trees, as in 
Peru. Experts state that the tree euu be tapped in a 
special manner, and its gum extracted year by year for a 
long term before it becomes exhausted. 

A serious obstacle to the proauction of rubber on che 
Upper Madeira is that rubber merchants are charged 23 per 
cent, ad val. export duty by the State of Matto Grosso. 
The State ot Amazonas also charges 23 per cent. duty. 

GuRa-Pcic/irt.— The supply of balata at Para is so great 
that there is no fear of a shortage for years to come. The 
tributaries ot* the Amazon all have forests of this tree upon 
their banks. Three syndicates (English, Belgian, and 
German) are now in the field to produce gutta-percha. 
The market price of baUta is equal to that of the best 
rubber, and the cost of production is less than one-tenth that 
of rubber. 

The balata fields of the Guianas and Venezuela are said 
to be nearly exhausted, which makes the discovery of the 
supply on the Amazoi: of great importance. The produc- 
tion of balata does not risk life like the gathering of rubber. 
The balata grows upon high ground, as well as on the 
margins of streams. Four men will gather as many kilos, 
of nalata per day as 30 men cau obtain of boracha,” 

Gi tt v-Pkucha IX Camkboon (German West Africa). 

C. O. Weber. Gummi’Zcit.f 1902, 17, [12], 252. 

Whilst a new rubber plantation becomes productive in 
7 or 8 years, a gutta plantation requires 24 — 25 years, so 
that few capitalists can entertain such an investment. 

According to Marckwald (Tropenpflanxer, 1902, 561), the 
industry in Cameroon will require the utilisation of twigs, 
leaves, and other waste portions of the plant. The amount 
of resinous substances present in these portions makes the 
product of low value, but experiments have been made in 
this direction with several South American and Malayan 
varieties. — R. L. J. 

XIV.^TANNINO, LEATHER, QLUE, 
SIZE, Etc. 

Japanssr Isinglass or Agar-agar: U.S. Customs 
Decision. 

Bd. of Trade J., Dec. 24, 1902. 

The United States Board of General Appraisers have 
decided that so-called Japanese isinglass or agar-agar, 
manufactured from a seaweed found in Japanese waters, is 
to be dutiable by similitude under par. 23 of the Tariff at 
the rates applicable to “ isinglass or fish glue,” and not as 
a prepared vegetable under par. 24 1 at the rate of 40 per 
cent, ad val. 

XVI. ^SU OAR, STARCH, Etc. 

Gum Arabic in British India. 

Bd. of Trade J., Dec 4, 1902, 440—442. 

£^t Indian gum is imported into Bombay from Aden and 
the Red Sea ports ; it is not produced in India, hut is picked 


and assorted and re-exported. There are two qualities, both 
of which are soluble gums, very little inferior to true gum 
arabio. Indian gum arabio or gum ghati oousUts of a 
miztore of a great number of diffrreut varieties. During 
the past six years, the exports from India (chiefly from 
Bombay) of Indian gum arabio to foreign countries have 
been 1895-96, 82.236 owls., value Rs. 7,72,642 j 1896-97, 
58,769 cwts., value Hs. 13,79,693; 1897-98,46,525 owts., 
j value Us. 9,06,178; 1898-99, 41,469 cwts., value Rs« 

! 7,14,632} 1899-1900, 46,254 cwts., vnlue Rs. 7,70,947 } 

! 1900-01, 87,553 cwts., value Rs. 6,99,883. With regard 
i to foreign gums imported into ludia ami re-exported as 
I East Indian gum arable, the imports from Aden, African 
I ports, and Red Sea ports wore 5,627 cwts., value 
Hs. 1,04,838, in 1895-96, and 2,355 cwts., value Us. 49,879 
in 19n0-0l. The gums re-exported, however, amouuted to 
11,400 cwts., value Rs. 1,72,991 ui 1895-90, and 12,171 
I cwts., value Rs. 1,61,355 in 19U0-01, and the difference 
I between the imports aud the amounts re ex{»orted must 
i be duo to foreign gums brought across the land frontier; 

I the varying extent to which stocks on hand are drawn upon ; 
j or adulteration with Indian gum arable. — A. S. 


Tariff Ciianoks in the Unitko Kingdom. 
Bd. (f Trade J., Dec. 24, 1902. 



Rato of 

Articlos. 

Drawback por 


Not Cwt. 


a. 

Oil rice flour 

3 

On rice sturoh 

3‘81 

On olltils or by products from i ice starch 

3 

Ou maize starch (corn flour) 

2*76 

On offals or by-produots from raaizu starch 

0*76 


Sugar Cartel in Aurtria-Hunoart. 

Bd. of Trade J., Dec, 24, 1902. 

A contract was signed at Vienna on Oct. 29 last for 
the temporary renewal of the Austro-ilungarian sugar 
cartel. The new cartel was to take effect from Nov. 1, 
and remain in force for the period of one year, or — in 
the event of the ratification of the Brussels Convention— 
until Aug. 31, 1903. 

Tue new arrangement only makes one change of import- 
ance in the provisions of the former sugar cartel. The 
mudificutiou in question is to the effect that an extra pay- 
ment of two crowns is to be made by the refiners aud the 
raw sugar producers for every 100 kilos, of refined sugar 
put on the home market, in addition to the sum guaranteed 
under the old contract. 

Should the price of raw sugar fall as low us 16 crowns 
per 100 kilos., the new contract will be denounced, and the 
cartel cease, ipso facto, to exist. 

Sago Flour: U.S. Customs Deoisxon. 

A recent decision of the United States Circuit Court 
held that sago flour, a substance much used in the textile 
industries, was free of duty as “ sago crude,” under 
par. 652 of the present Tariff, reversing both tbe action of 
the collector of Customs in assessing duty at I and 1 4 cents 
per pound as a preparation fit for use as starch ” uuder 
par. 285, and the decision of the Board of General 
Appraisers, holding it to be dutiable at 20 per cent, ad val, 
as ** a manufactured article uoenumerated.’' The ground 
of the court’s decision is that sago flour is the crudest form 
of sago known to commerce m the United States. The 
Treasury has decided to concur in the above decision. 

-B. W. M. 

. X VII.^BRE WING, Etc. 

Bountt on Denatured Alcohol in Algeria. 

Bd. of Trade J., Dec. 18, 1902. 

A decree is published in tbe FrenckVouma/ Offlcislat 
27th alt., which enacts that, taking into acoouut tbe cost 
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to the j[>reparers of denatured alcohol in Algeria, according 
to the formula in force, of the denatufanr, there »hall be 
allowed to fuch, from the 1st January next, a hounty of 
9 francs per hectolitre of pure alcohol submitted to 
denatnration. 

XX.^FINE CHEMICALS, Etc, 

Essential Oils in the West Indies. 

Imp. Insi. J., 1902, 8, [96], 322. 

Essential oils to the Talue of 48,022/. have hcfn exported 
during the past ten years from Dominica. From trees 
nown on the lands of the llotanic Department, Trinidad, 
the following oils have been prepared Citronella, lemon- 
grass, Seville- orange, sweet-orange, lime, lemon, mandarin- 
orange, clove, pimento, bay, lemon-bay, eucalyptus, mace, 
nntmeg, and camphor. The mandarin orange and camphor 
trees grow readily in Trinidad. Lemon-buy oil in obtained 
from the leaves of a variety of Pimenta acris; it contains 
citrol. It is stated that good samples of oils have been 
obtained from refuse mace and wormy nutmegs. The cul- 
tivation in the West Indies of the bergamot tree and of 
Cananga odorata, which grows readily in Jamaica, and 
which yields ylang-ylang oil, is recommended.— A. S. 

Cinchona Plantations in India. 

Chem. Trade J., Dec. 27, 1902. 

According to the report of the Bengal Government the 
crop taken from the plantation in Bengal daring the year 
1901-2 has been 203,406 lb. of dry bark. 

The raw material worked up duriug the year included 
890,048 lb. of bark, which provided 10,010 lb. of quinine 
sulphate, the average yield being 2*56 per cent. The 
residual alkaloids left over in the process amounted to 
6,867 lb. In addition to this quantity, 99,600 lb. of bark, 
to which 4,980 of residual alkaloids were added, yielded 
3,424 lb. of cinchona febrifuge. The total output of manu- 
factured products for the year has thus been 13,434 lb., an 
increase of 8,599 lb. 

Camphor ; U.S. Customs Decision. 

Under date of Dec. 12, 1902, the Board of General 
Appraisers rendered a decision on u variety of camphor 
recently introduced to commerce. The camphor was in the 
form of fine white grains and possessed none of the safrol 
odour of ordinary crude or mountain camphor. It was 
claimed to be the result of more perfect and careful pro- 
cesses of manufacture, and contained no moisture and only 
0*02 per cent, of non-volatile residue. According to the 
testimony of the Civil Governor of Fo^rao^a, who i.s also 
a director of the Bureau of Camphor Industries, a separate 
administrative bureau of the Jap»anese Government, the 
improvements iu the process are as follows : — 

Formerly the camphor vapour resulting from the distilla- 
tion from the wood was cooled directly in water. Now it 
is cooled in a tube which is kept cool by a current of water. 
The old process yielded a crop of crystals attached 
to the tops and sides of the vessel containing water, and 
made it necessary to dry them by exposure to the air. This 
was effected in sheds of such imperfect construction as to 
admit much dust and impurities which lowered the quality 
of the product. By the improved piocess now in use, the 
oamphor is either placed in closed chambers and treated 
with air fans or dried in a vacuum pan. This article is 
made in Japan and not in Formosa, where only the ordinary 
crude camphor is produced. 

The present tariff imposes in par. 12 a duty of 6 cents, 
per pound, whilst crude camphor is frde of duty under 
par. 616 of Ibe Free List. 

After comparison with a sample of ordinary crude 
camphor ihe Board discovered a differMtoe of only a little 
over O' 8 percent, in the non-volatile residue, and held 
that this was not suifioient to justify duty classification. 
They therefore decided the article to be free of duty. 

— B. W. M, 


Verdigris : U.S. Customs Decision. 

An article described as ** verdet raffiue,'* valued at about 
14 cents per pound, was assessed for duty by the collector 
at 25 per cent, ad valorem as a ** chemical salt,” under par. 
76 of the present Tariff. The importers claimed it to be free 
of duty under par. 694 of the Free List, as “ verdigris or 
Buhacetate of copper.” Previous decisions under former 
Tariff Acts had established the rule that the only article 
exempt from duty was the kind of verdigris known as 
subacetate of copper. 

Evidence was submitted to the Board showing that 
subacetate of copper is sold in the United States for 18 or 
19 cents a pound, whilst acetate of copper commands a 
price of 35 to 50 cents a pound. From this and other testi- 
mony, the Board decided “ verdet raffine ” to be free of duty 
as claimed by the importers. — R. W. M. 

XXL^PHOTOGRAPHY. 

Sized Print Paper : U.S. Customs Decision. 

The Board of General Appraisers, in accordance with 
previous rulings covering blue print paper, have decided, 
Dec. 9, 1902, that various kinds of sized print }»aper 
are dutiable under the present Tariff under par. 396 at 15 
per cent, ad val . — IL W. M. 


patent list. 

N.B.— In these lists, [A.] means "Application for Patent,” and 
[0,8.], ** Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (1) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accept^, those of the Official Journals 
in which acceptances of the Complete Speoifioations are advertised. 

Complete Specifications thus advertised as accepted aro open to 
inspection at the Patent Office immediately, and to opposition, 
within two months of the said dates. 


L— PLANT. APPARATUS, and MACHINERY. 

[A,] 27,569. Kraus. Apparatus for reducing or grinding 
materials in wet state.’*' Dec. 15. 

„ 27,629. Abraham. Filters.* Doc. 15. 

„ 27,807. Baker. Method or process for making up or 

packing solid or semi-solid chemicals and other, 
substances in small defined quantities.* Dec. 16. 

„ 27,825. Pantiii. Barrels and casks. Dec. 16. 

„ 27,890. lierdman. Non-conducting coverings for 

pipes and other surfaces. Dec. 17. 

„ 27,921. Mackenzie. Skips or hampers for carboys. 

Dec. 18. 

„ 27,997. Liquid Register Syndicate, Ltd., and Cassal. 

Apparatus for delivering measured quumities of 
liquid. Dec. 18. 

„ 28,085. Osbourn. Appliances for separating oil from 

steam. Dec. 19. 

„ 28,150. Zeller. Process of, and contrivance for 

evaporaiiug and drying substances. Dec. 20. 

„ 28,259. Maybach. Condenser. Dec. 22. 

„ 28,388. Thame and Oliver Mill Co. Pulverisiug or 

disintegrating machines. Dec. 23. 

„ 28,895. Passburg. Process and apparatus for rapid 

continuous orying of solutious.* Deo. 23. 

„ 28,402. Boult. Smoke-consuming furnaces. Dec.^8.. 

„ 28,464. Lipscombe. Filter. Dec. 24. 




PATINT LIST. 




[A.] 18,7S9* Dornuui. Grinding maobioea. Deo. 30. 

, 38,753. MenebrOker. Bougb-grinding mill. Dec. 80. 

28,756. Kerr. Famtoes. Deo. 80. 

28,850. Le Page. Mechanism for ascertaining and 
recording temperatures. Dec. 31, 

28,954. Becker. Cooling and beating apparatus. 
Dec. 31. 

rC S ] 25,993 (1901). Eobertson and Rintoul. Apparatus 
^ ’ forthetreatmentof gases with liquids. Dec. 24. 

26,715 (1901). Hultgreu and Getzmann. Centri- 
fugal separator drum. Dec. 31. 

1442 (1902). Reeves and Kynmnn. Funnel for 
separating froth from liquids. Dec. 21. 

1.587 (1902). Pott and Williamson. Centrifugal 
machines. Dec. 24. 

1616 (1902). Robinson. Apparatus for auto- 

” raatically varying the direction of flow and point 
of discharge of a continuous stream of liquid. 
Dec. 24. 

1972 (1902). Railton and Campbell. Water filters. 
Dec. 24. 

22,935 (1902). Flugge. Cooling apparatus for 

liquids. Dec. 24. 

23,770 (1902) Ekenberg. Rotary drums for evapo- 
ration apparatus. Dec. 31. 

11.— FUEL. GAS, AND LIGHT. 

f A,] 27,568. Jakob Widmer. Improvements in the pro- 
duction of solidified fuel.* Dec. 13. 

27,634, Steilberg. Dividers or distributors for 
Bunsen gas burners. Dec, 13. 

„ 27,657. Carbone. Arcs of arc-lamps. Dec. 15. 

27,668. Thompson. Liquefaction of gases. Dec. 15. 

,, 27,836, Jackson, Method and means for automa- 

tically mixing or combining acetylene gas with 
oxygen, and for drawing or forcing such gas for 
the production of a flame or flames of such 
combined gases. Dec. 17. 

„ 27,857. Mackay, Gas generators, especially car- 

bonic acid gas generators. Dec, 17. 

„ 27,917. Scbill. Apparatus for washing and similarly 

treating gas. Dec. 13* ^ 

„ 27,964. Gunmaker. Apparatus for producing in- 

tensely hot flame by the combustion of carbon 
hydrates or petroleum or its equivalent.* Dec. 18. 

27,986. Otten. Gas -generating apparatus.* Dec. 18. 

„ 28,057. Knowling. Apparatus for the consumption 

of smoke in furnaces. Dec. 19. 

„ 28,138. Wadman-Sraith, Tar-gas generator. Dec. 20. 

„ 28,147. Crossley and Atkinson. Apparatus for 

cleaning producer or other kinds of gas. Doc. 20. 

„ 28,177. Harrison. Process and apparatus for manu- 

facture of water-gas.* Dec. 20. 

„ 28,212. Steele. Gas-making apparatus.* Dec. 22. 

U.S. Application, April 10. 

„ 28,614. Beilby and Christison. Method of and ap- 

paratus for removing tar and solid particles from 
fuel gas. Dec. 27. 

„ 28,666. Harwood. Retort settings. Dec. 29. 

„ 28,724. Eaton. Fuel. Deo. 30. 

„ 28,797. Carman and Lawrence. Formaldehyde gas 

generators.* Dec. 30. U.S. Application, Feb. 4. 

„ 28,813. Brooder. Gas retort-charging apparatus.* 

Dec. 30. 

„ 28,855. Cliff. Muffle kilns.* Deo. 31. 

28,874. Middleton. Agglomerating enricber for 
increasing calorific value of compressed fuel. 
Dec. 31. 


[A.] 28A77. Hislop. Gai-prodaeeri. Dee. 3L 

[0.8.] 23,363 (1901). Pease. Machinery or apparatus for 
extraodog dust from blast-famtoe gas, or tarry 
matter f^om coal gas. Dec. 24. 

„ 26,396(1901). Feld. Recovery of hydrocyanic acid 

^om gases. Dec. 81. 

„ 1931 (1902). Beaumont. Portable acetylene gene- 

rators. Dec. 81. 

„ 1990 (1902). Dowson. Production of generator 

gas and provision of hot air therefor. Dec. 24. 

„ 2403 (1902). Salsbury. Acetylene generators, 

Dec. 31. 

2617 (1902). Robert Dempster and Sons, Ltd., and 
Broadhesd. Retort-house for inclined gas-retorts 
and the like. Dec. 24. 

„ 4918 (1902). Daniels and Daniels. Ga^-cleaning 

machiucs and apparatus for purifying gas obtained 
from gas-producers and the like. Dec. 24. 

„ .)052 (1902). Holt and Holt. Gas retorts. Dec. 31. 

„ 12,563 (1902). Peterson and Ebert. Furnaces. 

Dec. 24. 

„ 12,730 (1902). Woodall, Head, and Green. Arch 

pipe for use in gas manufacture. Deo. 24. 

„ 16,888 (1902). Schmitt. Generators for acetylene 

gas. Dec. 24. 

„ 19,255 (1902). Lake (Railroad Gas Lighting Co.). 

Acetylene gas getierators for railway carriages 
and the like. Dec. 24. 

21,543 (1902). Martius. Method of ascertaining the 
quantity of solid and liquid admixtures of gases. 
Dec. 31. 

„ 22,648 (1902). Von Anrep. Process and apparatus 

for disintegrating peat. Doc. 24. 

III.— DESTRUCTIVE DISTILLATION, TAB 
PRODUCTS, PETROLEUM. 

[A.] 28,251. Wilton. Apparatus for distillation of am- 
moniacal liquors. Dec. 22. 

„ 28,516. Lendero. Method of deodorising naphtha 

and the products of its distillation.* Deo. 24. 

„ 28,595. Thompson. Purifying and concentrating 

pyroligneous acid.* Dec. 27. 

[C.S.] 2292 (1902). Wilton. Manufacture of pitch com- 
pounds or substitutes. Dec. 24, 

„ 3862 (1902). Newton (F. Bayer and Co.). Produc- 

tion of new derivatives of the anthracene series. 
Dec. 31. 

IV.-COLOURING MATTERS and DYESTUFFS. 

[O.S.] 2149 (1902). Ransford (Cassella and Co.). Manu- 
facture of sulphide colours from nitrosotoluyleno • 
diamine. Dec. 24. 

„ 18,127 (1902). Imray (Basle Chemical Works). 

Manufacture of indoxyl and its derivativee, 
Dec. 24. 

V.— PBEPABINO, BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 27,641. Hefford and Shttttlewood. Dyeing macblnee. 
Dec. 15. 

„ 27,698. Morris. Rendering cotton and other textile 

goods and materials less inflammable. Deo* 16. 

27,847. Hardman and Hardman. Apparatni for 
degreasing cotton waste and other like fibroos 
materials. Dec. 17. 
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[A.] 27,902. Perkin and Wbipp Broi. and Todd, Ltd. 
Treatment of cotton-and-flax and cotton-and-linoo 
^ood8 to reduce the inflammability thereof. 
Dec. 17. 

„ 37,991. Carter and Baldwin. Scouring machines. 

Dec. 18. 

„ 27,992. Dubrule and Dubrule. Wool-scouring ma- 

chines.* Dec. 18. 

„ 28,100. Gebaucr. Apparatus for treating yarn, 

fibres fabfics, or othtr niateriuU with heated liquid. 
Dec 19. 

„ 28,142. Cleff. Dyeing and printing in aniline black.* 

Dec. 20. 

„ 28,174. Bucher. Colouring woollen and like goods. 

Dec. 20. 

„ 28,504. Imray. Process for avoiding the bleeding 

of dyestuffs in coloured, woven, or printed goods. 
Dec. 24. 

„ 28,646. Ribbert. Manufacture of fabrics coloured 

with indigo. Dec, 27. 

[C.S.] 2447 (1902). Aspinall. Method of sizing cotton, 
linen, and like fabrics. Dec. 24. 

„ 22,468 (1902). Walker. Apparatus for treating 

fiax and the like. Dec. 24. 

„ 22,495 (1902). Carmichael, Carraichuel, and Car- 

michael. Processes for dyeing and finishing. 
Dec. 24. 

VI.— COLOURING WOOD, PAPER, LEATHER, Etc. 

[C.S.] 2283 (1902). Moore. Machine for applying season- 
ing, colouring, and the like to skins. Deo. 24. 

„ 6698 (1902). Schmitz. Printed and painted wall 

paper. Dec. 31. 

VIL— ACIDS, ALKALIS, SALTS, Etc. 

[A,] 28,077. Cross and Young. Manufacture of useful 
products from or by means of nitrates. Dec. 19. 

„ 28,091. Dreher. See utider \iV . 

„ 28,599. Kuuffmann. Apparatus for evaporating 

leys and brines for the prcduciion of sulrs.'' 
Deo. 27. 

„ 28,600. Kauffmann. Process and apparatus for con 

centrating gypseous brine.* Dec. 27. 

„ 28,799. Steinhiirt and Vogel. Producing neutral 

sodium sulphate and acetic acid from nitre cake 
and an acetate of an alkali or alkaline earth. 
Dec. 30. 

„ 28,914. Smith and 11 inchley. Recovery of ammonia 

from gaseous effluents. Dee. 31. 

[C.S.] 25,880 (1901). Walker and Steele. Manufacture of 
caustic soda, and treatment of lime-sludge pro- 
duced in such manufacture. Dec. 24. 

„ 26,896 (1901). Feld. See under il. Dec. 31. 

„ 26,537 (1901). Dieffenbach, Manufacture of chlorine. 

Dec. 81. 

VIIL— POTTKBY, GLASS, and ENAMELS. 

[A.] 27,802. Locke. Manufacture of porcelain insulators 
and other hollow earthenware articles, and apparatus 
therefor.* Dec. 16. 

„ 27,804. Mills. Dyeing or colouring marble, onyx, 

calcareous i-tnoes, uatnral earths in an unbaked or 
baked condition, and the like. Dec. 16. 

M 28,955. Becker. Manufactur^f glass.* Dec 31. 

[C.S.] 1599 (1902) Tbooipsoo and Crystalline Co., Ltd. 
Manufacture of glass tiles and bending of sheet 
. glass to form bullnoses, mouldings, angles, 
headings, and the like. Deo. .24. 


[C.S.] 8514 (1902). Von Poscliinger. Manufacture of 
cathedral glass. Deo. 24. 

„ 20,148 (1902). Lake (Tolendo Glass Co.). Pro- 

duction of articles of glass, and apparatus therefor. 
Dec. 24. 

23,923 (1902). Shuman and Shuman. Manufacture 
of glass. Dec. 24. 

I IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 27,8.55. Watson and Langston. Aerating and 
cooling Portland cement. Dec. 17. 

„ 28,422. Ilehblethvraitc, Manufacture of bricks. 

Dec. 24. 

„ 28,679, Laidet. Manufacture of artificial building 

materials and the likt-.* Dec. 29. 

„ 28,783. Phillips. Process of separating clay, &c.* 

Dec. 30. 

„ 28,810. Landverlinand Chipaux. Cement.'* Dee. 30. 

„ 28,875. Schiinemann. Kilns for burning cement, 

lime, &c. Dec. 31. 

[C.S.] 2522 (1902). Whittaker. Manufacture of bricks or 
artificial stone blocks. Dec 31. 

„ 41.37 (1902). Thompson (Bevilacqua). Rustproof 

and fireproof compositions. Dec 31. 

„ 17,369 (1902). Dhondy. Artificial stone. Dec. 31. 

„ 23,558 (1902). Venn and Dreessen. Artificial 

marble. Dec. 31. 

„ 23,663 (1902). Gaspnry. Manufacture of artificial 

atones with an outer layer of eolourcd or other 
material. Dee. 31. 

X.— METALLURGY. 

[A,] 27,583. Crowder. Concentration of ores and other 
like substances, and apparatus therefor. Dee. 15. 

„ 37,622. Beringer. Treatment of residue and low- 

grade ores containing copper, tin, and other metals. 
Dec. 15. 

„ 27,661. Thomson. Melting and treatment of metals 

and other materials. Dec. 15. 

„ 27,710. Jardine and Goodlet. Puddling furnaces, 

re-heating furnaces, and the like.* Dec. 16. 

„ 27,745. Contardo. Furnaces for the manufacture of 

steel. Dec. 16. 

„ 27,778. Harmet. Compre.«sing steel by forcing into 

conical moulds.* Dec. 16. 

„ 28,110. Cowper-Coles Co., Ltd. Production of a 

standard silver alloyed with zinc. Dec. 19. 

„ 28,112. Evans, Jones, and Richards. 'Preatmeut of 

copper ores. Dec. 19. 

„ 28,178. Koller. Treatment ofiron and steel. Dec. 20. 

„ 28,181. Briede. Charging apparatus for blast fur- 

naces. Dec. 20. 

„ 28,240. Hunter. Manufacture of steel and malleable 

iron.* Dec. 22. 

„ 28,256. Passow. Treatment of blast-furnace and 

other slags. Dec. 22. 

„ 28,290. Mitchell. Conversion of copper matte inta 

metallic copper.* Dec. 22. 

„ 28,305. Newton and Billington. Alloys.* Dec. 23. 

„ 28,887, Thame and Oliver Mill Co. Ore pulverisers. 

Dec. 23. 

„ 28,396. Gilmour, Lindsay, Myen, and Bradfield. 

Tempering or hardening of cast-iron.* Dec. 23. 

„ 28,436. Newton and Billington. Metallic alloys. 

Dec. 24. 

I „ 28,492. Bennett. Manufacture or casting of iron,. 

I steel. 8to. Dec. 24. 








f A.1 'Campltell. CompotilloD for use in brazing. 

Dec. 24. 

„ 28,605. M'Arthnr. Special solder for aluminium, 

Dec. 27. 

28,618. Garrett. Furnaces for heating iron and 
steel. Dec. 27. 

28,784. Mason. Regenerator furnace for heating 
metals. Dec. 80. 

„ 28,925. Marks. Extracting zinc and other metals 

from ores.* Deo. .31. 

28,938. Simpson. Purifying and separating metals. 
Dec. 31. 

(C.S.] 26,166 (1901). Ellerliausen and Western. Treat- 
ment of zinc ore containing cadmium or otherwise 
Dec. 24. 

,, 26,470 (1901). Thompson. Smelting of steel and 

other metals direct from their ores hy heat and 
electricity. Dec. .'U. 

„ 2805 (1902). Westinghouse, Treatment of copper 

ores. Dec. 31. 

„ 3344 (1902). Thiel. Manufacture of irou and steel. 

Dec. 24. 


XI.— ELECTRO-CHEMISTRY uo) ELECTRO- 
METALLURGY. 

[A.] 27,720. Wilson. Electric batteries.* Dec. 1C. 

„ 27,755. Carolan. Electric furnaces or muffles. 

Dec. 16. 


B Besiks, Fermshes* 

[A.] 28,286. Kllia. Compositiou for remoTlng Tarnish.* 
Dec. 22. 

C,~-^India-rubber, ffc* 

[A.] 27,580. Wiley. Method of and apparatus for vrater- 
proodng garments. Dec. 15. 

„ 28,410. Newman. Waterproofing composition.* 

Dec. 23. 

28,567. Scammel and Muskett. Artificial gutta- 
percha. Dec. 27. 

„ 28,640. Abel. Gutta-percha substitute. Dec. 27. 

„ 28,901. Wagner. Elastic material. Dec. 31. 

[C.S.] 26,‘t63 (1901). Knravodino. Insulating material. 
Dee. 3 1 . 

XIV.— TANNING, LEATHER, GLUE, and SIZE. 

[A.] 27,597. Dreher. Titanium solutions and the manu- 
facture of leather. Dec. 15. 

„ 28,091. I)n*her. Titanic acid compounds and solu- 

tions. Dec. 19. 

„ 23,257. .James. Casein compounds.* Dec. 22. 

[C.S.] 19,090 (1902). Dunham. Process of producing 
insoluble casein. Dec. 24. 

„ 23,392 (1902). Schmalfeldt. Production of tannin. 

Dee. 31. 


„ 27,786. Heany. Insulating metallic surfaces or 

wires.* Dec. 16. 

„ 28,013. Chloride Electrical Storage Co,, Ltd. Nega- 

tive electrodes for electric accumulators, and the 
method ot forming them.* Dec. 18. 

„ 28,109. Sherard Osborne and Cowper-Coles Co., 

Ltd. Process for electroplating iron and steel. 
Dec, 19. 

,, 28,353. Wetter. Electrolysing processes and appli- 

ances. Dec. 23. 

„ 28,783. Lake. Secondary or storage batteries.* 

Dec. 30. 

„ 28,820. Mann and Goebel. Electrodes for primary 

batteries. Dec. 30. 

„ 28,848. Cowper-Coles. Secondary batteries. Dec. 31. 

[C.S.] 26,229 (1901). White. Secondary electric batteries. 
Dec. 24. 

„ 26,470 (1901). Thompson. See under X. 

XII.— FATS. OILS. AND SOAP. 

[A.] 27,889. Zadig. Manufacture of soap. Dec. 17. 

„ 28,810. Stephenson. Extracting oil from seeds, &c. 

Dec. 23. 

„ 28,717. Fischer. Soap-like remedy from fresh- 

water limestone.* Dec. 29. 

[C.S.] 2668 (1902). Bousfleld. Recoyery of glycerin. 
Dec. 81. 

XIIL— PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Ere. 

A, — Pigments, Paints, 

[A.] 27,639. Boult. Anti-fouling paints for vessels, &c.* 
Dec. 15. a 

„ 28,931. Hardingham. Manufacture of paint. Dec. 31. 

tC.S.] 4660 (1902). Runcorn White Lead Co. Production 
of lead oxide* Dec. 31. 

„ 24,719 (1902). Stewart. Copying ink. Dec. 24. 


XVL— SUGAR, STARCH, GUM, Exo. 

[A.] 28,186. Doutsch. Apparatus for whitening sugar in 
centrifugal machines by means of steam. Dec. 20. 

[C.8.] 39.30 (1902). .Johnson. Manufacture of starch. 
Dec. 31. 

XVII.-BREWING, WINES, SPIRITS, Kto. 

[C.S.] 2669 (1902). Southby. Brewing boor. Dec. 31. 

XVIII.—FOODS, SANITATION, Kxa, and 
DISINFECTANTS. 

A, — Foods, 

[A.] 28,543. Donard and Labb^. Albuminoid substances 
from maize, &c. Dec. 24. 

B,— Sanitation ; Water Pur\flcation, 

[A.] 27,748. Murphy and Mellor. Apparatus tor the 
purification of sewer gas and the atmosphere, 
Dec. 16. 

„ 28,621. Zalarski. Rendering putrefaction products 

innocuous.* Dec. 27. 

j [C.S.] 18,800 (1901). Wrightson. Treating and utilising 
j town sewage. Doc. 31. 

„ 20,056 (1902). Lees. Furnace for destroying re- 

! fuse. Dec. 31. 

I „ 21,586 (1902). Backeljau. Apparatus for purifying 

smoke and gas charged with dust and the like, 
j Dec. 24. 

„ 23,750 (1902). Parker. Distribution of liquids as 

1 sewage on water beds. Dec. 31. 

I C, — Disinfectants, 

[A.] 28.277. Bosemann. Deodorous carbolic acid and 
I its homologuos.* Dec. 22. 

< „ 28,547. Reeves. Sewage precipitant, disinfectant, 

I and deodoriser. Deo. 24. 
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Xn^PAPBB, PASTEBOABD, Etc. 

[A.] 28,428. Hawk«. Copying pap«r. Dto. 24. 

[C.S.] 26,260. (1901). Desmareftt and Geyer. Method of 
treating vegetable matters with a view to obtaining 
paper pulp. Dec. 24. 

XX. -FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 27,899. Zelinski. Process for producing organic 
acids. Dec. 17. 

„ 28,688. SillierTad. Condensation products from 

mellitic or pyromellitic acids.’" Dec. 27. 

XXI.— PHOTOGRAPHT. 

[A.] 27,607. Pltimmer. Photographic printing, and the 
apparatus therefor. Dec. 15. 


[A.] 28,284. Bauer. Solution for treating photographic 
papers.* Dec. 22. 

[C.S.] 28,260 (1902). Clarke. Development of photo 
graphic pictures. Dec. 24. 

„ 23,809 (1902). Bromhead (Chem. Fab. Helfenberg 

A.G.). Photographic toning and fixing sheets o 
absorbent material. Dec. 81. 

XXII.— EXPLOSIVES. MATCHES, Etc. 

[A.] 28,245. Bichel. Manufacture of explosives. Deo. 22 
„ 28,258. Frank. A safety explosive. Dec. 22. 

[C.S.] 1578 (1902). Walker. Manufacture of matcbee 
Dec. 24. 

„ 22,945 (1902). Wright. Match-making machines 

Dec. 24. 

„ 28,622 (1902). Criswell. Match-making machine 

Dec. 31. 

„ 23,632 (1902). Czerweny. Match-making maohinefl 

Dec. 31. 


Pirhited and Published by Btbi and SFomswoona, East Bardinii Btreat, London, B.0« for the Society of Chemical Industry.— P 6215 



JOURNAL OF : THE 

Society of Ct^emtcal 

A RECOED 

FOR ALL INTERESTED IN CHEMICAL AND ALLIED MANUFACTURES. 

ISSUED TWICE A MONTH. 


Ho. 2 .-V 0 I. XXII. JANUARY 31, 1903. No. 2.-Vol. XXII. 


Subscription of Members 2S/* per annum ; 
Biitranoe Pee 81/- j 
Election by the Council. 


Price to Non-Members 36/- per annum ; 

To Members M/- per Set of extra or back numbors. 
Single copies (Membem and Subscribers only), 
1888—1901, 2/6 each ; 1908. 1/9 each. 


Cbf ^omtp of Cftt mitai inbusftrp. 

Past Presidents : 

Sir Henry E. Roacoo, E.A.. D.C.L., LL.D., 


rn.U., T lOOl AOOA. 

Sir Frederick A. Abel, Bart., K.C.B.. G.C.V.u., 

D.O. L„ D.So.. F.R.8 1882-1888. 

Walter Weldon, F.R.S 1883-1884. 

W. H. Perkin, LL.D., PluD., F.R.S 188^1886. 

E. K. Muspratt 1886—1886. 

David Howard 1886-1887. 

James Dewar, M.A» LL.D., F.R.S 1887—1888. 

Ludwig Mond. Ph.D.. P.a.S 1888—1889. 

Sir Lowthian Bell, Bart., F.R.S 1889-1890. 

B. Rider Cook 1890-1891. 

J. Emerson Reynolds, M.D., F.R.8 1891-1892. 

Sir John Evans, K.C.B., D.C.L.. LL.D., Sc.D., 

F.R.8 1892—1898. 

E. C. 0. Stanford 1893—1894. 

T. E. Thorpe, C.B.. LL.D., 8c.D., Ph.D., F.R.S. 1894-1896. 

Thomas Tvrer 1895-1896. 

Edward Schunck. Ph.D., F.R.8 1896-1897. 

P. Clowes. D.80. 1897-1898. 

George Beilby 1898-1899. 

C, P. Chandler, D.So., M.D., Ph.D., LL.D 1809-1900. 

Jos. W. Swan, D.So., M.A., P.R.8 1900—1901. 


COUNCIL FOR YEAR ENDING JULY 1903. 


President ; Ivan Levinstein. 


Vice-Presidents : 


Prof. Marston T. Bogert, A.B., 
Ph.B. 

Prof. 0. F. Chandler, D.Sc., 
M.D., Ph.D., LUD. 

Dr. John Clark. 

Prof. Q. G. Henderson, D.Sc. 
E. Grant Hooper. 

Dr. B. Messel. 


B. A. Brotherton. M.P. 
Eustace Carey. 

Dr. Edw. Divers, F.B*.S. 
Thos. Fairley. 

Dr. J. Grossmann. 

Prof. W. R^ E. Hodgkinson, 
Ph.D. 


J. M. C, Paton, 

Dr. P. B. Power. 

Sir Wra. Ramsay, K.O.B. 

D.8o„ LL.D.. F.R.S. 

Dr. Boverton Redwood, 

Dr. vTos. W. Swau, F.R.S. 
Thos. Tyrer. 


Ordinary Membere of Council : 

j David Howard. 

I Dr. J. Lewkowitsch. 

N. H. Martin. 

I Prof, E. J. Mills. D.Sc., F.R.S, 
I Max Muspratt. 

I Frank Scudder. 


Sectional Chairmen and Secretaries, 


Oakatian. 


Prof. W. R. Lang. 

F. H. Tate. 

Walter P. Reid. 

[van levinstein. 

W. L. Rennoldson. 

1 Alfred Burton. 

Liverpool. 

1 Dr. T. Lewis Bailey. 

London. 

i A. R. Ling. 

Manchester. 

1 J. Carter Bell. 

Nbwcastlb. 

1 F. C. Garrett. 

Dr. V. Coblents. 

New Yore. 

1 Dr. H. Sohweitser. 

L. Archbutt. 

Nottingham. 

1 J. T. Wood, 

T. L. Patterson. 

Scottish. 

1 Dr. Thos. Gray. 

Jas. B. Bedford. 

Tobkshirb. 

1 l^f. H. R. Procter. 


Honorary Treasurer : 

Samuel Hall, East London Soap Works, Bow, E. 


Honorary Foreign Secretary : 

Dr. Ludwig Mond, F.Bi.S. 

General Secretary t Charles Q. Oresswell. 

OtHcee ; Palace Chambers, 9, Bridge Street. Westminster. S.W. 
Telegraphic Adtireee : 69. Palatable, London. 


TFIE JOURNAL. 


Publication Committee : 
The President. 


A. H. Allen. 

G. Beilby. 

J. Carter Boll. 

Joseph Bernays, M.I.C.E. 

H. Brunner. 

Edw. Divers. M.D.. D.Sc., F.R.8. 
^ Sir John Evans, K.C.B.. F.R.S. 
Prof. A. G. Green. 

Samuel Hall. 

Otto Hehner. 

John Heron. 

D. B. Hewitt, M.D. 

Prof. W. B. E. Hodgkinson, 
Ph.D. 

E. Grant Hooper. 

David Howard. 

Prof. A. K. Huntington. 

Wm. Kellner, Ph.D. 


Charles A. Kolin, M.So., Ph.D. 
J. Lewkowitsch, Ph.D. 

A. B. Ling. 

W. Matmab. 

N. H. Martin. 

Ludwig Mond. Ph.D., F.B.8. 

B. K. R. Newlands. 

John Pattlnson. 

F. B. Power, Ph.D. 

Prof. H. B, Procter. 

Sir Wm. Rainsay.K.C.B., LL.D. , 
F.B.S. 

Boverton Redwood, D.So. 
Walter P. Reid. 

John Spiller. 

W. S. Squire, Ph.D. 

Thomas Tyrer. 


EdUor t 

Watson Smith, 84, Upper Park Road, Haventock Hill, N.W. 


Assisted by the following Staff of Abstractors t 



I., XII. 

J. L. Baker 

XVI.,XVII. 

H. Ballantyne . . . 

....ll.,XIL 


III. 

E. Bents 

..IV., V.,VI. 

J. O. Braithwaite 


J. F. Briggs . . . . [ 

XVL, X VIL, 
XIX., XX. 

T. F. Burton, B.Sc, 

. Patent List. 

J H Gollina 

X. 

C. F. Cross V 

XII., XIX. 

J. T. Dunn, D.So. 

....VII.,X. 

Walter C. Han- 
cock, B.A 

} VIII., IX. 

J. W. Hinchley. ( 

I., VIIL, 
IX..X.,XXL 

R. L. Jenks 

f XIII. C.. 
IX1V..XIX. 

61. C. Lamb 

...VI.,XIV. 


W. G. McMillan 

N. H. J. Miller, Ph.D IV. 

A. More VIL. XVIII. 

J.G. Parker. PIlD XIV, 

XVI., xvn. 

T. H. Pop©., .XVI., XX., XXL 

F. W. Henaut Index. 

G. H. Robertson XL 

Chas. Salter . . XV^I* ^xV^II. 

M. J. Salter XIIL 

R. Sandon II. 

J. Shields, D.Sc.. Ph.D. ...XL 
A. Shonk Qen. Chem. 

W. P. Skortchley . . . . { xvi'fl. 


T. A. Lawson. Ph.D. . . I V., XX. 

F. H. Leeds (xUL.xkL 

A. £. Leighton XXII. 

Herbert Levinstein, ) y 

J. MoCrae, Ph.D IV. 

G. W.MacDonald,MBc..XXIL | 


B. Sonstadt.IIL. VIL, X.XV. 

B. Howard Tripp, ) IIU VI1„ 

Ph.l) S iVL 

Charles T. Tyrer XX. 


IuJ.de Whalley, B.So. .XVL 

A. Wingham X. 

Joseph T. Wood... XIV. 



60 


JOURNAL OF THB 800I8TY OP OffBMIOAL INDUSTRY 


(Van. 31. IMS. 


Canatifan 


Chairman : W. B. Lang. 

Tio-Chairmen {Svfold'van c£*rLinde. 
Committee: 

G. W. Oampbell Arnoit. i Thoa. Heya. 

J. H. Bowman. I Edgar B. Kenrick. 

Hugo OarlRson. Thoa. MacKarlano. 

V. H. OlPTguo. E. J. Smale. 

W. G.Ellii. .1. M. Sparrow. 

W. Hodgson Ellis. Thos. L. Willson. 

W. L. Goodwin. 


Hon. {Secretary and Treasurer : 

Alfred Burton, 42, Front Street West, Topont(». 


llelMastU Affttoiu 


A. Allhusen. 
P. P. Bedson. 
H. 8. Collins. 
J. T. Dunn. 
T.W. Hogg. 
H. Louis. 


CMiirmant W. L. Bennoldson. 
Vice-Chairman ; N. H. Martin. 
Committee ; 

J. Mather. 

John Paltinson. 
W. W. Pioctor. 
Harry Smith. 

J. E. Stead. 

C. E. Stuart. 


Hon. Local Secretary and Treasurer : 

F. C. Garrett, Purham College of Science. Neweastle-on-Tyno. 


l^oik Britton. 


l^ibripool ^S»rction. 


Cha / rm an : F. H . Tal e. 


Vice- Chair mam C. Longuet Higgins. 


Percy Bateson. 

J. Campbell Brown. 
Eu 8 ta (!0 Caroy. 

G. C. CInyton. 

Jas. < . Conroy. 

G. Watson Gray. 


Committee : 

Max Muspratt. 
Julius Ruschon. 
I Alf. Sinetham. 

I H. B. Stocks. 

•T.W. Towers 


Hon. Treasurer: W. P. Thompson. 


Hon. Local Secretary : 

T. Lewi.H Bailey. llnivei*Hit.v College, Liverpool. 


Honbon 4^mton4 


CJmirman: WalbT F. Reid. 
Vice-Chairman : A. Gordon Salamon. 


Julian L. Baker. 

A. C. Chapman. 

B. Divers. 

M, O. Forster. 
Oscar Guttmann. 
Otto Hehner. 

H. Hemingway. 
W. Kellner. 


Committee : 

J. Lowkowitsch. 

A. Gordon Salamon. 
W. 8. Squire. 

F. Napier Sutton* 

L. T. Thome. 

C. T. Tyrer. 

Frank Wilson. 


Hon. Local Secretary : 

A. R. Ling, Laboratory, 2, St. Dunstan’s Hill, E.C. 


Chairman : V. Cohlents. 
Vice-Chairman : Russell W. Moore. 


Committee : 


L. Baekeland. 

(4. DrobJigg. 

W. F. Fuerst. 

A. P. Hallock. 

E. J. Lederle. 

K. G. Ixive. 

Clifford Richardson. 


W. T. Schieffelin. 
R. C. Schhpphaus. 
a. C. Stone. 
M.Toch. 

I). Woodman. 

F. G. Zinsser. 


Hon. Treasurer : R. C. Woodcock. 


Hon. Local Secretary : 

H. Schwoitzi'r, 40, Stono Street, New York. U.S.A. 


iHottingham Section. 


Chairman: L. Archbutt. 
Vice-Chairman : F. Stanley Kipping. 
Committee : 


8. E. Burford. 

F. J. R. ( -arulla. 
R. M. Caven. 

H. B Mavfield. 
Loxley Meggitt. 
J. O'Sullivan. 


Hon. Treasurer : 


J. M. C. Baton. 
A. L. Stern. 

S. Trotnmn. 

G. J. Ward. 

J. White. 

J , Pentecost. 


Hon. Local Secretary : 

J. T. Wood, 62, l^ark Road, Nottingham. 


SESSION 1902-190.1. 


Wednesday, Feb. 25. 1903.— Mr . Loxley Meggitt. “ The Fractional 
Pistillation Test for Petrols, Petroleum Spirit, or Jienziiie.” 


iktotttei) ^tction. 


SESSION 1902-1903. 


Monday, Feb. 2, 1903.— Mr. Thos. Tyrer. “ The Need of Duty-free 
Alcohol for British Manufactures.” 


iBantbesittr Section. 


J. Allan. 
W. Brown. 
B. Clayton. 
J. Craven. 
W. Heys. 

J. Habner. 


Chairman: Ivan Levinstein. 
Vice-Chairman : G. H. Bailey, 
Committee: 

H. Levinstein, 
W. J. Pope. 

H. Porter. 

T, Stenhouse. 
H. Terry. 


Bon. Local Secretary : 

J. Carter Bell, The Cliff, Higher Broughton, Manchester. 


SESSION 1902—1903. 


Friday, Feb. 6, 1908.— Dr, W. A. Butie. “ Some Recent Uevelopmeiits 
in the Iron and Steel Industries, considered from an Economic 
Standpoint.” 


Chairman : T. L. Patterson. 

Vice-Chairman : D. J. Playfair. 

Committee : 

W. Garrick Anderson. Jas. Hope. 

E. M. Bailey, H. Ingle. 

H. Bumby. D. S. Jerdan. 

D. B. Dolt. W. G. Johnston. 

C.J. Ellis. A. D. Ker. 

Thos. Ewan. J. G. F. Lowson. 

W. Frew. J. MoCuiloch. 

Jas. Hendrick. 

Bon. Secretary and Treasurer : 

Thomas Gray, c/o Gourlay and Deas, 1»0, Hope Street, Glasgow. 


f^orkatnrr ^stetton. 


Chairman : Jus. B. Bedford. 
Vice-Chairman: T. Fairley. 
Committee: 


C. 8. Bedford. 

B. A. Brotherton. 
John W. Cobbk 
H. Grandage. 

H. Ingle. 

A. J. Murphy. 


S. Q. Rawson. 

G. W. Slatter. 

A. Smithella. 

A. Turnbull. 

H. A. Wataon. 
J.B. Wilkinson. 


Bion. Local Secretary and Treasurer ; 

H. R. Procter, The Yorkshire College, Leeds. 
Bon. Aesistant Secretary : A, Turnbull. 



aECTIONAL COMMITTEES ; NOTICES: MEMBERS ELECTED. 


PATENTS RULES, 1908. 

COMPrLSOUY lilOENSJCS ANf> REVOCATION OF PATENTS. 

1. A petition to the Board of 'I’radc for an order under 
Section 8 of the Patents Act, 1902. shall show clearly the 
nature of the petitioner’s interest and the ground or grounds 
upon which he claims to be entitled to relief, and shall 
state in detail the circumstances of the case, the terms upon 
which he asks that an order may be made, and the purport 
of such order, and the name and address of the patentee 
ami any other person who is alleged in the petition to have 

made default. ^ x- u n i 

2. The petition and an examined copy tnereot snail be 
left at the Patent Office, accompanied by affidavits or 
statutory declarations in proof of the allegations contained 
in the petition, together with any other documentary evidence 
in support ; and the petitioner shall, simultaneously with, or 
as soon as may he after the leaving of such petition, deliver 
to the patentee and any other person who is alleged in the 
petition to have made default, copies of the petition and of 
such affidavits or statutory declarations and other docu- 
mentary evidence in support. 

<t. The persons to w'hora such copies are delivered hv the 
petitioner may, within 14 days after being invited to do so 
by the Board of Trade, leave at the Patent Office their 
affidavits or statutory declarations in answer, and, if they do 
HO, shall deliver copies thereof to the petitioner ; and the 
petitioner may. within 14 days from such last -mentioned 
delivery, leave at the Patent Office his affidavits or statutory I 
declarations in reply, and, if he does so. shall deliver copies | 
thereof to the patentee or any other person alleged io the j 
petition to have imvde default, such last-mentioned affidavits 
or statutory declarations being confined to matters strictly 
in reply. 

The times prescribed by this rule may be altered or 
enlarged by the Board of Trade, if they think fit, upon 
such notice to parties interested and upon such terms, if 
arv, as they may direct. 

(. No further evidence than as aforesaid may be left by 
either side at the Patent Office except by leave or on 
requisition of the Board of Trade, and upon such terms, if 
any, as the Board may think fit. 

5. The Board of Trade shall consider the petition and 
the evidence, with a view to satisfying themselves whether 
a primH facie case has been made out for proceeding furtlier 
with the petition, and if they are not so satisfied they shall 
dismiss the petition. 

6. If they are so satisfied, they shall consider whether 
there is any probability of an arrangement being come to 
between the parties, and if it appears to them that there is 
any reasonable probability that such an arrangement can 
be come to, they may take such steps as they consider 
desirable to bring it about, and in the meanwhile may defer 
the reference of the petition to the Judicial Committee of 
the Privy Council. 

7. If the Board are not of opinion that there is a reasonable 
probability of any arrangement being come to between the 
parties, and are satisfied that a ^rimd facie case has been 
made out by the petitioner, they shall refer the petition to 
the Judicial Committee, with copies of any affidavits, 
statutory declarations, or other documentary evidence which 
may have been furnished under the foregoing Rules, and 
with certified copies of all entries in the Register of Patents 
relating to the patent in question, and any other information 
in the possession of the Board which it appears to them 
may he of service to the Judicial Committee in ascertaining 
what persons should be made parties to the proceedings 
bclore the Committee, and the Board shall give written 
notice to the parties that the petition has been referred to 
the Judicial Committee. 

COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its liooal Seotbns, axe requested to take notice that 
under Bole 48 of the Bye-laws the Society has the right of 


priority of publication for three months of all such papers, 
infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints oan 
be furnished to the author. 


i INTERNATIONAL CONGRESS OF APPLIED 
I CHEMISTHY. 

i The attentioo of Members of the Society is called to the 
> fact that the International Congress of Applied Chemistiy' 
j will meet in Berlin, during Whitsuntide week of this year. 

! A committee of this Society has been formed to co-operate 
i with the other British Chemical Societies in endeavouring 
I to secure an adequate roproseutatinn of British Chemical 
i InduHtry, and it is requested that the names of those pro- 
I posing to attend the Congress be forwarded to the General 
Secretary, in order that a formal invitation from the 
! Organising Committee in Berlin may be sent to them. 

I The Congress will be opened on June 2nd, 1903. On 
i Wednesday, June Srd, Friday the 5th, and Monday the 
8th, meetings will 1 h^ held for the reading and discussion 
I of papers. The subjects to bo treated are classified as 
i follows : — 

I. Analytical Chemistry. Apparatus and Instru- 
ments. 

If. Chemical Industry. Inorganic Products. 

III. Metallurgy and Explosives. 

IV. Chemical Industry. Organic Products : — 

Subsection A, — Organic Preparations, including 
Tar Products. 

Subsection H. — Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Starch Manufacture. 

VII. Chemistry of Agriculture. 

VIII. Hygiene, ChomiHtry of Medicinal and Pharma- 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XI. Legal and Kconomio Questions connected with 
Chemical Industry. 

The Vereiu Deutscher Ckemiker, the Deutseker Bunsen- 
gesellschaft for Applied Chemical Physios, and the Verein 
Deutscher Zuckertechnikerf have already decided to hold 
their respective annual meetings for 1908 in conoeotion 
with the Congress. 

An executive local committee will make arrangeoienti for 
the entertainment of visitors during their stay. 

As formal invitatious are now b^ing sent out, applications 
to join the Congress, accompanied by a remittance of 1/., 
should be sent in to the General Secretary without delay. 

All communications and questions, so far as they cannot 
be answereil by the various organising committees, should 
be addressed to the Secretary of the Congress, Or. G. 
Fulvermacher, Cbarlottenburg, Marohstrasse No. 21. The 
formation of organising committees is already in progress 
in England, Belgium, France, Italy, Portugal, Switzerland, 
Servia, and Turkey. 

lint of iKlembrrs 01ectrti 

23rd JANUAB7 1903. 

Anfilogoff, N. A., c/o The Roumanian Oil Trust, Ltd., 
Thames Haven, Stauford-le-Hope, Essex, Chemist. 
Bailey, E. H. S., Kansas State University, Lawrence, Ras., 
U.S.A., Professor of Chemistry. 

Ball, S F., Hull Avenue and 209th Street, Bronx Borough, 
New York City, G.S.A., Analytical Chemist. 

Bates, C. O., Cedar Rapids, Iowa, U.S.A.. Teacher of 
Chemistry. 

Berrjr, Wilton G., 329, West 83rd Street, Manhattan 
l^rough, New York Cicy, U.S.A., Chemist. 

Bird, Thomas, 59a, Brook Street, Grosvenor Square, W., 
Surgeon. 

Bishop, Howard B., 609, Greene Avenne, Brooklyn, N.Y., 
U.aA., Chemist. 

B 2 



[Jan. 


62 JOUENAL OF THE SOCIETY OF OHBMIOAL INDDSTEY. 


Blamentbal, Lionel, CrnmpfaU Vale Chemical W 9 rkfi, 
Blackley, near Manchester, Chemist. 

Clark, Edmund, 426, Sanford Avenue, Flushing, N.Y., 
U.S.A , Chemist. 

Cofman-Nicoresti, J., 41, Hart Street, Bloomsbury, W.C., 
Chemist. 

Cox, riarry J., c/o Beggs and Cobb, Winchester, Mass., 
U.S.A., Superintendent. 

Dean, Harry, 21, Greenhead Hoad, Huddersfield, Chemist. 

Divine, Robt. E., Hamburg, Erie Co., N.Y., U.S.A., 
Chemist. 

Dyck, George E., The National Provisioner’s Laboratory, 
78-60, Broad Street, New York City, U.S.A., Analy- 
tical Chemist. 

Kdkins, George J., 41, Parkbolme Road, Hackney, N.E., 
Oil Refiner. 

Euler, C. G., 18-20, Platt Street, New York City, U.S.A., 
Agent for Essential Oils. 

Evershed, John, Union Oil Mills, Copenhagen Place, 
Limehouse, £., Chemist. 

Fairhall, Edwin J., 29, Winsham Grove, West Side, 
Clapham Common, S.W., Analytical Chemist. 

Fish, Charles C. U., 10, Park Square, Boston, Mass., , 
U.S.A. , Chemist. 

Forbes, David L. H., 14, Shannon Street, Toronto, Canada, ! 
Student. I 

Gaylord, Wallace K., Throop Polytechnic Institute, | 
Pasadena, Cal., U.S.A., Professor of Chemistry. 

Gilby, Joseph W., Berners Street, Peterson Road, Wakefield, ! 
Works Chemist. ! 

Gillian, U. Hampson, c/o General Chemical Co. ; Bayonne, ! 
N.J., U.S.A., Chemist. ‘ | 

Guthrie, Alan, c/o Cooper, Allen, and Co., Cawnpore, India, i 

Leather Trades Chemist. j 

Harms, Armin, C46, Broadway, Milwaukee, Wis., U.S.A., I 

Brewing Chemist. 

Harrington, Edw. M., Aetna, Lake Co., Ind., U.8.A., 
Explosives Manufacturer. 

Hegeman, John W., 102, Barhey Street, Brooklyn, N.Y., 
U.S.A., Chemist. 

Hemitreet, George P., Hastings on Hudson, N.Y., U.S.A., 
Mechanical Engineer. 

Isherwood, Oswald, 6, Hard^ Street, Peel Green, Patricroft, 
near Manchester, Chemical and Mechanical Engineer. 

Kennedy, Hugh Watson, 626, South 19th Street, Phila- 
delphia, Pa., U.S.A., Chemist. 

Kremer, Frank N., 646, Broadway, Milwaukee, Wis., U.S.A., | 
Chemist. | 

Lane, Nathaniel J., U.S. Laboratory, 641, Washington ^ 
Street, Manhattan Borough, New York City, U.S.A., 
Analytical Chemist. 

Larter, Alfred T., The Basingstoke Ironworks, Basingstoke, 
Hants, Chemist. 

Massey, Joseph B., 60, Colne Road, Burnley, Chief Sanitary ! 
Inspector. , 

Maxim, Hudson, 891, Sterling Place, Brooklyn, N.Y., i 
U.S.A., Chemist and Mechanical Engineer. ■ 

Millington, Abraham, c/o John Parry, E.V. Wharf, The ' 
Docks, Newport, Mon., Metallurgical Chemist. | 

Milnes, Cresswell, Associated Portland Cement Manufac- : 
turqrs (1900), Ltd. (White’s Branch), Swanscombe, 
Kent, Chemist. 

Murray, Charles B., c/o Carnegie Steel Co., Braddock, Pa., 
U.S.A., CJhemist. 

Myerd, Edgar C., lows State College, Ames, Iowa, U.S.A., 
Agriouliural Chemist. 

Nakayama, Takakichi, Burgess Sulphite Fibre Co., Berlin, 
N.H., U.S.A., Chemist. 


Ozias, Ramon E., 782, Clinton Avenue, Newark, N.J., 
U.S.A., Assayer. 

^ Palmenherg, O. W., 107, West 70th Street, New York Ci»y, 
U.S.A., Chemist. 

Peffer, Harry C., P.O. Box 218, East St. Louis, HI., U.S.A., 
Manufacturing Chemist. 

Queneau, Augustin L., c/o New Jersey Zinc Co., Newark, 
N.J., U.S.A., Mining Engineer. 

Remsen, Prof. Ira, Johns Hopkins University, Baltimore, 
Md., U.S.A., IVesident. 

Smith, Dr. Warren R., Lewis Institute, Chicago, HI., U.S.A., 
Teacher. 

Stoddard, Jesse D., c/o American Radiator Co., Lake and 
Dearborn Streets, Chicago, 111., U.S.A. 

Thatcher, Edward J.. Firfield House, Knowle, near Bristol, 
Merchant snd Manufacturer. 

Townsend, C. E. C., 113, Jeroingham Road, New Cross, 
S.E., Commission Agent. 

Tufts, C. G., 30, Clieuango Street, Binghamton, New York, 
U.S.A., Chemical Engineer. 

West, Leonard, 203, Uttoxeter New Road, Derby, Manu- 
facturing Chemist. 


Cfiangrst of 

When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Allibon, G. II., l/o Donegal Place ; 35, Eglantine Avenue, 
Belfast, Ireland. 

Argali, P., l/o P.O. Box 843; 728-732, Majestic Buildings, 
Denver, Col., U.S.A. 

Bailey, Edwin M., l/o Midcalder ; The Elms, East Calder, 
N.B. 

Baxter, W. H.; communications to Nuthurst, Streatlmm, 
S.W. (correction). 

Beckett, Jos. H., I/o Brymbo; 3, Leabank Avenue, Egre- 
mont, Cheshire. 

Bird, Wm. R. •, Journals to Laboratory, G.W.R. Works, 
Swindon. 

Black, W. G., l/o Basingstoke; 9, Routh Road, Wands- 
worth Common, S.W. 

Burwell, A. W., l/o Superior Street; 125, Quebec Street, 
Cleveland, Ohio, U.S.A. 

Cochrane, A. Lyude ; communications to 55, Kilby Street, 
Boston, Mass., U.S.A. 

Cook, Arthur J„ l/o Hailing; 167, Richmond Ruad, 
Hackney, N.E. 

Dickinson, Frank ; l/o Manchester ; 26, O’Connell Avenue, 
Berkeley Road, Dublin. 

Donald, Wm. j Journals to Great Oakley, Harwich, Essex. 

Dott, D. B. ; communications to Abbey Hill Chemical 
Works, Edinburgh. 

Dunn, J., l/o Brown Street; Northern As.suranco Buildings, 
Albert Square, Manchester. 

Dunn, P., l/o Brown Street ; Northern Assurance Buildings, 
Albert Square, Manchester. 

Ede, H. K. ; l/o English Club j c/o Copaquire Copper Sul- 
phate Co., Ltd., Iqoique, Chile. 

Evans, W. Percival, l/o Christ’s College; Canterbury 
College, Christeburoh, N.Z., Professor of Chemistry. 
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PATENTS RULES, 1908. 

COMPrLSOUY lilOENSJCS ANf> REVOCATION OF PATENTS. 

1. A petition to the Board of 'I’radc for an order under 
Section 8 of the Patents Act, 1902. shall show clearly the 
nature of the petitioner’s interest and the ground or grounds 
upon which he claims to be entitled to relief, and shall 
state in detail the circumstances of the case, the terms upon 
which he asks that an order may be made, and the purport 
of such order, and the name and address of the patentee 
ami any other person who is alleged in the petition to have 

made default. ^ x- u n i 

2. The petition and an examined copy tnereot snail be 
left at the Patent Office, accompanied by affidavits or 
statutory declarations in proof of the allegations contained 
in the petition, together with any other documentary evidence 
in support ; and the petitioner shall, simultaneously with, or 
as soon as may he after the leaving of such petition, deliver 
to the patentee and any other person who is alleged in the 
petition to have made default, copies of the petition and of 
such affidavits or statutory declarations and other docu- 
mentary evidence in support. 

<t. The persons to w'hora such copies are delivered hv the 
petitioner may, within 14 days after being invited to do so 
by the Board of Trade, leave at the Patent Office their 
affidavits or statutory declarations in answer, and, if they do 
HO, shall deliver copies thereof to the petitioner ; and the 
petitioner may. within 14 days from such last -mentioned 
delivery, leave at the Patent Office his affidavits or statutory I 
declarations in reply, and, if he does so. shall deliver copies | 
thereof to the patentee or any other person alleged io the j 
petition to have imvde default, such last-mentioned affidavits 
or statutory declarations being confined to matters strictly 
in reply. 

The times prescribed by this rule may be altered or 
enlarged by the Board of Trade, if they think fit, upon 
such notice to parties interested and upon such terms, if 
arv, as they may direct. 

(. No further evidence than as aforesaid may be left by 
either side at the Patent Office except by leave or on 
requisition of the Board of Trade, and upon such terms, if 
any, as the Board may think fit. 

5. The Board of Trade shall consider the petition and 
the evidence, with a view to satisfying themselves whether 
a primH facie case has been made out for proceeding furtlier 
with the petition, and if they are not so satisfied they shall 
dismiss the petition. 

6. If they are so satisfied, they shall consider whether 
there is any probability of an arrangement being come to 
between the parties, and if it appears to them that there is 
any reasonable probability that such an arrangement can 
be come to, they may take such steps as they consider 
desirable to bring it about, and in the meanwhile may defer 
the reference of the petition to the Judicial Committee of 
the Privy Council. 

7. If the Board are not of opinion that there is a reasonable 
probability of any arrangement being come to between the 
parties, and are satisfied that a ^rimd facie case has been 
made out by the petitioner, they shall refer the petition to 
the Judicial Committee, with copies of any affidavits, 
statutory declarations, or other documentary evidence which 
may have been furnished under the foregoing Rules, and 
with certified copies of all entries in the Register of Patents 
relating to the patent in question, and any other information 
in the possession of the Board which it appears to them 
may he of service to the Judicial Committee in ascertaining 
what persons should be made parties to the proceedings 
bclore the Committee, and the Board shall give written 
notice to the parties that the petition has been referred to 
the Judicial Committee. 

COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its liooal Seotbns, axe requested to take notice that 
under Bole 48 of the Bye-laws the Society has the right of 


priority of publication for three months of all such papers, 
infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints oan 
be furnished to the author. 


i INTERNATIONAL CONGRESS OF APPLIED 
I CHEMISTHY. 

i The attentioo of Members of the Society is called to the 
> fact that the International Congress of Applied Chemistiy' 
j will meet in Berlin, during Whitsuntide week of this year. 

! A committee of this Society has been formed to co-operate 
i with the other British Chemical Societies in endeavouring 
I to secure an adequate roproseutatinn of British Chemical 
i InduHtry, and it is requested that the names of those pro- 
I posing to attend the Congress be forwarded to the General 
Secretary, in order that a formal invitation from the 
! Organising Committee in Berlin may be sent to them. 

I The Congress will be opened on June 2nd, 1903. On 
i Wednesday, June Srd, Friday the 5th, and Monday the 
8th, meetings will 1 h^ held for the reading and discussion 
I of papers. The subjects to bo treated are classified as 
i follows : — 

I. Analytical Chemistry. Apparatus and Instru- 
ments. 

If. Chemical Industry. Inorganic Products. 

III. Metallurgy and Explosives. 

IV. Chemical Industry. Organic Products : — 

Subsection A, — Organic Preparations, including 
Tar Products. 

Subsection H. — Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Starch Manufacture. 

VII. Chemistry of Agriculture. 

VIII. Hygiene, ChomiHtry of Medicinal and Pharma- 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XI. Legal and Kconomio Questions connected with 
Chemical Industry. 

The Vereiu Deutscher Ckemiker, the Deutseker Bunsen- 
gesellschaft for Applied Chemical Physios, and the Verein 
Deutscher Zuckertechnikerf have already decided to hold 
their respective annual meetings for 1908 in conoeotion 
with the Congress. 

An executive local committee will make arrangeoienti for 
the entertainment of visitors during their stay. 

As formal invitatious are now b^ing sent out, applications 
to join the Congress, accompanied by a remittance of 1/., 
should be sent in to the General Secretary without delay. 

All communications and questions, so far as they cannot 
be answereil by the various organising committees, should 
be addressed to the Secretary of the Congress, Or. G. 
Fulvermacher, Cbarlottenburg, Marohstrasse No. 21. The 
formation of organising committees is already in progress 
in England, Belgium, France, Italy, Portugal, Switzerland, 
Servia, and Turkey. 

lint of iKlembrrs 01ectrti 

23rd JANUAB7 1903. 

Anfilogoff, N. A., c/o The Roumanian Oil Trust, Ltd., 
Thames Haven, Stauford-le-Hope, Essex, Chemist. 
Bailey, E. H. S., Kansas State University, Lawrence, Ras., 
U.S.A., Professor of Chemistry. 

Ball, S F., Hull Avenue and 209th Street, Bronx Borough, 
New York City, G.S.A., Analytical Chemist. 

Bates, C. O., Cedar Rapids, Iowa, U.S.A.. Teacher of 
Chemistry. 

Berrjr, Wilton G., 329, West 83rd Street, Manhattan 
l^rough, New York Cicy, U.S.A., Chemist. 

Bird, Thomas, 59a, Brook Street, Grosvenor Square, W., 
Surgeon. 

Bishop, Howard B., 609, Greene Avenne, Brooklyn, N.Y., 
U.aA., Chemist. 
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Analyait of Cassava Root. 


— 

Natural 

Root. 

i 

Dry Root. 

Flour. 

Water 

00*745 

5*170 

! 10*600 

Protein 

0*855 

2*455 

1*310 

Fat 

0*188 

0*625 

' 1*500 

Resins, alkaloids. <&c 

0*115 

o*:i25 

0*640 

Amides and suxais 

5*050 

KrOlK) 

‘ 10*640 

Crude flbre 

l*rtS5 

4*800 

j 2*000 

8tarGh 

j 21*075 

08*.5.SO 

' 04*030 

Ash 

ir710 

2*105 

1*800 

Potash 

I o*;i(Kj 

0*800 

1 

Phosphoric acid 

0*080 

0*2.35 

1 


Cassava as a Competitor of Maize , — From the above 
analj^i^ it is safe to assiune that, on an average, 25 per cent, 
of pwe starch can be obtained from the fresh roots, with 
proper mechanical arrangements. Compared with maize 
and potatoes, upon which practically the whole world depends 
for its supply of starch, the average yield of starch is as 
follows: — Maize, 53; potatoes, 18; cassava, 25 percent. 
An acre of ground yields 40 bushels of maize, which in 
turn yield 1,200 lb. of starch, whilst the same ground will 
yield 10 tons of cassava, yielding 6,720 lb. of glucose and 
6,600 lb. of starch. I am informed by Mr.^ Perkins, of 
Florida, who has given great attention to the cultivation 
of the root for this manufacture, that it is (lossible to reach 
a much greater amount per acre in Florida. 

In Jamaica, where the plants grow all the year round, 20 
tons per acre could be grown with ease by proper cultiva- 
tion and proper attention to modern agriculture, or nearly 
10 times as much starch per acre as from maize. ShouUl 
the proper cultivation of the plant be attempted, the cheap 
labour and other advantages in Jamaica would bo an im- 
portant factor in ruling the price of the world^s starch 
supply. Even at present, in Florida, the attempts to 
manufacture starch from cassava in limited quantities 
prove that it is destined to take an important position in 
this industry in the United States of America, and, as 
already statod, several States outside Florida are adapted 
to its growth. 

Great Britain, with her important tropical possessions, 
could rule the world in the manufacture of starch and allied 
products, as cassava flour could be made and shipped to the 
great manufacturing centres at a price far below the lowe^t 
point of maize, in addition to which 65 per cent, of the 
cassava flour would be available for pure starch and over 
80 per cent, for glucose of the highest grade on the market. 
If such were the case the maize product could not compete ; 


it would displace that material, leaving it in its proper pl^ 
as food for man. Furthermore, the treatment of maize for 
starch and glucose is tedious and costly, whilst the process 
for cassava products is simple and cheap and the resulting 
products purer. 

The quantity of starch per acre obtained from the three 
different sources furnishes an accurate basis for estim itmg 
the relative value of each crop to the starch manufacturer. 
When maize is 45 cents per bushel in Chicago, then the 
crude starch from that source is 1^ cents per pound. 
With potatoes at 50 ernts per bushel the unmanufactured 
starch is 5 cents per pound, while cassava grown on a basis 
of 8 or 10 tons per acre (as at Lake Mary, Florida, where 
the only complete cassava-starch factory in the world is 
situate) costs half a cent per pound in the unmanufactured 
state. It is quite oviilent, then, that cassava is the cheapest 
known source of starch, costing, at the above market values 
and existing methods of planting, one-foiirth as much as 
maize starch. 


' Fig. 1. -Cassava Starch, x 150. 

The following table shows the leading microscopic 
i characters of six of the most important starches : — 




Gullin'’. 


Measurement 


Surlace. 


Hilum. 


M rkinits. 


(1) PniAto 

Oval or elliptical { 

niiii. 

1/25 Jong diam. ; ; 

TJnifoniil.V hut 
slightly convex. I 

Flat 

Dnrk si»ot near the 

Concentric rings 


Rectilinear and j 

1/37 short diara. , 

1/250 1 

None 

cloNO'l. curves. 
None. 


jK)lvsronal. 
Rectilinear and 

1/70 

Unovonund j 

slightly concave. ! 

Uneven and i 

Stellate nr 

None. 


polygonal. 

Rectilinear and 1 

1/70 ; 

irregular largo 
central. 
Stellate or 
inegnlftr largo 
(central, 
t Dark spot 

eecentM(5 

Nearer broad end 
circular, criu ial 
transven-e line 

1 or slit. 

None. 

(5) Wheat 

polygonal. 

Circular or 

1 

1/50 

slightly com live. | 

Convex. 

' Occasionally a few 

1 exceedingly faint 
; concentric rings. 

; Faint concentric 
rings, in few cases 
extending atout 
2/3 length of grain. 

(6) ArrowrfX'^ 

nearly no. 

Oval 

j 1/2S lonsc dintn. 

Uniformly but 



j 1/45 short diain. ; 

1 

align tly convex. 


Fig. 2 ihows the starch granules from cassava. In size 
they are practically the same as of maize starch, of 
which the microphetograph is ^own for comparison 
(Fig. 8). The difference in outline, however, is very 
marlit^; many of the maize grannies have an irregular 
polygonal perimeter, whilst the cassava starch granules 
are mostly even and regular in outline. A few of the 


cassava starch granules are also foun4 irregular in outline, 
due to being placed close together in the substance of the 
root, but this number is by no means so great as that of 
similar granules appearing in maize starch. 

Prof. Wiley has stated that in general the cassava starch 
resembles that of maize, initsmioroscopio appearance, more 
closely than any other common variety of starch. 
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CharacterisHcs of Commercial Starches . — Having briefly j 
dealt with the chief starches as they appear under the j 
microscope, I will now consider their appearance to the j 
naked eye, as met with in commerce. AU cereal starches | 
ai'e of a dead white colour, and in irregular lumps, 1 
erroneously called, in factory language, “ crystals/* | 
Cassava starch is the only root starch which partakes 1 
of this property. Potato starch and arrowroot are either 
granular or in powder. Whilst arrowroot is of a dead 



Fig. 2. — Cassava Staucii. x 150. 


white appearance, potato .starch is of a glistening silky ; 
appearance \ neither of these, when moulded in their 1 
damp state into cubes, dry like other starches, but fall into 
fine i>owder or assume a granular condition. As there is 
an increasing demand for lump starch in the market, 



Fio. S.—Maizb Staech. x 150. 


cassava starch vrould easily take the place of ** com starch,” 
or starch made from other cereals, such as wheat, rice, Ac. 

Process of manufacturing Cassava Starch.'- Attempts 
hare been made by three companies in Florida, in the 


manufacture of Cassava starch, one of which, ** The Planters* 
Manufacturing Co.,’* is in successful operation, the process 
adopted being the same as that employed by potato-starch 
factories. It was first thought that all the nuwshinory used 
in the latter factories could be used in the former ; it has 
been found, however, that special machinery is required, 
adapted to the changed conditions, due to diffei'euces in the 
raw material used. 

Mr. Perkins, president and manager of I'he Planters' 
Manufacturing C'o., whose works turn out about 1,000 toot 
of starch per season of six mouths, iu a granular form 
similar to arrowroot, has corresponded with me, with a view 
of overcoming the difiiculties met with in the existing 
process, and manufacturing the starch in the same form as 
maize starch, and obtain the full percentage of high-grade 
merchantable starch, as never more than 20 per cent, is 
obtaiued from the fresh roots by the potato - starch 
machinery. 

I have so far been successful in devising a plant, that the 
whole of the 25 per cent, of dry starch can be obtained, 
being equal to 27 ‘ per cent, of air-dry starch containing 
10 per cent, of moist uro and perfectly free from fibre and 
nitrogenous matter, and having, when dry, the same 
irregular form os the mai/o product. This improved plant 
can be worked 25 per cent, cheaper than the potato-starch 
plant, and the process is perfectly automatic and continuous, 
thereby effecting a great saving in skilled help. The 
problem, then, of the cassava-starch manufacture on a 
commercial basis may he considered solved. This plant is 
capable of working up 100 tons of root per 10-hour day. 
The entire process for the complete extraction of the sUtreh, 
from the time the roots are laid down at the factory, until 
the starch is finished ready for the market, is only three 
days, while maize under the most favourable conditions 
requires from 12 to 14 days. 

The first stage of the process is to free the roots from 
dirt, &c. by washing, and is accomplished in a very simple 
manner, the machine consisting of an Archimedean screw 
conveyer, working iu an inclined trough. The roots 
arc fed at the lower end, and are carried by the screw 
upwards against a descending stream of water to the highest 
end, escaping perfectly clean. A similar roaebine is some- 
times used in beetroot-sugar factories for washing beets. 
The washed cassava roots are conveyed by an india-rubhor 
belt to the rasper. This machine is simply a modifleu- 
tiou of that used iu beet-sugar factories, known as '* Cham- 
ponnois llaspcr,” altered so as to meet the requirements of the 
cassava root. It consists of an upright revolving cylinder 
with three compartments, armed with saw-like teeth inside. 
The roots are fed into the upper end, and the pulp falls 
through the lower end to the mill. This mill is so con- 
structed that it receives the pulp and levigates the same 
into a unifonu condition, disintegrating the cellular structure 
and 80 rupturing it that the starch may be washed out with 
a small amount of adhering tissue. In this condition it falls 
to the “ separator,” which is a conical iron vessel, in principle 
similar to ** Lockhart’s separator,” used for the dressing 
and preparation of ores, described by J. W. Hinchley in 
this Journal, 1902, page 10. The soft, pulpy magma, as it 
falls down a tube in the centre of this conical vessel, is met 
by an upward current of water, which carries the starch 
particles upward through a wire-gauze diaphragm, in the 
upper portion of the cone, a few inches below the outlet. 
When the pulp is exhausted it is discharged by an automatic 
arrangement at the bottom of the cone to the press room to 
be freed from its water, by dropping on to a wire belt and 
passing between rubber rollers. 

The impure starch milk flows at 3'^ B. to the settling cones. 
These vessels consist of two iron cylinders, 9 ft. hj 12 ft. 
diameter, the botlora terminating as a cone of 50® angle, 
7 ft. slant, with a 2-in. gate valve at the bottom as outlet. 
In the centre of the cone is a cylinder of 20-oz. copMr, 
10 ins. diameter, brought within 18 ins. of the bottom. The 
impure starch liquid is allowed to flow down the tube to tlie 
bottom of the cone. It then ascends in the increasing 
sectional area of the cone, in which it suffers reduction m 
Telocity. The downward motion of the stalrch particles 
caused by gravity overcomes the motion of the fluid, lehioh 
continually flows away as dirty water through the pipe in 
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the upper portioD of the yeisel, whilst the starch, in a highly 
concentrated state (generally 8® B.) is continually drawn o£F 
from the valve in the bottom of the cone to the mixing vats 
below, to be treated with alkali or other chemical means 
and pumped up to the ** regulators on the upper floor, and 
fri)m thence to the floor by gravity through the ** shakers 
on the floor below, and run to the last purifying cones. 
(The shakers are identical with those described for maize 
starch in this Journal, 1902, pages 8, 9.) The use of i 
shakers for separating the starch from the pulp is entirely i 
dispensed with ; owing to the nature of the pulp, it is | 
impossible to effect a complete separation with them, as is , 
evidenced from the fact that in Florida, where they are j 
used, at least 6 per cent, of the starch passes into the feed j 
and waste waters, &c., and in order to recover the 20 per | 
cent, of starch, 25 per cent, more time is required than j 
the above-described separator takes to recover the whole of 1 
the starch in the pulp. The starch milk, having passed ( 
through the shaker, is freed from all adhering tibre before | 
passing to the purifying cones. These vessels are of the 
same form and size as the former, so arranged, however, 
that the starch can be completely purified and all objection- 
able matters removed. In the centre is suspended a conical 
pipe within a larger conical pipe ; at the bottom of the cone is 
a conical deflector, and an acute conical addition to the main 
cone containing the necessary agitating apparatus to prevent 
the starch setting hard. 

The starch milk, as it passes through the shaker, flows 
down a pipe of increasing section, and afterwards is deflected 
radially by means of the conical arrangement ; the liquid 
thi-ii ascends in the increasing sectional area of the cone, 
in which it suffers such reduction in velocity that the down- 
ward motion of the pure starch particles caused by gravity 
overcomes the motion of the fluid, which continually flows 
away through the pipe in the upper portion of the vessel. 
The starch milk, now pure, and at any desired gravity, 
is drawn off from the lower part of the cone, and is 
pumped up to the boxing tanks on an upper floor. These 
tanks are vats made of cypress wood, 10 ft. by 10 ft., 
with the necessary gearing aud agitators, which hold the 
concentrated and purified starch milk in readiness for the 
boxes, which are 7 ins. by 7 ins. by 5 ft. ins. long, 
inside measurement, with perforated bottom and lined with 
muslin. These boxes are placed side by side on a table 
provided with a vacuum chamber, and the starch milk flows 
from the above tanks into these boxes, the water being 
extracted by moans of the vacuum pump. Here the starch 
is deprived of 75 per cent, of its water, and becomes a long 
block of solid starch, which is cut up into 7-in. cubes, 
wrapped in paper and placed in the kiln, as in the case of 
maize starch, fully described in my paper already referred 
to. No tiling, crusting, or scraping is required by this 
method, the starch during the latter stages having been 
deprived of all its impurities, whereby a very great saving 
of time and starch is effected, and the cost of manufacture 
is considerably reduced. 

Fnrthermore, maize starch can be manufactured by this 
process with equal success, and at 15 per cent. less cost than 
existing methods. In the case of maize one would commence 
at the separator, thereby abolishing the tedious, and ex- 
peosive shaker system and collecting of the impure starch 
over tables or runs ; moreover, the starch is not exposed to 
a genn^laden atmosphere in its production, requires no 
** doctoring ” at every stage to prevent souring or ferment- 
ing. The atmosphere of an ordinary starch factory contains 
as many as 200 to 50,000 per cubic centimetre of living 
germs or ferments, varying according to the season of the 
year. Looking at these figures, it is not to be wondered 
that the starch in its various stages of manufacture, exposed 
to such an atmosphere, becomes invaded by millions of 
these organisms and becomes sour. Hence so much treat- 
ment with free alkali, while the starch made as above is 
free from all such objections. The product is equal in 
purity to the best Bermuda arrojpioot, aud at the same 
time has all the characteristics of pure “ corn starch ** in 
all its various commercial forms. 

Tapioca . — The starch from the boxes, containing 25 per 
cent, of water, can he broken up, and converted into 
tapioca — a product of considerable commercial importance. 


It is allowed to pass into a revolving steam-jacketed 
cylinder, and steam is applied. The heat displaces the 
moisture as steam, which bursts a portion of the granules 
of starch, causing it to assume the granular semi-lucid 
form so well known as tapioca. The cylinder has interior 
revolving scrapers. 

Glucose. — When the factory is situated in the neigh- 
bourhood of the growing product, the pulp is taken direct 
from the mills, and putnped to the glucose department, 
direct into the open converter, a vat of proper dimen- 
sions to receive it, aud heated with a copper steam-coil. 
In this vat the pulp is reduced with water, and the proper 
amount of hydrochloric acid added. Then it is raised 
to the boiling point, and the starch and much of the fibre 
are rendered soluble. From thence it is run into the closed 
copper converter, and subjected to a steam pressure of 
30 lb. to the square inch for 10 minutes, or until the 
proper degree of conversion is attained, which is controlled 
by means of iodine colour tests. These are made by 
adding a definite number of drops of standard iodiue 
solution to a test-tube of the cooled glucose liquor. The 
tint at which the couvorsion is considered complete is that 
corresponding to the pclariscope reading of 135. The 
proper degree of conversion having been reached, the 
liquor is now run into the neutraliser,” where it is 
nearly neutralised with carbonate of soda, after which it 
is run through any of the standard filter presses, and the 
nearly neutral solution of glucose, at 15° B., passed over 
charcoal in the charcoal filter; from thence to the tiiple- 
effect evaporator, where it is boiled down to a gravity of 
28° B., and again passed over charcoal ; then to the 
final evaporation to 15° B. in the vacuum pan, and theuce 
to the coolers ready to be barrelled. 

This is a brief outline of the process, and is practically the 
same as carried out from maize starch. 

By referring to my paper ia the Society’s Journal, 
1902, pp. 4 — 9, a complete description of the varioas pieces 
of machinery will he found. 

By-Products. — The fibrous and glutenous matter which 
has been left in the filter presses is mixed with the exhau-ted 
and pressed magma from the starch separator, aud dried and 
sold as cattle food, and contains 25 per cent, of protein, 

I besides phosphates, &c. A sample of 45° glucose made by 
j this process from cassava pulp, and one for compaiison 
I from corn starch of the same grade, and made by the 
j Edwardsburgh Starch Co., the largest makers of glucose, 

I and 1 may say the best, in Canada; the samples, in my 
I opinion, are equal to the best American make, and the 
cassava product compares favourably with it in appearance. 

I have endeavoured to show that in cassava, when properly 
cultivated, we have a formidable competitor of maize, owing 
I to its higher yield of starch and glucose per acre, nudas 
I not only is its starch and sugar, but also a considerable por- 
I tion of the fibre, obtained as glucose, thereby producing a 
j much sweeter nnd finer-flavoured product, aud better 
i adapted for confectionery, &c., fully 30 per cent, of the 
I fresh root being obtained as glucose. 

I In conclusion, I desire to express my thanks to ]*rof. 

I Wiley, of Washington, for promptly placing in my hands 
! such information be had in relation to the plant in Florida, 
and to Dr. Campbell Arnott for valuable information 
j regarding the Jamaica product. I also desire to tbauk 
' Mr. Benson, of the Edwardsburgh Starch Co., for his 
I courtesy in allowing me to go tlirough his works while 
I in operation, and obtaining samples of his products as they 
I were being shipped. This gentleman is to be congratulated 
j in having advanced, in a true scientific manner, the technical 
1 working of his factories, by living technically educated men 
I at the head of each department. 

It is to bo hoped that others will follow in the steps 
j of the gentleman referred to ; then the future of our 
! technical student w ill be assured, and the manufactuies of 
I the Dominion equal those abroad. 

A abort discussion followed, in which Dr. Millar, Dr. Stuart, 
Dr. Kenrick, Mr. Bowman, Mr. Murray, and the Chairman 
took part. 
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Meeting held at Burlington House^ on Thursday^ 
January 8<A, 1903. 


MR. WALTER F. REID IN THE CHAIR. 


HYDROLYSIS OF FATS A,ND OILS IIV 
MEANS OF DILUTE ACIDS. AND SOME NOTES 
ON FAT-SPLITTING ENZYMES. 

BY DR. J. LKWKOWITSCH. 

My reason for bringing somewhat prematurely the follow^ 
ing observations before your notice is to be found in the 
publication of the first iustalmeut of a paper by Ilerhig 
(Chera. Rev., 1902, 275). lie hints ihereiu at some experi- 
ments which may perhaps be analogous to those I have 
been carrying out for some time in connection with an 
extended enquiry into the methods of saponification of fats 
and oils. Part of this work relates to the saponifying 
action of dilute acids. The enquiry was taken up chiefly 
with a view to studying processes practicable on a largo 
scale; hence only technically employed fats were used. 

A few preliminary experiments on cotton-seed, whale, and 
rape oils, and also on lard, showed that dilute sulphuric 
acid is practically without any action whatever. Experi- 
ments with dilute hydrochloric acid indicated that some 
slight hydrolysis did take place. This pointed to the 
possibility of obtaining better results with concentrated 
hvdrochloiic acid. 

The experiments detailed in Table 1 were carried out by 
heating 100 grms. of fat with hydrochloric acid of sp. gr. 


I 1*16 for two periods of IS hours each, over a Bunsen 
I burner, ^e flasks being provided with air oondensers. The 
I figures in the third column denote aold valnes, t.s., the 
{ number of milligrams of KOH required to neutralise the 
; free fatty acids contained in I grm. of the sample. It may 
I be taken as a very rough approximation that half of the 
I acid value found represents the free fatty acids in percent- 
I ages, with the exception of cocoanut oil. To make the 
' comparison easier there is added In the last column the 
i highest obtainable acid value, which would, of course, be 
! fouud in the case of complete hydrolysis. lu the second 
column are given the acid values of the original oils and 
fats. 

Table 1. 


llydrolyiis of Oils and Bats hy Means of Hydrochloric 
Acidf Sp. Gr. 1*16. 


100 grms. of Oil 

or Fat boiled with 100 c.c 


1 

1 Acid Value 

Oil or Fnt. 

OrlRinal 
Acid Value. 

1 after 

2i hours’ 
Hoiluiff. 

1 

Oot ton seed 

o-;i6 

J 

Whale 

li-Ol 

ir.7:i 

Rape 

2‘irt 1 

VM7 

Lard 

125 

1441*3 

Tallow 

in:. 

150*0 

Oocoaiiut 

iM*7r. 

1 204*0 

Castor 

; i‘2i 

40*14 


Acid Value 
of 

completely 
Hydrolysed 
Oil or Fat. 


202 

100 

ISO 

201 

200 

200 

100 


The experiments being distinctly encouraging, another 
' series was carried out, in which a fresh amount of acid was 
i used after each sample had been taken, since a certain 
quantity of hydrochloric acid escaped as gas. The figures 
I so obtained are set out in Table 2. 


Table 2. 


Hydrolysis o/’ Oils and Bats by Means of Hydrochloric Acid, Sp. Gr. 1*16. 


100 grms. of Oil or Fat and 100 c.e. of Acid ; fresh acid used after each sample had been taken. 


Acid Values after 


. 18 hrs. 20 hrs. , 22 lirs. 


Acid 
Value of 
completely 

‘>41irH Hydrolysed 
lirs. Q-j 


Original ! 

A..:,! I 


Oil or Fat. 

Acid 


Value. 

Cotton seed 

0*85 

(J ’ U 1 

Whale 

Rape 

2 ' HJ 

liaril 

1*2G 

Hi:. 

IS*/.! 

Talliiw 

Cocoanut 

Castor 

1*22 


i hrs. 

7 hrs. 

9 hrs. 

12 lirs. 

14 hrs. ' 

10 hrs. 

18*42 

; 

70*0 

0.6*61 

JlC-2 

136*4 

144*0 

20*00 

101 *.8 1 

120 -.8 

142 7 

16.6*4 

102 *.3 

10*00 

76*00 1 

80 ,’>7 

107*2 

1 120*1 

127*3 

14*61 

84*78 

110*8 

1.89-8 

! J49*4 i 

162*1 

4.8 *30 

112*6 ' 

131*7 

1.63*2 i 

[ 107*0 

173*8 

70*73 

184*2 

210 6 

2*21*4 j 

230*8 


44*4 

47*3 i 

40*0 

61*4 , 

61*4 

47*0 


1 

166*7 

104*8 

1 

168*2 

176*8 

202 

170*0 : 

17-2-0 



1H5 

134*2 1 

J4()-.*t 

ll4*0 

161*8 

186 

162*7 

108*0 

1730 

177*0 

201 

178-9 

183*3 

186*2 

186*8 

200 

2.‘t9*8 ! 

241*1 

24<ri 

260*1 

260 

49-2 i 

46*8 

44 4 

41*64 

[ 190 


In order to assist the hydrolytic action, it was thought 
advisable to add, at the outset, to the fats and oils a lew 
per cent, of their fatty acids — a procedure which is known 


to accelerate saponification in an atitoclave and in other 
processes. The experiments carried out are detailed in 
Fable 3. 


Table 3. 


Hydrolysis of Oils and Fats by Means of Hydrochloric Acid, Sp. Gr. I’lG. 

100 grms. of Oil or Fat, containing Free Fatty Acids, and 100 c.c. of Acid ; fresh acid used after each sample 

had been taken. 


Oil. 


Cotton-seed . 

Whale 

Rape 

Lard 

Tallow 

Castor 


Original 

Acid 

Value. 

2 hrs. 

4 hrs. 

7 hrs. 

9 hrs. 

Acid Values after 

12 hrs. 14 hrs. 16 hrs. 

j 18 hrs. 

20 hrs. 

22 hrs. 

24 hrs. 

i 10*61 

37*69 

71*1 

88*73 

94*85 

103*9 

113*6 

117*1 

i 

119*7 

126*0 

132*1 

140*8 

16*16 

41*44 

86*84 

105*0 

128*2 

147*3 

1.08*0 

16.1*8 

173*9 

176*3 

• . 

, . 

917 

32*1 

61*31 

76*36 

78*09 

92*66 

101*4 

110*1 

128*9 

182*6 

139*6 

145*2 

11 *.3 

14*62 

49*68 

71*46 1 

80*86 

101*2 

ll6*f 

128*6 

138*0 

1 147*8 

148^ 

166*0 

20*14 

49*41 

114*9 

140*7 i 

164*6 

167*6 

175*8 

178*6 

182*9 

]«3*3 

189*0 

180*4 

10*93 

46*8 

50 9 

46*8 

47*4 

47*9 

48*5 

48*4 

46*8 

43*3 

47*11 

49*84 
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Cocoanut oil is not inclnded in tUis table, at the sample 
taken for the preceding experiments contained already a 
sufiicient quantity of free fatty acids. It will l>e seen that 
cocoanut oil reached the highest degree of hydrolysis, and 
this is sufficiently accounted for by its high proportion of 
glycerides of volatile fatty acids. It will be remembered in 
this connection that Geitel has shown how easily triacetin 
is saponified in dilute solution containing hydrochloric acid. 
I may further point to the experiments by Zeisel and 
Fanto, who have demonstrated that triacetin is completely 
saponified by boiling hydnodic acid of sp. gr. 1*7. 

It is remarkable that castor oil differs entirely from the 
other fats. This exceptional behaviour can only find its 
explanation in the different constitution of its fatty acids 
and the ready formation of polymerisation products. 
Judging from the ease with which castor oil is saponified 
by caustic soda, one might have expected a greater amount 
of hydrolysis thau is shown in the table. However, it is 


quite possible that considerable hydrolysis did set in, but 
that the free fatty acids linked themselves together to 
form polymerised ricinolic acids. This corresponds with a 
number of other observations made on castor oil which 
are still under investigation. 

Hydrochloric acid acts here, of course, like a catalytic 
agent, and it was thought possible, nay, even likely, in the 
light of modern views, that the action of the acid might be 
accelerated by adding suitable catalytic substances which 
would assist the action. Tho.s© agents would naturally be 
the most effective ones which could produce a thorougli 
intermixing of the reacting products, A number of sub- 
stances were tried, the selection having been made on very 
crude, empirical lines. The experiments were carried out 
on lard only, both on the neutral fat as also on the lard 
containing 5 per cent, of its own fatty acids. None, how- 
ever, of the substtmees employed produced the desired effect, 
as will be ^een from the figures given in Table.s 4 and 5. 


Tablk 4. 

Lard boiled with Hydrochloric Acid and 1 per Cent, of the Substances, 


— 

Original j 
Acid 1 
Value. ' 

2 hra. 

' 4 hrs. j 

7 lira. J 

9 hra. 1 

! 

Aci<l 

12 hra. 

Values after 

14 hrs. 1 16 lira. 

18 hra. 

20 hra. 

1 

22 hra. j 

24 hra. 

Mercury 

1*25 ! 

12-82 

85-24 

63-34 

96-44 

133-5 

1 146-6 

164*0 

164-4 

169*1 

174*0 

174-6 

Copper'sulphale 

1-25 1 

19-68 

68-06 > 

1 82. -45 

89*81 

181-8 1 

1 146-7 

163-1 

156-9 

164*6 

171*3 . 

175-4 

Meruuric oxide 

: 1-26 ( 

29-47 

W74 

1 88*48 

129-1 

149-3 1 

1 160-0 

160-2 

167*4 

178-0 

178-1 ! 

182-9 

Zinc 


17-88 

85-91 

127*3 ! 

146*0 

163*7 i 

168-0 

172-7 

178-5 

182*0 

183-1 

185*7 

Zinc-dust 

■ 1-25 1 

17*07 

58-88 

88-28 ' 

98-13 

118-1 

120-7 

136-7 

144*0 

160-8 

156-0 i 

163*0 

Aiuroiiiinm chloridu . . 

, 1*25 

16-88 

46-91 

78*66 i 

100-7 

125-4 

PIC- 8 

188-9 

162*7 

169 '4 

16)0 -7 1 

166*8 

Nitrobenzene 

1 1*25 

66-77 

103*6 

120*6 

129-3 

147 1 1 

152*3 

158 9 

163-2 

166-9 

l(»i-7 ! 

171*1 

Aniline 

1*26 

18-16 

49-56 

86-3 I 

96*44 

119-4 

1 131*1 

134-8 

135-0 i 

1 

142-1 

150*4 j 

152*1 


Tablb 5. 

Lard containing Free Fatty Acids boiled with Hydrochloric Acid and 1 pei' Cent, of the Substances. 


— 

j Original 
Acid 

1 Value. 

1 

2 hra. 

! 4 hra. 

1 7 hrs. 

Mercury 

i 11*3 

21*64 

48-82 

80*0 

Oopper sulphate 

11*3 

56*91 

99*97 1 

115*0 

Mercuric oxide 

11*3 

32*24 

67*47 1 

99*9 

Zinc 

irs 

42*04 

74*66 1 

86 -.39 

Zinc-duat i 

11*8 

16*96 

33*0 

56*05 

Aluminium chloruio 

11*3 

6216 

90*56 

121-0 

Nitrobenzene 

11*3 

32*46 

76*74 

111-0 

Aniline 

11*3 

84*61 

74*1 

74-76 


Acid Values after 


1 

9 hrs. 

1 12 hrs. 

14 hra. j 

16 hrs. 

1 18 hrs. 

1 

20 hrs. 

: 22 hrs. 

; 21 lira. 

102-2 

119-4 

184*0 

1 144-0 

1 '■ 

' 151-3 

:.'>6-4 

160-4 

1 161-6 

142-0 

159*9 

109- 0 

1 176-6 

1 178-7 

181-1 

183*4 

186-2 

108-6 

113-8 

144-8 

{ 150-3 

15.3-0 

1.54-5 

157*4 

161-2 

117-0 

134-8 

146-8 

! 156-6 

158-3 

165*8 

169-4 

174*6 

72-6 

88*49 

100-0 

106*4 1 

109*6 

118*1 

123-9 

1.34*2 

127-3 

138-5 

145-3 

145-6 1 

161-4 

166-a 

159-2 i 

161*9 

122*3 

129*9 

1.34-0 

189*0 1 

143*0 

150-0 

156-3 1 

161*9 

93-26 

106*9 

119-3 

124-7 

128-9 1 

133-9 

138-2 

141*0 


From a practical point of view, my experiments, so far, 
do not afford much hope of a process of saponification 
ou technical lines. The chief drawback would appear to 
be that a very long time would be required to complete 
saponifioatioD. In this connection I may point to experi- 
ments of Zeisel and Fanto, who found that lard and butter 
fat are not completely hydrolysed by boiling hydriodic 
acid, and that consequently their process of determining 
glycerin could not be applied to the triglycerides them- 
selves. Besides, hitherto I have not been able to ascertain 
whether the glycerin formed is fully recovered, that is, 
whether the hydrochloric acid exercises any destructive 
action on the glycerin formed. 

These experiments will be continued in the hope that a 
teobnioul process may be worked out ; of course, a suitable 
emulsifying agent must first be found. Trials with saponin 
as an emulsifier have not proved promising so far. Still, 
my hope does not appear unjustified, considering the 
rapidity with which, in the stalled acid saponification 
process, hydrolysis is brought^out by means of concen- 
trated snlphurio aoid. It is well known that, on treating 
fats and oils wiUi concentrated snlphurio acid, solpho 
compounds are formed, which, emulsifying, as they do, the 
mass on boiling with steam, efleot pravtically complete 
saponification. Undoubtedly it was a view of this kind 


which led Twitchell to devise his process of saponification 
by means of an oleo-aromatic-sulpho compound, which, 
even in as low a proportion as 1 per cent., saponifies fats 
and oils on prolonged boiling with steam. A complete 
emulsion takes place, and, as I am inclined to explain the 
action, sulphuric acid is split off, as it were, m statu 
nascendi, and thus effects saponification. 

The necessity of having a complete emulsion is brought 
out still more prominently in the latest process of saponi- 
fication, of Connsteiu, Hoyer, and Wartenberg (this 
Journal, 1902, 1541), by means of the enzyme contained 
in castor oil seeds. Hydrolysis will set in and proceed only 
if a most intimate intermixture is produced. 

I shall have to say more on this process on some future 
occasion} for the foregoing lines should only be looked 
upon as a preliminary note. But I may just as well 
mention that I have been carrying out a number of experi- 
ments with the enzyme contained in pig’s liver, the 
so-called lipase, which has been shown by the experiments 
of Kastle and I^venbart (Amer. Cbem. J., 1900, [24], 49) 
to bydrolise ethyl butyrate somewhat rapidly. As was to be 
expected, these ex|)eriments have been fully confirmed 
(0. Mohr, Zeits. f. Spiritusind., 1902, 520). 

I have DO hope that a technical process can be based 
thereon, since, leaving aside all questions of cost aud 
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expedieuey, 1 am afraid that the sapooittoatton will not 
proceed very far, or, at any rate, nut to its completion. 
Sloreover, Kastle and Loevenhart have shown that the 
lipa^e U also able to perform the reverse reaction, viz., to 
synthesise the ester from acid and alcohol, and in an older 
ot>>ervation by Hanriot (Comptes Hend. Soc. Biolog., 1001. 
70 ) it is stated that lipase is able to synthesise monobntyriu 
from butyric acid and glycerin. 

My experiments were carried out on cotton seed oil, but 
hitherto I have not been able to obtain hydrolysis exceeding 
3 per cent. It is, however, quite possible that under 
dilTerent conditions, especially if I succeed in keeping the 
oil completely emulsified for some time, a more favourable 
result may be obtained } but, so far, my observations point 
to the conclusion that it is not admissible to apply to 
priycerides what has been proved to hold good for ethyl 
butyrate as regards the enzymic action of lipase. I mention 
ibis especially, as, in his lust paper, Ix)evenhart (Amer. ,1. of 
PliyMol., 1902, 331) appears to me to look upon uH his 
experiments made on ethyl butyrate as being practically 
apphcable, mutatis mutandis, to the hydrolysis of fats in 
the oiganism. Caution is all the more necessary, as 
Connstein, Hoyer, and Wartenberg have shown that there 
is a most remarkable difiereuce in the behaviour of 
glycerides on the one band, and monovalent esters on the 
other hand, when acted on by the enzyme containeii in 
castor seed. Whereas the glycerides reached a remarkably 
high degree of hydrolysis, the simpler e&ters, such as 
eth} I acetate, amyl acetate, underwent slight hydrolysis only. 
Furthermore, the same experimenters have shown that 
triacetin Was hardly hydrolysed at all by the castor seed 
ferment, and that even tributyrin w’as saponified to the 
extent of 10 per cent, only. 

Df course, my failure to obtain, up to the present, more 
pionounced hydrolysis of oils and fats with lipase from 
pig’s liver should only be looked upon as due to my having 
failed, so far, to produce complete and permanent emulsions^ 

I am afraid I have ventured already too far from the 
dry lands of fats and oils into the luxuriant domain of 
physiology, and I ought to take especial care not to touch 
upon the latest phase of modern chemistry, which claims 
: eiizyiuie action as falling within the laws governing 
catalytic reactions. This has become possible, because 
enzymes have been proved capable of exerting a reversible 
action, as has been demonstrated, first by A. Croft Hill 
; (Chem. Soc. Trans., 1898, 657), then by the chemists 
named above, and, finally, by Emmerliug (Ber., 1901, 
3810). “A general theory of thq action of certain 
enzymes has already been given by V. Henri (this 
Journal, 1902, 1546). 

The important chemical industries which are based on 
enzymic processes have long siuce forced the specialist 
.10 study this branch of physiological chemistry — a course 
that nas become imperative since zymase has been dis- 
covered. It would appear that also the oil expert will 
have to devote considerable attention to what may have 
been thought lying altogether outside his proviucc of 
technology. 

The undoubted existence of fat-splitting enzymes is 
^bouud to influence our views regarding the rancidity of 
fats and oils. The first stage of rancidity is the forma- 
tion of free fatty acids. In the light of enzyme action it is 
now easily explained why, e.g., olive oil expressed from 
exposed marc contains up to 75 per cent, of free fatty acids, 
and why palm oil is so exceedingly rich in free fatty acids. 
1 urthermore, one can now readily understand why even the 
freshest vegetable oils contain small percentages of free 
atty acids, whereas freshly rendered animal fats are 
Practically free from fatty acids. 

My thanks are due to my assistants, Messrs. C. D. 
iobertshaw and G. Warburton, who have assisted me in 
carrying out the experimental work. 


BisCDsaiov. 

Dr. L» 8vbub asked whether the author had taken into 
'pcount the possible fbrmation of lactones by the action of j 
e sulplrarie aeid on the jS-y^unsaturated acids which \ 


SECTION, 

might be present ; as, if these compounds had been formed, 
tben the actual amount of hydrolyds was greeter than that 
recorded in the paper. 

Dr. Ridkal said Dr. Lewkowitsch had not referred to the 
process which was in use soiuo years ago for the determina- 
tion of volatile fatty acids by their hydrolysis from butter 
with sulphuric acid. When that process came out, he (Dr. 
Uideal) made a great number of detenninatious, but it was 
not a satisfactory process from an aualysi’s point of view, 
owing to secondary products being formed from the glycerin 
liberated. The second part of the paper was at the present 
time more interesting to him, inasmuch as the problem of 
the hydrolysis of fats in sewage effluents was of considerable 
practical iraportauce. There was certainly evidence now 
that a hydrolytic change did take place when sewage under- 
went anaerobic or septic treatment. He had determined 
very carefully the quantity of free fatty acids passing in and 
out of septic tanks, and was convinced that a hydrolytic 
change did take place, causing an increase in their amount. 
Whether the change was due to enzymes existing in the 
sewage and derived from animal secretions, or whether it 
was brought about by enzymes secreted by the bacteria in the 
tank itself, was not properly worked out at present, in order 
to obtain a complete hydrolysis of fat it wot necessary that 
the fat should be in a very fine state of division or emulsion, 
lu most sewages, of course, there was a certain quantity of 
soup, which seemed to act as an emulsifier of the oil or free 
fats, and it was probably, therefore, duo to this factor that 
the fats in sewage were in a state favourable for hydrolytic 
change. 

The Chaiuman said it was curious that Dr. Lewkowitsch 
should disolaim any practical outoorao for his paper. It 
seemed to be the fashion nowadays for other people to see a 
practical outcome of a paper which the author disclaimed, 
lie did not think a hydrolysis of 75 per cent, was at all had, 
from a practical point of view, for a now process. The new 
reagents for saponification seemed to have a future before 
them. From their earliest infancy they had been aceustomeil 
to products derived from the castor-oil seed to promote 
metabolism in the human frame. Now they were beiug 
used outside, and there was no reason why they should not bo 
efiectual. Although such reagents were collective substances 
to start with, they would isolate in time the active substances, 
which would produce effects that they little dreamt of at the 
present moment. It was interesting to hear from Dr. Uideal 
the effect of these enzymes on the fat contained in sewage. 
Those results hardly agreed with former views on the 
subject. 

Dr. Lewkowitsch, in reply to Dr. Le Sueur, said he wan 
afraid there would be no formation of luotones in the dilute 
acid solution he worked with, though if concentrated 
sulphuric acid were used lactones would ultimately be 
obtained. In reply to Dr. Uideal, the process of butter 
analysis was, of course, included under the process of 
saponification by means of concentrated sulphuric acid, to 
which he had referred explicitly. He need therefore only 
state that the Kreis method of butter analysis was uosatis- 
fHCtory,as he (the speaker) had shown elsewhere (Chemical 
Analysis of Oils. &c., 2nd edition, p. 635). There was no doubt 
that the presence of fatty acids in sewage was due to bacteria, 
and not to enzymes. He remembered a paper published in 
1889 by Lfidy, which showed conclusively that bacteria pro- 
duced a large amount of hydrolysis of fate. On the Continent 
endeavours bad been made to recover on a large scale the fatty 
matter contained in sewage. Thus, at Cassel, fat had been 
obtained containing 70 per cent, of free fatty acids, and a large 
engineering firm bad taken out a patent for plant for recover- 
ing fat from sewage. The raw fatty refuse was treated with 
mineral acid, the fatty matter filter-pressed, dried, and 
extracted with solvents. The solvent was distilled off, and 
! the product thus obtained contained 70 per cent, of free fatty 
; acids, about IB per cent, of neutral fat, and 12 per cent, of 
unsiponiflable matter. He did not at present see how a 
process of this kind was going to pay. Although the castor- 
oil seed enzyme did exert its action in a very dilute aOid 
solution, still the acid should not exceed the ooneentration 
of one-third or one-fifth of a normal solution. The presence 
of salt seemed to weaken the action considerably. It was 
pretty certain, considering the chemical mixture to be found 
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Cooonnut oil in not included in tliig table, ai tho sample 
akeii for the preceding experimentg contained already a 
ulhciont ({uantity of free fatty acids. It will be seen that 
ocuanut oil reached tho bigbest degree of hydrolysis, and 
his is sufficiently accounted for by its high proportion of 
[lycerides of volatile fatty acids. It will be remembered in 
his connection that Geitel has shown how easily triacetiu 
s saponified in dilute solution containing hydrochloric acid. 

may farther point to the experiments by Zeisel and 
?anto, who have demonstrated that triacetiu is completely 
aponified by boiling hydnodie acid of sp. gr. 1 ‘7. 

It is remarkable that castor oil differs entirely from the 
dher fats. This exceptional behaviour can only find its 
explanation in the different constitution of its fatty acids 
ind the ready formation of polymerisation products, 
fudging from the ease with which castor oil is saponified 
jy caustic soda, one might have expected a greater amount 
)f hydrolysis than is shown in the table. However, it is 


quite potiible that considerable hydrolysis did set in, but 
that the free Iktty acids linked themselves together to 
form polymerised ricinolic acids. This corresponds with a 
number of other observations made on castor oil which 
are still under investigation. 

Hydrochloric acid acts here, of course, like a catolytic 
agent, and it was thought possible, nay, even likely, in the 
light of modern views, that the action of the acid might be 
accelerated by adding suitable catalytic substances which 
would assist the action. Those agents would naturally be 
the most effective ones which could produce a thorough 
intermixing of the reacting products, A number of sub- 
stances were tried, the selection having been made on very 
crude, empirical lines. The experiments were carried out 
on lard only, both on the neutral fiit as also on the lard 
containing 5 per cent, of its own fatty acids. None, how- 
ever, of the substances employed produced the desired effect, 
as will be seen from the figures given in Tables 4 and 5. 


Taule I. 

Lard boiled with Hydrochloric Acid and 1 per Cent, of the Substances, 


fferoury 

Copper aid pimie 

Mlorourio oxide 

Sino 

flinc-dust 

Mutniuinm chloride . 

Nltrobenxeae 

iniline 


Original } Acid Values after 


Acid 

Value. 

1 

2 lirs. 

4 hrs. j 

7 hrs. 

0 hrs. 1 

1 

12 hrs. 

14 hrs. j 

1 16 hrs. 

18 hrs. 

20 hrs. ^ 

1 

22 hrs. 

1 24 hrs. 

! 

1*20 

1 12 •a2 ! 

36*24 , 


96*44 1 

133-5 1 

146-5 

i 154-0 

164*4 

j 169-1 

174*0 

174*6 

i*2r. 

j 

63 mm; I 

81V45 j 

89*81 

131*8 1 

146*7 

[ i5;ri 

156-9 

j 164-6 

171*3 

, 175-4 

1 ::r> 

: 2!>--t7 

<•ld•74 i 

88 -<48 1 

129-1 

149*3 1 

156-0 

160 -‘2 

167*4 

1 178-0 

178-1 

1 182 -9 

r2r> 

1 17*88 

1 85 Ut ! 

127*3 

146-0 

163*7 1 

168-0 

1 172*7 

178*5 

' 182-0 

183*1 

1S5-7 

1*25 

! 17‘07 

68 •8.3 ; 

88-23 1 

98-13 1 

1 118-1 

129-7 

1 136-7 

144*0 

160-8 

156*0 

i i6;vo 

1 1-26 

1 16‘88 

46-91 1 

, 78-65 

100-7 

126-4 

136-8 

I 1.38*9 

1 162*7 

159-4 

16*6-7 

1 166*8 

I r2fi 

M‘77 i 

103-6 

120*6 

1-29*3 

147'1 

162-3 

1 158 9 

ltW*2 

I 166-9 

168-7 

i 171*1 

1 ‘25 

18- Id 

40-56 

86*3 

96*44 

’ 119-4 

131*1 

134-8 

1 135*6 

i 14-2*1 

150*4 

1 152*1 


Table 5. 

jLard containing Free Fatty Acids boiled with Hydrochloric Acid and 1 per Cent, of the Substances. 


1 

Original 

Acid 

Value. 

2 hrs. ; 

1 

4 hrs. 

7 hrs. 

Mercury 

11*3 

21-64 

48*82 ! 

80*0 

Oopper sulphate 

11*3 

50-91 

99*97 1 

115*0 

Mercuric oxide 

11*3 

32**24 

: 67*47 

1 99-9 

Zinc 

11*3 

42*04 

74‘66 1 

86-39 

Zinc-dust 

11*3 

10*96 

33*0 

I .’m;-05 

Aluminium chloride 

1 11*3 

62*15 

90*56 

i 121-0 

Nitrobenzene 

11*3 

,32*46 

76*74 ; m o 

Aniline 

1 u-s 

34*61 

1 74-1 

1 74*76 


Acid Values after 


j 9 hrs. j 

12 hrs. 

14 hrs. , 

16 hrs. 

! 18 hrs. 

! — 

“20 hrs. 

22 hrs. 

24 lirs. 

102*2 i 

119-4 

184-0 1 

144-0 

' 151-3 

:.56-4 

160*4 j 

; 161-6 

142*0 1 

159*9 

169‘0 1 

176*6 

1 17H-7 

181-1 

183-4 1 

186-2 

108*5 

113*8 ! 

144'8 1 

150-3 

1 IKVO 1 

154*5 1 

157-4 1 

161*2 

117-6 i 

134-8 I 

146-8 ! 

155*6 

1.58*3 

165-8 

169*4 

174*6 

72-6 

1 M8’‘t9 

l(H)-9 

106-4 

1 109-6 

118*1 

123*9 

134*2 

127*3 

1 lSH-5 

145-3 

145-6 

1 151-4 

166*3 

159*2 

161*9 

122-3 

129*9 

134*0 

189*0 

1 143-6 

1,50*0 

166-3 

161*9 

93-26 

196-9 

119*3 

124*7 

j 128*9 

1 133-9 

1 

138-2 

141*0 


From a practical point of view, my experiments, so far, 
do not afford much hope of a process of sapouification 
on technical lines. The chief drawback would appear to 
be that a very long time would be required to complete 
saponiffoation. In this connection I may point to experi- 
ments of Zeisel and Fanto, who found that lard and butter 
fat are not completely hydrolysed by boiling hydriodic 
acid, and that consequently their process of determining 
glycerin could not be applied to the triglycerides them- 
selves. Besides, hitherto I have not been able to ascertain 
whether the glycerin formed is fully recovered, that is, 
whether the hydrochloric acid exercises any destructive 
action on the glycerin formed. 

These experiments will be continued in the hope that a 
technical process may be worked out ; of course, a suitable 
emulsifying agent must first be found. Trials with saponin 
as an emulsifier have not proved promising so far. Still, 
my hope does not appear unjustified, considering the 
rapidity with which, in the so-called acid saponification 
process, hydrolyaifl is brought about by means of concen- 
trated solphurio acid. It is well known that, on treating 
fats and oils with concentrated s^hurij^cid, sulpho 
compounds are formed, which, emulsifying, as they do, the 
mass on boiling with steam, effect practically complete 
saponification. Undoubtedly it was a view of this kind 


which led Twitched to devise his process of saponification 
by means of an oleo-aromatic-sulpho compound, which, 
even in as low a proportion us 1 per cent., saponifies fats 
and oils on prolonged boiling with steam. A complete 
emulsion takes place, and, as I am inclined to explain the 
action, sulphuric acid is split off, as it were, in statu 
nascendi, and thus effects saponificiUiou. 

The necessity of having a complete emulsion is brought 
out still more prominently in tho latest process of saponi- 
fication, of Connsteiu, Hoyer, and Wartenberg (this 
Journal, 1902, 1541), by means of the enzyme contained 
in castor oil seeds. Hydrolysis will set in and proceed only 
if a most intimate intermixture is produced. 

1 shall have to say more on this process on some future 
occasion; for the foregoing lines should only be looked 
upon as a preliminary note. But I may just as well 
mention that I have been carrying out a number of experi- 
ments with the enzyme contained in pig^s liver, the 
so-called lipase, which has been shown by the experiments 
of Kastle and Loevenhart (Amer. Cbem. J., 1900, [24], 49) 
to hydroliae ethyl butyrate somewhat rapidly* As was to be 
expected, these ex|)erimeDts have been fully confirmed 
(0. Mohr, Zelta. f. Spiritusind., 1902, 520). 

1 have DO hope that a technical process can be based 
thereon, since, leaving aside all questiona of cost aud 
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expedieuo^, i am afraid tbat the ftapoo it! cation will not 
proceed very far, or, at any rate, wot to it* completion. 
Moreover, Kaatle and Loeveuhart have shown that the 
lipa^e is also able to perform the reverse reaction, viz., to 
syDihettise the ester from acid and alcohol, and in an older 
observation by Uanriot (Comptei Hend. Soc. Biolog., 1901, 
70) it is stated that lipase is able to synthesise inonobutyriu 
from butyric acid and glycerin. 

My experiments were carried out on cotton seed oil, but 
hitherto I have not been able to obtain hydrolysis exceeding 
3 per cent. It is, however, quite possible that under 
different conditions, especially if 1 succeed in kei'piug the 
oil completely emulsified for some time, a more favourable 
result may be obtained ; but, so tar, my observations point 
to the conclusion that it is not admissible to apply to 
glycerides what has been proved to hold go<^d for ethyl 
butyrate as regards theenxymic action of lipase. I mention 
ibis especially, as, in his lust paper, I^oevenhart (Amer. J. of 
Physiol., 1902, 331) appears to me to look upon nit his 
experiments made on ethyl butyrate ns being pnictically 
applicable, mulatis mutandin, to the hydrolysis of fats in 
the organism. Caution is all the more necessary, as 
Connsteiii, Hoyer, and Wartenberg have shown that there 
is a most remarkable difTerenue in the bt^huviour of 
glycerides on the one band, and monovalent esters on the 
other hand, when acted on by the euzyrao containeil in 
castor seed. Wliercas the glycerides reached a remarkably 
high degree of hydrolysis, the simpler esters, such as 
eth> 1 acetate, amyl acetate, underwent slight hydrolysis only. 
Furthermore, the same experimenters have shown that 
triacetin was hardly hydrolysed at all by the castor seed 
ferment, and that even tributyrin was saponified to the 
extent of 10 per cent. only. 

(Jf course, my failure to obtain, up to the present, more 
pionounced hydrolysis of oils and fats with lipase from 
pig’s liver should only be looked upon as due to my having 
failed, so fur. to produce complete and permanent emulsions. 

I am afraid I have ventured already too far from the 
dry lands of fats and oils into the luxuriant domain of 
physiology, and I ought to take especial care not to touch 
upon the latest phase of modern chemistry, which claims 
enzymic action as falling within the laws governing 
catalytic reaction.s. This has become possible, because, 
enzyiucs have been t)roved capable of exerting a reversible 
action, a.s has been demonstrated, first by A. Croft Hill 
(Chem. Soc. Trans., 1898, 657), then by the chemists 
named above, and, finally, by Emmerliug (Bcr., 1901, 
3810). ** A general theory of the action of certain 

enzymes” has already been giv'en by V. Henri (this 
Journal, 1902, 1546). 

The important chemical industries which are based on 
enzymic processes have long since forced the specialist 
to study this branch of physiological chemistry — a course 
that nas l>ecome imperative since zymase bus been dis- 
covered. It would appear that also the oil expert will 
have to devote considerable atfentioti to what may have 
been thought iyiug altogether outside his province of 
technology. 

The undoubted existence of fat-splitting enzymes is 
bound to influence our views regarding the rancidity of 
fats and oils. The first stage of rancidity is the forma- 
tion of free fatty acids. In the light of enzyme action it is 
now easily explained why, olive oil expressed from 
exposed marc contains up to 75 per cent, of free fatty acids, 
and why palm oil is so exceedingly rich in free fatly acids. 
Furthermore, one can now readily understand why even the 
freshest vegetable oils contain small percentages of free 
fatty acids, whereas freshly rendered animal fats are 
practically free from fatty acids. 

My thanks are due to my assistants, lllessrs. C. D. 
liobertshaw and G. Warburton, who have assisted me in 
carrying out the experimental work. 

Discussioir. 

Dr. Lb Bubvb asked whether the author had taken into 
account the possible formation of lactones bv the action of 
ihe sulpbnrie acid on the iS-y-unsuturated acids which 
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might be preeent ; as, if these compounds had been formed, 
then the actual amount of hydrolysis was greater than that 
recordfMi in tlie p^vper. 

Dr. Kidkal said Dr. Lewkowitsch hail not referred to the 
process which was in use some years ago for the determina- 
tion of vidatilo fatly acid** by their hydrolysis from butter 
with sulphuric acid. When that proce-w came out, he (Dr. 
Kideal) made a great naml)er of determinationt, but it was 
not a sati**factory process from an samlysi’s point of view, 
owing to secondary products being formed troui the glycerin 
liberated. The. second part of the paper was at the proseut 
time more interesting to him, inasmuch as the problem of 
the hydrolysis of fats in sewage effluents was of cousiderablc 
practical iiuportauce. There was certainly evidence now 
that a hydrolytic change did take place when sewage under- 
went anaerobic or septic treaimcnt. He bad detormiued 
very carefully the (luautity of free fatty aciils passing in and 
out of septic tanks, and was convincefl that a hydrolytic 
change did take place, causing an increase in their amount. 
Whether the change was due to enzymes existing in the 
sewage and derived from animal secretions, or whether it 
was brought about by enzymes secreted by the bacteria to the 
tank itself, was not properly worked out at present. In order 
to obtain acomplete hydrolysis of fat it was ueceesary that 
the fat should be in a very fine state of division or emulsion. 
In most sewages, of course, there was a eortain quantity of 
8oa|>, which seemed to act as an emulsifier of the oil or frtMJ 
fat**, and it was prolsibly, therefore, due to this factor that 
the fats in sewage were in a state favourable for hydrolytic 
change. 

The Chairman said it was curious that Dr. Ijewkowitsch 
should disclaim any pnvctical outcome for his paper, it 
seemed to be the fashion nowadays for other people to see a 
practical outcome of a paper which the author disclaimed. 
He did not think a hydrolysis of 75 per oent. was at all bad, 
from a practical point of view, for a now process. The new 
reagents for saponification seemed to have a future before 
them. From their earliest infancy they had been aceustome*! 
to products derived from the castor-oil seed to promote 
metabolism in the huinaii frame. Now they were being 
used outside, and there was no reason why they should not be 
eflectual. Although such reagents were collective lubstauces 
to start with, they would isolate in time the active substances, 
which would produce effects that they little dreamt of at the 
present moment. It was interesting to hear from Dr. liidesl 
the effect of these enzymes on the fat contained in sewage. 
Tho.se results hardly agreed with former views on the 
subject. 

Dr. Lkwkowitscu, in reply to Dr. Le Sueur, said he was 
afraid there would be no formation of lactones in the dilute 
acid solution he worked with, though if concentrated 
sulphuric acid were used lactones would ultimately be 
obtained. In reply to Dr. Kideal, the process of butter 
analysis wa**, of course, included under the process of 
saponification by means of concentrated sulphuric acid, to 
which ho had referred explicitly. Ho need therefore only 
state that the Kreis metb^ of butter analysis was unsatis- 
factory, as he (the speaker) had shown elsewhere (Chemical 
Analysis of Oils, &.C., 2nd edition, p. 635). There was no doubt 
that the presence of fatty acids in sewage was duo to bacU^ria, 
and not to enzymes. He remembered a paper published in 
1889 by Liidy, which showed conclusively that bacteria pro- 
duced a large amount of hydrolysis of fats. On the Continent 
endeavours bad been made to recover on a large scale the fatty 
matter contained in sewage. Thus, at Cassel, fat had been 
obtained containing 70 per cent, of free fatty acids, and a large 
engineering firm had taken out a patent for plant for recover- 
ing fut from sewage. The raw fatty refuse was treated with 
mineral acid, the fatty matter filter-pressed, dried, and 
extracted with solvents. The solvent was distilled off, and 
the product thus obtained contained 70 per cent, of free fatty 
acids, about 18 per cent, of neutral fat, and 12 per cent, of 
I unsaponifiable matter. He did not at present see how a 
; process of this kind was going to pay. Althoogh the castor- 
oil seed enzyme did exert its action in a very dilute acid 
solution, still the acid should not exceed the ooneenlimtion 
i of one-third or one-fifth of a normal solution. The pretence 
i of salt seemed to weaken the action considerably. It wHs 
pretty certain, oonsideriug the chemical mixture to be fotuid 
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in sewage, that enzymes bad no chance of exerting any j 
action. With reference to the remarks of the Chairman, I 
Dr. lAiwkowitsch said that although, in his experiments with 
lipase, he obtained slight hydrolysis only, still, notwith* 
^nding all experiments to the contrary, it may play an 
important part in onr internal economy in so far as it split 
up and helped to digest the fats. He would continue his 
experiments with the fat-digesting ferment in the intestines 
in stcapsin, in the hope of obtaining larger amounts of 
hydrolysis. 
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THE INirLUENCE OF IMPUlllTlKS ON THE 
SPECIFIC GRAVITY OF SLILPllURIC ACID. 

BY ARTIIOll MARSHALL, F.I.C., F.C.8. 

(This Journal, Dec. lil, 1903, 1508 — 1510.) 

In Table 111., pp. 1509 — 1610, the first column gives the 
specific gravities, and the figures in the top line, from 1 to 6 
inclusive, corresponding to sp. gr. 1*00, have been corrected 
to read as follows :—0- 14, 0*28, 0*43, 0 57, 0*71, and 
0*80. The figure in col. 9 corresponding to up. gr. 1*06 
should be 10 ‘03; the figure in col. 0 corresponding to 
sp. gr. 1*07 should be 10* 17 ; and that in col. 8 correspond- 
ing to sp. gr. 1M36 should be 73*60. 


THE DETERMINATION OF THE STREN(iTH 
OF SULPHURIC ACID. 

BY ARTHUR MARSHALL, F.I.C., P.C.8. 

(/Aid., 1311—1512.) 

lu tlie table on p. 1.312 the figures in the second and 
fourth columns represent e.c. 
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Meeting held on Friday ^ January 9th, 1903. 


DR. a. H. BAILKY l.N THE CHAIR. 


The Chairman announced that Dr. H. W. Gerland, one 
of the most active and indefatigable members of the Man- 
chester Section, had received from the University of Mar- 
burg a document in honour of the jubilee of his graduation , 
at that University. It was therefore their desire, as the j 
Manchester Section, to offer to Dr. Gerland — not merely 
because ho had received recognitiou on the Contiuent, but 
on their own behalf — their hearty congratulations on the 
Jubilee of his graduation at Marburg. He had therefore 
great pleasure in submitting the following resolution : — 
“That the members of the Manchester Section of the 
Society of Chemical Industry offer their hearty congratula- 
tions to Dr. B. W. Gerland on the jubilee of his graduation 
at Marburg, and desire to record their high appreciation of 
the services he has rendered to chemical science, and par- 
ticularly of the contributions which from time to time he 
has made at the meetings of the Society.” 

The resolution having been seconded by Mr. Jones, and 
supported by Dr. Anorl, Dr. Grossmann, and Mr. Lano- 
DON, It was put to the meeting, and carried with acclamation. 

It was further resolved that an iltumiMited copy should 
he presented to Dr. Gerland. 

Dr. Gerland warmly thanked the meeting. 


INFLUENCE OF CERTAIN 
REAGENTS ON THE TENSILE STRENGTH 
AND ON THE DYEING PROPERTIES 
OF COTTON YARN. 

BY JULIUS BUBNER AND WILLIAM J. POPE, P.R.g. 

Contribution from the Department of Pure and Applied 
Chemiftry, Municipal School of Technology, Manchester. 

Although an exact knowledge of the changes in the 
tensile strength of cotton yarn which result from treating 
‘ the latter with various reagents would undoubtedly be of 
I great importance in connection with the textile industries, 

[ very little has as yet been done towards obtaimeg such 
j knowledge ; further, the information which is available 
I upon this subject is practically entirely of a qualitative 
1 nature, and few results of a really quantitative character 
have been published, oven on so old and important a 
j technical process as that of mercerisalion. In view of the 
luck of data capable of guiding investigation upon the 
subject, we have thought it desirable to make a preliminary 
study more particularly of the way in which the tensile 
; strength of a raw cotton yarn is affected by treatment with 
; solutions of a number of inorganic salts and with caustic 
I soda solution in order to ascertain in which direction we 
i may most profitably push a more extended enquiry we 
; have in contemplation. 

I For the purpose of obtaining a measure of the strength 
! of yarn for practical purposes, it seems to be the most 
generally adopted practice to stretch a lea of the yarn 
j between two steel hooks or arms, and then to ascertain the 
I Aveight required to draw the arms apart and break the lea. 
j This method is, however, open to the objection that it must 
j he practically impos.sible so to spread the lea out between 
I the two arms as to ensure an equal distribution of the 
I strain amongst all the threads; some of the latter will 
I necessarily receive more of the pull than others, and, since 
the lea will then he gradually torn, owing to some threads 
breaking before others, the breaking load registered will be 
I less than the sum of the breaking loads of the individual 
threads. As it was desirable to have experimental data, 
obtained with a machine of this type, for compunsou with 
: the results given by the ineibod we ultimately adopted for 
' ascertaining the tensile strength of yarns, Mr. W. Myers, 

I of this school, kindly reeled a portion of the raw Egyptian 
I yarn described below into leas, which Avere then broken in 
j a Nesbitt tearing machine; the counts aud the breaking 
loads of the 18 leas thus prepared are given.in Table I. 


Table I. 


; }I»nks 

' Breaking 

Hanks 

Rroaking , 

J Hanks 

Bieaking 

to tlio 

' Load ill 

to the 

Load in 

, to tho 

Ijoad in 

I’ouiid. 

Pounds. 

Pound. ' 

1 ■ 

Pounds, j 

j Pound. 

Pounds. 

20 '.'J 

1 J»0'2 

20-3 

90-2 

1 20-0 

; 109-4 


i 92 *8 

20 '0 

105 -2 

1 25 6 

1 111-9 

20 -7 

1 HI* 8 

20’() 

77 T) 1 

20-0 

1 lOs-1 


83 5 

20-0 

lOO'O 

2G’3 

102-2 

; 20-;i 

Prt-0 

20-3 

105 ’3 

20 0 

l0«-9 

1 20’ 7 

> 

87*0 

20 -3 

109 '4 

27-0 

98*4 


It will be seen that the breaking load varies from 77*0 to 
111*9 lbs., which, when reduced to a basis of loO for the 
convenience of future comparison, indicates a variation of 
from 100 to 145*2 ; the mean breaking load is 99*0 11)6., 
and as the tension is borne by 160 threads, each thread 
carries an average of 277*9 grms, at the breaking load. 
The lea does not, however, break as a whole, but, as the 
load is increase*!, individual threads break one after the 
other, until so many have broken that the remainder slip 
aud the arms of the machine move easily apart; the 
number 277*9 grms. cannot therefore be regarded as the 
moan breaking load of a single thread, and, as we show in 
Table 11., it is far below the true mean tensile strength of a 
single thread. The uncertainty which exists as to the 
proper interpretation to be given to the numerical values 
obtained by this method is intensified by the machine 
being driven by hand and therefore not at a constant speed. 
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Dividing the numbers given in Table I. into a first and 
second set of nine each, the first nine give a mean of 
90*3 Ibi., and the second nine a mean of 105-7 Iba„ as the 
breaking load ; the great increase in the mean is due to the 
natural tendency to work the machine more rapidly as the 
observations accumulate. As no definite meauiug could be 
attached to the results obtained with this machine, we have 
discontinued its use. 

For the tests described in the following pages we used 
the tearing machine made by Louis Schopper and described 
by Dalen (Mitt. k. tech. Versuchsanstalt, 1901), in which a 
single thread, loaded with a weight of 2 grins, in order to 
keep it straight, is held between clips fixed at a definite dis- 
tance apart, and in which, by a aimple hydraulic device to 
ensure the load being increased at a uuiform speinl, the clips 
are pulled apart gradually, and without any sudden jerk. 
The load under which the thread snaps is indicated on one 
scale, and the extcu'tion at the moment of breaking is shown | 
on a second scale. The machine which we have used carries 1 
a maximum load of 1 kilo, and reads to 5 grms. 

Although those who have previously published upon the i 
infiaence of chemical treatment ou the tensile strength of 
yarn have, as a rule, been content to determine the breaking 
strength of the yarn as the mean of ten or a dozen tearing 
trials, it seemeil to us very improbable that a mean result 
of satisfactory accuracy couhl be obtained by such a metlu'd 
of working. Cotton yarn being a product olitained by 
twisting together* a number of fibres of different lengths and 
thicknesses by a mechanical process incapable ot insuring 
absolute uniformity of count and twist, it seemed likely that 
the recorded breaking strains of individual threads of the most 
nniformly spun yarn obtainable would differ so considi^rahly 
that peril a])8 Itiu threads would have to be broken bed’ore j 
data capable of yielding the mean tensile strength of the j 
yarn with any degree of accuracy could be obtained. This i 
preliminary view of the nature and number of the detenui- i 
nations to be made led us to lay in a considerable stock of ! 
the most uniformly spun raw twofold 50 Egyptian yarn i 
which we could select. ! 

A lea was then reeled off from the raw yarn, cut across 
into short threads, each of which was then broken in the ! 
tearing machine, the tensile strength aud the extension at 
the breaking load being noted. The results obtained are 
given in Table II., in which column 3 states the number 
of threads breaking at the load indicated in column 1. 

Table II. 


llrcakin^ 


llMvikinK 


Breaking j 


Ijoad 

Xo. 

Load 

No. 

lioad 

No. 

in Grms. 


' in Grins. 

• 

in (inns. 


m 

2 

370 

11 

41(» ! 

6 

335 

2 

: 37.-i 

1 

41.5 ! 

2 

.340 

2 

1 380 ' 

5 

420 ; 

2 

345 

8 

1 38.'i 

9 

425 

1 

350 


1 390 

5 

430 

2 

355 

7 

.395 

1 

W5 

1 

.300 

12 

44M) 

5 ; 

440 ; 

1 

365 

6 

405 

« j: 

i 



Mean tensile strength, 378'0 ± 1 ’7 gnns. Numbfirof observations. 
99. Length broken, 10 cm. Limits of observed breaking loiwis, 
3.‘k) and 440 grms. l^tio of same, 100 to 133 ‘3. 


An inspection of this table shows that the 99 threads 
from the same lea varied in breaking stress from 8 10 to 
440 grins, (or from 100 to 133*3), aud conclusively proves 
the correctness of our view that no accurate mean value for 
this constaut can be derived from the examination of a few 
threads. The mean breaking strength of the raw yarn, 
deduced from the table, is 878*0 grms., and since it is 
neoesaary to obtain some knowledge of the extent to which 
this mean result can be relied npon, we apply to the determi* 
nations the method of least squares ; taking the number of 
determinations as n, the n observed breaking strains as 

S|, ^ Sg, Sn>and the mean breaking strain as M, the 

deviations A^, of the iodividc^ determinations ’ 

from the mean valne, are M - Sj, M — S„ M — Bn, 

and in the equation — 

r « 4- 0 - 3745 , / Suni of the A * 

V n(H-l) " 


the value r represents the pmliable mean rqiiareii error of 
the mean value. Since, in Table 11., r ±1*7 gnus, ii 
follows that it is just as likely that the true mean value of 
the breaking strength of the yarn lies between the values 
376*3 and 379*7 grms,, as that it Hcm outside these limits | 
the mean value deduced from the above 99 determinations 
is therefore probably accurate to witliin 0*45 per cent. 

In applying the metho<l of least squares tis a criterion 
of the accuracy of the mean tensile strength ultimattdy 
calculated, it should be [lointed out that, in the present 
set of tests, all the conditions requisite to the legitimate 
application of the inatheiimtical method arc not rulfille<l. 
Thus it will be noted that the greatest frequency with which 
a particular breaking load is observed amongst any one set 
of our determiiiutions is not, as a rule, that nearest to the 
mean tensile strength, whilst the curve obtained by plotting 
tlu‘ recurrence of the particular breaking loads against the 
breaking load is not a curve showing only one point of 
inflectum. In Table 11., the breaking load 3<>0 is observed 
the greatest number of times, viz., 11, whilst breaking 
loads UT.'i and 380, those nearest the mean of 878*0, only 
occur once and five times respectively t further the curve 



xio 340 JSO 360 J70 900 390 400 4W <iS0 4M 44V 

lircAikiruj J^caJ in Crains 


shows the existence of several points of iofieotion, more 
particularly at the loads 360, 870, and 8H5. These and 
other pecuiarities to be noted in the tables — as for instance 
the occurrence of the load 870 eleven times and of 376 only 
once — might be attributed to faults in the machine, such 
as a tendency to register 870 more readily than 875 1 
we have, however, proved that the machine possesses no 
such bias, by adding up Iroin all the tables the frequencies 
with which the different breaking loads recur. After 
arguments, such as the foregoing, against the application of 
the method of least squares have been considered, it must 
still l>e agreed that the method constitutes a perfectly 
reliable one for obtaining a comparative measure of the 
degree of accuracy attained by such series of tests as those 
now put forward. 

It should be pointed out that experimental determinations 
of a constant are of no value for comparative purposes 
unless the pronable degree of accuracy of the measurement 
can be stated ; the mean values of the teuKiIe strengths of 
yarn treated in various ways deduced from 10 or a dozen 
observations, and accompanied by no discussion of their 
probable accuracy, hence have very little bearing on the 
problems they are intended to elucidate. 

Having now obtained a satistactory method of determioixig 
the mean tensile strength of a cotton yarn within very 
narrow limits of error, and knowing that Egyptian yam is 
only with difficulty wetted out, the main stock of the raw 
yarn was boiled for two hours in water, left in steep for two 
days, boiled for one hour in a 1 per cent, sodium carbonate 
solution, and washed in distilled water until free from sodai 
the yarn was not treated with caustic soda for the pnrpote 
of cleaning it, as it was desirable as far as possible to avoid 
any chemical action npon the yam. After the yam bad 
been air-dried. Prof. T. W, Fox, of this School, waa good 
enough to have it reeled into leas of 120 thr^uls, one of 
which was used in each of the deferminationt described 
below. Table 111. refers to the examination (tf a lea of this 
materia] (which we may conveniently name A) after it 
been scalded in boiling water for two mioutes and dried one 
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day in the air. It shoald be stated that all the tearing 
triala recorded in the preient paper were made whilst the 
hygrometer indicated 55 to 65, and after the yam had been 
exposed for at least 24 hours to the air. 


tahlk hi. 


Break iug | 

1 

Breaking 


Breaking | 


Dmd 
in Grins. 

No. 

L"ad { 
in Grms. | 

, _ 1 

No. 

Litful 1 

in Grms. 1 

No, 

286 

1 

1 

:59o ! 

3 

440 

3 

336 

1 

3515 1 

0 

4«6 i 

5 

360 

1 

'KID 

11 

450 1 


866 

1 

405 

t; 

455 1 


8(10 

\ 

410 1 

.3 

400 


,3U6 

1 

4l''> 1 

11 

405 1 


370 

1 ;i 

420 1 

11 

470 


376 

! 3 

425 


475 i 


:i80 j 

6 

430 ; 

il 

480 i 


385 1 

.*5 

436 

2 

510 1 



McJtn tmiHilc NtroiiKtli. 417*4 ± ‘J'l XumlMM of ohM*Tvjitions, 

119. LfMiKtli Ijroki'H. JOnn. (if oliservcU breukiiiK lo.a(l8, 

W'> and 610 (jf aaiiKS 1<»0 lo 179. 

It will be seen that the tensile strength of the yarn has 
been increased by this cleansing treatment to 417*4 + 
2* 1 grms., and from the magnitudes of the probable mean 
squared errors to which the sets II. and 111. are liable, it 
cannot be doubted that we are justified in concluding that 
during the boiling and steeping in water, and the boiling in 
a 1 per cent, •odium carbonate solution, the ten.sile strength 
of a raw cotton yarn increases considerably. This incrca.se 
in strength would seem to bo attributable to the boiling in 
water, and not to the action of the sodium carbonate, which 
only serves the purpose of removing greasy matters j this 
is indicated by a third set of determinations (Table IV.) 
made upon a lea of the material A after it had been scalded, 
loft for six days in a 15 per cent, sodium carbonate solution, 
and washed and dried. 

Tahi.k IV. 


Breaking 


Breaking 


Breaking i 

No. 

Ixmd 

No. 

Lond 

N<.. 

Loud 

in Gi’in.>. 


in Gnus. 


ill GriiiM. 


325 

1 

1 890 

2 ' i 

445 

0 

330 

1 

395 

1 

450 

0 

340 

1 

400 

6 

4.55 

0 

346 

2 

405 

4 1 

400 

1 

350 

2 

' 410 

10 i 

405 

3 

300 

1 i 

1 416 

3 

470 

4 

306 

1 1 

; 420 

5 

475 

4 

870 

1 

426 

7 i' 

490 

1 

376 

3 

! 430 

‘ 8 'i 

495 

1 

8K0 

3 1 

1 43.5 

1 6 ; 

605 

1 

886 

1 6 ' 
t 

! 440 

' ^ 

1 





Moan tensile strciigtli. 419‘7 ± 2*2 gnuH. Number t»f observations, 
118. Length broken, 10 cm. Limits of ob.servocl breaking loads, 
820 and 006 grms. Ratio of same, 100 to 165*4. 


The mean tensile strength. 419*7 + * 2 grms., is numeri- 

cally identical with that deduced fn»m Table III., viz., 
417*4 + 2*1 grms., and it therefore seems that a 15 per 
cent. BolutioD of sodium carbonate has no more action on 
the teoaile strength of the yarn than a 1 per cent, solution. 

No satisfactory explanation, based on experimentally 
determined facts, has yet been offered for the considerable 
ohanges in the tensile strength of cotton yarn which result 
from chemical treiitinent of the yarn ; further, no quantita- 
tive explanation of the variation in tensile strength of 
different threads from the same lea of yarn has yet been 
given. Now, however, that we have determinations of the 
teniile strength of yarn possessing a known and high degree 
of accuracy, we are able to put forward tenutively con- 
clusions Concerning the points mentioned, reserving, for a 
later date,, a more complete experimental study of the 
conditions than is possible in this preliminary pai>er. A 
little consideration will show that the tensile strength of a 
yam which contains n fibres in the cuss section is but 
remotely connected with the tensile strength of the n indi- 
vidual fibres, for, on breaking a thread by the application 


of a certain load, the mean effect of the load is to pull the 
fibres apart, a much smaller number than n being broken, 
and being broken at different times. So long as toe tensile 
streogtti of the yarn is less than n times the tensile strength 
of a single fibre, the strength of the fibres is of quite 
subordinate importance, and the main factor determining 
the strength of the yarn is the closeness of the twist, and, 
i perhaps also, a specific adhesion or cling exerted 
I between the fibres ; it would be expected, therefore, that 
i variations in the twist would show themselves in variations 
in the tensile strength of the yarn. Mr. W. Myers kindly 
made a series of 5H determinations of the twist on lo-iu. 

; lengths of the raw Egyptian yarn used in the present work, 
I from which it appears that the twist varies from 22*0 to 
! 30*3 turns per in., the mean being 25*66 turns per in. 
i The twist being the iimiri factor in determining the tensile 
j strength of a cotton yarn, it is interesting to notice that 
i the above three figures relating to the twist of the 
yarn, viz., 22 * 0 , 30 * 3 , and 2 . 5*66 are in the ratio, 
324 : 446 : 378 , which is practically the same as the ratio, 
330 : 440 : 378 , of the lowest, highest, and mean values of 
the tensile strength taken from Table II. This would 
indicate that for one and the same yarn the tensile strength 
is directly proportional to the twist. 

On making a count of the fibres in the yarn with which 
we have worked it was found to contain an average of 100 
fibres in the cross section. If the above reasoning is 
i correct, each fibre of the raw yarn has a tensile strength 
i greater than 387 / 100 , or 3*87 grms.; and further, if a 
i series of tests be made under conditions which interpose a 
j resistance to the drawinur apart of the fibres, and which 
! increase the number of fibres which have to be broken 
■ before the yarn breaks, a great increa.se in the teinsile 
' strength of the yarn should be observed. These conditions 
! would be attained by makiug the length of thread to be 
I broken less than the average staple of the yarn. Table V. 
I gives determinations of the tensile strength of the raw 
! yarn made by diminishiug the distance between the (dips in 
I the tearing machine to 1 mm., so that the yarn is broken in 
; lengths of 1 mm. instead of 100 mm. as in the trials given 
I in Table 11. 

' Tablk V. 


Breaking 

! 

Breaking 


Breaking 

No. 

IxiHd 

No. 

1 Load 

No. 

T.oud 

in Grins. 


1 in Griius. 


in Grins. 


.300 

1 

j 440 

2 

610 

2 

,*U{5 

1 

416 

0 

515 

4 

370 

1 

1 450 

1 

520 

4 

.380 

1 

1 455 

4 

625 

6 

8Hr. 

1 

430 

1 

680 

2 

.*190 

l 

I 405 1 

5 

r>;i5 

2 

400 i 

3 

i 470 

0 

6U) 

1 3 

405 1 

1 

! 475 

2 

515 

' 4 

410 1 

1 

480 

1 

5.60 1 

2 

415 ! 

“ 

485 

7 

6.65 

2 

4’iO 

1 

490 

3 

.606 

6 

425 

.5 

4f».5 

6 

575 

1 

430 

^ I 

5(M) 

1 

590 

1 

k’15 

^ 1 

r,o,-. 

2 




Mean tonsUo strength, 479*4 ± 3*4 gnus. Numberof observations, 
119. Limits of ob.sorved breaking loads, 3(50 and 690 grms. Ratio 
of same, 100 to 163*9. 


! The tensile strength determined on a lenerth of 1 mm. is 
1 479*4 + 3*4 grras., whilst that made on a length of 
j 100 mm. is 378*0 + 1*7 grms., so that, as was to be 
1 anticipated, the very short length gives a very much higher 
! tensile strength. Determinations of the tensile strength of 
{ single fibres, as also an investigation of the relation between 
; the length of thread broken and the moan tensile strength, 

' are now in progress. 

I In order to study the influence of mercerisation upon the 
tensile strength of yarn, leas of material A, were scalded 
I for two minutes in boiling water and left for 24 hours in 
! caustic soda solution of sp. gr. 1*842; after exhaustively 
I washing and drying in the air, the tensile strength was 
i ascertained as before, with the results given in Table VI. 

A parallel trial was also carried out, in which the lea 
I was left for six days in the caustic soda solution, with the 
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>fuU« stated ia Table YU., for the purpoee of aeceruining 
rbcther the action of the soda is greater in six days than 
1 one. 

Tawlk VI. 


Bnsiking 

j' 

Breaking ' 


j Breaking i 

JxNid 

No. j! 

Load , 

No 

I Iwvid No. 

ill (^rms. 

j; 

in Grms. ' 


i in Grms. • 

355 

9 

,505 1 

0 

' .580 2 

ton 

1 ! 

510 j 

7 

585 3 


1 

.51.5 

3 

.5'.*.5 N 

41(1 

1 ; 

5'iO 1 

1 

) itoo 3 

m 

1 

fti’) i 

4 

00.5 1 

m 

*2 ' 

530 

1 

010 2 

4iU 

2 


7 

015 2 

44.5 

1 1 

.540 

2 

0*2.5 , 1 

4.50 

1 ! 

5 45 

4 

(*ul0 ! 1 

4S0 


.550 

9 

1 an5 1 

i70 

2 i 

5.5.5 i 


0.50 ! 1 

47;*) 

,*) 

.500 i 

1 

' H.5.5 ] » 

4S.5 

4 ! 

.50.5 


00.5 1 1 

IKO I 

3 

.570 

5 

j 

4U5 

7 

i 

.5 

i 


i? ).tn*nKtli. 

.550 n ± 3*8frnns, 

Numbi'i* of obH«Tvatitiii 

I"'. l.oMirlli 

broken. .5 

rm. liiniits 

of o 

lisorvptl brcakiiiK lo«d 

."i.*) mid 00.’) firm s. Rat i* 

of K:inn‘. KKi 

to 187 -.3. 


Tvni.i^; VII. 


Itrrakiiitf 


liroaking 


llri'jikinfc 


bond 

No. 

l>)i(«l 

No, 

1 liOHll 


in Grms. 


in Grins. 


in GriiH. 


MK» 

1 

.500 

*2 

685 


41.5 

1 

5(15 

7 

.5;hi 

J 

420 

1 

.510 

.3 

} 50.5 

2 

42.5 

1 

.51.5 

;{ 

(KM) 

1 

+30 

1 

.520 

:i 

! 005 

.3 

4,35 

2 

525 

3 

(ill) 

2 

410 

6 

.530 

0 

015 

3 

450 

1 

.53.5 

2 

; 025 

2 

455 

3 

510 I 

:j 

i 030 

1 

+50 

•J 

5t5 

4 

I. 0+) 

1 

+1.5 

2 

.5.50 

1 

'' 045 

2 

170 

;i * 

.555 

:i 

000 

1 

475 

5 1 

,500 

2 

0(t.5 

1 

480 

5 1 

.505 

5 

1 «i7o 

1 

18.5 

») ' 

.570 

J 

1 (1711 

1 

•Itm 

5 I 

.57.5 

1 



!».) 

4 : 

aso 1 

.3 

j 



Mcnn tensile streimlh. f)2«V3 ± 3 ' H grins. NumlM-r of obs(‘rval ions, 
120. Length hi*oken, era. Limiti* of observed breaking louds, 
4(J0 and (175 grins. Ratio of same, 100 to 1(W’8. 

Since the mean teiiHile strengths, 530*9 + 3*8 grnis. 
(1*342 NsHO for 24 hours) and 526*3 + 3*8 gnus. 
(1*342 NaHO for six days), are numerically equal, it 
has to be concluded that if 1*342 caustic soda has any 
effect on the yarn after one day’.s action, that effect is but 
small and involves an alteration in the tensile strength of 
less than 1 per cent. 

Since it is iniportant that further experimental evidence 
should be obtained in justification of the application of the 
method of least squares as a means of ascertaining the 
degree of accuracy to which the mean tensile strength of 
yam had been determined, we made a second series of 
experiments similar to those summarised in Table VI 1., 
immersing a new lea of the yarn A in fresh 1*342 caustic 
soda, at a subsequent date, for six days; the results are 
given in Table VIII. 

The fact that the mean tensile strengths, 526*3 + 8*8 
grms. (Table VII.) and :i23*9 + 3*1 grins. (Table VIII.), 
are numerically identical, affords further confirmation of the 
legitimacy of our method of dealing with the ex[>erimeQtal 
results. 

The action of concentrated caustic soda upon yam con- i 
stitntea practically the only mild chemical action upon j 
cotton to which attention has been directed ; wo have i 
observed, however, tha» potassium iodide has superficially | 
much the same effect upon eotton as has caustic sods. On | 
pouring saiurated potassium iodide solution upon reeled j 
yam the hank “wets out” immediately, just as with 1 


caustic soda, the fibres becoming at onoe trantparent and 
aAstuDilur a glassy appearance ; this rapid |^n«tration 
of the solution is aocompaaied by apprecSsble shrinkage. 
After washing the yarn several times with absolute alo^ol 
and drying, it retains about 15 per ocut. of poUssium iodide | 
yarn thus improguaU^d soou turns hrawo on exposure to 
air and light, but only colours slowly if sealeil up in a glass 
tulie with air and exposed to light. No discoloration oecurs 
on exposing the impregnated yarn to sunlight in a vaoiuiiii. 
lly treatment with water the potiiShium icnlidc may bo 
rttpidly washejl out. Further, on agitating filter paper with 
potiiHsium iodide solution, it rapidly disinlcgnites and forms 
a pulp just a.s if caustic soda is used. 


Taiu.k VIII. 


l■(tkiug 


|{M*Hkinii 


lirt'nking 

l.otnl 

No. 

ix)fid 

No. 

, Loial 

'inii.s. 


in Grms. 


in Gnus. 

.'1.55 

1 

400 

.3 

r415 

;t7.5 

, I 

40.5 

1 

.570 

.*10.5 

1 

.51 H) 

.*1 

57.5 

KHI 

1 

50,5 

S 

580 

+'01 

1 

.510 

1 

5.S5 

+3.5 

1 

r.1.5 

0 

500 

140 

2 

.52<» 

H 

.50.5 

4b5 

2 

.52.5 

1 

000 

+56 

i 

.5.30 

.3 1 

! 01.5 

■100 

1 3 

.*>3.5 

10 ! 

020 

105 

2 

.510 

^ i 

03.5 

470 

6 

51.5 

H j 

000 

475 

1 

.550 

2 

i 7(K) 

480 i 

3 

5.55 

1 


48;5 

.‘t 

600 

1 ’ 



Moim (euHile streiigt h, .5 ’3 *1» ±35 irrms. tinibiT of observat i )ii», 
1J!>. J.«*niftb bi<ik<‘n. r» cm. Limits of ohxcrvcd breakina lo'tdH, 
:ir»& and 700 Ki*i>is. Rati ) of Kium*. 100 to 107*2. 

In view of the great Himilarity of action of caustic soda 
and potassium iodide upon cellulose, it seemed desirable 
to attempt to isolate a compound of cellulose and potassium 
iodide analogous to the compound of cellulose and caustic 
soda which Glad<done (.lourn. Cbem. Hoc., 1853, 5 17) 

obtained by wasliing mercerised cotton with absolute alcohol 
until the washings contained no more soda ; we found, 
however, that absolute alcohol slowly but completely 
extracted ail the potassium iodide from a bank of cotton 
yarn which had been soaked in saturated potassium iodide 
solution for 24 hours. This fact indicates that the com- 
bination between cellulose and potussiuni iodide is of a less 
stable character than that between cellulose and the caustic 
alkali, because Glatistone found (/oc. cit.) that the compound 
of potash and cellulose is not decomposed by absolute 
alcohol, although the latter solvent dissolves caustic potash. 
The similarity between merccrisation and treatment with 
potassium iodide solution it inteusifiod by our observation 
that cotton yarn which has been soakiMl in saturaled 
potassium iodide solution for 24 hours and washed in 
distilleii water until free from iodine, lias a far greater 
affinity for direct cotton colours, such as benzopurpurine 4 IJ, 
than has the uutreated yarn ; it is also to be noted that, 
after treaimeut with potassium iodide solution and washing, 
the yarn burns in the peculiar way which (jiadstone first 
I calleil attention to in connection with mercerised cotton. 

A further similarity between the action of caustic soda 
, and potassium iodide upon cotton is found in that both 
' reactions result in an increase of the tensile strength of the 
yam. Table IX. gives the results of a trial made ufsm 
, material A. after scalding for two minutes, immersing for 
24 hours in saturated potassium io<lidc solution, washing 
until free from iodine in distilled water and drying in the 
air. Table X. states the result of an otherwise similar trial, 
in which the yarn remained for six dtt)s in the saturated 
iodide solution. 

The tensile strength of the original yarn, vix., 417*4 ± 
2*1 grms., is increased to 431*6 + 2*3 grins, by 24 hoars 
immersion in saturated potassiora iodide aud to 420*4 jh 
2*1 grms. when the immersion is prolonged for six days; 
it is therefore not to be donbt^ that a considerable 
increase in tensile strength results from 34 hours aetion of 
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the potiwttiam iodide solatioo whilat fix dayi action caasee 
the higher tensilu ntrength to <lioiini8h to practically the 
origiDul value, 417*4 + 2*1 grma. being numerically iden* 
tical with 420*4 ± 2*3 gras. If potasflinm iodide be left 
in the hank, rapid tendering eoHues and a brown colour is 
developed on exposure to the air, but the diminution in 
tensile strength after six days treatment is not attributable 
to the liberation of iodine as the solution, which was kept 
in the dark, remained colourless. 


Table IX. 


— ■ 

- - 





Bronkiag 


Kreaking 

1 

No. ; 

Bri^aking 

No. 

Load 

No. 

JiOlul 

Load 

in Grins. 


in lirms. 


in Grms. 



806 

1 

410 

3 

405 

2 

340 

1 

415 

5 

470 

0 

360 

1 

420 

4 

47.5 

•2 

805 

1 1 

425 

0 

4K0 

! 1 

.376 

1 

430 

i) 

485 


680 

4 

: 435 

8 

400 

' *2 

385 

4 

440 

7 

406 

•> 

390 1 

0 

1 -145 

0 

500 

1 

! 

1 

4.50 

7 

605 

i 

400 

5 

465 

4 

620 

1 

405 

7 

■too 

5 


i 


Mean tensile strength,48r0 ± .S' Marins. NiuiibiT of observations, 
118. Ijcng^h broken, 10 cm. Limits of olwcrvod iireakiiiK loads, 
805 and 620 grnjs. llHiio of same, 100 t-o 170" 6. 


Taulk X. 


Breaking 

1 

Breaking 

1 

Breaking 


lioad 

i No. i 

Load 

No. 

Load 

No. 

in Gnus. 

! 

in Grms. 

j 1 

in Grins. 


815 

1 1 

305 1 

i 2 

450 

i ^ 

.330 

2 

400 1 

7 

'W5 

1 

845 

1 

405 

7 

460 

! 8 

350 

1 

410 

8 

470 : 

2 

355 

; 1 

415 

19 j 

475 

2 

805 

i 1 

420 

8 

480 

3 

870 

1 

425 

8 1 

490 1 

1 

375 

I 2 

480 

7 

495 

1 

380 


1 435 

3 

600 ! 

1 

886 

I 1 

1 440 

3 

j 

j 

890 

i 3 

1 

4*15 

6 




Mean ten8ileBtren«th,420*4 ± 2*1 grins. Number of observations. I 
118 Length broken, 10 cm. Limits of observed breaking loads, 
.ilS and 600 gnus. Ratio of same, 100 to 158*7. 


For the purpose of determining whether the action of i 
potassium iodide is a specific one, or whether it can be j 
caused by solutions of other soluble iodides, we repeated i 
the above experiments, using solutions of barium iodide, 
potassium mercuric iodide, and barium raecuric iodide. | 
A bank of the material A, after scalding tor two minutes ; 
in boiling water, was immersed for 24 hours in a saturated ' 
aqueous solution of barium iodide and, after washing till 
free from barium and iodine, was allowed to dry in the air; 
the results obtained on determining its tensile strength are ; 
given in Table XI. I 


Breaking 1 
Load 1 
in Grms. ! 

No. 

810 

1 

315 

1 

820 

1 

886 

1 

340 1 

1 

850 I 

1 

800 

1 

870 ; 

2 

876. 

1 

380 ! 

4 

385 

1 s 

390 



Table XI. 


Bnwking 


1 

Breaking [ 


Load 

No. 

Load 1 

No. 

in Onus. 


in Grms. | 


395 

4 

1 

460 i 

4 


7 

470 

6 

410 

10 

475 ! 

2 

415 

3 1 

480 1 

4 

420 

4 

485 i 

3 

426 

4 

490 

3 

480 

4 

405 1 

3 

485 

2 

600 1 

1 

440 

8 

610 1 

2 

415 

7 

630 

2 

450 

7 

555 j 

1 

456 

1 4 

570 j 

2 


Mean t€n8ile8lrength.488*4 ± 8*0grm8. Numl^r of observations. 
Lft Lemcth broken. B cm. Limits of observed breaking loads, 
10 and 670 gnns. Ratio of same, 100 to 188 ' 9. 


The table indicates that treatment with barium iodide 
solution causes an increase in the tensile strength of the 
yam from 417*4 Hh 2*1 to 488*4 + 8*0 grms. 

On immersing cotton yarn in a saturated aqueous solution 
of potassium mercuric iodide,' it wets out instantaneously 
and assaroes the gelatinous appearauce presented by the 
yarn on treatment with caustic soda. On washing with a 
large bulk of water, mercuric iodide is precipitated iu the 
fibres, but slowly dissolves when the hank is left in contact 
with the washing liquor. This indicates that both potassium 
and mercuric iodide combine with the cellulose, but that the 
potassium iodide compound is dissociated, on the subsequent 
addition of water, more rapidly than the mercuric iodide 
compound ; mercuric iodide being subsequently liberated 
by the dissociating action of the water, and being insoluble 
in water, does not dissolve unless left in contact with the 
washing water containing potassium iodide. If, however, 
the two iodides were retained by the fibre by capillary 
action, the Bam(3 behaviour might be anticipated, as Trevor 
has shown (Zeits. f. phys. Chem., 7 , 4h8), that that con- 
stituent of a double salt which has the higher molecular 
weight diffuses the more slowly. On treating the yarn 
with potassium mercuric iodide solution, and subsequently 
washing till free from iodides, it is found to have an 
increased affinity for benzopurpurino 4B ; further, on passing 
the solution of the double iodide through a filter paper, the 
latter swells greaily and becomes gelatinous, and on 
shaking filler paper iu a test tube with potassium mercuric 
iodide solution, a pulp is formed, owing to disintegration of 
the paper. 

The numbers given in Table XII. were obtained with a 
lei of material A, scalded for two minutes in boiling 
water, immersed for twenty-four hours in a saturated 
potassium mercuric iodide solution, washed until free from 
iodine and mercury, and dried in the air; Table XIII. 
shows the result of a similar course of treatment, but in 
which ihe hank was left immersed for six days in the 
iodide solution. During the action of the double iodides, 
the yarn shrinks very considerably. 


Table XII. 


Breaking 
Load 
in Grms. 

No. ! 

1 

Breaking 
Load 
in Grms. 

No. 

Breaking 
Ijoad 
in Grms. 

No. 

330 

1 

2 

420 

3 

485 

1 

350 

2 

425 

2 

493 

1 

.360 

1 

430 

6 

600 

1 

370 

1 

485 

5 

610 

2 

376 

1 

440 

r> 

520 

1 0 

380 

2 I 

445 


526 

1 

.385 

1 ' 

450 

' 7 

1 530 

2 

300 

5 1 

465 

11 

685 

1 

395 

i 2 1 

460 

5 

645 

1 

400 

1 6 ! 

465 

1 2 

i 650 

2 

406 

i 1 

470 

5 

1 570 ! 

1 

410 

1 ^ 

475 

6 

690 1 

1 

416 

8 ' 

480 

7 

j 



Mean wtiNilc!stn'ngth,44t*U ± Z'Darrms. Number of observations, 
IIU. Length broken, 6 cm. Limits of nbservi^d breaking loads, 
380 ami 61H» gnus, llatio of same, 100 to 178' 8. 

An inspection of Tables VIII. and IX. and XU. and 
Xlll. shows that the increase in the tensile strength of 
cotton yarn due to the action of potaasium mercuric iodide 
is much greater thau that caused by potasaiatn iodide alone, 
i although the effect of both these reagents is much less than 
! that of caustic soda. Ou immer^iug leas of the material A 
I in saturated aqueous barium mercuric iodide the same 
1 rapid ** wetting out,’* and the same parchment-like appear- 
i anee are noted, but after washing the leas free from iodide 
j they are found to have shrunk much more than when the 
I other iodides are used. Tables XIV. and XV. give the 
I results of tests made upon leas of material A, scalded for 
I two mioutea in boiling water, immersed for one and six 
I days respectively in a saturated aqueous solution of barium 
i mercuric iodide, and subsequently washed free from iodides 
I and air dried. 

! It ia evident that the action of barium meronric iodide 
! soliitiOD in increasing the tensile strength of the yam is as 
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TABUt XIII. 


Breaking 

! ! 

Breakilue 

Load 

No, * 

Load 

in Orms. 


in Gnus. ; 

325 

1 ! 

1 1 

i 423 j 

355 

1 1 

430 

36.3 

1 1 

435 I 

375 j 

2 

440 

380 1 

2 

! 445 ! 

383 

3 I 

4rio ! 

390 

3 

455 

39S 

2 

460 

400 

8 ! 

465 

40.5 

3 , 

470 ! 

410 

5 

1 476 j 

415 

6 ! 

480 ! 

420 

3 

i 485 

1 1 


No. 


7 

4 
t 

7 

a 

7 
2 

1» 

5 

8 
7 

2 

3 


Breaking 
Load 
in Orm«t. 


400 

403 

300 

305 

510 

515 

520 

525 

530 

540 

573 


No. 


Mean tensile strength, 443* 4 ±2*7 gnna. 
ns. Length broken, 6 cm. LimiU of onsoi 
325 and 675 grins. Ratio ot same, 100 to 170*9. 


Number of observations. 


Ko explanation of this kind is appUnaU# to the fanta w« 
now bring forward, beoaaae the tivatinont with iodides does 
not give rise to the formation of oxyeoUulose t if oxjoellu- 
lose were produced the jam would dje more strong^ with 
basic colours thin before the setion of the iodide, whilst we 
Rod that the treated cotton has praoticallj the same a£&nitj 
for methylene blue as has the untreated yarn. 

In view of the similaritv in behaviour of cotton yarn 
towards caustic soda aud iodide'*, it seemed desirable to 
ascertain the effect upon the tensile strength of treating 
mercerised yam with saturated potassium iodide solution. 
For this purpose a lea of the material treated with 1 *848 
caustio soda for '2A hours, and ruhsequently washe<l and 
dried, was steeped in saturated potassium iodide solution 
for one day, and after washing and drying, was torn in the 
usual way. The results iMt) summarised in 


Tamlk XVI. 


I in Table XVI. 




Table XIV. 


Breaking 

Load 

1 

No. 1 

Breaking 

l/ood 

No. ' 

Breaking 

Load 

in Grins. 

1 

In Grms. 


in Grms. 

395 

1 

495 

3 

575 

403 

1 i 

600 

2 

580 

420 ; 

1 

603 

2 

585 

425 

2 

510 

8 

690 

440 

1 

516 

6 

595 

4<45 j 

1 1 

520 

» 1 

600 

460 

1 

5:5 

1 1 

' 605 

455^ 1 

1 t 

630 

3 

1 610 1 


1 

535 

3 ! 

616 1 

465 

1 

640 

4 

620 

470 

1 

545 

6 

625 

476 

3 

650 

2 

640 

480 

4 

555 

4 

1 650 

485 

‘2 , 

560 

1 

i 670 

400 

3 i 

1 565 

1 

^ 1 

1 


Mean tensile strength, 534* 3 ± 3'9grms. NuinlK'rof obwrvationsu 
193. Length broken, 5 cm. Limits of obsi^rvod breaking loads, 
SB** and 670 grras. Ratio of same, 1(10 bj 16'.»*«. 


No. 




Table 

XV. 


Breaking 


Breaking 

No. 

Breiiking 

Load 

No. 

Loa<i 

Lmd 

in Grms. 


in Grms. 


in Grin.s. 

425 i 

1 

300 

* 

3 

_ 

565 

430 

2 

1 m 

4 

570 

440 

1 

1 610 

3 

.575 

445 

4 

j .516 J 

3 

1 680 

450 

3 1 

620 1 

7 

585 

455 

1 1 

: 625 1 

8 

590 

460 ! 

4 

6.30 1 

6 

695 

465 

3 

1 .'13.5 ' 

8 

610 1 

470 

3 

1 ^ i 

6 

620 i 

475 : 

.5 1 

1 645 ' 

5 

635 ! 

480 1 

1 j 

; 650 1 

6 

aw 

490 1 


1 5.'56 ! 

.3 

650 

495 ! 

3 I 

i 

1 560 ! 

t 1 

3 

1 

715 


Mean tensile strength, 626*6 ± 3*3 grms. Numlwr nf observa- 
tion'*, 117. Length brakon, 5 cm. Limits of observed breaking 
loads, 425 and 715 grms. Ratio of same, lOU to 168**2. 

great as that of caustic soda, and further, just as with other 
iodides, the increase in tensile strength is less after six daya^ 
action than after one day. It has also to be noted that cotton 
yam dyes much more strongly with benzopurpurine 4B after 
treatment with barium mercuric iodide than before. In 
connection with the pecaliar action of the double mercuric 
iodides to which we now call attention, it should be noted 
that Vignon (Comptes Bend., 116, 517 and 645) Rads 
that very dilute mercuric chloride solution acts on cellulose ; 
he considers that oxy- cellulose is produced as the result of 
an oxidising action represented by the equation — 

HgClj + Hgj|Cl| -h O. 


loads. 

Breaking 


Breaking 

Ij 

Breaking 

No. 


l^)ad 

No. 

lyoa<i 

No. 1 

I lioad 


in Gnna. 


in Grms. 

1 

1 

1 in Grms. 


• 

370 

i 1 

455 

1 'i ' 

i 

525 

a 

No. 

.*t»0 

1 

460 

1 - 1 

1 630 

8 

395 

2 

455 

5 il 

i 635 

6 


400 

1 

473 

.3 

1 340 

3 


410 

1 

480 

3 1 

1 545 

s 


413 

3 

48.1 

5 

555 

6 

1 

420 

i 1 

' 490 

3 

560 

1 

2 

425 

1 

{ 495 

7 

1 56V 

8 

1 

430 

2 

500 

2 

670 

8 

1 

435 

! 3 

> 505 

1 8 

575 

3 

3 

440 ! 

i 

510 j 

1 2 

580 

1 

5 

i 445 

3 

515 

, 4 ■! 

6H5 

6 

2 

450 ! 

4 

520 

4 .j 

623 

2 

2 

.... . . 


1 I 

;i 



Moan Ictisil** strmigtli. r>il3’l ± 3*3grms. Nnirilv-rofobiicrvatlonn, 
118. Longth broken, 5 cm. Limits of observed broskliig loads, 370 
and 625 grniH. Ratio of saino, lOl) to 168*9. 

The yarn, after mercerisation, had the tensile strength 
stated in Tables VI. and VII., 524*8 + 2*3 grms., but 
this, after the treatment with potassium iodide, had become 
reduced to 503*0 + 3*4 grms. Altiiough potassium iodide 
causes a coDsid4>ral>le increase in the tensile strength of raw 
cotton yarn, it effects an appreciable reiluction in that of 
mercerised yarn. 

The change in the tensile strength of yarn induced by 
mercerisation may be, therefore, partially reversed by sub- 
sequent treatment with an iodide ; and it seemed iiitercHting 
to enquire whether a diminution in the tensile strength of 
mercerised yarn can bo also brought about by other kinds 
of treatment. We find that the tensile strength of mer- 
cerised yarn is considerably diminished by Ixiiling with 
water. Table XVll. gives the breaking tests of a lea of 
material, A, which was mercerised in the same way as the 
banks discussed in Tables VI. and VI 1., hut which, after 
washing and drying, was boiled for six hours in a Jena glass 
beaker with distilled water, aud dried in the air. 

Table XVII. 

I 


Breaking 


Breaking 


' Breaking 


in Orms. i 

j No. 

1 Lr>ad 
! in Grins. 

! 

j No. 

j Load 

1 in Grms. ' 

No. 

370 

i 

2 

j 475 

t 

1 5 

< 615 

4 

.375 1 

1 

1 480 

i 7 

650 , 

8 

385 1 

2 

485 

! 1 

i 6W ! 

1 

395 

1 

, 490 

1 2 

560 1 

1 

420 ! 

2 

495 


665 ' 

4 

425 1 

1 

1 

i 600 

9 

670 

6 

430 I 

! 505 

* 3 

675 

4 

435 1 

6 

' 610 

1 * 

685 

I 

440 j 

2 '■ 

515 < 

' 2 

590 

2 

445 

1 :! 

.520 

9 

600 

1 

450 

•3 :i 

5*25 j 

2 

610 : 

S 

455 

1 ■ 

580 1 

2 

645 1 

1 

460 1 

3 

535 i 

5 

650 

1 

466 1 

1 

4 ;| 

540 

8 

1 



Moan tensile strength. 505*0 ±3*. 5 grms. Number of observatUms, 
119. Leagtn broken, 6 o n. Limits of observed breaking Ic^. S70 
1^ 650 grms. Ratio of same, 100 to 175*7, 


O 
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The trentment with ifoda gave the jaro a tensile strength \ 
of 5S4 8 ±2-3 grins., and this by the boiling with water • 
became deereaseu to 305*0 i 8'5 grms. It is inteiesting [ 
to note that whilst boiling with water increases the tensile j 
strength of raw cotton yarn hy about 10 per cent. (Tables * 
II. and III.) boiling with water for six hours effects a : 
material decrease in iho tensile strength of mercerised ; 
yarn. | 

Since the increased tensile strength resulting from nicr- 
cerisution and treatment with iodides is accompanied by an I 
increased affinity for direct colours, but with no appreciable | 
change in the affinity for basic dyestuffs such as methylene j 
blue, it seemed interesting to ascertain whether the tensile | 
strength and the affinity for colouring matters changed j 
liiuilarly as a result of boiling the yarn with water ; ibis is, ! 
however, not altogether the case, as is shown hy the follow- '■ 
iug dyeing trials made with a bleached cotton yarn, which 
gave scarcely ary oxycelluloi^e reaction with Fehling’s solu- 
tion. After boiling the bleached yarn for 12 hours with 
distilled water in a Jena glass vessel it was found to dye 
much more strongly with benzopurpurine 411, and much , 
less strongly with methylene blue, than before ; similar, but ' 
greater, changes in affinity for the direct and the basic dye- ; 
stuffs were caused by heating the bleached yarn in a seah-d | 
Jena glass tube with water at laO'’ for two hours. On met- i 


cerising the yarn and then boiling it with water for 12, 2 
and 43 hours, the affinity for the direct colour was 
tinuously increased, and that for the basic colour coi 
ously decreased ; the mercerised yarn was found to d 
least twice as strongly with benzopurpurine 4B aft< 
hours* boiling with water than before boiling. 

Although cotton yarn treated with iodide solutiot 
many respects resembles mercerised yam, impo 
differences are observed between the degree of 1 
produced on immersing yam under tension in caustic 
and iodide solutions. Yarn under tension develops a 
slightly increased lustre on treatment with iodide and 
sequent washing, although the same sample of yarn 
become highly lustrous when mercerised under ten 
The causes of this difference will be discussed in a 
communication, together with the chemical hebavioi 
various technically important fibres towards iodides. 

The ({uantitativc results given in the previous pages 
be conveniently summarised as in Table XVIH., in w 
the table from which the results are taken is given in 
first, and tbe tensile strength, /, in the third column, 
tensile strength, rediicejl to that of the material A, 
basis of 100, is stated in column 4, and the limit 
measurement of and the ratio of those limits, are s 
in columns .5 and 6. 


Tabi.k XVUI. 


Treutiiient of Yarn. 


Tensile^ SlreiiKth f. 


t reduced to 111. 
as ion. 


Limits of Observed Ratio of Lii 
Tonsiio Strength. 100 lo- 


ll. 

III. 

IV. 
V. 

VI. 

VII. 

vni. 

IX. 

X. 

!Xl. 

XII. 

xni. 

XIV. 

XV. 

xvr. 

xvii. 


Raw yarn 

1 per cent. NajjOOa solution 
16 

NaHO solution, 1 day 

„ „ 0 davs 

Raw yarn, L mm 

Kl soluti(m, 1 day 

„ (} da> a 

IJal^ solution, 1 day 

KLlIgls solution, 1 day .... 

„ d days . . , 
Baljj, llgla solution. I day . 
„ „ d duy.M , 

VII. witlj KI solution 

VII. boiled with water 


.878 0 

db 

1*7 

po*n 

± 

0*40 

.8.80 nnd 440 

1:18*8 

4>7*4 

± 

*2* 1 

1(10*6 

± 

0*50 

285 


.510 

170 0 

4ll>*7 

± 

2-2 

100- 6 

± 

0*58 

.825 


50-5 

1.55*4 

B.80'» 

± 

8*8 

127*2 

± 

0*00 

8.55 


005 

187*. 8 

526* 

± 

.8*8 

1*26*1 

± 

O'OO 

4(10 


075 

108*7 

■ .vijni 

± 

;i*5 

)25*r> 

± 

0.81 

8.55 


700 

107*2 

47U*4 

± 

.8*4 

114*0 

± 

0*81 

800 


500 

108*8 

481*6 

± 

2 *.8 

10.8*4 


0*.50 

.•10.5 


.520 

170 *,5 

45!()*4 

± 

2*1 

100*7 

± 

0*50 

81.5 


500 

1.58*7 

w:r4 

± 

.8*11 

108*8 

± 

0*72 

810 


570 

188*0 

, 444 0 

i 

2*a 

100*0 

± 

0*71 

:18() 


.500 

178*7 

iWl*.*! 

± 

2*7 

io (;*2 

X 

0*0.5 

8‘>6 


576 

170*0 

.*,8 4 .8 

± 

,8*y 

128*0 

± 

0*02 

,•10.5 


070 

100*0 

1 B26*<5 

± 

8*8 

1*20*1 

± 

o*:o 

425 


715 

1(W2 

6<'8*n 

± 

.•{•8 

120*5 

± 

0*80 

870 


025 

108*0 

' r»<i8o 

±. 

8*5 

121*0 

± 

0*84 

370 


050 

175*7 


It is interesting to note that the widening of the limits 
of the observed tensile strengths is accompanied by a 
comparatively slight increase in the probable mean squared 
error of the mean, and that in spile of the wide limits 
between which the observed tensile strengths lie in many 
cases the probable error is never more than 0*7 per cent. 


It is further important to notice that when the mean te 
strength is greatly increased by the application of 
chemical treatment which we have .studied, couside 
distorbanccs in the structure of the yaru take place, 
indicated by the great widening of tbe limits of the ohs( 
tensile strength in such cases. 


Table XTX. 




1 

Mean 1 

- 

Treatment of Yarn. i 

Ten.silo ; 
Strength i 


1 

1 = t. i 

III. 

1 per cent. NajCO;, 

I i 

417-4 ! 

IV. 

1 15 „ 

; 410*7 1 

V- 

NhHO, 1 day 1 

5.*Kro 

VI. ! 

„ 0 days | 

520 .8 

IX. 

Kl.lday , 

1 4,81 *6 

X. 

6 days ' 

1 420*4 

XII. 

KI,Hgl*,lday 

4t4*9 

xiir. 

„ Odays 

m’S 

XIV. 

BaUHgli.l day 

5.84*.3 

XV. 

„ 6 days 

628*6 

i 


licnfcth ! 
in 1 

ClUS. L I 


M-O 1 
66 •« i 

-W2 j 
44*8 I 
05*0 ! 

tt4*H ; 
tWZ 
67*8 

sa-a 

48* a 


Elonpation 

Length at i 

at 

Bnuking 

Breaking 

Point 

Load. 

«= fi. 

Per Cent. 


0*20 

72*1 

0*60 

71*9 

28*24 

68*0 

27*12 

67*0 

0*8.8 

71*4 

9*86 

71*0 

10*00 

71*7 

10*85 

00*7 

21) *62 

1 03*0 

*24*02 

00*9 


t y. 1, 

t X f to III 


as 100. 

1 

2755 

100*0 

2753 

09*9 

2400 

80*9 

2358 

86*0 

2805 

101*8 

2710 

98*0 

2901 

1(15*3 

2540 

92*2 

279't 

101*4 

2575 

93*5 


<x?.. '’‘'l' 

as] 


3011 ; 

10 

.8010 

10 

3077 ‘ 

10 

2007 

9 

8081 ; 

10 

2984 1 

9 

3191 ] 

1 10 

2965 


3308 1 


3209 1 

10 


In the previous pages we have not yet discussed the 
shrinkage which results from the subjection of tbe standard 
yarn A to treatment j the length of the lea.s of yarn A 
before and after treatment were ascertained by hanging the 
lea on a hook, suspending a weight of 25 grms. from it, 
and measuring the length or the lea a# accurately as 
possible with a millimetre scale. Tbe lengths (/) in centi- 
metres are given in colnnm 4 of Table XIX. During the 


determinations of the tensile strength of the various ti 
yams, observations were made of the elongation a 
breaking load of each thread ; these elongations vary 
considerably amongst threads from the same hank, an 
our present purpose it suffices to state the mean perco 
elongation of the yarn at tbe breaking load. These nui 
are stated in column 5 of Table XIX., and from the le 
of the hanks and the elongations we have calculate 
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P "" * ■ I 

Ue>D l«wth» (/,) *o which the hank* will stretch on appli- 
Iwtion of the broking load j a conpariwn of the valuea of 
li»udl, show* clearly that after a yarn has bwa shrunk 
by niereorisatioB or other treatment aiul TOshe<l and dried, 
tt cannot be stretched to its original length without 
breaking. 

Thus 66-0 cm. of raw yam it* shrunk to 45*2 cm. 
bv roercerisini? without tension, washing, ana drying, and 
^on afterwards stretching the lucrccns^ thread to the 
breaking i»oint it only attains a length of oS'O cm. ; this is 

result of peculiar interest in view ot the fact that the 
m-O cm thn*ad of raw varn could ho mercerised and washed 
Guilder tension, and caused to retain tliat length atler drying 
‘as mercerised cotton. 

1^' \Vc hnvc iudicuteil nbove (page 72), the gr. at probii- 
'bility that the twist is the controlling factor in determining 
the strength of a yarn and have given evidence suggesting 
that for one and the same sample of yarn the tensde strength { 
is directly proptirtional to the twist. The twist in the ^ 
suiiples of varn produced hy the various kinds ot treatment , 
mentioned is naturally inversely proportional to the length 
/ of the lea, so that if the law just suggested is also appli- , 
cable to a varn, iiidep»?ndeiitly of the eheinieal treatment j 
which has been applied, the product of t and / should be : 
constant throughout tlie scries of trials now discussed ; the • 
values of / X / are given in col. 7 of Table MV and in 
col. 8 are stated the vslues of ^ x / reduced to the t x / 
value of the material A (from III.) as a hasi'^ of lOl). I he 
values in these two columns show u considerable tendency 
towards constancy. 

Hut it is not quite legitimate to expect constancy in the 
values of / X /, because at the breaking point the load t is 
not being ajiplied to the length / hut to the length /, ; and 
the product f x /j would he inoi’i* likely to be the constant 
quantity. This value is given in col. 9, and in col. 10 is 
reduced to tlie t x /, value of the standard yarn A as 100; 
with the exceptions of the hanks treated with potassium or 
barium mercuric iodides, all the I x /, values lie lietween 
99*1 and 102 'd, tliat is to say they are identical within the 
limits of the experimental error incurr* <1. 

It may tlius be safely concluded that although during 
inercerisation a yarn ahrinks by about one-third, its tensile* 
str. cgth remains directly proportional to the twist. 

It should be noted that if, on chemical treatment, the 
cotton fibre preserves an unaltered voltime but merely 
changes in length, the length I is inversely proportional to 
the cross sectional area u of the fibre, so that / x u is 
equal to the constant volume. Hut if a given volume of 
material be made up iiUfi rods gf dilTerent lengths and 
uniform thicknesses, the breaking loads of the rods will be 
directly proportional to tho cross sectional area and 
inversely proportional to the length. This result is of the 
same form as that obtained in the present investigation. 

The value of a yarn for manufacturing purposes miiHt be 
to a considerable extent dependent upon the uniformity of 
its twist, that is to say, a yarn which will withstand the 
various operations of bleaching, inercerisation, dyeing, 
weaving, Ac., without giving great trouble owing to 
frequent breakages must be one in which the limits ot the 
observed tensile strengths measured on about a hundred 
separate threads do not lie too far apart. The limits of the 
observed tensile strength for ihe leas of differently treated 
yarn which we have examined are given in Table XVTll. 
and are conveniently discussed after reducing them to the 
basis of the lowest observed breaking load as 100; the 
quantities thus deduced, which may be termed the ** ratios 
of the untile strength limits,” are also given in the table 
and will be seen to vary widely for leai which have been 
subjected to different treatment. Yam No. II., in which 
the ratio of the limits is as 100 to 133*3, must obviously 
give far less trouble during weaving owing to broken 
threads than that numbered III., in which the ratio is at 100 
to 179*0. It seems therefore that the manufacturer would 
derive very reliable information as to the behaviour of a 
yarn during the aubseqoent manufacturing processes from 
the detenniuatiiMt of this ratio of the limits of the observ^ 
tensile stieugtbs, or by the comparison of the mean tensile 


strength with the tensile strength observations lying lielow 
the mean value. The data obtained in the way which wc 
now describe, treated by the method which we have used, 
affbixls specific information as to tho stnmgth and the 
varmtiou in strength of a yarn, whilst the figui-es given by 
the lea testing machine ordinarily used are meaningless in 
so far as the tensile strength of tlic yarn is eoneerned. 

Discussion. 

Prof. KxKtUT said they weie indebted to the authors 
for the iiiter»*<iing paper, wbi**h bad evidently iioolved a 
large aiuomit of work. The method wliieh lhe> advocated 
for^the le^^ting of cotton yarns by taking the avenige 
breaking strain of a iiuiiiber of thi*eads. was much moro 
ndiuble ihuii the rough and ready metliod of testing whole 
hunks or leas. That eollon was stronger after bleaching 
than h* lore, had been shown many yvAv* ago by tho 
late Mr. t'has. O’Neill. He h:i<l on several oecasions 
confirmed this statemenU and had ventured an explanation 
of the strengthening etlect on the assumption that the 
cotton MUX with which each fibre is coated in iho untreated 
state acted as a lubricant, and as such would have n 
tendency to cause tlie fibres to slip when the. yarn was 
stretched. In the bleaching process the wax was removed, 
and the friction between the iudivhlual fibres being in- 
creased, the varn would become Ktrouger. In ihis eonnec- 
tioii, he askeil whether the authors had frii'il the effect on 
1 its strength of extracting the yam with organie solvents. 

' 'I’lu* authors’ discovery of tin* mercerising action of potas- 
' Slum iodidi* on cotton was one of the most remarkable 
which had been inude in conuection with tho chemistry of 
; cellulose for a iiumhcr of years. He asked whether the 
' authors could give any expluiiatiou ot their interesting 
' ohservation%. 'I'he substances which were known to mer- 
i cerise cotton were the eauslic alkalis, /iiic (diloriile solu- 
i tion (2(X)’ Tw.), sul[diurie acid, and phosphoric acid, 
i Som<* years ago he had sludicfl tlie effect of nitnc acid 
i (83^ Tw.) on cotton, and had found that it ]»roduced a 
I similar result to that obtained with (taustic soda. It was, 

1 perhaps, not n matter of eoineidenee that these sub- 
! stances were all dehyilrating agents, and although potas- 
I siiim iodide was not known to act as such, he would ask 
whether, in steeping the cotton in its satiirateil solution, the 
surface of the liipiid was exposed, so that evaporation could 
take place. The effect of boiling water in further increas- 
ing the affinity of mercerised cotton for colouring matters 
was also of great interest. A similar effect was jirodiiced 
by steaming mohair yarns, and in the steaming of worsted 
or union piece goods in the crabbing process. It was well 
known to dvers of such goods that pieces were fre«picntly 
“ ended ” in consequence of one end of the piece being 
steamed for a longei period than the otlier, and in conse- 
quence accpiiring a deeper shade in the dyeing process. 

Prof. Poi'E, ill reply to Dr. Kuecht, said they hail not used 
an organic solvent fiu- the pnrpose of removing the wax 
from tin* yarn. The treatment by sodium carbonate was 
merely to clean tlie yarn. They had a certain anioiint of 
evidence for supposing that the action of these iodide solu- 
tions was not the same as the action of caustic soda, hut this 
matter was still under examination. 

Mr J Hi:nsEU, in further explanation of Prof. Pope’s 
remarks,* said that the dyeing property of cotton treated 
with iodides, especially with barium mercuric iodide, was in 
every respect riniilar to the dyeing of mercerised cotton. 
It took up direct cotton colours quite as readily as cotton 
treated with caustic soda. He thought it would be rather 
misleading to offer any explanation for this peculiar 
behariour, especially as up to the present time no satis- 
factory explanation had been given which would explain 
this peculiar behavioor, towards colouring matters, of 
mercerised cotton. He thought he wou d be right m 
going even further, and stating that the whole proceas of 
mercerising, as far as the change which takes place lo the fibre 
was concerned, had not yet been explained in a hatisfiMtOfy 
manner. His colleague (Prof. Pope) and bimself ho^ 
very soon to be in a position to bring before them anotlw 
communication, which might help^ to further explain the 
interesting points which has been raised* 

o 9 
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FERMENTATION OF SUGAR-CANE JUICE. 

BT CHAS. H. G. SPRANffLING. 

When the sugar cane is crushed, a dirty yelloHrish-green 
liquid is obtained, from which is prepared the ordinary 
** nouicoTado ** brown sugar of the West Indies. 

In addition to cane sugar or saccharose, this juice 
contains a certain proportion of glucose, some other 
carbohydrates of the character of the dextrans or gums, 
and finally a small amount of mineral matter, the two 
latter constituents being classed together under the term 
•* non-sugars.** 

A good juice should have essential!)' a high saccharine 
content, and small amounts of glucose and “ non-sugars.” 

[In the West Indies it is always the custom to speak 
of the sugar, glucose, iStc. content of the juice in pounds 
per gallon, and this will be adhered to in the present 
p*po^] 

A freshly-ground juice undergoes very rapid fermenta- 
tion, with, us will be shown, the formation of large amounts 
of alcohol and acetic acid. It will also be seen that this 
rapid change is only arrested by rendering the liquid 
alkaline by some means. The rate of the change may be 
diminished by the addition of such bodies us phenol, 
cresol, &c., but the fermentation is only retarded for a time. 

As this fermentation is so ra])id, it can be eiisily 
imagined that the planter has to take Care to render the 
juice alkaline as soon as possible. This is done by the 
addition of lime in suspension in water, and the process is 
known as ** tempering.’* 

In addition to thus rendering the liquid alkaline, the 
lime also carries down with it nearly the whole of the 
** non- sugars,” thus immediately purifying the juice. A 
juice thus treated can he kept for two or three days without 
a ver^ great loss in the sugar content. 

This rapid fermentation of cane juice is taken advantage 
of in the West Indies to obtain a native vinegar. By 
allowing barrels of cane juice to remain exposed to the air 
for some weeks, and fiDully filtering the liquid thus 
obtained, a very fair vinegar is produced. A certain 
amount of the ” non-sugars ” yield alcohol and acetic acid 
during this time, nud any remaining impurities in suspension 
are removed by the filtration. 

Before proceeding to describe the actual experiments 
carried out in this investigation, it will bo desirable to 
give a short sketch of the methods used in the estimation 
of the chief constituents of cane juice. 

Chemists in the West Indies nowadays usually determine 
only three factors of the juice, viz.j (1) the total solids, 
(2) the saccharose, (3) the glucose. The difference 
between the sum of the two latter constituents and the 
first is taken to represent the ” non-sugars.” 

The Total Solids content is determined from the specific 
gravity. A Westphal balance is employed for this purpose, 
using a glass plummet calibrated for the temperature, 
17*6'*/SO° C. 30"^ C. is taken as being the average tem- 
perature in a tropical laboratory. 

A correction of ± 0*0003 per degree is inarde according 
as the observed temperature is above or below .30^ C. 

[The density of a sugar juice varies between the limits 
1*0400 — 1*0900 on the average.] 

From the corrected density the total solids, in pounds 
per gallon, is read directly from a table of densities, 
which is a slight modifleivtion of the tables of Gerlach and 
Scheibler. 

The Saccharose is determined by adding exactly 2 c.c. 
of basic lead acetate solution to 100 c.c. of the jaice, 
filtering, and polairising the clear fiitrate. The polariscope 
used was a Schmidt and Ilaensch triple-shadow instrument 
corrected for tropical climates. lu this instrument a 
solution of 26 048 grms. of pure sugar in 100 c.c. of water 
read exactly 100. A correction for the additional 2 c.c. 
of liquid is made, and the reading calculated to pounds 
per gallon. A go^ juice should contain about 1 * 9 — 2 * 2 lb. 
of cane sugar per gallon. ^ 

The Olucose is determineo^on 10 c.c. of Fehlbg’i 
solution (10 c.c. 0*05 gr. of glucose), using potassium 
ferrocyanide on filter paper as the indicator. 


A good jniee should not contain more than 0*08 lb. 
glucose per gallon. Above Ihit quantity is distinctly 
detrimental to the manufacture of good sugar, especially 
if the saccharose content is low, as it renders the crystals 
small and gummy, thereby retarding the flow of molasses 
from them. 

An analysis of a typical cane juice will be somewhat as 
follows : — 

Density, 17 ' n’/SO® 1 *0788 

Total solids 2*011 lb. per gallon. 

Saccharose 1*902 „ „ 

Glucose O'O.W „ „ 

Non-sugar 0 076 „ „ 

From these figures it is usual to calculate two others : 

(1) The purity, which is equivalent to and 

(2) tlie glucose ratio = figures in this 

case are 94 * 5 and 1 * 7 respectively, and it is the desire of 
the planter to obtain juices hauug the former figure as 
high as possible, while the latter is low. 

The experiments actually carried out on the fermentation 
of sugar-cane juice naturally fall under two heads, viz., 
those on “ uutempered” or raw juice and those on the 
tempered juice. Several series of analyses were made in 
each ciise. 

A. Untempered Juice: (1) Raw Juice direct from the 
Mill. — A sample of juice was obtained early in the 
morning, and analysed at intervals of an hour, the saccha- 
rose being the only factor determined. 

The actual figures obtained were 1*958, 1*926, 1*896, 
1*846, 1*73H, and 1*677 lb. per gallon. It will thus be 
seen that there is a loss of 14*3 per cent, in six hours for 
fresh juice. 

( 2 ) Raw Juice in an Atmosphere of Carbon Dioxide . — 
A Winchester quart bottle of juice direct from the mill 
was obtained, and immediately upon its arrival at the 
laboratory was placed under an atmosphere of carbon 
dioxide in such a manner that quantities of juice could be 
drawn off without admitting air to the liquid. The juice 
was analysed at the same hour each day, and the results 
are shown in the following table : — 


Tabli5 I, 


- 

— 



— - — ■ 



Deusity, 

Total 

Solids. 

1 Saccharose. Glucose. 

Non- 

Sugar. 

Purity. 

1 -OHoa 

2*199 

! 1*958 ; 

0*095 

0*146 

89*1 

1 *0770 

2*117 

1 1*561 ! 

0*186 

0*370 

73*7 

1*0570 

r.iso '1 

i 

r 0 *l ()2 

l*0»t09 

0*265 j 

1 Solution 

0*086 



1*0048 

0*208 i 

could ‘ 

0*0.52 



1*0027 

0*142 1 

! not bo 

0*031 



1 002S 

0*165 

, filtered. 

0*0.30 



1*0021 

0*128 J 

I : , 1 

L0*021 




At the end of a week a portion of the liquid was 
examined for alcohol and acetic acid. Both were found 
to l>e present in large amount. 

10 c.c. of the liquid required 7*3 c.c. of N/5 NaOH 
(factor, 0*99) to exactly neutralise it. This gives 0*85 per 
cent, of acetic acid. For the estimation of the alcohol, 
50 c.c. of the liquid were neutralised with sodium car- 
bonate, and the alcohol distilled off, and the deinity of the 
distillate taken. Considerable difficulty was experienced in 
the adjustment of the temperatures, and large correction 
had to be made in the calculations. Hence the result can 
only be taken to he approximate. The percentage of 
alcohol was found to be 9*2. 

These esiiinations were continued at intervals of a week, 
and finally after a month the percentage of acetic acid had 
risen to 1*92, and that of the alcohol had fallen to 7*4. 

No doubt ail the acid estimated was not acetic, but 
propionic, butyric, and other acids. In fact, as the juice 
got staler the smell became more and more offensive. The 
cliaracteristio odour of fusel oil was also at times very 
noticeable. 

(3) Raw Juice in the Presence of Air after the Addition 
of ^ per cent, of Phenol to it. — The experiments were 
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condticted ta vAiial. At will be seen from the accompany- 
ing table, the change is eery distinct, but not by any met^ns 
so marked as in the case where the phenol is omitted : — 

Table 11. 


Density. 

Total 

Solids. 

‘ Saocluirose. 

Glucose. 

Xon- 

8u>fnr. 

Purity. 

1 •07*W 

i'OHS 

! 1 

•868 

0*096 

0*125 

H9*7 

1 '07tn 

2*084 


840 

0*102 

0-1.H.5 

M.S*7 

I •():«(» 

2*077 

’ 1 

812 

0*080 

0*176 

87*2 

1 *0740 

2*077 


701 

0*086 

0*200 

H<»*2 

1*0758 

V.-071 


760 

0*081 

0*221 

.8.5 • 1 

r075S 

2*071 

1 1 

74S 

0*081 

0*242 

81-8 

1 *07 .’^7 

2*00S 


700 

0*086 

: 0*274 

H2*5 

ro7.'‘<i 

2*065 

' 1 

722 

o*as6 

‘ 0*257 

S8 4 

l*07M 

•2*0«W 

1 1 

*602 

0*0S«’| 

; 0*28.5 

82*0 

ro75i 

2 *0.5.*! 


•611 

0*082 

0*;{lo 

70*0 

1*0751 

2*0.'.*i 



0*0[I0 

o*;«2 

T'.**K 

1 0751 ; 

2*o.5;i 


‘610 

U-000 

0*314 

7S-4 

1*0750 , 

2*050 

: 1 

■ri97 

0*104 

, 0*840 

77*» 

1 •07.V) 1 

2*050 

i 1' 

*567 

0*143 

1 0*3i0 

70*5 


Qualitative examination kIiowcmI the |>re‘»enco of alcohol 
in small quantity after the expiration of three days, but no 
trace of acetu* acid could be found at the end of the 
experiment. 

There is evidently a partial liydrolysis ^oing on in the 
solution, as evid4*nced by the rise in both gliteose and uon- 
sugar, especially in the lattei'. 

11. Tt^npered Juice : (I) Tempered Juice without Car- 
hidic Acid in the Presence of Air. — 'I’he results obtained in 
this case are shown in Table III. 

Tahle 11 1. 


Th'iisity. 

Total 

Sttlids. 

Saccharose 

(tlucosc,. 

Non* 

SuKor. 

Purity 

i*o:co 

2*077 

l*60.“i 

0*2(*4 

0*206 

77*8 

1*0761 

*2*070 

1 * 55>0 

0*23' 

0*217 

76*0 

ro76i 

2*086 

1*183 

0‘21H> 

o;to 7 

' 71*1 

l*ot7u 

1*0172 

1*316) 
OLU > 

J’olarised 

, (O'GMl 

1 O O.'iO 



' *0081 

0*1653 

negative. 

C0*.5(MJ 




At the end of a fortnight the density* of this juice was 
0*9000, and the glucose content 0*013 Ih per gallon. 

I'he fermentation in this case was entirely alcoholic, large 
quantities of yeast being found at the bottom of ihi- vessel 
at the end of the experiment. 

(‘J) Tempered Juice in the presence of Air with Car/tolic 
Acid (O' 5 per cent .), — The figures obtaiiUHl arc shown in 
Table IV. 

'1'able IV\ 


Density, , 

Total 

Solids. 

. 

Saccharose. 

Glucose. 

Non- 

SuRar. 

Purity 

“ 1 

1*0720 ; 

1*970 

1*000 

0*121 

0*18*1 

81*6 

1*0720 I 

1*97(/ 

1*6.58 

0*110 i 

0*197 

84*1 

1*0719 1 

l'9HH 

1*658 

0*113 

0*197 

8-1*2 

1*0718 i 

1*905 

1 l*6.5;i 

0*12t 

0*|H8 

Hfl 

1*0717 i 

1*90.3 

I 1*6.55 

0*130 1 

0*178 

84*2 

ro7is { 

1*905 

! 1*050 

0*122 ' 

0*195 

8.3*9 

1*0717 

1*903 

1*055 

0*1*27 

0182 

Kt*2 

1-0710 1 

1*961 

i 1 1155 

0*130 

0*170 

81*4 

1*0V15 ’ 

1*968 

i 1*059 

0*127 

0*170 

84*4 

1*0715 1 

1*958 

1*055 

0*130 

0*173 

84*4 


No trace of either alcohol or acetic acid was to be found 
in this liquid, and evidently the fermentation had been 
retarded to its maximum degree. 

At the end of 24 days the saccharose content was found 
to be 1 • 650 lb. per gallon, and the purity 84 * 3. 

Concliuions, — An examination of the figures in these 
tables will rev^ the following facts ; — 

(1) Cane jnice in the raw state is an exceedingly unstable 
substance, fermentation of an alcoholic and acetic nature 
setting in as soon as the jnice comes from the mill. This 


would seem to point to the presence of yeast and JUyeo- 
derma ac€ti organisms being present in the tissue of the 
cane itself. 

(2) The addition of phenol to the raw juice checks the 
alcoholic fermentation very considerably ; and apparently 
there is a considerable amount of hydixdyaU going on, as 
shown by the rise in the glucose content and also of the 
uon-sugurt. 

(3) Tempered juice iiindo alkaline with lime remaius 
with only a little change for a few days, itnd then rapidly 
undergoes hydrolysis. In this case, as the saccharose 
cann >t be dcterinitied, it is impossible to estimate the non- 
sugars. [Attempts were made to use Clerget’s invtrsiou 
method for estimating the sucrose, but the results were not 
concordant, and the method was ahiindi)ijed.J 

( 1 ) Ti uiperetl juice with the addition of phenol is a 
practically siahle substance. 'I'his is especially shown by 
the constancy of the purity c*oerticient. 

The means at my disj>osal in the West Indies did not 
admit of any further experiments with regard to other 
preservatives in place of phenol. The general conclusion 
seeint to he that to render the juice aikaliue is the only 
means of preserving it even for a diiy or two. Of courso, 
the addition of phenol renders the juice unfit to work into 
sugar for human constimption. 

'I'he (hiAiuMvN uskcil if any inv<>iiiigatii)us hud been 
made with a view to aseertaiuiiig what organisms were at 
work to bring about the changes referretl to. 

Mr. i'l’UANKLiNfj, in reply, said he Im*! not investigated 
tl'iC point raiseii by the Chainnun, exeept that the fermenta- 
tion was no doubt due to yeast ami M (jeodermn aceli. 


^riDtaStle ;i»fttioiu 


yfeeting held at the Durham College of Sciencft on 
I'hurbdag^ October ^Olhy 1902. 

.MR. W*. L. KK.NN<^LI»MON IN TIIK OHAIR. 

FOIIMATIOX OF SULFllUlt TUIOXIDE BV THE 
CONTACT ACTION OF FEKKKJ OXIDE. 

BV ritor. o. LUNtJE, rii.i)., and <4F.ouob v. 

I'OI.LI IT, 

Printed by Special Resolution of the Council under 
Rule 46. 

Although a good deal of light has alrcaily been thrown, 
cKpecially by tlic researches of KnictRch* (llerl. Her., 34> 
4093), on the conditiouB governing the contact action of 
platinum on a mixture of sulphur dioxide and oxygen or 
air, nothing definite has, so far, been published on the 
subject of the eorresponding conditions in the case of the 
use of oxi'.le of iron as contact substance in the same 
reaction. The V’erein <.^he rai.se her Fabriken in Mannheim 
has, as is well known, worked out the oxide of iron 
methoil, and has embodied its results in a series of patents, 
gome of which w’ere granted to them in conjunction with 
A. Cleinm. (Eng. Pats. 17,260 (1898), 1859 (1899), 8185 
(1899), 1.5,151 (1899), 24,748(1899)4610(1901); U.S.Pat. 
690,133; Ger. PaU. 106,715, 107,995, 108,445, 108,446 ) 

The experiments described in this paper were devotad 
to the consideration of the following conditions governing 

* Other chemists engaged in the working out of induftrial 
oonUci processes have of course made investiRations in the some 
direction, but their results have hitherto not been made public. 
Our experimente, moreover were mode before the appeaimioe of 
Knietaoh’s work 
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the contact action of oxide of iron in the formation of 
sulphur trioxide : — 

( 1 ) Degree of dilution of the gases with air. 

( 2 ) Influence of moisture. 

(3) Quantitative reacting power of the contact substance 

ill bringing about the combinutioii of the gases. 

(4) Influence of temperature. 

(5) Influence of different additions to or ini|)urities in the i 

contact Hubstance. { 

A short description of the method of conducting the 1 
experimentfi ma)' he given here. The sulphur dioxide was i 
prepare<l fVom copper und sulphuric acid, well washed and ! 
dried, and condensed to a liquid in a strong U-sbaped i 
glass tube closed at both end.s with high-jiressure rubber 
tubing and screw stopcr)ckH, so tliat a current of any 
desired strength could be readily obtained. The loss of 
gas by this method of closing the tube was very small 
even after several weeks’ use. 

'I'he air was led from a largo iron air-bolder into a 
correctly giaduaied gas .-dock, washed with water and 
dried with concentrated sulphuric acid,* and was then 
mixed with the sulphur dioxide by means <»f a Y-shaped 
tid)e. The mixture was made of uuiform composition by 
leading it down to tlie bottom of a bottle tilled with glass 
beads, and it passed from there into the e<»ntaet tube. 
This WHS a glnss tube, 15 mm. diumeter, lying in an 
ordinary combustion furnace, and it containtMl the contact 
substance (of which GO grms. were taken in each ease), 
occup>ing a space GO cm. long, d'he exit ga.ses were 


I In our first experiments pure oxide of iron was used. 

It was prepared' as follows: — Pure ferrous sulphate was 
I dissolved in water, oxidised with HNO 3 , and precipitated 
I with ammonia; the precipitate was well washed by de> 
I caotation, filtered off, dried for two days at lOO"^ C., and 
! the dehydration completed by very gradual heating in the 
; combustion furnace. The brick-red hygroscopic oxide was 
Separated by a sieve into powder (which was not used) 
and pea-sized lumps, with which the contact tube was 
filled. 

A. Influence of the Deyrre of Dilution of the Gases . — 
It may be deduced, both from the results obtained on the 
industrial scale and also theoretically by consideration of 
the law of raas.s action, that it is necessary to have an 
excess of oxygen in order to get the highest pos.sible con- 
version of sulphur dioxide to sulphur trioxide. On the 
large scale the gases employed (obtained by the burning 
of bulphnr, pyrites and blendes) contain atmospheric nitro- 
gen as well. On this point the discussion of Knictsch’s 
paper by Sackiir (Zeits. f. Klectrochem., 8 , 17) may he 
consulted. It is there ])ointcd out that the presence of 
nitrogen is in itself a drawback, which, however, is 
counteracted by the influence of the excess of oxygen. 
According to patent No. .*1185 (1899) of the Mannheim 
Company, the dilution of the gas from the burners to a 
strtingth of 2 — .‘3 per cent, of S(L has a directly beneficial 
influence on the yield of SO.^. In order to make the 
conditions clear, however, we had to work, not only with 
this minimum, hut also with the maximum amount of SO^, 
as well as with the percentages lying between these two 
extremes. 


passed through a first (Drechbcl) wash liottlc, a 10 -hulb tube, | 
and a Hticond w ash bottle. The first bottle ceiitained 50 c.c. 
N /10 iodine solution, the bulb tube 25 c.c. of the? same : 
solution, and the second wash«hottlc simply water, this ' 
being found amply sufficient to a»Test any iodine mechani- 
cally carried over. The fumes of sulphur trioxide were i 
absorbed much more quickly and completely if they were 1 
still warm on reaching the iodine solution. If they were 
prt viou.sly cooled or moistened in the connecting tube, | 
white fumes were formed, which proved difliciilt to gid lid 1 
of in the absorption appniatus. Obviously, by titrating back ■ 
the iodine solution, we obtained the amount of unchanged 1 
SOjj, and by estimating the sulphuric acid in the ab.soibing ! 
solutions the total sulphur coming over was also given, so | 
that the proportion of SO.j changed to SO<{ could he readily j 
calculated. " * i 

At the couimenccnicut of each experimout the mixed 
gases were passed through the contact tube :it least 45 
minutes before connecting on the absorption apparatus. 
This was done till it could be assumed that the excess of 


Series I. 

Tcmiperature of the tube*, GBO— -7i)0 ’ C. ; quantity of gas 
per minute, ‘25 c.e. 


— 

I Prrci’ntng*.* of SOj ill 1 

1 llic (jlaso.s on ontin'ing j 
till-' Tube. i 

1 ' 

Vorcentugc ( 
cliangi-d to 
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1 

•2 

5 
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1 19 

5 
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These results are graphically represented by the curve in 


air had been driven out, and that the coneeutrution <»f the ! 1 * 


mixture of air and SOj in the tubew’as constant. After a 
certain time, of course considerably before the iodine solution 
was used up, the vessels were disconnected, the contact 
tube tightly closed, and the contents of the absorption 
apparatus examined. 

The measurement of the temperature was carried out 
by means of a Tie Chatelier pyrometer made in n form I 
convenient for tube experiments (maker, W. C. llerueus, 1 
Hanau). The thenuo-elcment lies in a porcelain capillary 
tube, which is placed inside the empty combustion tube. 
By means of a series of experiments it can be then 
fixed wbat height of flame corresponds to what tem- 
perature, and a table drawn up, by reference to which any 
desired temperature can bi* obtained. Of course, such a 
table is only valid for the one particular furnace and gas 
originally used ; besides which the height of flame must 
always be measured under the same conditions, either 
immediately the gas is lit or after the furnace has become 
quite warm, and the results must he checked every now 
and then with the pyrometer. If all these points be 
observed, one can rely on obtaining measurements correct 
to within + C. 

• An absolute drying by means of phoS|llorous pentoxido not 
only seemed unnecessary for our experiments, but would also, 
according to the experiments of B. J. Russell and Norman Smith 
( J . Ohem. Soo., 77 , 840) , have been a direct drawback. 
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We see from tbis that with oar mode of operation, with 
coiMUtion!i other a'isa the same, the dilution of tbu SOji with 
air has no sensible effect on the percentage changed to BO3 
b4ftween the limits of 2 -5— 12 *3 per cent, of SO*. It is not 
till a higher coneentratiou is reached that more SO^ begins 
to go through unohauged. Itesides this, on working with gas 
containing morethan 12*3 per cent, of SOj, the catalj^uo |H)Wcr 
of the contact substance is lowered, and it only reaches its 
luaxituiun again after prolonged treatment with diluter 
gases. This is shown by the following ex|)erimcnts, which 
were made with a view to rc'checkiug the results obtaineil 
with dilute gases : — 


v.\ 

U 


Pco'entaif*’ of SO* in 
the Oas on entering 
the I’ll he. 


2*4 

•IW 

2-4 


Pen*en taKi' of SO^ 
chtingeii to SOj. 


22 M 
.'il-2 


This point having lieen settled, all suhseijuent experiments 
were made with a gaseou.s mixture containing 2 — ) per 
cent, of St 

15. Infill* nec of the Muistur*' aj the (w'lHix . — The tein- 
peratnre ami the speed of the >tream of gases were as in A, 
hut in tins series the air was not dried, so that the usual 
atmosphorie moisture was present. 

Series II . — 'The gases eontained 2 — per cent, of SO... 
Ill three experiments in succession the results obtained 
were: (1} :Umi per eent. elmngcd ; (2) 27**J per cent, 
changed; (.'i) 22 ' 7 per cent, chun^icd. 

That the (‘iTeet of the moisture was to gradually weaken 
the ciuitaet netion was so clearly shown hy these results 
that the neeessity for keeping out all moisture, which 
is emphasised in king. Pat. IHoD (IHlt'.t), was taken as 
eoinpIetei> proved, and further experiments in this direction 
were considered sujiertluoiis. 

Moisture is, therefore, under ordinary conditions a 
‘ poi.son ” for this catalysis, and thi.s agrees with all later 
series of experiments, 'riiis can f •• recomuled with the 
above-mentioned work of llussell and Smith, according to 
which llie alisolute drying of the materials hy means of 
t.'i'. prolonged action of phosphorus pentoxide causes the 
act inn to cease, if we assume that the amount of water 
necessary to comiiicuee and keep iq* the catalysis very 
quickly reaches the amount required for Its maximum effect, 
and that hy increasing the quantity of water above this 
critical point the curve reiireseuting its effect suddenly an:l 
quickly sinks, ami soon reaches a point where it has a 
iiegHti\c value. The critical poiht for the henebcial effect 
of water would then he between the absolute dryness 
obtained by using P 3 O 3 condition obtainable by 

drying with a sulphuric acid wash-boitle and drying tower, 
in which traces of moisture are alway.s retained. 

f'. Iti/lficnrv of the Speed of the Stream of (lanes, the 
Amotint oj the (Jonlact Substance remaining the same . — 
The same tube, containing the smne contact mass as in 
Series 11. (1- 3) was here employed. 


The 6r»t 
** poiaoned 
f.e., about 


experiments show clearly how the contact mass 
' in Series II. gradually reaches its maximum, 
40 per cent. There is therefore no apparent 


differenoe between speeds of SO, and 36 e.c. per minute, 
and it is not till 48 c.o. per minute is reached that a distinct 
lesseuiug of the contact action can be noted. 

The most important result here was really the fact that 
the contact action steadily increased on the oxido being 
treated again with dried gases till it reachetl its former 
fixed maximum. It can make no difference whether the 
poisoning of the contact muss be brought about hy 
pa.ssii'g moist gases through u or by allowing it to take 
up aimospherio moisture Wc can therefore understand 
why the Mannheim (’onipany should nuke a point of the 
fact that the burnt pyrites to bo used as <,*ontact 'Utbstance 
should he taken fresh and hot from the furnace, ami not be 
allowetl to be adversely affected by exposiii'c to tho air. 

It was of course obvious that for a certain cotuposiiion, 
lengtli of contact layer, and temperaturt*, a certain speed of 
gases might not be exceeded. 'J'he results alK)ve had as 
their primary object the determining of tho speed which 
could he u>eil with safety in our spt*cial ease. 

I). Inftuntce of Temperature. — So far, no data as to the 
best temperature for the contact action of lerric oxido, 
beyond such indetinite ones as “ good red heat,” tStc., have 
been made public. Tor platinised iishcstos, Ivnietsch has 
fixed too'*— 120 ( ’. as giving a iimxiinuiu change. At the 
same time he gives .''>’>0’ t*. as the best temperature for 
oxide of iron eontaining ciqiper vhnrnt pyrites). He reaches 
u inaximuin change of 47 per cent, ol SO., to SO, 'Uerl. Her., 
34* 409'>). In oar experiments, i e., with <l»c same contact 
material us in the former scries (pure oxide of iron), and 
with the same degree of dilution and speed of stream, we 
obtained below Ooo' ( '. only very small quantities of SO-,, so 
that we leave the results out of the table altogether. 


Series 1 1 \ 


Ttniipcralnre, 


C. 

<52U 

(J20 

C4'i 

C.'M) 

7:tt» 

7.'»0 

71)0 

700 

7oo 


bcrecntagiiof SOj 
cliHUKod. 


40-7 
47 Ti 
;W4 
.'IH-O 
40' I 

ItO”.) 
»l •« 
W7 


Fig. 2 gives these results graphically. 
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Series III. 
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37*4 
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The degree of change rises very quickly to a maximum 
of 47 per cent, at 620 ^ (^, then sinks quickly to 38 per 
cent., where it remains constant till a temperature of 
751 )"' C. is reached, when it begins to fall quickly.^ This 
may perhaps bo explained as follows: — 15 eh»w fiOO”, SOi 
and O are taken up by the Fi*,()a to form ferrUiilphate, 
of which only a small amount is decomposed to FcjO* 
and SO3. Fart of the HO;, thus liberated is fuilher decom- 
posed to SO2 and O. At G20"' the conditions arc such that 
almost all the SO3 is given off from the sulphate, and at 
tbU temperature the greater part remains as such. Above 
620 ^ the dissociation of the 80 , to SJ, and O increases 
more quickly than the formation of and the carve for 
thie formation of SO, must sink. Tbts curve would con- 
tinue to sink regularly were it not for the fact that between 
650 ^ and 750 "' the reactions take place by which 60 , it 
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oxidised Hi the expense of Fej,0^ and the Fea()4 so formed 
is r^oxidised to Fe^Oj by the oxygen of the air. At 750® 
there is an equilibrium between the SOg so formed and the 
SO| decomposed to SOj and 0 at this temperature* and it is 
not till above 750'^ that the decomposing reaction gets the 
upper hand. 

in order to throw further light on this subject the 
following experiments were made. The contact substance 
used hittierto w'as heated to 550®, and a mixture of SOj and 
air passed over it for some hours. Only a small amount 
of SO3 fumes issued from the tula*. The SOj was then 
shut off, and the temperature gradually raised, dry air 
being passed through till no more white fumes came over. 
The temperature at which the fumes Mere deusc'st was 
slightly below 620^ but distinctly above 600°. Two 
experiments performed thus gave the following percentages 
of SO3 changed to 80.,: (1) 44-9; (2) 57*3. This last 
is the highest degree of change obtained by us with this 
contact substance, and indicates that under 600° ferri- 
sulphute is fhietly formed, hut that slightly over that 
temperatun; this is decorapo.-'ed to Fe^O;, and SO,, less of 
this 8O3 being decomposed to SO2 and () than at 620°. It 
is hardly jieccssurA to say that the conditions obtaining on 
the industrial scale may make it necessary to employ a 
temperatuie difl'ering to some extent from the most desirable 
temperature in the laboratory, 'rhis may or may not be 
BO, but in any case the ditference so caused could scarcely 
be a large one. 

E. Influence of Impurities other than Moisture. the 
large scale the source of oxide of iron for SCb, manufacture 
is quite sure to be always pyrites cinders. This substance 
is mostly not even approximately pure oxide of iron, con- 
taining, as it docs, other metallic oxides. , (Aguas Teiiidas 
pyrites cinders come nearest to purity.) Apart from this, 
in the course of the process, flue <lust must accumulate in 
the contact substance. Tins flue dust consists chiefly of 
oxide of iron, but also contains arsenic, which is known to 
be, in the case of platinised asbestos coutact substances, 
one of the worst “catalysis poisons.*^ It was necessary, 
therefore, to study the effect of such impurities, of which 
only silica could be expected to have no effect on the 
reaction. 

Series V. : Pyrites Cinders, consisting of, as nearly as 
possible, pure Oxide of Iron. — The contact substance em- 
ployed in this series mhs cinders from Aguas Teuidas pyrites. 
It was obtained from a chemical ivorks, and had been exposed 
for some time to the air, which always causes a certain 
amount of moisture to be absorbed cither mechanically or 
by incipient formation of hydrate. 

The results obtained with these cinders sliowcd clearly 
that pyrites cinders that have been exposed to the air 
form a very bad catalytic agent, but that by prolonged use 
they attain the same maximum of coutact action as was 
reached by the pure ferric oxide in the previous series. 
It can hardly be supposed that by long continueil heating i 
a partial increase in the density of the oxide can hav(5 
increased its catalytic action ; the probabilities all point to 
the opposite change having taken place. However, the 
improvement in the catalytic effect can he attributed to one 
of the two following factors : — Either the oxide of iron 
stubbornly retains a little hydrate water, which acts as a 
contact poison, and the improvement consists in the gradual 
driving out of this Mater; or, the surface of the oxide 
might be gradually rendered more and more porous and 
reactive by the continually repeated formation and decom- 
position of ferric sulphate. In order to test this the 
experiments of Series VI. were made. 

Series VI, — Pea-sized lumps of Aguas Teuidas pyrites 
cinders were slowly heated with concentrated sulphuric acid 
till the excess of sulphuric acid was driven off, and the 
oxide was covered with a layer of sulphate, yellow when 
hot, and white when cold. The mass was then heated in 
the combustion tube for a long time in the usual stream of 
gas at a temperature of 650°. As the oxide was formed 
ag^ain the colour became brick red, quite different from the 
original cinders, but similar to tboartificial FejO, of the 
first series. The percentages of 40} changed with this 
contact substance were :—(l) 27-0; (2) 25' 1; (3) 28’4j 
(4) 26*1; (5) 24 -2. The method used had therefore an 


entirely unfavourable result. By using an oxide obtained 
by lung heating of ferrous sulphate we obtained also a 
maximum change cf 28 per cent. 

At present, therefore, the only explanation we can give 
of the great difference between the reactive power of fresh 
oxide, or of such that has been exposed to the air and has 
taken up moisture, and of oxide which has been heated for 
a long time, is that in the former case the moisture takes a 
very long time to drive out, and that in the meantime it acts 
as a “ contact poison.” 

F. Influence of Arsenic. — Arsenic occurs in practically 
all pyrites, although in some it is only present in traces. 
The cinders sometimes contain this body, and on their being 
used as coutact subfttance arsenic trioxide from the burning 
pyrites is bound to b<i collected in them, so that the pro- 
portion of arsenic will continually rise. Patent No. 17,266 
(1898), of the Vereiu Chemischer Fabriken, in Mannheim, 
mentions that all the arsenic coming out of the pyrites 
burners is taken up by the first layers of the contact mass, 
and can therefore exercise no further influence on the 
process. We are, however, ahlo to show that the presence 
of arsenic trioxide in the oxide of iron not only has no ill 
effect oil the contact action but that it directly benefits it. 

Senes VI /. — The method of fixation of the arsenic must 
fir.st he mentioned. That it is not already flxf^d in the 
pyrites furnace is not surprising. In the upper layers where 
the arsenical pyrites burns there is only a little oxide of 
iron ami the stream of gases takes the arsenic trioxide away 
too quickly to allow of absorption ; the oxide of iron in the 
lower parts of the furnace does not come into coutact with 
it, besides which, as shown below, the temperature is too 
low there to cause the fixation. 

(1) The Aguas Teuidas pyrites cinders employed in 
series V. and VI. were put into a combustion tube in the 
front part of which was iutrodiice»l 1 gr. As.3()3, which was 
healed in a slow stream of gas, the cinders being kept at 
450°. The absorption was not good, the fumes of arsenic 
spreading through the M'hole tube, and condensing partly in 
the cool part at the other end. 

(2) In the same tube a second 1 gr. M'as .sublimed in a 
stream of gas, but this time at a temperature of 700°. 
(Complete absorption took place, most of the arsenic being 
already absorbed in the front part of the oxide. 

The analysis of the oxide so treated shoMcd in the first 
5 <*in. 3*48 per cent. .Vs, and in the last 5 em. 0*51 per 
cent. As, w’hich latter had obviously been deposited there in 
experiment 1. 

The oxide of iron thus charged M^ith arsenic M'as now 
heated at 620° in a stream of air containing 8O2. after 
which the foIloM’ing experiments were made, with an 
interval of four hours’ treatment with the gaseous mixture 
between each two experiments. (3) II -1, (4), .02-7 per 
cent, of SO2 changed to 8O3, Dry air was now passed 
through without SOj and the products collected as usual 
till no more fumes came off. (5) 63*5, (6) 59*4, (7) 57-2 
per cent, of SO2 changed to SO3. 

O' 5 gr. of As 2()3 was again sublimed in, and experiments 
conliiuied at four-hour intervals at 620° (8) 39* I, (9) 

51 *4, (10) 48 *1, (11) 56 '5, (12) 60*7, (13) 62* 1 per cent, 
of 8 i ).2 changed to S( >3. 

Entirely contrary to our expectations, therefore, the 
maximum of 45 — 47 per cent, previously reached under- 
the same conditions, was very much exceeded after the 
fixation of the arsenic. This result was immediately 
checked by another series of experiments. 

Series Vlll . — Fresh Aguas Teuidas pyrites were put 
into a new tube and the stream passed through at 620° 
Experiments every four hours showed:— (1) 22*0, (2) 27*4 

(3) 38*2, (4) 42*1, (5) 46*4, (6) 46*4 per cent, of SO, 
changed to SO,. 

Up to this point a complete corroboration of Series V. 
was given, viz., gradual increase of the effect up to a 
maximum of 46*4 per cent, changed. 

1*5 gr. of As, O 3 were now sublimed into this tube at 
about 690°, during which operation no appreciable amount 
of Ab, 0, came through the tube. Experiments were then 
continued as before with the following results ; — ( 1 ) 87*0,. 
(2) 26*8, (3) 41*8, (4) 46*1, (5) 42*1, ( 6 ) 43*8, (7) 45*4,. 
per cent of SO, changed to SO,. 
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These results are somewhat irregulM, but never rise above 
the luaYtmom obtained with oxide of iron from arsenic. 
This apparently contradicts Series VH. 

The explanation of this cootradiution is jfiveu by the 
analysis of the contact mass. The first 5 cm. coutained 
8*43 per cent, of As ; 5 cm. taken from the middle only, 
0*89 per eenl. ; and the last 5 cm., none at all. The arsenic 
? had therefore ^eu completely absorlH*d in the first layers 
I of oxide, which fact agrees with Series VH., I and 2, but 
the layer of this improvetl contact sabnance was i jo short 
: to affect the maximum change it the speed employed. 

Series /A'. — It was thus shown to be necessary to spread 
‘ the arsenic more uniformly through the tube. This was 
' attempted in different wa\s, and a series of experiments 
' were made Avilh an oxide showing-, on substM^ucut analysis, 
O’ 14 per cent, of As. This series gave a maximum of 
49 per cent, ebangn. 

Series X. — The desired re.'^uU was obtained as follows : — 
The mixture of As.>()a and pyrites cin<lers was heated in a 
sealed tube in a bomb furnnec for 30 minutes at .').50 — (>Oo\ 
a previous experiment having shown that a temperature 
of 450’ — 500^ was not high enough. Kven then a large 
amount of ASjO., mixed with AS. 2 S., could he seen to be 
uneombine<l. Tlie whole was heated up to (> »0 in the 
combustion furnace in a stream of air fill no more fumes 
ot’AsjO^ came over, and then samples were taken from 
different parts of the tube and analysed. They showed 
perctuilages of arsenic varying from 2 ’GO — 2 ’73, tiiul 
therefore it might be assumed that the ursenie was <lis- 
trihuted with almost complete regularity throughout the 
tube. 

The results obtaitied a.s before with this contact substance 
were as follows: — ( 1 ) I'. '.b (2) 28* I, (3) 4U*4, (4) 02*9 
pi*r cent, of SO, changed to S(f,. 

After this exj)enment the tube was aocldentnlly broken, 
and the oxide had to be put into a fr^sh one. 'I'his short 
exposure to the air caused a sud<len drop in the catalytic 
action of the tube, which could <tnly be counteraete<l by 
prolonged treatment with the dry gas mixture : (5) *21 *3, 
(G) 38*7. (7) 42 G, ( 8 ) 48’2, (9) (10) .56*8, 

(II) .59*7, (12) G7-9, (I'l) G'VH. (J4) Gl’ 8 , (1.5) 75*8. 
(IG) G 8 * 8 , (17) 74*4, (1«) 74 * 9 per cei»t. of SO., changed 
i ' SO 3 . 

rius gave, therefore, the final proof in support of 
Seilrs VII., that under otherwise exactly similar con- 
ditions the catalytic action of the oxide of iron is very 
considerably increased by charging with arsenic. A con- 
version of 7.5 per cent, of SO., was brought ahout instead 
of one of 47 per cent. — an increase in the proportion 
of 163; 100. 

Experiments with an oxide (dmrged wdth 30 per cent, 
of arsenic gave no better results, so that we can for tluj 
present assume that 2j per cent, of As is a .'‘uflicient 
amount. 

The explanation of this behaviour is probably that the 
arsenate of iron acts as an oxygen carrier by giving up 
oxygen to SOj, the arsenite so formed being immediately 
reoxidised to arsenate. 

Series XI . — This scries of experiments, which contirnn d 
Series X., was made with an oxide used in Series VI., 
charged with AsjO, by subliming it in from both ends alter- 
nately with different speeds of gas. This method also gave 
a uniformly-charged oxide, the percentages of arsenic in 
different parts ot the tube varying from 4*54 to 5*26. 

G. Influence of Copper Oxide. — Copper oxide, which is 
mentioned iu the patents of the Maniiheiin Company, as 
well as in several earlier patents, as a catalytic agent, 
occurs in many of tbe pyrites used in SOj production. 
The cinders from cuprous pyrites, therefore, come into 
consideration as a contact substance. The followiogexperi- 
ments were made with Eio Tinto pyrites cinders, showing 
on analysis 3 * 1 per cent, of Cu. 

Series X//.— Experiments carried out as before gave ; 

(1) 18* 1, (2) 24-2, (3) 32*9, (4) 46*4, (5) 52*4, (6) 53*2, 
(7) 48*0 per cent, of SO5 chaAged to This fall was j 

caused by a drop of water accidentally finding its way into ' 
the mixing botUe. (8) 47-8, (9) 60*9, (10) 67*8. This I 
high result must also be attribat^ to accidental cireura- j 


stances, as the fate of change immediately beoame lower 
again. (11) 62*5. (19) 61 *7, (18) 61*5. 

Series XI II. — Sufficient As^O, w«s now sublimed into 
this tube at about 700*^ to give it ti charge of almut 5 par 
ociii., and the expt>riment!* w*era continued: — (1) 55*5, 

(2) 48*4, (3) 53*1, (4) G3*I. (5) G.5 H. (G) 67*4, (7) 66*7 
per cent, of changed to SO3. 

Here also the arsenic also exeri’ises a bencfl(*lal iiifiuenee 
which, however, is not so atr.mg tin in ;»yrite« free from 
copper. The experiments on this point, lis well m on <;ihers, 
are being continued in this laboraiory 

('•tneluslons. — ( 1 ) The degree of ohangv' of SOj () to 
SO 3 is not .Ncnsibly affected by changes in dilution from 
2 —12 per cent, of SO^ by volume. A still greater dilution 
would probably act etjually well {vide (he atxjve menlionod 
theoretical obser\ atioiis by Sackiir). Above 12 percent, 
the pereentage ehuiige is not only lowered, apparently 
la-cause of ilie too small excess of oxygen, but also the 
eontHot action of the oxide is inaiie worse for more dilute 
mixtures. 

(2) The mixture of gases to be changed to SO^ must he 
as dry as cun be obtained by a thoroiigli treatment with 
sulphuric aci<l. The neglcet of this pri’caiitioD not only 
eause.s the eontaet action to he at once much lessened, 
hut, in athlition to this, the eontaet mass has to he treated 
for H hmg time with the dry mixltn'C Ixdore it recovers 
from the “ fmisoning *’ action of the moisture. 

(3) Exactly the same results arc obtained as by treating 
with moist g.ises when oxide of inm (pure or containing 
copper) whicli has been exposed to the air, ami has there- 
fore absorbed some moisture, is used. Only after long 
treatment witli the gases at red heat (lasting 30 lionrs or 
more) does the oxide of iron reach its maximum contact 
action, which, however, immediately sinks again if the 
oxide after coaling is even for a short time exposed to 
the air. 

( 4 ) \n iinproveuifnt of the contact action by metho«U 
of treatment having for their object ilie loosening of tho 
surface of the oxide of iron, was not achieved. Oxides 
obtained by heating ferri- or ferrosulplmte gave a much 
lower contact action than that (dituineil with an oxide, 
prep«re<l by igniting precipit»te<l hydroxide, or in the form 
of pyrites cinders. Doubtless the physical formation of the 
oxide has a large influence on its catalytic action, hut we 
have not so far succeeded in clearing up this point. 

(5) An a«Mition of cop)>er oxide to the iron oxide (using 
tho cinders from pyrites containing copper) is favourable to 
the ferinatiuu of SO,. 

(G) Arsenious acid is completely taken iij) and retained 
by oxi<le of iron at a high temperature. ('Hie best tempera 
f ure seems to be not les> than about (j.) The oxide of 
..♦n can he thus charged with arsenic up to conaiderahle 
i]uantities. An oxidt* thus cbarge<l, if it contains 2j- per 
cent, of arsenic (reckoned as As), shows a very considerably 
increased contact action (over Go per cent.) in uomparison 
with the pure oxide. 

(7) Oxide of iron containing copper also shows a 
distinct increase of contact action on being charged with 
arsenic. 

(8) The best teni]»erHture for the cjitnlylic action of 
ferric oxide in the forraati«»n of S()3 lies lietween GUO'*— 
620' C. Below 600” tho action is very small ; above 620* 
the catalytic action falls quickly to a certain point and 
remains constant till 700 when it again begins to fall The 
fall on raising the temperature must bi^ attributed to the 
fact that the system SO^ + () SO3 tends to alter it# 
condition of equilibrium, in tho direction from right to left, 
on raising the temperature. The fact that there is no 
appreciable ebango lietween tho temperatures of 635' and 
750” can perhaps be best explained by assuming that two 
kinds of intermediate reatdions come into play, viz., first, the 
formation and decomposition of ferrisulphate ; aud,tecoudly» 
tho alternating reduction of fc303 and oxidation of the 
Fe304 so formed, and that these reactions have differetit 
temperatiiro optima. 
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Henry Edward Schunck was born in 1820, in Man- 
chester. His father, Mr. Martin Schiiuck, was one of 
the foremost Manchester merchants of his day. On 
leaving school, Edward Schunck was sent to Germany 
for instruction in chemistry, as it was intended that 
he should undertake the management of his father’s 
calico-printing works, near Rochdale. He studied first at 
Derlin, under Hose and .Magnus, and then at Giessen, 
under Liebig, where he took his degree of Ph.l). After 
a few years’ experience of an industrial career, Dr. 
Schunck decided to devote himself entirely to research 
Avork. Nevertheless, there can be no doubt that the 
influence.^ of his early life determined the bent of his 
scientific investigations, which was almost entirely in 
the direction of the chemi'*try of dyestutts and colouring 
matters. Dr. Schunck’s first research, “ On the Action 
of Nitric Acid on Aloes,” was carried out in Germany, 
and resuUetl in the diMC(»very of a new and remarkable 
nitro acid, viz.^ cliry.sanuuic acid (tetranitrochrysazin). 
Ry the action of reducing agents on this acid, a aubst.ince 
is obtained resembling Indigo blue, and known as hy<lro- 
chrygamide (tetra-aininochry sazin ). 

During the first year of the existence of the 
Chemical Society (1841), he read a paper before it. 
This paper is typical of much of the work he subse- 
quently accomplished. “ Our knowledge,” it begins, 
concerning the department of ” organic chemistry which 
embraces the colouring matters, is of the most imperfect 
kind.” Into this field, at that time but little explored, 
Schuuek penetrated, and his explorations were made 
with a perseverance and an experimental skill which 
rapidly won for him a foremost place among chemists. 
It w'as in Liebig’s laboratory that Schunck made 
investigations on the colouring matters contained 
in lichens of the Lvvanora and Variolaria families, 
from which archil and cudbear were prepared, and 
lecanohn was i8olate<l ; he also discovered orsellic or 
Iccanoric acid. In 1816, he published his earliest work 
on the colouring matter of madder, a subject on which he 
worketl for many years, and he was the first to isolate 
pure alizarin from the madder root. In 1848, he provetl 
that the colouring matter of madder does not exist in 
the fresh madder root, hut is only formed by a subse- 
quent decomposition of certain glucosides. In 1867, 
partly in conjunction with Hoeiner, Schunck discovered, 
in commercial artificial alizarin, three new isoiuerides, 
viz., anthraflavic and iso-anthrafiuvic acid, and anthra- 
rufin, none of which have dyeing properties ; and 
in 1874 he read a iiaper on ” Methyl- and Ethyl- 
alizarin.” He cultivated the plant for several years, 
and finally demonstrated that the colouring principle 
only appears at maturity, an<l that indican is in every 
case the parent substance of indigotin. He showed 
that this iudican, under the influence of acids or a 
ferment in the plant, is susceptible of yielding Indigo 
blue and glucose, (^o also page 89.) If the action of 
acids were prolonged, Indigo purple was obtained, and 
was termed by Schunck, Indirubin. His researches 
showed that under the influence of the ferment, indican 
is first converted into glucose and indigo white. lu 
1854, Schunck read a paper “On the Action of the 
Ferment of Madder on Sugar,” an^e discovered that 
by the action of this ferment succiniir&id is formed. 


One of his most interesting researches was communi- 
cated to the Chemical Society in 1879, “ On the Purple 
of. the Ancients.” This colour in ancient times was 
extracted from various kinds of sea shell-fish, and 
applied to the dyeing of linen and woollen fabrics. 

Dr. Schunck also studied the constitution of chlorophyll, 
explaining its function in the assimilation of carbon by 
the plant by the ingenious suggestion that it might act as 
a carrier of carbon dioxide just as huimoglobin serves to 
convoy oxygen in the animal economy. In the chemistry 
of dyeing and printing. Dr. Schunck ranked us one of 
the highest living authorities. 

He was a governor of the Owens College, and took a 
deep interest in the welfare of its Chemical School, to 
which he made an important benefaction. 

Dr. Schunck collected a large and valuable library at 
his house at Kersal, where heal.-o briilt a fine laboratory. 
He was elected a Fellow of the Chemical Society in 1841, 
and Fellow of the Royal Society in 1850, and in 1887 
was made President of the Cbeniical Section of the 
British Association (Manchester). In 189C -97 he was 
Prc'sideiit of the Society of Chemical Industry. The 
Literary and Philosophical Society of Manchester 
awarded Dr. Schunck its Dalton Medal in 1898, and in 
1899 the Davy Gold Medal wa.s awarded him by the 
Royal Society, whilst in the same year tlie Victoria 
University coiiferreil on him the honorary degree of 
D.Sc. In 1900, Prof. Chandler, for the Society of 
Chemical Industry as its President, presented him with 
the medal awarded for conspicuous services in applied 
idiemistry. 

Dr. Schunck, whilst first of all a man of science, 
had wide sympathies in both literature and art. He 
was of a singularly retiring and modest disposition, yet 
his uniform courtesy and his kindly counsel ever at the 
service of those who sought it, endeared him to a wide 
circle of the younger chemists. 

There was much pathos in his words of acknowledg- 
ment of the Medal of the Society of Chemical Industry 
in July 1900, for they were also words of farewell : — 

Dr. .Johnson said on one occasion that it induces a 
feeling of sadness if you know' that you are doing a thing 
for the last time. This feeling of sadness comes over mo 
noAV, for it is very improbable that 1 shall ever be with 
you again on an occasion like this. If it is to be, all 
well and good ; if not, I wish the Society an affectionate 
farewell.” 

Dr. Schunck died on Tuesday, January the I3th. 


GUSTAV BISCIIOF, Pii.D. 

Formerly Professor of Aitlikd ('hemistry in 
.Vndersox’s College, (D-asgoav ; Member of 
TUB Society of Chemical Industry. 

Gustav Bischof was born at Bonn in 1834, and was 
the sou of the eminent geologist, Goheimruth Gustav 
Bischof. After leaving Berlin University, ho went to 
assist his father in his geological researches and literary 
work. In 1871, be accepted the chair of Applied 
Chemistry at Anderson’s College, Glasgow, and, on 
coming to Loiulon in 1 875, he commenced practice as 
an analytical and consulting chemist, principally in con- 
nection with water, and he was the inventor of the 
spongy iron filter. His later years have been entirely 
devoted to the invention and development of a new 
process for the manufacture of white lead. He died 
on Tuesday, January 13th. 
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l.-PLANT. APPARATUS, AND MACHINERY. 

JJoilerit ; fvJujicH to , throiKjh Orerhcating. Stromeyer. 

Mitt. a. d. Prax. d. Dampfkessel- u. Dainplinascli.-Betr., 
25, ^’10 ; through Zeits. aiigew. Chem , iy()3, 16, [1], 15. 
Tiik paper is chiefly ronceruod with the injurious effects of 
oil oontainrd in the water. This is often tlte eansc (through 
coking and subseijueiit overheating) of tlie blistering and 
ripping of plates and water-tubes, us well as of the leakage 
ot livets and flre-ttibes. 'I'lie effects are more marked on 
clean plates than on those which have a coaling of scale ; 
and the <langer of damage arising from this cause is greater 
when tlie boiler is worked harder and when forced draught 
is uBcil. Blisters and other damages from oil usually form 
gradually and very slowly ; usually a number of fire-tubes 
will give way almost simultaneously from this cau.se— rarely 
a single one. — .1. T. D. 

English Patents. 

Gases with Lignidi ; Apparatus for the Treatment of 

. U. Uobertson and VV, Uintoul, Waltham Abbey, 

Essex. Eiig Pat. 25,993, Dec- 19, 1901. 

1 HK chamber or tower of the apparatus is provided with a 
large number of parallel strands of wool, cotton, asbestos, 
or other suitable material, on which the liquid is carried, 
the strands being hung vertically, interlaced or zigzagged 
with other strands, Ac., so that they present a large contact 
surface, while offering comparatively small resistance to 
the flow of the gas. In one arrangement, the strands arc 
wound on removable frames. Suitable feed troughs are 
provided for supplying the liquid to the strands. — li. A. 

Filtering or Separating fjitfuida from Solids [Gold- Ore 

Slimes^ lyc.] ; Apparatus for Use in , C. W. 

Thompson, Jiondoo. Eng. Pat. 1562, Jan. 20, 1902. 

8ee U.S. Pat. 713,717 of 1902; this Journal, 1902, 1524. 

- H. A, 

Vaporisation at High Temperatures ; Process and 

rains for . V. Taboulevitcb, St. Petersburg. Eng. 

Pat. 7278, March 25, 1902, 

A PWEVIOU8LY heated mixture of water with a small i 
quantity (0*5 to 2 per cent.) of oil is sprayed into the ; 
interior of a boiler having very thick walls, and heated to a | 
temperature of 800® to 40)® C. i 


'I’he heated mixture of wiitcr and oil is fed into the 
generator by way of a sIpbou-tulH*. The siphon-tube is 
provide ! with a hranch-pi|)c so adapted at to prevent the 
uccnmulatioii of water at the hotiom of the holler. Such 
water is forced by the steam pressure into a pipe which 
feeds the engine after having descrilx'd several turns iu the 
fire-box round the boiler. Thjs, ai water accumulates it is 
immediately driven by the steam pressure through the pipe 
in the fire box and round the boiler, and returned as steam. 
Another brunch of this siphon-tube is utilised as an index 
of the existence of any accumulated water in the boiler. 

— J. F. B. 

United States Patents. 

Filler. J. Ko^talek, Prague, Assignor to Boc. Maschineti- 
bau Aet.-Ges., vonnals Breilfeld, Daiiek und (A)., 
Bohemia, Austria-Hungary. U.S. Put. 715,275, Dec. 9, 

1 902. 

A HKifiEK of horizontal tubes, having openings along their 
length, are arranged centrally in the filtering reservoir in 
one of a number of comparlincnts formed by parallel sieves, 
the filtering medium being packed around the tubes and 
lllli g the compartments of the reservoir. The liquid is 
forced through the tubes and the filtering medium from a 
fluid chamber opening into the ends of the tubes. 'I'he 
outlets lead from free spaces, which are «.'ut off from the 
filtering medium by vertical sieves. A plugged sewer-tubo 
at the bottom of the reservoir enables the filtering lutterial 
to be withdrawn. (See also Eng. Pats. 7693 und 9331 of 
1902; this Journnl, 1902, 982 and 1146.) — B. A. 

Gas / Process of Purifging . E. Zuhm und J. A. .lust, 

Syracuse, N.Y. U.S. Pat. 716,803. Dec. 23, 1902. 

Thk gas to be purified is forced, under pressure, through a 
hollow core of porous material submerged in an antiseptic 
or purifying liquid, whereby it is brought into intimate 
contact with this liquid. — A. S. 

Frknch Patent. 

Distillation Apparatus^ ^e, F. Calmant. Fr. Pat. 320,l97f 
April 4, 1902. 

See Eng. Fat. 20,856 of 1902 ; this Journal, 1902» 1528. 

^ --F. 8. 8. 



[Jan. 81, 1903. 


86 JOURNAL OF THE SOCIETY OP CHEMICAL INDUSTRY. 


II -FUEL, GAS. AND LIGHT. 

Coal f Gaaeg enclosed in . Broockmann. GHlckauf, , 

1899, 36, 269—274. Trans. N. Engl. Inst, of Mining 

and Meeh. Kng., 1902, 62, [1], 16-24. 

The author throws doubt on the accuracy of the results 
obtained by Bedson aud McConnell in the examination of 
gases enclosed in coal (see this Journal, 1892, 882; 1894, 
2.0), and states that, inasmuch as india-rubber stoppers were ; 
used, which, at reduced pressures, are extremely permeable 
to gases, the authors named, collected and investigated, not 
the pure gases enclosed in coals, but atmospheric air from 
which the heated coal had absorbed a greater or lesser 
quantity of oxygen, and which was more or less con- 
taminated with the occluded gases and the products of the 
heating of coal, lie points out also that when coal is 
heated in the jtresence of air, which corresponds to the 
actual conditions in coal mines, quite different products are 
obtained from those when the coal is heated in a vacuum. 

The main factor in a coal-dust explosion is the fine state of 
division of the dust j the second condition is the heating of 
the dust ; whilst the chemical properties of the coal are stated 
only to occupy the third place. All coals can produce dust 
explosions, even coke which is perfectly free from enclosed 
gas. Some coals give off gas at lower, others at higher tem- 
peratures ; some are dry, others moist ; some produce a very 
finely-divided, others a coarse-grainecl dust, <Sc,e. With the 
former conditions, coal-dust explosions are produced by a 
lighter charge of explosive than with the latter conditions. 

—A. S. 

Coal and Coal Dust ; Gases enclosed in . 1*. P. 

Bedson. Trans. N. Engl. Inst, of Mining and Mech. Eng., 

1902, 52, [1], 25-38. 

The author replies to the criticisms of Broockmann (see 
preceding abstract), and states that in the experiments 
specially referred to by the latter, the coal was contained in 
flasks sealed on to an air-pump of the Geisslcr type ; and 
that although india-rubber 8toj)pcrs were used in other 
experiments, these stoppers were first rendered practically 
impermeable (as shown by direct tests) by coating them with 
i’araduy cement. He then discusses the results previously 
obtained by McConnell and himself (see this Journal, 
1892,882; 1894, 25), giving explanations of some of the 
differences observed, and finally he describes a further series 
of experimeiits made with a view of confirming the con- 
clusion arrived at previously, and corroborated by the 
Austrian Fire-damp (Jommission, viz., “that the content 
of dense, easily infiammable hydrocarbon gases increases 
both the sensitiveness and the dangerous character of 
a coal dust.” 

Previous experience has shown the combustible con- 
stituents of the gas evolved to be almost entirely members 
of the methane series, and as carbon monoxide and olefines 
have been proved to i)e absent, or present only in minimum 
quantities, these gates have been disregarded. The results 
of analyses of the gases have been interfireted in terms of a 
possible mixture of marsh gas and ethane, or ethane aud 
propane, according as the analytical data appeared to 
warrant, but this form of statement is only intended to 
indicate that the combustible gases are not pure marsh gas, 
but that other gaseous members of the series are present. 

In certain cases the gas was found to contain an amount 
of oxygen, in relation to the nitrogen, in excess of that 
present in air. This can be explained, however, by the fact 
that the coal used, was taken from a sample which had been 
kept in an open tube in the laboratory for several months, 
and under these conditions it was proved by direct experi- 
ment that the coal would not only lose gas, but would 
absorb ^fases from the air — and preferentially oxygen rather 
than nitrogen. With regard to the application of the 
existence of hydrocarbon gases euclr>6ed in coal-dust to 
explain the part played by the latter in an explosion, the 
author states that it has never been maintained that the 
presence of these j^oses is the o^ factor determining 
the sensibility to ignition of the duSlT nor as pre-eminently 
more important in this respect than the fineness of sub- 
division or the dryness of the dust ; but practical experience, 
at the colliery, of the ready inflammability of the dust of 


the Hutton-seam coal, together with the results of the 
examination of the enclosed gases of other coal-dusts, 
justify the conclasion previously advanced and given in the 
earlier part of the abstract. (See also this Journal, 1890, 
483 ; 1899, 568 ; atd 1901 , 789.)— A. S. 

Eholish Patents. 

Fuel, Artijivial ; Manufacture of . A. J. Boult, 

London. From W. A. Kuueman, Chicago. Eng. Pat. 
20,670, Sept. 22, 1902. 

See U.S. Pat. 711,166 of 1902; this Journal, 1902, 1323. 

— H. B. 

Furnaces; Improvements in Effectinq the Combustion of 

CarbunaceouH Futl in . J. Y. Johnson, Loudon. 

From W. C. Bullett, Philadelphia. Eng. Pat. 18,171, 
Aug. 18, 1902. 

The combustion gases are caused to pass from an incan- 
descent portion of the fuel through a non-incandescent 
portion, and then over the green fuel to heat its surface. 
This is efteeted by providing an air blast, which is introduced 
at the back of the furnace, and directs the blast downwards 
through the fuel. The gas produced, enters the ash-pit, 
where it mingles with fresh air, and the mixture rises up 
through the fuel at the front of the furnace, and enters the 
comlmstion elminber above the fuel, igniting the surface of 
tht! fresh green fuel at the back of the furnace. The air 
blast is pieferably preheated. — K. 8. 

Blast-Furnace Gases; Method of and Apparatus for 

and Enriching . G. J. Snelus, Frizington, 

Cumberland. Kng. Pat. 25,604, Dec. 14, 1901. 

A MKTiion of removing dust from blast-furnace gases and 
iticreasing the proporiion of combustible gases. A small 
blast-furnace is charged with fuel and a fiux, such as 
ground brick, soda ash, or the like, eapabk* of forming a 
bighly-fusible slag with the dust in the gas to be purified. 
Air is forced in through tuyeres, as usual, and above these 
tuyeres, tlirough larger tuyOres, the blast-furnace gas is 
forced in, the dust which it contains being caught by the 
slag, and the carbon dioxide being converted into carbon 
monoxide. At a higher level, steam is injected for the 
production of carbon monoxide and hydrogen. — 11. B. 

Gas-cleaning Machines, and A pparahi.s for Purifying Gas 
obtained from Gas Produce?\s and the like. J. 8. and 
F. li. Daniels, Stroud, .Glouechtershire. Eng. Pat. 4918, 
Feb. 26, 1902. 

A TAiii of fan-shaped agitator.'*, mounted on a common 
spindle, revolve within a easing, which is divided into two 
portions, one for each fan, by a central partition, circum- 
ferenlially-arrangcd openings being made in the latter for 
the gas to pass from the first portion to the second. Each 
half of the casing is provided with pockets, &c. for the 
collection of dust aud condensible matter. It is claimed 
that as the gas is freed by the <;entrifugal action of the fan 
in the first compartment Ironi tlie bulk of the foreign mutter, 
it can be still further purified iu the second compartment 
because it bus comparatively little opportunity to take up 
the impurities again. — F. H. L. 

Smoke and Gas charged with Dust and the like ; Apparatus 

for Purifying . F. F. C. M. Backeljau, Antwerp. 

Eng. Pat. 2L586, Ocl. 3, 1902. 

A DRUM, in the shape of an inverted truncated cone, is 
mounted on the lower part of a vertical hollow shaft, which 
has vertical apertures, between which curved or straight 
blades are arranged radially. The drum is open at the 
bottom, and is closed at the top by a cover, so as to leave a 
narrow, circuiuferential, annular aperture for the escape of 
gases aud liquid. The drum rotates in an outer casing, 
which is filled to a suitable height with water or other 
desired liquid. When the drum revolves, the gases to be 
purified are sucked down the hollow shaft into it, and, 
owing to its centrifugal force and form, the liquid and gases 
are forced upwards together through the annular opening 
of the drum, the liquid then falling into the outer casing 
and the washed gases passing away by a convenient outlet. 
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JOUBNAL AND PATENT LITEBATTJBE.— Ol* II. 


GfnercU^-Goi i Production of ,and Provition oj Hot 

Air therefor. J. E. Dowsoo, London. Eug. Pat. 19dO, 
Jan. 2L 1902. 

When a fuel-gas generator is used to feed a gas-engine^ the 
combustion products o( the Utter are employed to heat the 
air which is supplied to the producer. After being heated in 
this fashion, the air may be raised to a still higher tempera- 
ture by Iwing brought into contact with the generator-gas 
itself. The air-heater described in Eng, Pat. 23,134 of 1901 
may be adopted. — F. H. L. 

Goi suitable for Heating and Illuminating Purposes i 
Means or Apparatus for the Manufacture of — . 

11. T\dly, ‘Sligo, and V. 11. Lewes, Greenwich. Eug. Pat. 
26,461, Dec. 27, 1901. 

T»b object is to utilise tar and the like in making gas, the 
tar being decomposed into (1) gas, which mixes with water- 
gas siraultiiueously produced, and (2) carbon, which is 
either collected as lampblack or burned in the generator. 
To do this, the iucandescent fuel is maintained at a constant 
height in the generator, steam is injected through the same 
openings as the air blast (whereby also the clinker is 
broken tjp and firebars are rendered unnecessary), and 
gas outlets are provided both from the middle and from 
the top of the genenitor, these outlets being connected 
by an external vertical tube, so that gases cun l>e witlidrawn 
from either part of the generator. The heavy hydrocarbons 
are injected into the generator at points above the air- and 
steam-inlets, ainl just beneath a contracted portion of the 
generator. (See also this Journal, 1902, 117H.) — R. 8. 

Gas and Combustible Vapours ; Obtaining , and 

Apparatus [rt Lamp'] for their Practical Use. .1. 
Irnbert and A. Morel, Paris. Eng. Pat. 13,104, June 9, 
1902. 

The general feature of the invention is the use of a conduit 
for the combusttblo material, composed of incombustible and 
non-hcat-eonducting substaiice, so that the heat of com- 
bustion may be concentrated on a small prepared portion 
of such s\ibstance, to obtain a maximum intensity of heat 
or light.’’ The apparatus cousinly “of a porcelain tube in 
which embrasures are formed at its upper end, into which 
is fitte<l a metallic piece which fills \ip the embrasure 
-paces, and is pierced axially hy a hole of very small 
diameter ; this opens beneath a inelalJic cup which rests 
on the extremities of the porcelain tube, and in this hole 
the vaporisation of the combustible liquid tukos place, the 
porcelain tube being provided at its lower ead with a fiauge 
secured to a tube, which serves as a passage for the com- 
bustible li<piid. and Ihi.s supply tube is furnished with a 
junciion to which is fitted aft india-rubber pipe through 
which the li(iuid to be vaporised is conducted ; a shallow 
metal eup is fastened to the porcelain tube for the purpose 
of holding several drops of spirits for lighting purposes; 
a chimney fitted in the shallow cup draws the air for 
combustion along the sides of the tube to the flame.” — E. 8. 

Acetylene and other Gases ; Generators for the Mnnufac^ 

hire of . \_Carbide Holders.] 8. G. Watson, 

Birmingham. Eng. Pat. 1742, Jan. 22, 1902. 

Relates to carbide-holders for acetylene generators of the 
contact pattern. Each receptacle is made m the usual 
form of a circular sieve, with its circumference projecting 
downwards a short distance below the grid, wtiere it is 
provided with a number of holes, beneath whicli is a solid 
bottom. To this bottom is riveted an inverted dish, larger 
in diameter than the receptacle, ami of such deptti as to 
reach the level of the similar holes in the next lower 
receptacle when several such are su|>er]X)sed iu the decom- 
posing chamber, this dish actiug as a gas-tight, water- 
sealed lid to the bnsket beneath. By this urrangemeut, 
the water entering at the base of the decomposing vessel, 
passes through the holes in the lowest basket first, and 
attacks the carbide, whilst the ga.s is forced to return in an 
opposite direction, and to bubble through the water before 
it can enter the annular space left in the generator. The 
containers are also made as large as possible in comparison 
vnth the size of the decomposioji; chamber, in order that 
air space may be redneed to a miounam. — F. U. L. 


Acetylene Gas Generators. L. Montsl, New York. 
Eng. Pat, 14,730, July 15, 1902. 

See U.S. Pat. 705,272 j this Journal, 1902, 1069. — F. H. L. 

Acetylene Gas ; Generators for F. Schmitt, 

Mannheim. Eng. Pat. 16,3H8, July 23, 1902. 

A WATKK-iiOLi>ixo chamber it divided into two parts by 
a horizontal partition having a circular central opening, 
through which a generating chamber passes into the lower 
part. The generating chamber is open at the bottom, and 
contains a cylindrical receptacle for the carftide. The 
receptacle is divided by vertical walls into compartments, 
from the bottom of which vertical pipes rise, to permit 
the water to ascend and overflow upon tlie carbide. The 
pipes arc of different lengths, so that the compartments 
become, exhausted in succession, the ]>ressnrc of gas within 
the apparatus controlling the admissi'^n of the water. From 
the purifying ehamber, situated above the generating 
chumher, the gas passes by way of a water-sealed (J-tuhe 
and a rubber hag to the gas main. — H. B. 

Incande.>iccnt lighting Purpo.scs f Apparatus for Mixing 

[Compressed] Air ayid Gas for . G. Tresenreuter, 

Berlin. Eng. Pat. 18,310, Aug. 20, 1902. 

A DKVK’K to be inserted into the gas-pipe at any point- 
say just after the gas meter. The gas enters a globular 
shell or drum, centrally within which is fixed a pipe having 
slots at its lower portion. A pipe, terminating in a nozzle, 
admits compresst d air at the lower portion of the central 
pipe, and the injector action draws in gas through the slots. 
The mixture of gas ami air passes out into the gas pipe. 
An automatic valve within the drum prevents the air from 
passing back into the gns-sujiply pipe when the gaseous 
mixture is shut off. — H. H. 

United States Patents. 

Peat Fuel ; Method of Manufacturing . H. A. Kellond, 

Assignor to ( '. U. Bartlett, Chicago, III. U.S. Pat. 715,271, 
Dec. 9, 1902. 

Fdkl blocks, cakes, or briquettes are made as follows : — 
Excess of water is removed from the peat, and the latter is 
reduced to a linely-<livided state at a temperature of about 
65 ’ K. 'rhe material is then compresed to form hard, dense 
blocks, which arc suhseijucntly exposisl to an intense heat 
so as to sear the block, or impart to it an outer coating or 
crust of the fixed carbon and tarry and oily constituents of 
the peat. (.See also U.S. Pat. 713,110; this Journal, 1902, 
1526.)— li. 8. 

Oil-Jiurners ; Asphaltum Collector for — — . G. W. Arper, 
Oakland, Cal. U.S. I»at. 715,234, Dec. 9, 1902. 

A KE.wovAiiLE oil-burner for heating purpoHes, adapted to 
burn crude or bituminous oil, is proviiled with a chamber, 
into which the residuum of the oil Hows, and from which it 
may be collected. — R. 8, 

Carburetter. (1. L. Harvey, Evanston, III., Assignor to the 
Acme Gas Uo., Chicago, 111. U.8, Pat. 716,227, Dec. 16, 
1902. 

Several scries of closed carburetting vessels are provided, 
each vessel being coimeeted to the bydrocarhon-snpply tube, 
and placed in scries with one another, the last having a 
return pipe to the first of the series. Each vessel has a 
drain pipe comrnunicating with the return pipe, and also a 
series of pipes for disclurging air or gas inUj the liquid, 
while the last carburetter of each series has also a gas- 
outlct pipe leading to a common main. A pump eirculutei 
the hydrocarbon. The air or gas is initially heated, and 
the hydrocirbjn is heated during oae part of its circulation. 

-B.S. 

Gas-Producer. M. van B. Smith, Philadelphia, Pa., 
Assignor to American Stoker Co., New York, U.S. 
Pat. 71.5,310, Dec. 9, 1903. 

The fuel is fed by an under-feed stoker to the lower part 
of the producer. On each side of the chauibur there it a 
refuse-discharge leg for continuously diseharging the ath 
into a water basin forming a liquid neat. On either side of 
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the feediti)^ device is a bhiit tuyfere. Two gas outlets are 
provided at the top of the producer, letdiog to a gas main. 

— B. S. 

Producer- (ra$ i Process o/* Generating . M. van B. 

Smith, New York, iSssignor to American Stoker Co., 
Now York. U.S. Pat. 715,311, Dec. 9, 1902. 

Tina invention consists simply of the method of producing 
gas by employing the apparatus described in U.S. Pat. 
715,:nO (see previous abstract) or any equivalent apparatus. 

— B. S. 

Gas from Peat ; Method of Producing . L. L. Merri- 

field, Assignor to K. J. Checkley and Kconomical (ia.s 
Apparatus Construction Co , Toronto, ( lanada. U.S. Pat. 
716,45:), Dec. 23. 1902. 

8ke Kng. Pat. 12,9,VJ of 1901 ; this .Journal, 1902, 1021. 
Compare Kng. Pat. 12,9.)H of 1901; this Journal, 1902, 
1020.— A. S. 

Acetylene Gas llurncr. S. P. Watt, Morgan J*ark, 111., 
Assignor to Hine-Watt Manufacturing Co., Chicago. 
U.S. Put. 716,153, Dec. IG. 1902. 

An acetylene gas-burner of the usual injector type, made in 
two portions, the one screwing into the other. — b'. H. L. 

Fkkncu Patk.nts. 

Arc-Lanij) FAectrodes [^haring Metallic Additions], 

It. ilopfelt. Fr. Pat. 320,238, April .7, 1902. 

To overcome the flucrualions in the luminous arc, which 
occur on using electrodes containing metallic oxides, &c., 
the patentee adds salts of chromium to the electrodes. 

— H. B. 

Mantles or Filaments of Pare Earths ; Manufaelure of 

, icith a Metallic Skeleton, for Fieandcccence Gas 

or Electric Lighting, It. Langlians. Fr. Pat. 320,620, 
April 23, 1902; 

A coMBiiSTiBLK thread is impregnated with a salt of the 
platinum group of metals, which is capable of leaving the 
metal in the form of a filament when the thread is burned 
away. Bound this thread is wound another, which has 
been impregnated with salts of the rare earths, and the 
composite thread is then given the desired shape. On 
burning out the combustible and volatile matters there are 
obtained filaments or mantles consisting of a metallic 
skeleton supporting a covering of rare earths. (See also 
Kng. Pat. 430 of 1901 ; this Journal, 1902, 123.)— U. B. 


IIL-DESTRUCTIVE DISTILLATION. 

TAB PEODUCTS, PETEOLEUM. 

Lignite Tar} Occurrence of a-Picolme in . II. Frese. 

Zeits. angew, Chein., 1903, 16, [1]» H — 13. 

PiRiD^NK is the only base of the series which has hitherto 
been separated from lignite tar in a pure state. By treating 
a very largo quantity of tar, however, for extraction (n 
these haws, distilling fractionally the bases obtained (14 
kiluB.), and forming the double chloride of mercury and 
base Irom the fraction distilling between 128'’ and 134° C., 
the author has separated pure o-picoliue, recognised by its 
physical characters and by the analysis of Its mercuric 
chloride and platinic chloride. The 14 kilos, of mixed bases 
contained only about 25 grms. of o-picoline. — J. T. D. 

Catechol [^Pyrocatechin'] from Coat. F.. Biirnstein. 

Ber.,36, [20], 4324—4325. 

On decomposing a number of Silesian and Westphalian 
coals at the lowest possible temperatures, a series of tar 
liquors were obtained, which gave an emerald-green colora- 
tion with ferric chloride. The substance giving this reaction 
was proved, by analysis and by its reactions, to consist of 
catechol, C 8 H 4 (OH)|. Catechol has hitherto been regarded 
as a component or derivative of vegetable substances, either 
fresh or fossilised. As it has now Atten shown to occur 
even in such a highly-altered plant product as coal, the 
author suggests it should be regarded as characteristic of 


vegetable products, and that its presence, even in fo^isil 
remains, can serve as proof of their vegetable origin. 

— H. B. 

English Patents. 

Water-Gas Tar, Carburetted ; Separation of Undesirable 

Matter from . P. Davies and The Hydroleuin Co., 

Ltd., both of Ixindon. Eug. Pat. 484, Jan. 7, 1902. 

For the removal of water, lampblack or carlion, fuel ash, 
and other matter in suspension, when the tar is required 
for liquid fuel, it is subjected, before undergoing any 
pumping operation, to a process of mechanical separation, 
such as allowing it to run over one or more sieves of 
suitable mesh di.-i) 0 sed at a suitable inclination. — D. B. 

Pitch Compounds or Substitutes ; Manufacture of , 

G. Wilton, Beckton. Eng. Pat. 2292, Jan. 28, 1902. 

The compound is prepared by mixing with tar which has 
been distilled or not, or with tar oils, such as creosote or 
anthracene oils, or with soft pitch, petrol urn oils or 
residues, or oil-gas tar, a suitable quantity of coal dust, 
bituminous coal dust, or bitumen, and distilling the mixture, 
or heating or digesting the same to the required e.xtent. 

— d.’b. 

United States Patent. 

Mineral Oils, or the Distillates or Residuals thereof; 

Treating . J. S. Stewart-Wallace, Knock, Ireland, 

and W.B. Cowell, London U.S. Put. 716,132, Dec. 16 
1902. * 

See Kng. Pat. 10,629 of 1901 ; this Journal, 1902, 699. 

— C. S. 

IV.-COLOUEING MATTEES AND 
DYESTUFFS. 

Anthragallol ; Formation of Alkgl Derivatives of .. 

F. BOck. Monalsh. f. Chem., 1902, 23 , [9], 1008—1021. 

A Di. METHYL ester of anthragallol crystallising in orange 
needles, and melting at 159° — 1(>0° C., is obtained by the 
action of dimethyl sulphate upon anthragallol in the 
presence of sodium carbonate and nitrobenzene. Its acetyl 
derivative, melting at 167° C., and its sodium and lithium 
salts were prepared by the author. By partial hydrolysis 
of this ester with concentrated sulphuric acid at 
100° C., a mononiethyl ester of authragallol is produced. 
This melts at 233° (-., and yields a diacetyl derivative 
melting (not sharply) at 184° C. At higher temperatures 
the dimethyl ester i.s reconverted by sulphuric acid into 
authragallol. On treating the sodium salt of the dimethyl 
e.ster with a large excess of dimethyl sulphate at 180° U., 
there results a lemon-yellow compound, wdiich melts at 
168°C., and must be regarded as the trimethyl ester of 
anthragallol. — C. A. M. 

Diphenylauiines ; A Process for the Formation of 

B. Vidal. Monit. Scient., 1902, 16 , [732], 870. 

Tub formation of diphenylamiue by heating together aniline 
and aniline hydrochloride in a closed vessel ran onlv be 
effected at a relatively high temperature, and only a limited 
yield is obtained. Substituted diphenyiamines can, however, 
readily be prepared in this way; for example, dihydroxy- 
diphenylamiue from p-aminophenol and its hydrochloride, 
aminohydroxydiphenylamine from p phenyieuediaminc and 
p - aminophenol hydrochloride, and diaminodiphenylamine 
from p-phenylenediamino and its hydrochloride. In the 
second case the p-phenylenediamino may be replaced by 
p*aminophenol and tho p-aminopbenol hydrochloride by 
p.phenylenediatnine hydrochloride. The reaction is, in each 
case, effected by heating the mixture for four hours in a 
closed vessel on the oil- bath at 200° C. Keaction takes 
place much more readily and a better yield is obtained if 
an amount of water about 8 — 4 times that of the mixture of 
the two compounds be used. The yield is almost theoretical. 
The reaction product contains a small quantity of liquid, 
bot consista mainly of a white ci^stalline mass, which 
blackens rapidly in the air; it is difficult to obtain a white 
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finnl product even by drying im vacuo, Mono-substitated 
dipheojUmineft can be prepared by this method by heating 
the hydrochloridee of aromatie amines, hydroxyamines, or 
diitninea with aromatic hydroxyamuie8,diauiine«, or amines. 

—A. S. 

Aromatic Metad$umines ; Condentaiion of , with 

Chloroform. A. Weinuchenk. Cheni.-Zeit., TJOS. 27, 
[2], IX 

As attempt was made to condense 2 molecules of an 
aromatic meta<liainine with chloroform, and so obtain Acri- 
dine Yellow. UeactioTi, however, only takes place in ihU 
.sense to a very Hmite<l extent. When the free diamine 
base was heated with excess of chloroform in an autoclave at 

^ 200 C. for some hours, a dark fused mass was obtained, 

which was extracted with hot dilute hydrochloric acid. On 
adding sodium chloride a dark-coloured substan'-e separate»!. 
In the dry state this possesses a green metallic lustre and is 
easily soluble in water. From its avpieous .solution, alkalis 
or sodium carbonate precipitate a brown ba'^e. It dyes wool 
directly a brown bhude which is fast to light, acids, and 
alkfldis. — J. McC. 

Sulphur Uyesluff^ [Rvil- Ihown ami Curpu]. C. L. Harillct. 

Hcv. U«*n. des Mat. t ol., I'Jod, 7, [IJ* G--10. 

In view of the fact that, when fu«ed with sodium sulplii<ie 
and sulphur, uromaie compoamls of the most diverse 
group.s Oel«l dyeduff derivatives, and that these in dyeing 
give widely diHereut colours, namely black, brown, yellow, 
green, an<i blue, it is retiijiUable that red dyestuffs 
of this cIh.vs should not a-* yet have been discovered. 
He<ldish tlycfituiTs have, indeed, been obtained from the 
following compvmnds : a naphthylamme - uzo - a - hydroxy- 
naphthvVic acid, a/.oxy benzine isonitn^s )•(a,a^)-<lihy<lroxy- 
naphtbalene > - diHiilpbonic ac'id, trinino /i-amino-di- 

pbenylivfuiue, irinitro - p ■ hydroxydljdicnylaminH sulphonic 
acid," <lin'tro - hydroxypheuvltolylamino carboxylic acid, 
hydroxyaininophenay,itn*,naphthuzine,safraiiol,eihosafranol, 
and sut'raniDone ; but ibeir formation furnishes no clue as 
to the class of compounds which should be selected for the 
manufacture of red ilye.stulfs. As p-nitraniline is known to 
give 11 black, whilst its acetyl denvalivo gives a brownish- 
yellow sulphur dyestuff, the iutliience of otlier substituting 
.'roups attached to the imino radicle on the colour of the 
lUcBtnffs produced, was inve8tigate<l. It was found that the 
formyl and benzoyl derivatives of ;>-nitranilinc yield a green 
and a yellow-green respectively ; blacks are formed from 
both b'nnyl- and benzoyl - m - nitraniline, as also from 
beuzo)l - p - nitrodipheuylaraine ; a brown from acetyl- 
in-nitrauiline and a yellowish-brown from acetyi-o-nitraiii- 
line. Although they do not oHer any elucidation of the 
problem in ijuestioii, these resnlts show the influence of the 
aeetamino group in the production of brown dye.-^tnll’s. 
To test this further, 1 .4-diacetainino, 1 .4 diacetaniiiio- 
2-nitro, and 1 .2 .4-triacetaminoben2eno were fuseil with 
sodium polysulphules. Browns of similar siimle and intensity 
were obtained in all three cases. Similarly, Thiouine gives a 
black, and its acetyl derivative a brown, but the acetyl 
derivative of Hafranine yield.s a purple, while Safranine itself 
gives a black dyestuff — K. B. 

Dyestuffs ; Some Natural . L. Marchlewski. 

Ber., 1902. 35, [20]. 4338— 4d4l. 

1. Dyestuffs obtained by reacting with ! satin on Extracts 
of isatis tinctoria Plants — K. Sehunck has shown that the 
natural product yielding iudigo is a glucoside, which under 
certain conditions decomposes into sugar and indigo. The 
author also suggested, and his view has since been confirmed, 
that vegetable indieau is a glucoside of iudoxyl, which on 
air-oxidation yields indigotiu. According to Beijeriuck all 
indigo-yielding plants do not contain an indoxyl glucoside. 
Isatis tinctona contains iudoxyl in a free state, since by 
treating a hot aqueous extract of the fresh leaves of this 
plant with isatin, a reddish-brown precipitate is obtained, 
which is identical with indirubin, the red snbstaneo 
accompanying natural indigo. Schuuck, however, pototed 
out that wi)ad extract does not yield indigo on air-oxidatioa, 
which it ought to do if it contained free indoxyl. If, how- 
ever, an alcoholic extract of the dried woad lesvwa, after 


dittilling off the alcohol, be treated with isatin, a differeut 
product is obtained, which the author terms isatocyaniu. 
It dissolves in glacial acetic acid with a blue colour which it 
fugitive, whilst indirubin gives a Mageiitu-eolmired solution. 
The chemical nature of the isatooyanin has not been iletei - 
iiiined, hut the substance appears to possess a oertain relation 
to the product obtained by the aotiou of isatin on pyrrol in 
pri'sence of sulphuric acid, and to the product obtained by 
condensing isatin and piperidine with uvetie anhydride. 

2. Mcsopttrphyrin and Pkylloparphyriu. — • The close 
chemical relationship of the (lyesl\»ll of the blood and of 
chlorophyll is testified to by a unmher obHorvations, Kuch 
as the empirical composition, the ahsorpiion spectra, and the 
behaviour to bromine and nitric acid. Moreover, a h.ise, 
1 'slljuN. van he obtained from derivatives of both dyestnifs, 
and on oxidation both hicmatoporphyrin and phylloporphyrin 
yield the same aei<i, C\llsl V,, tho anhydride of the Iribasie 
luenuifinie. aciil. Further }>roof is ulTonled by comparing 
plivUoporphvrin with me-.oporphyrln. The 1 itter differs from 
hjeinutoporphyrin in eontaining less oxygen. Ah might be 
expected, lhe?.o two stibHtance.s exhibit still closer .similarities, 
as an examination of their spe<*tra in neutral and acid 
holutioii, ami of their behaviour towards bromine, shows. 

.3. Altsorptiou it/' the I ’llra-ciolei Hays htf Htle Dyestuffs 
and Protehtchrom . — All tlie blood dyestuff and chlorophyll 
derivalives are distinguisheil by the pioparty of possessing 
absorption bands in the extretne visible violet or the ultm- 
violet, and the relation of tliei*e to the hil»* dyestuffs by the 
conversion of b;etnatoporphvriii and pbyllotiyanin through 
Ineinopyrrol into urobilin iiaving lieen established, it might 
have b<‘en expected that the bile dyestuffs would show' 
similar absorption hamis in the highly n'fmngible portion 
of the spectrum. Fxpeilnient, however, shows tliut the 
hilc dyestuffs (bilirubin, urobilin) and proteinehrom, which 
stands in close ndationship to proteincliromogcn, the pro- 
siimahle parent substance of the blood dyestuff, bi'have 
quite Ulffereiitlv from the latter and from ehloniphyll. 

— r. U 

Diazo (-ompounds ; The Hate of DcromposHio't of — . 

Part / /. Diazo (Compounds of (he Naphthalene Scries, 

J. C. Cain and F. Nieoll. Froc. Chem. Soe , 10, 

244—245. 

Thf. authors have extended their rcsearolies on the deenm- 
positioii of diazo salts (Trans, (.'hem. Soc., 1902, 01, 1412) 
to tho.se of the iiaphthahme seritis, and find Unit the reaction 
is a unimolecular ono in the case of the aolubie diazo units 
prepared from trie following amines : — 

1. a-Niiphthyluminc. 

2. /3'Xaphthylamine. 

3. NaplithylaminosnliihoDic acid, NIl2:SO:,U «* 1:3. 

4. „ „ -= 2:0. 

5. „ „ „ 

6. „ disulphonic acid, Nlljt SO^lliSOjH ^ 

2:t»;8. 

7. „ NHr.8(),H:S()3lI - 

2:3:6. 

8. Aminonaphtholdisnlphonic acid, Nil, : Oil : SO^H : 

SO3II - 1 :8;3;6. 

The unimolecular reaction, however, except in the case of 
XoM. 1 , 2, 4, .5, 7, 8, is hindered, after a considenible amount 
of decomposition has taken place, by the formation of azo- 
dycKtuffs, which is clearly shown by the rapid diminution of 

the values of C, calculated according to the equation \ log 

* ^ 

-- = (; (a constant). 

A - ,r ^ 

The mea.suremenls were made at 00^^ C., except in the case 
of No. 8, when the temperature was 80^". The diazo salts 
are thus very stable. 

In the case of the insoluble diazo salts obtained from the 
following amines : — 

9. NaphlhyUminesulphonic acid, ■■ li2» 

10. „ „ „ -ls4. 

11. ,, ft lr«>. 

12. AmidonaphthoUuipboaic acid, NH^ : OH : SOsH « 

2:8:6. 
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the rate of decomposition it expressed bjr the equation 
^ K (a constant), x beinfif the observed volume of 
nitrogen evolved in the time t 

In each case, an azo dyestuff is formed towards the end of 
the reactiuri, shown again by the rapid diminution of the 
values of K. 

These diazo salts are very stable, tho experiments being 
made at 70“ or 80^ C. 

In each case where an azo dyestuff is formed, the value of 
C or K is constant for a considerable period, showing that, 
although both uaphtholsulphonic acid and diazo salt are 
present, no combination takes place during this period. 

The authors suggest that this interesting fact may be 
explained by assuming that hydrolytic dissociation of the 
diazo salt is necessary before couibination takes place ; in 
the above experiments, the diazo salt is not dissociated 
^especially in the presence of the free mineral acid, which 
has a retarding effect on the formation of an azo d}estuff) 
until its concentration becomes considerably less. When 
this point is reached, the formation of an azo dyestuff can 
proceed. 

Purpvrogallin, A. G. Perkin and A. B. Steven. Proc. 

Chem. Soc., 18, [258], 253—254. 

The discovery of Nietzki and Steinmann (Ber., 1887, 20, 
1277), that purpurogallin, on distillation with zinc dust, 
yields naphthalene, has been contirmed. On methylatiou, 
purpurogallin gives a trimethyl cther^ CnHfcOa((JCH3)3, 
orange-yellow needles, m. pt. 174° — 177° C., which forms a 
motioacetyl derivative, CnH40j(0Ci 1 3)3.021130, needles, 
m. pt. 140°— 143°, and by the action of alcoholic potash 
at 170° yields a crystalline acid, m. pt. 197° — 199°. The 
latter, on distillation, is converted into an anhydride, 
m. pt. 164° — 166°. By digestion with 50 per cent, potas- 
sium hydroxide solution, purpurogallin is converted into 
two isomeric compounds possessing almost identical rosc- 
tions, to which the names purpurogallone and uo-purpuro- 
gallone have been given. 

^ntVme Oil f Analy$itof , by the Volumetric Bromina- 

tion Method, W, Scliaposchnikofl and B. Sachnovsky. 

See under XXIII., pope 114. 

J^itroeo Group ; Determination of the . C. Clauser 

and G. Schweitzer, 

5ce under XXllI.,pa^e 113. 

Enolish Patents* 

Monobrom- and Dibromindigo^ as well as Sulphonated 

Monobromindigo ; Method of Preparing . A. ICaht- 

jen, Hamburg. Eug. Pat, 21,040, Sept. 27, 1902. 

Ik ndditiou to the methods already described in Eng. Pat. 
11,022 of 1901 (this Journal, 1901, 12u5), the patentee 
BOW finds that mono- and dibroiniudigo, as well as sulpho- 
iiaied broraindigo, are obfainable by acting with bromine 
or hydrobroiuic acid on Indigo or sulphonated Indigo in 
presence of chlorine. The reaction may take place with or 
without the additiou of a solvent or distributing medium. 
Sulphonated bromindigo, when heated with sulphuric acid 
and water, is converted into bromindigo.— T. A. L, 

Indoxyl and its Derivatives ; Improved Manufacture 

of O. Imray. From The Ba^le Chemical Works, 

Basle. Eug. Pat. 18,127, Aug. 18, 1902, 

An alkali salt of phenylglycin, its homologues or deriva- 
tives, is heated to 200° C., out of contact with the air, with 
caustic alkalis and sodium oxide. Trie melt, after cooling, 
is dissolved in water, and yields Indigo on oxidation by 
means of a current of air. (See also Fr. Pat. 319,670 ; this 
Journal, 1902, 1528.) — T. A. L. 

Acridine Dyestuffs; Manufacture of . O. Imray. 

From The Somety of (Jhem. Ind. in Basle. Eng. Pat, 
15,659, July 14, 1902. ^ 

8 bk supplements to Fr. Pat. 241,916 j this Journal, 1902, 
1528 and 1529.— T. A. L. 


p-AmidotolyUo-Oxyphenylamine [^Ssdphide Dyestuffs^ and 
Dyestuffs iMsefrom ; Manufacture of — . R. fi. ferns- 
ford. From L. Cassella and Co., Frankfort-on-Maine. 
Eng. Pat. 68, Jan. 1, 1902. 

The patentees find that although the manufacture of p- 
amino-p-hydroxydiphenylamine is a matter of some 
culty, its hitherto unknown homologue, p-aminotolyl-p- 
hydroxypbenylamine — 

1.2.4 NH3(CfJ8)C6Ha*NH.C3H4.0H 1.4, 
can be readily obtained by oxidising equimolocular propor- 
tions of p-amiuophenol and o-tcluidine, and reducing the 
resulting product with sodium sulphide. The new base 
separates, in greyish-white needles, from benzene, and melts 
at 160° C. When fused with sulphur and an alkali sul- 
phirie at about 120° C., it yields the leuco compouud of a 
djestuff which is precipitated from its solution by a current 
of air. The product is soluble in a solution of sodium sul- 
phide, and gives indigo-blue shades on immordanted cotton. 

— T. A. L. 

Sulphide Colours from yitrosotolvylenediamine ; Manu- 
facture of . K. B. Hansford. From L. Cassella and 

Co., Frankfort-on-Maine. Eng. Pat. 2149, Jan. 27, 1902. 

See Fr. Pat. 317,936 ; this Journal, 1902, 1392. 

— T. A. L. 

New Azo Colouring Matters and Colour Lakes; Produc- 
tion of . J. V. Johnson. From The Badische Anilin 

und Soda Eabrik, Ludwigsbafen. Eng. Pat. 4280, Feb. 
19, 1902. 

Skk Fr. Put. 315,573 (suppl.) ; this Journal, 1902, 1451. 

— T. A. L. 

United States Patents. 

y'ellow Acridine Dye, and Process of Making Same. 
O. Nastvogel, Elbcrfeld, Assignor to Farbeufabriken of 
Elberfeld Co., New York. U.S. Pat. 716,084, Dec. 16, 
1902. 

Acridine Yellow base is treated with an aqueous solution 
of formic acid, yielding, after drying, an easily soluble 
! yellowish-brown powder, which dyes silk and tannined 
, cotton greenish-yellow shades. It gives off formic acid 
when heated with sulphuric acid. — T. A. L. 

Disazo DijCf and Process of Making Same. P. Julius, 
Assignor to Badisclie Anilin und Soda Fubrik, Ludwigs- 
hafen. U.S. Pat. 716,242, Dec. 16, 1902. 

, Salicylic acid is clilorinated, nitrated, and reduced. The 
' resuliing p-chloro-o-amino-salicylic acid is diazotised and 
I combined with 1.6 naphthylamine sulphouic acid (Clove’s 
J acid). The product so formed is then diazotised and com- 
! bined with /9-naphthol, giving a dyestuff for wool which, on 
i treatment with potassium bichromate, forms deep black 
! shades. (See Eng. Pats. 12,021 and 17,856 of 1901; this 
! Journal, 19i)2, 609 and 1024.)--T. A. L. 

Acridine Dye. C. L. Muller and E. Schmid, Assignors 
to Budische Anilin und Soda Fabnk, Ludwigsbafen. 
U.S. Pat. 716,264, Dec. 16, 1902. 

j Dyestuffs of the acridine series are obtained by heating 
together a m-diainine with phthalic anhydride in presence 
; of a condensing agent. The product from m-rolylene di- 
amine and phthalic anhydride dyes tannined cotion yellow 
shades. On heating with hydrochloric acid it is decomposed 
I into m-tolyleuediamine and diaminodimethylphenyl acri- 
i dine carboxylic acid. — T. A. L. 

Azo Dye. C. Sebraubo and others. Assignors to Badisohe 
Auilm und Soda Fabrik, Ludwigsbafen. U.S. Pat. 
716,289, Dec. 16, 1902. 

Diazotised aniline is combined in acid solution with 
I 1.8.4-umino-naphthol sulphouic acid, and the product is 
I subsequently combined in alkaline solution with diazotised 
I sulphurous aoid ester of 1 .H-amino-naphthol. The dyc- 
i stuff gives black shades on wool, and when treated in the 
I cold with dilute sulphuric acid (5 per cent. H38O4), does 
I not give off sulphurous acid. If, however, the product be 
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boiled with an exee#8 of iodium carbonate and 8ub?equciitly 
t 4 cidifie<l, sulphur dioxide is evolved. The sulphurous acid 
ester is the product obtained by acting with sodium bisul- 
phite on an aromatic diamiue such as 1.8- or l.5-na|)h- 
tbylene diaraine, or a sulphonic acid of the same, or on 
w.tolyleiH* diamine. (S.-e Kng. Tat. 13,GfU of 1^00 ; this 
Journal, lOdl, ll7.) — T. A. L. 

V —PREPARING, BLEACHING. DYEING. 
PRINTING. AND FINISHING TEXTILES. 
YARNS, AND FIBRES. 

Mordantinq Wool with ( ’hrome ; Rclalirc Values of Wtriotts 

Assistants foi S Kapff. Farl)er-/cit., 1U02, 13, 

[•JOj, 313 — 318, and [*21], 33(»— 3:»3. 

>Ki*AUvn; lots of wool were mordante«l wiili (i) I a per 
cout. (of the weight of the wool) of iH>tassiuni bichnm.at*- 
and 3 per < ent. of hu'tolin ; (^ii) as in (i), with the ad«liti(»u 
to the mordanting bath, after one hour’s boiling, <»f I p« r 
cent, of sidphuric aeul ; (iii) 1*5 per cent, of potassium 
bichromate, 3 per eenr. of vegetalin, and 3 per cent. i)f 
iii*eth“ acid ; and (,iv) 1’25 per eimt. (d potassium bicliro- 
mate, 3 per cent, of lignon>8in, and 1 per cent, of 
sulphuric, acid (see this .fournui, IU(H), 0.»0 ; 10i»2, 
t:i2, 7G1), and 1 132). Hacli lot was next boiled for an hour 
with 3 per Cent, of its weight of lactic acid, and 1 per cent, 
of sulphuric acid, to secure tin* nMluction of the chroinie 
iichl present in it. All four lots were then dyed, ami the 
dveings compared. I'lntt obtained upon tlic wool mordanted 
according to formula fii) was the deepest, the next in order 
being given hv (iii)* ami the palest by (iv), A dcicrmina- 
tiou of tiie chromium lelt in tlm mordanting baths sliowed 
tliat this had been ahsorbe<l to the following extents 
In the case of (i) HU. (ii) luO, and (iii and iv) UO [.er eent., 
correvpomling respectiv(dy with cou.sumption.s of 1*2, I '5, 
l*3r>, and I * 12 j j)er Cent, of potassium bichromate. Lac- 
ttdin, when employed along w'ith su’iphuri<* acid, reduces the 
chi'omie m;id better than liguorosiii, w Inch, in turn, reduces 
more etlcctively than v(‘getalin. The last is superior, how- 
»‘ver, to tartar in tliis respect. 

Approximately the same amount of chromium is depo- 
sit d upon wool mordanted by means of (<0 1*0 percent, 
of potassium bichromate, 2 percent, of hictoliti and 0*75 
per tent, of sulphuric acid ; (/») 1 * 25 per cent, of potassium 
bichromate, 3 per (unit, of lignorosiu, and 1 per cent. (*f 
.sulphuric acid ; and [<•) 1*5 percent, of potassium bichro- 
mate, and 3 per cent, of lactolin. The cost of mordanting 
with (o) and (//) is nearly the same, hut as the mordant 
produced by the former of these is'more completely reduced, 
the use of this is to be preferred. 

Influence of Oil on the Tenaeity of Woollen Yarne and 
Tissues. — The jiresence of oil in w oollen yarns and tissues 
is attended by an increase in their tenacity ; thus, a worsted 
yarn, which in the condition in which it was spun, required 
a load of 3*84 kilos, (mean of 20 tests) to break 20 threads 
of it, after extraction with elher, broke with 3*07 kilos., 
but. when re-oiled, resisted up to 4 * 10 kilos. Similarly a 
tissue which, taken directly from the loom, show»‘d a 
tenacity of 45*4 kilos., for a certain length and width, had 
this reduced, when scoured, to 37*4 kilos, for the same 
length and width. 

JCffeet of Boiiiny on the Tenaeity of Woollen Tissues, — 
This was determined by the use of a specially woven tissue, 
consisting of stripes of 140 threads of worsted yam in the 
warp separated from one another by threads of cotton. 
The tissue was washed, strongly ** deaUised,” to prevent 
shrinkage as much as possible, mordanted and dyed in various 
ways. It was then divided into strips of 140 threads, which 
were tested in a Schopper’s dynanaometer Although 
felting was not apparent in the strips which had been 
submitted to prolonged boiling, the increase in tenacity 
which resulted during this can be explained only on the 
assumption that it occurred ; thus, while an nnmordanted 
and undyed strip of the tissue broke with a load of 31 *2 
kilos., a strip of the same dimensions, after bein^ mordanted 
for hours, at a temperature of 100® C., with 1*3. Mr i 
cent of potassium bibhromate and 3 per cent, of lactolin, i 


and then lieiug dyed f«u IJ. hours at the same t('mpei*arurc, 
with 5 per cent, of Anthraceue lUown in powlei*,and 10 per 
cent, of acetic acid, bad a tensile strength eiiual to 83* 7 kilo>. 

The Testimj of I'ki'orne mordantiny Assistants . — Thive 
pairs of hanks of woollen yarn ^ln)nld be inmtiunUsi, three 
hanks by the inotbod and materials in use. and three by 
those which it is proposed to substitMte for them, t ine pair 
of these should W treated uilh lactie aoid and ^nlphuric ACtd, 
and then dyed with ( achiueal (2 * per eent.b This will 
serve for a (^uantitativts estimation (d tin* chromium tlxed. 
Another pair should Ik* dyed with llamateln or H.ema- 
toxylin for a iiualitative test. The remaining pair esn 
he dved with a eninbiiiatioii of Ali/min d>eslutbH and 
used for tests hv rubbing, milling, a( id. light-exposnre. <Ve. 

-K. 11. 

Jfidiii' Hnhfin Thread. ( (b Weber. 

See undtr Mil I. V..paye IU4. 

Knoi.ish 1»atk.nTvS. 

Sttli ; l^eepaentiou of ( \dlodiou for Afann/arture of At- 
fi filial . J- Donge. I»i'saii*;on, b'ramu*. Kng. l^lt. 

247b. Jan. 30, 11102, 

Sr r: IT.S. Tat. ; this .lournal, l'Ui2, 771. 

-j. y. n. 

Itlearhiny eeitain Te t itle luibries and i'ihrous Matei ialr 

Troiu^ss of and for — .1. V*. \V. Shaw, 

Uochdah*. Kng. l*al. 25,338, Uei*. 12, 1201. 

Fk-xtii-k inaterialN containing wool (*r (»thi*r animal fibres, 
after being scoui*e«l and washiMl in the usual way, and being 
freed from exeesH of inoistun^ with in ui* than usual (Jhiv, 
are packed or wrapped round a perforated (‘vlimler, and 
are thus brought into a (dosed (diambi^r <^omie«‘ted by 
means of a pipe with a vaeimm ptimp. Here they are 
treated with Hulphur dioxide. A gas-forniing or gas- 
expanding chamlKM' is interpoHcd betueeu the cylinder 
containing the li(}nid .sulphurous mud and the vestad 
C'mtiiiniiig the material to be treaUHj. 'I'he air is exliaustiMl 
from such chambiM*, then th(* sulphur dioxide is allowed to 
pass into it till a pressure of about oiu- HtmosjdnTe is 
att.-uiied, and the gas is fiujilly b^d into the bleaching 
ehamher, which has previously been deprived of air, 

“ The comi)lete bleaebing ptocess ” consists in passing 
the textile materials tlirongli a dilute solution of folium 
suljihatc, to whi(*h a little Acid Violet N or ** solution of 
Indigo ” is added, bcf<)re treating tlicui as described. 

^ — K. B. 

J*rodueiny Talterns [hy ( Vir/;owisin(/J on Fahries. T. 
Jcgler, Ofhngen-on-the-Dauube, Germany. Kng. Fat. 
2K*3, vfan. 27, 11K>2. 

Si i: Kr. Tut. 318,427 of 1002 ; this Journal, IIK)2, 1531. 

— K. B. 

Siziny and Finishiny ( 'oUon, Linen^ and the like Fabruitt 
T. Aspinall, Ikillou. Kng. Wit. 2447, Jau. 30, 1902^ 

Sr AIK H or flour is giis|>ended in water und gelatinised with 
caustic soda or potash. An acid or suitable salt, e.y., 
sulphuric acid or msigne.siurn sulphate, is then added to 
neutralist; the alkali, followtHl by an addition of soap, oil, or 
tallow. Magnesium chloride, zinc chloride, and china clay 
may also he added. The mixture is employed in the usual 
manner in sizing or hnishing cotton and linen fabrics. 

— K. Jk 

Printing on Fabrirsf ^c. ; Preparation and U$e of Colours 

for Chemical . W Jochum, Karlsruhe, Germany. 

Ping. Bat. 25,008, Dec. 14, 1202. 

Agaii-acar and animal size hardened with a little fonhalio 
are used for thickening colours for printing as the ixrsulting 
jellies do not give up th(;ir colours to cold water, so, if 
printed on a textile fabric and steamed, the colour is 
absorbed by the fibre. Such jellies are mixc4 with a fato 
substance like boiled linseed oil before being printedi ami, 
after the steaming, the fatty matter can be removed by 
soitable solvents. A method of using the new thiekeaing . 
material for obtaining a colour reserve if given.— L. G. R. 
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Dyeing and Finithing Processes [ Employment of Casein^ ; 

Tmpts. in . K. S., J. ll.^aod F. K. Carmichael, Pans. 

Eng. Pat. 22,00 :j, Oct. 10, 1902, 1531. 

Haw, upon, or woven textile materials arc dyed, fmished, 
and, if desired, also weighted, in a single operation, by the 
application to them of neutral or acid solutions of casein, 
with which soluble or insoluble colouring matters, and, when 
weighting is to be accomplished, kaolin, &c. are mixed. 
For example, (or a silk iinisb, casein in the form of powder 
is soaked in a 2 per cent, solution of glycerin, 2 — 5 per 
cent, of lactic acid is added, then a suitable proportiou of a 
weighting agent, and, finally, a dyestuff, e.g.^ one that can 
be used in an aeid bath. A reaction tuke.s place, it i.s stated, 
between the ingredients of tlie finishing mixture, which 
enables after-treatment w ith such compounds as formalde- 
hyde, tannic acid, and alum, cScc. to be dispensed with. 

—10. P. 

Casein [for (aiHvo ; Insoluble ^and Process 

of Producing same. H. \'. Duiduim, New York. Eng. 
Pat. 19,01)0, Aug. ;10, 1902. Under liiternat. ('onv.. 
Sept. 28, 1901. 

Skk U.S. Pat. C9.'j,19H ; this Journal, 1902, 547. — J. F. P. 
United States Patents. 

Fibrous Material ; Method of Spinning or Ticistinj 

Artificial . P. W. Strehlenert, Djursholm, Sv.edou. 

U.s! Pat. 71(1,138, Dee. IG, 1902. 

Aktificiai. textile fibres are twi«>ie<l by injecting a sidntioii 
of the material into a c</igulatiug liquid, which is rotated 
continuously whilst travtlliug with gradually increasing 
speed in the same diieetion us the fibres. The discharge 
orifices of the material are situateil in the conical portion 
of a circulating vessel. A jet of fresh coaiiulating liquid is 
fed tangentially into tlie conical portion above the discharge 
orifices, restoring the exhausted liquid and Felting up u 
rotation in the vessel, the liquid then traveises the tubular 
portion of the vessel together with the filaments, and the 
excess. Is draw u off whilst tlie remainder is returned. 

— J. F. P. 

Cellulose; Manufacture of' filaments from [P7.<rt;se]. 

C. II. Steam, Loudon. U.S. Pat. 71(1,778, Dec. 23, 1902. 

The initial solution of viscose (see this Journal, 1899, LIG) 
is aged to a suitable extent, in onler to obtain a substantial 
predomiiiame of the collulosi' ingredient remaining in 
combination. 'I’ln^ product is then dissolvc'd in an alkaline 
aolutioii, and the fluid is s[)un into lilaments in the usual 
way. — J. F. P. 

Dyeing ; Apparatus for . ,1. A. Willard. CJiatfaiiooga. 

Tenn., Assignor to Vaeuuiu D\eiiig Machine Co. 
U.S. Pat. 715,719, Dec. 9. 1902. 

Improvements in aj>para(us are claimed for dyeing yarns, 
hosiery, &c., in such a manner ns to prevent the 
material coming in contact with the air until the colour is 
completely fixed. The fabric or yarn is placed in u 
cylinder and the dye liquor is forced through it ; after 
dyeing, the material is wa.shed in the same manner. The 
process is useful for suipliule clyestufis. — L. G. IL 

French Patents. 

Cottop and Cotton Goods [Fireproofing'] ; Frcatmenl of 
— , to render them less Ivjlammablc. W. H. Perkin, 
Jr., and Whipp Pros., and Todd, Limited. Addition 
dated April 1, 1902, to Fr, Pat. 316,300, Nov. 27, 1901. 

An extension of patent giving a list of substances which 
may be used either ulouo or in conjunction with tungstate 
of soda to render cotton less infiammabie. (See also Eng. 
Pats. 9,695, 23,550, and 23,557, 1901; this Journal, 1902, 
857 1531.)— L. G. P. 

Dyeing Machine, E. Polland. Addition, dated March 29, 
1902, to Fr. Pat. 316,51J^,Dec. 3, 1901. 

A MOKE detailed claim for the use of the previously patented 
maebiue ; this Journal, 1909 ^ '83. — L. G. IL 


Ilydrosulphite Vat. Padisebe Anilin und Soda Fabrik. 

Fr. Pat. 820,509, April 19, 1902. 

The vat is applicable to dyeing indigo cn wool and avoids 
the destructive action of fix^ alkalis upon animal fibres. 
A solution of solid bydrosulphite is made with the addition 
of a given quantity of caustic soda, the indigo is then added, 
together with starch, glue, gum, or the like. The woollen 
material is now entered and a quantity of ammonium 
chloride added, the dyeing operation then proceeding as 
usual. — L. G. K. 

VII.-ACIDS, ALKALIS. AND SALTS. 

Sulphuric Acid Manufacture ; The Fan in — 

(L Petsehow. Zeit.s. angew. (;hcm., IOC*:!, 10, [1], 12 — 14. 

With regattl to the use of the fan in the chamber proces*^ 
(this Journal, 1902, 1026), the author points out that 
experiments with an earthenware fun were actually made 
a.s far back as 1898, at Davidsohn’s works at Daiitsic, at 
the suggestion of Fr. Pode of Dresden-Hlasewitz. The 
outside measurements of the fan were I 32 by 0-75 ra. in 
height, 1*3 in. 'Phe inlet and outlet pipes were 20 cm. 
in diameter, the diameter of the fan was GO cm., and its 
speed 1200 revolutions per minute ; its free delivery being 
estimated as 112 cb.m, per minute. The steel axle was 
protected from corrosion by earthenware coverings. Tb(‘ 
fan was placed between the Glover and the first chamber; 
it stood in a leaden plate to catch any acid drainings, and 
the pipes from the (i lover and to the chamber were not 
rigidly connected to it, but by aeid seals, so that the 
vibration of the fan was not comninnieated to them. Ily a 
.Mstem of valves, the working of the chniubers could bi* 
eairied on either through the fan or by direct connexion 
from (tlover to elmmber. The fan was hopelessly 
inailequate : while it was in use there was continual 
pressure in the pyrites burners, and the working of the 
chambers went down for want of oxygen. Moreover, the 
fan suffered severely ; many of the blades broke, and other 
damage was dene, cliietly on the GIovit side, w'here the hot 
gases come in contact with it. This high temperature of 
tlie gases also worked disadvantageously in the (aseof a 
lead fan in the same po.sition in another system, from which 
the author obtained results, better indeed than tho.se from 
the earthenware fan, bat far from satisfactory. For this 
le.ison it seems impracticable to pla(‘e a fan (especially an 
earthenware fan) between the biirmTS and the Glover, or 
even betw een the Glover and the first chamber ; and yet th(‘ 
further away from the burners the Ian is, the less use is it, 
for the gases should be driven, rot sucked, through the 
chambers. — .1 . T. 1). 

lileachiug Powder ; The Formation of . F. W’iuteler. 

Chcm.-Zeit., 1902, 26, [ lfilj> Pep. 353. Zeits. ajiorg. 
Chcin., IPOii, 33^ IGL 

The results of the research are stated as lollows : — 1. l)rv 
chlorine has no action on dry calcium hydroxide. 2. Any 
bleacbing powder formed, is due to chlorine water being 
obtained as an intermediate product. 3. Chlorine water 
consists of hypochlorous acid and hydrochloric acid, which 
in the sense of the law of mass action, balance one another. 
4. Bleaching powder has not a simple formula, but is a 
mixture of substances. 4’he excess of one or the other 
depends upon the conditions of chlorination, uic., on the 
temperature, amount of water present, und the speed of the 
current of chloriuc. 5. Pleaching pow'der contains basic 
calcium chloride and basic calcium hypochlorite as stable 
constituents. 6. The decomposition of bleaching powder 
into chloride and oxygen depend.s upon the amount of 
hydroxyl present. The decomposition into chlorate and 
chloride takes place in the presence of bvdrogen ions. 

— F. S. S. 

Knolish Patents. 

Sulphuric Acid and Sulphuric Anhydride ; Improved 

Manufacture of . O. Imray, London. From 

Farbwerke vorm. I^Ieister, Lucius, und Brfining, Hbcbst 
a/M., Germany. Eng. Pat, 3161, Feb. 7, 1902. 

►See Fr. Pat. 318,932, Feb. 21, 1902 j this Journal, 1902, 
1454.— E. .S 
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Platinum tisnd in (*ntafi/(ic Procesus [Sulphuric An- 
hydride Ma%ufacture'\ ; Method o f Hectoring the Activity 
of C). Iiuray, I^ndoD. From FflrbsTorkt* vonn. 

Moister, Lucius uud liriiniug, Hr^chst a M., Germaitv. 
Eiig. l»at. 40J6. Feb. IT, 190‘J. 

Sek Fr. Pat. 3l8,>ir.l of 1902 ; this Journal, 1902. 1 1.»4. 

— H. A. 

//ydtvcyanic Add from Ferrocyanides ; Process and 

Apparatus for Obtaining ■. (L Cniig, (ilasgow. 

Kng. Put. •ilA.’iC, l>cc. S, 1901. 

An alkali or alkuliae-earth forraeyunido (r*.*/., sotliuni 
fcrrocyaniile or its equivalent), I part, is distiUod with 
sulphuric or hydri>:hloric acid, <; to 10 parts of real acid, 
and .^0 to tJO parts of watt*r, the temperatinv of the rethix 
contlensrr being kept at about 4t»'' ( '. — ,1. F. li. 

Hydrocyanic Acid ; Production of . W. Feld. Linz 

a/Khein, (.'(Oraiany. Fug. Pat. 21,990, Dtc. (1, 1901. 
^Matkp.mi-h containing in.solnble iron-cyanogen compounds 
are made alkaline by treatment n'itli an alkali or alkaline 
earth, the excess of alkali is neutralised by the addition of 
an exeefis of salts of such metals as magnesium, aiuniiniuiu, 
zinc, or manganese, tiie oxides or carbonates of which do 
not precipitate mercuric salts. 'I he solution so obtained is 
then boiled with a mercuric salt, and the mercuric cyanide 
is decomposed by distillation with an acid. The residual 
mcrcurv coniMOund is then rcgciu'r.ite<l by treatment with 
an oxidising r.gent sueb as bleaching powder, the iron 
compounds being pr»M*ipiiatcd by means of lime. (Se<* 
also Kng. Par. 24,901, 1901 ; this Journal, 1902, l.'j.db) 

—J. F. P. 

(hiuHlic Soda ; Manufacture of , aytd Treatment of 

Lime Sludge pnHincea in hwh .\funufurlure. J.'f. A. 
Walker, London, and .1. 'I'. Steel**, .\d<list*onibe, Surrey. 
Fug. Pat. 2.'>,H8o, IH, I9(.)l. 

'L'iik lime mixer is combined witli a eoliunn having a series 
of progressively file r gauze screens, through which the milk 
of lime passes u])wards, agitators b* irig arrangi'd in each 
compartment. Fr<»m near the top o! ilie str lining <;(dutnu 
the milk of lime passes into th** e mi ficisirig vessel, charged 
w'ith sodium carbonate solution. Aftei the causticised 
soda solution and washings are ran off, <*arbon dioxi«le gas 
k- introduc<'d, and then calcium chloride solution, from the 
vi s-el in which the carbon dioxide was generated, and the 
aoli'l matter of the sludge (esseiif tally calcium carbonate) is 
separated from th<; liquid jTu'ion by a liydro-exlraetor 
Magnesium chloride, or aluminium sulphate, may rephi<*4* 
the calcium ohlori Ic used in ihc process. A modified form 
of the straining column is ile^criheil, in which a jigger 
movement is imjviifed to an chrstic material connected to 
the screens, by the vertical inovcunents of a non-rotatabh* 
shaft, agitators being dispensed with, — F, S. 

Sodium Sulfdt(de and 11 irndtlorir Acid ; Manitfacturc 

of . 11. If. i/ake, Loml'ui. From Iv. tlclilei, 

t Iffenb ich-on'.Maine, (reiMiitu\. Kng. Pat. Feb, 4, 

1902. 

Si:k Fr. Pat. .‘lis,38fi, Feb. 4, 1902; this .Journal, 1902, 
14.7 1. — K. s. 

United States Patents. 

Sulphuri ' Acid ; Method of Manufacturing . N. P. 

Pratt, Atlanta, Ga. U.S. Pat. 710,142, Uec. 2, I9t»2. 

In the manufacture of sulphuric acid bj the chainlKT 
process, tli“ gases in the chambers, the towers, or any of the 
flues or coiidnits are cooled by surrounding these chambers, 
flues, &c.. with a cooling medium, whereby the gases are 
cooled without coming directly in contact with that cooling 
medium. The hot unconibined gases, after leaving the 
chamber, are also cooled, and are then passed again into 
the chamber, together with freshly generated gases. 

—A. S. 

Tiaustie Soda ; Apparatus for Producing , hy Klec^ 

trolysis. E. A. Allen and H. K. Moore. U.S. Pat. 
710,804, 1902. 

See under XI. A., page 99. 


‘ Oases [containing Sulphur Diajride’] | Concenirating 

. li. A. Fraseh, New York. V;.S. !*at. 71.1,778, 

I)ee. Ifi, 1902. 

Tin: object of the invcntio.i is to obtain sulphur dioxide 
in a oonceutratt'd eondition, Nuifuble for the luauufaoture 
of sulphuric acid or anhydride by the eontaot process. 
The g*»«es, as they come from the pyrites burner, are 
washed and cooled, and suhjecte*! t*^ pressure in contact 
with water already saturated with sulphur dioxide at atmo- 
spheric pressure; the gases are then washed under pressure 
with f^e^b water, niul the surebargtd 5*>lMt)Mn is reduced to 
atmoKpherio presMire, the gas evolved being stort'd, or at 
once utilised. The surplus s*)lution of Si is taken to 
an evaporating apparatus, where it is heated, and the St 
evolvi'il, is returned to the absorber. —F, S. 

Sulpfntc ('ompouuds; Process of Making , 

11. IL Wing, New V*«rk. IT.S. Pm. 710, blO. l)ec. 10, P.h)9. 
The hydrati* *if an alkaline earth is subjected in presence 
of water to the Ui lion of gases containing aulphur ditixide 
whereby a normal sulphite is proilucid. which is then freed 
from the water iteeompunying r. Siihseqmmlly the normal 
Milphite i-N •.U''pen*UMl in w ater and again treated with sulphur 
clioxide to form the acid sulphite. 'I'In* first part of the 
operation is performe*! wherever waste -nlphur gases are 
available, whilst the monosulphite is treated at the pulp 
mill at which it is to he used. (See I .S. I’ats. (;9tl..’>(t2, 
090,.'):»;L 7’2.22‘», 712 . 220 . 7II.9HI; this .lournal, 1902, 
2.')!, Li:tl, and 1 9o:l. 20. )— .1. F. H. 

Sodium ( 'i/auidc ; Method of Mtihiug . F. liO«><>iHler, 

l•'rankfbr(-<)u-lln• Miiiae, Germany^ .Vsvjgnor to The 
Koesnler and llassluclnr (’hemical Lo,, New York. 
U.S. Pat. 7IO.'i.'iD, Dee. K'., L.ut2. 

'I'lns is a divided patent; s<‘c F.S P;il. 711,910, ()**t.2L 
1902; this Journal, 1902, J.VIl 1 ly droeyanic acid gus is 
passed into an ahsorher eontuiming a 4*oin‘enlni(e*l solution 
of caustic sod.i, at a teinporatiiro e\***‘e(ling ;i:t 0 , at or 
above which temp t-.ttiiri*, w'h« n a eeilain proportion of tho 
gas luK been ah-oiln;*!, anhydrous aodium cyanide falls as a 
ery.sialline powd*r. (Si-e also I’.S. Pal. 70H,<>79 ; this 
.Iriiirn.il, l'.»()2, }2;i2.) -1C. 8. 

Fuencii Patknis. 

iXdnr Aciil : Manufacture of — \V. (IdwalJ. Ad* 

• litiou, «lafi* I .Vpnl 9, 1902, to Fr. Pat. :il 7,.1 1 1. Jan. 4, 

1 91 >2. 

riiK process for the maiiufiieture of nitric acid by pasHing 
a mixture of ammonia and air Ihr^nigh heated contact 
material, ileseribed in the main patent, (see ICng. l*at. 
1)98, 1902 ; this Journal, 1902, r>48), receive.^ the following 
additions; — i’he air must be in coimiderable exccRS ; the 
temperature of reaction must exceed Joo (*. ; the piusage 
of the gaseous mixture must boas rapid as possible, and 
the gases an.* ])n*vio.isly heated by means of the hot gases 
emerging from j)ashage through the contact rnaterial. The 
; apparatus con-'isis of an of»on tube, charged at one end with 
tlie contact rnaterial (preferably a combination of ))]atinum 
with platinum ''I'onge), fixed air-tight in a cyliudi^r with 
its open end projecting ; the cyliinler has an aperture clone 
to the exit end for admission of the gasi ong mixture, which 
thus passes along tin- sides of the tube liefore entry through 
the end containing the contact material ; the gmses, strongly 
heated by tho reaction, heat the tube on their passage 
outwardn, such heat being in part taken up by the entering 
I gases. — E. S. 

Ferric Sulphate and Metal Sulphates ; I* roc ess for ottUiin- 

ing , from Iron Pyrites and other Sulphide Ores, 

O. Meurer. Afldition, «lated March 2 4, 190*2, to Fr. Pat. 

‘ 29.1,379, of De«;. 18, 1899. 

' Tiik process given in the main patent (sec Fng, J*at. 23,604, 
i 1899; this Journal, 1900,901), is moiiitled by the use of 
partially roasted instead of fully i masteil orr's, and by the 
aubstitutioQ of alkaline-earth sulphides (which may be 
obtained by heating the corresponding sulphatea with 
carbon), for alkali sulphides. — E. S. 

D S 
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Jieducinf/ Prndurt [flydrosulphite'] ; Preparation of a 

New ” . L. Dencjimps, Fr. Fat. 320,227, April 5, 

1902. 

Skk Kng. Fat. 8.304, April 0, 1902; this Journal, 1902, 
1633.— K. S. 

Suhsiancea ; Treatment of — — , hy means of Xdseenl 
('arbon Dio.vlde^ to produce a ( 'hemical lieaelion [^Horax 
and Boric Aeid\, 'I’lie Sinethurst Furnace and Ore 
Treatment Syiulicate, Ltd. Fr. Fat. 320,249, April 7, 1902. 

Sek Kng. Fat. 16,506, 1901 ; this Journal, FJ02, 970. 

— K. S. 

Solutions ; Process of Simultaneous ( Concentration and De- 
composition of into their Conslilueuts. C. Schmitz. 

Fr. Pat. 320,606, April 23, 1902. 

Thk solution, such as for example, an a<(ueon.s Baline 
lolutioii, is cooled to nrarly its freezing point, and is then 
•prayed into a euiTent of air, eooh^d considerably below 
the temperature of congelation of the solution in question, 
the finely-divided particle's being earrie<l forward by the 
air current over a series <d vessels arranged in siieci'ssive 
order, which vessels receive! the falling particles ueeordiug 
to their specific gravity, the heavier crystals or liquor falling 
into the nearer vessels, and th(^ lighter into those beyond. 

— E. S. 

VIII.-GLASS. POTTERY, ENAMELS. 

Glass} Decoloriainy > — C. Jung. Spreehsaal, 35, [U]* 

1 630, and [15], 1709. 

It has recently been proposed to add arsenic in powder to 
the charge of glass metal ; but the author points out that, 
in such event, the whole of the arsenic would be volatilise<l 
by the time the charge ha<l fused, whereas in the ordinary 
practice of throwing a lump of arsenie into the molten 
mass, the ensuing volatilisation produces ebullition and a 
thorough admixture of the arsenic with the glass, without 
any risk of contamination from the iron blowing-tool, 
otherwise necessary. It is further remarked that the 
pots eoutainiug an admixture of arsenioiis acid do not 
immediately attain the volatilisation temperature of the 
latter (218'^ 0.) when placed in the furnace and, therefore, 
the arsenic subsetpiently volatilised from the centrul portion 
of the charge mustipass through tl)e already molten stratum 
and facilitate fusion, at the same time ex'erting a favourable 
influence on the colour of the glass, d'hat this liberation of 
arsenic is protracted, is evident from the continued escape of 
the bluish-grey vapour of arsenic from the furnace. — C. 18. 

English Patent. 

Glass; Prodneiny Pure Gold-ruby , for Pressed, 

BlowHf and Moulded Glasswares, ll. /.sigmondy, Jena, 
Germany. Eng. Fat. .5242, March 3, 1902. 

See U.S. Fat. 703,612 ; this .lounial, 1902, 1027. 

— J. W. H. 

United States Fatknt. 

Enamels and Glazinys, White and iUdoured . Iv. 

Rickmann, Kalk, Germany. U.S. Fat. 716,106, Dec. 16, 
1902. 

Antimony is added to the glaze in the form of sodium 
antimoniate, 7 to 10 per cent, being added for a good and 
durable white enamel. — J. VV. H. 

French Patents. 

Glass; Process and Apparatus for the Manufacture of 
— — , by Drawiny. E. Fourcault. Fr. Fat. 320,631, 
April 24, 1902. 

The glass melting'pot is formed with a fore-hearth, with a 
suitable float resting upon the surface of the liquid glass in 
it. This float has an aperture corresponding in shape to 
that of the article to be produced, the aperture only allowing 
the passage of glass when the flotlpts slightly depressed. 
An iron plate or ring, &c. (according to the shape of object 
to bo made) is lowered into contect with the glass fiomng 
through the aperture. The iron is then raised steadily in a 


vertical direction, whereupon the viscous glass adhering to 
the iron will be drawn out to any desired length, having 
in transverse section the shape of the iron support, and that 
of the corresponding aperture in the float. A current of 
air is directed on the glass as it is raised from the pot, so as 
to cool and solidify it. An arrangement is also described 
for drawing the glass horizontally to an indefinite length. 

—W. ti. M, 

Tiles Laminated with Different ( Colours or Substances ; 

Manufacture of Soe. Anon, fles Carreaux et 

Froduits (^namique- de ( himay. Fr. Pat. 320,099, 
April 1, 1902. 

A MOULD with a movable bottom is made to slide along a 
fiat plate with the aid of guide rails. At a certain point it 
passes over a perforation through which a plunger capable 
of accurate afljustmeiit of stroke is passed. With its aid 
the bottom is raised to any desired height, and a given 
thickness any material may be moulded ; the plunger 
may then be lowered by a pre-determined amount, and a 
second layer of the DMjuired thickness is moulded on the 
top of the fir.st, and so on, until the lamimc are completed, 
when a closely-fitted ])lug is placed on the top, and the 
mould with its contents is slid along the table to a press. 

— G. M. 

Cast or Moulded Objects; Manufacture (f . llrown. 

Fr. Fat. 320,141, April 2, 1902. 

Sick Kng. Put. 8431, 1901 ; this Journal, 1902, 973. 

— W. G. M. 

IX.-BUILDING MATERIALS, CLAYS. 
MORTARS AND CEMENTS. 

Bricks of Lime and Sand ; Testiny . H. Seger and 

K. Gramer. Thouind.-Zeit,, 26, [KG], 1757. 

Tes'ls made wdtli a view to ascertain whether any relation 
exists between the two methods of performing the compres- 
sion strength tests on lime-s.and bricks, i.e., on half bricks 
and cubes res))eetirely, furnishod negative results, the 
ratios found, fiuctuating between lOo : 59 and 100:88, 
These results compared with the actual porosity (total 
cavities) of the bricks, appear to <'Oufirm Gary’s opinion 
that the strength of these bricks is chiefly duo to closenesB 
of texture. The authors, liowever, believe that this solidity 
is acquired chiefly through the action of the steam pressure- 
applied and the time of exposure thereto. — C. S. 

Hydraulic Cements ; Constitution of . S. B. New- 

berry and M. .M. Smith. (T;ment and Engineering News 
(Chicago), 1902. 

Fi'ktheu experiments have been made in continuation of 
previous work by W. B. and S. B. Newberry (this Journal, 
1897, 887 — H93>. The results obtained are summarised as 
follows : — 

Tricalcium silicate, JCaO.SUA,, prepared hy calcining 
at a white heat, an intimate mixture of extremely finely- 
divided calcium carbonate and silica, is of ‘‘ constant 
volume,” has the specific gravity, 3*055, and is free from 
uncorahined lime and silica. It shows imperfect harden- 
ing properties, probably owing to its porosity and the large 
amount of water required to produce a plastic paste. 
When fused hy means of the oxy-hydrogeu flame, it forms 
a doubly-relractive mass with rectangular cleavage, of 
specific gravity 3*022. The fused substance when ground 
to powder and mixed with water, sets slowly, is of constant 
volume, and hardens as well as the best Portland cement. 

When mixtures of calcium carbonate and silica are 
heated for two hours at u red heat, basic compounds are 
formed, and some of the silica remains uncombined, unless 
at least 2.\ molecules of lime are present to one of silica. 
For example — 

CaO + SiOj gives di-silicate and free silica. 

2CaO + Si( >2 gives a substance containing 2 • 7 CaO to 
ISiOg and free silica. 

2jCaO + SiOg and 3CaO -f SiOg give free lime and 
no uncombined silica. 

At a white heat, the mono-, di-, and tri-silicate mixtures 
become completely combined. 
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Thf umouat uf wiUvr wiih which a given cement will 
enter chemical coinbiDalion in a gi\en time, depend* 
upon mechanical conditions, an<l varie* with the porosity 
of the mass. In a dense briquette, the amount maybe as 
low Hs 10 per cent, after one year in water, or, in the case of 
the same cement suspended in a larjje excess of water, it 
may reach *27 percent. Apparent!\. tlurefore. but little 
light on the nature of the reactioiifi which take place in 
hurdenin!' can be oblaincil bs diUenuiuatijns ot water 
absorption. 

( )n ftuspead'ng ti^kcly-diviih d ealciinn silicates in sumcient 
water to dissolve all the lime present, the resitiues are 
somewhat indeiinlto in composition, and continue to lose 
lime on prolon^jcd action ; tin y have, however, aj'proxiiiiatel) 
the following ei)iupoiition : — 

rri-silieate, not fused, 2.1 and WJ .lays.3( it ) .2'^it 
‘I'li-.^ilicatc, tu.sed, Uo and 228 days, 2 Uat),lsi( 

J)i silicate, quenched and ilu'.te'l ; lic.siilue of "iiuie com 

position as original stihstain'c, and only slightly 
hydrated. 

The fused tri-silicate when treated ft>r .'10 days with an 
amount of water iiisurticicnt to dissolve all the lime preaent 
< Kk> e.e. to 5 grin*.;, and then trcatc«l with sugar solution 
for 29 mid 18ti days, gives residues, the com position of 
which is approvluiately 3('i( t.'JSit K.ltlld ) and 3 Chd). 
2Sit . pH .n, respectively. — A. S. 

I/iuw in l.i mre.'i of J^nno ttufl Sand ; Detvrminalion 

St c nndt'r X 1 1 1., pat/f 111. 
hxf.msii rviKNT-. 

H (jod l*ri\'n‘rrln(i and Fit t proop/Kj. T. H. bcrrcdl, 
l*hiladi*lphia, l‘a. fuig. I’at, Sdo, Jan. 11, 1902. 

N:k. r.S. Pats. G9.'»,d79, f;y:»,d78, and dU.^d.'iO ; this 
Journal, 19(»2, Gl.'i. — J. NV. H. 

Ma;/ni sitr Goods ; Mrthod of Treating Maijnesitv in the 

.\!(tuufti('tnrt of lirn hs <tnd tfiC hhr . L. Williams. 

Sij>ckton-on -'I'ccs. Png. I’at. 1998, Jun. 2.j, 1902. 

Thi. raw material is moulded dtre . r into liricks, whieh tire 
then kilned at a hijih temperature, i'hey may then be, used 
1 1 plaer.s where they will not he exposed lo heavy pressures, 
r ♦or other purposes, thiy are eruslu.d, llie powder 
tin ' eitlier being used for furnaeeJiottoms, or for making 
stoppers. no/zU\s, \ or for n.agncsite paint or moulding, 
Aic., or the crushed brick is mixed with a sj>ecial setting or 
binding agent, consisting of (iiiely-grourid crude or seini- 
calciiied magnesite, clay , water, hydrochloric, acid, and Huor- 
>par, wifn or wifliout a resiiiojis or adhesive vegetable 
sub'taucc, and the mixture is then burnt. -\V. Ci. M. 

Uru ks ; Manvfavtnrt of Ariifu ud Stonv. liuildiiuj HUn ks^ 

and the like. Id. ('. Mark", Loudon. From C. 

Frericln, IVulin. Mng. Hat. d.OU, K<du 10, 1902. 

(iLA/.KD facing-stones arc made by steain-hardcuiiig cal- 
careous Stones, or a moukled mixture of liirn- and ‘and, 
adding the glaze and then lirlug. ( )r the mixture of lime 
and sand is only treated with ^t<avlu sutticieiitly to allow of 
tht' mass being wmrked by hand, whereuiion the stones or 
forms are gla/.ed and burnt. ( tr again, after steam-hanleii- 
ing, the stones may he baked, then glazed and re-baked at a 
suilaMe temperature. — W. (». M. 

firlcks, JFirp -proof ; Manufartnre of . (t. C. Marks, 

JiOndon. From (’. Freriehs, lierlin. Kog. Pat. 1917, 
Feb. 26, 1902. 

M-V.ssk? of Diuae-stone or fire-bricks, after moulding, are 
treated by steam in suitable ve.«sels until they are so far 
hardened that they can l)e readily irufl.s{>orte<l to the kiln 
for burning without danger of iujury to their structure. 

— W. G. M. 

Kilns for Durniny Portlani Gomeiit, LimPt Marl, Mag- 
tit site, and the Like. F. Theurcr and H. (1. Hansen, 
Wiener-Neustadt, Austria. Kng, Pat. 2G,2U, Dec. 23, 
190J. 

Tite kiln baa three superpoied parts : — a pie-bcating 
chamber above, leading directly to a siotering cliamber in 


the middle which, in turn, loads to a wider cooling chamber 
at the bottom. (»a» producers arc arraugi5d within the 
masonry of the kiln, around the sintering chamber, the 
proilucer gas from thein being delivered downwards thi'ough 
dues into the domed space at the ton of the cooling chamber ; 
here it mixes with air aud luiros. The waste heat from the 
Nintering chanilier ns"ists the action of the protlucers, and 
the gas is delivered at a high teinpcraiuiv. — W. G. M, 

UxiTKii 8r\ri;8 P\ti;\i. 

livick-Di ter. J. Starkiw, Mineral, Olilo, 
r.S. Put. iVe. p. 1902 . 

Tiik brick" are carried upon trucks run upon lines, into a 
series of parallel tunnels, each caiwihle of being closed on 
all side", lleltiw ti'.e tunnels are tines forming sopiirate 
<’hiiniit‘ls conneoilng a horizontal lurouce line in trout of the 
Rcrios 4d tunnels .intl at right angles to their principal axai, 
with a similar eliiinuey thu^ parallel to it at the hack of the 
tuniads. The conncciirig lines are parallel with th« main 
axes of tlie tunnel, aiul arc placed (say three in number) 
beneath each tuuneh each one eoiineelod with the tunnel by 
a nuiniter of aporturc" so capped thuf smoke cannot gmiQ 
lU’ccss to tin* bricks from the tliics. 'fhe several fines are 
controlled by damiM rs, so tluit any seU mav be disconnected. 

— W. ti. M. 

Fukm'ii P^tkms. 

Lime, ('emrut. Flaslerx. {s v. ; \ I'Jt rl ne] /Vore.v.v and 

Apparatus for the Manufteture <f . I'\ (llcrc and 

M. Kocchliii. Fr. Pal. .■12U.2.')G, ,\pi‘il 7, l'.u>2. 

A Kii.N is heatiai elect rically by a grid of iron har» making 
connection l'clw4*eu two irausvenie coj>per conductors jaiood 
up to an alleinatiug current circuit. 'J'ho furuuco may 
con.sist of HuperpoKcd stugc.s, each with aii electric ^rkl 
forming the tioor, or of an iDe]im*(l channc.t divided into 
compartments with a fan-shaj>cH grid on the lloor of each, 
so arranged with the narrower part at the higltcr levtd 
that the parlieh's of the charge tlo not tend to clog the 
grill ; or, a fnrnuec of the lattei’ type may have the 
grid only in the eenirc compartment, whilst the doore 
of the uppermost and lowi'st are formed of pipe* commiuii- 
catiiig, so that tlit* waste heat from the charge (hunted 
electrically in tiie middle conipartment) is conveyed from 
the lowest to the uppermost compartment, and u thin 
available for pre-heating the charge*— -W. G. M. 

Slag i'ement : Mam far! mo of . Riisager. 

Fr. Pat. 32t),3ll), A{)nl h, 1902. 

Tiik slag i.s graimlateil and, witliont drying, is cruRhed wjtb 
watr;r to the cousisteney of a thieic paslc. It is mixed with 
limcRtone or lime either before or after cniHhing, ami the 
mixture is drie<I, kilned, and powdered as usual. — W. (i. M. 

X.~METALLUEQY. 

( 'iipriferous Gold Ores ; Treatment, of . hg Gi/anide of 

J*ot(Listum. L. Janin, dr. Fug. and Mining J., 1902,74, 
[2r>j, HIG. 

'I'm; author di-seusses the m ritsof three luetliodR of ti eating 
cupriferou.s gold ore.s : — 

1. Lcaehing by snijditiric acid preparatory to cyanide 
treatment. 'Lhis amthod i", really, one ol three stage*; 
leaching with liilnto sulphuiic acid; ncntrailsation with 

caustic alkali ; eyuniile treatnn lit. 

2. Scryiiigcoiir’s tnfelho.l of dissolving copper minenils ill 
a solution of cupro-cyanide of potassium (jontaining no free 
potassiuiii eyaiiale. 'The ore is heated with cy'an.de Rolu- 
lion, and when the cupro-cyunide formed has solved it* 
inaxijfnuni of copper in ihi; form of a *nb-cyaniile,tho exetrt* 
of copper is sej^arated electrfdylieally. J he ore is then 
treated in the usual manner with cyaniile, solution. 

n. HuntV method of leaching with on animoniiicxl cyanide 
ROluiiou U.S. Pat. 699,108 ; this dournxi, im* 774). 
This is essentially a one-stage procoBS, the arnmnnitt and 
cyaiiid/C being employed in the same solution. An amoKiUiifUODi 
salt may be used if lime or other alkali be added iW* 

TTie capper and gold may be separated from the solution by 
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any of the usual metbods, but the author recommends 
electro-deposition with peroxidited lead anodes and alumi- 
Ilium cathode)*, the two metals being separated in the form 
of sludge. process is stated to possess the following 

advantages: — It is extremely simple and may be applied to 
many ores hitherto considered unsuitable for cyanide treat- 
roent. The cost of reagents is not high when compared 
with that of cyanide. There is no limit to the copper con- 
tents of ores which can be treated economically, provided 
that, with extremely high grade copper ores, arrangements 
be made for ammotiia recovery. — A. S. 

MetcUs t Reduction of , hif (\tlcium Carbide. 
11. Neumanu. Zeits. f. Klektrochem., 1902, 8, [S2]> 
939. 

Thk author maintains that carbon monoxide is primarily 
formed during the reduction of metals by calcium carbide 
in opposition to the statements of von Kiigclgen (this 
Journal, 1902, 1332).—.!. S. 

[/row and Steel] Carbon ; Rapid Determination of , 

by Cunibuhtion. G. Auchy. 

See H7ider XWll.f page 112. 

Iron and Steel ; Determination of Many a^tese in . 

J. V. It. Stchmun. 

See xinder XXIII., page 112. 

English Patknts. 

Iron and Steel; Mannfactnre of . O. Thiel, 

Kaiserslauteru. Eng. Tat. 33i4, Feb. 10, I9U2. 

Skk Er. Pat. 318, OSS ; this Journnl, 1902, 14,'i7.— J. H. 

Cast Steel ; ManufacUire of [Prevention of Blow Holes'] 
— . M. Meslaus and C. Poulenc, Paris. Eng. Pat. 
14,693, July 1, 1902. 

Thk invention consists in employing an alloy of aluminium 
with calcium, barium, strontium, or lithium, as an addition 
to cast steel, in place of aluminium, as usually employed, 
in order to obtain the steel free from bubbles. To obtain 
the alloy of aluminium with calcium, for instance, the metal 
is molted, covered with calcium chloride, and constituted 
the cathode, a carbon anode being used, and an electric 
current is passed for us U»ng as may be necessary to obtain 
the desired alloy, which may contain, as a maximum, as 
much as 9') per cent, of calcium. — E. S. 

Steel ; Manufacture of , H. Knotli, Birmingham, Ala. 

Eng. I’flt. 2l,7:)0, Oct 6, 1902. 

Sek U.S. Pat. 712,389, Oct. 28, 1902 ; this Journal, 1902, 
1537.— E. ;8. 

Blow Holes or Cavities in Steel ami other Metal Castings ; 
Process and Apparatus for Preventing the Formation of 

. J. Kiemer, Diisseldorf, Germany. Eng. Pat. 

21,449, Oct. 2, 1902. 

The process “ consists in forcing a supply of gaseoiKs or 
liquid fuel .and of air through a hooti moiiuted ou the 
mould, and preheating the said air or the air and the fuel 
as, or preheating the air and evaporating the fuel, either 
y a separate heating appliance, or by the waste ga^es 
arising from the mould, in order to produce and maintain 
in the upper part of the mould a temperature high enough 
to keep the cast metal liquid as long as desired.” — E. S. 

Gold Solutions from Slimes ; Separation of . J. 

Penhale, Johaimesburg, S. Africa. Eng. Pat. 7841, 
April 3, 1902. 

The apparatus consists of a vertical filtering vessel pro- 
vided with filtering media at the top and bottom. The 
cyanide solution of gold containing exhausted slimes in 
suspension is fed into the filter unti^t is full. Water is 
then admitted through the bottom filtering surface which 
causes the filtration of the gold solution through the upper 
filter by upward displacement. — J. E. B. 


Zinc Ores ; Improvements in the Treatment of . F. 

Ellersbausen and K. W. Western, London. Eng. Pat. 
26,166, Dec. 21, 1901. 

See U.S. Pat. 715,771 under United States Pats, following. 

-J. H. C. 

United States Patents. 

Furnace for Smelting Iron. H. A. Jones, New Vork, 
As.signor to .Jones Direct Process Steel Co., Jersey City, 
N.J. U.S. Pat. 715,269, Dec. 9, 1902. 

This consists of a blast furnace having a crucible for 
molten metal, a “ tlaring fusion chamber ” above the crucible, 
and a cylindrical chamber above the fusion-chamber, a 
series of equally spaced, vertical recesses in the furnace wall 
containing zig-zag deoxidising ** ore-retorts ” and heating 
flues supplied with air and gas by burners. The retorts are 
provided with covers, and receiving hoppers for the 
granular ore are arranged beneath them. The deoxidised 
ore is delivered from the receiving hoppers to supply 
hoppers, and from the latter into the molten metal, the 
delivery being regulated by suitable valves. Platforms 
are arranged around the furnace, and means arc provided 
for inspecting the interior of the retorts. — K. A. 

Cast Metal; Rroiesy. for Making Welded . W. Kent, 

Covington, Ky. U.S. Pat. 715,584, Dec. 9, 1902. 

Sheets or pieces of wrought iron are arranged in an ingot 
mould, and high carbon “ cast ” iron is poured round them. 
The ingot is subsequently heated to a welding temperature 
and rolled and worked, the object being to produce a metal 
for armour plate and other ))urposes, which shall combine 
the hardness of i*ast metal n ith the tough fibrous structure 
of wrought iron.— J. II. C. 

Matter [Cnsf Iron and Lead] ; (Composition of and 

Process of Manufarluring same. A. Karnsdell, Chicago, 
111. U.S. Pat. 710,276, Dec. 16, 1902. 

From nine to 15 oz. of lead are stirred into 100 lb. of 
molten cast iron, after the latter is cooled to a reddish 
colour ” :md is ready for pouring into the moulds. The 
composition is stated to be well adapted for the manufac- 
ture of agricultural implements, &c. — E. S. 

Blast Furnace Gases ; Washing Appliance and Automatic 

Seal for . U. S. Steese and E. L. Ford, Youngstown,. 

Ohio. U.S. Fat. 716,519, Dec. 9, 1902. 

The “ downcomer pipe ” of the blast furnace is connected 
with a scries of inverted U-shaped pipes each having at 
one end an open funnel, through wliich passes the sinaU 
end of the next preceding pipe, and dipping into an open 
tank of water, provided with pockets and siudge-valves at 
the bottom. The open end of the U-pipc inside the funnel 
just touches the surface of the water, but does not dip into 
it deeply like the surrounding funnel of the next tube, so 
that the gases, after impinging upon the surface of the 
water and depositing a proportion of the dust in the 
pockets, pass along freely to the next pocket. The water 
acts ordinarily as a seal to prevent escape of gas, but in 
case of sudden increase of pressure, each water seal acta 
as an automatic relief-valve, the level of water in the tanks 
being restored by suitable inlet valves as soon as the 
pressure becomes normal, so restoring the seal. — J. H. C. 

Slag-Casting Machine. C. II. Rhood, Assignor to Ileyl and 
Patterson, Pittsburg, Pa, U.S. Pat. 715,868, Dec. 10,. 
1902. 

The combination of a receiving reservoir, (formed in 
sections and provided with a central depression), and a 
spout connected thereto, having a discharge opening, and 
provided with an outer inclined end wall, which, as well as 
its side walls, has surrounding water compartments. A 
water pad or box within the spout is supported (by an 
adjustment which can bo raised or lowered in guides) above 
and over the discharge openii^, the box having a curved 
forward opening to direct the flow of the slag. — E. 8. 
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JOUBNAL AND PATENT LITEBATDRB.--Cl. X. 


Pt'ecioMs Metais i TvMiwtent of Ores oontaisisg — . 
F. VV, Martiao, Sheffield. U.S. l*»t 71 6,847 » Dec. 23, 
1902. 

See Hiv(. Pat. 9S01, 1902 ; this Joiirmil, 1903, 1141. 

- J. li C. 

I Amalyamator, W. F. Dedell, Assignor to D. Me 1‘hail »«<l 

T. i'. Adams, Kaslo, Canada. U.S. Pat. 715,o38, Dec. y, 
J 1902. 

i This amalgamator consists of a tank cuntuiuing mercury, 
: having a central cone in its lower part, with outlets, for the 
J escape of sand and water which, fed from above down a 
^ central revolving axis with forked arms, embracing the 
; fixed cone and extending downwards and outwards following 
I tiie earvature of the bottom of the tank, is distributed 
I throughout the mass of mercury, and so brought into 
I intimate contact with the amalgamating surface. — J. II. ('. 

Zinr and Lend Fume ; l*roi'ess of Ifejinint/ . 

F, N. Harllett, Canon City, Col., .\i8ignor to the 
United Stales Smelling Co. U.S. Pat. 715,238, Dec. 9. 
19U2. 

Thk refining operation consists simply in heating the raw 
deposit of the fumes upon the hearth of a reverberatory 
funiace without separate access of air, by uhicli means the 
sulphites and sulphates tn the deposit arc reduced to oxules; 
the carbonaceous matter is burnt off and the oxides are 
l>artly converted into carbonates by tlic products of combus- 
tion of the fuel. The hot refined fume-deposit is drawn into 
a cIoshI iron wagon in which it remains for four hour.s, 
iluring which perioil the conversion of oxides into carbonates 
by means of cat bon dioxide entangled between the holid 
particles proceeds further atid the (piality and “ body ” of 
the pigment are much improved. — .1. 11. (y. 

Zific Ores , Treatment of . F, Kllcrshausen and 

U. W. Western, lioiuloii. Kngland. U.S. Pat. 7I.'>,771, 
Deo. 10, 1902. (Compare U.S. Pat. 700,311, May 30, 
1002 ; this Journal, 1902, 978.) 

'I’uE ores, raw or calcined, according to circuinstunces, arc 
heated with a dilute solution of ammonium sulphate with 
addition of snfiicient sulphuric acid to dissolve the zinc 
cotijpound, iScc. The liquor is drawn oft and the residue 
wasrjed with ammonium sulphate solution ; the liquor and 
washings are filtered through calcium carhouate, and, if 
cadmium be present, it is precipitated by zinc-dnst. 
Ammonia water, oht4uned by addition of slaked lime to 
a portion of the stock Folution of ammonium sulphate, is 
used to separate zinc hydroxide from the cleared liquor. 
The filtrate from the zinc hydroxute, consisting of ammonium 
sulphate solutiou, is returned to the stock reservoir kept 
for that solution, thus maintaining an approximately constant 
quantity of finid circulating in the system. — K. S. 

Spent Acid from Galvanising Wnrfi.<i ; Treatment (f — — . 
H. K, Howard and G. Hadley, Halesowen, near IJir- 
mingham. U.S. Pat. 715,804, Dec, Ih, 1902. 

liiE spent acid is neutralised with zinc or crude zinc 
oxide, and steam i.s then blown through. Bleaching 
powder is added to oxidi.‘.e ferrous salts, ami ferric 
hydroxide is precipitated by lime or an alkali, more of the 
latter being afterwards used to precipitate zinc hydroxide 
from the cleared solution. — E, S. 

Fkksc'h Patents. 

Iron or Steel ; Expulsion of Sulphur from . Joukoff- 

sky and de Strouve. Fr. Pat. 320,105, April 1, 1902. 

Common salt is added to the molten metal in a Bessemer 
converter by means of a long iron rod in some form of 
cartridge which is plunged below the surface of the metal. 
In the basic process the salt is mixed with the original 
lining material in the proportion of one port to six of 
dolomite. The sulphur is partly volatilised in combination 
with chlorine, and partly enters the slag as sulphide of 
8odium.-~J. H. C. 


, Steel; NicksLckrome, C’ie. des Forges de Chatillon, 
Commeotry et Xeuves-MaUoas, Fr. Pat. 320,316, 
; April 9. 19C3. 

; Tub luckeUehrome steel already }mtented (see Kng. Ihit. 
j 13,364, 1901; this Journal, 1902, 618) at regards its 
application to armour plates is now patented at regards ail 
other tises for which a specially tough and hanl materuU is 
, rt‘qiiin*<l, os in iho manufacture of bicycles, antornobdes, 

; gear-wheels, &c. — J. H. C. 

Gold from Sea Water ; Extract iuy . K. Bouehaud 

j Praceiq. Fr. Pat. 320,217. April 4. 1902. 

I PiiKOifiTXTioN is effected by means i>f any cheap material 
j eonlnining ferrous oxide which is claimed to carry down 
i the irold in a precipitate of ferric hydrate. Separation of 
j the precipitate containing the gold is effected by passing 
the seawater after addition of the precipitant into long 
■ tanks or channels with pcrmeahlo sand bottoms, thn>ugh 
i which the water percolates, leaving the precipitate iu the 
fiiriii of mud on the .surface of the filter hcd. — J. H, U. 

Foie Gold ; Shiire for (atehiigj . Hose Gold Uccla- 

ination C*o. Fr. I'at. 32o[;t97. April 14, 1902. 

Skk Kng. Pat. H774, 1902 ; this Jonmal. 1902, 915. 

II. 

Sileer-platiiig ; A new M n ture for Mdle. Schiele. 

Fr. Pal. 320, l.M, April 3, 1902. 

Til's paste for plating articles of copper, bronze, uicktd, 
white-metal, &c., is composed i>f silver chloride, 50 parts ; 
potassium cyanide, 150 parts ; alummum nitrate, 15 parts ; 
thorium nitrate, .50 parts ; potassium hitartrate, 100 parts; 
distilled water, 3 ih) parts ; and powdered chalk, 350 ]mrt8. 

—J. H. U. 

Lt (td and Ztne : Treatment of ( 'omple.r Ores of , 

Arinsiroftg. Addirlon, dutcil .March 26, 191)2. to Fr. Pat. 
303, 21 I, Ang. 23, 1900. 

CoMi'i.KX ores of leml and zinc containing silver are, after 
roasting, smelted in a watcr-jacketeil Must furnace provided 
with two trunsvorsc partitions rcacliiiig down to the tops of 
the jackets and ilividing the furnace into three compartments, 
each provided M'ilh independent enp and <'one charging 
arrangeinenf. Into the centre coinpartnient is fed the ore, 
together with the necessary tliixi .s, while coke alone is fed 
into the outer compartments. Each fuel comjiartmcnt is 
j provided with a pipe leading to a surface condenser in 
' wljich tliC furnace gases, after passing through the 
incandcHccnt fuel, deposit their metallic, I'ontentH in the 
form of a spongy powder wl.ich can he compressed info 
blocks. 

i 'Phe zinc slugs from tin* wnt<*i-jacUetecl furnace are mixed 
' with fuel ami fluxes and blown up in a convertor to 
volatilize their zinc cotilents, which after pa.ssage through a 
chamber of cupola foiin, containing incan<lesceut fuel are 
' passed into a comlcnser similar to that employed for the 
le:i<l fume. — J, H, C, 

Sulphuie Ores; Galrinution of . A. D. Uarmi<.bael. 

Fr. Pat. 320,492, April 18, 1902. 

SrK Fng. Pat. 17,580, 1901 ; tins Journul i902, 319. 

—J. ir. c. 

Gastirn/s ; IVeto Method of Mailing Small Solid 

\Vatzl and L. Frankeuschwert. Fr. Put. 320,246, 
April 7, 1902. 

I I.'j order to avoid the absorption of oxygen and other gases 
[ by Hlver, copper, nickel ami the alloys of these two latter 
I metals when in u fused condition, very thick moulds arc 
prepared with an open eup or crucible in their upper portion 
to receive the broken pieces of metal to he melted, and 
runnem communicaliDg with the interior of the mould. 
The whole mould with its charge of broken metal is then 
enclosed in a refractory crucible and completely covered 
with a mixture of sand and powdered charcoal, to exclude 
air. 'fhe eractbles are afterwards stacked in a furnace the 
temperature of which is raised to just 50^ aboTe the melting 
point of the metal or alloy in question. The moulds ere 
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thug filled automatically and completely, and the re!$uitini( 
cantings are free from hlow^holeg. — J. H. C. 

Furnace’ Bottom of Volomitc or other Hef factory Material 
for Metallurgical Fumacea. VV. Oswald. Ft. Fat 
April 24, 1902. 

T«k furnucc-bottoin in composed of ghaped bricks or 
Slones, resting upon a curved base. The bricks are formed 
of truncated pyramids, of which tlie common apex would 
coincide with the centre of ciirvature of the base. 

— W. (h M. 

Aluminium ; Solders for . Socictc fJaly ct Rain. 

Ft. Fat. Ajiril 2.j, 1902. 

Thk solder for ordinary purpose.s is a juixtufe of zinc and 
tin c.jrtjiining in 100 jjarts from IH to 19 parts of tin when 
a hard solder is required and fOJ to 07 parts of that metal 
for a sol t solder. An extra wliitc solder contains in 1,000 
parts C37 of tin, 200 of copper, 100 of zinc, 3 of cadmium, 
and an exti.-i-Sidt soldtu* coiitaiiis 10 j>er cent, ol bismuth, 
with zinc in j)luce of <*,oppcr. 

'fo make these solders the metal possessing the highest 
melting point is lirst melted, and from o*.‘> to 3 or 4 per 
cent, of phosphide of zinc is dissolved in it before adding 
the other constituents. 

I he mixed alloy is cast in moulds, thmi remeltc<l at a 
temperature but slightly in excess of its fusing point 
t400 C.), and again cast in moulds, wiiich are cooled in 
water as quickly as possible to avoid liquation. -.1. fl. (’. 

XL~ELECTBO-CHEMISTEY AND 
ELECTRO-METALLURGY. 

(^.)— ELKCTttO-CHKMISTUY. 

KlevtrodcH ; Bipolar , with Soluble Anode. A. Froebet 

and C. li. Barillet. Compte s Fend., 1902, 135 r23 l 

104U_10:rt. 

In a previous note (C'omj.tes Kend., 135, 801) the authors 
iiescnbed the action observed in the case of a bipolar elec- 
trode, with iiiscduble anode., immersed iji copper sulphate. 
By using a bipolar electrode, consisting of two sheets of 
copper placed back to back, in which ease the anode was of 
course soluble (and the amount of coj^per deposited or dis- 
solved could be ascertained), it was found that the amount 
of current passi.ng through the electrode was considerably 
less than -ivould have been the case if the current flow had 
been regular, i leiice a larger proportion passed through the 
solution surrouialiug the electrode, the discrepancy liecoming 
greater as the ciirrent density was diminished. The exlges 
of the bipolar electrode showed no trace of action, either of 
solution on the anotle .side or of deposit on the cathode 
face. The width of the margin of no action varied with the 
mtensity of the <;urrent. It is therefore evident that there 
is a counter K.M.F. ot i>olarisutiou, which may he studied by 
determining the F.I). of a system with and without bipolar 
electrodes betw'een the terminals. The following con- 
clusions may be drawn fioiu the authors researcTies - 
Bipolar electrode.^ deform the tlux of current by reason of 
polarisation phenomena ; to he utilised satisfactorily tJiey 
should form water-tight partitions with as limited a straco as 
possible for the circulation of liquid, in order to minimise 
losses which otherwise would be cousidmable, oven with 
soluble anodes. If the apparatus require.s an agitation so 
energetic that it can only be obtained by a transverse 
circulation of the electrolyte betAveen the electrodes in all 
Ae cells at the same time, the electrodes should be enclosed 
in targe frames. Metallic objects not communicatiDg with 
the electrmles may be employed, whether the metal is 
soluble or not, but no precise rules can be laid down 
except by trial. — W. G. M. * 

Anemic Decomposition Points of Aqueous ('austic Soda 
Solution. F. Flziik. Zeita. anorg. Chem., 32, 38^) — 
403. Chem. Contr., 1902, 2 , [24], 1397. 

The author’s experiiueots relate Co the jpfiuencc of different 
experimental eoiidtiions, particularly the nature of the 
electrodes, ou tlie decomposition points of pure caustic soda 


solution, which have been given by Xernst, Glaser, Bose, 
and Wohlwill (this Journal, 1897, 921 ; 1898, 4C2) as 1*08 
(for O") and 1 *67 volts (for OH') opposed to the hydrogen 
electrode. As cathode a polished or platinised platinum 
plate w’as used, and us anode a polished or ulutinised 
platinum wire. The cathode was always charged Avith 
hydrogen ; the anode avus sometimes surrounded by 
hydrogen, sometimes not. Most of the experiments were 
carried out in Bose’s apparatus (this Journal, 1898, lo:»3). 

V\ ilh polished anodes, a curve was obtained with one 
break ; with platinised anodes, one with two breaks. In the 
first case, a polished cathode gave a decomposition point of 
1;08 volts, and a platinised one, 1-C7— 1-68 volts, the 
difference coi responding to tlic difference of potential 
between polished and platinised platinum ; the break in 
the curve at I'lj/ volts, therefore, notwithstanding its 
coincidence Avith the ( iH'-point given by Nernst, probably 
represents t}n‘ ( )"-poiiit. The autlior considers that the 
most satisfactory results are obtained when both electrodes 
are platinised. Of the two dccompo.sition points observed 
under these conditions, the first, 1*08 volts, is the discharge 
potential of the 0"-ions, and tho second, at I *53 (not 1*67) 

I volts, that of the ( tll'-ions. — A. fc>. 

Elevtrieitl Cimduetivdy of O.rides and Sulphides of Metals. 
F. Streiiitz. Ann. der Physik, 9 [4], 854—88.5. Gh<mi. 
Centr., 1902, 2 , [26] , 1493. 

I n accordance with the requirements of the electro-magnetic 
theory of light, bright-coloured — white, yellow, red, grey — 
powders are conductors at the ordinary temperature ; dark- 
coloured — black, brown, dark gray — powders arc, in part, 
non-conductors at the ordinary temperature, ’i'hc (*t>m- 
pounds examined were PhO^, MiiO.,, PhO.^. tMuO.,, Ag.,(h, 
Mij.dh, (’uO, Fe,()„ Ni/);,, CV).; I [,,()„ Mo./V MLo, 
Mn^Oj,, CrK ), CoS, Sh^S.„ NiS, FeS, PhS (amorphous and 
cr^’stalline), ( 'uoS, CuS, MoS.,, ilgS, Ag 2 S. ( )f dark-coloured 
powders, only those which, under great pressure, Avill form 
coherent blocks without tlie use of a landing af^eut, are 
conductors at the ordinary temperature. Substances w’hich 
are good^ conductors at the ordinary tempiTature, have 
small positive temperature co-etiicients. On the other hand, 
tho temperature co-efficients of substances such as PbS. HgS, 
Atn(_> 2 , which are bad conductors at the ordinary 
temperature, are very large. At a definite temperature, 
characteristic lor each compound, the conductivity show's 
a great iucrcase. In general the higher oxygon or sulphur 
compound of a metal pr(>ve8 to bo a better conductor than 
the loAver. — A, S. 

En(tLish Patent, 

Paper Pulp ,* \_Flectvol yhe^ Treatment of Veyetnble 

Matters for obtaininy . J. K. Desmarest and 

J. P. M. (ieyer. Kng. Pat. 26,200, Bee. 23, 1901. 

See under XIX., page 109. 

United States Patents. 

Accumulator [Aluminium]. F. N. Blanc, Paris. 

U.8. Pat. 715,343, Dec. 9, 1902. 

{See Kng. Pat. 26,337 of 1901 ; this Journal, 1901, M02. 

--G. II. B. 

Battery ; Storage . L. Paget, Assignor to C. Coster, 

both of XcAv York. U.S. Pai. 7i:»,4I2, Dec. 9, 1902. 

An absorbent body of silicated tufa is employed to contain 
tho sulphuric acid electrolyte, and it forms a support for 
the face of the active material. — G. H. K. 

Battery / Gravity Electric . A. M. Friend, Denver, 

Co). U.«, Pat. 715,651, Dec. 9, 1902. 

The jar ia divided horizontally by a porous piirtitloh, ! 
forming a filter, placed between the positive and negative, 
elements, fitting the sides of the jar, and closing its cjrculHf ‘ 
cross-seciioual area, so as to prevent communicatiob 
betAveen the two compartments around the disc, but 
permitting its vertical movement.— G. H. IL 
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Vomptmnd ; Electric Battery G. liat^tedo, Brooklyn, 

N.Y. U.S. Pftt. 71«,6j6. Dec. 23. 1902. 

The compouiKl it formed of n mixture of i.'» lb. of dilute 
sulphuric acid. ."iOdrs. of nitric acid, and I oz. of bisulphate 
of mercury. “-G. H. B. 

Battery : Electric . G. Ko«M*t, Paris. 

! li.S. Pat. 710.762, Dee. 23, 1902. 

Skk Knir. Pat. 2587 of 1901 i this Journal 1901, 125. 

: -G. II. II. 

Plates : Process of Preparing Sfitraye flattery . 

It. ('. Browne and P. Balth. Salem, Mass. (J.S. Pat. 

5 716,003, Dec. 23, 1902. 

[ I'liE platet are prepared by Iteating them in a p^e^cribed 
quantity of aji acid (.sulphuric acid) which is a solvent of 
^e metal of* the plate, to a predetermined temperature, at 
which is added a prescribed quantity of an aci<l (potassium 
nitr.ite) which is a uon*»olvent of the metal. A quantity 
of water and a small amount of ammoaium sulphate are 
mixed at a low temperature, and the raw plates are steeped 
in the solution at a still lower temperature. — G. il. B. 

Atiodc. F. McDonald, Johnsonburg, Pa. U.S. Pat. 
7l.i,«8|, Dee. 9, 1902. 

Tin; an<Klc, which is t(» be employed in the electrolytic 
apparatus described in U.S. Pat. 697,l.'i7 of 1902 (this 
Journal, 19u2, 710), comprises a tube or cup closed at one 
end and sealcil at the opposite «)ne, and containing mercury, 
in contact with which several thin 8trip.s of plaiinnm foil are 
sealed withiu the tube, and project from it in the form of 
indcpcuileiit linear strands. A conducting wire pushes 
through the closed end of tin* tul)e, and is electrically con 
nected with the strijis by the mercury. — (i. II. B. 

Electric Jhiftcnj [Et< ctrodc], I). II. Wilson, (.’hicago, III. 

U.S. Pat. 7!.VJ2(t, Dec. JG, 1902. 

Tiik electrode consists of two carbon cups or receptacles, 
fitting into each other, and opening in opposite direc- 
tions, which arc scparate<l h)’ a spu^c in which is located a 
second electrode opposed to the facc.s (d the others. A 
'Connecting piece between the cups, and coimecied with 
oofh, serves us a support for the electrode. — (i. II. B. 

Electric Euniacc. [Pri/ Electrolytes.] H. Potter, 
New* Bocholle, N.V., Assignor to G. Wostinghouse, 
Pittsburg, Pa. U.S. Pat. 71.Vi05, Dec. 9, l%2. 

'PiiE specitlcution deals with improvements in an cicetric 
fninacc described in a former jmtent, No. 6.52,640 of 1900, 
in which the main source of heat, is an electrolytic tube 
composed of u mixture of drv electrolytes, ami supplied with 
terminals for conveying electric current to the tube, which 
is kei>t in a state of incandescence by it after a jireliininary 
beating by external ineuns. A jacket of some relatively 
poor conducting material may be one of the components of 
the tube. The improvements consist in various arrange- 
ments for preventing the current from flowing unevtuily 
owing to differences in Hpecitic resi.stance of the tube. 

— G.ll.B. 


Far mice ; Tfthular Electric . [Varhon Collars.’] 

II. N. Pottei*, New Bochcllc, N.Y., Assignor U) 0. 
Westiughottse, Pittsburg, Pa. U.S. Put. 715,507, Div. 9, 
PJ02. 

Tiik furnace has a conducting tul>o of carbon, surrounded 
at intervals along its length by Hupiuwting collars extending 
at right angles to it, and formed altetuatoly of jacketing 
material, such as magnesia, and of earbon, the latter 
extending through the former, and tlu' whole being 
siinounded by n finishing tube. — G. il. U. 

Elcctni Eurnace. (\irhou Tuhe.] H. X. 

P<it(er, \cw Koclielle, X.V., Assigtior to (U Westing- 
house, Pittsburg, Pa. U.S. Pat. 715,508, l)i‘C. 9, 1902. 

Thk funiace has a main fixed tube within which is an inuCr 
lotutable carbon om-, lined with magnesia Or the like, the 
Kpaev between the tubes licing tilled with a stationary inert 
gas, A iminher of supporting coll.'irs surround the tuhe, 
whii h is supplied with water-cooling tlevices. — (i. 11. B. 

t'arhon-Tuhe Euniacts : End Support and Circuit 

Terminal for . If, N. Potter, New Bochellc, X.Y., 

Assignor to (U Westinghotisc, Pittshtirg, l*u. fT.S. Pat. 
7 1.5 ,.509, Dec. 9, 1902. 

Kvrii end of the carbon tube, which forms the main portion 
of the furnace, is turrounded l)\ a terminal earlum ring, the 
oubT liurface of which sIop»‘s in opposite directions, and in 
surrounded hy inetullie ring tenuinals clamped against it 
by holts passing through a metallic diaphragm clamped 
between an outer cusing and a frout plate, an iusulation 
being interjmsetl between the casing and the diaphr.igm, 
and an ela.stic .support is thus provided for the furnace as a 
whole. .\ perforated end plate gives access to the furnace. 

— G. H. B. 

Curliopliospitidc of Calcium. (’. S. Ihudle>, Avon, X.Y., 
and B. 11. Bead and G. B. Jacobs, Kast Orange, N.J., 
Assignors to the .Vmpere Klcctio-t luunieal Co,, Fast 
Grunge, N.J. U.S. Pat. 716,182, Dee. 16, 1902. 

calcium phosphate, ami eat bon are raixcJ 
together and heated in an electric luruace, when a reactum 
proceeds on the following lim s;~~ 

2('aO i Ca-jPO,).. -f iOU « UitJ^P., BKJG. 

The product i» a luuiiogcneous, stalile, fused mass, which 
yields a spontaneously inflainmabl • mixture of acetylene, 
and gaseous and liquid phosphine, wIumi treated with 
water. — F. 11. L. 

( 'hloraie.s ; Manufavturinf/ . B. Threlfall, Birmingham. 

U.S. J'at. 716,789, Dec. 23, 1902. 

Tiik electrolyte from which the Chlorates and perchlorates 
of the alkali metals are to be derived, is subjected to 
unequal electrolyli*’ action at the anode ami main cathode 
respectively, the action at the former beiug the greater. 
The excess qnsnlity of current is diverted In a subsidiary 
ves.'icl containing ii cathode and an electrolyte, and an 
alkaline solution is produced there simultaneously with a 
corresponding amount of chlorine in the main electrolyte. 

• G.H. B. 


Electric Furnace, [^(Jurbnn Tube.] II. X. Potter, New 
Bocbellc, X.Y., Assignor to G, Westiughouse, Pittsburg, 
Ta. U.S. Pat. 715,506, Dec. 9, 1902. 

Tor main body of the furnace consists of a carl am inbo 
with conical ends, on which tit flaring carbon terminals willi 
a sloping outer surface, surrounded by metallic ring 
termmuls, adapted to fit the slope of the former, 'fhe joint 
betw’een the metallic and carbon tcrminulH is tightened by 
means of a metallic ring on the opposite side of the slope 
from the metallic terminal, through which two or more 
screws or bolts pass into the ring. The tube is lined and 
coated with magnesia, and has a jacket of calcium oxide 
^rrounded by a .glazed stoneware tube interposed betw een 
thc' exposed portion of (he termioal, and the carbon tnbe, 
and a rdmbvable hygroscopic staffing ring is provided to 
take up atmospheric moisture before it reaches the jneket. 

— G. H. B^ 


j Caustic Soda / Apparatus for Producing , hjj Elec* 

I Irolysis. K. A. Allen, Biimfortl Falls, Mo., nnd 
H. iv. Moore, Uynn, Mufs., Assignors to Moore Elec- 
trolyiic Co. U.S. Fat. 716,801, Dec. 23, J902. (See 
Kng. Pat. 4269 of 1900 ; this Journal, 1900, 1111.) 

Tuk covered cell comprises a receptacle, forming the anode 
compartment, and having eml w'alls, which are connected at 
their upper portions by' longlludinaJ side strips, leaving the 
sides open. A porous diaphragm is stretcluMl across each of 
the open sides. A cathode, formed of a layer of metal having 
pores to receive and hohi a considerable body of liquid by 
capillary action, is outside the diaphragm, and haa its 
lower edge folded under the bottom of the receptacle, which 
reCts on an inclined flat raetullic plate in electrical cotmeid* 
tion with it and the folded part of the cathode. The VAiddiai 
I parts are so arranged that the whole of the uodecompoicd 
I electrolyte is confined within the receptacle, pcrcolatet 
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tbroa^h the diaphragm, and is decompoied, and the ' 
caustic soda solution formed, gravitates down the cathode to ! 
the plate and flows off it.— G. H, li. 

Jrutdatiny Metallic Surfaca or Wirett. J. A. Heany, 
Philadelphia, Pa., Assignor to the Teter-Hcany Develop- I 
ing Co. U.S. Pat 715,798, Dec. 16, 1902. 

Sr.B Eng. Pat. 17,744, 1902 ; this Journal, 1902, 1282. 

— J. W. H. I 

FflKNCH Patents. 

'Batteries i Primary . llaziu. Fr. Pat. 320,066, 

March 29, 1 902. j 

Within a cylindrical cell is a lining of zinc, and at some 
distance concentrically within this a smaller cylinder of 
zinc. Within the annular space between the two zinc 
cylinders are four carbon plates disposed symmetrically, 
and within the inner cylinder is another similar carbon 
plate. The space around the carbons, in both the annular | 
and the centre compartments, is filled with a depolarising j 
mixture (preferably of ar^phite, manganese dioxide, and • 
powdered gas-carbon), enclosed within a suitable fabric, ! 
and jircvented b^' elastic bands from touching the zincs. 
The exciting liquid consists of manganous chloride, hydro- 
chloric acid, ammonium carbonate, and ammonium chloride, 
preferably in the proportions 350:15: 100: IliO. The two 
zincs are connected, as are also, but independently, all the 
carbons. — W. G. M. 

Diy Piles ; Prevention of Movement of Exciting Liquids 
in . E. Mors. Fr. Pat. 320,098, April 1, 1902. 

The exciting liquid is mixed with dried cellulose (desiccated 
sawdust, wood- or pnper-pulp, or the like) and plaster. 

— W. G. M. 

ZiW, Cement t Plasters, ; [JE’/rc/rie] Process and 

Apparatus for the Manufacture of . F. Clerc and 

M. Koechlin. Fr. Pat. 320,250, April 7, 1902. 

Sec under IX., page 95. j 

Carbon (-hlorides ; Decomposition of , into Chlorine, | 

Carbon, and other Chlorides if Carbon. Soc. Anon, j 
d’jfitudes fllcctro-chimiques. Fr. Pat. 320,269, April H, ! 
1902. j 

Tetrachloride of carbon, either liquid or gaseous, is led i 
into a glass or porcelain ves.sel, where it is subjected to the , 
action of the electric arc playing between piatin-iridium } 
terminals. The result is the fonnation of chlorine, and a ' 
mixture of different chlorides of carbon carrying carbon in 
suspension. This liquid, after cooling, is filtered, and may i 
then bo re-treated. — W. G. M. , 

(/?.)— ELEtTUO-MKrALLUJlGY. i 

Calcium i Production of Metallic . W. Horc hers and | 

L. Stockem. /eits. f. Elektrochem,, 1902, 8, [52], 938. 

The authors point out that the processes described by 
Ruff and Plato (this Journal, 1.902, 1458), ard by Arndt ■ 
(this Journal, 1902, 1459), are inferior to their own (this ; 
Journal, 1902, 1284), inasmuch us the high temperature of I 
the fused bath employed by the former allows the metallic j 
calcium which is formed to pass into solution as sub- 
chloride, thereby diminishing the current output, since the ! 
lower chloride, formed in solution in this way, is subse- ! 
quently chlorinated at the anode. — J. 8. 

Metals ; Etching of , by Aid of the Electric Current. I 

A. H. Sirks. Koniuklijke Akad. van Wetensebappen te ’ 
Amsterdam, 1902, 219 — 225. Chcui. Centr., 1902, 2 
[24], 1431. 

In the examination of metals and alloys, it is, in many ! 
cases, advantageous to prepare etched surfaces by aid of i 
the electric current, characteristic patterns being frequently i 
obtained. The object to be etched serves as anode and 
a piece of copper plate as cathode, ^Ist as electrolyte, | 
water faintly acidified with sulphuric ^id or, in the case I 
of alloys contaiuiog lead, with nitric acid, is used. — A. S. 
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English Patbht. 

Zinc ; Electrolytic Separation, Deposit, and Rejininy of 

. H. Pa week. Vicuna. Eog. Pat. 1688, Jan. 21, 

1902. 

See Fr. Pat. 318,163 this Journal, 1902, 1403. 

— W. G. M. 

INVITED States Patents. 

Apparatus; Electrolytic [^Stripping Tin from 

Scrap Metal.] J. Matthews, King’s Heath, and W. 
Davies, Selby Park, England. U.S. Pat. 715,281, Dec. 9, 
1902. 

See Eng. Pat. 21,533 of 1900 ; this .Tournal. 1901, .590. 

— G. H. R. 

Metallic Aluminium or other Metals by Electrolysis; 

Process of Obtaining . G. Taddei, Assignor to 

the Societil Italiana di Applicazioni Elcttriche, both of 
Turin, Italy. U.S. Pat. 715,625, Dec. 9, 1902. 

See Eng. Pat. 13,379 of 1901 ; this .Journal, 1901, 1121. 

—G. H. R. 

Metals by Electrolysis ; A pparatus for Obtaining ■>. 

G. Taddei, Assignor to the Socie^ Italiana di Appli- 
eazioni Elettriche, Turin, Italy. U.S. Pat. 715,626, 
Dec. 9, 1902. 

The process described in the preceding patent is carried out 
in an apparatus which comprises three sections, the first, or 
electrolysing one, of which consists of a vessel into which 
depend separate tube.s fixed at their upper ends in an inner 
cover, and containing carbon anodes depending from an 
outer and upper cover. Iron cathodes are arranged between 
the anodes, and the electrolyte is introduced from an 
auxiliary vessel. There is a heater beneath the vessel, and 
a pipe for drawing off the metallic aluminium. From the 
space between the two covi'rs, two pipes lead to the second 
or chlorinating section, which is also connected with the 
first section by a pipe leading from its interior. The vessel 
is placed over a heater, and is divided transversely into two 
covered chambers, <*ach having a perforated bottom some 
distance above the imperforate one, and pipes entering into 
the interspace. A hopper supplies material to the two 
chambers, and pipes lead from their upper parts to the 
third or substituting section, which is also divided trans- 
versely into two covered chambers, each with a horizontal 
partition extending part way acro.ss it. Pipes connect it 
with the other two vessels, and at the bottom of the 
chambers are draining outlets, and a pipe which carries off 
the gases to the heaters of the two other chambers. 

~G. H. R. 

Zinc and Substances Containing Silicic Acid; Working 

, in Electric Furnaces. A. Dorseiiiagen, Wesel, 

Germany. U.S. Pat. 716,008, Dee. 16, 1902. 

See Eng. I*at. 16,122, April 7, 1901; this Journal, 1902, 
917.— G. H. R. 

Metals (tnd Alloys for Lithographic Purposes; Process of 

Klectrolytically Preparing . O. C. Strecker, 

Cologne, Germany. U.S. Pat. 716,300, Dec. 16, 1902. 

The plate is prepared by a preliminary grinding, rinsing 
and subjecting to the action of an acidulated watery 
solution. It is then washed and dried, and the negative 
fixed on the surface thus prepared, aud coated with gum 
arable. When the latter is dry, the plate is treated with 
“ lithopino ” to dissolve the greasy substance, after which 
the gum arabic is vrashed off with water, and the plate 
dusted with ** colophane,’^ which is afterwards washed off, 
and till' plate is submitted as an electrode to electrolytic 
action in a solution of salts aud gum arabic. (See also 
Eng. Pat. 2234 of 1902 ; this Journal, 1902, 775.)— G. H. R. 

French Patents. 

Steel; Direct Production of , in the Electric Furnace, 

Electric Furnace Co. Fr. Pat. 320,112, April 1, 1902. 

See Eng. Pat. 7660, 1902 ; this Journal, 1902, 915. 

— J. H. C. 
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Lead and Lead A//ojr« ; Eiectrotjftic Refininy of — 

A. G. Betts. Fr, Fat, 320,097. April 1, 1902. 

Skc Koir. Pat, 7661 of 1908 ; this Jounuil. 1903, 980. 

® ~\V. G. M. 

Electrolytic DijUisits; Apparatus for the Production of' . 

P. Hubert. Fr. Pat. a'iO.rjl, April 11, 1902. 

An axitlly-ujouiited metallic barrel (preferably made of the 
metal to be deposited) closed ut each end with a perforated 
plate of wood, forms the cathode. The anode, the surface 
of which may be extended by means of ribs, or otherwise, 
is uttacherl concentrically upon one of the wooden end- 
plates, and makes electrical connection through the a vial 
shaft. The electrodes are prevented by a porous uou-con- 
ducting fabric from ahori-circuitiug through the objects 
which are being coated. A door is provided for the intro- 
duction of the goods to be plated. The electrical connection 
with the cathode is outside the cylinder. In another form 
the rotating vessel is made c< nical or cylindrical, and 
rotates upon au inclined axis, the auo<le being stationary 
within it, held by a support admitted through the upper end 
of the inclined drum, which is left o[»eu. The containing 
vessel may Ik; used as the anode, in which case it is of 
perforated wood, lined witli plate ^ of the metal undergoing 
deposition. — VV'. (_J. M. 

EJertrolyBis : Depnsitinn of wry Dense, rvry Adherent, and 

rery Himoyeneous Metal by . Soe. (J. Langbeiii »*t 

( le. Fr. i*at. :j20,5:j3, Ai)rd 10, 1902. 

Smf, Fug. Pat. TOO.'), 1902 ; this Journal. 1902, 917. 

— \V. G. M. 

Calcium Phosphates; Tivatiny [Electrical^ to obtain 

Iron J^hosffhide and the J*hosphidci of .similar Metals. 
(i. (liu. Fr. I'al. Ji(‘,2.*)8, April 7. 1902. 

(Jxt.cirM phosphiue, tribisic or otherwise, is heated in 
an electric furnace with iron and carbon, and with an 
agent, such as silica, or the su'plmr supplied by iron 
[lyrilcs, capable of forming a compound with the calcium, 
stable at ilic temperature of the Iniiiaee, in order to pro- 
duce an iron phosphide (“ ferro phoRplioro ”). 'I'be same 
process is applicable for obtaining phosphides of other 
. mtals of the iron group, as w<'ll as that of copper. (See 
al'vi Fr. Pat. 210,772 ; this Journal, 1902, 1541.) — F. S. 

Xn.-FATS. OILS, AND SOAP. 

Olirc Oil ; Miced Glycerides in . III. D. Holde. 

Her., 1902. 36, [20j, 1206—1310. 

In previous eomDiunieations (this Journal, 1901, 1003; 
1902, 121)) the author gave an account of the mixed 
glyceride (Cj^Hj;,!).,) .( ’;,ll^( which he had isolated 

from olive oil. He has since prejiared a crystalline ehlor- 
iudo addition compound whioli crystallises in white bunches 
an<l melts at 24^ — C., or 20 lower than Heuriipies and 
Kiinne’s chloriodo-distearin (this Journal, 1H99, 377,693). 
1 he chlorine and iodine determined by Carius’ inetliod 
agreed with the formula (Cj-IljaHj)^,.! H)^). 

The amount of oleodimai garni (m. pt. 30'* C.) aeparated 
by chilling difierent olive oils was only trifling, and no 
other solid glycerides could be separated even by cooling an 
ethereal solution of the oil to a very low temperature. 
\ arious authorities, however, have stated that olive oil 
contains more tlian 20 per cent, of solid fatty acids, and the 
author has also separated considerable quantities by treat- 
ment of the lead salts with ether. Hence it would appear 
that the solid fatty acids are present not as triglycerides but as 
mixed glycerides, fluid nt the ordinary temperature, and con- 
taining 1 mol. of solid fatty acid and 2 mols. of oleic acid. 
This conclusion was supported by experiment. Thus on 
cooling an ethereal solution of olive oil to —.50' C. to 
separate all solid glycerides, only 1 • a per cent, of a white 
ci^stallinc deposit (m. pt. 30^ 'C.) was obtained. Since 
trip^mitin melts at C. and trimargarin would have a 
meltiog-poiot of at least 50^ C., both of these, if present, 
would have separated before the oleodimargarin. On 
continuing the cooling of the solution to — 60' C., a 
large quantity of a gelatinous deposit was obtained, which 


I liquefied again on the filler far below 0^ 0. It wai found 
j to contain 15 -6 j»er cent, of solid fatty acids, an.! was 
I jtidgM to consist uf a mixture of triolein with a glyeeride 
I eontainiug 2 mols. of oUde and 1 mol. of a saturated fatty 
j acid. 

I On purirylng the impure oleodimargarin separated, by 
I repented crystallisstiou from au ethereal solution at — 40® C., 

I and evaporating the nearly colourless final mother liquor, a 
; viscous oil resembling castor oil was obtained, two samplea 
i of which gave ioiline values of 64 and 59. ( Tbeory for 

! margarodiolein 58*3, and for palmitmlioleYn »• .59 '2.) 
j Further exHiuiuatioii of these compounds gave results 
! correHpi)nding with a com|>ound ooutaiiiing I part of solid 
j fo 2 parts of lit^uid acids. The chloro-iodo compound of 
j this glyeeride was oily at the ordinary temperature, and 
I could not be obtained in crystalline form. On oxpoMiire to 
I the light, traces of iodino were split off tVom it, as was also 
the ease with the similar compound of oleodimargarin. 
The mother liquor from the first recrystallisatioii of 
the oleodimargarin contained triolein with iodine value 
83- 1. Ff henry 86 2.) 

The solid fatty acids ot oleodimargarin were further coiu- 
parod with daiuii<“ and syntlu tie margaru! acid. From 
the latter an ethyl ester (m. pi. 2 t '--2r) ' ('.) was prepared, 
whilst according to Gerard the ethyl ester of ilaturio acid 
melts at 27 flic ester pn'pared from the solid fatty 

u<*ids in the oleodimargarin melt(‘d at 24 ’C. When 
fractionally crystallised from dilulu alcohol, most of the 
fractions melted at *23' 24 (i. or24'— 25 Cb 'I’lie first 

fraction, however, about f^^th of the whole, melted at 30" C. 
Hence the author considers it ])OHsible that a small pirt of 
the oleodimargarin may coutuiii another solid fatty acid with 
the same formula, 

llenriques (Zeits. ' angew. (;hem., IH97, 368) asserted 
that errors were caused in the determination of the mole- 
cular w'eight of higher fatty acids throuah tin* formation of 
esters on men*ly boiling their alcoholic solution. The 
author, however, ha% never found this to Imj the case, and 
<lcHcrihes an cxperim<*nt with palmitic ae>d to prove that 
such esters arc not fornu*(l on evaporating an alcoholic 
solution of fatty acids. — (>. A. M. 

Cotton seed Oil ; Jialphen.i Test for . K. Fulmer. 

See under XXIll., paye 113. 

Sesame Oil { Iodine Value of . J. J. A, VVijn. 

Sec under XXIll., payc 114. 

Oil of SambucuH Kacemosa. J. Zellner. MonaUh, f. 

( hem., 1902, 23 , [9], 937—941. 

Tiik ripe berries of Satnbueus racemona contain a small 
proportion ol ('il which is nscil as a food in many places, 
e.y., ( Iber^teierinurk. This oil is obtained by first crtitbiug 
th «3 lierries in the liaiid and expressing the juice in a small 
prc.ss, then boiling the juice and removing the fat that 
rises to the surface. As thus obtained, the oil is of a <leep 
rrfldisli-ytrllow’ colour, but the colouring matter can be 
I)artially removed by treatment with auirnu! charcoal. The 
Kulidilieution point is 3"^ to 4" C., whilst if left for a long 
time at 15" C. llie oil yield* a crystiillim deposit, probably 
cousisting of tripalmitin. It is a non drying oil. A 
.sample jirepared by the author in the manner described 
above had the following physical and chemical characlcr- 
istics:— Sp. gr. at 15" (’., 0’9l7l; refractive index at 
20' with sodium light, 1*472; acid value, 3*1.5; 
sapoiiilication value, 196*8 ; acid value of fatty a^dds, 
204 *8 ; mean molecular weight of fatty acids, 273*4; 
melting point of fatty acids, 43' 0 . ; Jieichert-Meissl value* 
1*8; Hehiier value, 95*0; aeetyl-aciil value, 195*7 ; acetyl 
value, 15*5; mean molec. w*eight of ucctylated acicU, 
286 ; melting-jKiiut of acetylatcd acids, 47® — 49' C. ; iodine 
value (Hubl), 89*5 ; iodine value of fatty acida, 93*0, 

When treated with sodium hydroxide, the oil yielded a 
light yellow soap. With nitric aci<l (1 *83 sp, gr.) it gav6 
a green coloration and then became colour leas ; and with 
sulphuric acid (sp. gr. 1*635) it gate a green colour* 
changing to brown. 

The liquid fatty acids separated in the niual way 
amounted to about 7 1 per cent, of the total inaolable fatty 
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acids. They had a saponihcatiou value of 188*2 and an 
iodine value of 120’4. Exaiiiincd by I lazura’s oxidation 
method, they were jud^fed to consist of about two-ihirds of 
oleic acid, with (probably) linoleic acid. Umtsic or isolinusic 
iicid were not idemified. 

'Hie solid fatty acids melted at (55^ to 70^ ( and had a 
Haponification value of 220 and an iodine value of 2*65. 
Hy fiaetioiml precipitation with ruapjnesinni acetate they 
were separated into 14 fractions, of which the first two 
(in. pt,, 70' ( '.) consisted, in the iiialn, of aracliidic aeid. 
The fractions G — 10 melted hefwc'cn .>9 and G.T and 
when united and re-precipituted were found to consist prin- 
cipally of palmitic acid. The presence of stearic acid was 
not definitely ascertained. 'I'he last fractions contained 
traces of liquid fatty acids und a small quantity of a fatty 
acid of lower molecular weight, which was not identifieil. 

From the high ucclyl value tlie author inferred the 
presenco of hydroxy acids. — ( A. ,M. 

Lemon Pipn ,* The Fatty Oil of , and Umonin. 

VV. I'etcrs and (1. Krerichs. An hiv der riiarm., 1902, 

240 , [ 1 *]- 

WiiKN dried and ground lemon pips are evtracte^I with 
light petroleum spirit, a pale yellow, fatty oil is obtaiue<l, 
with a bland flavour, like that of almond oil. The chemical 
constants of this oil are as follows : — Iodine value, 109*2 ; 
saponification value, 188*30; ueeiyl-acid value, 195*8; 
acetyl value, 13*65. 

The investigation of this oil and the oxidation of the fatty 
acids by permangauaU* showed it to be composed of the 
glyceryl esters of palmitic, stearic, oleic, liuolic, liiiolenic, 
and isolinolenic acids. 

Lhnoftin, ( the bitter principle of lemon pips, 
is obtained by boiling the residue, after the extraction of i 
the oil, with alcohol. The linioniu is obtained from the ! 
alcoholic filtrate, and is puritied by dissolving the crude ! 
product in hot alcoholic potash and re- precipitating by i 
acid. Limonin (*rystallises in colourless lustrous scales, 
melting at 275‘^( ', It dissolves in concentrated sulphuric ; 
acid with a blood-red coloration. Limouin is extremeh ! 
indifferent to reagents ; it contains uo metlioxyl or phenolic i 
groups ; it is not decomposed by a<jueou8 or alcoholic ! 
potash, and shows considerable resistance to the action of • 
ordinary oxidising agents. — J. F. li. 

Kxolisii Fatknt.s. 

Fat^ (tttd OdSy pnrtivularly Cocoa-nnt Oil ; Pm ification 

of——. ('. Fresenius, Offenbach o -M., (ierinany. Fug. 

Fat. 19,171, ISept. 1, 1902. 

Thk free fatty acids are removed by treating the fat.s with 
alkalis or alkaline earths under a slight pressure (say 
2 to 3 atmos.), which causes a rapid separation of the soap 
emulsion. A small proj>ortiou of pure fresh carbon or of 
a body with similar properties is added with the alkali to 
protect tlie fat from the effect of heat, oxidation, or 
decomposition products formed by the alkalis. — C. A. M. 

Cleansiny Compound for livmoring Sulphurous and 

Carbon Deposits from Painted, Varnished, and Polished 

Wood Surfaces ; New and Jmproeed . .1. C\ \ 

Matthew, London. Kug. Tat., 2l,l(»7, 8e]>t. 27, 1902. I 

Onk part of white dextrin und mie j)nrt of sucrose are | 
added to a mixture of 0 parts by volume of a 5 per cent. ! 
solution of antimony chloride, and parts by volume of | 
motbylic alcohol. Then S j)arts ot yellow rosin are j 

melted, and to it are added '53 jiarts by volume of linseed . 

or other vegetable oil, and 7^ parts by volume of 5\ per : 

cent, acetic acid, and the whole is boiled and stirred for ' 

eight minutes. This mixture is allowed to cool, the former 
mixture iH added to it gradually, and the whole is stirred 
until a uniform thick brown emulsion is obtained. — M. .J. JS. | 

French rATExx, ^ j 

Oil from Olive Marcs and Oleaginous Grains ; Apparatus i 
for Extracting J. P. de Gracia. Fr. Put. 320,314, ! 

April 9, 1902. '• 

The apparatus consists of a vertical iron cylinder divided ; 
into two compartments horizontally by means of a dia- 


, phragm. The material is extracted in the lower compart- 
j ment by mean.s of a suitable solvent heated by steam under 
! pressure. 1’he solvent is then forced into the upper com- 
j partment, where it is evaporated from the oil by means of 
j steam pipes, the evaporaiioii being accelerated by a special 
j arrangement of pipes comniunicatiug with the lower com- 
: partment through openings in the diaphmgm. — C. A. M. 


XIII.-PIGMENTS, PAINTS; RESINS. 
VARNISHES: INDIA-RUBBER, Etc. 

(/l.)-riOMENTS, PAINTS. 

Fxgmsh Patents. 

White Lead; Improved Method of Manvfarturing 
G. T. Hyde, Loudon. From The lluioii Lead and Oil 
Co.., Mew fork. hlng. Pat. 19,979, Sept. 12, 1902. 

Sek U.S. Pat.s. 709,9.j4 and 709,9.).'), .Sept. 30, 1902; this 
Journal, 1902, 1;J37. — M. .1. S. 

While Lead; Improved Method for Produeing . 

G. 7*. Hydts London. From 'fhe Union Lead and Oil 
Co., Mew York. Fug. Put. 19,9H0, Sept. 12, 1902. 

Skk U.S. Pats. 709, orn; and 709,9.')7, Sept. 30, 1902 ; this 
.louriiul, I9l:2, 1:537. — M. J. S. 

United Statk.s Patents, 

Antifouling Paint. T. H. Denney, ("ape (ffiarles, \'a., 
Assignor to J. Whitehead and J. H. Jones, Cape Charles, 
Va., and J. F. Pussells, Jr\ iugtoii, ^'a. U.S. Pat. 71.'), 763, 
Dec. 1(5, 1902. 

Skve.ntke.v lb. of mercury are mixed with 25 lb. of melte<l 
trtllow, and tlie cooled mixture is added to a blend of 
128 lb. of ochre, 8 gall-, of liuseed oil, and 2 galls, of 
Japan ilricrs. 'I'hc re.sulting tlnek paste leuuires the addi- 
tion of 25 lb. cf io«l lead just before use. — M. J. S. 

Coaling Ships* Bottoms and other Objects ; Method of . 

A. P. Cuihriell, Assiguor to C. A. YlcLean and H. J.. 
Maynard, I’ortsmouth, V7i. I'.S. Pat. 7 in, 078, Dec. 23, 
i 902. 

An anticorrosive composition of ferric o.xidc, zinc oxide, 
shellac varnish, linseed oil, turpentine, and oil of pine-tar is 
applied, which coating is thoroughly dried and then followed 
by an antifouling composition of Venetian red, shellac 
varnish, linseed od, re<l precipitate of mercury, and 
arsenious acid. — M. J. S. 

Fuknch Patent. 

Lead Pigments; Mannjaetnre of . \. (J. J. Churlier. 

Fr. Put. 320,505, April 22, 1902. 

See Eng. Pat. uG.iT, March 7, 1902 ; this Journal, 1902, 12S.5. 

— M. J. 

(£?.)— RESINS, VARNISHES. 

English Patent. 

Varnishes; Impts. in (i. Tiiscbel, Odessa. Eng. 

Pat. 20,933, Sept. 25, 1902. 

The following compositions for special purposes are 
claimed. They are of similar nature ti) those already 
described in Eng. Pats. 998:5 (1899), 14,308 (1899), 23,1.55 
(1901) ; this .Tournal, 1902, 2G8. 

(1) Furniture Variiish or Polish. — 20 grms. of Sumatra 
gum benzoin, 12 grins, of lump camphor, 10 grras. of sul- 
phuric ether, 800 grms. of methylated spirit of 95' . 

(2) White Rapid Polish . — 180 grms. of bleached shellac, 
20 grms. of Sumatra gum benzoin, 12 grms. of camphor, 
10 grms. of ether, 800 gnus, of methylated spirit. 

(3) Varnish fur Pianos and Billiard 120 grms, 

of ruby shellac, 120 grms. of saiidarac, 50 grins, of V'enice 
turpentine, 30 grms. of gum mastic, 10 grms. of lavender 
oil, 12 grm.s. of camphor, 3 grms. of etto, 700 grms. of 
methylated spirit. 

(4) Varnish for Wood Carvings . — 200 grms. of sandarac, 
20 grms. of French colophony, 80 grms. of bleached shellac. 
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grms. of French gallipot, :20 gnus, of gum benzoin. 
10 grmg. of camphor, 30 gnus, of ether, ;)80 gruis. of 
methylated spirit. 

(5) Varmsh for OH Paintings. — V2o grins, of ground 
white shellac, 130 grms. of sandarac, 4.*> griu.s. of Venice 
turpentine, 25 gnus, of gum benzoin, 20 grins, of French 
gallipot, 15 grms. of camphor, 10 gnus, of lavender oil, 
650 grins, of mcthyliite<l spirit. 

(G) Parnish for Mirrors. — 200 grins, of sandarao, 
loo grins, of gum mastic, 200 grms. of ether, 140 gnus, of 
“ beuzin.” 50 grins, of ochre. 

(7) Gildvrs' \'arnish.- 75 grms. of ruby shellac, 75 grms. 
of sandarac, 5 grms of sandalwood exiract aleholic solu- 
tion, 40 grms. of dissolved rubber. 5 grms. of dragoiVs 
blood, 800 grms. of methylated spirit. 

(8) Jiapid Polish f<r ( 'arriagrs. — 180 grms. of ruby 
sheiluc, 15 grins, of Sumatra gum beu/oin, 12 grins, of 
camphor, lo grms. of ether, 8o0 grms. of methylated spirit. 

The dry materials are ground together; (he ether and 
spirit are mixe<l and added to the soli<ls ; the mixture is 
allowed to staml for five or six hours, then filtered, let st;.nd 
for three days, and bottled for use.— M. .1. S. 

rMTKO Sta I I.S 1’aTLM. 

Prinlrrs' Vann.<ih and fuh ; Manufacture of A. G. 

\Va.S8. London. U.S. Pat. 710,318, lli'c. IG, l‘j02. 

Si:k Kng. Pat. GOG I, Marcb 22. 1901 ; this Journal, 1902, 
103o._M. 3. S. 

VunNCIl PA'l l’-N I S. 

Varnish; Waferproff and .[nhsepfir . l'\ Dubalen. 

Fr. Pat. 320,4 8G, April 18, 1902. 

.Stockholm tar neutralised partially or completely with an 
alkali and mixed with ordinary rosm foims a kind of soap 
soluble in oil of luipenliue or petroleum. This solution 
serves as a varnish wJiicli may eitluT he employed alone or 
mixed with pigments.— M. J. S. 

V'artiishi'S ; ]\fanufactnrc <f — — — . L. II. Strange, 

F. Graham, and F. IL Hurrell. Fr. Tat. 320, <*'30, 
April 24, 1902. 

Skk r.S. Pat. 708 , 935 , Sept. 9, 1902 ; this Journal, 1902, 
1239.-M. J. S. 

(C.)— INDIA-KriiHFP, 8:0. 

Para Gunulrhour ; ('hemistrg 'of , //. C. J lurries. 

Her., 1902, 35, [20], 4429—1431. 

In his former re.search on this subject (this Journal, 1901, 
1123: 1902, 1404) the author found that by the action 
of nitrous acid upon caoutchouc, a .substance termed 
“ Nitrosite c” was formed. lie has now ilefinitely 
a.scertained that this has the formula and 

not ();).. . 

He now prepares this substance by covering 5 grms. of 
purified caoutchouc with 200 c.c. of benzene, and 
introducing a rapid current of nitrous acid gas the next 
day. After standing for yet another day, the resulting 
yellow product becomes turbid and soluble in acetic ether. 
It is pressed, washed Avitli benzene, taken up with .50 c.c. 
of acetic ether, and the solution saturated with nitrous acid 
gas, the reaction being usually complete in a da.y, 'Die 
liquid is then evaporated on the water bath at 'Mf V. and 
the residue poured into about 400 c.c. of absolute ether. 
Id this way preparations (8 to 9 grtns.) of constant 
composition are obtained. The molecular weight was 
found to be 561*5 as against the theoretical value 578. 
The molecular weights formerly found are itated to be too 

U was also stated in the former paper that during the 
reaction with the nitrous acid gas, an insoluble normal 
nitrosite (CioHioNaOa)^ formed, and that on long 
contact with excess of nitrous acid this was decomposed 

into-g (C,oH, 5 N,Og)a. Further experiments have shown, 
however, that this " Nitrosite b’’ was probably formed by 
the oxidation of the compound CioHijNjOj by means of 
nitrosyl chloride produced by drying the mtrou.s acid with 
calcium chloride and phosphorus pentoxide. 


In fact it has now been i-'^tablished that Para ciwmtcbjuc 
(C|v1I|h) under detluite conditions forms only one nitro- 
compound,— ' (Gjyll, which i.s probably u derivalivt* 

ofaditerpeue (dlmyrccneL — C. .M. 

1 ndia- Rubber in ('ape Chtlonp. SonUt Africa. C, F. Jurltz. 

Peport of the Senior Analyst, ( .ipo of Good Hope, for 

the year 1901 , G1 . 

A sMM.i, sample of latex, stiOCii ro have brru derived from 
the “ Ilntombe ” tree, was foiiml fo havt- n sp. gr. of 
1*012. 2 \ part of the sample hud already eongularoJ, 

hut tlie liquid portion (‘ontuined 19 •07 per cent, of rubber. 

— A. .s, 

f ndta- Rnbhrr f.ii/e.r ; Goagulation of . 1). WelviT. 

(;iuumi-/eit., J902, 17, | 12]. 252. 

li. Lki'mh: (discrves (bat the latex of Landolphia 
fieudohifii i-i noi coagiilatt d by miacMirie chloride. (Ilull. 
lie la Soe. (FFt,, t'ol., 1 902, G77. ) As this would indicate 
th(‘ ahseiiee of albuminou> bodies, the author discredits the 
oiiservation. 

'I'be aliphatic alcohols precipitate nibher in inverse pro- 
portion to their moleculai wcigliis. Tims taking the amount 
precipitated by metiiyl alcohol as Joo, ethyl iilcoiud pre- 
cipitate'' 4S parts, jtropyl alcohol 23 parts, isobutyl alcohol 
16, and amyl alcohol 9 parts. P. L. .1. 

Hot Vulranisatlon ; /jijlnr/ne if lalhargc upon , 

('. O. Weber, tiiinmii /cit., P.Mio, 17* [ U], 29(;. 

Ir i.s known tliut certain varieties of caoulehouc do not 
become properly viilcanisi'd from the technieal imliit of 
view when treated with .sulphur only, but do so readily if 11 
considerable pro[)ortion of litharge is [ircsent during the 
process. Vet analysis Hhows that tiie former materials 
have taken up ns much, and sometimes more, sulphur than 
the latter, \ I or* over, if caoutchouc is rolled Jiot with a 
<juantily of litharge larger than is generally used in practice, 
the material behaves normally at first, but soon becomes so 
hard and brittle that thtJ operation must be discontinued 
for fear of accident to the mnehim*. However, the uetloii 
of the litharge is only to make the rubber brittle; its 
elasticity, iiMlJference to changes in feinperature. and 
behaviour to solvents is not altered. tSjiecimens of rubber 
which do not yield useful product.s when treated with 
sulphur only are said to vulcauise badly or not at all in the 
trade, but these expressions must bo understood from the 
practical standjioint alone. 

The action of litharge upon caoutchouc is not a chemical 
one, for a product liardened with litharge only* can be 
separated into its constituents by treatment with solvents. 
.Normal compounds (J lead do not produce a similar effect; 
but ()ther basic oxides, zinc oxide, magnesium oxide, cal- 
cium oxhle and hydroxide in particular, reseinblo lead oxide 
in yielding materials of special hardness when heated with 
rubber ^ind sulphur. The phenomenon n* probably one of 
polyiueri.satinn. Pubber is a substance which is very prone 
to break down into bdlies of lower molecular weight, even 
under the infiucuce of weak chemical reagents ; for instance, 
the fact that long-continued rolling gives a material deficient 
in permanency may be explained by the as.Humption that 
the molecule has decreased in size. Conversely, therefore, 
the litharge [»re8cnt during hot vulcanisation may determine 
polymerisation, and so add to the practical utility of the 
goods. The suspended particles in the crude rubber milk 
are not caoutchouc in the ordinary sense of the term, for 
they are liquid; but when polymerised, either by chemical 
or physical means, they change into the substance which 
is usually denominated “ caoutchouc.” — F. H. L. 

Recovered /7idia- Rubber. C. O. Weber. The India- 
Kttbber J., 1902, 24, [12], 565. 

The author has previously pointed out that the value of 
recovered rubber depends entirely upon the restitution to 
the waate rubber of a more or last perfect piaatio oondkioa. 
This condition is brought about by, and is deptadant ttpon* 
the presence of oils in the recovered product. Recovered 
‘ rub&r made plastic by the presence of these oils, however, 
is not a suitable material for many purposes, and thii is 
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eipeoially the canc In the manufacture of spread rubber | 
goodn. When recorcred rubber in treated with an organic I 
solvent capable of romoviuir the oil, the rubber at once I 
reverts to a condition, very little, if any, different from that ‘ 
of ground rubier waste, and consequently when such rubber , 
is employed in mixings to be used on spreading machines, ^ 
these mixings, after being run on the gauges for some time, i 
always become “ crumby,” tlic platticity of the recovered 
rubber having been destroyed owing to the solution of the : 
oil by the action of the riil)ber solvents of the “dough.” . 
To obtain a product capable of giving satisfaction when i 
employed for “ proofing ” purposes, it would therefore 
appear to be necessary to discover cither an oil, or a ; 
substitute for oil, which is insoluble in the ordinary teehnicai 
rubber solvents, or u recovery process in which oils are not 
used.— A. S. 

India- Rubber Thread. (). Weber. The India- 
Kubber J., 1902, 24, [1 1 ], •'^17. 

Thk author recently observed a sample of india-rubber 
thread, obtained from a piece of elastic web, to be covered 
with a fine whitish deposit, the latter consisting of some- 
what irregular, semi-transparent flakes, melting at about 
40^ C. Ily extracting a fairly largo (juantity of the threads 
with acetone for several hours, a considerable amount of 
this deposit was obtained (12 per cent, of the weight of the 
thread) and it was round to consist of pure paraffin wax. 

The author ctuioliides that the paraffin wax is used as a 
protective coating for the rubber thread which forms the 
warj> of the elastic weh If .’•ubber threads be extracted 
from elastic web, especially if the latter has been in wear 
for a cousiderablc time, they will freijueritly show' very 
ragged edges, as if they had been subjected to a series of 
amall lateral cuts or tears. This phenomenon, which is <lue 
to the shearing action of the silk or cotton weft on the 
rubber threads, eventually leads to a number of ruptures of 
the latter. 

By coating the rubber threail or the textile weft, or both, 
with a lubricant, such a'* para (fin wax, the friction between 
the two kinds of threads is considerably lessened, the 
liability to injury reduced to u mihimum, and the life of the 
web materially lengthened. — A. 8. 

Unitko States Patems. 

JElastie Goods; Method of Mtxddiny . F. Daiibitz, 

Bixdorf, and A. Loewv, Berlin. l .S. Pat. 7ir),ft>2, 
Dec. 9, 1902. 

A Mi.xTt RE of a fatty oil with a sulphur compound, such as 
sulphur chloride, is cast into moulds iiiuncdiately before the 
mass becomes consistent. As there is no appreciable 
shrinkage, the article retains the exact shape of the mouM. 
(Ger. Pat. 15,985, June 10, |<)0l,)-(\ A. .M. 

Tyre-Repairing Compound, and Prore.ss of Prepari ny\Same. 

M. McWhorter, Assignor to .1. II, Hastings, K. McGary, 
an^lpr. Ji. Davies, all of 8an Francisco. IJ.S, Pat. 
716,08:i, Dec. 16, 1902. 

A ** SBLF'SEALINO ” Composition for pneumatic tyres. 100 
gallouB of “ asphaltic petroleum,” from which all matter 
volatile at 177*^ C. has been removed by distillation, is 
mixed wilh 2 lb. of crude rubber dissolved in the minimum 
of carbon bisulphide, the solvent is <lriven off, the whole 
ooolcd to 15° C., and 6 flui«l oz. of the essential oil of sassa- 
fras added. The latter ingredient is claimed to preserve the 
ffuidity of the composition by preventing the oxidation of 
the petroleum, so that the rubber is permanently hehl in 
solution. — F. H. I*. 

XIY.-TANNING: LEATHER. GLUE, SIZE. 

Horn ; Hydrolysis of — . E. Fischer and T. Dorpinghaus. 

See under XXIV., page 

'Tanning Materials; Analysis of . New Rules and 

Alterations in existing Rules of the International Assoc, 
of Leather Trades Chemists. 

See under XXIII., page 114. 
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United States Patent. 

[^Japanned] Leather ; Imitation . G. Youngwitz, 

New York, U.S.A. II.S. Pat, 715,928, Dec. 1C, 1902. 
iMiT.iTroN japanned leather is made by coating linoleum 
with a mixture of boiled linseed oil (10 lb.), lampblack 
(10 lb.), naphtha (12 lb.), and suitable driers. This is 
dried for about 12 hours at 180" F., and a second coating 
is applied of the same materials, but in such proportions 
that a more fluid paint is obtained, and when dry is followed 
by one or more coats of black varnish and naphtha mixed 
with blacking or other pigment, and finished off with a coat 
of varnish. — R. L. .1. 

French Patent. 

Shell, Horn, Hone, and Ivory, ^e. ; Substitute for — — . 
Soc. Anon. L’ovonnaxienne, Paris. Fr. Pat. .120, 1 33, 
April 2, 1902. 

CoMWEUciAL gelatin i.s allowed to <ligest at the ordinary 
temperature for 15 — 18 hours in water containinfr 4 — .5 per 
cent, of formaldehyde, and the insoluble mass thus obtained 
is washed free of waler by means of alcohol, acetone, or 
etluT. It is then incorporated with nitrocellulose ( 1 00 kilos.'), 
dissolved in nkiohol (100 kilos.) containing .30 — .50 per 
cent, of camphor, and after addition of colouring agents, if 
desired, the homogeneous mixture is made into plates or 
films, he:ite<l and compressed, aud finally chilled whilst still 
under pressure. — R. \j. J. 

XV.-MAMURES. Etc. 

Atmospheric Nitrogen; Fixation of , by Alfdfa on 

rntinnry Prairie Soil under various Treatments. 0. G. 

Hopkins. .1. Amer. Chem. Soc., 1902, 24 ri2l 11,55 

1170. ’ ^ 

l.\ order to ascertain why the cultiiie of alfalfa on the 
prairie soils of Illinois and adjoining states has, in general, 
been a failure, in spite of the facts that it is capable of 
drawing upon the soil to great depths for its mineral 
requirements, and that, as a leguminous plant, it has the 
power of assimilating nitrogen from the air, the author 
has carried out experiments on the growth of alfalfa 
under various conditions. In one series of these a number 
of pots of prairie soil were sown with eipial numbers of 
set'ds, aud were treated with manures containing one or 
more of the following food materials lime, nitrogen, 
phosphorus, and potassium. An exactly similar series 
<»f pots was arranged, with the addition that each pot 
was treated with alfalfa bacteria obtained by shaking up 
soil from an old alfalfa field in Kansas with water. The 
results obtained were as follows: The cultures of the un- 
inoculaled pots to which no nitrogenous manure had been 
applied, made compuralively small growth, and indicated, by 
their appearance, an insufficient supply of nitrogen ; \hc 
corresponding pots treaU'd with the bacteria gave yields 
ranging from two and a half to seventeen times the yields 
from the uninoculated pots. The application of nitrogen 
produced a very marked increase in the yields, which were 
still further augmented by the bacteria. Fhosphorus or 
potassium without bacteria or nitrogen arc of no value to 
the plant, but under the moat favourable conditions the 
yields in pounds per acre were increased from 1,760 without, 
and 2,080 with bacteria, to 2,560 aud 3,520 respectively, by 
the addition of phospliorus. The application of potassium 
increased the greatest yield from 3,040 to 3, .520 nounds per 
acre. There is evidence that part of the value of the 
phosphorus and potassium is due to the increased growth of 
bacteria which they give rise to. — T. H. P. 

IVI.~SUGAR. STARCH. GUM. Etc. 

Bone Charcoal; Determination of Calcium Sulphide in 
. A. Kissing. 

See under XXIII., page 112, 

Sugars; Importance of the &-Naphthylhydrazones of the 

,/or their Detection and Separation. A. Hiiger and 

S. Kethenfusser. 

See under XXIV., page 117. 
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KnOLISU PATS:fTK. 

Hejineil Svgar ; httpts. relating to the Treatment of , 

H. Passburg. Moscow. Eng. Pat. 17,175, Aug. 2, 1202. 
Skf U.S. Pat. 713,91G ; this Journal, 1902, 15 iG. 

—T. 11. P. 

Covvring and Drying of Sugar in Moulds ; Impts. in and 

t elating to the . H. I'assburg, Mo.scow. Kng. Pat, 

17,173, Aug. 2, 1U02. 

Lv this process the stigar moulds are secured to n rotating 
hollow shaft so that they either hang from, or rest upon, it. 


ri 11 

■i i 


^ A 


I This tube is connected with a Kuctioa pump, and troughs, 
: placed under the moulds, allow the liquor used ns covering 
: material to bo drawn off. One form of the apparatus is 
I shown in longitudinal section in Fig. 1 and in cross 
section in Fisj. 2, aud is used in the following manner : — 

I The filled mouhls are suspended from the rotating pipe a 
(Fig. 1), and the trough m (Fig. 2), contrtining the covering 
liquor, placed below them. 'Phe suction pump oonncctcit 
I with a is then set in action, the covering juice being thus 
1 drawn into the moulds ; the yellow discharge syrup is 
j expelltxl into the ttibe a, from which it is led to a retiorvoir. 

Wneu all the covering litjuor has been removed in this way 
I from the troughs m, these are removed, and the moulds 
! rotated until they occupy the position shown by the dotted 
outline. In a short lime the liqnoriiig is complete, aud the 
pipe a is then rotated until the moulds occupy their original 
position. The suction pump being kept in action, hot air 
' is forced throu;h the pipe //, ami so drawn op through 
; the sugar. When the sugar is dry, cold air may, if 

i necessary, he ])asscd through it. — T. II. I*. 

' FllKNCII Fatknih. 

j 

Ft! ter giving a High Yhfd [Sttair Juii-fi]. Sjcictc 
Miischinenhau - Actienge.sellschaft vormals llreitfcld, 
j Danck und Co. Fr. F.it, 312,532, March 13, 1202. 

I Av apparatus for filtering litjiiids, es|u‘eially sugar juices, 
j in which tlio filtering vessel is pruvidiMl with a scries of 
1 horizontal pipes. 7, arrangcil a small distance apart in a 
I vcitical plane (sec Figs. 1 and 3) passing down the middle of 
the vc.sgel. Ivoch tube has in It it longitudinal slot or 

. opening 14, (h'lg. 1 ), preferably at the bottom, and receiver 
1 by citlier one or l>oth of its open ciuis the liquid to be filtered, 
' whiidi is then distribiUcd, by mcanH of the slots, at a low, 
uniform speed on to the filtering layers supported by the 
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perforated plates 12, 10, and U (Fige. 2 and 3). The 
Altered liquid flows uway through the apertures, lo and 16, 

Kig. .‘J. 



and the sand or other filtering luaterinl may be removed, 
•when necessary., by way of the pipe 17 (bigs. 1 and 

Suqar-Iiefuiiny ; Process of . Federal Refining 

‘ C:ompany. Fr. Fat. 320,274, April 8, 1902. 

KfthENTiAL oils, rosins, &e., are treated with sulphuric acid; 
the sulpho-bodies thus obtained liave the power of removing 
impurities from sugar solutions, and of still separating 
easily after agitating with them. — i. 8^. 

Separation of Starch from surrounding Liquids; Auto- 

. Morel. Addition, dated .March 23, 1902, 

to Fr. Fat. 300,237 of May 11, 1900. 

A CENTKIFDOAL machine is described by means of which 
starch may be separated from any liquid present.— h. b. 

XVIL-BREWING, WINES, SPIRITS, Etc. 

Pressed Yeast; V alidity of BaiC s Method for the Detection 

of Bottom Fermentation Yeast in Stored . < >. 8.aare 

and Cl. Rode. Zeits. Spiritusind., 1903, 26, [lj> 1— 

OwiKO to the fact that some samples of top fermentation 
Dressed [bakers’] yeast were found apparently to contain 
bottom iermentation [beer] yeast, in spite of assurances 
to the contrary, the question arose ai to whether Raus 
methoii (this Journal, 1895, 289) for the detection of such 
contamination, based on the different behaviour of the two 
tvnes of yeast towards raffinose, gives reliable indications 
iii yeast which has suffered by long keeping. The authors 
undertook a series of determinations by Bau s process on 
fresh samples of the yeasts in question, and on pure 
cultures and known mixtures, testing the yeasts from time 
to time during storage, until they were decomposed. The 
results showed that there was a slight alteration in the 
behaviour of the yeasts towards raffinose during storage, 
in the shape of a small apparent increase in the proportion 
of bottom yeast. The cause of the change has not been 
determined, but it might be due to the production of 
enzymes capable of hydrolysing mehbiose either by mfecting 
bacteria or in the process > “ 8uto.d.gest.on” of the 
decomposing yeast itself. In police, Eowever, in the 
detection of adnlteration, the slight alteration whi^ takes 
olace has no influence on the validity of Ban’s test even if 
the sample of yeut be fully deoompo^, provided that no 
definite conclusions as to contamination be dra^ unless 
the apparent proportion of bottom fermentation yeast 
exceed 10 per cent,— J. !*• B* 


Poh/saccharides ; Hydrolysis of . hy Splt^it 

Ferments. K. Bourquelot. J. Fharm. Chim., 1902, 16^ 
[12], 378-584. 

The author refers to bis previous paper (see this .lournal, 
1902, 1251) on the hydrolysis of genliauosc and gentio- 
hiose by en/ymes. The trisaccliaridc geniianose consists 
of one fructose residue eombiiied with two glucose 
residues. Invertase, as pre.sent in top-fermentation beer 
yeast, splits off the fructose, leaving the two glucose 
residues still combined in the form of geiitiobiose, on w'hich 
the ferment has no further action. I he mixture ot 
ferments from almonds, termed cullectively eimilsln, has 
practically no action on gentianuse, but completely hydro- 
lyses gentiohiosc to glucose. When a mixture of invertase 
and emulsin is allowed to act upon gentianoao, the sugar is 
hydrolysed to its ultimate components, but the two 
hydrolyses proceed simultaneously, without any separate 
stages being disctfruible, the two ferments acting to all 
appearances as one enzyme capable of hydrolysing 
geniianose eoinf)letely. hrom this observation the authoi 
; suggests that all the natural ferments which arc capable 
of Ijydrolysiiig complex carbohydrates are mixtures of two 
. or more enzymes complementary to each other, eaeh ono 
; acting upon the j)roducts of the action of the one before it, 
the presence of all being necessary for a complete hydro- 
lysis. <^n this theory the progfessive modification^ of 
' malt-diastase by heating it at temperatures above 0:F C. 

; may be explained. Assuming a mixture of several 
enzv'ines, the heat at differei.t temperatures above OS'" C. 

1 successively destroys the enzymes which perform the 
; hydrolysis. The author then proceeds to discuss the 
theory of “ kinases,” which havt^ been de.seribed as fmmeiits 
influencing the ordinary known ferments, accelerating and 
intensifving their action. In view, however, of the above 
combined relation of invertase and emuk.in towards 
' crentianoso, it is important, before adopting this view of 
“ kinases ” to be absolutely certain that the substance 
added as a “ kinase ” does not eontain an enzyme which is 
coiupIementarA to the one under investigation, towards the 
' substance to be hydrolysed. A similar instance of com- 
plementary ferments is found in the case of the hydrolysis 
of starch bv saliva. The latter contains only amylase by 
which the .starch is hydrolysed to maltose and dextrin, and 
no further. But if intestinal juice be added together vrith 
the saliva, the hydrolysis is far more complete, because 
this juice contains the enzyme maltase complementary to 
amylase and capable of converting the maltose produced by 
the latter into glucose. Similarly, the liquid from cultures 
of Aspergillus contains all the necessary amylo-hydrolytic 
' enzymes, and, in addition, inaltuse, and is thus able to 
bring about the complete hydrolysis of starch paste. ^ 

— J. F. B. 


Lactic Acid Bacteria ; Industrial . M. W. 

Heijeriuck. Zeits. Spiritusind., 1902, 25, [50—52], 
533, 541—544, and 550—553. 

Thk “ active ” lactic acid bacteria, i.c., those which produce 
1 sufficient acid to render them of any importance in 
industrial operations, may be dealt with in two classes, 
lactococcus and lactobacillus. The lactovovci comprise 
those which produce lactic acid in milk at temperatures 
i below 30° V., those used in cream making and the slime 
i bacteria of wheyr To the class of lactoboidlli belong 
I those which ferment milk at temperatures above 30° C., 

1 which play the principal part in the preparation of such 
I beverages as kefyr and koumiss and those used for npening 
I cheese. The most important members of this class are the 
1 bacteria used for acidifying the seed-yeast mash in 
distilleries. Undesirable effects of lactobacilli are found 
! in the “turning’* of beer and the destnictiou of bakers 

^ Lactobacillus caucasicus is the ferment of kefyr gmins ; 
it occurs in smaU quantities in the acid yeast mashes ot 
distilleries and is the only organism, besides the usual 
ferment, which produces sufficient acid to be capable of 
replacing the latter. Unlike the true acidit^ing ferment 
of distillery mashes, it ferments mUk-sugar, and r 

it also grows well px n temperature of 23 0., an iwdesirable 
properly which would allow it to remain active during 
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aloohoUe fermentation ami would cau«e it to appear in the 
presieil jeaat which it hat the power of destroj^ing. 

General Properties. — Active ” lactic bacteria are dis- 
tinguished by their high acidifying |>ower, non-motility, 
ami small colonies ; au iinponant characteristic of these 
organisms lies in the fact that they do not secrete tlie 
enzyme catalase and are the only known organisms which 
do not split up hydrogen peroxide. From fructose they 
produce the same degree of acidity as from glucose, but 
they conTert the former sugar into mannitol, whereas the 
residual glucose is unaltered. They can only derive their 
nourishment from peptones and hare not the slightest 
proteolytic power. The speoidc action of lactic bacteria 
cannot bo traced to the action of an enzyme. 

Lactic Acidification of Distillery Mashes. — According 
to the Vienna luethiKl, the lactic fermentation is conducted 
in a semi-solid mash of malt and rye flour, whereas, by the 

Lufthefe ’* method, the acidification takes place in a 
filtered wort ; the active bacteria are the same in both 
oases. The author deals here only with the Vienna 
method. The mash saccharified at a tempeniturc of 
63^^ C., and is infected at tliis temperature with acid aiash 
from a previous operation. The whole is left, absolutely at 
rest, under such cocdiiions that it cools from 63 ('. to 

40 ' — 37® C. in three days, acidification taking place at a 
temperature above that most favourable for the prmluction 
of acid. Kven under the most constant conditionB, the 
acidity of the mash may vary considerably ; the bacilli 
form no spores and <i() not exiht in the wild state. The 
acid mash frcipiently <‘ontaios a “ wild ” 3 *ea 8 t, S. frayans, 
capable of resisting these high temperatures ; this yeast 
can be eliminated by heating the ma®h at 63^ ('.for 13 
minutes, without injuring the lactic ferment. This puri- 
fication by heat is termed “ lactisution ” and is a necessary 
pivliminary for experimental cultures at 37® C. and under. 
The acidifying power of the ma.sh when sown in wort 
varies considerably according t*" the part of the vat from 
which the sample was taken ; samples from the outer 
portion.^ which had cooled soonest protluced more add than 
samples from the inside which had remained hot for a 
longer time. Average samples from different vats varied 
considerably in acid-producing powers. This shows the 
extreme sensitiveness of the ferment to conditions of 
temperature, and the inoditicatioris so produced are here- 
ditaiy. Rather more acid i.s produced in absence of air 
than with exposure. 

Pure Cultures. — When the acid mash is sown on wort- 
agar plates, a series of bacilli, closely allied, morpho- 
logically, but differing in the (legrees of acid produced 
in presence or absence of air, are ejisil^*^ separated in 
the form of irregular opa(iue colonies. To this group is 
given the name lAtcfobartllus Deibruvki, A satisfactory 
acidification of industrial mash cannot be effected by pure 
cultures of this organism ; it produces more acid in absence 
of air than when exposed, but the acidity* is low and 
variable and the bacillus degenerates. The true un- 
degenerated acidifying agent of distillery mash is Lacto- 
bacillus fermentum. Although it is present in the acid 
mash, the conditions of ripening of the latter are such as 
to deprive the bacillus of the power of growing in presence 
of air. If, however, a sample of the mash be taken when 
it is only 36 hours old, L. ferinentum can be isolated on 
woi-t-agar at 37® C., in the form of transparent colonies, 
which must be propagated whilst still young in the form of 
•tab-culiures below 41® C., otherwise they will degenerate 
into some form of L. Delbrucki. L. ferntentum produces 
some carbon dioxide when grown in wort with restricted 
air supply. Toe most favourable temperature for the pro- 
duction of acid is 41® C., none is proceed below 25® C., 
nor above 50® C. ; exposure of wort cultures to air is 
slightly favourable to the production of acid; the pure 
cultures produce far more acid than does the acid math 
containing predo uinating quantities of the less active L, 
Delbrucki. When cultivated in wort with free access of air 
at a temperature of C., L. fermentum is more or IcftS 
convened into L. Delbrucki^ whilst the residue loses its 
power of growing on solid m^ia in presence of air. lliis 
transformation takes place on the industrial scale and is 
advantageous owing to the fact that L, fermentum possesses 


a certain activity at the temperatures of alcoholic 
fermentation, whereat L. Delbrut'ki does not. L. Detbrucki 
can be regenerateil into L. fermentum by repeated 
cultivation in wort at 37® ( '. in complete absence of air. 

-J. P. B. 

Malt Extracts ; Dry . A. Wolff. Woch. f. Brau., 

1002, 19, [52 j, HOI— 802. 

In pla<‘e of the usual syrupy malt extracts, a (icrman firm 
has recently introduce<l extracts of malt in the dry form. 
The malt is masheil in the ordimtry way and the filtered 
wort is evaporated in special vacuum pans iiiulcr a pressure 
of 50-00 mm. at a temperature not exceeding 45 0. to a 
thick .'«yrup containing about 25 per cent, of water. The 
syrup is then transferred to shallcw evaporating trays and 
is dried in a vacuum chnmlk^r at a temperatme of 60' C. 
under a pressure of 20 inm. for about three hours. The 
product i.H a voluminous, (Tysfallinc ma*s, which is 
powdered for sale, having the composition : — Moisture, 
0‘55; mineral mattcM', 1*60; nilrogeuoii.s matter, 4*84; 
maltose, 76*32 ; ami dextrin, 16*58 per eent. 

By the rapid an<l careful evaporation of the malt wort, 
earaniclisation is entirely avoiilod and the product has a 
yellow colour with a j)iire, sweet, malty flavour. The 
preparations have a high nutritive value and will keep 
indefinitely, 'i'hey contain the malt enz^'mes still in the 
active state and can be mixed with drugs if desirtd. 

- .1. F. B. 

Malt Liquors; Identification and Composition of . 

(’. L. Parsons, J. Amcr. Chem. Soc., 11)02, 24, [la]. 

1170—1 178. 

A PHORLKM which is sometimes met with in two of the 
nonh-easterii of the United States where: the sale of “ malt 
liquors ” of au)* kind is prohibited by law, and which as yet 
has not been completely solved, is to detorininc whether any 
quantity of mult, no matter boa* small, has bc» :i employed 
in the preparation of a given sample of a beer. Jf the pro- 
portion of malt made use of is fairly large, it cun n adily be 
detecte<l by analysing the liijuor, but in canes where only a 
small proportion of malt bus been ciuployc(l, all that can be 
said of the beer is that it shows no evidence of malt. Thu 
following table gives the results of analysis of 76 samples 
of Ametican malt li<jU{)r«, some of w’hich were, however, 
not in very good comlition, as may be seen from the high 
percentage of free acirl. 


, 

j AviTHKr. 

Miixiimiii. 

j Minimmn, 

SjMfcilic gravity 

I’OKMl 

ro.'io 

! 1 *0(^47 

Ah’ohol (l»v •. oliiiiitq 

fi’dl 

7*S.> 

' u*;ir» 

I-.xi ract 

4‘HI 

; 7r.i 

3*15 

Aliiuitiiuohls tN X C’25).... 

0*470 

. O'OU 

; 0*200 

PliOKplioi'ic acid 

0*001 

' o*«,ir» 

' o*ow> 

AnIi 

0*2U»I 

; 0 203 

i 0*147 

Hulnhatfs ill asli 

O'.Hl 

1 12*07 

2*41. 

1* rce acid 

0*ZO 

U*K7 

0*10 


The author is of opinion that no true iager or ale cootains 
less than 0*04 per cent, of phosphoric acid and 0*25 per 
cent, of albuminoids. 

The results are alfo given of the anul)Hesof five beers 
wtiich could not be certified to be malt li({nors. In theM«i 
the percentage of albuminoids varies from 0 031 to 0*21.3^ 
and that of the phosphoric acid from 0 010 to 0 023. 

The composition of the a&h of no mult " beer also- 
differs considerably from that of an ordinary malt liquor. 

The methods of analysis are briefly dcscfibc<l. — T. il. P. 

Beer- Haze caused by Chill. A. Fernbach. Ann. de la 
Brass., 5, — ^®* 

Ataut from the risk of chill during transport, hoer kept itv 
storage casks in the brewery is often subjected to fiuctiia- 
ti ms of temperature, in the absence of cflicient methods of 
a'lemperatiou. At such times the presence of a little yeaitt 
IS beneficial, the fermentative activitp^ of the littergeueratttig 
beat and helping to maintain a uniform tem[>erature ; and 
hence filterecl beers are more liable to chill, especially when 
filled into trade casks, owing to the greater superficial area 
expose(|^ the air.— C. S. 
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Beer ; Retention of Head on . J. K. .Siobel. Hantke'B j 

Letters on Hreu ing. Zeitw. ge«. Hrauw., 26, [4^]* ®77. 

\S'iTH regard to tlic “ head ” producing couatitueuts of mult 
and othiT grains, experiments conducted at the Zymotcclinic 
Institute hIiow that the gliadin of wheat, the hordein of 1 
harlej^, and the hynin (modi6e<l hordeiu) of limit, all soluble | 
ill alcohol, exhibit the aforesaid facility in a high degree, - 
hynin in particular being more soluble in dilute alcohol (and ; 
therefore in b(;er)thaa tlie others, 'i’he author al>o inclines j 
to attribute to this faculty the benefits known to result from I 
dressing the fermented beer with malt Hour, the principal i 
advantage of which was hitherhi considered to rt side in its t 
hydrolytic action on unsaccharifiod >tarch, erythrodextrin. 1 
Ae.^C. S. I 

Pentosans j De.ternniuttinn of . Jl. .Jager and 

K. Linger. | 

.SVr under XXIII., /xi /e 114. ; 

l*]N(:r.isn 

Beer; Ferment a lion of . V. Lapp, Leipzig, (ierinMiy. ] 

Lng. Tat. 21,043, Oct. 4, i 

Hkek is fermented in a single operation by earrying out the | 

tennentatioii from beginning to cud under pressure at a I 
temperature above 10“ C., until tlie greater part of the j 
sugar is converted, compressed air or earboii dioxide being ( 
used at the beginning of tb* fernienlation a^ a pressure I 
medium,. while during the latter part of the fermentation, i 
compressed air or liquid air is use l,—J. F. H. | 

ITniti;o St.vti> l’Ari:NT.s. 

*tQrain i Process of Slvvpintf . \V. 1\ Uicc, Chicago, j 

III. U.S.A. II.S, Fill, rie.oo:,, Dec. D, 1002. , 

.This is a process of steeping grain, the objects of which , 
are to shorten the time necessary for the germination of j 
I the grain on the malf -Hoor, to reduce the loss occasioned by . 
uugerminated corns, and further, to brighten the corns. The 1 
grain is mixed with water in the usual manner, and during I 
the proceus of steeping, aerated or gas-charged water is | 
passed in through ihe grain in the steep tank. The gas 
used may bo air or nenrly pure o.vygeii. also LJ.S. 

l*ut. 713,041) ; this Journal. 1002, 1547.)— F. S. S. 

Malt; Apparatus for Dnjiny — . W. I*. Kic<*, Chicago, | 
III, U.S.A. IT.S. Vat. Tl-ViOO, Dee. 0, 1002. 

T’ltfi apparatus consists of uii outer drum revolving on a 
horizontal axis. This outer shell is provided with air 
piusages. There is an iotter conduit extending practically 
throughout the length of the drum, which is provided with 
a perforated wall. The hot air is drawn in ‘at one end of 
.the drum and the exhaust is from the other end. The 
drum is provided with a number of segmental compart- 
ments running radially. The malt is placed in these 
compartments and by this means matting is prevented to a 
great extent, — 8.8. 

Malting-Drum. .1. F. Dornfield, f'hicago, III I. .S. Fat. 

715,405, Dec. 1902. 

MBW form of inaltiug-clrura in which it is said that cool, 
dry and fresh air from the stationary room or chamber, 
is drawn in through a series of longitudinal perforated tubes, 
^placed a short distance inside the case of the rotatable 
drum. To this end, claim is madi* for the combination of 
•a stationary room or chamber, a rotatable uialting-drum, a 
series of tubes with apertures extending longitudinally with 
respect to the drum and open at “opposite emls to the 
.exterior of the drum, into the stationary chamber.” An 
exterior cylinder (or cylinders) unconnected with Che drum, 
but communicating with the interior cylinder, is also 
.claime4, as likewise another room oy;hamber with which 
^9 ejtterior cylinder (or cylinders) communicates.— F. S. S. 

French Patents. 

Yeast ; Preparatim of . M, P. Davis and 

B. 'W-ilding. Fr. Pat. 320,260, April 7, 1902, 

See Eng. Pat. 8777, 1001 ; this Journal, 1902, 786.— F. S. S. 
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Brewing / A Xeic Process of — — . V. Lapp. Fr. Pat. 
320,315, April 0, 1902. 

8ee Fug. Fat. 21,731, 1902 ; this Journal, 1903, 4o. 

— F. S. S. 

Denat uring Alcohol ; A Process for . G. Hache. 

Fr. Fat. .320, 592, April 22, 1902. 

Co\L tar is mixed with its uwii volume of alcohol in the 
cold and agitated for some time ; the mixture is then 
allowed to stand and the alcohol which separates decanted 
oH. It is said to contain a large number of the hydrocarbons 
originally iu the coal tar, and is suitable for heating or 
motive purposes and for denaturing further quantities of 
alcohol — F. S. S, 

XVIII.-POODS: SANITATION; WATEE 
PURIFICATION. & DISINFECTANTS. 

(yl.)— koods. 

Fnoi.isii Patents. 

Phosphorus ('ompound anitained in Vegetable Food Stnff's ; 

l^roress of (Jhtaiiiinf/ the . S. Fosfernak. Memion. 

France. Fug. Pat. 18,910, Aug. 28, 1902. Under Intel - 
nat. Couv., Ft;I)..3, 1902. 

Skk Fr. Pat. 318,31 1 ; thi> .Journal, 1902, 1 164.— NV. P. ,S. 

Heaters of Liquids, esperiallg Milky and (lases and 
Apparatus f (O' Automat icaily Regulating the Tempera- 
ture of the Liquid or Gas. J. Fliegel, INIallmitz, 
Germany. Fug. Pat. 1 1,877, .May 24, 1902. 

The apparatus consists of a pipe with a movable air-tight 
piston. 'I’lie part of the pipe below the piston is in the 
form of a spiral and is filled with mercury. (Jonnection is 
made, by a series of levers, between the piston and the 
valves eoiitrolliug the supply of liquid to he lieate<l or the 
heating medium. The apparatus may be placed in a 
vessel outside, hut connected by pipes to the heating 
vessel. (Sec also U.S. Pat. 705,745; this .Journal, 1902, 
1149.)~-W. P. S. 

Maize or Lnd/an Corn ; Treatment of , for the 

Prodncti<ni of Corn Milling I*roducts. A. J. lloult, 
London. From T. T. Gaff, Barnstaple, Mass., U.S.A. 
Fng. Pat. 16,559, July 25, 1902. 

See U.S. Put. 707,059 ; this Journal, 1902, 1149. 

— C. A. M. 

Umtki) States 1*ati.nts. 

Froth-Condenser for Centrifugal Machines [J//7A’]. 
J. L. Bergh, vVssignor to The Bergh Clarified Milk Co., 
Xew York. U.S. Pat. 715,947, Dec. 16, 1302. 

The froth-condenser is particularly applicable to machines 
for removing dirt and refuse from milk without separating 
the milk and cream. It consists of an annular vessel 
surrounding the drum and just under the exit from the 
latter. T’ne clarified milk ]>asses through perforations at 
the bottom of this annular vessel and runs off into 
receptacles, whilst froth anu air leave by an opening at the 
top. — \V. P. S. 

Milk or Cream ; Apparatus for Cooling . F. G. X. 

Salciiius, Assignor to Salenius’ VVerkstiider Manufacturing 
Firm, Slockholm. U.S. Fat. 716,112, Dec. 16, 1902. 

A COOLING compartment is placed above the separator 
drum and rotates therewith. The cream rises into this 
compartment and is cooled by jets of water sprayed on 
the external walls of the latter. — NV. l^. ,s. 

French Fatjenis. 

Malt Flour ; Hydrolysis of — . V. Lapp. Fr. Fat. 
320,339, April 10, 1902. 

To obviate the difficulty, usually found in the hydrolysi-s of 
malt fiour, of impregnaung the flour with water, the 
inventor carries out the hydrolysis under pressure. In the 
same apparatus the process may be carried out with the 
vessel hennetioally closed ; finally, the product is forced by 
the pressure in the apparatus through a sieve. — F. 8. S. 
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tarina and the like ; Apparatus for Sferilisiutf — — ! to cover them, aud boiled at u pressure of 6 to 8 atmo* 
Soci^^t6 Daverio Henriet anil Co. hr. Pat. .*120,473, spheres. During the boiling uu electrio current is passed 
April 18, 1002. j through the mass by means of insulated metal or carbon 

Thk sal>at}mce is placed in a cylindrical steaiu-jaekcted ^lcctr'?des inside the boiler. 'I'lie electrolysis materially 

^cssel and is tbor»>ughlv ag'Itated during the heating bv li assists the solution of tlio m»n fibrous matters, and the mass 

system of stirrers. Hot air is passed into the vessel then triturated by suifahU* apjdiauoes to separate the 
liming the process to remove moisture. — W. P. >». (ibre.s and convert them into pulp. —.1, F. P. 


(5.) -SANITATION; WATKK PURIFICATION. 

fjtisrs in Li</ni<ls ; Solutitm if . .T. A. W’anklyn. 

Set under X\IV,, paje 1 IG. 

IvNOLisii P.vri \r. 

Water Purifying and Softening Apparatus. )>. IbwlL'^kiu 
an<l the Pulsometcr Fugiueeriiig Co., Limited, both of 
London. Kng. Put. 81, .Ian. I, 11)02. 

A LiMi: Av :\tcr tank and n mixing ve>scl are arrangc<l si<lo 
by .“ide and connc.-ted by a pipe at their upper ends. .\n 
aiitonuitie wiiter-dushing ap|>aratus, thmugli >vhi<di the 
bard water enters, is placed above the lime water tank atid 
ilis^ harges into the mixing vefstd. 'fhe rise and fall of .a 
float in the flushinjr apparaitus works a displacer, or a short 
siphon, in the lime w.ater tank, and eauses adefinite (pmniity 
of lime water to ])5i8s into the mixintr vessel. A float in 
the latter controls the supply of hard w’ater to the Pushing 
up]>aratu8. — W . P. S. 

( c. j - 1 ) I S I N F FCT ANTS. 

L.VCI.JSII PlTKNT. 

A7it{yt'pti(' ('ompoundst and Met)tods for Pnnluring sttute. 
IL H. Page, Detroit, n.S,,\. Idig. Put. .V.blO, JSlarcli I, 
1902. 

Sfj; Fr. Pat. ;Ud,248 ; this Jouruai, 1902, 14Gt;. — ,T. F. lb 
Fj;i-;n( M P.vti;n is. 

InscrUcidr and Disinfectant li. Picard. I'r. I’at. 320,,>8 1 , 

’ April 22, 11)02. 

Thk i'oinpound consists of a mixture of dry resin voap ^vith 
crude phenol and cresol and heavy fur oil. — \V. 1\ S. 

Sulphur, PidccTulent ; Tnatmcnt if , /o render it 

iniscihlc (jiwuHhitde') f e.g,, uaVA Popper Salts as liar- 
terieide^. M. and A. Canipagne. Fr. l*at. 320,027, 
April 24, 1902. 

Sri.rjiru in a fincly-divide<l state is incorporated with a 
resinous substance, or with an alkali or soup, or with thesi* 
together, ’fhe mixture may contain, for instance, flowers 
of sulphur, 70 parts; so<lium carbonate, 20 parts; and 
powdered resin, 10 parts. This may he mixed with 
■water to any desired consistency. To form a haeteiicidal 
compound, a mixture is made of the composition wdth 
cupric acetate or sulphate, which, if prepared as a solid, may 
be sub.sequently dissolved or diffused in water for us*-. 

—E. S. 

XIX.-PAPEE, PASTEBOAED. Etc. 

Enokihh Patents. 

Straw Pulp for making Straw Boards and Paper ; Manu- 
facture of . J. Gooile, Peterborough. Eng. Pat. 

18,157, Sept. 11, 1901. 

Stkaw is first cut and cleaned, and then boiled with water 
in a revolving boiler under suitable pressure to a pulpy 
condition. The pulp is then reduced iu edge runners, 
whence it passes to the beating engines, — J. F. H. 

Paper Pulp ; Electrolytic Treatment of Vegetable Matters 
for obtaining — J. 11. Desmarcst, Vanves, France, 
and J . P. M. Geyer, Tunis, Eng. Pat. 26,260, Dec, 23, 
1901. 

Veoetabi.k matters are cut np into shreds or shavings and 
purified, if necessarjr, by « dusting.’^ They are then placed 
in a closed boiler T^dth snflScient water or acidulated water 


Paper Pulp; Bleaeliing . ILL. Mci.zies, Kdiuburgh. 

Lug. I’at. 28, Jan. I, 11)02. 

Ski: L.S. Pat. 714,216 ; this .Lmriial. 1903, ^2 — ,L F. li, 
rxiTKo Srvti.'- PviKM.s. 

Paper-mahin J Mactnue. Tli adl)ur> , Huston, Assignor 

to .1. W . Horne and Sons, Mas.s. L.S. Pal. 715,719, 
Dec. H;, 

Iv a I'ourdrinicr paper-making mnehine, having a number 
of table roll.>< supporting tin- making wire, at least one of 
these fable rolls is perforated iu its circumference, the 
perforations lea<ling to ilrainagt* passages ttirougli which the 
water whieh h nds to aeeumnlafc hot ween the roll and the 
wire may <lraiii by gravity, the adjiistmeDt lacing sueh that 
one of the diainage pa^sagesi shull be operative iu every 
position of the roll. — ,1. L. H. 

Sulphite ('onipouuds } Proeess of' Ala king • . 

11. 11. Wing. U.S. Pat. 716,330, 1902. 

See under Vll., page 93 , 

XX.-PINE CHEMICALS, ALKALOIDS. 
ESSENCES. AND EXTEACTS. 

Thallium Oxalates. W.t), liahe and 11. Steiuimdz. Her., 
PJb2, 35, 1447—1453. 

Tiik authors did not sui'ceed in preparing a normal 
(neutral) oxalate of ihalliuni, hut only acid oxalates. In 
this respect thallium rcsemhlcs other tri valent elements, 
eliromiiim arul aluminium being the only ones of which 
, normal oxalati .s liuve been obtairuMl. ( )n treating moiit 
: thallium hydroxide with the c:ilcnlate<l (pmutity of oxalic 
acid in aqueous solutiim, iinchiinged oxide and a white 
; acid oxalate were obtalmd. A pHsiuct of constant com- 
; position could only be obtaiuccl by treating the freshly 
precipitated hydroxide at 25’ C. with a large excess of a 
1 cold saturated solution of oxalic acid. The oxide first dis- 
! solved, aurl then a fine crystalline precipitab* appeared, 

1 which, when Mashed will) water, alcohol, and ether, and dried 
I in the air, had the coiuj)Osiii()n TI(U03)3C02H . 

A salt containing the same ratio of thallium to carbon 
(1:4), but with different proportions of water, was obtained 
by precipitating an acid solution of thallium sulphate with 
; the calculated amount of oxalic acid. When less oxalic 
' acid was employed, acid oxalates with 3 to 4 inols. of water 
j were still obtained. 

Oxalates iu ivhich tlie ratio of thallinra to carbon was 1:5 
were prepared by adding oxalic acid in t-xca-ss to acidified 
solutions of thallium salts. The precipitates obtained, 
approximated to the composition TI(U( >o)..,(COoH)2.3H20. 

()n boiling the hydroxide or any thallium oxalate with 
: aqueous oxalic acid, part of the oxalate was reduced, and 
• a heavy finely-crystalline precipitate was deposited. This 
I usually had the composition 'ri2(C(>j5)4. 311,0. 

T1(C0«)4(NH,)(NH3)2 was prepurerl by suspending the 
[ mono-acid oxalate in a non*diHsoeiating medium (e.g., abso- 
lute alcohol) cooled with ice and treating it with a dried 
current of ammonia. By allowing the ammonia to act at 
4 5° C. for 1 — 2 hours, a normal ammonium salt T1(CU2)4NH4 
; was obtained. 

When pyridine was used in place of ammonia, a salt con- 
taining more pyridine than the normal salt was obtained. 
The normal salt, TI(C02)4HC4H5N, was prepared in a 
manner similar to that of the ammonium salt. 

The salts Tl((;02),HCiH,N and Tl(COj)e.(NIL)3 were 
also obtained, — C. A. M. 
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Meia-atnino-para-hydroxybtnzoic Acid Methyl Eiter (Or- 
tho/orm new). A. EiDhoro and E. Uuppert. Anoalen, 
1902, 325, [-I], 805-389. 

i#*-AMiNo-p iiYDaoxYBKNzoic Ecid tiieth}*! CHier (orthoform 
new; generally cryMalligeii in slender needles, melting at 
142^ C., but from aqueous solutions, to which a few drops 
of ethylenedi amine have been added, a inotlification crys- 
tallises in lustrous scales, melting at 1 10" — 1 1 1" C. Ortho- 
form (new), gives with concentrated nitric acid an intensely 
red-ooloured solution, the coloration disapi>eariug on dilution, 
whereas orthoform (p-amino-m-hjdroxy benzoic acid methyl 
ester) gives a dark green solution with nitric acid. For the 
characterisation of orthoform (new), the authors have pre- 
pared a large number of salts and double salts. Hoth tbe 
orthoforms yield splendidly crystallised compound<4 with 
antipyrine, tolylpyriuc, and pyrainidone, attributed to the 
contiguous petition of the hydroxy and amino groups, since 
the ester of p-aminosnlicylic acid does not combine with 
antipyrine. The antipyrine-orthoforms are split up by mineml 
acids, but with salicylic acid they form triple compounds. 
A large number of reactions with oithofurui new have been 
studied. When treated in pyridine solution with acid 
chlorides, the acyl group enters the amino group. Mono 
and (limethylated derivatives in the amino group have been 
(irepared on the one hand and the methyl derivative of the 
phenolic group on the other hand. Alonochloracetic acid 
reacts with orthoform (new) in various ways, according to 
the conditions.— J. F. B. 

Sirophanthin, (Jhotine, and TriipnvUin in the Hoot of 
Strophanthua llispidua. VV^ Karsten. Her. deutsch. 
pharm. Ges., 12, 241 — 245, Chem. Ucnlr., 1902, 2, [26], 
1514. 

Thr author has oxamiued a sample of the root of Stroph- 
anthua hispidus (l)e Candolle), according to Thoms’ method 
(this Journal, 1898, 869), and finds that it contains, besides 
small quantities of stroplianthin (0*6 to 0*7 per 1,000), a 
considerable amount of trigoncllin (1 per 1,000) and choline. 
The strophauthin agreed in its properties with that prepuretl 
by Thoms from the seeds. On decomposing the glucoside 
with 10 per cent, hydrochloric acid, however, although the 
strophanthidiu formed was identical with that ohtaine I by 
Thoms, the sugar formed at tbe same time was Uitferent. 
From tbe Hirophniithiu of the root, the sugar obtained is 
erystalline (lumince melting at 106 ' C., probably rhamnose), 
but from the strophauthin of the seeds, an amorphous carbo- 
hydrate is obtained, which reduces Kehling’s solution, but 
does not form an oxime or a hydra/one. — A. S. 

Ih egea liubicundn ; The Active Principle of the Seeds 
o/— — . W. Karsten. Her. deutsch, pharm. (Jes., 12, 
245—250. Chem. Ceutr., 1902, 2, [26], 1514. 

Tub seeds were examined by the method used by Thoms 
for stropbanthus seeds (this Journal, 1898, 869). About 
2*5 per cent of a glucoside, or 

i;^oIated, in the form of an amorphous, faint greenish- 
yellow, neutral, hygroscopic, bui not deliiiuescent powder, 
which on exposure to the air becomes of a lemon-yellow 
colour. The product containing water melts at about 
*, after drying over sulphuiie acid, at 107° C. It is 
easily soluble in water, alcohol, benzene, chloroform, and 
glacial acetic acid, slightly soluble in ether, and insoluble in 
petroleum spirit. It dissolves in concentrated sulphuric 
acid to a brown solution, which changes gradually to violet. 
It does uot reduce Fehling’s solution, even on wanning. 
The glucoside, which is completely decomposed by 2 per 
icent. sulphuric acid at 60° G.. has a similar physiological 
action to strophanthin, but the latter is about five timts more 
poisonous than the new compound. — A, S. 

Nitrous Group; Quantitative determination of . 

C. Clauser and G. Schweitzer. 

See under XXlIl.,y?a^e 113. 

Lemon Pips; The Fatty Oil of , and Limonin. 

W. Peters nni G. Frerichs. 

See under XI I., page 102. 


Essential Oils ; Examination and Valuation of ► 

J. Walther. 

See under XXI 11., page 115. 

Knglisii Patkxt. 

Acetic Acid; Manufacture of (Joncentrated . A, 

Behrens, jun., Gdttingeii, Hanover. Eng. Pat. 22,096,. 
Oct. 10, 1902. 

Calcium acetate is dissolved in concentrated acetic acid 
previously saturated with sulphuruu.s acid, the calcium 
sulphite produced being separated by filtration.— J. F. B. 

Umteo Statks Patents. 

Sulphuryl Chloride ; Process of niakiny . U. Knietscb 

and NI. Scliarff, Assignor.', to Hadisehe Aniliii und Soda 
Fab., all of LudwigsWeu, Germany. U.S. Pat. 716,248, 
Dec. 16, 1002. 

I.itiuir» chlorine and liquid sulphur dioxide are caused to 
combine in presence of bodies which promote tbeir union. 
For instance, camphor is dissolved in licjuid sulphur dioxide 
in a closed vessel, and a stream of liquid chlorine in calcu- 
lated quantity is introduced, preferably while cooling. 

— J. F. B. 

Acetic Avid; Process of Making . P. Hoessneck. 

Glauchau, Germany. U.S. I'at. 71. >,748, Dec. 16, 1902. 

Acktic acid is obtained by a continuous process from a 
liquid mixture of calcium pyrolignito and hydrochloric aiid. 
'I he mixture is .supplied to the Hr&t and uppermost of a 
series of receptacles forming a column slil], at tbe same 
time steam being caused to ascend through the series in 
contact with the descending liquid, so as to absorb the 
acetic acid in a systematic manner. The steam thin 
charged with the acetic acid VHpours it has absorbed, at 
length escajies from the topmost vessel ef the series, when 
it is led off into a condenser, in w hich the acetic acid is 
recovered, — J. F. B. 

lonone ; Prveess if making . A. Strebel, Frankfort 

a/ Main, Assignor to Haarmanii & J^einicr, Jlolzmiuden, 
Germany. U.S. Pat. 715,896, Dec. 16, 1902. 

: SKKbmg. Pat. 23,2.) I of 1898; this Journal, 1899, 94.). 

-J. F. H. 

M ethyl enedisalirijlic Acid ; Alkali Salts of . Process 

of making same. S. L. Summers, Philadelphia. U.S. 
Pat. 716,.)91, Dee. 23, 1902. 

' Methylkneiusahoylic ueid (see this Journal, 1902, 11.54) 

! is suspended in water, treated with a monovalent alkali, and 
the solution evaporated to dryness ; salts soluble in w ater 
und in alcohol, insoluble in benzene or ether, and having 
the formula Gj-.HujOglij' are produced. — J. F. H. 

I Methylenedisalicylic Acid; Alkaline Earth Salts of , 

and Process of Making same. S. L. Summers, Phila- 
delphia. U.S. Pat. 716,592, Dec. 23, 1902. 

An alkali salt of methylenedisalicylic acid is decomposed 
in solution by a salt of an alkaline earth, the product being 
nearly insoluble in water and alcohol. — J. F. B. 

Methylenedisalicylic Acid ; Metalhc Salts of , and 

Process of Making same. S. L. Summers, Philadelphia. 
U.S. Pat. 7 16, .593, Dec. 23, 1902. 

Salts of methylenedisalicylic acid with the heavy metals 
j are obtained by precipitating a solution of an alkali salt of 
1 the acid by a salt of a heavy metal, the product bemg 
! insoluble in water. — J. F. B. 

1 

I Yohimbine ; Salt oj — ■ ■. L. Spiegel, Berlin, Assignor to 
Chem. Fab. Gnestrow, Germany. U.S. Pat. 716,776, 

I Dec. 23, 1902. 

j A salt of yohimbine, soluble in water, und possessing the 
j properties of the alkaloid is claimed, more particularly the 
' hydrochloride (\ 2 l^i.„No 03 .H(-'l, crystallising in small white 
needles molting at about 300° (’. — J. F. B. 
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ixn.— BXPLOSITES, MATCHES. Etc. 

Sulphur in Gunpowder} Determination of . ht/ Means 

of Hydrogen Peroxide. 4. Petersen. 

XXIII., 112. 

K.nglish Patem. 

Safety Explosives; Improvements in and relating to the 

Manufacture of • I^- S:;hachtebeck. Westphalia, 

Germany. Kiijf. Pat. ll»3*i.% May 1(<, 1902. 

In order to increase the durability or stability of safety 
explosives containiiifj hy^rroscopic substances, such as 
aromoniuni nitrate, •emi-solids ina<le of glue, dextrin, &c., 
are adrled so that the explosive contains more water than 
tho ammonium nitrate would naturally absorb from the air. 
Glvcerin is added to form a pelatiiiou.s mass and prevent 
evaporation of water. — G. W. McD. 

French Patents. 

Pulminate Compositions [^iSon-Scn.'titive] : Manufacture and 

Use of Ilirtenbcrger Patroneu ZundhUtcheii und 

Metallw:u»ren-Fabrik vormals Keller and Co. Addition, 
date<l April 17, 1902, to Fr. Pat. ^18,286, Feb. 1, 1902. 

A .sfEcivL form of detonator is claimed and illustrated, in 
which the ordinary, sensitive fulminate is contained in a 
capsule, lying in immediate contact with the non-sensitive 
composition. See also Fr. Pat. 318.280, 1902 ; this Journal, 
1902,1472.— G. W. McD. 


Ill 


gases in the chambers. The whole appuratui is filled with 
mercury, the gases being measiired successively ia the 
lower chamber and pass<Hl into the upper chamber, where 
the reaction takes place; or, one of the gases may be 
measured directly in the upptT chamber and the other gas 
admitted lo it from the second chauher. After the 
reaction, the resultant gases are measured by adjusting the 
mercury-cup until the mcRuiry levels are equal. The 
upper chamber is fitted with platinum terminals for 
sparking purposes, and may be enclosed in a steam jacket. 

—It. A. 

iNORGA NJC-^QUALITA T1 VE. 

ArHenit\ Antimony, and Tin ; Qualitative. Separation of 
,j. Walker. Proc. (’hem. Soc., 18 , 246. 

When a solution of the sodium thio>suitH of arsenic, 
antimony, and tin is bculed with sodium peroxide, these 
salts are converted into sodium arsenate, antimoniate, and 
stannate respectively. Any miTCnry which may have been 
dissolved from the copper group on warming with sodium 
hydroxide, is, by this treatment, reprecipitated as sulphide. 
The tin may be separated from the arwnic und autimony 
by boiling with excess of aminonium chloride, which 
precipitates stannic hydroxide, leaving the antimony and 
arsenic in solution. On addition of excess of acid, these 
may be separated by means of sulphuretted hydrogen in the 
cold, the antimony being at once prei ii»itated as sulphide, 
whilst the arsenic remains dissolved. 

PXORGANIC^-^QUANTITA TI VE. 


JOUBNAL AND PATENT LITERATURE -Cl. XXII. & XXllI. 


Percussion Caps and Detonators ; Composition for — — . , Time; Determination of , in Mixtures of Lime and 

Westfiilisch-Anhaltische-SpreiigsiofP -Aclien fiesellschaft. | Sand. Thonind. Zeit., 26 , [l‘4*^]i 1719 — 1720. 

Fr. Pat. 320,199, April 4, 1902. Lu.N<iK’s method of titrating with hydrochloric acid and 

The compositions claimed as a substitute for fulminate of phenolphthalcin is said to be too tedious for use in works, 
tnercurv consist of — ! Imt this defect is obviated by I*'nihlinu’s modification (add!- 

. tion of ammonium chloride) when performed in the following 


Pot.'issium chloniti*. . 
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Mon<»nitroiTvsol .... 
PiiiitoxTesol 


S.'» 

72 !! 


q’rinitrocn'sol 

rmiitrorosoreinnl .. 



. . 0.5 

U.5 




— G. W 

. McD. 

Explosive Materials ; 

Process for 

Producing easily 

ignitble . 

c. 

Duttenhofer. 

Fr. P.it. 

32U,43.>. 


April K), 1902. 

8ee Fag. Pat. 8770, 1902; this Journal, 1902, 927. 

_G. W. Mel). 


Explosives of High Disruptive Force ; Process for the 

Manufacture of . H. Kscales. Fr. Pat. 3*^0,464, 

April 17, 1902. 

In oriler to increase the power of explosives, it is proposed 
to adil to them, in conjunction with oxygen-yielding bodies, 
#iuch eieraenis as form oxides reducible with difiiculty. 
Boron and the metals of the cerium group are given as 
examples, as well as their carbides, phosphides, and alloys 
with magnesium and aluminium. — G. W. Mel t. 

XXIIL-ANALYnCAL CHEMISTRY. 

APPAHATUS, ETC. 

English Patent. 

Apparatus for showing the Relation betucen Volumes of 
certain Reacting Gases and the Volumes of Gases 
produced by these Reactions. J. Wilson, London. Eng. 
Pal. 10,937, May 13, 1902. 

An elongated or tubular glass vessel is constricted at a 
jiuitable point in its length, and provided at the constricted 
part with a stop-cock, forming two chambers, both of which 
are graduated. The upper miamber has a cock at the top, 
and the lower chamber has a lateral supply tube provided 
with a three-way cock. The lower chamber is connected 
at the lower end by a flexible tu1»e to a glass mercury- 
>cap, which is capable of vertical movement to adjust the 
presinre to that of the atmosphere when measuring the 


manner : — 

About 100 grms. of the damp mass from the mixer are 
brushed through a sievi* and dried in a fire-brick oven, to 
determine the loss of weight on drying. 
One hundred grms. are then weighed into 
a stoppered Tii’O c.r. tlafck, treated with 
about 2.) gnus, of ammonium chloride, 
and the fla^'k half filled with water. 
Twenly drops of phenolphthalcin solution 
are added, and the whole well shaken up 
and titrated with hydroehloric acid, con- 
taining i>er lot) C.C., 12*8 grms. of HGl, 
corresponding to lOM) grms. of calcium 
hydroxide. ']’he acid is contained in t« 
flask (see figure) fitted with a measuring 
tube consisting of an ioner tube and an 
outer graduated portion communicating 
with the tap. Tho buib of the outer tube 
contains exactly .'>0 c.c., and the stem is 
graduated to 0*5 c.c. On pressing the 
rubber ball, the acid rises in the inner 
tube and overflow.s into the outer one; 
and, since the mouth of the former coin- 
cides with the x«*ro mark on the scale, the 
exact volume of acid is obtained automati- 
cally. Fifty c.c. of acid are run into the 
flask, which is then shaken up, and ti- 
tration proceeils until tho end point is 
^ , 1 , reached ; the sandy residue 

in the flask ipjickly subsides 
alter each shaking, and does 
not Interfere with the read- 
ing. The reappearance of a 
wine - red coloration ‘.after 
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fitandiDg five uiiniites may be disregarded. On dividing j 
the consumed volume (c.c.) of acid by 1 0, the percentage 
of lime is obtained, ihc entire opcralioti takea only a 
few minutes, and the results are conconlant with those of 
gravimetric determinations, within the limits of experimental 
error.— C. S. 

Zinc; A Simplification in the Sulphide Method for the 

Determination of . A. 'I'hiel. Chem.-Zeit., 26, 

[104], Hep. .M55. Zeits. anorg. ( hem., 1902, 32, 

lit the determination of zinc by precipitation with 
hulpburettcd hydrogen, great dilHciilty is usually experi- 
enced in filtering the zinc sulphide. 'To obviate this the 
author proposes the following method : The zinc solution 
is placed in a ronnd-hottomed tlask, excess of ammo> 
niuni acetate solution luhled, and siiliihuretted hydrogen 
passed through until the liijnid is saturated. It ia then 
heated for two minutes over a naked flame, when the zinc 
sulphide separates as a thick flocenlar precipitate. The 
superualant liquid is poured through a filter-paper, the 
residue being washed into a 50-e.e. Krlenineyer llask of 
Jena gla.«K. I’he tlask is placed on a water-bath to remove 
as much water ns possible, the ash from the filter-paper 
is added, and the wliole dried at 120 ' ( \ for a .short time. 
The flask is fitted wit!i a Hose’s lid and tube, and heated 
strongly', first in a stream of sulphuretted hydrogen and 
then in a stream of hydrogen. It is allowed to cool in an 
atmosphere of hydrogen and weighed ns usual. — F. S. S. 

Selenium in Organic Compounds ; Determination of . 
H, Fierichs. Arch, der rhar.u., 1902, 240, [!> 1, 

C5H. 

About 0*2 — ()••! grm. of the .substance Is decomposed 
in a sealed tube with nitric :,eid, sp. gr. I 4, in presence cd’ 
about 0*5 grrn. of silver nitrate under the conditions 
employed for the estinmlion of halogens by th<* (‘arius 
meibod. Tin' selenium is thus converted into silver 
selenite. 1'he contcMits of the tube are washed out into a 
porcelain dish and evaporatet! to dryne.^s. 'J'he residue is 
triturated with a few drops of water and treated with 
alcohol; it is then transferred to a filter and washeil with 
alcohol until the filtrate is free Irom silver. The filter and 
its contents are then placed in a beaker and boiled with a 
mixture of 20 c.c. of nitric acid and 80 c.c. of water uiiiil 
the residue is completely dissolved, d'lic solution is then 
dilated with 100 c.c. of water and the silver i.s titrated with 
decinormal potassium thiocyanate in prejcuce of iron ahmi. 
When halogens arc present, the separation of the silver 
haloid from tl.e silver selenite is rather dilficult, an<l tlie 
halogen result is liable to he too high. — J. F. H. 

Manganese; Determination of , in Iron and Steel. 

J. V. H. Stehman. .1. Amer, Chem. Soc., 1902, 24, 

[ 12 ], 1201 — 121 ) 0 . 

The method recommended by the author for determining 
mangaoese in iron and steel is as follows; — Weigh out 
into a G-inch test-tube t''2 grm. of the sample, add lo e.c. 
of nitric acid of sp, gr. 1 *20, heat to boiling on the water- 
bath until dissolved, and free the liqiiiil from nitrous fumes. 
Filter through a small filter into u 10 by 1 inch test-tube, 
wash the filter twice with hot water containing a little 
nitric acid, and add through the filter to the contents of the 
tube 15 c.c. of a solution of silver nitrate (1 *33 grins, to 
the litre). One gram of ammonium persulphate is now 
added and the solution brought to the boiling point over a 
naked fiiame, the heating being then continued for about a 
minute after oxidation begins. The lube and contents are 
DOW cooled rapidly under the tap, the liquid poured into a 
No. 2 beaker, and the tube washed out with 30 or 40 c.c. of 
water. 5 c.c. of a saturated sodium chloride solution are 
now added, and titration with ^ndard sodium arsenite 
solution carried out immediately. The sodium arsenite 
solution is standardised against cither standard per- 
manganate or an iron in which the manganese has been 
accurately determined. The ammonium persulphate should 
be moistened the day before use Avith “10 c.c. of water per 
pound of salt.” A series of test analyses shows that the 
method gives good results. — T. H. P. 


Carbon; ftfipid Determination of [in Iron and 

Steel], by Combustion. O. Auehy. J. Amer. ( hem. 
Soc., 1902. 24, [12], 120G-1210. 

Tiik author describee a modification of Shimor’s method 
lor determining carbon in iron or steel, the copper oxide 
being in the eriu’ible instead ot in a tube. A new form of 
large size crucible is employed, and into this is placed, 
after being drie<l for halt an hour at 90° t'., the asbestos 
felt and carbon residue, the latter upwards. The asbestos 
together with the wad jireviously u.sed for cleaning out the 
funnel are pres.sed evenly on the bottom of the* crucible 
with a glass rod having a flattencil end, an<l finely-ground 
carbon-free copper oxide added so as to nearly reach the 
inlet tube of the stopper when in position ; the copper 
oxide tube is omitted. The blast lamp is used for ignition 
and purified air used at a “ lour- or five-bubble rate,” allow- 
ing 10 minutes for tln^ combustion. The potash bulb may 
be Aveighod filled with oxygen. 

( ’omparative tests, using the ordinary couihuBlion method 
(“ one-buhble rate ”), and the above modified method show 
that the two give identical resulrs, — 'V. H. 1*. 

Caleium Sulphide in Bone Charcoal; Determination 

of. . A.ih'ssing. Zeits. aiiorg. ( 41, <» 1** — Git. 

('hem. Ceutr., 1902, 2, [‘-G]» 1525. 

In the usual method of determining calcium siilphido in 
bone charcoal by oxidising it to calcium sulphate Avitli 
potassium elilorate and hydrochloric acid, there is a danger, 
if .sommvhat large amounts of calcium sulphide be present, 
of hydrogen sulphide being exiielled by' the acid before the 
sulpimr is oxidised. In order to avoid this, the author 
oxiiii.ses in alkaline solution by means of bromine, 10 — 25 
grms. of the sainphi arc mixetl Avith 10 e.c. of Avater aud 
10 e.c. of a 25 ner cent, solution of caustic potash, ami 
first, strong bromitu* watiT aud ihen bromine, in excess, 
added, I'he mixture is heuttMi to boiling, slowly ueiditieil 
with hydrochloric acid, made nj) to a definite volume and in 
an aliquot portion, the sulphuric acid determined as 
barium sulphate. ..V corrt*ction must he made tor the 
amount of sulpimles originally present in the ch'drcoal. 


Sulphur in Cunpou'der ; Determination of , 5// means 
of Hydrogen Peron'idr, (1. I'eter.-mi. Chem.-Zeit., 
1902, 26, Oversigt over VkIci.s- 

kabenies Sclskabs Forhuudlmger, 1902, 5, 191. 

Tiir. author has found the method ilcscrihed below quicker 
ami more accurate than most mi*thoda used for tho 
determiuation of sulphur in gunpowder. The poAvder is- 
boiled with an alkali, thus bringing all the sulphur into 
solution as sulphide ; hydrogen peroxide is added, the 
whole Avarmed, Hiuditicd Avith hvdroclilLiie acid, and pre- 
cipitated witli htiriuin cldoridc. If special aceuruc) is- 
rcgiiirtMl, the acid filtiate tioiii the above is evaporated to 
<lryncs>i, to remove nitric acid, again divsolved in water, 
acidified and precipitated. The "method may hv. used for 
many organic su'iphur-compounds, as thiourea, allyl- 
ihiourt'a, thioeaihanilide, carbon bisulphide, &c. It the 
eompoiiml be insoluble in water, alcohol may be used, but 
must b« removed by evaporation before precipitation. 
The method, however, cannot be employed for such organic 
cunipounds as thiopheri, ethyl sulphide; thiophenol, &e. ^ 


ORGA yj C- Q UA LIT AT n 7^. 

Carbamide; Reagent for the Idenlijleation of » ,and of 
certain other Nitrogen Compounds. H. J. H. Fenton. 
Froe. ('hem. boc., 18, [258], 243 — 244. 

In previous communications (Fenton and Gostling, Irans. 
Chem. Soc., 1899,77, 423; 1901, 81, 8117; this Journal, 
1901, 757 ; 1899, 404) various derivatives of methyl-furfural 
have been described which arc obtained from ketohexoses, 
or substances which produce the.se on hydrolysis,, and from 
cellulose. Amongst these derivatives, a crystal line wnden- 
sation product was mentioned having the formula 
the constitution of which is still under inye8tiga^io^; ijie 
evidence obtained so far indicates that it is either metbyl-furil, 

i ’4H3O . CO . CO . C JI 2 O . CHj, 
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or the ketone-aldehyde, CllO.t 'H 3 . 
Uy mcADa of an icaproved method of preparation, (hin 
product ciiD now be easily obtained in quantity. If a 
small quantity of it be mixed with urea and the mixture 
treated with a trace of phosphorus oxychloride, m^etyl 
chloride or dry hydrogen chloride— dissolved in any appro- 
priate solvent — a very brilliant blue colotir is obtained. 
The reaction is one of extreme delicac}*, 0*1 mgrm. of 
urea giving a strongly marked eolour, and witli care it is 
quite easy to detect 0*01 mgrni. or less. 

This etfect is due to a colourless base of which the >.alts 
liave a blue colour. The intensity of the eolour <if these 
salts in juiiicous solution varies »narke«IIy with tlu* nature 
and oo!u;cntrati<m of the acid. 

The prodtiction of a blue colour in the manner lieiv 
described is ehtinicteristic of carbamide ami of mono- 
suhstitutetl carbamides. N H».( 'O . \11K, in which the 
‘substituting nidiclc is an alkyl group or one of u ^iinilar 
character; ncidyl snbstitute<l carbatnides give no such 
reaction. I rethunc gives a similar reaction, but th»“ colour 
red by tnmsniitted light. 

This compound also reacts with primary amines in 
acetie acid solution to give very brilliant green compounds ; 
this eharige is produced at once on simply mixing the 
solutions without any condensing agent, and appearn to be 
quite characteristic of primary amines. 

('ottofisced Oil; llalphen's Test for K. FuIuut. 

J. Amer. Chem. Soo., 1902, 24 , [l-i]» 1 148--1 loj. 

Tub results of experiments made to ascertain the suitability 
of llalphen’s reactiim as a test for the presence of cotton- 
seed oil lead to the following conclusions Cottonseed oil 
is renflered inactivi^ towards llalphen’s reagent by heating 
it to 260 — 270'* whilst hearing t<' a temperature of 

220’^— -2 OF greatly diminishes the intensity of the reaction, 
it is probable that b(;ating th** iiil to 220'^- -240 or even 
higher, does not untit the oil for use as food, either alone 
or mixed with other material. As it is found that lard 
from animals fed on cottonBeed meal uniy respond to 
llalphen’s reaction with an intensity of coloration equiva- 
lent to several per cent, of unheated cottonsted oil, a 
mixture of fats or oils may he prepareil containing at 
least 26 per cent, of cottonseed oil previously heated to 
‘Tlif — 240* (-., ora larger proportion if heated to 250'— 260 
w’hich will give a coloration with llalphen’s reagent not, 
more intense than that obtained wuth the lard from 
hogs fed on cottonseed meal. The value of the te«t for 
the detection of ailded cottonseed oil in lard, is hence 
questionable. — T. Jl. V. 

ORGA NIC-^ Q UA NTI TA TI i E. 

^ itroso Group ; Quantifatire Determination of the . 

H. Clauser and G. Schweitzer. Ber., 1902, 35, [201, 
1280— -4284. 

The method already describeil (Ber., 34, 889 ; this Journal, 
1901, 622) has now been further examined and improved. 
Jt is found that in general only compounds of the type — 


p)ienylhydrt\ 2 ine acetate >olution is forced in by meanslof 
an india-rubber ball, and for collecting the nitrogen an 
absorption apparatus is employed in which, iDSteau ,of a 
threo-w'ay tap, one pr#>vide<l witli two parallel ptsaageg is 
used in order to facilitate the transference of the nitre^n to 
the eudiometer. It is also important to employ an emeiflnt 


Fio. 1 . 



condenser in order to prevent acetic acid being carried over 
into the potash abBorption apparatiiH. The analysis of 
nitrites (other than very volatile nitrites (ethyl nitrite) to 
which the method is not applicable) is carried out, as 
follows; About 0 * 1 — 0-3 gnu. of the nitrous eitcr dis* 
.solveil in ghicial acetic acid is placed in the of the 
apparatus together with 3 grros. of an acetic acid solution 
of dimethylaDiliue, followed by — 12 <;.c. of conc.entrated 
hydrochloric acid. .Vftcr beating for four hours on the watej 
bath, crystallised sodium acetate is added to the nitroso- 
dimethyJaniline hydrochloride formed. 'I'bc air is then 
expelled by carbon dioxide and the nmetion carried out in 


xo.c 


yCHj 

'^CK, 


(R, and Kj representing any radicles or molecular group.s) 
react imcording to the method ^ven (evolution of nitrogen 
on boiling with phenylhydrazine in acetic acid solution), 
whilst nitrous esters K()O.H require the previous addi- 
tion of a substance (dimethylaniliuc or phenol) which 
is readily converted into a nitroso compound. Aliphatic 
and certain aromatic nitrosamines do not react, although 
thoae of the diphenylnitrosamine tyi>e do, whilst isooitroso 
compounds (oximes) which cannot exist in a tautomeric 
form do not give the reaction. It ii also not known 
whether certain aliphatic nitroso compounds not readily 
obtainable do or do not react. 


the ordinary manner. 

The results are calciilsitcd by means iif the formula — 

P K Vt(V) w) .{ooDx „ o * 00017709 

K (1 h tt t) JH ■ 7«in 

where g == weight of substance in grins., P per cent, 
NT), Vt — c.c. of nitrogen, b * barometric height in mm,, 
t ^ temperature, an<l w *» tension of water and benzene 
vapour in mm. — T. A. L. 

H tfdroxiflamint ; V’^oinmctric Determination of — — 

1.. J. Sionon. Comptes Kend,, 136, ld 8 U— 

Potassium permanganate reacts on bydroxjlamina.bxalat0 
in neutral solution according to tlie equation— * 


Tbc improited form of fluk shown, into whksb ithe jM ! , SKMoO, + 4 ((NHj(>H),.H,C,04) » , : 

lube and dropping funnel ate fowd, is employed. ■ 2.MnCj04 + 2KHC3U, + N ,0 + 8N, +■ ISH^ 
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and if the loiutioo be uow made acid wiib sulphuric ncid, 
additional permanganate will react on the oxalates in the 
usual way. The action of permanganate on other salts 
(sulphate or chloride) of hydruxylamine is different ; it is 
represented in neutral solution by the equation — 

4KMu04 + 5 = 

4MnS04 , KjS 04 + SKNOj + S.V.O + SiNj + 2011,0, 

and after addition of sulphuric acid, additional permanganate 
oxidises the nitrite formed. The author finds that any salt 
of bydroxylamine, to which excess of sodium oxalate has 
been added, behaves towards permanganate us though the 
solution contained bydroxylamine oxalate ; the amount of 
permanganate decolorised (in neutral solution) depends only 
on the amount of bydroxylamine present (1 mol. KMnO^ to 
4 molS. NH.jOH) and not on the excess of oxalate. Accord- 
ingly, the process of titration consists in rendering the 
solution perfectly neutral to methyl oraugo and phenol- 
pbthaleiu, adding asutlicient excess of dbodium oxalate, and 
running in N'/ 10 potassium permanganate till a pernioncni 
coloration appears.— J. T. I), 

Atitline Oil: Analysis oj by the Volumetric Bromi- 
nation Method, W. Schaposchnikoff and H. Sachnovsky. 
Zeits. f. Fnrb. Text. Chem., 19o;t, 2 , [i]* "—Ih 

Urinhauut devised a method for estimating aniline by 
bromiuatioii with a hydrohromic acid solution of potassium 
broniate, but his method of preparing the Folutioii by 
dissolving bromine in hot alkali is unsatisfactory. Good 
results can be obtained by using recrystallised potassium 
broniate. The solution is staudanli.sed by estimating the 
amount of iodine which it liberates from an acid solution 
of potassium iodide, lu the actual analysis, potassium 
iodide and starch paper is not required, because the tribro- 
moanihno or dit'romotoluidines settle well and the iodine 
liberated in the solution can easily be recognised, so that the 
final reaction is quite sharp. Ifp is the weight of aniline 
oil taken, n the number of c.c. of potafsium hromate used, 
Tithe iodine titre of the solution, Ta (=• Ti x 0*12231) 
its aniline titre, and Tt (= Ti x 0- 14061) its toluidiue 
titre, then the percoutage of aniline is : — 

Ta.(100».(«Tt - p)/(Tt - Ta), 
and the percentage of toluidine is : — 

Tt.ClOO p).(p - wTa) (Tt - Ta). 

llesults obtained with artificial mixtures show that the 
method is correct to within 0*3 per ceut. — J. McC. 

Sesam^ Oil ; Iodine Value of . J. J. A. Wijs. Zeits. 

Unters. Nahr.- u. Gciuissm., 1902, h, [23], 1150— llO.). 

Thk iodine value of sesame oil, as determined by various 
experimenters, has been found to lie between lo2*7 and 
115, with Hubrs solution. The author gives the results 
of the analyses of 37 samples of sesame oil, by his iodine- 
chloride method. Gils obtained from the first pressings ” 
of the seeds have values b 2 twecii 100*1 and 116*8. The 
** second pressings*' gave values from 105*2 to 110*.3, and 
the “third pressings” from 103 -9 to 109*8.— W. I*. S. 

Tanning Materials ; Analysis of . Aeic Buies and 

Alterations in existing Bulvi of the International 
Association of Leather Trader Chemists. Collegium, 
1902, 1, [41], 327—329. 

Tuv following alterations, passed by the Leeds Conference 
of the I.A.L.'J'.C. come into force on Jan. I, 1903 ; — 

1. Hide-powder used for analysis of tanoing materials 
must fulfil the following conditions : — 

(а) The percentage of nitrogen niu.st not be less than 
11*5 per cent., calculated on a ba|i^ of 18 per cent, of 
moisture, and only pure cellulose may be added to the 
hide-powder. 

(б) The amount of soluble hide-substance obtained in a 
blank test with distilled water must not exceed 5 mgnns. 
per 50 e.c. of filtrate. 

(c) The <Vnon-taonin ” filtrate must give no turbidity 
with a salt gelatin solution. 


I [ The following is recommended: gelatin (8—9 grms.), 
j and pure sodium chloride (100 grms.) dissolved io hot 
water (500 c.c.), cooled to 20^ — 25’ C. and filtered. Use 
not more than 1 drop per 5 c.c.] 

Certain tanning materials, e,y., mangrove, cutch, cannot 
be fully detannised under the official conditions, a larger 
filter or yvoaker lijjuor must then be used, and the fact 
notified iu the report. 

2. Filtration of the Tanning Solutions. — (a) Perfectly 
clear solutions need not he filtered. 

(b) Solutions may be filtered with any paper considered 
most suitable, and kaolin may be used. A correction for 
the amount of tannin ab.-orhed by the filter paper selected 
for use shall be made as follows : — 

.'iOO c.c. of the tannin solution to bo analysed are filtered 
until perfectly clear, preferably by tlie method of filtration 
for which the correction is to be made. hO e.?. of this 
clear loliitiou are evaporated to dryness, dried, and weighed 
to determine “total soluble No. 1.” 

A second portion of the same clear solution is filtere<l 
exactly in the manner for which correction is to be made, 
and .'iO c.c. of the filtrate arc ev iporated, dried, and weighed 
to determine “ total >ioIuble No. 2.” Subtraction of No. 2 
from K'». 1 gives the conection which it is necessary to 
add to the “ total soluble found in analysis.” 

It is udvisahle not only in the analysis, hut also in 
filtering the liijuor for determining No. 2, to discard the 
first I.*)!) c.c. that passes (or in the case of an analysis, to 
use it for detannisation) and evaporate the next c.c., 
and also to keep the filter as full as possible during 
filtration. 

If kaolin if; used, the same quantity should bo weighed 
in each case (1 — 2 grms. are recommended), yvashed by 
decantation with about 75 c.c. of tannin .solution, and then 
%va.she<l on to the filter-paper with more of the tannin 
solution of which 200 c.c. are filtered as above. 

3. The Determination of Non-Tannins. — This shall be 
conducted by the filter-method until next conference, but 
members may use the chromed hide-powder method of the 
Association of Official Agricultural (demists, 1901 (see 
Collegium, 1902, 72 ; this Journal, 1901, 1246 ; 1902, 1100), 
if it is stated in the report that the A.O. A. C. method has 
been substituted for the l..\.L.T.C. method. 

For the analysis of used tanning liquors, the A .O. A.C. 
method must be employed. 

4. Analysis of used Tanning Materials, — If these 
materials (spent tans) fail to give by the I.A.L.T.C. method 
of extraction a solution of the prescribed strength, the 
yvhole solution may be concentrated by boiling, either under 
reduced pressure or in a flask in the neck of which u 
funnel is placed, until the solution attains the required 
strength. — R. L. J. 

Pentosans ; Determination of . R. Jager and 

K. Cnger. Per., 1902, 36 , [20], 4440 — 4413. 

The authors confirm the observation of Fraps, that, when 
bodies containing pentosans are distilled with hydrochloric 
acid, ^he distillate often contains, in addition to furfural, 
certain furaloid substances which resemble furfural in that 
they are precipitated by phloroglucinol. It is also found, 
when working under the standard conditions of distillation 
originally given by Tollens, that it is necessary to distil 
moie than 400 c.c. of liquid in order to be quite certain 
that all the furfural has passed over; the recommendation 
is therefore made that the distillation be continued until the 
distillate shows no reaction when tested for furfural. 

To ascertain whether the phloroglucides obtained from 
different substances containing pentosans have the same 
composition, distillations with 13 per cent, hydrochloric 
acid have been made with pure arabinose, gum from linseed, 
ehaviogs of pine wood, and a mixture of black and white 
pepper. 'The carbon and hydrogen contents of the various 
phloroglucinol , precipitates, and of that yielded by pure 
fUrfural, are given in the accompanying table. 

The values obtained with furfural indicate that the 
reaction with phloroglucinol takes place according to the 
equation .* + C*H40j =» CaHg04 + H-O. 
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Phloroflucide 

from 


Per Cent, 
of 

Carbon. 


PerOnt. Mean per Cent, 
of I 

Hydn^n. iOin.5on. Uydro/ren. 


Furfural <W40 «i l7 1 .'l*sr> 4'OH C4*2H 3 ft8 

Amb*no«© Or 73 *40 ; 4 33 4 58 i 01-57' 4 45 

Gum OH-13 i 174 4-57 ! «5i-W 4*05 

Pinewood 02-lM U215 i 4-3* 4-ft , 0210 4 42 

Pepper 00-02 ' ♦JO-27 \ i’lW 4*45 ' 6(r45 1 4*54 


In view of the ioacouracies whieb the alwvo method of 
determining pentosans gives rise to, the authors propose Jto 
make use of the condensation produet of furfural and 
barbituric acid, I 


CJLO . ( tl : 


/CO . NH\ 
\('() . Nil/ 


CO, 


which is an amorphous powder very resistant to the action 
of all solvents, and but slightly dissolved by 12 per cent, 
hydrochloric acid. The investigations in this direction are 
being continued. — T. li. 1‘. 


JCssenltal Oils; Kxamination and I’a/uation of . 

J. Walther. Farinnz. Jour., 1902, 41, 7ol ; Chein.-Zeit., 

1902, 26, [102], Rep. 344 — 345. 

Otl of Anise. — For the valuation of this oil the sp. gr.. 
the solidifying point, and the solubility in alcohol are 
autficient. The presence of paraffin or spermaceti in oil of 
anise or in aneth(d is best shown by the solubility in | 
alcohol and the melting point ; stearic acid is reco/i^nised i 
by shaking the oil with light petroleum and a solution of i 
cupric acetate. 

Oil of Bergamot — The determination of the physical i 
constants is not sufficient ; the value of the oil depends 
on the esters of lioalool and geraniol, which should be 
determined by saponification by Koit.storfaria method ; the 
esters in oil of good quality should not bo less than 32 per 
cent. The sp.gr. of the oil should be 0*880— 0*88C, the ; 
optical rotation should bo from +8'’ to 4-20 . The oil ' 
should give a clear, or nearly clear, solution with its own 
volume of 90 per cent, alcohol, which should not change on 
the farther addition of alcohol ; the resiilue on evaporation 
should l>e 6 per cent. i 

Oil of Lavender. — The esters, determined in the same j 
way as in oil of bergamot, should not hii less than 30 per j 
cent. Oils which have been freed from terpenes will have ' 
a lower percentage of esters owing to the decom|K)sition of 
geranyl esters during fractional distillation, French oil of i 
lavender has a sp. gr. of 0-8H3— O'HO.'i ; it is soluble in j 
three times its volume of 70 per ceut. alcohol and has a i 
rotation of from —3'^ to — 9\ With oils containing j 
phenols, the method of Kremers and Schreiner gives ! 
satisfactory results. Kugenol, the main constituent of oil i 
of cloves, may be estimated by conversion iuto its s[>ariogly 
soluble benzoic ester. The estimation of carvooe iu oils of i 
caraway and mint by the hydroxylumine method of 
Kremers and Schreiner does not give good results owing to 
the formation of a double compound. Ry the amhor’s I 
titrimetrio method with hydroxylumine hydrochloride and | 
sodium bicarbonate, no destruction of the oxime occurs | 
and very good results are obtained. The d ex tro -carvooe 
from caraway and the laevo-carvooe from mint yield the ’ 
same oxime, m. pt. 71^ and optically inactive. The : 
percentage of carvone in these oils is very variable, but in 
a good oil it should reach 50 per cent. ! 

Oil of Lemon, — The most important factor in the ■ 
valuation of this oil is the optical rotation in connection j 
with fractioDsl distillation. In the estimation of the I 
aldehydes by conversion into oximes and titration of the | 
excess of bydroxylamme, a slight modification of the | 
method is necessary, since an exce&s of hydrochloric acid I 
readily decomposes the oximes ; the iodometrio titration of I 
the hydroxy lamine is useful in this ease. The normal 
proportion of aldehydes in oil of lemon is 5 per ceut. 

OH of Sando/ieood.— The santalol must be determined 
qnantilatively. Parry's method as modified by Schinimel 


requires correction, since on the ssponificatiou of the 
pr^ucts of acetylation, traces of noetic acid may easily 
remain undetermined. The physical constants should also 
be observed.— J. F. M. 

XXIT.-SCIENTIPIC & TECHNICAL NOTES, 

Distillation of Binary Mixtures. Lord Rayleigh. Phil. 

Mag., 1902, 4, [23], 521— 537. 

In the theoretical portion of the paper, the author diioustes 
the distillation of a pui-c liquid and of mixtures of immiscible 
and miscible liquids, and shows that Konowalow's theorem, 
viz., that any mixture which corresponds to a maximum or 
minimum of vapour pressure, has (at the temperature in 
question) the same compo.sition as its vapour, follows as a 
neeesEury consocpience of the secoml law of thermo* 
dynair.u s. The importance of the con verse of Konowalow’s 
theorem is pointed out. The author also shows how to 
deduce a formula f(U- calculating tb<) residue from the 
curves exhibiting the relarive compositions of liquid and 
va]>our. 

The latter ]>ortion of the paper relates to distillation ex- 
periments with mixtures of water and alcohol, water and 
hydrocliloric aeiil. water and acetic acid, water and am- 
monia, and water and sulphuric acid, tin' object being to 
determine the relation between the stnmgths of liquid and 
vapour which are iu eqiiilihrium during the course of dis- 
tillation. In order to avoid too rapid a change of the 
cumpoHition of the liquid, somewhat large quantities were 
need, whilst to prevent premature condensation, the upper 
part of thi‘ retort was kept at a distinctly higher temperature 
thati the liquid. The re>nltj obtained are shown graphi- 
cally in the form of curves upon square diagrams (see 
Figs. 1 and 2), the abseissa of any point on the curve 


Fi.;. 1. 



representing the composition of the liquid, and the ordinate 
representing the composition of the vaftour iu equilibrium 
with it. If the curve crosses the diagonal of the square, the 
point of intersection corresponds to a maximum or minimum 
boiling point, and represents u Hate of things in w-hich the 
liquid and vapour have the same composition, so that dii- 
tillation ceases to produce any effect. No)es and Warfel 
(this Journal, 1901,928) have shown that the mixture of 
water and alcohol containing 96 per cent, of alcohol has a 
minimum boiling point, and consequently the curve there 
crosses the diagonal, but the deviation from the diagonal 
between this point and the end of the curve if probably 
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extremely small. The experiments with wafer and hydro- 
chloric acid were confined to mixtures containing not more 
than 35 per cent, of the acid. In the ease of mixtures of 
water and ammonia and water and sulphuric acid, only 
enough results were obtained to construct a portion of the 
curve, the dotted part being eonjecturally a<]de<l to indicate 
the progress towards the corner of the s<|uai*e. 

The separation of the wliole of the two component.s of 
a mixture in, as nearly as possible, a state of purity, may 
be effected in one operation, but for this purpose the mix 
tare must be fed into the distilling api)aratU8 coiitinuou.sly 
and not at the place of highest or lowest temperature. 

In the ordinary method of fractional distillation, the stock 
of mixture in the retort is constantly changing its com- 
position as the distillation and partial cofidensation proceed, 
and no uniform regime can be established. The author bus 
devised a new form of apparatus ; aud the following descrip- 
tion relating to the apparatus us applied fo the separation of 
mixtures of water ami ab-ohol. d'lie usual retort and still- 
head were replaced by a long length (lU m.) of copper 
tubing, 15 inni. in diameter, i bis was divided into two 
parts, arranged in spirals, and mounted in separate iron 
pails. The lower aud longer spiral was surrounded with 
water, which w’as kept boiling ; tlie water surrounding the 
upper spiral was also maiiilained at a constant temperature, 
usually 77° ( ’. The two spirals were connected by a straight 
length of glass or brass tubing of somewhat greater bore, and 
provided with a lateral junction through which the material to 
be distilled could be supplied. The system of tubing was so 
arranged that the entire length vras on a slight and nearly 
uniform gradient, ri.sing from near the bottom of the lower 
pail to the top of the upper pail. On leaving the latter, the 
tube turned downwards anil was connected with an ordinary 
Liebig’s condenser, capable of condensing the whole of the 
vapour which entered it. At the lower end of the system 
of tubing, the watery constituent was collected. In strict- 
ness, the receiver should be connected air-tight, and be 
maintained at 100" C., and in distilling the stronger mixtures 
(60 or 75 per cent. aIcohol>, this precaution was found 
advisable or necessary, but in the case of the weaker ones, 
the water could be allowed to disc^prge itself through a 
short length of pipe, the end of which was either exposed to 
the atmosphere or slightly scaled by the liquid in the 
receiver. The feed of the mixture was arranged as a visible 
and rather rapid auocession of drops, and was maintained at 
a uniform rate. In the case of the stronger mixtures, heat 
was applied to the feed so that a good proportion was 


j evaporated before reaching the main tube. In experiments 
I with mixtures of four different strengths — 20, 4o, 60, and 
75 per cent, alcohol — the water was collected nearly pure in 
all eases, never containing more than 0-5 per cent, of 
alcohol. The alcoholic part couden.sed from the upper end 
varied in strength from 89 per cent, (from the .20 per cent, 
mixture) to 90*3 per cent. 

The author considers that the results may be regarded as 
satisfactory, and states that when once the conditions as to 
preliminary licating (if necessary) an<l as to rate of feed 
have been found for a particular mixture, the continued 
working of the apparatus can be made self-acting without 
iiiu(?h difficulty ; aud it is probable that separations, othoi’- 
wise very troublesome, could be readilv effected bv use of it. 

'—A. S.- 

Gases in Liquids; Solution of . .J. A. Wanklyn. 

Phil. .Mag., 1902, Marcl', 340 — 3 18 ; May, 498 —500. 

Cauhon dioxide is absorbed by water witliout agitation, 
the rate of absorption being about 0*375 c.c. per hour for 
each S(p cm. of .surface. If, however, carbon dioxide be 
placed over its saturated solution, and strong potash solution 
be carefully placed below the aqueous layer, the volume of 
gu« remains constant during 48 hours. 'J'he rate of 
diffusion of carbon dioxide in aqueous solution must there- 
fore be exceedingly slow. In similar experiments with 
ammonia, a column of the gas (.‘38*2 e.c.) was separated 
from a column of water (5*5 c.c.) by means of a column oi‘ 
a .saturated aqueous solution of ammonia (7 ’5 c.c.). After 
three liours, tlie volume of gas had decreased to 23*1 c.e. ; 
j after 10 hours, to 7 • 13 e.c. In this case also, therefore, 

I thegjw diffuses with great slowness in solution. In view of 
I these results, the author suggests that a layer of still water 
; 4 ins. thick would prot(‘ct organic matter from the 
i oxidi.'^ing action of the atmosphere for more than a month. 

I —A. S. 

! 

j Pftosphorus Sithoxtdc and the Jtcjiuted Solubility of Red 
Phosphorus in Aqueous^ Alcoholic Alkali. A. Michaells 
and K. \'. Arond. Annaleu, 1902, 325 , [3]> 361 — 367. 

I Tiik authors conclude that red phosphorus, both the 
I ordinary crystalline variety and the amorphous vaiiety 
. obtained by heating phosphorous acid with phosphorus 
I triehlorid(‘, i$ insoluble iu utpieous-alcohollc alkali. When 
: red phosphorus is triturated with water for a long time, 

I one very small portion of it is oxidised to the sub-oxide and 
i another similar portion is oxidised to acid.s of phosphorus. 
Ill ah.stneo t)f water, a portion of the red phosphorus is 
converted by rubbing into ordinary phosphorus which is 
soluble in a<|ueous-alcoholic alkali. — J. F. B. 

Sulph-hijdratcd Hydrates ; Composition aud Constitution 

(f . De Forcrand. ('omptes Bend., 135, 

1344—1346. 

In 1882 the author described a series of mixed hydmteaof 
the general formula M + 2H3S + 23H2O, where M is an 
i organic halogen compound. He has lately shewn that the 
i hydrate of hydrogen sulphide has the formula + BHjO 1 
and in the present paper, from an examination of the 
vapour pressure and the thermal constnuts of the mixed 
hydrate in which M is CHCi^, he concludes that the 
empirical formula of the compound is — 

CHCI3 + 2H2S + 19 or 20 Uf). 

The constitution of the compound is therefore probably 
(CIICI3 + 7 or 8II3O) and iTHjS + ell^O) ; so that 
there should be a bydrato of chloroform containing 
7 or 8 HgO. Chancel and Parmentier have described one 
containing 9 no doubt thus contained a certain 

amount of moisture. The general formula above no doubt 
attributes to these hydrates (through excess of moisture 

mother liquor retained by the crystals) 3 or 4 

moll, of water too much. Probably the general 
formula should be (M + 7 or 8 HjO) + 2 (fljS + 6RjO^. 
If this be so, the existence of hydrates of all these haloid 
compounds may be predicted, containing 7 or 8 The 

author has already shown that CH3CI.7H9O exists. : > 

*-*iJ . X. D». ' < 
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^•NaphthyUiydrazones of the Sugars; Importance of the i 
— — , for their Detection and Separation. A. llilger | 
and S. liotheufusner. Bcr., 1902, 35, [*-^]> — I 

4U7. 

The authors bare prepared the /3-nupbthylhydnizones of ; 
xylose and levulose, which, unlike the corresponding com- ( 
pounds of galacto-ie, arahiuose, and dextrose, are readily 
soluble ill 90 per cent, alcohol ; a ineaus of separation of j 
either of the lirst two sugars from any one or more of the ^ 
last three is thus obtained. , 

Xylose /3-nnphthylhydrazone separates from a mixture of j 
methyl alcohol with amyl alcohol, benzene, or chloroform in ; 
crystals which are white with a very faint yellowish-grey j 
tinge; it melts at 123^ — 121 C\ .uid is readily soluble in i 
methyl or ethyl alcohol (»r acetone. j 

beeulose /S-naphthylhydnizone is deposited from a mix* j 
ttire of alcohol with either chloroform or hcnzenc in | 
>el!oW'eryst!ils melting at h.l' — and is more soluble j 
in the above-named solvents tlian the .vyloso derivative. i 

A solution of 0‘rtgrm.of xylose and 2 grms. of arabinose i 
in ;; c.c. of water, when treated with 2*H grins, of /5-naph- | 
thylhydrazino di'^solved in hO c.e. <»f 9G per cent, alcohol, 1 
and allowe<l to stand for a few days witli repeated shaking, i 
deposited a precipitate which, when washed with a little ; 
ether and ery;stalh>ed from 9') per cent, alcohol, gave the j 
e.xaet melting point of arahinox' /^-naphthylhydnizoue ; , 
from the residual liquid the xylose (toinpouud was obtained [ 
pun* bv (ivaporating to, dryness in a vaeuum over sulphuric j 
acid and crystallising the residue from chloroform. ! 

Kqiial (juantities of dextrose and levulose wer<‘ separated j 
in a .'imilar manner. j 

Van Ekenstein and de llruyu have found difTen'iices in j 
the melting points of the /3-uaphthylliydrazones of a sugar ^ 
ohtaini'd by different melhoits, and have aserihe<I these j 
discrepancies to the form.it ion of sfereoisouierie compounds i 
brought about by the jircsence of acetic acid. 'I'hc authors ^ 
have carried out expeririients l!ie rosults of which show that | 
no such formation of stereoisomcric ^J-naphthylhydrazones ; 
takes place. — T. 11. Ik 

OA-ydases ; The, . Neumann Wendcr. Chcm.-/eit., 

1902, 26, [102— 103], IJ17— 1218 and 1221—1222. 

Thk author gives a coriipjcte historical summary of thi* 
Work done in eouncetion with the oxydases and allied | 
oxidising enzymes. He eoneladcs that tliesc enzymes play 
an important part in the life of the cell. As to the | 
eoiubiiied .action of the oxidisliig cuzynics, the following , 
theory may be put forw ard : — d'he oxygen whieh penetrates ; 
into the cell.s is utilised by the a(To-oxydases [ordinary ' 
oxydases] for the oxidation of readily oxidisable bodies, > 
ill the course of whieh process iutermediati* peroxides arc ' 
formed. These i>eroxides are decomposed by the catalase i 
(see this Journal, 1901, and the oxygen set free is j 

“ activillcd ” by the anarro-oxy dases [peroxydasesj and j 
utilised for the combustion of the substances oxidisable j 
with difficulty. 'fhe oxidation prooesses serve for the ‘ 
conversion of chemical energy into vital energy on the one 
hand and for the destruction of plasrnic poisons on the 
other, and protect the normal functions of tlie living cell. 

— J. F. B. 

O.xidf.dntj Knzt/me.s In Vlant.'i. K. Asn. Bull. Coll. Agrlc. 
'Jokio, 5, 207 — 23,5. (Jicm. (.’entr., 1902, 2, [24], 
1418. 

The author describes a series of experiments, in which 
the behaviour of sections and juices of various plants 
towards difforent reagents (guaiacum tincture, guaiacum 
tincture and hydrogen peroxide, guaiacol and hydrogen 
peroxide, paraphenyleuediaminc and hydrogen peroxide, 
and tetramethylparaphenylenediamine With hydrogen per- 
oxide), and also the action of foreign substances and the 
influence of higher temperatures for longer or shorter 
periods, on the reactions w'ere examined, it also 
sought to ascertain whether ** zymogens,” which effect the 
regeneration of the oxydases, could be detected and whether 
the different enzymes could be separated one from another. 
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From the results obtained the following oonclusion.s are 
drawn : — Various vegetable materials that give the reaction 
for oxydase and peroxydasc with guaiacum, also give the 
red reaction with guaiaeol and hydrogen peroxide. The 
Storch reaction of milk with paripheuylcnediamiuc and 
hydrogen peroxide is also obtained with many v^etable 
suhstances; in gLMieral, a green colour is produced at first, 
changing at timeH rapiuly. hut mostly very slowly, to violet. 
A new reaction for oxidising enzymes is the deep violet 
coloration obtained with tctrann'thylparaphcnylencdinmine 
and hydrogen pi'roxi<le ; thi^i reaction can also he used for 
distingui>hing raw milk from boiled milk. The sf>enunse 
reaction discovered by (Jniss was obtained with various 
quiescent and germinated seeds ; w'ith «|uicsct*nt seeds only 
the embryo gave the reaction. The red guaiacol reaction 
is produced by a special enzyme, whieh is of a more stublo 
charo.cter tluin pi-roxydase. Sodium fluoride and sodium 
silieofbioi idi* hinder all the reactions; oxydase is destroyed 
more rapidly than the other enzymes. I'lio green and 
vioK t reaction f w ith paruphenylcuediamine and hydnigen 
poroxidc) is produced by enzymes which arc distinguished 
from oxyduM* and ja roxydasi* by their behaviour towards 
injurious substances, and by the fart that the temperature 
at which they arc killed Ii»‘s hciw'een those at which 
oxydase and peroxydasc respectively are destroyed. Sugar, 
soluble albumin, and [)optone have no influence on the 
reactions, but tannin interferes to a considerabls extent. 
The presence of “zymogens” of the oxidising on/ymes is 
very probabk*. The perow dases can be separated from the 
oxyMlu-cs by adding to one voluim* of the vegrtable juit e, 
two volumes of ubsobUt* aleoliol. 'I'he oxydases are* 
retained wholly in tlie pieeipitatc, whilst the greater portion 
of the other »*nzymes passes into the filtrate. Oxidising 
eiizvinCH possi'ss properties similar to those of the ull)umo'>ii*H. 

—A. S. 

Alkali Thenohttes ; Influence of Suhsiiluent JiadicUis m 

the neleus on the Stahilitft of , towards Carbon 

Dioxide at (Jnlimiry Temperatures. N. Baikow and 
,1. N. MomisOiilow. ('liem.-Zeil., 1902, 26| [ld.5], 
1237—1210. 

Takin<; the behaviour of the alkali salts of the phenols tu 
aqueous solution when treated with a current of carbon 
dioxide at the ordinur> tcinperaMire as a comparative 
measure of the strenglh of tlnmu id fimelion of the (>Il 
group, the authors find that fluM is increased or diminished 
according to the nature of the radicles substituted for one 
or more of the* hydrogen atoms of the ring. I'he increuso 
of the* acidity under the influence (d the negative radiclea 
may be so great that the alkali salts are not decomposed by 
carbon dioxide, whilst the weakening of the acid function 
by the introduction of [lositivc radicles is never so great as 
to .suppress the property of tho phenols of comhiuing with 
alkalis. Of all the substituents the* nitro group had ilie 
strongest action in increasing the acid function. The alde- 
hyde I formyl] group, although devoid of definite electro- 
chemical character, had an influence very nearly as ptiwer- 
ful as that of the nitro group. The alkali salts of pbeiiols 
containing alkyl groups, other phenolic groups, and 
carboxylic ester groups in the nucleus wenj all readily 
decoinpose<l by carbon dioxide. The halogens, in spite of 
their strong electro-negative character, did not increase the 
atddity of phenols to any great extent, even tribrompheuol 
being liberated from its alkaline solution by carbon dioxide, 
'fhe presence of one nitro group had not suflicient influence 
to prevent the liheration of the nitrophcnol by carbon 
dioxide, although it retarde<l and restri<'ted it, but the com- 
bined influence of a nitro aud an aldehyde group, as ip 
uitrovanlllin, rendered the alkali salt stable towards carlMU 
dioxide. The dinitro- and tnriitro-phenoli, including 
picramic acid, are stronger acids than carbonic acid, and 
their alkali salts are not decomposed by the latter. The 
naphthols behaved similarly to tho phenols. As reg^di 
the position of the substituent groups, the rocta position 
differs somewhat from the ortho and para. For instanep^ 
w-nitrophenol is liberated far more rapidly aud completely 
than o- or p-nltropbenol. In the naphthols the second 
benseoe ring has a stronger acidifying infln^e io 
a-naphthol than in /5-nnphthol. — J. F. B. ' 
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Formaldehyde; Separation of the Amino and Acid 

Functions by meann of . H. Schiff. AooalfD. 1902, 

326 , [3], 848~:i:)4. 

It has been shown that the addition of formaldehyde to 
aiiiino>acids, in which the amino group may be regarded 
a8 being neutralised by the carboxyl group, upsets this 
neutrality, with formation of methylene derivatives to a 
greater or less extent, and allows a corresponding pro- 
portion of free acid to be detected by titration. The extent 
of the separation of free acidity depends largely on the 
dilution of the liquid, being less the greater the dilution. 

A similar liberation of free acid occurs when formaldehyde 
is added to solutions of ammonium salts and salts of 
amines, and in these cases the separation is more frequently , 
complete. With ammonium chloride, ammonium sulphate, 
hydrazine hydrochloride, and hydroxylarnine hydrochloride, j 
the results of titration are complete and independent of 
the dilution. A process for the estimation of formaldehyde 
is being worked out, based on its action on ammonium 
chloride, the ammonia being converted into hexamethylene- 
tetramine and the acid being lil»erated. The separation of 
acid from salts of the aliphatic primary amines is not 
complete, and more acid cun be detected by phenol- 
phthnle^n than by litmus. In the case of di-isoamyltimine 
hydrobromide, titration in presence of phenolphthalcin 
gives 97 per cent, of the theoretical result, whereas in 
presence of litmus, the product of the reaction is quite 
neutral. Ilydntzine salts yield complete results with both 
indicators, but the reaction proceeds in two stages if the 
titration be made first without formaldehyde and subse- 
quently with formaldehyde, as ; — 

NjH 42 HCI + KOH - N3II4HCI + KOI + H/) 
N2H4HCI + 2CU2O + KOH NjCC IIa)., -I- KCl + aHjO. 

Litmus shows an accurate separation of these two stages, 
but pbenolphthalelin gives almost the full result without 
formaldehyde, the small balance being shown after the 
addition of formaldehyde. — J. F. H. 

Horn f Hydrolysis of . F. Fi.scher and T. Ddrpingbaus. 

Zeits. physiol. Chem., 36 , 402 — 486. Chem. ('entr, 1902, 

2, [24], 1424. 

Besides the previously known decomposition products of | 
horn (leucine, tyrosine, asparagine, glutaminic acid, cystine, 
arginine, and lysin), the authors have identified glycocoll, 
alanine, </-aiuinovaleric acid, </-pyrrolidioecarbonic acid, 
serine, and phenylalanine. Apart from tyrosine and cystine, 
the authors obtained by the *• ester method*’ 40 02 per 
cent, (on the dried horn) of mono-amino acids, composed 
of: — glycocoll, 0‘34 ; alanine, 1-20; a-aminovaleric acid, 
5*70 ; leucine, 18*30; a-pyrrolidinecarbonic acid, 3*00 ; 
serine, 0*68} phenylalanine, 3*00; asparagine, 2 ’50; 
glutaminio acid, 3 *00; and pyrrolidinecarbonic acid, 1*70 
per cent. — A. 8. 

Sookd. 

The Analvsis of Oils and Allied Sdhstanc es. By 
A. G. Wright, M.A., B.Sc. Crosby Lockwood and Son, 

7, Stationers* Hall Court, Ludgate Hill, London, E.C. 
1903., Price 95. nett. 

8vo volume, with preface, table of contents and subject- 
matter filling 23G pages, followed by an alphabetical index. 
There are five illustrations. The leading subjects are : — 
r. The Occurrence and Composition of Oils, Fats, and 
Waxes. If. The Physical Properties of Oils, Fats, and • 
Waxes, and their Determination. III. Chemical Properties 
of Oils, Fats, and Waxes from theyAnalytical Btandpoiot. 

IV. Detection and Determination of Non-Fatty Constituents. 

V. Methods for Estimating the Constituents of Oils oud 
Fats. VI. Description and Properties of the More Im- 
portant Oils, Fata and Wifxes, with the Methods for their 
Investigation. VII. The Examination of Certain Commercial 
Products. 


j Secondary Batteries: Thejr Theory, CJokstruction, 
j and Use. ByE.J.WADE. “ The Electrician ” Printing 
and Publishing Co.. Ltd., Salisbury Court, Fleet Street, 
London, E.C. 1902. Price IO 5 . Ha. nett. 

8 VO volume, containing preface, table of contents and 483 
pages of subject-matter, illustrated with 26,*^ engravings, 
and concluded with an alphabetical index of subjects and 
authors. 'I'he various chapters are devoted to the following 
main subjects:— I. Introductory. II. I.^ad Cells. III. 
Storage Cells other than Lead. IV. Properties and Be- 
haviour of Lead Cells. V. (Chemistry of Lead Cells. VI. 
Design of Lead Cells. VII. Manufacture of Lead Cells. 
VIII. Treatment and Testing of Lead Cells. IX. Erection, 
Connecting Up, and Regulation of Lead Cells. X. Present- 
Day Cells. 

A Text-Book ok Qi antitative Chemical Analy.sis. 
By Frank .Ii lian. 'riie Ramsey Publishing Co., St. 
Paul, Minn., U.S. America. 1902. Price 6dols. nett, 

Larok 8vo volume, with alchemical quotation, table of 
contents, preface, and subject-matter filling 597 pages, 
concluded by on alphabetical index. The text is illustrated 
with 185 engravings. The subject-matter is subdivided as 
follows: — 1. Sampling and Weighing Operations. Opera- 
tions of Analysis. Volumetric Analysis. Gasometry, See. 
n. Reagents. Exercises, &c. 111. Special Methods and 
Tkchnioal Analyhi.‘4. IV'. Notes on the Methods ok 
Analy.sis. Appendix. Technical and Industrial Analysi.‘*. 
Tables, &c. 

Theorkticat. Organic Chemi.stry. By Julius B. Cohen, 
Ph.D., Lecturer on Organic Chemistry, The Yorkshire 
College, Lecturer of the Victoria University, &c. Mac- 
millan and Co., lAd., London. 1902. Price 6.?. The 
Macmillan Co., New York. 

Small 8vo volume, containing preface, table of contents, 
and subject-matter filling 560 pages, a page of answers to 
questions propounded at the close of each chapter, and the 
alphabetical index. The text is illustrated with 77 engrav- 
ings. The subject is treated as follows : — Introductory : — 
(i) Ihiiification of Solids and Liquids, (ii) Analysis of 
( Irganic Compounds, (iii) Empirical and Molecular For- 
mulae. (iv) Classification, pages 1 — 50. Part I. Aliphatic 
Compounds, pages 51- 358. Part II. Aromatic Com- 
pounds, pages 359 — 560. 

Miner and Quarries : General Report and Statistics 
FDR 1902. Darling and Son, Ltd., 34-40, Bacon Street, 
London, E. 1903. 

Tahles of Fatal Accidents and Deaths in and about the 
Mines and (Quarries of the United Kingdom during the Year 
1902. 


CraDe Report. 

/. GENERAL. 

Bolivia, Trade of, through Antofag.asta, 
Bd, of Trade J., Jan. 1, 1903. 
Exports during 1901. 


Article.s. j Value. 

Pesos. 

Tin G,8rta;j91 

Sulphide or silver 826,433 

Bismuth ( 723, 7&1 

Cupper 487,521 

Borate of liuio ' 410,524 

ArKeotirerous load ti65,467 

Antimony 102,157 

Tungsten 10,477 



NEW BOOKS; TRA.DB REPORT. 



Jamaica, Exports op. 

Bd, of 2'raile •/., Jan. 8, 1903. 

The following table shows the quantity, value, and prices of some of the exports of Jamaica produce in the years 
1900-01 and 1901-02 



Quunlit 

y. 

Value. 



1‘riee. 


IJKKI-Ol. 

10<>1-02. 

IIHK) 01. 

1001-02. 

1 

101)0 01. 

1001-02. 


Tons. 

Tons. 

1* i 

A* 

M, </. 

S. (/. 

Lo*cwo.->d i 


11.107 

08.618 , 

103.71X; 

58 0 ivr Ion 

50 6 per loll. 

OmIIh. 

Gain'. 





Rum : 

1.404, M)5 

1,422.0 10 

152.2 tt j 

121,426 

2 2 per irall. 

1 0 per «h11. 


Cwt. 

('wt. 

; 




Sugar 

295,007 

321.6.V.) 

1 165,011 

i:t6,7o:» 

11 operewt. 

j 6|H*rewl, 


Transvaal ; Imports into. 

Transvaal Government Gazette^ Dec. .j, 1902. 
Transvaalf Imports intUf 10 Months ended Oct. 1902. 


_ 

10(11. 

1{K)2. 


A 

A 

Drills and chemicals 

. . . .'jO.UOO 

:i2 1,000 

Soup nnd eai.dles 

. .. , 6s.(MH> 

1 14*4,000 

Ale, spirits, wine, &e 

. . . ! b l.OdO 

372,000 


il^fuel, gas, and light. 

Coal in lluinsii Collmhia. 

Canadian Manufa^lurer, 1002, 46, [1“3» J‘l- 

Coal from the Similkaraeen region of British Columbia, 
where mining is now lieing carried on Nvith consitlerahle 
activity, is stated to be an excellent steam coal. On 
analysis it gives the following figures: carbon (fixed), 50 ; 
volatile matter, 35 ; water, 10 ; and ash, 5 per cent. — A. S. 

Ill.^TAU PRODUCTS, PETROLEUM, Etc. 

rfiTit<4LEi:M, Dutt on Egyi'TIan: Ci:STOMS Decision. 

Bd. of Trade J Jan. 8, 1903. 

The following Tariff of Valuations is in use by the 
Egyptian Customs for the purpose of assessing duty on 
imported petroleum. The tariff came into force on the 
Kith alt., and will remain in operation for a period of 
six months : — 



Article. 

Unit. 

Valuation.* 



1 

Milliemes.t 

vliuerican 

petrolfcum 

Per case 

20.5 

*■ Safety " 



Russian 

„ 

, . , IV'l' CUM? coil* 

155 



1 taioiiig 2 cans. 



„ 

. . 1 Per cun (not 

624 



ill <’ase). 



„ ill bulk . . . 

.. Per every 661b. 

80 


• Duty is chained on thow* valuations at the rate of 8 per cent, 
t l,<X>u milliCines -- if. O.v. 6ic/. 

Petroleum for Fuel in India. 

Bd. of Trade J., Jan. 1 , 1903. | 

A Customs circular (No. 17 of 1902) has been issued by ; 
the Government of India, under which the import duty in i 
India on petroleum, having its flashing point at or above : 
150® F., is reduced to 5 per cent, ad na/., provided it is | 
proved to the satisfaction of the Customs collector that it is j 
intended to be used exclusively as fuel. I 


IV. -^COLOURING MATTERS AND 
D YE S TUFFS. 


Chem. 

Tho following arc 
stocks of Java iinii 
years : — 

Indioo in 

Trade J., 

tho tigures 
go in lloll 

Java. 

Jan. 10, 1903. 

of importii, deliveries, and 
and daring the last eight 

— 


1806. 

1807. 

1808. 


riu'siN, 

I'luwls. 

1 Chesis. 

Chests. 

I iniMuts 

, . : .5.P.I2 


0,242 

0.503 

Deliveru's 

.. 1 5,314 

4,402 

8,032 

M17 

Stock, 3lMt Deeoinbor . , 

,. 1 014 

2.510 

1 8.720 

4,8tXI 

— 

ISIHL 

UHX*. 

lliOl. 

1032. 


CIipkN. 

, (thesis. 

Chest N. 

■ 

(-hosts 

Iinp«)rts 

4.070 

.3.872 

1 3.!«.5 

.3.0.50 

Deliveries 

7,7.") 1 

3.507 

4,(W7 

2,067 

Stoe.k, 3l8t DeeemlM r . . 

. ! i,i;u 

1,400 

1 

107 

198 

The production of the last 

crop waf 

4 about <1 

10.5 tons. 

against 498 tons in 

1901, .595 

tons in 1 

900. 000 

tons in 

1899, 904 tons in 1898, 61 1 tons in 1897, 
G04 tons in 189.5, and 495 tons in 1894. 

080 toiiM in H90, 


VII.— ACIDS, ALKALIS, Etc. 


Nit HATE or Soda Statistics. 

W. Mont()omcry cV CV>,, 3Uf December 1002. Shipments, 
(Umsumplion, Stocks, and Prices Jor Three Years. 

1 I 

• i IWK). IJMIl. j 1902. 


Tons. Touh. Tons. 

Shipments from South Araerinin Porf s 
toall purls for the six months endisl 

;nst Ik*ccndHT 897,000 OTIS.OOO 750,000 

8hipm«*ntMrrom South American l^orts 
for the 12 months ended 31 »t Dj;- 

f<*ad>ei* 1,420,000 J,2.'i8,0(X> l,.'l*^l,000 

Afloat for Kiiropo on .'list Dt'cember.. 573.000 374, <KK) .'107,000 

SUK'ka in Uiiiuid Kinirdorn iku Ik : — 


— 


1 1900. 

1!K)1. 

PM)2. 



Tons, j 

Tons, 

; Ton'*. 

Liverpool , 


1 10.(810 

.5,000 

6,500 

London . . . 


t 4,000 

2.00<) 

! 3,600 

Out ports. 

” 1 

; 21,0J0 

18,000 

J 16,!KH) 

Stocks in 

Continental 

ports 

on 31st 


Decern l>ei* 

Consumption in United Kimedom for 
the six months ended 31 st lieceiiibcr 
Consumption in Continent for th« six 

months ended .31»t December ’ 

Consumption in United Kingdom for 
the 12 months ended 31t)t December 


3.j,000 25,000 26,000 


186.000 ; 21?. 000 237/100 

43.000 ' .35/)00 S5jm 

mjm I 229,000 249,OCO 

135.000 j 118.^ ! 111,000 



[Jan. HI, im. 
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i.m woL am. 


Consult] iftion fn Continent for the 12 Tons. Tonn. Tons. 

months ended >Vst Jkwonii HU' U!H,OUO IMSO.OOO IM 7,000 

Conauinjftion in Uiiitofl Staten for the 
12 months onciod Jilst DecomlxT. .. . 175,0m» 102,000 | 220,000 

Corisuiription in oilier Countries for 
tlu* 12 months ended December 2;i.00() IM.OOO • 17,0<K) 

Consumption in the World lor the 12 1 

months emlcd 31st D'^cemVier 1,32 UHlO 1,W 1,000 |1,2 <m,00() 

Visible supply on hist December i 

iincliidiiiff the rpnintity iilloid for 
Durope and Stocks in United Kini?- 

doin and Continent) “oi.ooo 0 l 7 .oi»i) ooo.imm) 

rricc' on , list December perCivl. 8.v. 0//. O.v.Or/. Vs. Vo/. 


Zjsc SiiiiiMiMis A.\p Zisc Dross oil Ashes: 

U.S. Cu.s'KHI.s Decisios. 

Dec. 17, 1902. 

The Board considered certniu xinc .skimiuiugs which had 
been assessed for duty at I and U cents per pound as zinc 
in blocks, under paragraph l‘J2 of the Tariff Aet of 1897. 

The article described as zinc dross was in the form of 
ashes, consisting of impure zinc, with traces only of am* 
moDium chloride. Not being in blocks or any similar 
form, the Board held it to be dutiable as a mineral sub- 
stance in a crude state at 20 per cent, ad vaUtrem^ as claimeil 
by the importer, and overruled the action of the collector. 


GbArilKIl S\ITS Sl*IlI\(; XKAK TIIK (JvSPIAX Ska. 

Chem. and Dnaaji.d, .fan. 3, 19(J;3. 

An expedition sent out to ijxplort* Kara Jhigliaz, the 
“ Black Gulf/’ on the east of the (Caspian Sea, has ascer- 
tained the existence of a salt spring yielding large i|Uautities 
of pure sulphate of aoda. The locality is within easy 
<listaucc of Baku. 

BkaUL llAKDIiXiXO : U.S. <;;u.ST0MS DkCISION. 

Dec. 17), 1002. 

Artificial sulphate of lime was held to lie properly 
dutiable as pearl hardening at 20 per cent, ad ral. under 
paragraph 91 of the Tariff of 1897. 


XII.—FATS, OILS, Etc. 

.\si i/(>i>r:Li H ls. 

Imj). In.st. J., Aoc. ]9(’2. 

Mr. A. (ihosc has recenfly examined the seeds of the 
plant Asphodelns tcnnifoJins, belonging to the natural 
onler Lihaceie ai.d indigenous to Xorfberii India, where 
it is wirlely distributed.' [Agricnllural Lidtjer, : , VM)2.) 
The seeds have been eaten by the natives in famine times. 
The specimen of sreds analysed contaiued approximateh 
20 percent, of albuminoids, 17 per eent. of carbohydrates, 
and 25 percent, ot oil, the remainder being water, ash, and 
fibre. Xo alkaloid could be detected. The oil was found 
to have a saponification number of 108*7, and to po.s.sess 
drying properties, which were improved by admixture with 
metallic oxides. The seeds are employed medicinally bv 
the natives, and are hnov/n to exert a duiretic action. 


fX.— BUILDING MATERIALS, Etc. 

GltOUNl) Bi.ASTKU of PaUIS ; U.S. ( l .srOMS LMxilSIOX. 

Dec. 17, 1901. 

Ground plaster of Paris was ludd to he dutiable at 
2*25 dels, per ton umler paragraph 91 of the Tariff Act of 
1897, 

X.--ME TALL UR G Y. 

Coi'FFIt IN SWKDKX. 

Bd. oj Trade J., Jan. 8, 1903. 

Attention has recently been called to the existence of 
rich veins of copper at Xietsapkibaeken near tiellivara. 
According to Swedish journals the veins extend over a 
length of 10 kiloms., and their value is enhanced by the fact 
that the quartz is also auriferous. 


XIV.— TANNING; LEATHER; GLUE, Etc. 

A(;aii-A(;\u. 

('hem. and Dna/pi.st, Jan. 3, 1903. 

Last year 1,901,975 lb. of agar-agur, valued at 110,200/., 
were shipped from Kobe and Osaka, against 1,784,542 lb., 
valued at 91,703/., in 1900. 1 he bulk of the export goes 

to Hong Kong and China, bur in 19oo (ner 57,000 lb. were 
sent to the United Kingdom, and ONcr 73,01)0 lb. to (iermany. 
In Japan this article is known as “ kauten ” or “colie 
vegetale,” and is the gelatin of an alga called “ teiigusa ” 
[(iclidenm ennienm). It is found in considerable abund- 
ance along mai»y parts of the coast of Japan. After being 
gathered it is bleachwl, dried, and packed in bundles. 

J'lie following tables ixdate to the exports of agar-agar 
from Japan to various countries from 1899 to 190^: — 




is'nn 

1900. 


15>()1. 


Quantities. 

\ .line. 

Quantities. 

Vuluc. 

Quanlities. 

j Value. 


Kill. 

Yen, 

K ill. 

Veil. 

Kill. 

1 Y.'ii. 

Anstmlia 


so . 20 

3.117 

2,NU'.F30 

2.7 10 

1 2.706*011 

BelKtum 

2 ‘.»,.soo 

1 20 . 0 (*.O*irti 

3.500 

3,mo’o,s 



British India 

.•{.■>,1.31 

1 •20.,>75*33 

.33.810 

22,280*37 

i:m:io 

36,127*l!i 

China 

.^31.7<>1* 

; 22A,.Sl>(i*3l> 

679,080 

395.2(3*7.5 

1 823,242 

j G7‘2,(»J3*4o 

Dutch Indies 


1 

.5,5151 

4,780 *00 

3,7(H» 

1 2.850*00 

Trance 

V’.'iOO 

i 4,s:i3*oo 

3,0*28 

3. 11 5 ■23 

1 . 510.5 

1 1,8311*00 

Geruiniiy 

. . 1 • 20 ,s .-,0 

I 11,581*40 

55.03S 

4,8,047* 02 

50.274 

10.172*50 

Givat Britain 

. . i a.82.'i 

4,JH)5*00 

. 43,099 

1 .•10,132 00 

17,102 

1 17.404 *.30 

Hong Kong 


310,848*54 

700.004 

430,827*04 

013,1(12 

1 418,923*08 

Russian Asia 

1.200 

.543*6,5 

3..511 

2A35'.5U 

2,117 

I 1,593*07 


).94l 

I 1. 204 *54 1 

i 10.350 

7,096*00 

14.132 

1 13,S4S»*(;0 

Other counric.s 

2,2.33 

1.215* (Ml 

2.1*43 

1,074 *,3.5 I 

0,032 

1 4,724*60 

Total 

1.207.270 

671.131*90 

1,444,499 

9(W.32l*70 j 

1,. 584.748 

1 1.217,194*70 


Kin = 1*3 lb. avoir. Yen « 2 j. Ofd. 


XVI.SUGAB, STARCH, Etc. 

Sugar from BAKBADOh>. 

Chamber of Ctmi. J.^an. 1903. 

The principal exports of Barbadoes arc sugar and 
molasses, the bulk of the sugar, both Muscovado and l>ry, 
being taken by the Uoited i^tates. Molasses are chiefly 
sent to Canada. The exports of sugar and molasses during 
the last three years were as follows ; — 


Dry . 


Sugar. 

i 1899. 

1900. 

1901. 


4.3,9(17 

48.573 i 

01,074 


2,312 

1.5*98 i 

3.9.30 

29,134 

37,234 

46,013 


( )f other exports last year, mention may be made of the 
following : — Manjak, 9,394/.; lime, 3.9 1 u/. ; chemical 
manufactures and products, 2,088/. ; and rum, 1,153/. 
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SrOAR PRODt'CTIOX nF ItaLV. 

BoUetino Ufficiale^ Dev, 3, 1902. 

The number of beet-sugar lactories iu Italy iu the year 
1901-02 was .*^.*3, an increase of five over the previous 
year. These factories produced in 1901-02 74,208.920 kiUw. 
of sugar, valued at 49,9,jl,607 lire, us eomparid with 
GO. 125,409 kilos., valued at 4tk4 04,257 lire in 1900-01. 

WnKAT AND VoTATO 8 tAU( II VM> K U K Fl .Il K : 

U.S. ('fSToMN 1)K(|'«I(>\. 

Dec. If), 1902 

Potato starch was decided to he dnliahle at l .\ cents jier 
lb. uinler paragraph 285 of the Tariff ot 1897. The < laim 
of the importers that duty should he assessed at 2o per 
cent, tul valorem under section G, as a manufactured article 
uneournerated, wa.s overruled. On the same day the Board 
held tluit rieo flour was dutiable at | cent, per Ih. uiid»*r 
paragraph 232, pr<»viding for rice in v.arirms forms, 
including rice Hour. 

Wheat starch was also held to he dutiable at l\ ca nts 
pel lb. uiidcT paragraph 285. 

SlKiAU FKOM Hoi. LAND ; I.NDIA.V Dl’TV ON. 
lid. of Trade ./., Jan. 8, 1903. 

The rates of additional duty im])o<ed on bounty-fed 
Migar imported Into India from Holland, with effect from 
Dee. (), 1902, are as follows - 


Kinds of SintMT. 


.5d<lifi<)niil Duties 
I ev jed. 


OldUnte. New Rate. 


I'ei Cwt. iVrCul. 

n. e. H. 

Itaw siiK.ir produeetl in Holland from n U n 0 il 0 

Sn^ar refined from licet root niw sufrar n 15 II U l.'t 

prodinasl in Holland. 

Suj^ar rt fined from imported raw hn^ur . . o 1 11* (» 1 d* 


• In addition to CiimitcM'vuiliiig duty, if any. mi the r.iu smrar. 


XX.^FINE CHEMICALS, Etc. 

ClXOHOXA I'J-A.NTATIOXS IN IXDIA. 

Chem. Trade J Jan. 10, 1903. 

The quantity of quiniue distributed during 1902 wns the 
largest on record, riz., ll,978;f Ih. Jiy means of iiev» 
machinery the hark is dealt with by the shale-oil process 
instead of with the fusel-oil iu use before. The total area 
under cultivation is l,071.j acres, of wliicb 831 .Jj acres i;re 
old, the remainder being composed of three c.Kteiisions, 
the expenditure on the total acreage working out at 
It. 47*10 per acre. The year’s crop amounted to 
154,044 lb. of crown and hybrid bark, hut the annual yield 
required from the existing plantations has been fixed, fr>r 
the present, at 3,000 lb, of manufuctureil quinine, and this 
amount is represented by 83,7.50 lb. of bark of 3^ per cent, 
quality. Some important seieotilic experiments were made 
on the Doddabetta estate during the past year. Samples 
of bark were taken from 38 trees, selected at random, hut 
large and well-grown ones, and their hark was analysed. 
The results in some cases were extraordinary, some samples 
giving aa much as 13*90 per cent, of sulphate af quinine — 
a percentage which is probably unequalled by Cinchona 
officinalis anywhere. 


patriit Ittft* 

X.B.— III thess lists, f.\.] mcAns ".Application for Patent," and 
[C.S.l, ** (;omplete Speciticatiou Aceepteth" 

Where a Complete .8peoilk'jitiim aecimipanies uu .Application, au 
asterisk is atUxed. TbodHte.s aivon ar.> (i) m the t'a.sc of ApplioH* 
t ions for Patimts, the dates of iipplieiaiun, mul (ii) in the case of 
t'ouiplete 8i)t«iflcations Aocopteii, tlmst' of the Otlleml Journah 
ID which acoeptani'cs of the Complelo SiMK-illoAlionf* aixi advcrtlseil. 

Complete Sjiecilications thus adverlisid aa acoepti'd are open fi> 
iiisiHA'lion at the Pa tout Hlllce immediulcly, amt to opposition 
within two months of the said date.4. 


I.—PLANT, APPAKATU8, and MACHINKKY. 

[.\.J 75. (iiiltiur and Baeger. (’cntrifugal scpuiafur.*;.*' 
Jan. I. 

,. 90. Muir. Ftiriiai'cs. .Inn. 2. 

,, IIS. Wniy and ( niihiim. Funnels. .Tan. 2. * 

13.5. Stumpf. Sicam turbine's.’^ .Ian. 2. 

17G. Haurmami. ( Oi'Iing appai litas.’' J.Aij. .3. K.S. 
Application, .Ian. s, 1902. 

2 14. Scott. Ikcfraetory musLi for lunmcc linings, 
lirebriclv.s, \( . Jan. .5. 

3G1. Xorniandy. Apparatus for evaporating or dis- 
tilling liipiids. Jan. G. 

., 493. Milner. .Automatic mercur> vacuum pump.**' 

Jan. 8. 

,, 512. Morgan ( 'ruelble ( o. and Speir.'*. .\ppHratus 

for mixing mineral and other drv sufisiauees. 
Jan. 8. 

.. G93. (iuftiier. ('cntrifugal separators.* Jan. it). 

„ 88r.. Knell per. Filters.* .Tan. 1*5. 

,, loll. Beeves, bbltering apparatus, .Tan. 15. 

,, 1U7G. Hardy, Separation of eolloidal matters from 

solution. .Ian, 15. 

„ 1 Hi5. Wright. ( onceiitr.itora or separator'-. .Tan. IG. 

[C.S.] 8 10 ( 1 902). Parsous. (.'ondensers working in con- 
junelion with air*]>umps. Jan. 7. 

„ 2226 (1902). Bowler, Fire-briclvS and fire-lumps. 

,Jan. 14. 

,, 2898 (1902). Hargreaves. Furnaces. Jmi.'il, 

„ 11,886 (1902). Koch. Blast-furnaces, and appa- 

ratus lor catching the du.st and heating the blast 
of hlast-fiirnaccs. Jan. 11. 

„ 13,54 7 (1902). Humpl. Centrifugal separators. 

Jam 21. 

13,956 (1902). M'inship (Antoine Heinz et Cie.) 
Temperature indicator. Jam 21. 

,. 14,903 (1902). Puden/.. Separating oil f'lom water, 

Jan. 21. 

„ 19,895 (1902). Pfoser. Calcining or smelting fur- 

naces. Jan. 14. 

20,147 (1902). Ordway. V’acuum evaporating 

apparatus. Jan. 14. 

„ 21,782 (1902). James. Filler-press. Jan. 7. 

,, 23,9.50 (1902). Herrmann. Furnaces. Jan. 21. 

„ 24,612 (1902). Longdeu. Bespirators for liremen, 

miners, See. Jan. 11. 

„ 25,790 (1902). Bate and Ornx . Condensers for 

acids. Jan. 21. 

„ 25,967 (1902). Duininus. Difetilliug apparatus. 

Jan. 14. 


11.— FUEL, GAS, AND LIGHT. 

[A.] 84. lioistelle. Apparatus for measuring and mixing 
gas.* Jao. 1. Frcuch Application, Jan. 14, 1902, 
„ 109. Brown. Mantles and burners used in incan- 

descent gas lighting. Jan. 2. 

119. Higham. Fuel economizer.’* Jan. 2. 
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[A.] 197. Dookin aod Bod^mon. Generating pressure 
by combustion of air and gas or liquid fuel. Jan. 3, 

„ 301. Webster. Automatic carbide feeder for accty- 

iene gcoi'rators. «rao. 6. 

„ 501. CiiBtodis. Manafacture of coke.* Jan. 8. 

„ 536. Wilcox. Manufacture of coke in retort ovens.* 

Jan. 8. 

,, 549. Alexander. Fuel. Jan. 9. 

t, 629. Stanley. Regulating the quantities of a mix- 

ture of hydrocarbon and air. Jan. 9. 

„ 782. Clapham. Manufacture of inflaminablo gas 

from volatile hydrocarbons. Jan. 12. 

„ 887. Grote. Manufacture of artificial fuel. Jan. 13. 

„ 986. Noad. Manufacture of fuel blocks. Jan. 14. 

„ 1085. Robert. Manufacture of fuel balls, briquettes, 

&c.* Jan. I.*). 

„ 1090. Clauss. Generation of water-gas. Jan. 15. 

„ 1091. Clauss. Generation of water-gas. Jan. 15. 

[C.S.] 186 (190‘i). Waddell. Furnaces for gas retorts and 
the like. Jan. 7. 

„ 1040 (1902). Kennedy. Manufacturing coke. 

Jan. 21. 

„ 1923 (1902). Mehling. Incombustible lighter for 

igniting coals. Jan. 7. 

„ 2015 (1902). Gardner. Liquid fuel burners. Jan. 14. 

„ 2071 (1902). Marchant. Apparatus for heating, 

straining, and regulating liquid fuels. Jan. 14. 

„ 2307 (1902). De Vulitch. Rinding medium for coal 

and other substances. Jan. 14. 

„ 2358 (1902). Livingstone and V'andercook. Com- 

position to economise fuel. Jan. 21. 

„ 5326 (1902). Stock and Putnam. Treatment of 

gases for furnace combustion. Jan. 21. 

„ 20,225 (1902). Mitchell and Copeland. Utilising 

the heat of hot slag. Jan. 21. 

„ 20,669 (1902). Roult (KOneman). Artificial fuel 
briquettes. Jau. H. 

„ 20,718 (1902). Johusou. Manufacture of gas from 

gasoliue. Jan. 21. 

„ 21,104 (1902), KIb, Manufacture of porous coked 

charcoal bricks. Jan. 14. 

„ 23,503(1902). Loeweuthal. Composition for 
making coal-dust bricks. Jan. 7. 

„ 24,661 (1902). Simons. Fuel briquettes. Jan. 7. 


IIL— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM. 

[A.] 36. Grossmann. Manufacture of cyanides ami 
recovery of by-produets. Jan. 1. 

„ 100. Ricklefs. Carbonisation of animal and vege- 

table substancei.* Jau. 2. 

„ 951. Wise (von May). Treatment of petroleum 

and other hydrocarbons, and of their distillates 
and derivatives.* Jan. 14. 

[C.S.] 9322 (1902). Lake (Warren). Manufacture of coal 
tar compositions and pitches. Jau. 14. 

„ 23,884 (1902). Fourcy and Buire. (Vystallisa- 

tion and immediate separation of product from 
liquors, especially naphthalene and anthracene. 
Jau. 21. 


IV.-COLOURING MATTERS and DYESTUEFS. j 

[A.] 638. Imray (Meister,jMiciusuud Bruniug). Monazo I 
dyestufis for wool. Jan. 9. | 

„ 953. Imray (Meister, Lucius und Briining). Azo | 

dyestuffs from 1 : 8-azimido-naphthaleQe-4-sul- ' 
phonic acid. Jan. 14. 

„ 1235. Abel (Act.-Ges.f. Anilin-fabr.). Manufacture i 

of red lakes. Jan. 17. 1 


[C.8.] 4028 (1902). Abel (Act.-Ges. ffir Anilin-fabr.). 
Manufacture of mordant monazo dyestuffs and of 
intermediate products for use therein. Jan. 14. 

„ 4653 (1902). Kansford ((^assella). Manufacture of 

sulphur colours. Jan. 21. 

„ 470S (1902). Thompson and Vlies. Manufacture of 

sulphurised dyestuffs. Jan. 21. 

„ 7849 (1902). Lake (Chem. Fabr. vorm. Sandoz). 

Manufacture of sulphur dyes. Jan. 14. 


PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES. YARNS, 
AND FIBRES. 

[A.] 1. Caux. Dyeing fibres and fabrics.* Jan 1. 

„ 369. Haddao (Elosegin)^. Fulling and dyeing of 

pure and mixed woollen fabrics.* Jan. 6. 

„ 371. Hadilan (Elosegin). Fulling or milliug and 

dyeing of pure or mixed woollen fabrics.* Jan. 6. 

„ 429. Garchey and Pabion. Manufacture of textile 

fibres, yarns, &c.* Jan. 7. 

„ 444. Read Holliday and Sons and Cooper, Appa- 

ratus relating to dyeing. Jan. 7. 

„ 894. bvdlich. Imparting a silk- or wool-like appear- 

ance to cotton fabric. Jau. 13. 

[(y.S.j 244 (1902). Van Steenkiste. Expeditious retting of 
flax, hemp, ramie, and the like. Jan. 14. 

„ 922 (1902). Playue and Macdonald. Indigo vat 

dyeing. Jan. 7. 

„ 2524 (1902). Schneider, Apparatus for treating 

warp-yarns, tapes, and other narrow goods witli 
mercerising, dyeing, bleaching, or other liquors. 
Jan. 7. 

„ 4175 (1902). Johnson (Badische Anilin und Soda 

Fabrik). Treatment of animal fibres intended to 
be dyed. Jan. 14. 

„ 5998 (1002). Carmichael. Oiling and finishing 

textile materials. Jao. 14. 

„ 18,684 (1902). Leuscher. 'rhread or fabric with 

metallic or metallically glittering coating. Jau, 14. 

„ 24,631 (1902). Siegel and Schiitze. Dyeing appa- 

ratus. Jan. 14. 


VU.— ACIDS, ALKALIS, SALTS, Etc. 

[A.] 36. Grossmann. .See under III. 

„ 72. Paul. Manufacture of hydrocyanic acid and of 

cyanide salts therefrom. Jan. 1. 

„ 260. Benker and Hartmann. Furnaces for roasting 

pyrites and other substances. Jau. 6. 

„ 423. Hemingway. Treatment of waste pickle liquor 

for the removal or utilisation of free acid contained 
therein. Jan. 7. 

„ 519. Stiuville. Manufacture of sulphuric acid. 

Jau. 8. 

„ 691. Kennedy. Coolers for sulphuric acid. Jan. 10. 

„ 739. Piffard. Manufacture of cyanides. Jan. 12. 

„ 967. lieisurt. Production of lime-water. Jan. 14. 

„ 979. Benker. Manufacture of sulphuric acid. 

Jan. 15. 

[C.S.] 1768 (1902). Salinen-Dircction Luneburgand Sachse. 
Manufacture of common salt. Jan. 14. 

„ 2402 (1902). Lake. Roasting of pyritous material . 

Jan. 7. 

., 3045 (1902). Wheelwright. Manufacture of com- 

pounds of phosphorus and sulphur. Jan. 21. 

„ 4892 (1902). Clayton. Generation of hot or cold 

sulphurous acid gas. Jau. 21. 

„ 7463 (1902). Meurer. Obtaining metallic sulphates- 

from mattes. Jan. 21. 

„ 22,710 (1902). Carpenler. Manufacture of sulpho- 

cyanide of calcium. Jan. 14. 
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VITT.— POTTERY. OLA88, jj^d ENAMELS. 

fA.] 3.'>4. Hornsoii, Wharton, and Wightinan. Process 
and apparatus for making glass.* Jan. 6. 

„ 776. Grabani-Rimpson, Simpson, and Reynolds. 

Making glass-surfaced tiles, slal>s. &o. Jan. 12. 

[C.S.] 19,829 (1902) Heal. Manufacture of sheet or 
plate glass. Jan. I I. 

„ 23,968 (19(»2). Schuler. Manufacture of painted 

and burnt glass. Jan. 14. 

IX.— BUILDING MATERIALS CLAYS. MORTARS. 

AND CEMENTS. 

[A.] 325. Griffiths, (/oncrcto mixers. Jan. 6. 

„ 759. KnrfT. Coo.'^tructiou of bricks. Jan. 12. 

,, 776. Graham -Simpson, Simpson, and Reynolds. y< c 

under VIII. 

„ 853. Vane and The De Vere Seyssel Aaphalte (?o. 

^Manufacture of aspbalte. Jhd. 13. 

[C.S.] 4604 (1002). Ferrell. VN'tHxl preserving and fire- 
proofing. .Ian. 21. 

,, 19,49.0(1902). Imniy (Carhonindurn Co.). Manu- 

facture of refractory bricks, &c. .Ian. 21. 

,, 20.492 (1902). Hirkbeck (Mielek's Sioiie and Terra- 

Cotta Co.), Artificial stone, and j>roces« of making 
name. .Ian. 14. 

x.—metaliatroy. 

[A.] 184. Elmore. Concentrating ores. Jan. 3. 

,, 466. Worsey and Goal. 'Preatment of ores eoutain- 

ing gold, copper, and other ineials. Jan. 8. 

,, .')69. Dawes. .Magnetic separators for ores, Ac. 

J »te 9. 

606. Martin. Manufacture of steel. Jan. 9. 

,, 704. Mills (f.ecarme). ( eraentation of iron, steel, 

and cast iron. Jan, 10. 

,, 784. llerrenschmi'lt. 'IVeating vanadiferous ores 

anil [>roducts. Jan. 12. 

,, 904. (Jin. Electrolytic prodnetioii of aluminium. 

Jan. 1 1. 

,, 980. Duke. A In minium alloys. Jan. 14. 

„ 1019. Stavenow. Manufacture of stereotype metal.* 

flan. 1.5. 

,, 1028. Plataer. Precipitating gold from it.s cyanide 

solutions. Jan. 15. 

[C.S.] 179 (19(»2). 'fhwaite. Decarbonising cast-iron arti- 
cles. Jan. 14. 

.. 234 (1902). Tiake (Kabe/.zana). Kilns for the 

treatment of ores and the like. Jan. I I. 

„ 1947 (1902). Phillips and niuiiditone. Dephos. 

phorisatiiin of metals and inelallic mixtures. 
Jan. 21. 

„ 5877 (1902). Campbell. ()re concentrators. Jan. 21. 

,, 6752 (1902), Bermont. Production of hydiaied 

sulphide of zinc from zinc ores. Jan. 14. 

„ 24,360 (1902). Cooper and von (iernet. Extraction 

of copper from its orea. Jan. 14. 


XL— ELECTRO-CHEMISTRY ahd ELECTRO- 
METAJiLUROY. 

[A.] 266. Finlay. Electrolytic cells. Jan. 5. 

„ 273. Mftller. Klcctroiles for secondary batteries. 

Jan. 5. 

„ 322. Edison. Storage batteries.* Jan. 6. 

^ 364. Newton. Storage battery plate.* Jan. 6. 

,, 415. Hoderbourg. Negative electrodes for secondary 

batteries. Jan. 7. 

562. Biftwisle. Electrolysis. Jan. 9. 


[A.] 582. Laiier. Aceiimnlutors or atornire batterlea. 
.Tan. 9. 

„ 813. ( Aiinyi and IWrczay. Electrical batteries.* 

Jan. 18. 

,» 870. Madigin. Storage or secondary batteries.* 

Jan. Rl. 

„ 964. Gin. See under X. 

1088. Itcxlerbourg. Positive electrodes for secomlary 
batteries. Jsn. 15. 

[C.S.] 2376 (1903). Lake (Rainlialdini). Electrolysis. 
Jan. 21. 

„ 3912 (1902). Ileroult. Kh*etric funmees. Jan. 21. 

„ 4274 (1902). Lake (Soc. Anon. " Ui Carbone 

Electric cells or battcrii^s. Jan. 7. 

., 5018 (1902). .Mackenzie (Sucielo AiifUi. rFcIiiirage 

l''lectn(|uc sans Moteiir). Two-fluid electric 
batteries. Jan. 21. 

„ 12,«.‘>7 (1902). Winsbip. Storage batteries. Jan. 21. 

„ 13,7 19 (1902). Graham, Itouton, and Amwake. 

Klcctro-cbt*miciiI gi-ticrutors, Jau. 14. 

XII.— FATS, OlIA itND SOAP. 

f.\.] no. Wallaidi and Sonneborn. TiUbricators. .lati. 2. 

„ 467. MacDonald. Seed kettles for use in extracting 

oil from seo'ls. Jan. 8. 

„ 687. Hunt, 'rrcatimuit of crude eotton-seed and 

other oils to obtain oil, soap, and reHiuons colouring 
matter. ,ian. 10. 

„ 1238. liarbet. b'x traction and purification of glycerin. 

Jan, 17. 

[C.S.] 385 ( r,m2). FrcscniuH. 'rreafment of inferior oil 
residues from th« matiufucture of vegetable oils. 
.Ian. 7. 

XIII.— PIGMENTS, PAINTS, RESINS. VARNISHES; 

INDIA-RUBBER, E»o. 

C. — India-ruhher^ 

[A.j tiOl. Markus and Wliit«*low, Manufacture of insu- 
lating material. Jan. lO. 

„ 1049. Ailodtei. Adhesives. Jan. 15. 

[(^.S.] 17,431 (1902). Bbindeil. Liipiid ccaicMt for rubber, 
Ac. .Ian. 21. 

„ 2'>,9 10 n!Mi2 ). Prampolini, India rubber substitute. 

(International Application, Feb. 6, 1902.) Jan. 14, 

XIV.-TANNING, LEATHER, GLUE. Aifi. SI/.K 

[A.] 531. Jobn.Min (Frtelsing). Extraction of gums and 
resins. Jan. 6. 

[C'.S.] 22,738 (1902). ('hemische Diingerfabr. Vogtmaitn 
A ('ie. Manufacture of glue and gelatin from 
leather and leather waste. Jan. 21, 

„ 24,7«3 (1902). Walter. Leaching and inriniiig ap- 

paratiia. Jan. 21. 

XV.— MANURES. 

[C.8.] 2853 (1902). Holmes. Apparatus for soil sterilisa- 
tion. Jan. 14. 

XV I.— SUGAR. STARCH. GUM. Etc. 

[A.] 319. Murdoch and The Improved Prc»co»i Mamifac* 
taring (Jo. Manufacture of starch, ./an. 6. 

„ 885. Htiake. Preparation of an adhesive or cement 

from starch. Jan. 13. 

[C.S.] 24,569 (1901). Spreckel.s and Kern. Purification of 
sugar-l>eartiig materials. Jan. 14. 

„ 14,432 ( 1902). Lichtenstein. Manufacture of carameL 

Jau. 7. 

„ 17,177 (1902). Passburg. Sngar monlda. Jan. 14. 
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XVII.-BRKWING, WINES. SPIRITS, Eto. 

[A.] fi55. Wttrdle. Treatment of excew mixture con- 
tuined by spent brewers* or distillers* grains. 
.Tan. 10. 

„ 107:b Hoffmann. Continuous process for purifying 

beer wort. Jan. ir». 

[C.8.] 2384 (1002). Hobson. Hrewing. Jan. 14. 

,, 4008 (1902) Thierry. Treatment of distillers* 

spent residues or wash. Jan, 14. 

„ .'1794 (1002). (JuillHumc. I ‘roeess and apparatus for 

purifying dilute alcoholic li(jMors. Jan. 14. 

9990 (1902). Lefebvre. Apparatus for continuous 
brewing. Jan. 14. 

IT.Oril (1902), West, Chew, and Rogerson. Pro- 
duction of non deposit beer. Jan. 14. 

I9,3ri4 (1902). Kffront. Fermentation of mola.sses, 
See. for production of alcohol and yeast. .Ian. 14. 

25.3.’50 (1902). W<*ber. Vats or vessels for ferment- 
ing. Jfln. 21. 

„ 2fi..')H8 (1902). Ilonlt (Wahl and Henius). Non- 

intoxicating beverage. Jan. 21. 


XVllT.— FOODS. SANITATION. Em. and 
DISINFECTANTS. 

A.-— Foods. 

[A] 194. Boult. Artificial food.* Jan. 3. 

1328 (1902), Schultz, ^rethod of preserving eggs. 
Jan. 7. 

„ .1598 (1902). Bunker. Production of tea, coffee, 

&c. extracts. Jan. 21. 

„ 7006 (1902). Orfinfeld. Substitute for coffee ex- 

tract. Jan. 14. 

„ 19,183 (1902). Hult and ffult. Separation of milk 

and other li(iuids. Jan. 14. 

23,972 (1902). Priuz. Method (»f prcser\ing cheese. 
Jan. 7. 

24,019 (1902)., Howorth (Biddle). Production of a 
light-coloured meat extract. Jan. 14. 

— SanitatvrM ; Water Purifleatinn. 

[A.] 158- Howard. Sewage distributors. Jan. 3. 

274. Wormald. Purifying and softcuing feed- w’ater. 
,lan. 5. 

309. Oram. Disposing of the liquid bye-products of 
works, factories, See. Jan. 6. 

„ 498. Davidson. Water purifiers.* (U.S. Appli- 

cation, July 2, 1902.) 

615. Candy, b'iltrution drainage and filter beds. 
Jan. 9. 

650. Allen. Continuous process for separation of 
heavy matter from works effluents.* Jan. 10. 

067. Booth. Bacteriological treatment of sewage. 
Jan. 10. 

762. Baum. Clarifying waste liquid. Jan. 12. 

1044. Stewart. Deodorisatiou of sewerair. Jan. 15. 

[C.S.] 805 (1902). Lovell. Apparatus for taking and 
testing samples of air. Jan. 14. 


[C.S.J 3516 (1902). Farrell. Apparatus for softening water. 
Jan. 7. 

„ 13,508 (1902), Delraouly. Water purifier. Jan. 21. 

C. — Disinfectants. 

[A.] 173. Bum. Apparatus for generating ozone. Jaii.3. 

XIX.— PAPER, PASTEBOARD. Etc. 

[A.] 412. Toone. Manufacture of pasteboard. Juo. 7. 

[C.S.] 2713 (1902). Memecek. Manufacture of paper. 
Jan. 14, 

„ 4886 (1902). Landsherg. Production of acetyl de- 

rivatives of cellulose and oxy -cellulose. Jan. 21. 

XX. -FINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

[A.] 540. Bloxam. Manufacture of a new odoriferous 
substance and of perfumes therefrom. Jan. 8. 

„ 543. Imray (Meister, Lucius imd Brvining). Manu- 

facture of para-para'-cliamidoacidyldiphenylamines 
and of para-para'-diami<lodiphenylamine therefrom. 
Jan. 8. 

„ 705. Lake (Naef, Chuit, and Co.). Preparation of 

hydrolysed pseudo-ionone and its homologues, 
and for its transformation into cyclic ketones, 
Jan. 10. 

„ 848. Barge and Civaudin. Separation of ortho- 

and para-toluene saipbainide. Jan. 13. 

[C.S.] 3152 (1902). Gaess. Preparation of monoformyl- 
ai-Oj-uaphthylene diamine or jS^-mono-sulphonic 
acid. Jan. 14. 

XXL— PHOTOGRA PHY . 

[A.] 128. South. Colour photography.* Jan. 2. 

,, 1129. Edwards. Photographic films for trans- 

parencies. Jan. 16. 

[C.S.] 5108 (1902). Ogilvie. Solution for intensifying 
photograjihic negatives. Jan. 21. 

„ 26,148 (1902). ('uff. Sensitised paper for taking 

copies of documents. Jan. 14. 

XXII.— EXPLOSIVES. MATCHES. Etc. 

[A.] 103. Le Mesurier. Explosives. Jan. 2. 

„ 456, Kynoch and Ashley. Kneading machines used 

in manufacture of explosivi s. Jan. 7. 

„ 457. Kynoch and Cocking. Manufacture of explo- 

sives. Jan. 7. 

[C.S.] 984 (1902). Petavel and Kingsmill. Pressure gaage 
for explosives. .Ian. 14. 

„ 3334 (1902). Wetter. Safety explosive. Jan. 14. 

„ 3391 (1902). Bennett. Manufacture of safety fuses 
for mining purposes. Jan. 7. 

„ 22,645 (1902). Schachtebeck. Safety explosives. 

Jan. 14. 
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PATENTS RULES, 1903. 

CoMruLsouY Lickxses and Revocation of Patents. 

1. A petition to the Board of Trade for an order under 
Section 8 of the Patents Act, 1902, shall show clearly the 
nature of the petitioner’s interest and the ground or grounds 
upon which he claims to be entitled to relief, and shall 
state in detail the circumstances of the ease, the terms upon 
which he asks that an order may be made, and the purport 
of such order, and the name and address of the patentee 
and any other person who is alleged in the petition to have 
made default. 

3. The petition and an examined copy thereof shall bo 
left at the Patent Office, accompanied by affidavits or 
statutory declarations in proof of the allegations contained 
in the petition, together with any other documentary evidence 
in support ; and the petitioner shall, simultaneously with, or 
as soon as may l»e after the leaving of such petition, deliver 
to the patentee and any other person who is alleged in the 
petition to have made default, copies of the petition and of 
such affidavits or statutory decldrations and other docu- 
mentary evidence in support. 

8. The persons to whom such copies are delivered by the 
petitioner may, within 14 days after being invited to do so 
by the Board of Trade, leave at the Patent Office their 
affidavits or statutory declarations in answer, and, if they do 
so, shall deliver copies thereof to the petitioner ; and the 
petitioner may, within 14 days from such last ♦mentioned 
delivery, leave at the Patent Office his affidavits or statutory 
declarations in reply, and, if he does so, shall deliver copies 
thereof to the patentee or any other person alleged in the 
petition to have mode default, such lust-mentioned affidavits 
or statutory declarations being confined to matters strictly 
in reply. 

The times prescribed by this rule may be altered or 
enlarged by the Board of Trade, if they think fit, upon 
such notice to parties interested and upon such terms, if 
any, as they may direct. 

4. No further evidence than as aforesaid may be left by 
either side at the Patent Office except by leave or on 
requisition of the Board of Trade, and upon such terms, if 
any, as the Board may think fit. 

5. The Board of Trade shall consider the petition and 
the evidence, with a view to satisfying themselves whether 
a priwd facie case has been made out for proceeding further 
with the petition, and it they are not so satisfied they shall 
dismiss the petition. 

6. If they are so satisfied, they shall consider whether 
there is any probability of an arrangement being come to 
between the parties, and if it appears to them that there is 
any reasonable probability that such an arrangement can 
be come to, they may take such steps as they consider 
desirable to bring it about, and in the meanw'hile may defer 
the reference of the petition to the Judicial Committee of 
the Privy Council. 

7. If the Board are not of opinion that there is a reasonable 
probability of any arrangement being come to between the 
parties, and are satisfied that a primH facie case has been 
made out bv the petitioner, they shall refer the petition to 
the Judicial Committee, with copies of any affidavits, 
statutory declarations, or other documentary evidence which 
may have been furnished under the foregoing Rules, and 
with certified copies of all entries in the Register of Patents 
relating to the patent in question, and any other information 
iu the possession of the Board which it appears to them 
may he of service to the Judicial Committee in ascertaining 
what persons should be made parties to the proceedings 
before the Committee, and the Board shall give written 
notice to the parties that the petition has been referred to 
the Judicial Committee. ^ 

COMMUNICATIONS. 

Authors of oommonications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 


Infringement of this Bye^law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Joomal, in which case no reprints can 
be famished to the author. 


INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY. 

The attention of Members of the Society is called to the 
fact that the International Congress of Applied Chemistry 
will meet in Berlin, during Whitsuntide week of this year. 
A committee of this Society has been formed to co-operate 
with the other British Chemical Societies in endeavouring 
to secure an adequate representation of British Chemical 
Industry, and it is requested that the names of those pro- 
posing to attend the Congress he forwarded to the General 
Secretary, in order that a formal invitation from the 
Organising Committee in Berlin may be sent to them. 

The Congress will be opened on June 2nd, 1903. On 
Wednesday, June 3rd, Friday the 5th, and Monday the 
8th, meetings will be held for the reading and discussion 
of papers. The subjects to be treated are classified as 
follows : — 

1. Analytical Chemistry. Apparatus and Instru- 
rneuts. 

II. Chemical Industry. Inorganic Products. 

III. Metallurgy and Explosives. 

IV. Chemical Industry. Organic Products : — 

Subsection A , — Organic Preparations, including 
Tar products. 

Subsection B. — Dyestuffs and their Uses. 

V. Sugar Industry. 

V I. Fermentation Industries and Starch Manufacture. 

VI 1. Chemistry of Agriculture. 

VIII. Hygiene. Chemistry of Medicinal and Pharma- 
ceutical Products. Food.stuffs. 

IX. Photo-chemintry. 

X. Electro-chemistry and Physical Chemistry. 

XL Legal and Economic Questions connected with 
Chemical Industry. 

The Verein Deutscher Chemiker, the Deutscher Bunsen- 
tjesellschaft for Applied Chemical Iffiysics, and the Verein 
Deutscher Zuckertechniker, have already decided to hold 
their respective annual meetings for 1903 in connection 
with the Congress. 

The programme for the entertainment of visitors is on a 
large and liberal scale, and offers many attractions, parti- 
culars of which will shortly be published iu this Journal. 

As formal invitations are now being sent out, applications 
to join the Congress, accompanied by a remittance of 1/., 
should be sent in to the General Secretary without delay. 


INTERNATIONAL ATOMIC WEIGHTS. 

Copies on cardboard, similar in size and style to those 
enclosed in the previous uiimbcr of this Journal, for 
laboratory use, can be obtained by application to Messrs. 
Eyre and Spottiswoode, Ea-t Harding Street, London, E.C. 
Price, post free, 4d. each, or 3s. per dozen. 


With further reference to the sheet inserted in the las^ 
number, an abstract of the report of the Atomic Weights 
Committee will be found on page 169. 


Cbangea of Silibrraa. 


When notifying new addresaea, membera are requeated to 
write them diatinctly, and state whether they are temporary 
or permanent. Multiplioation of addresaea is also to be 
avoided as tending to create oonfnaion. When sending 
aabaoriptiona, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 

Alexander, D. B. AV., l/o Railroad Building j Denver 
Testing Laboratory, P.O. Box 1841, Denver, Col., 
U.S.A. 
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Brown, Kclw., l/o Zeleoie Dol j c/o VV. Ropes and Co., St 1 
Petersbargh, Russia. ! 

Clyraer, W. U., l/o The Northampton j c/o National Carbon | 
Co., Cleveland, Ohio, U.S.A., Superintendent. i 

Corse, W. M., l/o East Milwaukee Avenue ; 2.58, Horton i 
Avenue, Detroit, Mich., LJ.S.A. j 

Dunham, H. V., l/o Now York City; 37, Schupinakers- 1 
havcu, Rotterdam. I 

Eccles, G. W. (University Libraries), l/o Great James ; 

Street ; Rugby Chambers, ('hapel Street, London, W.C. ! 
Fitz-Haudolph, R. R., l/o Brooklyn; State Laboratory of | 
Hygiene, Trenton, N.J., U.S.A. ; 

Hall, Edgar, I'o New .South Wales; Silver Spur, Stanthorpe, j 
Queensland. ; 

Hawliezek, J. ; Journals to New Hydro Hotel, West Kirby, j 
Cheshire (temp.). I 

Haynes, D. ()., l/o Broadway ; 8. Spruce Streid, New York j 
City, U.S.A. i 

Howard, N. A., l/o Chicago ; c/o General Chemical Co., 
Hegewisch, 111., U.S.A. 

Hudson, Albert W., l/o Opera House; 312, Colorado, 
Building, 16th and California Streets, Denver, Col., 
U.S.A. 

Iiaaes, L. A.; Journals to c/o Yeatman and Co., Ltd., i 
Denmark Street, London , E. ' 

Jones, L. J. W., l/o Omaha; Tacoma Smelting Co., : 

Tacoma, Wash., U.S.A. | 

Kohnstamm, L. S. ; comraunicutions to 87, Park Place, 
New York City, U.S.A. 

Levine, K. J.; l/o Broadway; c/o The Fiberloid Co., 

7, Waverley Place, New York fhty, U.S.A, 

Lindsay, U., l/o Alexandria; P.O. Box 5232, Johuuneslnirg, 
Transvaal. 

Mackenzie, J. Kenneth, l/o 1104 ; 1120, Rookery Building, 
(.'hicago, 111., U.S.A. i 

Millar, J. H., l/o Chipe Town ; retain Journals. ■ 

Milnes, Cresswell ; Journals to 8, Knock Hall Grove, Grcoii- | 
hithe, Kent. I 

Milroy. A., l/o Govan ; 9, Hatfield Terrace, Ibrox, (ilasgow. j 
Mosbaugh, F. R., l/o Damascus ; Huntsville and Brace- , 
bridge Tanning Co., Huutsvilie, Out., Canada. 

Pedler, Prof. A., i/o AUpore ; Writer’s Buildings, Calcutta, | 
India, Director of Public Jnstruetion. 

Robertson, Dr. R. ; communications to 9, .Sewardstone 
Road, Waltbani Abbey, Essex. 

Royal-Dawsou, 11. ; Journals to 22, Lyndhurst Gardens, ; 

CTelheld Road, Ealing, W. , 

Roscow, Wm., l/o Central Avenue ; 24, Prince Street, Paw- j 
tucket, R.I., U.S.A. i 

Sanders, Warren W., I/o Chicago Heights ; Gardner, Mass., ! 

U.S.A., and retain Journals. i 

Sanderson, T. C., l/o New York City ; Richmond Avenue, 
Port Richmond, Staten Island, N.Y., U.S.A. 

Scholes, Geo. R. ; l/o Manchester ; Liebig’s Extract of 
Meat Co., Ltd., 21, Longue Ruo des Claires, Antwerp, 
Belgium. 

Skvortxoff, B. N. ; Journals to Igoniunovo, ICasao, Russia. 
Spurge, E. C., l/o Paris ; Socidtd Fran 9 ai 8 e de I’lndustiie j 
Chimiqiie, 7, Quai de Seine, Courbevoie, near Paris. ! 
Statbam, Noel, l/o Credito Industrial; Compahia General j 
de Pfoductos Quimicos del Aboho, Gijon, Spain. ; 

Swanson, J. F., l/o Greenock ; Journals to c/o S"* 1 
Gildermeister and Co., Iquique, Chili; subscriptions ; 
as before. ! 

Thomsen, Alonzo L. ; all oommunications to Maryland 
Club, 1, East Eager Street, Baltimore, Md., U.S.A. 

Wedge, Utley, l/o Carthage; Pennsylvania SaU Manufac- 
turing Co., Philadelphia, Pa,, U.S.A. 

Weston, D. B., l/o Lansing ; Box 503, Sharon, Mass., 
U.S.A. 

Wing, Herb. H., l/o New Brighton; Monticello, N.Y., 
U.S.A. 


firatbs. 

Morton, Dr. Uy., President of Stevens Institute of 
Technology, Hoboken, N.J., U.S.A, 

Stevenson, Jos., Hailie, I.^rgs, N.B. 

Stillwell, M., 55, Fulton Street, Nevv York City, U.S.A. 
Jan. II. 


lonbon ^rrtion. 


Jfee/iMg /lefii at ISurlington House, on Monday, 
January 5lk, 1903. 


Mil. WALTKll V. ItKII) IN THX OHAIB. 


NOTE ON THE KLUORESCENUE OF 

naphthalic anhydride. 

nV J. T. IIKWITT, M.A., I>.Nc., I'u.D. 

The phenomenon of fluorescence is exhibited by a large 
number of organic dyeslulTs ; but since this property is not 
shareil by all members of the class, whilst on the other hand 
it is exhibited by sevonil substances, which, in the ordinary 
acceptation of the term, are uncolourod, it is but natural 
that attempts should be made to discover some general 
rehtioiiship between tin* constitution of suhstanceH and the 
fluorescence they exhibit. 

Two theories have been advanced. Uichanl Meyer 
connects the fluorescence of dyestuffs, and related organic 
compuimds with certain atomic groupings contained in 
their molecules; these groupings (pyrone, pyridine, azine 
rings, tStc.) he tiTius tluor(>phors (Zeifs. phys. Uheiii., 
1897, 24, 4aH). 

The author of this communication developed an entiiely 
different theory three year.s ago, viz., that the fluoresceuoe 
of organic compounds dcpiuided on the possibility of 
tautomerism of a cerfaiu mil lire, a molecule of a 
fluorescent substance in one of its eonfigurations being 
capable of passing into the other eonflguration by equal 
dis^dacements of an atom or atoms in its molecules in 
opposite directions. Supposing the molecule to fiossess less 
potential energy wIkmi it had the flrht structure than in the 
second case, it would vibrate af>out a mean position in the 
same way that a pendulum, if plucked aside, vibratea about 
its lowest point. Itudiant energy taken up by the molecule 
would be given out again with a different wave length 
(Proc. (Jhem. iSoc., 10, 3, and Zeits. phys. Uhem., 1900, 

34 . 1 ). 

By means of this thecry the non - fluorescence of 
xanthydrol and fliioran in neutral solvents is explained ; 
both substances arc i&capahle of tautomerism. NVlien 
dissolved in strong sulphuric acid, both substances fluoresce, 
ami if it be assumed that salts of oxoiiium type are pro- 
duced, it IS seen that these latter may easily exhibit the 
peculiar sort of tautomerism referred to above. 

Although considerable doubt was thrown on these 
assumptions (It. Meyer, Jahrbuch dcr Chemie, 1901, 10, 
438), the preparation of a coriRiderahle number of oxoniuin 
salts from xanthydrol and allied compounds (Werner, Ber., 
1901, 34 , 3300; Hewitt, Ber., lUUl, 34 , 3819) as well us 
from fluoran and its derivatives (Hewitt and Tervet, J. 
Chem. Soc., 1902, 81 , 668) demonstrates that salts of the 
type mentioned are not only capable of existence in solution, 
but may even be isolated in crystalline form. 

A recent paper by L. Francesconi and C. Bargellini 
(Gazzetta chim. iial., 1902, 32 , [i^]. 73; sec also this 
Journal, 1902, 1327) deals with naphthalic anhydride and 
a number of its substitution derivatives and the fluorescence 
these substances exhibit when dissolved in sulphuric acid. 

Naphthalic anhydride is, ageording to these authors, in- 
capable of desDiotropy, and, further, contains a sbe- 
membered ring, one member of which is an oxygen atom. 
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The conclusion arrived at is that the fluorescence exhibited 
by napbihaiic anhydride is quite incompatible with the 
theory advanced by the present author, but bariuonises 
with feichard Mever’s theory. In the case of substituted 
naphthalic anhydrides, Francesconi and Bargellini note 
that nitro groups inhibit the fluorescence entirely, but that 
in the case of halogenated derivatives the fluorescence is 
generally only weakened and not entirely destroyed. 

The present author wishes to draw attention to the 
following facts, which appear to him sufficiently important 
to make one pause before giving too much weight to 
Francesconi and Bargellini’s conclusions. 

If naphthalic anhydride be dissolved in benzene or other 
neutral solvent, solutions are obtained which are not merely 
colourless, but also exhibit no fluorescence whatever. In 
acetic acid (glacial), solutions are obtained which, if they 
fluoresce at all, do so to such a slight extent as to escape 
detection on ordinary inspection. Strong sulphuric acid, 
however, dissolves naphthalic anhydride, giving solutions 
practically colourless to transmitted light, but exhibiting a 
strong bluish fluorescence. 

The conclusion seem* justified that the sulphuric acid acts 
in some other way than merely as a solvent, and it may be 
that very unstable oxonium salt* are produced. If this be 
the case such salts could easily show the doubly symme- 
trical tautomerism which the present author has already 
shown to be characteristic of so many fluorescent sub- 
stances — 
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So far it has not been found possible to isolate a sulphate 
in the solid condition ; when naphthalic anhydride is ground 
up with glacial acetic and strong sulphuric acids and the 
resultant mass dried on porou* eartbenwaie, apparently 
unchanged naphthalic anhydride is recovered. The author 
hopes that this communication is merely of a preliminary 
nature, and that by modification of experimental conditions 
he may be able to isolate the salts he believes to exist in 
solution. 


DlbOUSSlON. 

Dr. M. O. Fostkr said it would add a great deal to 
the interest that would be taken in Dr. HewiiCs theory, 
which was an exceedingly subtle one, if he would explain 
the difference between the left-hand formula and the right- 
hand formula. A casual observer would have some 
difficulty in understanding where the difference lay. 

Dr. I *owKU asked if the nature of the acid had any 
influence on the fluoreiscence. lucoimection with the views 
advanced respecting the conditions determining fluorescence, 
he was reminded of the peculiar behaviour of quinine salts. 
A solution cf quinine shows a bluish fluorescence with 
sulphuric acid but not with hydrochloric acid, and in fact 
the addition of the latter acid to a fluorescent solution of 
a quinine salt will completely eliminate this character. 

The Chairman said there were, no doubt, possible techni- 
cal applications of this paper, though Dr. Hewitt had said 
he did not see any. 1'he paper was on the border line 
between chemistry and physics, in fact it was to some 
extent a mixture of the two. The way in which substances 
acted upon light gave valuable indications as to their 
chemical constitution, and no doubt in course of time some 
connection would be found between all fluorescent sub- 
stances. Papers of this nature would enable them to find 
out the cause of fluorescence. They had now a new 
physical indicator, as it were, inafCese formula;, in the shape 
of the pendulum to which Dr. Hewitt had frequently 
referred in connection with the foiniul®. 

Dr. Hewiit, in reply t(* Dr. Foster, remarked that the 
chief point in his (Dr. HewiM’s) theory was that fluorescent 
substances exhibited tautomerism of such a nature that by 
equal displacements of an atom in opposite directions the 


same result was arrived at. The case was analogous to 
that of a pendulum, which could be plucked aside either to 
the left or to the ripht ; ii then oscillated about the position 
of minimum potential energy in virtue of the kinetic energy 
it had acquired in falling from the position to which it had 
been raised. 

He had ventured to propound his theory of fluorescent 
organic compounds some tw'o years ago on account of the 
large number of fluorescent substances exhibiting tauto- 
morism. 

With regard to Dr. Power’s question about the relative 
action of hydrochloric and sulphuric acids, no difference 
in the production of fluorescence was observed in the^ 
majority of cases. The two acids, which lioth have one 
point in common, viz,, that they are strong acids, behave 
in the same manner in inducing a green fluorescence in the 
case of fluoran derivatives. 


I 

I 




Meeting held at the Chemists* Club, on Friday, 
December \0(h, 1902. 


DU. VIROIL COni-KXTZ IN TliK CHAIR. 


ANALYSIS OF TANNING MATERIALS. 

(FILTER-PAPERS AND DETERMINATION 
OF VOLATILE ACIDS.) 

HY WM. H. TEAS. 

The experimental work in connection with tannin, carried 
out by members of the Association of Official Agricultural 
Chemists, U.S.A. (A.O.A.C.), during the year 1902, was 
directed towards obtaining evidence (1) as to the best 
manner of filtering tan solutiotis before analysis, and (2') as 
to a standard method for determining the acid present in 
yard liquors. For investigation of the first point, two 
extracts, a chestnut and a quebracho, were issued to the 
members ; and for the second, a “ union ” liquor (mixed bark 
and hemlock). 

In the present paper the general results thus obtained are 
first recorded, amplified by some special work on the same 
subjects by one of the members, Mr. H. C. I^ead, and at the 
end will be found the changes recommended by the A.O.A.C. 
Committee, in the “ Official Methods ” for conducting 
analyses. 

A.O.A.C. Work for 1902. 

Filter-Papers . — A recent communication to this Journal 
(see this .Tournal, 1902, 691 — 692) makes clear the necessity 
of this inquiry and the general conditions under which it 
was carried out. It was shown that the amounts of 
“ soluble solids ” obtained in the analysis of a series of 
14 tannin solutions were greater when a single filter-paper 
was used instead of the official double paper (S. and S., 
No. 590, 15 cm.), the average inc^ea^e being 0*47 units per 
cent., I.P., excess ef filter-paper causes loss of soluble 
solids. The results obtained with the two extracts issued 
by the Association (Table I.) show that the amount of 
soluble solids is greater by 0*23 units per cent, in the case 
of the chestnut, atid by 0*74 units per cent, in the quebracho, 
when the single paper is used instead of a double one. The 
analyses were contributed by some 12 different workers, and 
the individual results correspond closely with the average, 

I whilst in only fwo instances (both chestnut) were the 
soluble solids found to be higher with a double than with a 
single paper. The single paper requires a longer time for 
filtration, and error may thus be introduced, unless every 
possible precaution is taken to guard against evaporation. 

Owing to the difficulty of obtaining quite clear filtrates in 
some inatances, the Beporter on Tannin hesitates to recom- 
mend the official adoption of merely a ungle paper, despite 
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its greater aecaraoy in other case#. With a double paper 
and the use of kaoliu as at present authorised, perfectly 
clear tiltrates eTeu of an uucUrified quebracho can always 
be seenreii. Yet it is questionable whether the analyses of 
such extracts, even with these precautions, pivc a true 
estimate of their value in the ti^uyard, cousidering how 
greatly the mode of dissolving them differs from lal>oratory 
methods. The author therefore favours the trial of a single 
paper for the generality of work, with the proviso that only 
perfectly clear tlltrates shall be evaporated for determination 
of solids, and most of the members who report on the 
subject share this opinion. 

Tarlk I. 

“ Solublf Solida ” when Fiitenui through One 
or I'wo Filler -draper a-^ baaed on 26 (.'omplete Analyses — 
hy Aftmbcra of the A .O.A.(\ 



Chestnut Kxtracl. 

S. Si S., No. 6no I'aiMjr 

Quebmeho Kxlrnet. 
S. k S., No. 5t>U PaiKT. 


Single. 

Double. 

Single. 

Double. 

Mojiii valiM* 

Per Criu. 

l*ei‘ CiMit. 
42T>S 

Per Pent. 
4;P75 

Per Onl. 
Lroi 

HiKh(‘st value. . . 

4J-3I 

4152 

42 •4C 

41-72 

Lowf.sl value. . . . 


45 •7.1 

4rt'2{ 

H-tP) 

Groulest vuruilitjii 

0-71 

1*10 

2 *48 

;p04 


JJvtennination of /lei</ in Tan Litiuors. — Tlie union 
liquor was examined by three difTereut methods, its original 
composition having been maintained by addition of formal- 
dehyde. 

Distillation Method — The dlrcetious issued for conduct- 
ing this process were as follows: — Take 125 c.c. of original 
liquor, distil over 100 c.c., and titrate the distillate with 
N/10 NaOlI, with phenolphthaieiii as indicator. Call the 
result so obtained 80 per cent, of the total volatile acid in 
the liquor; /.e., HO per cent, of the acid in loo c.c. of 
oiiginal liquor. This method was formerly used in the 
laboratories of the Lnited Spates Leather Co., as the result 
of experiments made some years ago. It has been regarded 
as a fair coiupjrative method for the determination of 
volatile acid, the lower results being ntlributahle to the 
lactic acid present in the liquor, and which is not estimated 
by this process. No distillation method returns the Jactie. i 
acid, because it cannot be distifled unchange<l, but becomes ! 
lactic anhydride, and finally Uctide. The results obtained j 
by members of the A.O.A.C. appear in Table IV., but, at 
the sugge.stion of the lieforee on Tannin, experiments were i 
made with known amounts of the acids concerned, and also 
with a mixture, and these results appear in the following 
tabic : — 

Tablk II. 

Showing Amounts of Lactic and Acetic Acid recovered 


— 

by Distillation. 

Commeroinl Samples. 

Strength 

of Solution Foimd. 
used. 

Pure Samples. 

Strenj^h 

■ of Solution Found, 
used. 

Acetic acid 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent. 

O’dtH 

0*69 

' 0*84 

0 44 

Lactic acid cal- 
fe,.culated at ace- 
tic. 

0*68 

0*019 

0*88 

0*011 

Lactic and acetic 
acid (equal 

L parts) . 

0-623 

0*371 

0*86 , 

’ 

0*82 


Kohnstein-Sinand Method . — 100 c.c. of the original liquor 
were heated with 3*4 grms. of freshly ignited pure magoeaia, 
filtered, and the mignesia determined gravimetrically in the 
filtrate. Tneoretically, this is probably the best method, 
bat it is too tedious, and requires too much care and time 
to be of practical use in a laboratory where many acid 
determinations are made. The filtration of the liquor is 


slow, and, in the case of many heavy liquors from acid 
hemlock tanneries, is impossible uoless the funnel it kept 
hot hy meaus of a hot-water jacket. 

Charcoal Methods . — For iliese methods, 1(H) c.c. of the 
original liquor were diluted to 5()n c.c., and the dilute<l 
solution employed for methods (u) and (/>). (n) To every 
100 c.c. of diluted liquor add 2‘r> grins, of aiiimal charcoal, 
stir thoroughly every 15 minutes for two hours, throw on a 
filter, and titrate an aliquot part of the clear filtrate with 
N/10 NaOH, after the addition of about 2iK) c.c. distilled 
water. (/») To 100 c.c. of diluted li»]udr add 2‘.) grms. of 
charcoal, bring to boiling ]>oint with constant stirring, 
filter, and titrate. 

For comparable results by the charcoal method the 
animal charcoal must he free from acids and carbonates, 
riie sample i.ssncd by the Association is imported, aud has 
given regular results for the last six months, llesults by 
these methods are generally lower than the actual acid con- 
tent, hut the disparity with every lot of charc(>ul, if of the 
best ijnality, is constant, and hy a sniiabh* correction nearly 
ahsoluie results are obtained, 'riie n snlls obtained from 
method (u) are invariably lower than those given by (5), 
probably because of the length of time during which the 
liquor is heated. 

Mr. Head also apjilied t)u* two methods to known quanti- 
ties of acid, using two samples of charcoal, one furnishiHi 
by the Heferee (c), ami the othor an impure variety (d) 
purified by treatment with hydrochloric acid and water. 
Methods (a) and (5) were employed, the latter modified hy 
using a ilask with tube condenst'r. 

The Heferee also made similar experiments with the 
charcoal (^H) issueil in iyo2. 

Taui.u III. 

S/iowin j Amounts of Acid recovered 

after Treatment with various Samptea of Charcoal-^ 
it) c.c. of Solution mutratised : — 


Acc>tic acid 

Lactic acid 

Lactic and acet ic 
acid. 


Chiireoal. 

1 Without 
! (rofituient, 

•Vlothod (rf), 
o.c. of 

Modified 

Melhoil(5), 


1 <'.C. ol 

1 Alkiili. 

Alkali. 1 

e.e, of 
Alkali. 

( (^) 

- (r/) 

( R. 

I 8*85 

0-96 

7*1 

1 8*8.) 

7-70 

7*96 

10-8 

9*4 

9*9 

1 (v) 

7*7.') 

5-3 

5*36 

\ id) 

7-76 

7-65 1 

7*66 

1 H. 

10*2 

8*8 

916 

( {c) 

(d ) 

( R. 

8-;k) 

fi-90 

6-96 

8*. SO 

7 •06 

7*80 

11*4 

9-9 

10*1 


It will be noted that the charcoal lurnished by the writer 
(d) gave almost theoretical results in the cate of lactic acid 
solution, hut with the acetic acid solution a considerable loss 
of acid was experienced. Hy treatment of the acetic acid 


Table IV. 

Showing Percentage Amounts of Volatile Adda in a Yard 
Liquor found by various Methods. 


Distillation. 


j Charcoal (R). 
Kohnsteiu-' 

Sinmmi. Method(a).i ■MethoU(6). 


If.T. Wilson.... 

0*365 i 

0*360 

f 0-,S97 
0*393 

f 0*426 
to* 420 

H. C. Reed 

0*391 

0*446 

0*42 

0*472 

P. P. Veitch .... 

0-38 

0*60 

0*41 

0*45 

J. H. Yocum.. . . 

0*40 

0*44 

0*31 

0*36 

F. H. Small 

0 JKJ 

0*06 

0*40 

0*42 

C. K. Brown .... 

0*37 


0*37 

0*43 

W. H. Alsop.... 

0*37 

0*48 

0*36 

0*42 

F. Aldcn 

0*438 


0*44* 

. . 

H. Gei’bcr 

0-37 

0*67 1 

0-39 : 

0*44 

0. 0. Hildebrand 

( 0*362 > 
l0*354i 


; 10*375 

tO-380 

0*44 

0*45 

W. H. Teas 

0*860 

0*53 

0 38 

0*41 

J. H. Morton ... 

0*31 

0*73 1 

0*39 

0*46 


* Heated for three hours. 
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with various amounts of charcoal, and calculation of the 
correspondiug loss, practically theoretical results were 
obtained. Accurate results were also obtained by the use of 
purified bone-black. 

From the above table, the Kohnsteln-Simand method 
appears to give least concordant results, owing, probably, to 
slow filtration and the amount of manipulation required. 
The distillation method has been criticised above. The 
results in Table IV. agree closely with the figures obtained 
by use of charcoal, but it has been the Referee’s experience 
that many liquors showing a certain percentage by the 
distillation method give almost double the quantity when 
treated with charcoal. It seems t(» be the opinion of the 
majority of the collaborators that charcoal methods are 
sufficiently accurate for official adoi)tion, though one member 
advocates the method in which tannin is first precipitated 
by gelatin, and the filtrate is titrated with alkali and 
litmus as indicator. 

The information obtained during this experimental work 
was duly reported by the Referee to the Committee, and is 
embodied in the following : — 

Changet in the Official Methods ” recommended by the 
Committee on Tannin {see this Journal, 1901, 1246 — 1249). 

1. To omit the moisture determination in extracts. 

2. To change {b) in para. III. so as to read : — 

Evaporations shall take place under precisely the same 

conditions as to contact with steam or a metallic plate ; 
all dryings called for after evaporation .shall be done by one 
of the following methods, under precisely the same con- 
ditions, so that the different residues of each analysis may 
occupy the same shelves in the drying oven: — 

(1) For eight hours at 100"' C., at the temperature of 

boiling water in the steam oven. 

(2) For six hours at 100'’ C. in air-bath. 

(3) For five hours at 100® C. in vacuo. 

3. Para. V. lifoluhle solids to road as follows : — 

Single-pleated filter-paper (S. and S., No. 500, 1.5 cm.) 

shall be used. To 2 grms. of kaolin add 75 c.c. of the 
tanning solution, stir, let stand 15 minutes, and decant as 
much as possible (not on the filter), again add 76 c.c. of 
the solution, stir, and pour this liquor on the filter. Keep the 
filter full, reject the first 150 c.c. of the filtrate, collect, 
evaporate, and dry the next 100 c.c. The portion dried for 
determination shall be perfectly clear, and evaporation 
during filtratiou must be guarded against. 

4. Para. VI. Non-tannins. Two grms. of kaolin to be 
used when filtering. 

5. Omit para. VIII. on testing hide powder, and section (6) 
of para. IX. 

6. Provisional method for the determination c'f total 
acidity in liquors : — Place 100 c.c. of the liquor in a 500 c.c. 
fiask and make up to the mark with water. To 100 c.c, of 
the diluted liquor in a flask, fitted with tube condenser, 
add 2 grms. of chemically pure animal charcoal. Heat to 
boiling temperature with frequent shaking, cool, filter, and 
titrate an aliquot part with N/lO alkali. 


^ottmgbam Britton, 


Meeting held on Wednesday, November *2Sthy 1902. 


MR. L. ARCHBDTT IN THK CHAIR. 


FACTORY COSTS. 

|BY H. 8. GARRY. 

(This Journal, 1902, 1489-1443.) 

Discussion. 

Mr, Paton understood the author to say that engineers 
had gone in for costing and chemical manu&cturers had not, 


the implied reason being that engineers* costing wa.s com- 
paratively easy, while the other kind was not. He did 
not agree with this view. When Mr. Garry said the 
remuneratioD of labour shotdd be in direct ratio to the 
efficiency of its production, every employer would be with 
him. That was as it should be, but, unfortunately, labour 
combinations frequently prevented it. The paper stated 
that special difficulties arose in every industry. vSo they 
did, and consequently there were seldom two factories where 
exactly the same costing system would apply. Markets 
fixed selling prices, and did not take much notice of direct 
factory costs. Cost of raw material had really very little 
to do with the factory or process raanaKer. He had to 
do with the raw material in the sense of turning it into 
the finished product, but its cost did not necessarily affect 
him. The factory manager and his foreman could not 
help it if the price of raw materiHl went up a pound a ton. 
It was iinporiant to di.stinguish very clearly between 
factory costs and costs which occurred in various other 
directions. In all factory co‘t accounts there must be 
a number of divisions or sections. The question arose as 
to how far it was wise, or np to what point it paid, to 
divide and subdivide. It was a question how much ought 
to be expended upon keeping factory costs. In some 
cases it appeared to be overdone. Speaking of a standard 
on the basis of which costs were to be compared, Mr. Paton 
said he did not fully grasp the one which the author of the 
paper set up. It was a varying standard. If the standard 
of comparison were altered every few years it would make 
it rather a puzzle to compare costs over different periods. 
Why was a varying standard nece.ssary ? Another paragraph 
spoke of depreciation reprebenting a secret plant reserve, 
but that needed a little more explanation. The author 
went on to say, “ to the directorial mind it was a fund to be 
increa.scd in good times, and reduced or omitted iu bad limes.” 
The latter course was simply blinking at consequences, 
aud would only put forward accounts which were not 
correct. If they allowed depreciation in what might be 
considered a rather liberal way in good times, that did not 
justify its omission altogether in bad times. In matten 
of depreciation he should like to lay some stress upon the 
factor to be brought in for what nnglit be called “ anti- 
quation.” Mr. Garry spoke of the life of the machine 
from the view of the process, but he (^Mr. Paton) should 
speak of the machine as practically something which in 
the course of a few years might still be in very good 
condition, capable of doing as good service as ever, but 
might have become absolutely obsolete ; and the manu- 
facturer who did not allow something for “ antiquation ” 
was not costing or depreciating properly. 

Mr. Pentecost said they all appreciated the manner in 
which Mr. Garry had brought the matter forward, and the 
intelligent suggestions he had made. From his own point 
of view, I'.owever, he felt there were several difiiculties. 
The matter of the standard was one of the principal ones. 
In the industry with which he was connected the cost was 
affected by the weather, e.g , humidity aud temperature, and 
it would be necessary to vary the standard constaiuly if it 
were to be at all reliable, so that to some extent a standard 
prepared for one three months would not opeiate satis- 
factorily for the next three months. But they must 
recognise that Mr. Garry’s paper was of distinct value to 
chemical manufacturers ard manufacturers in general. 
With regard to chemical plant consumed, so to speak, in a 
fairly short space of time, the question bad arisen as to 
whether it should be couuied as depreciation of plant or 
included in current expenses. He thought the latter was 
preferable. 

Mr. E. A. Lewis did not agree with Mr. I’aton that 
chemist.s were not the proper persons to supervise an 
industrial process, because properly trained chemists ought 
to be able to supervise all purely chemical or raetalliirgical 
proceases, after having experience in the management of 
men. 

Mr. Meooitt said that the output was dependent on the 
department whieh could turn out the least work, and his 
method had been to take the department which could turn 
out least as a standard and call ii 100. Borne departments 
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could produce 30 per cent, more than they required^ and 
the oxcvtM lutgnt be held over until another week when 
there might be a deticleocy. The question of standanl was, 
not one of yielding, but really the percentage on the 
theoretical quantities they ought to produce considering the 
condition of the plant. | 

Mr. Wari> thought they all had different notions or ; 
definitions of the word standard.” The paper dealt with ' 
the standard of cost. Mr. Patou spoke of the standard of i 
yield, and now they had a standard of output before them. , 
It seemed utterly impossible that one system of cost could ; 
cover three such different quantities as that. Tliey ouebt 
to consider a system from the works point of view, rather 
than have a complicated system. Let them take the value 
of the materials producetl, and, if they desired to compare ; 
them with a standard and include the question of the cost | 
of raw materials, vary the standard with the cost of the . 
raw materials. One thing which struck him was that the 
tables appeared to imply that a reduction iu the total 
quantity made wouhl in some way or another affect the 
pro{>oriiou between the various materials produced. Why 
a reduction in the output sluuld affect the proportion of 
the materials produced he utterly tsiled to understand. 

The CiiMKMAN suggested, in reply to some remarks by 
Mr. Patou, that if properly trained chemists were properly 
employe<i, they would be found of very material use. Hut ! 
the chemist must be allowed access to the isme outside ' 
sources of information which evt-ry engineer obtained as a j 
matter of course, and not be shut up in a box and expected i 
to evolve everything out of his own inner consciousnesw. ! 
Chemists, as chemists, were, as a rule, paid such inadequate i 
sslaries that capable men of intellect and education had no 
inducement to become chemists ; they found it pai<I them = 
better to become process managers. This was not likely 
to be altered until sciemific (raining and attainments came | 
to be considered as iinportan in men holding the chief 
positions in works as business capacity and the power of ! 
managing men. 

Mr. Garky, in reply, said that he was very gratified that 
the subject luul proved, by the discusfion, to be one of general 
interest to tl\e section. Mo!*t oi the remarks made were, 
however, in agreement with his views. There were few 
experts, if any, in costing who would not rather prefer to 
deal with the engineering industry than that of chemicals, 
on Hccouut of the greater^ certainty of identification of 
individual units of production in their progress from raw 
material to finished product, for purposes of costing. The 
standard appeared be the point wnich attracted most atten 
tion, and although each speaker appeared to be under the 
impression that his own particular busiuess was the one 
special busine^8 in which no standard could be fixed, they 
were all using a standard of output, consciously or un- 
consciously, and the use of such staudard was having an 
effect on their minds in the problems of everyday costing, 
whether they were aware of it or not. They could not get 
away from it, and it was better to organise and make use 
of it than to work blindfold. The standards of efficiency 
which he advocated embraced both quantity, yield, and 
expenses, and would, iu auy progressive factory, ** rise on 
stepping stones of their dead selves to higher things.’^ 
Therefoie it must rise (not vary) with the efliciency of the 
factory as the standard approached nearer the ideal. 

With regard to the employment of chemists as process 
managers, it might be that the persecution of the chemists 
by way of miserable salaries might result, like the persecu- 
tion ot the Huguenots in the 16ih century, to the benefit of 
the industrial wmrld and the establishment of new improved 
methods of manufocturiog in the chemical and allied 
industries. 


;i»rottist) ^rrtion. 


MBiting held at Kdinhunjh, on Tuesday, 
January 27f/i, i9i>3. 


Mn. D. M. nOTT IN TIIK Oil A lit. 


IRON" STAINS IN RKLATION TO 
HYROCIILOIUTKS IN LlNKN HLEAClllNG. 

nv LKONAUi) nriuniN, ni.n,, anh alkx, i>. white, n.sk'. 

T'ho 111 ('n-bleacher is usually more fainiliar with iron stains 
than ho cares to be, and he takes such measures as his 
experionee has taught him to aci<q>t in order to avoid their 
appeal anoe in the fabrics undergoing treatinent at hia bands. 
Despite these rm usares, however, iron stains do appear from 
lime to time, and it is not infrequently found that the places 
at which they oecur in goods in proct^ss of bleaching are at 
least unduly tender if not uetually showing holes. The 
occurrence of these stuius is, as a rule, confined to the 
earlier stages of the bleui hing, the stains generally making 
their appearance while the goods are still in a brown state. 

There arc two coininon kinds of these iron stulos ; the 
one consisting of patches which are very irregular in shape 
and in the intervals nt whitdi they appear on the web j the 
otlnr consisting of narrow, and sometimes exceedingly 
sharply defined bars which cross the warp, at right angles 
or diiigoually, at somewhat regular intervals. Both kinds 
have a ilark-brown appeuricce, and show little resemblanoo 
to the familiar orange yellow iron stains whieh are so much 
disliked in most hoiiseholds by those who are responsible 
for the domestic linen. The dark colour is due to the 
presetioe, in the stuln, of orgniiic colouriug matter taken up 
during the process of lye-boiling, ana attached to the iron, 
which here acts as a mordant. 

When the stains of either kind are first (observed, 
j tendering at the stained parts has, in many instances, 
already taken place, and sometimes there are holes in 
j the fabric sufficiently large to permit of the closed hand 
being easily pasned through them, lu other cases little or 
DO indication of tendering is recognisable. 

We may here state that wo have now definitely ascertained 
the sources of both the kinds of stains referred to above \ 
but tracing out and following the trains of circumstances 
which lead to thoir funuatioii do not lie within the scope 
I of this paper, iu which we propose to consider only tbe 
I relation of the htuius themselves, when once product^, to 
the subsequent treatment of the staineil goods witb hypo- 
chlorites and, iocidentally, with acids. 

We have carried out numerous experiments with the 
stains, both in cases when they were accompanied by 
tendering or boles, and in cases when no appreciable 
tendering could be recognised, and we have made special 
exaininution of tho question whether treatment cf the 
stained fabrics with solutions of hypochlorites is to be 
regardiMl as dangerous treatment of uiitendered goods. 
In the course of toe experiujents it soon became apparent 
that the stains could not be got rid of either by treatment 
with dilute acids alone or by hypochlorite treatment alone. 
Dilute acids dissolve out the iron, but still leave brownish 
stains, due to the organic coiouiiug matter towards which the 
I iron has acted as a mordant ; hyp(»chloritcs, on the other 
I hand, destroy the organic colouring matter, but leave iron 
stains of the usual orange-yellow colour. The stains can be 
; completely removed by successive treatment of the stained 
; materials with dilute acid and with dilute hypochlorite 
i solution, thorough washing with water being carried oat 
1 after each of these operations ; or the order of treatment 
: may be reversed, with equally good results as regards the 
: removal of the stains, the hypochlorite being used fintt, 

I and then, after washing, the dilute acid, 
i It was of interest, however, and of no small importanod 
i in practice, to ascertain whether the treatment first with 
j hypochlorite and afterwards with acid presented any 
’ element of danger to the strength of tho fabric, whieh might 
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be avoided by using these agents in the reverse order ; and j 
to the settlement of this question oar experiments were | 
directed. ! 

An early set of experiments consisted in removing stains j 
in cases where no tendering of the stained materials was | 
noticeable, some by nsing hypochlorite first and acid after- j 
wards, others by using acid first and hypochlorite after- ! 
wards. The samples treated by these two methods were , 
not distinguishable from each other in respect to strength ; 
or any other feature that wo were able to study, and as a ; 
consequence, we were disposed to think that, contrary to ' 
the common belief or tradition amongst bleachers, the i 
treatment of an iron stain with u hypochlorite solution ' 
was an operation from which damage was not likely to ; 
result. • ' 

The matter stood in this condition when the investigation ; 
by one of us of the action of solutions of hypochlorites upon j 
metals furnished some results which suggested that the , 
treatment of ferric hydroxide with hypochlorite solulions j 
might result in the liberation of oxygen, and that if this 
were so, the treatment of iron stains on linen with such 
solutions would most probably result in increased oxidation 
of the cellulose at the stained places to such an extent as to 
determine the premature appeaninee of holes at these places 
in the ordinary course of wear. 

In order to investigate this point, freshly precipitated 
ferric hydroxide (obtained by adding ammonia to solutions of 
ferric chloride, filtering off the precipitate, and thoroughly 
washing it) was introduced into a 500 c.c. Bunsen mercury 
gas-holder, which was then completely filled up with bleach- 
iug powder solution, and in order to prevent any decompo- 
sition of the hypochlorite solution by light or heat, placed 
in a dark room the temperature of which did not rise above 
C. Gas wag evolved almost immediately, slowly at 
flrit, but with iucrcasiug rapidity. In 24 hours 300 c.c. of 
gas had collected in the apparatus, 'rhis gas, on analysis 
was found to contain 96-7 per cent, of oxygen and 3*3 per 
cent, of nitrogen, the presence of the litter being due 
doubtless to air dissolveil in the bleaching powder soliitioo. 

In view of this striking result, the observation of which 
we believe to be novel, we were considerably shaken in our 
opinion that iron-stained linens might be subjected to hypo- 
chlorite treatment without risk of over-oxidation, with its 
accompanying tendering j and consequently we made some 
new experiments upon very badly stained linens. The j 
latter were subjected to more severe treatment with hypo- | 
chlorites than it i.s customary to give in any ordinary 
bleaching practice, but still we failed to obtain evidence of | 
their having sustained any damage. I 

It is possible that conditions may arise in actual practice 
on the large scale which were not realised in our experi- 
ments ; and it may also be that, without the ordinary test 
of prolonged wear, the defects of any portions of the ina- [ 
terial which had been to some extent tendered would not | 
be sufficiently marked to be recognisable. At any rate, ' 
while the ferric hydroxide experiment shows that, on i 
grounds of prudence, the bleacher would, perhaps, be well | 
advised in avoiding the treatment of iron-stained linens : 
with hypochlorites prior to their treatment with acid, we | 
have not been able to establish by experiments involving j 
conditions resembling those reasonab’y likely to occur in | 
practice, that any harm would result iroin his so treating 
them. 

ACTION OF SOLUTIONS OF 
BLEACHING POWDEK AND OF HYPOCHLOROUS 
ACID ON METALS. 

BY ALKX. D. WHITE, U.Sc. 

It had frequently come under notice in carrying out the 
ordinary operations associated with the bleaching of linen, 
that if particles of metallic iron, clean and iree from oxide, 
were allowed to come into contact with linen in presence 
of the ordinary “ dip,” or bypochloiHe solution, a vigorous 
reaction took place, and in a very short space of lime 
complete ** tendering” of the linen— with production of 
holes— took place at the spots where there had been contact 
with the iron. 

Experiments, in which strips of polished iron wrapped 
round with as pure cellulose us could be obtained — 


thoroughly bleached linen being used in some cases, and 
pure filter-paper in others — were immersed in bleaching 
powder solution of 1*040 sp. gr., showed that, in addition 
to the disintegration of the fabric, ferric hydroxide was 
produced, and a gas evolved. The gas was examined, and 
found to be oxygen j the cellulose was thoroughly washed , 
treated with sodium bisulphite solution, and washed again, 
in order to remove all hypochlorite j and then dyed in 
solution of methylene blue cold) (Witz, 

Bull. Soc. Ind. Rouen, [10], 5, and [11], 2). The charac- 
teristic colour reaction round the holes and at the 
** tendered ” spots showed that the tendering was duo to 
the local production of oxycellulose. 

Oxycellulose is then produced by the action on cellulose 
of nascent oxygen ariiting from the interaction of hypo- 
chlorite solution and iron. 

Action of Bleaching Powder Solution on Metals. — A 
series of experiments was carried out to show the action 
of bleaching powder solution on metals. The results will 
bo found in a table (page 183). The apparatus used in 
each case consisted of a Bunsen gasholder of 500 c.c. 
j capacity, into which three strips of the metal under exami- 
I nation, each 100 mm. long, 10 mm. wide, and 1 mm. thick, 
were introduced. The vessel was then completely filled 
I with a freshly prepare! solution of bleaching powder of 
! 1*040 sp. gr. and the stop-cock closed. From the lower 
j opening of the gasholder a bent glass tube was led into a 
j further quantity of the solution contaiued in a beaker; at 
' its outer extremity, where it dij)ped into the solution, the 
j tube had been drawn out almost to a capillary in order to 
! prevent, as far as possible, diffusion backwards into the 
gasholder of solution richer in dissolved air or in hypo- 
I chlorous acid than the solution in contact with the metal. 
The vessel, after being lillcd, m'us immediately transferred 
to a dark room, where the temperature varied between 
12® C. and 15® C. 

In the case of /row, a brisk reaction began at once, with 
production of a copious brown precipitate and evolution of 
gas ; about 500 c.c. of gas collected in 48 hours, d'be brown 
precipitate was found to be ferric hydroxide ; the gas con- 
sisted of oxygen, mixed with a small quantity of nitrogen 
due to air dissolved in the hypochlorite solution, and swept 
out by the oxygen. No ferric compound was found in 
solution, nor was any chlorine set free. 

Soubeiran (Annales de Chimie et de Physique, [48], 
1831) in\estigated the action of hypochlorites on iron. He 
says: ‘ The iron is transformed almost immediately into a 
red powder. The odour disappears, the liquor retains 
hardly any traces of iron, while the precipitate itself is 
only oxide of iron free from chlorine.” 

Balard (Annales de Chimie et de Physique, [57], 1834) 
only says “ iron is very readily oxidised.” 

Tin. — According to Soubeiran (Joe. cit.'), oxychloride of 
tin is produced and oxygen evolved, “ but the amount 
evolved is so small that I would uot have hesitated to 
attribute it to spontaneous decomposition of the hypo- 
chlorite, had the same phenomenon not shown perfectly 
sharp in operating with copper.” Balard says (loc. cit.) : 
“ as to tin, ii becomes promptlj"^ enough oxychloride, wbik) 
giving rise to a slight evoluiion of chlorine, mixed with 
oxygen,” 

In luy experiments it was found that stannic acid and 
oxygen are the only products of the action, which goes ou 
: very slowly, only 40 c.c. of gas being evolved in 96 hours. 

! In order to ascertain the change in the amount of nitrogen 
! produced during the reaction, the gas evolved at first was 
! withdrawn, and the apparatus filled with the hypochlorite 
I solution which has already been used. 

Copper. — Soubeiran (toe, cit,) says : A sheet of copper 
; plunged into a solution of bleaching powder has formed 
! little by little on its surface a blue layer of oxychloride. 

I At the same time one sees small bubbles of oxygen evolved, 
j The action proceeds slowly, and in order to hasten the 
I production of the gas, I have had recourse to finely-divided 
i copper, which has made the experiment less slow, hut has 
I modified the result, making the precipitate become green. 
' The evolution of oxygen which is produced in these circum- 
; stances is a remarkable fact which I had thought at first 
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to ba able to attribute to the apoutaueous decomposition of 
the hypochlorite, but ] have rccoguiW that it belongs lo 
the particular circumstances of the experiment. lu observ- 
ing, comparatively, one with hypochl<»rite by itself, the latter 
has not furnished a notable quantity of gas in tiie space of 
time required for the reaction with copper.*' 

llalard sxiys (/or. cU.) : “ as to copper, it becomes promptly 
enough oxychloride, while giving rise to a slight evolution 
of chlorine mixed with oxygen.” 

Copper turnings were used in the present experiments. 
The action goes on slowly, and a green oxychloride of 
copper and oxygen are the prcKluois of the action. Id 
12 hours, 60 c.c. of gas were evolved; in the following 
12 hours, 70 c.c. of gas were evolved; and in the following 
12 hours, 55 c.c. 

.<4rsc;i/r.— Soubeiran (/or. cit.) states ‘‘ that calcium 
arsenate is pnsluced and there is evolution of chlorine, 
which disappears in turn if the arsenic is in excess.*’ Ihilard 
(/oc. ci(.) simply states that ealcium arsenate is the pro- 
duct of the action, and repeats the observation of Soubeiniri 
that “ surfaces of arsenic which had become blackened by 
contact with air rapidly regain a metallic lustre if dippetl in 
hypochlorite solution.” 

in a number of experiments iimtlo by me, in which smuU 
lumps of arsenic, about 1 c.c. in size, were used, oxygen 
has always been obtained as a product of the action, in 
a»ldition to the calcitun arsenate; fio liberation of chlorine 
was obtained under any circumstances. 55 c.c. of gas were 
produced in the first 72 hours, and 60 c.c, in the subseqtient 
72 htjurs. 

Nickfl . — Cubes of nickel about I c.c. in size were used. 
These were rapidly attacked, with formation of nickel 


I hydroxide and brisk evolution of oxygen. In 12 hours 
I 160 0.0. of gas, containing *.*7 *9 percent, of oxygen, had 
collected. This gas was all withdrawn and the apparatus 
; refilled with the liypochloriie Bolutl«>u that had already been 
used. The evolution of gas then beoamo much more rapid, 
and in the next 12 hours over 40i> c.c. of ga* had oollectiMl. 
'fhis increased evoltith>n of gas is duiibilcss due to deeotn- 
: position of the bleaching powder solution by the nickel 
hydroxide produced. 

f5)/>a/f.— Cubes of cobalt about 1 c.c. in si/e were used. 
Action goes on more briskly even tlian in the cast* of 
nickel; cobalt hydnixide and oxygen art* j>roduced. In two 
hours no c.c. of gas were evolved, ami in the fir.st 12 hours 
500 e.c. ; in the following four hours IdOce. of gas were 
cv<dved. 

Aluminium — .\linniniurn filings are rapidly attacked, vyith 
brisk solution of hydrogen; wire, even wlu;n fialtened into 
the form 'd rildion, i.s attacked only very slowly, five or six 
days being recpiired I'or the collection of 40 --50 c.c. of gas ; 
calcium uluininite is also a product of the lurtion. 

Mixe.l witli tlie hydrogen rluTc is always a small quantity 
of oxygen and nitrogen from air disiolved in the Hobition. 

il/oywc.v/nai. — Iritbcr in the form of rilibun or small blvicks, 
luaguesium isattucked with great rapidity, brisk eflcrvesoence 
of hydrogen taking pla<*c, while magnesinm hydroxide is 
precipitated. In 12 hours 5ut) e.c. id gas were ohtaiiujd. 

Antimnni/, Lead, Zinr, and ('titiminm . — Antimony and 
cadmium are not attacked ; lead i.s only atracki‘d to a very 
minute extent after many ihiys, owing to th«^ presence of 
iron as impurity ; and zinc is similarly only acted on heeanse 
o< the presence of rseiiic. 


Table sbomny the CompnMau of G.isco«$ Mivtares e mloettaj the Aetimi of U eackimj I'amier Sahitiim o„ .Uetah. 

Mi-t.ilusMi T'"- ' NickiO. 

^ , . 40 0 c. III .W C.C, in ' W c.c. in tin c.c, in 76 c.c. in W c.i*. in .55 c.c. In 66 c.c. in 

Ouiintitv of (i iH evolved \ About .5(M» c.c. m , ,„.xt , Pirst Second , Tliird First i 

qniintit> ori..i8C\(i eu ^ Honrs. ts; Hours. 72 Hours.; 4S Houix. J2 Hours. 12Honr.s.| 12 Hours. 72 Hours. 72 Hour*. 


Oxygen 

Nitrogen 

}lydrugcn ^ 


Percent. Per Out. IVrticut. Per Cent. 
im*0 68 •! JM) 47 07 u; 

2(1 rn 2*4 


Percent. Per (Vjni. Per Cent.; Per Oent. Per Cent. Per Ont. 
<is“i ' nt'.’t j as*8.5 v»;ri5 u7*6 

ru ; 6*7 I i u ri5 , tp4 


Metnl used 


Cobiilt. 


Aluuiininni. 


Magnesimn. 


Quantity of G/is eiolvcd. 


no c.c. 
in 

2 Honrs. 


rsKi c.c. 130 c.c. in 

in next 

12 Hours. 4 Hours. 


Alxail .50 c.c. colksdeij in 
Fi\e or Six Hny». 


r/K) c.c. in 12 Hours. 


Oxygen.. . 
Niinueii . 
Hydrogen 


Per (^eiit. Per(k*nt. 
! OH-4 

i 3'd 


J’er(-onf. Per Out. 
W1 2*20 

(111 .'r7.5 

oro.5 


Per t-viit. 

Pvr Cent 

ri 

2-1 

3 '2 

2 0 

’jyi 

11.5 -.’I 


Pi r Out. I’er Cent. 
0-44 tl’t 

0T,k 0*15 

}nro2 W'O 


Action of Sunlight on Bleaching Powder Solution . — 

It has been mentioned that all the experimenti were 
carried out in a dark room. This precaution was taken as 
it had been observed in the course of some preliminary : 
experiments that if exposed to bright sunlight a solution of ; 
bleaching powder gives oflf bubbles of gas. 

Grouvelle (Ann. de C/him. etde Hhys., [17], 1821) stales 
that ” this gas is without doubt oxygen ” ; and Moriu (idem, 
[37], 1828) states that ” it is pure oxygen.” Soubeiran too 
(fidelity [48], 1831) refers to the rate at which solution of 
hypochlorite gives off oxygen owinj to spontaneous decom- 
position. No detaiU are given of any analysis of the gas. I 
Imnge and Landolt t.Chem. lad., 8 ) ^ttive determined the 
loss of strength of solutions of hypochlorites of calcium, ; 
aluminium, zinc, and magnesium on exposure to diffused 
daylight for periods up to 83 days, but make no mention of 
haviug ootic^ any evolntiun of gas. 

To investigate the effect of sunlight, the following er* 
periment was made A 500-c.c. Bonseo gasholder was 
completely filled with freshly prepared bleaching powder 


solution of 1 ’060 sp. gr. The glans tube leaiiing from the 
lower opening of the ves-^cl was drawn out almost to a 
capillary and allowed to dip into bleaching pow der solution 
ill a beaker ; the apparatus was then exposed where it 
would get the benefit of any sunlight that might come. The 
first seven days (it was in February ) were pernstently diil. 
and cloudy, and no evolution of gas took place. On the 
eighth day there m'us bright sunshine, and gas began to 
come off steadily in very small bubbles and in very small 
quantity; the evolution hud aimost stopped by 4.0 p.m. 
The ninth day wa.s cloudy, and gas was still bcung given off, 
though extremely slowly. 'I'he lOlh day was wet, and 
evolution had entirely stopped. The 1 ith and 1 2th days 
w'erc bright and sunny, and gas was given off briskly. 
Again, on the 18th day, which was cloudy, no gis was 
being given off, and the 50 c.c. of gas which had io this 
time collected were analysed; oxygen, 91*4 pet cent.; 
nitrogen, 8*6 per cent. 

The apparatus was refilled with the same solution and 
agnio exposed. During the toliowiog seven days, which 
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vere bright and ionny, the evolution of gas went on steadily, 
md 80 c.c. of gas were collected. Analysis of gas: ozygen, 
*6*3 per cent. ; nitrogen, 8*7 per cent. 

Action of Hypochlorous Acid on Metals . — The bypo- 
jhlorous acid used was prepared for each experiment and 
used immediately, and was obtained free from chlorine and 
bydrochlorio acid by the following method: Water holding 
freshly precipitated mercuric oxide in suspension was 
saturated with chlorine ; after filtration, the liquid was dis- 
tilled until one-fourth of its volume had passed over, the 
distillate shaken with precipitated calcium carbonate (to 
remove traces of chlorine or of hydrochloric acid arising 
from decomposition of the hypochlorous acid), and distilled 
again in presence of calcium carbonate. 

All the experiments were carried out in a dark room at a 
temperature between 12“ C. and ir»“ C. 

According to Baliird (Ann. do Chim. et do Phys 
[57], 1834) ferric oxide and ferric chloride are produced, 
with evolution of chlorine. 

Under the conditions of the present oxperimenta. hydro- 
gen was also always found as a product of the action. 
At first oxidation of the iron takes place with formation 
of much ferric hydroxide, while hydrochloric acid, the 
reduction product of the hypochlorous acid, interacts with 
the ferric hydroxide, iron, and hypochlorous acid, yielding 
ferric chloride, hydrogen, and chlorine. 

Yin. — According to Baiard (lot*, cit.) ‘*tin filings may ■ 
remain in presence of pure dilute hypochlorous acid for 
several days without making it undergo any decomposition 
and without losing its metallic lustre, but the presence of 
another acid makes the metal capable of bringing about 
decomposition. Tliis acid must fulfil the condition of being 
able to form with the oxide of the metal a salt soluble in 
water. When one acta with hyprchloroua and sulphuric 
acids on tin, the chlorine produced contains a small quantity 
of hydrogen. If concentrated hypochlorous acid be used, 
action takes place after some time owing to formation of 
chloric acid from spontaneous decomposition of the hypo- 
chlorous acid, the action being the same as takes place if 
sulphuric acid be present.’^ 

Freshly prepared, pure, dilute hypochlorous acid is found 
to act at once, though very slowly, on tin ; a white precipi- 
tate of stannic acid marie its appearance at once and went 
on slowly, steadily increasing in bulk. No evolution of 
gas was noticed, but free chlorine was present in the liquid, 
the slowness of the reaction no doubt enabling the water 
present to hold the chlorine in solution. The reaction seems 
to be a simple oxidation of the tin to stannic acid, with 
reduction of the hypochlorous acid to hydrochloric acid and 
consequent liberation of chlorine. 

Copptr and Arsenic , — Hesults were obtained agreeing 
with those o* Balard (/cc. cit,); in the case of copper, 
cupric chloride and an oxy-chloi ide are formed, and chloiine, 
mixed with a small quantity of oxygen, cvolvtdj in the 
case of aixenic, arsenic acid, a small quantity of arsenious 
chloride, and chlorine are the products. 

Nickel and Cobalt . — Action takes place quickly in both 
cases, with formation in the first instance of hydroxide of 
the metal and hydrochloric acid j the latter interacts with 
the hydroxide, producing chloride of the metal, and with 
the hypochlorous acid with evolution of chlorine. Inter- 
action also takes place between hypochlorous acid and the 
hydroxide produced, and oxygen is evolved. 


The products of the action thus are, in the case of nickel^ 
nickel hydroxide, nickel chloride, chlorine, and oxywn; 
and, in the case of cobalt, cobaltic hydroxide, cobaltous 
chloride, chlorine, and oxygen. 

Aluminium is acted on somewhat slowly. Hydrogen is 
evolved, and the liquid soon becomes cloudy from precipi • 
tation of aluminium hydroxide ; chlorine is then evolved. 

If excess of aluminium be used, and, after evolution of gas 
has ceased, the hydroxide be filtered off, the filtrate, on 
exposure to air, or more rapidly on blowing carbonic 
anhydride through it, deposits dluramium hydroxide, 
pointing to the presence in solution of aluminium hypo- 
chlorite. . , 

The first products are probably aluminium hypochlorite 
and hydrogen ; the aluminium is also slowly oxidised with 
formation of hydroxide, while the hydrochloric acid so 
produced interacting with hypochlorous acid causes the 
evolution of chlorine. In all the analyses of the gas a 
small quantity (up to 2 ptr cent.) of oxygen was lound 
mixed with the chlorine and hydrogen •, it probably arose 
from spontaneous decomposition ot aluminium hypochlorite. 

Maynesium di^8olves with great readiness, with brisk 
evolution of hydrogen and iormatiou of magnesium hypo- 
chlorite in solution, which is, for a hypochlorite, very stable ; 
on analysis the gas was found lo he practically pure 
hydrogen. 

Action of Hypochlorite Solution on Linen in presence oj 
Metals .— foregoing exi)eriment'» having shown that 
oxygen is evolved if iron, tin, copper, nickel, and cobalt come 
into contact with bleaching powder solution, experiments 
were made to ascertain if an effect, similar to that in the case 
of iron, would be produced if tin, copper, nickel, and cobalt 
were respectively placed in contact with linen undi rgoing 
hj pochlorite treatment, the conceidration of the hypcchlorite 
ami the diiraiion of each experiment being such as are 
customary in the ordinary ble iching operations. 

In the case of nickel and cobalt, oxidation of the cellu- 
lose and complete disintegration of the fabric took place 
very rapidly at the parts where the metals Ihan been in con- 
tact; inalrauch less degree similar results were obtained 
with copper ; with tin, no evidence of the formaiion of oxy- 
cellulose was obtained, nor was the strength of the linen 
affected — a result doubtless due to the slowness of the inter- 
action between tin and hypochlorite. 

Experiments with ulumimum and magnesium showed 
that their presence in contact with linen in the hypoehlorite 
did not at all affect the fabric, a re.^ult quite in accordance 
with the observed actions of these metals on bleaching 
powder solution. 

It has been seen in these experiments that the ordinary 
alkaline solution of bleaching powder at ordinary tempera- 
tures attacks iron, tin, copper, arsenic, nickel, cobalt, 
aluminium, and magnesium, mostly with great readiness, in 
all cases with evolution of a gas. Soubeirau and Balard 
have investigated the actions taking place with iron, tin,, 
copper, and arsenic, but do not remark having observed the 
evoluticn of oxygen in the case of iron and arsenic. (Jl 
the four metals, the examination of the action of which ia 
new, nickel and cobalt, in their behaviour, resemble iron, 
forming a hydroxide of the metal and causing rapid evolution 
of oxygen j while the action of aluminium and magnesium, 
giving rise to evolution of hydrogen from so powerful an 
oxidising agent as a solution of bleaching powder, is 
distinctive aud noteworthy. 
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I.-PLANT. APPARATUS AND MACHINERY. 

i'ompresxed Gases; Avoidance of the. Danger of E.rpto. 

sion in the Transport of . A. Lange. Zeits. aiigew. 

Chem., 1903, 16, [51], 1307—1817. 

Many of the explosions of cylinders of compressed gases 
are due to the cylinders being “ over filled,” /.e., the quantity 
of material introduced into them exceeds the limit imposed 
by the international agreement of the railways. VVln?n 
an over-filled cylinder is exjxised to any considerable 
increase of temperature, the. internal pressure is liable to 
ri.se above the safety limit of the steel of which the cylinder 
i.s made. 'Phe author considers that it wouhi be advisable 
to always re-check the weiglit of tlie filled cylinders befon^ 
the latter are sent out from the factory, and also to verify 
occasionally the weights of the empty cylinders. If the 
cylinders be made of good material, well tested and annealed, 
and care be taken to avoid over-filling, explosions will only 
occur when the tcniperalure is raised considerably, as in 
the case of a conflagration. To jirovido against such au 
oeeurrence, cylinders should be fitted with suitublc safety- 
valves. The following are .some of the valves which have 
been devised. 

HalCsValve (Zeits. furgesammte Kiilteind., 1897, 43). — 
The construction of this valve is shown in the accompany- 
ing diagram (see Fig. 1). Be.sides the ordinary passage for 
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Fig. 3. 



Fkj. 4. 



Fig. 5. 



! filling and emptying the cylinder, the valve is provided 
with a branch passaged, leading from the main passage at a, 
and closed at its outlet end l>y an archeil copper plate k of 
suitable thickness and strength. The copper plate is kept 
in position by the metal ring d and tlie nut e. If the pres- 
sure in the closed cylinder become too high, the copper 
plate is torn, anti the gas finds free exit through one or 
more passages in the nut e. 

Henderson's Safely Valve (Ger. Pat. 91,750). — In order 
to avoid the loss of the whole of the contents of the cylinder, 

, in the event of the ])re.ssure becoming too high, the valve 
(Fig. 2) is provided with two safety-plates, G and F. If 
the plate G be torn, the gas can escape through the fine 
opening H, and thus the pressure on F is relieved. A cock 
is provided for closing the opening H. In order to avoid 
too great a loss in the event of the pressure becoming great 
j enough to break the second plate F, the apparatus can be 
connected to the chamber V. 

Holder Patented by Brins Oxygen Co., Ltd. (Ger, 

■ Pat. 112,711). — This holder (see Fjg. 3) is in the form of 
; a tube, A, with narrow ends. By means of the rod C, which 
extends through the holder and one end of which forms a 
I portion of the discharge valve, the holder can hij closed 
' gas-tight by the cap* B, the narrow pans of which fit 
! loosely in the ends of the holder. To prevent the entrance 
! of gas into the space between the narrow parts of the caps 
and the ends of the holder, rings F, of while metal are usi^,. 
the flanges a, c of which are forced by the gas-pressure 
! against the rod C and the walls of the holder. The rod C 
is of such strength that if the pressure rises above a certain 
limit, it is stretched, and the caps B are lifted from the ends 
i of the bolder. 

j Kunheim and Co.' a Safely Valve (Ger. Pat. 139,118).-— 

The valve b (Fig. 4) is providetl with a second passage c, 
besides the usual passage at a. The end of c, ^hicb opens 
' into the cylinder, is closed by tbs thin-walled nis^ cap 
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which is soldered on to the valve. In the cap a conical 
brass riDir d is introduced, the edge of which projects below 
the valve. If the pressure in the holder become cxcessii^, 
the cap is compressed, and consequently a portion of t^ 
side-wnll of the cap ia torn by the sharp edge of the nng d, 
at shown in Fig. 5 at c, and thus an outlet for the gas is 
provide<l through c. The metal caps must be prepared with 
care as to tlieir strength, and each one should be tested at 
a minimum pressure of about 10 atmospheres below the 
maximum pressure permitted for the holder. A. 8. 


OF OHEMIOAL INDUSTRY. 


discharged into a tank arranged to receive it. Means are 
provided for circulating a cooling medium around the 
conduits in the condenser, and for automatically regulating 
the quantity of water in the evaporator.— R. A. 

Filter Press. AV. Sommer, Fttrth, Germany, Assignor to 
Filter- und Brau -Techuische Maschinen - Fabnk Act.- 
Ges., formerly L. A. Enzinger, Worms, Germany. 
U.S. Pat. 718,397, Jan. 13, 1903. 

See Kng. Pat. 19,224 of 1900 ; this Journal, 1901, 106. 

® — R. A. 


Enuusii Patknth. ; 

Gases i Method and Apparatus for Ascortaining the \ 
Quantity of Solid and JLiqwd Admixtures of . ^ 
L. Martius, Kladno, Bohemia. Kng. Pat. 21,543, | 
Oct. 3, 1902. 

The gas is conducted througli a paper filter, which rt^ains j 
the solids present, and the liquids arc removed by absorbents j 
contained in vessels through which the gas is afterwards 

passed. , i 

The apparatus consists of a case surrounding a covoreu | 
funnel containing a perforated support for the filter paper. 
The gas is admitted into the stem of the funnel ami 
ascends through the filter, whence it is led away through 1 
a tube into a series of U -tubes (charged with the , 
absorbents), and into a pressure-compensating vessel fitted i 
with a manometer and exhaust. Any li(pii<i deposited in | 
the funnel is collected in a vessel uifached to the stem ot 
the latter. — C. S. 

Filter-Press ,* Improved — . A. James, London. 

Eng. Pat. 21,782, Oct. 7, 1902. 

The port for admitting the liquid to be filtered, and that for 
ndmiiting the liquid used for washing the pressed cakes, 
are both situated in continuous passages placed at the top 
on one side of each plate, the former port communicating 
■with the frames intei posed between the plates, and the 
'latter, with the alternate plates only, which arc also con- j 
nected with an efflux port placed in a continuous channel | 
situated at the top of the opposite side of such plates, with 
4VU outlet orifice formed at the bottom of the intermediate 
filtering plates only, on the opposite side to that on which j 
the entrance ports are situated. The path of least resist- 
ance is thus from the rear, left-hand, top corner of one 
plate, to the front, right-hand bottom corner ot the next 
plate, which ensures perfect washing of the cake. E. 8. 

United States Patents. 

Condensing or Cooling Fluids ; Apparatus for . 

W. S. Colwell, Chicago, 111. U.S. Fat. 716.383, Dec. 23, 
1902. 

See Eng. Pat. 23,439, i^ov. 19, 1901. This Journal, 1902, 
326. (Refers to spray driven through tubes, used for 
cooling purposes.) 

Centrifugal Apparatus. A. Holland, Madgeburg, Germany. 
U.S. Pat. 716,711, Dec. 23, 1902. 


Liquefaction of Air or other Aeriform Fluids ; Appa- 
ratus for the . C. Joly, London, Assignor to 

E. J. Richardson, H Graves, and B. A. Spaull, London. 
U.S. Pat. 718,572, Jan. 13, 1903. 

See Eng. Pat. l.^Sll of 1901 ; tins Journal, 1901, 1095. 

^ — R. A. 

Fkkncii Patents. 

FiUration; Means und Method of Soc. Simoueton 

Freres. Adiiition, dated April 12, 1902, to hr. Pat. 
259,862, Sept. 19, 1896. 

Discs of filtering material arc supported centrally round a 
perforated tube, which acts as the delivery ; the liquid to 
be filtered passes through the discs radially. The addition 
relates to the simplification of the apparatus described in 
the principal patent. — J. W. H. 

Filter i Improved . A. Teel. Addition, dated Jan. 28, 

1902, to Fr. Pat. 309,805 of April 9, 1901. 

The body of the filter is supported on trunnions, and may 
be rotated ; the liquor to he filtered enters through one 
hollow supporting trunnion, and leaves by the other, rhe 
filtering medium is used in the form of tubes suppoited on 
frames; similar frames near these filtering pockets serve, 
by their movement, to detach the precipitate during the 
rotation of the filter. — J. W. H. 

Fillers : Impt. in . A. Teel. Addition, dated April 23, 

1902, to Fr. Pat. 309,805, April 9, 1901. 

A TUBE is fixed into the inner receptacle and jointed 
through the jacket of the filter by an external joint, so that 
the unfiltered liquid cannot mingle with that filtered. 

— J. \V . 11. 

1 Distillation, Rectif cation, and Concentration in Multiple 
Effect and under Reduced Pressure ; Apparatus for . 

I J. Savary. Addition, dated Apiil 29, 1902, to Fr. 1 at. 

' 315,646, Nov. 5, 1901. 

1 The rectifying column described in the original patent is 
j made to work under pressure or with a very feeble ^acuum. 

i Plate Columns for Rectifying Stills. E. Guillaume. 

1 Fr. Pat. 320, 8aO, May 2, 1902. 

I Annular orifices are formed in each plate of the column 
i so ihat the rising vapour must pass through thin streams 
I of condensed liquid. — J. W. H. 


The outer casing of an ordinary centrifugal machine is 
provided at its base with annular openings (evenly spaced 
and provided with covers) for the removal^ of the liquid 
into annular obamberB under the base. J. . H. 


Centrifugal Liquid Separator. C. A. and O. W. Hult, 
Stockholm. U.S. Pat. 718,461, Jan, 13, 1903. 


The rotating drum of the separator is driven from a shaft 
burned by a bund crank, which also actuates a pump adapted 
to deliver the liquid (through a graduated vessel) mto the 
drum, the liquid supply being thus kept proportional to the 
velocity of the drum.— R. A. 


1 


Portable [ Water"] 
London. U. 


Distilling i^paraius. J. Kirkaldy, 
S. Pat. 718,209, Jan. 13, 1903. 


This apparatus comprises a steam generator, an evaporator, 
and a condenser, with suitable conduits leading from the 
generator, through the evaporator and condenser succes- 
sively, and thence back to the generator. A separate 
conduit leads from the interior of the evaporator through 
4h6 condenser, the water condensed in this conduit being 


II.-FUEL, GAS. AND LIGHT. 

Acftulene, Incandescent and Carburetted, and Air Oas ; 

Properties of N. Caro. Zoits. Calciumcarbid 

Fabrikat., 19u2, 6, 271, 279, 287, and 295. 

The high speed of propagation of the explosive wave in 
mixtures of air aud acetylene, which may reach 10 m. per 
second, when the proportion of the hydrocarbon is 10 per 
cent, by volume (Le Chatelier), the wide range over which 
such mixtures are explosive, and more especially the high 
upper limit (52*3 per cent, of acetylene lu a 19 mm. tube, 
Eimer) of explosibility, have made the eonstniction of 
a satisfactory atmospheric acetylene burner yery 
cult. Trouble has generally arisen during the lighting ana 
extinguishing of such burner, when the movement ot the 
cock has checked the flow of acetylene until the rate of 
passage of the mixture of gas and air along the burner tube 
towaiS the point of ignition no longer exceeds the rate of 
propagation of the explosive wave backwards. By suitably 
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narrowing the tube at one point, by employing soTcml tubeet 
of small bore communicating with a common place of 
ignition, or by only allowing the gas ami air to mix in a 
special wide chamber at the head of the burner, protecte<l 
from the flame by several sheets of gaur.e. trustworthy 
atmospheric burners for acetylene have been designed. The 
temperature of an atmospheric acetylene flame containing 
7*4 per cent, of the hydrocarbon should he as high as 
2,420^ C.; the teiap<Tatiires found in actual burners of 
different designs vary from l,fi30- to 2,020"^^ C. Acetylene, 
however, can only bo consumed in atmospheric burners satis- 
factorily if it is well purified from phosphorus compounds ; 
a crude gas will often destroy a mantle in two or three hours, 
whereas the normal life of a mantle fc*d with pure gas is :»0(> 
or 600 hours. The acetylene must be delivered to the burner 
at a constant pressure, and must also bo free from air; even 
0*5 per cent, of the latter is suflioient to upset the proper 
balance between gas and air in the burner tube, and is very 
likely to cause flashing back. To obtain the l>est re.sults 
the mantle must be of a different composition fnnu tliut 
which suits coal gas, it should be open in mesh and have a 
wde orifice at the top. Mantles of nimie, which possesses 
a thicker single fibre than cotton, give higher illuniinution 
values; hut mantles knitted from thick threads of cotton — 
in which the individual fibres (imt tbrea<ls) are no thicker 
than usual — are mjt suited to acetylene. The author has 
examined a large number of incandescent burners of German 
and French construction, which consumed from It *2 to 22*2 
litres per hour at pressures frorji 60 to 120 m i . The illn- 
miiiatiug power developed ranged from 16*8 to IU4*5 Hefner 
Units, showing efficiency varying from 2*4 to 5*5 H.IU per 
litre hour ; whence it appears that on an average burners of 
lO, l.'J, or 20 litres nominal hourly consumption show an 
efficiency of I If.U. (Hefner Unit) per 0*25 litre per hour. 
Modern self-luminous acetylene burners of under I cb, ft. 
per hour in size, according to (>aro, develop I H.U. per 0*7 
litre per hour. With some ramie mantles specially treated to 
render them fit for transport, tln^ effect of long-continued 
use II I to 400 hours has been to lower the illuminating 
power — (a) from 53*2 to 19 8 H.U.; (5) from 76*3 to 
72*2 H.U. ; and (c) from 73* 1 to68*G H.U., the gas being 
supplied at a pressure of 100 mm. 

CarburtHed Acelylenv.. — The idea (»f ** carburetting ” 
acetylene by leading the gas through a suitable vessel 
charged with a volatile spirit was suggeste<l by Heil, and 
at once simplifies the use of the gas in atrnospheiic burners 
by lowering the upper limit of explosibility— so that imper- 
fect generators which add air U) the acetylene during 
recharging, &C., are not sc objectionable — ami by reducing 
the speed of propagation of the explosive wave. According 
to the proportion of vaporised spirit added, the upper 
explosive limit and the self-luminous power of the acetylene 
are reduceil, and its calorific power increased. The 
spirit employe<l may be alcohol (herein after marked 
Sp ”), benzol (“H”), or light petroleum (uiiuiarked). 
Three chief mixtures with petroleum spirit were examined: 
In I., 40 grms. of petroleum spirit were added to 100 litres 
of acetylene, and yiehled 1 10 litres of carburetted gas; in 

11., lOU grms. were added, and produced 125 litres; iu 

111., ‘200 grms. were added, and yielded 150 litres. One 
sample was made by mixing 360 grms. of benzol vapour 
with 100 litres of acetylene, and another by adding 
210 grms. of 90 per cent, alcohol to the same volume of 
gas ; both giving about 200 litres of product. In a 15-li(re 
self-luminous BUlwiller burner, I. gave 1*3 H.U.; II., 
1*1 H.U.; III., 0*9 H.U. per litre; in a l5-)itre iiicaii- 
desceut burner the consumptions per H.U. were 0**i8, 
0’28,and0*S2 litre per hour respectively — average, 0*3 litre. 
The calorific powers were I., 15,500; II., 20,000; III., 
24,000} B, 24,000; and Sp, 12,840 calories respectively*; 
that of pure acetylene being 14,000 per cubic metre. The 
explosive limits were I., 2*5 — 30*2; II., 2*l--16*2j 

111., 2*0 — 12*6; B, 3*4-~22*0; and Sp, 8*1—12*0 per 
cent of combustible gas in admixture with air. The 
temperature of ignition ranged from 630® to 720*^ C., being 
about 150® higher than that of simple acetylene. The 
actual flame temperatures were I., 1,620®} IL, 1,780®; 
I), 1,820®} and Sp, 1,610® C. lo presence of 10 per cent, 
of air, the speed of propagation of the explosive wave 
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was IL, 5*3 metres per second; III., 8*2; with 90 j>er 
cent, of air, that of B was 1 *3 m, ; and with 80 per cent, 
of air, that of Sp, 1 * 1 m. The effect of cooling gases ll. 
and i. will be seen by the annexed table : — 


Illuminating t\>wer. 


Toinperalun'. 

Caloritic 

JVnvcr. 

H.l'.s pi*r 
LitrC’H4mr, 

l.itiva nor 

1 H.H.Honr. 


— 




liUtninous. 

Inciuuledcent. 

0. 



1 

+ ir, 

20,000 

.‘1*7 

0*0 

0 

i7.;kx> 

.8*0 

1*2 

- 1.". 

15.100 

4*2 

1*0 

+ 15 

10..500 

. -H 

1*2 

0 


4*1 

1*53 

- 15 

11,800 

4*2 

rOH 


Kven a very snnill proportion of petroleum spirit vapour 
is a useful addition to acetylene in loweriug the upper 
explosive limit and permitting the presence of traces of air. 
A product made by adding lu grms. of {Mdroleum spirit 
vapour to 100 litres of acetylene gave about 3 per cent, 
less light m self-luminous burners, but practically the ssiue 
union lit in ineandescent burners, us the pure gas ; yet its 
upper explosive limit had fallen to 40*3 per cent , and its 
calorific value was 14,800. Such a product will bear 
cooling in the main even to - 5 C. The author, there- 
fore, suggests that soim^ 5 kilos, of ordinary petroleum 
spirit might be put into the water of an acetylene generator 
per 50 cubic metres of gas made, especially if the product 
is to be led cmiMiderable dislanees. In a similar fashion 
the acetone vapour which remains in acetylene that has 
been compressed into porous matter in presence of that 
solvent lowers ihe upper explosive limit of the gas some 
10 per cent. Tlio amount of acetone so retained is 50— >60 
grms. (Caro) or 30 — 40 grms. (Wolff) per cubic metre. 

Tbre<^ materials were prepared from a car- 
biirinc (“ solin ” or “hydririn ”) having a sp. gi*. of 0*697 
and boiling between 6.5'" and 85'" C. I. contained .580 grins. ; 
IL, 432 Krms. ; an'l III., 296 grins, of carburioe per cubic 
metre; II. being essentially the typo of air-gas supplied by 
various companies making it on a large scale. The explosive 
limits were 1 , 12*0— 15*0; IL, 15*0—50*0} III., 19 0— 
66 0 per cent, of hydro<rarbon. The calorific powers were 

I., 6,275; II. , 4.620; III., .*1,160. The flame temperatures 
were L, 1,520^; II., 1,510® C. The mean illuminating 
powers in incandescent burners consuming between 120 and 
and 170 litres (according to <piality) per hour were I., 2*0 ; 
IL, 2*5 ; III., 2*8 litres per H.U. 

'riie effect of cooling air-gas is more serious than that of 
treating carburetted acetylene similarly. For instance, the 
normal product II. cooled to 0® C. gave the following values : 
— Explosive limits, 29*0-87*0} calorific power, 2,310; 
consumption in incandciscent burner at 150 mm. pressure, 
6*8 litres per hour per H.U. Moreover, if the cooling is so 
thorough that the calorific power falls to 1,920, the con- 
Biiraption may reach 8*2 litres per H.U., and the upper 
explosive limit become 100 per cent., so that it is explosive 
of itself without further addition of air. Tiie danger thus 
introduced, however, if not so great as might appear, because 
the speed of jiropagatiou of the explosive wave is lower than 
the rate at which the gas is usually being forced through the 
pipes. The explosive wave in II. mixed with 75 per cent, 
of air proceeds at a speed of 1 *H metres per second, and is 
therefore slower than the escape of gas from a burner jet 
fwl at J.50 ram. Xatiirally, if the gas is not in motion, the 
danger is more pronounced. — F. H. !>. 

P'xfiMSH Patk.xts. 

Refuse; Method of Treating and Utilising [as Fuel"] 

Town . W. P. Wright son. Eng, Pat. 18,800, 

Sept. 20, 1901. XVTII. B., page 158. 

Coal f Binding Agent for Low Grade — , and for 
Carbonaceous and other Substances. D. do Vulitoh 
Paris. Eng. Pat. 2306, Jan. 29, 1902. 

SxB Fr. Pat. 317,848} thia Journal, 1902, 1446.^^, S. 
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Coal Dutl Brickn ; Compositicns for Making . 

♦f. T^wentbal, Ueyrothuberge, Germany. Eng. Pat. 
23,503, Oct. 28, 1902. 

Ohound coal dust or coal refuse ia mixed with magnesia 
or magnesite, and a weak (9^^ B.) solution of magnesium 
chloride, in about the following proportions : coal, GO lb. ; 
magnesia, 3 lb. ; magnesium chloride solution, 37 lb. ; the 
whole being then pressed and dried.— -C. S. 

Fuel Briquettes, J. Simons, New York. Eng. Pat. 24,661, 
Nov. 11, 1902. 

Sek U.S. Pat. 713,512 ; this Journal, 1902, 1526.— C. 8. 

Lighter for Igniting Coals ; I ncnmhustihU . F. A. W. 

Mcbling, Neuhaldensl(‘ben, Germany. Eng. Pat. 1923, 
Jan. 24, 1902. 

The body of the igniter is a block of incombustible 
material ihre-brick, clay, or the like) fitted with a handle, 
and pierced by two parallel longitudinal borings and a 
number of transverse horizontal borings leading from the 
latter to the outer surface of the block. An incombustible 
wick (asbestos) is inserted in the longitudinal borings. To 
use the igniter, it is dipped into a case containing Hi>me 
combustible liquid, and is then placed under the fuel to be 
ignited. The lighted wick will burn sutKciently long to 
start combustion in the fuel, and the igniter may then be 
withdrawn. — C. S. 

Gae Retorts i Improvements in the Working of 

W. L. Wise, London. From ( ie. Parisionne d’Eclairagc 
et de Chauffage par lo Gaz, Paris. Eng, Pat. 852, Jan. 
n, 1902. 

Appaiiatus is arranged for simultaneously discliarging a 
horizontal retort, for quenching and conveying away the 
coke, and for charging another retort. (Sec also Eng. Puts. 
791, 368, and 586 of 1902.)— K. S. 

Hydrocyanic Acid from Ganes {Coal Gas) ; Recoverg 

of . W. Feld. Eng. Pat. 26,396, Dec. 24, 1901. 

yil„page 145, 

Unitkd States Patents. 

Hydrocarbons ^ Volaiilcy Alcohol^ Solidifying 

A. H. Cronemeyer, New York, U.S. I'^it. 718,318, Jan. 
13, 1903. 

A SOLUTION <»f I part of caustic soda in 1 *5 parts of water 
is heated to 100® C. on the water-bath, and added to 5 parts 
of hot alcohol. This solution is intimately mixed with a 
heated nnxture of 5 parts of stearin and 2*5 parts of 
colophony. The product thus obtained is poured, with 
continued stirring, into 50 parts of the hydrocarbon or 
alcohol to be soiidifital, this having been also heated to 
about the temperature of the water-bath. — T. F. B. 

Furnace; Regenerative . J. A. Drake, Halifax. 

U.S. Pat. 717,177, Dec. 30, 1902. 

A REGENERATIVE fumaco chamber having primary air-inlets 
on each side and secondary air-inlets on either side of the 
primary air-inlets, is provided with a main air-»upply pipe 
placed transversely to the furnace by means of which air is 
supplied through separate valved branch pipes. (See also 
Eng. Pat. 22,891 ol 1901 ; this Journal, 1902, 1388.) 

^ — W. G. M. 

Furnace; Heating F. H. Daniels, Worcester, Mass. 

U.S. Pat. 718,433, Jan. 13, 1903. 

. A FURNACE of the continuous type, comprising intercom- 
municating sections one superposed upon the other, the 
short upper section for hot billets, and the long lower 
section rot cold billets, the sections having billet guides or 
supports leading from the charging ends to the delivery 
ends. — H. B. 

Limekiln [Furnace], S. W. Shoop, Front Koyal, Vri. 
U.S. Pat. 717,459, Dec. 30, 1903. 

The gases from a limekiln-furnace are forced, by the aid of 
a blast-fan, through a chamber containing water, whereby, 


it is stated, the combustible gases are separated from the 
non-combustible, the former being returned to the fire-box 
of the furnace.— B. S. 

Gae Producer. R. C. Peal>ody, Brooklyn, N.Y. 

U.S. Pat. 717,266, Dec. 30, 1902. 

A GAS producer having a hollow pier or pedestal inside the 
chamber and communicating with the exterior, having an 
opening leading from its interior to the interior of the 
chamber, and having a series of stokers within the chamber 
near its lower end radiating from said pier. — F, H. L. 

Gas; Apparatus for Purifying . TI. A. Humphrey, 

London. U.S. Pat. 709,772, Sept. 23, 1902. 

.See Eng. Pat. 21,720 of 1902; this Journal, 1902, 1226. 

— H. B. 

Acetylene Gas Generator. A. S. Phelps, Chicago. 

U.S. Pat. 716,933, Dec. 30, 1902. 

A CARRiDK-to- water apparatus with a central conical 
hopper, the mouth of which is closed or opened by a disc 
capable of revolution from an outside source. — F. H. L. 

Electric - Light Carbons ; Method of Manufacturing 

Rleetrolyiic or . H. H. Dow, Midland, Mich. 

U.S. Pat. 718,437, Jan. 13, 1903. 

A i‘ROCKSs of manufacturing carbons, which consists in 
mingling comminuted carbonaceous material with a binder 
in the form of a vapour or gas, and having a temperature 
greater than that of said carbonaceous material, permitting 
such material to settle, and moulding and baking the 
product. — H. H. 

Electric - Light Carbons; Method of Manufacturing 

Electrolytic or . H. 11. Donv, Midland, Mich. 

U.S. Pat. 718,438, Jau. 13, 1903. 

A PROCESS of manufacturing carbons, which consists in 
agitating or grinding together powdered carbonaceoug ma- 
terial, a suitable binder, and a liquid in which the binder is 
not readily soluble, whereby a mixture of the carbonaceous 
material with an emulsion of the liquid and the binder is 
produced, and subsequently eliminatiug the liquid from ibo 
mixture. — H. B. 

French Patents. 

Coke from Peat; Manufacture of . G. Bamrae and 

A. Kahl. Fr. Pat. 320,818, April 17, 1902. 

Apparatus is dc.'scribed in which peat is carbonised as it 
slides down an inclined plane in a furnace heated partly by 
the gas produced. At a certain spot in the furnace 
deflectors are placed so that every portion of the peat is 
brought into intimate conduct with the heated floor before 
it finally escapes from the lower end of the plant. Two 
furnaces are erected in the same setting, and can be 
worked together or separately. Charging apparatus and 
hydraulic main stand on the top of the brick setting. (See 
also Eng. Pat. 8287 of 1902 ; this Journal, 1902, 960.) 

-F. H. L. 

Escaping Vapours ; Means of Utilisation of Heat con- 
tained in . Chenhalls. Fr. Pat. 321,012, May 9, 

1902. 

The escaping vapours are made to pre-heat hydrocarbons 
before being burnt in a suitable burner. The hydrocarbon 
is mixed with the escaping vapour and made to pass through 
one or more worms, heated externally by the fiame of the 
burner. — J. W. H. 

Gas Furnaces, E. Hovine. Fr. Pat. 320,845, 

May 2, 1902. 

The secondary air supply is predicated and made to pass 
downwards for some metres before entering the furnace. 
The brick w'ork of the furnace is arranged for this pre- 
heating.—J. W. H. 
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Electrical Furnace far Lime Burning. F. Le Hav, 

Fr. Pat. 320,659, April 25, IdOi. 

Air i$ atlmitted to tbo fumac« through ptrforatioDE in it* 
lining n^ur ii* ha^c ; ihi* air U heated by paHMiug near bar;! 
of metallic silicide* (forming electrical rrEiatance*) raise<l 
to a high temperature by meant* of an electric current. 

— J. W. H. 

Gas {Carburetted Air) ; Process and Apparatus for the 

Manufacture of . Addition, dated April 17, 1902, by 

L. Illanc, to Fr. Piit. 315,742, dated Nov. t<, 1901, by 
1*. Zeitz, H. Resser, and (). Pissarreck. 

A HKCTANoi'LAU vessel is divided by two horizontal par- 
titions into three compartnicutB. A drum (similar to tho.se 
in wet gasnioieri*) driven by clockwork, gives a continuous 
supply of air which lajcomeK carbureited in the middle coiii- 
oartraent; the upper compartment provides a supply of 
hydrocarbon; arrangements arc described for mixing in 
suitable proportion with air, A:c. — .1. W. H. 

(ias Scrubber. A. Fichet and R. Heurtey. 

Fr; Pat. 32U,9.5I, April 22, 1902. 

'I’liK gas is led into a cylindrical vessel divided into several 
compartments by mt'aiiH of perforated partitions and fitted 
with numerous bafiles. If the gas bo hot, steam is intro- 
duced into the scrubber near tlie spot where the gas also 
enters ; but if the gas is comparatively cold, water is sprayed 
in under high pressure, when the coiuleosation of the steam, 
or the cooling of tin* moistened gas, causes sutheient water 
to he deposited in the liquid state amoug the gas and ou 
the baffles for the dust, &c. to be precipitated. — F. II. L. 

Acetglene Generator ; applicable also to the Evolution of 
any Gas produced by the Action of a Solid upon a 
Liquid. L. M. Bullier. Fr. Pat. 320,744, April 28, 

A FLO(H»Ku-compartment apparatus. The holder bell 
Carrie? a plunger, which, when the hell falls, desceutls into 
a water tank, and causes the liquid to overflow through a 
side tube, whence it enters a “ Tantalus ctip,'' and then 
reaches the carbide vessel. The “ Tantalus cup ” is closed 
iigaiust the atmosphere, but its upper part ia in communi- 
cation with the decomposing chamber through a gas tube. 
'Ihc carbi<le ves.sel is upright, and contains the usual 
superposed boxes of carbide. — F. H. L. 

ni.-DESTRUCTiyE DISTILLATION. 

TAR PRODUCTS. PETROLEUM. 

Ammonia^ Liquid; Manufacture of \,from Gas 

Liquor], (). Pfeiffer. Vll., page 142. 

Petroleum ; Conversion of , into Acids and Fatty 

Substances. N. Zelinsky. XII., page 149. 

French Patent. 

Tar Compositions ; AfaAm</— — . F. J. Warren. 

Fr. Pat. 320,828, April 22, 1902. 

Lamp black is added to coal tar or tar oils in varying 
proportions, according to the use to which the resulting 
composition is to be put. 

The proportion.s claimed are as follows : — 


Per Cent. 

Pur tarring felt 20 to 25 

For tarring wood, Ac .35 to 40 

For paving about 50 


The addition of lamp-black is said to raise the sofleniag 
point of the composition, and also to render it less brittle at i 
low temperatures. — T, F. B. j 

IV.-COLOURINO MATTERS AND i 

DYESTU7PS. ! 

m-Tolidine. G. Sebnltz and G. Bohde. Zeitt. f. Farben- i 
u. Textil-Chem., 1902, 1, [21], 667 — 568. ^ 

Preparation of m-A^t<rofo/i<tfne.*-»Althoug1i tbia compound ; 
is now an article of commerce, the authors preferred, for i 


the purpose of their investigation, to prepare it from 
p toluidine by acetylation and nitration, as describetl by 
Noelting and Colliu (this J<mrujil, 1885, 399), hydrolysis of 
the nitro-derivative, diazotisation of the la-uitro-p-tolnkline 
produced, and decomposition of the diazo compound by 
boiling with alcohol. .After purifying it from the ore.sol 
which is simultaneously fornuNl, the greater part of the 
pro<luct thus obtained distils hetwcou 220 ’ and 230® C. } 
after solidifying it by freezing, this fraction of the distillate 
melts at 16*^ C. 

Preparation of m-Tolidine.--'V\\ei niti-otolucne (200 grms.) 
obtaine<( as described was dissolved in alcohol (200 grots.) 
and treated with zinc dust (150 gnus.), a mixture of a 3.) 
per cent, solution of caustic soda (30 grins.) aud alcohol 
(30 grins.) being gradually added, followetl by a further 
quantity (150 gnus.) of zinc dust. The whole was then 
boiled for some time. Hydrochloric aeid was afterwanls 
added until all the ziue, was dissolveil. The m-tolidiue 
hvilroehloride whicli was formed and which separated out, 
was dissolved in boiling water, and repreoipiUitod with con- 
ccninittnl hydrocliloric acid, an 80 per cent, yield of the 
base being obtained. 

Properties of m-l'o/i, line . the descriptions given 
by previous observers (A. Goldschmidt, Bur. |878, U 
1626; K. Biichka and F. .Suhachtcbeck, this Journal, 1889* 
388; I*. Jacobson and O. Fabian, IW., 189.5, 28 2563)! 
it would seem that the preparations of the base \ised bv 
them were impure. To purify it, the base precipitated by 
caustic soda from an aqueous solution of the hydrochloride 
was extracted with ether, the ethereal solution dried over 
caustic potash, filtered, and the ether removed by distilla- 
tion. The m. pt. of the re.‘*idiial base, namclv, 87®— 88’ C., 
was not altered by rccr^stalliKing from water, alcohol, or 
light petroleum. Ihe base iloes not, as has previously Iwjeii 
stated, give a blue coloration with ferric chloride. In 
other respects its properties are as they have already been 
dcHcribed (/or. ait.). To further characterise it, there W'ere 
prepared the picnite, which forms yellow needles (m. pt. 
225’) soluble with difiiculty in water; the zinc chloride and 
platinum chloride double salts, the former crystallising in 
long, colourless needles, the latt«*r in yellow prisms which 
are insoluble in water. The dicresol formed in small 
quantity by diazotising and boiling the base with water, 
cryHlallises from hen/euc in needles, melting at 1 1 4 ’ (J. The 
diacetyl derivative of the base melts at 7.5 ' G., the dibeuzoyl 
derivative at 127’ C. The tetruzo derivative gives, when 
comhineil with uuplithiotiic acid, aii orange-yellow, and with 
1.4-imphthol suipbouic acid, a red dyestuff. Both of these 
exhibU very little afiinity for cotton; this is in conlormity 
with Schultz’i rule that only those diphenyl bases which give 
re<l derivative.M with nuphthiouic acid and violet or blue 
ilcrivative.s w ith naphtholsulphonic acid, are suitable for use 
in the manufacture of cotton-suhstaiilitive dyestuffs, while 
wool dyestuffs of value arc obtained alone from those 
diphenyl bases which yield orange-yellow compounds with 
naphthionic acid and blue compounds with naphtholsulphonic 
acid. — E. B. 

Para- a?id Ortho- Nitrobenzene Sulphonic Acids. 
T.Wohlfahrt. J. prakt.Chem., 1902,06, [23— 24], .555— 557. 

A c<)MI‘ahativklv simple method for preparing the above 
acids is based on Blanksms’s reaction ( this Journal, 1902, 
816). Sodium disulphide is prepared by dissolving 36grmi! 
of the crystalline sodium sulphide in 1.5U c.c. of hot alcohol, 
and dissolving therein 4*8 grrns. of sulphur. Ihe solution 
is then slowly added to a hot solution of 32 grms. of o- or 
//-chlornitrobcDzene in 50 c.c. of alcohol. The corresponding 
dinitrodipbenyldisulphide is thus i>roducod. 

For the oxidation of p-diniirodiphcuyldisulphide to p- 
nitrobenzene sulphonic acid, 40 grms. of the former are 
treated with 100—120 c.c. of fuming nitric acid. After 
the first violent reaction has subsided, the mixture is heated 
over a small flame for one hour until solution is complete. 
It is then diluted with flve times its volume of water, 
the un-oxidised disalphide (about 30 — 40 per cent, of the 
whole) is removed by filtration. The liquid is evaporated 
several times until the nitric acid is removed, and the 
/Koitrobensene sulphonic aotd is converted into potaeiiam 
salt and reorystallised from water. The oxi^ioa of the 
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ortho body is effected in the same way, and is more 
complete than in the esse of the para , the ortho potassium 
salt 18 crystallised from a mixture of one part of water with 
four pans of alcohol. 

Para-nitrobenzene aulphonic acid is reduced by the 
electric current in alkaline solution to p-azo-benzene di- 
sulphonie acid, the potassium salt of which occurs as red 
crystals with 2jHjO. On further reduction, the salt of ' 
p-hydrazobenzene disulphonicacid is produced, crystallising i 
in colourless needles, the solution of which is oxidised to 
the azo- compound in contact with air. When p-hydrazo- 
benzene disulphouic acid is heated with concentrated hydro- 
chloric acid, p-azo-ben zone disulphouic acid and sulphanilic 
acid are produced. 

By the electrolytic reduction of o-nitrobenzene sulphonie 
acid neither an azo nor a h}drazo compound could be 
isolated, but when the solution was reduced to the latter 
stage and then acitUfied with hydrochloric acid, the liquid 
soon solidified to a voluminous dark green mass, which 
dissolved in water, giving a green concentrated solution, 
turning blue on dilution, and which was probably a thiazino 
dyestuff.— J. K. B. 

Benzidine Derivatives ; Certain . K. Klbs aiul T. 

Wohlfflhrt. J. prakt. Chem., 1902, 66, — 24], .058 

—575. 

Thb authors have investigated the properties of hen- 
zidine-tn-disulphonic acid, o tolidine-m-disulphonic acid, and 
m-diaminohenzidine. The two first are prepared by the 
electrolytic reduction of m-nitrohenzene sulphonie acid and 
o-nitrotoluene fM-sulphonic acid respectively, and the iso- 
merisation of the resulting hydrazodisulphonic aeida by 
boiling with dilute sulphuric acid (1:2). m-Diamino- 
bentidine is prepared by reducing ra-nitraniline electro- 
lyticolly to diaminohydrazobenzene, which is then isomerised 
by pouring its hot solution in acetic acid into fuming 
sulphuric acid. m-Diaminobenzidine is readily acetylated 
by boiling with acetic acid, the tetracetyl derivative, melting 
at 284® C., being produced. The fame tetracetyl derivative 
may be prepared by boiling i«-dianiinohydrazobenzenc 
with a mixture of acetic acid and anhydride. wi-Diamin»i- 
benzidiho, as a derivate of wi-phenylencdiamine, yields on 
diazotisation derivatives of Bismarck Brown, 

o-Tolidiue-m-disulphonic acid is readily diozotised, and 
the bidiazo compound is precipitated by acids in the pure 
crystalline state The authors have combined this with 
phenols and amines, obtaining dyestuffs which do^^notdye 
unmordauted cotton satisfactorily, the colours are jeds and 
browns. o-Tolidine-m-disiilphonic acid is not acetylated 
either by acetic acid or acetic anhydride ; its sodium salt, 
however, readily reacts with acetic anhydride, one or both 
of the hydrogen atoms of the two amino groups being 
replaced by the acet}l group. The replacement of the 
diaio groups of the bidiazo derivative of tolidine disul- 
phonic acid by halogens, &e. dtjcs not take place satis- 
lactorily, but the dichloro derivaitve has been prepared. 
The properties of benzidine-m-disvlphonic acid and its 
derivalives have also been studied, and are in every way 
analogous to those of the tolidine compound. — J. F. B. 

ErtOLisH Patent, 

Anthracene Series; yew Derivatives of the—. H. E. 
>^ewton. From The Faibcufabriken vorm. F. Bayer and 
Co., Elberfeld. Eng. Put. a362, Feb. 10, 1S02. 

Skk Fr. Pat. 318,496 ; this Journal, 1902, 1451.— T. A. L. 

United States Patents. 

Blue [Azo] Dye, and Process of Making Same. A. Wein- 
berg and F. Klingemann, Assignors to 1*. Cassella and 
Co., Fraiikfort-on-the-Main. U.S. Pat. 709,186, Sept. 
16, 1902. ^ 

One molecular proportion of aminoacetnaphthalide sul- 
phonic acid is diazotised and combined successively with 
two' molecular proportions of Cleve acid, the product is 
again diazotised, and combined with one molecular propor- 
of 2.5.7-ainiao-naphthol sulphonie acid.— T. A. L. 


j Yellow Acridine Dye, and Procese of Making Same. A. 
I Weinberg, Assignor to L. Cassella and Co., Frankfort- 
on-the-Maio. U.S. Pat. 709,187, Sept. 16, 1902. 

I Acbidinb compounds of the formula CijH„N(NX)3, where 
X represents hydrogen or alkyl groups, are heated with 
aromatic amines and formaldehyde. The resulting pioducts 
from Acridine Yellow, formaldehyde and an aromatic 
amine, dissolve in water to yellow solutions, show a green 
fluorescence in alcoholic solutions, and dye tannined 
cotton fast yellow shades. — T. A. L. 

Cyan-methyl Derivatives of Aromatic Amides ; Proctss of 

making . Otto J. Graul, Ludwigsbafen-on-Rhine, 

Assignor to Badische Anilin und Soda Fabrik, Ludwigs- 
hafen. U.S. Pat. 718,340, Jan. 13, 1903. 

This process for making omega-cyan-melhyl derivatives of 
aromatic amino substances consists in treating the latter 
witli formaldehyde and an alkali bisulphite, and acting on 
the product thus formed with a cyanide. 

For instance, omega-cyan-methylaniline may be synthe- 
sised by adding 93 paits of aniline gradually, with stirring, 
to a mixture of 300 parts of 40 per cent, sodium bisulphite 
solution and 80 parts of 38 per cent, formaldehyde. This 
mixture is heated to about 50° C. for some time, when 150 
parts of 4 per cent, caustic soda solution are added and 
then 70 parts of potassium cyanide dissolved in 300 parts 
of water ; the mixture is low heated for two hours at 
40° — 50° C. and then allowed to cool, the omega-cyan- 
methylanilinc separating out of the oily layer in a nearly 
pure state.— T. F. B. 

Blue Wool-Dye [Azo- Dyestuff's], and Process of Making 
Same. A. Weinberg, Assignor to L. Cassella and Co., 
Frankfort-on-the-Maiu. U.S. Pat. 718,181, .Jan. 13, 
1903. 

Diazotj.skd p-amino-acetyhilkylaniline is combined with a 
disulphouic acid of 1 .S-dihydroxy-naphthalene, the result- 
ing product being subsequently hydrolysed. (See Eng. Pat. 
25,781 of 1901 ; this Journal, I9u2, 1451.)— T. A. L. 

Black Polyazo Dyes [Azo Dyestuffs] ; Process of Making 

. J. Dedichen, Assignor to Aetitm-Gesell.schaft fiir 

Anilin Fabrikation, Berlin. U.S. Pat. 7 1 J, 550, Jan. 6, 
1903. 

A DiAzo compound is allowed to react on the mixed disazo 
dyestuff, obtained by combining the tetrazo compound from 
a p-diamine in acid solution with 1.8. 3. 6 ainiuonaphthol 
disulphonie acid and subsequently coupling the resiilring 
intermediate compound in alkaline solution, with a w-diamine. 

— T. A. L. 

Mixed Disazo Dye [Azo Dyestuff]^ and Process of 
Making Same. C. Schraube and W. Voigtlftnder-Tetzner, 
A.'-signors to Badische Anilin und Soda Pubrik, Ludwigs- 
hafeu. U.S. Pat. 718,028, Jan. 16, 1903. 

One molecular proportion of tetrazotised 1 .5-naphthylene 
diamiue is combined with one molecular ]>roportion of 
salicylic acid, and the intermediate compound formed is 
then combined with 2.3.6-naphthol disulphonie acid. The 
resulting product dyes chrome-mordanted wool, shades 
which are fast to fttlling. See Eng. Pat. 9287 of 1900 ; 
this Journal, 1901, 468. — T. A. L, 

Azo Dye, and Proces.s of Alaking Same. W. Voigtlknder- 
Tetzner, Assignor to Badische Anilin und Soda Fabrik, 
Ludwigshafen. U.S. Pat. 718,032, Jan. 6, 1903. 

DiAZO’nsKD m-amioobenzene-azo-salicylic acid is combined 
in alkaline solution with l.4-naphthol sulphonie acid in 
alkaline solution^ whereby an azo dyestuff is obtained. 
This azo dyestuff, on treatment with zinc-dust, caustic (oda, 
and hydrochloric acid, yields metaphenyleoe-diamiue and 
p-amico*salicylio acid, and on suitable treatment with 
stannous chloride and h^rdrochloric acid, yields 2-amino- 
l-napbthol-4-8ulphonic acid. — T. A. L. 
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SulpkuriMtd CottoM’^D^e [Sulphide Dyestuff}, aud Process 
^ Making Same. Haat, MaDDhmm, Ansigiior to 
Badi^che Anilin and Sodm Fabrik, Ludwigshafen. U.S. 
Pat. 718,342, Jan. IS, 1903. 

Thr sodium salt of dinitrobenaene sulphonio acid is treated 
with sodium sulphide and sulphur, yielding ti dy estuff giviog 
brown to yellow shades on unmordanted cotton. The shades 
are practically unafi'ected by potassium bichromate and 
acetic acid, and become reddish on suitable treatment with 
nitrous acid and iS-naphthol. The product is insoluble in 
a cold 10 per cent, soiiium carbonate solution and is not 
wholly dissolved within one hour by a sodium sulphide 
solution containing 30 grms. of crystallised sodium sulphide 
in 100 c.c. of the solution. (See Kng. Pat. 25,H09 of 1901 ; 
this Journal, 1902, 1328.) — T. A L. 

lied Azo Dye. P. Julius, Assignor to Itiidiscbo Anilin und 
. Soda Piibrik, Ludwigshafen. U.S. Put. 718,350, Jan. 13, 
1903. 

The proiluct claimed is the mono-azo dyestuff which, on 
reduction with hydrochloric acid and stannous chloride, 
yields a - ainino-/3 • oaphthol and 2. 1 .5 - nuphthylamine 
disulphonlc acid. (Sec Fr. Pat. 319,989 ; this Journal, 
1902. 1329.)— T. A. L. 

7?ef/ Azo Dye. ( ’. .Schraulu* und W. V’^oigtlander-Tetzner, 
Assignors to Hadische Anilin und Soilu FubriU, Ludwigs* 
httfeii. U.S. Put. 718,389, Jan. 13, 1902. 

T^rrRA/.oTisKii benzidine is combined with /j-cresol and 
2 . 6 . 8-naphthol disulphonie uchi. (See Kng. Put. 3373 of 
1902 ; this Journal, 1903, 22.) — 'I'. A. L. 

French Patents. 

Tndiyn While and Indigo [Indigo DyestnfJ'ii] ; Manvfac- 

lure of Brominatvd . Cie. I’ar. de Coul. d'Aniline. 

Fr. Put. 321,002, May 7, 190? 

Indtoo white in paste fonu is treated witli bromine. The 
brominated compound so formed is converted on oxidation 
into a brominated Indigo,— T. A. L. 

Meihylauthranilic Esters } Manufacture of . ( *ie. Par. 

de Coul. d’Aniline. Fr. Pat. 321,121, May U, 1902. 

Formylmkthyi.antiiua.ntlio acid (Fr. Pat. 317,122; this 
Journal, 1902, 9G7) is heated with methyl or ethyl alcohol 
and sulphuric acid, yielding the corresponding esters of 
raetbylanthranilic acid. The methyl ester bo obtained 
melts at 22'^ C. and boils at 132” C. under 14 mm. pressure, 
whilst the ethyl ester melts at 36” C, Both products form 
colourlesB crystals having a blue fluorescence. — T. A. L. 

Azo Dyestuff.^ ; Manufacture oj . Cie. Par. de Coul. I 

d’Aniline. Fr. Pat. 320,879, May 3, 1902. 

The monazo dyestuffs obtained by combining a diazotised i 
amino sulphonic acid (oapbthionic acid) with l.8.4-Daph* 
thylenediamine sulphonic acid, are converted by the action | 
of mineral acids into compounds which appear to be derived j 
from 1 . 8 .4*aminonaphtbol sulphonic acids. These products 
will then combine with another molecular proportion of a 
diazo compound, yielding new disazo dyestuffs.— T. A. L. 

Sulphide Derivatives Dyeing Unmordanted Cotton Blue- ; 
Black and Black Shades [Sulphide Dyestuffs} ; Con- ! 

version of Indophenols into . Soc. pour Hnd. (/him. ! 

BAle. Supplement, dated April 29, 1902, to Fr. Pat. 
284,387, Dec. 26, 1898. i 

Ini>opben*ol 8 are heated with polysulpbides at temperatures ^ 
above 100” C.,in a closed vessel or under a reflux condenser. ' 

— T. A. L. I 

Sulphide Derivatives of Indophenols in a Pure State i 

[Sulphide^ Dyestuffs} ; Manufacture of . Soc. pour j 

1 Ind. Chim. k Bale. Supplement, dated April 29, 1962, I 
to Fr. Pat. 298,075, March 12, 1900. ' 

Tab residue, obtained in the manufacture of indophenol | 
eulpbide deriratires according to the chief patent, after 
distilling off the alcohol, is mixed with diy metallio ealte, < 
preferably alk^i salts, or else the residue is dissolved in : 
water and the indophenol snlphide derivatire is precipitated ; 


by air or other weak oxidiser, such as hydrogen peroxide 
or hypochlorites, with or without the addition of metallio 
salts.— T. A. L. 

Blue Anthracene Dyestuff t Manufacture of a — , 
Badische Anilin und Soda Falirik. Sopplement, dated 
April 26, 1903, to Fr. Pat 309,303, Match 29, 190L, 

The yellow dyestuff formed by fusing /3*amino>anthrs- 
tjuinonc with aluminium chloride is only obtained in poor 
yield. The yield is much increased by beating together 
3-amino-anlbraquinono witli antimony pentachlorlde in 
presence of an indifferent organic solvent, such ss nitrtv 
benzene. — T. A. L. , 

Suiphide Dyestuffs ; Manufacture of Green Kalle 

uiui Co. Fr. Pat, 320,7ol, April 26, 1902. 

(jJrkkn dycfitiiffs for cotton arc obtained by the action of 
sulphur and sodium sulphide on p-hydroxyphenyUthipqrea 
or on ;)-hydroxythiocarhanilide. suhseqiient treeiaietit 
with chromium salts renders the shade bluer.— T. A. 

Anthracene .Serir.v; New Products of the [AfiihracctiUDye- 

s'titffs] . Soc. Anon. <les Prod. F. Bayer, and Co. 

Fr. Pat. .320,821, Ajail 19, 1902. 

A.NriiHAqriNt)NK-j3-snlphonic acid is heated with primary 
aromatic amines yielding new condensation products suitable 
for the production of dyestuffs. — T. A. L. 

Sulphide Dyestuffs from m-Tohjlenc Diamine; Manu- 
facture of Direct ('of ton Yellow — . Manuf. Lyou. dr 
Mat. Col. Fr. Pat. 321,122. May 14, 1902. 

When m-tolylene diamine is hrafod with about twice it* 
Wfight of sulphur to a tiunperafiire not exceeding 320” C., 
if is converted into a hrownish-y<dlow mass insoluble in 
most solvents. In order to transform it into a dyestuff, 
this product is heatcfl with a concentrated solution of caustic 
soda or of sodium Hiiljihideat llo” — 120 0., until t ompletely 
dissolved, when, after dilution with water, it is precipitated 
with hydrochloric acid, d'ho dyestuff so formed is retulily 
soluble in water in presence of alkali sulphides, and gives 
yellow shades on unmordanted cotton, fast to washing, 
fulling, and acids. It is almost insolubh* in concentrated 
sulphuric acid.— T. A. L, 

Sulphide Dye.'ilujfs ; Manufacture of Brownish -Qranyv 

. Manuf. Lyon, dc Mat. (jol. Fr. Pat. 321,183, 

Afay 13, 1902. 

U\ heating w/ tolylene diamine with 2?^ limes its weight of 
sulphur to about 230 a rapid evolution of sulphui^ted 
hydrogen takes place, and the melt hooomes solid and 
brittle. After griruiing, it is fused with oiystallised sodium 
sulphide at 1 1 0 ' — 120 < and siibier|uoiitly heated under 
pressure at I20’C’. until soluble in water. The dyestuff 
gives brownish-orange shades on unmordanted cotton, which 
are not altered by treatment with chromates, but ^icotuc 
brighter by the action of hydrogen peroxide. — T. A. L. 

V.-PBEPAEING, BLEACHING. DYEING. 
PBINTING. AND FINISHING TEXTILES. 
YABNS. AND FIBRES. 

Enolish Patents, 

Indigo Vat Dyeing. A. W. Playne, Stroud, and L, W, 
Macdonald, Skeabost. Kng. Pat. 932, Jan. 13, 1902. 

See Fr. Pat. 318,078 of 1902 ; this Journal, 1902, 1582. 

— E. B. 

Treating Warp-Yams, Tapes, and other Narrow Goods 
with Mercerising, Dyeing, Bleaching, or other Liquors ; 

Apparatus for . J. Schneider, Galashiels. Bng. 

Pat. 2324, Jan. 31, 1902. 

Tapes, &c., are treated in a contiDnons manner with mer* 
cerisinjg or other liquors in an apparatus oonsisting of two 
tanks ID combination with feeding, squeezing, 
guide rollers. One of the tanks serves * for the 
with, caustic todaJye, the other for washing |nif|M0§es, 


0 
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UifiTiD Statbs Patent. 

liyeing Apparatus. J. 0. Obermtier. U.S. Pat. 716i926, 
.Deo. 30, 1902. 

The apparatus^ coDfists of a dye- vat fed by a water-supply 
pipe, a reservoir for the dye-liquor considerably above the 
level of the vat, a pipe connecting this reservoir with the 
vat, and a discharge pipe through which the liquor is sucked 
back into the reservoir after use. (See also Eng. Pat. 
15,191 of 1900; this Journal, 1901, 1207.)— T. F. B. 

Dyeing Process. O. Jaeck, Elberfeld, Assignor to Farben- 
fabriken of Elberfeld Co., New York. U.S. Pat. 717,749, 
Jan. 6, 1903. 

Tmtilk &bric8, dyed with sulphur dyestuffs, are treated 
with a solution of a neutral sulphite, thus rendering them 
fltet to light, washing, &c., and at the same time rendering 
the shade brighter. 

The fabric majr be treated with a 0*2 per cent, solution 
of so^um sulphite for half an hour at 80'’ C., or with a 
1 to # per cent, solution at the ordinary temperature for a 
few minutes. — T. F. B. 

Casein Compound. H. V. Dunham, New York. 

U.S. Pat 717,085, Dec. 30, 1902. 

A CASEIN compound is formed by adding about 2 parts of 
a soluble salt of oxalic acid (such as potassium oxalute) 
and about 15 parts of a salt with an alkaline reaction {e.g. 
borax) to about 100 parts of dry commercial casein; and 
for the process for producing a casein compound adapted 
to form a thin solution, with a comparativelv small amount 
of water, salts of oxalic acid are incorporated wilh the 
casein to be used in the casein solution. — T. H. P. 

FiiENcit Patents. 

Cellulose [m Fibres, Paper, <5^-.] ; Superficial Acetylation 

of . L. Dederer. Fr. Pat. 320,885, May 5,’ 1902. 

XIX., page 160. 

Wool and other Animal Fibres ; Treatment of , by 

Volatile Solvents, E. Maerteus. Fr. Put. 320,813, 
April 15, 1902. 

See U.S. Pats, 698,207, 698,208, 698,209, 698,210, and 
698,211 ; this Journal, 1902, 858. — T, F. B. 

Cotton and other Fabrics; Process for Rendering 

Incombustible, W. H. Perkin, jun., and Whipp Bros, and 
Todd, Ltd. Fr. Pat. 321,063, May 12, 1902. 

The fabric is treated with a solution of a salt derived 
from an acid metallic oxide '(,e.g., sodium stannate) in 
conjunction with an acid, or un ammonium salt, or a 
mixture of an acid or alkali with an ammonium salt. 

For example — 

(o) The fabric is treated in a bath containing sodium 
stannate solution of lO'’ B., 5 parts ; sodium tungstate of 
85® B., 5 parts ; ammonium chloride of 4® B., 2 parts ; 
ammonia, sp. gr, 0 *880, 1 part ; or 
(6) It maybe first treated with a solution of sodium 
stannate of 14® B., dried, and 8ubjeote<l to further treat* 
ment with a bath of sodium tungstate of 35® B., 5 parts ; 
acetic acid of 7® B., 3 parts, and dried. — T. F. B. 

Indigo Shades on Vegetable Fibres ; Process for Increasing 
the Fastness of — . Badische Anilin und Soda Fabrik. 
Fr. Pat. 820,888, May 5, 1902. 

The fabric, after dyeing, is treated with Turkey-Red 
•oil, either alone or (preferably) in conjunction with 
' aluminiom salts. 

For example, the fabric is thoroughly soaked in a bath 
containing 10 parts of Turkey-Red oil to 90 parts of water. 
It is then wrung out, dried for 12^ hours at 50®— 7o® C., 
passed through a solution of acetate of alumina (6® B.), 
wrung out, and dried, the process being repeated if 
additional fastness is desired. 

The above treatment is said to render the shades much 
faster to washing, and to the action of chlorine, &c. 

— T. F. B. 


Vegetable Juices; Process for Sterilising , and Utili- 

saiton [Mordant] of the same. W. Beckers. Fr. Pat. 
321,073, May 12, 1903. XVIII. A., page 158. 

Cloth ; A Machine for Printing on . Kien. Fr. Pat. 

320,086, March 22, 1902. 

The material is conveyed on an endless travelling hand, 
having an intermittent action, and is brought in contact 
with an engraved surface. The engraved plate is mounted 
on. a car which is subjected to an alternating movement, 
rising above the material in order to receive the colouring 
material, and then descending till in contact with the 
material, whereby the colour or colours arc printed on the 
lalter.— L. G. R. 

Waterproof Coating for Fabrics. A. Molino. Fr. Pat. 
321, IS5, March 22, 1902. 

Four successive coats are given to the fabric, the first 
three con^iisiing of linseed oil boiled with 3^ per cent, of 
flake litharge, and mixed with 10 per cent, of ground 
paint of the tint desired. The fourth coat is composed of 
22 per cent, of gum lac dissolved in 78 per cent, of methy- 
lated spirit and 2 per cent, of an aniline dyestuflf of the 
required shade. Each coat is allowed to dry completely 
before the application of the next. — M. J. S. 

VI.-C0L0URlNa WOOD. PAPER. 
LEATHER, Etc* 

French Patent. 

Leather ; Process of Dyeing . R. Rieder. Addition, 

dated April 12, 1902, to Fr. Pat. 291,355, Aug. 1, 1899. 

See Kng. Pat. 9373, 1902 ; this Journal, 1902, 1.533. 

— L. G. K. 

Marble ; Imitation of A. Terribilini. Fr. Pat. 
320,852, May 2, 1902. 

The feature of the method consists in projecting upon the 
surface of water suitable colours for giving the marble-effect 
desired, and transferring this layer of pigment, by means of 
pape r, to the object or material, prepared by paint to receive 
it.— J. W. H. 

Marble ; Producing Appearance of , on Glass, Wood, 

^'c. S. Guinet. Fr. Pat. 320,964, May 3, 1902. 

A COATING of paint is formed by brushing on the surface, 
the marble-effect being produced by band. A special 
medium is used to carry the pigments, dyestuffs, &c., em- 
ployed, and consists of sodium silicate, 750 to 600 grms. ; 
w ater, 250 to 500 grms. ; gold size, 1 to 10 grms. : to every 
kilo, of pigment. — J. W. H. 


YII.-ACIDS. ALKALIS. AND SALTS. 

Ammonia, Liquid ; Manufacture of — . O. Pfeiffer. 

J. f. Gasbclencht., 46, [I]. 1-4. 

The annexed figure illustrates the apparatus for the produc- 
tion of liquid ammonia from gas liquor, in operation at the 
Magdeburg gas works. The still is provided with reflux 
condenser, and with an arrangement for absorbing the am- 
monia. It had previously been found that by boiling gas 
liquor with lime in a reflux apparatus it was possible to 
obtain ammonia absolutely free from hydrogen sdpbide. 

The still is capable of working off a charge of 4 cb. m. 
of gas liquor. It is supplied from a store tank at a higher 
level, the contents of which are enriched in ammonia 
a previous boiling. Steam is admitted through the coil at 
the bottom of the still, and when, later on, crusts of lime 
appear, the steam jacket is put into operation. Until the 
contents begin to boil, the valve in connection with the 
condenser is closed, so that the expelled vapours pass into 
the supply tank, the gaa liquor retaining ammonia, whilst 
carbonic anhydride and hydrogen sulphide escape into the 
chimney. This preliminary heating process is completed 
ill about two hours, and when the liquor in the still has 
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reached the boiliog point, the inlet to the supply tank is 
closed, and the requisite amount of milk of lime pnmp^ into 
the still. The valve oommunioatiogwith the condenser it then 
opened, and the distillation proceeded with. 'I'be separation 
of water and hydrogen sulphide is effected in the reflux 
condenser, aided by a column containing three compart- 
ments inserted between the still and the condenser. The 
latter contains dl tubes, 51 mm. in diameter, and its flow of 
water is. broken by partitions and checks. Its cooling 
effect is stated to be so perfect, that the ammonia passes 
away in an almost dry condition. On its way to the filters, 
any liquid which may separate is collected in a receiver 
descried as “ Intermediate vessel ” in the figure. For the 
separation of empyreumatic substances, three charcoal 
filters are employed, the contents of which are replaced 
every six weeks, the charcoal being revivified in gas 
retorts. Before removing the charcoal, the ammonia 
absorbed thereby is recovered by blowing steam into the 
filters and driving the vapours into the gas-liquor still. A 
soda washer (this Journal, 1900, 244) is inserted between 
the Alters and the absorption vessels to retain traces of 
hydrogen sulphide, and simultaneously act as pressure gauge 
during the distillation and as aspirator when the charge 
has been worked off. The absorption is effected in a vessel 
divided into three compartments, surrounded by a water 
jacket and cooled inside by a cold water worm. The am- 
monia is Introduced into the bottom compartment, and 
passes into the other compartments by means of inverted 
Ij-sbaped dip pipes. When the liquid in the lowest vessel 
has been brought to full strength, the contents are emptied 
and the vessel is re-charged with the liquor contained in the 
middle compartment. The charge in the top vessel is then 
transferred to the middle vessel and the top vessel refilled 
with distilled water. Each distillation, including the pre- 
liminary heating, takes from 7 to 7 hours, so that 10 cb. m. 
of gas liquor can be worked off in two shifts, producing 
about 700 kilos, of ammonia of 0*91 »p. gr. (25 per cent. 
NH3). The amount of lime required is 2(>0 kilos., distilled 
water 530 kilos., and steam .'>,700 kilos.— 1). B, 

Halogem on Alkalis i Theory of the Action of . F. 

Foerster and E. Muller. Zeits. f. Elektrochem,, 1902, 8, 

[51], 921— 926. 

This theory represents the action of halogens on solutions 
of alkalis as the passage of halogen ions into the solutions, 
while a corresponding number of the hydroxyl ions lose 
their chargee and disappear. 

In the case of cathious a well-known and analogous action 
is the displacement of copper from its solution by means 
of zinc. According to the electrolytic dissociation theory, 
this is represented as follows : — 

Zn + Cu" Cu + Zn", 

The corresponding action of the halogens, X, on alkali 
solutions is thus — 

Xo + 20H' 2X' + (OH)« 

or—* 

X.^ + 20H' 3X' + H5O + O. 

Fluorine, however, is the only halogen which acts in this 
way. There is an intermediate stage of the reaction, 
applicable to the other halogens, and according to which 
only one half of the halogen molecule passes over into the 
ionic condition, while the other half unites with the dis- 
charged hydroxyl to form an electrically neutral compound. 
With chlorine, for instance, the action is— 

Cl, + OH' Cl' + HOCI, 

and when the hypochloroua acid formed in this way, comes 
into contact with more hydroxyl ions, the next action may 
he represented thus t— ^ 

HOCI + OH' OCl' + HjO. 

By the, action, therefore, of the halogens, chlorine, 
bromine and io^ne, in a solution of an alkali, two inter- 
dependent actions occur, viz., Xj + OH'^X' + HOX 
and HOX + OH' OX' -f H,0. 

On completion of the reaction, and if the halojgen be 
chlorine, there will be, for any given concentrations 


chlorine and hydroxyl, certain definite concentrations of free 
chlorine, hypochlorous acid, and the salt of hypochloroua 
acid, all in equilibrium. Only iu the particular case i» 
which the concentrations of the chlorine and of the hypo- 
chlorous acid can be neglected does the ordinary text- book 
equation, X* + 2MOH ■■ MX + MOX + H5O, apply. 

A peculiarity of the above two sets of substances in 
equilibrium is that an unlimited amount of, e.g., the hypo- 
chlorous acid and metallic hypochlorite cannot exist side- 
by side. A further reaction takes place between the two, 
whereby a metallic chlorate is formed (compare this 
Journal, 1899, 272). This formation of chlorate can be 
represented by the equations — 

2HOX + OX' - OX'a + 2X' 4. 2H- 

and — 

2X' -f 2H- + 20X' =- 2HOX 4- 2X'. 

The remainder of the paper contains an application of 
the law of mass action to these particular cases, and of a 
discussion thereon, with special reference to the halogen 
chlorine. — J. S. 

Iodine; Action of , on Alkalis. F. Foerster and 

K. Gyr. Zeits. f. Elektrochem., 1903, 9 , [1]» 1 — 10. 

Tiik authors describe a number of exporiincEts, the resulta 
of which show that, in general, the action of iodine is 
similar to the action of chlorine and bromine on alkalis, 
and is in agreement with the theory of the action of the 
halogens on alkalis given by Foerster and XI idler. (See 
previous abstract. See also R. L. Taylor, this Journal,. 
1900, 38.5; J. Chem. Soc., 1900, 725.)-J. 8. 

Calcium Phosphates; Decomposition of hy Ammonium 

Citrate Solutions. K. Zulkowski and F. ('edivoda. 

Chem. Ind., 26 , [ ii], 27—33. 

Tiik solution of these phosphates depend.s on the formation- 
of normal or acid calcium ammonium citrates, of which 
only the acid salts are stable. The normal ^ dit;alciui» 
ammonium dicitrate is but slightly soluble, and its solution- 
soon deposits triculcium dicitrate, triammonium citrate 
remaining. Calcium tetrammoniuiw dicitrate is very 
soluble, but in solution gradually dissociates, first forming 
dicalcium ammonium dicitrate, and ultimately tricalcium 
and triammoniura citrates. 

Dicalcium Phosphate. — Triammonium citrate dissolves 
this salt, forming an acid ammonium phosphate and 
calcium tetrammoninm dicitrate. The reaction is rever- 
sible, so that a large excess of the ammonium citrate is- 
needed for complete decomposition. Diammouium citrate 
dissolves dicalcium phosphate, forming an acid ammonium' 
phosphate, and an acid calcium ammonium dicitrate. 
XIouammonium citrate also dissolves it, converting it into 
the soluble monocalcium phosphate (“superphosphate,’') 
and forming an acid calcium ammonium dicitrate. No 
excess of the acid ammonium citrates is needed ; solution 
of the dicalcium phosphate is complete when the theoretical 
amount has been added. 

Tricalcium Phosphate.— salt is dissolved by tri 
ammonium citrate, with formation of triammonium phos- 
phate and calcium tetrammonium dicitrate. The reaction ia 
reversible, and needs for completion a large excess of the 
ammonium citrate. Tricalcium phosphate is also dissolved 
by diammonium citrate, forming acid ammonium phosphate 
and acid calcium ammonium dicitrate, and by monammonium 
citrate, forming “superphosphate” and acid calcium am- 
monium dicitrate. It is attacked with difficulty by any of 
these citrates, and even with the acid salts a large excess is 
necessary. Its solubility is too great, however, to allow of 
its separation from dicalcium phosphate by means of any 
of the ammonium citrates. 

Tetracaleium Phosphate. —This salt is rapidly and com- 
pletely dissolved by diammonium citrate, forming an ^id 
ammoninm p^sphate and an acid calcium ammonium 
dicitrate, and less rapidly, but completely, by monammonium 
citrate, to “ superphosplite ” and an acid calcium ammonium 
dicitrate. 

It seems probable, from the great solvent power of 
diammonium citrate, that this substance might with adyan- 
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'Hhotots-rnttA. Th« giPttrter loUbtllly «f di^ mud tetriuij 
4sa]oiuizi pbospbmte* thmii' of trictiloiain phosphi^ in aoid j 
liubitaiices (cwboDic“iusld> vegetablo acids, &c*]| ii pwbably | 
due to difforatioea iji constitution, the calcium in the , « 
^tficalciiuu wUt forming tho nuclcns of the inoloculc, and ^ t 
being thus less expoacd to the attacks of solvent agencies, i 
The opn version of tricalcinm phosphate into more easily 
nssimijlable phosphates, usually effected by sulphuric acid, 
•can also be effected by heating with iniej the preference , 
•to be given to one or the other method depends entirely on : 
cost and convenience. — J. T. l>. | 

I 

Jron; Nitrogen-carnjiny Action of {^Synthesis of 

Cyanidc$\, E. Tiiuber. Chem. lud., 26, W- 

Nitrogen, calcined soda, or potash, and llnely-divideti iron, i 
are heated to redneFs in an iron gun- barrel. The best yield j 
•of cyanide was obtained from nine parts of sawdust soaked 
with a solution of three parts of calcined soda in water and ' 
then thoroughly charred, and one part of conitncrcial 
reduced iron. The best temperatures were found between 
a dull and medium red-heat. On the average, 10 per cent. , 
•of the soda used was converted into sodium cyanide ; but 
<311 some cases the yield was as high as 25 per cent.-^J.T. D. 


prodnetion of sodium hydroxide is described, in which, when 
the one charge of hydroxide is reuiove«l» aodium carbonate 
is added, and a stream of oxygen paased through the 
mixture* Sodium plumbate is thus re-formed and more 
sodium hydroxide may then be prmluced. — W. G* M. 

Cobalt Ammonium Saltf Procesn of M ah mg . H* A* 

Frasch, Hamilton, Canada, U.S. Pat. 717,183, Dec. 30, 
1902. 

Skb Eng. Pat. 1 9,038, Sept. 24, 1901 ; this Journai, 1902, 862. 
Also Kng. Pat. 19,03^, Sept. 34, 1901 ; this Journal, 1902, 
25a.--K. S. 

Hydrogen Sulphitle f Method of Making Vurc from 
Furnace Ga»ea. W. G. Waring, Tyrone, Pa., U.S. A. 
U.S. Pat. 7l^,556, Jan. 13, 1903. 

Soi.nii'ii dioxide is absorbed from the gases by a strong 
solution of sodium sulphite/' and tho resulting sodium hy- 
drogen sulphite solution is treated with barium carbonate. 
The carbon dioxide evolved, i*< stored, and tho barium sul- 
phite obtained, “ is reduocil to barium sulphide by calcination 
with coal/' which is then decomposed by tho carbon dioxide 
from the previous reaction, so as prmluco hydrogen 
sulphide. — M. J. S. 

Fhknoii Patents. 


English Patents. i 

djhlorine and other Chemical Proilucts [^Sulphuric An- ’ 
hydride'\ ; Apparatus and Process for the Manufacture 
of — — . 0. Dieffenbach, Darmstadt, Germany, Eng. 

Pat. 2G.537, Dec. 28, 1001. 

In this modification of the Deacon process, the air only, or a 
part of it, is heated, and is then mixed with the hydrochloric ^ 
acid gas before its introduction into the apparatus. The i 
reaction is carried on “in an apparatus or system of | 
apparatus so arranged that the region of highest reaction i 
and maximum temperature which travels onward in the j 
<lirection of the gaseous current, shall always travel in the ; 
S I me direction in a closed cycle, and so continually return ; 
to the initial point of departure.'^ Tho mixture of chlorine ! 
and steam is only allowed to pass out of tho apparatus at i 
places where it has become so cool that it no longer contains ; 
any volatilised copper salt. Similarly acting apparatus is I 
•claimed for use in the contact process tor manufacturing | 
sulphuric anhydride. — E. S. j 

1 

Hydrocyanic Acid from Gases f Recovery of . W. Feld, | 

Honuingen-on-Khiue. l^ng. Put. 20,390, Dec. 24, 1901. i 

The gases containing hydrogen or ammonium cyanide are 
(passed into water holding in solution or suspension, bases 
or alkaline salts, which solution is afterwards acidified and 
distilled. An iron salt or oxide can only be used when 
hydrogen sulphide is not present. — T, F. H. 

Pyritous Minerals ; Roasting . H. H. Lake, London. 

From O. Rarabaldiui, Grosseto, Italy. Eng. Pat. 2402, 
Jan. 29, 1902. | 

’I'hk temperature is kept down during the roasting of the I 
pyrites in columns, so that tin? copper remains as sulphate, i 
Aiearly free from iron sulphate, and the sulphur dioxide is ! 
■diluted as little as possible with atmospheric gases,— E. H. j 


Hydrochloric Acid; Making . General Chemical Co. 

Fr. Pat. 320,771, April 29, 1902. 

See U.S. Pat. 698,701, April 29, 1902; this Journal, 1902, 

772. — K. S. 

Cyanides; Manufacture of Alkali . J. 1). Darling 

and C. L. Harrison. Fr. I'at. 320,667, April 25, 1902. 

See Eng. Pat. 9005, April 25, 1903 ; and U.S. PaU. 
698,402-3-4, April 29, 19U2 ; this Journal, 1902, 1077 and 

773. — E.S. 


IX.-BUILDING MATERIALS. CLAYS. 
MORTARS. AND CEMENTS. 

Enqush Patent. 

Stone; Improved Artificial . K. S.Dhondy, Bombay, 

Kng. l»at. 17,369, Aug. 7, 1902. 

Sanp, and stone moistened with dilute sulpliuric acid, are 
mixed, and subjected to a bath of farina digested with 
caustic potash solution. To tho mixture, about 2 per cent, 
of its weight of plaster of Paris is added and the mass is 
stirred in water, and laid down iu a plastic state, or made 
into tiles or bricks. — K. S. 

United States Patents. 

Fireproof Composition for Use on Wood. G. Blcnio, New 
York. U.S. Pat. 716,660, Dec. 23, 1902. 

The mixture consists of alum, I lb. ; potash, J Ih. ; “ liquid 
glass/’ i pint; whiting, 2 lb. ; water, I gall.— J. W. H. 

Artificial Stone ; Process of Finishing . W . Black 

and H. S. Richards, Chicago, Hi. U.S. Pat. 716,371, 
Dec. 23, 1902. 


United States Patents. 

Sulphuric Anhydride ; Making r* A. Clemm, Mann- 

heim, Germany. U.S. Pat. 716,985, Dec. 30, 1902. 

See Eng. Pat. 15,151, July 22, 1899 ; this .Touroal, 1900, 
-442.— E. S. 


Metal f Reducing and Making MetaUic Hydroxides, f 
H. S. Biackmore, Mount Vernon, N.Y, U.S. Pat. 717,828, 
Dec. 80, 1902. 

Mixtorks or eorapounds^ such as sodium plumbate, are 
lieftited 'with bydro|p»ti or other redutpog wbmby the 
eloetr0<»9egi^f^ r«dooc4 byimidde 

•of the tlkalLmew iaform^ 4 ^ . 


AttTiFicT.vL Stone, composed of cement and particles of 
natural stone, is treated with a solution of hydrochloric 
or other acid, washed, immersed in carbonate of soda 
solution, and again washed. — J. W. H. 

Stone, Artificial, ^c.; Method of Manufacturing Bed 

Aggregates for Use as . H. W. C. K. Dyson, 

London. U.S. Pat. 716,689, Dec. 23, 1902. 

See Eng. Pat. 17;>40 of 1901 ; this Journal, 1902, 1189. 

- “A. 8* ’ ■ ■ 

Fuencu Patent. 

Tar Compimiiions I for Coating Wood, 4fc., JW 
iPawNolf MaMng — F. G. Warren* , 

.380,828, April 28, 1802. III., page 189. ; , ; 
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X.-MmiiLTIE(]H. 

Jroni Influence of th$ Chmical Compotition on the 

Strength of . J. A. Brinell ind A. Wahlber^r. Stahl 

u. Kisen, 23) I29fi — 1297. Chem.Centr., 1903,1, [2], 99. 

Tbk authom made experiments to determine the power of 
iron and steel to resist shocks at the (ordinary and at 
a lower temperature (+ S0®C. and —24® to —26® C.). 
The test- pieces of ingot>iron, some of which were notched, 
were rolled hot, and afterwards some were heated to red- 
ness and others were quenched. The power to resist shock 
decreased greatly with increasing carbon-content, even with 
the tempered samples. Material rich in silicon is much 
more resistant in the untempered condition than material 
poor in silicon, especially at the low temperature ; with the 
tempered material, the reverse is the case. Samples con- 
taining manganese, when in the untempered condition, show 
a decrease in the power to resist shock, with increasing con- 
tent of mauganeie, whilst in the tempered condition, the 
power of resistance increases. A sulphur content of 0* 15 
and 0*56 respectively, had no injurious influence on the 
power to resist shock, owing, probably, to the high content 
of manganese of the samples in question. Cooling to from 
— 24® to —26® C., caused a strong decrease in the power of 
resistance (shout 62 per cent, in the case of the notched 
samples, and about 24 per cent, in the case of the others). 
The injurious induence of cooling diminishes with increasing 
carbon-content. The strength of the untempered material 
is affected by cooling much more than that of the tempered 
material. In all cases, the metal was rendered more capable 
of resisting shuck by quenching it and then allowing it to 
stand in me quenching liquid (at 550® C.). (»Sce also this 
Journal, 1902, 1330.)— A. S. 

Caet Iron ; Strength of — . 11. Osann and Outerbridge. 
Stahl u. Eisen, 1902, 22 , 1237. Chem.-Zeit., 1903, 27 , 
[3], liep. U. 

The strongest cast iron is cold-blast charcoal pig-iron con- 
taining the maximum of carbon and the minimum of 
silicon, manganese, phosphorus, and sulphur. Iron cast 
direct from the blast-furnace is superior to that which has 
been remelted in the cupola, because it takes up oxygen in 
the latter process. Manganese, however, is useful as a 
deoxidising agent. Grey iron is weakened by heating ; it 
is never so treated to improve its strength, but rather to 
remove internal strains. White and mottled iron tend to 
give a dull grey fracture after heating. — W. G. M. 

NicheUIron and Nickel-Iron’Carhon Alloys t Properties 
of — . Stahl u. Eisen, 23 , 1287—1292. Chem. Centr., 
1902, 1, [2], 100. 

Examination of Nickel (Wedding). — Wrought and cast 
nickel of varying purity show no appreciable difference 
with respect to its coefficient of linear expansion. The elec- 
triosl conductivity of cast nickel is not altered by forging. 
Cast nickel containing 1*22 percent, of manganese shows 
gmter tensile strength and extensibility than pure nickel. 
On foiling, the teusile strength and extensibility increase 
in both cases, but to a greater degree with the pure nickel, 
so that eventually the two materials have approximately the 
same mechanical properties. 

NickeUIron Alloys (Rudeloff). — The alloys (of the cal- 
culated composition, 0, 0*5, 1, 2, 3, 4, 5, 8, 16, 30, 60, 95, 
and 100 per cent, of nickel) were prepared by fusing together 
nickel free from mang^ese and very pure iron (99*71 per 
cent. Fe), with the addition of some magnesium or ^uminium. 
With amounts of nickel up to 16 per cent., the coefficient 
of linear expansion of the cast 8pe<^en.s decreases, but 
with greater amounts of nickel, aj^ra increases, till, with 
93 per cent, of nickel, it is greater than that of iron. 
The strength at first increases nearly proportionately with 
the amount of nickel, whilst the malleability decreases. 
The alloy with 8 per cent, of nickel shows the greatest 
tensile strength. The resistance to compression and the 
shearing strength are highest, and the malleability lowest, in 


the case of the alby with 16 per cent, of nickeL The alloy 
with 80 per cent of nickel cannot be (brged. 

NieM- Iron-Carbon Alloys, — On fosiog together nickel, 
the purest possible iron, steel rich in carbon (2*33 per cent, 
of Cf and 0*227 per cent, of Mn), and suitable amounts of 
wood charcoal, it was found that loss of carbon during 
fusion and catling only occurred when the amount present 
exceeded 1 per cent. With increasing amounts of nickel, 
the power of taking up carbon decreases, whilst the 
tendency for the carbon to separate as graphite, increases ;; 
this tendency is noticeable with very small proportious- 
of carbon. With a constant percentage of nickel, the 
strength of the alloy becomes greater with increasing 
amounts of carbon up to a definite limit (about 1 per cent, 
of carbon), and then becomes smaller again. The amount 
of graphite is of importance ; when this increases, the 
extensibility of the alloy becomes greater, but the strength 
smaller. With a constant proportion of carbon (entirely 
chemically combined), the strength increases and the 
malleability decreases with increasing amounts of nickel, 
up to 8 per cent, of the latter; with greater amounts of 
nickel, the reverse is the case. (See also this Journal,, 
1894,955; 1896, 905; 1899,48; 1901, 127 and 1217.) 

—A. S’. 

Pig-Iron for Casting Purposes; Selection of — . G. 
Dillner. Oesterr.-Zeits. f. Berg- u. Hiittenw., 1909, 50, 
670. Chem.-Zeit., 1903, 27 , [8]» Rep. 14. 

The danger of judging a pig-iron by fracture only is pointed 
out, and the work of Simmersbach, Muller, and Keep is 
referred to. The pig-iron which best resists acids contains 
1 per cent, of Si, 0*5 per cent, of P, 0*05 per cent, of S, 
and 8 per cent, of C. The strongest pig-iron, breaking 
with a load of 28 kilos, per sq. mm. [17*8 tons per sq. in.],, 
contained 0*9 per cent, of Si, 0*3 per cent, of Mn, 2*5 per 
cent, of ffrapliite, and 0*65 per cent, of carbon (combined). 

— W.G. M. 

Manganese Ore as a Desulphurising Agent in the Martin 
Process, A. Riemer. Stahl u. Eisen, 1902, 22 , 1357. 
Chom.-Zeit., 1903, 27 , [3], Rep. 14. 

A DIVERSITY of opioion exists as to desulphurisation in the 
Martin furnace, and it is usual, therefore, to employ a pig- 
iron containing less than 0 * 1 per cent, of S. Carbon, metallic 
manganese, and slags containing lime and ferrous oxide act 
as desulphurising agents. The author, working two charges 
similar to one another, excepting that one contained man- 
ganese ore and the other did not, found that the elimination 
of sulphur was far greater in the case in which the manganeso 
ore was used. A reduction of manganese was observed. 
The lime and ferrous oxide slags act only slightly, or with 
the assistance of carbon and manganese ; moreover, they do 
not expel the sulphur, but only store it up, so that it returns 
to the bath again when the manganese and carbon are no 
longer present in sufficient quantity. It is shown that under 
certain conditions a pig-iron containing 1 per cent, of 
sulphur may be made to yield an excellent steel. 

— W. G. M. 

Slag ; Constitution of Blast Furnace . K. ZulkowskL 

Oesterr. Berg- u. Hiittenw., 1902, 60 , 647, 667. Chem.- 
Zeit., 1903, 27 , [3], Rep. 14. 

Silicic acid has the tendency to form inetosilicates. 
Alumina and other sesquioxides have the power to act as 
acids. In classifying slags, it is advisable to determine the 
degree of saturation, which is expressed by the quotient 
obtained by dividing the number of acid molecules by that 
of basic molecules. — W. G. M. 

Bronze Rich t» Tin; Specific Gravity of a-—. W, 
Stahl. Berg- u. Hftttenm.-Zeit., 41 , 6 1 8. Chem. CentP., 
1908, 1, [2J, 99. 

A BhoszE, smelted from waste scrap rich in copper and tin, 
had the following composition Copper, 65*0 ; tin, 33*9 ; 
lead, 0*7 ; and zine and iron, 0*4 per cent. It was white 
and brittle, and had the sp. gr. at 9 1 * 5® C., of 8 * 896. The 
calculated specific gravity is 8*404. — A. B. 
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KNOLun Fatbmt. 

Copper Ore, Method* of Treaty . G. Wc*ting- 

■ hoase, London. Prom W. J. Knox, Allegheny, Pa., 
U.8.A. Eng. Pat..2805, Feb, 4, 1902. 

See Fr. Pat. 318,348, Feb. 4, 1902; this Journal, 1902, j 
1457.— E. S. 

United States Patbets. 

Ore-leaching Apparatus. J. Brown, Tonopah, Nev. 

U.S. Pat. 709,135, Sept. 16, 1902. 

The apparatus comprises a tank for containing water or 
other liquid, to which is connected a vertical column sur- 
mounted hy a hopper to receive the ore pulp. The column 
has a series of chambers, one above the other, with a 
hooded valved outlet to each, the ball valves being con- 
trolled by electro-magnets, suitably connected, in such 
wise as to simultaneously effect the closure of one valve 
and the opening of the next one, and vice vtrsd, alternately. 

—hi. s. 

Ores ; Treating — K. Theiseii, Baden, Germany. 

U.S. Put. 709,527, Sept. 23, 1902. 

Skk Eng. Pat. 12,693, June 21, 1901 ; this Journal, 1902, 
904. Compare also U.S. Pat. 704, .593, July 15, 1902; 
this Journal, 1902, 1322.— E. S. 

Ora ; Treating . J T. Jones, Iron Mountain, Mich. 

U.S. Pat. 717,864, Jan. 6, 1903. 

The ore in the condition of pulp is placed in a closed cylin- 
der, which can be rotated, and has curved extensions from 
ts inner sides. A “ leaching fluid of lesser specific gravity 
s superimposed upon the ore, so that on rotating the 
cylinder, portions of the ore are carried upward and released 
above the body of leaching fluid, which latter is simulta- 
neously conveyed below the surface of the mass of ore. 

• — E. S. 

Ores [of Precious Metals'} ; Method of Reducing 
S. C. C. Currie, Assignor to W. Courtenay, both of New 
York. U.S. Pat. 718,099, Jan. 13, 1903. 

Tub powdered ore is subjected in a closed vessel to the i 
action of hot air, or of a “ hot gaseous compound contain- , 
iug oxygen,” with or without, steam, at such a temperature ; 
as to render some of the salts in the ore solub.e in water ; 
the soluble matter is then washed away with water, and the I 
process is repeated at a higher temperature, with or without . 
an intermediate treatment with caustic alkali solutiop, i 
washing, and roasting. Compare U.S. Pat. 690,361 ; this j 
.Toumal, 1902, 350. — E. S. 

Gold and Silver ; Apparatus for Treating Pulverised Ores 

of . i>. C. Boley, Chicago, 111., Assignor to H, Block, 

Pekin, III. U.S. Pat. 709, .593, Sept. 23, 1902, 

The finely-divided ores are treated by filtration in a 
rotating barrel, having around its inside surface a series of j 
chambers separated from the interior of the barrel by 
filtering fabric. Means are provided for automatically 
inducing a vacuum in the chambers during a portion of the 
rotation, and for producing an air-pressure backward 
through the filter fabric at a different time. Each chamber 
has two outlet pipes, so that the liquid contents will flow 
out, whatever position in the vacuum 2one the chamber may 
occupy during the rotation of the barrel. — E. S. 

Precious Metals ; Separating , from their Ores. F. U. 

Carpenter, Deadwood, S.D., Assignor to J. H. Berry, 
Detroit, ACch. U.8. Pat, 718,087, Jan. 13, 1903. 

Dry gold- and silver-bearing ores, composed mainly of 
earthy elements, are smelted without the addition of Icad- 
or matte-forming material, but with sufficient basic material 
to form n slag, and with insufficient fuel to effect any 
material reduction of the contained metals. The fluid mass 
is then brought into contact with a molten bath of lead. 

— E. S. 


Metals ; Separating Precious — , from Ores* F. R. 
Carpenter, Denver, Col., Assignor to J. H, Berry, Detroit, 
Mich. U.S. Pat. 718,088, Jan. 18, 1903. (See pre- 
ceding abstract.) 

The iron matte containing precious metals is brought into 
contact with molten lead, and subjected to on oxidising 
! atmosphere ; or to an agent capable of reducing a portion 
of the contained iron sulphide.— K. 8, 

i Precious Metals ; Recovering , from Mattes contain- 

ing them. F. U. Carpenter, Denver, Col., Assignor to 
I J. 11. Berry, Detroit, Mich. U.S. Pat. 718,089, Jan. IS, 
I 1903. 

Iron is dissolved in the molten mattes containing precious 
' metals, obtained as described iu the two preceding abstracts, 
' and the mixture is subjected to a bath of molten load. 

— E. S. 

Aluminium} Punfyingof E. E. Anderson, Assignor 

to J. A. Gilliam, both of St. Louis, Mo. U.S. 1 at. 
716,977, Dec. 30, 1903. 

The aluminium ir, treated with hydrofluoric acid, and the 
gas generateil on the surface continuously removed there- 
from, or the metal is treated with a mixture of calcium 
fluoride, nitric acid, and a chromate. — W. O. M. 


Copper 


Extractincf — — , from its Ores. A. von Oemct, 
London. U.S. Pat. 717,565, Jan. 6, 1903. 

The process consists in continually piissing the ore (oxides 
and carbonates) in the form of pulp through a trapped inlet 
to a covered launder inclined at such an angle to the 
horisontal that the pulp will travel slowly downwards. The 
launder is provided with trapped outlets and gas inlet and 
exhaust valves. A current of sulphur dioxide gas, mixed 
with air, or of the gas in solution, is oxintinuously passed 
through the launder, in a direction contrary to the flow of 
the pulp, and the copper sulphite solution produced, is 
received in settling tanks. — E. S, 

Zinc; Reducing , from its Oxides, ^'c. W. Schulte, 

Limburg, Belgium. U.S, Pat. 718,222, Jan. 13, 1903. 

See Fr. Pat 318,265 ; this Journal, 1902, 1457.— K. S. 

Zinc i Method of Extracting [as Zinc Sulphide} . 

W. G. Waring, Tyrone, Pa., U.S. A. U.S. Put. 718,564, 
Jan. 13, 1903. 

ZixciKKuouH ores or products (natural mine waters, &c.) 
are leached with water containing 1 '5 per cent, of sulphuric 
acid or other mineral acid, in which iron salts may be 
present. Ores may be treated in situ, and the solution be 
pumped from the mine. The solution is stirred with zinc 
sulphide or a soluble sulphide to precipitate metals of the 
silver and copper groups, and the clarified liqidd is then 
treated with hydrogen sulphide and heated to 1.50”— 180 F . 
The zinc separates as sulphide, and the regenerated mineral 
acid can be used again. — M. J. S. 

Cementation; Process of . A. Frank, Charlottenbiirg, 

Germany. U.S, Pat. 718,33.5, Jan. 13, 1903. 

Tiik mct.'d to he cemented is subjected to the action of a 
mixture of acetylene and an oxide of carbon, heate«i to a 
temperature Bufliciently high to sepjirate the carbon from 
the mixture. — E. S. 

Soldering Sticks; Composition for Making . O. .T. 

Flanigan, Boston, Mass. U.S. Pat. 717,833, Jan. 6, 
1903. 

Tub composition i^ a mixture of J lb. of spermaceti, i Ih. 
of mutton tallow, and J oz. of acetic acid. E. 8. 

Enamelled Metal PUUe * ; Manufacture of — B. 
VVieser, Assignor to H. Siilzbuch and Co , Zurich, 8wU- 
zcrland. U.S. Tat ;09.53(t, Sept. 23, 1902. 

Smooth rolled melel plate# ore coated with a (uixtnro of 
i zinc-while and oil-varnish, dried, coated with greae; laeqim 
! colour, and again dried. They arc then ground doll by 
. oumice and water, and ore printed with permanent eolourz, 
! wd when dry are re-coated with greasy copal lacquer, and 
, finally dried. — E. S. , 
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Furnace / Oxidising . J. E. . Greenawalt, Denver 

Col. U.S. 7 17,093, Dec. 80, 1902. 

In a stack oxidising furnace, two or more shalt-compart- 
ments and a du8t-ohamber|compartment arc provided with 
means to elevate the ore from the bottom of the former and 
the dust from the bottom of the latter, and to distribute 
them at the top of one of the shaft-compartments. Hori- 
zontal conveyors and external elevators are used for the 
purpose. A combustion chamber and air-heating chamber 
with dampers and valves arc also provided. — W. G. M. 

Fuencii Patents. 

Steel ; Process for Deoxidation and Decarhurisation of 

Liquid . Soc. JSlectrometall. Prau(;aise. Fr. Pat. 

820,682, April 25, 1902. 

An agglomeration of carbon and iron or other metal filings, 
termed by the patentee “ carburite ” is added to the liquid 
steel. The mixture may be agglomerated with resin and 
then boiled ; it must be sufhciently dense to sink through 
any slag there may be on the steel bath, and remain in 
contact with the metal. — W. G. M. 

Iron, Steel, and other Metals ; Silvering or Gilding of . 

Miss J. Schiele. Fr. Pat. 820,696, April 26, 1902. 

See Eng. Pat. 94,38 of 1902; this Journal, 1902, 917. 

_VV. G. .M. 

Blast Furnace. W. F. Hunucs. Fr. Pat. 321,087, 

May 13, 1902. 

See Eng. Pat. 10,929, of 1902 ; U.S. Pat. 712,374 of 1902 ; 
thii Journal, 1902, 1141, — W. G. M. 

Furnaces ; Metallurgical . J. A. Hunter. Fr. Pat. 

821,170, May 12, 1902. 

See Eng. Pat. 10,353 of 1902 ; U.S. Pat. 699,759 of 1902; 
this Journal, 1902, 977. — W. G. M. 

Bronze Colours i Granulation of Metals or Alloys for the 

Mamifacture of llrouzc Farbwerke Act. Ges. 

vorm. C. Schleuk. Addition to Fr. Pat. 289,827 of 
June 12, 1399. XIII. A., page 150. 

Sheet Metal ; Producing Multicolour Impressions on , 

with ** Moirec M6talliqut ” Effects in Parts. F. Krokert 
et Cie. Fr. Pat. 320,733, April 28, 1902. 

Those parts not needing a “ moircc ” effect are printed 
first, and thus protected frotu tlie action of the acid batli 
used later. —J. W. H. 

Alkali Metals ; Preparation of . Chem. Fabr. 

Griesheim-Elektrou. Fr. Pat. 320,815, April 15, 1902. 

A MiXTUiiE of alkali fluoride and aluminium is heated 
in a suitable vessel, from which the reduced alkali 
metal is distilled off. 'fhe residual double fluoride of 
aluminium and alkali metal is treated with caustic alkali or 
alkali carbonate, whereby alkali metal fluoride is regenerated 
for further treatment. (See also U.S. Pat. 710,493; this 
Journal, 1902, 1333.)— W. G. M. 

Washing Apparatus \Gold, for Analytical Purposes. 
G. de Krivochapkiue. Fr. Pat. 321,019, May 19, 1902. 
XXIII., page 165. 

• XI -ELECTEO-CHEMISTET AND 
ELECTEO-METALLUEGY. 

(^.)— i^lectko-chemSStkv. 

Electrolytic Bleach for Paper Pulp, A. Neuberger. 
XIX., page 159. 

Electrolytic Bleaching of Paper Pulp. L. J. Dorenfeldt. 
XIX,, page 160. 


Lead from Manganese ; Separation of — , hy Electrolysis, 
A. F. Linn. XXlH.Vpage 166. 

Mercury ; Electrolytic Determination of . F. Glaser, 

XXIIL, page 165. 

Cobalt and Nickel Solutions ; Behaviour of , at the 

Anode, during Electrolysis. A. Coehn and M. Glftser. 
XXIIL, page 166. 

English Patent. 

Insulating Material; Improved ,and Mode of Manu- 

facture of same. V. Karavodine, Paris. Eng. Pat. 
26,363, Dec. 24, 1901. 

See Fr. Pat. 319,264 ; this Journal, 1902, 1539.— M. .j. S. 
United States Patents. 

Secondary Battery. W. Morrison, Assignor to K. Upton, 
Chicago. U.S. Pats. 717,107 and 717,108, Dec. 30, 1902. 

A HATTKiiY is claimed in which fluorine, as hydrofluoric 
acid, is present, either as an ingredient of the paste formed 
on one of the elements, or as a component of the electro- 
lyte. (tec also I'.S. Pat. 711,997; this Journal, 1902, 
1540.)~F. H. L. 

Battery; Electric . H. Halsey, New York, Assignor 

to Halsey Electric Generator Co., Jersey City, N.J. 
U.S. Pat. 717,394, Dec. 80, 1902. 

One or both elements of a battery are continuously brushed 
by means of brushes travelling at variable speed. The 
electrolyte is freed from preei]>itat€S by circulating the 
solution so that it comes in contact with a collector. 

— \V\ G. M. 

Electrode for Storage Batteries. [^Lvad Crystals.'] 
L. Paget, Assignor to C. Coster, both of New York, N.Y. 
U.S. Pat. 717,007, Jan. 6, 1903. 

The electrode consists of a scries of small interspaced 
plates, each consisting of a thin corrugated plate of com- 
pressed fluely-divided lead, or of compressed arborescent 
crystals of metallic lead on which is deposited a thin sheet 
of peroxide of lead, each plate being surrounded by a frame 
of elastic non-conducting material. — G. II. 11. 

Electrodes ; Method of Preparing Storage Battery . 

L. Paget, Assignor to C. Coster, both of New York, 
U.S. Pat. 717,608, Jan. C, 1903. 

The plate described in the preceding patent is prepared by 
pressing finely-divided lead, or arborescent crystals of lead, 
into a thin corrugated plate, and depositing on it a thin 
shell of peroxide of lead, after which the plate is formed 
electrically into a storage battery oxygen electrode. 

— G. H. R. 

Electrode; Storage Battery . [J?i-Po/ar.] L. Paget, 

Assignor to C. Coster, both of New York. U.S. Pat. 
717,009, Jan. 6, 1903, 

The electrode consists of a thin lead plate, coated on 
opposite sides with successive thin layers or films of finely- 
divided lead, compressed approximately to the density of 
sheet lead, the density of the coatings increasing from the 
surface inwards. — G. H. R. 

Battery ; Storage , and Method of Preparing Elec^ 

trades therefor, [^BlPotar Electrode.] L. Paget, 
Assignor to C. Coster, both of New York. U.S. Pat. 
717,610, Jan. 6, 1903. 

The bi-polar electrode described in the preceding specifica- 
tion, is formed by compressing finely-divided lead to a 
density substantially that of Aeet lead, and passing’ a 
forming or charging corrent from one face to the c&er 
through the plate thus fbrmed, and tbrouab a suitable 
electrolyte on tbd opposite faces of the plate, tne comprestfed 
lead constituting the sole conducting oonneetion befWesti 
the opposite sides of the electrode.— G. H. B. 
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FMinroa Pavk^ts. | 

iMulaiing^ EUctrical with a Brittle cmd Pulverised | 

Insulating Material and a Bituminous Substsmce ; Process 

of Manufacturing . La Soci6t6 Pyrisolith, Paris. 

Fr. Pat. 320.675, April 25. 1902. 

Sek Eng. Put. 10,083 of 1902 ; this Journal, 1902, 1282. 

— G. H. It. 

Cement ; IVew Depolarising , Jor Electric Batteries, 1 

E. Mors and A. Nobecourt, Paris. Fr. Put 320,966, I 
May 5, 1902. | 

Thm cement is composed of carbon, a solid depolariser, and ^ 
a soluble silicate. The silicate in the cement is decomposed in ^ 
any known manner, whereby gelatinous silica is produced, ! 
together with a soluble salt, which is removed by washing, i 
On drying, the gelatinous silica is reduced in volume, ! 
and the mas.s is rendered porous. The cement may form a j 
part of the positive pole, if desired.— G. H. U. j 

(B.)— ELECTRO-METALLURGY. 

English Patent. 

^icel and other Metals ; Improved Process and Apparatus 

for the Smelting oj , Direct frofn their Ores hy Aid 

oj Heat* and Electricity. W. P. Thompson, London. 
From Le Syudicat dc I’Acier Gerard, Paris. Enc. l»at. i 
36,470, Dec. 27, 1901. | 

The ore, mixed with carbon and a flux, is heated to a com- 
panitively low temperature in a blast furnace, which is 
connected by a siphon channel below its base, with the sole 
of a horizontal, gas^'hoated refining furnace. Electrodes, 
eonuect(5d to a source of electricity of low tension and high 
amptjrage, are arranged at the junction of the blast furnace 
and siphon channel, to fuse the charge. The slag overflows 
by a side opening in the channel, at the bottom of which a 
negative electrode (f<»r the refining process) is fixed ; whilst 
the positive electrode is movably fitted in the arch of the 
r. fining furnace, so that it can bo pushed into contact with 
fluid metal, whereby “an abundant number of little 
drops are caused to be thrown forward from the surface,*' 
accelerating the refining process. These electrodes convey 
a current of high voltage and relatively low amperage. 
The molten metal can be tupped off through a side opening 
at the bottom of the siphon channel. A steam injector 
legulates the current of gases in the furnace, connected with 
which are heat-regenerating chambers, and there is inter- 
change of gases between the blast and refining furnaces. 

— E. S. 

XII.-FATS. FATTY OILS. AND SOAP. 


AlthoQgh aluininiam oannot be used % material^ ibr 
autoolavet, ainoe it is attacked by the anaall aipoant of 
alkalis in the alkaline earths used, ami also On aeooont of its 
behavioof with boiling water ami htgh-preHBore steam, it is, 
in the author's opinion, the most suiuble metal for the 
ordinary operations of the stcarine industry. — C. A. ]\1. 

Almonds ; Presence of Saccharose in , and its Part in 

the Formation of the Oil. C. Vullee. Comptes Rend., 
190 . 3 , 136 , [2], 114-117. 

The author h»us demonstrated the constant presence of 
saccharose (about 3 per cent.) in ripe almonds, by 
extracting them with alcohol and determitung the optical 
rotation and cupric reducing power of the boiled down or 
concentrated extract, before and after inversion by means of 
invertase. 

Determinations were then made of the proportions of 
saccharo.se, reducing sugars and oil. in the pericarp and in 
the almond, at intervals, from the first appearance of the 
fruit to the time of ripening. During this period (about 
six months) the proportions of saccharose and reducing 
sugars ill the pericarp remained more or less constant and 
only traces of oil were formed in this portion. In the 
almond, on the other hand, the percentage of reducing 
sugars decreased progressively as the saccharo.sc and the 
fatty oil made their appearance. 'J’ho saccharose went on 
increasing until the oil began to be formed and then 
decreased gradually, increasing again towards the end, when 
the production of oil slackened. 'Fhe above remarks apply 
both to tho fresh almonds and the dried. 

It would seem that in the pericarp there is a constant 
supply of reducing sugars and saccliarose, and that those 
carbohydrates uccumulute iu the seetl where they take part 
in tho production of tho oil, though it is doubtful which of 
them is tlio immediate precursor of the oil. — J. F, R. 

Oil from Water-Melon Seeds. S, W'oiuarowskuja and 
S. Naumowa. J. russ. phys.-chem. Ges., 34 , 695-- 697. 
Chem. Contr., 1903, 1, [1], 41. 

The oil from water-melon seeds (yield, 21*4 per cent.) 
solidifies at —20' C. It belongs to the class of serai-drying 
oils, and has the following constants : — Sp. gr. at 15^ C., 
0*925; llehner value, 1)6*1; Kiittstorfor (saponification) 
value, 198; Reichert value, 0*4; iodine value (Hfibl), 
111*.'); “free oxygen,” 0*4; acetyl value, 4*7; Mau- 
mene’s test, .30 '4 ; Livacho’a test, 2*7 per cent.— A. 8. 

Pedroleum ; Conversion of , into Acids and Fatty 

Substances. N. Zelinsky. Russ, phys.-chem. Ges. 
Zeits. angew. Chem., 1903, 16 , [3], 37. 


Aluminium ; ^ Use of m the Siearine Industrh 

r. Pastrovich. Chem, Rev. Fctt- u. llarz-Ind.. 1902. fl 
[ 12 ], 278 - 279 . ' 

Dokam (this Journal, 1893, 276) has already piibUdhei 
the results of laboratory experiments upon nlumiuiuui 
•howmg that that metal offers remarkable resl.taiico to th. 
action of fats and fatty acids even when assisted by hea 
and the presence of air. The author has made a series o 
experiments on a manufacturing scale, using aliimiiiiun 
pmtes instead of the usual copper or copper alloy plates ii 
the stearine press. The usual life of the latter plates is 7 t< 
8 years, after which they are completely eaten through. A 
compai'ative test in which copper and aluminium pmtes ol 
equal dimensions were kept in a hot hydraulic presi 
charged on the average 11 times daily, showed that aftei 
*^9- ® ^PPP®r had lost 15*75 per cent, in weight 
whilst the alumminm had only lost 1*77 per cent. More 
; over, the copper plate had expanded 10 mm. in length and 
5 mm. In breath, whereas the aluminium plate showed nc 
; alteration m dimensions. A hot hydraulic press Uontaininfl 
28 aluminium plat^ was in continual use for two yeara 
the loss in weight of the plates only amounted 
\ cwt., whilst &y had retained ieir shape 

; Pf««ctlY. According to these data the life of aluminiam 
in the )»ess would be about 66 yearMrhilst they 
would cost 23 per cent, leee than copper plates* 


Br chlorinating different fractions of petroleum, treating 
the products obtained with magnesium, subjecting the 
magnesium compounds to the action of carbon dioxide, and 
decomposing the complex substances formed, with water 
and sulphuric acid, the author obtained good yields (up to 
60 per cent.) of organic acids. In this way, the following 
compounds were prepared from Caucasian petroleum : — 
From the fraction distilling between — 

25^ and 45* C., two acids, CgHijCo and C^lInOs. 

72'^ and 74"* C., a mixture of inethylpeiitamethylena- 
and hexamethylene carbonic acid. 
80'* and 85” C., lioxahydrobeuzoic acid. 

100® and 105® C., an acid, C, JIi/ ),. 

115® and 120® C., an acid, CglliHOj, and a cyclic acid, 

CsH.A- 

133® and 145® C., a cyclic acid, CioHisO-. 

On heating with glycerin to 250® C,, the acid 
formed a di- and a tri-octin, the latter being a compound 
having the properties of a fat. — A. S. 

Candles f OintmetiiSf Lubricants ^ ^c,i ManufHcture of 

. O. Llebreich, Berlin. Ger. Pat. 136,917, NoViO, 

1900. 

As fubatitotet for or additions to natural fats and oiJailihA 
their derived acids, the acidyl derivatives ot aromalad haseU 
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(toiline, DapbtbTlammf, tbeir alkyl denvativaa and homo- 
loguea) are used. These haye the adtantage rainDg the 
melting points of fats or fatty aelds with which they are 
mixed } they also enable them to take an larger amounts 
of water.--J. T. D. 

E50LI8H Patents. 

OU-Sttd Cakes and othtn' Residues from the Manufaeture 
of Vegetable Oils ; Process of Rendering — , suitable 
Jot Use as Cattle Food. C. Fresenius. Eng. Pat. S85, 
Jan. 6, 1902. XVHI. A., page 158. 

Glycerin j Process and Apparatus for Recovery of . 

E. B. BonsOeld, Ijondon. From M. Flandrak, Paris. 
Eng. Pat. 2668, Feb. 1, 1902. 

See Fr. Pat. 318,279 i this Journal, 1902, 1460. 

— R. L. J. 

United States Patents. 

Oil-Filter. C. A. Conn, Pittsburg, Pa. U.S. Pat. 718,428, 
Jau. 13, 1903. 

The outer wall of the filter has a double bottom, forming 
a heating chamber, which is in communication with a second 
heating chamber, formed by two inner walls extending 
upwardf through the filter. A removable cover, formed 
with an aperture, is fitted on the outer of the two inner 
walls, and the walls of the bottom chamber are also 
provided with apertures so as to establish communication 
between the heating chambers and the atmosphere. — K. A. 

Soldering Sticks ; Composition for Making — . O. J. 
Flanigan. U.S. Pat. 717,833, 1903. X., page 147. 


French Patents. 

Oils / Method for the Extraction^ Purificaiiont and Decolo- 

risatioH of . H. F. Uoasollin, S. C. J. Demarteau 

and M. G. Herente. Fr, Pat. 320,817, April 17, 1902. 

Olsaoinocs matter (esiwcially olive marcs) is digested 
with petroleum spirit (listilling below 60° C., and the 
extract treated with an acid solution of permanganate. It 
is then decanted, filtered if necessary, and the solvent dis- 
tilled off. The residual colourless oil in the distillation 
apparatus is termed permanganate oil.” — C. A. M. 

Oi7a {Fatty and Ethereal) and othei' Chemical Products 
ordinarily Liquid ; Dry and Pulverised Preparations of 
— . The Firm Sicco med. Chem. Inslitut Fr. G. J^auer. 
Fr. Pat. 320,889, May 1, 1902. 

An emulsion of the oils, &c. with gum arabic and water, 
is treated with a suitable proportion of calcined magnesia 
or magnesium carbonate, and the resulting solid mass 
pnlveriised.— C. A. M. 

Fats and Eaters of Fatty Acids ; Manufacture of Bromine 

and Iodine Derivatives of . \V. Majcrt. Fr. Pat. 

320,993, May 7, 1902. XX., page 164, 

' Soaps containing Petroleum; Manufacture of .■■■■■ . 
Soc. I)aum Co. Fr. Pat. 320,825, April 22, 1902. 

Solid petroleum is incorporated with the finished soap, or 
is added in the form of an aqueous emulsion to the materials 
used in the manufacture of the soap. — C. A. M. 

Soap; Manufacture of — . C. Dreymann. 

Ft. Pat. 320,886, May 5, 1902. 

The soap, after being separated #ad purified iu the usual 
way^ is again boiled with brine, the density of which 
depends upon ihe nature of the final produci required. By 
this treatment granulations are removed, water eliminated, 
and a sdap of any desired hardness obtained. Iron salts 
and organic impurities are precipitated from the spent lye 
by the addition of a sulphide and an acid, thus enabling the 
lye<to be used again. — C. A. M. 


Xm.-rPIflMBNTS. PmTS: RESINS. 
TARNISHES; INDIA-RUBBER, Etc. 

PIGMESTS, PAINTS. 

English Patents. 

Lead Oxide ; Production of , and Treatment of Rou^h 

Litkar^ and Residues from the Precipitatiori White 
Lead Process. Rnucom White Lead Co., Ltd., G. V. 
Barton, T. Jonei, all of Runcorn, and C. W. S. Crawley, 
London. Eng. Pat. 4660, Feb. 24, 1902. 

In earlier patents (17,178 and 21,830, 1898; this Journal, 
1899, 1083, 1134) an opening was provided in the side of 
the lead-melting pan, above the level of the metal, for the 
conveyance of the product to the collecting chambers ; but 
it is found iu practice that a large proportion of metallic 
lead is carried over with the oxide, and has to be restored 
to the melting pot. According to the present specification, 
a vertical or inclined tube is provided, connected with the 
melting pot by an openiug in the cover, and carried to such 
a height before descending to the collecting chambers that 
the metallic lead falls back into ihe pot. Means are provided 
for regulating the level at which the oxide is allowed to 
pass from the rising tube. — M. J. S, 

Rust-proof and Fire-proof Composition for preventing 
Radiation of Heat ; applicable also as a Substitute for 
Glaziei'^s Putty. W. P. Thompson, Liverpool. From 
Giovanni and Guisippe Bevilacqua, Genoa, Italy. Eng. 
Pat. 4137, Feb. 18, 1902. 

A MIXTURE of 7 parts of partially ground slag-wool, 45 
parts of silicate of potash solution, 37 parts of powdered 
asbestos, \\ parts of calcined magnesia, 2.^ parts of graphite 
or other refractory pigment, 2 parts of powdered cork, and 
2 parts of powdered puzzolana, to which may be added a 
binding material, such as lime, in any propoition up to 25 per 
cent. — M. J. S. 

United States Patents. 

Zinc; Method of Extracting [cw Zinc Sulphide'] — . 
W. G. Waring. U.S. Put. 718,554, Jan. 13, 1903. X., 

page 147. 

White Pigment ; Method of Producing Pure . 

W. G. Waring, Tyrone, Pa., U.S. A. U.S. Pat. 718,555, 
Jan. 13, 1903.' 

A WHITE pigment, consisting of zinc oxide and barium 
sulphate, is obtained by precipitating a solution containing 
both zinc sulphate and zinc chloride by one of barium 
chloride in which magnesia is suspended. — ^1. J. S. 

French Patents. 

Bronze Colours; Granulation of Metals or Metallic 

Alloys for Manufacture of . Bronzefarbenwerke 

A."(>. vorm. C. Schlenk. Addition, dated May 13, 1902, to 
Fr. Pat. 289,827 of June 12, 1899. 

The metal is cast on the surface (preferably the inner 
surface) of a rotating hollow cylinder. It thus forms thin 
sheets, which, after cleansing, can be crushed directly to 
powder. Or the metal may be cast in the space between 
rotating cylinders, which roll it to the required degree of 
fineness. — W. G. M. 

Zinc - White Paint ; Process of Manufacturing ; 

applicable also to other Metallic Oxides. G. H. Petit. 
Fr. Pat. 821,047, May 10, 1902. 

During the operation of mixing in a pug-mill zinc white 
or other metallic oxide with a drying oil which has been 
previously oxidised, a certain quantity of water U added. 
The addition of any other substance to the paint so obtained, 
is also claimed. — H. J. S. 

(i?.)--RESINS, VARNISHES. 

Manganese Borate [Drier]. H. Endemonn and J. W. 

Paisley. Amer. Chem. J., 1903, 39, [1]» 68—73. 

The commercial article varies widely in composition. The 
precipitate obtained with aqueoat solationa of borax and a 
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moDgaiiouf it pitftially Aoluble in the seooodarj pro- 
daott of the ntction, and dissooiatee daring wathing. The 
most stable compound it MoB 407 . 5 HfO, which, however, 
can only be obtained by addina borio acid to the washed 
precipitate /h>m manganous cnioride and sodium meta- 
borate, and drying without heat. It is rose-white, amorphous, 
and bygrc^opio, and when added to heated oils produces 
iiuick -drying varnishes. — M. J. S. 

French Patent* 

r 

i Colophon}/ [/?o«a] ; Mineraluation of — . A. Nodou. 

Fr. Pat. 320,806, April 1, 1902. 

Colophon r is distilled over an excess of quicklime, being 
Hrst allowed to flow in a melted state into a retort tilled 
with lime and heated to an incipient red heat. The 
vapours are conducted through two successive retorts, I 
I also tilled with lime and heated to a dull-red and cherry-red 
I respectively. I 

The products are 15 per cent, of gaseous hydrocarbons, 
10 ]K»r cent, of light oils, 2 per cent, of acetone, 13 psr 
" cent, of burning oils, 51 per cent, of fluid lubricating oils, 

.'i per cent, of vaselines, and 4 per cent, of black tar. 

— M. J. S. 

(C.)— INDIA-RUBBER. 

Rubber Trees ; The Latex Canals of . H. T^conitc. 

J. d’Agric. trop. ; through Qummi-Zeit., 1903, 17, [171, 
375. ’ 

In the Landolpkia hendelotii the canals bearing the latex 
are tubeshaving a diameter between 0*03 and 0*045 min. 
For the most part they extend in a vertical direction, but 
the^ have branches, some of which are bent. If, then, a 
horizontal incision of known length, such as that represented 
by the lino a 6 in Fig. I, bo made in the bark, more of the 
latex vessels are cot, and con- 
sequently more of the juice 
escapes, than if the incision be 
vertical and of equal length, as 
c d. Similarly, if a piece of 
bark ^ broken in a horizontal 
direction, i.e., transversely to 
the longer axis of the tree, as 
shown in Fig. 2, the two frag- 
ments are held together by a 
large number of latex threads ; 
while, as indicated at the upper 
part of Fig. .3, if the fracture 
be vertical, there are far fewer 
threads between the two hori- 
zontal fragments than between 
two vertically adjacent portions 
of the bark. The author holds 
that there is no evidence of a 
circulation of the latex in the 
canals, as there is of a circu- 
lation of the tree sap in its 
vessels ; if the latex were In a 
sute of circulation, it would be 
difficult to understand why it 
should flow the more freely the 
lower the incision made in the 
bark. Bince the bark of the 
tree does not grow as the tree itself expands in girth, the 
bark is in a condition of tension horizontally or circum- 
ferentially, and for this reason the latex canals are in a 
state of conipressioD. Thus, if the incision made in the 
bark be vertical, the tension is removed, and the compression 
of the canal walls disappears, so that the latex ^nds to 
remain within the canals by capillary attraction ; on the con- 
trary, if the incision be not vertical, more latex flows out, not 
merely because a latger number of canals are raptured, but 
beeaose the natural pressure is not interfered with. After 
the bark lias been cut, the wounds heal by deposition of 
new vegetable matter, and the canals, originally continuous, 
become diseonneoted ; when, therefore, later incisionf are 
made, rite yield is smaller. The author accordingly 
reconsmends that Bie tma should be Ant tapped by marog 


seveval QbRque inelfioiit all at the one height of some 3 m. 
from thej^ued, afterwards making a second row lower 
dpwn, and so on till tbo groimd is reached. When, in at 
least a yeaFs time, new canals have grown in the int^or 


Fio. 2. Fio. 3. 



portion of the bark, a fresh series of incisions can be cut iir 
the same positions and in the same descending order as 
before. Complete circular inoisioDH should never be made, 
and wide cuts only cause the healing process to be slower 
and more difficult.— F. H. h. 

India-Rubber Latex ; Coagulation of — , C. O. Weber. 

India Rubber J., 1908, 26, 19. g . , . 

II. Lecomtk has stated that a solution of mercuric chloride 
does not coagulate the latex of Landolphia hendelotii, and 
that where coagulation is alleged to have occurred, it has 
been determined by the water of the solution. If this 
assertion should prove correct, the said latex can contain 
no albumin. The same author has observed that the 
quantities of different alcohols required to coagulate a given 
weight of india-rubber varies roughly with their molecular 
weights. For instance, calling the precipitating capacity of 
methyl alcohol 100, that of ethyl alcohol is 48, that of 
propyl alcohol 23, that of isobutyl alcohol 16, and that of 
amyl alcohol is 9. In the latex of Hevea braziliensie, 
CastUloa elastica, Manihot glaziovii, and of various species 
of Landolphia and Maradenia, Lecomto has noted the 
presence of an oxydase which colours guaiacum tincture 
first blue and then green, and he suggests that this oxydase 
may be the cause of the formation of india-rubber in the 
trees, owing to its oxidising action upon the carbohydrates. 
The author (Weber), however, bolds an oxidation of the 
carbohydrates with the formation of hydrocarbons to be 
highly improbable, especially when it is remembered that 
none of the carbohydrates of the plant world possesses the 
iso-pentosan s^cture, which would be requir^ to produce 
the configuration of the carbon chain that is now known 
to be characteristic of india-rubber. — F. II. L. 

India-Rubber ; Improvement of the Qualit}/ of Raw — . 

C. 0. Weber. Gumrai-Zeit, 1903, 17, [16], 345. 

Accobdino to general opinion the high quality of Para 
rubber is chiefly due to the method of coagulating it, 
rather than to its chemical composition. 

The author contends that the reverse is the true case, 
and that the nature of the hydrocarbons in the Hevea milk 
emulsion is the cause of the superior quality of the resulting 
rubber. 

The smoke method of coagulation prevents the introduc- 
tion of mechanical impurities, but only offers the advantage 
over other methods practised by the natives, that, being 
smoked in very thin layers, the albuminous coustitafliits 
beoome steriliscri, and their decomposition is thus hindered* 

F(Hinerly it was considered essential to use the Urahnet 
nut as a eonroe of the smoke, but now it is knoiria 


Ficj, I. 
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cwtainty that any aubstmice y itlding .a smoky flame, iuch 
aa the^helte of the cocoanut, aerre the purpose admirablyr 

, By passing the Heveamtlk thfoogha centrifagal machine/ 
rubber free from albuminous compounds is obtained, • 
which, without being smoked, is undoubtedly superior to 
ordinary smoked Para rubber ; and the author states that 
il it were possible to collect tlie Hevea milk in a central 
place and treat it in the rational manner already described, 
a great deal of waste would be prevented. — J. K. B. 

Rubber ! Deterioration of Congo . C. O. Weber. 

Gummi-Zeit., 1903,17, [16], 345. 

Thk author considers the deterioration is due to the pre- 
sence of albuminous substances primarily, and not so much 
to unsuitable conditions of transport and storage, &c. 

The turning black of rubber exposed to the sun is pro- 
bably due to the action of an oxydase contained in the 
latex on the albuminous constituents. If freed entirely 
from fermentable matter, the rubber will stand the bad 
conditions of transport without damage. 1 

As moisture is absolutely csseniial to start the decom- 
position, the natives should bo forced to bring the rubber 
in absolutely dry. 

The presence of coagulated albumin not removed by the 
Mashing process, causes the tinished goods to be more or 
less brittle or ** short,” according to the amount of albumin 
present. — J. K. B. 

Fkenoh Patent. 

Rlaitic Material ; Preparation of . A. Liift. 

Fr. Pat. 320,991, May 7, 1902. 

See Kng. Pat. 10,218, Afav 3, 1902 ; this Journal, 1902, 
1085.— M, J. S. 

XIT.-TANNINa : LEATHEE, GLUE. SIZE. 

Cements for Leather Belting. Leather Trades Review, 
1903, 36, [878], IG. 

1, Fish-glue is soaked in water for 24 hours, allowed to 
<lrain for a like period, boiled w ell, and 2 oz. of resin and 
^ oz. of boiled linseed oil previously melted together are 
added to every 2 lb. of the glue solution. 

2, Equal parts of tish-glue and isinglass are dissolved 
** in a like quantity of weak acetic acid.” 

3. J lb. of gutta-percha, 1 oz. of pitch, 1 oz. of shellac, 
and 1 oz. of sweet oil are melted together. 

4. 1^ oz. of finely-cut india-rubber are dissolved in 6 oz. 
of carbon bisulphide, and to the hot solution 1 oz. of shellac 
and J oz. of turpentine are added, the mixture being heated 
till complete solution is effected. This cement is used cold, 
and allowed to dry, the joint being subsequently warmed 
and well pressed. — A. S. 

[Gal7o-] Tannic Acid i Quantitative Determination of 
by Ferric Salts. Ruoss. XXIII., page 166. 

English Patent. 

Tanning Production of , from Vegetable Tanning 

Materials. C. Schmalfeldt, Berlin. Eng. Pat. 23,392, 

Oct. 27, 1902. 

A MIXTURE of ouk-bark, pine-bark, quebracho wood, divi? 
divi, myrobalans, and valonia in about equal proportions 
(1,000 kilos.) is moistened with a liquor (360 — 400 litres) 
consisting of water (10 parts), fresh whey (I part), and 
oxalic acid (0*02 per cent.), heated to about 45° C., and is 
then piled in heaps in a closed room with a moist atmo- 
* sphere at about 35® C. After 8 — 10 hours the heaps are 
anovellcd over. It is claimed that by the fermentation 
thus induced, immature non-soluble tannin is converted into 
soluble tannin. — K. L. J. 

ar 

‘ French PATKUri 

Gl^lgnous, Material from Seaweed ; Extraction of — by 
Continuous Process. B. Herrmann. Fr. Pat. 320,656, 

. April 17^ ii02- 

fiteAWEED .(vofwc^) is disaolvad in ,10. tixnei ita weight of 
per cent; solution of aodinmi cariimnate. The ck^ified 


solution of sodium tangate” is treated with milk of lime, 
which precipitates calcium tangate, leaving sodium hydroxide 
iu solution. The dried precipitate is pulverised with 20 per 
cent, of dry sodium carbonate. 'The sodium hydroxide 
solution is treated with carbon dioxide to precipitate any* 
lime it may contain and carbonate the alkali, which can 
thus be used repeatedly .^M. J. S. 

IV.-MANUEES, Etc. 

Potash Manuring Salts; S'orwegian . E. Solbergi 

Biedermann’s Centr.-Bl., 1903, 32, [1], 67. 

Tins substance, which frequently appears in the trade under 
the name “ Norwegian kainite,” is obtained as a by-product 
in the manufacture of iodine from kelp. Two samples gave 
the following figures on analysis ; — Water, 6*32 and 15*01 ; 
matter insoluble in water, ^*57 and 0*3*2; potassium 
Hulphatc, 24 ()r» and 23*05; sodium chloride, 63*65 and 
53*41; sodium sulphate, 2*58 and 6*28; magnesium 
sulphate, magnesium chloride, and calcium sulphate, traces ; 
and other salts, 0*82 and 1*93 per cent. — A. S. 

Phosphate Analysis ; Simplification in M. Passon. 

XXIll., page 166. 

Phosphoric Acid ; Volumetric Velerminaiion of . 

I>e Molinari. XXIII., page 166. 

Calcium Phosphates ; Decomposition of , by Ammonium 

Citrate Solutions. K. Zulkowski. Yll., page 144. 

Slay-Meal, [ Thomas ; Determination of Free . 

Lime in — M. Bischoff. XXllL, page 166. 

Perchlorates [iw Sodium Nitrate'] ; Determination of 

M. lloiiig. XXIU., page 166. 

French 1*atent. 

Manure } Manufacture of ifroni Sewage Liquors and 

Phosphate* E. Foutenilles, Fr. Pat. 321,162, May 12, 
1902. 

The drainage from cess-pits is boiled in a closed vessel, 
and the ammoniacal vapours are passed into another cold 
portion of the drainage, to which sulphuric acid is added 
to saturation. The enriched portion is concentrated to a 
certain degree, and is then filtered, and the liquor is further 
concentrated to yield ammonium sulphate crystals on 
cooling, the mother-liquor being returned to the cycle of 
operations. A dry superphosphate is then prepared by 
agitation of powdered raw phosphates with sulphuric acid 
in a heated vessel, and the product is mixed with the 
ammonium salt, and with the solid matters separated in the 
former process, in any desired proportion to make the 
manure. — E. 8. 

XVL-SUGAE, STAECH, GUM, Etc. 

Hydroxylamine in Oximes and Phenythydrazine inllydra^ 
zones and Osazones ; Rapid Method for (he Determina- 
tion of . S. Grimaldi. XXllL, page 167. 

English Patents. 

Starch ; Manufacture of from i?icc, Maizes and other 

Amylaceous Products. 8c>ci6t6 des Produits amylao4s, 
Paris* Eng. Pat. 3930, Feb. 16, 1902. 

In this process the rice, maize, or other amylaceous sub- 
stance, whole or broken, is steeped in sulphurous aqid 
solntioi^ then washed several times with water, and ground 
in oontacl with a. jet of water. It is then sifted and the 
stAXch deposited and purified on Jnelined planes, collected, 
and**. diluted » the Squid is then Bnbjeeied.to electrolysis 
.in vessels shown in the Agure.; I^h eleetiylisiir 
ooffsiits. of an part A,, an intermediate part -p^^qf 
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vtood, india-nibber, or other noo-, 
condiieting material, and a lower 
part C of inverted, truncated, 
pyramidal form, provided at the 
bottom with a tup c*. The elec- 
trodes of sine, aluminium, or other 
suitable metal, are connected either 
in parallel or in series. The mass 
to be treated is fed from a mixini' 
vessel I), above the electrolysers, 
to each of the latter throujfh ball- 
cocks by which the level of the 
mass is kept practically constant 
and slightly above the electrodes. 
'Fho mass descends slowly between 
the electrodes to the lower part ol* 
the electrolysers, from which it is 
allowed to flow through the cocks 
on to very fine sieves, which receive 
the organic precipitate formed by 
the acti<ni of the current. The 
product is then again sifted, the 
starch deposited and puritiod on 
inclined planes, collected, and 
diluted to the consiMtency of cream, 
and then introduced into small vats, 
dried, and stovtMl. — T. H. P. 



Cnramr.l ; Apparatus for the Manufacture of . 

T. I). Lichtenstein, i^ilvertown, Kssex. Eng. Pat. 

14,4d2, Juno 25, 1902. 

Tin: manufacture of the caramel is carried out at or near 
the ordinary atmospheric pressure in a vi'ssel coiinccte<l 
with a condcn.ser or ab.sorbcr (open at its outlet), w'hen* the 
evaporated substunces usually lost, arc recovered. The 
vessel is also provide<l with a cover, through which the 
vapours are conducted to the cou<ieiiser, and which is so 
arranged (e.</.,by means of couuterwcights and water-r,ealed 
edges) as to rise when the pressure within the vessel becomes 
great, — C. A. M. 

United States Patents. 


starch-containing material ; a series of upright conical vats 
so connected that the starch liquor passes successively 
from one to the other by gravity, and having open apictui 
at the bottom ; means for feeding the starch-containing 
iimteiial to one of the vats ; moans for collecting the 
precipitate from the apex of one of the vats ; a tank 
receiving the discharge from the apices of the remaining 
vats ; a second serios of similar vats .similarly eonnecteil, 
and means for conducting the material from the tank to 
one of the vats of this second series ; a third similar series 
and means for conveying the material to one of its vats, 

I and also means for collecting the discharge from Ibe vats 
of the second scries. — T. H. P. 


Sugar ; Procest of (Converting ( ^ellulose into . 

A. Classen, Aix-la-Chapelle, Germany. U.S. Pat, 
712,069, Dec. 30, 1902. Ueissue of U.S. Pat. G.54,518, 
July 24, 1900. 

See Eng. Pat. 12,588, June 20, 1901 ; this Journal, 190], 
1008.— T. II. P. 

Starch } Apparatun for Manufacturing . A. P. ISfur- 

doch, (Xswego, X.Y. U.S, Pat. 717,699, Jan. 0, 1903. 

(IJlaims are made for various combinations of an apparatus, 
such as u grinding mill, for macerating and liquefying the 


Starch; Process of Manufacturing ■ — — . A. P. Murdoch 
O.swcgo, N.Y. U.S. Pat. 717,700, Jail. 6, 1903. 

This process consists in macerating and liquefying tb»< 
starch-containing material, then causing it to flow con- 
tinuously and successively through a scries of inverted 
coriical vats (sec preceding abstract), coll(?cling and mace- 
rating the ])recipitate from the first vat of the scries 
simultaneously collecting the precipitate from the remaining 
and passing it continuously to a mixing tank, and there 
chemically treating and purifying it. The product 4s then 
washed and p.assed through oue or more additional scries 



of inverteil conical vats, the 
starch from the last vat of 
the last series being finally 
collected and boxed. 

— T. If. P. 

Starch; Process of Making 

. JI. A . Era.sch, New 

York. U.S. Put. 717,184, 
Dec. 30, 1902. 

Claims are made, in the 
manufacture of starch and 
similar products, for sub- 
jecting the starch - bearing 
substance, e.g., cereals, in 
the presence of a liquid, 
such as water, to a tom- 
jierature equal to or below 
the freezing point of that 
liquid, then to a temperature 
above the freezing point, 
and afterwatds aepaitttng 
the starch from the oellalar 
membranooi conadtuent*. 


— T*H.R 
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Frei«ch Patents. 

Su^ Products i Apparatus for the Economical and 

Eapid Man’^factm'e of Commercial Low . Roux. 

Pr. Pat. 820,688, April 36, 1902, 

Tins appamtas is designed to obviate the repeated boiling 
of saocharine liquids and centrifugalising of the massccuite!!, 
and to convert the whole of the massecuite into a fine 
marketable product resembling centrifugalised sugar and 
Containing all the molasses. The apparatus, of which a 
longitudinal section is shown iu the figure, consists cssen* 
tially of a horizontal cylinder, A, completely surrounded, 
except at its lower part, by a steam jacket, R. Four doors, 
C, in the bottom of the cylinder, allow of the complete and 
rapid removal of all the sugar. D is the aperture through 
which the charge is introduced, whilst £ and F connect 
with the air-pump. Along the axis of the cylinder runs 
a shaft, O, furnished with knives, L, arranged in lines. 
The blades carry alternately-arranged angle-irons, K, 
which cover the whole of the lateral surface of the 
cylinder several times every minule. M M are glasses, 
R is an air tap, and T the exit tap for the water formed from 
steam introduced at the top of the cylinder for washing 
purposes. The apparatns is used iu the following manner : — 


mixed with Ae defecation precipitate after Satnration with 
carbon dioxide followed by distillation to produce ammonia 
and saline material. — T. H. P. 

lYn.-BREWING, WINES. SPIRITS. Etc. 

Yeast Reproduction ; Some Facts about 
W. DelbrUck. Woch. fiir Brau., 1903, 20 , [8], 25. 
Under similar conditions, with mashes of similar composi- 
tion, the number of cells in a given volume at the end of 
the reproductive period is the same. The number of cells 
produced is independent of the quantity of yeast sown; 
each cell requires a certain minimum amount of free space, 
and the yeast will go on multiplying until this minimum 
is reached. The reason for this lies in the prejudicial 
action of the excretion products on the cell itself and on 
its neighbours of the same species. Carbon dioxide is 
much more injurious to the reproduction of yeast than 
alcohol ; the infiuence of the former is more in evidence in 
cool (lager beer) fermentations than in warmer ones. 
Different races present different degrees of susceptibility 
towards carbon dioxide and alcohol. The first fact men- 
tioned above is only valid when the yeast is uniformly 


The massecuite, containing about 9 per cent of water, is 
■run from the boiling pan, at 80® — 85® C., into the cylinder, 
wbioh it fills up to the central shaft. The door D is then 
•hut, and the vessel evacuated as quickly as possible, steam 
Mfigat the same time introduced iuto the jacket. The 
l^t being set in motion, rapid evaporation takes place, and 
the temperature of the sugar falls to 55®— 45° C., at which it 
loses all coliesion and becomes pulpy. Air U now introduced 
into the cylinder, and the powdered sugar, containing in 
some cases less than 1 per cent, of moisture, removed. 
Further moisture goes off during cooling, after which the 
eugar, mixed, if necessaiy, in a mill, is ready for delivery. 

— T. HP. 

SuMr ; Process for the Cmplete Extraction of ,/rom 

Beet Juice as First Products, with the Simultaneoue 
Production of Ammoniacal and Saline Cowpounde. G. 
F. Gnignard. Fr. Pat 82O,9i0', April 38, 1902. 

This process consists of the four following operations : — 
(1) Defecation by means of a mixture of a salt of an 
alkaline earth and lime-water. (3) 1*otal precipitation of 
the sugar as sucrate by lime and magnesia. (3) Carboon* 
tion of the sucrate, giving all the sugar present in the beet 
in the form of pure crystallisable sugar, ^vitbout molasses. 
(4) Evaporation of the jalces separated from the sucrate, 


distributed tlroughout the liquid ; if part of the yeast 
separate to the top or bottom, the reproduction of that 
remaining in the body of the liquid, is favoured, but only 
until the maximum proportion of alcohol and carbon 
dioxide allowing further reproduction, has been reached. 

If equal volumes of liquid be sown with increasing pro- 
portions of pressed yeast, it will be observed that with the 
smaller sowings each cell forms two or more new ones ; with 
larger sowings only the more vigorous cells reproduce 
and when the sowing reaches about 10 per cent, of the 
weight of the liquid, no buds are formed. In dilute media 
the cumber of cells produced per volume, is less, owing to 
deficiency of nutrition, and the yeast crop increases with the 
proportion of available nutriment, until the production of 
about 4 per cent, of alcohol puts a limit to multiplication. 
To obtain the highest yield of yeast this proportion of 
alcohol must not be approached ; manufacturers of yeast, 
who work with worts, use an initial gravity of about 
7° Balling. When air is supplied, the maximum number of 
yeast cells is reached before the inbibitive action of the 
alcohol comet into play. Motion in the earlier stages, 
whether artificial or induced by the escape of the carbon 
dioxide, is favourable to reproduction, since it removes the 
mother cells away from the sphere of their excretion products. 
For this reasrn too Itndl • quantity of seed yeast is 
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disadvantageous, owing to a deficiency of gas to induce 
motion. In practice 3ie seed yeast is always added in a 
state of active fermentation and budding, and the medium U 
thus set in motion firom the start. The highest yeast crop is 
obtained by the system of pitching only a small quantity of 
wort to begin with, adding the rest of the wort in small 
portions at intervals until the tun is full. The nature and 
quantity of the excretion products depend on the physio- 
logical condition of the yeast cells, and the reproduction, 
therefore, is dependent on the physiological condition of the 
seed yeast — J. F. 

Yeast ; The Nutrition of . Part IV, A. L. Stem. 

J. Fed. Inst Brewing, 1902, 8, 090—706. (Compare 

this Journal, 1899, 933 ; 1901, 600.) 

(i.) The Influence of the Concentration of the Sugar. — It 
was found that if worts of similar composition, except that 
one conUined a larger amount of sugar than the other, 
were both seeded with the tame amount of yeast and 
fermented under identical conditions, then at the end of the 
fermentation, the yeast crop obtained from the wort con- 
taining the greater quantity of sugar would be larger and 
contaiu more nitrogen. With worts containing a con- 
siderable amount of sugar, the increase in the weight of the 
yeast crop, when the quantity of sugar was increased, was 
wot so large as that produced by the same increase in the 
amount of sugar when the wort was initially weaker.^ 

(ii.) The Influence, of Temperature, — Experimental 
evidence is brought forward to show that there is no 
material difference in the weight or nitrogen content of the 
yeast crop when the ferincntatioa terminates at any tem* 
perature between 55® and 77° K. At higher temperatures 
the yeast crop is smaller, and at lOO- F. the yeast grows 
and ferments feebly, 

(iii.) The Influence of the Amount of Seed Yeast. — If 
the weight of the nitrogen contained in the seed yeast be 
subtracted from that contained in the yeast crop, the results 
will be the same for any one solution fermented under 
identical conditions, except when the amount of seed yeast 
it very small. 

( jv.) The Influence of Time ; or, the Relationships between 
the .imount and Nitrogen Contents of the Yeast and the 
Percentage of Sugar fermented. — The author finds that 
there is a progressive increase in the weight, and nitrogen 
-content of the yeast throughout the fermentation. With 
a small quantity of seed yeast the greatest reproductive 
activity occurs in the first portion of the fermentation, but 
with a large quantity of yeast the reverse is the case, the 
greatest reproductive actiVity occurring al the close of the 
fermentation. With a medium seeding the fermentative 
activity of the yeast is fairly constant throughout the 
fermentation. 

(v.) The Influence of Orygen on the Amount of Yeast 
Crop. — Veast requires an unlimited supply of oxygen for 
apornlation. The auihor confirms C. Oppenheimer’s state- 
ment that whilst free oxygen is necessary for yeast growth, 
such is not the case for fermentation. 

The auihor deemed it necc.ssary to repeat some of the 
experiments on which the above conclusions are based, with 
fermentable solutions which would yield relatively large 


crops of yoaet, and the asparagine and inorganio aalts 
previously employed were replaoM by yeast extract,** the 
product of the auto-fermentation of yeast. The experiments 
were carried out under the same oondUtons, with the 
exception that half the quantity of fermentable aolution was 
used. 

(i.) The Effect of Varying the Amiunt of Nitrogenous 
and Inorganic Yeast Food. — When employing simple 
chemical compounds, it was found that any increase of 
nitrogenous or inorganic nutriment above a certain limit 
had no effect in increasing the weight or. nitrogen content 
of the jciist crop, and that this limiting amount of food was 
but little in excess's of the maximum the yeast was able to 
assimilate. When, however, a complex yeast food is used, 
the results conform to the first portion of the above con- 
clusion, hut not to the last. This result has been 
confirmed by V. Thomas (this Journal, 1901, 918). 

(ii.) When the amount of seed yeast was varied in 
fermentable solutions containing yeast extract," similar 
results were obtained as if solutions consisting of simple 
chemical substances had been used. 

(iii.) Witii regard to the relation between the weight and 
the nitrogen content of the yeast and the amount of sugar 
employed, the deductions made from the first experiments 
ar»5 confirmed by those in which “ yeast extract’* was used. 

— ,1, Tj. B* 

Barley t Impt. of the Germinative Capacity of — — , 
by Kilning, F. SchOnfeld. Woch. f, Brau., 1902, 10 
[49], 74.5—746. 

TiiK author has previously shown that the damp barley of 
the pre.sent season may be considerably Improved for 
malting purposes by kilning. Experiments were carried 
out by drying barleys for periods of 24 hours on the upper 
and lower floors respectively at temperatures varying from 
100° to 133° F., and keeping the barley at the latter tempera- 
ture with a liberal supply of air until sufllciontly dry. The 
moisture was reduced from 15 to S per cent. A detorn^ina- 
tion of the germinative capacity, made immetliately after 
kilning, gives unsatisfactory results, but if thf dried barley 
be allowed to complete its maturation by storing in sacks 
for 4 to 10 days, nearly all the corns will germinate. 
The author concludes that the maturation Is due to the 
equilibrium between the atmospheric pressure and that 
existing in the intracellular spaces in the grain. Storage 
brings about this result. The taking up of moisture during 
storage does not account for the improved germinative 
capacity ; this was proved by taking samples from the kiln 
before the drying had been completed ; moreover, during the 
10 days of storaije ouly about 1 per cent, of water is 
ab-sorbed. — J. L. B. 

Barley ; Germination of , with Addition of Lime 

Water to the Steep. Jalowets. Woch. f. Bran., 1903, 
20 , [2], 22-23. 

Tub favourable influence of limed steep water upon the 
germination of barley is well known, and this process is 
now becoming general. The author considers that the 
use of lime water is especially valuable with this season’s 
crop, and to test the point he has conducted germination 
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testi trith four different barleys. The experiments were 
carried out' 1^ steeping one portion in ordinary water for 
10 hburs/aaa a second portion for four hours in water, 
three hours' in lime-water, and three hours in water — a 
total period of lO hoars. The two portions were then placed 
in a germinating apparatus, with the results shown in the 
table on preceding page. 

The effect of liming the steep water in the experiments 
I., Il.y and IV., is shown by a considerably larger^ er- 
centage of corns germinated during the first 24 hours ihan 
in this parallel trial without lime. Harley III. exhibits no 
difference ; according to th(; author it was a particularly 
*fiue sample. 

' It is urged that the lime-water should be prepared in a 
rteparate vessel, so as to avoid small pieces of lime coming 
into contact with the barley and causing discoloration in 
the mash. Lime is sludged up with water, allowed to stand 
two or three hours, and the clear decanted liquor added to 
the steep. The lime water was generally run in after the first 
change of steep, but it is better, especially with inferior 
barleys, to replace the oruinurv steep water by lime 
water, allow to stand for two to four hours, and then add 
lime-water and ordinary water in equal quantities. 

When a barley is steeped in lime-water, the husk and the 
steep liquor become coloured. This is due to the action 
of the alkaline w'ater on certain constituents of the husk. 
During the supplementary steep in ordinary water, the barley 
becomes quite bright again. — L. 11. 

Cognac ; Analgsca of . L. Freycr. Zeits. landw. 

Vers. Wes. (ist., 6> 1-66 — 1271. Chem. Centr., 1903, 

1 , [ 1 ], 54 . 

Tiik author has examined four gcuuine raw cognacs, which 
had been received at the testing station of the “ Syndicat 
dea Viticulteiir.s Charentos.” The results are shown in the 
following table, together with the figures for a two-year old 
cognac (kept in cask for four months) distilled from an 
Italian wine (No. 5) > 



1. 

2. 

3. 

4. 

.5. 
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Grins. 

G rms. 

Grms. 

Grins. 


per litre. 

]4or litr(‘. 

per litre, per litre. 
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0-1.50 
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Esters (lus (Ahyl 

0-810 

1-020 

0-510 

0-010 

o-ow 

acetate). 






Vurfural 

0-020 

0-01.5 

0-020 

0-000 

o-ooo 

lliKher alcohols . . . 

-2-100 

: 2 -.530 I 

1-080 

3-100 

2-020 

Aldehyde I 

n-010 ; 

O'l.'iO , 

0-025 

0-130 

0-130 

Volume per c<5nt. j 

07-8 ' 

00 -;i 

00-.3 

00*7 

42-8 

of alcohol. ] 

i ! 






—A. S. 

Spirit s Neutralisation of Crude , before JRectification, 

Zeits. Spiritusind., 1903, 26, [3]» 25. 

Ix the distillation and rectification of spirits a certain 
amount of decomposition of the alcohol always occurs, to a 
degree increasing with the working pressure and the acidity 
or alkalinity of the liquid. For this reason it is highly 
desirable to neutralise the crude spirit before rectification, 
except when dealing with spirits which are required to 
preserve a certain aroma depending on their origin, and 
even in these cases too high an acidity is undesirable. 
Since an alkaline reaction of the liquid under distillation 
also has an injurious effect upon the alcohol, the neutrali- 
sation must be effected with considerable accuracy. Any 
convenient form of soluble alkali may be employed. A 
portion of the crude spirit is heated almost to boiling to 
expel the carbon dioxide, apj^lOO c.c. are accurately 
neutralised by standard alkaiT in presence of phenol- 
phthaleln. From the result of the titration the quantity of 
alkali required to neutralise the charge of spirit in the 
rectifier can then be calculated. — J. F. B. 

Glycogen in Yeast f Determination of . J. Griiss. 

XXm..owel67, 
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Albumin; Formation of Strongly ^flavoured Bodies by the 

Action of Yeast on . T. Bokomy. XVIII. A« 

page 157. 

Malt Analysis. J. Heron. XXIIL, page 167. 

Salicylic Acid [in Wine, ,§*c.] ; Notes on the Determination 
of . S. Harvey. XXIIL, page 167. 

English Patent. 

Brewing Beer; Impts. in , and in Apparatus therefor. 

A. G. Soiitbby, Forest Gate. Eng. Pat. 2669, Feb. 1, 
1902. 

This specification relates to improvements on the j)rocesi^ 
de.scribed in Eng. Pat. 8122 of 1901 (this Journal, 1902, 
420) for producing beer from malt which has not been kiln- 
dried. The malt, either with the acrospires and rootlets, or 
after removal of the same, is crushed or ground to a paste, 
which must he mashed or covered with water immediately. 
Mashing may be carried out in an ordinary mash-tun or 
in a special vessel (see later), the procedure being as 
follows : — After the mash has stood for a suitable time, 
part of the wort is removed, the mash heated to gela- 
tinise the starch remaining, then cooled to the mashing 
temperature, and the removed wort replaced ; the opera- 
tions of heating, cooling, and mashing may be repeated 
one or more times. The goods are then drained and 
sparged in the same or a separate vessel, and the wort then 
subjected to superheating. The malt may be mashed and 
subsequently superheated in one and the same vessel, 
suitably of the form shown in sectional elevation in Fig. 1, 

Fig. ]. 


J 
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in which a is the oylindrioal mashing ve^l, rotatable by 
means of trunnions a' supported in bearings 6 5 / e is a 
hollow shaft passing through stuffing-boxes in the trunnions, 
and is provided with a pulley (f, for rotating it, and with a 
namber of hollow, (J-shaped stirrers communicating with 
the interior of the shaft ; // are inlet and outlet pipes, 
enabling steam or cold water to be circulated through the 
shaft and stirrers ; h h &to ribs to assist rnashing ; i a 
manhole for filling aud emptying a ; and^', k, air and sample 
cocks respectively. 

lusteacl of sparging the goods in the mash-tnn, they may 
be percolated under pressure in a vessel such as that shown 
in sectional elevation in Fig. 2. / is a mash-tun with 

parallel sides, and the false bottom below which 
are the pipes, m, m, w, privided with cocks rn' and con- 
nected to a common pipe n ; o is a piston connected by 
the rod o' to the plunger of a hydraulic lifting-jack p, 
whereby it can be forced up and down. The under side of 
the piston o is formed with grooves 7, communicating with 
an iulet or outlet pipe r, jointed, to permit of the piston 
jMoving ; a strainer or filter cloth is placed below the piston. 
After the completion of the mashing, the piston is lowered 
into the vessel and forced on to the goods by producing a 
vacuum through the pipe r, much of the wort being tlius 
expressed ; the remainder is washed out by water passing 
through the pipe r and pistou, and out through the false 
bottom, or in the reverse direction. 

The processes described are applicable to malt which 
has been kiln-dried or net, or to mixtures of the two. 

-T. IT. W 

United States 1*atknts. 

Yeast ; Preparation <>/ — . K. de Meulemeester, 
Brussels, Assignor to Force, Soc. Anon., Antwerp. 
U.S. Fat. 7 17,.') 19, Dec. 30, 1902. 

A MASS of yeast i.s liquefied in a cold state, allowing 
the fermentation of the raais to b j well established; fresh 
quantities of yeast are added thereto from time to lime, 
each successive addition being effected after the fermenta- 
iu>n of the mass is well established ; the protoplasm of 
tb»' yeast is thus continuously extracted. — J. F. H. 

Fermented Heveraifcs ; Production of . M. TTuhu, 

Munich. U.S. Pat. 717,744, dan. 0, 1903. 

'Phis process is for the production of durable fermented 
beverages containing a high projmrtion of animal albumin 
in solution, an<l consists in adding blood to hopped and 
cooled beer-wort, fermenting the mixture at a low tempera- 
ture, and treating the I’esuliing beer wdh carbon dioxide. 

-- T, U. l\ 

Distillers' Ucsidues ; Apparatus far Evaporatimj . 

J. M. .T. Thierry, l*aris. Assignor to C. (i. Sudre and 
a. V. Thierry, Paris. U.S. Pat. 717,0.54, Dec. 30, 1902. 

Ske Eng. Pat. 7410, 1901 ; this Journal, 1902, 300. 

— J. F. B. 

Fuencii Patents. 

Parley for Maltiny Purposes ; Apparatus for Washing 

and Aerating . R. llort and L. Marxsohn. Kr. 

Pat. ;:20,90'i, ^fay 0, 1902. 

See Eng. Pat. 10,350, 1902 ; this Journal, 1002. 084. 

~J. F. B. 

Malt Frtracts rich in Diastase; Manufacture of . 

(i. Sobolka. Fr. Pat. 320,222, April 5, 1902. 

Malt is crushed and the grist is separated from the flour 
and flue meal ; the grist alone is first digested with water 
at a temperature of 12 '.5 ’to 25'’ C., and the extract, rich 
in diastase, is filtcre 1, and ^concentrated in vacuo at a low 
temperature. The residue remaining in the ma^h tun is 
then mixed with the flour and fine meal resultiug from the 
crashing of the malt, and the whole is mashed with water 
at a temperature of about 37 -5''C. ; the wort is run off 
clear, and then also concentrated in vacuo. The residue.s 
from this masbiog process are treated with water at a 
temperature above SO'' C., and submitted to a lactic fer- 
mentatioD in order to render soluble the nitrogenous 
constituents, the temperature subseqnently being raised 
above 70° C. to kill the bacteria. Finally all the three 


I extracts are mixed together in vacuo and concentrated to a 
I suitable consistence. The presence of lactic acid in tho 
product prevents the crystalliMition of sugars, and, when 
I the product is used for bakcr.s' purposes, it exercises a 
j favourable action on the proieids of the flour. — J. F. B. 

; Beer ^ Apparatus and Process for Manufacture of — — 

! Lefcbvro. Addendum dated April 25, 1902, to Fr, 

1*1.315,959,001.21,1901. 

Malt is fed from a hopper into an ap|)aratus, in which it 
is mixed with raw grain and water ; the mixture is thou 
passed on to specially constructed closed mash tuns, in 
which it <!an ho mashed under high pressure. Tho mash 
; tuns are providiul with stirrers and false bottoms. The 
wort then passes throjigh a refrigerating filler into a heating 
copper, and is subsequently raised by a pump hack into the 
masli tuns, where it is boiled and hopped, afterwards being 
cooled, dec iii’ci, and aerated rejuiy for ferraentition. An 
air-emiipression plant is coonected with the apparatus for 
aerating the wort in the mash tuns and elsewhere when 
; recpiired. The spent grains aro mashe 1 up again w'ith 
water in a special vessel, anti again pninpetl up to the mash 
tuns for further treatment. — J. F. B. 

Beer ; Process for the Fermentation, under Pressure, of 

Bottom-fermentation . M. V. Lapp. Fr. Pat. 

! 320, 2C4, April 7, 1902. 

Bj'rroM fermentation hoer is ferinenteil in large quantities 
at a time by conducting tlie fermentation from beginning to 
end at a temperature above 10’ C. and under gaseous 
I pressure, until the greater part of the sugar is fermented, 

' Tho }»ressurc at the beginning of tho fermentation is 
; preferably obtained by compicssod air or carbon dioxide*, 
and ill the suKsequent stages cither by compressed air or 
: liquid air which is rich in oxygen. — J. F. B. 

i Wines aud Ciders ; Continuous Apparatus for Mnuufac- 

! tare of Sparkling . G. Diiaueouri. Addendum. 

1 dated May 1, 1902, to Fr. Pat. 3 18, .501), Fob. 8, 1902. 

I 

Ai.coiiolio liquids ar<3 charged with carbon dioxide in a 
continuous manner by an apparatus consisting essentially 
. of a reservoir, three chambers, each containing 15 litres of 
; the liquid, a saturation vessel and receiver combined, a 
I lower receiver, and Altering apparatus in communication 
, with the same. The contents of the chambers, initially 
i charged at a pressure of 3 atmospheres, are raised to a 
; pressure of 9 atmospheres and passed through the saturator 
I at this pressure; they are Altered under a counter pressure 
of 3 atmospheres, obtained by establishing a pressuro of 
; () atmo.spheres in the filtering vessel, and are finally bottled 
I in the onlinary way. — .1. K. B. 

I XVIII.-F00DS: SANITATION: WATER 
I PURIFICATION. 6 DISINFECTANTS. 

: (.■!.■)— FOODS. 

Altnimiu ; Formation of Strongly Flavoured Bodies hy 

the Action of Yeast on . T, Bokorny. ( hem.-Zeit., 

^'*^^,27, [1]. 0-7. 

It is well known that artificial meat extracts having the 
true flavour of real meat are [)rcp.ired entirely from yeast 
(SCI* Aii!)ry, this Journal, 1 901, 737). When pressed beer 
}ea>t is extracted with boiling water and the extniet is 
eouceiitraied to a small bulk and poured iuto 10 times its 
volume of 90 per cent, alcohol, a precipitate is formed 
eoiisisiiug of lastelci^K ulhamoses and peptones, and the 
alcoholic filtrate, when evttjmruted to dryness, yields a 
i deliquescent, pasty mass, which has the appiaraucc and 
1 taste of meut-extrast, but with a considerably sharper 
I flavour. If pressed beer yeast be air-dried at 25® C. (an 
j operation occupying about six days), sub.sequent extrac- 
tion tvith boiling water and treUment of the extract an 
I above affords a much larger yield than is obtained from 
I fresh yeast, both of albumoses and peptones and of 
; sharp-flavoured matter soluble in alcohol. This increated 
I yield is due to auto - proteolysis during the process of 
‘ drying. The auto yeast is considerably 



158 


JOUENAL OF THE SOCIETY OP CHEMICAL INDUSTRY. CFeb.i6,mi 


aooelerated ut a temperature of 35®— 40® C., and in 1 
presence of acid. The author dige«ted both fresh and ‘ 
dried pressed yeast for 24 hours at 35® C. with a 1 per ! 
cent, solution of each of the following acids : phosphoric, 
lactic, sulphuric^ and hydrochloric acids. The extractive 
matter, both that precipitated by alcohol and that with a 
sharp sour flavour soluble in alcohol, was materially 
increased in the case of the first three acids, the highest 
yield being found with lactic acid, which does not injure 
the proteolytic enzyme. In presence of hydrochloric acid, 
however, no proteolysis took place, the yield of extractive 
matters corresponding with that obtained from the yeast 
directly. The proteolysis of other albumins, such as meat- 
flbrin and pea-proteids, by yeast in presence of acids at 
35® C., gave slightly higher yields, confirming the fact that 
the proteolytic power of the yeast enzyme on other proteids 
is relatively feeble. 

With regard to the alcohol-soluble extractive matter 
produced by proteolysis by means of yeast, two classes of 
flavours are to be distinguished. In the first place there 
is the pleasant flavour of real meat-extract, which is valuable 
for the preparation of artificial meat-extracts, and secondly 
there is a very sharp, sour flav»)ur and odour, which, if 
allowed to develop in excess, would be unpleasant and 
detrimental. In small proportions the bodies producing 
this latter flavour might he useful as appetisers ; their 
flavour would only seem excessive if the proteolytic enzyme 
were allowed to act for a long time at a temperature of 
30'^~.45° C.— J. F. B. 


Milk or Cream; Process of Deodorising — . H. R. 
Howe, Assignor to H. W. Carmichael, Rockford, 111. 
U.S. Pat. 709,094, Sept. 16, 1902, 

Milk or cream, heated to a temperature ranging from 13.^® 
to 140® F., is subjected to the action of a blast of pure air 
in the apparatus described in the preceding patent. 

— W. P. S. 

Milk ; Process of Treating , and Product thereof. 

J. H. Campbell, Xew York. U.S. Pat. 717,968, Jan. 6, 
1903. 

Milk is heated, diluted, rendered slightly alkaline, and 
mixed with oleaginous matter. Airis then blown into the 
mixture, the temperature of the latter being kept below the 
coagulating point of albumin, until it is concentrated to 
about one-half its original bulk. — W. P. S. 

Desiccated Milk ; Process of Making . J. H. Camp- 

bell, New York. U.S. Pat. 718,191, Jan. 13, 1903. 

Aih is blown through whole or skimmed milk until the 
latter is evaporated to the consistency of a batter. A 
desiccated powder, such as previously dried milk, is then 
added to form a stiff paste, which is finally completely dried 
in a current of air. The temperature throughout the 
operations is kept below the coagulating point of albumin. 
(See also Eng. Pat. 3561 of 1901 ; this Journal, 1902, 269.) 

— W. P. S. 

French Patents, 


Gluten^ Moist, in Flour ; Determination, of the — . 

M. Arpin. XXIII., page 168. 

4Jocoa ; Determination of Theobromine in — 

J. Decker and P. Welmaus. XX 11 1., page 168. 

Enoush Patents. 

Oil Seed-Cakes (Inferior} and other Residues from the 
Manufacture of Vegetable Oils ; Process of Rendering 

, Suitable for Use as Cattle Food, C. E'resenius, 

Tormonde, Belgium. Eng. Pat. 385, Jan. 6, 1902. 

See Fr. Pat 317,578 of 1902 ; this Journal, 1902, 1403. 

— C. A. M. 

Eggs ; Method of Preserving . B. Schultz, 

Charlotteiiburg, Germany. Eng. Pat. 1328, Jau. 17, 1902. 

The eggs are coated with a gelatinous composition prepared 
by dissolving 25 to 30 ports of soluble starch in 100 parts 
of water, and cooling the solution. — C. A. M. 

Evaporation Apparatus [Milk’] ; Rotary Drums for . 

M. Ekeiiberg, Stockholm. Eng. Pat. 23,770, Oct. 30, 
1902. 

The drum has double walls and dished or corrugated 
bottoms, as well as a perforated partition wall concentric 
with the drum shaft, so that the heating medium introduced 
through the shaft can circulate over the entire interior 
surface of the drum. The active metallic surface, on which 
the drying is effected, is composed of nickel or a nickel 
alloy, hardened by pressure so as to resist chemical action 
and prevent the contamination of the substances under 
treatment, (Sec also U.S. Pat. 711,719; this Journal, 
1902, 1548.)— C. S. 

United States Patents. 

'Milk or Cream Deodoriser. H. B. Howe, Assignor to 
H. W. Carmichael, Bockford, 111. U.S. Pat. 709,093, 
;Sept. 16, 1902. 

The apparatus consists of a closed^um having an air inlet ' 
in one side, through which a strong current of air is blown, an ^ 
outlet at the opposite side, and a milk inlet composed ^ a 
tmmber of fine perforations, adjacent to the air inlet. The 
upper side of the drum is inclined upwards from the air 
inlet, and curved downwards at the back, forming an 
impinging surface for the liquid. An outlet for the latter is 
also provided. — ^Y. P. S. 


Alimentary Substances; Process for Sterilising . 

[at a Low Temperature], C. C. L. G. Budde. Fr. Pat. 
321,039, May 10, 1902. 

Solid foods may be sterilised by soaking in water con- 
taining hydrogen peroxide and heating to a temperature 
not exceeding 50° C, The substances are stored in closed 
vessels containing hydrogen peroxide. Liquids are placed 
in ordinary siphons together with hydrogen peroxide.^ On 
heatiug, the latter is decomposed, and generates sufficient 
pressure to empty the siphon when its contents are required 
for use. — W. P. S. 

Vegetable Juices ; Process for Sterilising , and Utili- 

sation of the Same. [Moi’dant.] W. Beckers. Fr. Pat. 
321,073, May 12, 1902. 

‘ The solution obtained on boiling vegetables before canning 
is used, after fermentation, as a mordant in dye-works and 
tanneries, and may be prevented from putrefying by long 
boiling, the solution being at the same time concentrated. 
The solution may be neutralised with calcium carbonate, so 
that the fermentation proceeds further than otherwise, sugar 
and starch being also added. — W. P. S. 


SANITATION. 

English Patents. 

Town Refuse; Method of Treating and Utilising 

[as Fuel], W. P. Wrightson, London. Eng. Pat. 18,800, 
«ept. 20, 1901. 

The screened, ground refuse is mixed with coal dust, 
clay, or the like, and sprayed with crude petroleum.^ If 
necessary, a solution of alkali silicate, heated to 180 b , is 
also added. The resulting mixture is moulded and pressed 
into blocks or briquettes tor fuel. The plpt, consisting of 
a grinding machine, mixing hopper, moulding machine, and 
! presses, is connected by system of elevators and chutes, 

) rendering the process continuous and automatic. — W. P. S. 

Furnace for the Destruction of the Refuse of Towns. 
W. Lees, Asliton-under-Lyne. Eng. Pat. 20,056, Sept. 18, 
1902. 

The furnace consists of a vertical tube or fireplace sur- 
rounded by a boiler throughout its height. The refuse Is 
j fed in at the top, and is partially dried and burnt as it 
i descends, complete burning taking place on a set of movable 
I fire bars at the bottom. The products of combustion pass 
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tbnmgh flues at the side of the furnace. The upper 
part of the furnace is closed by a coiie*shaped valve imme- 
diately above the side flues. After filling the part above 
this valve with refhse, the valve is lowered, aad allows the 
eharge to fall into the lower part of the furnace, a second 
valve at the same time closing the open top of the tube. 

—W. P. S. 

Wafer f Apparatus for Softening — . F. J. Farrell. 
Battersea. Eng. Pat. 35 1 G. Feb. 11, 1 903. 

Two tanks of equal sixe are connected, by means of three- 
way cocks, with an overhead reservoir tank containing the 
Hofiening reagent. Each of the<e has an ontlet in the 
bottom, with plugs connected with a rocking lever so 
arranged that the cocks are opened and closed alternately, 
and that when the outlets an.> opened, the connections with 
‘ the reservoir tank are closed. 

When an ordinary rocker is unsuitable owing to the 
volume of water passing through the tanks, a rocking-arm 
is fixed between them, having balls at the ends to form 
floats. On this arm is a flat box on which the water falls, 
and is directed alternately into the two tanks, a movable 
ball or weight within the box assisting the action of the 
rocking arm. — C. A. M. 

Sewage; Distribution of Liquids^ such as — — , on Filter 
Beds. J. E. Parker, Newcastle-on-Tvne. Eug- Pat. 
33,750, Oct. 3U, 1902. 

The claim is for the application of adjustable plates forming 
notched or perforated dams to regulate the supply of liquids 
to filter beds in distributors of the type of IStoddart's. 
(See this Journal, 1902, 184.) — W. P. S. 

United States Patents. 

Water; Process of Softening — — . F. Breyer, Kogel, 
Austria-Hungary. U.S. Pat. 717,530, Jan. 6, 1903. 
iSsK Eng. Pat. C217, 1901 ; this Journal, 1901, 1013. 

—W. P. S. 

Water ; Method of Purifying , W. M. Jewell, 

Chicago, 111. U.S. Pat. 7 i 8,465, Jan. 13, 1903. 

A suitable coagulant is added to the water, which is then 
passed through a granular filter, bed. The coagulant is 
removed from the filter by a stream of water run through the 
filter in the oppo.site direction. Sulphurous acid is added 
to the wash-water to dissolve the coagulant, the solution 
being added to a fresh charge of water to ho purified. 

— W. P. S. 

French Patents. 

Air ; Purification of [Ozonising']. J. Harris, 

Fr. Pat. 320,601, April 25, 1902. 

Aik is driven, by means of a fan, into a box containing an 
avsbestos filter or screen. After being filtered it pas.ses 
through two insulated wirework screens provided with 
points on their opposite surfaces and connected with au 
apparatus for producing Tesla currents. The ozonised air 
finally leaves the box by a pipe leading into the room. The 
apparatus is suitable for placing in a window or ventilating 
opening in the wall of a room.— W . P. S. 

Manure ; Manufewture of ,/rom Sewage Liquors and 

Phosphate. E. Fontenilles. Fr. Pat. 321,162, May 12. 
1902. XV., page 152. 

(C.)— DISJ XFECTANTS. 

Micro-Organisms; Action of Ethyl Alcohol on . 

G. Wirgin. Zeits. Hyg., 40,307—359. Chem. Oentr., 
1903, 1, [1], 50. ' 

Under certain conditions the presence of O’l per cent, of 
alcohol had a prejudicial influence on the development df 
the bacteria (saphrophytes and parasites) examined. This 
injnrions infinenoe beeomee greater as the amount of alcohol 
present increases. With some bacteria, tho presence of 
4 per cent, of alcohol caused np greirt injury; all the kinds 
examined were able to develop lo the presence of 5 per 
eent^ of alcohol, and the^eater number even ha the nreaefice 


^ of fi*fi per oeat. Bac. pyogenes aur» andeome kinds of 
sarcinss grew to some extent in tho preseooe of 7*5 per 
cent, of alcohol. »Several kinds of miorobei deriv^ from 
beer and wort developed iu the presence of 7 per cenU of 
alcohol, Bac. viscosus in the presence of 8 per cent, and a 
yeast in the presence of 8*5 per cent, of alcohol. 10 per 
cent, of alcohol stopped the growth of all the micro* 
organism.s examined. The conditions under wliich the 
bacteria are brought into contaet with the alcohol are of 
importance. The action is greater when tho bacteria are 
sown in a nutrkmt medium oontainiiig alcohol, than when 
alcohol is added to a growing colony ut' the bacteria. 
Alcohol has a greater injurious action on the germination 
of anthrax spores than on the growth of bacteria. Increase 
of temperature favours the prejudicial action of the alcohol, 
but not to (he same extent with different kinds of microbes. 

The presouce of alcohol (.5 — 7 per cent.) in wort had a 
favourable effect on the growth of nc i'tic bacteria ; 10 per 
cent, of alcohol, however, prevented growth. The micro- 
organisms (lid not appear to become acclimatised to the 
alcohol. — A. is. 

United States Patents. 

Bordeaux Mixture ; Making — J. Smith, Klixabetli, 

N.J., Assignor to W. H. Hawker, Hostoo, Mass. U.S. 
Pat. 718,537, Jan. 18, 1903. 

A MiXTi RB of milk of lime and rosin oil is dried, and then 
mixed with blue vitriol. — E. S. 

Bordeaux Mixture; Preparing . F. J. Smith, 

! Klizabeth, N.J., Assignor to \V. II. Bowker, Boston, 

I Mass. U.S. Pat. 718,538, .Tan. 13. 1903. 

Blue vitriol is rendered anhydrous by heat, and tnixed with 
! powdered calcium carbide.— E. S. 

; Fhkncic Patent. 

Acetylene; New Application of [</.v Insecticide, 

j J. Choulet. Fr. Pat. 321,088, May 13, 1902. 

I Acktylknk, iu solution or pulveri.Med by projection 
I with water, or a solution of cupric sulphate, or of other 
; similarly acting agent, is used for the destruction of insect 
, p^ts, for the treatment of diseases affecting plants, 

I disinfection, &c. A strong, closed, portable vessel is provided 
: iu Its upper part with a receptacle for calcium carbide, 

I having a device whereby it may bo emptied into water or a 
; suitable solution contained in the vessel, out of a discharge 
i pipe, in which the slush (5ou//ie), carrying the “ pulverised ** 

: acetylene, is forced by pressure of the gas, aided, if desired^ 

; by the introduction of carbon dioxide gas. — E, 8, 

XIX.-PAPEB. PASTEBOARD. Etc. 

Paper Pulp ; Electrolytic Bleach for — . A. Neuberger 
Papier-Zeit., 1903, 37, [3], 70—71. 

The author enumerates tho various advantages of electro- 
lytic bleach liquor over the ordinary calcium hypochlorite 
•olutions. These advantages have enabled the electrical 
process to supplant the old method to u considerable extent 
: in spite of the fact that the earlier types of plant were 
not very efficient. An apparatus is now described in 
which tho efficiency is largely increased, and which can 
be fitted to any continuous current installation. The 
' liquor is electrolysed in the form of very fin(j streams, the 
oxygen or chlorine electrodes have an area 5 — 10 times as 
great as the hydrogen electrodes, and the working parts are 
constructed of the most resistant materials, the electrodes 
! being platinnm-iridium and the insulating parts being 
made of earthenware and paraffin. A 9 per cent. Holution 
of common salt flowa from an upper earthenware vessel in 
! the form of a cascade over a series of plates arranged in’ 
steps. The electric mains run parallel to the steps on 
I either side, and contact with the plates is made by meiini’ 

I of bent platinum conductors. The plates are provid^'^ 

} with several longitudinal narrow channels in trhich are 
I situated specially shaped strips of platinum-iridiuttj, whlcli 
' dis^bdte the (mrreat to the liquid. At th^ h^ttoin 
series the liquid falls into u colleetingf vess<t1, irhen^ It ‘ 
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pamped back again to tbo top, the treatment being 
repeated .until the actire chlorine reaobes the |>roper 
degree. The best efficiency is obtained when liquors 
containiog not more than 2 per cent, of active ohlonne ’* 
are prepared, and these are dilated with 10 or 20 times 
their volume of water before nse. Each plate requires 
about I li.p., but for large ins'allations 6-b.p. plates are 
constructed, a serioA of CO plates being used. Such a 
plant has a capacity of l,r)00 kilos of ** active chlorine” 
per 21 hours, using 8,000 kilos, of salt. — J. h\ 11. 

Paper Pulp ; Electrolytic Bleaching of . 

L. J. Dorcnfcldt. rapier-Zeit,, 1903, 28, [7], 215. 

REFEHniKG to the article by Neuherger (see preceding 
abstract) on the use of electrolyticnlly prepared bleaching 
liquor for pnper mills, the author points out that any 
process for preparing bleaching liquor (sodium hypochlorite) 
direct from brine must bo far more costly than electrical 
processes, such ns the Hargreaves-Bird, by which bleaching 
powder is made from the chlorine, whilst the soda is obtained 
as alkali. Leaving the question of power out of account 
ajid taking the figures for materials quoted by Xeuberger 
as correct, vu., 8,000 kilor. of salt required to produce a 
bleach-liquor equivalent to (hat obtained from 4,500 kilos, 
of bleaching powder, the author states that this quantity of 
bleaching powder can be prepared by the Rargreaves-Bird 
process irom 3,000 kilos, of salt and 2,500 kilos, of quick- 
lime, showing an advantage in favour of the latter of about 
85 marks. In addition to this, there is obtained a con- 
centrated Folution containing 2,500 kilos, of sodium 
carbonate, valued at 175 marks, making a total advantage 
of 215 marks for materials on the day’s work. 

Con8e<iucutly, except where briue is to be obtained 
almost free of cost, or where sodium carbonate is not 
worth more than quicklime, an electrically prepared bleaching 
liquor (sodium hypochlorite) cannot possibly compete with 
bleaching powder obtained by an electrical chlorinc-soda 
process. — J. F. B. 

Paper; Behaviour of Mineral Acide m — , and their | 

Action on the Fibres. O. Winkler. Zeits. angew. Chem., 

1903, 16, [2], 25-27. 

As a test for free mineral acids in paper, Congo Red is 
useful if the quantity of acid bo not too small, but in 
presence of alum, the reaction is apt to lose its sharpness, 
and may even be prevented altogether by the formation of 
aluminium compounds. Methyl Violet and Methyl Orange 
are satisfactory, and by extracting the paper with hot 
water, minute quantities of freo acid can be estimated with 
the last-named indicator in presence of alum. Filter 
paper, several samples of Oerman ** normal ” writing 
papers and printing papers were tested ; of these, only the 
filter paper aud one of the printing papers were perfectly 
free from acid ; the others, like most rosin-sized papers, 
contained traces. In order to test the effect of free acid 
on paper, sheets were soaked in dilute solutions of sulphuric 
and hydrochloric acids, in strengths ranging from 1 per 
cent, to 1 in 50,000 and then dried ; the subsequent 
observations extended over a period of 3^ years. After 
one month, the papers contained just as much acid as 
w^hen freshly treated ; subsequently the hydrochloric acid, 
especially in the highest dilutions, gradually dhappeared 
to some extent, but the sulphuric acid remained practically 
constant all the time. Sulphuric acid ^vas always more 
readily detcctiblo with Congo Red than hydrochloric acid, 
the latter in weaker proportions requiring Methyl Orange 
for its detection. The presence of free acid, even in very 
great dillution, acts injuriously on the paper, reducing its 
’resistance to rubbing and creasing, as weil as the hardness 
of the sizing. In the greatest dilutions, the deterioration 
was scarcely or not at all discernible, but this is merely a 
matter of degree, depending on th^lack of delicacy of the 
present methods of paper testing Sulphuric acid acta 
more powerfully on paper than hydrochloric acid, hydro- 
cellulose probably being formed. The acid is not used up 
in the process of decomposition widch it causes, but goes 
OQ acting continuously, probably uotil the paper is 
destroyed. X’aper coutaioing free acid is highly injnriotis 
is a wrapping or ground for colour-printed and metallic- 


coated goods. Piper for this purpose should be free from 
wood and should either not be sized, coloured, or bleached 
at all, or only very slightly ; the pulp should not be beaten 
** wet,” as cellulose so treated is more hygroscopic. 

-J. F. B. 

Millboards ; Manufacture of . G. L. 

Papier-Zeit., 1903, 27, [»!]» 71. 

In order to obtain hard boards, it is necessary to run a 
thin sheet on the machine, and the cylinder must bo 
provided with a fine outer wire, such as Xo. 70 or 75~ 
A good help in obtaining hard and, at the same time,, 
fiexible boards, is the addition of 3 or 4 kilos, of** collodin ” 
to the beater for evtry 50 kilos, of raw material charged. 
** Collodin ” i« a smooth paste prepared from 10 kilos, of 
potato-farina, 1 kilo, of caustic soda, and 45 litres of water ; 
it tends to bind the short fibres, thus reducing the loss. In 
order to avoid irregularities in the boards, the sand traps 
must be kept clean, and great attention must be paid to the 
settling-laths and boards. The accumulation of clotted 
pulp on the stirrers of the stuff-chests must also be 
prevented. Hard millboards are apt to wrinkle during 
glazing more than soft ones. When the boards come 
from the drying rooms and are damped for rolling, they 
should be allowed to stand for one or two days. If they 
still wrinkle, the pressure on the front guard roll of the 
glazing press should be easeil, as it is a great mistake to 
load this roll too heavily. — J. F. B. 

Unitki) Statks Patknt. 

Viscose and Products derived therefrom ; Method of 
Treating — — C. F. Cross, K. J. Bevan, and C. Beadle, 
London, As.signors to Cellulose Products Company, 
AVilmiugton, Del. U.S. Pat. 717,3.'i5, Dec. .30, 1902. 

See Fr. Pat. 309,548 ; this Journal, 1902, 6.\— J. F. B. 

French Patents. 

Cellulose [in Fibres, Pnper, §t.] ; Superficial Acctylatiun 
of . L. Lederer. Fr. Par. 320, 88o, May .5, 1902. 

The cellulose, or tissue containing it, is immersed, at the 
ordinary temperature, in a bath of acetic anhydride 
containing a condensing agent, e.g., about 0*5 per cent, of 
sulphuric acid, for 10 raihutes, or more, according to the 
degree of acetylation desired. It is then withdrawn, 
pressed, and washed with water. (See also Pug. Pat. 
11,749 of 1900; this .Tournal, 1901, 741.)- T. F. B. 

Celluloid; Manufacture of Substitute for . C. Tissier 

and P. Maguier. Fr. Pat. 320,931, May 7, 1902. 

A COMPOSITION consisting of gelatin incorporated with 
celluloid may be prepared in an open vessel by first soaking 
gelatin in the cold in a mixture of CO per cent, alcohol with 
5--10 per cent, of glacial acetic acid. The swollen gelatin 
is then added, together with celluloid paste (camphor and 
nitrocellulose), to 90 per cent, alcohol containing a little 
acetone. The mixturo is warmed aud kneaded hot in the 
ordinary way. The incorporation is best perforinpd in a 
closed autoclave provided with a .stiirer, and in this case 
the alcohol and acetic acid can he recovered by distillation. 

~J. P. B. 

XX.-PINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTEACTS. 

Bare Earths ; Microscopic Detection of the . 

R. J. Meyer. Zeits. anorg. Chem., 3^ 81 — 44; 11,3 — 
116. Chem. Centr., 1903,13 CO* 

Behrens (see this Journal, 1902, 368) has proposed to 
control the progress of the separations and the purity of 
the preparations of rare earths by micro-crystallographie 
examination of the succinates. The author has repeated 
Behrens’ experiments and gives in detail the results he 
has obtained. He finds that the crystalline forms of the 
succinates of the oerite earths depend to a considerable 
extent upon the concentration of the solution. For 
example, the eiystalline form of didymium succinate 
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pastes throogli diflerent phase* of development, of whiob 
one or another predominates according to the ooueentratiou 
of the solution and the nature of the other elements present. 
Moreover, the succinates of some of the rare earths, e.^., 
praseodymium and neodymium and samarium and 
didymium crystallise in isemorphous forms. 

The author concludes that the microscopic examination 
of the succinates cannot be regarded as a satisfactory 
method for judging as to the homogeneous or uon- 
. homogeneous nature of preparations of the ccrite earths 
or as to the reliability of the usual methods of separation. 

— A. S. 

Cinnamylidme Chloride. E. Charon and E. Dugoujon. 

Comptes Kend., 190:h 136, [2], 9 1— 9C. 

CiNNAM vuDENE chloridc, Cglls . ('H : CH . CHCh is prepared 
in the following manner : A slight excess of phosphorus 
peniachlorlde is introduced into a small dry flask and cinna- 
mic aldehyde is added drop l>y drop in the cold. When all 
IS added, the flask is heated for a moment ou the wuter-bntli. 
The contents are then poured carefully on to crushed ice 
and a heavy oil separate!), wliich soon sulidiflefl. This 
product is purifie<l by twice crystallising from ether ; it is 
not easy to free it entirely from cinnamic aldehyde. The 
pure chloride crystallises in i»early white scales melting at 
.54'^ C. ; it distils at 142"" — C. under a pressure of 
'.VJ mm. This chloride is very unstable, decomposing in 
presence of water or moist air into hydrochloric acid and 
eiunainic aldehyde. It is impossible to keep it for long, it 
soon turns black and decomposes; the flnal products in 
presence of air being cinnamic acid and a black resin. The 
saturated chloro and bromo derivatives are perfectly stable ; 
these are tetrachlorophenylpropane^ m. pt. 66'^’ C.» and 
dirhlorodihromophenyl propane, m. [)t. 127® (’. — J. F. B. 

Helmitol. Pharm. ( entr., 1902, fjOG. Pharm. J., 1903, 
70, [1697], 2. 

Helmitol, a new compound ef hexamcthylene tetramiue 
<urotropine) and anhydromcthylenc citric acid, forms 
colourless crystals, which decompose at 163 ® C., and are 
sparingly soluble in alcohol, insoluble in ether, and soluble 
in water to the extent of 7 per cent. — A. 8. 

Aristochin [^Di-quinine Carbonate']. Pharm. -Zeit, 1902, 
8.57. Pharm. J., 1903, 70, [1697], 2. 

Aristochin, or di-cjuinine carbonate, COCO.CjoHa^^aOX., 
forms a white ta>teless powder, insoluble in water, etisily 
soluble in chloroform and alcohol, and sparingly soluble in 
ether. It melts at 189' ( '., and with hydrochloric acid 
forms salts which are soluble in water. — A. S. 

Atoms of Natal Aloes. K. Lcger. J. Pharm. ( him., 1903, 
17, [IJ, 13-17. 

Natal aloes is found to contain two aloins, Nataluin, 
niid Homonatnloin, To isolate the 

crude a’.oius, N.atal aloes is extracted with pure acetone to 
remove the resinoid impurities ; the insoluble residue con- 
sists then of a mixture of the two aloins. Theie are 
separated by fiactional crystallisation from methylic 
alcohol. Homonataloiu first separates in the form of hard 
lidherent crystalline crusts. From the mother ii<juors, 
ntttalolu is obtained, on concentration, in tlie form of short 
pule yellow lamellce. 

Nataloin is less soluble in methylic alcohol than barbaloln. 
It is almost insoluble in w*ater and in ether, but dissolves 
.readily in acetic ether. It behaves as a phenol, dissolving 
in caustic alkalis, from which solutions it is precipitated 
by carbon dioxide. It evolves furfural when heated with 
dilute sulphuric acid. In acetic ether solutiou its specific 
rotation is — 107 *7 A By the addition of benzoyl 
chloride to a pyridine solution of nataloin, tetrabensoyl- 
nataloiu, CjjH^(C 7 H 40 ) 40 |o, is obtained as a yellow 
amorphous body, free from bitterness, which is readily 
soluble in alcohol and in ether. When this compound 
is heated in a scaled tube to 100* C. with excess of 
*J>eDzoyl chloride, it is converted into bexahenioylnataloin 
Cj|H 3 o(C 7 HjO)eOj^ which is deposited from absolute 
jslcohol io^ yellowish amorphous granules. When an alka- 
line solution of nataloin is heated with lodittm dioxide. 


the methyl ester of a new emodin, uataloomodto, 
is obtained. This crystallises from metbylio alcohol in 
palo orange yellow needles, m. pt., 238® C. It sublimes 
unaletci^. It gives an intense violet colour reaction with 
sulphuric acid, and an orange red solution with caustic 
soda. Heated with zinc-dust it affords a sublimate of 
delicate scales with ti greenish reflection, probably a methyl 
anthracene. When heated in a scaletl tube to 170® C. with 
strong hydrochloric acid, mctliylnataloeiuodin is couvertci! 
into an emodin, m. pt., 220*. (\ 

Uomonataloin, Kepanited as described above in the first 
crystallisations frooi methylic a!(;ohol, is obtained in the 
form of yellow anhydrous lamellic by recrystaUising from 
acetone containing 20 j>i*r coot, of water or of acetic ether. 
Its coinposithm is constant, whatever sedvent lie em- 
ployed in its erystHlllsatiou, and the crystals are invariably 
anhydrous. Its acetic ether solution is slightly more 
markedly luevo-rotatory than that of nataloin, having the 
a,, -^ - 1 12*6' . It agrees with imtalohi in general reactions, 
and giv'es the analogous hen/.oyl compounds, tetrubenzoyl 
homonalalom, ( lita hexabeuzoylhomo- 

natalom, C 2 Alf ))f,( — ,1. 0. B. 

Aloins ; Constitution of the - — . F.. Legor. J. Pharm. 

Chim., pjo3, 17, [2], .52—34. 

In a previous paper (this Journal, 1902, 1037) it was 
shown that barbuloln and isobarbaloin are glucoHidc-like 
compounds of methylisohydroxycbrysazin with a methyl- 
aldopentosc. The following diagram reprojieuts the struc- 
tural formula of barbaloYn ; — 

CH CO c on 
HC 

OH.C 

CH CO C.O.Cll(CIIa).(ClIOH)a.COII. 

Barbalo'm, being the more stable coinpouod, the sugar 
residue may be assumed to be uttachetl at the position eitner 
1 or 4, while in isobarbaloin it is probably attached at the 
position 6, the hydroxyls at 1 and 4 licing free. This would 
explain the oxidation of isobarbaloin by luccase, only thore 
phenols confainiog two hydroxyl groups either in ortho or 
para positions being affected by iliis enzyme. The position 
of an hydroxyl group ut 1 is flxid by its presence in chrysazin, 
an aloin derivative which can be prcparetl from anthracene. 
Another hydroxyl cannot occupy the position 2, because then 
meihylisohydroxy chrysazin would be an alizarin derivative, 
dyeing mordanted cotton, which is not tlie case. AH 1*2 
dibydroxy - derivatives of iinthrj<|uiDoue are dyestuffs 
without exception. 

The above aloins are not hydrolysed by dilute acids, and 
only give eff vapours of furfural (or its homologiics) when 
hcat«*d in a dry state. Natnloiii and horaonataloin, on the 
other hand, evolve furfural on boiling with dilifte sulphuric 
acid, and the sugar residue is therefore less firmly attached 
to the aromatic residue in the case of the Natal alolus. 
These latter yield under the action of sodium peroxide a 
body corresponding with the methylic ester of an emodin 
(trihydroxymetbylanthra(piinoDe). iu the Natal ololos the 
anthru(}uiDono group appears to be in a latent state, only 
made evident under the action of sodium i)eroxide. These 
aloms when treated with nitric acid yield only a large 
quantity of oxalic acid and a little picric acid, whereas 
barbalom under similar treatment yields a nitro -derivative 
of a hydroxyauthraquiuone. The author assigns to nataloin 
the formula and to houionatalom C 5 «H,. 4 <)iy. 

■— J. F. B. 

Scopolamine Derivatives. 8cbmidt. Apoth.-ZeiL, 1902, 
592. (Ihem. and Druggist, 1903, 62, [1197], 14. 

ScopoLAMiNB (byoscine) is hydrolysed by baryta water, 
yielding atropic acid and scopoliue, whereas atrofdne or 
hyoscyamine yields atropic acid and tropine ; — 

CjyH-iNO^ « C«Hi3KOj -s 

Scopoline appears to be related to tropine in the aefise Uiat 
a Cil; group of the latter is replaced toy a CO grotiip ; it 
does uof, however, give any reactions of a ketone. 
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ia a Bfaled tnbc ivith hydrobromi^} acid, it It con- 
Terted into the bydrobromide of bromo-seopoline^ 

C»HijUrN<OH).H13r, 

and a study of this reaction leads the author to conclado 
that scopoline contains the grouping : — 



—A. S. 

Alkaloids of Diccntra Cucitliaria. ){ . Fischer and O. A 
Soell. Pharm. Arch., Milwaukee, 5, 121. Pharm. J., 
1908, 70, [1P99],G]. 

Thb authors have examined Vicentra cncutlaria N. O 
Fumariacefic, ani iu the plant collected during the early 
part of May they have detected thcee alkaloids, one of 
which is protopine. — A. S. 

Alkaloids of Eschschollzta Califv.rnica. R. Fischer and 
M. E. Tweeden. Pharm. Arch., Milwaukee, 5, 117* 
Pharm. J., 190:i, 70, [1G99], 61. 

PaUdet and Adrian have reported the presence of morphine 
in this plant, which is known ns the Californian poj)py. 
The authors find that the number of alkaloids present is 
probably seven ; —Protopine, /8- and 7-homochelidou)n6, 
suguinarine, chelerjt brine, and two others differing in 
properties from any previously known alkaloids. — A. S. 

Orange Flowers; Oil of . II. A, Hesse and 

O. Zeitsehel. J. prakt. Chem., 1902. 66, [23 and 24], 
481 — 510. (See this Journal, 1001, 1 138.) 

Thk harvest of orange flowers at Grasse lasts from the 
beginning of May to the first week of June. During the 
first week of the harvest the flowers, although strongly 
scented, do not yield much oil on distillation, and this 
period is devoted to the manufacture of pomades by the 
maceration process. 

JVeroli Oil — A table is given showing the yields and 
constants of the oils distilled at different dates throughout 
the season. The variations from day to day were not 
important, they indicated a slightly lower ester*content at 
the beginning and a slight falling off of methyl anthranilate 
towards the end. The constants of a normal ncroli oil are 
given as follows: Sp. gr. at 15° C. ■* 0*870 — 0*875; 
optical rotation + 2° 30' to + 6°; saponification value, 
85— -45, corresponding to 12 — 15 percent, of linalylacetate ; 
acetyl value 100, equivalent to 3.5 — 38 per cent, of free 
alcohols; methyl anthranilate 0*5— 0*7 per cent. ; soluble 
in 1 to 2 volumes of 80 per cent, alcohol ; most oils when 
mixed with 4 — G volumes of 80 per cent, alcohol become 
cloudy owing- to the precipitation of paraffin. The 
following Wible shows the constituents and their approximate 
proportions as determined in neroli oil in the present 
uiveitigation. 

The paraffin crystallises in lustrous scales melting at 
54° C., it is doubtless identical with neroli-camphor or 
aurade and is devoid of odour. 

Alcohols: Linalool. — The authors regard linalool ns a 
definite homogeneous body, optically active, which however 
occurs in nature in varying mixtures of the dextro- and 
laevo-modificatioDs ; they disagree with Rarbier's view that 
linalool, as ordinarily known, is a mixture consisting largely 
of myrceuol. Geraniol, ^c. — In the separation of the 
primary and secondary alcohols from the tertiary, by boiling 
with phtbalic anhydride, the authors have determined that 
the esters of terpene alcohols remain unaffected by the 
treatment. No pbenylethyl alcohol could be detected. 
Together with geraniol and genjiyl acetate the authors 
have isolated a new alcohol, whicn they term ncrof, and its 
acetate. Kerol is isomerio with geraniol, but does not 
combine with caleimn chloride, it has an extremely freib ^ 
and delicate odour of roses, and its diphenylurethane crys- 
tallises in fine needles molting at 78° — 75° C. NeroUdol b 
;the name assigned to a new sesquiterpene alcohol, which, 
ftom its very low sp. gr. (0*880), is regarded as belonging 
to the aliphatic senes; its optical rotation is 4* 13° 82^; 


boiling point under atmospheric pressute ^76°^277'° C. ; 
I it has a* feeble but very permanent Odour. The neroli oils 
I investigated by the authors gave no pjfrrof reaction. 


Constituents. 

i 

ApproxJiMt& 

percentages. 



Hydrocarbons, 

.'16 per cent. " 

(Jam phene 

j Dipentene 

.j i'j7*RarRlfln 

!| 85 per cent. 

i 

(\ Miimilool 

Torpone r.lcel.ol. i 

“V? Mr tSr"'’ 1 i uid'noroi;::;: 

47pcrtem. | Gorntiyl Metotr .mU 

1 1 ac«‘tute 

1 u 

V * »» 


( 

Sesquiferpone 7 
conipounds, > 

•» per cent . ,) 

ti-Xerolidol 

1 

Nitrojrenous bodies, 5 
0*7 iH*r cent. < 

j Methyl antliranilato ... 

1 Indole 


Acids and phcmols, ( 
0*1 IMT cent. ( 

' Acetic acid ^ 

Palmitic ttcid 


Resinous and mi- 
(icterniincil con- ( 
stituents and loss, C 
11*2 per cent, ) 

i I)ecylaldcb,ydc{F) and 
\ of phenyiacctie acid 

1 bori/.oic acid(V), &c. . 

1 11-2 ,H.r 

1 j cent. 


Orange Jl nicer water oil . — About 30 tons of orange flower 
w*ater yielded to extraction 10 kilos, of oil. This oil, except 
for the terpenes, is qualitatively almost identicnl with neroli 
oil; it contains, however, esters of pbenylethyl alcohol and 
possibly phenylacetonitrile. Quantitatively, however, it 
differs greatly from neroli, according to the solubility of the 
constituents in water. The proportions of free alcohols and 
of methyl anthranilate are very much higher in the winter 
oil than in neroli, but the esters of terpene alcohols are very 
much less. 

In the ethereal oil from orange flower pomade^ esters of 
salicylic acid have been detected. 

By suitable treatment by rectification and extraction of 
I the “ essence concrete ” of orange flowers, obtained by 
I extracting the flowers with volatile solvents (light petrg- 
I leum>, a yield of O'OSOG per cent, of an essential “extract- 
' oil ” was obtained. This oil is undoubtedly the best as- 
regards quality, and its perfume approaches most nearly to 
j that of the flowers themselves. It is distinguished from 
the oil obtained by distillation by its higli percentage of 
esters, leading to the conclusion that a far more considerable 
saponification of the esters must take place during the^ 
process of distillation than was hithertd supposed. Finally^ 
the authors have established the fact that the nitrogenous 
constituents of orange flower oils, methyl anthranilate and 
indole, are primary constituents of the flowers themselves,, 
and are not produced during the process of manufacture. 

— J. F. B. 

Citron Oil. S. Gulli. Chem. and Druggist, 

1903, 62, [1197], 22. 

The author has previously (this Journal, 1902, 186> 
described a sample of citron oil the characters of which did 
not agree with those given by H. E. Burgess (this Journal,. 
1901, 1287), because the two oils were obtained from 
different varieties of citron. In order to determine the 
pbaracters of pure citron oil made from **cedrimV’ the 
author prejpared 450 gtms. in his own laboratory by hand- 
pressure with a thin sponge. When first prepared, the oil 
contained a large amount of minute white crystals, which, 
gave it a turbid and silky appearance. The sp. gr. at 
15° C. was 0*851, and optical rotation at 15°, + 80°6(K. 
A sample of citron oil (from “cedrfni”) examined h^ 
Btavenhagen had the sp. gr. 6*850 and oj^tioal rotation^ 
f 79°, These figures agree fairiy well with those obtained 
by Burgess. 
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Most of the so-called citron oil irhioh into trade at 
a low pHce« is composed of a mixture of hand-pressed oils 
of lemon and sweet orange. The author shows that mixtures 
of these oils and of sweet lemon and sweet orange can be 
prepared, which do not differ, so far as specific gpivity and 
optical rotation are concerned) from pure citron oil. — A, S. 


Citron Oil, London Essence Company's Beseurch I..abo- 
ratofj. Chem. and Druggist, 1903, 62) [1198], 5Y. 
With reference to the preceding abstract, it is pointed out 
that any Adulteration of the nature described therein can be 
easily detected by distilling in vacuo 100 c.c. of the oil, col- 
lectiug two fnictions of 10 c.c. and 80 c.o., respectively, and 


Description of Oils. 


Pnro citron oil, season . 


8p. gr. 


ltotnti< 


Pure citron oil, HO per cent. ; mixture ( 

A abow, 70 ,» r ooi.t V "" *5' " „ 





l)o^il’i•<'S 

lyaical Coiistants. 

j No. e.e. 

' Rotations. 

Rutyro' 

refracto- 




meter. 

0*352 

. j 10‘<) 

i 4- S.5 ' :>.*.' . 

1 

71*0 1 

- 1 8«>'".V 

. . «o-u 

-t- 5' 

710 i 

1*4749 

7-« 

+ lO 3u' 

81-3 1 

1 

O-H.’it 

. ! 10-0 

4 77" : 

1 

71*2 : 

- -f 80^ bV 

. 1 80-0 

-» 85" 10' , 

71*3 

1*4745 

. . (- 1-5 

■1 47 ^ 

70-3 



. 10-0 

•f 7s 10' 

71-1 

- -+- 79^^ 3(1’ 

. ■ sod 


71*0 

l-174t 

. i (pfi 

1 ^ i 

79-7 

’ C. ; refmetive indice.s No 

and buiyro-refriu-luuu'l 

IT n fi(litiK> 


Imll.vs I 


1*4730') 
1-473:. > 


i-i7:'.3') 
1 •47H3 ^ 


I -4730 ) 
1*4734 
1 47 S3 ) 


3ril fniction. 

Per Cent. 
J>3 


then obtaining a third fraction by steam-distillation of the . 
residue, which should be carefully measured. The characters ’ 
of the three Iraclions ore then determined and in the third 
fraction the umomit of aldehydes. In llie above table are | 
shown the results obtained with mixtures as described by i 
(iulli and with a pure citron oil of the present season, which I 
contained a large amount of the silky crystals observed by ! 
Gulli.— A. S. j 

CiirnneUa Oil ; Adulterated . E, il. I’arry and C. T, ■ 

Bennett. Chem. and Druggist, iU03, 62. [119UJ, 88. 

Very large quantities of citrouelki oil have recently j 
appeared on the London, Liverpool, and American markets, j 
which do not pass Schimraers test (see this Journal, lUOl, 
1)3;)). iSainples examined by the authors formed practically 
clear mixtures with equal volumes of 80 per cent, alcohol, 
but on further additiau of the alcohol, oily dropa separated. ' 
By careful fractionation it was found that the oils in question 
contained fairly pure resin spirit (light resin oil). A 
mixture of Ik parts of light resin oil (sj). gr. U-834ri) 
with 85 parts of pure citronella oil has physical characters 
very similar to those of the oils examined by the authors. ■ 
It is stated that a citronella oil mixed with small proportions 
of well purified resin spirit may comply with Schimmers 
test.— A. S. 


mothoxy groups. Oxidation with a ‘2 per cent, solution of 
potassium perinangiinate with ice <*ooling gave homoinaticoic 
acid, CiilIiJ m. i)t. 96'';C., together with uiatlcoi(* aldehyde. 
Bromine in ethereal solution gave a rrystallino compound, 
Ch 1 !i 3< >31^3, in. pt. 110 '. The authors assign the following 
formula to the matico ether. 


CH3O 

ClljO 


11 

/\ 

I I. 

\/ 


-() 


oil.. 


Quinine Jiisulphnte ; JC. rumination of' 
, Will., pugi* 168. 


IC. C. S. 
0. BelloJii. 


(yumphor in (Uvnphorated Oil ; JJcfcrminuiiun of 
XX 111., page 108. 


United States Patents. 

Organic Peroxide [^Aeett/l Ilf/droyen Peroxide]. It. II. 
Page, Detroit, -Mich. U.S. Pat. 717,016, Dec. 30, 1902. 

Sek Fr. l*at. 319,248; this Journal, 1902, 1400. — J. F. H. 


Cassia Oil, F. Krerners. Pharm. Rev., 20. 545. 

Plmrm. J., 1903, 70, [1099], 01. 

Among the adulterants of cassia oil, cedar-wood oil (up to • 
30 per cent.), resin, and alcohol have been observed. An ’ 
oil containing 10 per cent, of alcohol had the sp. gr. 1*037. i 
A mixture of petroleum and resin may be added to the oil, 
without materially altering its specific gravity or leinlering 
it insoluble in 80 per cent, alcohol. The author points out 
that an oil containing as much ns 80 per cent, of cinnamic , 
aldehyde may contain 10 per cent, of adultcniuts, and the i 
residue, should therefore, be examined.— A. »S. 

Matico Oil, E. Framm and K. van Emster. Ber. 35, 
[20], 4347. 

The authors have examined a matico oil marked heavy 
fraction, sp. gr. 1*123 at 15“. It differed from all oils 
previously examined, consisting chiefly of a compound ; 
which the authors term Matico ether. This compound , 
forms a clear yellow flaorcscent liquid. of sp. gr, ^ 1*136 at 
17*^ and b. pt. 282 — 285'’ C, On analysis figures corre- j 
spending to the formula, Ci 4 Hig 04 , were obtained, and farther j 
examination showed the compound to contain two methoxy : 
groups and probably a methylene ester group. Oxidation > 
with a 5 per cent, solution of potassium permanganate, gave I 
maticoieacid,CjoM|o 04 , m. pt 138'’ C., and matiomo al^hyde, 1 
m. pt. 88® C. Both of these contain the two j 


Caffeine ; Process of Making . B. U. Faunce, 

I’hilauelphia. U.S, Bat. 710,878, Dee. 30, 19U2. 

(biPEEiNK is recoveriMl from the deposit formed on the 
inside of the j>ipCH and flues of colTec-roasters by houtiog 
the deposit, condensing the resultant vapours, placing the 
condensed matter in Vmiling water, separating out the oily 
mutter, boiling in ^Yate^ the charred residnum from the first 
heating proce.ss, filtering the solutions, uniting the two 
caffeine solutious, and evaporating to the erystallising point. 

- J. F. B. 

Thcoph'jllinc ; Pi'ocess of Making . M. FDgelmann, 

Elberfeld, OermaDy, Assignor to Farb<*Dfabr. of Elber- 
fcld Co., Xew York. U.S. Fat. 710,994, Dec. 30, 1902, 

The monoforrayl derivative of 1 .3-di methyl-4 .5-du\mono- 
2. 6-dihydroxy -pyrhnidiue is treated with an alkali, and 
the alkali salt of theophylline thus produced ia treated with 
acids, liberating theophylline.— J. F. B. 

Piperidine ; Salt of , and Process of Mafing same, 

B. Bishop, A. Bishop, and F. W. Fussmore, London. 
U.S. Pat. 717,066, Dec, 30, 1902. 

FiPEidDiNK p-sulphonamino-bcnzoate — 

CgH,.SOiXH2(COGIl)C^„N, 
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ibeltiDg at about 228'’ C. is obtained by causing 1 part of 
piperidine to react with 2 parts of /i-sulphonamino-benzoic 
acid in hot aqueous solution and crystallising the product. 

—J. F. B. 

Fjienck Patents. 

Rertification {Contimtous) of Alcohols ; Apparatus for 

E. Barbctt. Addition, dated April 17, 1902, to 

Fr. Pat. 290,750, Fob. 1, 1900. 

Indicating tubes are arranged for showing the amount of 
liquid returning to the still in relation to that delivered. 

—J. \V. If. 

Oils (Fatty and Ethereal) avd other Chemical Products 
ordit^arily liquid ; Dry and Pulverised Preparations of 

. Sicco Med. ('hern. ln.st, F. (i. Sauer. Fr. Pat. 

320,899, May 1, 1902. XII., page 150. 

Fats and Esters of Fatty Acids ; Manufacture oj Rromint 

and Iodine Derivatives of . W. Alujert. Fr. I‘at. 

320,993, May 7, 1902. 

Oli.s, fats, and iiicthylic or ethyl ic e.sters of unsaturated 
fatly acids are treated with bydrobroraic or bvdriodie acid, 
either in the gaseous state or dissolved in water or glacial 
acetic acid; phosphorus bromide or iodide may likewi.se be 
used. If a solid fat be treated, it is first dissolved in a 
solvent such as ether, benzene, &c. In the case of hydri- 
odic acid the action is complete in 3 — 5 days, but with 
hydrohromic acid the substances must be left in contact for 
15 — 20 days. The product is finally washed with water, 
and solutions of sodium carbonate and sodium thiosulphate 
consecutively until pure. The addition compounds so 
obtained are remarkably stable, — J. F. B. 

XXI.-PHOTOaEAPHIC MATERIALS 
AND PROCESSES. 

[^Photographyly Theory of Chemical Senstiisers in 

Liippo-Ciamer. Phot. Corr,, 1902, 39 , 099. Chem.- 
. Zeit., 1903, 27 , [3]» Hep. 16. 

VoQEi/s theory that sensitisers act by absorbing the 
halogen liberated during exposure is not altogether con- 
firmed by the authors CAperiments. It was found that 
ammonia solution (sp. gr. 0*91) applied to dry plate.s during 
exposure lessened the sensitiveness, whilst if used before 
exposure it was without aciion, and this effect is more 
strongly marked in the case of collodion emulsion plates. 
A oue per cent, sodium carbonate solution or a 10 per 
cent, potassium carbonate solution applied before exposure 
increases the sensitiveness, but the action is just as marked 
if the alkali is washed out again before exposing the plate. 

' The same is the case if acid silver nitrate be used and 
then washed away before exposure. So also imrneision in 
1 percent, hydroquinonc solution increases the sensitiveness, 
the removal of the compound by washing before exposure 
having no effect upon the improvement produced. 

— W. (1. M. 

Pyrogallol Developers with Caustic Alkalis, E. Valenta. 
Phot. Corresp., 39, 703. 

(.'austic alkalis added to a pyrogallol-sodium sulphite 
solution in proportion just sufficient to form mono-alkali 
phenolates produced very effective developers ; taking the 
rapidity of the pyro-soda developer as 1, the rapidities of 
the mono-alkali, phenolate developers were : — sodium, 3*3 ; 
potassium, 3* 6 ; lithium, 1. Di- and tri-phenolate developers 
were not satisfactory. The formula given for practical use 
• is: A. Sodium Bulpbite, 160 grms. ; pyrogallol, 25grm8. ; 
water up to I litre. B. Caustic potash, 11*5 grms. 
(caustic soda, 8 grms.) ; water, 1 litre. For use take 1 part 
each of A, B, and water. — J. W. H. 

Platinum (Platinum Toning)* Conversion of the Silver 
image of Bromide Prints into — . C. VV. Somerville. 
.Phot. Jour., 1902, 42, [11], 246—250. 

Tub best working formula found by the author is 
potassium cbloroplatinitc, 1 grain *, mercuric chloride, 

I grain *, citric acid, 9 grains ; water, I onnee. The tint 
produced is of a warm sepia, and may be varied by 


altering tbe proportions of mercuric chloride. The addition 
of a few drops of 10 per cent, solution of potassium 
bromide prevents any tendency to stain the gelatin and at 
the same time acts as an intensifier. If a print lacks 
depth, it may be bleached in : copper sulphate, 200 grains ; 
potassium bromide, 200 grains; Avater, 20 ounces; re- 
developed and re-toned. The prints appear to stand most 
severe tests of permanency. — J. W. II. 

1 Engi.isji Patent. 

' Photographic Toning and Firing Sheets of Absorbent 
] Material, S. S. Bromhead, London. From (Jhciii. Fab. 

I Helfenberg Act. (les. (formerly K. Dieterich, Helfenberg, 
Germany). Eng. Pat. 23,809, Oct. 31, 1!>02. 

I Unsized paper or other porous material is impregnated 
by repeated immersion in a solution of the combined 
') constituents of the usual toning and lixiug baths, and dried. 

The sheets are placed in a dish containing winter, 

I together with the prints to be toned. 

I The solutions used for impregnating the materials are : — 

I’aris by Weight. 


I (1) Sodium thiosuiphato 500 

! Ammonium thiooyanate 65 

I “ Aiiimonifite of aliituimi” 15 

Citric acid 15 

j Load acetate 2 ) 

Lead nitrate 20 

1 (J old chloride 15 

I Water 400 

j or 

I (2) Sodium tliiosulphalo 700 

j Lend nitrate lOo 

Cold chloride 2 

Water 000 


I — r. F. B. 

United States Patents. 

; Photographic Plates for Use in Printing Presses; 
j Manufacture of - — . S. Epstein, Paris. U.S. Pat. 

1 717,369, Dec. 30, 1902. 

I A METAL plate is roughened, heated to 50^ C., covered with 
j a mixture of hot water, gelatin, a bichromate, pure alcohol, 
and a suitable .acid, heated further to 100 cooled, exposed 
under a negative, washed with water, and treated with a 
' mixture of glycerin and water.- -F. U. L. 

Photographic Films; Manufacture of . L. ]\I. .1. 

Armandy, Assignor to bioc. Anon, des Produits I’hoto- 
; graphiques. M. Y. Asnieres, France. U.S. Pat. 

: 717,793, Jan. 6, 1903. 

! A STRIPPING layer of a gummy nature (e.(/., gum-lac) is 
sp'read on a celluloid or other backing to proiluce a 
polished surface, and to this a layer of gelatin and a 
sensitised film arc applied siiccessively, the gelatin 
employed being mixed with some adhesive soluble substance 
I to render it supple. -T. F. B. 

I Silver Bromide Gelatin; Process of Making — A. 
j Coben/,1, Bingen, Germany. U.S. Pat. 718,312, Jan. 13, 
! 1903. 

I A HOT emulsion of silver bromide and gelatin is treated 
with alcohol and allowed to “ ripen ” ; it is now cooled, 
with agitation, so that the silver bromide gelatin is 
precipitated from the clear liquid containing the soluble 
salts as a fine-grained sandy powder, which is separated 
and washed. 

The powder obtained is stated to be nearly panchromatic. 

— T. F. B. 

i Developing Photographic Pictures; Process of . A. 

EichengrfiD, Elberleld, Germany, Assignor to Farb- 
fabnken of Elbcrfeld Co., New York. U.S. Pat. 716,396, 
Dec. 23, 1902. 

A DEVELOPING bath Containing additive compounds from 
ketones and bisalphites, is used. 

See U.S. Pat. 707,403 ; this Journal, 1902, 1349. 

-J. W. H. 
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Fsekcei Patent. 

Photographic Plateo and Films f Manufacture of 

F. Miyer and (’o. Fr. Pat. 320,694, April 26, 1902. 

i>EK Fog. Pat. 22,727, 1901 ; this Journal, 1902, 1411. 
The solution of a suitable developer, with or without 
aoetoue>Kulphite, is thickened with starch or the like, and 
the whole is painted on to the back of the plate or tilin. 
The developers ucutiooed arc amidol, ediuol, and metol. 
In the case of films, the latter should be prepared with a 
lew drops of glycerin to prevent curling. — F. II. L. 

XXII.-EXPLOSIVES, MATCHES. Etc. 

IJMTi:n SrxTiN Patents 

llxplosiuc. li. Mcnauiel, Tabor, Iowa. l^S, Pat. 
717,441, Dec. 30, 1902. 

Potassium chlorate and potassium nitrate are incorporated 
with a syrupy solution of sugar until a granulated powder 
is produced, wliich is agitated in the presence of gasolene, 
to make a ‘‘ smokeless powder.”— E. S. 

Smokeless Powder; Apparatus for Fvaporating Sol rent 

from . P. F. A. LiedbecK, Stockholm, f '.S. Put. 

718,484, Jan. 13, 1903. 

The apparatus consists of a horizontal drum having one end 
open, revolving in a steam-jacketed casing. Hy means of an 
adjustable iiozxlo the nitrocellulose solution can be fed on to 
the inner surface of the drum along its whole width. Hot 
air is pu8.scd over the drum and the evaporated solvent 
carried to a condenser. By this means layers of explosive 
can he superimposed on each other to any desired thickness, 
forming a hollow cylinder which can be cut open and 
removed from the surface of the drum, on detaching the 
casing. 

iSee also this Journal, 1902, 1412, and 1.556. 

~G. W. Mcl). 

Fuench Patent. 

Explosives for Mines. J. Lueiuni. Fr. Pat. 321,080, 
May 13, 1902. 

Kxi'i.osivEs of all kinds, having a suitable consistence, arc ^ 
brought into the form of thin leaves or ribbons, with 
numerous parallel transverse cuttings to form conib-Iike 
fringes on either side, with an uncut breadth between ; or 
the margins ma}' be plain and the central portions divided. 
The ribbon can then be rolled for enclosure in u cartridge, 
with a central space for the detonator. Thin leaves ot a : 
reducing metal, such as magnesium or aluminium, may be I 
similarly formed and attached to the ribbon, or otherwise I 
introduced, to serve as secondary detonator, with colloidal | 
or other explosives. Or the explosives may be made into j 
fine threads, mixed or not with a reducing metal, for I 
compression into the cartridge. — E. JS. j 

XXIII.-ANALYTICAL CHEMISTEY. j 

APPARATUS. 

United States Patent. 

Gas Analysis Apparatus. M. Arndt, Aix-la-Chapellc. 
U.S. Pat. 717,654, Jan. 6. 1903, 

An apparatus for taking up samples (>f gas and transferring 
them to a gas-absorption device, having in combination a 
receptacle, partly filled with liquid, to receive the gaseous 
mixture ; a sampling vessel within the receptacle, having 
.an aperture at the bottom and a tube descending from the 
.top and terminating above the level of said aperture ; a 
vessel filled with a gas-absorbing liquid, communicating 
with the sampling vessel ; and means for indicating the 
ohange in volume through absorption. (See. also Eng, 
Pat. 18,931 of 1900; this Journal, 1901, 1025.)— H. H. 

French Patent. 

Washing Apparatus [Gold, %'c.'] for Analytical Purposes. 

G. de Krivoebapkine. Fr. Pat. 321,019, May 9, 1902. 

A SERIES of V-shaped glass fiaaks with short narrow necks j 
at the top and with the lower ends drawn to tubes and ) 


! 

j bent upwards, are connected that water flows in at the 
j bottom of one and out at the top through a rubber tube to 
I the bottom of the next, and so on, the overflow from the 
I last of the scries loading to a large beakur. Three or more 
of the flasks, each larger than the pn>ceding one, may be 
pla3ed in series. The crushed ore (r.//., alluvial gold) is 
placed in the first, and the pressure of water is so graduated 
that at the end of the operation only the gold will remain 
in it.— W. (J. M. 

INORGANIC— QUALITA TIVE. 

Uydrugeu Peroxide; F^:e. of , in I'olunie.fric Arntlnsis, 

Von Schlo.ssbcrg. /cits. anal, t’licm., rji)2, 41 , [19], 

735 — 747 . 

The re.sulls of the autlior’s cxpuriiuonts arc given in the 
following sUitemenls ; — 

A — (1) The amount of m:mganesc' in pure manganese 
.'^alts can be volumetrically detenniiud by converting tlie 
metal into the peroxide with alkaline hydrogen peroxide, 
reducing the latter with cxccs.s of aeid hydrogen peroxide 
and titrating the excess with potassium pcrmaiigaimte. 

(2) The presence of free hydrochloric acid is somewhat 
prejudicial, but if liiist entirely removed by evaporation, the 
above method can be applied. 

Ik — (1) The active oxygen in loud peroxide and in red 
lead can be volumetrically determined by hydrogen 
peroxide just as in the case of inungauese dioxide. 

(2) In the case of salts of lead, the metal must be con- 
verted to the peroxide by means of bromine and potassium 
hydroxide and then reduced by acid hydrogen peroxide. 

(3) If copper salts arc mixed with the lead salt, the 
latter is converted to peroxide as in 11 (2), separated, and 
then reduced. 

(4) In all cases when lead occurs with salts of heavy 
metals, it may be separated as mlphate and subsequently 
oxidised and c.stiinated as in B (2).— B. L. J. 


INOROANIC^QUANTITATIVE. 

Mercury ; Kiectrolytic Determination of . [ Platinum / 

Solubility of in Potassium (Ajanidc,'] [Mercury; 

Volatility of .] F. Glaser. Zeits. f. Elektrochem., 

1903 , 9 , [ 1 ], 11 — 17 . 

Bindschedeek (Zeits. f. Elektrochem,, 1902, 0, 329) found 
that Neumann’-, method for the electrolytic determination 
of mercury in sulphuric or nitric acid solution gave satis- 
factory results, but that when the mercury was deposited 
from a i>otas»ium cyanide solution with a high current 
strcrij^th (0-6 — 1*0 simpore), the results obtained were 
invariably too low. 'riic author has icpeutcil and confirmed 
these results. No trace of the apparent deficit of about 
20 ingrms. of mercury could be found in the electrolyte 
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after, electrolysin, and it wai thought by Bindschedler that it 
moit have been volatilited. Owing to the extensive use of | 
mercury in technical processes and to the importance of the 
question at issue, farther experiments on the rate of 
volatilisation of mercury under different conditions were 
undertaken. These showed clearly that although the rate of 
volatilisation of mercury was quite appreciable, it was 
altogether too insignificant to account for the apparent loss 
in the electrolytic determination. 

The source of error was ultimately found to be in the 
solubility of platinum in the solution of potassium cyanide. 
Practically the whole of the mercury was deposited on the 

f datinum cathode ; the apparent deficit being due to the 
OSS in weight of the electrode itself. At ordinary tem- 
pc^tnres the solubility of platinum in potassium cyanide 
is very small. Increase of temperature promotes the 
solubility, ns does also, to a very markerl extent, the preseuce 
of potassium or sodium ainHlgam. 

Gold and silver do not dissolve in cyanide solutions in an 
atmosphere of hydrogen or in ihe absence of oxygen, even 
in the presence of potassium amalgam. Platioum, on the 
other hand, not only dissolves under these conditions, hut 
actually liberates hydrogen. 

The accompanying table shows in condensed form the 
rate of volatilisation of mercury under different conditions. 

— J.S. 

Cobalt and Nickel Solutions ; Behaviour of , at the 

Anode^ during Electrolysin, \^Separation o f Nickel and 
C<ibalt '\ A. Coehn and M. Glilser. Zeits. anorg. Chem., 
33 , 9-24. Chem. Ocnlr., 1903, 1, [1], 2. 

TH£'auttior nas examined the electrolytic decomposition of 
faintly alkaline, faintly acid, and strongly acid solutions of 
nickel and cobalt sulphates. Considerable differences are 
shown ; in faintly acid solution, cobalt oxide is deposited 
at the anode at 1 • 52 volts, whilst nickel does not separate 
at all, A separation of the two metals is possible by this 
means, although the process does not appear to offer any 
advantages over the usual methods. The separation is 
ezp>edit^ if potassium sulphate be added to the solution to 
iiiCTease its conductivity, and if the piatimsed platinum 
cathode be treated with a deimlarising agent, potassium 
bichromate. The solution is electrolysed hot, by the aid of 
a current kept within definite limits, till a new platinum 
gauze anode is not blackened by the separation of cobalt 
oxide. The anodes are frequently changed and are rinsed, 
and freed from cobalt in a solution of sulphuric acid con- 
taining sulphur dioxide. The cobalt sulphate solution 
obtained always contains some nickel, which has been 
carried down in the form of a solid solution by the cobalt 
oxide. By repeating the electrolysis, the cobalt cun 
eventually bo obtained free from nickel. 

The method is suitable for the qualitative detection of 
cobalt in presence of nickel. The dilute solution of the 
neutral salts under examination is treated with potassium 
sulphate and some petassium bichromate, heated, and 
electrolysed between platinum wire electrodes for some 
minutes with u current of 2*3 — 2’ 4 volts. In presence of 
cobalt, a dark stain appears on the anode. — A. S. 

JMd from Manganese ; Separation of , by Electrolysis. 

A. If. Lion. Amor. Chem. J., 1903, 29, [1], 82—84. 

The metals are precipitated as phosphates ; the precipitate 
is dissolved in an excess of phosphoric acid (sp. gr. 1*7), 
and the diluted solution electrolysed for 16 — 17 hours 
with a current of low density = 0*003 — 0*006 

ampere; E.M.F. 2*6 — 2*7 volts). There must not be 
more than 0*1 grm. of either metal pre.scnt in 130 c.c. of 
the solution. The lead is deposited on the cathode as 
metal, which is then washed with water, absolute alcohol 
and ether, and dried at llOVjp. A small quantity of 
manganic hydroxide is deposition the anode. — M. J. S. 

Perchlorates ; Determination of M. HOnigi 

. Chcm.-Zeit., 1903, 27 , [4], 82—33. 

SsLCKji^AiiN (this Journal, 1898, 275) has described a 
process for determining the pereMorate in sodium nitrate 
by reducing with lead and determining the chlorides before 


and after the reduction. The author has now tried other 
metals, and finds that finely-divided iron (/errwm limatumy 
is most to be recommended. From 5—10 gms, of the 
nitrate containing perchlorate (but not more than 5 per 
cent.) are melted in a nickel crucible placed over a small 
flame. From 2—3 grms. of the ' iron ar6 then intro- 
duced and stirred in with a glass rod. A watch-glass is 
placed over the crucible to prevent loss by spirting, and 
the mixture is kept for half an hour, \vith occasional 
stirring, over a flame about 6 cm. high, which just touches 
the bottom of the crucible without bringing it to an 
appreciable red heat. After cooling, the mass is treated 
with water, the solution filtered, and the chlorine deter- 
mined gravimetrically in the filtrate. Porcelain and 
platinum crucibles must not be used, the former because 
they are liable to crack, the latter because they are 
attacked by the fused nitrate. The results quoted are good. 
If much more than 5 per cent, of perchlorate is present 
in the nitrate, the mixture will glow on the addition of the 
iron. In this case the salt must be diluted with pure 
nitrate in sutlicient quantity before commencing the 
analysis. — W. G. AI. 

Phosphoric Acid; Volumetric Determination of , 

De Molinari. Ana. Chim. anal, appl., 7 , — 407. 

(!hem. Centr., 1903, 1, [1], 56. 

The solution, containing O'l grm. of substance, is heated 
to boiling with 10 c.c. of dilute nitric acid (1 of acid of 
sp. gr. 1*4 to 1 of water) and 10 c.c. of a saturated 
solution of ammonium nitrate diluted tvith its own volume 
of water. After 10 minutes, 20 c.c. of a 9 per cent, 
solution of ammonium molybdate are added, and the 
precipitate filtered off and washed till free from acid. The 
paper and precipitate are treated with an excess of a 
standard solution of caustic potash, and the excess of 
alkali determined by titration with sulphuric acid, with 
pheuolphthaleln as indicator. — A. S. 

Phosphate Analysis ; Simplification in . M. Passoik 

Zeits. angow. Chem., 16 , [3], 52 — 54. 

In the analysis of Thomas meal and similar phosphates 
by standard methods, the author uses pipettes of 32 c.c. 
and 64 c c. capacity, where 5 grms. of substance are dissolved 
in 500 c.c. and 1,000 c.c. respectively. Each milligram 
of mugnesium pyrophosphate weighed then corresponds to 
0*1 per cent, of P2O5 in the substance examined, and 
calculation is avoided. The amounts of reagents, &c., used 
are of course altered in the same proportion us the 
quantity of substance taken by the pipette for analysis. 
For greater accuracy of measurement, the author makes 
the upper part of hi.s pipettes of nariOAv-bore tube, the 
diameter of the bore, however, not being les.s than that of 
the lower opening of the pipette. — J. T. I). 

Slag-Meal ; Determination of Free Lime in [BasicJl 

Thomas . Al. Bischoff’. Chem.-Zeit., 1903, 27 > 

[4], 83. 

A DiscHEVANcy of nearly 100 per cent, between t*,v(> 
determinations of free lime in basic slag meal led to the 
discovery that when the slag is treated with a 10 per cent, 
sugar solution by the Scheibler method, a quantity of 
carbonate passes into solution. It is therefore safer to 
extract the lime by shaking with water. — W. G. M. 

ORGANIC-^QUANTITA TI VE. 

[GrtZ/o-] Tannic Acid; Quantitative Determination of 
by Ferric Salts. Ruoss. Zeits. anal. Chem., 1903, 41 , 
[12], 717—734. 

Afteh revicAving the methods for precipitating tannic acid, 
especially those involving the use of inetalliq salts, tbo 
author gives a careful summary of the present knowledge 
of iron tannates in oi^er to show that none of them 
hitherto described is sufficiently definite in composition to 
! serve for the quantitative de^rmination of tannic acid. By 
the use of a carefully prepared solution of ferric acetate, he 
has obtained a ferric tauoate which is insoluble in hot or 
cold water, and in hot or cold normal acetic acid, has an 
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empdrieal forindla (CuHyO^^Fe, and a definite iron content 
of 14*9 per cent. (16 per cent, found). For quantitative 
purposes the foUoiring solutions are required ; — 

(1) Tannin solution^ not stronger than 0*4 per cent. 

(S) One litre of sodium carbonate solution 

(71*3626 gmis. of crystalUsed carbonate). 

(3) One litre of 5i72iron solution made by dissolving 
pure ferric sulphate (50 grms.) or the corresponding 
amount of ferric alum or ferric chloride. 

(4) One litre of acetic acid solution (sp. gr. 1*04) in 
which 6 grms. cf sodium tartrate are dissolved. 

The relative strengths of (3) and (2) must be such that 
when equal volumes arc luixcd^ the liquid is neutral to 
Methyl Omnge. ’Ihe solutions should also answer the 
following test. Mix 50 c.c. of water, 10 c.c. of tlio soda 
solution, and 10 c.c. of the iron liquor, and at once 
add 25 c.c. of the acetic acid. This mixture must remain 
clejir and unchanged after boiling for five minutes. 

Application of the Method, — 50 c.c. of the tannin solu- 
tion, 10 c.c. of the soda, and 10 c.c. of the iron solution are 
mixed in a 250-c.(?. dask, and 2.1 c.c. of the acetic acid solu- 
tion are at once added. T he dask is vigorously shaken, the 
contents boiled for one minute and filtered. The residue is 
washed with hot water until the washings are free from 
iron (test with hydrochloric acid and pota.s8ium thio- 
cyauate), dried and ignited. Its weight, multiplied by 
y21*22 X 0*7001 . 

= 1*024.3, gives the weight of tannic jicid 

from 50 c.c. of the solutiijii. 

Kxample. — Kour grins, of air-dried tannic acid were 
dissolved in l,00l)c.c. of water. 50 c.c. gave 0*04.32 grm. 
of Fo .>()3 « 86*01 percent, of real tannic acid iuthoBample. 

By using didbrent proportions of the above sointiona, 
basic ferric tanuates of varying composition were obtained, 
but if the directions given are adhered to, only a normal 
tannate is precipitated.— K. L. J. 

Ht/droxplaminc in Ojrimc.v and Phcnylhydrazine in 

Hydrazones and Osazones } Uapid Method for the 

Determination of S.drimaldi. 8taz. sperini. agrar. 

Oal., 35, 738—746. Chem. Centr., 1903, 1, [2], 97. 

Thh method is bused upon the fact that if on aqueous 
solution of an oxime, hydruzone, or osazone be heated with 
hydrochloric acid, one or more molecules of water are taken 
up, and the aldehyde or ketone forming the basis of the 
compound is re-formed, together with the corresponding 
h3*droxylamine or phenylhydraziiie, which latter uciitralises 
an equivalent amount of the acid. 'I'he oxime, &c., is 
treated in a dask having a long narrow neck, with 100 c.c. 
of standard hydrochloric acid, warmed, and allowed to 
stand for about one hour on the water-bath, avoiding us far 
as possible any loss of hydrochloric acid. The aldehyde 
or ketone formed is separated, and may be weighed. The 
acid solution is titrated with a very dilute (say N/lJ)0) 
.solution of caustic soda, in order to determine the amount of 
acid neutralised by the bydroxylamino and phenylbydrazinc 
liberated. In some cases, sulphuric acid may be used in 
place of hydrochloric acid. 3’he author has obtained good 
resiUts with this method in the case of methylnonylocc- 
toxime, benzoinoxime, quinonedioxime, piperonaihydrazone, 
methylnonylphenylhydrazone, diaroylphenylhydrazone, o- 
tolylphenylhydrazone, phenylglucosazone, and phenyllac- 
tosazone. — A. S. 

Glycogen in Yeast; Determination of . J. Grilss. 

Woch. f. Bran., 1908, 20, [1], 1—3. 

This method, which is baaed on the absorption of iodine by 
jiflyeogen, is carried ont-hy weighing two lots of 2 to 
3 grms. of yeast into two stoppered flasks. To the contents 
of one flask 1 00 c.c. of a 1 per cent, solution of iodine are 
^ded, and after continued shaking, the volume is made up 
Jo 176 c.c. The yeast in the second flask is kept for 24 
jonrs at a temperatnre of 80® C. with a sufficiency of water. 

14 la then treated in a similar manner with 1 per cent, 
oonfee solution. When the yeast had settled in the flasks, 

10 to 20 C.C. of the supernatant liquid are titrated with 
lodnim tmowlphate of k^wn strength, wldeh is a measure 
w me quanti^ Of iodine ahaotbed by the glycogen of the 
^eaat. The dizferenee between the amounts of Iodine 


taken up corresponds to tbo content of glycogen. As a 
I result of a series of determiuatious the author states that 1 
' per cent, of iodine is equivalent to 3*16 per cent, of 
i glycogen, llie control experimeut of keeping the ^aat ar 
i 30^ C. for 24 hours is for the purpOFO of corrootiog for 
• the absorption of iodine by bodies other than glycogen, the 
( latter substauce by this treatment hoi eg coosaroed by the 
I yeast (starvation). If the amotints of glycogen are to 
; be compared in several yeasts, the dry substance should bo 
j estimated, ns the couteni of glycogen i'^ influenced by 
! moisture. — J. L. B. 
i 

} Malt Analysis. Part 1. .1. Ifenm. .1. Fed. Inst. 

I Brewing, 1902, 8, ^60 — 677. 

i Tiik author diseusses the objections which have from time 
j to time been raised concerning the correction of 15 c.c. for 
I the volume occupied by the grains iu the determination of 
brewers’ extract. Witli a malt, the grains of which occupy 
a volume of only 13 c.c.. iiud giving also, say, an extract of 
90 lb., the error will he — 0*84 lb. But as a matter of 
fact, he states that in the majority of cases the error 
does not amount to more than + or — 0*1 to 0*15 — 
an amount which may he safely negiccicd. it is difficult 
to prevent the malt from “balling” when the wash is 
made in a flask ; to avoid this and to obtain a more 
accurate figure for extract and specific rotatory power, tbo 
following process is suggested .30 grms. of finely-ground 
mult are weighed into a suitably sized counterpoised copper 
beaker. 400 c.c. of water which has been heated to 72® C. in 
added so that tho initial heat of the resalling mash may be 
65 ’ C. The mash is stirred and the temperatures niain- 
tuiued at 65® to 66 C. for one hour. Tho heuker is removed 
from the water- bath, cooled to about 20 ( ’., the contents well 
stirred, and washed into a flask graduated to 515 c.c., cooled 
to 15*5® made up to volume, shaken, and filtered. The 
specific gravity is taken at 15 *.5® C., and the extract is 
arrived at by subtracling 1,000 from the gravity and 
multiplying tho remainder by 3*36. 

Tho specific rotatory power of the mash is considered 
by the author to he a useful factor in the examiDution of 
a malt, as indicating the relative ratio of dextrin to 
maltose. A w( rt of [a]„ =» 116 shows a dextrin-maltose 
ratio of 1:3; such a value is usual for malts employed for 
pale aud stock ales, whilst for mild aud ruoiiiiig ales, 
[a]p is IK). When mixed grists are used, it will be fouud 
useful to make a preliiniuary mash with each of the malts, 
and to deteniiine the specific rotatory power before using 
them in the brewery. 

Ill determining the diastatic power, tho temperature of 
the cold mash should be maintained at 1 5 * .5 " 0. for three 
hours. The colour of a malt is taken on the cold mash, 
using the Lovibond tintometer and the red and yellow series 
of glasses (510 and 200 series respectively). 

The moisture if estimated on 3 to 5 gtms. dried in a water- 
oven for three hours, 'fho author considers a malt to bt? 
slack when it contains over 3 per cent, of water.-~.J. L. B. 

Salicylic Acid [m Wines, ifc.] ; Noles on the Determination 

of . 8. Harvey. Analyst, 1903, 28, - — *!• 

The author states that, after trying every published method, 
he has been compelled to fall back upon the well-known 
colorimetric process based upon the colour produced by per- 
salts of iron iu solutions of salicylic acid, Instead of the 
ferric chloride solution ordinarily employed, however, he 
uses a 1 per cent, solution of iron-alum, which is stated to 
possess the following advantages it is a much more 
delicate reagent than ferric chloride — aqueous solutions of 
salicylic aci<l containing 1 })art per 1,000,000 giving a very 
distinct colour, which can lie imitated — and the colour pro- 
duced is purer and deeper, and much more permanent. The 
iron-alum solution if treated with a drop or two of <lilute 
Bulphnrio acid per 100 c.c. will keep very well ; 1 or 2 c^e. 
should be used for each test. For the separation of the 
salicylic acid, extraction with ether from a difute salpbfiric 
acid solution is preferable to distillation of an acid soiutioit. 
Two successive extractions are sufficient. The ethepaal 
solttdon is shaken ont with two sucoessive vohtfiiea of 
diatiUed water containing a known amonnt of ^jlO Oft:^/^ 
alkali; the aqueous solution is carefnlly neutfalised Mid 
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mado up to 250 or 500 o.o. Tho liquid ia very slightly 
coloured) if at h 11,^ maximum amount of salicylic 
acid capable of being judged by the iron-alum test is a 
solution containing I mgrm. per 100 o.c. The presence of 
free alkali and of salts of (he alkaline earths has a pre- 
judical influence on the production of the colour. (See 
also this Journal, 1902, 141fi.)— A. S. 

Gluten, MoUtf in Flour; Determination of the - M. 

Arpin. Ann. Cliim. anal, appl., 7, 416 — 420. Chem. 
Centr., 190:1, 1 [1], 61. (Sec this Journal, 1902, 1417 
and 1660.) 

The end point of the washing is of great importance. Jf 
the washing be continued after all the starch is removed, 
the loss, even after five minutes’ further washing, amounts to 
2*5 per cent, of moi^t or 0*9 per cent, of dry gluten. 

The author concltide?, from the results of his experiments, 
that the determination of the nitiogcn-coiitent is the only 
reliable method for the valuation of flour. — A. S. 

Theobromine ; Determination of , in Cacao. J. Decker. 

Pharra.-Zeit., 47, [-SI], 79«— 799 ; and P. Welmans, ibid., 
858. 

Decker states that the best solvents for theobromine are 
95 per cent, alcohol, amjlic alcohol, and especially boiling I 
water. He proposes the following process for the determi- I 
nation of theobromine in “ cocoa.” Ten grms. of powdered 
cocoa are intimately mixed with 5 grms. of calcined mag- 
nesia and 800 c.c. of water. The mixture is boiled for an 
hour under a reflux condenser, Altered while hot, pressed, 
and tho insoluble residue again boiled in the same manner 
•with 150 c.c. of water. The mixed liquors are evaporated 
to dryness on tho water»bath, tho dry residue mixed with 
«and, and extracted three times in succession with 100 c.c. 
of chloroform in a reflux extractor ; the chloroform is then 
distilled off, the residue dried at 100*^ C., and weighed. 

It consists of theobromine, caffeine, and a trace of inorganic I 
impurity. The caffeine is removed by extraction with | 
benzene, in which theobromine is insoluble; the residue is j 
again weighed, and afterwards incinerated. The weight of 
ash thus found, deducted from that of the second weighing, 
gives the weight of theobromine. The mean yield of (his 
is 1 • 7 per cent. 

Welmans, in criticising the above process, points out 
that the extraction with water and with chloroform must 
be very thorough, since theohromitie is only removed 
•with difficulty, and the treatment must be repeated several 
times. Cocoa is frequently adulterated with powdered 
cacao husks ; to detect the latter, it is necessary to deter- 
mine the amount of pentosans present, and, in p;irticular, 
that of the methylpentosams. The latter only exist in the 
integuments of the cacao beans, and are not present in the 
nucleus of the seed. | 

Basic Constituents of Cacao and Kola Leaves. — Decker i 
finds that the fresh leaves of Theobroma cacao contain | 
0*55 per cent, of xanthine bases, chiefly theobiomine. The 
dried leaves do not contain a trace of alkaloids. The leaves 
of Sterculia kola yield 0*15 per cent, of alkaloids, of j 
which 0*101 per cent, is theobromine and 0*049 percent. ' 
caffeine. In kola leaves, therefore, the amount of theo- ! 
bromine present is relatively greater than in the seeds. 

— J. O. B, 

Quinine Bindphate ; Examination of . C. Belloui. 

Boll. Chim. Farm., 41, 748. Chem. Centr., 1903, 1, [1], 
62. 

Thk author has simplified Carlinfanti’s method (this Journal, 
1901, 1031) in the following manner : — About 5 grms. of 
tho quinine bisulphato are dissolved in 4() — 50 c.c. of alcohol 
at a temperature of 40^ — 50*^ C., and a small excess of a 
cold saturated solution of the purest barium hydroxide 
added, vtx., till the solution reacts faintly alkaline to litmus 
paper. After allowing to stand for tome ffrne at about 50^ C. , 
the solution is filtered, evaporated to dryness on the water- 
bath, and the residue treated according to Carlinfanti’s 
process.-^A. S. 


i Camphor in Camphorated Oil; Determination of — — . 
i Pharm. Ontralh., 1902, 610. Pharm. J., 1903, 70, 
. [1697], 2. 

^ The amount of camphor in camphorated olive oil may be 
determined by meaus of the polarimeter. A 1 per cent, solu- 
tion of camphor in olive oil gives a rotation of in a 
' 200-mm. tube in a Schmidt and Haensch polarimeter, and the 
! slight optical activity of the olive oil may be disregarded. 
! The method cannot be used with oils (e.gr., rape, sesame, and 
' mineral oils) which have a greater optical activity. — A. S. 

• XXIV.-SCIENTIFIC & TECHNICAL NOTES. 

! Bare Earth Metals ; Aciiviti/ of Salts of the , in 

inducing 0.rulaliun. A. Job. Comptes Rend., 136, [1]» 
45—47. 

! The author has extended his experiments on this subject 
(this .foiirnal, 1902, 795) to other salts of cerium than the 
carbonate. Cerous acetate, though very stable in solution 
I jyer sCf causes the oxidation of quiuol (hydroquinone) 

' solution when the mixed solutions are shaken with air, even 
more rapidly than Bertrand has shown to he the case with 
manganese acetate, a less stable and more readily oxidis- 
ahle salt. Tho analogous action of the two salts is explained 
when it is remembered that both metals form peroxides ; 
aud similar behaviour in the case of any other metal may 
perhaps be taken as evidence of the existence of a peroxide 
of that metal, though such a peroxide may not have been 
isolated. lianihanous acetate behaves in this way ; and 
though it is very doubtful whether the precipitate obtained 
by (Jieve when hydrogen peroxide and ammonia were added 
to a lanthanum fait is really a peroxide, the author’s 
experiments lend probability to the view that lanthanum 
peroxide will eventually be isolated.— J. T. D. 

Manganese Silicidcs. V. Lebeau. Comptes Rend., 1903, 
136, [2], 89—92. 

The author has prepared and studied two silicides of 
manganese, SiMn^ and SiMn. They are formed by the 
action of manganese upon copper silicide, aud two methods 
are available for their preparation. According to the first, 
ail alloy of copper and manganese is fused for a short time 
in the electric furnace with silicon. The alternative process 
consists in heating a mixture of potassium fliiosilicate, 
manganese oxide, MnyC^, metallic copper, and sodium. The 
relative proportions of manganese and silicon employed 
determine which of tho two silicides is produced. The 
latter are regarded as definite stages of chemical equi- 
I librium in the elementary system, copper, manganese, and 
' silicon. Both silicides are well-crystallised bodies ; SiMn is 
I harder than SiMuj. 

SiMoj is soluble in hydrochloric acid, but is not attacked 
by nitric acid ; it is slowly decomposed by dilute alkalis. 

SiMn is only very slightly attacked by boiling concen- 
trated hydrochloric acid, hut is readily decomposed by 
halogens aud by gaseous hydracids. Carbon reacts witli 
tho fused silicide, forming curbon silicide and manganese ; 
silicon yields a fused product consisting of a higher silicide 
containing free silicou in solution. — J. F. B. 

Magnesia and Zinc Oxide ; Determination of Solubility 
of — in Walei\ by the Electrical Conductivity Method. 
Dupre and Bialas. Zeits. angew, Chem., 10, [ 3], 54 — 55. 

The purest obtainable materials were shaken with air-free 
distilled water for some time, and the conductivity of the 
solutions determined by the method of Kohlrausch and 
Holborn. The distance apart of the plates in the resistance 
cell was regulated by a micrometer screw ; and the cell 
was immersed in water (kept in motion by motor-driven 
vanes on a rotating shaft) contained in a double-wailed 
vessel. The constants of the cell were determined with the 
help of a saturated solution of sodium chloride. The results 
(after allowing for the conductivity of the distilled water, 
separately determined) gave as the concentrations of the 
.solutions: Ma^esia, 1 in 172,000; zinc oxide, 1 in 
236,000. Gravimetric determination by precipitation as 
einc sulphide gave for the solubility of zinc oxide 1 in 
217,000 (all measurements at 18® C.).— J, T. D. 
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Ammonia and Amines ; Oxidation of , by Catalytic 

Action, A. Trillat. Comptw Benrt., 136, [1]» 58—56. 

A MiXTUBE of air, water vapour, and the vapour of the 
amine, containing about 5 per ceat. of the latter, was 
passed over a red.hoc platinum spiral, in the apparatus 
which the author has previously used for similar experi- 
ments on alcohols (this Journal, 1901, 847). Ammonia 
yielded nitrite, nitrate (probably through secondary oxida- 
tion of the nitrite), and little or no free nitrogen. Fatty 
amines behaved as thougii they were first hydrolysed 
(R.NHn + H.OH = R.OH + NH^), and the ammonia and 
alcohol were then oxidised independently. Tertiary amines 
were much loss readily acted on than primary or secondary. 
Aniline was unaffected, but dimethyUniline apparently 
separated a methyl group which oxidised to formaldehyde ; 
this condensed with the residue of the amino and with 
another molecule of dimethylaniline to form a base of 
the constitutiou (CHs)^. N.C(jH 4 .CU.>.('eH 4 .NIKTT 3 . 

. * — J. T. D. 


ffemi-celluoses ; A Contribution to the Knowledge of . 

E. ?ohul/.e and Castoro. Zeita. physiol. Ohem., 37, 
40—53. Chem. Centr., 1903, 1, [1], 18. 

Thk cotyledons of lupin seeds contain cell-wall constituents, 
which are easily soluble in dilute mineral acids, and are 
known as lietni-celluloses. The seeds of Lupinus hirsutns 
contain a considerable quantity of such material. After 
removal of the fat from the disiptegrated .seeds and 
separation of the protein substances by means of caustic 
soda, a powder is obtained resembling starch flour, and 
containing about 90 per cent, of hemi-celluloses. It 
contains 14-02 per cent, of arahan and 53*84 per cent, 
of galactan. By hydrolysis with 2 per cent, sulphuric acid, 
ff-galactosc and /-arabinose are produced. By the action 
of gastric juice, reducing sugars are produaed in quantities 
corresponding with the amount of hydrochloric acid 
contained in the gastric juice. No carbohydrates are 
produced by the action of ptyalin, paiicreatin, diastase, and 
takadiastase, but from 15 to 40 per cent, of the hemi- 
celluloses are disiolved. In the germination process, the 
heuii-celluloses play the part of a reserve carbohydrate, 
just as starch does in the case of other plants.— A. S. 

CARNEGIE RESEARCH, 

The Iron and Steel Institute. 

Andrew Carnegie Research Scholarship, 

A research scholarship or scholarships, of such value as 
may appear expedient to the Council of the lion and Steel 
Institute from time to time, founded by Mr. Andrew 
Carnegie (President), will be awarded annually, irrespective 
of sex or nationality, on the recommendation of the Council 
of the Institute. Candidates, who must be under 3.5 years 
of age, must apply on a special form, before the end of 
February, to the Secretary of the Institute. 

The object of this scheme of scholarships is not to 
fiicilitate ordinary collegiate studies, but to enable students, 
who have passed through a college curriculum or have 
been trained in industrial establishments, to conduct 
researches in the metallurgy of iron and steel and allied 
subjects, with the view of aiding its advance or its appli- 
cation to industry. There is no restriction as to the place 
of research which may be selected, whether university, 
technical school, or works, provided it be properly equipped 
for the prosecution of metallurgical investigations. 

The appointment to a scholarship shall be for one year, 
but the Council may at their discretion renew the scholar- 
ship for a further period instead of proceeding to a new 
election. The results of the research shall bo communi- 
cated to the Iron and Steel Institute in the form of a paper 
to be submitted to the annual general meeting of members, 
and if the Connoil consider the paper to be of suffloient 
merit, the Andrew Carnegie gold medal shall bo awarded 
to its author* Should the paper in any year not be 
of sufficient merit, the medal will not be awarded in that 
year. 


INTERNATIONAL ATOMIC WEIGHTS, 

Abstract of the Report of thb Cobmitteb. 

Proc, Chem, Soc.^ 19, [259], 2—4. 

[See Table enclosed in this Journal fur Jan. 15, 1903.] 

The International Committee reports that, regarding the 
fact that opinion “ seems to be somewhat evenly divided on 
the question of standards (oxygon or hydrogen), to force 
the adoption of either appears to be impossible, and for 
some time to come both are likely to be employed, 
Etperienie must be the final arbiter,’* that standard best 
I serving to co-ordinate chemical and pbyiical knowledge 
1 being ultimately chosen. 

i This table in most of its details, is identicnl with that 
I which was reported on by the previous Commiitje at the 
i beginning of 1902 (Ber., 1902, 35, [1]). Some changes^ 
; however, have, in the judgment of the present Committee, 

I become necessary, and these are briefly indicated. 

I Antimony. — The true number being in doubt, the Com- 
i mittee recommend the average number, Sb =» 120*2 
I (O = Hi). 

1 Germanium. — 72*5 is more nearly in accord with 

I Winkler’s determinations than the former number, 72. 

Hydrogen. — The error in the former pumber, 1*01 
(O = 16), being too large, 1*008 is adopted. 

Lanthanum. — The average of the two numbers, 1.38*77 
and 1.39*04, obtained by Jones and Brauner and Paolmek 
respectively, viz. 138*9, is chosen. 

Cerium. — This choice influences the Coinmittee’s judg- 
ment as regards cerium, and Brauner’s number is adopted, 
Ce « 140. 

Mercury. — Hardin’s most recent measurements have hml 
great weight attached to them, and, regarding other deter- 
minations also, the value Hg » 200 is adopted. 

Palladium. — A mean value between those of the best 
determinatious is Pd 106*5, and is provisionally adopted. 

.Selenium, — 79*1 probably too low. Giving weight to 
the newer measurements, the Committee writes So =* 79*2. 

Tin. — Former value, 118*5, almost certainly too low. 
Determinations of Bongartz and Classen, which seem to be 
the best, make Sn = 119. 

Uranium. — 238*5 adopted (Richards and Merigold). 

Zirconhm.^Zr — 90*6 “ apparently the most probable.’* 


I The table (^enclosed in the pages of the previous number 
! of this Journal) represents both standards of atomic weight, 
{See page 126.) 

ISookd. 

Evaporating, Co-ndensino, and Cooling Apparatos. 

E.VPLA NATIONS, F()UMUL.1<:, AND TaULKH FOR CsE IN 

PuACTiuK. Hy E. Hausbkand. Translated from the 
second revised German edition by A. C. Wright, M.A., 
B.Sc., formerly Assistant -Lecturer and Demonstrator in 
Chemistry at the Yorkshire (’ollege, Leeds. Scott, Green- 
wood, and Co., 19, Ludgate Hill, Imudon, E.C. 1908. 
Price 10«. 6rf. ; India and Colonies, IIa\; other countries, 
1 2s. nett, post free. 

There are in this work 21 illustrations and 76 tables. The 
general character of the subject and its method of 
treatment will be gathered from the following subdivisions 
of the text;— I. The Coefficients of Transmission of Heat, 
A, and the Mean Temperature Difference, $,n» If. Parallel 
and Opposite Currents. III. Apparatus for Heating with 
Direct Fire. IV. The Injection of Saturated Steam. V. 
Superheated Steam. VI. Evaporation by Means of Hot 
Liquids. VII. The Transference of Heat in General and 
Transference by Means of Saturated Steam in Particular* 
VlII. Transference of Heat from Saturated Steam in PipeF 
(Coils) and Double Bottoms. IX. Evaporation in a 
Vacuam. X, The Multiple-Effect Evaporator. XL HnU 
tiple -Effect Evaporators, from which Extra Steam is taken. 

I XIL The Weight of Water which must be Evaporated from 
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100 kilos, of Liqaor in order to bring its Original Percentage 
of Sdlids from 1 « 25 cent, up to 20 » 70 per cent. 
XIII. The Relative Proportion of the Heating Surfaces in 
the Klements of the Multiple Evaporator and their Real 
Dimensions. XIV. The Pressure Exerted by Currents of 
Steam and Air upon Floating Drops of Water. XV. The 
Motion of Floating Drops of Water, upon which Press 
Currents of Steam. XVI. The Splashing of Evaporating 
Liquids. AVI I. The Diameter of Pipes for Steam, 
Alcohol, Vapour, and Air. XVIII. The Diameter of 
Water Pipes. XIX. The Loss of Heat from Apparatus 
and Pipes to the Surrounding Air, and Means for Prevent- 
ing the Escape, XX. Condensers. XXL Heating Liquids 
^ Means of Steam. XXII. The Cooling of Liquids. 
aXIII. The Volumes to be Exhausted from Condensers by 
the Air Pumps. XXIV. A Few Remarks on Air Pumps 
and the Vacua they Produee. XXV. The Volumetric 
Efficiency of Air Pumps. XXVI. The Volumes of Air 
which must be Exhausted from a Vessel in order to Reduce 
its Original Pressuro to a Certain Lower Pressure. 

The Pkinciplks op Lkather Maxupactuke. By H. R. 
Procteii, F.I.C., F.C.S. ; Professor of Leather T. ms- 
tries at the Yorkshire College, Leeds ; Past President of 
the International Association of Leather Trades Chemists. 
E. & F. N. Spon, Ltd., 125, Strand, Loudon. 1903. 
Price 18«. nett. Spon and Chamberlain, 123, Liberty 
Street, New York. 


Craiie ileporL 

L-GENEHAL. 

Certificates of Origin in Turkey. 

Bd. of Trade J.y Jan. 27, 1903. 

A telegram has been received from H.M. Embassy at - 
Constantinople, stating that certiiieatcs of origin wiU be 
required by the Turkish Customs officials in respect of all 
foreign goods imported into Turkey after March 15. 

British Trade in 1902. 

Bd. of Trade J"., Jan. 15, 1903. 

The following table shows the value of some of the 
imports from foreign countries and British possessions, for 
the 12 months ended the Slst Dec. last, as compared with 
the corresponding periods of the two previous years : — 


Chemicals, 

! DyostiillH, 

Metals, and Oils. 

Tanninff 
Substances. 


The following is a synopsis of the leading subjects 
treated of in the work: — I. Early Methods of T,ieather 
Manufacture i Methods of Production of Ticather ; Vege- 
table and Combination Tannages, &c. IL Introductory 
Sketch of Leather Manufacture. HI. The Living (.’ell. 
IV. Putrefaction and Fermentation. V. Antiseptics and 
Disinfectants. VI. Origin and Curing of Hides and Skins. 
VII. Structure and Growth of Skin. VIII. Chemical Con- 
stituents of Skin. IX. Physical Chemistry of the Hide- 
Fibre. X. Water as used in the Tannery. XL Soaking 
and Softening of Hides and Skins. XII. Depilation. 
Xni. Delimiog, Bating, Pueriug, and Drenching. XIV. 
Alum Tannage, or Tawing. XV^. Iron and Chrome Tan- 
nages. XVI. Principles of the Vegetable Tanning l*ro- 
cesses. XVII. Ck)mbination of Vegetable and Mineral 
Tannages. XVIII. Vegetable Tanning Materials. XIX. 
Chemistry of Tanning. XX. Sampling! and Analysis of 
Tanning Materials. XXL Grinding of Tanning Materials. 
XXII. Extraction of Tanning Materials and the Making of 
Ex^acts. XXIII. Fats, Soaps, Oils, and Waxes. XXIV. 
Oil Tannages, and the Use of Oils and Fats in Currying. 
XXV. Dyes and Dyeing. XXVI. Evaporation, Heating, 
and Drying. XXVII. Construction and Maintenance of 
Tanneries. XXVIII. Waste Products and their Disposal. 
Appendix A. Method of the International Association of 
Leather Trades Chemists for the Analysis of Tanning 
Materials. B. The Decimal System. C. Method of 
Analysis of Tanning Materials of the American Association 
of Official Agricultural Chemists. D. Lists of Coal Tar 
Dyes suitable for Dyeing and Staining Jjeather. There are 
XOl illustrations. 

Patent Office Library Series, No, 11. Biblio- 
QRAPHIOAL Series, No. 8. Subject List of Works on 
Qbnbbal Science, Physics, Sound, Music, Light, 
Microscopy, and Philosophical Instruments in the 
Library of the Patent Office. Darling and Son, Ltd., 
34 — 40, Bacon Street, London, K. Patent Office, 25, 

' Southampton Buildings, Chancery Lane, London, W.C. 
1903, Price 6rf. 


, £ I £ 1 £ 

12 months ended Doc. .31, 19C0 .33,105,8911 5,560,703; 11,0:^3.320 

,, „ 1001 ; 30.788, OOS 1 0,120,408 11.<U0,077 

„ .. 1002 30,301.902 1 0,12.3,002 11,442.37.8 

Increase ( + ) or decrcaso ( — ) — 4:20,100 1 4- .3,50t 4-422,000 

in 1002 us com pared witii i 

1001 . ' 

Increase (-f) or decrease (-) i -2,83.3,189 1 4-572,209 4-409,053 

iti 1902 as compared with ' | 

1J)00. • j 


The value of the exports of chemical products during 
the 12 months of 1902, as compared with like periods 
of 1901 and 1900, is as shown in the subjoined table : — 

£ 

12 months ended Dec. .31. 1900 9,202,510 

,. „ 1901 8,055, .514 

„ ,. 1002 0,586,728 

Algeria : Customs Regulations. 

Dcpeche Coloniale ; through Bd. of Trade J., Jan. 15, 
1903. 

The following tariff of municipal “ octroi-de-mer duties 
came into force in Algeria on the 1st o^an., and will remain 
in operation for the current year : — 


Article. 

Duty . 

EnKlish 

Equivalents. 

Glucose 

Frs. Cts. 
100 kilos. 10 00 

£ $. d. 
Cwt. 0 4 oj 

Su^ar, raw, and “ verji^eoises ” 

loo „ 16 0(1 

M 0 6 1 

„ refined 

100 .. 20 00 

0 8 2 

Mineral oils 

100 „ .5 00 

1 .. 0 2 Oi 

Alcohol, pure, contained in 
alcoholic distilled waters, 
alcoholic perfiiinery, and 
all other products eon- 
laininff an admixture of 
alcohol. 

Beers 

Hectolitre 60 00 

> Gall. 0 1 10 

6 00 

1 

! 

1 

i 

1 » .0 0 2i 


T^b subject list consists of two parts: (a) A general 
alphabet of subject headings, with entries, in chronological 
order, of the works arranged under these headings ; (6) a 
k6y or a summary of these headings shown in class order. 
Under each of these headings the searcher will find entries 
of all works in the Library which are exclusively devoted 
to the subject of that heading. 


III.— TAR PRODUCTS, PETROLEUM, Etc. . 

Asphalt Mastic : U.S. Customs Decision. 

On Dec. 30, 1902, the Board of General Appraisers held 
that asphalt mastic was properly dutiable ot 3 dols. a ton as 
“ asphaltum advmioed in any manner/' under paragraph 93* 
of the Tariff Act of 1897, and not at 50 cents a ton as 
‘‘ limestone rock asphalt, containing less than 26 per cent, 
of bitumen.”— R. W. M. 


F«b. 16» im] 


TRADE REPORT. 


Cbudb Carbouc Acid ; U.S. Customs Decision. 

On Dec. 30, 1902, the Board of General Appraisers held 
that crude carbolic acid, used only for the manufacture of 
carbolic acid, was free of duty under paragraph 473 of 
the Tariff Act of 1890, following a decision of the Court to 
this effect. — B. W. Ivl. 

Petholbum Tar : U.S. Customs Decision. 

The Board of General Appraisers in a published decision, 
Jan. 15, 1903, held that certain crude petroleum tar from 
Canada, obtained as a by-product iii the manufacture of 

Pintsch gas,” was dutiable at 5 cents a gallon, the rate 
impased by the Dominion of Canada on crude petroleum 
imported from the United Stites. 

The claim of the importers that ?t was free of duty as 
creosote oil under paragraph 524 of the Tariff of 1897 was 
overruled. — R. W. M. 


JV.^COLOURING MATTERS, Etc. 

Alizarine Lakes : U.S. Customs Decision. 

Following a decision of the United States Circuit Court 
and a published decision of the Board, G.A., 5215, the Board 
of General Appraisers, Jan. 15, 1903, held that Alizarine 
Lakes imported under the Tariff Act of 1894 and prior to 
Act of 1897, were free of duty under paragraph 368, as 
alizarine colours. 

The present practice is governed by the provisions of the 
Act of 1897, which levies a duty of 30 per cent, ad valorem 
on lakes, and exempts from duty dips derived from 
alizarine or anthracene. — K. W. M, 


V,---PREPAniNG, BLEACHING, Etc,, 
TEXTILES, YARNS, AND FIBRES. 

Imitation Silk Yarns: U.S. Customs Decision. 

Imitation silk yarns produced from cotton by solution, 
drawing into threads and precipitation, and used in the 
weaving of a fabric known as nearsilk,” were held by the 
Board of General Appraisers in a published decision 
(G. A. 5257), Jan. 13, 1903, to be dutiable by similitude at 
30 per cent, ad valorem under paragraph 385 of the Tariff 
of 1897. 

The claims of the importers that th(‘y were dutiable as 
cotton were overruled on the grounds that they had, by the 1 
process of manufacture, lost their identity as cotton although , 
made from this material, and more closely resembled silk j 
chan any other textile. — R. W. M. j 

VII.— ACIDS, ALKALIS, Etc. j 

“ Barium Shades ” ; U.S. Customs Decision. i 

On Dec. 29, 1902, the Board of General Appraisers held 
that certain barium shades ” for use in connection with 
Roentgen ray apparatus were dutiable at 2 and I i cents i 
per pound and 1 6 per cent, ad valorem under paragraph 398 I 
of the Tariff Act of 1897, as .surface-coated paper, and not | 
at 35 per cent, ad valorem under paragraph 407. ' 

This decision follows a published decision of the Board, 
<r. A. 5009, in which it was held that paper coated with 
barium platinum cyanide crystals was dutiable as above 
decided.— II. W. M. 

Review of the Market for Sulphate of Ammonia 
during 1902. 

Bradbury and HirscK, 

The production of ammonia calculated as sulphate of 
ammonia (including that used in the ammonia-soda and j 
-other chemical processes) from all sources in the United i 
Kingdom during 1902, is shown in the following table, i 
together with the corresponding figures for previous ' 
years. , 

Of the total production during 1902, it is estimated that i 
England contributed 145,000 ; Scotland, 74,000 1 and Ireland, ' 
2,500 tons. 


in 


1897. ' 1898. 1890. ! 1000, j 1901, j 1002. 

^ , I .. .. 

Tons. ! Tons. Tons. Tons. Tons. Tons. 

133,000 : 180,000 131,000 l4a,0<JO 143,000 i 146,300 

18.000 : 17.700 18,000 17.000 | 16,600 I 17.000 

37.000 I 37,300 88,5(M) ! 37.000 40.0()0' I 38,000 

10.000 i 11,500 15,000 17,000 ! 18,000 20,500 

i ' I , i ■ 

pnuincer gas ] i 

ostublishments.; 1 ' 

1 los.oot) : ' m.m 205,600 213 ,im)o 217,500 221, 5 w» 

—A. S. 

Phospuatks ; Ai.ukuian. 

IJi^pcrhe (''olojiinle, Jan. 7, 1903 ; throuifh Board of Trade J., 
Jan. 22, 190.3. ' 

From the phosphate w orkings of Tebe.ssa, 274,980 tons of 
phosphates were exported in 1902, being an increase of more 
than 48,000 tons as compared with 1901, and of 18,500 tons 
compared with 1899, hitherto the most prosperous year. 

X.— METALLURGY. 

C«)PrER AND Tin Sui’J'liks. 

Engineering, Jan. 23, 1902. 

Merton’s statistics show that during 1902 the supply 
of copper was unequal to the demand, hence the visible 
supply has diminished, and stands at 16,510 tons. 

The figures of the supplies of copper during the last three 
years are as follows : — 


lb*ceived from 

1 1902. 

1 

j 1001.* 

1000. 


1 Tons. 

Tons. 

Tons. 

All sources 

1 2«8,531 

2274»2l 

280.337 

U.S. only 

I 10.8,1 1 1 

01.070 

101,200 


• The abnormal figures of luol are due to the action of the American 
Copper Combine in n-stricting the output, so that they do not afford 
a fair comparison. 

The tin trade has been somewhat similar to that in copper, 
as the iupplies have been inadequate to the demands, the 
visible stock, as a consequence, having diminished. 


The figures are; — 




— 

1{H)2. 

1901. 

! 1000, 

1 


Tons. 

Tons. 

Tons. 

Supplies 

73,889 

72,035 

! 00.911 

Deliveries 

76,805 ! 

00,608 

08,948 


— T. F. B. 


Notes on an Iron PRorKRTY near Tunis. 

A. J. Mclnerny. Paper read before the Inst, of 
Mining and Metallurgy, Jan, 15, 1903. 

This property, termed by the Arabs “ The Mountains of 
Iron,” is situated in Tunisia about 108 miles to the south- 
west of Tunis. The outcrops of iron ore cover an area of 
50,000 — 00,000 sq. m., and a thickness of at least 14 m. 
has been proved in two places. The ore (limonite with a 
certain mixture of spathic ore) consists of crystallised 
brown iron ore containing a considerable amount of 
manganese. Two samples of the ore gave the following 
figures on analysis : — Peroxide of iron, 75*36 and 86*60; 
protoxide of manganese, 10*40 and 6*20; sulphur, 0*082 
and nil \ arsenic, 0*018 and trace ; phosphorus, 0*034 and 
0*109 ; silica, 2*90 and 1*10; and water and carbonic acid, 
undetermined and 5*85 per cent. The cost of winning^ the 
ore should not exceed Fr. 1 per ton. The mine permit or 
licence covers a superficies of about 2,00() acres. The 
author discusses the question of cost of carriage of the ore 
to the coast, and estimates that the total cost of the ore 
f.o.b, Tunis would be Fr. 8 * 34, whilst its value would bo 
Fr. 1 1 • 34 per too.— A. S. 


Gas works ..... 
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The Canathan Nickel Indostrt. 


Engineering^ Jan, 9, 1908, 48. 

The Intornational Nickel Company, formed with a capital 
of 8,000,000/., has acquired some of the large nickel -pro- 
ducing companies of Canada, and has also entered int ) an 
arrangement with regard to prices, production, anl the 
division of markets, with the French Soc. de Nickel, who 
own the other extensive nickel producing mines in New 
Caledonia. Not more than one -fourth of the known de- 
posits in the extensive Sudbury region of Canada has, 
however, passed into the possession of the new combination. 
The Canadian Copper Company, which has been consoli- 
dated with the International Nickel Company, opened up, 
last year, an extensive deposit of nickeliferous pyrrhotite 
aud copper pyrites in the township of Snider, 12 miles from 
their main property at Copper ('liff, Ontario. At the 
present time the surface plant is producing 500—600 tons of 
ore daily, of which the average assay value is stated to be 
less than 2 per cent, of copper and over 7 per cent, of 
nickel. Of the companies outside the combination, the 
Mond Nickel Company at Victoria has made considerable 
progress during the past year, and at the present time 125 
to 1.^0 tons of ore are being treate<l daily. The matte pro- 
duced contains about 80 per cent, of metallic contents, in 
equal proportions of nickel and copper. It is refined at the 
Swansea works of the company in Wales. 

During the past 10 years 1,306,722 tons of nickel-copper 
and copper oio, yielding 20,606 tons of metallic nickel, and 
28,070 tons of metallic copper, have been produced in 
Ontario, the value of the nickel being over 4,000,000/., aud 
that of the copper over 1,250,000/. The rate of develop- 
ment has been very much greater during the last five years 
than in the first half of the decade. Thus, between 1897 
and 1901 the amount of ore raised per annum increased 
from 93,155 to 326,945 tons, whilst in the preceding five 
years the increase was only from 70,349 to 93,155 tons. 
In .the following table is shown the progress of nickel- 
copper mining in Ontario during the period 1897 to 1901. 
The values given are based, not on the ultimate selling price 
of the material after it has been finally treated (except 
where such final treatment has taken place in Canatk), but 
represents the value of the material in the condition in 
which it is exported : — 


I 


- — 

1807. j 

i 

Tons. 

Ore raised . i 

93,155 

„ smelted i 

90,093 

•Owlinary matte pro- 

1 13,700 j 

duced. 

1 

Hlgh-ffrade matte 

profloced. 

Nickel contents 

1 328 ' 

; i.ojio 

Copper 

! 2,750 

* Dol.'j. 

Value of nickel 

' .s.w.‘eii 

copper 

■ 200,007 

Wages paid 

, 2.58,2-20 

Men employed 

1 


1898. 

1899. 

1900. 

1901. 

Tons. 

H'ons. 

Tons, i 

Tons. 

123,020 

203,118 

210,695 1 

320,945 

121.024] 

171,230 

211,960 

270,380 

21,101 

10,109 

23,3:J0 , 

1 

295,688 


100 

112 ' 

15,646 

2.7831 

2,872 

3,640 • 

4,441 

4,1801 

2.831 

3..m ! 

4.107 

Dels. 

llols. 

Dols, 1 

Dols. 

514.220 

,526,104 

7.56,626 ! 

1,859.070 

i 208,080 

176..120 

'319.681 . 

589,080 

) 316.501 

413, h70 

1 728,040 ! 

1,OW,8SO 


830 

1,411 ; 

2,28 i 


—A. S. 


XII.^FATS, OILS, Etc. 


*‘Deguas”: U.S. Customs Decision. 

Certain merchandise classified for duty as** dogras,’* under 
paragraph 279 of the Tariff Act, 1897, was held by the 
Board of General Appraisers, Jan. 6, 1903, to have been 
properly assessed for duty at ^ cent per lb. The claim of 
the importer that it was free of duty under paragraph 568, 
as grease fit only for stuffing and dressing leather, was not 
sup^rted by 'evidence, aud a chemical analysis showed that 
it was in fact *‘ degras made from wool grease.— R. W, M. 


XIII. B.-RESINS,.^BrfISIIES, Etc. 
Resin. 

Paper Makers' Monthly Journal, Jan. 15, 1903. 

Common resins are most in request by exporters. Paper- 
makers’ grades have ruled firmer, and values are likely to 


further advance. Soapmakers’ fine and medium qualities 
have been steady but quiet. Stocks of all resius at the 
shipping ports in America show a decrease of over 14 per 
cent, as compared with last year’s holdings, the port of 
Wilmington shipping only common resin, showing a holding 
of 26 ‘934 barrels, as against 41,326 Wrels in 1902, or 
about 32 per cent, decrease. During the past year all 
resins have gradually increased in values, owing to de- 
crease in production in America and to continued heavy 
consumptive demand. The stocks of resins by the eml 
of the present season (31st March) will be much smaller 
than for many years past. There seems to be no 
likelihood of any serious stoppage of demand for some time 
to come. Importations for the past three years of American 
resins to London were as follows : 115,404 barrels in 1902, 
124,796 barrels in 1901, and 122,045 in 1900. 

GuTT\-i»iciicn\ Fuse : U.S. Customs Decision. 

Fuses composed mainly of gutta-percha wore held by the 
Board of General Appraisers in a published decision (G.A. 
5258), Jan. 13, 1903, to be dutiable at 35 per cent, ad vnL 
under paragraph 450 of the Tariff of 1897, providing for 
manufactures of gutta percha. 

The claim of the importers that t)io goods were dutiable . 
at 30 per cent ad vn/. under paragraph 421 as fulminates,, 
fulminating powder, aud like articles, was overruled. 

— R. W. M. 

Vulcanised Rubueu Waste; U.S. Customs Decision. 

Turnings, shavings, and small unused pieces of vulcanised 
rubber , the r esult of manufacturing various articles, were 
decided by the Board of General Appraiser.s, Jan. 10, 1903^ 
to be dutiable at 10 per cent, ad val. under paragraph 463 
of the Tariff of 1897, and not free of duty under paragraph 
579, as old scrap or refuse intlia-nibher, worn out by use 
and fit only for reman ufacture. — R. W. M. 


Gutta-percha, So-oalukd : U.S. Customs Decision. 

On Jan. 9, 1903, the Board of General Appraisers heht 
that a certain product obtained from the dichopsis-gutta 
tree containing resins and hydrocarbons and obtained from 
the juice by solvents and subsequent purification, wa» 
dutiable at 20 per cent, ad vat. under si.'Ction b of the 
Tariff of 1897, as a manufactured article, unenumerated. 
The claim of the importers that it was free of duty under 
paragraph 548 as a crude gum, gum resin or drug, or as a 
crude gutta-percha, was overruled. — R. W. M. 


XIV.— TANNING; LEATHER; GLUE, Etc, 
^"AI.o^IA; Report on. 

Robinson and Hadweu. (Jhem. Trade Jour., Jan. 17, 1903. 

The 1902 crop will not exceed 55,000 to 60,000 tons. 
The stocks in Smyrna aud interior were reported at the end 
of September to be about 10,000 tons, making a total of 
about 65,000 to 70,000 tons, against the 1901 crop of 
6.5,000 tons, and 20,000 old 1899 and 1900 season’s crop. 
This shows a deficiency of about ? 5,000 tons. The same 
ean be said proportionately of the Greek crop, although the 
quality of the latter is far superior to that of 190J . Owing 
to the above position, shippers not only anticipate a recovery 
in present prices, but higher rates than those ruling during 
the early part of 1902. 


XVL— SUGAR, STARCH, Etc. 

Sugar Law ; New Italian. 

Hd. of Trade J., Jan. 15, 1903. 

In accordance with the terms of a Royal Decree, Article 8 
of the New Law which relates to the drawbacks of duties 
granted on products containing sugar when exported abroach 
came into force on the ist inst., and Article 4, which pre^ 
vides that the molasses sent out by the manulactories ate 
exempt from the tax of manufactqfe on condition thfat they 
have less than 63 per cent, of purity, and as such are pur 
into consumption, and further, that the extraction of 
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from the molasseB is subject to the lax> will come into force 
on the let July next. (See this Journal, 1903, pp. 1164 — 
1165.) 

XVH.-SREWINO, WINES, SPIRITS, Etc. 

Alcohol ; Duty on : French Customs I)j20ision. 

^ Rd. of Trade J», Jan. 22, 1903. 

A French Presidential Decree has been issued, suppress- 
ing, as from the 1st January, the sea-octroi duty leviable 
in Algeria on denatured alcohol. 

Modifications in Internal Taxation of Alcohol. 

Bd. of Trade J,, Jan. 22, 1903. 

The following Decrees affecting the internal taxation of 
alcohol in Algeria came into force on Jan. Ist : — 

1. The tax on denaturation of 2 francs 40 cents per 
hectolitre of pure alcohol is abolished and replaced by a 
statistical duty of 0 francs 25 cents per hectolitre. 

2. The consumption tax is increased by 1 franc per hecto- 
litre of pure alcohol. 

3. A bonus of 9 francs per hectolitre of pure alcohol 
will be granted on alcohol submitted for denaturation 
according to the prescribed formula. 


patent 

N.B.— -In these lists. [A.] means "Application for Patent.” and 
[C.S.], " Complete Speciflcatlou Accepted.” 

Where a Complete Speciflcatlon accomjmuies an Application, an 
asterisk is alBxed. The dates given are (i) in the cAse of Applica- 
tions for Patents, the dates of application, and (ii) in the cage of 
Complete Specifloationa Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
impeotion at the Patent Office immediately, and to opposition 
w ithin two months of the said dates. 


I,— PLANT, APPAKATUS, and MACHINEKY. 

[A.] 1260. Sturgfess. Filters.^ Jan. 19. 

„ 1298. Stade. Apparatus for evaporating liquidH. 

Jan. 19. 

„ 1322. Jmray (Act.-Ges,, vorm. Oppenheim and Co., 

and Schlesiiiger and Go.). Grinding machines. | 
Jan. 19. 

„ 1336. Marks (Chapman). Filtering apparatus.* j 

Jan. 19. I 

„ 1376. Brayshaw and Lehmann. Cooling of liquids. 

Jan. 20. 

„ 1397. Stanton. Condensing apparatus.* Jan. 20. 

„ 1607. Bom. Grinding and mixing mills. Jan. 22. 

„ 1609. Southey. Apparatus for delivering 

measured quantities of fluid. Jan. 22. 

>« 1810. Leslie. Recovery and utilisation of waste 

gases. Jan. 26. 

„ 1922. Salomon and Meyer. Cleansing beer and 

like pipes.* Jan. 27. 

>, 1982. Bates. Kilns, ovens, furnaces, &o. Jan< 27. 

„ 2044. Revill. P'uunels.* Jan. 28. 

„ 2248. Westaway. Drawing off liquids from barrels, 

Ac. Jan. 30. 

[C.S.] 2697^(1902). Hooper. Gas or- vapour separators, j 

„ 4190 (1902). Hook. Filters. Feb. 4... 

„ 4470 (1902). him. FUtert. Jan. 

„ £285 (1902). Lflffler* Filters. JaiL‘28» 

M 9705 (1902), Iieg». Afmaratus mbdag defl- j 
Hite qnantitietMotialiqW with aiio^eij. Jan. 28* ' 


[C.S.J 10,896 (1902). Junghans. Method of drying. 
Feb. 4. 

„ 14,328 (1902). Marks (Blanc). Separating appa- 

ratus. Feb. 4. 

„ 19,644 (1902). Bister. Filter. Feb. 4. 

„ 20,271 (1902). Broadbent. Crashing apparatus. 

Feb. 4. 

„ 20,742 (1902). Baughman. Drying apparatus. 

Jan. 28. 

„ 24,780 (1903). Lake (United States Distillation 

Co.). Distillation process and apparatus. Jan. 28. 
,, 25,653 (1902). Ohlsson. Centrifugal separators. 

Jan. 28. 

„ 26,411 (1902). Timar. Storage of heat by means 

of liquefied salts. Feb. 4. 


11. -FUEL, GAS, AND LIGHT. 

[A.] 1592. Meyer and Boeder. Converting peat or turf 
into artificial coal. Jan. 22. 

„ 1602. 1^1 worthy and Williamson. Manufacture of 

gas. Jau 22. 

„ 1659. Johnston. iVodiiction of gas from coal tar, 

&c. Jan. 23. 

„ 1994. Johns. Manufacture of producer gas. 

Jan. 27. . 

„ 2062. Hooker. Gas apparatus, Jan. 28. 

„ 8267. Stacey and Matthews. Manufacture of gas.* 

Jan. 30. 

„ 2283. Gaze. Illuminating gas.* Jon. 30. 

[C.S.] 4779 (1902). Browning and Musgrove. Manu- 
facture of briquettes. Feb. 14. 

„ 59.64 (1908). Lewis. Calcium carbide cartridges. 

Feb. 4. 

,, 7616 (1902). Law and Law. Machines for pro- 

ducing acetylene gas. Feb. 4. 

„ 11,268 (1902). Hartley. Incandescent gas mantle, 

fork, clip, and holder. Jan. 28. 

„ 22,016 (1902). Rcif and von Reibnitz. Manu* 

facture of plastic objects from peat, &c. Feb. 4. 

„ 25,425 (1902). Grzybowski. Carburetting of gas. 

Jan. 28. 

„ 26,697 (1902). De Hoffmann. Lighting of com- 

bustible materials. Feb. 4. 


III.— DESTRUCTIVE DISTILLATION. TAB 
PRODUCTS, PETROLEUM. 

[A.] 1536. Thomson. Purification of liydrocaTbon oils. 
Jan. 22. 

,, 1659. Johnston. See under II. 

„ ■ 2377. Lingner. Manufacture of useful products 
from wood tar. Jan. 3L 

[C.S.] 28,595 (1902). Thompson (Glock). Purification 
and concentration of pyroligneous acid. Feb. 4. 


IV. -COLOURING MATTERS and DYESTI^FFS. 

[A.] 1326. Imray (Meister, Lucius und BrUning). 
Manufacture of phenylglyctue orthookfboxylic 
acid. Jan. 19. 

„ 1327. Imray (Meister, Lucius und Brflning) 

Manufacture of sulphurised dyestuffs dyeing 
unmordanted ootton blue-black or blue; Jan^ 19. 

„ 1864. Johnson (Bad. Anil, had Sodafabtik). Pro- 

duction; of colouring matter of. the napht^fddiif 
( series* Jan. 26. ^ . 

„ 2302. Imray (Meister, LuoiuS’ lusd BriiiiiBg). 

. Manufacture eff anthrani^e aeid e|id; iti- deciTa- 
tives. Jan. 80. . / ^ 
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[O.B»] 5tt77 (1908). Imraj (Melster, Lucius und Bruning). 
Process for reducing indigo. Jan. 28. 
it 6615(1903). Johnson (Bad* Anil. undSodafabrik). 
Manufacture of azo colouring matters and inter- 
mediate products relating thereto. Jan. 28. 

>1 6967 (1902). Johnson (Bad. Anil, und Sodafabrik). 

Production of colouring matters containing sul- 
phur. Jan. 28. 

7887 (1902). Johnson (Bad. Anil und Sodafabrik). 
Production of colouring matters of the anthra- 
quinone series. Keb. 4. 

V.-^PBEPABING, BLEACHING, DYEING, 
PBINTING, AND FINISHING TEXTILES, YABNS. 
AND FIBRES. 

[A.] 1747. My cock. Production of figured indigo-dyed 
textile fabrics. Jan. 24 » 

t, 1868. Castle. Manufacture and waterproofing of 
animal and yegetable fabrics. Jan. 26. 

,t 1866. Perkin and Whipp Bros, and Tod. Treat- 
ment of cotton and flax and cotton and woollen 
goods to reduce the inflammability thereof. 
Jan. 26. 

I, 2331. Gleave. Preliminary treatment of cotton 
and other fibrous material. Jan. 31. 

[C.S.] 2281 (1902). Lake (Soc. « Aim6 Baboio'O- 
Ornamentation of fabrics, paper, See. Feb. 4. 

„ 6016 (1902). British Uralite Co. and Friswell 

Manufacture of flexible fire-resisting material. 
Feb. 4. 

„ 6421 (1902). Perkin and Whipp Bros, and Tod. 

Treatment of raw cotton and cotton goods to 
reduce the inflammability thereof. Feb. 4. 

„ 6499 (1902). Imray (Fabriques de Produits Chi- 

miqnes de Thann et de Mulhouse). Printing 
with sulphurised colouring matters. Feb. 4. 

„ 7074 (1902). Imray (Meister, Lucius und Brdn- 

ing). Mordant process for dyeing Turkey -red. 
Jan. 28. 


VI*— COLOURING WOOD, PAPER, LEATHER, Etc. 

[C.S.] 11,652 (1902). Krokert. Printing coloured im- 
pressions on tin plates with a partially clouded 
ground produced by etching. Feb. 4. 


m.— ACIDS, ALKALIS, SALTS, Eto. 

[A.] 1812. Vorwerk. Fire - extinguishing powder. 
Jan. 19. 

„ 1648. Allen. Treatment of liquors obtained in the 

extraction of gold from ores, &c. Jan. 28. 

„ 1755. Garroway. Manufacture of sulphuric anhy- 

dride.* Jan. 24. 

„ 1885. Dreher, Manufacture of titanium com- 

pounds. Jan. 26. 

^ 1844. liCnnox and Defries. Manufacture of ozone. 

Jan. 26. 

„ 8019. Craig. Obtaining hydrocyanic acid from 

ferrooyanides. Jan. 28. 

„ 2200. Schlutius. Manufacture of ammonium for- 

mate or ammonia.* Jan. 29. 

„ 2204. Johnson (Badische Anilin und Sodafabrik). 

” Manufacture of hydrosulphite salts. Jan. 29. 

„ 2211. Spence and Sons. Manufacture of potassium 

bichromate. Jan. 80.^^ 

re.S.] 2987 (1902). Threllfall and Wilson. Production 
of borates and perchlorates of alkali metals. 
Jan. 28. 

„ 4163 (1902). Spranger. Fixing ozone in liquids. 

Feb, 4. 


[C.S.] 5954 (1902). Lewis. See under II. 

„ 28,595 (1902). Thompson (Glock). See under III. 


VIII. POTTERY, GLASS, and ENAMELS. 

[A] 1987. Pilkington. Manufacture of wired glass. 
Jan. 27. 

„ 2294. Union Plate Co. Prismatic glass. Jan. 80. 

[C.S.] 1978 (1902). Hilde and Kogler. Manufacture of 
hollow glass wares of equal weight and capacity. 
Feb. 4. 

„ 5866 (1902). Stidder. Making opal glass or other 

tile partitions. Feb. 4. 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 


[A.] 1404. Mills (Edison). Manufacture of Portland 
cement.* Jan. 20. 

1643. Quinn and Groom. Manufacture of artificial 
8tone slabs, tiles, &c. Jan. 23. 

„ 1644. Quinn and Groom. Manufacture of artificial 

stone slabs, tiles, &c. Jan. 23. 

1645. Quinn and Groom. Manufacture of artificial 
stone slabs, tiles, &c. Jan. 23. 

„ 1791. Goulton. Manufacture of bricks or artificial 

stone, &c. Jan. 24. 

„ 1815. Thomann. Hoofing tiles.* Jan. 26. 

„ 1998. Mooney. Process for making mosaic tiling.* 

Jan. 28. 

,, 2173. Vane. Manufacture of asphalte. Jan. 29. 

„ 2252, Cheffins. Grinding mills for cement manu- 

facture. Jan. 30. 

„ 2370. Eaton. Apparatus for use iu the manufac- 

ture of sand bricks, &c. Jan, 31. 


[C 


2371. Eaton, Pfeifer, and Briggs. Production of 
building blocks or bricks.* Jan. 31. 

2372. Eaton, Pfeifer, and Briggs. Production of 
building blocks or bricks.* Jan. 31. 

.S.] 4561 (1902). Brock. Kilns for treating glass, 
earthenware, &c. Jan. 28. 

4914 (1902). Schwob. Colouring of stone to 
imitate marble. Jan. 28. 

6180 (1902). Dietrich, Manufacture of mosaic 
plates or structures. Feb. 4. 

6378 (1902). Wallis, Steaming chambers for the 
production of artificial stone. Feb. 4. 

12,355 (1902). Burton. Pottery kilns or ovens. 


13,084 (1902). Masur. Fixing and stopping 
medium for dental purposes. Feb. 4. 

25,222 (1902). Jurschina. Manufacture of artificial 
stone. Jan. 28. 

26,758 (1902). Harrison (Black and Richards). 
Artificial stone. Jan. 28. 


X.— METALLURGY. 


[A.J 1309. Kendall. Separation of mineral substances 
by means of oil. Jan. 19. 

„ 1619. Dobbelstein. Process for working off pul- 

verulent or dust ores. Jan. 21. 

„ 1562, De Alzngaray. Manufacture and refining 

of iron, steel, and their alloys. Jan. 22. 

„ 1648. Allen. See under VIL 

„ 1809, Bodda. Ore concentrators. Jan. 26. 

„ 1852. Audersson, Alford, and Smythe. Amalga- 

mating maohmei.* Jan. 26. 

„ 1966. Vernon. Manufacture of steel. Jan. 27. 

„ 2086. Gin. Extraction of copper from its suD 

phuretted ores.* Jan, 28, 
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[A.] 2086. Schwaon. Production of alaminium.* Jan. 28. 

8105. Humbert (Graham). Recovery of gold from 
ores. Jan. 28. 

[C.S.] 1961 (1902). Girlot. See under XI. 

f, 2545 (1902). Baapke. Converter furnace. Feb. 4. 

„ 4623 (1903). Pollacsek. Purifying furnace gases. ) 

: Feb. 4. 

; „ 11,552 (1902). Krokert. See under VL ] 

t „ 19,088 (1902), S4billot. Apparatus for washing > 

^ or concentrating ores. Jan. 28. 

j „ 20,930 (1902). Servais. Blast-furnace for smelting 

; iron ores. Jan. 28. 

„ 25,898 (1902). Allison (Knowles and others). | 

i Magnetic ore separator. Feb. 4. 

I „ 28,290 (1902). Mitchell. Conversion of copper | 

matte into metallic copper. Jan. 28. 

i ; 

I XL— BLBCrrEO-CHBMISTBI and KLKCTBO- I 

MBTALLUBGT. 

1 I 

[A.] 1670. Beid. Method of generating electricity.* 
Jan. 2J. 

„ 1794 . Turquand and Wakelin. Electrical secondary 

batteries. Jan. 20. 

„ 219.'). Peto and Cadett. Accumulators.* Jan. 29. 

„ 2199. Schlutiua. Treatment of gases, &c., by 

electric spark discharges.* Jan. 29. 

[C.S.j 1961 (1902). Girlot. Heating metals in electric 
baths. Jan. 28. 

„ 5538 (1902). Calico Printers’ Association and Cots- 

worth. Electro-deposition of metals. Feb. 4. 

„ 5812 (1902). Woolliscroft. Liquid resistiinces for 

electrical purposes. Jan. 28. 

„ 15,785 (1902). Bailey. Electro-plating. Feb. 4, 

,> 17,002 (1902). LOwendaliJ. Conducting materials 

for electricity. Jan. 28. 


XII.— FATS, OILS, AND SOAP. 

[A.] 1325. Barbe. Separation of fatty matters, &c., by 
means of a volatile solvent, and recovery of the 
solvent. Jan. 19. 

„ 1516. Normann. Conversion of unsaturated fatty 

acids or their glycerides into saturated com- 
pounds. Jan. 21. I 

), 1533. Wiley. Granulating paraffin wax, &c. Jan. 22. ! 

„ 1570. Shukoff. Conversion of fatty acids of the 1 

oleic series and their derivatives into lactones. | 
Jan. 22. I 

„ 1760. Borsbach and Becker. Manufacture of soft ' 

soap. Jan. 24. . 

„ 1788. Loeffler. Beducing oils or other fatty sub- | 

stances into a dry powder. Jan. 24. j 

„ 2202. Sandberg. Manufacture of an odourless, j 

taliow-like product. Jan. 29. j 

I 

XIII.— PIGMENTS, PAINTS I RESINS, VARNISHES; ' 
INDIA-RUBBER, Etc. 

A . — PigmenUt Painte, 

[A.] 1582, Brasiogton. An improved paint.* Jan. 22. ! 

„ 1836. Ambruster and Morton. Manufacture of ! 

pigments.* Jan. 26. 

,, 1887. Ambruster and Morton, Composition to be ; 

used in making pigments. Jan. 26, 

B.-^Reeine, Varnishes, | 

[C.S.] 3268 (1902). Thompson (Tedesoo). Mannfacture i 
of varnishes. Feb. 4. j 

„ 5409 (1909). Strange, Graham, and Burrell. Manu- ! 

facture of yamishea. Feb. 4. ! 


[C.S.] 5403 (1902). Strange, Graham, and Burrell. Manu- 
facture of varnishes. Feb. 4. 

„ 5404(1902). Strange, Graham, and Burrell. Manu- 

facture of varnishes. Feb. 4. 

C, ’•^India-rubber ^ 

[A.] 2351. hfarkus and Whitelow, Manufacture of 
insulating material. Jan. 3 1 . 

[C.S.] 2264 (1902). British Thoinson-Houston Co., Ltd. 

(Thomson and Callan). Electric insulating 
compounds. Jan. 28. 

yy 51 18 (1902). Mnardt. Insulating material. Feb. 4. 

„ 6455 (1902). Matthew. Calendering or friction- 

coatiug fabrics with rubber. Jan. 28. 

„ 12,473 (1902). Lake (Straus). Manufacture of 

artiticial sponge. Jan. 28. 

XIV.— TANNING, LEATHER, GLUE, and SIZE. 

[A.] 1306. .Tames (The Casein Co.). Manufacture of 
milk powder.* Jatj. 19. 

„ 1357. Bigbey. Manufacture of leather, leather 

substitutes, and the like. Jan. 20. 

„ 1605. IBerich. Treatment of horn and hoof. Jan. 22. 

„ 1853. Castle. See under V. 

2050. Sochon. Leather substitute. Jan. 28. 

[C.S.] 17,585 (1902). Karle. Production of substances 
resembling leather. Jan. 28. 

XV.— MANUBE8. 

[A.] 1688. Jorgensen. Manufacture of manure from 
bog earth, pout, and the like. Jan. 23. 

XVII.— BBEWING, WINES, SPIRITS, Eta 

[A,] 1290. Jolliffe. Apparatus for rousing, afirating, 
and attemperating brewers* wort during fermen- 
tation. Jan, 19. 

yy 1428. Schneible. Manufacture of fermented 
liquors.* .Tan. 20. 

,, 1690. Stanley, Tbo Farringdon Works and Ponti- 

fex and Sons. Treatment of beer for bottling. 
Jan. 23. 

[C.S.] 11,734 (1902). Koenitzer. Brewing beer. (Post- 
dated, July 3, 1902.) Feb. 4. 

„ 20,079 (1902). Lapp. Filtering and washing 

brewers’ mash, and similar mixtures. Feb, 4. 

yy 23,394 (1902), Klimek. Purifying the compressed 
air in beer-forcing apparatus, and preventing 
the beer becoming stale. Jan. 28. 

„ 27,126 (1902). Vandam. Disinfecting apparatus 

for beer barrels, wine casks, &o. Jan. 28, 

XVIIL— FOODS, SANITATION, Era. and 
DISINFECTANTS. 

A. — Foods, 

[A.] 1306. James. See under XIV. 

„ 1937. Bamberg. Manufacture of foods. Jan. 27. 

„ 1938. Bamberg. Beverage tablets. Jan. 27. 

[C.S.] 16,310 (1902). Raabe. Manufacture of provender 
from wood waste. Feb. 4. 

B, — Sanitation / Water Purtflcation, 

[A.] 1335. Marks (Chapman). Purification of liquids.* 
Jan. 19. 

[G.S.] 2155 (1902). Willcox and Baikes. Distribution of 
sewage and other liquids. Jan. 28. 

„ 8731 (1902). Henneberg. Preparation of drinking 

water. Jan. 28. 

4029 (1902). Alliot and Bansom. Dlatribution of 
sewage and other liquid, Jan. 2$. 
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C. — DiainficiantM. j 

[A.] 1585. Do Alzugaray. Maaufacturo of disinfectants 
and antiseptics. Jan. 22. 

,, 2118. Ghirelli. Disinfecting hy means of formalde- 

hyde. Jan. 29. 

[C.S.] 3187 (1902). Defries. Disinfectors. Feb. 4. 

„ 5238 (1902). Unsworth and Miller. Disinfecting 

and deodorising compositions. Feb. 4. i 

„ 27,126 (1902). Vandam. See under XV ll. \ 

XIX.— PAPER. PASTEBOARD. Exo. 

[A] 1479. Koenig. Manufacture of “ compo-board.” 
Jan. 21. 

„ 1834. Dreber. Improving the colouring properties 

of paper and other fibrous cellulose products. 
Jan. 26. 

[C.S.] 23,445 (1902). Ziihl. Manufacture of a celluloid- 
like substance. Jan. 28. 

„ 24,955 (1902). Liittke. Manufacture of nitro- 

cellulose films and varnishes. Jan. 28. 

XX. -FINE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTRACTS. 

[A.] 1.579. Newton (Bayer and Co.). Production of 
methylene citric acid. Jan. 22. 


[A.] 1664. Boehm (Fischer). Manufacture of 7-7- 
dialkyl barbituric acid. Jan. 23. 

„ 1779. Southerden. Manufacture of ether. Jan. 24. 

„ 1877. Barge and Givnudan. Mannfacture of toiucne 

sulphonic chloride. Jan. 26. 

„ 1944. Boehm (Fischer). Preparation^of ureides of 

dialkyl acetic acids. Jan. 27. 

„ 1945. Boehm (Fischer). Preparation of 7-7-dialkyl 

barbituric acids from monoalkyl malonic esters. 
Jan. 27. 

„ 2054. Boehm (Fischer). Preparation of 7-7- 

dialkyl barbituric acids. Jan. 28. 

[C.S.] 1790 (1902). Bishop, Bishop, and Passmore. 

Manufacture of stable salts from piperidene and 
analogous bases, and of preparations therefrom. 
Jan. 28. 

„ 27,485 (1902). Johnson ( Boehringer), Produc- 

tion of chlorine substitution products of 8-methyl 
xanthines. Feb. 4. ^ 

XXr.— PHOTOGllAPUIC MATERIALS AND 
PROCESSES. 

[A.] 1438. Shepherd. Trichromatic photography. 
Jan. 20. 

„ 2375. Sandell Films and Plates, Ltd., and Smith. 

Isochromatic photographic plates and films. 
Jan. 31. 


Printed tud Published by Btri and ByoxniwooDR, Bast HardlniK Street, London, B.Oh tor the Society of Ohemical Industry.-*^ 6426 . 



JUUKJNAL IHJti: 

Society of Cl^emtcal 3itbu$try^ 

A RECORD 

FOR ALL INTERESTED IN CHEMICAL AND ALLIED MANUFACTURES. 

ISSUED TWICE A MONTH. 


No. 4 .-V 0 I. XXII. FEBRUARY 28, 1903. No. 4.-Vol. XXII. 


Subscription of Members 25/- per annum ; 
Entrance Fee 21/- ; 

Election by the Council. 


Price to Non-Members 36/- per annum ; 

To Members iHh per Set of extra or back numbers. 
Single copies (Members and Sub.scribers only), 
1882—1901, 2/6 each ; 1902, 1/0 each. 


€f)t ^ocirtp of Cftf im'cal 5nbufi(trp. 

Past Presidents : 


Sir Henry E. Roscoe, B.A., D.G.L., LL.D., 


Sir Fr^erick A. Abel, Hurt., k.C.B., G.C.V.t)., 

D.C.L.. D.So.. K.R.S 1882-1883. 

Walter Weldon, F.R.S 1883—1884. 

W. H. Perkin. LL.D.. Ph.D.. F.R.S 1884—1885. 

E. K. Muspratt 1885—1886. 

David Howard 1886—1887. 

James Dewar. M.A., LL.D., F.R.S 1887-1888. 

Ludwig Mond. Ph.D., F.R.S 1888—1889. 

Sir Jx)wthion Boll, Bart., F.R.S 1889-1899. 

E. Rider Cook 1890-1891. 

J. Emerson Reynolds. M.D., F.R.S 1891-1893. 

Sir John Evans, K.C.B., D.C.L.. LL.D., Sc.D., 

F.R.S 1892—1893. 

E. C. C. Stanford 1893-1894. 

T. E. Thorpe, C.B.. LL.D., Sc.D., Ph.D., F.R.S. 1894-1895. 

Thomas Tyrer 1895—1896. 

Edward Schunck, Ph.D., F.R.S 1896—1897. 

F, Clowes. D.Sc 1897— 181>8. 

Ge<)rge Beilby 1898—1899. 

C. F. Chandler, D.Sc., M.D., Ph.D , LL.D 1890-1900. 

Jos. W. Swan. D.Sc., M.A.. F.R.S 1900-1901. 


COUNCIL FOR YEAR ENDING JULY 1903. 


President t Ivan Levinstein, 


Vice-Presidents : 


Prof. Marston T. Bogert, 
Ph.B. 

Prof. 0. F. Chandler, D.Sc., 
M.D., Ph.D.. LL.D. 

Dr. John Clark. 

Prof. Q. G. Henderson, D.Sc. 
B. Grant Hooper. 

Dr. R. Mesael. 


J. M. C. Paton. 

Dr. F. B. Power. 

Sir Wm. Rams.ay, K.C.B., 
D.Sc., LL.D.,F.R.S. 

Dr. Boverton Redwood. 

Dr. Jos. W. Swan. F.R.S. 
Thds. Tyrer. 


B. A. Brotherton, M.P. 
Eustace Carey. 

Dr. Edw. Divers, F.B.S. 
Thos. Fairley. 

Dr. J. Grossmann. 

Prof. W. R. E. Hodgkinson, 
Ph.D. 


Ordinary Members qf Council : 


David Howard. 

Dr. J. Ijewkowitsch. 

N. U. Martin. 

Prof. E, J. Mills, D.Sc., F.R.S. 
Max Muspratt. 

Frank Scudder. 


Sectional Chairmen and Secretaries. 
Canadian. 


Prof. W. R. Lang. 

1 Alfred Burton. 

Livkepool. 

F. H. Tate. 

1 Dr. T. Lewis Bailey. 


London. 

Walter F. Reid. 

1 A. R, Ling. 

Ivan Levinstein. 

Mancukster. 

1 J. Carter Boll. 

W. L. Rennoidson. 

Newcastle. 

j F. C. Garrett. 


New York. 

Dr. V. CJoblcntz. 

1 Dr. H. Schweitzer. 

L. Archbutt. 

Nottingham, 

1 J. T. Wood. 

T. L. Patterson. 

Scottish. 

1 Dr. Thos, Gray. 

Jas. E. Bedford. 

Yorkshire. 

1 Prof. H. R. Procter. 


Honorary Treasurer : 

Samuel Hall, East liOndon Soap Works, Bow, B. 

Honorary Foreign Secretary : 

Br. Ludwig Mond, F.R.S. 

General Secretary : Charles G. Cresswell. 

OHHoesi Palace Chambers, 9, Bridge Street, Westminster, S.W. 
TfUegraphie Address: 69, PalaUble, London. 


THE JOURNAL. 


Puhlidition Committee: 
The President. 


A. H. Allen. 

G. Beilby. 

J. CarL'i* B<dl. 

Joseph Bernays, M.I.C.E. 

H. Brunner. 

Edw. Divers, M.l)., D.Sc., F.R.S. 
Sir John Evans, K.C.B., F.R.S. 
Prof. A. O. Green. 

Samuel Hall. 

Otto Hehner. 

John Heron. 

D. B. Hewitt, M.D. 

Prof. W". R. E. Hodgkinson, 
Ph.D. 

B. Grant Hooper. 

David Howard. 

Prof. A. K. Huntington. 

Wm. Kellner. Ph.D. 


Charles A. Kohn, M.Sc., Ph.D. 
J. Lowkowitsch, Ph.D. 

A. R. Ling. 

W. Mncnab. 

N. H. Martin. 

Lndwig Mond, Ph.D., F.R.8. 

B. E. R. Newliinds. 

Jolin Pattinson. 

F. B. Power, Ph.D. 

Prof. H. R. Procter. 

Sir Wm. Ramsay,K.C.B., LL.D., 
F.R.S. 

Boverton Redwood, D.Sc. 
Walter P. Reid. 

John Spiller. 

W S. Squire, Ph.D. 

Thomas Tyrer, 


Editor : 

Watson Smith, 34, Upper Park Road, Haverstock Hill, N.W. 


Assisted by thefollowino Sta ff' of Abstractors : 



1. 


I., XII. 

J. L. Baker 

XVI., XVII. 

IL Ballantyne . , . 

....IL,XII. 

D. Bendix 


E. Bentz 

.IV., V.,VL 

J. 0. Braithwaite 

XX. 

J. F. Briggs,... 1 

XVL.XVIL, 
XIX., XX. 

T. F. Burton, B.Sc. Patent List. 

J H Collins.,,., 

X. 

C. F. Cross V, 

.,XIL,XIX. 

J. T. Dunn, D.Sc. 

....VIL.X. 

Walter C. Han- 
cock, B.A 

] VIII.. IX. 

J. W. Hinchley. { 

I., VIII., 
IX.,X.,XXL 

E. L. Jenks 

( XIII. C., 
i XIV., XIX. 

M. C. Lamb 

...VI., XIV. 


T. A. Lawson, Ph.D. . .IV., XX. 

P. H. Leeds [x III., XXL 

A. E. Leighton XXII. 

Herbert Levinstein, lyr v 

J.McCni«,Ph,D IV. 

O.W,MacDonald.M.Sc. .XXIL 


W. G. McMillan [ 

N. H. J. Miller, Ph.D XV. 

R. W. Moore..,. Trade Rctiort 

A. More VII., XVIII. 

J. G. Parker, Ph.D XIV. 

3tVI..XVn. 

T. H. Pope... XVI.. XX.. XXL 

F. IV. Renaut Index. 

G. H. Robertson XL 

Clias. Salter • • ^ XVI* ^XV*XI 

M. J. Salter XIIL 

R. Sandon IL. 

J. Shields, D.Sc., Ph.D. ...XL 

A. Shonk Gen. Chezn. 

W. P. Skertchley . . . . 

E. SonsUdt.III., VII., X,XY 

E. Howard Tripp. > III., VIL, 
Ph.D S XVI. 

Charles T. Tyrer XX, 

L. J. de Whalley, B.Sc« ,XVL 
J oseph T. Wood ,X1V; 



178 


JOURNAL OF THE SOOIITY OP OHBMIOAL INDUSTRY. 


creb.2s,u(n. 


Canatiian Jl^erttoiT. 

Chairman : W. R. LanK* 
Vtce-Chairmm .• J ^Ip,. j 


G. W. Campbell Amott. 
J. H. Bowman. 

Hu«ro Carlsson. 

F. H. Clorgue. 

W. G, Ellis. 

W. HodffBon Ellis, 

W. L. Goodwin. 


Committee: 


Thos. Heys. 

Edgar B. Kenrick. 
Thos. MacKarlano. 
F. .T. Sinale. 

.1. M. Sparrow. 
Thos. L. Willson. 


flflDrastlf #»cct(on. 

Chairman: W. L. Eennoldson. 
Vice-Chairman: N. H. Martin, 

Committee : 

A. Allhusen. J. Mather. 

P. P. Bed son. John Pattinson. 

H.8. Collins. W. W. Proctor. 

J. T. Dunn. Harry Smith. 

T. W. Hogg. J.E. Stead. 

U. C.E. Stuart. 

Jlon. Local Secretary and Treasurer: 

P. C. Garrett, Durham College of Science, Nowcast!e-on-Tyne. 


7/on. Secretary and Treasurer: 

Alfred Burton, 12, Front Street West, Toronto. 


Xibnpool J>tction, 

Ch a inn an : F. H. Tate. 
Vice-Chairman : C. Longuet Higgins. 
('ommittce : 


^ork Section. 

Chairman : V. Coblentf. 
Vice-Chairman : Russell W. Moore. 


Percy Bateson. 

J. Campbell Brown. 
Eustace Carey. 

G. C. Clayton. 

Jas. Conroy. 

(J. Watson Gray. 


Max Muspratt. 
Julius Raschon. 
Alf. Smethain. 
H. B. Stocks. 

J. \V. Towers. 


L. Baekeland. 

G. Drobegg. 

W. F. Fiuwst. 

A. P. Hallock. 

E. J. Lcderle. 

E. O. I^ive. 

Cliltord Richardson. 


Committee : 

W, T. Schietfelin. 
R. C. Schiipphaus. 
G. C. Stone. 

M. Toch. 

D. Woodman. 

F. G. Zinsser. 


I/atu Treasurer: W. P. Thompson. 

IJon. Local Secretary : 

T. Tiowis Bniley, University College, Liverpool. 


2^onbon 4^ettton^ 


Chairman : Walter F. Reid. 
Vice-Chairman : A. Gordon Salamon. 
Committee : 


Julian L. Baker. 
A. C. Chapman. 
E. Divers. 

M. 0. Forster. 
Oscar Guttrnann. 
Otto Hehncr. 

H. Hemingway. 
W. Kellner. 


J. Lewkow’itsch. 

A. Gordon Salamon. 
W. S. Squire. 

F. Napier Sutton, 
li. T, Thorne. 

C. T. Tvrer. 

Frank Wilson, 


Hon. Treasurer: R. C. Woodcock. 

Uon. Local Secretary : 

H. Schweitzer, 40, Stone Street, New York, U.S.xV. 


Nottingham ^wtion. 

Chairman : L. Archbutt. 
Vice-Chairman : F. Stanley Kipping, 
Committee : 

J. M. r. Paton. 


S. E. Burford. 

F. J. R. Carulla. 

R. M. Caven. 

H.B. Mayfield. 

Loxley Moggitt. 

J. O’Sullivan. 

Jlon, Treasurer : S. J. Pentecost, 


I 


A. Jj. Stern. 
8. Trotman. 
G. J. Ward. 
J. White. 


Ifon, Local Secretary : 

A. R, Ling, Laboratory, 2, St. Danstan’s Hill, E.C. 


SESSION 1902-im 


Monday, March 2, 1'JOH.* - M r. Thos. Tyrer. “ The Need of Dnt y-free 
Alcohol for Industrial Purposes.” 

Monday. March 10. 1'.'Oo : — 

Mr. H. Droop Kiehmoud. “The Standardisation of Analytical 
Methods.” 

Mr. A. R. Ling. ” The Stnmlardisation of Coniniercial Methods 
of Analysis, especially those apvdied to Brewing Materials.” 


iManchfStn- ^fction. 


Chairman : Ivan Levin.stein. 
Vice-Chairman: G. H. Bailey. 
Committee: 

H. Levinstein, 
W. J. Pope. 

H. Porter. 

T. Stenhouso. 
H. Terry. 


lion. Local Secretary : 

J. T. Wood, 62, Park Road, Nottingham. 


Chairman : T. L. Patterson. 

Vice-Chairman : I). J. Playfair, 

Committee : 

W. Cariick Anderson. Jas. Hope. 

E.M. Bailey. H. Ingle. 

H. Buiiiby. 1). 8. Jerdan. 

D. B. Dott. W. G. Johnston. 

C. J. Ellis. A. D. Ker. 

Thos. Ewan. J, G. F. Lowson. 

W. Frew. J. McCulloch. 

Jas. Hendrick. 

Uon. Secretary and Treasurer : 

Thomas Gray, c/o Gourlay and Deas, 180, Hope Street, Glasgow. 


J. Allan. 

W. Brown. 

R. Clayton. 

J. Craven. 

W, Heys. 

J. Hdbner. 

Bon. Local Secretary : 

J. Carter Bell, The Clifl, Higher Broughton, Manchester. 


^orkfthtrr 4kectton« 

Chairman : Jus. E, Bedford. 
Vice-Chairman : T. Fairley. 
Committee : 


SESSIOl 




-1903. 


Friday, March 6, 1903 . 

Messrs. H. Grimshaw, W, Tong, and R. Barnes. ‘ The Analysus 
of India-Rubber." 

Messrs. B, Hart and G. H. Bailey. *' Improvemehts in the 
Manufacture of Sulphuric Acii by the Chamber Process." 


C. S. Bedford. 

E. A. Brotherton. 
John W. Cobb. 

H. Grandage. 

H. Ingle. 

A. J. Murphy. 


S. G. Rawson. 

G, W, Slatter, 

A. Smithelli, 

A, Turnbull, 

H. A. Watson. 
J.B, Wilkinson. 


Uon. Local Secretary and Treasurer : 

H. R. Procter, The Yorkshire College, Leeds. 
Uon. Assistant Secretary : A, Turnbull 



17J 


Feb.*8.iJ»8.] SECTIONAL COMMITTEES; 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be famished to the author. 


FIFTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, 10o:l 

The attention of Members of the Society is called to the 
fact that the International Congress of Applied Chemistry 
will meet in Berlin, during Whitsuntide week of this year. 
A committee of this Society has been formed to co-operate 
with the other Briti.-^h Chemical Societies in endeavouring 
to secure an adequate representation of British Chemical 
Industry, and it is requested that the names of those pro- 
posing to attend the Congress be forwarded to the General 
Secretary, in order that a formal invitation from the 
Organising Committee in Berlin may be sent to them. 

The aim of the Congress is to introduce uniform standard 
methods and rules throughout the world; to provide uniform 
methoils of commendal analysis, thus rennvlng one of the 
main causes of dispute; to throw light upon points which 
may assist governments and others in framing regulations 
concerning transiiort and duties ; and to improve acquaint- 
ance with Patent Law. 

The Congress is also intended to provide opportunities 
for mutual exchange of ideas on (lifferent branches of 
chemical work. 

The Congress will be opened on June 2nd, 1903. On 
Wednesday, June 3rd, Friday the 5th, and Monday the 
8t'i meetings will he held for the reading and discussion 
of papers. The subjects to be treated are classUied as 
follows : — 

I. Analytical Chemistry. Apparatus and Instru- 
incuts. 

II. Chemical Industry. Inorganic Products. 

III. Metallurgy aud Flxplosives. 

IV. Chemical Industry. Organic Products : — 

Subsection A. — Organic Preparations, including 
Tar Products. 

Subsection B. — Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Starch Manufacture. 

VI 1. Chemistry of Agriculture. 

VIII. Hygiene. Chemistry of Medicinal aud Pharma- 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry aud Physical Chemistry. 

XI. Legal and Economic Questions connected with 
Chemical Industry. 

PliOORAM.HK. 

Tuesd(ly^ June 2 . — Reception in the Palace of the Imperial 
Parliament. 

8 p.m, — Address by the President of the Organising 
Committee in the Hall. Supper will be served in 
the galleries. 

Wednesday, June 3. — 10 a.m. First General Meeting. 
Afternoon. — Sectional meetings. 

7 p.m. — Banquet in the Restaurant of the Zoological 
Gardens. Members may bring ladies. 

^^^hursday, June 4. — Sectional meetings continued. 

7.30 p.m. — Reception of the Congress in the Town 
Hall by the Municipal Authorities. (For gentlemen 
only.) 

4 9.30 ^ p.m. — ** Commers ’* in Ihe “ Philhanponie ” 

building, The boxes will be reserved for ladies. 


NOTICES; MEMBERS ELECTED. 

I Friday, June 5. — 10 a.m. Second General Meeting. 
I Addre.'^s by the President of the fourth Congress, 

I Prof. H. ^^oissan. 

; 7 p.m. — Performance in the Royal Opera House, 

j 7 p.m — Reception of tin* (icrm in ('liemical Society iu 

the gardens of Prof. ( '. I). Harries at Charlottenburg, 
I Berlinerstr. 3C. 

. Saturday, June 6. — Sectional meeting‘s eontijiued. 

' to various factories aud miMenni'^. 

! Sunday, Jane 7. — S[>ecial trains from th? Potsdamcr 
Bahnhof at 9. .'>5 a.m. and ID.!.*) a in. to Waiinsee, for 
a trip on the lakes. 

Luncheon at Waimsee at 2 p.m. 

j Monday, June 8. — Sectional meeliiigs coiudiidt' 1. 

I Afternoon. — Third (iimeral Meidiiig, for bringing the 

hu.sincss of ihc Congre.^^s to ;i elo^Je. 

j Ladies tickets, price each, can he obtained on 

I application to the Secr('lai y of tin- Congress. A ladies’ 
j coimiiltee has hetui formeil to piovide cntertaiuincnt for 
I ladies during the hiislness ho'.ir.«i of tlie ( ongiv.^s. 

j TnAVKiuu.xo A.No A imm mo.mhnt.s. 

I Parties of 30 and over, travelling togetlier, may obtain a 
I reduction of ."lO jicr cent, on fares ou ii'.l llius of the Royal 
I Prussian Railway, by applie.itlim to tin* head of lice of the 
I division in whieh the journey is eoinnienced, 

I Karl S/auycfi's Bi’isr-Iiartan will anaii^e such jiartics. 
Information can uLo be ohtaiucl as lo hotels in Rerliii, 
also any information concerning the journey to Berlin, by 
enclosing amount for return postage to Kirl Staiigen’:^ 
Reise-Bureau, 72, Friedrichstr , llerlin, W. 
i A Congress Daily Paper w ill he published by the Com • 

I mittee during the Congress week. 

I The numher of tickets foj‘ tin* soe’al arrangemeuts is 
limited to Banquet, 1,500 ; Reception in d'owu llall, 750 ; 
‘Hfouinier.s,” 1,000 gentlemen, 200 ladies ; Performance at 
Royal Opera, 900; Reception of (ieriiian Chemical Society, 
800; Excur.sion to Wannsee, 1,.5()0. 

Applications will be considered in order of priority. 

As formal invitation.s are now being sent out, applications 
to join the (fongres.s, accompanied by a remittance of 1/., 
should be sent in to the General Secretary without delay. 

INTERNATIONAL ATOMIC WEIGHTS. 

Copies on cardboard, similar in size and style to those 
enclosed iu the previous number of this Journal, for 
laboratory use, can be obtained by application to Messrs. 
Eyre and Spottiswoode, East Harding Street, London, E.C. 
ITiee, post free, 4d. each, or .3'?. per dozen. 


itisit of iKcmbtrs! ©kcteli 

23rd FEBRUARY 1903. 

Aichcr, Chas. P., Camp Bird Mills, Ouray, Col., U.S.A., 
Millman. 

Arbogast, It., e/o Edison Storage Battery Co., Silver Lake, 
New' Jersey, U.S.A., Chemist. 

Ashworth, J. B., The Creamery, Broad Green, Liverpool, 
Manager. 

I Baringer, F. J., Eagle White Lead Workq 1020, Hroadway, 
j Cincinnati, Ohio, U.S.A., Chemi.st. 

I Bartripp, G. F., Virgemount Chemical Works, Carpenterbs 
Road, Stratford, E,, Analytical Chemist. 

Benham, Keith, Dean’s Hill, Stafford, Analytical and Con- 
sulting Chemist. 

Berkeley, Dr. Wm. N., San Juan, Puerto Rico, U.S.A., 
Chemist. 

Bierwirth, L. W., Rock Grove House, Pompton Lakes, N.J., 
U.S.A., Civil Flugineer, Ladin and Rand Powder Co. 

Brioker, A. C., Camp Bird Mills, Ouray, Col., U.S.A,, 
Assayer and Chemist. 

Browne, Dr. C. A., jun., Audubon Park, New Orleans, 
La., U.S.A., Sugar Chemist. 

Burton, John, 2, Green Street. Bethnal Green, London, E., 
Dye and Chemical Manufacturer. 
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CaToenter, H. C. H„ The National Phyaioal Laboratory, 
Tuahy House, Teddington, Middlese-i. Metallurgist 
and Chemist. 

Christie, John, c/o The llritish Explosives Syndicate, Ltd., 
Pifsea, Essex, Analytical Chemist. 

Clare, Henry, 107, Newgate Street, Morpeth, Northumber- 
land, Schoolmaster. 

Clarke, R. W., Medley House, Uayne. Essex, Analyst. 

Correa de Brito, Dr. L.. «, R. do Commercio, Recife, Per- 
nambuco, Brazil, Civil Kiioineer, 

Cox, John Charles, c/o Camp Hiid, Ltd., Ouray, Col., 
U.S.A., Metallurgical ( Chemist. 

('uUen W II., The Ciistner-Kellncr Alkali Co., Ltd., 

^ Wesmn Point, near liuncoru, Cheshi^i. Engineer. 

Cushing, R. 1’., Lock Haven, I'a., U.S.A., ( hemist. 

Fawsitt, Dr. (u E., Chemical Department, The University, 
Edinburgh, University Assistant. 

Gibbings, \V.. 11, Howard Drive, Grassendalc, Liverpool, 
Works Manager. tt o a 

Gladding, T. S., 55, Fulton Street, New York City, U.b.A., 
Analytical Chemist. ^ ^ 

Halbert, Thomas, c/o British South African Explosives ( o., 
Modderfontein, Transvaal, Analytical Chemist. 

Hoys, W. G., 70, "tarket Street, Manchester, Consulting 
Engineer and Patent Agent. 

Holden, G. E., H5, West A«hton Sf uet, Ecclcs New Hoad, 
Weaste, Manchester, Works Cuemist. 

Jackson, W. 1). N., 16, North Road, Wallscnd-on-ryne, 
Analytical Cliemist. 

Jones. A. O.. 18, Queen’s Gardens. Tetherdown, Muswell 
Hill, N., Works Chemist. , t- .. i j 

Jones, W. J., jun., Purdue Uuiversity, La Fayette, Ind., 
U.S.A., Chemist. ,r. v i 

Macintire.B. G.. Massachusetts Institute of Technology, 
Boston, Mass., U.S.A., Chemist. 

MacMahon, F. W.. Kilmorie ^yorks. Forest Hill, h.E., 
Chemist (Oxyclilondes, Ltd.). 

Masure, Gaston, 7, Rue de Constantine, Rouen, trance, 
Chemist. ♦ 

Merrill. Mrs. F. B., Merrill Proecs.s Go.. Jones Point, 
N.Y., XJ.S.A,, President. 

Moran. George A., 333, Haverhill Street, Lawrence. Mass., 
U.S.A., Chemist. 

Naef, John J., 416, Eleventh Avenue, latcrson, N.J., 
U.S.A., Chemist. . . 

Parker, W. B., 60, Clifton Road, Rugby, Chief Chemis , 
British Thomsou-Houston Co., Ltd. 

Pennington, R. W. R.. “ Carlmnic,” Bombay, India, General 
Manager and Engineer, birdar s COj Co., Lt 1. 

Prentice, James. Cossiporo Sugar Works, Calcutta, India. 
Chemist. 

Robertson, Fred.. 123, Wellington Street, Glasgow, Analy- 
tioal Chemist. 

Bouse, William, 63, John Street, Alexandria, Dumbarton- 
shire. Chemist. . 

Somermeier, E. E., 1390, Neil Avenue, Columbus. Ohm, 
U.S.A., Chemist. 

StiUwcll, A. G., 35, Fulton Street, New Yorx City, U.S.A., 
Chemist. 

Strickler.E.IL, Johns Hopkins Club, 516, Park Avenue. 

Baltimore, Md., U.S. A., Chemist. . f . 

Talbott, Dr. B. B., Chaneyville, Md., U.S.A., Manufactur- 
iog Chemist. 

Thompson. J. T„ Corporation Sewage Works, Knostrop, 
WheS\S*335. PaifTEoad, Oldhain, Lancashire, 

Analytical Chemist, Platt Bros, and Co. 

Wickham, F. S., 95, Cszenove Road, Sttmfotd Id, 

B»a, w». 

ham, Analytical Chemist. 


Wilson, G. C.s Mysore Gold Mines, Marikappam, Mysore 
State, India, Chemist. 

Wolton, Wm. R., c/o Messrs. Joseph Fison and Co., Ltd., 
Ipswich, Manager. 

Worstall, R. A., c/o Chicago Varnish Co., Chicago, III., 
U.S. A., Chemist. 


Cftanffesf ot 

When notifying new addresses, membem are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 

Addison, L., l/o Pliimstoad; c/o Burt, Boulton, and Hay- 
wood, Seizacte, Belgium. 

Vlston, R. A., l/o Greenock ; New Rietfontoin Estates Gold 
Mines, Ltd., P.O. Knights, Rietfontein, Transvaal. 

Barnes, Jos., l/o Accrington ; Green Vale, Westhoiighton, 
near Bolton, Lancashire. 

Barr, Geo., l/o Pawtucket ; P.O. Box 41, Providence, R.I.,. 
U.S.A. 

Barralet, Edgar S., l/o Barnes ; 4, Kenyon Mausioius, West 
Kensington, VV. 

Bucknill, Juo. A.. (Journals) The ComptroUer-General ; 
and (communications) P.O. Box 52, Government 
Patent Otlice, Pretoria, Transvaal. 

Campbell, Jas. E., l/o View Street ; Hotel Stanwix, Chandler 
Street, Worcester, Mass., U.S.A. 

Curry, W. A.; Journals to Mount Pleasant, Giltbrook, 
Notts. 

Ferris, Wm. S., l/o Milwaukee ; Bureau of Soils, Depart- 
inent of Agrieiilturc, Washington, D.C., U.S.A. 

Fraseh, Hans A., l/o Canada; c/o F. J. Faldiug, 52, Broad- 
way, New York City, U.S.A. 

Hanna, C. E., l/o Box 2:<03 ; 810, St. James Street. Montreal, 
Canada. 

Havens, Dr. F. S., l/o Hoboken; c/o Franklin and Kalb- 
ficisch Co., 85, Burling Slip, New York City, U.S.A. 
Hemingway. F. C. R., l/o Walthamstow ; 133, Front Street, 
New York City, U.S.A. 

Ingle. Herbert, l/o Leeds ; Pretoria, Transvaal, Govern- 
ment Agricultural Chemist. 

Jones, M. W., l/o Newcastle ; Greystonedale, Kensington, 
Hill, B'islington, Bristol. 

Kebler,L. K., l/o Philadelphia ; Department of Apculture, 
Bureau of Chemistry, Washington, D.C., U.S.A., Chief 
of Drug Laboratory. 

liUDg, J. G., l/o Mount Sicker ; Dominion Hotel, Victoria, 
B.C., ( 'anada. 

Little, J. G. ; all communications to c/o Casa Steel y Ca., 
Coquimbo, ( 'hile. 

McGovney, C. S., l/o Newaygo ; Experiment Station, West 
La Fayette, Ind., U.S.A. 

McKechnie, D. M. ; all communications to Metal Works, 
Widnes, Lancashire. 

Myers, Dr. H. C., l/o Greeley; University of California, 
Berkeley, Cal., U.S.A., Professor of Chemistry. 
Pentecost, S. J., l/o Basford; Journals to Sherwood Hill 
Works, Sherwood Rise, Nottingham. 

Perry, David; all communications to Norwood, Lenzie, 
N.B. 

Phillips, G. Brinton ; communications to 2007, De Luncey 
Place, Philadelphia, Pa., U.S.A. ; Journals as before. 
Quinan, Wm. R. ; communications to c/o De Beers Con- 
solidated Mines, 62, Lombard Street, E.C.; Journals 
as before. 

Savage, A. E., l/o Newcastle, N.S.W. ; Charles Street, 
Elsternwick, Vic., Australia. 

Schaffer, H. A. ; Journals to 347, Broadhead Street, Easton, 
Pa., U.S.A. 



y«b.t8,i«08.3 CHANGES OF ADDRESS, Ac.; LONDON AND MANCHESTER SECTIONS. 181 


Scott, Walter, l/o Openthaw ; 88, Albert Road, Levees- 
^ hulioe, Manchester. 

Smith, J. Cruickshank, l/o Lewisham; 20, Nassau Street, 
Mortimer Street, London, W. 

Stoddart, Reg. F., l/o Queen's Road; 102, Smedley Road, 
Cheetbam, Manchester. 

Test, Wm. H. ; 716 (not 116), Brown Street, Lufavettc, Ind., 
U.S.A. 

Wallace, Edwin C. ; all communications to 1\0. Box 42, 
Cambridgeport, Mass., U.S.A. 

Warnes, A. ii., l/o Beverley Road; 18, Suffolk Street, 
Newland, Hull. 

Watkins, P]. J., I/o Green Street ; 38, Tudor Road, Upton 
Park, E. 

Beatba. 

Stanger, W. Harry, at 33, Ladbroke Grove, London, W. 
Feb. 1.3. 

Ward, Tbos. ; Wadebrook House, Northwich. Feb. IS. 


ionium ^rrtion. 


E Jt It A T U M. 


EXAMINATION OE METIIOnS EMELOVED IN 
estimating the total ACIDITV OE GASES 
ESCAPING EUOM THE CHAMIJKH PROCESS 
FOR MANUFACTURE OF SULPHURIC ACID, 
IVl'l’II SUGGESTIONS ARlSINIi FROM THE 
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IN AQUEOUS SOLUTION. 
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Tn I\Ir. Forbes Carpenter’s reply, p, 1007, col. 2, line 19 
for “ The hydroxylamiue reaction was got at Griesheiin,*’ 
&c., read ; — “ Evidence of traces of ammonia was got at 
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acid, and he should not be at all surprised if the hydroxyl- 
amine reaction could be obtained in certain places in 
Dr. Messers chambers to-day,” 4cc. 
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RECENT DEVELOPMENTS IN THE IRON AND 
STEEL INDUSTRY CONSIDERED FROM 
AN ECONOMIC STANDPOINT. 

BY W. A. nOXE, D.SI ., rK.D. 

The remarkable changes which, during the past 20 years, 
have <iceurred in the relative positions of the three leading 
iron and steel producing countrie.s, (ireat Britain, Germany, 
and the United States, have been the subject of much 
recent discussion, both in the columns of the daily 
newspapers and in one or two of our tcchuical journals. 

The character of the.se changes is siinicicntly indicated 
in the following table.s, which show the production of pig 
iron and steel in the countries named, as well as the 
world’s total output, for the years 1880, 1890, and 1901 
respectively. 

It is, therefore, uiideuiable that the llritish output of 
iron and steel has not increased in anything like the same 
ratio as either the world's requiremeut.s or the enterprise of 
our great rivals in Germany and America; and further, it 
must also be admitted tluil praetluiilly witbiii the last 
dozen years or so we have lost our former pre-eminence 
in this great branch of industry. 

It will, perhaps, not be out of place if I make a passing 
reference to some of the causes which contributed to this 
former pre-eminenee of ours. 

The English iron industry (iradually assumed important 
proportions during the 17ih century, towards the end of 
w'hich our 300 furnaces were responsible for an annual 
output of probably not far short of 200,000 tons. This 
period of steady (levelopimmt was succeeded by half a 
century of extraordinary decline and depression, until in 
1740 there remained but r>9 furmiees in blast, yielding an 
aiL’iual output of a little more than 17,000 tons; in this 
year we were actually obliged to imjiort .some 30,000 lon.s 
to meet the national reijuiremenls. 'I bis, however, proved 
a low-water mark, for the successful application of coke 
as a blast furnace fuel by Abraham Darby in 1735, and 
the invention of the erueihle process for tlie produeiion of 
tool and cutlery steel by llunt.sman of Shetlield in 1740, 
infused fresh vigour iuto the industry, and laid the 
foundations of that future indepeudeiiee and pre-eminence 
which Henry Cort establislied for us by his iutroduction 
of the puddling process in 1784. 
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This year (1784), then, marks the commencemeut of a 
century duiin^ vhich the British output of iron and steel 
absolutely prodoniinated over that of any other country, 
if not, indeed, over there of any two others put tojjethcr. 
During the Napoleonic wars the continental industry, and 
particularly that of Germany, steadily declined to almost 
insignificant proportions, whilst ours as steadily advanced 
and developed. Neilson’s introduction of hot blast in 
182S inaugurated a new ora in blast furnace practice and 
further strengthened our already commanding position. 
Towards the middle of the century tlio opening up of the 
iniincnse ore deposits in the Cleveland district, situated as 
they are iu such close proximity to the Durham coalfield 
which yields probably the finest Idust furnace coke in the 
world, immensely increased xha potentialities of our 
industry. 

The phenomenal developments of oiir foreign trade 
which lollowtd the adoption i/f “free trade” as a 
commercial policy more than kept pace with the output 
capacities of onr furnaces jind forges, whilst the disturbed 
conditions of Kuro])ean politics botvreeii 18.">0 and 1870 
kept foreign competition well in the background. The 
net result of all these favourable circumstances was that 
our exports of iron and steel increased in value something 
like eleven-fold between 18.19 and 1873 (from 4,784,8117/. 
iu 1839 to .^)2, 7 11,937/. in 1873“'), and that in 1870 we 
were producing tio less than 4(> per cent, of the iron siud 
over 40 per cent, of tlie steel required by the world. And, 
further, it is no exaggeration to say that practically all 
the important new <levelopu)ent8 cither in blast furnace 
practice, or in steel leaking, during the cent uiy following 
Cort’s invention, cither originated with British ironmasters 
and (ngincers, or were first successfully worked out on 
British plants. 

German Conditions. — Tlie political and economic 
conditions which ha l so materially contributed to cur pre- 
eraiience iu iron and steel industries could not, in the 
nature of tilings, be expected to continue for ever. For 
one thing, the great reduction in the price of steel which 
followed the adoj'tioii of Bessemer’s iuventiont resulted 
in such rapidly increasing demands tliat it was impossible 
for the resources of one small island to keep pace with 
them, and the exce.ss which British furnaces could not 
meet stimulated the industry in other and, at that time, 
less favourably situated countries. The united Germany 
which emerged from the struggle of 1870 at once 
applitd itself to the building up and consolidation of 
its old metallurgical industries, and the e.xistence of vast 
deposits of “minette” it on ores in her newly-recovered 
province of LoTraiue, eomiituted a commercial asset of 
great potential value, the nalisation of which very largely 
accounts for her jrestnt position as a producer of irou 
and steel. 

These “minette” ores ar;; oolitic brown hieinatites, con- 
taining from 28 to occasionally 48 per cent. Fe, and ihe 
supply may be said to he comjiarutively unlimited. It 
is estimated that the J.oiTuiue supplies alone amount to over 
3,000 million tons, snilicient to iast for over 100 years at the 
present rate of exhaustion. The J.uxemburg uepiosits are 
less extensive, but will probably be equal to ail demands for 
nearly a century. 'Ihe tonil ores raised in Luxemburg 
amount to over 3?. million tons per annum (of which 
I j millions are smelted at home and 2j millions exported), 
and in Lorraine to 7^ million tons per annum (of which 
4 J million Ions arc smelted within the supply area, 1 million 
tons iu the Saar district, and nearly a million more tons in 
Westphalia). The cost of raising there ores is small, for 
the deposits are regular, and in many localities they can 
be quarried. 

But it was only after the invention of the basic process by 
Thomas and Gilchrist in Kngbnd, in tlie year 1878, that 
Germany was able to realise this big as.^et, a consideration 
Avhich should never he lost sight of Avhen Ave compare the 
expansion of German iron and steel industries with the 

“ — — — ^ 

* These figures include iron and steel, hardAvare, cutlciy, and 
inacbiuery. Tfae total value of all exports Iiud increased fiooi 11.^ 
to 625 million pountlB during the same period. 

t Thus, between l870 and 1895, w biJat the price of pig iron iin<It‘r- 
went little change, ateel ship plates declined from 201. to about 
it. 10s. per ton. 


relatively stationary condition of our own during the last 
20 years. These Luxemburg-Lorraine ores contain from 
0*5 to 2*0 per cent, of phosphorus, and but for the basic 
process they could never have been utilised for steel 
making. Consequently the basic process has lieen applied 
and developed in Germany to a far greater extent than it 
this country, and to-day quite 90 per cent, of German steel 
is produced cither in the basic converter or by a basic 
open-hearth process. 

Germany's present strong position, then, is largely due 
to the fact that she is almost independent of foreign ore 
supplies, her oAvn being both abundant and varied in 
character. In addition to the oolitic broAvn ores of Lorraine 
and Luxemburg, she possesses supplies of red hamalites 
iu Hesse-Nassau and the Lahn and Dill districts, and the 
Siegcrland yields very valuable spathic ores. It would not 
be correct, however, to say that German furnaces smelt 
notliiiig hut native ores ; hut against the 4 million tons of 
hcomatite and magnetic ores imported from Spain and 
Sweden, to make up suitable mixtures for Westphalian 
furnaces, must be set the 3.\ million tons of “minette” ores 
exported to France and llelgium. The chief diflBculty 
which the German industry has to contend Avith is that the 
best fuel supplies are situated at some distance from the 
ore deposits ; fortunately, hoAvever, for the German iron- 
master, the State controls tlie railways, so that transport 
rates compare favourably Avith those exacted by British 
raihvays for similar distances. For example, the West- 
phalian furnaces are situated in a coal district which yields 
eoke nearly equal in quality to the Durham variety, but the 
ores are either drawn from home districts 90 to 200 miles 
aAvay, or are impoited from Spain. The Siegcrland 
calcined spathic ores are conveyed 90 miles at a cost of 
3.V. per ton ; red hamiatite (Fe — 48 — 52 per cent.) from 
the Lahn and Dill distiiets, 130 miles, for about 4s. per ton ; 
“ minette ” ores fr m Lorraine, 200 miles, lor 0.9. per ton. 
'These rates average about 0* 35 to t)*4</. per ton-mile, as 
compared Avith the, apiiroxiinately, 0*9 to 1 *0(7. per ton- 
mile rates of our entcrpri.sing railways. 

With regard to imported ores, these have hitlieito been- 
transhipped at Botterdam (or other Dutch ports) to Rhine 
steamers (2,000 tons) which convey them to Rubrort, 
Avhence they are railed to the furnaces. The toial through 
freight from the port of transhipment h.as been about 3s. 6(/. 
per ton. In 1899, however, the new Thns-Dorlmund canal 
Aias opened, and the Rrussian Government has expended 
large sums on harbour Avorks at Flmbden, w hich will probably 
soon heconte a great transhipment port for foreign iroiv 
ores. The canal Avili carry steamers of 1,000 tons, and the 
through rates from Knihden to Iiortmund, a distance of 
102 miles, are now about 2.v. to '2s. (ul. per ton, and this, 
Ai iili a 0«. freiglit for ores from Bilbao to Embdeii, means 
that J>pai]ish l.ujmatite can be coin eyed to the Westphalian 
iurnaces for H.v. Of/, per ton. 

Before leaving the question of German conditions we may 
appropriately indicate one or two dircciions iu which 
(Jerinan enterprise has led the way during recent years. 
It is to German technologists, for example, that we chiefly 
owe the introduction aud development of improved coking 
methods iu by-jiroduct ovens, methods which, despite the 
early prejudice against by-product coke, are now being 
largely adopted iu this country, but which, so far, have 
hardy obtained a footing iu America. Another important 
Gerojun innovation is the cleaning and application of blast 
furnace gases for pOAver purposes ; the managers of Hoerde 
aud Diflendingen works have been the pioneers in this 
matter, and at any rate in Germany ilia believed that engines 
driven by furnace gases aaIII eventually supersede steam 
engines altogether on blast furnace plants. A modern blast 
furnace, making 300 tons per diem, gives about 1,000 cb. m. 
of gas per minute, the calorific value of which is about 
950 — 980 centigrade units per cubic metre ; at Diffendiugen, 
five 600-h.p. engines use 9,000 cb. m. of this gas per hour. 
'The chief difficulty, of course, is the cleaning of this gas ; 
this has been successfully overcome by the introduction of a 
fan and water-spray airangement into the gas mains leading 
from the furnace, and it has been demonstrated that the 
gas can be effectually and economically cleaned, not only 
with a view to its utilisation in power engines, but also for 
the beating of tlie blast in stoves. The Diffetdingen 
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general uBa^nd are often employed to convey coke and ; 
niel to thjjtop of the furnace. < )ne or two German furnace ; 
plants haft achieved records in the way of outputs which 


approa<» the phenomenal performances of American i 
furnace The Deutscher Kaiser Co. have a furnace which | 
has ppduced ^8 tons of pig iron per diem from an ore ' 
contii^ng 42 per cent, of iron, and the outputs of four i 
othewurnaces averaged 415 tons per diem. These records ' 
are Ally very remarkable with a 42 per cent. ore. At the 
HoAe works ihe output averages about 2-10 tons per diem , 
peijffurnace, and the general average for the larger German 
Iji^aces to-day is probably about 200 tons per furnace per j 

/ The progress of Germany in iron and steel industries : 
fence 1880 was splendidly demonstrated at the iJusseldorf | 
texhihition last summer; although the metallurgical, ' 

1 engineering, and mining exhibits were almost exclusively ; 
confined to the industries of Khonish-Westphalia, the 
display of iron and steel products by eomu^on consent | 
quite surpassed anything of the kind ever seen before, and | 
excited the unqualified admiration of the many English j 
experts who attended the recent Dusseldorf meeting of the : 
Iron and Steel Institute. In particular, the examples of 
heavy steel castings and forgings — work which requires , 
greater skill and knowledge than almost any other branch j 
of the iiidustry^sliowed that German establishments can : 
turn out finished products in no way inferior to anything j 
whic;; either English or i>meric*an shops are capable of. 

Ami'ricun Condilions . — So phenomenally rapid has been ! 
the development of American iron and steel industries ; 
during the past 15 years that there have not been wanting I 
competent observers who take a vevy pessimistic view of > 
the fate of the European industry in the struggle for the j 
Avorld’s markets. Such are the supposed economic advan- 
tages enjoyed by American ironmaslers, that it has been j 
seriously doubted wh(‘ther Europeau plants can effectively I 
compete with them, and some alanuists have predicted the j 
near approach of a “ wave of invasion ” whicli will flood 
our niurkets with American iron and ste(;I at prices far ; 
below the cost of production in Europe, and thus practically \ 
accomplish the extinction of our industry. Needless to say, ; 
if there is any likelihood of such prediction being realised i 
wiiliiu the next generation, we are face to face with a ; 
commercial catastrophe the effects of which would be ' 
almost too disastrous to contemplate. i 

Fears as to the, possibly, serious results of Amerieau ! 
competition in both home and foreign markets has 
undoubtedly caused a certain amount of uneasiness among ; 
British ironmasters. This was clearly indicated about two i 
years ago by the sending of a representative ("om mission i 
across the Atlantic under the auspices of the British Iron j 
Trade Association to fully investigate “ the more prominent, j 
essential, and dominating influences that have enabled the ; 
United States to reach this present status as an iron-pro- ; 
ducing and iron-exporting country.” Each of the four com- | 
missioners appointed undertook a special line of inquiry, i 
Mr. J. S. Jeans investigated “General Economic and ' 
Industrial Conditions.” Mr. Axel Sahlin, of Millom, “ Blast 
Furnace Practice.” Mr. Enoch James, of Wednesbury, 

** General Steelworks Practice,” and Mr. Kbenezer Parkes, 
M.P of Birmingham, “ Sheet and Bar-Mill Practice.’" The 
coronussiontTs spent the greater part of the autumn cf 
1901 In the States, and were generally afforded the fullest 

* See paper by F. W. Lilrmann. Stahl und Eisen, Hay, 1901. 


! opportunities of pursuing their irujuirics. They found, ns 
I the Americans say, “ the latch string on every door,” and us 
j an example of the readiness with which information was 
I given, I may say that Mr. Schwab of the United States 
Steel Corporation sent letters to thc‘ heads of various 
departments imd superintendents of the leading plants 
belonging to the ('orporation directing that “nil information 
should be afforded the members (/.e., of the Commission) 
that had ever been given to anyone outside the Corporation's 
own ollicials.” The Commissioners all wrote separate and 
independent reports on the results of their investigation, 
and these have been recently issued to the trade in a volume 
of nearly (JOO pages,* which it may he assumed eontaiu-* 
the latest and most reliable information as to tlie eixmomie 
conditions of the American industry available. The faci*- 
and figures 1 shall now have the honour to submit to yoi.r 
consideration are largely based on these reports. 

So far as it materially affected European i iterests the 
history of the States industry began about ■. > years ago ; 
during the five years 1885 — 1890 the oiitj ill of pig-iron 
increased by dd and of steel by 150 per ec.t. When the 
iron and Steel Institute visited th j St:i^ i in 1890 the 
country was on the crest of a wave id‘ exceptional, if not 
altogidher unprecedented, wavij of prosperity, and for the 
first time the output of pig iron exceeded that of Great 
Britain. The Stuithern States had begun to jiroduce iron, 
aud a buoyant feeling of optimism as to the future of the 
industry everywhere prevailed. This led to the planning 
of vast enterprises which greatly increased ilio output 
capacity ; the net result was that the thing was overdone, 
and the resources of production increased in a far greater 
ratio than demands. The period 1 892-— 180(5 was a difficult 
one for the iron trade all the world over, and owing to a 
combination of peculiar economic und political ( irciimstances 
the depression w'us more acute in the Slates than in perhaps 
any other country. I’riccs fell to the lowest point ever 
known in the industry, and the opening up of the great 
ore deposits iu the Alcsabii range in 1892 further greatly 
accentuated the difficulties of the situation in the States. 

American ironmasters very soon realised that considerably 
cheaper methods of production were an imperative necessity ; 
henceforth old methods must be overhauled, there must be 
increased efiicieney of labour and better works organisation. 
But, above all, the traspoit system must be reorganised and 
cheapened. Ami so, out of a period of severe depression, 
there arose the remarkable developments of transport 
?uefhods and labour-saving upjdiances so characteristic of 
American industry during the past seven or eight years. 

There are two other outstanding features of the American 
industry which must not be overlooked. The one is that it 
has only attained its present colossal proportions under a 
rigid and, as it would seem, effective system of protection ;t 
and further, it is significant that, with the exception of a 
section of Niwv England manufacturers who complain that 
the tariff maintain.s their raw material at artificially high 
prices, American ironmasters are solid in their resistanee to 
all proposals in the direction of lowering the duties on 
imported iron aud steel, regarding the present high rate as 
essential to the prosperity of their undertakings. 

The other feature refeiTed to is that American furnaces 
aud workshops have so far done little more than supply 
the home demands, so that whatever may bo the future 
developments of an export trade in iron and steel, it is still, 
comparatively speaking, in its infancy, and only about 
one-third that of this conutry.X We may feel assured that 

* ** Aiiiericaii Industrial Conditions and Coinj'elition.” Ix>ndon. 
1902. 

t Tlie present duty on imported pig iron is 4 dollars ptir (on. and 
on steel bars, billet'*, and inKots, from 24 t(» per cent, tvl vahtrem. 

t For 1H9S and 1899 the values of the exports of inm, Htcid, hard- 
ware, and machiTlor 2 ^ of the three countries under review, were, 
respectively, as follows 
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.... 47,89d,5«3 

29,146,600 
lti,554jS00 

£ 

64,489,944 

ltt,884,9u0 

21,140.090 
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10 loog as the American ironmaster can command, as by 
virtue of the protective system be does to-day, prices in the 
home markets higher than those maintaininff in Europe, he 
will regard the foreign markets chiefly “ as the slaughtering 
ground for a surplus, or as a means of reducing cost by 
enlarging business.” And this view of the case derives 
support from the fact that most of the iron and steel plants 
in the States are 500 miles or more from an Atlantic port. 

Ore and Fuel Supplies. — It is important to remember 
that in America ore and fuel supplies do not generally 
occur in the same, or even adjacent localities ; indeed, with 
regard to most of the leading centres of production, the ores 
and fuel are separated by distances of from 800 to 1,000 
miles. The only important smelting centre which enjoys 
the advantages of close proximity to both ore and fuel is 
lUrmingham (Ala.), and even this centre; is far removed 
from the pi ’ncipal home markets, and 200 miles away from 
the nearest port (Mobile). It will be readily understood, 
therefore, i*rw vitally important cheap transport is for 
the American industry, ('lassified according to their 
— graphical distribution, American iron ores fall into three 
Lips, namely : — 

а) Lake Superior Ores. — Rich red hmmatites (Fc 50 — 
[Mjr cent.) for the most part remarkably free from sulphur 

phosphorus, and, therefore, eminently suited for 
isemer steel purposes. These are by far the most abun- 
t and important of the American ores ; they occur chiefly 
he five mountain ranges of Marquette (opened up 1856), 
loniinee (1877), Gogebic (1884), Vermilion (1884), and 
iaba (1892). The amount raised during 1901 was 
5 million tons, and the supplies have been characterised 
practically inexhaustible. 4’his opinion is somewhat 
troverted in Mr. Jeans’ recent report, which states that 
supplies of the best Bessemer ores are already limited, 
I that the next 25 years will see other varieties 
reaching exhaustion ; what ho says about the already 
Ited supplies of best Bessemer lake ores is in a measure 
Armed by the fact that American stiad makers are agreed 
t the basic process has a great future in the States, and 
t American engineers are already prepared to accept 
Ic steel for all ordinary purposes. 

б) Appalachian Ores (IVnnsylvania, New York, Svw 
sey). — These are for the most part magnetites with some 
ivn and red heematites. About 1*66 million tons were 
ed in 1901. 

(c) Southern Ores (Alabama, Virginia, Tennessee). — 
Chiefly red and brown haematites, containing from 40 to 56 
per cent, of iron, with 0-1 to 0*3 per cent, of phosphorus, 
under 0*1 per cent, sulphur, and from 10 — 13 per cent, of 
silica. There is a remarkable vein of fossiliferous ore at 
Bed Mountain, near Birmingham (Ala.). In 1901 about 
4 * 25 million tons of these ores were raised (2*75 million 
tons in Alabama alone) and smelte<l locally. 

Altogether something like 27*5 million tons of iron ores 
wore raised during 1900 throuijhout the States, of a 
computed average value of 2-42 dollars, or 10s. per ton. 

Fuel Supplies, — The coal resources of the States are 
doubtless enormous, hut only a few regions yield really 
good blast furnace coke, the demands for which exceed 
20*5 million tons per annum. The best coke is obtained 
from the Connelsville region (Penn.) and West Virginia. 
Connelsville coke is used throughout the great smelting 
areas of Pennsylvania, Ohio, and Illinois to the extent of 
18*8 million tons !per annum; it will support a burden of 
92 feet in the furnace, and is probably equal in quality to 
the best Durham coke (ash a about 8 to 10 per cent., 
sulphur, 0*7 to 0-9 per cent.). The coal of the Southern 
States does not yield anything like so good a blast furnace 
coke ; Alabama coke, as in the Birmingham district, 
contains about 1 5 per ceiiffof ash, and will not support a 
greater burden than 70 feet in the furnace. 

With regard to coking methods, the old beehive ovens 
are still almost exclusively used, though the by-product 
system is making progress; the output of by-product coke 
to-day probably does not, however, exceed 2 million tons 
per annum. 


The average value of coke at the ovens in Pennsylvania 
and Alabama for the three years, 1898, 1899, and 1900, 
was something as follows ; — 


— 


1899. 

1 1000. 

1 

! ..r 

8. d. 

i i. d. 

[ Pennsylvania 

.... i 7 0*. 

1 H lU 

1 10 5 

Alabama 

.... ; 9 6 1 

V ^ ^ 

1 12 6 


I Location of Blast Furnace P/awlj#.~fPitlsburg is, of 
I courhc, the greatest smelting centre in States, or 
I indeed in the world; its proximity to the,* Connelsville 
coking regions and its own supplies of naturl^i 6*® 
a great advantage over other American centre^’ 
the home market is concerned. It is, however, miles 

distant from its ore supplies. 

A large number of furnaces dependent on lake 
grouped round centres such as Chicago, Cleveland, ^Puffalo, 
along the shores of the great lakes. They are, of 
nearer the ore supplies than is Pittsburg, but very , ^atich 
further from the Connelsville district, whence they 
their coke. Thus whilst Pittsburg has a coke rate 
(v^onnelsville (50 miles) of 3s. per ton, the Chicago i 
master, 460 miles away, must pay IOa-. 5d. per ton for 
carriage of his fuel, and for Cleveland (Ohio), 150 mil«®* 
the rate is 6.v. 3f/. ^ 

In 1901 there were 221 furnaces blowing in the States a 
of these 93 were located in I^ennsylvania (30 in th(M 
Pittsburg district alone), 35 in Ohio, 17 in Illinois, and! 
48 in the Southern States (Alabama 22, Virginia 14, i 
Tennessee 8). ' 

American Transport Methods and Bates. — The vital 
im}K)rtance of cheap transport for American iron and steel 
industries has already been clearly indicated, and probably 
I in no other country are the facilities for transport so great, 

I or the rates so low. This is partly owing to the small 
I capital cost of American as compared with European 
i railways, and to much longer average hauls, as well as to 
‘ superior organisation. 

! The capital expenditure per mile of line opened up to 
; 1898 of the railways of the three countries under cousidera- 


' tiou is us follows : — 

' £ 

United Kiiijcdoni i'»2,400 

Germany 19,927 

I'mtecl States 12,390 


! and the average haul on American, for mineral traffic, is 
j jirobably four or five times that on English lines. So we 
j naturally look for much lower rates in the States than those 
j we are accustomed to pay in this country. Nevertheless, 
the great reductions in American rates which have been 
effected within the last 10 years must be set down to 
superior organisation and methods. The following figures 
taken from Mr. Jeans’ report for the Pennsylvania Railroad 
show how much had been done between 1890 and 1899 to 
cheapen transport : — 



ISilO 

1399 


1 Averag*; Gross 

Average 

Average Net 

j Karnings. 

Expenses. 

Earnings. 

i Cents per Ton-Mile 


! O-O.^ 

0*463 , 

0*192 

1 0*473 

i 0*841 1 

0*129 


As examples of American rates for coal, coke, iron ore, 
and st^el billets we may give the following : — 

Per Ton-Mile. 


d. 

Coal from Pittsburg to Buffalo (286 miles) 0*21 

„ „ Chicago (480 miles) 0‘18 

Coke from Connelsville to Pittsburg (60—90 miles) . 0 '40 

„ „ Buffalo (800 miles) 0*30 

Iron oro from L. Erie Ports to Pittsburg (WOmiles) 0*20 
Steel billets frora Pittsburg to Baltiinoro (884 miles) 0*2S 
„ „ „ New York (444 miles) 0*23 
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The leoret of these exceptionallF low rates lies io the 
feet that American freight is moved in heavy trains with 
a small proportion of dead weight; the ^rs have a 
carrying capacity of 60 tons with a tare of less than 25 per 
cent, of the total weight, and some of the ore trains on the 
Pittsburg, Bessemer, and Lake Erie Kailway shift upwards 
of 1,000 tons each journey. 

Transport of Lake Ore^,— More than 20 million tons of 
ores per annum have to be transported from the mountain 
ranges at the head of Lake Superior to the furnaces in 
Illinois, Ohio, and Pennsylvania, and the traffic is 
necessarily limited by olimaiic conditions to about seven 
months of the year. The arrangements for handling and 
conveying this enormous amount of material over distances 
of from 800 to I,0u0 miles are a splendid illustration of 
American transport methods. 

The ores have first of all to be railed from the mines to 
the lake docks over distances varying from 15 miles in the 
case of Marquette to 100 miles in the case of Vermilion 
ores. Mesaba ores, which constitute one-third of the | 
total supplies, have a journey of 75 miles to the ore-dock. ! 
The ores are conve 3 'ed in 25 to 30 ton hopper cars down an j 
easy gradient all the way to the dock, where the contents 
of each car are automatically discharged into large bins or 1 
pockets. These pockets are constructed at equidistant j 
intervals corresponding to the distances between the 
; hatchways of the lake steamers, so that when the vessel is 
■ brought alongside the dock the ore can bo shot down 
; inclined chutes into the holds. In this way vessels of 6,000 
to 8,000 tons capacity can be loaded in from two to three 
' hours, and as much as 220,000 tons of ore iiave been loaded 
•; at the various ore ports in a single day. 

The steamers carry the ores to Lake J'h ie porta (or to 
- Chicago) over distances varying between 000 ami 800 
^ miles at rates of from 2v. 6t/. to .3s. 4rf. per ton.* On 
I arrival at the Lake Eric port the vessels are automatically 
^Unloaded in about 12 hours, so that a steamer may often 
,.A^ake the round trip within eight days, and in a single 
__iWson will carry upwanis of 175,000 tons of ore. 

\ The facilities for conveying the or«i from f.ake Erie ports 
,t 'o the Pittsburg furnaces have been wonderfully developed, 
’he Pittsburg, Bessemer, and Lake Erie Railway, now 
irgoly under the control of the Unittid States Steel 
'Jrporation, is a single track, specially constructed for the 
' ffic, running from Conneaut (Ohio) to Pittsburg, a 
-tance of 150 miles. From 12 to 14 trains, each carrying 
yards of 1,000 tons, are ran at regular intervals every 
/, and it is stated that the cost of transport, Avhich was 
■d. per ton-mile in 1900, has bgen as low as Is. Hd. to 
t l^d. for the whole distance, or about 0‘125f/. per 
^ile, a trul}' remarkable figure. 

Jith regard to the total cost of transporting the ores 
' the lake mines to Pittsburg it is claimed that in 1898, 

: r of exceptionally low prices, it did not exceed Gs. Sd. 
^ 011 — a rate which may be fairly compared with the 
i. lowest recorded rate for Spanish ere from Bilbao to 
leshrough. But this exceptionally low rate was not 
maintained, it increased proportionally with prices 
:'l 1899 and 1900, so that in 1901, according to 
eans and his colleagues, it amounted to between 1 L-. 
s. per ton. 

rican Blast Furnace Practice. — It does not fall 
^the scope of this paper to discuss in detail American 
tumace practice and conditions, but such points as 
a the economic side of the question may be briefly 


of labour per ton of metal effected by ibe adoption of 
automatic arrangements between 1887 and 1897 in the 
Pittsburg district has been estimated by Mr. C. Kirchofl 
at 46 per cent., and in the Southern States at over 50 per 
cent. Mr. Jeans gives 2.v. per ton us the cost of labour 
at Pittsburg in 1901, a figure Avhich wo must compare 
with the from 35. to 45. per ton in this country. 

The great feature which has hitherto distingaislied 
American blast furnace practice from that in this country 
is the high [>ressures at which furnuces are worked and 
the corresponding big outputs obtained. The American 
ironmaster considers that a furnace lining to be good for 
so many, say a million, tons of iron, and that the sooner 
this quantity can bo made the less, proportionately, will 
bo the standing charges. And this increased output 
capacity is obtained, not by increasing the actual dimensious 
of the furnace, but by working it at higher blast pressures, 
80 that materials can be put through faster. 

Of course, this method entails more powerful blowing 
engines, more stove accommodation per furnace, more 
water cooling at the tu} tVes aud boshes, ami that furnaces 
must be relined every four or five years. Output records 
of the newer American plants are truly astounding; the 
four furnaces put up in 1896-97 at Duquesue to make 
basic pig for the steel works have achieved a wonderful 
performance- The first furnace, erected .luno 1896, had 
mado94l,0(Ki tons up to ()ct(d>er 1901, and one furnace 
had made as much as 752 tons in a «lay and 4,690 tons 
in the same week, with lake ores containing 55 ])er cent, 
of iron. The weekly make of each of the two new furnaces 
of the C.arric plant of the Carnegie (bmi>auy, near 
Homestead, averages 4,000 tons, and one of them produced 
790 tons in 24 hours, a performance which has since been 
beaten by one of the Ohio Steel Company's furnacee. 
Since a weekly output of 1,000 to 1,200 tons would be 
considered a very good performance for a furnace working 
on hmmatite ores under English conditions, it would at 
first sight appear as though Amerioau practice must be 
proportionally much more economical. But there are one 
or two considerations which must be taken into account 
i before any sure conclusion can be arrived at. It must be 
' remembered that whereas the capital cost of an American 
I furnace with its four stoves, engiues and boilers, automatic 
I charging and casting arrangemeuts, pumping machinery, and 
i all other accessories amount to, according to Mr. Sahlin’s 
! report, between 160,000/. and 200,000/., probably four 
furnaces and accessories on English linos, with an output 
i capacity quite cipial to the single .\raerican furnace, could 
, be erected for the same capital outlay. And whereas the 
■ American furnace, having made its million tons, must 
! be relined every live years or so, the English furnace 
; linings would be good for probably two or three times that 
period. Moreover, when difficult limes come, one or more 
of the Eugli.sh furnaces can be blown out without interfer- 
ing in any way with the uniformity of working condition, 
whereas the .\meriean ironmaster has either to put oat 
his furnace altogether, or to radically alter his working 
couditiou iu order to reduce his output. So that although 
furnaces are being erected in this country ou -Vmerican 
lines, and presumably to he worked ou the American 
system, it bus yet to be demoust rated whether, under 
British conditions, they wull bo more successful than the 
older furnaces they are displacing. 

The conditions of American industry demand that 
w'orks managers and superintendents shall be men of high 


ye first place, it must be pointed out that all the 
in Pennsylvania, Ohio, and Illinois which depend 
. ores must be provided with storage capacity for 
winter months’ ore requirements ; this, for a 
' urnace, would amount to 150,000 tons probably, 
ay be taken for granted that whatever is possible 
ay of labour-saving appliances about a blast 
^ universally adopted in the States. The materials 
: omaticall^ handled, the furnaces are automatically 
^y skip hoists^ and in many cases the molten iron 
: machinery also. In fact, the redaction in cost 

^ compared with the 65. per ton chorged for 
t of Spanish ores from Bilbao to Tees-side. 


training and great initiative and energy. Consequently, 
an American board of directors .selects young men as 
managers who have had a good college or technical school 
training. A prominent American ironmaster said to 
Mr. Mahlin : “We want young men who have not had 
time to wear themselves into a groove, young college men 
preferably, wffio are not too genteel to work their way up 
from the bottom; .... When a college graduate 
reaches the age of 25 or 30 years he is ready for a position 
of trust. When men get older they may have acquired 
wider experience,* aud, therefore, become more valuable 
as specialists, but for managers and executives wo select 
young men wiih brains and education.’’ And as a proof 
that this is a representative opinion, Mr. Sahlin states that 
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out of 21 principal blast furnace plants he visited, no 1 we may draw up two estimates, one for costs as ascertained 
less than 18 were managed by college graduates, the j for 1901, and the other as representing the lowest recorded 
majority of w’honi were young men. transport rates for ores from Lake Superior and Bilbao 

Ratio of Production Capacity to Ouiputa in the Stales, — respectively. 

One of the most significant features about the American 

industry is the great increase in productive capacity both in ; Estimated Cost oj assemhiiny Materials for a Ton of 

iron and steel during the past six or seven years, and the i iron at Middlesbmuijh for Ftirnaves using Spawsh Ores. 


fact that the present capacity gnjatly exceeds either the ; — - — 

present output or the probable needs of the home markets j pjoi. ' Lowest. 

for many years to come. ■ 

The actual state of affairs is shown in the next table : — i , ; 

_ _ s.d. 

: 2*2 tons ofo Jit (kV l-'i 24 ! At 45. 6i/. ^ 9 JOi 

Deo. 1S9.J, ])*^o. 1901. | 1901. I 1*0 ton Durlinin coke nt 2.s‘ ' 2 0 At 2.‘». ^ 2 0 

Output ; Oiitfuit i Artunl j U‘ l ton limestone at . *45 j 1 24 ; At Us. 1 24 

, Cuniieitv. i ('jipneity. Ontput. i 

' ' Totals : 10 5 I 13 1 


Million Tons. Million Tons. 1 Alillion Tons. 

Pifriron 17‘3 j 24*8 ; l.'i’H 

Bessemer steel | t.T) ' i:V(» j 8*7 

Open-hparth steel.. 2*4 ! 8*3 4*«»a 

Indeed the total capaeity of American steel plants in j 
1901 was 2i *3 million tons, an excess over actual output of ; 
about 60 per cent. So that even in a busy time an enormous i 
amount of capital must be lying idle in the States. The j 
question naturally arises, what will happen when the next I 
period of difficulty arrives ? When we remember that the j 
maintenance of a high rate of production as a factor in 
reducing costs is a guiding principle in American policy, it 
is not difficult to see that the next trade depression will 
bring on a crisis either in the States or in Europe, according 
to whether or not the American ironmaster can place his 
products on the European market at lower prices than they 
can be produced in luigland or (lermany. 

Comparison of Costs of Production in Europe and the 
States. now remains to consider how the real economic 
position of British and German iron and steel industries, in 
the more favoured centres of production, compares with 
that of their great rival in the States; whether, indeed, 
there is any likelihood of American ironmasters being able 
to permanently undersell our own products on the European 
markets. 

The enviable position of Germany as regard.s ore supplies 
has been already indicated ; not even America, with her 
immense resources, can claim any real advantage in this 
pafticiilar, since the Lorraine deposits probably exceed in 
magnitude anything which, up to the present at any rate, 
has been discovered in the States. Our British industry, i 
of course, largely depends on foreign ore supplies, whicli, 
indeed, arc no further from our furnaces than are the Lake 
ores from Pittsburg. It is idle to speculate as to whether 
foreign ore supplies are likely to fail us or not ; all one can 
say 18 that the Spanish mines iiave so fjir wonderfully 
responded to our demands, and that if efforts to apply 
magnetic separation to the abundant but lean magnetic ores 
of Scandinavia prove successful, the ore problem will 
probably be solved for the next generation or two. 
Assuming, then, that foreign supplies will not fail us, it may 
be fairly argued that such of our producing centres as are j 
near both the sea coast and abundant fuel supplies {e.y., the | 
Cleveland District) will always he moat favourably situated i 
both as regards assembling materials at the furnaces and 
exporting the products to the world’s markets. 

We may now compare the costs of assembling materials 
necessary for the production of a ton of pig iron at Pitts- 
burg, Middlesbrough, and a typical Westphalian centre such 
as Dortmund. With regard to Pittsburg and Middlesbrough, 

(a) Estimated Cost of assembliny Materials for a Ton of 
Iron at Pittsburg Furnaces using Lake Ores. 

I 1901. Ixiwest. I 


1*8 tons Lake ore at II 5 . 

! 20 

H 

! At « 5 . 3t/. = 11 

3 

0*9 ton Connolsville coke at 85 . id. . 

1 a 

9 • 

At 25. Id. = 1 104 

0*4 ton limestone at lOd 

^ 0 

4 

At lOd. = 0 

4 

Totals 

i 23 

94 

13 

64 


It would, therefore, appejir that as regards this most 
important item in the cost of production, Middlesbrough 
can claim .some advantage over Pittsburg ; this advantage 
is still more marked if vyc take the case of Cleveland 
furnaces smelting the native ores. The cost of conveying 
these to the vjirioiis furnaces on Tees-side differs consider- 
ably, but on the average it can hardly exceed \s. Gd. per ton. 
Taking this figure as an approximate rate, the cost of 
assembling the materials for a ton of Cleveland pig iron 
would be — 

.y. d. 


3*.') tons Cleveland ore at Is. ild 3 9 

1 ‘1 tons Durham coke at 25 2 24 

(ru Ion limestone al 35 1 10 

Total 7 H 


(c) Cost of assemhiiny Materials fo/ a ton of Iron at 
Dortmund, — it is rather difficult to form an approximate 
estimate in this case, because the Westphalian furnaces are 
fed with mixtures of various ores, and tliere is little available 
information as to the cost of getting the fuel to the furnaces. 
Taking, however, a typical ore charge as composed of 
about equal proportions of Spanish bmm.itite, Nas.sau ore, 
and Lorraine minette ores, the cost of assembling ores per 
ton of iron would be about 11s. lod., and if we allow 2.9. 
for assembling the ton of coke, and ()*.'j ton of limestone 
required, the total cost would amount to about 16s. \0d. 

The foregoing figures do not pretend to be more than 
approximately correct, but they suffico to show that 
i’itisburg possesses no geographical advantages over either 
the Cleveland District or Westphalia. But when we con- 
sider the relative position of the Pittsburg ironmaster with 
regard to European markets, we must remomher that he has 
to pay 8.V. Gd. pcir ton to get his iron to Baltimore, the 
nearest Atlantic port, as well as an ocean freight of about 
95. per ton before he can place it on the threshold of any 
European country. Such considerations as these make the 
idea that we are in danger of being undersold on our own 
and European markets by our energetic trans- Atlantic rivals 
look rather ridiculous. 

If we now consider the actual cost of materials at the 
furnaces, we find that the average ore prices at Pittsburg 
during the three years 1899 — 1901 amounted to about 
165. 4d. per ton for Mesaba ores. Spanish hcemaiite has 
been delivered at Tees- side furnaces for, on the average, 
16.V. per ton, whilst Cleveland ironstone (Ee *= about 30 per 
cent.) costs from 45. 6d. to 5s. per ton at the mines. The 
Pittsburg smelter has probably paid less for his coke than 
his Middlesbrough rival ; ('onnelsvilie coke has averaged 
85. 4(/. per ton at the ovens over the three years in question, 
whereas Durham coke has been ns high as 1 2s. to 14.y. at 
the ovens. With regard to labour and standing charges, 
Mr. Jeans reports that at Pittsburg these have been as low as 
25. and 1 5. (\d. per ton of pig iron respectively. It may be 
safely assumed that both these items are at present higher 
in this country, probably the two together would amount to 
about 65. per ton. But with the more extensive adoption 
of labour-saving appliances, and increased furnace outputs, 
we may confidently expect these charges to be reduced to 
something approaching the present American figures. 

It is of course almost impossible to obtain strictly 
comparable figures as to the cost of production at diflereot 
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centres, since the prices of raw materials some- 
times fluctuate considerably within cojnparatively small 
time intervals. Nevertheless, the following figures will 
give some idea of the position of affairs in the States during 
recent years. 

In 1890 Sir Isaac Lowthiau Bell computed the cost of 
producing Bessemer iron at Pittsburg at 535. 9rf. per ton ; 
according to Mr. C. Kirchoff this cost was reduced by 
something like 36 per cent, during the next eight years, so 
that on the basis of Bell’s estimate, the cost in 1898, u year 
of low prices, would be about 34s. per ton. According, 
however, to the report of the U.S. Industrial ( ’ommission, 
the 1898 cost was 39.9. per ton, with a selling price of from 
40.9. to 429. per ton. During 1899 — 1901 costa and priee.s 
advanced considerably; in 1900 the U.S. Commission 
reported a cost price of fils. Gd. for Bessemer pig at 
I’ittsburg, whilst Mr. Jeans gives figures which indicate an 
“ estimated normal cost ” of about 40s. per t«)n. If to these 
prices we add 17.v. 6d. we may form some idea of the actual 
cost of placing Pittsburg iron at a European port. 

The {Southern States appear to be in a somewhat better 
economic position for producing iron. Mr. Jeans states 
that in 1901 the cost of production was 8 dollars, or 339. 4//. 
per Ion at Birmingham (Ala.), but so far a transport rate of 
from 75. 3rf. to lO.v. fid, per ton to Mobile, the nearest port, 
has prohibited the development of a large export trade. 
Nevertheless, there* are many people in the States who 
believe that wliilst Pittsburg and the Northern centres 
mu.st of necessity look to the home markets for the 
absorption of their products, tlie Southern centres will, in 
the near future, be able to build up a flourishing export 
business. Already schemes arc iu the air for connecting 
these centres with Mobile by a canal-river route, whereby 
It is hoped to reduce the transport rate to 0-5 dollars per 
ton. Should these schemes l)e realised, wo may expect t«) 
see Alabama iron in a position to jiermanently compete on 
fairly level terms with our own on Kurop<‘an markets. 


^rujcasitlt ^fctioiu 

Meeting held at Durham College of Science, on 
Thursday, January 1903. 
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AN IMl’ROVKl) A1‘PAUATLI.S TOR ACCUIIATK 
GAS ANALYSTS. 

BY WILLIAM II. SODEAU, B 8( ., F.I.C., ELSWICK AVORKS, 

N E W C: .V ST LE - O N -T V N E . 

Some time ago the author coDcluded that the gas analysis 
apparatus devised by Mes.'-rs. W. Macfarlaue, F.I.C,, and 
Peter Caldwell (J. West Scotland Iron and Steel lust., 
No. 2, vol. I., 1892) might be adapted for gas aualy.sis of 
the highest accuracy. Starling liom this basis, various 
modifications and additions have been made until but little 
of the original arrangement now remains. 

The Measuring Apparatus (see Fig. 1). — The original 
device for raising and lowering the mercury reservoir, by 
means of a cord passing over pullies and attached to a 
sliding block, is very convenient, as only one hand is 
employed in moving the reservoir, and it is very rarely 
necessary to use the clamping screw. In the present 
apparatus the height of the guides has been increased in 
order to correspond with other alterations. 

The Macfarlane and Caldwell water jacket is too 
small to accommodate a correction tube (see next section), 
and is supported in a manner giving more play than is 
d^irable for accurate work. That portion of the support 
which partially encircles the jacket very frequently renders 
tim proper illumination of the meniscus a matter of con- 
siderable difficolty. To remedy these defects, a cylindrical 


glass water jacket of 4 inches internal diameter, and 
Ifi inches iu height, is rigidly fixed to one of the uprights 
j which guide the mercury reservoir, being supported at the 
i bottom on a perforated block of compressed cork, A, and 
clamped at a point about 2 inches below the top, against a 
more or less crescent-shaped wooden block, B, by means of 
a strip of brass about I inch wide passing round the jacket, 
and tiehtenctl by means of a butterfly nut. A vertical 
strip of brass, about 2.V inches high and inch wide, serves 
to keep the capillary tube of the measuring vessel in 
position. The top of the jacket is closed by means of a 
split cork, which keeps the four upper ends of the measuring 
apparatus in position. In order that the movements of the 
mercury may bo properly followed it is important that the 
brass strip should not extend as high as the bottom of this 
cork. A glims tube, S, passes nearly to the bottom of the 
jacket, ill order that the water may be readily siphoned off 
when de.sired, for example, if it is advisable to alter its 
temperature. * . 

The level-tube, L, is stniight, having its lower end^drawn 
out so as to pass through the india-rubber stopper closing 
the neck ot the jacket, and its up])er end fitted with an 
india-rubber stopper bearing a slc'pcock. The side branch 
leading to tlie measuring tube has a downward slope at the 
point at which it leaves tin* li‘vel-tube, but is bent upwards 
slightly beyond this in order to facilitate connection wilh 
the measuring tube, M, by me ins of a short piece of india- 
rubber jiressure tube. 'I'liis arrangement prevents any air 
bubbles, accidentally t‘ulangled with tlie mercury, from 
reaching the measuring tube, aud tlie indiarubber connection 
I facilitates cleaning and simplifii*s tlie construction of the 
1 inUTchangeiibie measuring tubes. Tlie measuring tube, 

I (verified at the lloichsanstalt) employed for the iinulysiH of 
chimney gases, has at the top a cylimlricul bulb, of about 
1 2G mm. internal diameter, joined to a capillary which passc'S 
through the large cork, and bedow this bulb a straight stem 
graduated from 35 c.c. to 50 c.c. in 1/10 e.c. divisions. The 
, zero point of the graduation is situated at that si<(e of tho stop- 
I cock, N, which is furthest from M, as tho gas is not expelled 
I from the stopcock bore and inner part of the capiliary before 
measuring. The capillary leading from the bulb terminates 
I in a three-way obliipie bore stopcock arranged as in the 
^lacfarlane and Caldwell apparatus, except that tho plu^ is 
I placed horizontally in order to avoid the difficuly of driving 
! gas down the markedly sloping bore of an oblicjue stopcock 
I having its plug placed vertically. For other classes of 
I woik similar graduated tubes, either straight or with larger 
: or smaller bulbs, may be substituted for the one figured. 

, A small U-tube ( IJ, I'ig. 1) having one end joined to a bent 
i capillary tube, is partially filled with water, and counected 
to that branch of the .stopcock, N, which cannot bo placed 
in conneetioii with the bulb of M. The lower end of the 
level-tube is connected to a T-piece, one limb of which is 
I provided with a stopcock of about 3 mm. bore,* and 
connected to the mercury reservoir, whilst the other is 
I prolonged across the table? to a point near the reading 
I telescope (which stands on the same table), where it is 
! connected to a short length of stout indiarubber tubing of 
J-inch bore, capable of being compressed by means of a 
screw clip, liaving a plato 1 inch in diameter instead of the 
usual bur. ’I’be apparatus stands at the edge of tho gas 
analysis table, with the graduations of course turned towards 
the reading telescope ; the cross pieces ot the stopcocks are 
therefore placed on the ungraduated side, i.e., the side from 
which the apparatus is manipulated. This reversal of the 
more usual arrangement leads to greater compactness by 
avoiding the use of a separate stand for the reading tele- 
scope, and permits the ready employment of the fine 
adjustment for levelling the mercury as described below. 

The gas having been introduced into the measuring 
vessel, the stopcock at the top of the level-tube is opened 
I and the mercury roughly levelled. The stopcock leading 
! to the mercury reservoir is then closed in order to prevent 
oscillation, and the levelling completed without taking one's 
eye from the reading telescope by gently turning the milled 
head of the screw clip so as to increase or diminish the 
capacity of the india-rubber tube referred to above. 

* The pIuK of this stopcock should taper but little, in order that 
it may not be forced out by the pressure of the merenry. 
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graduated io 1/20 c.c.,* whilst the ascending limb has a I 
marked increase of diameter at a level corresponding to ' 
that occupied by the graduations of the other limb. After 1 
careful cleaning this apparatus is fixed in the water jacket 
with both ends above the top of the large cork, and the 
cross-piece of the stopcock pointing towards the reading 
telescope in order that it may be practically impossible for 
it to be turned by mistake during the analysis. This stop- 
cock is opened and water introduced until the lower part of ! 
the meniscus roughly coincides with the line which is taken j 
as the zero point. The instrument then requires no further i 
attention until the water has been sensibly reduced by ; 
evaporation, except the momentary opening and closing of ; 
the stopcock immediately before an analysis is commenced, | 
in order that the water may be brought approximatcdy to ; 
the zero line, and large correction numbers thus avoided. | 
Readings of this instrument may ho taken by means of the 
ordinary reading telescope, but it is jconvenient to employ 
a reading lens similar to that sometimes attached to Stead's 
apparatus, consisting of a lens of, say, 5 ins. focus mounted | 
about 3 ins. beyond a disc having a small hole like the cap 
of a small eye-piece, the whole being attached to a split | 
tube sliding on the rod R. The corrections can thus he ! 
found as easily as a thermometer is read, and much trouble 
is saved by the use of this correction tube, although the 
usual form, in which it is necessary to level the mercury in 
the two limbs before reading, seems of all but doubtful 
utility, as it is more trouble to adjust one of these than to 
successively read a thermometer and a good barometer 
constructed on the Kew principlo.f 

Let the capacity of the bulb, together with that of the 
portion of the tube which !•’ above the zero point — X c.c., 
and let the atmospheric pressure be 7bO mm., then if a 
change which would lead to a 1 per cent, increase of volume 
is to give 0*5 c.c. displacement of water, and this results in 
a disturbance of level amounting to N ram., it follows 
that— 


^ -X /i N \ . V 10,200 -l-N 

I’Ol \ - (\ + Om) ( + 700 x lii-Ji) •• ^ 20 .' 5 * 2 - 2 N 


In a tube made by the author a movement of 0*5 c.c. 
disturbs the level to the extent of IG min.; hence X « 59 -I 
c.c. With this capacity above the zero mark one division 
(1/20 c.c.) corresponds to a correction of 0’ 1 per cent., and 
each ot these divisions can be further subdivided into 10 by 
eye-estimation. 

The above calculations are made on the assumption that 
the barometer is at 760 mm., but ordinary atmospheric 
variations do not cause a sensible error. Thus at 700 mm. 
the error introduced in correcting* for 2'^ C., or 6 mm., 
amounts to only 0*01 per cent. 

The correction tube; can, of course, be used in nitrogen 
determinations, &c. if a reading is compared with the 
temperature and pressure at some time during the day. 

Pipettes for Ordinari/ Absorbents , — The form shown 
in h'ig. 1 differs from that of Macfarlano and Caldwell 
in two important points. Whilst the upper cylindrical 
bulb D, of about 60 c.c. capacity, retains its horizontal 
position, the lower cylindrical bulb E, of about 80 c.c. 

I capacity, is slightly inclined, so that the end nearer the 
stopcock is about ^ in. higher than the further end, in 
order that the unabsorbed gas may be returned to the 
i measuring vessel without the troublesome necessity of 
' tilting practically the whole of the apparatus, and then 
restoring it to its original position. Instead of a simple 
stopcock, the pipette is provided with the well-known device 
of a three-way oblique stopcock H, so arranged that the pro- 
i jecting capillary (I can be placed in connection with either 
^ the bulb E, containing about 20 c.c. of the absorbent con- 
fined over mercury, or with the bulb F, of about 15 o.o. 
^ capacity, containing mercury. It seems probable that the 
pipette would be further improved by bringing the stop- 
cock H nearly down to the level of the top of E, the 
vertical portion of the connecting capillary being thus 


• A piece cut from a l(ho.o. graduated pipette answers very well. 

> t It seems* difficult to understand the continued popularity of 
^ the Fortin barometer for ordinary rough chemical work, now that 
V good Kew-system instruments can be procured with the National 
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considerably shortened. This would reduce the surface of 
contact between the mercury and glass wotted by the 
absorbent. The glass portion is mounted on a wooden 
supnort similar to th»it used by Macfarlane and Caldwell, the 
bottom of which slides freely into the groove of a wooden 
foot when in actual use. Whilst out of immediate use 
the bottom of each pipette is slid into a rack, which is 
inclined about 35® in order to relieve the pressure of the 
mercury, an<l thus prevent the absorbent from being forced 
through the stopcock. It is important that the end of 
the capillary (J should be smooth, and at right angles to 
the axis of the tube, as any projecting pieecs, either here 
or on the corresponding part of the measuring tube, will 
cause the introduction of an air bubble. The end of each 
capillary tube should therefore ordinarily ha ground. It is 
also de.sirable that the external diameter of all capillary 
tubing used in the construction of this gas analysis appa- 
ratus should be about 6 mm., and that its bore should 
neither exceed 1*5 mm. nor be less than 1*0 mm. The 
tubes projecting upwards from 1) and F are each provided 
with a piece of india-rubber tube, about 6 ius. long, in order 
that the pressure therein may be varied by drawing or 
blowing as required — a process much easier than that of 
I moving a mercury reservoir. 

I Mode of Maniputation, — After introducing the gas into 
! the measuring tube, the stopcock N (Fig. 1) is turned 
' so as to connect the capillary Iv with tiie U-tube U. The 
! pipette having been placed on a stool of appropriate height 
I and connected to the measuring apparatus by means of a 
j short piece of reallp (jood red india-rubber tubing of J, in. 

I bore and J, in. external diameter, the ends of the two wetted 
j capillary tubes are made to meet. A little water is then 
I sucked through the capillary tubes into F, some of the 
I mercury contained therein allowed to run back, and II 
I closed. In this way the capillaries leading from the 
j measuring tube to the pipette are washed out and filled with 
I mercury. After measurement the gas is sent over into the 
I pipette, followed by sulficient mercury to clear the capillary 
I tube, and the pipette shaken from side to side with the stop- 
1 cocks closed, in case the tube should by any chance slip 
off, until absorption is complete. The construction of the 
apparatus allow.s of efficient agitation, and in the nearly hori- 
zontal bulb a considerable surface of absorbent is exposed, so 
that there is more chance of the absorption biding as accurate 
as the measurement than is the case in some well-known 
forms of apparatus. When absorption is judged to be com- 
plete a little more mercury is run over in order to clear any 
absorbent from that part of the capillary which is sealed to 
the bulb E, and the mercury in this capillary, instead of 
being returned to the measuring tube, is forced into U, the 
water in the latter affording complete safety us regards lo.ss 
of gas ; for, if the stopcock N should not bo turned at the 
right moment, any gas passing over can bo drawn back 
again. When the gas reaches N the stopcock is reversed, 
and the ga.s passes into the measuring tube, the rate being 
controlled by means of H. The constriction caused by this 
stopcock (nearly closed) brings the absorbent almost to a 
! standstill when the gas has passed through, so there is no 
difficulty in stopping the absorbent when it has just filled 
the bore of the stopcock. The capillary is cleared of gas 
by means of clean mercury from F, this being stopped as 
soon as it reaches the stopcock N. In this way, nothing 
but gas is ever intentionally allowed to enter the measuring 
tube. These manipulations are really very easy, although 
the description may perhaps seem a trifle complicated. 

When, lis in the estimation of carbon monoxide, it is 
necessary to subject the gas to more than one treatment 
with an absorbent, the first pipette is brought into direct 
connection with the second, and the gas thus transferred, 
from pipette to pipette until absorption is complete, when 
the gas is finally returned to the measuring tube. Tlw 
manipulation in transference from jiipette to pipette is 
practically the same as that between pipette and measuring 
tube. 

A slight deviation is made when fuming sulphuric acid is 
employed, no mercury being then penfritted to enter the 
bulb E or the capillary in immediate oonnectlon iherewtth. 
A U -tube containing pumice and strong sulphuric ^cid is 
sttached to the bulb D in order to prevent acceis of moisture. 
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aod the mercury first used to clear the capillary should be 
driven into F before introducing the gas into the pipette. 

The Explosion Pipette resembles that of Dittmar, 
except that the stopcock and capillary U-tubc arc replaced 
by a three-way stopcock and mercury bulb similar to those 
forming part of the absorption pipettes. It is convenient 
to mark rough graduations on a strip of paper fixed to the 
exterior of this pipette, in order that the gases may be 
expanded to the right extent before explosion. < bxygen is 
conveniently made in a Hoffmann’s lecture voltameter, and 
stored over mercury in one of the “absorption pipettes," 
the ozone being thus removed. 

A Convenient Phosphorus Pipette may be made by 
adding a horizontal capillary stopcock to an ordinary 
Great phosphorus pipette, and fixiug it in a canister of 
water with two small holes in the lid, the one for the 
capillary bearing the stopcock and the other for a 
thermometer. This arrangement affords efficient protection 
from light, and one can easily avoid the snare of cold 
phosphorus, the temperature beiug so readily and certainly 
raised. 

Other Appliances. — The construction of tluj measuring 
apparatus is such that almost any known absorption or 
combustion appliance can he used with it. For example, 
any Heiupel pipette can be connected by means of an L- 
shaped capillary and a short piece of india-rubber tube; 
but it is usiially bettor to replace the capillary U-tube by a 
horizontal stopcock, either three-way with mercury bulb, 
or plain two-way. It will thus be seen that the apparatus 
hero described has a very wide application. 

Adaptability for Rapid Technical Work, — Thedesciiption 
given above applies to work of high accuracy, but the 
apparatus can readily be made to serve for an occasional 
series of analyses in which rapidity is of more consequence 
than high accuracy. In such cases the pipettes should be 
charged with the absorbents alone (the mercury being 
omitted), each one which contains a liquid liable to 
deterioration on exposure, to air having an india-rubber 
balloon connected to the tube projecting upwards from the 
bulb D (Fig. 1, p. 188). U.‘<iug water as the confining liquid 
in the raeusuring vessel, the apparatus becomes a kind of 
water-jacketed flempel, with pipettes which expose a 
relatively larger surface of absorbent than do the ordinary 
Hempel pipettes. If (be manipulation of a stopcock on 
the pipette is thought to bo undesirable, a capillary U-tube 
having a right-angled bend near each end may be attached 
by means of india-rubber tubing wired on to the capillary 
G, the stopcock being left open and the 
2- absorbent brought over into the U-tube, 

CTl|n lleinpel’s pipettes. 

Convenient Arrangements for Collect- 
ing Gas Satnples (Fig. 2). — It is occa- 
sionally necesssary to seal up a sample 
of gas, although with a good lubricant* 
the ordinary tubes with two stopcocks 
will satisfactorily preserve a sample 
for a considerable period. The author 
devised the tube described below after 
failing to find any description of a tube 
which, after having been sealed, could 
readily be placed in connection with the 
gas measuring tube without ri.sk of in- 
troducing air. It consists of a cylindrical 
bulb, of, say, 200 c.c. capacity, joined 
at the upper end to a narrow tube 
drawn down to a capillary for sealing 
at A, and at the lower en<l to a tube of 
about 7 mm. bore, drawn down for seal- 
ing at the point H, about 4 or .5 cm. 
below the bottom of the bulb. When 
it is desired to collect a sample, the 
— ..... 

• The author employs a lubricant rccoiumeuded by Mr. H. 
.Tackaou, of King’s Uollege, Loudon. Six parts of black rubber 
(tubing), five parts of vaseline, and one part of solid paraffin should 
bo heated together for some hours at a temperature sutficient to 
make the vaseline give off a fair amount of vaj^ur. The process is 
complete when the whole of the nihber has dissolved. The heat 
employed must not be sutficient to burn the rubber. 


lower end is connected to a mercury reservoir by means 
of india-rubber tubing, and the upper to the bent capillary 
side tube of a T-piece (see Fig. 2), this arrangement being 
adopted in order that any condensed moisture may pass 
straight to the aspirator insteai of entering the sample tube. 
After the sample has been collected, the tube is sealed at 
A and B in tlie usual manner. In order to transfer the 
sample, the lower tube is nicked with a glass knife near its 
junction with the bulb. The end B can then be easily 
broken off with the fingers beneath the surface of mercury 
in an ordinary porcelain trough. A crucible is then slipped 
under the open end, and the tube transferred to a vertical 
mercury trough, when a capillary siphon, filled with 
mercury, can readily be passed up through the open end of 
the tube, and the required portion of gas ilrawm into the 
measuring tube. 

A single cylindrical bulb can be used many times in 
succession by simply joining short pieces of tubing to either 
end and drawing them out for sealing. When it is desired 
to collect a sample during some definite period of time, the 
trouble of adjusting a stopcock so as to give the required 
rate of flow may be avoided by attaching a T-piece to the 
lower end of the sample tube and another to the india-rubber 
tube leading from the mercury reservoir. Two connections 
are then made (each capable of clo.sure by means of a 
screw clip). The one utilised when filling the tube consists 
simply of a piece of pressure tube, whilst the other, used 
when collecting the sample, causes the mercury to pass 
through a drawn-out piece of capillary tube selected from 
a set of such pieces, which liave been previously labelled, 
showing the time during which the luercury contained in 
the sample tube will run through under a given difference 
of level. The latter can, of course, bo varied when some 
intermediate rate is desired. 

The fo'llowing seem to he the chief advantages of tlie 
present apparatus, us compared with that of Miicfarlane 
and Caldwell, when used for work of high accuracy (for 
w'hich tlie latter apparatus was, perhaps, not intended) : — 

An accurate (correction tube, which really saves time 
and trouble. 

A means of accurately adjusting the level of the 
mercury without takiug one’s eye from the reading 
telescope. 

Still greater cleanliness of the mercury iu the measuring 
tube at the end of an analysis. 

The possibility of washing out the measuring tube, in 
case of accident, at any stage whilat tlie gas is in one 
cf the pipettes. 

Direct transference from pipette to pipette when 
desired. 

The measuring tube constant iu position. 

A good illumination for reading always obtainable 
without trouble. 

Explosion in a separate pipette. 

Advantages, as compared with the Dittmar or similar 
apparatus ; — 

Transference direct from measuring tube to pipette, 
instead of to and from an intermediate tube. 

Easier manipulation and greater cleanliness, especially 
us regards the fatal introduction of absorbent into 
the measuring tube. 

Pipettes giving more surface and better agitation. 

A considerable reduction in the amount of mercury 
required. 

An apparatus representing an intermediate stage in the 
development has been in use at King’s College, London, for 
some time. The author is informed that it has given every 
satisfaction in the hands of the students there. 

Discussion. 

Mr. Rennoldson remarked on the vast improvement in 
gas-analysis apparatus since be bad done anything in that 
line. In bis student days such an apparatus as Orsat’s was 
not known. Now it was in common use ici mttny works. 
Such apparatus added incalculably to the speed and 
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accuracy of gas analyses. He admire I the use of the Kew- 
prlnciple correction tube for correction for variations in 
temperature and pressure, an I the use of anything but a 
round number, in order to avoid calculations later. 

Dr. Bkdson expressed the pleasure he had had iu 
listening to the paper. He had done a g;>ol deal of gas 
analysis himself, and used a variety of apparatus, many of 
which he had consigned to the lumber room. At present 
he was using the form devised by Dittraar, but, after seeing 
Mr. Sodeuu’s apparatus, thougtit the result would be that he 
would adopt it. He appreciated the ingeniotis way in which 
Mr. Sodeau had made use of small things in the improve, 
meut of the apparatus; e.g.y the slope of the piptMie to 
facilitate the complete removal of the gases, and the effective 
manner in >vhich he had used the double-bored tap. He 
considered that it was a very perfect piece of apparatus. 
He thought that the use of tubes graduated in millimetres 
at the present time was due to a conservatism among 
chemists, just as was the use of that objectionable reagent, 
sulphuretted hydrogen, in analysis, which might b(‘ replaced 
without disadvantage by other reagents. 'I'lie use of the 
millimetre graduation had one use, however, since, by 
having to calibrate his tubes, the student obtained a great 
deal of valuable information. He proposed a vote of thanks 
to Mr. Sodeau. 

Dr. Dunn admired the apparatus itself, aud also the 
clear exposition of its working, and the way in which 
Mr. Sodeau had manipulated it. He emphasised Dr. Bedsou’s 
remarl: that the 8.ati.s factory working of the apparatus was 
due to no new principle, hut to the uccaraulation of improve- 
ments in small details. It appeared to be capable of giving 
results of great accuracy and with great rapidity ; it was 
a distinct advance in gas-analysis apparatus. 

Mr. (I vituKTT asked whether a scale graduated iu c.c* 
was more expensive tlian oui* graduated in mm., and 
suggested that adherence to the mm. scale might be due to 
the difficulty of purchasing a trustworthy tube graduated 
Glherwihi*. " Mr. 8odcau’s apparatus was certainly very 
conveuicnf, aud he hoped that some Instrument maker 
would manufacture it before long. Hud Mr. Sodeau any 
idea what it.s probable cost would be ? 

Ml asked whether there w'ould not be a chance 

of getting a bubble of air int<^ the apparatus at the rubber 
joint. 

Mr. SooKAii replied that w'ith really good india-rubber 
tubing the joint wuis so satisfactory that lie had found no 
difficulty in exhausting an X-ray tube connected to the 
pump iri a similar manner. The space {letwecn the capillaries 
would, presumably, contain water rather than air, as the 
capillaries were wetted before use. No incaimrable error 
could arise from the existence of this space, us its volume 
could not well exceed O’Ol c.c. except when the ends were 
very badly finislied off. The pipette was pressed towards 
the measuring apparatus so that there shouM be a stress in 
the glass parts, forcing the ends of the capillaries together; 
even if the rubber tube were to slip right off during the 
shaking, the ends would be made to meet before retrans- 
ferring, and any included air cleared out by the mercury 
passing through in advance of the gas. The making of a 
table of corrections for a tube graduated iu c.c. should 
teach a student as much as the calibration of one having a 
- rani, scale. lie was not aware that graduation in c.c. 

; involved any appreciable increase of cost. In the case of 
the tube which had its zero point wrongly placed, it was 
merely necessary to add 0* 1 c.c. to the total volume when 
. calculating percentages, a trivial detail compared with the 
; trouble of continual reference to a calibration table. The 
saving was very real, in spite of the maker’s carelessness. 
W ith regard to the cost of such apparatus, each pipette 
; cost about twelve shillings, the measuring tube with 
certificate about^ a pound, and the cost of (he whole 
^apparatus, with pipettes and explosion tube, would probably 
Jnot be more than 10/. One must also take into account the 
.fact that but little mercury was required. 
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FOB AHSFXIC. 

iU' ALtiUST GOTI’HELr. 

This paper is the outcome of work done in conuoctioii 
with thij revision of the United States Pharmacopana, 
for the purpose of finding a simple, reliable test for the 
deteidiou of arsenic iu medicinal chemicals. On con- 
sideration of the well-known tests for arsenic, several of 
which have been used in previous editions of the 1‘harma- 
copreia, iVof. ('jhltuit/, in a preSiminary report to the 
Hevision Committee, came to the (mncliisiou that that 
modification of the Ciitzeit lut'thod in which mercuric 
chloride paper Is used for testing the gas evolved is a 
simple one, aud therefore the most Kiiltabl(‘, provided it is 
sufficiently accurate, b'or tliis reason the work has been 
coutined to this test ; but comparisons have also been made 
wuth the Marsh- Berzelius method, wdiich, while doubtless 
the most accurate of all, is rather too complicated for 
general use. 

The numerous objections whicdi apply to the original 
(lUtzeit test, c.//., using silver nitrate paper, are w'ell 
known. The instability of silver nitrate, when iu contact 
with organic matter, is the cause of almost all of them. 
In the first place, becausi^ of the influenoo of light, tlie 
test must be conducted iu the dark ; but even this does 
not prevent reduction, as Briinuer (Jahresb. f. Chera., 1864, 
124) has shown that tlu‘ prolonged action of hydrogen 
gives black stains even when light is excluded. Acidifying 
the silver solution with nitric or sulphuric acid delays this 
action, but does not prevent it. Treadwell (Quantitative 
Analyse, p. 138) uses a saturated solution of potassium 
chlorate in which to dissolve tlie silver nitrate, and in the 
few oxpcriment.s I have tried it has worked very well. 

(lases occluded by the filter-paper used have also been 
mentioned as giving black stains with the silver salt. 
Several wTiters, notably Beckurts (IMiarm. Ccntralh., 
1884, 197), have denied this. 

Another difficulty is the fact that water instantly de- 
composes the yellow' compound forming the stain, with 
the separation of black metallic silver. When a slight 
brown or black spot is ol)tained, therefore, great uncertainty 
exi.sts as to whether it is an arsenic stain decomposed by 
moisture, or is produced by some other cause. 

The substitution of mercuric chloride for silver nitrate 
was first proposed by Mer<;eron and Bergeret (Comptes 
liend., 79 , lid) in 1871. The action of arsine on mercuric 
chloride had already been studied by several chemists. 
Franceschi (1/Orosi, 13 , 2H9) found the yellow compound 
first produced to be A8H(lIgCl)j. If the passage of the gas 
is continued, tlie precipitate becomes reddish-brown. This 
compound was analysed by Heinrich Hose ( Hoggendorff’s 
Armaleii, 1840, 51 , 12d), and found to be AsUg.^i’l HgClj. 
More recently, Bobmann (Fharm. Zeit., 1891, 36 , 748 and 
756) has repeated this work and confirmed Hose’s results. 
He, however, prefers to write the formula as AsCIIgCl)^. 
On examining these two compounds, it is seen that they arc 
derived from arsine by the substitution of hydrogen by the 
group HgCl, the yellow compound having two hydrogen 
atoms substituted, and the reddish-brown one all three. 
Partheil and Amort (Ber., 1898, 31 , 594) tried to prepare 
the compound in which only one hydrogen atom is substi- 
tuted, i.e., AsHnCHgCl), but were unsuccessful. 

In applying the test for arsenic it is the yellow com* 
pound alone which is ordinarily observed, and it is only 
with relatively large amounts of arsenic, tliat is, large 
considering the delicacy of the test, that the stain b^omes 
orange, due to the formation of the reddish-brown deri- 
vative. 
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After Mer(;eroti and Bergeret, Fluckiger (Archiv der 
Pharra., 1889, 27, 1) was the next to use the reaction as 
a test for arsenic, and to niake a more thorough study of it. 
He gives the limit of sensitWencss as about 0*002 mgrm. 
A83O3, and because the liability of coloration by other 
causes than the presence of arsine is much less than with 
silver nitrate, he recommends the test us more reliable than 
the Gutzeit. At the same time, the hydrides of sulphur, 
antimony, and phosphorus act on mercuric chloride as well 
as on silver nitrate, and sulphur, antimony, and phosphorus 
in easily reducible forms must therefore he absent. Oxida- 
tion of the sulphur and phosphorus compounds by hronjiue 
or iodine to sulphates and phosphates, u liich arc iiotr<)duced 
by the hydrogen, was a method long in use before this with 
the Gutzeit silver test, h iuckiger also tried mercuric sul- 
phate, white ])r(‘cipitate, calomel, and the double chloride of 
mercuiy and potassium as substitutes for mercuric chloride, 
bnt found they possesed no adv.antages. 

Since 1900 the arsenic tests, having suddenly gained in 
importance, arc being investigated with much care. The 
test here under consideration has not been neglected. Paul 
and (’ownley (Pharrn. June 1900, G88) criticise the 
addition of iodine to oxidise sulphur and phosphorus com- 
pounds on the ground that unless the quantity necessary 
is known the iodine in excess may prove as objectionable 
as the sulphur. They therefore recommend the use of 
starch tc avoid excess. 

Dowzard (Chem. and Druggist, Dee. lOuO, 921) used 
the method for the detection of ar.‘*euic in glucose, and 
introduced the improvement of placing a roll of filter paper 
moistened with leal acetate solution in the neck of the 
flask, which, he says, makes unnecessary the addition of 
iodine. He gives the limit of sensitiveness with glucose, 
which he found retarded the evolution of arsine, to be 
0*05 mgrm, of As^O;,. 

Bird (Chem. and Druggist, June 1000, 1073) is the first 
author, so far as I have been able to find in the literature 
of both the Gutzeit silver nitrate and the mercuric chloride 
tests, who mentions that arsenic in the higher state of 
oxidation gives a coloration very diflerent in depth from 
that given by the same amount of arsenic in the lower 
state, owing, of course, to its forming arsine much more 
slowly. This fact, lost sight of in the Marsh-Berzeliiis 
method, where large amounts of zinc and acid are used, 
becomes of great importance in this test, where only 2 to 
3 grms. of zinc, and even less, are used with correspondingly 
small amounts of acid. 

Bird states that it is essential to first reduce the arsenic 
to an arseniouft compound if a true idea of the amount 
present is to bo formed. He found, for instance, that 
when O’ 05 mgrm. cf sodium arsenate was tested beside 
arsenious acid containing the same amount of arsenic, the 
slain from the former, in 15 minutes, was only about one- 
quarter of the intensity of that from the latter. These 
statements have been confirmed by my own experiments. 

Bird mentions the use of sulphur dioxide as a reducing 
agent, but the test recommended by him in his first paper 
for sodium phosphate is oxidation with iodine, using starch 
paste to avoid a large excess, and comparing the tints 
obtained with those given b> known amounts of arsenate. 
Later, Allen mentions the addition of cuprous cliloridc in 
the Marsh-Berzelius test to reduce arsenic to arsenious 
acid. 

Bird [Analyst, 1901, 26, 181) » l^^ter paper, and also 

Tyrer (Chem. and Druggist, Qfarch 1901, -194), Kirkby 
(Fharm. J., Jan. 1901, 80), and Dowzard (J. Chem. 
Soc., 1901, 715, and Chem. News, 1902, 86, 3), have each 
designed new forms, of apparatus for applying the test. 

In both Tyret’s and Kirkby’s method the gas is washed i 
in lead acetate solution before being led to the mercuric 
chloride paper. In Dowzard’s recent apparatus, of which 
he has brought out two forms, the gas is washed with either 
lead acetate or cuprous chloride solution, the latter being 
used to remove pho8phoretteOy<lro«<?n- He also adds 
cuprous chloride to the solutio#15eiDg tested to reduce the 

arsenic to arsenious acid. 

Bird’s apparatus is radically different from all these, m 
that it is designed for carrying out the test in a boiling 
solution. It consists of a small flask, carrying a bulb 


condenser and an arrangement for passing the gas through 
lead acetate solution before leading it to the test-papers, 
which are fastened gas-tight over several openings in 
succession. 

The acid is added through a side-funnel, drop by drop, In 
the course of 15 minutes. 

These methods, requiring special apparatus, being 
unsuitable for our purpose, were not examined. The 
experiments were performed with a small flask of 60 c.c. 
capacity, in the rather long and narrow necks of which 
ivere placed two plugs of absorbent cotton, the upper one 
having first been \vashed in 25 per cent, lead acetate 
solution and dr»ed. 

Over the mouth of the flask was placed the test-paper, 
consisting of a piece of pure filter-puj'cr moistened in one 
spot witli several drops of a saturated alcoholic solution of 
mercuric cliloride and dried. 

Both granulated and rod zinc and sulphuric and hydro- 
chloric ucid.s were tried, and granulated zinc and 8 per 
cent, hydrochloric acid adopted as most suitable ; 2 grms. 
of the metal and 20 c.c. of the acid being used for each 
test. 

Witli these quantities it was found that as little as 
O’ 001 mgrm. of APqO., could be detected in one half-hour by 
a very faint tint. On applying tho test to a sample of 
sodium phosphate, the arsenic in which had been deter- 
mined by the Mursh-Rerzelius method to be about I part 
in 40,000, it was found that as much as 1 grm. containing, 
therefore, about O’ 027 mgrm. of As.^Oij had to bo taken 
before the presence of arsenic was distintly indicated. 

On further examination it Avas tbuud that the arsenic 
was not uniformly distributed in the salt, and that, therefore, 
the portion used may have contained less than supposed. 
This fact Avas, however, not sulhcient to account for the 
apparent diminution in sensitiveness of Ihe test, and it was 
only ou reading the paper by Bird, already mentioned, that 
the eaus(! Avas recognised in the fact that the arsenic was 
present as arsenic acid. This important point, t.e., that the 
sensitiveness of the test towards arsenic acid is much less 
thou tOAvard arsenious, appears to be largely overlooked. 

Tiie fact that the arsenic in most salts is probably 
present as arsenic acid makes necessary, when an 
approximately quantitative e.stimation is desired by 
this method, either comparison with known amounts of 
arsenic acid, which has the disadvantage of making the 
test less sensitive, or else a preliminary reduction of the 
arsenic. For e.xample, I found that arsenic acid eiiual in 
amount to 0*01 mgrm. of AsX)^ gave in one half-hour a tint 
only about half as intense as that given by 0*005 mgrm. of 
As/Jg. By applying the methods of reduction given below, 
hoAvover, the tints from equal amounts of botli acids Avere 
identical. 

The reducing agents tried were sulphurous acid, hydriodic 
acid, and cuprous chloride. 

Sulphurous acid is the most generally useful, and lias 
already been employed for this purpo.se by Bird. Hydriodic 
acid Avas found very efficient and easily applied in the case 
of sodium phos[ihate. Cuprous chloride was found to be 
less satisfactory than either of the others. 

The sulphurous acid is applied as follows ; — For 
O’ 5 grm. of sodium phosphate in a small beaker, are added 
I c.c. of sulphuric acid (1 to 1), and 5 c.c. of a strong 
solution of sulphur dioxide. The whole is heated on a 
boiling- water bath for 15 minutes. At the end of this time 
the excess of sulphur dioxide will have been removed. 
The solution is then transferred to a test flask, the beaker 
rinsed with 8 per cent, hydrochloric acid, using 20 c.c. 
in all, 2 grms. of granulated zinc added, and the test 
carried out as already described. The limit of sen^itivene.ss 
under these conditions was found liable to vary somewhat, 
depending probably on the temperature of the solution 
and the mechanical condition of the zinc, and, therefore, 
an accurate estimate of the quantity of arsenic present 
out of the question. The faintest discernible but still 
unmistakably tint* is usually given by 0*001 mgrm. 
arsenic trioxide. 


♦ The test papers must always be examined by daylight. 
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Before applying this method to the detection of arsenic in 
sodium hypophosphite a preliminary oxidation of the salt 
is necessary, as hypophosphoroiis acid is easily reduced by 
nascent hydrogen to phosphoretted hydrogen, which gives 
an intense yellow stain on the test-paper. O’o grin, of 
the salt is dissolved in a c.o. of nitric acid (I to 1) and 
the solution evaporated to dryness in a small beaker on the 
water-bath, keeping the beaker covered until the tirst rather 
violent action is over ; 5 c.c. of sulphur dioxide soliiiion 
are then added, the mixture heated on the water-bath for 
15 minutes, and proceeded with as in the case of sodium 
phosphate. 

Hydriodic acid, as already mentioned, was found con- 
venient to use with sodium phosphate. 

0*5 grm. of the salt is placed in the test flask and 
20 c.c. of 8 per cent, hydrochloric acid and 1 c.c. of 
normal pota.ssiiim iodide solution added. The mixture is 
heated ou a boiling water-bath for five minutes, then quickly 
cooled to room temperature, the zinc added. .S:e., as usual. 
Experiments to determine vlicther the iodine, which is 
alway s set free in small amount during the heating, could 
cause a coloration of the test-i^aper due to the formation of 
Inercuric iodidt?, were tried with m'gativc results in every 
case, even when three times the usual amounf of iodidi‘ was 
added. The live minutes’ heating was found necessary to 
etfect the reduction. This method cannot be used in the 
case <^f sodium hypophosphite, because the nitrate forineil 
by the necessary preliminary oxidation causes the liberation 
of too much iodine. 

MR. T. .T. r.VUKKR, ( UAIRMVN OF TllR NF,W YORK SECTION 
OF THE AMKJUCA.N CIIKMICVE SOCIETY, IN THE CHAIR. 


USE OF FIUKFROOFING MATERIALS AS 
AFPLIKI) TO WOOD. 

BY DR. S. 1 ', SAUTLER. 

Paper read hpfore a Joint 'Meetinrj of the Four 
New York Chemieal Organisations, at tin' (Jhcinical Cluh, 
on Fridap, January 0th, 1903. 

TL ’ impregnation of wood with chemical solutions is not 
a new ait, or one of recent development, but if we examine 
the various treatises, Sea. on this subject we shall find that 
most of the suggestions relate to the preservation of wood. 
The making wood fireproof, or, better, “fire-resistant,” is 
much rarer. There is a cousiderabhMiteraturo ou the fire- 
proofing of fabrics, whicli are relatively easy of saturation, 
a surface treatnumt with the solutions used generally 
sufficing to deposit upon the fibre enough of the salts to 
give the fullest effect. 

Rut the structure of wood makes its impregnation a 
much more dillicult problem, and both heat and pressure 
have been invoked to accomplish in some moderate degree 
tlie desired end. Independent of this greater dilficulty of ' 
impregnation, the fireproofing of fabrics, and the fireproof- 
^ ing of wood are distinct problems, and the results obtained 
in the one field are not applicable to the other with any 
uniformity or certainty. 

Turniug attention now exclusively to treatment for the 
* fireproofing of wood, as distinguished from that of fabric.s, 
we find some references to early attempts iu this direction, 
although it is very probable that the treatment was a 
surface application, rather than an attempt at complete 
impregnation. In 1820, the Bavarian chemist Fuchs applied i 
silicate of soda to the fireproofing of wood, and employed it 
in connection with the rebuilding of the J^Iiinich theatre for 
the treatment of both woodwork and hanging.s. This w'as, 
however, done exclusively by surface application to the | 
w'ood as well as to the fabrics (Dio Wasserglas-gallerte, ihre j 
: Anwendung and Nutzen ; G.M, Orth-Weimar, 18.57). | 

, Gay-Lussac, in 1821, suggested the use of borax and the < 
ammonium salts. The salts of zinc and copper, and the 
^ chlorides of the alkalis and of calcium and magnesium, 

‘ have been used upon wood, both by methods of surface 
; application and by the Boueberie method of fnhibiting or 
gradual sub-displacement. 

• In 1893 there appeared in Dingler’s Polytechnisches 
J., 230, a very careful experimental study of the subject 


under the title “ Ueber Flammouschiitzmittol,” by Peter 
Lbchtin, in which were reviewed the action of 29 wuiter- 
soluble compounds and 17 substances insoluble in water. 
Lbchtin, however, did not me wood iu any of his experi- 
ments, hut, inste.ad, strip.s of bciivy filter-paiKjr, which, 
while it is made up of closely-iHatlod rdlnloso fibres, does 
not possess the cellular structure of wi>od. For the tests 
with water-soluble .subslaucos the s'lrips were saturated with 
solutions of definite percentage strength ; for tests with 
substunee.s insoluble in water the paper was saturated with 
a soluble compound, dried, and treated with the reagent 
producing the insoluble substance, dried, waslu-d tiiorongbly, 
and again dried. He used several strengths of solution in 
each ease, beginning with 20 per ce nt., and coining down in 
some instances to a solution of 1 ])er eriit., strength, 'fhe 
results are then recorded for eaidi strengh, stating wlietber 
the test strij) burned with flaim* oi- glowed merely, and iu 
the latter ea'^e as to tile extent measured iu mm. to which 
the glow was propagated. The results are thus comparable 
ill all iieeei-ary details, and allow of a very fair judgment 
as to the relative ellieieiiey of action of the seviu al substances 
used. \Vt.‘ will refer to his Mmiiiiaiy of resultn later. Within 
the last «h eade Several large works havi* been established in 
America, niaiuly iu New York and neiglibourhood, iu wliieh 
tin* fireproof ire.atiiig of wood, a?s distinct from the treat- 
ment of fabrics, has beim eariied nut on a eominerciiil scale. 
As far as I am informed, ammonium sul[)liate is the main 
ingredient iu such solutions for treatment. 

As aln'ady said, the structure of wood makes its 
impreguatiim a much more dillicult pr(/l)lem than that of 
textile fabrics. Fi>r this reason the jiroblimi is as much, if 
not more, a meelianical one than a. eheinleal one. It was 
early recognised that very con>idej able pressure, as well as 
the use of hot solutions, was needed to accomplish much 
impregnation, and if wo are to guard against injury to tin; 
fibre, the problem increases in dillieulty. 

Tho tyiiieal ap(>aratus devised to efft ct tliis saturation 
of the wood was a large e}liiider, from 70 to 100 ft. in 
length and from ,5 to 7 ft. in diameter, closed atone end, 
with a movable head at the other. It was fastened, wlicn 
closed, by a complicated system of radial multilocking 
holts to the external end of the cylinder. The cylinder, 
which was constructed of steel plates livelcd together, 
was intended to be filled with truck-loads of tho lumber to 
be fireproofed, taking from 10,000 to LAOOo feet board 
measured at a time. The first treatment in this case is 
usually a steamiug of the wood, designed to swell it and 
open up the pores. This is followed by the application of 
a vacuum for the purpose of facilitating tho final step of 
impregnation, w'hich consists in admitting the treating 
solution, and putting on as strong a hydraulic pressure as 
the cylinder will staml. Each piece of tho lumber thus 
has its surface enveloped by the solution, Avliich is being 
forced into its open pores. But a pressure of 150 lb. is 
usually quite as much as can be maintained continuously 
ill such a cylinder without excessive leakage around the 
door and at the riveted joints, and to effect a complete 
saturation, even with soft woods 1 inch thick, requires iu 
such a case from 30 to 36 hours. A core saturarion in 
heavier timber, such as 4 ins. x 4 ins. or C ins. x 6 ins., is rarely, 
if ever, obtained even in soft woods, and never iu the hard 
woods. Obviously, if wood of all kinds and sizes needed for 
building construction is to be treated iu the lough, core 
penetration is essential, as the timber has afterwards to be 
sawed and planed,;and it is certainly desirable, from motives 
of economy of working, that this be accomplished iu a 
reasonable time. 

It was this that led to the Irdal of steaming, followed by 
the application of a vaeiiuin to Avithdraw the softening sap 
and ceil contents. Study of tlie behaviour of woods when 
their external surfaces are surrounded by liquids under 
pressure has shown that for each variety there is a 
maximum normal pressure which it will endure, unleKa 
applied with shock, with no resultant injury to the cellular 
structure. This varies from 300 lb. with white pine to 
1,200 lb. with white oak. 

An invention, which was described in the Scientific 
American of July 28, 1900, and which I have frequently 
had ao opportunity of seeing in operation in PhUadelpbia, 
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has» I believe, removed most of these uiechanical difficulties 
and made the matter of thorough core impregnation of both 
hard and soft woods a sure and relatively rapi<l operation, 
and that without injury to the structural strength of the 
wood. In this invention of Mr. Jos. L. Ferrell,' M.E., the 
hinged gate is replaced bf a heavy gate, sliding between 
vertical guides against a phosphor-bronze bearing and placed 
in a massive gate-housing near the end of the cylinder. 
This gate is lifted vertically by hydraulic power, so that the 
simple touch of a small leVCt suffices to open or close a gate 
weighing some 6 tons. The greater the pressure exerted 
by the liquor in the cylinder, the greater the force with which 
the gate is pressed againsfThe bearing, and the tighter the 
joint must be. The cylinders themselves are made of cast 
steel, 3 inches thick, so that the pressures may he, and have 
been, employed up to 1,500 lb. Jly the intervention of a 
hydraulic accumulator it is possible to perfectly cushion 
the shock of the high-pressure pumps, so as to prevent all 
bruising of the wood when under strong pressure. This 
ability to apply the full pressure needed to satunte the 
wood witliout bruising it makes the preliminary steaming 
and vacuum unnecessary, which is greatly to the advantage 
of the wood with reference to the preservation of its full 
structural strength and appearance, when used in the 
finished state. 

T have seen several varieties of wood, white and yellow 
pine and ash boards, 1 inch thick, saturated 150 per cent, 
(weighed wet) in less than one hour in such a cylinder. 
After kiln-drying, the permanent gain in the weight of the 
wood will be found to be from 7 to 10 per cent., distributed 
throughout its whole cellular structure, and not in the 
exterior layers only, as shown by the examination of 
croBSr sections under magnification. With somewhat higher 
pressure and longer time in the cylinder, the hard woods 
like oak and cherry, in sizes up to 12 ins. x 12 ins., have 
been saturated with equal thoroughness, as was shown by 
sawing through and examining the sections. 

Turning now to the question of the nature of the fire- 
proofing material which is to he used, w'e find (Roller, 
Die Tnpreguierungs-Tecimik,’ 140, Vienna, 1890) that 
Gay Lussac, in studying the problem of fireproofing 
fabrics, had already made a classification of what seemed 
to him available materials, under three heads. First, 
substances which, on heating, leave an infusible earthy 
residue, to cover the combustible fibre and thus protect it ; 
secondly, substances which fuse at a moderate heat, and 
thereby coat the fibre with a glassy protective coating ; 
and thirdly, volatik; salts, which liberate gases that do not 
support combustion and tend to extinguish flame. To 
the first class belong alum and lime and magnesia salts ; 
to the second, borax and silicate of soda ; and to the 
third class, the salts of ammonia, such as the sulphate, 
chloride, and phosphate. He commends borate and phosphate 
of ammonia, because they combine in some degree the 
properties of the second and third classes. 

Ldchtin, whose work witli fireproofing materials as 
tested upon heavy unsized paper we have already referred 
to, enumerates 12 substances in the class of “anti- 
pyrenes,’* or substances which njake the wood-fibre 
specially uninfiamniable. After a closer comparison of 
their relative fire-retarding power and the various draw- 
backs connected with their use, he finally gives his 
opinion as follows : “ There remains, then, as the best 
fire-protective materials, the three before-mentioned 
ammonium salts (chloride, sulphate, and phosphate), and 
aluminium hydroxide.” These results of Liichtin, 
obtained with strips of paper, are not far from representing 
the consensus of opinion of tho.se who have done most of 
the work in the impregnation of wood for fireproofing 
purposes. But, as already pointed out by Gay Lussac, 
they operate differently, and, before making a comparison 
of their effectiveness, it would bo well to ask the question 
as to what are the qualities considered desirable iu a 
fireproofed wood, and what j^esirable results are to be 
avoided. 

The first and most important thing to be attained, of 
coarse, is that the wood should become fire-resistant in the 
highqet degree, that it should resist the action of extraneous 
heat and flame, carbonising in contact with flame with 


extreme slowness, and holding no glow even when the 
direct contact with extraneous flame ceases. 

A second desideratum is that the chemical treatment 
should have, if possible, a distinct preservative effect, so 
that the life of the treated wood should exceed that of 
untreated wood. 

Thirdly, the cost of the treatment must be moderate, as its 
adoption will be barred if the materials are such as to make 
the process an expensive on e. If fireproofed wood is to come 
into use at all, its price must he comparable with that of 
other materials of construction. ' The features to be avoided 
in the product of any proposed fireproofing treatment are 
of no less practical importance, and should be carefully 
noted in our discussion of the merits of any particular 
fireproofing material. 

First of all, the fireproofing material should not be of a 
hygroscopic nature, because in such case it would destroy 
paint and keep the surface of the wood in an undesirable 
moist condition. For this reason calcium, magnesium, and 
zinc chlorides arc praoticall}' excluded, although an attempt 
has been made iu a recent German patent to produce for 
this purpose a basic calcium chloride, which it is claimed 
is free from this drawback, and is recommended for the 
fireproofing of wood. 

A second undesirable feature is when the chemical com 
pound comes continually to the surface as an efflorescence. 
This will take place when substances of a volatile nature 
are used, as the impregnating material is gradually liberated 
from the cells of the wood and forces its way to the 
surface, where it slowly vaporises. When such a surface 
is wetted, after the water dries off an efflorescence will 
always show, as I have had occasion to observe iu 
numerous instances. Of course the wood after a time 
becomes weaker in its fire-resistant character by reason of 
this loss of material. Certain ammonium salts, such as 
the sulpliate and chloride, will not stand the test at all 
satisfactorily. In the dry-kiln the liberation of amraoniacal 
gas begins even at 125^ F., and the efflorescence is fre- 
quently recognisable, even when the surface has been 
varnished, if the wood has been exposed to a strong sun- 
shine for any length of time. Of course such efflorescence 
speedily ruins the appearance of a varnished wood. 

Thirdly, the cliemical used must not allow of a fungus 
growth developing, for iu such case the wood will decay 
more rapidly than untreated wood. Here again the ammo 
Ilium salts, including the phosphate as well as the sulphate, 
are iin.satisfactory, since, when the conditions of warmth 
and moisture are favourable, the treated wood develops ii 
fungous growth, and in consequence deteriorates rapidly in 
strength. I have seen samples of wood treated with 
sulphate of ammonium which, after two years’ keeping in 
a -warm moist place, had crumbled' to pieces because of 
decay throughout the interior of the woods. 

Fourth, the chemicals used ought not to be poisonous in 
character, so that splinters impregnated with it, if by 
accident run into the flesh or wounding it, shall not 
endanger life or health. Nor should any noxious gas be 
liberated in the heating or carbonising of the wood. 

Lastly, the fireproofing material should not cause the 
corrosion or rusting of iron, copper, or brass which, in tliL* 
form of screws or bolts, arc passed through the wood wliicli 
has been treated. 

Approaching the question of the choice of fireproofing 
chemicals agoin in the light of what we have seen a fire- 
proofed wood ought to he and what it ought not to be, we 
find, as Lochtin found with his experiments with absorbent 
paper, that we come down to the salts of ammonium and 
those of aluminium. Of the latter, Lochtin tried potash 
alum and aluminium hydroxide. Ho got much better 
results with aluminium hydroxide (precipitated from solu- 
tion of sodium aluminato by carbon dioxide) than with 
alum. In fireproofing experiments that I have ■witnes.‘'ed 
and followed, aluminium sulphate gave much better result*^ 
than alum, and in fact better than any of the ammonium 
salts, while it proves to be less open to objection in respect 
to the several points just noted at undesirable in a fire* 
proofed wood than any other compound I have known to 
be used. 
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Alumiutaai sulphate belongs to the first of the classes 
of fire-protecting materials established by Gay Lussae, 
although he only tried potash alum and not the simple 
sulphate, uud not, as far as I can learn, upon wood. As 
soon as the aluminium sulphate in the superficial layer of 
wood impregnated with the (dicmical is decomposed by the 
heat, a deposit of nlumioa is formed, the non-conducting 
properties of which make it a barrier against the propa- 
gation of the carbonising effect uud protect the interior in 
a very notable degree. 

VV’'hite pine blocks, 1 in. thick, were saturated with sul- 
phate of aluminium and exposed to the flame of a Bunsen 
burucr, applied to the side in such way that the point of 
the inner cone was kept continuously against the wood. At 
the same time, similar blocks treated with sulphate of am- 
monia were exposed to the same test. The Bunsen flame 
bored through the latter samples in a few minutes less than 
an hour ; at the end of six hours the wood that had been 
treated with sulphate of aluminium had not burned through. 
The blocks were then sawed through, and the degree of 
carbonisation and disintegration showed very clearly the 
protective effect of the non-conducting alumina deposit. 

Moreover, as a result of repeated measurement, it has 
been found that the residual alumina occupies a space from 
two and a lialf to three times as great as the dried salt from 
which it is formed. It is, th'^refore, evident that in forming, 
it expands so tliat it fills out the air spaces and intercellular 
spaces of the wood very fully ; as a result of this, we have 
a compact non-conducting barrier winch interposes itself to 
the action of the flame, and protects in a notable degree 
the woody tissue at the hack of it. 

Sulphate of ammonia, on the otlu'r hand, as was recog- 
nised by Gay laissao already, operates by reason of the 
liberation of ammonia gas whicli tends to extinguish flame. 
This it undoubtedly will do, more efficiently at first, and 
less actively as it is dissipated by continued heat. It, of 
course, interposes no mechanical barrier to the progress of 
heat conduction and carbonisation. 

For what may la? called the tost of lire resistance, one 
principle, it seems to me, ought to guide us. We ought to 
approximate as near as may be the conditions that would 
<levelt. i in actual exposure of the wood to a conflagration 
on a iicuicrately large scale. For that reason it has always 
seemed to luo that the so-called “ shavings-test ” is "of 
little account, if taken by itself. Any of the fireproofing 
chemicals that are at present under discussion as available 
will prevent the shavings front burning with flame, although 
they steadily carbonise and fall to j^'ieces when charred 
throughout. A test more in accord with a comlition likely 
to develop in practice is to take a piece of inch board 
, which has been fireproofed, and test it by application of 
direct flame upon one side until the flame cuts or bores 
; through it, or until it disintegrates and breaks apart from 
, thorough carbonisation. For comparative tests, Bunsen 
burners with the same gas consumption per hour placed 
at uniform distances from the boards, will give us the 
most accurate results. I hav'e found pieces of inch-boards, 
3x8 ins., to be very convenient for these tests. 

Another condition likely to arise in actual conflagrations 
; is that the w'ood may be exposed for some time to a strong 
I heat without direct contact with flame—in fact, heated to 
‘ the temperature of dry distillation without flame contact, 

■ A reliable fireproofed wood ought not to lose in fire-resisting 
^ power by such previous heating if afterwards exposed to 
. flame contact. 

A sharp kiln-drying at a temperature approximating that 
; at which destructive di.stillation begins ought to be applieti 
to the samples under examination, and then the direct 
application of flame tried as before. 

Under the head of physical properties of the wood, we 
rnote tests as to the hygroscopic character of the treated 
, woods, and as to the development of efflorescent co.atings. 
;^lock8 of fireproofed wood, with a planed surface exposed, 
^ught to be placed for definite lengths of time in chambers, 
|-he atmospheres of which are saturated with moisture, and 
y.he effect noted, whether the surface becomes damp or 
^ictaally wet with condensed moisture. 

; For the test of efflorescence, the blocks, after exposure 
.0 a dry atmosphere, should be wiped with a damp cloth 


and again allowed to dry, and the surface examined for any 
salt-like film or coating. 

Under the head of chemical tests, should be tested the 
action of the fireproofed wood upon inotals, such as iron 
ami copper, and alloys like brass and phosphor-brouao, 
which are likely to he used in construction in the form of 
nails, screw.s, and bolts. It is obvious that the finished 
wood when in use will hold some moisture, and some of tho 
proposed fireproofing chemicals in the presence of this 
moisture act quite decidedly upon metals and metallic 
alloys, corroding them and causing stains and discoloration 
of the wood. Tho mechanical or structural strength tests 
are also of the highest importance. Whep the older 
methods of saturation, whereby the wood was steamed and 
then, after application of vacuum, submittcil to pressure for 
long periods, were the only ones available, it was recognised 
that a compression of tho cellular structure of the exterior 
layers of the wood took place, so that the wood was dis- 
tinctly weakened, and the results for tensile strength and 
bending and breaking tests were accepted as necessarily 
lower than for tho .same wood untreated. 

The United States Mavy, in its specification of tests for 
fireproofed wood, made an allowance of 30 per coni, toss of 
strength as compared with the same grades of wood in the 
untreated state. I am able to state, upon the authority of 
able mechanical engineers of New Vork, who havo tested 
tho wood fiieiiroofcd by the Ferrell method, which I have 
explained in this |>aper, that no such allowance is necessary 
in the fireproofed wood obtained by the new method of 
treatment. 

In conelusiou, 1 would exprc.ss my opinion that this 
question of 11 reproofed wood is an urgent one, and one 
that is pressing for immediate action upon the part of those 
interested in an improved and safe building construction. 

If it bo trm?, as I believe, that the resistance of tho wood 
to fiame has been made at least five times us great as was 
heretofore possible, and that, too, without injury to its 
structural strength, wo have put an entirely newas[»ect upon 
the que.stion of practicability and ^aluo of liroproofiug 
treatment. 

THK APPLICATION OK THK SCLPHUH COLOURS 
TO THE PKINTINC. OK COTTON FABRICS. 

nv LOUIS J. MATOS, 

Since the intrn<luctiou of this class of substantive colours 
to the dyeing of cotton, and the various improvements that 
have been made in their production, tending to simplify 
their use from the stand[>oint of the dyer, but few systematic 
attempts have been made on a practical scale, with a view 
of making them universally useful in the printing of cotton 
fabrics. 

Up to the present, the several attempts that have been 
made wore not successful from a commercial point of view, 
bnt they have been of great value in pointing a way which, 
if folIoM'ed in a scientific manner, will ultimately lead to 
the development of one or more processes that will be of 
practical utility in the print-works. 

In order to fully appreciate the difficulties that stand in 
the way of aceornplishing the desired results, it may be well 
to pike up, brieliy, tho sulphur-colour problem from the 
position of the dyer, and endeavour to obtain some facts 
that may be of use to us in the present consideration. 

The sulphur colours are adapted only to cotton, for 
which fibre they all manifest a more or less strong affinity ; 

.so strong, ill fact, that they arc classed with the “ fast ** 
dyes, as this term i.s now understood by colouristH. Asa 
rule, they are quite indifferent to the majority of reagents, 
which places them in active commercial competition with 
every known type of cotton black — aniline black not even 
excepted. 

The principal char icterisiic of all the sulphur blacks is 
the marked ability to resist the action of mineral acids 
while they are also practically unacted upon by alkalies. 
Various chemicals, including stannous chloride, while not 
completely destroying the colour as dyeil, seriously inguio 
it, causing the shade to change to greys, brawns, olivets, 
but the most certain in its action is a solution of sod^ia or 
calcium hypochlorite, which, when properly appliie^^gpin’ 
pletely' destroys the dyed colour without iropairtag tho 
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strength of the cotton upon which it is dyed. In this 
connection it may be well to reaiark, that the use of a 
dilute solution of sodium hypochlorite serves to detect a 
dyeing of a sulphur black from dyeings of other cotton 
blacks, such as aniline oil (or salt) ; diuzotised and 
developed, or ordinary direct dyeing blacks. 

In the practical application of the sulphur blacks to 
cotton by the dyeing process, eliminating the various 
modified conditions due to variety of raw material to be 
dyed, such as warps, piece-goods, yarns, S:c., the operation 
may be said to depend upon a lew well-known and 
recognised prineiples, wliich may be snmiuarised as 
follows : — 

Perfect solution of the dyestuiT. 

Continued solubility during the dyeing operation. 

Alkalinity of the dyebath. 

Density of the dyebath. 

Actual ebullition. 

Complete and continued solubility of the dyestuff luu.st 
he conceded, oi- else perfect fixation of the colour upon the 
fibre cannot be assured. IShould evtm an incipient precipita- 
tion of colouring matter occur in the dyebath during «!} ciug, 
a deposit of free colour will form on and in the folds and 
twists of the individual fibres forming the yarns, auil which 
cannot be coiiii»letcly removed, even by prolongi'd washing 
and soaping. Tliis deposit of free colour is the cause, of 
“ bleeding ” into whit(*s, when such dyed yarns are woven 
into check or striped etfects and 8ul)se<iijei)tly washed. 
When the deposit is more extensive, to such an extent as to 
“ smut ” when friction is applied, as by rubbing the dyed 
material with a white cloth, it is termed “ eroeking,’’ and 
in the early days of the sulphur blacks this defect was the 
cause of these blacks being reported upon adversely in 
many mills. 

The alkalinity of the dyebath must be maintained to 
guard against the precipitation of the free colour above 
mentioned, and also to minimise the separation of free 
sulphur — the carbon dioxide of the atmosphere having a 
marked influence upon the aqueous solutions of several of 
the sulpliur colours in this regard. An alkaline bath also 
ensures that the colour in solution will remain in a reduced 
slate, and in this connection it would be interesting to 
ascertain the mechanism of the reaction tliat takes place 
between th(? cellulose molecule and that of the colour. 

The density of the djebalh is regarded by the author as 
a physical factor rather than chemical, inasmuch as it 
appears to influence the duration of the dyeing operation 
rather than the depth of shade. 

Ebullition is essential to good results, though superior 
results have been secured by working with a fresh cold 
dyebath made up with the Autogene Jiluck of the St. Denis 
Dyestuff i nd Chemical Co., by prolouged imraersiou, a 
process of dyeing that, at present, is not commercially 
available, lo ensure regular and level shades, the dyeing 
should proceed at au actual boil, aud the duration extend 
for a peri'^d of about one hour, so as to allow of results to 
be secured in a lime corresponding with those of other 
processes. 

The several generalised facts touched upon above will, 
in a measure, aid us materially in reaching conclusions that 
will facilitate our work in textile printing. In the first 
place, printing of textiles implies tluj application of colours 
to fabrics in the form of patterns or designs, but for our 
purpose we will only consider blacks, as these are attracting 
greater attention than colours proper. 

To print a given colour it must first be dissolved in a 
suitable solvent, incorporated with other substances that 
will aid the fixation of the colour on the fabric to be printed, 
and finally thickened with a paste, so that the “ colour — 
the actual printing paste — will carry and hold its consistency 
on the clotli after it leaves the engraving on the shell. 

To accomplish this with some dyestuffs is au easy 
matter, but others require special treatment, on account of 
extreme solubility or other canids, but the sulphur blacks, 
as a rule, are free from such defects. The only serious 
obstacle in the way of making the best use of this class of 
products lies in the action which they have upon the 
design rollers or shells ” which from the advent of the 
cylinder machine, have been made of copper or alloys of 
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which copper is the predominating metal. It is well known 
that in djeing with the sulphur colours, copper fittings 
should he excluded from the dye-vats, on account of the 
action that the metal has upon a solution of the dyestuff, 
hut from the textile printer's standpoint, his printing colour 
is likely to suffer in tinctorial value, together with a parallel 
eating away of the finer details of the engraving on the 
design roller, which, in many instances, means considerable 
loss to the works. 

It is to nullify this destructive action upon the copper 
printing rollers that nearly all the chemical work has been 
done tending towards a process that wuuld enable the 
recognised good qualities of the sulphur blacks to fill their 
proper place iu the printing of fabrics. I shall briefly 
review the most important work that has been done, and 
which will simw llmt the right lead is being followed, 
although much yet remains to be accomplished. 

In almost all instances where printing pastes are made 
up sodium sulj>hido forms an integral part; it mav he 
ad(fe<l directly to the paste, which is so thick as to retard 
the spreading of the very soluble alkaline solution, or it 
may be fornud on the printed clotli while the latter is 
passing llirough the steamer. In any event its action is 
the same, tliat of converting the colour into, or of retaining 
it. as, a /e«(Y> compound, in which state it is taken up by the 
fibres, after which it is oxidised aud thus becomes fixed in 
an insoluble form. 

A process a])plied to a sulphide colour proper, embodying 
the use of caustic so<la, is as folloiss : — 

Swlphidc black IJ Ih. 


Ji o/.. 

Sod.'i solution, 32-5 percent. NnOU ( == sp.gr.) 26 oz. 

The colour is gradually added to the starch paste, at the 
same time feeding portions of the caustic soda solution. 
’’.Vheu solution is complete the paste is somewhat thin, but 
upon cooling it materially thickens, and when cold it is 
ready to print, which is done without pressure, the time 
required being about 30 minutes. The quantities of 
materials indicated above are basml upon several trials of 
a process original with the Clayton Aniline Company. A 
peculiar fact has been observed by several investigators iu 
experimenting with the sulphur colours in printiiig—tbat 
glucose, when first padded on the cloth and then dried and 
over- printed, materially shortens the time of passa^^o 
through the steamer. 1 believe fhat to Mr. A. G. Green 
belongs the credit of first observing this fact. Other 
reducing sugars besides glucose, however, also .affect tb(^ 
time of development dnring steaming. The use of dextrine 
in the dyebath has been recommended evidently to influ- 
ence the reduction. The use of lactic acid and sugar-of- 
milk is recouHiiended by the Jlerlin Aniline Company, in 
coniicctiou with caustic soda, as overcoming the injurious 
action of the sulphide on the copper shells. 

By a process patented by the Clayton Aniline Company 
the printing of blacks in which tlie sulphur has been intro- 
duced liy means of thiosulphuric acid is effected by causing 
the insoluble colour to dissolve in a boiling solution of 
sodium sulphite, when it i.s thickened with an ordinary starch 
printing paste, allowed to cool, when caustic soda ami 
glucose are incorporated. This patent mentions the in- 
teresting point, that if glucose has been previously padded 
on the cotton cloth, it is then available for the simultaneous^ 
printing of indigo. 

Sansone’s process is particularly adapted to the so-called 
“ sulphur colours " that are free from sulphur as such, 
sulphides, and which do not require special purification, < i 
to sulphur colours that can he purified. These coloui.s 
which may be, per se, insoluble, or else brought into solution 
by means of a strong solution of an alkaline sulphite, arc 
thoroughly incorporated w ith an excess of caustic soda or 
sodium silicate, and then suitably thickened with a printing 
paste, and then applied to the cloth, dried, steamed, and 
washed. It is claiofed that by this process prints are 
secured of equal fastness to aniline black. 

A process has been patented involving the purification of 
the sulphur colour by precipitation with either an acid or 
common salt, and acting upon the precipitate with ao 
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alkaline reducing agent, thereby removing all danger to 
copper printing shells ; or, the precipitated colour may ho 
reduced by means of zinc dust in the presence of an alkali. 
Another method, also patented by the Elberfeld Company, 
covers the reduction of the precipitated colour by means 
of alkaline glucose, and afterwards removing the hydrogen 
sulphide by suitable salts of iron, copper, &c. 

A printing paste for such a zinc-reduccd colour would be 


about as follows ; — 

Sulpimr black .30 to Krins. 

Water 40 e.c. 

Zinc (hist 2- grins. 

rmistic soda solution, 1'2.'5 sp. gr 28 c.e. 


Heat with constant stirring until the reduction is complete, 
ami thicken with CO to BO c.c. of tragacanth paste (C : 100) 
and .) grins, of glucose. Allow the paste to cool, strain 
through a cloth, print, dry, steam without pressure, and 
wash. 

A method for printing a sulphur colour free from alkaline 
sulphides, and patented hy Voetter, provides tor the in- 
corporation at a low temperature of the colour with an 
alkali carbonate, a suitable thickening agent, and pn*- 
cipitat(ul sulphur. Printing is done as usual, but the 
steaming is curried ou for half an hour at from 3 to 4 lbs. 
pressure, riie rationale of the process is that the fri-e 
sulphur, <iiiri:ig the steaming, combines with the alluili 
present forming the sulphide, thus comjileting tht‘ reaction 
v-ud fixing the colour on the fibres. 

In reviewing the various methods for applying these 
peculiar colouis to cotton, we cannot ovi'rlook the mo.st 
ini[)<)rtant, and historically important, position occupied by 
the three pioneers of this now extensive group, namely. 
C.'achou do Laval, Thiocatechiue, and Vidal black, each of 
which w’as applied by printing ou a cylinder machine 
not later thiiu iS'J i, and these prints are, without douiit, the 
very first practical results ever obtained with the sulphur 
colours, 'fhe eommercial types of colours us(?(l were 
designated by the letter “ S” to distinguish them from the 
ordinary types as sold for dyeing projiei . In this connec- 
tion its may be well to observe that a salt of chromium 
was hioorporated wdth the printing paste, which evidently 
serve i the same purpose as the so-called “ after-treatment ” 
wdth a similar salt in a tejiarate bath, as is custoinar} in 
dyeing. 

The following (piantities wdll serve as a guide for the 
preparation and application of the printing paste.s for these 
colours; — 

For Faehoude Lurid S. and Thiocatcchine .S'. 

! Lifdit ! ]\Iedinm 

Sliiule. Shade. 


I'inekeniiig Kill). > loll). 

I’-olour j 5 oz. 12 «»/.. 

■Oold water | 1 pint 1 pint 

4 Ijiomiuui acetate, 1* lf)2 sp. gi- I ;3 oz. <» nz. 


For V'idal Biadi S. 

Light j Medium 
SliMde. IShade. 


Tdiickoning | lo ib. j lo lb. 

I .-^,,5,. j 2 1b. 

Lhromium u(\dau.*. l'lt )2 sj). gr j Ijoz. » ny.. 

The colour in each case is dissolved in the water, the 
chromium acetate added, and finally the thickening, which 
is a 10 per cent, gum tragacanth paste. The mixture is 
thoroughly stirred and then passed through a sieve. The 
cotton id printed, dried, and steamed wdthout pressure, 
■washed, and soaped. The resulting shades possess all the 
good qualities of the respective dyes, as when they are 
applied by the ordinary dyeing process. 

Ihe difference between the ordinary types of these three 
colours and the marks, is that the latter are products 
rendered suitable for printing by having been previously 


converted into sulphite compounds, as oxemplift^d by the 
Poirrier process patented in this country in 189C, 

Discharge printing may properly be mentioned in con- 
neetion w iih what has previously been said rejgHrding the 
direct printing of the sulphur coUmrs, particularly the 
blaeks, and for this purpose advantage eao be taken of the 
action of combiiMHl alkali chlorates and ftrricyanides. 
'I'lie fabric is previously dyed with a sulphur black, 
and a discharge paste printed on, having the following 


composition : — 

Aluiiiinium chl<tr?le, 1*2 sp. I nalh 

Sodium chlorate 3 lb. 

JVtassimn ferricyanido 

D.'xtrino p.tsto (1:1) Ih. 


After printing, the goods are steamed for about five minutes, 
washed, and soaped. If coloured discharge effects arc 
desired, chromium or iron ehloniles are substituted for 
that of aluminium and the diHehargcd fabric may then 
be dyed by passing tlirough a bath of such colours as have 
nu aifniity for the mordants, printed and lixed ; such colours 
may be tin* Alizarines. ( i:tliocy:inines, Ac. 

Tin* entire subject, however, resohes itseP into the 
f)rohlem of applying the sulphur colours or ceriain modi* 
iications of them, in siieli a manner as ''oi to act injuriously 
upon the copper rolls. A i^ieccss of printing luis been 
devised, based upon the use of nickel-plated rolls, the 
process being patented by the Karbenfahriken of Klberfeld. 
Alihough tlio art of electroplating has reached a high 
degree of excellence, the writer fears that the film of 
deposited nickel will very soon show signs of wear at the 
edges of any sharp design, and when onc»* fairly started 
may cause exteudeil stripping. Again, it is believed that 
where a design is made up of coiiMiderahle tracery, frequent 
loose particles of nickel-plating will find their way under 
the doctor blades and e;iuse imperfections in the prints. 

'I’he entire subject is one of much interest, not only to 
the manufacturer of cotton prints, but als;) to the colour 
manufacturer, who tvill have a very considi rabks increase 
in tlie consumption of this special class of dyestuffs if a 
process is woiked out that will overcome the existing 
objections to them, and at thci same time not interfere with 
the present method cf constructing the printing shells. 

Ill the discussion Dr. II. ^^ehweitzer mentioned that 
Katigen colouis which belonged to the (dass ot sulphur 
colours, could not only bo applied to cotton hut also to 
other fibres, silk, linen, jute, and to wood, straw, and paper. 
He also staicil that the process of printing with uickel- 
platcd rolls was a perfect succe.'K He showed a hook 
with dye-tests of all kinds of fibres, and also prints made 
W'ith Kutigen colours ou nickel-plated rolls. 

COMMERCIAL CARBONATE OE BARICM. 

BY Kl'SSKI.T, W, MOOKK, A.M., M.Sr, 

Carboxatk of barium is imported into the United States in 
various forms : — the natural withcrite in lumps and powder 
and the precipitated article in powder. "1 he umal method 
of preparing the artificial carbonate is hy roasting the 
natiual sulphate with carbon, extracting tiie 8uli>hide or 
hydrosulphides with water and precipitating with carbon 
dioxide or an alkali carbonate. Diffculties are met with 
owing to the presence of polysulphides in the solution 
which yield free sulphur with t!ie traces of oxyiren in the 
carbon dioxide. This in the drying process combines with 
the carbonate and gives an impure product. By boiling 
the .suspended carbonate with barium hydroxide the sulphur 
cun be removed, but an examination of numerous samples 
of commercial barium caibomite indicates either that such 
processes of purification are not generally employed or do 
not completely effect the desired object. 

The tariff of the United State.s imposes no duty on 
witherite either in lumps or powder, but assesses 25 per 
cent, ad valorem on the precipitated article. Hence it is 
frequently necessary to ascertain the origin of a sample. 
This is done as follows About 5 grammes are dissolved in 
dilute hydrochloric acid, in an Erlenmeyer flask, alid a strip 
of paper moistened w'ith ace ate of lead placed in the neck 
of the sample Is artificial b.irium carbonutet the pitper 
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id always blackened. After the sample is dissolved by the j Cotic/iw/om.— C ertain mould growths will decompose 
acid us, completely ns possible, the residue is fused with | salicylic acid solutions, and more rapidly ^YUh small amounts 
carbonate and nitrate of potash and tests made for barium j of a solution of ferric chloride, 
and sulphuric acid. Both of these are usually present in | 

commercial precipitated barium carbonate, indicating the ; Disci'ssioN. 

presence of undecomposed barium sulphate. | Wood asked if Mr. Lott had identified the species of 

The presence of the original material and an inter- : ^j^iild and referred to a growth of penicillinm in deci- 
mediate product in the finished article furnishes safe j sulphuiic acid in which skins had been treated, 

ground for the conclusion that it is the precipitated variety , Adams asked if the author had made any experi- 

made from the sulphate. ments with solutions containing more than \ oz. per brl. of 

On microscopic examination samples generally show the , yyPcyiu. acid. He pointed out that, in a :> per cent, solution 
origin by the presence or absence of crystals, but it has sodium phosphate, a green growth quickly appears, yet 
been generally found more satisfactory to use the ehemical t^aturate.i solution for several years without 

methods as above outlined, as small crystals are sometimes ' growth taking p’ace. 

found in barium carbonate known to have been pre- ; Mr. Qswell asked how long it bad taken the mould to 
cipitated. i gotively destroy the salyeilic acid in the sedutions. 

Mf.’Himi referred to the flocculcnt deposit which forms 
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Meeting held at Bur ton-on- Trent, on Wednesdng, 
January 2^th, 1903. 


MU. AUCHBCTT IN THE CHAIR. 


THE DECOMPOSITION OF SALICYLIC ACID 
BY MOUIJ). 

BY F. H. Lorr, F.I.e. 

A standard solution of salicylic acid of an equivalent 
strength of ^ oz. per brl. (/.<*., 0* 08003 grms. per litre), 
made in 1802, was noticed in June 191)2 to have grown a 
number of mould colonies consisting of white mycelial tufts i 
of interlaced hyphte with a quantity of small transparent 
spores and numbers of larger dark brownish-green spores, 
many of which appeared to be sporulating. Some of the 
hyphaj also were larger and dark coloured. The salicylic 
acid had disappeared, the solution giving no colouration 
with ferric chloride. 

This solution was poured off carefully so that the mould 
growth was left in the bottle, and a fresh solution of 
salicylic acid of half the previous strength was added, i.e., 
i oz. per brl. This was te.sted every few days by adding a 1 
OTop of very dilute ferric chloride to the bottle Avhich at ! 
first produced the usual violet colour of the salicylic ; 
reaction, and this colour slowly disappeared in a day or so. 
Eventually in six weeks time no salicylic acid was left, and 
a somewhat copious grow’ih of mould of a markedly daik 
colour was produced.* 

A second experiment w^as started three weeks ago (Jan. 
6th) a J OZ. per brl. solution being put into four bottles 
and treated as follows : — 

1. Solution alone. — (jn Jan. 22nd, i.e., IG days, tw'O 
colonies of mould appeared, and these were filtered off. 
The solution now, Jan. 28th, coloured by Fc. 2 Cl,,» therefore { 
salicylic acid still preB3iit. 

2. Solution with two drops of Ferric Chloride Solution . — 
The colour remained constant up to Jan. 23rd when there 
was a slight fading coincident with the appearance of a 
mould colony ; this was filtered off. The solution now, 
Jan. 28th, coloured by Fe-jCls. Salicylic acid still present. 

3. Solution with Mould Growth from first experiment j 
(tdded Jan. dth. — This solution now, Jau. 28th, faintly I 
coloured by FcjCL. Traces of salicylic acid.* 

4 . Solution with Mould Growth from first experiment ! 
'added Jan, and two drops Fe^Cl^ Solution. — Colour | 

disappeared by Jan. 22nd, added two more drops re 2 Clfl 
solution. Colour disappeared by Jan. 26tb, and two drops 
of FcjClj then failed to produceany colouration. Now 
Jan. 28th. No salicylic acid presrtft. 


• Jan. .list. This mould growth was found to contain sufficient 
ferric chloride to give a full coloration to a fresh solution of salicylic 
acid added to it. Solution No. 3 contained no traces of salicylic 
acid on Jau. 31st. 


in many acid solutions. 

Dr. Steux mentioned that traces of an iron salt hud been 
observed to accelerate decomposition in similar cases. 

The Chairman remarked on the occurrence of growths 
of algie in iron pipes which were used for peaty waters. 

Mr. Lott, in reply to Mr Wood, said he had not been 
able to grow this mould except in the salicylic acid solutions 
referred to, aud had not, therefore, been able to identify it, 
but he believed it to he one of the uptilagime. He had also 
noticed growths of poncillium in deeinonnal sulphuric acid. 

In reply to a question as to experiments with stronger 
solutions, ^ oz. per brl. was the strongest solution he had 
completed experiments with, but he had some further 
experimeut.H with stronger solutions in hand. 

Ill reply to j\Ir. Oswell he said mould had appeared in 
the bottles in 16 days, and as soon as it began to grow it 
commenced to reduce the amount of salicylic acid present. 
When the ] oz, solution was placed in a bottle coyitainiug 
the mould the salicylic acid was entirely destroyed in about 
five weeks, but if ferric chloride was added the action was 
more rapid. 

The ilocculent deposit referred to by ^Ir. Hind as occur- 
ring in many acid solutions was very frequently a mould 
growth, though not always so. These experiments con- 
firmed Dr. Stern’s statement that many moulds were 
stimulateil in their growth by dilute iron solutions. 

In agreement with the ('hairman’s reraaiks as to the 
occurrence of alp/.e in iron pi]>es through which peaty water 
ran he referred to the large growths of various organisms m 
tlie drainage pipes on sewage farms and accompanying 
deposits of iron. 


^orb6l)ire ^Mtion. 


Meeting held at Queen^s Hotels Leeds, on Monday^ 
January 26fA, 19(J3. 


MR. A. J. MURPHY IN THE CHAIR. 


NOTE ON THE RELATIVE EFFICIENCY 
OF INSULATING MEDIA. 
l.~LOOSE PACKINGS. 

BY S. H. DAVIES, M-Sc. 

As there is little information readily available to technolo- 
gists on the efficiency of the insulating materials used in 
practice, I venture to place my results before the Society. 

After a series of preliminary experiments, which need 
not be detailed, a calorimeter was constructed, consisting 
of two cylindrical tin vessels 4 in, and 6 in. in diameter 
respectively, each 12 in. in length. The annular space 
and a space of 1 in. between the bottoms was packed with 
the insulating substance, which had been dried in the air at 
ordinary temperature. The open ends of the vessels were 
covered with thick layers of wood ana felt, through which 
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projected a thermometer and the handle of a glass stirring 
rod. As a further protection against loss of heat at the 
upper surface, the stirring rod worked vertically through a 
wide glass tul^ closed at both ends. 

llio method of experimenting was to place a known 
weight of hot water in the inner vessel and then immerse 


the calorimeter in a large volume of running water kept at 
a constant temperature. The level of the hot water corre- 
sponded with that of the ptacking and of the cold water. 
The stirrer was raised a given number of times every 
minute, and readings taken every five miuutos. The results 
are given in Table 1. 


Taulk I. 

Kj'perimcntal Jie&ulfit. 


Air-ilricil Material. 


Flaky wood charcoal 

AsLicstos lll)ru cuinniuii 

SlaK wool (heavy) 

(Jrniiulatcd cork 

Sawdust (spruce) 

(very moist) 

KicsclKuhr 

Fow-liuir felt 

Pumice (small) 

Light magnesia 

Slag wool (lif?ht) 


Air space hounded by bright 
metallic surfaces. 

Air space bounded by bright 
iiK'tallic surfaces aud two 
layers of glazed paper inter- 
vening. 

.\ir space bounded by dnll-hlaek- 
surfaccs. 


Hoi 

Wao r in 

Inner Ves 

sel. 

Cold 

Water, 

( )ut*»ide. 

Mean 

d'lTerence 

Hnralion 
of F\i>e' 

W Mier 
in 

' FnlorU 

V.-;> ter 
e(|uiv:i- 

1 Weight 

or 

Tnitial 

t'irial 

Fall of 


Canstimt 

<»r 

riment 

Irfit or 

Material 

raturc. 

TtMiipc- 

ratiin-. 

Teinpo- 
ral urc. 

T(‘mp(‘ 

ratiiri'. 

Tenq)(‘- 

ritiir.*. 

Teiiipe- 

ralure. 

in 

^rinnti's. 

1 nieter. 

< ':ilor.- 
luetcr. 

ill 

3.300 c.e. 

9 l-;{ 

Kl -5 



9 -S 

80-4 

s -8 

77-0 

40 

2 .-H 0 

4 - 2 -.5 

770 

82*1 

<-. 6 '8 

15 3 

74 -vr> 

>.*s 

0 . 5-05 

45 

2 . 22.5 

■ 1 . 2-5 

770 

9 o-!» : 

79-5 

11-4 

85-2 

S -9 

70-3 

55 

2 , 18 '. 

12 -.5 

1.740 

jrv.i 

S 3-0 

10-3 

ss-ir> 

H -9 

79-25 

50 

2,250 

42-5 

325 

ill *2 

81-25 

!>•!»."> 


H'U 

77 -;t 2 

35 

2 ‘*‘*5 

! 2-5 

095 

m ;-5 

7 r;i 

16-2 

79 - i 

10*4 

«*, 9 -n 

20 

‘Li.Vi 

0 

' . 2 tM) 

Ul -5 

79*4 

12'1 

sr.- L 5 

S -0 

77 - (5 

55 

• 2,1 so 

f 2 -.> 

790 

;mt, 

81-8 

8 -K 

SO -2 

ll-s 

71-4 

55 

i 2,275 i 

42-0 

42 > 

It ] -25 , 

80 -.5 

10*75 

85 - S 7 

10*3 

7.rr,7 , 

40 

; 2 , 27 .'*. 1 

t 2-0 

1,3.- 

90*8 

SI -9 

S-9 

HO . 3.5 

10-2 

70-15 1 

50 

2,200 1 

12-0 

. '1 

!r2'2o 

83-5 

8*75 

S 7-87 

IIH 

1 70-07 ! 

1 1 

95 

1 

1 2/200 1 

42-0 

\ 4 . 5.5 

O’j-U ’ 

8:r75 

11 -‘25 

s'j-:j7 

10-3 1 

79 *ti 7 I 

40 

2,220 



94-0 

8t-(J 

9-4 1 

1 

1 

so *3 

10*3 

79*0 

4!) 

2,200 

i 


89-8 

7 S -5 ■ 

11 -:: 1 

St- 15 

10*4 

-- 

25 

2.200 

42-0 ! 



The hair felt was used as 1 in. sheet ; the pumice in 
pieces of j in. ; and granulated cork in pieces of I in. 
mean diameter. The light magnesia is the batic carbonate 
of magnesium in the form of powder.* The two samples 
of slag wool, although differing extraordinarily in weigbl, 
are fair samples of commercial varieties. The mean thick- 
ness oi the packing on sides and bottom, as determined by 
displac. ment, proved to bo 1 -hdl in. The mean effective 
area through which heat was transmitted was 204-7 square 
inches. From these results 1 calculate the coefficients of 
conductivity given in Table II., coefficient («) beiug the 
number of British thermal units lost per hour, per square 
foot of area, by transmission through 1 ft. of the insulating 
medium, with a ditference of tciuperalure of T F. between 
the sides ; coefficient (0) being the number of Calories lost 
per hour, per square metre of area, by transmission through 


Table II. 

Coefficients of Conductivity. 


Air-dried Material. 


j Moisture, i (u.) ; (b.) 

j ILT.U.’s per Calories p€ 

For Cent. | sq. ft. j sq. m. 
Loss at 100®., per hour. per hour. 


*1 


1. SlaK wool (light) 0*2 

2. Hair felt ; 7*3 

•h Light magnesia ' 3-4 

4 . Granulated cork 4*0 

T). Slag wool (heavy) i 0'2 

«. Kiewilguhr j 3*4 

7. Flaky charcoal i 4*7 

8. Pumice | q-g 

0. Sawdust (spruce) I o-o 

10. Asbe-stos fibre 0*6 

11. Sawdust (very moist) ... j approx. 50‘0 


1 . Air space with bright metallic surfaces 

and two layers of glazed paper inter- 
vening. ^ 1 


0*054 

0-058 

0-002 

o-ooo 

0-07 

0-07:1 

0-082 

0-005 

0*000 

0-1.36 

0*208 


0*077 


0*003 

0*163 


0 045 
0*048 
0-051 
0-057 
0-058 
0-06 
0’(kJ8 
0 079 
0-08 
0-112 
0*247 


0*064 


0*077 

0*136 


should on no account be used dit has ni 
times the conductivity of t 


1 metre of the insulating medium, with a dilference of 
temperature of I ' C. between the sides. 

It may be urged that these figures really represent the 
combined conductivities of two thicknesses of metal plus 
that of the insulator ; but this introduces a negligible error, 
as the conductivity of tin plate (coefficient (h) is 

some hundreds of times greater than that of the insulator, 
and therefore the whole thickness of the motn! wall is 
practically maintained at (he same tem])erature as tlie water 
in contact with it. 

'I'he results obtained with air spaces between the two 
vessels, although expressed for the sake of compavison as 
cnefficieuts of conductivity, reull}* represent the total diflfu- 
sivity of the arrangement, due muiul}- to radiation from one 
metallic surface to the other, also to the Jietual conductivity 
of the air and to convection currents. The true conductivity 
of air is approximately 0*018 (coef. {h)). 

It will be seen that blackeuiiiii: the surfaces of the 
calorimeter facing the air space almost doubles the loss of 
heat, whereas the interposition of two layers of glazed 
writing paper, turning the one air space into two, and 
preventing transverse eonvection currents, makes a highly 
efficient arrangement. 

An important consideration, especially in marine work, is 
the density of the insulating material. 4’he results giveu ia 


Table III. 
Density of Material, 


Material. 


1. Granulated cork . 

2. Hair felt 

3. Slag wool (li^ht) 

4. Light magn.fsia . 
6. Sawdust (spruce) 

6. Flaky charcoal .. 

7. Asbestos fibre . . . 

8. Kieselguhr 

9. Pumice (small) . 
lO. Slag wool (heavy) 


(a.) 

1 (6.) 

W'eij^lit 171 

Wei>;ht in 

lb. per 

j kilos per 

cubic foot. 

j outlie metro. 

0-1 

98 

7-9 

127 

8*0 

1 138 

10*1 

167 

13*1 

1 210 

14-5 

233 

14*5 

> 233 

15*0 

1 240 

25*0 

401 

32*9 

1 627 

i 
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Table III. are obviously dependent on the closeness of 
packin*;, and are only approximate. 

The choice of material obviously depends on the cost 
per unit volume. This is a variable quantity, but the dati 
given in Tabic U'. may be of value. 

TAm.is IV. 

CoU of Material per (Jnit Vobnnc. 


Matcriul. 

j A t a Pi i; c 

(‘ost per 
cubic loot 

Post per 
(Mibic me’ re 


1 of 

in pcnc<*. 

in i»*ncc. 

1, Saw (lust 

1 Is. p('i* Ion 

o-.-i 

17*3 

2. Flaky chnrroiil 

j 5/. |)cr toil 


270 

SImv; wool (lifrbtl 

O/. j)cr Ion 

H-.n 

tin 

4. Kicsf-l^uhr 

1 <i/. |)rr ton 

UT. 

341 

0. Qnumlnted cork 

I.':/. p(M- ton 

P-H 

3441 

C. Hairfult 

i t)(/. por ; 
i shed, ! 

20 n 

727 


,21" X xl" 



7. Piniiico (.smiill) 

1 ‘.7, per Ion 1 

2Pl 


N. Jjiirlifc niRKUcsiH 

! 21/. p<'r ton 

20*0 

1M7 

!*. Slfiir M'ool (lioiiv.v) 

17. p(‘r tun 

:n‘s 

1.121 

10. Asbt'sto.i libre (coiiinioii) 

1 }> 1/. pi'v ton 

1 

137 U 

! 4.X32 

T!'i pon-coiLbiistible nature of the ^ 

^^b8tanc(‘ ; 

its liability 


to flecny and the possibility of Larboiiring vermin will also 
indu. nee our choice for certain purposes. Hearing these 
coiifeiderations iu mind, the above data will enable us to 
decide upon the best insulating material for use iu the 
construction of either hot or cold chambers, for coating 
brine pipes, <Scc. The ivlative merits of insulators for 
steam pipes will be discussed in a further note. 

It will bo seen from Tables II., III., and IV., that 
magnesia, hair felt, and granulated cork are good substances 
to use for insulation. Sawdust is incomparably the cheapest 
material, but is a poor insulator. Kicselguhr is a good 
insulator, but is somewliat heavy. Flaky charcoal has a 
moderate density and insulating })Ower. Ihnuice is a poor 
insulator. Slag w'ool is a good insulator, but is very variable 
iu quality and should he specially selected, the heavier kinds 
arc costly per unit volume. Its dust (consisting of glassy 
hairs) is irritating to tlie throat and skin. Asbestos is quite 
umsuited for ordinary insulation. Where u non-conihustihlc 
material is required, magnesia or a selected slag ■wool may be 
used, Fure magnesia powder is not suitable for loose pack- 
ing ; it tends to settle and to percolate through the joints; 
it is supplied mixed w ith a small proportiou of asbestos, and 
where any considerable height is to be filled intermediate 
partitions are advisable. 'J'hc calorimetric results indicate 
that, if care is taken to avoid surfaces with a high emissivity 
for heat, in many cases a good and most economical method 
of iii.sulution is to do away with packing altogether, and to 
provide single or double air spaces, hounded by impervious 
layers. To avoid radiation as far jis possible, smooth white 
surfaces {e.g.y a coating of white paint) should face the air 
spaces. .It is of the first importance that the air spaces 
should be well sealed, especially in the insulation of a cold 
chamber, for, if any cireiilatijii of air is permitted from 
outside it will not only directly diminish the insulation by 
convection, but will deposit moisture on the inner surface 
and thus further impair the efficiency of the arrangement. 

Lightfoot states (Kneyl. Hritt. XXXII. “ Hefrigerating 
Machinery that a usual plan for erecting a cold chamber 
inside a stone or brick building in Englanfl is to leave a 
1 in. air space bounded by a single layer of tougued .and 
grooved boards, and tlu*u to provide a 7 in. space packed : 
with slag wool bounded by two layers of tongued and 
grooved boards. Ho describes the use of cork bricks in . 
Germany, two or three courses of which are employed, i 
finished off with cement. For lager beer cellars, fermenting ; 
rooms, &c., brick walls with single or double air spaces are 
used. In Canada, two or three air spaces are commonly 
use<l, each formed bitween tw^^^yers of tongued and 
grooved wood. On board ship, flaky wood charcoal is | 
largely employed. In Australia and New Zealand, where j 
pumice is very plentiful, it is largely used as an insulator. 1 
In this connection it is interesting to note that powdered 
pumice is much inferior to small lumps, the conductivity I 


I rising to 0*139 (coef. b.) for the powder. Thus a layer, 
; 14 in. in thickness of powdered pumice would be 
required to insulate a chamber as effectively as 8 in. of 
pumice in small lumps or 5 in. of light magnesia. 

In coating hrice pipes it is a common custom to board 
rt.uiid with a trunk about 1 ft. square, and to fill the 
’ intervening space with sawdust. Unless close boarding is 
; secured this lorms a poor insulation as the sawdust, being 
cooler than the air surrounding it, eventually ab.^orbs large 
quantities of moisture, and may then conduct beat three 
times as readily ns dry sawdust (see Table II). 

To insulate brine pipes, wdietlier packing is used or not, a 
closely sealed air space is the first re([uisite. 

Discl'.ssiox. 

' Mr. John IV. Conn commeuted on the value of 
; Mr, Davies’ results as being unbia^sed by trade influences, 

I With reference to the prublem of steam-pipe covering, it 
I was to be borne in mind that many iusiilators were out of 
i the question, because the tnnperature.s of super-heated 
I steam induced carbonisation and cousequeut ineffectivenebs 
; of the insulating medium. Mr. Davies had given no 
; figures for magnesia, the increasing use of this material 
for heat-insulating work, as iu the Mond gas plants, would 
make sncli figures of considerable interc.st and value. It 
.should also be remembered that, although for filling-up 
purposes the inateriuls tested could no doubt be used, if 
cohesion were required as in pipe covering, a binder would 
iu most cases be necessary, and the effect of the binder 
might be to materially affect the results. 

Mr. Davies had shown the great difference between the 
insulating effect of an air-space in which convection 
currents were prevented, and that of an air-space in which 
convection currents could circulate freely. This difference 
was so great as to induce the view that flic comparative 
value of an insulating material was i)iimarily determined 
by its power of enclo.sing air and of preventing the produc- 
tion of convection currents in that air. 

In valuing an instilating material an irajmrtant point in 
practice was the rale of deterioration of its insulating value 
under the inlliienees of temperature and weathering to 
which it was subjected. The order of cllectiveneps at the 
time of application was not necessarily the order after a 
consi<leruble period of use. 

Mr. Gai'.unf.ii said that it seemed to him that the results 
were of a twofold ebaraeter, depending upon the coustitu- 
lioQ of the material and the convection currents set up in 
the air, and asked whether Mr. Davies had made any 
experiments with a material of low conductivity, moulded, 
or otherwise obtained, in a cellular form. 

iMr. romLEWKLL asked if Mr. Davies had experimented 
with asbestos as an iu.sulating material on steam piping. 

]Mr. Daviks in replying to Mr. Cobb’s remarks said that 
he w’ould include in his paper, before publication, the values 
for magnesia, wliich, owdug to an accident, he had been 
unable to put liefore them. \Vith regard to the use of 
binding materials and the in.siilation of steam pipes iu 
general, he promised to contribute a further note. 

He believed that convection currents w'erc almost 
entirely prevented in the sort of packing he had tested. 
The value of an insulator depends on the real conductivity 
of the solid, and on the volume and distribution of the 
contained air. 

Thu.s solid pumice is evidently a • comparatively good 
conductor, and when it is finely powdered, the number of 
points of contact between the solid particles, and there 
fore the conductivity of the material, is increased ; at the 
same lime the proportionate volume of enclosed air i^ 
diminished. The breaking down of fibrous materials on 
steam pipes might have a similar effect. 

In reply to Mr. Gardner, Mr. Davies said that he had not 
tried any experiment on the lines indicated. 

In answer to Mr. Popplewell, he pointed out that asbestos 
is a poor insulator and a costly material, and should only 
be used where its infusible and fibrous properties make it 
of special value. 
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NOTE ON SEEENIDM IN COKE. 

UY J. F. SMITH. 

>'ome time a^o, while examining samples of coke for 
arsenic by means of the sulphide method, it was noticed 
that home of the samples gave a sulphide of a lemou yellow 
colour, while on passing more hydrogen sulphide, a portion 
of it changed, and some rod particles separated ; on allowing 
tlu* liquid and precipitate to stand in a warm place for about 
18 hours the colour of the precipitate was found to have 
clmuged to a dark brown. Larger quantities of the pre- 
cipitate were prepared and analyse<l qualitatively, the 
results of Mhich showed that it consisted only of selenium 
and .hiilphur. 

deposits, obtained in a Marsh’s apparatus, were oxidised, 
subliuied, and examined under the niieroscope, and were 
fouml to consist entirely of a fernlike structure. 

As some of the samples contained traces of arsenic as 
■well iis selenium, it was decided to try the method and 
appaialms devised by L. v. Labo and Fresenius, for the 
]>uipo.se of separation. 

It will be remembered that this method is based on the fact 
that a mixture of 3 parts of sodium carbonate and 1 part 
of potassium cyanide will retain any substance other than 
arsenic, w hen heated in a slow current of carbonic acid. 

it was thought that by taking advantage of th{.s, the 
arsenic could bo obtained from the precipitate in the form 
of a mirror, so that it could be estimated by comparison 
Avitb standard mirrors ])ropared in tlie same way, and then 
editain the selenium from the residue left iu the boat, in 
which it wouhl probably be in the form of seleuocyaiialo of 
potas.'iium, which is soluble, in water, and from which solu- 
tion the selenium could be precipitated by means of 
hydrochloric acid, as a red flocculent precipitate which 
could be w ashed, dried, aud weighed. 

After several trials it Avas found that it Avoiild be necessary 
to reduce the first precipitate obtaimd fmm the residue 
a second time, and also that it would be necessary to purify 
the red precipitate obtained after this secona reduction, b‘y 
disso.ving It in a saturated solution of potassium cyanide, 
and n luecipitate by means of hydrochloric acid. 

The folloAviiig Avas the method of proceeding finally 
adojitcil : — 

From 100 to 200 grins, of the finely ground coke or fuel 
AAcre Aveighed and placed in a largo porcelain basin, mixed 
Avitli sutiiciciit distilled Avater to form a paste, to which was 
added from 100 to 200 c.e. of pure hy'drochloric acid. The 
dish and its contents Avert* then heated on a Avater bath, aud 
about 0 -5 gnn. of pure chlorate of potassium aa ss added 
every T) or 10 minutes for about an hour, after Avhich the 
liquid Avas poured through a filter, the residue again heated 
Avith pure hydrochloric acid and chlorate of potassium until 
nothing more could be extracted that AA^as precipitated Avith 
sulphuretted hydrogen. The contents of the basin were 
then transferred to tho filter and Avell washed with hot : 
distilled water. The combined filtrates and washings Avere 
then heated on a water-bath until the smell of chlorine had 
disappeared. 'The solution was then reduced with a slight 
excess of pure sulphurous acid, and again heated until tho 
oxci’ss of sulphur dioxide was expelled. 

The solution was then allowed to cool to 70'^ C., and a i 
current of jmre sulphuretted hydrogen, prepared by the 
method given by Divers and Shimidzu, in the Journal of i 
the (Chemical Society’s Transactions for 1884, page 699, j 
was passed through it until saturated ; the solutioo, &c., j 
Avere then alloAved to stand in a warm place during tho 
night, after wdiich the precipitate was collected and washed i 
in the usual manner, the filtrate and washing being again 
treated with sulphuretted hydrogen to make sure that 
everything had been precipitated. 

The precipitate was then repeatedly digested Avith a little 
ammonium sulphide, for some time on a water bath, after 
AAmch the solution was filtered from aoy suspended 
matwr, which was well washed, and the washings added to 
the filtrate. ® | 

The sulphides were then reprecipitated from the eolu- | 
tion by means of pure hydroohloric acid, the precipitate t 


AA'as collected on a small filter, AA^ashed, and dried at a 
temperature a little below loo^ C. The filtrate and 
washings were then conceiitriited, and, if anything separated, 
it was added to the main precipitate. 

When the precipitate was dry it was mixed with drieil 
pure potassium cyanide aud carbonate of soda ; the mixture 
was then placed into a porcelain boat. 'I'he boat and its 
contents were then jilaced in the reduction tube of a Babo 
and Fresenius apparatus and reduced in a slow current of 
dry carbonic nciil according to their instructions, aud any 
mirror formed Ava.s compared Avith standard mirrors for the 
estimation of the arsenic. 

After the apparatus bad cooled, the boat wits Avithdrawn, 
and the residue dissolved in hot distilled water; the 
solution so obtained was noAV saturateit with pure hydro- 
chloric acid and boiled for some time; the precipitate wa.s 
filtered otf, washed, dried, aud again reduced with a fresh 
portion of the cyanide and carbonate of soda niixture, any 
arsenic deposited in the ri‘duction Avas estimated and added 
to the amount found by the first mirror. 

The residue in the boat Avas again dissolved in water, and 
the solution .saturated Avith hydrochloric acid aud boiled ; the 
red precipitate was collected on a small filter, washed and 
dissolved in a hot saturated solution of potassium cyanide ; 
the solution was then filtered, if necessary, and the aolutiou 
saturated Avith jmre hydrochloric acid, and boiled for about 
I .*> liiinutes, after whicli it was allowed to stand for some 
hours. 

The red precipitate of selenium Avas colh'cted on a tared 
filter, AA’asbed, ami dried at a tempi*rature slightly below 
100'^ C., and finally over concentrated sulphuric acid until 
the Avcight was constant, the int leased weight of the filter 
giving the amount of selenium present in the amount of 
coke taken. 

The amount of selenium found in eoKe from several 
parts of Vork.shire by the above method varied from a very 
slight trace to 0 ()15 per cent. 

Though all the reagents iiseil for the above had been 
specially purified, it Avas preferred to make blank tests, 
using the same quantities of the reagent, «!te. us in tho 
actual tests, in oriler to avoid any chiinec of contamination 
from the vcs.sels, ike. used. 


(Z^bituai)). 


CHAULFS M.VllTIN STILLWFLL, A.M. 

MKMUEJt OF TUB SOCIKTY OF ( 'llKAJiCAL IXOUSTKY, 

AND OF tup: JS’kav Yokk Section. 

Chaui.ks Martin Stillwell, A.M. , died Jan. 11, 1903» 
at his home in Brooklyn, lie Avas a graduate of Brown 
University, of the class of 1806. For tivo years after 
graduation he tilled the position of tutor in chemistry at 
his college. In the year 1868, he opened a laboratory 
in New York City as analytical ehemist. 

Mr. Stillwell Avas ti member of several chemical 
societies, a contributor to the chemical journals, and 
was Avell kuoAA'ii for his ability as a skilful analyst. His 
quiet, noassuming manners, and his generous, sympathetic 
nature, Avon for him a large circle of Avarin friends, who 
sincerely mourn his loss. 
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L-PLANT. APPAEATUS, AND MACHINERY. 

English Patknts. 

Temperature Indirator. L. W. Winship, London. From 
A. Heinz ol Cie., Ilerstal, Belgium. JOng. Bat. 13,95G, 
June 19, 1902. 

The instrument has a coiled expansion tube fixed at one 
end, and adapted at the free < nd to move a pointer over 
an index scale or dial. The .scale or dial has a seric.s of 
holes to receive a movable pin or pins, inserted in positions 
corresponding with the predetermined limits of temperature, 
and, when engaged by the pointer, the circuit of an electric 
bell or other signal is completed, — U. A. 

Vacuum Evapoi'athuj Apparatus \^Salty Caustic Sodoy and 
Saccharine Soluttonsy C, Ordway, New York. 

Eng. Pat. 20,147, Sept. 15, J'J03. 

See U.S. Pat. 709,172 of 1902 ; this .lourual, 1902, 1267. ‘ 

— R. A. 

Distilling Apparatus. W. E. Lummus, Lynn, Mass., 
U.S.A. Eng. Pat. 2.5,907, Nov. 25, 1902. 

The liquor to be treated is vaporised in a still, and the 
vapours are passed upwards through a rectifying column, 
in which they are subjected to a fractional condensation 
and distillation, the most volatile of the vapours passing 
from the top of the column to be condensed in a separate 
condenser. The rectifying column consists of a series of 
similar chambers, D, separated by diaphragms, 1)^ The 
vapours enter each chamber through a “ staggered series 
of ** boiling caps,’^ li), and bubble through the condensed 
liquid in the bottom of the chamber, vaporising some of 
•the more volatile components of this liquid. The vapours 
then pass upwards in a zigzag direction around intermediate 
diaphragms, F F^ and between cooling tubes, G, whicli 
coudenso some of the heavier vapours, the remaining 
vapours entering the next cbam]|gf^in the same manner. 
The condensed liquid from each chamber overflows through i 
a downtake tube, H, having a liquid seal at the bottom, 
into the chamber next beneath, the residues from the lowest 
chamber returning to the still. The cooUng tubes are 
arranged in inclined or ** staggered rows between the inter- 


mediate diaphragms of the chambers, and are connected m 
series to the cooling jacket of the separate condenser, the 
cooling medium flowing downwards througlx the tubes in 



the column in opposition to the ascending flow of the 
vapours. — R. A. 


United States Patents. 

Filter, C. Scudder, Trenton, N.J. U.S. Pat. 717,932, 
Jan. 6, 1903. 

The filtering medium is carried in the lower compartment 
of a pan which floats in the liquid to be filtered ; the filtered 
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liquid runs from the upper compartment of this pan, by 
moans of a flexible tube, into a reservoir placed bidow. 

—J. \V. H. 

Filter ; JSarrel — . B. Tully, Elkton, Col., Assignor to 
F. M. Wood.s, Teller County, Col. U.S. l*at. 718,680, 
Jan. 20, 1903. 

The filter consists of a revolving barrel, provided with a 
closcly-fittiug lining of acid-proot* miiteriul, such as lead, 
and a series of filters formed in the lining, tlie barrel 
having apertures at the points Avhcre the filters are located. 
A “launder” on the exterior of the barrel is connected 
by a series of branch pipes to the lining, in communication 
viith the filters. — II. A. 

Filter ; Centrifugal . G. Moore, Salt Lake City, Utah. 

U S. Pat. 718,808, Jan. 20, 1903. 

The revolving drum of the filter is of truncate*! conical 
form, and its inner surfaee is corrugated and lined with a 
filtering medium, the corrugations extending so as to direct 
the Hijuid (which is supplied at the top against the Hltering 
medium) towards the bottom of the drum. Near the 
])Ottom, the drum has a seri<\s of apertures, through which 
the liquid is ilischurged into a surrounding trough, the 
solids beiug retained upon the filtering medium. The tiltra- 
lioii is facilitated by imparting a longitudinal jarrir.g action 
to the driving shaft, on which the drum is mounted. — R. A. 

Filler. F. Stincr, Lawrence, Mass. U.S. Pat. 7 18,886, 
Jan. 20, 1903. 

A CASINO is divided, by a niimher of vertical partitions of 
filtering material, into chambers provided with openings 
for the discharge of accumulated solids on I lie inlet side of 
each partition and in proximity to the lower edge thereof. 
An inlet pipe delivers to one of th*; end chambers, and a 
discharge pipe leads from tljo opposite end chamber at the 
axis of the casing. A jiressure pipe is connected witli each 
of the cbambLM’s, by whicli a fluid may be introduced for 
the purpose of cleaning the partitions. Through a stuffing 
box, situated in an ojieniiig in om^ of the end chambers, a 
spindle extends into the elianiher, and carries a movably- 
mounted hruMh in proximity to each partition, against 
whicti the brush is pressed by a spring, ('ertaiii of the 
chamN rs are filled with granular filteiirig material. — 0. S. 

Separator ; Centrifugal . E. Haidolle, Ihiris. 

IJ.S. Pat. 717,903. Jan. 6, 1903. 

In a casing of paraboloid form, conceiitrie dnims of similar 
shape are revolved. 3’he gases (oi* fluids) to bo treated, 
enter at the base (at the vertices of tlie paraboloids) and 
leave by outlets from the several drums. The drums are 
rotated by the driving cog wheel gearing into a worm on 
the drum shaft.—J. W. H. 

Condenser. F. Lamploiigh, London. U.S. Pat. 718,851, 
Jan. 20, 1903. 

This condenser comprises a series of main tubes surrounded 
by a chamber having a steam-inlet, flattened cross-tubes 
fixed within the main tubes and communicating with the 
surrounding space, and jets from the spaces surrounding 
the main tubes, for directing the partially condensed steam 
through the main tubes and on to the cross-tubes. — K. A. 

Furnace ; Hut Air . W. H. Chappell, Morenci, 

Mich. U.S. Pat. 718,980, Jan. 27, 1903. 

The furnace is provided with a horizontal radiator and a 
vertical radiator, in communication with each other and 
with the fire-box and chimney respectively. The vertical 
radiator consists of upper and lower horizontal drums ooii- 
nected at their ends by vertical pipes, tbo upper drum 
being connected on one side with the chimney, and on the 
opposite aide with the ontlet of the horizontal radiator. A 
controlling damper is arranged between the last-mentioned 
two connections. — R. A. 

Oiimiing JVater , Apparatutfor . J. Ellison, Spanish 

Fork, Utah. U.S. Pat. 718,991, Jan. 27, 1903. 

comprises a combined boiling-chamber and 
aistillea-water ehamber, separated by a partnion having an 
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aaceudinir tubular outlet, and, superposed thereon, a com- 
bined eondensiiig-cbauiber and \vat(‘r - reservoir, separjiicd 
by an inverted cone-shaped partition. A balfle-plato having 
inar^nal flanges is arranged beneath the last-mentioned 
partition, and provided with terminal openings discharging 
into the distilled-water chamber. vVir inlets and outlets and 
a draw-oft* cock are also provided. — R. A. 

[IFrt/erJ Cooler. F. Giittenbefg, Brook! vn, X.Y, 

U.S. Fat. 719,212, Jan. 27, 19U3." 

The liquid to he cooled is delivere*! from a rect'ptacle 
above into a coil arranged in a chamber below, containing 
ice, and it flows by the action of gravity through the coil 
to a discharge spout near the top of the chamber. The 
receptacle for the liquid to be cooled is siijiportcd above 
the chamber by a holder, with its faucet end resting in a 
socket, connected with the inlet end of the coil. — It. A. 

Digester-Linings; Composition for . E. Ilentschel, 

Mn.‘^kegon, Mich. U.S. Fat. 719,216, Jan. 27, 1903. 

The conipo.sition consists of litharge (200 Ib.), Portland 
cement (100 lb), quartz or crushed fire-brick (100 lb.), 
glycerin (20 galls.), and silicate of soda (4.* galls.). — It. A. 

Fulxcii Patent. 

Distillation^ ('onrenfratinti, Pasteurisation, and Hecti^ca- 

tion ; Apparatus and Process for . (lamgou 

Fr. Fat. 319,232, March 3, 1902. 

The process consists in bringing the liquid undergoing 
distillation, into contact with surfaces heated to the most 
suitable rectifying temperatures by vapour coining from a 
separate generator, which last is charged with any suitable 
liipiid. 

The apparatus comprises a vertical cylinder containing 
three or more bulbs, intercommunicating, and supplied 
with vapour from a separate boiler, to which the con- 
densed liquid is coutiuuoiialy returned, after the manner 
of an inverted condenser. The liiiuid to be distilled, 
is pndieati'd by passage through a spiral heater, also 
operated on the thermo* sijiliou principle from the above 
boiler, and is then discharged over tlie bulbs, which effect 
its distillation and rectification. The disengaged vapour 
|)as.scs through the retort-head of tlie (;yliDder, and is con- 
densed by a spiral cooler. 3'he ajiparatus being dosed, 
distiilation may be condueterl in vacuo or at any desired 
pressure. Apart from this, th(3 apparatuH may be used for 
concentrating, stcrili>ing or pasteurising liquids. — 11. T. F. 

II.-FUEL, GAS. AND LIGHT. 

Asr( usion-Pipe Stoppages ; Prevention of . 

Burgemcister, J. f. Gasbelcucht., 46 , [I]» 66 — 67, 

For. several years the author lias successfully prevented the 
formation of obstruetions in u.scension pipes, by means of 
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the arrangement shown in the illustration. Water is ad- 
mitted into the pipe drop by drop, so that it is completely 
evaporated, and the cooling thus effected, prevents the de- 
position of carbonaceous particles. When the method is 
lirst introduced, the carbonaceous deposits already formed 
in the pipe are loosened and flow downwards, so that it is | 
necessary to remove the greasy accumulation frequently j 
from the lower part of the pipe ; but afterwards, when the 
pipe is quite clean, one need only clear the pipe by means 
of a cross-head at each charging of the retort. — fl. B. 

Vuanogen from Coal-Ons. J. Bueb. J. f. (iasbcleucLt., 
46, [5]> 81-83. 

A CKiTiciSM of recent papers by Feld (this Journal, 1903, 
16 — 17) and Nauss. 

In German gasworks the profit on the recovery ot 
cyanogen amounts to less than 2 per cent, of the net 
profits of tlu‘ concern, hut further inducements to adopt the 
process are, the (h'sire to supply a pure gas and to prevent 
the destruction of the plates of gas-holders and the gas- 
meters. Tlie yield of cyanogen depends upon the kind o. 
coal used and the temperature of carbopisation. Ihc fol- 
lowing table is based on the actual results of a year’s work- 
ing, the yield being stated as grms. of rrussian blue, in the 
cyanide mud, per cubic metre of gas 


Works. 


Kind of Cuul. 


Prussian TUiu‘. 


Potsdam . 
Warsaw . 
Ruhrort . 


Pn^lisb 

I llp|M>r Silesian. 
Wii.tphaliaii. . . 


( Jrms. per cb. m. 

1- t.) 1 

2- S7 : 


la those works tho extrsetioa ot the cjaaogcu from the 
iras was tochnioally pertoot. 

Owing to the muoh smaller ejnnogeu-orintoiit of eok» - 
oven gases, the rouovciy in tliis case is impracticable, 
depreciation anil interest on the extraction plant being 

relatively too high. , ^ „ 

The author controverts tlic statement that, to obtiim a 
high yield of cyanogen, by avoiding formation of siilpho- 
cyanidc, it is necessary to remove ammonia as completely 
as possible beforehaml. lly his process which 
upon tho separation of an insoluble double salt o ai 
nium cyanide and ferrocyanide, and which is .applied to the 
unwashed gas, almost all the cyanogen is obtained iis ferro- 
cyanide, only 1 per cent, ot that contained in the mud 
being sulpboeyanide. — H. 1>. 


Fngmsii Patents. 

Coali Binding Materud f<» , and other 

and Process of Producing same. U. do Vulitch, 1 aris. 
Eng. Pat. 2307, Jan. 28, 1902. 

See l!'r. Pat. 317,847 of 1902 ; this Journal, 1902 1446. 

— b . 11. ii. 


Fuel Briquettes ; Artificial , and 3rethod of Mammae- 

turina the same. A. J. Jloult, London. From \V . A. 
konemau, Chicago. Kng. Pat. 20,669, Sept. 22, 1902. 

Two or three parts of anthracite or non-caking coal, "oe 
imrtof cakiu's coal, both reduced to extremely fine powder 
by mechanical means, are mixed together and made up into 
bnquettes with “ boue-soup,” a material obtained by ”6 
alaSghtcr.house refuse with steam under a pressure oMo Ib. 

. and separating the grease and meat-hbre in a filter-press. 
In order to render the agglutiiiant insoluble, and t e 
briquettes not liable to disintegrate on exposure to the 
weather, chlorine is formed within the mass, by incorporating 
with it a suitable quantity ot qpleium hypochlorite, an 
thra adding ferrous sulphate solution , ^ 
may be gmned by immersing the finished bnquettes in 

molten grease, and then treallng ^ndmiT? of 

lime or alum. (See also U.8. Pats. 711,166 and 71 1,167 of 
1009. . ibis .Tnurnal. 1902, 1823.) — F. !*• L. 


Charcoal Brickti Manufacturing Porous Coked 

M. Elb, Dresden, Germany. Eng. Pat. 21,104, bept. 2o 
1902. 

The materiabs which are used for the manufacture of those 
briquettes that are consumed in “ samovars ’’ and the like, 
are mixed with eome substance such as potassium or sodium 
bicarbonate, or an ammonium salt, then formed into bricks, 
dried, iind coked in the usual manner. This process has the 
advantage that the gas liberated by the decomposition ot 
the salts is only evolved during tho initial stages of the 
coking operation, so that the briquettes are given an even 
porous structure all through. They are therefore said to 
burn quietly and continuously. Eng. Pat. 23,0.51, l»9o, is 
referred to ; but in that specification an addition of organic 
matter is suggested, which is decomposed later during the 
coking, and so leaves the briquettes with an unevenly 
distributed porosity. — F. H. L. 

Fuels; Appliance fur Heating. Straining, and Begulating 

liquid ■. T. B. Marchaut, Loudou. Eug. Fat. 

207 I, Jail. 25, 1902. 

The liquid fuel is passed, by gravitation, tliroiigb a tube con- 
taining a scries of strainers, of progressively increasing 
fineness of mesh, to remove the unliquefied constituents, 
the tube being heated, by means of a water- or steam- 3 acket, 
to facilitate the passage of the oil. All the parts are m 
duplicate, so that one set can be removed and cleanca 
without stopping the burner; and either set of strainers 
can be cleaned by means of a reversed jet of steam or air. 
The separate strainers slide on a centre bolt, and can be set 
at different distances by means of corresponding distance 
pieces. — C. S. 

Furnaces [i?of7cr]. J. Hargreaves, Farnworth-ln-Widnes, 
Lancashire. Eng. Pat. 2898, Feb. 5, 1902. 

The furnace has a sloping dead-plate loading downwards 
to sloping fire-bars, the space above the dead-plate being 
kept full of fuel by a feed-hopper. J'lie more volatile 
portions of the fuel are distilled on the dead-i)late, and pass 
to the furnace, w'hile the remainder of the fuel is pushed 
automatically on to the fire-bars. The fire-bars are sup- 
ported on a bearing bar having a channel for water, and 
may be cither stationary or capable of reciprocating move- 
ments. Clinkers, &c., move downwards over the fire-bars, 
and fall into a clinker chamber, wherein any unburnt 
carbon is consumed, Tho clinker chamber is provided with 
a front-grate and rocking bottom-bars lor the discbarp ot 
ashes, &c. Air passages through the walls and roof ot the 
furnace have inlets to tho interior, directed upon the surface 
of tho fuel near the dead-plate. The furnace is supported, 
on wheels to facilitate removal. K. A. 

Furnaces [Foilcrs, ^'c.], R. Herrmann, IMagdcburg, 
Prussia. Eng. Pat. 23,950, Nov. 3, 1902. ^ 

The well-known step-grate, or inclined grate, with short 
horizontal bars, is employed in the furnace, and a channel, 
having a narrow entrance and a narrow exit, leads from 
close above the grate bars to the flues. The mixture o 
gases expands from the narrow inlet into the wider 
the channel, and moves slowly through the channel, so that 
a complete combustion is effected before it reaches the cool 
parts of tho flues. — R. A, 

Furnaces; Calcining or Smelting 

Germany. Eng. Pat. 19,895, Sept. 11, 1902. 

When the upper part of a calcining or smelting 
used for steam raising, by having a water-t ube boiler placed 
in it, it is customary to throw a second brick arch acros. 
tho furnace above the furnace arch proper. This is said t 
have the disadvantage of wasting heat, and of proving 
source of danger. It is therefore proposed to 
upper arch of plates, grooved and tougued together, each 
portion having a short upright tube protected by a c 
cap. Where tho arch springs, there is fitted a wide pip ’ 
leading downwards, through which any water dropping 
a leaky tube is removed, so as to protect 
being wetted. The hot gases pass through the 

means of the upright pipes; escaping from underneath t 

capa. Provision is also made for introdncing c?W an 
between the two arches when It is desired to stop ot diminisb 
generation of steam in the boiler.— F. H. L, 
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Gases for Furnace Combustion f Treatment of . 

G. J. Stock and A. Putnam, Darlington. Kog. Pat, 5326, 
March 4, 1902. 

Gases, such as Mond gas, which burn with a non-luminous 
flame, and which, being too deficient in incandescent carbon 
to radiate heat, cause excessive local heating of furnace 
linings, are mixed with vaporised oil or tarry matter, 
“ whereby tlie insiiiHciency of incandescent carbon is 
rectified and an even radiation of heat secured.’’ — H. H, 

Gas from Gasoline ; Apparatus for Manufacturing 

C. J. .lohnson, St. Louis, Mo. Eng. Fat. 20,718, Sept. 23, 
PJ02. 

An automatically controlled carburetter, comprising a car- 
burettiiig vessel ; a water-motor for forcing air and gasoline 
into the bottom and top respectively of the carburetter, the 
motor being controlled by the movement of a pressure- 
diaphragm therein ; a regulator for controlling the supply 
of gasoline relatively to the air supply; an air-pump; a 
gasoline-pump ; a gasoline reservoir ; and mechanism for 
linking up the various moving parts. — 11. P. 

Calcium Sulphncrjauide ; ^Fanufavlure of \^from 

Gas]. ('. C. Carpenter. Eng. Pat. 22,170, Oct. 18, 
1902. VJl., page 212. 

United States Patents. 

Cornhistion l^rnccss. J. Latham, Philadelphia, Pa. 

IJ.S. Pat. 709,372, Sept. 10, 1902. 

A DOWN draught is eaiised in one part of th(* incandescent 
fuel by a current of pre-lieated air ; this air then passes 
through other parts of the fuel, and afterwards again 
tlirough an incandescent portion. — J. VV. 11. 

Gas } jMethod of Producing . J. K, Stacey, Assignor 

to '1'. K. AMatthews, Nashville, Tenn. U.S. Pat. 718,884, 
Jan. 20, 1903. 

The coal-gas i.s mixed with heated air, in the proportion of 
6 — 9 j)arls to 9 1 — 91 parts of gas, before the temperature 
of the latter has fallen below 200° — 203° E., and before 
purilicatioii, the mixture being immediately passed through 
a seru.bi^er. — C. S. 

Gas; Process of Making . B. Talbot, Leeds. 

U.S. Pat. 718,887, Jan. 20, 1903. 

Co.vn is “ uniformly spread on the surface of a bed of 
distilling coal,” which is maintained at a temperature 
approximating that of the combustion of carbon. The 
bed of coal is kept uiiiformlj’’ stirred, transversely, to 
prevent the formation of ineandescent craters or cavities 
through the upper layers. The rate of combustion is 
regulated by circulating water through the stirring appa- 
ratus; and the necessary amount of air f«)r supporting 
efficient combustion is introduced by a jet of steam 
furnished by the water circulation. The stirring mechanism 
also serves to effect the return of condensable distillation 
products to the region of combustion. — C. S. 

EkKNCH PATEN'fS. 

Fuel; Solid Artificial . A. A. Pihan. Fr. Pat. 

321,628, May 30, 1902. 

Briquettes are made by mixing together 64 parts of 
cinders, 21 parts of coal dust, 8*5 parts of naphtha, and 
6*5 parts of pitch. The employment of mineral, vegetable, 
or animal oils in the crude ; tate as ugglutiuants, is also 
claimed. — F. H. L. 

Coke Oven. T. S. C. Lowe. Fr. Pat. 321,399, 

May 24, 1902. 

Apparatus is described for carbonising coal by an inter- 
mittent process, part of the gas liberated being employed 
to heat the oven and the regenerative chambers, while part 
18 left available for other purposes. There are 67 claims. 
(See also Eng. Pat. 7826 of 1902 ; this Joornal, 1902, 906.) 

— F. H. L. 


Gas-Producer. V. Saviron and C, Mendixahal. Fr. PaL 

321,276, May 20. 1902. 

A FUEL gas is made by charging a certain quantity of raw 
coal on to the top of a mass of ineandescent coke in a 
producer, introduciug below the hearth a current of steam, 
or iteiiin and air, and leading the proilncts through a 
second similar producer to fix the vapours coming from 
the distillation of the coal ; the process being either worked 
intermittently with an intermediate blow of air, or con- 
tinuously with a constant current of air and steam. Coke 
of special hardness may be prepared by working a single 
producer in such fashion that the products of dLtillation 
of the raw coal lying on the top of the coke. have to pass 
downwards through the latter, being tlecomposed and 
tilling up the pores with graphitic carbon. — h\ II. I.. 

Gas-Produccr. C. Whitfield and C. G. Norris. Fr. Pat. 

321,672, June 2, 1902. 

A WA TKK-Ho TiOM gas-produccr at the base of which is a 
grate formed in tin* shape of an inverted V, tlie apex of which 
carries a tube for the atlmission of air. 4’lie usual steam 
injector is fitted laterally, and is connected at its side with 
a pipe leading from the top of the producer, so that the 
gases escaping from the upper part of the fuel may be 
re-iojeeted along with steam and air, into tfie base of tho 
j)rodueer, finally leavit:g it through a flue situated lialf-way 
up.—F. II. L. 

Acetylene Generator, li. J. Bit). Er. Pat. 321,216, 
.May 17, 1902. 

A DRifi'iNfi generator with its water supply governed by 
the bell uiovcnnmts. In tho annular part of tin* gasholder 
receptacle, between the hell and the lank, is a float which 
curries a pipe, with ()[)en end, eomnumicatiug through a 
flexible tube with the water inlet of the decomposing 
ehamher. Normally, this float holds the mouth of the pipe 
above the water level ; hut when tlie hell d(‘>cendH, a 
striker di presses it below the level, and some liquid reaclies 
the carbide, riie carbide vessel contains supi rposed, sub- 
divided h(»xes; the topmost is athicked first, whilst water 
enters, and gas escapes also from the top. The gas pipe 
leading to tho holder, is water-sealed. — F. If. L. 

Acetylene Generator. J. ('houlet. Fr. J’at. 321,232, 
May 17, 1902. 

A Contact apparatus having its water-supply governed by 
the gas pressure. It consists of an upright casing, the 
main portion of which is a di.splacenieiJt-holder for tho 
acetylene ; but at the upper extremity is a separate small 
displacement apparatus for tho supply of water to the 
carbide containers. Tho clo.sed part of the main holder 
communicates with tlie closed part of tho small vessel, so 
that the head of Ji<]iiid in both, is identical. When the 
pressure falls, the level of the water in tho closed part of 
the small hoMer rises above a lateral tube leading to the 
decomposing chamber. There are two of these formed as 
horizontal drawers, at the base of the casing, and fitted with 
carbide rec<*ptucle8 divided by vertical partitijins. The ga.s 
escapes from them through a tall (J-tube, whicli rises and 
descends through the liquid in tho open part of the large 
holder, then enters tho closed compartment, and causes the 
gas to bubble through the water there. The water-supply 
pipe is branched so as to feed either carbi<le-containcr, and 
is fitted with hand-worked cocks. — F. H. L. 

Acetylene Generator. J. W. Weeks. Fr. Pat. 321,419, 
May 26, 1902. 

See Eng. Pat. 11,498, 1902; this Journal, 1902, 1127. 

- F. H. L. 

Naphthalene for Lighting ; UtiUsalion of Vaporised , 

G. P. J. Lion. Fr. Pat. 321,495, May 21, 1902. 

For incaiide.scence lighting, naphthalene, contained in a 
reservoir at the base of the lamp, is kept fused by means of 
a gas or spirit flame, and is forced, by the pressure of its 
vapour or otherwise, up a narrow tube to a vaporiser, which 
is heated by a second flame. The vapour ' issuing from a 
jet on the vaporiser mixes with air, and is burned beneath 
a mantle as usual. For lightmg by a luminohs flame, 
liquefied naphthalene is led down a vertical pipe from a 
reservoir to a vertical ring-shaped tube^ within which a 
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flame is formed by the combustion of the vapour issuing 
from two convergent jets, the ring, vertical tube, and 
reservoir being heated by the flame itself, after a preliminary 
heating by means of a spirit flame. (See also Fr. Pat. 
319,599 ; this Journal, 1902, 1525,)— H. B. 

Lamps^ Incandescent ; Method of Making , and New 

Product resulting from the Manufacfur<\ Sieraens and 
Ilalske Aktien-Gesellschaft. Fr. I*at. 321,412, May 2C, 
1902. 

An amorphous powder of vanadium, tantalum, or niiphiitm, 
or a suitable mixture of these metals with other amorphous 
metallic powders not easily fusible, is made plastic by mixing 
it with a readily volatilised agglomerant, such as paratflu, &c. 
The paste is first heated in a furnace to carbonise or volatilise 
the agglomerant, and is then heated by the passage of the 
electric current, and formed into a coherent metallic body ; 
or the powder may be pressed, without an agglomerant, 
into the desired shape, and be formed into a metallic body 
by the electric current. The peutoxide or acid hydrate of 
niobium and tantalum, which are had conductors, may be 
employed with an agglomerant, and are transformed into an 
oxide of greater conductivity by heating in carbon dust or 
an indifferent or reducing gas, after which decomposition is 
produced by the passage of the current. Combinations of 
the metals in question with the elements of the fifth group 
of the periodic system (nitrogen, phosphorus, arsenic), or 
with sulphur, with or without the admixture of a suitable 
agglomerant, may he employ cd ; or the carbides of the metals, 
with or without the addition of pure metals, nsay he shaped 
as incandescent bodies, and heated with the exclusion of air, 
the carbides being brought into reaction with the oxides, so 
that a coherent pure metallic body is formed, which can he 
given the desired form by lamination, drawing out, pressure, 
&c.— G. H. R. 

Lamps, Incandescent i Method oj Making , and Pro- 

, duct resulting from the Manufacture. Sieimuis and 
22 Halske Aktien-Gesellschaft. Fr. Pat. 321,413, May 26, 
1902, 

The filament is formed of the carbides of vanadium, tantalum, 
or niobium mixed wdth the corresponding metal or oxide, or 
both, or with those of other rare earths. — G, If. IF 

Incandescence Mantle. P. C. Schottmann. Fr. Pat. 321,491, 
May 17, 1902. 

Okuinary mantles are knitted with the smooth side on the 
exterior of the fabric and the ribbed side on the interior. 
As the projections interfere with the action oi the flame, the 
jmtentee either knits tlu; fabrics so as to have the smooth 
side on the interior, or he turns an ordinary mantle outside 
in.— H. B. 

in.-DESTEUCTIVE DISTILLATION. 

TAE PEODDCTS, PETEOLEDM. 

Petroleum} Production of in Hanover and Brumti ick. 

J, H. Sachse. Chem. Uev. Fett- u. Harz-lnd., 1903, 10, 

[0,2-5. 

Pjbtrolbum is found in various places in the great valley 
in Hanover lying between the VVesergebirg and the Teu- | 
toburger Wald : in Wietze, Hlinigsen, Oelhciin, Horst, ! 
and to the east of Brunswick. There are now 12 com- j 
panies at Wietze dealing with petroleum, of which eight 
are concerned with the production. In 1899, the total pe- ; 
troleum produced in Germany w'as 27,027 tons, of which I 
23,554 tons were derived from Alsace. In 1900, the ! 
total production of Germany amounted to 50,375 tons, of I 
which 22,597 tons came from Alsace, whilst the increases of I 
23,848 tons is to be attributed almost entirely to the Wietze i 
industry. The depth of the borings at Wietze ranges from i 
about 150 m. to 200 m., each ]^ng yielding quantities 
ranging from about 200 barrels to 20 barrels or less. 
Wietze oil is dark in colour, and has a specific gravity of 
0*94 at 15® C. A large quantity of the oil, after removal 
of the lighter portions (18 to 15 per cent.) is used, either 
directly or in admixture with Russian residues, ds lubricating 
oil for railways, for which it is specially suitable, on account 


of the small proportion of paraffin that it contains. When 
refined, Wietze oil yields mainly spindle and machine oils of 
very good quality, whilst the by-products consist of an 
extremely small amount of benzine, and about 6 per cent, 
of la petroleum, and the same quantity of Via petroleum, 
j Fractional distillation of Wietze crude oil gives the 
I following results: — Fractions boiling below 100° C., 0*6; 

from lOtP — 15(F C., 1*0; from 270° C., 12*5; 

, from 270°— 300° C., 5 -.5; and above 300° C., 80*5 per 
j cent, by volume. 

I The Oelheim and Horst petroleum industries are ns yet 
insiguificant. Oil obtained at Horst, from borings of about 
190 m. in depth, contains about 6 per cent, of benzine and 
about 35 per cent, of lamp oil. — C. A. M. 

Sulphate of Ammonia Saturator. A. Feldmauu. 

J. f. Ga.shcleucht., 46, P]> H6- 
In an open satnrating-hox is siis]>eiided a lead bell A, in 
which the washed gas collects, and is led into B, where any 
ammonia it may still contain is retained by bubbling the 
gas through sulphuric acid. To avoid crystallisation in B, 
fresh acid is admitted several times during each charge at 
i rt; the excess of partly saturated acid ilowiug down through 



i h to the surface of the Ihjuid under A, where it meets with 
I the residual ammonia in the washed gas. By this means 
the loss of ammonia, as the acid in the saturatcr approaches 
neutralisation, is avoided. — H. B. 

I English Fvtent. 

j Coal- Tar Compositions and Pitches ; Mamifactiu e of 

II. H. Lake, Eondon. From F. J. Warren, Is'ewton, 
Mass., U.S.A, Eng. Pat. 9322, April 22, 1902. 

Ske Fr. Pat. 320,828, 1902 ; this Journal, 1903, 139. 

— T. F. B 

French Patent. 

llydrocarhons of the Homologous .Series, C.JI->a 0 , preseii. 
in Petroleum and Vaseline} Formation of Fatty Acids 

and Soaps from . G. Reale. Fr. Pat. 321,. 5 10, 

May 28, 1902. XII., page 218. 

IV.-COLOUEINd MATTEES AND 
DYESTUFFS. 

Dinitrololuene and Diniirohenzene ; Manufacture of — — • 
E. C. Kayser. Zeits. f. Farb. u. Text. Chem., 1903, 2, 
[I and 2j, IG— 20 and 81—82. 

The author describes the method employed some years ago 
for the manufacture of these products in one of the prin- 
cipal English factories. The details given refer principally 
to dinitrotoluene, because at that time this was the moiv 
important product, being cheaper and also giving redder 
shades of Bismarck Brown and Chrysoidine, more suitable 
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for the rtaining of cheap wood, for which purpose these dye- 
stuffs were in great demand. 

Plant employed: (a) Nitrating Vessel. — This consists 
of a cast-iron cylinder, -J-in thick, 6 ft. high, aud 4 ft. in 
diameter, provided with a cover. The cylinder stands in 
a rectangular wooden box, about 6 ft. square by 4 ft. high. 
A nozzle cast on the bottom of the cylinder projects through 
the front of the box, and is made water-tight with gypsum. 
A short length of iron pipe (about ins.) is screwed into 
the nozzle, the other end carrrying an earthenware or iron 
tap. The box, provided with a water supply, stands on 
brickwork some feet from the ground. The cylinder-cover 
contains two mau-holea and a small outlet for the escaping 
ga8<*.s. A spindle passoa through a stuffing-box in the 
centre. The spindle rests in a removable foot step, and 
carries three parallel agitators, each of which consists of two 
inclined acrewddades. The upper end of the spindle carries 
a toothed wheel, engaging with one on the nniin shaft, 
which drives the stirring apjiaratus of several nitrating 
vessels. The temperature is taken by means of a thermo- 
meter supported in au iron tube screwed into the nozzle 
close to the cylinder. The thermometer passes through a 
a rubber cork, and is kept in position by means of a 
screw-cap. 

(/>) Acid 3f/.i‘cr. — 'rhis is a rectangular east-irou tank 
\ in. in thickness, aud .*) ft. long by ft. wide, by 2 ft. 
deep, fitted with a loose overhanging eover in which is a 
large hole for charging and mixing, and two smaller ones 
for the escaping air and gases. A thick-walled nozzle is 
cast on the wide side, into which a east-iron tup, provided 
with a long handle, is screwed. The acid runs from this 
into a glass funnel resting in a right-angled piece of inch 
piping inserted in the side of the nitrating vessel, where it 
is bent slightly downwards. The acid is mixed in the 
vessel hy iiieans of a rod terminating in a disc, 

(c) Waste Acid Tank. — This consists of a lead-lined 
wooden tank, 7 ft. long by 4 ft. wide, and 4 ft. deep. It 
stnnds at a lower level than the nitrating vessels, the acid 
running from several of these into a lead-lined wooden gutter, 
and is emptied through an earthenware tup inserted near the 
bottom. 

(d) Boiling-up Tank. — A similar lead-lined wooden tank, 
about 7 ft. long by 4 ft. wide by 2V ft. deep, somewhat 
inclined, and provided with a tap. A leaden pipe with 
lateral perforations, resting on bricks, serve.s for boiling up. 

(e) Crystallising Vessels. — Ordinary glazed earthenware 
pots, of the shape of a truncated cone, holding about 20 litres. 

(/) Drainage iVu/d. -This consists of several inclini'd 
wide lead-lined wooden gutters, or troughs, divided by means 
of laths, so that each division supports’ and holds in position 
a crystallising vessel on its side. Underneath the trough is 
a system of steam pipes for Avarming the apparatus. 

With regard to the size and arrangement of the plant, 
several nitrating vessels are necessary, but the tanks 
<lescribed are sufficient for working 1,200 — 1,G00 lb. of toliU)l 
or benzol at one operation. 

Method of Working. — Towards the end of the day^ 
700 lb. of sulphuric acid, 170^ Tw. (GC'^ Ik), are poured into 
(/») followed by 450 lb. of nitric acid, 88^ Tw. (44‘^*1 li.). 
After well stirring, the hole in the cover is closed, aud the 
acid is allowed to stand. At the same time 400 lb. of toluol, 
weighed off in screw-capped iron tins, each containing 
100 lb. and provided with handles, are tipped into the 
nitrating vessels. At 7 o’clock the next morning the 
cooling jacket is filled with cold water, the agitator is started, 
and acid is allowed to flow in, so that the operation is 
completed hy about 8 p.m., the temperature rising in about 
1 hour to 60° C., and remaining at that. A better cooling 
effect can be obtained by corrugating the Avail of the 
nitrating cylinder. The agitation is maintained until 5 p.m., 
when the apparatus is left till the next morning. At 
7 a.m. the dark acid is drawn off ipto carboys, until a 
change in colour denotes the presence of nitrotoluol. The 
apparatus is then closed, the agitator started, and the acid 
prepared the previous day, is run in. This consists of 
1,350 lb. of sulphuric acid (170'’ Tw.) and 450 lb. of nitric 
acid (90° Tw.). The^ acid is allowed to run in so that, 
by 1 p.m. the operation is complete, the agitation being 
eontinued till alMUt 4 p.m. The normal working tem- 
perature, which is reached in about hours, is 115°C. 


The cooling tank contains no water, and the temperature 
is regulated by the rate of flow of the acid. Only very little 
fume is given off. Wheu a sample drawn from the cock 
solidifies on cooling, the operation is complete. The 
agitator is then stopped, and after half an hour the spent 
acid is run into (c) aud the oil subsequently into (rf), which 
is partly filled with boiling AA'ater. The boiling is continued 
for some time, the longer the better, the mixture being 
stirred with a wooden rod. After then standing for 
15 minutes, the oily nitro-product sinks to the bottom, and 
is drawn off into the crystallising vesseks, of which about 12 
are filled. • The product solidifies in 1 — 2 days, according 
to the time of year. In the event of a badly-conducted 
operation giving an oily product, tlie pots are placed on 
their sidci on (/),and slightly Avarmed, in Avintcr, until 
oil no longer drips from them. The solid product is 
eventually turne<l out of the crystallising vessels aud 
broken up by' hand. After the first operation, it is possible 
to use the dinitro waste acid for the manufacture of iiitro- 
toliiol. The mixture then consists of only 800 lb. of nitric 
acid (88° Tw.) Avith the whole of the Avasto acid from the 
dinitro charge. If fn*sh acid be used for each charge, it is 
only necessary to employ for each 400 lb. of toluol, 600 Ib. 
of sulphuric acid ami 400 lb. of nitric acid. 

For the manufacture of dinitroheiizene, more nitric acid is 
Avanted, lOO lb. of benzime requiring 480 lb. of nitric acid 
(88° Tw.) and 720 lb. of sulphuric acid at a temperature of 
70° C. The yield of dinitrotolnenc obtained from 400 lb. of 
toluol, including a small quantity which forms as a crust on 
the top of the Avaste acid Avhen cold, is from 700 — 720 lb., 
equivalent to 00 — 08 per cent, of the theoretical amount. 
The disposal of the Avaste acid from the nitrotoluol manu- 
facture is an important item in the cost of manufacture. 
The dark aci<l, amounting to 13 — 14 carboys from each 
operation, has a specific gravity of 1 33° — 184° Tw. Tt can be 
employed for neutralising the soap lyes from cloth manu- 
facture or for making ferrous sulphate. Employed in the 
manufacture of nitric acid, it yields at most a nitric acid of 
72° Tw., and attacks the retorts to a considerable extent. 
This is avoided hy mixing it with an equal weight of fresh 
sulphuric acid, when a nitric acid of 88° Tav. can be obtained. 
The acid can also be concentrated in large cast-iron vessels 
to 167° Tw., Avlien small (piantities of nitrotoluol and nitric 
acid and torrents of sulphurous acid are given off. The dark 
product obtained, gives a bright nitric acid of 101° Tw. 

Analytical (Jvntrol.—Tha btdW7.o\ or toluol is tested hy 
distilling 100 c.c. in a fractionating flask and shaking the 
first 5 or 10 c.c. Avith an equal volume of sulphuric acid. 
The acid is then druAvn off and the treatment repeated, 
when the volume should remain uiudiangod. The toluol or 
benzol mixed with twiee the volume of sulphuric acid, 
should also impart no colour to the latter. A better Avay of 
testing the benzol or toluol is to convert 200 c.c. of the product 
in question into the iiitro compound in a flask, an operation 
which takes from 2—8 hours. After separating and wash- 
ing in a separating funnel, the nitro compound is heated to 
150° C. The di.8tillate is again treated Avith three times its 
weight of nitrating acid and again distilled up to 130° (A, 
the distillate being measured. The manufacture is best 
controlled by observations of the waste acids. The mono- 

nitro waste acid at 15° C. should shoAv at 1,5° C. 182° 184° 

Tw., aud contain 1 — 1,^ per cent, of nitric acid by weight 
I (I c.c. with 10 c.c. of sulphuric acid in a nitrometer giving 
I fi — 9 c.c. of NO). The nitrotoluol on fractional distillation 
I should not give more than 1 per cent, of unaltered toluol, 
i A normal <iinitro Avaste acid should show 150° — 154° Tw., 
j and contain 8 — 4 per cent, of nitric acid, 1 c.c. giving 20— 
j 25 c.c. of gas. A laboratory method for obtaining dinitro- 
' toluene is also given. A thick-walled roimd flask, holding 
; 3—4 litre.s is provided with a three-holed india-rubbei 
; stopper with thermometer, funnel, and bent glass tube. 
40U grms. of toluol are treated Avith a mixture of 700 
grms. of the strongest English sulphuric acid and 450 grm8« 
of nitric acid (88° Tw.). The temperature is maintained 
at 60° C., the operation lasting about four hours. Aftet 
separating and drawing off the acid, the nitrotoluol is 
treated with 1 ,350 grms. of sulphuric acid and 450 grins, of 
nitric acid (96° — 97° Tw.) for three hours, the tempera* 
tare being about 115° C. ^ The waste acid is then drawn 
off through a funnel provided with a cork, the oil being 
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aftenranU ran into a dish containing ajxrnt * 

For fticond operation >vith 400 grm*. °t ® 

81 -1:^ orNO):aix:d“ wuh g™. of 

nitric acid C88-TW.) ‘'ihe waste acid from this operation 

850 C.C., and contains:’.! per cent, of nituc Odd. 1. • .>• 

Diphenylami„e avd Tohjlpha,ylu,mne • 

F. Kevcriliu and l>. Cr^pieux. Her., U03, db, 

[ 1 ], 29 - 85 . , 

The autliors, in the course of some investigations on dje- 
3uffs I 1^1 r" pared ttie following derivatives i-o-Tob'l- 
2“v:d!Xphe^jla.i.iiie, hy heating together » toil... . no, 
dinltrocblorobenzene, and fused sodium acetate to Z 
TbrprS crystallises in leiuon-yellow pnsins or orange 

"'r* 

cmlaUises in oehre-red needles, and melts at 161° < ■.. whilst 
the corresponding B-tolyl compound forms red needles and 

2-chloro-2'.4'-(liuitro(lii)hcnylammo, ‘ _ . 

loMen-vcllow needles melting at 149 ' and gives, on mtra- 

nmiue^ohtained from 2 .4-dichloniniline, crystallises in long 

amine, obtame , ..o (t ^ dichloro- 

yellow needles melting at ibo ,qo . p 'i hp authors 

havnlsolionto^^ 

rmrthvl-2' 4'-dmitrodiphonylamine-3-siilphoiiate, obtained 

b^hea'liug p-toluidine-o-siilphonic acid, chlorodinitroben- 
,LeTd fused sodium acetate for 1^ hours to 60 C.. 
fe^’s lonE red prisms soluble in water and alcohol, whilst 
Ihrcorrefpondfng derivative froin o-toluidme-^-sulphou.c 

trives yellow misms having similar properties, ^^^art- 

Ihrhl^eUow prisma melting at 209° C. Iloth products 
r Skalis with 5 dark rod colour, and are 
precipitated by acids. 1. > . i* 

''-'"■.s' rS-Srs, 

pjronine-o-carhoxylic aciu 


The authors have prepared the two isomeric compoun^ 
in which the carboxyl group is m the meta and {«» 

position respectively, relative to the central carbon atom. 

For this purpose they have condensed nitrobenzaldehydcs 
with dimethyl-m-aminophenol, obtaining nitrophanyIpy_^ 
nines These, on reduction, yield the corresponding amiM 
compounds, which arc diazolised and converted into the 
oyano derivatives, giving on hydrolysis phony pyroiime 
carbo-vylie acids isomenc wiih ordinary Bhodamine. T o 
intermediate »«- aud p-aminophenylpyronines, "’‘"ck can 
also be obtained by condensing m-antl P-“"''"°’’enza'dehy^ 
with dlinethvl-m-uminophenol, can, after ’,p^ 

combined with phenols, giving azo compounds. the 
isomeric rhodamines dye silk a 

ordinary llhoilamine, and the Anisolme, t.e., the ethyl ester 
of n-Uhodamiuc, gives a violet-pink. An attempt to obtain 
onfinary lihodaniiue by diazotising o-ammophenylpyro- 
uile was imsnccessful. as nitrogen was given off, and it 
; was not found |.ossible to convert the amini. group mto 
the cyaiio and then into the carboxyl group.— 1 . A. k,. 

ZA-Dihydro rychromone ; Synthesis of 

St. V. Kostanecki. Her., 1903, 36, [1]» i-.'^ 

H ail auiilogoiis maimer to that by which Kostniieclci, Paul, 

and Tambor have, synthesised 3-hydroxychromone, tl 

autliors have now obtained 3. I dihydroxycliromoue. (m - 
acctophcuoneilimelbyi ether is 7'*'' "^’*3 Vd ' 

ethvl ester in presence of sodium to a g-diUctoiie 3.4 di- 

mcthoxv-9-hvdioxvbenzoylpyruvie ethyl ester, which, on 
boiling with hyilrochlmic acid, gives 3.4-dimethoxychro- 
mone-0-carboxylic acid crystallising from alcohol iii needles 
meltine at ’372 C. This product, on distilliitiou, loses 
cmboir dioxide, giving 3.4 - dimethoxychromone, which 
melts at 124° C., and yields, on boiling with hydnodie 
acid, 3 . 4-dibydroxyohromone— 


Oil 

HO -0-CII 


\/ 


CO —OH 


i\^ 


, N(CH3),C1 


'-CO5H v 


’^NCCHa), 


The substance erystallises from vviiter m long shining; 
white needles melting at 262° C. It dissolves in alkalis 
with an orange-yellow colour, shows the pyrocatechol 
rc.Uion with ferric chloride, and gives some unimportant 
shades with Seheurer’s mordants. Ihc crystals ‘hssolve 
with a slightly yellowish colour in concentrated sulphnrit. 
ac h iuhc^so ntion is non-flnoresceiit f d.acctyl com_ 
nound can he obtained with acetic anhydride and fused 
'sodium acetate, crystallising from dilute alcohol m plates 
meltipg at 1K>’ C. — 1. A. L. 

MUjo; CoUoUUa . K. Mf’h'7 -'d ’n/'‘rPl' 

mann. Zeits. f. Farben- u. lextil-Chem., 1903, 2, 

25 — 2G. 

Hys.vt.bic acid and protalbic acid, products of the alkaline 
,v Iro vsis of egg albumin, convert indigo into a collo d.d 
fornn ^ For this purpose, 13 grms of a 20 per cent, indigo 
paste are suspended in 200 c.c. of water, and “^ed w h 
4 grms. of caustic soda and 10 gnus, of solid sodiui 
iyflrosulphite in 100 e.e. of water. 

the contents of the flask, the indigo is reduced, ana, 
after cooling, a faintly alkaline solution of 4 g™s^ o 
Ivsalbic acid, ussnming an average yield of 2 j per cen • 
(Paal, this Journal, 1902, 996), or an equivalent amoui 
of protalbic acid, or a mi-xture of the two, *d 'mixe.l 

solution is then filtered in ii current of .■onl-gas, “’td me ^ 
with 80 c.c. of commercial hydrogen peroxide. I , 

perfectly stable solution of colloidal indigo, which ca 
evaporated to dryness, yielding an easily soluble 
mass. Orgauic acids, such as acetic, “^‘“’‘c, tartaric, 
citric acid, produce in the aqueous soluUon, cither at o 

or after some time, a blue nU. tli 

dissolves on making the solution alkaline. Ammon^ 
fixed alkalis, and their sails give no 
alcohol, acetone, and pyridine throw down indi^. Inav 
destrovs to a certain extent the stability of we so at 
owing'to the loss of lysalbio acid, which diffuses out 1 
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gabititadoii of other colloidal sabstaoces, lach as gum 
dextrin, gloe, or tugar, in place of those employed, only 
Yields ordinary indigo. Colloidal indigo can be employed 
fbr dyeing in the case of vegetable fibres, alternate passages 
at the or£nary temperature through the solution and dilute 
sulphuric acid giving, when frequently repeated, the desired 
shade. Animal fibres require mordanting with alumina or 
sulphur, and are dyed with the aid of heat. The shades 
obtained are, as regards fastness to light and rubbing, not 
inferior to those from an ordinary indigo vat, but th^y are 
not so fast to soap and milling. Colloidal indigo is also 
suitable f<>r making writing ink, being somewhat faster to 
light and water than the so-called aniline inks.— T. A. L. 

a'Naphthol ; A Reaction for -. H. Arzberger. 

XXIII.. page 231. 

English Patents. 

Monoformyl - Uj - - Naphthylene-diamine or ^^-Mono- 

sulphonic Acid i Preparation of . E. Gaess, Frei- 

burg. Eng. Tat. 3152, Feb. 7, 1902. 

13r heating together formic acid (20 —30 per cent, solution ) 
with 1.4.6- or 1.4. 7-naphthylene diamine sulphonic acid, 
or a mixture of these acids, one of the amino groups is 
formylated, and the resulting compound gives a sparingly 
soluble yellow diazo compound, which combines with 
naphthols, naphthylamines, and their sulphonic acids to 
form certain valuable azo dyestuffs.— T. A. L. 

Monazo Dyestuffs and of Intermediate Products for Use 

therein ; Manufacture of Mordant-dyeiny . C. D. 

Abel. From Act.-Ges. f. Anilinfabr., Berlin. Eng. Pat. 
4028, Feb. 17, 1902. 

Sek Fr. Pat. 318,806; this Journal, 1902, 1452. — T. A. L. 

Sulphur Colours; Manufacture of , and Materials 

for Producing the. Same, R. B. Hansford. From 
L. Cassella and Co., Frankfort-on-Maioe. Eng. Pat. 
4653, Feb. 24, 1902. 

The Indopbcnol obtained by oxidising a mixture of p- 
aminopheuol and xylenol (CH3:CH3:OH 1:4:5), or the 
corresponding p-hydroxyphenyl-/;-hydroxyxylylamine or a 
derivative thereof, is heated w’ith sulphur and sodium 
sulphide at about 120® C. The product dyes unmordanted 
cotton fast deep violet shades from a bath containing 
sodium sulphide. — T. A. L. 

Sul" hurised Dyestuffs; Manufacture of - W. G 

Thompson and C!o., Ltd., and L. E.^ Vlies, Manchester. 
Eng. Pat. 4708, Feb. 25, 1902. 
HrDROXTNiTuoDiPHENTLAMiNE (from p-aminophcnol and 
1 .2 .4-chlorodiaitrobenzene) is combined with diazo com- 
pounds of the benzene and naphthalene series. The 
resulting azo derivatives are heated with alkali sulphides, 
with or without the addition of sulphur. A further series 
of dyestuffs is obtained by adding picric acid or dinitro- 
phenol to the melt from the above-mentioned azo com- 
pounds and polysnlphides. The products dye uumordanted 
cotton black. — T. A. L. 

Sulphur Dyes; Manufacture of — . H. H. Lake. From 
Chem. Fabrik vorm. Sandoz, Basle. Eng. Pat. 7849, 
April 3, 1902. 

Bronze to dark brown sulphide cotton dyestuffs are 
obtained by heating, with sulphur and alkali sulphides, 
3 - bydroxyuaphthoqumone - alphjlimino and )3 - hydroxy- 
: naphthoquinone m-nitro or m-aminoalphylimino compounds 
at temperatures from 240® — 300® C. The pr^ucts dye, 
from salt baths, shades which are fast to washing, alkalis, 
acids, and light, and are not materially altered by oxidising 
agents or bichromates. — T. A. L. 

United States Patents. 

Azo Dyti Yellow ; and Process of Making Satne, F« Runkel, 
Elberfeld, Assignor to Farbenfabriken of Blberfeld Co., 
New York. U.S. Pat. 712,048, Jan. 27, 1903. 

iiAZOTiSED p^snlpbaniHo odd is oombioed with a-metbyl- 
Tdole. The resulting axo compound dyes wool greenish- 



yellow shades fast to light, i^ds, and alkalis. (See Fr. Pat. 
321,521 below.)— T. A. L./ 


/ 

Yellow Azo Dye, and P/ocess of Making Same. F. Runkel, 
Blberfeld. Assignor ID Farbenfabriken of Klberfeld Co., 
New York. U.S. fsi. 719,049, Jao. 27, 1903. 

Diazotisrd o-toluijline is combined with the sulphonic acid 
of u-mcthyliodole,. giving a yellow dyestuff for wool fast to 
light. (See Fr. Pat. 321,521 below.)— T. A. L. 

French Patents. 

Anthraquinone Dyestuffs; Manufacture of New — . 
Farbenfabr. vorm. F. Bayer and* Co. Supplement dated 
May 16, 1902, to Fr. Pat. 243,315, Dec. 3, 1894. 

According to a previous supplement, purpurin sulphonic 
acid, when condensed with aromatic amines, yields condensa- 
tion products insoluble in water, owing to the eliminatiou of 
the sulphonic acid group during the reaction. The products 
are identical witli the mono- and dialphyl derivatives of 
purpurin described in the chief patent. The patentees now 
find that by heating purpurin sulphonic acid with an 
aromatic amine fe.g.y p-toluidine) at a moderate tempera- 
ture (90® — 120® C.j in presence of a condensing agent such 
as boric acid, new dyestufts are obtained, the sodium salts of 
which are soluble in water and give pure blue shades on 
unmordanted wool. — T. A. L. 

Acridine Dyestuffs ; Manufacture of — — - Sac. Anon, 
des Prod. F. Bayer and C >. Fr. Pat. 321,272, May 20, 
1902. 

See U.S. Pat. 716,084 ; this Journal, 1903, 90. — T. A. L. 

Azo Dyestuffs, and Intermediate Products for Making the 
Saine ; Manufacture of New — — . Soc. Anon, des 
Prod. F. Bayer and Co. ‘ Fr. Pat. 321,521, May 29, 1902. 

Certain indole derivative.si, such as a-metliylindole (Pr-2- 
methylindole) and B., Pr-2-dimcthylindole, by treatment with 
fuming snlpburic acid (20 per cent, SOj), are converted into 
sulphonic acids, which combine with diazo compounds even 
in a strongly acid solution. Analogous products are ob» 
tained by combining sulphonated diazo compounds with 
indole derivatives. The dyestuffs give yellow to yellowish- 
orange shades on wool from an acid bath. — T. A. li. 

Sulphide Dyestuffs ; Manufacture of Brown — — . Kalle 
ami Co. Fr. Pat. 321,329, May 21, 1902. 

When w-dinitrotoluene (CH3:NOa:N02 1:2:4 or 1:2:6, 
or a mixture of the two) is fused with sodium sulphide and 
sulphur, different products arc obtained according to the 
proportion of sulphur employed. With sodium sulphide and 
little sulphur a dyestuff is obtained which is readily soluble in 
water, and gives reddish-brown shades on cotton. If, how- 
ever, dinitrotoluene be heated with sodium tetrasulphide and 
sulphur to about 230® C., a melt is obtained which requires 
a subsequent treatment with sodium sulphide in order to 
render it soluble. The product thus formed, dyes unmor- 
danted cotton brighter and more orange shades. — T. A. L. 

Azo Dyestuffs ; Manufacture of Formyl Intermediate 
Products and — derived therefrom. Le.s Fabr. de 
Coni, d’ Aniline et d'Exiraits ci-dev. J. R. Geigy. Fr. 
Pat. 321,351, May 22, 1902. 

FoRMYLp-PHENYLENE diamine and alkylformyl /}-pheny- 
lene diamine are obtained by reducing with iron and acetic 
acid p-nitroformanilide and p-nitroalkylformanilide^ respec- 
tively. These products after diazotisation combine with 
phenols or amines or their derivatives, and the formyl group 
can be split off from the resulting compounds, which can 
then be rediazotised and combined with a suitable com- 
ponent. In cases in which the first combination is with an 
amine capable of subsequent diazotisation this operation 
may be carried out, the resulting product combined with a 
suitable component, the dyestuff then finally hydrolysed, 
and, If necessary, again diazotised and combined. The 
manufacture of formyl derivatives of sulphonie and cat- 
boxjlio ac^ of aromatic amines is also clatmed^ as well as 
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th^ of the formyl derlTatlv^^f aminonaphthol aulphoorlc 
acids. The latter combioe wnih diazo compounds, forming 
aio dyestuffs, or with the intel^ediate compounds from 
diphenyl derivatives, giving mUed^azo dyestuffs.—T* A. 

Acridine Dyestuffs / Manufactu^ of — . Badisohe 

Anilin und Soda Fabrik. Fr. Pii^. 321,393, May 21, 
1902. 

Sed U.S. Pat. 716,204 ; this Journal, 19^, 90.— T. A. L. 

Polyazo Dyestuffs; Manufacture rj .. Act.-Ges. f. 

Anili’nfabr. Fr.Pat. 321,626, May 30, 1902. 

Sin U.S. Pat. 717, .550; this Journal, 1903, 140. — T. A. L. 

Azo Dyestuffs; Manufacture of Nitroalphylacidylamino^ 
naphthol Sulphonic^ Nitron Iphylaminoacidylaminomph- I 
thot Sulphonic, Aminoalphylacidyluminonaphthol Sul- 
phonic, or Aniinoalphijlaminoacidylaminonaphihol Sul- 

phonic Acids and New derived from them. Soo. 

pour rind. Chim. it lUle. Fr. Pat. 321,640, May 31, 
1902. 


caset the entrance of i these diazo eompounds kto the 
phenol side (>f the aminonaphthol sulphonio acid, prodnoes 
an opposite effect. Thus B^aphthylamine oiB..tbe phenol 
side gives violet shades with dyestuffs of the 1 .8.4*amino- 
naphthol sulphonic acid. On the other huid,* p* and 
o-nitraniline and their substitutioa products pr^uee as 
developers on' entering the phenol side of the aminonaph- 
tbol sulphonic acid, in comparison with other developers, 
greener shades, so that with these developers, for example, 
all dyestuffs of the 1 .8.5>aminonaphthol sulphonic acid 
develop to a greenish-black. Several of these examples 
are given in Ger. Pat. 116,676, and one is more particularly 
described. This product is termed Nigrophor, and . is 
obtained by combining 1 . 8 . 5-aminonaphthol sulphonic acid 
with /)-dichloraniIine. It is represent^ by the formula— 

OH NHj _ 

SO3H 


See Eng. Pat. 13,778 of 1902; this Journal, 1902, 1274. 

~T. A. L. 

Tanning and Dye-Wood Extracts ; Manufacture of — 
A. E. Peyrusson. Addition, dated May 22, 1902, to Fr. 
Pat. 318, .523, Feb. 8, 1902. XIV., page 219. 

Y.-PREPARING, BLEACHING, DYEING. 
PRINTING. AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Black Primary Disazo Dyestuffs on the Fibre ; Formation 

of . W. Fibers. Zeits. f. Farb. und Text. Chem., 

1903, 2, [2], 26—31. 

The early attempts to obtain black azo dyestuffs on the 
fibre by combining fi-naphthol with Naphthol Black or 
with diazotised Azotol C gave results much inferior to those 
produced by logwood or ordinary Aniline Black. Better 
results were obtained by .substituting for the fi-naphthol, 
1.7-aminonaphthol (BI)), which gives a tolerably fast 
black with diazotised p<nitraniline. Especially valuable 
reaults are obtained by substituting for fi-naphthol the 
monoazo dyestuffs obtained from 1.8.5- and 1.8.4-amino- 
napbtbol sulphonic acid combined with 1 mol. of the 
diazo compounds of chlorinated, brominated, or nitro- 
aromatic bases. The combination takes place in acid 
solution, the azo group entering the amino side of the 
molecule, so that on coujjling on the fibre with a second 
diazo compound, the latter enters the hydroxy .side. It is 
noteworthy that these disazo dyestuffs, when formed outside 
the fibre, are not suitable for giving black shades on cotton. 
Wiih regard to the shades obtained, bases of the benzene 
series and their substitution products give redder shades 
than those of the naphthalene series and their substitution 
products, whilst in the benzene series o-toluidine gives 
the reddest shades, followed by aniline and then 
p-toluidine. The introduction of chlorine has a reddening 
action— -more so than bromine in the same position. 
The nitro group in the 0- or m-position acts similarly, 
whilst it has a greening tendency in the ^)-po.sition. Of 
amines of the benzene series, picramio acid stands 
nearest to the bases of the naphthalene series in giving 
green shades. 1.4 - Nitronaphthylamine gives greener 
shades than the 1.5-derivative, approximating in this 
respect to a-naphthylamine, whilst fi-naphthylamine usually 
gives the greenest sbatles. The brightest shades are 
obtained by development with diazo compounds from those 
dyestuffs which contain in the amino portion of the amino- 
naphthol sulphonio acid, o-nitraniline or its substitution 
pr^uets, chloronitmniline, NH3 : NO, ; Cl » 1:2:4, or 
nitraminophenol ether, OB ^1:3: 4, followed 

by p-nitraniline. llie ^dniMst shades are produced by 
dinitraniline, 1.4- and 1.5*ikitronaphthylamine giving on 
development a neutral black. 'Hie combinations of 1.8; 
aminonaphthol sulphonio acid with the same developera give 
greener or l«e» red shadea than the . 1 .8.4 acid. In many 


and when combined with a diazo compound, the latter 
enters the molecule ortho to the hydroxyl. It is especially 
suitable for printing, for which purpose the Nigrophor is 
mixed with a suitable thickening and priate<l, the goods 
being subsequently passed through a diazo bath. With 
a-naphthylamine a black is obtained faster to soap than 
that with p-nitraniline. The black can also be developed 
directly by printing a mixture of Nigrophor and Nitrps. 
amine lied with a suitable thickening, and hanging the 
goods in a warm place or steaming them for a short time. 
The shades obtained are fast to acid and chlorine, and the 
process has the advantage over the ordinary Aniline Black 
process that it does not tender the fibre. — T. A. L. 


Dyeing ; Use of Sodium Acetate in . M. Frud’homme. 

llev. Gen. des Mat. Col., 1903, 7, [74], 40—41, 

According to v. Georgievics, a line red shade is obtained 
on wool mordanted with alum and tartaric acid when dyed 
with Alizarin in presence of sodium acetate. The dyeing, 
however, is not so fast to acids as that obtained with acetate 
of lime. This statement is confirmed by the author, who, 
however, finds that if the dyeings so obtained on cotton 
or wool be boiled in a dilute bath of calcium acetate, the 
shades become somewhat darker, and are then fast to acids, 
so that the sodium has been replaced by calcium in tho 
aluminium alizarin lake. This reaction emphasises the 
important part played by lime in the composition of 
aluminium alizarin lakes fast to acids and boiling soap. 
The analysis of an ash from cotton dyed as above, showed 
the proportion of alumina to lime to be 2Ala03 to 3CaO. 
Uoseustiehl finds that when dyed in presence of acetate of 
lime, each molecular proportion of Alizarin combines with 
one molecular proportion of lime, and the lake contains 
two molecular proportions of alumina, three of lime, and 
three of Alizarin, and has the constitution — 


1^1 

\/ 


O.CaO 


— CO — 
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due to interaction of the hydroxyls in the molecules of 
the aluminium hydroxide Al(OH)3, calcium hydroxide 
Ca(OH)3, and Alizarin in three successive phases. — T. A. h. 


Hydrossdphite Vat ; Determination of the Value of the 
. W. Kielbasinski. XXIIL, page 231 . 

Englmh Patents. 

Betting of Flax, Hemp, Bamie, and the like ; Process 
Apparatus for the Expeditious — . A. van Steenkiste, 
Brussels. Epg. Pat. 244, Jan. 3, 1902. 

Flax and simitar textile fibrous materials are.suhieete<l. 
about an hour each firsts to water at a, temperature of 
,lt)0° Q. for ,tk4|Fn>o9a of converting one of the pectinou* 

constitaents ol' the fibres into soluble hbidi ao*'’ 
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econdly, to water heated by stera under three atmoupheres* 
)re88ar8| to transform the remaining pectinous matters into 
loluble metapectio and pwapectio acids. Owing to the 
arger proportion of pectin present in themi hemp and 
■amie require to be treated twice in the second of these 
Aths, to ret them completely. Before the fibrous materials 
ire removed from the second bath, about 3 per cent, of 
dycorin or sodium solphoricinate is added to it, to render 
he materials soft and silky, when dried, and to prepare 
hem for the operation of scutching, and thus render 
innecessary the process of greasing with tallow. 

The apparatus employed, consists of an openwork 
casket, for the reception of the textile materials, on an 
^xial shaft, which is operated intermittently in order to 
iffect partial rotations of an openwork drum with longitu- 
Linal bars or rails, which serve as supports for the basket, 
Q combination with a boiler or digester. A claim is also 
nade for the apparatus by means of which the intermittent 
>artial rotations of the drum are effected. — E. B. 

inirml Fibres Intended to be Dyed ; Treating . 

J. Y. .Johnson, London. From The Badische Anilin und 
Soda Fabrik, Liulwigshafen-oii-Bhine. Eng. Pat. 4175, 
Fob. 18, iy02. 

Ike Fr. Pat. .318,741 of 1902; this Journal, 1902, 1532. 
t is stated that the adinity of animal fibres for basic dye- 
tuffs, appears, as a mle, to be increased rather than 
ecreased by treatment in the manner described {loc. cit.). 

— E. IL 

lyeing Apparatus. B. Siegel and G. Schiitze, Poessncck, 
Germany. Eng. Pat. 21,631, Nov. 10, 1902. 

'his apparatus, in which the circulation of dye liquor is 
ffected alternately in opposite directions, is characterised 
y the renewing dye liquor being introduced into the liquor- 
upply pipes at points some distance away from the liquor- 
ilet orifices, to the end that the renewing liquor may 
ecome intimately mixed with the circulating liquor before 
lis comes into contact with the textile materials w’hich are 
oing dyed. — E. B. 

)iUng and Finishing Textile Materials ; Processes for 
it. S., J. H., and F. 11. Carmichael, Paris. Eng. 
Pat. 6998, March 11, 1902. 

HK objects of this Invention are - (1) To effect in a 
ngle operation the oiling, finishing (sizing), and weighting 
P textile materials, by the use of a njixture of casein, 

B parts ; soap, S parts ; sodium carbonate, 2 parts ; 
liucral “ or like oil, 60 parts ; water, 300 parts ; and 
tading substances, 200 parts. (2) To finish (size) and 
eight textile materials in a durable manner, i e., so that 
ley shall he capable of undergoing the operations of 
leaching, mordanting, dyeing, and printing, by the use of 
isein as the medium for fixing the weighting materials, 
he use of sodium carbonate along with the casein is, it 
stated, not only unnecessary, but is even deleterious, if 
le latter substance has been suitably washed, and thus 
eed from acid impurities, — E. B. 

'hread or Fabric with Metallic or Metallically Glittering 
Coating^ and Method of Producing Same. E, and W. 
Leuscher, Tcutschenthal, Germany. Eag. Pat. 18,684, 
Aug. 25, 1902. 

o make them appear like metal threads or metal fabrics, 
reads or fabrics “ of any description ” are coated with 
‘Wdered dyestuffs, especially those of the azo or nzoxy 
nes, or with metallic powders, by means of caoutchouc, 
ar-agar, starch, isinglass, gelatin, gutta-percha, resin, or 
^er colloidal substances. These are applied in various 
ys; thus, for example, the fabrics to be coated are 
^wn through a hot bath of agar-agar (5 per cent.) and 
:cerin (7*5 per cent), to which the necessary quantity 
h ^rcent.) of bronae powder is added | after being 
ed, the f^bnes are treats with formalin« and finally » 
or agam being dried, they are rendered glossy and supple 
a passage thi^ugh a solutioii of celinloid and castor oil 
cetoue. — ^E. B. 


United States Patent. 

Dyeing Raw Stock / Process of — . W. J. MeConville, 

Lawrence, Mass. IJ.S. Pat. 718,651, Jan. 90, 1908. 

Textile fibries, in an unmanufactured state, are fed in 
small quantities into a trough containing dye-liquor, and 
are then discharged along with the dye-liquor into a vat, 
where the dyeing operation is completed, the whole process 
being made as continuous as possible. The liquor is 
returned from the vat to the trough, being admixed on its 
way to the latter with a certain quantity of concentrated 
dye-liquor. — E. B. 

French Patents. 

Colours of Carpets ^ Tapestries, ; Process for Revi- 
vifying the M. Losson. Fr. Pat. 321,444, May 27, 
1902. 

The faded carpet, &,c. is impregnateil with a suitable 
electrolyte by menus of a spraying apparatus, and then 
electrodes connected witli the poles of a source of electricity 
are passed over its surface, so that the electrolyte is 
decomposed by the passage of the current, and reacts by 
the products of its decomposition on the colouring matters 
of the material, which is afterwards dried by elimiuatiog 
the liquid either by heat alone, or by a current of air also. 

— G. II. 11. 

Sizing, Hardening, and Wuterproojing Paper and Similar 

Fibrous Materials • Process for . 8. Meyer. Fr. 

Pat. 321,264, May 20, 1902. XIX., page 226. 

VII -ACIDS, ALKALIS. AND SALTS. 

Cyanogen from Coal-Gas, J. Bueb. II., pnge 204. 

Ammonium Sulphate ; Saturator for Manufacture of . 

A. Feldmanu. 111., page 206. 

Potassium Chlorate ; Reputed Electrolytic Reduction 
of . A. Brochet. XL A., page 215. 

Copper Telluride . W. E. Ford. Aiuer. J. Science, 

1903, 15. Eug. and Mining J., 1903, 76, [3], 113. 

A NEW mineral, to which the name rickardite has been 
given, has been discovered at V^ulcan, Col., U.S.A. It 
occurs in small lens-shaped masses, the vein material 
being chiefly pyrite, whilst native tellurium, generally 
intimately associated with the new mineral, is present in 
unusually large ina.sses, some of which measure 8 ius. 
across. Other associated minerals are petzitc, berthierite 
in embedded prisms resembling stibnitc, a greenish-brown 
micaceous Biibstanee, probably roscoelite, and native sul- 
phur. The mineral, after careful hand-picking, was found 
to bo free from gold, silver, lead, selenium, sulphur, arsenic, 
and antimony. On analysis the following results were 
obtained : — 

1. j II. j Average. 


Cu 40T.8 i 40-81 40’74 

Te I 69-.'i6 69-00 69*21 

Total ; 100-04 * 99*87 99 95 


The mineral is thus a telluride of copper, of the com- 
position Ou 4 Te 3 , and probably consists of 1 mol. of cuprous 
telluride, CujTe, and 2 mols. of cupric telluride, CuTe. 
Rickardite has a deep purple colour, which is shbim by a 
fresh fracture, and also by the powder, even when ground 
very fine. Its hardness is 8*5 and its sp. gr. 7*54, It 
gives a pale azure-blue flame colour, tinged in the outtr 
parts with green. When heated alone on charcoal In the 
blowpipe flame, or fused on charcoal with sodium carbonate 
and Wax, it gives a deposit of tellurium dioxide mid 
brittle globule of copper telluride, yielding, only vdth eon- 
aiderable difllculty, a malleable bead of oopper.wA. 8. 
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English Patents. 

Condensers for Nitrio and other Acids. W. Bate, Hay le, 
Cornwall, and F. G. Orme, London. Eng. Pat. 25,790, 
Nov. 24, 1902. 

To ensure efficient circulation of the condensing water, and 
to enable a defective pipe to bo removed and replaced 
without interfering with the other pipes, &c., the vertical 
condensing pipes are surrounded by ^cpa^nte open topped 
water-jackets, which may be made of lead and fused to 
the lead covering of a portion of the frame. Each jacket 
has a gland and joint-ring at the bottom, and is provided 
with inlet, overflow, and drain pipes, having suitable cocks 
or valves. — B. A. 

Common Salt ; Manufacture of . Saline n-Birection 

Ltlnehurg, and O. Sachse, both of Liineburtr, Germany. 
Eng. Pat. 1758, Jan. 22, 1902. 

See Fr. Pat. :U8,202, Jan. 29, 1902 ; this Journal, 
1902, 1895.-~E. S. 

Metal Sulphates ; Improved Process for Obtaining , 

from Mattes. O. Meurer, Cologne, Germany. Eng. Pat. 
7463, March 27, 1902. 

Sbu Fr. Pat. 295,379, 1899 ; this Journal, 1903, 93. 
Compare also Eng. Pat. 23.664, 1899; this Journal, 1900, 
901.— E. S. 

Sulphocyanide of Calcium; Manufacture of -. C. C. 

Carpenter, London. Eng. Pat. 22,710, Oct. 18, 1902. 

Gases containing cyanogen compounds (such as coal-gas) 
are brought into contact with milk of lime mixed with 
dowers of sulphur ; or with a moist compost of slaked lime 
and snlphur, whereby calcium sulphocyanide is formed. 

E. S. 

United States Patents. 

Sulphuric Anhydride; Method of Making J. B. F. 
Herreshoff, Brooklyn, N.Y. U.S. Pat. 719,332, Jan. 27, 
1908. 

A MlXTDBK of sulphurous acid gas and air is heated and 
brought into contact “ with sufficient catalytic material to 
effect only a partial conversion of the mixture into sul- 
phuric anhydride the mixed gases are then withdrawn, 
cooled by beat exchange with entering gases, an<l, in their 
“ original volume or amount, are returned to the contact 
material for completion of the transformation into sulphuric 
anhydride. — E. S. 

Sulphuric Anhydride; Apparatus for the Manufacture 

of J. 13. F. Herreshoff, Biooltlyn, N.Y. U.S. Pat. 

719,833, Jan. 27, 1903. 

The apparatus for carrying on the process described in the 
preceding abstract, comprises a number of contact chambers, 
interposed between which are beat-exchanging chambers, 
each of the latter having two separate paths or channels. 
A supply-pipe is connected with one path of one of these 
chambers, which path is also connected with the like path 
of the next similar apparatus, 'i he inlet of the first contact 
chamber is connected with one path, and the outlet of the 
same with the other path of the adjacent heat-exchange 
chamber, this latter path being also connected with the 
inlet of the next contact ihambcr, the outlet of the latter 
being connected with the ►tcaod path of the heat-exchange 
appwwtus, the flrst-mentiontd path of which is connected 
with the supply-pipe. — E. S. 

French Patents. 

Sulphuric Anhydride / Apparatus for the Manufacture of 
, — [hy the Contact Process'\. Sodete de la Fabrique 
do Produits Chimiques de Teutelewa. Fr. Pat, 821,275, 
Maj 20, 1902. ^ ^ 

The tubes containing the contact material are disposed 
vertically in the lower part of a closed chamber, having a 
perforated plate fixed below the opening receiving the sul- 
phur dioxide and air from a connected reheating apparatus. 
The tubes open at their lower ends into a collecting chamber 
communicating with the reheater, and also, by a valved 
passage, with an outlet for the gases containiug the rol- 
phuric anhydride formed, the proportions of which, returning 


for re-treatment or exit, are regulated in auch manner as to 
preserve the desired temperature in the reacting veisel. 
Various modifications are described, hut in all the forms 
of apparatus, means are provided for filtering the gaseous 
mixture, and connections are made to the reheater. — E. y. 

Sulphuric Anhydride ; Application of Metals of the 
Tantalum Group in the Manufacture of — [6y the 
Contact Process.'] Bcuhard and Loytr. Fr. Pat. 321,578, 
April 22, 1902. 

Oxides of metals of the tantalum group are reduced in the 
electric furnace, or otherwise, to obtain a spongy mass of 
metallic appearance, applicable for iifo as contact material 
iu the production of sulphuric anhydride. It is stated that 
the superficial oxidation liable to occur in using this 
material as described, does not interfere with its activity as 
catalytic agent. — E. S. 

Metals of the Alkalis ; Production of the Oxides of - — . 
The Societe Badische Anilin und Soda Fabrik. Fr. Pat, 
321,416, .May 26, 1902. 

Sodium peroxide is ground with sodium, the proportions 
used being such as are required by the equation NaaOj-H 
2Na = 2Na20. On applying a hot wire or the like to the 
mixture, the reaction takes place, with development of heat 
and fusion. The receptacle is preferably kept cool, in 
order to prevent the oxide attacking its surface and be- 
coming thereby impure. Potassium oxide (K./)) and other 
corresponding alkali metal oxides, are similaily obtained. 

— E. « 

Cyanogen and its Compounds from Gases; Recovery of 
-1-. W. Feld. Fr. Pat. 321,225, May 17, 1902. 

See Eng. Pat. 26,396, 1901 ; this Journal, 1903, 145. 

— T. K. B. 

Oxygen Generators ; Impts. in . L. Kamm. 

Fr. Pat. 321,327, May 21, 1902. 

See Eng. Put. 7048 of 1902 ; this Journal, 1902, 1077. 

— E. S*. 

Nitrites; Production of , by Reduction of Nitrates by 

Means of Pondered AJetals. A. Sturm. Fr. Pat. 321,498, 
May 21, 1902. 

Sodium or potassium nitrite is obtained by mixing the 
nitrate with finely-divided lead, tin, or copper, and heating 
the mass in a muffle furnace. The nitrite is separated 
from the litharge (or other oxide formed) by lixiviation. 

— E. S. 

TIII.-GLASS. POTTERY, ENAMELS. 

Engli.sh Patents. 

Glass ; Manufacture of Sheet or Plate — . W. E. Heal, 
Marian, Ind., U.S. A. Eng. Pat. 19,829, Sept. 10, 1902. 

See U.S. Pat, 710,357 of 1902 ; this Journal, 1902, 1830.. 

— C. S. 

Glass for Paving or for Mural and like Decorative 

Purposes ; Painted and Burnt . A. Schuler, 

Strasburg. Eng. Pat. 23,968, Nov. 3, 1902. 

After the colours have been fired in the glass, the hack 
of the latter is coated with rough particles of suitable 
materials (sand, stone, plaster of Paris, glass, &c.), which 
are then burnt in, and readily adhere to the medium 
employed for fixing the glass in position on the wall, 
pavement, &c., to which it is afterwards applied. — C. S. 

! IX.-BUILDING MATERIALS, CLAYS. 

I MORTARS AND CEMENTS. 

I English Patents. 

Woody Fireproofing and Preserving; Impts. in — ► 
J. L. Ferrell, Philadelphia, U.S.A. Eng* Pat. 4604, 
Feb. 24, 1902. 

See Fr. Pat. 319,123 of 1902 ; this Journal, 1D02. 1456* 

' -J, H* C. 
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RefroMlorj Bricks und like Articles t Manufacture of — 

O. Immy, IiODdon. From Carboruodum Co., Niagara 
Fall^*, New York, U.S,A. Eng. Fat. 19,493, Sept. 5, 
1902. 

Mixtuubs of powdered amorphous carborundum and silica 
in proper proportions are compressed (after mixing with 
silicate of soda, glue, or other binding material when 
necessary), and then subjrcted to the heat of the electric 
furnace. Articles of carbide of boron may bo similarly 
prepared from a mixture of carbon and boric acid. 

— J. H. C. 

Stone} Artificial . H. Birkbeck, London. From 

Mieick's Stone and Terra-Cotta Co., New York. Fng. Fat. 
20,492, Sept. 19, 1902. 

See U.S. Pat. 711,329 of 1902 ; this Journal, 1902, 1397. 

— C. S. 

United States Patent. 

Cement} Process of Making II. E. Riisager, i 

Frederiksberg, Denmark. U.S. Pat. 718,729, Jan. 20, 1903. 

See Eng. Fat. 2409 of 1901 ; this Journal, 1902, 118. 

— li. A. 


X-METALLURGY. 

I^ickel Steels ; Micrography of . L. Guillet. Comptes 

rend., 138, [4], 227—229. 

Thuek series of nickid steels, containing respectively 0* 120, 
0-350, and 0*850 per cent, of carbon, were examined, the 
nickel in the members of each series varying from 0 to 30 
l>er cent, by steps of about 2-, 5 per cent. The solviuit used 
to lay bare the structure was an alcoholic solution of picric 
acid. In each scries, as the nickel increased, the pearlite 
crystals of ordinary steels were gradually replaced by 
•crystals of martena’fe, and these in their turn by the poly- 
hedra indicative ot 7 ir(U), uiid the higher the carbon, the 
lower WHS the percentage of nickel needed to effect these 
changes. The follow ing tabulation shows the results : — 


Class. 

MicroKraphic 

Steeds with 

Steels with 

SU^Is with 

Cliaractor. 

0 I2U C. 

0-350 C. 

0-860 C. 


1 

Per Cent, i 

Per Cent. 

Per Cent. 



Ni. 

Ni. 

Ni. 

1 

a-iron 4 - pearlite... 

0-10 

0-7 

0-5 

2 

tt-irori -f iiiartonsitr 

10—15 

7-12 

5—10 

3 

inarteiisite+y iron. 

15-27 

12-25 

10-'16 

4 

V'iron 

Over 30 

Over 23 

Over 15 


Mihi niokel-Steels containing 0 — 10 per cent, of nickel 
are similar to ordinary steels ; those with 10 — 15 per cent, 
are hard steels ; those with 15 — 21 per cent, are very hard, 
formed chiefly t>f martensite; those with 21 — 27 per cent, 
are less hard, as the 7-iron increases. All these have a high 
clastic limit ; but as the proportion of nickel rises beyond 
27 per cent., the elastic limit rapidly decreases. The passage 
from irreversible to reversible steels corresponds closely 
with the appearance of the polyhedra 5 the first steel in each 
series exhibiting this structure is non-mugueiic at the 
ordinary temperature. — J. T. D. 

Alloys of the Gold^Siluer Series ; Certain Properties of 

the . SirW. C. 11 oberis- Austen and T. K. Hose. 

Free. Roy. Soc., 1903, 71, [470], 161—163. 

In a previous communication (this Journal, 1900, 1117) it 
was shown that gold-copper alloys rich in gold are not 
homogeneous after they have solidifled, and the inference 
was drawn that standard gold which consists of 1 1 parts by 
weight of gold to one part by weight of copper, is uusiiit' 
abte as a material for the preparation of the trial plates by 
which the standard of the coinage is tested. These trial 
plates must, according to law, oootatu 916J parts of gold 
and 831 P^ts of alloy,’* i.c., of some other metal, and the 
authors point out that if they ore to lie of UDifonn coun- 
poBition^ tho alloy or mixture of the two metals must 


solidify as a whole, a condition which can only be fhlftlled 
by isomorphous mixtures. Gold-silver alloys form oases of 
isomorphism, and the authors have determined the freesing- 
point curve of a number of these alloys. The results 
obtained, together with some previously obtained by Hejoock 
and Neville, are given in the following table, whilst the 
form of the curve is shown in the accompanying diagram. 


Perpentage of Gold present in Alloy. 

By Weight. ! In Atoms. 

Freezing Point, 



°0. 

lOC-00 

100*00 

1064 

80-pD 

70 **26 

106L 

OP 00 

♦H‘07 

1061 

54*80 

39 -80 

1046 

43 0 8 

80*07 

1044 

31-71 

20*28 

1028 

17-23 i 

10-23 

1000 

2-20 

1-25 1 

982* 

o*in 

0*50 

061* 

0*00 

0*00 

960* 


• Observed li>y lU*ycock and Novillo. 

The results substantially confirm Gautier’s cunclusiou 
(see this Journal, 1890, 9t)b) that the freezing-point curve 
follows a straight line if the percentages by weight of the 
constituents be taken os abscissiic, but it was observed that ^ 
the first additions of silver did not depress the freexing- 
point of the gold, even the alloy containing 50 atoms of 



gold to 50 of silver, or 64- C per cent, by weight of gold 
solidifying only 3^ below' the freezing-point of pure gold. 
With further additions of silver, there is a steady acomera- 
tion in the rate of lowering of the point of solidification. The 
alloys all consist of large grains, but these are built up of 
smaller grains, the ultimate structure being exceedingly 
minute. Au ingot of a standard gold-silver alloy, one 
containing 9 1 1 per cent, of gold by weight, was heated for 
two months in an annealing furnace, the temperature of 
which was kept at about 700^ C. by day, but fell to about 
lOtV C. at night. After this treatment, the grains had in- 
creased in size and the crystals forming them had become 
well developed, but no true segregation could be detected. 
Fiates prepared by rolling out ingots of this standard ^Id- 
silver alloy were also found to be uniform in composition, 
and, in view of the importance of obtaining homogeneous 
trial plates, this alloy has been used at the Royal Mint since 
the beginuing of 19u2 instead of fine gold for checks in the 
assay of standard bars and coins.— A. S. 

Tin Sulphides ; Metallurgical Treatment of Complex — — . 

F. J. ThibauJt. Trans. Australasian lust, of Mining Eng., 

1902, 8, [:2], 155— 1G3. 

At Howell, New South Wales, tin sulphide occurs ** chemi- 
cally alloyed ” wdth copper, iron, and other mciaU, associated 
with galena, pyrites, mispickel, blende and silver sulphide 
in varying proportions, and generally in a gangue of highlT- 
crystillised quartz. In three samples the amount of on 
varied between 4*95 and 29 ‘02 per cent.; ziiic, 1*999— 
29*28? copper, 0*8— 29 -66; iroo, 7*65— 19*04 1 lead, 
0*682— 2’19? silver, 0*253 — 0*54; manganese, 1*99— 
9*02? bifmuth, traces to 1*43; antimony, 0*890— -2 ‘Id 
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artenio, 0*00 — 15*05; teliurmni, 0*0 — 3*0; seleninm, 0*0 I 
15*5; and sulphur, 20*08 — 28*50 per cent. The crude I 
ore is concentrated, the bulk of the lead being i^arated as 
a high-grade argentiferous lead oonceTitrate containing small 
amounts of tic, copper, and other impurities. The other 
minerals are separated as an argentiferoos tin-copper- lead 
concentrate containing varj^ing percentages of these metals 
with iron, arsenic, sulphur, and silica. 

After discussing the causes of the failure of Tarious 
methods which have been suggested for the treatment of 
this latter product, the author states that the most advan- 
tageous process appears to be that in which the concentrate- 
is roasted sweet, leached with sulphuric acid, and then with 
sodium thiosulphate solution, and the residue smelted for 
tin. The chief objection is tlie insolubility of a portion i 
of the silver in the sulphuric acid. C’hloriuation would, 
however, probably render this insoluble silver soluble in 
thiosulphate solution. This method might be advantageously 
applied to the treatment of argentiferous copper-lcad-tin 
matte, provided that the lead, which, if present, would 
seriously hinder the sweet roasting of the matte, bo removed 
by fusion with iron. By this conversion into matte, the 
values are concentrated and lo8.s by volatilisation is reduced, 
as the author has found that if, instead of subjecting the 
concentrates to a rabbling process during roasting, they are 
simply piled upon the furnace hearth and a reverberatory 
heat applied, the amount of sulphur may he reduced from 
18 per cent, to 7*48 per cent., with a loss, by volatilisation, 
of only 0*6 per cent, of silver and 0*9 per cent, of tin, 
whilst the roasted material is in a suitable condition for the 
production of a 30 per cent, copper matte,- — A. S. 

Copper • Manganese • Silicon } Kquilihvia in the Sgstern 
— ; and Manganese Silicide, AlnStQ, P. Lebcau- 
Comptes rend,, 136, [4], 231 — 233. 

Some metals (silver, tin, zinc, aluminium) when heated 
with copper silicide, form alloys with the copper, setting 
free the silicon, which can be extracted as crystallised 
silicon by treatment with acids. Other metals form silicides, j 
or ternary compounds containing the metal, copper, and . 
silicon. Copper containing a smaller proportion of silicon j 
than corresponds to the silicide can be regarded as a solvent j 
medium in which silicon, introduced in varying quantities, as | 
such or as copper silicide, can be made to act on a metal, j 
There are thus formed a scries of systems in which may | 
exist various alloys of copper with the metal, and one or 
more silicides of the metal. The nature of these systems 
can be determined by the simultaneous use of chemical, 
physical, and micrographic methods ; but if the silicides 
alone are to be investigated, matters are much simplified, 
for most of these are iu8oluhlf3 in dilute nitric acid. Treating 
thus a series of fusions coutainiug copper and manganese 
in. the proportion of three to one, and various proportions 
of silicon (made by fusing metallic copper, manganese 
proiQsesquioxide, Mn 304 , potassium silicofluoride, and the 
requisite amount of sodium), it was found that those con- i 
taining less than 10 per cent, of silicon gave residues of * 
priamatio ^ crystals of dimauganese silicide, SiMn,, those I 
containing 10— 15 per cent., tetrahedral crystals of man- ! 
ganese silicide, SiMn, while as the silicon increased beyond ! 
30 per cent., there appeared along with ciy'stals of silicon, | 
minute grey octohedra of manganese disilicide, Si^Mn, > 
sp. gr. 5*24, untouched by nitric or sulphuric acid, but ! 
diiBSolved by hy drofluoric acid or by concentrated solutions | 
of caustic alkalis. — J. T. D. i 

English Patents. | 

JOwhoephorisalion qf Metals and Metallic Mixtures, j 
H. J. Phillips, Ebbw Vale, and E. K. Blundstone, Londo^ 
Bng. Pat 1947, Jan. 24, 1 902. 

The metals or mixtures, and more especially iron which 
contains too much phosphorus for the acid and too little for 
the basic Bessemer process, are treated while in the molten 
state with calcium carlMdCj to which may be added fluor- 
spar and lime or other similar fluxes. The phosphorus 
paps^ into a sla^ which floats i^n the surface, whence it 
may be easily removed. — J. ti. U. 


Zinc Sulphide from Zinc Ores ; Process for the Produce 

tim of Hydraied . V. Bermont, Paris. Eng. Pat. 

6752, March 19, 1902. 

This process relates especially to the treatment of calamine 
aud smithsonite. The ore is crushed and treated with 
ammonia or a solution of an ammonium salt. The liquid is 
decanted off aud treated with a soluble sulphide, e.g.^ sodium 
sulphide, in order to precipitate metals other than zinc, a 
certain proportion of the zinc being precipitated at the 
same time. After standing for a short time the liquid is 
filtered. The filtrate contains zinc salts alone, which may 
be obtained in a pure state by evaporating off the ammonia. 
If ammonium carbonate be used, pure zinc carbonate i» 
obtained. If hydrated sulphide of zinc be required, the 
ammoniacal solution is completely precipitated by a soluble 
sulphide. — (See also Fr. Pat. 315,838, 1901 ; this Journal, 
1902, 1457.)— T. F. B. 

Copper from its Ore; Process and Apparatus for 

Kxtraciing . Von Gernet Copper, Ltd., and A. von 

Gernet. Lng. Pat. 24,360, Nov. 6, 1902. 

The ore is roasted on a hearth connected with an inclined 
tube down which water is flowing. At the upper cud of 
this tube the sulphur dioxide comes into contact with crude 
copper oxide (from a pi evious roasting) and the solution of 
copper sulphite formed in the presence of excess of sulphur 
dioxide, flows down this inclined tube into a vessel. 

The resulting sulphite solution may be evaporated, to 
expel excess of sulphur dioxide, and precipitate copper 
sulphite which is roasted and reduced in the usual way ; or 
it may bo treated with excess of sulphuric acid, and subjected 
to electrolysis. — T. F. B. 

Coal and other Substances [Ore Dust] ; Binding Alaterial 

for , and Process of Producing same. D, de Vulilch. 

Kng. Pat. 2307, Jan. 28, 1902. 11., page 204. 

Slagwool ; Alanvfacture of . W. 1\ Ingham, lledcar. 

Eng. Pat. 3331, Feb. 10, 1902. 

The slag is melted in a regenerative reversing furnace, 
which is provided with a spout and means of tilting to pour 
the molten slag from the spout, adjacent to which is a 
steam jet ; the molten slag is poured from the furnace and 
blown direct into the wool-house, the furnace being heated 
during the entire process. (See also Eng. Pats. 23,670 
25,408 of 1897 ; this Journal, 1898, 1052.) —T. F. B. 


United States Patents. 

Cast Iron; Process of Converting , into Steel or 

Alalteahle Iron^ and the Product so obtained, J. A. 
Hunter, Bradford, Pa. U.S. Pat. 719,117, Jan. 27, 1903. 

Cast iron is strongly heated, but not to its fusing point, 
and is then subjected to the action of gases evolved by 
heating a mixture of two parts of nitric acid with tliree 
parts of sulphuric acid, by volume 5 or to the action of a 
semi-liquid mixture of the acids with an inert substance, 
such as sand. — E. S. 

Precious Metals ; Process of Separating -^from Matte^ 

F. K. Carpenter, Denver, Col., Assignor to J. H. Berry, 
Detroit, Mich. U.S. Pat. 718,601, Jan, 20, 1903. 

Ikon is dissolved in the molten matte, which is then ** sub- 
divided into smooth shot-like grains '* for treatment in a 
lead bath '* maintained at a temperature insutficient to fuse 
matte, but sufficient to cause absorption of the precioua 
metals from it.** Compare U.S Pats. 718,087-8-9 ; thia 
Journal, 1903, 147.— E. S. 

Gold-Extracting Process, T. B. Joseph, Hercur, Utah, 
U.S. Pat. 718,683, Jan. 20, 1903. 

Gold and silver ores are subjected to the leachmg action pf 
an aqueous solution of potassium cyanide and oalcitun 
hydroxide, carbon dioxide gas b^ng forced into ^ solu^qn 
with compressed fur, or other oxidising^ ag^nt.— E* S* 
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Smiting Funact. F. B. Pettengin «Bd K. Ittoholwn, 
AMtoow to Oil Blast Funusce Smeltm? Co.. Los 
Angeles, Cal. U.S. Pat 718,7X6, Jan. 20, 1908. 

ami.Uinp' chamber is lined with spaced water tubes 
c(^ctedto hollow “ headers.” with flrebriolc between the 
tabeS} in connection with a combustion chamber Bimiiarly 
lined, — E. S. 

Furnace for Treating Metals. H. D. Hibbard, Plainfield, 
N.J. U.S. Pat. 718,760, Jan. 20, 1903. 

Ske Eng. Pat. 4917 of 1901 j this Journal, 1902, 410. 

— E. S. 


placed as to revolve eccentrically at oompaM with the 
curve of the pockets, with the result that the kulp passes 
through a gradually narrowing space under eaettycyimder 
until it emerges and passes to the next cylinder. \At the 
bottom of each trough there is a layer of merou^,Vhioh 
cau be run off at will into a channel beneath. The\|^p 
flows out between amalgamated copper plates at the opposite 
end of the pun. The whole is mounted on screw-suppoi^ 
by which the angle of inclination of the apparatus cau 
altered. — W. G. M. ^ 

Mattes and Crude Metal ; Process and Apparatus for 

the Industrial Treatment of . H. G. lliofehron 

and B. de Saint-Seine. Er. Pat. 321,392, May 24, 1902. 


Blast Furnace. L. Bentley, Assignor to L. F. Fieser, both 
of Columbus, Ohio. U.S. Pat. 718,943, Jan. 20, 1903. 

The downtake has an upwardly leading portion, with 
inward dust-arresting projections, haviug inwardly inclined 
upper sides and horizontal lower sides. The downtake is 
prolonged downwards into a wider cylindrical portion con- 
stituting a dust-lrap, having an explosion or “bleeder” | 
valve beneath ; and from the upper part of the cylinder, j 
outlet flues pass upwards and then downwards into a low- | 
lying flue, which is substantially in the same horizontal i 
plane as the iulet end of the downtake. — E. S. 

Ore Concentrator. F. L. Bartlett, Denver, Col. | 

U.S. Pat. 718,970, Jan. 27, 1903. 


CoMi'AUE Eng. Pat. 10,lUl, .May 13, 1901; this JournaU 
1902, 862.— VV. G. M. 

Aluminium; Solder specially applicable to — . (Mrs.) 

E. E. Neild and F. Campbell. Fr. Pat. 321,077, June 2, 
1902. 

See Eng. Pat. 4713 of 1901 ; this Journal, ^ ^ 

XL— ELECTKO-CHEMISTRY AND 
ELECTEO-METALLURGY. 

(A electro-chkmistby . 


The ore concentrator consists of a laterally inclined shaking 
table having a number of shelves arranged at descending 
levels. Launders are arranged for discharging the overflow 
from tile lower edge of each shelf on to the next lower 
shelf, and each shelf is provided with longitudinal “ riftlcs ” 
gradually and slowly decreasing in height from the upper 
end of the table to a point near the lower end, and thence 
tapering abruptly to the lower end of the table. — E. S. 

Ore Concentrator. C. Brown, Bishop, C'al. U.S. Pat. 

719,181, Jan. 27, 1903. 

A ciRCULAU dish-shaped table, having a hollow shaft leading 
from its centre, is so supported that it may be tilted at 
right angles to the direction of oscillation, and means are 
provided for giving it a step-by-step rotation. The table 
has a series of radiating strips, curved continuously iu one 
direction, and highest at their lower ends adjacent to the 
shaft opening, and tapering, and merging into the surface 
of the table at their outer ends. — E. S. 

Ore Amalgamator, J. E. Sutphen, Assignor to Newton 

Reduction Co., both of Albany, N.Y. U.S. Pat. 719,161, 

Jan. 27, 1903. 

Trb claim is for “ the combination of a stationary cylinder 
or shell having paddles arranged to revolve therein, adapted 
to pass through mercury contained in the lower part of the 
cylinder or shell, and carry it up to various points of dis- 
charge through the material under treatment, with arms 
swinging loosely from a shaft through such cylinder or 
shell, and oarryiog at the upper end of such arms, a float, 
and at the lower end thereof a silver plate adapted to 
prevent violent agitation, jar and concussion of the material 
and the mercury, and for laid silver plates to come in 
contact with the mercury.” — E. S. 


Potassium Chlorate; lieduction of Reputed Electrolytic 

. A. Brochet. Comptes reud., 1903, 136, IfiS — 

157. 

BANCROFr (Trans. Amer. IClectrochem. Soc. 1, 63) and 
I Burrows (this Journal, 1903, 32) have recorded an apparent 
! electrolytic reduction of potassium chlorate with a copper 
I anode, with the production of a much greater quantity of 
potassium chloride than the equivalent of hydrogen set free 
I at the cathode. The author confirms this fact, but regards 
; the brown deposit also formed, not as pure cupric oxide, 

^ but as a mixture containing cupric oxide, metallic copper 
; and a little chloride. 

i In the electrolysis of an alkali salt with a soluble anode, 
j the normal series of reactions consists of the formation of a 
I salt of the metal, the precipitation of the hydroxide from this 
i by the action of the alkali set free at the cathode, and the 
i reduction of the hydroxide to the metal by the hydrogen, the 
' sum of the chemical reactions being nd. In the electrolysis 
of potassium chlorate with a copper anode, there proceeds, 
along with the above normal senes, an abnormal series of 
' reactions of a purely chemical nature, depending on the 
! reduction of the chlorate by the presence of the metallic 
copper, as for instance: (ju(C10H)2+ 6 Cu=»CuC 12 -h 6 (JuO. 
i Such reactions take place readily at the teinpeiature of the 
I water bath without electrolysis, cuprous oxide being first 
I formed, which reacts with the cupric chloride and chlomte 
' to precipitate basic salts, lu the electrolysis of potassium 
! chlorate, however, the normal series takes place simul- 
tuneously, and the basic chlorides are decomposed by 
the alkali and partly reduced to metallic copper by the 
hydrogen ; no true electrolytic reduction of the potassium 
chlorate occurs. — J. F. B. 

Hydrogen Peroxide ; Decomposition of ^byElectro- 

iytic Hydrogen and Oxygen. S. Tanatar. Ber.,36, [1]> 


French Patents. 
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Steel- Castings f Process for producing y by a second 

Fusion. R. Gros. Fr. Pat. 821,600, May 14, 1902. 

The steel is remelted in a cupola provided with several 
rows of tuyeres served at a higher blast - pressure than 
is oufitomaiy for iron cupolas. — W. Q. M. 

AmalganuUion t Apparatus for — . J. J. Hill. Fr. Pat. 
821,258, May 20, 1902. 

Tbb palp flows across a series of traversed semi^yliDdrickl 
pockets, in each of which U an amalgamated copper 
cylinder with longitadinal strips of a metal that does not 
amalgamate. These cylinders are moanted so that they 
Tocate tmder the action of the flow of pnlppand th^y are so 


IIypuogen peroxide is not directly formed by electrolysis, 
lls appearance during the electrolysis of sulphuric acid, 
carbonates and orthoborates is due to secondary reactioos. 
On the contrary, free hydrogen peroxide is decomposed 
when solutions of alkalis or acids are electrolysed. By 
electrolysing in series, solutions of sulphuric acid alone, 
and of sulphuric acid mixed with hydrogen peroxide, it was 
found that both the hydrogen and the oxygen react^ on 
the peroxide, to an extent increasing with the proportion of 
peroxide. When this reaches 3 per cent., the action of th« 
evolved oxygen is quantitatively complete; that of thh 
hydrogen is so too when the solution contains fl pat 
cent, of peroxide. The equations are : — Hj + ; 

O + Hi0i*to H,O + Oa. That the action of the oxygen does 
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not take pl^e through the formation of ozone, when 
Hj 03=«JH20 + 202* 18 shown by the fact that the volume 
of oxygeQ liberated in the peroxide voltameter is not 
4/3, but double that liberated in the other voltameter. 
The amount of oxygen liberated from the peroxide ia 
indepidadent of the nature of the electrolyte (H2S04, HNO3, 
H3PC4,NaOH) with which the peroxide is mixed; so that 
th^Veaction i« caused, not directly by the anion, but by the 
secondarily liberated oxygen. Strong sulphuric acid 
/2 vols. H38O4+ 1 J to 2 vols. of the diluting liquid) appears 
/ to protect the . hydrogen peroxide from these reactions, 
especially from oxidation ; an observation in accord with 
that of Be^helot and Kicharz. The reaction occurs more 
readily wiih larger electrode-surface aud with weaker 
currents — J. T. U. 

Lead, JVirAc/, afid Bismuth ; KlectrolytiraUy-fbrmed Per- 
oxides of . A.IlolIard. Comptes rend., 130 r4], 

229—231. * 

When a very concentrated solution of lead nitrate (10 grms. 
of lead as nitrate in 3U0 c.c., with 12 c.c. of nitric acid of 
• *P* fff- 1*287, with an amount of cupric nitrate equivalent 
to 10 grms. of copper) is electrolysed, the deposit on the 
anode has very nearly the composition TbOj, the factor 
necessary to con vet t the weight of the deposit into the 
weight of the lead it contains being 0*801 (agaimst | 
0*866 for Pb()2). As the concentration decreases, ho we*/er, 1 
the proportion of oxygen in the deposit increases (or that 
<)f lead decreases), the factor, when in the same bulk of 
liquid there is only 0*0106 grm. of lead instead of 10 grms., 
hemg 0*7l0. Whether thio is due to the admixture of 
PbOj, with varying proportions of a single higher oxide, or 
to a series of peroxides, is not yet decided. 

Nickel, from «n alkaline pyrophosphate solution made 
acid by means of chromic acid, also gives on electrolysis 
(0*05 grm. of nickel in 300 c.c., at 7o^ C.) a peroxide of | 
formula NiO^, stable up to 1 70° C. ; and bismuth as sulphate 
(0*05 grm. of bismuth in 350 c.c., containing 20 c.c. of I 
nitric acid of sp.gr. 1*287 and 40 grms. of crystallised 
•copper sulphate) gives a lemon-yellow peroxide, BiX),, 
stable up to 180° C, — J. T. J). 

Acid, Hydrocyanic } A Ntw Electro- chemical Synthesis 

of . J. Gruszkiewicz. Zeits. f. Elektrochem., 1903, 

9, [4], 83—85. 

By passing a rapid torrent of sparks from an induction 
coil between platinum wire terminals placed close together 
in a glass vessel through which a mixture of carbon 
monoxide, hydrogen, and nitrogen was flowing, hydrocyanic 
-acid was formed, and could be absorbed by passing the 
mixed gases through potash solution. When a mixture of 
4he composition, 33*34 CO, .'50 H, and 16-66 N, is used, no 
HCN appears to be formed. If, however, the volume of 
•carbon monoxide is increased at the expense of the hydro- 
gen, so that the mixture becomes 38*44 CO, and 42*34 H, ■ 
and 19*32 N, expressed in volumes per cent., the rea<jtion is | 
marked and increases rapidly until the percentage of carbon ■ 
monoxide by volume is from 49*8 to 52*44, the ratio of ! 
CO : N being 2:1. The rapidity of formation is then ten- ; 
fold wfcnt it is when the percentage of nitKogeu is 38*4. i 
In one experiment with 54*6 CO, 20*5 H and 24*9 N, 
0*0864 grm. of potassium cyanide ( = 0*0151 grm. Ht^N) 
was obtained in one hour, the quantity of mixed gases 
passed over the spark area being 3 litres. This is equivalent 
to 0*4 per cent, of hydrogen cyanide in the escaping gases. 
The cheapncfeB of the constituent gases (water-gas, Dowson- 
l^aa, &c.), encourages the hope thi« the procCj^s maybe 
industrially successful.— W. G. M. , 

Bismuth / Electrolytic Determination of , and its 

Separation from other Metals, A. L. Kammcrer. XXIII^ 
page 230. ^ | 

Eholish Patents. l 

Liquids f Electrolysis of-— ^ , \_Liquid Conductor.'] H. H. j 
Lake, London. From G liumboldini, Grosseto, Italy, i 
Eng. Pat. 2376, Jan. 29, 1902. 

Instead of employing porous partitions . in the electrolysis 
01 liquids of various natures, the latter may be maintained 


separated by an impenetrable partifipn, an upper stratum 
of, a specifically lighter liquid Mog provided as conductor 
in direct contact with the others, and prevented from 
mingling with them by their different densities. Tho 
electrodes which are placed in the two lower liquids tire 
connected above the partition, and the apparatus is so 
constructed that the lower liquids can flow uninterruptedly 
I into and out of the corresponding divisions without any 
; mingling with the upper liquid taking place.— G. U. K. 

! Batteries ; Two-fluid Electric . J. W. Mackenzie, 

London. From La Soc. Anon. L’Eclairage p]lect. sans 
Moteur, Brussels. Eng. Pat. 5018, Feb. 27, 1902. 

j An independent carbon of the same shape as tho zinc 
I electrode is placed opposite each face of the latter, so as to 
I “equilibrate'* the actions of the battery. One form of 
battery is described in which the * zinc electrode is a plate 
; placed between two carbon electrodes composed of thin 
I layers df carbon arranged perpendicularly to the surface of 
j the zinc, and whilst presenting a much larger total surface 
I than the latter, they do not exceed its outline. — G. LT. R. 

I Storage Butteries. ^Active Material.] W. E. Winsbip, 
Sail Francisco, Cal. Eng. l*at. 1*2,857, June 5, 1902. 
See U.S. Pat. 703,875, 1902; this Journal, 1902, 1031. 

—G. H. R. 

United States Patent. 

Water Purifier {^Electrical], J. Johnson and C. Mumm. 
U.S. Pat. 718,935, Jan. 20, 1903. XVllI. B., page 226. 

French Patents. 

Electrode ,* Lamp-black . C. A. von Welsbach, 

Fr. Pat. 321,330, May 21, 1902. 

See Eng. Pat. 19,468 of 1901 ; this Journal, 1902, 1282. 

— G. H. R. 

Chlorides; Electrolysis of Alkali . H. Ciienod and 

C. Fournier. Fr. Pat. 321,422, May 26, 1902. 

To avoid the simultaneous formation of oxygenated com- 
pounds of chlorine when producing chlorine and caustic 
soda by electrolysis, a solution of the salt to bo electrolysed 
is maintained in a .small cell between the cathode and anode 
liquids, the former of which circulates thiough several 
superposed compartments, the fresh salt solution being fed 
in at the top, and the concentration of the soda increasing 
as it passes downwards, so that tho differences of pressure 
borne by the intermediary liquid, aud by the cathode liquid 
in tho various compartments, increases at the same time us 
the amount of soda. The intermediary cell, into which the 
electrolyte is led at a sufficiently raised temperature, con- 
tains a metallic peroxide in order to prevent the formation 
of combinations other than those which reconstitute the 
electrolyte. The intermediary cell may also be formed of 
discs ot asbestos, or similar material placed above each other 
and compressed. A central perforation forms the anode or 
cathode compartment, and a series of separate perforations 
constitutes the intermediary cell.-~G. H. R. 

Colours of Carpets, Tapestries, ^c. ; Process for Revive 

fying the . M. Loseod. Fr. Pat. 321,444, March 

27, 1902. V.. page 211. 

Water ; Apparatus for the Purification g/* — ■ ■ , by Elec- 
trolysis. J. S. Zerbe. Fr. Pat. 321,576, May 29, 1902. 
XVTll. B., page 226. 

(^.)— ELECTRO-METALLURGY. 

Galvanised Iron; Comparative Tests for Hot and Cold , 

. {Electtic Zincing and Hot GcUvanising.] C. 

Richter. Electroohem. Zeits., 1902, 9, [8], 161 — 164 j 
[9], 18-4—186 ; and 1903, 9, [lO], 208—215. 

Within recent years the electrolytic galvanising or zincing 
process has made much progress. Electroiytio planta 
using several hundred thousand amperes are now in opera- 
tion. The author, however, dissociates himself from the 
view that the . electrolytic or cold galvanising process will . 
ultimately completely replace the older hot . galvanisli^ 
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process. In ooTcrlng iron with a thin illm of zinc, it it 
necessarj to distinguish objects which are preferably 
treated by the hot process ; objects which can bo treated 
either by the hot or by the cold process, and where conse- 
quently a competition between the two is rendered possible ; 
and, lastly, such objects as can be coated, and only coated, 
in a rational way by the cold process. 

The author considers that the electrolytic process would 
make still more rapid progress if it were not impeded by 
the lack of proper methods for testing the products in each 
case. 

At present the methods of testing the quality of plated 
goods is in a very undeveloped condition. When tests are 
made at all they are usually confined to a statement that 
the particular mateiial was exposed to the atmosphere of a 
laboratory, &c. for a specified time, and did not show aigns 
of rusting, or that it w as buried in the earth or subjected to 
the action of certain liquids, or bent or deformed in certain 
ways without showing any ill effects. 

To be of value at all, the tests, whatever they are, ought 
to be comparative. The author suggests generally that 
comparisons should be instituted between the following five 
groups of properties. 

A. Geometrical and optical properties of the metallic film, 
•comprising — 

1. Form. 2. Colour. 3. Lustre. 

B. Mechanical properties of the film with, and without, 
reference to the matei ial coated, comprising — 

4. Hardness. 5. Continuity. G, Elasticity. 7. Tensile 
strength. 8. Adhesion. 

C. Chemical and Electro - chemical properties of the 
plating, with, and without, reference to the object plated, 
including — 

P. Chemical composition. 10. Power of resisting 
corrosion. 11. Protective power. 

D. Thermal properties — 

12. CoefficieoL of contraction and expansion. 

E. Change in properties of the plated material — 

13. Any alterations in the properties of the material 

after treatment. 

Some of these properties, or changes of properties, are of 
more and others of less importance ; all, however, are 
dependent on the conditions of the surface of the metal to 
be coated, and on its nature, as well as on the method of 
preparation and subsequent treatment. 

The author then discusses in great detail the fundamental 
principles relating to each property which may be utilised 
am basis for setting up a rational system of comparative 
tests for plated goods in general — J. S. 

English Patents. 

Decarbonising Cast Iron Articles; Method of and .Appa- 
ratus for . B. II. Thwaite, Westminster. Eng. 

Pat. 179, Jan. 3, 1902. 

The articles to be decarbonised are heated in an electric 
furnace to a bright red heat, and subjected to the action of 
carbon dioxide at considerable pressure. — T. F. B. 

Furnaces / Electric . P. L. T. Heroult, La Praz, 

France. Eug. Put. 3912, Feb. 15, 1902. 

The furnace comprises a well of refractory material in 
which is effected the reduction^of the ore fed into it at a 
high temperature. There is a carbon crucible at the 
bottom of the furnace, and a carbon block at the top, and 
the current is conducted from one to the other through the 
■coke or other fuel which fills the well below the upper 
block, and is constantly icd through a passage above. 
The oro is heated in an a<^acent preparatory furnace by 
the hot gases produced by the reduction, and is then fed 
into the mass of fuel in tho well of the furnace. A block 
of carbon at the lower end of the inclined floor of the 
preparatory furnace is arranged to prodace a short circuit 
i^tween itself and the carbon block which forms the upper 
side of the mouth j or the passage through which the coke 
M led may open through the cdhtre of a broad earboti plate 


i connected to one of the conductors, and which forms the 
, top of the well of the electric furnace, the other conductor 
i being connected to the carbon crucible.— G. H. U. 

I U.MTED States Patents. 

Orides ; Method of Reducing Metallic — — . E. G. 
Acheson, Niagara Falls, N.Y. U.S. Pat. 718,891, Jan. 20, 
1903. 

' The mixture of carbon and the oxide to be reduced are 
^ heated in an electric furnace in which the conductor, which 
is composed of carbon, is protected by a coating of refractory 
carbide (compare following abstract). — T. F. B. 

Furnace ; Electric . E. G. Acheson, Niagara Falls, 

N.ir. TJ.S. Pdt. 718,892, Jan. 20, 1903. 

The carbon conductor of the furnace is provided with a 
; protective coating of refractory carbide, the coating ex- 
tending over the whole surface of tho conductor which is 
exposed to the action of the substance to be heated. 

— T. F. B. 

i 

i Tin from Tin-Scrap ; Recovery of . 11. II. Gould' 

Surbiton, Assignor to C. G. Liis, London. U.S. Pat. 
j 718,927, Jan. 20, 1903. 

I TiN-scrap is used as the anode in a cell, in which the 
: cathode is composed of some material electropositive to tin 
andiron (c.y , carbon). Brine is used as tlie electrolyte, 

' and a current is thus generated which it employed to 
1 deposit the tin from more scrap in another cell on an 
I iron or tin cathode, brine being used as the electrolyte as 
! before. —T. F. B. 

French Patent. 

Steel Wires ; Process and Apparatus for the Continuous 
\ Tempering of — by Means of' an Electric Current, 

I V. E, Pretot and K. Verschavc. Fr. Pat. 321,832, 

I May 21, 1902. 

I The apparatus consists of a bench for tho heating of tho 
wire by its passage between two pincers connected with a 
I source of electricity. The wire becomes red hot as it passes 
I between them, and is carried into the tempering bath, from 
I which it passes to another bench sup))lied with pincers 
1 which reheat the ivire by the current passing through them. 

; Tho wire may also be heated to the desired temperature by 
i its passage through a tube borne by the pincers conducting 
! the current, the ajq^aratus being provided with rheostats 
; which regulate as required the respective temperatures of 
the heating before and after the tempering. — G. 11. K. 


XII -PATS, OILS. AND SOAP. 

Oils ; Action of Dilute Mineral Ac 'ids on ; Sources of 

Error in the Benedict- Zsigmondy Method of Determining 

Glycerin in . W. Herbig. Chera. llev. Fett- u. 

Harz-Ind., 1902, 9, [12], 27.5—278. 

The main results of the author’s investigation are em- 
bodied in the following conclusions: — (1) When a deter- 
mination of the liberated glycerin is required, Turkey-red 
oils should be decomposed in a flask into which tho reflux 
condenser is ground in, since substances yielding oxalic 
acid on oxidation with alkaline permanganate are formed by 
the action of the hydrochloric acid upon cork or rubber. 
(2) Olive oil and probably the glycerides of saturated fatty 
acids are relatively stable when boiled with hydrochloric 
acid for au hour, only about d per cent, of triolein being 
saponifled.’* (8) On boiling sulphonated oils wim * 
dilute mineral acids, glycerin is split off in considerable • 
quantity, in addition to tho quantitative liberation of the 
combined sulphuric acid. (4) The Benedict-Zsigmoudj 
method of determining glycerin must be carried out at the 
ordinary temperature, since fatty acids soluble in water also 
yield relattvely considerable quantities of oxallo acid when 
heated Ibr a short time with alkaline permangaiutte. 
(5) Ether and unsaturated fatty acids in the ^eenn * 
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solutibii 8l8o introduce errors, since they yield oxalic acid 
eyOn ht tbh ordiniAy temperature. (6) It is highly probable 
that'unsaturated hydrocarbon* of the series, are 

also, attacked by alkaline 'pOnnanganate at the ordinary 
temperature 'wHh the formation of oxalic acid.— C. A. M. 

Fats f Jnflu&ice of different Protdds on . F, Pastro- 

^tch and F. Ulzer. Ber., 1903, 36, [1], 209—211. 

IDiasTEniOH (Ohem. Rev. Fett- u. Harz-Ind., 1899i 168, 181, 
201) wat^ unable to obtain any evidence of the existence of 
eiisymes in. crude fats to account for the formation of free 
fatW acids. 

Iludaux has asserted that in the decomposition of butter, 
amijapnm is produced by tlie action of micro-organisms on 
the casein ; but the authors’ experiments have not con- 
firmed this. In determining the influence of different 
proteids on fat (oleomargarine), the fat was melted at the 
lowest possible temperature, and stirred with a definite 
qui^itity of the proteid (with or without water), until solid. 
FVom 0*25 to 0*5 per cent, of the proteid (globulin, serum 
IlClbumin, albumose, alkali albuminate, acid albumin and 
casein), was thus incorporated, and in some experiments 
1 per cent, water. Each experimeni was carried out in 
. duplicate, one sample being exposed to diffused daylight, 
and the other kept in the dark. Ihe acid value was deter- 
mined at intervals, the first determination being made after 
one week, and the last after 14 weeks. The results, given 
in . tabular form, show that in the absence of moisture 
there was hardly any decomposition in fat containing the 
dry proteids. In the presence of 1 per cent, of water, the 
fat containing casein underwent considerable change, the 
acid value rising in 14 weeks from 0’88 to 3 *44 when 
0'25 per cent, of casein was present, and to 10*27 in the 
presence of 0*5 per cent. 

The acid value of the fat containing 0*25 per cent, of 
alUi ^bominate, and 1 per cent, of water, under the same 
conditions, had only increased from 0*89 to 1 * 05 in the 
dark, and to 1*81 in daylight. Speaking generally, how- 
ever, there was practically no difference between the amount 
of decomposition (as measured by the acid value) of the 
samples kept in daylight, and of those kept in the dark. On 
' the other hand, the Reichert-Meissl values of the fats after 
14 weeks were considerably higher in the case of the samples 
exposed to the light, e.g.^ 0*17 as against 1*73. — C. A. M. 

Cacao Butter [Comwercia/] — . P. Pollatscbek. 

XVIII, A., page 225. 


revolre hoil^tal plates, «aolr M wMoh; fii^re^-lil^er 
divisions inclining downwardll towards* thb ^ntr6» tq w^btl 
thev continually throw the sq^p mass. \irithi*thi8 a)^aratus a • 
yield of 860 to 365 kilos, can be obtained by osing^2 kilos, 
of a 20° potash lye and 800 kilos; of a fat (mg., olmn), the 
time required being 4 to 4 J hoUrs. — C. . *- 

Soap for lewoving Grease from the Hands or* from 
Greasy Objects. Soc. P. Thibaud et Cie. Fr, j;Pat. 
321,676, June 2, 1902. 

Thk soap consists of the following ingredients in the proppr- 
tions mentioned : — Ammonium or sodium sulpho-ricinoleate, 
(or a mixture of the two), 1,000 grms. ; ox-gall, 75 grms. f 
glycerin, « 50 grms. ; essential oil of thyme, 6 grms. ; and 
colouring matter. — CJ. A. M. ’ 


XnL-PiaMENTS. PAINTS: RESINS, 
VARNISHES; INDIA-RUBBER. Etc. 

(A.)— PIGMENTS, PAINTS. ' 

EnGUSH PATBlffT. 

Zinc Sulphide from Zinc Ores ; Production of [Hydrated 
— . V. Bermont. Eng. Pat. 6752, March 19, 1902. 
X., page 214. 

United States Patent. 

Pigment, and Process of viahing same. W. J. Armbrus^er, 
St. Louis, Mo., U.S.A. U'.S. Pat. 719,073, Jan. 27, 
1903. 

A mixture of barium sulphate and carbonate and zinc 
hydroxide is obtained by mixing solutions of zinc sulphate, 
an alkali carbonate and barium hydroxide, with or without 
barium chloride. -*-M. J. S. 

(B.)— RESINS, VARNISHES. 

English Patent, 

Composition for Cleansing Paiujed, Varnished, or P i/» tanciM 
Surfaces and the like. E. T. n atkin, Upton f ark, Essex, 
and W. H. Spre^ton, London, Eng. Pat. 16,548, July 
25, 1902. 


United States Patent. 

Fats ; Process of Purifying . J. Klimont, Assignor 

to E. Khuner uod Sohn, Vienna. U.S. Pat. 719,014, Jan. 
27, 1903. 

Tbb fat is agitated with a concentrated solution of soda, 
then washed with water, and mixed with a solution of a 
compound of an alkaline earth metal. It is then filtered, and 
heated for a time to a temperature above 100° C M. J. S. 

French Patents. 

Hydrocarbons of the Homologous Series, C^H,^ ^ present 
in Petroleum and Vaselme ,* Formation of Fatty Acids 
and Soaps from — . G. Reale. Fr. Pat. 321,510, 
Mny 28, 1902. 

^Trb hydrocarbons are heated vith cetin, spermaceti, or 
analogous sobstanoea iu the presence of concentrated alkali 
aohttioa. It is stated that the spermaceti esters are de- j 
composed into alkali salts of their respective fatty acids, i 
the liberated alcohols absorbing oxygen and forming the 
corresponding fatty acids, whilst the hydrocarbons are first^p 
traiMformed into fdcohols and then into fatty acids, which 
form soaps with the alkali present — C. A. M. 

Soap r Sq/t] ; Apparatus for Manufacture of . L* 

Mart4 de ITsle and H« & Granville. Fr« Pat. 821,533, 
May 22, 1902, 

Tmb apparatus co#s!its of a boilet with a doable hot^ofii 
by steam', and contains two vertical ihf'^" 


{ Lemons, or other acid fruit (2 lb.), hydrochloric acid 
i (I lb.), and water (4 lb.) are boiled to a thick paste 
j and incorporated with oxalic acid (2 lb.) and black treacle 
I (3 lb.). When cold, butyric acid (1 fid. oz.) or other 
I grease-dissolving acid is stirred in, and the W^ole made up 
j to 1 gall, with water. 

The composition is applied to the surface, left for a 
sufficient time, and then washed off. — R. L. J. 

French Patent. 

Resin Varnish ; Production of an Elastic . S. Efrem.v 

Fr. Pat. 321,635, May 31, 1902. 

A coherbSt elastic preparation suitable for coating corks, 
or for covering the hands in surgical work, is obtained by 
adding a suitable proportion of^ an alkali soap and a disin- 
fectant (e.g., formaldehyde) to'a solution of a mixture of a 
resin and a wax. (See also Eng. Pat. 12,450 of 1902 ; this 
Journal. 1902, 1469.)— C. A. M, 

(C.)— INDIA-RUBBER, &o. 

India*Ruhher ; Sources of — . H. Hua. Rep dec 
Cult., 40, 322—328. Fhann. J., 1908, 70, [1700J, 89, 

The author states that much confusion exists as to the best 
rubber trees of the French African Colonies. Zdndolpkia 
eeneyaknsis has been given as the source of a good^T^bber 
from Senegal, whieb should have been attributed ^ ip ^ 
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from from £. humiliB^ i 

K, Sehiita; i^ hq^doijJiB kiwi^n in Stnegal at* Toll, in the | 
Soudan aSyGi^k^^d ni Gukied as £'ae; whilst L, sen€~ i 
) 7 a^eiistN,is ^Owi^ Madd lu Senegal, and as Saba in the • 
French Saudan- Wi^h klainiif Pierre, a species which i 
yields excellenP rubber, there has been confused another I 
specif, #fiioh' farther ^uth on the Guinea coast in Angola j 
also yiel^ good riibben This latter species, to which the 
aatl|Or has given the name Z. pierrei, Hua, has also been ; 
fou 4 ^ in European herbaria under the name L. ovariensis, 
Beau:r. -The four useful species of rubber-yielding plants 
id the French African Colonies are L. heudeloiii, L. klainii, 
jpfsjTci, and Z. humilis. — A. S. ! 

Rubber I Vacuum-drying of Wnehed . C. O. Weber. 

' Gumini-Zeit., 1903,17, [18], 397. 

Methods of removing moisture from wet sheets of washed 
fubber by gently warming them under diminished pressure 
have often been tried, but they are not generally successful. 
As long as the surface of the sheets remains damp, 
the evaporation of the water prevents tho material from 
rising in temperature above the temperature of evapo- 
ration ; but immediately tho surface has become dry, 
the water in the interior of the mass finds itself confined 
•within noil - porous walls, and can only evaporate as 
it diffuses through the colloidal septum. Even if the 
pressure of the heating steam does not exceed b'3or0*5 
atmosphere, the rubber is heated so strongly that hard 
varieties suffer considerably, while softer kinds liquefy in 
places, soiling the grids, and sometimes the oven itself. 
Naturally, materials which are in powder or porous can be 
drie^ by warming them under diminished piu'issure, hut 
such an operation is essentially different from the desicca- 
tion of crude caoutchouc. — F. II. L. 


XIV.-TANNING : LBATHEE. fflZB. 

Chrome Liquors i Method for Rapidly Vetematiinu^he 
Tanning Value of . E. Stiasny. XXUl., page iWl* 

English Patents. 

Leaching and Tanning Apparatus. C. M. Walter,^ 
Cincinnati, Ohio, U.S.A, Eng. Pat. 24,763, Nov. 11»‘ 
1902. 

Skk U.S. Pat. 713,542, Nov. II, 1902; this Journal, 1902, 
1344.--R. L. J. 

Glue and Gelatin from Leather and Leather Waste; 

Manufacture of . The Chemische Diingerfabrik 

Vogtiiiaun und Cie. Gessel. and H. Weiss, Hilchenbach, 
Germany. Eng. Pat. 22, 738, Oct. 18, 1902. 

CiiROMK - LEATHER wasto is untaDucd by soaking in 
sulphuric acid (40 per cent, solution) for about 10 d^fi, 
washed, and neutralised with lime, excess of lime being ^ 
removed by hydrochloric acid and this neutralised by^ ' 
soda. The waste then boiled for glue and gelatin. 
Vegetable or oil-tanned waste is soaked in alkali, neutralised, 
and boiled down. — K. L, J. 

United States Patent. 

Tanning Process. W. H. Philippi, Bfirgel-Offenbach, 
Germany. U.S. Pat. 708,396, Sept. 2, 1902. v 

Hides or skins prepared as for ordinary tanning are 
immersed in liquors obtained by dissolving tar in turpentine 
; oil, pine oil phenols, or similar solvents. Superfluous tAr 
i is removed by tho aid of soap and warm water. — B. L* J» 


Pontianac [^Rubber Agglutinant]. C. O. Weber, 
Gummi-Zeit., 1903, 17, [18], 397> 

PoNTiANAC, or ' tlead Borneo,” is supposed to be a product 
Tlerived from the Dyera costulata ; but in the United 
States, where it is principally employed in caoutchouc 
mixtures, a considerable quantity of the iiuitcrial is obtained 
from tho ** false ” CastiUoa (C. iunu') of Central America. 
It is a resin-like solid substance, which is usually met with 
in the form of greyish-white- cakes or balls. After washing 
in hot water, it can be rolled into sheets ; but these fall to 
pieces if hung up for drying. Poniiauac ^becomes sticky 
even at moderate temperatures, so that it cannot be rolled 
hot; but its adhesiveness renders it useful as an aggluiinant 
when mixed with caoutchouc and a large proportion of 
mineral powders. When it is to be used in this way, 
Poutianac is generally prepared by tieating it with a little 
mineral oil an^ magnesia. 

When washed, good PontianacToses 18 or 20 per cent, 
of its weight, mostly moisture ; aud its value rises from 
300—350 Mk. in the crude state to 360—420 Mk. per ton. 
Special care has to bo taken that the articles made from 
it are free not merely from the large pores which are visible 
to the naked eye, but also from the microscopic pores which 
pearly always occur in loaded goods, originating from the 
film of air adhering to the mineral loading agents. 

. — JF. H. L. 

' English Patents. 

Liemid Cement for Patching Cycle and Motor Tyres^ 
Insulating Electric Wires, ^c.- E. Blundell, Wem, 
Shropshire. Eng. Pat. 17,481, Aug. 8, 19C2. 

Raw gutta-percha (16 oi.), carbon bisulphide (72 oz.) 
and eau de. Cologne (2J oz.). — R.,L. J. 

India-Rubber Substitute, W. Prarapolini, San Luis, 
Mmdoo. Eng. Pat» 20,910, Sept. 25, 1902, (Under 
Conv., Feb. 6, 1902.) 

Thb 0^ SuncuMereeas Mexicanus (etherise “Yule,” 
“ Co^,” « del Ne^,” “ Gaayu^e,” Jiguhlte,” or 
“Stile ”) is with fttiipbttr ^d Worked dp in the 
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French Patents. 

Tanning and Vyewood Extracts; Manufdtture of 
A. E. Poyrusson. Addition, dated May 22, 1902, to 
Fr. Pat. .318,523, Feb. 8, 1902. (See this Journal, 1902, 
1462.) 

Tinfoil is added to tanning or dye wood extracts during 
their manufacture to precipitate dark-toned colouring 
matters developed during the process. — R. L, J. 

Tanning Extracts ; Decolorising and rendering soluble — . 
La Maison commcrciale Fratelli Uufour, Genoa, Italy. 
Fr. Pat. 321,335, May 22, 1902. 

See Eng. Pat. 11,502, May 20, 1902; this Journal, 1903, 
1146. — R. L. J. 

Soaking and Deltming Skins ; Process and Apparatus 
for . L. B. Castets. Fr. Pat. 321,331, May 31, 1902, 

The skins are (a) placed in a drum rotating on hollow 
trunnions through which the “ soak-liquors ” may be dw- 
chargod, ami after drumming in water for about one hour, 
(5) the liquor is drawn off, and (e) the goods are rotated for 
about hoar in the damp condition. These three processes 
are repeated until washing is complete, each fresh lot of 
water being slightly warmer than the last, whilst the density 
of each soak liquor is observed by hydrometers arranged on 
a gauge armpiece, until the density falls to about B. 
when a final soaking for three hours is allowed with a brao^ 
drench if required.— R. L. J. 


XV.-MANUEES. Etc, • 

French Patent. 

Ram PhosphaU* } Rendaring Soluble the PKosj^onc 

centmned in , in Citric Acid. Q. 

V*. Put. 321,S»7, May 84, 1904. , i 

11,873, May 84, 1908 , tkU Jbdi^ 
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XVI.-StlOAE. STABCH, GUM. Etc. 

Sugar lUvU $ Action oj Nomatoids on the Yield and 

Composition of . H. Wilfarlh and G. Wimmer. 

ZeitB. Ver. deutsch. Zaoker*Ind., 1903, [fi64], 1—41. 

Tfix author baa catricd out experiments on the induence 
of neinatoids on lugar beets grown under different 
conditions of manuring, the results obtained being summed 
up in the following conclusions: — When the beets are 
plentifully supplied with nutrient material, the yield of 
roots is diminished by nematoids, but the leaf formation | 
remains almost unchanged, as also does the percentage of i 
sugar in the beets. If the other foodstuffs required by the 1 
roots arc supplied iu sufficient quantities, but the amount of j 
potash is diminished, the action of nematoids in decreasing | 
the crop of beets is increased, and the sugar content is also j 
largely diminished. The nemattuds remove from beets all ! 
the important foodstuffs in very considerable, and about j 
the same, propoitions, so that it is not tho potash alone, but | 
the total manuring, which influences the yield. In the I 
j)re8ence of only ismall quantities of potash, this is with- 
drawn from the beets by nematoids to such an extent that 
the roots present the appearance characteristic of an 
insufficient supply of potash, namely, low weight, small 
percentage of sugar, abundant formation of head, and 
yellow and brown spots on the leaves ; in this ease the 
diminished sugar content and the increase in the proportion 
of leaves are due solely to the insufficiency of potash. It 
may be possible, by a suitable excess of mamire, to prevent 
diminution of the yield of roots by nematoids, but this 
would, of course, be uneconomical. If, in a field strongly 
infect^ with nematoids, a low yield and a small percentage 
of sugar are observed, it may almost certainly be concluded 
that the soil contains insufficient potash, and this may also 
be shown by the above-mentioned appearance of some of 
the heads ; should these phenomena be noted early enough, 
a light top manuring of salts containing a high proportion 
of potash should be administered. — T. H. P. 

Sugar } Colour Test for Traces of — — . M. Ventre-Pacha. 
XXIII., page 231. 

English Patents. 

Sugar^bearing Materials $ Process of Purification of , 

and Cleaminy Compositions therejor. C. A. SpreckeU 
and C. A. Kern, New York. Kng. Pat. 24,569, Dec. 3, 
1901. 

Sbb U.S. Pat. 698,150, April 22, 1902 ; this Journal, 
1902, 715. ; P S. Pais. 699,933 and ”00,099, May 13, 1902 ; 
this Journal, 1902, 784. P.S. Pat. 703,219, June 24, i902 ; 
this Journal, 1902, 982. — T. H. P. 

Centrifugal Separators F. Hampl, Elbe Teinitz, 

Austria. Eng. Pat. 13,547, June 14, 1902. 

To enable the separator drum to be emptied periodically 
and closed again without stopping the apparatus, the drum 
is made of truncated conical lorm, und counected at the top 
to the driving shaft, while the bottom of the drum con.sists 
of a separate disc longitudinally movable on the said shaft. 
The drum is emptied automatically, with or without the aid 
of mechanical clearing devices, the disc being lowered by 
suitable means so tOat an annular discharge opening is 
provided between it and the sides of the drum. A brake 
mechanism, having tw’o blocks adapted to act at diamet- 
rically opposite points, is provided to reduce the speed of 
the drum prior to the discharge. — R. A. 

Alcohol and Yeast f Production of — - — tfrom Beet Resi- 
dues ^Molasses'], Beetroots, and other Amylaceous 
Material J. Effronf. Eng. Pat. 19,354, 8ept. 3, 1902. 
XVII., page 223. 

Sugar Moulds. H. Passburg, Moscow. Eng. Pat. 17,177, 
Aug, 2, 1902. 

CLAiiit is made' for an improved sugar mould, for the 
production of grooved or channelled plates, which ^ may be 
osily broken into, lamps or cabes» characterised by indented 
or recessed cross-walls c, being inserted in a box or Irame 


a, and a bottom or base plate e, also an intercliang^ble or 
removable cover or hopper d. Fig. 1 is a longitudinal 
section through the mould, the bottom and cover of which 

Fig. i. 





I United States Patent?. 

Sugar from Beets ; Process of Making . F. Breyer, 

! Kogcl, Austria-Hungary. U.S. Pat. 718,692, Jan. 20, 
1903. 

I This process consists in treating the beet chips with lime 
1 in such proportion that the diffusion product will be slightly 
1 alkaline, subjecting tho lime chips to diAfusion at a tempera- 
ture not above 50^ C., defecatiug the diffusion products at 
ihe temperature at which they leave the diffuser by 
^Smixture with a pulverulent and indifferent inorganic 
substance and by filtration, decolorising the dCfeeated 
juices by means of lime at a suitable temperature (about 
100^ C.) and removing the saltsS by boiling with ebar and 
filtering. The limed chips may be subjected to only n 
partial diffusion at a temperature below 50® C., the juices 
being then drawn off, and more line added to the retidues, 
which are then diffused at a higher tempmture.^T. H. P. 
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Sugar from Beeto } ProcoBS of making White . L. ' ' 

Hirt, GreFenbroich, Germany. U.8. Pat. 719,313, Jan, i 1 
27, 1903. I ^ 

This process, for manufacturing a single quality of while \ 
sugar, consists of the following operations: Producing a j ^ 
concentrated beet-juice, enriching it with dissolved sugar 
from a previous “ strike and boiling it to form massecuite, j 
part of the first molasses being in the meantime drawn into , 
the vacuum pan •, crystallising and purging the massecuite | 
to produce white sugar, boiling part of the residual molasses ! 
and the clairce together to give seconds massecuite, crystal- ; 
Using and purging the latter to produce seconds sugar and ; 
molasses ; returning the seconds sugar to the first massecuite, 
transforming the molasses into trisucrate of lime, convening i 
this into monosucrate and adding the latter to the concen- | 
trated beet- juice.— T. H. P. I 

French Patents. 

Syrups and Molasses ; Purification of M. Kowalski 
and S. Kozakowski. Addition, dated May 23, 1902, | 
to Fr. Pat. 315,737, Nov. 8, 1901. (See this Journal, i 
1902, 921.) 

This addition consists in mixing the phenol or other 
hydroxy-derivative, employed in the purification, with ; 
benzine, petroleum, benzene, toluene, or other similar 
hydrocarbon, the purifying action being thus intensified^^ , 

Sugar Juices; Defecation of . Lachaux. Fr. Pat. j 

321,3.53, May 22, 1902. I 

In this process the sugar juice or syrup is subjected to a , 
preliminary defecation by treatment with calcined phosphate j 
of lime, especially that known as pbosphated chalk, which ; 
is employed in small pieces, and so acts as a filtering agent : 
as well. After being used for this purpose, the material 
serves as a valuable manure, and may replace phosphates. | 

— T. H. P. ! 

Molasses ; Process for Improving the Ferment ability of | 

. A. Collette and A. Boidin. Fr. Pat. 318,297, Feb. | 

1, 1902. XVII. page 224. j 

Polariineiers and Saccharimeters ; Impts. in P. ; 

Pellin. Fr. Pat. 320, .503, April 19, 1902. XXIII., 
page 230. . : 

XVII-BREWING. WINES. SPIRITS. Etc. 

Barleys ; Malting of German and Foreign , and their 

Suitability for Brewing Purposes, K. Wiedling. Woch. 
f. Bran., 1903, 20, [5], 52—54. 

In 1902 the Bohemian and some Hungarian barleys attained 
their full germiuating power and were ready for malting in 
September. Most German barleys and other foreign sorts 
were not ready until the middle of November, whereas in 
1901 they could be malted in October. One Roumanian 
barley only germinated to the extent of 85 per cent, even 
in December. The 1902 barleys on an average did not 
require so long a steep as the 1901 barleys. Owing to the 
cold wet summer of 1902, the barleys contained more 
moisture and had not so fine an appearance as in the 
previous year ; the corns, however, were more floury. In 
buying malting barley according to the germination test, it 
must be borne in mind that this test does not yield reliable 
results with new barleys before November. The differences 
between the results obtained by the method of steeping 
with aeration and those from the ordinary steep were not 
so marked in 1902 as in 1901. If barley which has been 
steeped by the aeration process be couched thickly on the 
floor in the first two days, it requires quite as long a time 
for germination as that steeped in the old way. It is of 
great advantage to allow the ^ain to lie in the cistern for 
12 hours after running off the last steep-water, as the 
adherent water would mnder the respiration on the floor. 
With a 70 hours’ steep the author allows 80 hours under 
water and 40 hours without water. 

A table is given in which the averse prices and yields 
of extract of varions Qerinaii and foreign barleys are given. 


The prices follow the yields of extract ; the fineness of the 
busk and the appearance are secondary matters. Most of 
the foreign barleys are capable of giving just as stable beer 
as the German. In Belgium a large quantity of raw grain 
is brewetl, but in Holland the best beers are firorn pure 
malt. The pale top-fermentation lager beers are generally 
kept for four or five months throughout the summer by the 
retailers and are very stable. The bottom-fermentation 
breweries employ for their light ales only Californian and 
Russian barleys. With old plant the yield in practice is 
never more than three per cent, lower than the laboratory 
yield, whilst with modern plant the two are practically 
identical ; economies are only to be made by tiuding cheaper 
raw materials. — J. F. B. 

i/opi. Value of, and Utilisation of , in Practice, 

Woch. f. Brau., 1902, 19 , [44] , 604— 665. 

In a paper, delivered before the 14th Annual Convention of 
the U.S.A. Brewers* Union, Hantke advocates the 
substitution of quantitative tests in place of the rough 
physical examination that is generally considered sutlicient 
for the valuatit)u of hops. First and foremost, be 
considers the proportion of soft resins to be tlie determining 
factor, since on these the antiseptic and bitter properties 
of the hop mainly depend. Experiments are ({uoted to 
show that as an antiseptic, the soft resin ranks equal with 
salicylic acid. Twelve per cent, of soft resin is fixed as the 
minimum. For the determination of tannin no exact 
method is available ; good hops should contain not under 
2^ per cent. As regards moisture, well dried hops should 
! average 10 per cent. Samples containing more than 12 per 
i cent, are likely to deteriorate quickly; whilst hops with 
’ less than 9 per cent, of water break up very easily and 
: may be regarded as overdried, and therefore likely to have 
■ suffered loss of essential oil and harmful alteration of the 
resins. The relative proportions of coagulable and soluble 
I albuminoids might be an indication of value as to the 
I ripeness of hops. Apart from this, certain albuminous 
i constituents of hop contribute towards the “heading” 
j properties of beer, whilst others may be the cause of a 
; slight “ gluten ” turbidity, which is particularly likely to 
I appear if the period of boiling has been insufficient. As 
i regards brewery practice, Hantke advises the employment 
of the hop tearing and sorting machine, since the lupulin, 

' leaves, and twigs require very ditferent periods of extraction. 

I The seeds sliould be rejected altogether, since they contain 
an injurious alkaloidal substance, and besides impart a 
rancid flavour to the beer. — II. T. P. 

Yeast; Influence of the Quantity Sown on the Quality 

of . M. Delbrtick. Woch. f. Brau., 1903, 20, 

[5], 49. 

Starting from the observation that the quantity of yeast 
produced in a given volume of medium under similar 
conditions is independent of the quantity origitinlly sown 
(see this Journal, 1903, 154), the author discusses the 
bearing of this fact upon alterations in the quality of 
the yeast obtained. Taking the two extreme cases and 
neglecting the number of cells which die ; when a 
' minimum quantity of yeast is sown, the yeast is entirely 
rejuvenated and the crop consists almost entirely of ne^, 
young cells. The quality of this crop will he determined 
by the amount of available nutrient and the conditions 
obtaining during propagation. On the other hand, when 
the quantity of seed yeast is so large that no budding can 
take place, the crop will consist merely of the same colls as 
were sown ; the influence of the nutrition and conditions* 
will be comparatively small, as the quantity of nutrient 
present will probably be fully sufficient to maintain the 
vital functiouB of the old cells. Between th^e limits lie an 
infinite number of stages comprising the ordinary conditions 
of the process of yeast propagation, and the factor of t^e 
quantity of seed yeast is of primary importance in 
determining the quality and state of nutrition of the stodt 
yeast of the brewery or distillery, and through it the coarse 
of the Bubseqnent fermentations. Attention should 1^ 
directed to this point when satisfietory results are not 
obteiued.-^* F, B. 
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Amyiamyces RouxH, a Fungu$ of Chinese Yeast i Mode 

of Growth and Reproduction of - — . J. Turquet. 

Comptee Kend., 1902, 136| [21], 912; tmd Wooh. f. 

Bratt., 1903, 20 , [5], 61—52. 

Calmette and eub«equent observers have stated that 
Amylomjees Rouxii has only one method of reproduction, 
viz,y by the iformation of endogenous spores or conidia in 
the longitudinal direction of the mycelial threads. 

The author’s investigations show, on the other hand, 
that this fungus may reproduce itself asexualiy in two j 
ways : — 

(1) By spores developed in sporangia which are carried 

at the ends of numerous branches radiating from the tops 
of stems which sprout from tlie mycelium ; this is the noi*mal 
asexual reproduction of the genus Mucor. | 

(2) By the formation of chlamy do-spores longitudinally | 
in the mycelial threads ; these are the endogenous spores • 
or conidia of Calmette. 

The first method of reproduction may be observed on 
media which favour the development of the sporulating 
organs of the Mucorinm, such as carrots, boiled rice, 
orange juice and bouillon containing mannitol. On potato 
and beer wort gelatin the first method of reproduction is 
very rare and the second process predominates. The 
sporangia-bearing stems vary from 0*5 to 3 cm. in height ; 
the sporangia have a diameter of 10 — 15 ju and are filled 
with a large number of very small spores. In saccharine 
liquids with plentiful access of air a thallus may be formed 
with branch^ threads which undergo a yeast-like budding. 
The formation of zygospores has not been observed. 
Amylomyces Rouxii belongs, therefore, to the genus Mucor, 
and should henceforth be known as Mucor Rouxii, its 
nearest relations being M. racemosm and M, circinelloides. 
(See also Wehmer, this Journal, 1900, 839.) — J. F. B. 

Hydrolytic Enzymes} Influence of the Stereochemical 

Configuration of the Gtucosides on the Action of . 

H. Pottevin. XXIV., page 233. 

Fermentations [Beer"} at Elevated Temperatures. 

W. Windisch. Woch. f. Brau., 1902, 19, [44], 664. 

Although for a number of years the author lias recom- 
mended the adoption of higher temperatures at pitching 
and'in the fermentation of (bottom-fermentation) beers, it 
is still ^he rule, rather than the exception, to carry on 
fermentation at very low heats, pitching at 4*^ K., and this 
particularly in the case of pale (Pilsen) beers. As a 
necessary consequence, the yeast receives a severe check 
at the outset, fermentation commences late and proceeds 
slowly, there is greater risk of wild yeast and bacterial 
infection, and sometimes it is diHicult to attain a sufficient 
degree of attenuation. The yeast, too, may be and often is 
permanently weakened, thus necessitating frequent changes. , 

No adequate reasons can be adduced in support of cold j 
fermentation. The claim, often advanced, that only by such i 
means can proper flavour and condition be obtained, has | 
been proved groundless by the test of practical experience. ; 
As regards condition and character, beers fermented at | 
higher heats present no inferiority ; and there are positive j 
advantages. Fermentation starts earlier and is completed ! 
in half the time, or less, than that usually required. On j 
this account, and because of the healthy yeast development, ! 
any infectipn hy wild yeasts or bacteria is more thoroughly 
suppressed, and the beers turn out more stable. — H. T. P, 

Wines ; Acetaldehyde in the Ageing and Sicknesses of . 

A. Trillat. Comptes rend., 1908, 136, [3], 171—173. 

The oxidation of alcohCl in presence of air takes place with 
the greatest facility, aided by the catalytic influence of 
various bodies, notably by contact with porous surfaces 
such as wood. During the process of ageing, the aldehyd^ 
formed ie modified in absence of air in cask or bottl^ 
condensing with the alcohol with the formation of acetals, 
a reaction which is considerably favoured hy certain 
catalytic agents, such as ferric chloride or tonnin. Acetic 
acid resulting from more Advanced oxidation, likewise 
combines with the alcohol, yielding esters during the ageing 
process. The acetals contribute eonsiderably to the bouquet 
of aged wines. 


Modifications due to infection by disease organisms may 
run parallel with the ageing process. A considerable 
increase in the percentage of aldehyde has frequently been 
observed under the influence of Mycoderma vini. In such 
cases acetals are not formed, and the free aldehyde takes 
part in different reactions. It may either combine with 
and precipitate the colouring matter of the wine in the form 
of a lake (** casse** disease), or it may be polymerised and 
resinified under the influence of the mineral salts of the 
wine, as in the cose of the disease known as “ bitterness,’* 
especially if the wine be deficient in alcohol and tannin. 

— J. F. B. 

Wines } Inversion of Sugar in Plastered . G. Magna- 

nini and A. Venturi. Staz. sperim. agrar. ital., 36 , 714 — 
726. Chera. Oentr., 1903, 1 , [ 3 ], 186. 

Two different views, represented by the following equations, 
are held as to the reaction between the potassium bitartrate 
j and the added calcium sulphate in plastered wines : — 

I I. 2G4H,Ge^^ + CaS04 - CaCJI^Ofi + C4II606+ K 0 SO 4 
I (Chancel). 

i II. C 4 n;AK + CnS04 = CaC 4 H 40 fi-f-KHS 04 (Bii 8 syand 
Buigiiet). 

The authors have examined the question from the stand- 
point of physical chemistry, and show that the view of 
Bussy and Buignet is untenable from purely theoretical 
considerations. They have also directly determined the 
hydrogen ions in plastered wines by comparing the velocity 
of inversion of sugar (a) in plastered wines, and ( 6 ) in 
liquids of the sarne*“ titre,” but the acidity of which was 
due solely to free sulphuric acid. A sample of plastered 
wine with a dextro-rotatory power of 0 * 4'’ showed, after 
the addition of 10 grms. of sugar to 100 c.c., a rotatory 
power of + 61 and, after heating for one hour at 70® C., 
and cooling to 20 ® C., one of + 59*5®. ' On the other hand, 
a solution of sugar (10 grras. in 100 c.c.) of the same 
titro ” as the wine, hut acidified with sulphuric acid, 
showed at first a dextro-rotatory power of 60 '5°, hut after 
heating for 15 minutes at 70° CX, a Irevo-rotatory power of 
6 * 3'\ The slow inversion of sugar in plastered wines thus 
shows that large quantities of acid sulphates are not formed. 

—A. S. 

Cider and Vinegar ; Effects of Fermentation on the Com-' 

position of . C. A. Browne, jim. J. Amer. Chem. 

Soc., 1902, 25 , [1] , 16—33. 

Tiiio author’s investigations consisted of a series of periodical 
analyses of the contents of a cask of apple juice extending 
over a period of more than three years from the time of 
pressing, and divided into stages of alcoholic fermentation, 
acetic fermentation, and destructive fermentation, tables 
and curves being given. 

Alcoholic Fermentation. — In the early stages there was 
a rapid fall in the percentage of saccharose, whilst the 
glucose and fructose remained practically constant. The 
period of greatest chemical activity was from the fourth to 
the seventh week, accompauied by the greatest fall in the 
percentage of fructose and the greatest rise in the pro- 
duction of alcohol. The saccharose and glucose were 
completely removed during alcoholic fermentation, whilst a 
small amount of fructose remained unfermented ; the 
fructose was considerably in excess of the glucose during 
the whole period. Fructose is the only important optically 
active body present in fully fermented ciders. The other 
chemical changes comprised a gradual increase of the acetic 
acid and a decrease of the fixed or malic acid ; the pectin 
or gummy matter precipitated by alcohol also decreased. 
The volatile esters, ag shown by the saponification value of 
the distillate, increased up to the point corresponding with 
the maximum production of alcohol, and subsequently 
decreased as acetification set in. The yield of alcohol from 
the sugar was 88 per cent, of the theoretical quantity. Iioes 
of alcohol is attnbutable to evaporation and loss with the 
evolution of carbon dioxide on the one ^nd, and to 
incipient acetification on the other. To prevent this, cider 
should be racked off after primary fermentatioxi, and the 
cask tightly buuged. 

AcHic Fermentation , — The percentage of fixed Aoid 
continued to decrease, the decrease of fructose continued to 
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a slight extent, bat oo further diminution took place after { 
the acetic acid reached 0*5 per oont., owing to the inhibitive ; 
action of the acid on alcoholic fermentation. The practice of j 
adding fresh apple juice to old vinegar stock is, therefore, ; 
a bad one, and accounts for the high percentage of reducing | 
sugars often found in cider vinegar. The yield of acetic 
acid from alcohol was 89*2 per cent, of the theoretical, and | 
the yield of acid from sugar was about 80 per cent, of the | 
tbeor^cal. The greater part of the loss was, doubtless, i 
due to evaporation both of alcohol aud aeid, the bung j 
being removed during acetiflcation. 

Deterioration of Vinegar Over-ageing ’*] . — On further ; 

standing with the buug out, the vinegar gradually lost its , 
strength. The solids and ash increased, owing to concen- | 
tration by evaporation, involving a loss of 30 per cent, of j 
the liquid. The acetic acid decreased at the average rate i 
of about 0 • 1 per cent, per week, the main cause being the 
oxidation of the acetic acid by the acetic bacteria themselves. 
Examination of the “ mother ” before and during deteriora- 
tion showed, however, that the organisms concerned were 
entirely different, although belonging to tlio same class. 

In acetitication the mother consisted of Mgcoderma 
(iceii, whereas in the deterioration the cellulose-forming 
acetifying bacterium, B. xijlinumt was concerned. Deterio- ‘ 
ration was accompanied by a considerable increase in the 
cupric-rediicing bodies and the luivo-rotation, far exceeding ' 
that due to concentration of the liquid. Two well-defined 
phenylosazones were isolated ; one, in considerable quan- 
tity, recrystallised from dilute alcohol, melted at 
142^' — 143° C., and turned brown on exposure. Its corn- ; 
position was that of a pheuylhexosazone, aud its melting 
point corres[)onded with that of fornxmtzonc, derived from 
the products of condensation of formaldehyde ; its identity 
is not, however, established. The other osazone was 
obtained only in small quantity ; it was insoluble in 
alcohol, and spariifgly soluble in ether ; it melted at 
240° — 242° ( and was identified as phenyldiacefgl osazone, 
derived either from diacetyl or from dimethyl ketol, 
CH3.CHOII .C ^.CHg, the latter being a cupric-reducing 
body. The fructos-c had entirely disappeared. 

Hacking off aud keepiug the cask tightly bunged is 
recommended for preventing the deterioration of vinegar. 
Vinegar settlings 'were found to consist mainly of dead 
cells, pectin flocks, and unaltered apple starch. — J. F. B, 
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Fermenting and other Purposes ; Vats or Vessels for — . 
A. Weber, Fischeru, Austria. Eng. Pat 25^856, 18, 

1903. 

In the oonstrnction of tanks of glass plates in whtoh wire 
fabric is embedded, the wire fabric is caused to project 
from tbe glass at the abutting edges of the bottom au^ side 
plates and is embedded in the cement filling between the 
outer wall of the vessel and the metal-carrier frame. Bolts 
are arranged extending through the joints between the 
glass plates, the inner heads of the bolts engaging over the 
edges of the plates aud the hook-shaped outer ends over 
rods secured in the uprights and embedded in the cement 
filling. Wires may be arranged passing through the 
uprights and extending round the vessel and serving as 
cores for the cement. (See also Eng. Pat. 17,739 of 1902 j 
this Journal, 1902, 1343.) — J. F. B. 

N ondntoxicating Beverage, and Process of making same, 
A. J. Boult, liondon. From Wahl and Heiiiiis, Chicago, 
U.S.A. Eng. Pat. 26,588, Dee. 2, 1903. 

Malt is mashed, with or without malt ndjiincts, in such a 
manner as to produce the smallest percentage of sugar 
compatible with complete conversion of the starchy matters. 
The wort is run off from the mash, cooled, and submittad 
to fermentation without previously boiling it. The 
fermented wort is then boiled to expel the alcohol, hops 
are added during the boiling, and the liquor is prepared 
for use by charging it with carbon dioxide. — J. F. B. 

Disdllers* Spent Residues or Wash ; Treatment of — . 

C.V. Thierry, Paris. Eng. Pat. 4008, Fob. 17, 1002. 

Ot.ycbkin, nitrogenous compounds and saline products are 
, recovered from distillers’ spent wash by feeding the 
; residues* continuously into a conduit or chamber, main- 
tained under vacuum, and heated, in such a manner that 
I the wash will travel downwards during the operation with- 
out the assistance of meclnmical devices. The walls of the 
vessel, inelined at a sufficient angle, form tho evaporating 
i or distilling surface, and the stream of wash parts with 
' nearly all its water and the whole of its glycerin before it 
; reaches the bottom where it is discharged. A trap-box is 
' provided to intercept any particles of liquid projected over 
I with the vaporised distillate. — J. F. B. 


English Patents. 

Brewing. H. A. Hobson, London. Eng. Pat. 2384, 
Jan. 29, 1902, 


Phlegms, Wines, Fermented Wort, and Dilute Alcoholic 

Liquids ; Process and Apparatus for Purifying 

E. (juillaumc, Paris. Eng. Pat. 5794, March 8, 1902. 


Finely-ground malt is first digested with water, in which 
hops have been boiled, at a temperature of about 130° — 
140° F., one-third of the clear wort is then run off and the ■ 
malt is boiled with tho remainder of the wort. The mash is | 
cooled to 150° F. and about one-half of the wort which had ! 
been drawn off Ls returned to it. After agitating for half- I 
an-hour and cooling to a still lower temperature, tbe 
remainder of the wort is returned and the whole wore is 
subsequently run off from the grains. The dilute sparging 
liquors from one brew are utilised instead of water for 
boiling with hops and brewing the next batch. (See also 
Eng. Pat. 4943 of 1901 ; this Journal, 1902, 558.) I 

— J. F. B. 


Beer of Top, Bottom, or Mixed Fermentation; Apparatus 

for Continuous Brewing of . G. Lefebvre, Anmippes, ! 

France. Eng. Pat. 9990, April 30, 1902. j 

See addition to Fr. Pat. 315,959 ; this Journal, 1903, 157. 

—J. F. B. I 


Beer ; Production of *< Non- Deposit ** , and Apparatus 

therefor. E. H. West, L. Chew, and F. liogerson, 
London. Eng. Pat 17,951, Aug. 15, 1902. 


Non-deuoSit beer is prepared by cooling the beer as 
received from the fermenting or settling tuns in a cooling 
appurati^, <^bopatiQg it by agitating it vrith carbon dioxide 
while still in the cooling apparatus, allowing the treaxed 
beer to stand in the cooling apparatus, uptU the solid matters 
are jpartly precipitated, and then forcing the h«er from the 
^nimgappnmt^ hy rn^ng of a ** top-prosaure ** of stenlised 
air thro^h a filter and hc^fiipg machih^-rJ;. F. B. 


The alcoholic liquids are diluted, if necessary, so that the 
amyl alcohol and other “ tail ” products may behave in 
distillation as “ head ” products relatively to the mixture of 
ethyl alcohol and water. T'he liquids are then fractionally 
distilled in a continuous column of sufficient po wet and 
number of shelves to enable tho products hitherto con- 
sidered as tail ’’ to bo vaporised at tbe same time as the 
head ” products, so that to the bottom of this column 
th(*ro only comes a pure mixture of ethyl alcohol and water. 
The “ tail ” products are concentrated in a special trank 
superimposed on the distilling column by means of an 
artifice which consists in maintaining sufficiently low the 
alcoholometric degree of the liquid on all the shelves com- 
posing it by admitting at the top either wine or distillers’ 
fermented wort, or preferably hot water or low wines. 
In order to obtain the head products as strong as possible 
in alcohol, they are finally treated in a third, column, 
superimposed on the preceding one, from which the tail 
products are withdrawn at the bottom, and the head products 
from the refrigerator at tho top, both in the maximum 
degree of coucentration. (Sec alio this Journal, 1908, 
1343.)— J. F. B. 


Alcohol and Yeast/ Production of — — , from Beet 
Residues [^Molasses], Beetroots, and other Amylaceous 
Materials. J. Effront, Brussels. Eng. Pat. 19,854, 
Septa, 1902. 

Onb ton of molasses is diluted, with water in a 
a voiuina oi 650—700 galls. A 10 pgr oent^ folptlon of 
rotin (colophony), with 3*5 per cent of oaaai;^ 
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it. added in quantity, ranging fVom 1 gall. 1 pt. to 3 galla. 

3 pts. ; 225 galls, of the mixture are then drawn oil in 
reaerre, and the remainder is pitched with beer yeast; 
fermentation is started with aeration at 86“ F., and when 
half the sugar is fermented, the reserved wort is returned 
to the tun. The claims specify the use of fatty acids, 
resin acids, fatty soaps or resins, and these bodies are said 
to be^ advantageous to the development of the yeast by 
changing the physical conditions and viscosity of the liquid. 

— J. F. B. 

French Patents. 

JBeei' i Process and Apparatus for Brewing . 

Malotaux. Fr. Pat. 818,899, Feb. 21, 1902. 

The object of this invention is, by very fine grinding of 
the malt, to secure the maximum yield of extract. The 
difficulties of wort filtration are overcome by ceutrifuga- 
lising the whole mash after saccharification is complete. 
To this end the mash tun (provided with heating jacket 
and rake machinery) is of conical shape below and termi' i 
nates in a wide pipe through which the mash is discharged I 
into a centrifugal placed underneath. The sparging of the ■ 
grains is effected by a vertical spray pipe fixed close to the ; 
wall of the drum, or by a central sprayer. — H. T. P. j 

Beer ; Improved Raw Grain Converter for Brewing . 

The Conversion Company (Billings Machinery and 
Process), Ltd. Fr. Pat. 319,159, Feb. 28, 1902. 

In the old form of Billing’s converter, the raw grain is | 
heated and mashed in a closed horizontal cylinder, being : 
agitated during the process by revolving blades. In the ! 
new form— the subject of this patent — the rake machinery is 
entirely done away with, being replaced by air jets introduced 
all along the bottom of the converter, 'I’hese jets com- 
municate with a common main conveung hot or cold air 
under pressure. — H, T. P. 

Beer ; Mashing Apparatus for Brewing . Billet. 

Fr. Put. 319,224, March 3, 11M)2. 

The mash tun, cylindrical in form, and provided with a 
false bottom, is suspended over and in the wort copper, 
resting on the rim of the latter by meaus of a projecting 
fiange, in such fashion that the mash can he raised to the 
mushing temperature by the steam from water (or wort) 
boiling in the copper below. After mashing, the wort and 
spar^iigs are run into the copper and boiled with hops ; 
and m order that the hops may be introduced, the mash tun 
has to be lifted clear of the copper.— H. T. P. 

Molasses ; Process for Improving the Fermcniability of . 

A. Collette and A. Boidin. Fr. Pat. 318,297, Feb. 1, 
1902. 

The inventors a8CTil>e the comparative unfermentability of 
molasses, not so much to its deficiency in yeast nutrients, 
as to the presence of heavy metals, particularly copper and 
iron ; and their process consists in removing these metals 
by precipitation with phosphoric acid or other suitable 
reagent, followed by filtration. 

Excellent fermentations are stated to he so obtained, and 
in addition, certain malodorous constituents of the molasses 
are removed during the tieatment. — H. T. P. 

Cider ; Special Process and Yeast for the Fermentation \ 
of — . Jacquemin and Alliot. Fr. Pat, 318,446, i 

Feb. 5, 1902. j 

Tub apple-juice is sterilised by heat, or by addition of i 
potassium bisulphite, and is then seeded aud fermented 
with a pure cultivation of yeast. The yeast #ised was 
selected on account of its suitability for the particular 
purpose, and ocenrs naturally on the epidermis of the 
sugar-cane (Ilo d© la Reunion). It may readily be isolated 
and grown in quantity by known bacteriological methods. 
Cne of the clamas relates to the manufacture of summer 
cider from apple-juice expressed in the autumn and pre* 
served by the addition of potassium meta-bisniphite. (See 
also this j6urDal,190t, ^28.)— H. T. F. 


Beverages [Wine, Cider] ; Ap^ratus for eomtinuouelv 

Carbonating ASrated . Driancourt. Fr. Pat. 3 1 8,506, 

Feb. 8, 1902. 

i The apparatus comprises a cylinder, divided into three 
I compartments, each fitted with a gas injector, in which the 
I liquid is partially charged with carbon dioxide, then forced 
I by its own pressure into: — (1) A small collectiug vessel. 

; (2) The saturator. The latter is a vertical cylinder of 
j which the upper portion is occupied by a series of 
I crenellated shelves, orer which the liquid flows in a thin 
i layer whilst under high pressure and becomes saturated 
with gas. (3) A filter press. (4) A collecting vessel. 
(5) A bottling m»ichiiie, — H. T. P. 

i 

' Vinegar; Apparatus for making . C16ment. 

I Fr. Pat. 318,241, Jau. 30, 1002. 

A SMALL tub, provided with aerating holes round its circum- 
ference about half-way up ; a cover through which passes a 
funnel tube reaching to the bottom of the vessel, and lastly 
a draw-off pipe. The apparatus is started with warm 
vinegar and wine, and more wine is added at intervals. 
When acetification is complete, a portion of the contents 
may withdrawn at intervals, being replaced by fresh 
w’iiie so as to keep the vessel filled. — H. T. P. 

JJistiUation Apparatus [Alcohol] ; Improved Form of . 

Avenarius. Fr. Pat. 319,111, Feb. 27, 1902. 

The distillation column is composed of cylindrical sections, 
superimposed and merely lield together by overlapping 
rims and flanges, between which the internHl shelves are 
jammed. Each shelf has a central rising tubulure, with 
loose cover resting on projections. The down-pipe }>asseH 
through an aperture in the shelf, and is divided into two 
poitions, ea(!h flanged at one end; and one of these rests 
upon, the other hangs from, the shelf. In order to reduce 
the prime cost, the entire apparatus is constructed of irou> 
all the internal parts being surfaced wich a protecting layer 
of acid-proof enamel.— H. T. P. 

Alcohol; Apparatus for the Distillation of . Garrigou. 

Fr. Pat. 319,233, March 3, 1902. 

A PARTicDLAR application of the principle laid down 
in Fr. Pat. 319,232 (see page 203). The apparatus is 
composed of a shallow closed boiler for producing the 
. heating vapour (alcohol). On this rests the cylindrical 
I distilling column, of which the lower portion is provided 
j with four or more shelves and central down pipes. Over 
I each shelf is fixed a hemispherical chamber, convex side 
; uppermost, communicating on both sides of the column 
I with an outside pipe leading to the boiler. The vapour 
! from the latter passes up one of the pipes through the 
chambers referred to, and back through the other pipe, 
and a small cooler, to the boiler. The whole forms a 
I heating contrivance of large surface. The upper part of 
i the column is at first cylindrical, then tapers to a point, 

{ and is completely covered over by a double conical jacket, 

I but separated from the column by insulating material, 
i Below the jacket is a cooling tank, also insulated from the 
column. The apex of the latter communicates with a 
condensing spiral, arranged inside the jacket space and 
the cooling tank already mentioned. Inside the conical 
top of the column is another spiral which communicates 
with the jacket space itself. Its lowf r end terminates jusl 
above the uppermost heating sphere, over which the liquid 
under distillation is discharged, after having previously 
been warmed by passing through the jacket space and inner 
spiral. The distillate is condensed in the outer spiral. 
Distillation may conducted m vacuo, to which end the 
top of the column is connected to an aspirator,. and the exit 
tube to a closed recipient. — H. T. P. 

Wines and other Liquids ; Cellulose Filter for . 

Prade. Fr. Pat. 819,029, Feb. 26, 1902. 

A CLOSED cylindrical vessel, inside of which are two con* 
centric cyliudert of filter-mass (cellulose), held in place by 
perforated partitions, the whole so arranged that the liquid 
filters through the outer and inner cellulose layers into the 
annular space between them.— II. T, P. 
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iiguidM } Filtralim of — , especiiilh Beert, Wines, and 
Branditts. Filter and Brautechn. Masch. Fabr. vorm. 
L. A. Enainger. Fr. Pat. 321,779, June 7, 1902. 

Fossil meal is heated in an autoclave with an aqueous 
solution of hydrochloric and nitric acids, the material is 
4hen freed from acid and washed, being preserved in a moist 
state after pressing out the excess of water. This filtering 
medium is employed in filter presses, being distributed over 
the surfaces of the filter cloths by suspending it in water 
and admitting the liquid to the filter. — J. F. B. 

Distillers* Spent Wash; Treatment of . C. Sudre. 

Fr. Pat. 321,701, June a) 1902. 


Meat-Extract} Process of Producing a L'ght Coiourod 

. F. W. Howorth, London. From W. liddle, Berlin. 

Eng. Pat. 24,619, Nov. 10, 1902. 

XiiK broth, after removal of albumin, is boiled with the 
addition of hydrochloric acid to destroy the haemoglobin. 
After making alkaline and filtering off the precipitat^ 
phosphate of iron, the solution is again brought to its 
I original acidity by means of hydrochloric acid. The iron 
i may also he precipitated by adding calcium hydroxide, the 
j excess of the latter being removed by means of a current of 
' carbon dioxide. — VV. P. S. 

United States Patent. 


Tue spent wash in an acid condition is allowed to flow by 
its own weight in a spiral path down a column containing a 
helical passage in which a vacuum is maintained and which 
is heated externally to a temperature of about SOtJ"" 0. 
The water and glycerin are volatilised by this treatment 
and the dehydrated residue containing nitrogenous matters 
is collected at the bottom. The steam in its spiral passage 
becomes superheated and thus assists in the volatilisation of 
the glycerin from the concentrated matter in the lower 
portion of the column. The vapour is then conducted to 
the top of another smaller similar column, also heated, in 
which it is freed from [projected particles of the w'asb, 
biTore finally being condensed in a receiver. (See also 
Eng. Pat. 4003 of 1902, above.) — J. F. B. 


XYIII.-POODS: SANITATION; WATER 
PURIFICATION. & DISINFECTANTS, 

(.4.')— FOODS. 

Cacao HiiUer [ Uoaiwercm/] P. Pollatschek. Chem. 

liev. Fett- u. llarz-lnd., 1903, 10, [1], 5 — fi. 

Aocoudino to the author, alterations in the method of 
obtaining the caeuo butter have caused the commercial 
product to alter iti characteristics during the lust few years. 
Formerly the beans were roasted and powdered, and the 
fat removed by hot expression. The first att(,‘mpt to obtain 
i better yield was by a process (Ger. Pat. 89,251 of 1895) 
in which the residue from the press was more finely 
powdered and again expressed. The powder. was also 
treated with alkalis or alkali carbonates before roasting, in 
order to emulsify and saponify fat and break up the other 
<!onstituents. Other processes in which the powder is 
treated with alkali are described in Ger. Pat«. 10,004 and 
93,394, and as most firms now use such processes, soap or 
alkalis are usually present in the commercial cacao butter. 

—C. A. M. 

Fats } Influence of Different Protcids on . 

F, Pastrovitch and F. Ulzer. XII., page 218. 


Exr.Lisa Patents. 

V’ca, Coffee, and like Extracts ; Production of . 

C. M. Bunker, London. Eng. Pat. 5598. March 6, 
1902. 


Centrifugal Liquid - Separator [Cream']. O. Ohleson, 
Sbdcrtelge, Sweden. U.S. Pat. 718,724, Jan. 20, 1903. 

An inlet-tube for the milk is suspended in the upper end of 
tl>e separator drum, so that it can swing radially in all 
din‘ctious therein. A liner, consisting of 8 series of spaced 
and superposed plates, is mounted by means of a supporting 
sleeve on the inlet-tube, and is moved radially by the 
swinging of the tube, such movement serxnng to maintain 
the centre of gravity of the liner in coincidence with the 
drum-axis, during the rotation of the latter. (See also 
U.S. Pat. G99,(H):t of l‘)02; this Journal, 1902, 761.) 

—R. A. 

French Patents. 

Attimal Albumin ; Colourless, Inodorous, and Tasteless 
. A. Jollcs. Fr. Pat. 321,282, May 20, PJ02. 

Sek U.S. Pat. 707,423 of 1902 ; this Journal, 1902, 1191. 

— U. L. J. 

[ Vegetable] Casein and Lactic Acid ; Preparation of 

,fro>n Crain and OH Cake. J. Jean and J. Bougard. 

Fr. 321,374, May 24, 1902. 

Frow the powdered grain or oil-free cake, casein and other 
soluble constituents ore extracted by alkalis, the lignoso or 
cellulose is removed by filtration, and the filtrate is treated 
according to Fr. Pat. 315,326 to precipitate casein, which is 
wa.shed, bleached, and dried at 45^ ('. Lactic acid is then 
prepared from the liquor which still contains carbo> 
hvdratcs by the methods described in Fr. Pat. 315,325. 

— li. L. J. 

Casein; Fat free — — (). Mierisch and O. Eberhard. 
Fr. Pat. 321,490, May 17, 1902. 

Milk is treated with sodium hydroxide (O' 2 — 0*4 per 
cent.) or other alkali hydroxide in solution, warmed to 
40'’ — C., and whirled in a centrifugal roaobine. The 
separated milk contains 0*005 per cent, only of fat, and 
the casein precipitated therefrom is practically free of fat. 
To remove the last traces of fat, the casein is treated with 
solvents (ether, benzene, &c.) or dissolved in alkali, 
extracted and filtered through kieselguhr. — U. L. J. 

Coffee Extract ; Method and Apparatus fur the Manu- 
facture of . F. J. Reichert and C. L. J. Heyde- 

mann. Fr. Pat. 3 J 1,584, April 28, 1902. 

See Eng. Pat. 21,763 of 1901 j this Journal, 1002, 1344. 

— C. A. M. 


Tea loaves, or coffee are extracted four or five successive 
times with boiling water, each extraction lasting about 8 to 
10 minutes. The extracts are separately concentrated at a 
low temperature (98'’ F.) and then mixed. 'I'ho mixture 
may be dried, powdered, mixed with milk sugar, and 
compressed into tablets.— \V. P. S. 


Co^ee Extract ; Process of Making a Substitute for . 

A. Grttnfeld, Bars-Baracska, Hungary. Eng. I'at. 7066, 
March 22, 1902. © v o 

Am extract is made of roasted horse-chestnuts. — W. P. S. 


Milk and other Liquids J Separation of — and Appa 
Mere;^. C. A. Halt and O. W. Hult, both o 
Stockholm, Sweden, Eng. Pat. 19,183, Sept. I, 1902. 

Sex U,S. Pat. of 1908; this Journal, 1903, 136. 

—a. A. 


(5.) -SANITATION; WATER PURIFICATION. 
English Patents. 

Air; Apparatus for Taking and Testing Samples of-—, 
A. Lovell, Bristol. Eng. Put. 805, Jan. II, 1902. 

This apparatus consists of a hermetically closed vessel, 
adapted to be connected with an air extractor, and to con- 
tain the testing preparation, which may be applied to an 
absorbent pad removably fixed inside tho vessel In using 
the apparatus, the vessel is exhausted and closed, and m 
afterwards opened in the atmosphere to be tested, to admit 
the sample of air, which is then acted upon by the testing 
preparation. — R. A. 

Water Purifier. [Softener.] E. Delmouly, Paris; 
Eng Pat. 13,598, June 14, 1902. 

The supply of softening solution to tho water is rojmloted 
by a systtnn of siphons, floats, and water-w^els actuated 
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by the inflowing hard T^ater. The settling tank consists of 
a vessel containing a number of superposed cone-tmnks> 
the narrow necks of ,the Jatter pointing downwards. The 
water enters at the bottom of the tank and ascends by 
papsages at the outside edge of the cone trunks, the deposits 
falling into the centre ot the latter. The lowest cone is 
provided with a closing device operated from the outside. 

— W. P. 8. 

United States Patent. 

Water^Parifier, J. Johnson, Minneapolis, Assignor to 
C. Mumm, Minneapolis. U.S. Pat. 718,935, Jan. 20, 
1908. 

A oiLiwDuiCALpipe is fitted at the receiving end with branch 
air tubes open at the cuds to the atmosphere, and arranged 
obliquely into the vertical main tube. Near the junction of 
these air tubes, an insulating covering is fitted tightly to 
the interior of the water-pipe; this covering is provided 
with curved electrodes, insulated from one another, and 
connected to opposite poles of a source of electricity. 

T. F. JB. 

Fbbnch Patent. 

Water ; Apparatus for the Purification of , hij Electro- 

lysis. J. S. Zerbe. Fr. Pat. 321,516, May 29, 1902. 

The apparatus consists of a series of electrode plates held 
between a pair of plates which form a frame, the lower one 
being provided with feet and a supply pipe, and the upper 
one with an escape pipe. The electrodes, which have 
each a lug at one end to maintain electrical connection, 
are separated by insulating grids provided with a central 
longitudinal bar terminating near one end of thena, and 
with vertical bars which bind the alternate plates in the 
path of the current. The alternate electrodes have con- 
duits for the pasi^age of water on the opposite side to the 
central bars of the grid, and the electrodes are held in place 
between the plates by bolts. — Gl. H. K. 

(C.)— DISINFECTANTS. 

English Patent. 


(1) With a mixture of ferrous chloride and potassium 
bichromate; or 

(2) With a mixture of ferric chloride and sodium 
bicarbonate. 

Good results are obtained when the paper contains 4 or 5 
per cent, of the chemicals in all,^ suitable proportions 
being — 

(1) 10 parts of ferrous chloride to 1 part of potassium 
bichromate; or 

(2) 12 parts of ferric chloride to .5 paits of sodium 
bicarbonate. 

Paper prepared by either of these processes is said to give 
darker and clearer copies than unprepared papers. 

— T. F. B. 

United States Patent. 

Pyroxylin Compound. J. H. Stevens, Newark, Assignor 

to tlio Celluloid Company, New York. Both of New 

Jersey, U.S. A, U.S. Pat. 718,670, Jan. 20, 1903. 

In order to gelatinise soluble pyroxylin, it is dissolved in a 
menstruum obtained by the etherification of a mixture Df 
alcohols with sulphuric acid. The claim is for forming a 
solution of pyroxylin by the use of a liiiuid consisting of 
mixture of ethers, obtained by distilling a mixture ot 
alcohols with sulphuric acid. — R. L. J. 

Fp.ench Patent.*?. 

Papers and Similar Fibrous Materials ,♦ Process for 
; Sizing, Hardening, and Waterproofing . S. Meyer. 

Fr. Pat. 321,264, May 20, 1902. 

Am. kinds of fibrous materials are treated by adding to 
them, in the course of manufacture, rosin either in the 
powdered state or dissolved in alcohol or otlicr suitable 
solvent, the rosin being subsequently melted in the finished 
product either by heating or hot presiding. If preferred, 
the manufactured products may be saturated with a solution 
of rosin, or products containing rosin may be saturated with 
a solvent of this body and then dried.— J. K. B. 


Sulphurous Acid Gas ; Improved Apparatus for the 

jbelivery of Hot or Cold ,/or Fumigation, SlerilUa- 

Hon, the Extinguishing of Fires, and the like. T. A. 
Clayton, London. Eng. Pat. 4892, Feb. 26, 1902. 

The apparatus comprises a sulphurous acid gas generating 
chamber, having baffle plates, and a controllable supply of 
air, between which chamber aud the aspirating fan, a cooler 
or surface condenser is interposed, whereby the maximum 
efficiency of the fan as regards the quantity of air admitted 
to support combustion is attained. In case it should be 
required to use the gas in a hot state, provision is made 
for rtturning it to pass through a series of heating tubes 
within the combustion chamber, before its exit. — E. 8. 

French Patent. 

Encaustic i An Antiseptic — — . E. Toussaiut. Ir. Pat. 
821,618, May 24, 1902. 

An encaustic and disinfectant consisting of a mixture of 
“ Special Benzine,” paraffin, amyl acetate, aud perfume. 

— T. F. B. 


XIX.— PAPER. PASTEBOARD. Etc. 

English Patents. 

Paper { Manufacture of . F. ?femeck, Warsaw, 

^ Kussw. Eng. Pat. 2713, Feb. 8, 1902. 

To produce paper of uniform thickness and weight, the 
stuff is passed from the vat into a scooping chambpr, where 
it is maintained at a uniform level by mechanicST airange- 
ments, of which deiaiU are given.— R. L. J. 

SeneitUed Paper [Copying Paper'] for taking Press Copies 
of Wrilt^, Type- Written, or Printed DocumetUs ; 
Pre^aiiol of--. 8. W, Cuff, Londop. Eng. Pat. 
26,148, Nov. 27, 1902. 

A PAvas, specmlly adapted for copying purposes, may to 
prepared by impregnating the pulp— 


Casein [Paper, ^c.]; Adhesive Preparations of 

J. K. Hatmaker. Fr. Pat. 321,<J01, May 10, 1902. 

Casein (70 — 80 lb.) is dissolved in a solution of barium 
hydroxide (20—30 lb. in a sufficiency of water according 
to the desired consistency) or of strontium hydroxide. 
Other substances such as talc or chalk maybe incorporated. 

— R. L. J. 

XX.— FINE CHEMICALS, ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Sorghum; Hydrocyanic Acid in . H. B. Slade. 

J. Amer. Chem. Soc., 1903, 26, [!]» 55—59. 
Numerous cases have occurred of cattle dying suddenly 
after eating green sorghum, and the author has examined 
samples of the poisonous cane. On maceration of the green 
stulks aud distilling into alkali, distinct traces of hydro- 
cyanic acid were detected by the usual tests. The cyanide 
is produced most abundantly in the stalks, less in the leaves, 
and not at all in the roots. The sorghum, if dried without 
maceration, still retains the power of producing hydrocyanic 
acid, showing that the enzyme and the body on which it 
acts are enclosed in separate cells. Quantitative estimations 
yielded from O’ 013 to 0*014 per cent, of hydrocyanic 
acid. The acid is evidently formed by the action of an 
enzyme on a glucoside, hut only in certain cases. This 
enzyme resists the action of a much higher proportion of 
alcohol than does the emulsin of almonds ; it is, moreover, 
without action upon amygdalin. Jn every case wh^ 
hydrocyanic acid is produced, the extract gives a rose-red 
coloration with excess of concentrated hydroohlorio^ ^ 
sulphuric acid ; this colour is discharged by olkaliS; nitrm 
acid, and zinc dust. The colouring matter is precipitated 
by basic lead acetaie, and can be isolated from this pre- 
cipitate; it is apparently produced from the glucoside 
slmultanebusly with hydrocyanic acid.— J. F. B. 
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Elh 0 r for Anaothttie Purposes ; PreparaHoit and Preset - 

vatioHof~~. B. Stolid. Ber. deutsch. pharm. Ges., 
1902, [7]. J. Pharm. Chim., 1908,27, [3], 105. 

The anthor states that the purification of ether by means 
of todiam is su^oient to remove all imparities which are 
undesirable in an ansesthetio. 

10 trrms. of sodium in small pieces are added to 1 litre 
of ether in a flask provided with a calcium chloride tube, 
and allowed to remain in contact for three days, after which 
the mixture is filtered. 

The ether thus prepared is kept over sodium, and filtered 
at the time of use. — T. F. B. 

Phenols ; Method of Preparing . F. Bodroux. 

Comptes rend., 1903, 136, [3], 158—159. 

When an organo-raagnesium compound is exposed to the 
action of oxygen or air, free from moisture and carbon 
dioxide, reaction takes place according to the equation 
ll.MgBr + O = llO.MgBr. The compounds so formed 
are decomposed by hydrochloric acid with the production 
of an alcohol 'or phenol, as RO.MgBr 4- HCl « MgClBr 
+ R.OH. 

The author has studied this reaction with various benzene 
derivatives brominated in the nucleus, by bubbling oxygon 
or air through an ethereal solution of their organo- 
inagnesium compounds. After about four hours’ treatment 
the ethereal solution is shaken with dilute hydrochloric 
acid, washed with water, dried, and evaporated ; the 
residue being extracted with alkali. Bromobenzene yielded 
phenol, o- and p hromotoluene, the corresponding cresols, 
;)-broraanisol the methylic ester of hydroquinone (quinol), 
and ;>-hroraophenetol the ethylic ester of quinol. Un- 
fortunately the yields arc small, only 5 to 10 per cent, of 
the theoretical quantities. — J. F. B. 

Vi-iodophenol ; Neiv . P. Breuans. XXIV’., page 233. 

HetoUCaffeine {Caffeine-Sodium (Hnnamate^. G. Griggi. 

Boll. Chim. Farm., 1902, 109; through Pharm. Zeit., 47, 

[91], 900. 

10*6 grms, of caffeine aud 8’5 grnis. of hetol (sodium 
cinnamate), are dissolved in -10 c.o. of warm water, and the 
solution filtered while hot. The filtrate is evaporated to 
dryness, at a temperature not exceeding 60® — 70® C. The 
product is an amorphous odourless bitter powder, with an 
alkaline reaction to litmus. It is soluble in 2 parts of 
water and 50 parts of alccfaol. The following reactions 
distinguish it from caffeine*8odium benzoate and caffeine- 
sodium salicylate. The aqueous 1 : 20 solution gives with 
ferric chloride an orange-yellow colour, followed by a 
precipitate, which is soluble in alcoholic solution of hydro- 
chloric acid ; with uranium nitrate in very slight excess it 
gives a bright green coloration. — J. O. B. 

Kinos ; East African . E. 8chner. Ber. der Pharm. 

Ges. ; through Pharm. Zeit., 47, [83], 817. 

Kinos from Pterocarpus btissei and Derris 3tuhl?nannii ^ — 
These closely resemble official kino in appearance and 
general properties, and may be employed for pharmaceutical 
and technical purposes. 

Kino of Berlinia eminii. — Although this kino, differing 
materially from the above-named species, does not appear 
to furnish a substitute for official kino, it may find useful 
technical application. — J. O. B. 

Catechin. R. Clauser. Ber., 1903 , 36, [ 1 ], 101 — 107 . 

Pure catechin is best prepared by extracting cube catechin 
with ether in a Soxhlet’s apparatus for several hours and 
purifying the product by re-orystallisation in water ; yield, 
per cent. Taking the recent formula eff Kostanecki 
and Tambor, as correct, the air-dried crystals Of 

catechin contain 4 mols. of water of crystallisation; and 
melt at 96 C. In the desiccator at ordinary temperatures, 
W removed and the piquet melts at 
176 C. The last mol. of water is drhrea off at lOp® C„ 
anhydrona cateohiu melts at 910"^ C. ^he prodpest qt 
the acetylation of catechin yielded' reau2|a ^coiTea|»oitdiii|;; 


with the pentacetyl derivative and oonfirmiog the formula 
for catechin as above. When catechin was boiled for 
several hours with 10 per cent. oausCio potaeh in an 
atmosphere of hydrogen, the solution, when acidified and 
extracted with ether, yielded orystals melting at 210^—215® 
C., consisting of phloroglucinol. Catechin when dissolved 
in concentrated ammonia and dried in vacuo over sulpharib 
acid, yielded a small quantity of crystals which were very 
readily oxidisahle, aud which were hydrolysed by acids and 
alkalis into catechin and ammonia. In this body, one OH 
group is probably replaced by an amino group. In 
aqueous solution in presence of traces of hydrochloric acid, 
catechin readily condenses quantitatively with formal- 
dehyde, less easily with acetaldehyde, and not at all with 
other aldehydes. This reaction should form a basis for a 
method for the estimation of catechin or formaldehyde. 
The product is a white amorphous precipitate, readily 
soluble in alcohol and acetone ; it is also completely soluble 
in alkalis, aud the solution does not oxidise in the air so 
readily as that of catechin. All these reactions bring out 
the close analogy between catechin and phloroglucinol. 

— J. F. B. 

Propolis. M. Greshoff and J. Sach. Pharm. Weekblad, 
47, 933. Pharm. .1., 1903, 70, [1700], 90. 

The authors find that propolis or bee-resin consists of a 
mixture of 84 per cent, of resin and 12 per cent, of Wax, with 
4 per cent, of an impurity insoluble in alcohol but soluble 
iu ether. The resin has the composition C^kIIj^Oh, m. pt., 
60® C.; sp. gr., 1*186; acid value, 140. It is soluble in 
ether, chloroform, and boiliug alcohol, very soluble iu 
acetone, ami slightly soluble iu carbon bisulphide. 

The wax melts at 66® C., and is soluble in boiling 95 per 
cent, alcohol, from which it crystallises on cooling. Its 
chief constituent is ccrotinic acid, partly in combination, 
with melissyl alcohol. — A. 8. 

Tropidine ; New Sgnthesis of . R. Willstiltter. 

Annolen, 1903, 326, [1 and 2], 1 — 22. 

Tins synthesis, in the investigation of which several new 
monocyclic alUamines of the tropine scries were obtained,, 
is carried out as follows : — The previously described 
f/c.9-methyltropine (l-dimethylamino-A^-cyclohepteuol-3) is 
converted, by the action of a chloroform solution of 
bromine on its hydrobromic acid solution, into 2-bromo-* 
tropiuemethylauimoniuiu bromide. On reducing the latter 
with zinc dust and concentrated hydriodic acid, it yields 
tropidine methiodide, which can then be converted inlo the 
corresponding tropidine mcthylchloride, dry distillation of 
which, under reduced pressure, gives tropidine. — T. II. P. 

Tropine f Sgnthesis of . R. Willstiitter. Annalen, 

1903, 326, [1 aud 2], 23 — 42. (See preceding abstract.) 

The conversion of tropidine into tropine is carried out as 
follows: — When tropidine is heated with hydrogen 
bromide iu glacial acetic acid solution, it yields, as is well 
known, a- aud bromotropane hydrobromides. The former 
of these compounds is converted, by the action of alkalis, 
into 3-bromotropaoe, and this gives »//-tropine when heated 
under pressure with water, aqueous salt solutions or dilute 
acids, the best yield being obtained when sulphuric acid is 
employed. Since r/^-tropine, on oxidation, yields tropinone, 
which is transformed by zinc dust and hydriodic acid Into 
tropine (see Willstktter and Iglauer, this Journal, 1900, 
686), the synthesis of the latter is complete. — T. H. P. 

r-Cocainet Synthesis of R. Willstiltter and A. Bode, 

Annalen, 1903, 326, [I and 2], 42—75. 

The action of carbon dioxide on the sodium derivative of 
ttopinonei suspended in ether, gives rise to a mixture 
of the sodium salts of two tropinonecarboxvHc acide, 
which, on reduction with sodium amalgain in a faintly acid' 
solution, yield a mixture of r-eegonino (i|^-tropiue-C-car- 
boxylio acid), tf'-tropioe-O-carboxylie acid imd «^-tropine; 
The methyl ester of this synthetic r-eegontne is readily 
benzoylat^, either by heating with benzoyl chloride or 
the action of benzoic anhydride in benzene solation, the 
product in either case being one ai^ tdie same riioenb 
cocaine. . Attempte .to decompose thia zatnmio comfMZmd 
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Into optically active antipodes by means of active acids have 
been unsuccessful. 

In a table appended to this paper, a rhum4 of the pro- 
perties of the isomeric eogonines and their most important 
derivatives is givea.-^T. H. P. 

Yohimbine ; Hydrolysis of , by Alkali. L. Spiegel. 

Ber., 1903, 36, [1], 1C9->171. 

WpEN yohimbine is hydrolysed by boiling it for two hours 
with alcoholic potash, a methyl group is split off and the 
potassium salt of an acid remains in solution. The free 
acid crystallises well from water in glassy prisms, which 
soften at 230® C., and melt with decomposition at 257® — 
260® C. The author has given to this body the name of 
noryohimhine, ; it forms salts both with bases and acids, and 
is apparently a true carboxylic acid and not a phenol. 
Analysis gave numbers corresponding with the formula 
C*>HjoNj 04 . On drying by heat a constant weight cannot 
be obtained owing to decomposition, the carbon percentage 
increasing at the same time.— - J. F. B. 

Isopyruni ; Alkaloids oj , and laopyrotne. G. B. 

Frankforter. J. Amer. Chem Soc., 1903, 26, [l]» 9® — 
102 . 

'Thb American species of leopyrum, I. bitertiatum, ia widely 
.distributed ; samples of the roots collected in early spring 
contain little alkaloid, but at midsummer larger quantities 
,arc found, and the tubers are larger and more numerous. 

The dried and powdered roots were extracted-tirst with 
dilute aqueous hydrochloric acid (I in 250) and subsequently 
'With alcohol in presence of hydrochloric acid. The extracts 
were made alkaline with ammonia, and the filtrates from 
the precipitates so produced were extracted with chloroform. 
To the chloroform solution hydrochloric acid was added, 
and the hydrochloride of the base was obtained in the form i 
. of long, fine, prismatic needles. The hydrochloride is 
soluble ill water and alcohol, hut almost insoluble in ether ; 
it melts at 255® — 257® C. A well defined platinochloride is 
.obtained insoluble in water and melting at 238® C. 

Jsopyroine^ the free alkaloid, is obtained by the action of 
^alkalis on the hydrochloride in the form of a crystalline 
auhstaiice; it melts at 160® C , and the crystals lose their 
structure aud become grey when dried at 100® C. Analysis 
indicated the formula C 2 gH 4 flN 09 . Isopyroine differs widely 
from the alkaloids isopyriue and pseudo-isopyrine obtained 
by Harsten from I. thalictroides. 

When boiled with methyl iodide for two hours, isopyroine 
‘inethyl iodide is produced j it is a yellow substance, soluble | 
in alcohol, hut practically insoluble in water, ether, and 
chloroform. — J. F. B. 

Essence of Rue ^ and Reactions of the Ketones which it 
contains. C. Mannich. Ber. deutsch. pharm. Ges., 1902, 
[7], 2G7. J. Pharm. Chira., 1903, 27, 

BcttOi’EAN essence of rue contains about 90 per cent, of 
mcthylnonyl ketone, and 1 — 5 per cent, of normal methyl- 
heptyl ketone, the latter being the chief constituent of 
Algerian essence of rue. 

. Heduction of metbylnonyl ketone with sodium and alcohol 
gave metbylnonyl carbinol, boiling at 120® C. under 14 mm. 
pressure. The acetyl, benzoyl, and oxalic acid derivatives 
pf the carbinol were also prepared. 

- MetbylliCptyl carbinol has a boiling point of 87 '5® C. 
under 10 mm. pres-sure. 

An ether, C 22 H 4 eO, was prepared by heating mcthylnopyl 
ketone with 6u’ per cent sulphuric acid. The corresponding 
hydrocarbon of the ethylene series was also prepared, and 
may he converted, by means, of potassium permanganate, 
into carbon dioxide and cuproic acid. 

The ketones condense under the influence of hydrochloric 
acid, with loss of a molecule of water, to form other ketones 
of the type C»H 2 „-..jO.--tT,^ F* B. 

Dammar Resin i Essential Oil of . 11. USensel. 

X Haensers Ueport ; through Pharm, Post, 35, [49], 715. 
Damm:ar resin givtsi on tteam distillation, I *06 per cent, of 
volatile oil of a golden-yelluw. colour, with a very bitter 
taite. It is freely soluble- in ether, benxene,’ chloroform, 
oenbon bisulphide/, acetic ether,’ and absolute alcohol'j, and 


soluble in 80 parts of 90 per cent, alcohol. Its sp. ^r, 
is 0*9352 at 21® C. ; it is optically inactive. It begms 
to distil at 205® C. ; 60 per cent, distils below 240® C., and 
has the sp, gr. 0*9157 ; 80 percent, distils at 240®— 265® C. 
The residue resinifles.— J. O. B. 

Genista tinctoria; Essential Oil of — . H. Haensel. 
Hacnsel’s Report; through Pharm. Post, 35, [49], 715. 

Thb dried flowering herb, Genista tinctoria^ yields to 
steam distillation 0*0237 percent, of a dark brown aromatic 
oil ; readily soluble in ether, chloroform, benzene, carbon 
bisulphide, and amyl alcohol. It is partially soluble in 
the cold in acetic ether, and in absolute and 90 per cent, 
alcohol, completely so on warming. Its sp.gr. is 0*8980. 

It melts at 36® C., and re-sol idifies at 31® C. It begins to 
distil at feO® C. ; at 100® C. about 5 per cent, of a dark 
yellow* fluid body is obtained. Another 10 per cent, distils 
between 100® and 210° C. ; the hulk, however, distils above 
228® C., leaving a trace of resinoid residue. — J. O. B. 

Birch Buds; Essential Oil of . H. Haensel. Haensel’s 

Report, 1902; through Pharm. Post, 36, [49], 715. 
Birch buds yield, by steam di.stillation, 6*25 per cent, of a 
greenish, turbid, pleasant smelling, volatile oil, having the 
sp. gr. 0*9592 at 20° C., and the opt. rot. 6® 52' at the same 
temperature, At 1 7® G. the oil deposits small crystalline 
spangles ; at 14® C. it becomes quite thick ; and at —45® G. 
the oil is barely fluid, and almost wholly crystalline. It 
is soluble in ethyl and amyl alcohols, in acetic ether, and 
in chloroform. With light petroleum spirit it gives a turbid 
solution. It is lusoluble in glacial acetic acid, in carbon 
bisulphide and in potassium hydroxide solution. — J. O. B. 

Menthol; Conversion of , into Menthene by Organic 

Acids. J. Zelikow. J. russ. phys.-chem. Ges., 34, 
721—729. (^hem. Centr., 1903, 1, [3], 102. 

It is known that oxalic add has the property of splitting 
off water from hydroxy compounds, with formation of the 
corresponding hydro(‘arbous. It is now found that succinic, 
citric, phihulic, terephthalic, and camphoric acids also 
possess this property. The authors have studied the course 
of the reaciioii in the case of oxalic acid and menthol, a 
mixture of the two substances being heated in a small retort, 
in the air-bath at 1 10® — 1 15® G. They succeeded in isolating 
two intermed'ate products, the neutral oxalic ester of 
menthol melting at 68° 0., and the acid ester, the latter in 
the form of a syrup, which is easily decomposed into the- 
neutral ester and oxalic acid. Only in pre.sence of excess of 
free oxalic acid is the acid ester (juantitatively (converted 
into menihene ; the neutral ester under the same conditions, 
gives a smaller yield of hydrocarbon. Acid menthyl esters 
of the other acids named were also isolated.— -A. S. 

Ncrol. A New Aliphatic Terpene Alcohol in Essential 

Oils; Occurrence if . H. von Sodon and 

U. Zeitschel. Ber., 1903, 36, [1], *265—267. 

Hesse and Zeitschel (see this Journal, 1903, 1C2) recorded 
the presence of a new terjiene alcohol in French oil of 
orange flowers, isomeric with and very similar in all 
its properties to gerauiol, to which they gave the name 
of nero\ The present authors find that oil of “ petit- 
grain ” forms a cheaper raw material for the preparation of 
nerol. i^outh American “ petit-grain oil was saponified 
and carefully fractionated in vacuo. The fractions of 
higher boiling point contained the nerol associated with 
geraniol and terpineol. The terpineol was eliminated by 
converting the geraniol and nerol into their acid phtbalic 
esters in the usual manner. These were purified and 
saponified, and the separation of the geraniol from the 
nerol was effected by treating the mixture with powdered 
anhydrous calcium chloride, which gives a solid compound 
with geraniol, and subsequently washing out the nerol 
with light petroleum; the yield from “petit-grain” oil 
, was about 2 per cent. 

Nerol has a sp. gr. of 0*880 at 15® C., it is optically 
inactive, and boils at 225®— 227® C. In chloroform 
solution it readily takes up 4 atoms of bromine. Tbo 
snbstance, as hitherto prepared, probably contains 10-^15 
‘ per cent, of gerasiol; * - * ‘ / 
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Nerj^l acetate it eisil/ prepared bj boUbi^ tbe aloobol 
with acetic anhydride and sodiam acetate; it boils at 
134^ 0. under a pressure of S5 mm., and bos a sp. gr. at 
15®C. of 0*917. 

Nert/i formate is produced by allowing a mixture of 
nCrol and cx>ncentratod formic acid to stand at tbe 
ordinary tempcmture for 24 hours; it boils at 119® — 121° C. 
under 25 mm. pressure, and has a sp. gr. of 0*928. 

The very close resemblance of nerol and its esters to 
geraniol and its esters accounts for the fact that u has 
hitherto been overlooked. There is little douht that this 
alcohol will also be found in other essential oils of which 
geraniol is a constituent. — J. F. I). 

Cerium; Volumetric Determination of . A. Waegner 

and A. Muller. XXI IL, page 231. 

Cacodylic Acid and Cacodylata ; A Reaction of — . 

J. Bougalt. XXlll., page 231. 

Kasences and Medicinal Preparations ; Determination oj 

Ethyl Alcohol in . T. E. Thorpe and J. Holmes. 

XXlll., page 232. 

French Patents. 

Alcohol ; Apparatus for the Distillation of . Garrigou. 

Fr. Put. 319,233, March 3, 1902. XVII., page 2:24. 

Lactic Acid and Casein; Preparation of » from 

Grain and OU~cahe. .T. Jean and J. Bougard. Fr. 
Pat. 321,374, May 24, 1902. XViII. A., page 225. 

Camphene free from Halogens ; Process for obtaining . 

Soc. Chem. Fabr. auf Actien (vorra. E. Scheriug). Fr, 
Pat. 321,746, June 4, 1902. 

This process for the preparation of camphene (under 
which name are included all hydrocarbons which are 
obtained by dehydration of borneol or isoborneul) cousists 
iu healing bornyl halides with fatty bases, especially 
secondary bases or cyclic imides. For insianee, 100 parts 
of boru)l ebloride are heated with 107 parts of a 33 per 
cent, aqueou- solution of methylamiue and 400 parts of 
absolute alcohol for eight horns at 210'^ C. The mixture 
is now Hciditicd with sulphuric acid, the alcohol distilled 
off and the camphene distilled over with steam. — T. F. B. 

Guaiacoly Tannin^ and Cinnamic Acid ; Compound of . 

A. Missel. Fr. Pat. 321,707, June 6*, 1902. 

See Eng. Pat. 10,234 of 1902 ; this Journal, 1902, 1096. 

~T. F, B. 

XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Silver Iodide ; A Double Salt of . D. Stromliolm. 

Ber., 36, [I], 142. 

When a solution of silver nitrate is added to a solution of 
tetraetliylammonium iodide, a yellow precipitate is formed, 
which quickly changes to a pure white. The sumo result 
is observed when a solution of tetraethylaminoniura iodide 
is allowed to act on silver iodide. 

The substance thus obtained is quite stable to light, 
showing that no uneombiued silver iodide is present, and 
does not react when shaken with silver chloride (like the 
product obtained by the action of ammonium iodide ou 
aromatic radicles, or of methyl iodide on ethylene 
etbylidenedisulphide). ♦ 

The substance melts with slight decompo.sition at 225® 

2o0® C., forming a light yellow liquid, and on analysi.s is 
found to correspond to the formula CCjHj)^ MI 2'AgI. 

— T. F. 14. 

English Patent. 

Sentitised Paper for taking Press Copies, ^c,; Prejmra* 

tion of . S. W. Guff. Eng. Pal. 26,148, 1902. 

XIX., page 226. 


French Patent. 

Photographs in Natural Colours ; Production of — . 
J. Szczepanik, Vienna. Fr. Pat. 321,380, May 24, 1902. 

Ski Eng. Pat. 10,818 of 1902 ; this Journal, 1902, 1097. 

~T. P. B. 

XXn.-EXPLOSITES, MATCHES. Etc. 

English Patents. 

Explosives; A Recording Pressure Gauge for — . 
J. E. Petavel, Manchester, and J. Bruce 'kiugsraill, 
Woolwich. Eng. Pat. 984, Jan. 14, 1902. 

A TUBE of resilient metal is mounted in a hollow plug 
which is screwed into the wall of the explosion chamber. 
The plug is closed by a piston which is in contact with 
tbe resilient metal uud carries a rod, extending beyond 
the free end of the plug, and provided with a knife-edged 
stirrup ill contact with a knife-edged lever, held in position 
by a wire under tension. To the lever U attached a small 
mirror on which light is thrown to produce a“spot'^ in 
tlie usual manner. ()j pressure being created within the 
explosion chamber, the resilient tube is compressed, and 
imparts a rocking motion to the lever and mirror, since the 
whole system is in tension.— G. W. Mel). 

Safely Explosives or BlaHiuy Compositions. J. Wetter. 
From the Westfiilisch-Anhaltische Sprengstoff-Aktien- 
ges., Berlin. Eng. Pat. 3334, Feb. 10, 1902. 

The explosive is intendtd to produce a large volume of 
ammonia at the moinem of detonation, in order to extinguish 
flame, and is composed of nitroglycerin (40), nitrocellulose 
(ij^itrateof ammonia (27), nitrate of potash (4), fatty- 
acid salt (12*5'), liquid hydrocarbon (3 ’5), rye flour (10), 
wood flour (2). See also this Journal, Eng. Pats. 25,884 
and 26,617, 1002, 1471.— G. W. McD. 

Safety Explosives ; Manufacture of — . F. 

Sjchachtebeck, Westphalia, Geimany. Eng. Pat. 22,645, 
Oct. 17, 1902. 

See Eng. Pat. 11,325; this Journal, 190.3, 111, Nitrate 
of ammonia is dissolved in a jelly consisting of glue or 
dextrin, or glue and dextrin, and tbe whole is then intimately 
mixed with a nitroglycerin gelatin. — G. W. McD. 

Phosphorus and Sulphur; Improved Compounds of — — . 
[jor Match CompifsUions], and Methods for Manufac^ 
turing same. E. W. Wheelwright, Birmingham. ISng. 
Pat. 304.5, Feb. 6, 1902. 

Piio.si»iiORU8 and sulphur are melted together in such 
proportions that for 100 pans of phosphorus there will be 
irom 5--50 pans of sulpnur, the phosphorus being in 
larger proportion than in sesquitulphide of phosphorus 
(^* 4 ^ 3 )- '^bis (sesquisulphide of phosphorus; may be 
dissolved out of the compound by a suitable solvent and 
recovered therefrom. The compound is suitable for use in 
the manufacture of mutches. — K. S. 

French Patents. 

Explosive [^Fulminate Type]. SocitUc Anohyme Dynamite 
Mobel. Fr. Vat. 321,285, May 21, 1902. , 

A slinHTiTUTR for fulminate may be obtained by passing 
acetylene gas into a solution of silver nitrate slightly 
acidided with nitric acid. A white precipitate is thus 
produced, which can l»e dried at 100^ G. without danger, 
.^libough ioseusible to friction and percussion, it detonates 
powerfully if ignited, if it is desired to have u compound 
seositive to friction, chlorate of potash is added to the 
silver nitrate solution, and a sensitive compound thus 
obtained. — G. W. McU. 

Safety Explosives [^Hygroscopic^ ; Method for I ncr easing 
the Stability of — . F. 6chacbtebeck. Fr, Fiit. 
321,246, May 20, 1902, 

See Eng. Pat. 21,323 ; this Journal, 1903, 111,— G. W.MoD. 
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APPARATUS, ETC. 

French Patent. 

Polarimeters and Saccharimeters $ Impt. in . 

P. PeUin. Fr. Pat. 320,508, April 19, 1902. 

This invention relates to «k‘ vices by which the field of the 
polariscope may he divided into a central disc of polyf^onal 
or circular form surrounded by a number of polygonal or 
circular rings, such a field being easier and less tiring to 
work with than that usually employed. This result may 
be produced in two ways : (1) Byreplacing the ordinary 
polariser by two or more polarisers having axial perforations 
of the desired cross-section, together with one polariser not 
so perforated. (2) By superimposing on an ordinary 
polariscope an arrangement formed of one or more cin;ulnr, 
polygonal, or annular discs of quartz or other doubly 
refracting crystalline siibstauce. In either of these device?, 
the consecutive polarisers or the quartz discs are so 
arranged that their projection on a vertical plane consists of 
a system of concentric circles or polygons. — T. H. P. 

INORGANIC— QUANTITA TI VE. 

Persulphntes ; Quantitative Separationa Means of , 

in Acid Solution. M. Dittrich and i'. Hassel. Ber., 36* 

[1], 284—289. This Journal, 1902, 1414. 

For the determination of manganese, add to the cold liquid 
(400 O.C., containing 3 c.c. of concentrated sulphuric acid) 
ammonium persulphate solution (20 — 30 c.c. of a 10 per 
cent, solution) and heat very gradually on the water bath. 
Allow to settle completely, filter, wash thoroughly with hot 
water, dry, ignite, aud weigh us Muj, 04 . Where bases lilcc 
lime or the alkalis, having a tendency to form mauganites, are 
present, it is well to wash fir^st, till the salts of these bases 
are removed, with 2 per cent, nitric acid. 

Separation of Manganese from Calcium.— T\\id solution 
is treated exactly as above, aud the calcium in the filtrate 
determined as oxalate in the usual way. When the washing 
with acid was omitted, the manganese precipitate contained 
a trace of calcium, and the calcium precipitate a trace of 
manganese, but not enough, in either case, to affect the 
analysis seriously. 

Separation of Marigariesc from Chromium . — Chromic 
salts in acid (or in fixed alkali) solution are completely 
converted by ammonium persulphate into chromates. At 
least 30 c.c. of the persulphate solution should be used, and 
heating should be continued for 2 — 2j hours ; the volume 
of the liquid should be 200—300 c.c., and 20 c.c. of 10 i)er 
cent, nitric acid should be added. It is also desirable to 
wash by decantation a few times before bringing the pre- 
cipitate upon the filter. The chromate in the* filtrate is 
reduced to chromic salt by means of hydrogen peroxide, 
and the chromium then determined in the usual way. 

— J. T. D. 

Ferrous Salts ; lodometry of . K. Hupp. Ber., 

1903, 36, [1], 164—166. 

The Duflos - Mohr method for the determination of 
ferric salts is ba?ed upon the reversible reaction : — 
Fe'" + 1' Fe" 4- I, the quantitative conversion of the 
ferric nnto a ferrous salt depending upon the presence of 
hydriodic acid or hydrogen ions. The author’s cxi)eriments 
were made with a view of carrying out the reverse reaction 
quantitatively, i.e., of determining ferrous sails iodo- 
metrically. It was found that this could he effected in the 
presence of sodium-potassium tartrate, and the following 
method of wotking is given. A measured excess of a 
standardised iodine solution is treated in a stoppered flask 
with a concentrated aqueous solution of about 5 grms. of 
sodium-potassium tartrate, and the neutral or very faintly 
acid solution of the ferrous salt added. After alloiplhg the 
flask to stand for 3—5 hours at the ordinary temperature 
and protected from light, the excess of iodine is titrated 
with sodium thiosulphate solution. The method can be 
used for the iodometry of mixtures of ferrous and ferric 
salts. The ferrous iron is determined in the manner 


deacribed above. Another portion of the material Is treated 
with 5 — 10 C.O. of dilute snlphario acid, and a 1 per cant, 
solution of permanganate added till a permanent rose 
coloration is produced. The slight excess of permanganate 
is destroyed by the addition ot a small crystal of oxalic 
acid, the solution is diluted to 75 — 100 c.c., and the total 
iron, all of which is now in the ferric oondition, is deter- 
mined by Mohr’s method, that is, about 5 grms. of 
potassium iodide are added, the flask is well closed, and 
allowed to stand for half an hour at the ordinary temper- 
ature, and the solution finally titrated with thiosulphate. 

In a trial determination, the amount of ferrous iron 
differed by +0*28 per cent, and that of ferric iron by 
— 0*5 per cent, from the theoretical quantities. — A. S. 

Ozone; Determination of A. Ladenburg. 

Ber., 36, [1], 115—117. 

The author has shown that, though the direct gravimetric 
method of determining ozone is the most accurate, yet the 
iodometric method gives good results, provided that a 
neutral solution of iodide is used for the absorption of the 
ozone, and is acidified only just before the titration of the 
iodine. If ozone he led into acidified iodide solution, the 
results may he too high by as much as 50 per cent. He 
has now found that ozone may be determined by very slow 
l)assage of the gas containing the ozone through a solution of 
sodium sulphite, the excess of sulphite being determined 
iodometrically according to Volhard’s directions. On the 
other hand, sodium arsenite solution similarly used gives 
very variable and not even approximately accurate results. 
The author concludes that ozone exerts in general an 
oxidising action proportional in amount to its mass, and 
that the “ catalytic ” action which has been suggested to 
explain the above-mentioned anomalies with acidified 
potassium iodide solution is but seldom observed. 

— J. T. D. 

Bismuth; Electrolylic Determination of , and its 

Separation from other Metals. A. L. Kainmerer. J. 

Amer. Chem. Soc., 1903, 25, [1] 83—98. 

Ur to the present a satisfactory' method for the electrolytic 
determination of bismuth has been lacking, the main 
difficulties being the looseness of the deposit and the for- 
mation of bismuth peroxide at the anode. — The author now 
finds the following conditions to give satisfactory results : — 
Cathode, platinum dish j anode, platinum wire-spiral or 
platinum basket; solution, O'l — 0*15 grm. of bismuth 
di.ssolved in 1 c.c. of nitric acid (sp. gr., 1’42), 2 c.c. of 
sulphuric acid (sp. gr., 1'84), I grm. of potassium sulphate, 
total dilution, 150 c.c. ; time, 8 or 9 hours ; temperature, 
4,5® — 50® C; current, N.D,o,) = 0*02 ampere at 1*8 volts. 
During the last hour the current should be raised to 0* 15 
ampere. When the deposition is complete, the deposit is 
washed, without interrupting the current, by removing the 
acid liquid by means of a syphon aud replacing it by hot 
water. The current is then stopped and the dish is rinsed, 
emptied and drained. The deposit is dehydrated by a 
mixture of ether (2 parts) and alcohol (1 part) and finally 
by pure ether, then dried over a fiame and weighed. If 
dehydration be omitted, the bismuth will suffer oxidation 
on drying ; during electrolysis it is essential to keep the 
level of the liquid perfectly constant. Bismuth is readily 
separated from admixture with any one of the following 
metals, in about equal proportions, with very slight alter- 
ations of the conditions : — Separation from zinc (0*6 grm. 
of normal potassium sulphate, K3SO4, employed), cadmium 
(1 grm. of potassium sulphate), chromium (0*5 gjm. 
of potassium sulphate), nickel (0*.5 grm. of potassium 
sulphate), cobalt (0*5 grm. of potassium sulphate), mangR- 
ne6e'(0*5 grm. of potassium sulphate aud 3 c.c. of sulphuric 
acid), and uranium (1 grm. of potassium sulphate), most of 
the metals being present as sulphates. When iron is 
present, the bismuth tends to remain in solution, and this is 
especially the case with a mixture of ferric and chrome 
alums in equal parts. Satisfactory deposits in presence of 
iron salts can, however, be obtained by employing 0*5 grm. 
of potassium sulphate and a current oi 0*08 ampere 
for ferrous salts and 0*05 amphre for ferric salts. 
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Chrom-Liqmr», Method for rapidls Oet^Mng ttu 

' Tanniug Value of E. Sttasny. Der Gerber, 1903, 

29 , [ 3 ]. 33—34. 

Thb tanning value of chrome-liquor* may be rapidly deter- 
mined in the following manner 

‘‘ Two bath To determine potassium bichro- 
mate and acid. 

(1) Titrate 20—50 c.c., according to strength, with 
3 percent, solution of sodium thiosulphate (1 c.c. « 0*01 
in-ms. of potassium bichromate) in presence of potassium 
k)dide, using starch solution for the final point. Jso. ot 

c.c. used =* (fl). ^ j /l^ 

(2) Titrate the same volume of liquor as 

wiUi N/IO sodium hydi-oxide solution, using phenolphthalein 
as indicator. No. of c.c. used (6). 

Some of this alkali is consumed m converting the 
bichromate to normal chromate, and the amount combined 
with acid only (c) is calculated from the formula— 

It - ( 0 * 68 ) ^ c. 

** Smgle bath ’» liquor.-— To determine available chromic 
oxide, ‘iOr-50 c.c. of the liquor are filtered, heated to the 
boiling point, and titrated with N/lO sodium hydroxide 
solution in the presence of phenolphthalein. If the hQ^^er 
consist definitely of chrome alum or a basic salt of the 
composition Or..OnSO,„ as is often the case, the value is 
calculated on the basis that 4 molecules of sodiumlhydroxide 
precipitate 1 molecule of chromic oxide. If basic salts 
of indetinite composition are present, gravimetric methods 
must be resorted to. 

Barkometer (hydrometer) tests of the density of the 
liquor are of no value in the case of a used liquor owing to 
the presence of other salts in solution. — R. L. J. 

(hiriuM} Volumetric Determination of . A. Waegner 

and A. Muller. Ber., 1903, 36, [1]> 282. 


nnlv a vellowiih colour. If too much iodine hw been 
added, t£e excess may be removed by a further oaut oos 
addition of potash.— A. S. 

Sugar t Colour Test for Traces cf ^ 

Pacha. Rev. Med. Fharm., 97, fi76. Pharm. J., 1909, 
70, [i:oo],9o. 

If to 10 c.c. of a sugar solution there is added a 0^ 

12 drops of pure sulphuric acid, 6 drops of an 
solution ot nftrobenzene, 1 in 3 and 30 
solution ot ammonium molybdate, on J" * , 

minutes, a blue coloration la produced which ^ 

intensity with the proportion of sugar present, and may lie 
corpared with the colour obtained from » 

“iiiing a known amount ot sugar. The best results^ 
ohtaiimd with a solution ot 1 in lo.QOO, but even a solution 
of J in 1,000,1)00 gives an appreciable reaction. A. o. 

Cacodylir Acid and Cacodylates ; 

J. Bougault. J. Rharm. Chim., 1903, 27, [Oj* ^7. 

i Thk author recommends the use of a hydrochloric acid 
I solution of liypophosphorous acid as giving a delicate an 
characteristic test for eacodylic acid and cacodylates ; by 
i this method cacodylates cau he detected m presence of 
I methylarKenates. 

A email quantity of sodium cacodylate \» 

1 c.c. of water, 10 c.c. of the reagent are. added, and the 
tube corked. After a time, varying ^‘ccording to the 
amount of cacodylate present, a distinct cacodylic <^our 18 
noticeable ; O-T) mgrm. of sodium cacodylate gave a distinct 
odour after standing for 12 hours. 

Methylarscnatcs give no smell with this reagent, all the 
arsenic being precipitated, less than 0*1 mgrm. 
arsenate or arsenite giving a brown coloration or precipi- 
tate. — T. F. B. 


In the volumetric determination of cerium by means of 
hydrogen peroxide, cerous salts must first he tionverted in^ 
<;eric salts. Von Knorre (this Journal, 1898, 72, 491), 
proposed R e une of persulpliates in faintly acid solutionjor 
this purpoS'*. The author finds that a better oxidising 
agent is bismuth tetroxide, which in strong nitric acid solu- 
tion rapidly and completely effects the conversion of cerous 
into ceric compounds, even at the ordinary temperature. 
The method used is as follows : — 

About 25—30 c.c. of the solution of the cerium salt are 
mixed in a mc'isuring flask of 110 c.c. capacity, with an 
s:;qual volume of concentratetl nitric acid. After thorough 
cooling, bismuth tetroxide (about 2 — 2'5 grms. for each 
0* 1 grra. of cerium) is added gradually wim shaking, and 
after allowing to stand for half an hour, water is added up to 
the mark, and the contents of the flask are well mixed. After 
standing for a further 1—2 hours, the clear deep yellow 
liquid is poured off through a dry filter, 100 c.c. of the 
filtrate are diluted with au equal quantity of water, and the 
titration with hydrogen peroxide solution carried out as 
usual, till complete decolorisation is attained. The small 
excess of hydrogen peroxide is then determined by titration 
with a solution of potassium permanganate. The results 
obtained by this method agree satisfactorily with those 
obtained by von Knorre’s method. — A. S. 

ORGANIC— QUALITATIVE. 

u-Naphtholi A Reaction for . H. Arzberger. Pharm. 

Post, 35, 753. Pharm. J., 1903, 70, [1700], 89. 

The following reaction is recommended as being much 
more delicate than the ferric chloride test for the detection 
of a-naphthol in 3-naphthol. About 0*3 grm. of the 
sample is dissolved in 2 — 3 c.c. of strong alcohol, and 
10—15 c.c. of water are added. After shaking occasion- 
ij]yfor 5 — 10 minutes, the solution is filtered, and to the 
filtrate 10 — 12 drops of a 10 per cent, solution of ijotash 
gnd 1—4 drops of a solution of iodine in potasunm iodide 
(1 of iodine, 2 of potassium iodide and 60 of water) are 
a^ed. On shaking gently, a violet coloration will be pro- 
dnoed if a-naphthol is present, whilst pure fi-naphthol vdll 


organic-quantitative. 

Uydrosttliikile Vat ; Dcterviinalion of the Value of the 
1 \V. KielbiisiiiHki. Zeits. f. I'arhuu u. lextil Chem., 

VM3, 2, [•■2]. 

[N order to efficiently conduct indigo dyeing by means of 
ho hydrosulphite vat, it is necessary to imalyse zinc dust, 
iiisiilphite, and indigo, and to determine how miioli indigotm 
»nd free alkali the vat contains. Zinc, dust is dotermm^ 

[)V shaking 0-5—1 gnu. with iodine solution and dilute 
mlphuric Lid in a well-stoppercd flask and 
bxcms of iodino with arsenite. Hisulphito is titrated with 
normal soda lye and plienolphtlialein. Hydrosulphito U 
analysed under a layer of petroleum 

sulphonic acitl solution containing 0 - 1 per cent, of indigotm. 
Indigo is deteniiiiicd by converting 0-5 grm. into the 
sulphonic acid, titrating one portion with potassium per- 
manganate and the other with a correspondingly dilute 
alkali hydrosulphitc. The relation of the u.imber£ 
of potassium permanganate to that of hydrosiilphite for the 
same quantity of indigo gives the percentage “ 

iudigotiu. For example, 50 c.c. of indigo sulphonic acid 
(0-f grm. of Indigo pure H.A.S.F. per ure) require 
17 "5 c.c. of perniangauatc solution (I c.c. of the pcrmimga- 
oate solution corresponding to 0-001394 g™- ' 
calculated 98 per cent, indigotm. 200 c.c. 
sulphonic acid require 10- 1 c.c. of hydrosulphitc. 200 c.c. 
ot the solution of a natural indigo = 8 -5 c.c. 
phite. This indigo, therefore, contains 98 k 8 to l = 

82*3 per cent, of iudigotiu. 

In the vat are determined indigo, soda lye, sodium 
carbonate, and sulphite. About 2 litres arc taken ^om the 
centre of the vat and protected by a layer 
from 500—1000 C.C. of it are oxidised with a currOTt of 
Tbo^indigo is collected, weiglmd, and titrated with h,^ 
gniphitei ° The soda lye is determined m a Altered p ortion 
treated with air free from carbon dioxide with decmoniml 
hydrochloric acid after adding barium cblon^, namg 
phenolphthalein a* indicator, the caTbonate in another ,»t. 
SoL ^th.the same Indicator and the sulphite »pb4e^^«y, 
I fts indicator methyl orange.— T. A. li. 
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Ethyl Alcohol in Easenceo and Medicinal Preparatione ; 

^termination of . T. E. Thorpe and J. Holmes. 

Proc. Chem. Soc., 19 , [259], 13. 

Tbb authors describe a method of estimating ordinary 
alcohol in essences and medicinal preparations containing 
essential oils and volatile substances, such as ether, chloro- 
form, benzaldehyde, camphor, and compound ethers, which 
has been used for some time past in the Governioeiit Labora- 
tory, and which has been found to be both accurate and 
of very general applicability. 

25 c.c. of the sample, measured at 15*0'^ C.. are mixed 
with water in a separator to a bulk of from 100 — 150 c.c., 
and common salt is added in sufficient quantity to saturate 
the liquid. The mixture is now shaken vigorously for 
‘ 5 minutes with from .50—80 c.c. of light petroleum boiling 
helow 60° C , and after standing for about half an hour 
the lower layer is drawn off into another separator, 
extracted, if necessary, a second time with petroleum, and 
then introduced into a distillation flask. Meanwhile, the 
petroleum layers are washed successively with 2.5 c.c. of 
saturated brine, the washings added to the main bulk, 
which is neutralised if necessary, and then distilled. The 
distillate is made up to 100 c.c. and its relative deusity deter- 
mined at the standard temperature in the usual manner. 
The results thus obtained require a small correction from 
tho circumstance that, as the alcohol present is distilled into 
four times its initial volume, the errors of the spirit tables 
are necessarily quadrupled. Details are given of the mode 
in which the magnitude of this error may be determined, 
and from these results the mean error of the tables at helow 
40 per cent, proof (for example, 0*972 sp. gr.), 'which is 
the particular section tf tables mainly used, may be set 
down as + 0*2 per cent, of proof spirit, and hence the 
observed determinations, expressed as percentages of proof 
spirit, require a subtractive correction of 0*H per cent. 

Tables are given of results obtained on preparations 
actaally made in the laboratory and containing known 
quantities of ethyl alcohol as evidence of the accuracy and 
genera! applicability of the method and of the <legree of 
variation which may be expected to occur between the 
xesnlts of different operators. 

XXIT.-SCIENTIPIC & TECHNICAL NOTES. 

Carbon Monoxide as a Product of (Combustion of the 
Bunsen Burner. T. E. Thorpe. Proc. Chetn. Soc., 
19 , [259], 14. 

The author, iu the course of an inquiry into the nature of 
the combustion products of certain of the gas- and oil- 
stoves iu common use, has had occasion to make obser- 
vations on tho behaviour of the Dunsen burner as regards 
its liability to evolve carbon monoxide when burning under 
an ordinary laboratory sand-tray. He finds that a burner 
fed with coal-gas at the rate of 6 cb. ft. per hour and 
under 0*95 iu. pressure will evolve about 0*022 cb. ft. of 
carbon monoxide when burnt under a sand tray iu such 
manner that the inner cone of the fame impinges, or 
apparently impinges, on the metal. 

Pkoephorus Oxychloride ; Preparation of . G. 

Erdmann. Ger. Pat. 128, 392, Aug, 16, 1901. Zeiis. 
angew*. Chem., 1903, 10, [4], 89. 

A CL'miKNT of dry chlorine is led over a strongly-heated, 
powdered mixture of carbon and a metaphosphate, c.g., 
calcium metaphosphate contained iu a suitable vessel 
provided Avith a condenser und receiver. 

This process has tbo advantage of requiring a simple 
apparatus, since only one gas is employed, and also 
of etfeciing a large saving iu chloiine compared Avlth the 
triphosphate method. 

A suitable metaphosphate and carbon mixture is that 
obtained in the ordinaiy method of mmufacturing 
phosphoius. — T. F. B. 

Titanium Sesquioxide and its Salts as Reducinq Agents. 

E. Knecht. Ber., 1903, 36 , [1], 166— 169. 

The introduction of the salts of titanium oxide as mordants 
at remunerative prices, and the analogy existing bettveen 


titauinm and tin, led the author to investigate the action oli 
titanous chloride as a reducing agent. Attempts to obtain the- 
compound TiClj by reducing the chloride were fruitless, as- 
in no case did the redaction proceed in aqueous solution 
further than the trichloride TiClg. This can be obtained as 
follows. The hydrate precipitated from commercial titanium 
sulphate is di8.solved in strong hydrochloric acid, diluted 
with water, and treated with granulated tin until no further 
increase in the violet coloration takes place. The solution 
is then decanted from the tin, diluted with water, and the 
tin precipitated with sulphuretted hydrogen. A less pure^ 
product is obtained by reducing the’ solution of tho tetra- 
chloride with zinc dust and using the solution directly. A 
more convenient method is to employ the concentrated 
solution of the commercial product (manufactured electro- 
lytically) which has recently been put on the market, and is 
sufficiently pure for most purposes. By concentrating this 
solution in vacuo, it solidifies to a mass of violet crystals, 
Avhich fume in the air and deliquesce on stauding. The 
crystals dissolve very readily iu alcohol and water. 

Titanium trichloride is a much more powerful reducing 
agent than stannous chloride, and gives ivith an aqueous 
solution of sulphurous acid (or sodium bisulphite) a 
precipitate of sulphur, hydrosulpburous acid being formed 
as an intermediate product, so that if the solution be at once 
neutralised with soda lye, a solution of sodium bydrosulphite 
is obtained and titanium hydrate is precipitated. Cupric 
sulphate is reduced to tho cuprous salt, and with an excess- 
of the trichloride to metallic copper. The reduction of 
ferric to ferrous salts is quantitative, and forms the basis 
of an analytical method for determining iron and titanium. 
Nitro compounds are at once reduced to the corresponding 
amines, whilst when several nitro groups are present in the 
molecule it is possible, by adjusting the amount of trichloride,, 
to effect a partial reduction. Azo dyestuffs are quantita- 
tively reduced to the trichloride, and a volumetric method 
for estimating them has been based upon this observation. 
Moreover, funianc acid is reduced by the reagent to succinic,, 
and citraconic to pyrotartaric acid, whilst indigo yields at 
once indigo white, and on farther reduction, especially ob 
boiling, a yellow crystalline substance, tvhich has not yet 
been investigated. Prussian blue dyed on cotton is at once 
decolorised by a dilute solution of the trichloride, but the 
colour reappears on exposure to air or on washing with 
Avater. It is, however, noteworthy that tetranitrocelluiose 
does not appear to bo acted on by titanium trichloride. 
Titanium serquisiilphate, also a commercial article obtained 
clectrolytically, comes into the murktt ns a sodium sulphate 
double salt. It has similar pioptrties to the trichloride,, 
but is insoluble in alcohol. Tiiauiuni sesquioxide or its 
hydrate is readily precipitated by sotla lye fioiii the corre- 
sponding trichloride. The black precipitate i.s quickly 
filtered oft and AA’ashed. It decomposes water, giving 
hydrogen and forming Avhitc titanium oxide. The produet 
reduces nitrates to ammonia and azobenzene to bydrazo* 
benzene, and provides a convenient reagent for effecting 
reductions in neutral or ammoniacal solution, no trace of 
the reducing agent parsing into solution — T. A. L. 

Calcium; Extraction of . W. Borchers and 

L. Stockem. Bcr., 36 , [1], 17. 

Tiik authors furnish further details for working the process- 
desetibed an u previous communication (this Journal, 1902,. 
128-f), in reply to a statement by Kutf and Plato, that this 
process Avas inferior to that of Bunsen and Matthiesen. 

The cathode and its surroundings must be kept below 
the melting point of calcium, a?, above that temperature,, 
calcium dissolves freely in calcium chloride, giving a sub- 
stance of empirical formula CaC3. (This substance, which 
takes the form of red crystals, has been isolated by 
Stockem.) 

Below the melting point of calcium the formation of this- 
substance iu quantity is avoided. The mass must also be 
kept in a nearlv ftuid condition, and as the sponge is- 
compresEed while in the furnace, as small a surface as 
possible of the metal comes into contact with the electrolyte,, 
the rCEult being that the highest pos<*4ble yield is obtained. 

— T. F. B. 
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Aromatic Hydrocarbon f Chlorination of Substituted , 

by Ammoaiacal Lead Tetrachloride. A. Sejewetz and 
P. Tratvitz. Comptes rend., 136 , [4]» S40 — 242. 

Thb results of continued work on this subjeot (see this 
Journal, 1903, 50) are summarised as follows : — 1. Mono- 
chlorobenzene is with difficulty attacked at its boiling 
point, or even in scaled tubes at 210'’ C., by the reagent. 
Monobromo' and moniodo-benzene yield chlorobromo- 
tnd chloriodo-derivatives. 2. With homologues of benzene 
chlorinated in the nucleus, further substitution occurs, not 
in the nucleus, but in the side chains, even when these are 
already chlorinated. 3. In aromatic hydrocarbons halo- 
genated in the side chains only, further substitution takes 
place in the side chains, not in the nucleus. 4. The 
presence of nitro groups hinders or prevents chlorination 
by ammoniacal lead tetrachloride. — J. T. 1). 


HofmantCs Reaction ; A New Reagent for . 

J. Tscheriiiac. Her., 1903, 36 , [l]i 218. 

The conversion of amides into amines has hitherto only 
been effected by means of hypochlorites or hypobromites 
in alkaline solution ; hypoiodites did not appear to react — 
at any rate, phthalimide does not yield anthranilic acid with 
iodine and potash. The author finds that iodosobenzene 
is a new reagent for effecting Hofmann’s reaction. When 
suspended in water and added lo a solution of phthalimide 
in potash, iodobenzene and anthranilic acid are formed 
according to the following equation 

+ QHsIO + 3KOII =• 

HjN .CsH,. COjK + CsHJ + KjCC), + H.O. 

- T. A. I,. 

JJi-iudophenoJ } New . P. llrenans. Comptes rend., 

136 , [4], 230— 238, (See also this Journal, 1901, 496, 
and 1902, 1094.) 


The author’s experiments clear away the above anomalies 
and bring the facts into accordance with the law. Schizzo- 
eacc. octosporusy Mucor atternansy and M. mucedoy when 
triturated with glass, yield solutions which h^drolyso 
maltose, a-methyl-d-glucotide and glycerol-glucoside, but 
do not split up cane sugar or methyl-d-truotoside ; it 
therefore follows that the hydrolysis of the aglucosides on 
the one band and that of the fructosides on the other is 
effected by two distinct enzymes. Further. Aspergillaa 
niger, when cultivated in Kaulin’s mineral medium, yields 
enzyme solutions which hydrolyse amygdalin and the 
rf-glucosides of the /B-serles but which leave milk-sugar and 
the two methyl-d-galactosides unaffected ; the emulsin of 
almonds therefore is not a single enzyme, but contains a 
ferment of the nature of a lactase. If, however, a vigorous 
culture of A. niger be fed with a solution of milk-sugar or 
of one of the two methyl- d-giilactosides, the fungus, when 
subsequently triturated, yields a solution of enzymes 
capable of hydrolysing milk-sugar and i3-methyl-d- 
gulactoside on the one hand and a-methyl-d galactoside 
cn the other, according to the substance added to the 
culture, enzymes termed d-gaketase-a and d-galactafe-i3 
being producible at will. The milk-sugar yeasts ferment 
both milk-sugar and jS-meihyl-d-galnctoside and yield 
extracts which hydrolyse these two galactosi«les. — J. F. B. 

Catalysis and Ferment Action ; Elements of Chemical 

Kinetics, particularly with regard to . O. Uredig. 

Ergebnisse der Physiol., 1902, [1], 134 — 212. Chem. 

Centr., 1903, 1, [3], 123. 

A coMPKEiiEXSivK article, in which the auth«»r reviews 
the evidence as to the analogy between the action 
of inorganic catalytic agents and that of ferments. He 
concludes that, taking into consideration the labile and 
micro-heterogeneous colloidal condition of enzymes, enzyme 
actions are not essentially different from the contact actions 
of other catalytic agents. (See also this Journal, 1900, 
1155 ; 1901, 376, 845.)~-A. S. 


The author has prepared the di-iodophcnol OH : Ij *» 
1 : 3:5, from di - iodo-ortbonitrauiliue (>}H.2:N02:l2 — 
1:2:4: G; by dlazotising and pouring the product into 
boiling absolaie alcohol. The di-ioao-nitrobenzene^^O^il^ =» 
1:3:5), thus obtained, forms yellow needles, m. pt. lOS'’ C., 
identical with that prepared by Willgerodt and Arnold, 
who, however, have attributed to it a wrong melting- 
point. This substance, on reduction, gives di-iodo-nniline 
(NH 3 :l 2 == 1 : 3:5), m. pt. 107" 0. (not 105 "C., as given by 
SV. and A.). The derived acetanilide ddes not melt at 
101° — 103° C. (W. and A.’s figure), but volatilises without 
fusion at 257° — 253" C. This di-iodoaniline yields by the 
diazo reaction di-iodophenol (OH : !« = 1 : 3 : 3), which 
forms colourless needles, m. pt. 103° — 104° C., readily soluble 
in organic solvents, distilling slowly with steam. Its ethyl 
derivative cryfitiillises from methyl nlcohol in long needles, 
m. pt. 29° — 30 ° C. Its acetate forms colourless needles, 
m. pt. 79° C.— J. T. I). 

Hydrolytic Enzymes; Influence of the Stereochemical 

Conflgtu ation of the Glucosides on the Action of . 

H. Pottevin. Comptes rend., 1903, 136 , l3]» 169— 

171. 

Fischer has put forward the hypothesis that the stereo- 
chemical configuration of the glucosides has a definite 
relation to that of the enzymes which are capable of 
hydrolysing them. The configuration of a glucoside is 
defined by that of the sugar from which it is derived and 
by the position, n or /3, of the alcohol or phenol residue 
combined with it. Hence it follows that each enzyme 
should confine its action to the derivatives of one sugar, and 
amongst these to one series of glucosides, either the a or 13 
series. 

Fischer’s experiments confirm this law with a few 
abnormalities, dne probably to the fact that the natural 
enaymes are not single bodies. For instance, he found 
that maitase hydrolyses the d-glncosidee of the a series, 
but also metbyl-d-fructoside, whilst emnlsin bydndyses the 
d-glucosides of the /S-series, but also metbybd-galactoside 
snd milk-sugar, which is also a galactoside. 


RESEARCH, 

The Caknegik Trijst. 

The Carnegie Trustees have issued regulations for the 
endowment of post-graduate study and research by means 
of Carnegie scholarships, fellowships, and grants. Provision 
is made for scholarships of the annual raluo of 100/, and 
fellowships of the annual value of 15()/. in Science and 
Medicine ; of scholarships and fellowships of like values in 
History, Economics, and Modern Languages and Literature ; 
and of grants in aid of research. Only graduates of Scottish 
Universities are to he eligible for the ucholarsbips and 
fellowships, and graduates, professors, lecturers, and assis- 
tants in Scottish Universities, or teachers in Scotland 
recognised for the purpose of graduation by a Scott.sh 
University, for the research grants. 


^eb) Soobdi 

Monookafuie.x ubku angewandte Ei.kktrochkmie. IV. 
Band. Eiurichtungen von Eiektrolytischeii Lahoratorien 
unter besonderer Heriicksiohtigung der Bedfirfnitse fiir 
die Hiittenpraxis. Von H. Nisskn8(»n, Direktor des 
Central-Laboraiorlums der Akiiengcsellschaft zu Stol- 
berg uud in Westfalen. Wilhelm Knapp, Verlagsbuch- 
haudlung, Hallo a. S. 1903. Price M. 2.40. 

Contains 51 pages, illustrated with 32 engravings, and 
the text is subdivided as follows: — Part 1. — J. Introduc- 
tion. II. Object and Value of Electrolysis. III. Funda- 
mental Definitions. IV. Electrotechnical Fuudai^tital 
Law. V. Calculation of Conductivity. VI. Constitnents 
of an Electrolytic System: (a) Sources of Current. (6) 
Instruments of Measurement, (c) Current Regulators, 
(d) Cdbductors, &c. Pakt II. — Description of the 
Arrangement of Electrolytic Laboratories of:— 1. Aaoheii. 
2. Breslau. 8. Clausthal. 4. Darmstadt. 5. Freiburg i. 
S. 6. Gieiseu. 7. Hoboken (Antwerp). 8. KOnifftberg* 
9. Leoben. 10. Lfittich. 11. Munich. 12. Penuf^Taiiia. 
18. Stolberg. 
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Du HbBSTELLV^O vox MeTALLOBOBNBTAVDBX ATTir Flbk- 
TROLTTISOHBM^ .WbGE, UI^D DIK KLBKTRQGRAVUBk. V. 
Band. Von Dr, W. Pfanhauseb, Fabrikant von Ma- 
schinen, App^r^en uud chemi8chen Frkparaten fiir 
Elektroplattierung, &c. Wilhelm Knapp, Verlagsbuoh- 
handlung, Hall^ a. S. 1903. Price M. 7. 

Tub work contains 144 pages, illustrated with 101 en* 
gravings. The subject-matter ia subdivided as follows : — 

I. Historical. II. Copper Galvanoploatic Baths. III. 
Physical Properties of Copper Precipitates. IV. Behaviour 
of Anode Copper. V. Constants of Baths, and of the 
Metallic Deposits, and their Calculation. VI. and VII. 
Technical Arrangements, &c. VIII. Preparation of Metallic 
Powders, &c. IX. Metallic Foils. X. Preparation of 
Wires, &c. XI. Preparation of Voluminous Bodies. XII. 
Of Parabolic Mirrors. XII. Of Tubes. XIII. Electrolytic 
Etching. XIV. Electro-engraving of Josef Rieder. 

Ikdia-Rubber and Gtjtta-Pbbcha. a complete Practical 
Treatise on India-rubber and Gutta-percha in their 
Historical, Botanical, Arboriciiltural, Mechanical, 
Chemical, and Electrical Aspects. Translated from the 
French of T. Seeligmanu, G. Lamy Torrilhon, and 
H. Falconnet. By .John GfiDDKfi McIntosh, late 
Lecturer on the Chemical Technology of Gums, Resins, 
&c.. The Polytechnic, Regent Street. Scott, Greenwood, 
and Co., 19, Ludgate Hill, London, E.C. 1003. Price 
12s. 6d . ; India and Colonies, 1.3.v. (id. ; other countries, 
16 j. nett and post free. 

384 pages of subject matter, with alphabetical index and 
1 2 pages of bibliography . The text is illustrated with 86 
engravings. Paht I. India-Rubuku. — Historical Intro- 
duction. I. India-rubber, Latex, Botanical Origin, &c, 

II. Climatology, Culture, &c. III. Methods of obtaining 
the Latex and preparing Crude Rubber, &c. IV. Classifi- 
cation of Raw Rubbers. V. Physical and Chemical Pro- 
perties of Latex aud India-rubber, &c. VI. Mechanical 

^Conversion of Natural into Normal Caoutchouc, &c. 
VII. Mechanical Conversion of Normal into Masticated 
Rubber. VIII. Vulcanisation of Rubber. IX. Chemical 
and Physical Properties of Vulcanised Rubber. X. 
Hardened Rubber or Ebonite. XI. Mixing Rubber with 
Mineral and other Substances. XII. Rubber Substitutes, 
&o., and their Determination in Vulcanised Rubber. 
Part II. Gutta-Pkrcha. —Historic Introduction, &c. I, 
Definition, Botanical Origin, and Habitat, 8cc. II. Clima- 
tology. Soil, and Culture. III. Methods of Collection. 
IV. Classification of Different Species of Commercial , 
Gutta-percha. V. Physical and Chemical Properties, ! 
Technical Testing. VI. Mechanical Transformations, &c. j 
VII. Methods of Analysis. VIII. Gutta-percha Sub- 
stitutes. IX. Trade Statistics. 


CraUc 

I.---GENEKAL. 

THE PATENTS ACT, 1902. 

Compulsory Licences and Revocation of Patents. 

London Gazette^ Feb. 17, 1903. 

(See also this Journal, Feb. 16, 1903, 126.) 

At the Court at Buckingham Palace ^ the 16th day of 
February, 1908. 

Present, 

The King’s Most Excellent Majesty in Council. 

Whereas by the third section of an Act of Parliament 
passed in the second year of His Majesty’s reign intituled 
“ The Patents Act, 1902,” it is amongst things 

enacted that any person interested may present a petition 
to the Board of Trade alleging that the reasonable require- 
ments of the public with respect to a patented invention 
have not been satisfied, and prayin|f for the grant of 
compnlsory licence, or, in the alternative, for the revocation 


of the patent ; that the Board of Trade shall in the circum- 
stances set out in this section refer the petition to the 
Judicial Committee of the Privy Council ; and that His 
Majesty in Council may make rules of procedure and 
practice for regulating proceedings before the Judicial 
Committee under this section, and subject thereto such 
proceedings shall be regulated according to the existing 
procedure and practice in patent matters : , 

And whereas His Majesty in Council has deemed it 
expedient to make rules regulating proceedings in such 
Petitions before the Judicial Committee, 

Ilis Majesty is therefore pleased by and with the advice 
of His l*rivy Council to approve of the several rules and 
regulations contained in the Schedule hereunto annexed, 
and to order, as it is hereby ordered, that on and after the 
making of this Order the same be respectively observed. 

A. W. FitzRoy. 

The Schedule above referred to. 

Rules to be observed in Proceedings before the Judicial 
Committee of the Privy Council under the Patents Act, 1902, 
Section 3. 

I. Oil receiving written notice from the Board of Trade 
that a Petition has been referred to the Judicial Committee 
of the Privy Council, the Petitioner shall, after satisfying 
the requirements of Rules II. aud IV., apply to the Judicial 
Committee to fix a time foe hearing the Petition. 

I II. — (a) No application to fix a time for hearing the 

Petition shall bo made unless the Petitioner shall have 
I previously given notice to the Patentee, to tlic Gpponenis, 
j and to any other person claiming an interest in the patent 
I as exclusive licensee or otherwise, that tho Petition has been 
I referred to the Jiidicml Committee, that it is his intention to 
I apply to the Judicial Committee on a specified day, which 
day shall be not less than four weeks from the date when 
the notice is served or sent, to fix a time for hearing tho 
Petition, and that any person desiring to be heard before 
the Judicial Committee at the time so fixed must enter a 
Caveat at the Council Office on or before the day so 
specified. 

(/i) The said notice shall be served in the usual way, 
but where the person to be served resides or has his prin- 
cipal place of business outside the TTnited Kingdom, it may 
be sent to him by post in a registered envelope. 

HI. — (a) Any person claiming an interest in the patent 
as exclusive licensee or otherwise, whether he has received 
the notice prescribed by Rule IL or not, shall, if he desires 
to bo heard before the Judicial Committee, enter a Caveat 
at tho Council (Office on or before the day specified by such 
notice ; provided always that, if he has not received the 
said notice, or if he resides or has his principal place of 
business outside the United Kingdom, he may apply to the 
Judicial Committee to exteud the time for entering his 
Caveat, on the ground that tho time limited by such notice 
is insufficient. 

’ (6) h>ery Caveat r:hall specify the Caveator’s address 

for service, which address shall be within four miles of tho 
Council Office. 

I IV. An application to the J udicial Committtee to fix a 
j time for the hearing of the Petition shall bo accompanied 
j by eight printed copies of the Specification, and by an 
affidavit of the Petitioner showing the persons to whom, and 
the manner in which, the notice prescribed by Rule II. has 
been given. 

V. The time for hearing a Petition shall be fixed by an 
Order of the Judicial Committee, and shall be not less than 
four weeks from the day on which the application for fixing 

i the same ia made. The Petitioner shall, immediately after 
the issue of such Order, give public notice thereof by ad- 
vertising the same once at least in tho London Gazette and 
in the 'times, and in such other newspaper or newspapers 
I (if any) as the Judicial Committee may direct. After com- 
! pleting such advertisements, the Petitioner shall forthwith 
lodge an affidavit thereof at the Council Office. 

VI. The statements contained in the affidavits require 
by Buies 1 V. and V* may be disputed upon the hearing. 

VII. The Petitioner shell be entitled to be served by the 
Caveators, not less than three weeks before the day of 
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bearing, with notice of the gprooude of their reet^titre 
Ohj^tions, if Bttch groands are different fiom or additional 
to those taken bv them in the proceedings before the Board 
of Trade, (^pies of all Objections, or additional Objec- 
tions, 80 served an aforesaid, shall be lodged at the Council 
Office not less than fourteen days before the day fixed for 
the hearing. 

yill . — (a) All Petitions and other documents lodged at 
the Council Office shall (unless the Judicial Committee 
otherwise direct) be printed in the form prefcribed by the 
Patents Rules of the Board of Trade which are in force for 
the time being, and the parties shall furnish as many copies 
of the documents lodged by them as shall be required by 
the Judicial Committee. 

(6) Parties shall be entitled to have copies of all papers 
lodged in respect of the Petition at their own expense. 

IX. No solicitor or agent shall be entitled to conduct 
proceedings under this Act before the Judicial Committee 
unless he is a solicitor or agent admitted to practise before 
the Privy Council in accordance with Her late Majesty’s 
Order in Council of the 6th March, 1896. Such solicitor or 
agent shall be allowed the same fees, and the same Council 
Office fees shall be chargeable in respect of proceedings 
under this Act, as are prescribed by the general Rules 
applicable to proceedings before the Judicial Committee. 

X. Applications to the Judicial Committee to fix a time 
for hearing the Petition and on otlier matters of procedure 
shall be addressed in the first instance to the Registrar of 
the Privy Council, who shall take their Lordships’ instruc- 
tions thereon and communicate the snme to the parties. In 
cases of doubt the Registrar may, or, if so requested by any 
of the parties, he shall, enter the application for hearing 
before their Lordships* Board. 

XI. The Judicial Committee may excuse the parties from 
compliance with any of the requirements of these Rules, 


and may give tuoh directions in matters of procedure and 
practice and otherwise as they shall consider to be just and 
expedient. 

XII. — (o) Any affidavits, statutory declarations, or other 
documentary evidence which may have been furnished to 
the Board of Trade, or any copies thereof which may be 
referred by the Board to the Judicial Committee, may be 
received in evidence in proceedings under this Act before 
the Judicial Committee, subject to such cross-examination 
of any of the deponents as may be permitted by the Judicial 
Committee. The Judicial Committee may require the pro- 
duction of any original documents, copies of which are 
tendered in evidence under this Rule. 

(6) The parties may tender before the Judicial Com- 
mittee such further documentary or other evidence as they 
may be advised. 

XIII. The Judicial Committee may refer any matters in 
connection with proceedings under this Act to be examined 
and reported on in the same manner as matters may be 
referred by them under Section 17 of the Act 8 and 4 
Will. IV., c. 41 (Judicial Committee Act, 1883), 

XIV. The Judicial Committee will hear the Attorney- 
General or other Counsel on behalf of the Crown on the 
question of granting the prayer of any petition. Counsel 
on behalf of the Crown is not required to give notice of the 
grounds of any Objection he may tl»ink tit to take or of 
any evidence which he may think fit to place before the 
(,’ommittee. 

XV. Costs incurred in the matter of any Petition under 
this Act shall be taxed by the Registrar of the Privy 
Council, or other officer deputed by the Judicial Committee 
to tax the same, and the Registrar or such other officer 
shall have authority to allow or disallow in his discretion 
all payments made to persons of science or skill examined 
as witnesses. 


General Tarifv for tub Austro-Hungarian Customs. 

Bcilago. der ** Ncuen Freien Fresse,* Feb, 1903. 

(1 Krone = lOrf. 2 Kronen = 1 Gulden. 1 Kilo. — 2 *2 lb.) 

The first portion of the Tariff, dealing with import duties, is divided into 51 sections. 


Section. No. 


New Tariff. 


Article. 


IV. 

Sugar. 


New Duty. 


Kronen p<^r 
100 kilos. 

r 


19 I 


20 


21 


VI. 

Grain, 
Ma^ ko. 

Products, 


80 


81 


Beet sugar and all sugar of a similar ! 
kind (cane susar), in evorj' state of ! 
purity, with the exception of molasses j 
Sugar of other kinds, glucose, | 
starch sugar, grape sugar, fruit sugar, 1 
milk sugar, and the like; caramel 

(sugar- and l)eer-colouriiig) 

Molasses 

aVofo.— Besides the duty, there is 
imposed on sugar the special tax on 
articles of consumption, viz., on the 
sugar in No. 19, tlie amount pre- 
scribed for eano sugar, and on the 
sugsir in No. 20, the amount pre- 
scribed for sugar of other kinds. 


Malt 

Wax, animal : 

(а) in the natural condition 

(б) prepared (bleached, colour^, 

formed into tablets and balls), 
also mixed with other substanoes, 
e 4 f., vegetable wax, Ac 


26-00 


26*00 
15-00 i 


6-40 


14-00 


28*00 


Previous Tariff. 


Article. 


Previous Duty. | 

Previous 

Auto- By Special rromff 
nomic. Treaty, i larui. 


Kronen per 100 kilos. 


Raw sugar : 

below the Dutch standard, No. 19 
of the Dutch standard, No. 19 

and over 

Rellned sugar 

Hugnr solutions containing cane 
sugar or invert sugar : 
suitable for human consump- 
tion 

unsuitable for human con- 

vumption, molasses 

Starch sugar (grape sugar, glucose, 
and the like), maltose, and fruit j 

sugar (levulosc) j 

JVofe.— Besides the dtity, there j 
is imposed on sugar the special ! 
tax on articles of consumption, \ 
vis., on the sugar in Nos. 17, 18. 
and 10a, the amount prescribed 
for cane sugar, and on the sugar 
in No. 20, the amount prescribed 
for sugar of other kinds. 

Milk sugar ■ 

Caramel 


20-18 

26-18 


19-05 

14-29 


26-18 


2.8-81 

23*81 

8-57 


11-90 


28*81 


23 ai 


11a 


\1h 

18 


I 9a 
196 

20 


320 

831 

25 


56a 


685 


23d 
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Ornbbal Takiff for thb Atjstro-Hongarian Customs — continuefi. 


Section. No. 


New Tariff. 


Article. 


X. 

Animul 

Prodweta— 

coni. 

XI. 
Pats. 


83 i Skins and hides, raw (Krten or dry, 
1 also salt'id or limed, b.it not pre- 
pared further) 


01 


95 


96 


New Duty. 


Kronen per 
100 kilos. 


j Fish- and seal-oil : 

(a) in ( asks or in similar large vessels 
I of a gross wtiight cf at least 10 kilos. 
{b) in ve.^sels of surnUer capacity, 
gross woigtit less than 10 kilos. . . . 
Animal tallow, crude or rendered ; 

pressed tallow 

Vegetablo tallow, palm oil, palm-ker- 
nel and cocoaniit oil, solid 

Wax, vegetable ; 

(a) Japan wax 

(&j Carnabba wax and otlier vegetable , 
waxes not specially mentioned: > 

(1) in the natural condition ... . ; 
(i) prepared (bleached, coloured, 
formed into tablets or balls), , 
mixed with other substances. . I 
Note. — Cariiabha wax, and 
other hard vegetable waxes for 
the manufacture of cerasin, by 
ptwiiiit, under the prescribed 
conditions and rcgulstions . . . 
Stoario acid (stearin), palmitic acid 
(palmitin) 

Paraffin : 

(a) impure, also pai’affin scale 

(b) other. 


Aofe.— Soft paraffin with a melting 
point of 42° C. and iielow, for tlu‘ 
manufju-tm*e of wax matel-.es, by {h'i*- 
mit, under the pn*scribed conditions 
; and regulations 

07 j P^gras and elaidic acid 

98 Cerasin 


I 


Free. 


2*50 

24*00 


2*50 

2*50 


2*50 ") 


14*00 


28-00 J 


Free 


14*0 


10*00 } 
20*00 S 


I ( 

j- 7*00 I 

J 

6*00 ^ 
10*00 


xn. 

Patty Oils. 


09 


100 


101 


102 

108 


104 


105 


Vnst'lin and lanoline (puritied wool- 
fat) ; 

(а) in casks 

(б) in tin tioxes and similar smaller 

I receptacles 

Waggon-grease: i 

' (a) with miiuTul-oil or -fat i 


*00 ( 
*00 ( 


' (6) other . 

Fats and mixtures of fats not men- 
tioned elsewhere 

Rape oil in casks, leafliern bottlcn, and 

j drums 

Linstvd oil and other fatty oils not 


..instvd oil and other fatty oils not 
specially mentioned, in casks, leathern f 
bottles, and drums, with thfjexccption ; i 
of oil-varnishes ) 


1600 

7-00 

2*60 


12-00 

10*00 


Previous Tariff. 


XIII. 

Bevorage-s. 


106 


107 


Olive, maize, poppy-seed, sessraO, earth- 
nut,b(H*ch-iiut,aud sunflower oils, ' 
casks, leathern bottles, and drums 

Cotton-seed oil in casks, leathern 

bottles, and drums 

jVofcij.— (1) Ulive and earth-nut 
oils (No. 104), and castor oil 
(No. 108), for technical use, pro- 
vided they are denatured V>y a 
specially widiorised customs- | 
otilt'er J 

(2) “Sulphur oil" 

(3) Colt on -seed oil for technical use, 

by permit, under the prescribed > 
conditions and regulations ) 

Fatty oils in iars and similar vessels, . 
less than 25 Kilos. : i 

(a) Oils included in Nos. 102 and , 

103 1 

(5) Oils included in No. 104 

(e) Cotton-seed oil 


earth- ') j 

lils, in [■ 24*00 -1 
ms .. ; I 


40*00 


I 

y 2*00 


Beer: 

(a) in casks 

(5) in bottles or jars 

Besides the duty, beer is 
also subject to an excise tax. 


2*00 
12*00 ^ 


80*00 

30 *«»O 

48*00 


6*00 

18*00 



Previous liuty. 

No.ia 

Article. 



Previous 


A uto- 
nomie. 

By Special 
Treaty. 

Tariff. 

i 


Kronen per 100 kilos. 

i 

.. 

Free. 

Free. 

60 

.. 

2*38 

■■ I 

71—74 


23-81 

23*8l) 


.. 

2-88 

. . 

69 

.. 

2*38 

2'3a 

70 

Vegetablo wax : 




in the natural condition 

21-90 

, , 

58a 

prepared (bleached, coloured, &c.), 23*81 


68A 

This modification is not present in 




Iho old tariff. 

14-20 

, , 

67 


14*29 

13*90 

67 

This modification is not present in 




the old tariff. 




D<*grfls 

2*38 


j 71 

Elaidic acid 

4-76 

. , 

.. 

9*62 

*• 

68 

Voselin 1 

14*29 

13*90 

{67-71 

Lanoline 

2*38 


(without regaril to iiiodo of ; 



packing.) i 

! 

14-20 

2 38 

33*90 

] 67-71 

Spermaceti ' 

0-52 


j 68-71 

1 

Other fats 

2*38 



0-52 

9*3a 

73 


0*52 

5*73 

1 


Other fatty oils included in 

[ 73 

No. 103, in casks, &c • 

9*52 

9*52 1 

) 

Maize oil in casks, Ac ' 

Other fatty oils included in No. 104. ' 

0*52 

9*5a 

72 

in casks, Ac ] 

Olive oil, pure, in casks, Ac., by 

19*05 

9*52 

•• 

agreement 

•• 

5*71 

72 

.. 

10*05 

9*52 

73 

Olive and rart h-nut oils, denatured , 
Castor oil, denatured, by uiree.- i 

1*90 

3*90 

72 Note 

ment - 


1*90 

73 


1*00 

3*90 

72 

This stattiment is not contained in i 

1 



the old tariff. 

1 

1 

1 

1 


.. 

23*81 

I 

33*83 

74 


4*76 


; 76a 


16*67 

• 

i 

76A 
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Qbkbral Tariff for the AtrsTRo-Hu^roARiAN Customs — contintied. 


Section. No. 


New Tabtff. 


Article. 


XIII. 

Beverages 

—cont. 


108 


New Duty. 


Kronen pei 
100 kilos. 


Distilled spirituous lupiors : 

(а) cognac 1 200*00 

(б) liqueurs, punch • essences, and | 

other spirituous liquors treated 
with sugsr or other substances, 

French bnindy I 170'00 

(c) arrack, rum , 145*00 

(t/) other distilled spirituous liquors 110*00 
Note. — Beside.s the duty, the | 
brandy-tax is imposed, accordiuf^ to . 

the: higher rate of the home excise- ] 

tax I 

Wine. fruit-wiiK*. wine- and fruit- ■ 

must, fruit- and berry juices, not i 

concentrated, mend: ! 

(a) in casks ; CO *00 


{b) in bottles . 


XV. 
Wuoil. 
Oharcinl, 
and I'i'nt. 

XV[. 
Turned 
and t'arved 

(iOO(ls. 

X\ 11. 

Miuerals. 


110 I Sparkling wine 

111 I Vhn(‘giir ; 

1 ill] in <*j»skH I 

(/>) in buttles and jars 

1 . M Mineral waters, nalur.d or arlitieinl .. : 
l.lTi Wooil ehaivoiil, neat and neai-chur- ! 
coal, lignites and coals, coke, and all | 
S(tUd artlllcial fuels prepared from ' 
‘ the.se neiteria Is 

lU Celluloid in plab's, rod-% or tubes, jjI.ho 
polished and underlaid, not iurlher 
I Worked up 


I 


147 


148 


XVIH. 

Medicinal 

nud 

Perfumery 

Articles. 


XIX. 
Dye and 
Tanning 
Materials. 


143 Pyrites 

IH I Ores not specially named 

145 Gyr Klim: 

I (a) crude, also ground ■ 

{ft) burnt I 

141 ' White chalk, heavy-spur {native | 

j barium sulphate) : { 

j in) crude . 

1 (6) ground, washed ' 

Emery : I 

(a) crude i 

(/>) granulated, ground, washed, I 

pressed i 

Mineral pigments : 

; (a) crude 

I (6) burnt, ground, washed, pressed . 

(c) reliiicd 

150 I Earths and mineral substances not 
specially mentioned, crude, burnt, 

ground, or washed 

I All these substances so far as they 
' flro not included In other sections of 
i the tariff. 

161 , Liquorice juice, coocontnited, inchests 

j or formed into blocks 

152 Opium, nutmeg- or mace- butter, 

' cherry-laurel water 

153 i Camphor : 

I (a) crude 

I ib) piiriffpil (refined) 

155 Ethereal oils ; 

I (o) laurel, rosemary, and juniper 

1 oils, light oa-nplior oil 

I (6) not specially mentioned 

182 { Indigo, choatnnt-wood extract, one- 
bracho extracts, tanning extracts not 

I specially named 

j Aofs.— Indigo, when import^ by 

iea. , 

18S Djestttff-extracts, not specially named 


75*00 


A'lifr. — Win<*M containing more >, 
than 22*5 per Cl*’!!., by volume, of { 
ali'ohol, are treated as di.Ktilled t ** 
spirituous liiiuors ,) 


151*00 

12*00 

21*00 

1*50 


Free 


6- 50 

0-3) > 
Free i 

Free 

0*00 


Fr.'‘e 

1*00 

Fiee 

2*00 

Free 

3*00 

12*00 

Free 


24*00 

80*00 


Free 

38*00 


, 24*00 
00*00 

} •■"{I 


Free 

8*00 


Pekvjous Tariff. 


Article. 


Pmiom Du ty. | j,^ 

Previous 

Auto- By Spt>cial ' 
numic. I Tn^aty. ] 


Kronen per 1(K) kilos. 


Fruit and berry jnicus, not con- 
centrated in cisks 

Lemon juice, by agivciuenl 

W iiie, fruit wine, wim*- and fruit 

must, mead, in cukUs 

Fruit and berrv juices, not 

contnited, in iiottles 

Wine, fruit wine, wine- and fruit- 
must, mearti, in bottles 

For wine containing more than 15, 
but nbt more than 2S per cent, by 
volume of alcohol, the additional 
tax is 0*05 kronen per i0i> kilos, 
(or 100 litres) net. or 0*1)0 krone 
per 100 kilos, (litre.s) net, per 
degree over 15 per cent, by t 
volume. Wine corttiining more 
than 28 per cent, by volume of 
alcohol, is taxed ns treated 
brandy in accordauct' wiili 
No. 7i»'i. 


Chestnut- wood extract. , 
Other tanning extracts , 
indigo 


112*80 

•• 

70a 

142*80 

142*80 

104*72 


76a 

76rt 

76 

1 

1I*1>0 

l^ree 

326 

47*02 

.. 

77a 

95*24 

83-33 j 

03 

47*02 


77a 1 


119*0.5 

1 93-28 

776 

11*00 

9-52 

78a 

23*81 


786 

1*10 


79 

Free 

3*Tee 

** 

14*29 


199 

Free 

Free 

102 

Free 

Free 

103a 

Free 

Free 

1036 

Free 

Free 

103a 

Free 

Free 

1036 2 

Free 

Free 

10.3a 

Free 

Free 

1036 2 

Free 

Free 

10.3a 

2*38 

1*19 

10361 

11*90 

« 76 

246 

Free 

1 

Free 

1 103a, 6 2 

14 29 ^ 

9 52 

104 

35*71 


105 

8*57 I 

Free 

116 

86*71 

•* 

105 

14*29 

58*29 

107e 

60*52 

36*71 

1066 

8*57 

, , 

118 

7*li 

3*57 

118 

Free 

Free 

118 

7*14 

3-57 ' 

11$ 
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GKXBRA.L Tariff for the Austro-Hufoarian Customs — continued ^ 


Nbvt Tariff. 


Previous Tariff. 


Section. No. 


New Duty. I 


Previous Duty. 

I I Previous 

I Auto- Bv Speciul I m 

nrvmi/i l»riU. 


XX. 

164 

Gums and 


Resins. 

165 


160 


367 


168 


169 


170 


172 


173 


XXI. 
Mineral 
Oils, 
Ligfnite, 
and Shale* 
Tar. 


XXIX. 
Pi^r and 
Paper 
Goods. 


IM Tar, with the exception of lignite- and 

I shalc.tar 

165 Resin, common ; colophony; pitch not 

specially mentioned 

360 Coal-tar-, lignite-tar-, shale-tor-, petro- 
leum-, ana stearine-pitch 

367 i Brewers’ pitch, &c 

168 , Asphalt earths, rock asphalts, crude 

i and ground 

169 ! Asphalt-bitumen 

17U Asphalt-cement, asphalt-mastic ;rcstn- 

j cement (wood-cement) 

172 : Ozokerite (mineral wax), crude 

178 i Turpentine, turpentine oil, pitch oil 
, (resin oil) ; crude amlwr, hartshorn, 
and caoutchouc oils ; coal tar oils of 

i the benzene series ; bird-lime ; 

174 Ccpal-resin, dammar-resin, shellac, 
gum arable, gum-gadda. Hencgal | 
gum. gamboge, gum - tragacanth, { 
gums, resins and gum-resins, natural j 
balsams and vegetable juices, not ) 

specially mentioned j 

iVofe.— The substances in No. 174, j 

when imported by sea j 

176 Mineral oils, lignite- and sbale-Urs, 
crude, with tlie exception of those 

named in No. 176 

Crude mineral oils and oils 
not applicable for illuminating 'pur- 
I poses without previous distillation 
; and refining, tliesp. gr. of which Is 
over 0'8S0 at 15® C.. by permit, under 
i the prescri bed conditions and regu la- 
! tions, in the annual maximum quan- 

, tity of 260,000 sq. m." 

I Of this 200,000 sq. m., 10,000 sq. m. 

go to the countries and states rc- 
i presented in the Reichsrath and 
i 190.000 to Hungarian states, 

176 i Crude, applicable for illuminating pur- 

j poses without previous distillation I 
I -and refining (purification) ; 

177 j Reflncil or partly refined light mineral ; 

oils of sp.gr. 0*880 or less 

! Mineral oils in Nos. 170 and | 

i 177 are subject also, besides the cus- i 
I toms duty, to the excise tax of 1.3 ' 
kronen per 100 kilos, net weight. 

178 Refined or partly refined heavy 

mineral oils of sp. gr, over 0*880 ; In- j 
bricating oils, also mixed with animal | 
or vegetable oils or fats I 

A'o^a.—Heavy oils of sp. gr. over : 
1 0*880 (with the exception of prepared ; 
lubricating oils) for the manufacture ! 
of lubricatlnif nils V^y special conoes- I 
; sion and under regulations 1 

179 ; llesidues from the distillation or puri- 
j fication of mineral oils, not suitable 

for use as lubricatinur oils or gieaaes, 1 
I with the exception of solid resi<lue,s. . j 
284 ! Paper-stuff, bleached or unbleached : 

(a) from rags (half-stuff) 

I (6) from wood, straw, esparto, and 

similar fibres 

286 Pasteboard : 


(a) ordinary, of a weight of 300 grms. j > 
and more per sq. m > 


(5) cardboard, slate-cards, glazed 
pasteboard 

286 Tarred and fireproof pasteboard 

287 Packing-paper of the weight of 30 gnus. 

and more pan eq. m. : ^ 

(а) not coloured IT. 

(б) coloured or tarred in the mass i 


Kronen perl 
100 kilos. I 


Kronen per 100 kilos. 


Crude amber, hartshorn, and 

caoutchouc oils 

Others 

Resin oil, l>y agreement 


I .Talap-resin . 
Others 


In the old tariff this statement is 
limited to Roumanian oils. 


0*48 

Free 

114 

1*19 

Free 

IIS 

1*19 

0‘«a 

116 

1*19 

Free 

115 

Free 

Free 

10.3rt. 62 

3*57 

2*38 

116 

3*57 

2*38 

116 

1*1D 


115 

14*29 

18*28 

107a 

.3*57 

i 

2*38 

!!’ 

36*71 1 


105 

3*67 ! 

1 

Free 

118 

1 

j Free 


i 

8*33 net 


119 

; 1*62 

j 

Note 1 


1^7*00 net^ 


Heavy oils of sp. gr. over O’SSO, |. 
yellow and reddish-yellow Inbri- i 
eating oils, also mixed with ani- ! 
mal or vegetable oils er fats j 11*90 not 

Heavy oils of sp. gr. over 0*880, , 
dark coloured I 7 ‘ 14 not 

Heavy-oil distillate’s as raw mate- 
rial for the manufacture of lubri- 
cating oil, without special con- 
cession 7*14 net 

Residues from the distillation or 
purification of mineral oils 7*14 net 


288 Blotting-paper;. 

(a) ordinary, not coloured . , 

(b) fine, also blotting-cards. 


Pasteboard ; i 

(a) orfiiuory of a weight of 800 i 
grms. and more per sq. m. 
straw-psisteboard, by agree- 
ment I 

other nt dinary paseboard I 
covers, by agreement I 


Rough packing-paper, not co- 
loured 

Packing - paper, smoothed, or 
colour^, varnished, tarred. . . . . . 


I Grey blotting-paper . . , . . 
Fine, also hlotting-cards . 


Free 

Free 

lS5a 

1*19 

l‘X9 

1856 

7*14 

.. i 

2*38 

180 


1*X9 


7*14 

7*1« 

188 

7*18 

2*38 

186 

7*14 

3*57 

m 

7’14 

3*57 

187 

7*14 

3*57 

! 186 

11*90 

7*18 

100 


‘ Pitch other than ooal-tar pitch is forwarded duty-.^rae. 
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TRADE REPORT, 




OesKHAL Tahipp for tub Acstro-Hitnoarian Custom? — continued . 


Switon. No. 


XXIX. 

PftiHjr and 
Paper 
GwkIs— 
cont. 


XXX. 
Caoutchouc 
and (iutta- 
IKireha. 


XXXII. 

jjeathcr 

and 

Leather 

Goods. 


293 

.304 


30.') 

300 

.328 


329 


331 


332 


83.3 


Neut Tariff. 


Article. 


Drawing-paper, artists’ paper, copiier- 

plaU^ jjaper 

Parchment j)aper 

I'aper for photojn'anhlc nurpnses : 

(«) not sensiliaed (ulbumin-. gela- 
tin-, pigment-, &e. paper) 

(i) sensitised 

Other chemical papers 

Caoutchouc, gutta-percha (also halata), 
crude or purified ; M'asto thereof, 
caoutchouc i*egi nerated from waste 

cac)utchouc (Mitchcl ruViber) 

Caoutchouc solutions 

Caoutchouc pastil 

Ox- and horse Icsither, prepared as for 
sole-leather (also for belting) : 

(«) in hack-pieces (butts, crou- 
pons) : 

1. vegetablo-tiinncd 

2. mineral-t armed 

[fj) other (with the exception of 

waste leather) : 

1. vegetable-tanned 

2. mincral-lanncu 

(o) waste leather 


New Duty. 


Kronen per 
1(H) kilos. 

20*00 
20-00 • 

] 30-00 l^j 

60-00 
30*00 


Free 
(1*00 
10 00 


60*00 ^ 
(50*00 



Goat- and kid-skins, tnniK'd, -also 
split, not dyed, not further pre- 

pari'd 

Siieep. and lamb-skins, taiinod, not 
dyed, not further prepared : 

(«) fle.sh-.split 

(6) f)thev ] 

Goat- and kiil-lcather, prepared, with I 
the exception of glove-leather and I 

enamelled leather ! 

Shce!i- and lamb-leathi^r, prepansi, 
with the except ii)n of glove- 
leather Olid enamelled leather 


83.6 Glove-leather of all kinds . 


336 


337 


ATofp.— Glove-leather sent abroad to i 
be dyed, on re-importation, by permit 
under the prescribed conditions and 

regulations I 

Enamelled ieathor of all kinds I 


Leather not 
parchment. . , 


specially ment ioned. 


XXXV. 
Glass and 
Glassware. 


368 

370 


Glass-moAs, enamel- and glaxe-mass, 

ground gloss (gla8.s dust) 

Glass rod, small glass platus, anti 
glass rod, without distinction of 

colour 

Hollow glass, ordinary, that is not. 
ground, not decorated, not stamped ; 

(а) in Its natural colour, but not 

white 

(б) white, also “ half-whfte ” (trans- 
parent) 

(c) coloured (coloured in the mass, 
or dashed) 


43*00 

60 *tK) 

85*00 


(.)x- ami horse leather not prepared 
Hs for sole-hint her, also finished, but 
not enamelled ; 

{o) natural • coloured or 

black 

(/j) other 


Calf-leather, with the exception of ) 
enamelled leather >' 


.30*00 

43*00 


00*00 


6*00 


00 I 
00 J 

I 

00 


00 

•00 


20*1 


60 


48*00 


3*60 


3*60 


8*00 

13*0 gross 
80-00 


PREViora Tariff. 


Previous Duty. 

Autn- ! Hy S{)ecial 
nomic. | Treaty. 

I 

Kronen per 100 kilos, 
j 16*67 11*90 


Genuine .. 
Imitation. 


Pigment-paper 

Albumin- and gelatin-paix)r 


Sole-leather, and solo-leather wash) 
(without distinction as to the 

tanning materials nsod) 

Belting-leather 

All ox- and horse-leather not suited 
for sole-leather, half-tanned, vege- 
table-tanned, rod sumaeh-tannod 
C* lohrothsurajuthgar ”), or oil- 
tanned ; alHf»all leather prepared 
with fat (with the exception of 
belting- leather) ; also graimsl, 
shs'.ked, stretched, natural- 
coloured ; also black ox- and 
horse-leather ; also grained whole 

or half-hides 1 

Black ox- and horse-leather in 
sniMlIer r)ieces, ox- and horse- 
leather other than black- dyed, 
bronzed, or with (h'signs im- 
printed thensm 

CalMeathcr, block or otherwise 

dyed. Intmzed. &.c 

( Black kifis are also treated as 
ealMealher). 

Oth(*r calf-leather 


She<‘p- and goat-skins, fanned 
(not white or oil-dressed) ; also 
biilit, not dyed 


Dyed, lironzt'd, &c. 


Glov«!-leather of all kinds 

Black-dycd glove leather by 
agreement * 


This statement is not contained 
ill the old tariCf. 

Dyed, bronzed leather and leather 
wit h designs imprinted thereon, 

parchment 

Russia leather, ci'ocodile-. seal-, 
and pig-leather, real or imitation, 

dyed, by agreement 

Other leather not specially men- 
tioned 


16*67 

11*80 

.35*71 

16*67 

23*81 

23*81 


Free 

3*67 

3*67 


1 42*86 


11*90 

7*1« 

a8*87 

11*90 

23*01 

23*01 


38*71 


No. in 
Prcrlous 
Tariff. 


191 

191 

1»() 

194 

181 

3.31 

331 


197 

188 

188 


21*43 


42*86 


21 *4:1 


It* 29 


02*06 

02*06 


213 


215 

215 

213 


2ViXote 


42*80 

02*06 

216 

42*86 ' 

02*06 

215 

*• 

21*03 


42*86 

21*03 

215 

42*86 

02*06 

215 


21*03 


21*43 


213 

1 3*. 67 

3*87 

231 

3*57 : 

3'87 

240 

4-T6 1 

3;87 

232(4 

9*62gros8j 

TjlO 

tsit 

28*57 ; 

17*06 

i si 
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Gknebal Tariff foe thk Austuo-IIunoariah Ccotoms — continued . 


Section. No. 


New Tariff. 


Article. 


Previous Tariff. 


Previous Dut 3 '. 


No. in 


XXXV. 
Glass and 
Glassware— 
cont. 


371 


372 


374 


37S 


XXXVI. 

Stonewai*e. 


XXXVII. 

Pottery- 

ware. 


370 

377 


379 

380 

398 


Hollow Klass vilh only Kroimd-!n 
Btoppers or ground bot loins 
edges : 

(а) in its natural colour or \vbito 

(transparent) 

(б) coloured (colouivd in the muss 

or flashed ) 

Hollow glass, 1 dined : 

{n) etched, ground, decorated, or 
cut : 

1, in itsnatuTiil colour or white 

(transparent) 

2, coloure<l (coloured in tliO mass 

or flashed) . . . . ’ 

(b) painted, trilded, silvered , 

(c) spun over, Ac., with glass. . . 

Pressed and massive glass, not sjxj- 

cially uientiOTied : 

(rt) crude, also nnnealerl, a’ so with 
ground bottoms or ed.ioa, natural- 
coloured or white (transparent). 


(b) otlior (coloured, painted, Ac.) . 


Mirror and plate glass, not specialty 
named, crude, not ground, un- i 
polished, not decorated, not eoated, 
not coloured : 

(a) mirror glafs, cast or bUnvn ; 

crude caist glass more than r> mm. 
thick 

(6) pl.'ite glass and crude cast glass . 
of r» mm. or less in thickness, ' 
with a perimeter of each plate of : 

1, i-IO cm., or Icf-s 

2, 240- 1 W cm 

3, over 400 cm 

Mirror and plate g ass, not specially 

iianu'd, cobaued, not ground, un* 
Txrlished, not deeonitcd, iiot coat< d. . 
Mirror and plate glass, not specially 
nnincd, ground, polished, decorateu, 
curved ; also coloni< d or flashed : 

(r?) not faceted, not coated 

(b) faceted, but not coated ; cathe- 
dra,! glusa, also white 

(c) coated (painte<l, gilded, or sil* 

vpred,fl)^o decoi'atod by <?olours 
either laid ou or burnt in) 

Wire-glass (cast plates with wire 

enclosed) 

Dry plates for photographic purposes, 
sensitised 


XXXVUI. 428 
Iron and 
Iron-ware. 


429 


Heat non conducting masses of kiesel- 
guhr, mixed with asbestos, ludr, saw- 
dust, and the like 

yofe . — Shaped masses of heat noii- 
eonducting material of kieselguhr, 

ti'eated as " cork-iitone ” 

Cement 

Brick.s, refractory : 

(а) Dinas-, magnesite-, bauxite-, and 
graphite-bncKs: 

(1) weight (of one brick) up to 

8 kilos 

(2) weight (of one brick) over 

5 kilos 

(б) others : 

(1) weinht (of one brick) up to 


10 

(2) weight 
10 kilos. 


(of one brick) over 


Pig-iron, iron and steel, old, broken, 

and scrap, for smelting 

(1) Iron filings and s^|e , 
from hammering ^ . 

(2) Tin-plate scrap for factories at 
which the tin is recovered, by 
permit under the pre^crilajd con 
ditions and regulations 
Puddled-iron ; ingots 


s at 
by C 
L*on- r 


, Ne>v Duty, 

Article. 

Auto- 

nomic. 

I By Special 
1 Treaty. 

1 Previous 
‘ Tariff. 

Kronen per 


! Kronen per 100 kilos. 


lOu kilos. 





10*00 gross 



9 *5*2 gross 

23,3 

.30 00 


j 28 -.57 

17*86 

1 

242 

20- 00 


1 

j 

1 19*05 

! 

14k*29 

: 2.34 

.30 *00 


28*57 

! 17*86 

! 242 

.30 (10 


28 *.'>7 

23*81 

242 

30*00 


28*57 

17*86 

242 

20*00 

Pi\isse<l or niasiivo white tlass, 
ground, Ac 

1 

! 19*05 

18*29 

234 

r 

1 

j 19*05 

18*29 

234 

30*00 *1 

Pre.sscd or u.tjssl ve coloured glass ; 
also ground, Ac 

! 28*57 

17 86 

242 

1 

Pressed or massive glass, paiuted, 
glided, silvered, by agreement . . . 


23*81 


} 

i 

Mirror glass, crude, not ground; 
cast plates, crude, ribhecl ; also 
tiles 

3*57 

3*57 

2.35 

10*00 gross 

) 




11*00 gross 

9 *.52 gross 9*52 

23d 

13*00 gross 

24*00 gross 

28*57 

erroBR. 

242 

28*00 gross 

rPlnte glass of all kinds, ground, 
•lulled. or coated (also coloured) 

28*57 


2,37 or 242 

.*10 '00 gross 

M bite cathedml glass 

9*52gro.ss 

9*52 

23B 

33*00 gross 

Painted, gilded, silvered, by 
,, agreement 


, 5rosB. 

23*81 


24 ‘(M) gross 


35*71 

1 28*57 

213 

30*00 gross 

.. 

28*57 

; 

237 

4*00 

As cement 

1*19 

1*19 

245 to a 

17*00 

As cement goods 

3 .57 

1 

243 to 6 

1*80 

• . . . . . 

1*19 

1 ii» 

i 

245 to a 

"I 

2 00 

.3*00 1 
> 

i 

! 

Refractory bricks of ordinary ! 
shape, and of a weight (of one 
brick) up to b kilos, inclusive . . . 

1*10 

0-60 

250a 

1*20 

All other refractory bricks 

2*38 

1*79 

2506 

2*40 J 





VVO 

1 

1 90 

1*55 

257 

Free 

N 

1 

Free 

Tree 

Note 

V Free J 

3*80 

This statement is not contained in | 
the old tariff. 1 

' .. ' 

j 

3*81 

3*67 

258 
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OsNSRiLL TARifp FOR TRB AuatRo-HuNOABiuf Gdbtomb — emUnued, 


Nbw Tariff. 


Section. No, 


Article. 


Now Duty. 


XXIVTII. 
Iron and 
Iron.ware 
—cont. 


431 


432 


433 


Iron and steel in bars, forged, rolled, 
or drawn : 

(a) not shaped 

(b) shaped 

(c) decorative iron, ornamented . . 

(d) finished, not mentioned under 

(e) 

(а) nickel-plated, plated with 

copper, copper alloys or aliinai* 
nium 

Sheet iron and plates : 

(а) cmde (sheet-iron) of the thick- 
ness: 

1. 2 mm. or more 

2. I— 2 mm 

3. O’ 8—1 mm 

4. 0*4— 0*6 mm 

B. 0’2S— 0*4 mm 

6. leas than 0*28 mm 

(б) dressed or cleaned, of the thick- 
ness: 

1. I mm. or more 

2. 0*6—1 mm 

a. 0*4— 0*6 mm 

4. less than 0*4 mm 

(o) tinned, galvanised, lead-plated, 
copper-plated, brass-plated, var- 
nished, polished, of the thickness ; 

1. I mm. or more 

2 0*0—1 mm 

3. 0*4— 0*0 mm 

4. less than 0*4 mm 

(d) nickel-plated, plated with copper, 

copper alloys or aluminium 

(e) with dosigtis Coloured or 

stamped) or moir<i effects thereon, 
enamelled 

Sheet-iron and plates, pierced, per- 
forated, hollowed, or cut : 

(o) sheet-iron 

(б) dressed or cleaned 


; Kronen peri 
' 100 kilos. 

6*50 
8*40 
i 9*60 

) 12*00 


20*00 


(r) other . 


Iron-wire: 

j (a) of the thickness : 

1, 1*5 mm. or moi’e. 


2. OTi— I*.*! mm 

3. less than 0*5 mm. 


XXXIX. 

Base 

Metols. 


488 


(6) tinned, galvanised, lead-, copper-, 
or brass-plated, varnished, of the 
I thickness : 

) (1) 1*6 mm. or more 

(2) 0*5— 1*6 mm 

I (.3) less than 0* 5 mm 

j (c) nickel-plated, plated with copper, 

I copper alloys, or aluminium 

I Tempered wire : 

(а) crude 

(б) polished or otherwise furtW 

treated 

Base metals, crude, old, broken, or 
scran: 

(а) lead, also alloyed with anti- 
mony, arsenic, tin, or sine 

(б) tin, also alloy^ with anti- 

mony, lead, or ainc; Britannia 
metal 

(c) sine, also alloy^ with loid or 

tin 

(d) copper (also refined), electro- 
lytic, rose copper, and cement- 

(/), aluminium, magnesium, and 

rilojaofthetwo 

(f) not specially named 

(B) alloys of metals not 

specially named 


9*50 

10*70 

11*30 

12*60 

13*70 

16*00 


12*00 

18*70 

16*00 

16*00 


19*00 

20*00 

21*50 

24*00 

24*00 


29*00 


17*00 

21*00 

36*00 I 


9*60 


12*60 

16*00 


14*. 30 
18*00 
21*00 

24*00 


16*00 

88*00 


Free 

2*40 


Free 

Free 

Free 

Free 

Free 


Pabtiovb Tariff. 


Article. 


Coarsely painted 

Tinned, galvanised, Ac. 


Also nickel-plated, polished, of the 
thickness : 

0*4 mm. or more 

less than 0*4 mm 


Ah iron-ware 

Tinned, galvanised, lead- or copper- 

plated, painted 

Nickel-plated, pol ished, enamelled, 
with coloured designs or moir6 
effects thereon 


Eoll-wire, over 4 mm. in thick- 
ness, for wire-drawing works, by ' 
permit, under the prescribed ; 
conditions and regulations | 

Scrap-wire of less than 0*5 ram. in ' 
diameter, for scrap-factories, by 
permit, under the prescriboil 
conditions and regulations 

Wire, varnished, copper-plated, 
tinned, galvanised, lead-, or nickel- 
plated 

Of the thickness of 1*6 mm. or ! 
more ; 

Of tiie thickness of less than 
1*6 mrn 

Wire, polished 

(a) As untemperod wire. 


Previous Duty, 

Auto- BvSjiecial 
nomic. 1 Tivaty. 

No. in 
Previous 
Tariff. 

Kronen 

per 100 kilos 


6*66 

8*9S 

259a 

8 *.38 

7'1« 

iaub 

9*62 

9*8a 

2^ 

r 11 •<y\ I 

9’8a 

263 (1) 

f J i W 1 

11*90 

263 (2) 

20*24 

19*08 

263c 

9*5£ 

9*8a 

261a 

11*90 

11*31 

2615 

14*29 

laso 

261c 

14*29 

11*90 

261dl 

14*29 

13*69 

261d 1 

16*07 

15*98 

261d2 

19*05 

19*05 

261s 1 

j 23*81 

ai'93 

261s 2 

' 

28*. >7 


261/ 

14*29 

13 09 

266 

20*24 

19*05 

268c 

35*71 

38*57 

266 

59*62 

97*63 

271 

9*52 

9*53 

261 toa 


7*19 


li*90 

11*90 

26ito5 

14*29 

11*90 

261 to • 

•• 

3*57 

*• 

19*06 


261 tod 

.. 

19*39 


.. 

16*67 


.36*71 

1 

1 

28*57 

270 

1 

35*71 

38*57 

270 

4*76 ! 

j 

9 76 

873a 

Free 

3'ree 

276 

2*38 


274a 

Free 

3*roa 

276a 


V 
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Gsmsbal Tabiff fob tbb AiriTBO'HuifOABiAN OusTOiis — continued. 
Nbw Table?. | Pbbtioub Tabief. 


Section. No. 


XXIX. 490 
491 


coni. 


498 


405 


487 


XLTII. 

Koble 

MetaU. 


. 408 

409 


580 


Article. 


Nickel anodes 

Sheets and plates (rolled, drawn), not 
further prepared : 

(a) of lead 

{b) of tin or Britannia metal 

(o) of aino 

(d) of copper, nickel, alnminium. 
and other base metals and alloys 
not specially named, of the thick- 
ness: 

(1) more than 0'8 mm 

(2) 0*6 mm. or less 

Sheets or plates, hollowed or per- 
forated : 

(а) of lead 

(б) of tin or Britannia metal 

( 0 ) of aiue 

(d) of copper, nickel, aluminium, 
and other base metals and alloys 

not Mpecially named 

Sheets and plates of all kinds (base 
metals), polished, varnished, ena- 
melled, nh'kel-, brass-, copper-plated 
or plated with other base metals, 
with coloured or stamped designs 
thereon 

Sheets and plates of base metals, 
frilded or silvered, also plated with 
gold or silver 

Bar (base) metal and beaten lead 
for the production of foil 

Rods, bars, and wire (rolled, drawn) : 
(a) of load 

(5) of tin or Britannia metal 

(c) of line 

1. Rods and bars 

2. Wire 

(d) Of copper, nickel, aluminium, 
and other base metals and alloys, 
of the thickness : 

1. Over 0*6 mm 

jVofs.— 'Rolled rods and roll-wire 

and strips <‘ut from ingots. Ac., of 
the metals nnmed in (<i), fur wire- 
drawing works, by permit, under 
the prescribed conditions and 
regulations 

2. 0’26— 0*6 mm 

3. 0’25 mm. or less 

Rods, bars, and wire, polished, var- 
nished, enamelled, plated with 
ni< kel, copper, brass, or ether base 
metals, with designs stamped 
thereon : 

(a) of lead, tin, Britannia metal 

or zinc 

(t) of copper, nickel, aluminium, 
and other base motnlsand alloys, 
of the thickness : 

1. Over 0*26 mra 

2. 0*25 n»m. or less 

Oopper wire, cemented; wire from 

base metals or alloys, silvered or 
plated with silver; all these also 
laminated, but not further worked . , 
Wires from base metal! or alloys, 

{ rilded or plated with gold; also 
aniinated, but not further wqilied, 
of the thickness : 

(a) over 0* 6 mm. 

(6) 0*5 mm.or leM 

Gold, silver, platinum, and other noble 
metals, not apeciallv named, crude, 
also old, broken, and scrap 


New Duty. 


Kronen per 
100 kilos. 
14‘60 


12*0 


"“8 


19*00 

£4*00 


12*00 
9*60 {I 
12*00 

26*00 


29*00 || 


60*00 I 


24*00 


Artiole. 


Previoni Duty, 


No. in 


Of tin 

Of Britannia metal : 

over 0‘6 mm. thick 

less than 0*6 mm. thick 


Of tin 

Of Britannia metal 


12*00 

9 


ou 

•J 


Sheets and plates, with designs 
coloured or stamped thereon .... 
lOthers 

Sheets and plates of copper and 

brass, plated (silvered) 

Sheets and plates. gi)de<l, silvered, 
and ornamented with stamped 
designs 


Of tin... 

Rods and bars of Britannia metal 
amt wire of more than 0*6 mm. 

thickness 

Wire of Britannia metal of 
0*6 mm. thickness or less 


7*20 
12 *00 


19*00 
12*00 { 
24*00 } 

28*00 j 

29*00 


29*00 

36*00 


72*00 


72*00 1 
300*00 J 


Free 


This statement is not contained in 
the old tariff. 


Not separately olassified in the old 
tarilT. 


Auto- 

nomic. 

By Special 
Treaty. 

Previooa 

Tariff. 

Kronen per 100 kilos. 


14*29 

i4k*a9 

8766 

11*90 

11*90 

8786 

9*62 

•• 

8766 

19*06 

19*08 

876# 

23*81 

21*08 

876d 

7*14 

3*57 

8746 

19*06 

19*08 


23*81 

21*03 

8701 

11*90 

11*90 

8786 

9*52 

, . 

2766 

23 81 

23*81 

S7fkt 

11*90 

7*10 

2740 

23*81 

23*81 

276d 

47*62 

02*86 

279 

28*67 

•* 

2786 

71*43 

07*62 

2780 

238*10 

238*10 

309 

47*62 

02*86 

279 

11*90 

11*90 

2786 

9*62 


2766 

19*06 

19*08 

. 2760 

23*81 

21*03 

277d 

7*14 

3*87 

2746 

11*90 

7*10 

2740 

1 19*06 

1 

! 

19*08 

2760 

23*81 

21*03 

i76d 

71*48 

71*03 

2760 

288*10 

238*10 

809 

Free 

•• 

806. 
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QEifsaAL Tarw vor rax AtrsTRO-HunoABiAif Cuotomr— conhnu^rf. 

PRBviout} Tariff. 


Nbw Taezff. 



XLIIL 

Noble 

Metidi— 

coni^ 


XLV. 

Common 

Salt. 


662 


666 


664 


692 


Platee, sheeU. rods, and wire of noble 
metaU : 


698 


694 


686 


XLVI. 
Ohemical 
Axents and 
P^neU. 


of gold or j^latiimm^. 


of silver, also gilded or plated 
with gold (with the exception of 
the wire olatsifled under No. 664) 
Oennine gold-leaf and silver-leaf : 

a) hammered silver 

b) preps red silver-leaf 

o) gola leaf y 

.ire from fine silver, or from nne 
silver with base metal, also gilded or 
plated with gold, with a diameter of 

8 mm. or less • • 

Platinum wire for soientido or in- 
dustrial use 


Common salt, both in the unmixed 
cx)ndition (rock- and sea salt, Ac,), 
and also mixed with other substanoes 
(aalt-liquors, Ac.), so far as such mix- 
tures are not classified under other 

numbers 

Notes. — 1. Besides the duty, a 
licent^e tax of 20 kronen per centner 
is levied. 

2. The Finance Minister can allow 
the importation of foreign salt, free 
from duty and license-tax. for techni- 
cal, manufacturing, and other in- 
dustrial purjKwes under the pre- 
scribed conditions and regulations. 
Common salt, chemically pure {Chlor^ 
natrium vhemice purum ) ; so id pr »• 
ducts from salt sprinas for medicinal 
or scientific purposes, under the pre- 
scrilied (ymditioiis and regulations . • 
Brinen, and liquors containing salt, for 
medicinal purposes, under the pre- 
scribed conditiuns and regulations , . 
Sea water in the natural condition 
(i.fl., not enriched) 


S^nen 
per kilo. 


6*60 y 

1*40 ) 


Sheet* and wire of noble metals , 


697 


0*60 
1 60 
6-00 


6*00 

6*00 


Per 

100 kilos. 


2*00 ■ 
(only by 
special 
con- 
cession) 


Elements specially mentioned : 

(а) sulphur (in pieces and rods), 

also ground and flowers of sulphur 
phosphorus ; antimony, m^allic ;[ 
(antimony regulus) j mercury 

(б) arseitio, metallic 

Oxides and bases, specially mentioned : 

(а) caustic potash, caustic soda, solid 

(б) caustic potash and soda solutions 
(c) barium fiydroxide ; magnesia, cal- 

oinpd (magnesium oxicle, chemi- 
cally not pure) 

id) barium peroxide 

(s) aluminia, artificial (aluminium 
nydroxide) 


if) arsenious acid (arsenic tri- 
oxide) 

ig) zinc white (white zinc oxide), 

xinc grey (grey zinc oxide) 

h) tin oxide, artificial (tin ashes) .. 

f) lead Hshes 

'A) litharge in scales and pieces 
(silver- and gold-litharge) 

(f) litharge, sround, in powder; 

massicot ana minium 

(m) Cat bon dioxide, liquefied 

(a) ammonia water (gas-liquor), 

enriched 

(o) ammonia solution (spirits of 
sal-amuioniaa) and spirits of harts- 
horn 

ip) ammonia, liquefied 

(g) hydrogen peroxide 

Acids, specially named : 

(a) phosphoric acid, liquid 

(b) hydrochloric 


, _ acid ; nitric arid 

((igua fortis) ; wood vinegar (pyro- 

lisneons acid), crude 

(c) sulphuric acid (sulphuric add 
hydrate) : 

1 not fuming 

2 filming 


22-00 

6*80 

Free j 

Free 

1*20 

9*60 

4-80 


1-20 

12-00 


1-20 

9*60 

14*60 

8*60 

4-80 

9-60 

7-20 

1-20 


8*60 

14-60 

84*0 

Free 

1*20 


ro 

ro 


Article. 


Previous Duty. 


Auto- 

nomic. 


By Special 
Tariff. 


No. in 
Previous 
Tariff. 


Kronen i 


476*19 


119*06 

476*19 


476*19 


Common salt (sea- and rock-salt, 
Ac., salt solutions and sea-water) . 

Notes.—X. In the case of a 
special conoessiun, the license- 
tax amounts to 18 k. 76 h. per 
100 kilos, net of common salt, 
and 3 k. 76 h. per 100 kilos, net of 
“ Kreuxnacher ** mother liquors. 

8, The Finance Minister can 
permit the tax-free importation 
of foreign salt to works and 
mnnuiactories, at which chemical 
productn, other than luxuries, 
are prepared, requiring large 
Quantities of salt In their manu- 
moture. 


II 


Antimony, metallic ; meroui^ . 
Others. 


Oaustio potash . 
Caustic Bodn. . . . 


2*00 
(only by 
special 
con- 
cession) 


Nitric acid v wood vinegar (pyro- 

ligneous soid), crude 

Mydrochlorlo add 


Free 

Free 

1*19 

9*62 

9*6*2 

9*62 


1*19 

11*90 


9*62 


1*19 

9*62 

14*29 

3*57 

4*76 

9*62 

7*14 

Free 


3*67 
9' 52 
28*81 

Free 

1*19 

1*19 


1*79 

1*79 


r 100 kilos. 1 

308 

ass‘10 

314 

•• 

808 

asa*&o 

308 

we-Ai 


•• 

817 

Free 

276a 

Free 

818. 

.. 

820 

S*S7 

7*1« 

} 824 

3*17 

324 


8106 


326 

7*11 

324 

(hi paste) 

320 

7*lft 

824 

7 1 % 

824 

-• 

822 

ft*76 

322 

9*82 

824 


328 

•* 

868 


822 

. , 

824 

3*87 

881 


818 

0*7X 

829 

829 

&*ll 

880 

•• - 

889 


F I 
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JOUBNAL OF THE SOCIETY OP OHEMIOAL INDUSTBY, 


iPeb. 11^1008. 


Gbnbeal Tariff for thr Austro-Hunoarear CoftTOMA— coft/inuet/. 


New Tabtfi . 



XLVI. 098 


590 


Amntiand 
Products 
— <«m<. 


Aotdi, specially named— con^. 
id) boric acid : 

1 crude 

2 refined 

s) oxalic acid 

hydrofluoric acid) 


rh 


000 


Potassium, sodium, and ammonium 
salts, specially mentioned : 

(a) raanurinf< salts (crude potash 
salts in their natural condition, 
so called ‘*Abraum" salts, and 
refuse salts, also artificial fer- 
tilizers from mixtures of salts) ; 
potassium chloride j sodium ni- 
trate ; crude borax ; crudfi tar- 
tar; wine-leea diy; vinasse 
charcoal (“Schlempeltohle**) ... 

Manuring salts must bo 
forwarded in accordance with the 
prescribed rules 

(5) Glauber’s salt (sodium sul- 
phate) ' 

(c) potassium sulphate (duplicate 

salt) ; potastiium- and sodium 
bisiilphate ; tartar preparations ; 
potassium carbonate containing 
up to 85 per cent, of KjCOs 

(d) sodium carbonate, crude or 

crystallised 

(e) potassium carbonate contain- 

ing more than 85 per cent, of 
KfCO.; water-glass, solid 

(f) boaium carbonate, cjalcined; 

liquid water-glass 

(ff) ammonium sulphate and 
chloride 

(A) potassium nitrate 


(») potassium- and sodium bicar- 
bonate; refined borax, sodium 
sulphite, solid ; sodium bisul- 
phite, sodium hyposulphite 

{k) sodium nitrite, crude potassium 
and sodium manganate and per- 
manganate, potassium oxalate, 
refln^ tartar, ammonium car- 
bonate 

(0 sodium bisulphite in aqueous 
solution .* 

(m) potassium and sodium chro- 

mate, yellow ; and potassium and 
sodium bichromate, red ; am- 
monium acetate, potas'iium ace- 
tate (also potassium pyrolignite), 
sodium acetate (and sodium 
pyrolignite) 

(w) pot^ium and sodium ferro- 
cyanide and ferricyanide ; cal- 
cium ferrocyanide 

(n) potassium and sodium sul- 

phide, also liver of sulphur; am- 
monium sulphide, potassium-and 
sodium chlorate, sodium phos- 
phate 

Oaloium, strontium, barium, and mag- 
nesium salts, specially mentioned : 

(а) calcium citrate and tartrate; 

xnagnesium chloride 

(б) stronlaum carbonate, artificial ; 

strontium hydroxide 

(e) calcium chloride, impure ; an- 
naline (artificial calcium sul- 
phate), crude barium sulphide; 

artificial barium carbonate 

(d) spodium (bone charcoal) 

(«\ chloride of lime 

(f/ SrUl^t white (Qlanawe^, 
bar^ white (artificial baFram 
sulphate), magnesium sulphate 

sulphite, bisulphite, 
and hyposulphite, solid 

ii) calcium sulphite, bisulphite, 
and hyposulphite, in aqueous 
solution 


Kronen per 
100 kilos. 

Free 

7*20 

12*0 


Free 


0*60 

1*90 

1*60 

8*60 


} *••^(1 
2*40 ( 

,3*60 
4*80 


V 

[ 9*00 

.3*60 
14*60 I 

20*00 ^ 
24*00 { 


Free | 
0*66 


1*20 

9*40 

3*00 

3*00 

'•"I 

9*00 

’■“I 


Prstiovs Tariff. 


* 

Previous Duty. 

No. in 

Article. 


1 

Previous 


Auto- 

nomic. 

! By Special 
Treaty. 

Tariff. 


Kronen ; 

>er 100 kilos. 



Free 

Vree 

818 


1 Free 

Vree 

818 


9’52 

9*82 

824 


28*81 

a3*81 

881 

Vinasse-oharooal as potash of 85 




grade and below 

Vmasse-charcoal as potash of over 

1*90 

1*90 

321a 

85 grade 

3*67 

1 1*90 

881c 

Wine-lees 

Free 


364 

Other 

Free 

Tree 

318. 319a 



(not for manuring 



salts.) 

.. 

0*48 

.. 

3195 



r 1*90 

S21a 


1*90 

< (not for tartar 


1*90 

(. jr^ara 

ions.) 

321a 

Potassium carbonate containing i 


1*90 


more than 85 per cent, of K»COs. i 
Water-glass, solid 

3*57 

S21c 

3*67 

2*38 

322 

Sodium carbonate, calcined 

2*80 

2*86 

3815 

Water-glass, liquid 

3*57 

2*38 

322 


3*67 


828 

Saltpetre (potassium nitrate) re- | 


8*76 



4*70 

322 

Borax, refined.* ' 

7*14 

5*95 

323 

Potassium- and sodium bicarbonate 
Sodium sulphite, sodium bisul- i 

7*14 

7*1.4 

388 

phite, and sodium hyposulphite, , 
solid 1 

0*62 

9*52 

324 

Refined tartar ! 

Free 

Free 

318 

Ammonium carbonate , 

7*14 

4*76 

323 

Sodium nitrite 

9*62 


} 324 

Others 

9*62 

9 '52 

.. 

9*52 

3*87 

824 

Potassium acetate, sodium acetate 

2.3*81 

23*81 

381 

Ammonium acetate 

14*29 


} 324 

Others 

14*29 

14*29 

Calcium ferrocyanide 

14*29 


} 824 

Potassium and sodium ferro- 

14*29 

9*62 

cyanide and ferricyanide 




Potassium chlorate 

23*81 

14*29 

} 381 

Others 

23*81 

23*81 

Calcium citrate and tartrate 

Free 

Tree 

318 

Magnesium chloride 

0*48 

•• 

8195 



0*48 


3195 


1*19 


820 

Bone charcoal, new or revirifled. . 

1*19 

,, 

320 


8*57 

1*79 

882 

.. .. 

8*57 

.. 

882 

Brilliant white (Glanzweiss) 

7*14 

4*76 

] 828 

Baryta white 

7*14 

Magnesium sulphate 

9*62 

9*52 

7*34 

824 


9*52 

884 

Calcium sulphite* and hyposulphite 


9*52 

3*57 


In aqueous solution. 

9*62 


Oakinni bisolphite in aqueous 

c ^ 

Bolutimi 

9'6i 
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OBKBau. Tariff for thb Austro- Hungarian Customs ~ eollh’nM«t^ 


Nbw Tariff, 


Section. No. 


Article. 


XLVI. 
Obemiosl 
Agents end 
Piodaote^ 
coni. 


SOI 


Oaloimn. itrontiam, harium-^con^ 

(k) calcium acetate (pyrolimitej . 

(l) calcium carbonate (artificial), 

calcium phosphate (artificial), 
calcium carbide, strontium ni- 
trate, barium chloride, barium 
nitrate 

Aluminium, iron, chromium, nickel, 
and cobalt compounds, specially 
mentioned : 

(a) iron mordants of all kinds, 
ferrous sulphate, zaffre, smalt, 

St re wing-glass 

(d) alums; aluminium sulphate 
and chloride 

(c) aluminium acetate and pyro- 

lignite 

(d) iron sulphide (artificial), iron 
sesquiohloride (solid), nickel 
sulphate ; also nickel ammonium 

1 sulphate 

602 Copper, lead, sine, and tin compounds, 

I specially named : 

(а) copper sulphate, mixed iron 

and copper sulphates 

(б) zinc sulphate 

(c) verdigris 

id) white le4id 

(e) lead pyrolignite, tin salt (stan- 

nous chloride) and other tin 
compounds, load sulphate (also 
lea<l sediment), lea4 acetate, 
basic lead acetate 

(f) copi>er nitrate, lead nitrate, 

zinc chloride, white zinc sul- 
phide, lithopone, “ Griftlth’s 
white." 

603 Sulphur, selenium, antimony, and 
: arsenic compounds, specially named : 

(а) antimony sulphide (" Spiess- 

glauz "), carbon bisulphide 

(б) arsenic sulphide (orpiment, 

realgar) 

(c) selenium spon^ 

(d) sulphur chloride 

Organic compounds, specially men- 
tioned : 


New Duty. 


Kronen per 
100 kilos. ' 
14*60 


24*00 


3*60 

14*60 


24*00 


3*60 

3*80 

7*20 


604 


(rt| crude irlycerin. 


(6) refined glycerin, t.e., water* 
white and otherwise coloured, 

ash-fice 

(<?) aniline oil; nitrobenzol ; crude 
anthracene; crude naphthalene, 

crude carbolic acid 

(d) pyridine bases 

(«) cresol (cresylio acid, mother 
liquors from crystallised pui*e 

carbolic acid) 

(/) creolin, lysol, and similar pre- 
i parations 

606 ' Other chemi(tkl agents and products ; 

I (a) Soot, charodal powder, and other 
1 ground blacks, except the granu- 
I latcd bone charcoal mentioned 

I under No. 600 (d) 

600 Bistre 

607 Prepared blacks 

608 i Blacking : 

(a) black, not liquid 


609 

610 


611 

612 


618 

614 


Oements ' 

(^latin (purified, dried animal and ' 
vegetable jellies), also powdered, and 
goods thereof 

Glue of all kinds, also 

Albumin and albundnolds ; casein, 

^ oaeein*gum 

Starch (also stan^ flour) 

Starch gum (dextrin, Ac.) and other 
mm-subetltates not spe^ly men- 
tioned; pMteipdre^ngpiwparatkme 
and similar pasting and Bnfaihing 
preparatioae oontsdntng staroh floor. 


Ferrous sulphate 
Others 


I* 14*60 I 
24*00 


} Free | 


1*20 

8*60 

24*00 


8*00 

12*00 


3*60 

24*00 


9'60 
! 24*00 

* 6*00 

15*00 


12*00 

7*00 

80*00 

14*60 

14*60 

iroo 

18*00 


Previous Tariff. 


Previous Duty. 


Article. 


No. in 


Tin salt and other tin compouiids 
Lead pyrolignite. lead acetate, and 

basic lead acetate 

Lead sulphate ; also lead sediment 

Lithopone, " Griffiths* white *’.... 

Zinc chloride ; also liquid 

Others 


Antimony sulphide. 
Carbon bisulphide . 


Soot, charcoal powder and charcoal* 
black, except granulated bone- 
oluurooal 


Blacking: 

Also thick liquid 

preparations not containing 

resin, turpentine, Ac 

preparations containing resin, 
turpentine, Ac., as lac varnishes 
(b) other prepamtions, also so- 
called leather creams 

Gelatin (animal and vegetable 

>lliee) 

(3KX>ds of gelatin (jellies), also 
powdered gelatin 


DextH% which, according to tests 
with ]fehling*s solution, contains 
16 nor cent, or more of reducing 
substaiioes expressed as dextrose, 
is treated ae staroh-eugar. 




Previoue 

Auto- 
nomic*. j 

By Special 
Treaty. 

Tariff 

kronen per 100 kilos. ! 


14*29 

71% 

824 

23*81 

a3*ai 

m 

1*10 

1*19 

IIP 

} 820 

8*67 j 

.. 

322 

14*29 1 

71% 

824 

2.3*81 ’ 

as*ai 

831 

3*67 i 


822 

3*57 i 


822 

7*14 i 

3*S7 

823 

0*52 

9'sa 

384 

14*29 

71% 

) 

14*29 

14*29 

1190 

y 824 

9*62 

7-1% 

824 

23*81 

%-76 

f 331 

28*81 

33*81 

Free 

Vree 

SSI 

.3*67 

*• 

888 

1*19 


320 

3*67 

a3*’8i 

828 

23*81 

831 

1*90 

1*90 

saia 

1*90 

1*90 

822(1 

8*67 


328 

23*81 

23*81 

831 

9*62 


824 

•23*81 

23*81 

381 

3*67 

.. 

826 

3*67 

11**90 

326 

11*90 

826 

11*90 

9*82 

826 

28*81 

23*81 

381 

57*14 

87*18 

835 


60*00 


7*14 

8*76 

328 

14*29 

9*82 

326 

28*81 

23*81 

888 

14*29 

9*82 

898 

14*29 


818 

14*29 

18**28 

m 

7*14 

1 

7*18 

827 



340 


JOQJBNAL OP THB aOdlSTT OJ* OHBMIOAL INDUSTRY. 


CFab.<8,i)w8. 


Gsmbbal Tariff fob trb AcsTBO-HmioABiAN Cv^TOUB-^citiiinued. 


New Tabipp. 


Bection. J>jo. ! 


Article. 


Kew Duty. 


XLVI. 

' lOhemical 
Agents und 
Products— 
oont. 


XliVIT. 
Varnishes, 
Gk)louring-, 
Medici OfU-, 
and 

Perfumery 

Artiolra. 


tfcVIIL •' 

OMidlOB, 

Artiolee* 


616 i Presse<l yeast 

A’o^e.--T»'is duty includes the 1 
brandy excise tax. 

616 ‘ Yeast, other, except wine-lees and 

I pressed yeaat 

' A^ofe.— Seed -yeast (mother -yeast) 

for brnweries, under the prescribed 
I conditions and regulations 

617 I Phosphates, rendennl soluble by acids I 

i (superphosphatoH) * 

618 ! Soap substitutes, not perfumed; 

I polish ; toilet-pastes, not containing , 

j 8(Mip ; starch 'glaze 

616 ! Collodion, chloroform, methyl alcohol 
, (wood-8|)irit). acetone; acetic acid, ! 
con4-entrated 

620 ' Ethers: 
j (a) ethyl ether (sulphuric ether) ... 

j (6) other simple and also all com- 
i pound ethers, also oenanthic 
I ether : 

I 1. in casks 

I 2. in other receptacles 

621 I Liquofled gast's, not specially men- 

j tioned 

622 i Chemical agents and products not 

I specially meotioned 

1 A of a.— Tills duty is limited to an 

j amount of 120 kronen per lOO kilos. 

628 i Oil varuishos (not containing resins, 

I turpentine, or mineral oil) : 

(а) in casks 

(б) in tin canisters, bottles, Ac. . . . 
624 I Lao-varnishes (containing resins, tur- 
pentine, mineral oil, or alcohol )..... 

626 I Tar dyestuffs 

JVo6e 1.— This duty is limited to an 
amount of 120 kronen per 100 kilos. 

Note 2.— Derivatives from the do- ' 
structiv45 distillation of coal-tar for 
further treatment in colour works, 
by permit, under the prescribed con- 
ditions and regulations .. 

Colours, not specially mentioned 

All colours iu tablets, bugs, paste, 
tubes, drums, dishes, glasses, shells, 

lioxes 

Inks, ink-powders, sealing wax 

Medicinal substances, prepared, also 
all Hub.'itanoes indicated by their 
inscriptions, labels, wrappers, Ac., to 
be medicinal or veterinary agents; 
wadding and bandages for medicinal 

purposes ■ 

Aofe.— Medicinal goods, prepared, ' 
containing more than 16 per cent, by ' 
vol. of alcohol, are taxed ns treatea, ' 
distilled spirituous liquors. 

Vinegars, fats, and oils, perfumed ; 

(a) \n receptacles of 6 kilos or more.i 

(b) in receptacles of less t han 6 kilos.! 

Alcoholic aromatic essences 

Perfumery articles (also all scented 
substances designated as perfumery 
articles by their labels, directions for 
use, Ad.) ; cosmetics : 

(a) non-alcoholic (cosmetic paint) i 
perfumed powder, hair • oil, 
pomades^ tooth-pastes, fumigat- 
ing tapeni) 

($) eloonoTic. . . . ......... . . 

Talloiv Oindles. ?;.... 

Gandies and articles made from fat, 
not -spitoially named, from stearine, 
spemnaceti. pal mi tin, paraffin, and | 

other fata 

Scan.! . • , , . ! 

(a) ordinary^, ....... \ 

(b) fine, i.d.,;|^C4med, or. in tablets, 

balls, boxe*.Bc. b. 


627 


628 

630 


Free 


24-00 


631 


638 


686 


687 


66*00 

24-00 


67*00 


84-00 

180-00 


800-00 


180*00 \ 
800*00 i 
u-oo 


,8«’W 


Peevious Tariff. 


Article. 


Previous Duty. 


Auto- I By Special 
nomic. Treaty, 


No, In 
Pi-evious 
Tariff. 


Kronen per 


Kronen per 100 kilos. 


j 100 kilos. 





, 65-00 

** 

47-62 


1 3-2H 

1 24-00 


23*81 

; 

329 

Free 

Treated as other yeasts. 




; Free 

. . 

Free 

Tree 

353 

24-00 { 

Starch glaze 

14-29 

1 14*29 

328 

Others 

Concentrated acetic acid, also 

28*81 

1 23-81 

331 

1 ( 

>• 60-00 -J 


67*14 

57 14 

47*62 

} 333 

Others 

146-00 

Simple ethers, mixtures of the 

67*14 

•• 

333 

1 

same, compound ethers which 
possess no characteristic pleasant 




200-00 [ 
800-00 J 

odour 

All others, especmlly old, with 

67 14 

•* 

333 

pleasant odour 

178*67 


337 

16*00 

.. 

23*81 . 

23*81 

831 

16 7o of 

.. 

. 23*81 

23*81 

831 

the value. 

Tartaric aciil 

Aqueous solutions of sulphurous 


14*29 



acid 


3-57 


12 00 


11*90 


834a 

24 00 


23*81 

.. 

3346 

60-00 


57*14 

57-14 

336 

15 7oOf 
the value. ; 


23*81 

3-57 

330 


Derivatives, dass’fied under Nos. 

117, 3-22, 330, and 331, from the 
destructive diMtillation of coal- 
tar, for further treatment in 
colour- works, by permit, under 
the prescribed conditions and 

regulations .. Free 

Artilleial organic dyestuffs 23*81 3*57 

Others 23*81 a3‘ai 

67-14 57-X4 

Also sealing-wafers 23*81 23 ‘SI 


67-14 


57’IS 


Also essential oils, pleasant smell- | 
ing waters, and perfumed vinegars, 
with addition of alcohol 


23*81 

178-67 

23-81 

108 

887 

178-67 


337 

178*67 


887 

14*29 

'• -*■•' 

880 

26*19 1 

ai*4S 

841 


5*95 

ma 

36*n 

•9 

8426 


330 

331 


33S 


336 
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TBADE REPORT. 


Qbmsbal Tarttb for the Austro-Hungarian Customs— coniihuerf. 


Nbw Tariff. 


Prbvious Tab iff. 


Section No. 


Now Duty. I 


Pi-oviouH Duty. Ijj 

I 1‘rovious 

1 Auto- Dy Spiiclal fpa-jjT 

I iioinio. I Treaty. '»rui. 


XLVIll. 
Candles, 
Soaps, and 


rt38 j Wax candles, wax torches, wax tui)er8, 
I night-lights, wax matchoH 


Match-goods, ordinary ; sulphur 
matches, lucihir matches, pipe 
] matches, Gorman tinder, natural, 
j impregnated ; German tinder, artl- 
licial ; tinder (natural and artificial) ; 


Kronen perl 
100 kilos. I 


Kronen jM'r 100 kilos. 


LI. 

Waste 

Products. 


touch-paper 

PireworK substances 

Siow-matclies (match ami blasting 
cord) 


Mi CartriilgcH. pc^rcussion caps, ami de- 
tonating cn]»H with ign.tiiig material 
adjusteu (cliargiMi) 


646 J Explosives ])repj'r(Mi from the <*on8ti- 
j tuents of gunpowder (nitre, sulphur, 
I and charcoal) 


646 j All other explosives not mentioned 
I elsenherc 


1 Manures, animal and other, also arti- r 
Hcial fertilisers (nf)( mixtures of j 
salts) ex(!ept HuperphoHuhates (No. I 
; 617) ; MOod- and coal-ashes ; bones; ' 

I bnue ashes ; bone meal ; waste bone ' 

I charcual only applicable for manur- ' 
ing purnoses; Thomas- and other j 
slags; horn- and hoof - edippings; 
residues from cyanide (ferro- and . 
ferri-) works ; ammonia wafcixfgas-: 

licpior) not enriched 

Brau (also almond meal ; rice waste ; 
inidt grains; solid residues from 
the manufacture of fatty oils, also 
ground; distillers’ residues; beet 

cuttings, extra(;ted 

Grains and marc: 

(а) grape raaro 

Aofd.— If for the manufacture 1^ 

of brandy, by permit, under the j f 
pr(.:8cribe<l conditions and regula- : r 
tiona ) 

(б) other 

Wine-lees in the form of dough ' 

Note. -It for tho manufacture 
of bniridy, by ncpriiit, under the / 
pi'escribod conditions and reuula- t 

lions ) 

2. Liquid wine-lees is dutiable as wine. | 
Waste from glass manufacture, also 1 
broken glass, cullet, «nd fjarthenwaro • 

fragments ; leather for glue 1 

Rags and other waste frt)m paper j 
i mHiiu/actorics ! 


Also Turkey-re<l oil 

Wax ami slcarine matches en- 
closed in Imxes 

Wax candles, wax tapers, wax 

torches 

Night-lights atinchod to tloals of 
cork, cardboard. Ac 


<1 Lucifer matches . 
1 1 Gthers 


Also fireworks. 


Slow-matches f match- and blast- 
ing cord), which are manufac- 
tured without tho use of gun- 
powder 

Only filled with igniting mali rial. 

Adjusted (charged) 


16*67 11*90 ) 3^ 

16*67 .. ; 


57*11 I 57*10 I 344 
57*14 ! 57-14 i 341 


U6-(M) 'j 
only by | 
special > 
conce.s- ) 
sion. J 
66*00 ^ 
only by 
sfK'cial )• 
.eonces- 
sion. J 


67*14 I .. .S-W 

126*00 ! .. 346 

only by s|XH’.iHl concession. 


125*00 ' .. I 340 

only by special concession. 


67*14 ! I 847 

only by special c<m(M^8sion. 


I Thomas- and other slags . 
Others 


( This stiitt:ment is not contained 
in the old tariff. 


This statement is not contained 
in the old tariff. 


Chemical Agents and Products in Austko-Hunqart ; 

Influence of the New Customs Tariff on — — . 

E, Medinger, Neue Ereie Preatte, Jan, 29, 1903. 

Ope of the^ most satisfactory featurss of the uew tatifP is 
the iDtxoduotioii of va/orem duties for chemical agests 
and products not specitdly mentioned and for coid tar dye* 
stuffs— an alteradon which will act favourably in the interests 
of mannfaetories, both those in being and those contem- 
plated, and also, in many cases, of the oonSiimer» The 


I previous duty of 10 gulden (gold) formed, in many cases, 
j only an extremely small fraction of the value, and could 
therefore have no influence on the imports. On the other 
band, the consumer was often prevented from buying 
cheaply abroad chemical agents not manufactured in 
Austro-Hungary, as in this case the impart dnty was 
probibidve. A further advantage of the new tariff is a better 
olassifloation, and especially a removal of the many anomaUea 
in the old tariff, by which a manufactured aitiole ettber 
paid no duty or the same <nr less than the raw* materials 
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from which it was produced. The smaH reduction of the 
dutj on sodium carbonate is also satisfactory, although the 
decrease is not so sreat as desired by the numerous mdus* 
tries making use of this substance. It is regrettable, on the 
contrary, to note the increased duty on sulphuric acid, 
especially as sulphuric acid works will not profit thereby, 
owing to the tax imposed on the raw material, pyrites. 

The whole tendency of the tariff appears to be to free 
from duty, to reduce, or, at the least, not to increase the 
duty on articles employed in agriculture. — A. S. 

Cotton Industry in Austro*Hunoaby ; Inploenok op 
THE New Custohs Tarot on the . 

X. Pollack, Neuo Frct« PressOt Jan. 29, 1903. 

The writer states that the increased taxes, especially ou 
yam, will not affect the export trade ifa rebate is allowed on 
goods prepared from imported yams and then re-exported. 
The regulations under which the proposed rebate would be 
allowed should not require strict proof of identity of the 
exported materials with the imported yam. This rebate is 
doubly desirable in view of the increased taxes on coal-tar 
dyestuffs and other chemicals, which will render the cost 
of production of textile materials greater. A rebate for 
imported raw cotton fabrics is of special importance for 
printing-, bleaching-, and d)'eing-works. — A. S. 

Russian Customs Tariff i New . 

Frankfurter-ZeiL, Feb. 1, 1903. 

According to the ** Riissischen Handels-Telegraphen- 
Bureau ** the new tariff is distinguished from the preceding 
one by a more detailed classification of the articles. The 
following chemical products are mentioned separately : — 
Salto of chromic acid soluble in water (potassium chromate, 
sodium chromte, &c.), 3*97j roubles per pood (formerly 
2*15) I tannic acid (tannin), 1 (formerly 6) ; copper sul- 
phate, alto anhydrous zinc sulphate, zinc chloride, 1*50 
(0*80). Chemical and pharmaceutical products not 
specially mentioned, 5 (1*50); barium sulphate and 
carbonate, artificially prepared, 1 * 50 (0 • 80). The following 
products are taxed at a higher rate than before : — Iodine 
and bromine, refined boric acid, 3*60j potassium and 
sodium iodide, 20 ; antipyrine, salipjrine, phenacetine, 20 
(15); white lead and zinc white, 0 90 (u*50) ; red lead, 
0*50 (0*35) ; copper and copper-arsenic colours, 6 (0*35) ; 
dyestuffs (pigments) from coal tar, alizarin, madder extract, 
madder or alizarin lake, cochineal-carmine, carmine lake, 
indigotin (indigo extract in the dry condition). 25 roubles 
per pood (formerly 14). 

[iVbfc.— 1 rouble «= 3 j. 2-06(/. ; 1 pood * 36*112 Ib.] 

* ~A. 8. 

II.— FUEL, OAS, AND LIGHT, 

Coke Production in Germany. 

U.S. Cons. Reps., Jan, 27, 1903. 

The firms and companies included iu the German Tar 
Selling Syndicate produced coke in 1901 as follows : 

Tons. 

In the Ruhr district (Westphalia) 10,000,000 

In Silesia and Saiouy 1,820,000 

In Aix and Saar districts 1,200,000 

Total 13,020,000 


Of this whole amount, 6,900,000 tons of coke were made 
in retort ovens, almost all of the Otto-Hoffmaa type, from 
which, besides the saving of m generated by the coking 
process, other secondary products were recovered, which 
were valued as foUows : — 

Dels. 

Tar 1^,600 

Sulphate of ammonia 4)247,300 

Benzol 1.175,720 

Total 6,660,620 

Reckoning the value of the 6,900,000 tons of coke thus 
produced at 18 marks (8*09 dols.) per ton, which was the 


I mean average rate for blast-furnace coke during the year 
I under consideration, we find the following result :~- 
6,900,000 tons of coke, valued at 21,321,000 dols. ; tar, 
ammonia, and benzol derived therefrom, 6,660,620 dols. 

Unfortunately, there are no exact statistics from which 
the value of the gas saved by the retort ovens, and used for 
steaming, heating, and illuminating purposes can be derived, 
hut it would be a fair estimate to assume that the gas was 
worth at least one-fourth as much as the coke, and that the 
aggregate value of all secondary products — gas, tar, 
ammonia, and benzol — was not less, but rather more, than 
one-half that of the coke, which under the “ beehive ** 
system is the sole marketable product obtaine<l. 

Coke and BY-FRODuca-s at Bilbao (Spain). 
Foreign Office Annual Series, No. 2924. 

There was a large decrease in the amount of coke 
imported into Bilbao iu 1901, due to a considerable increase 
in the production in the ovens of local ironworks, which 
turned out 50,000 tons more than in 1900, and to additional 
imporiatinns overland for Bilbao ironworks irom Leon and 
Palencia. The latter importution uas estimated at 30,685 
tons. 

The Semet-Solvay coke ovens of the Altos Hornos Iron- 
works Company were built during 1901. They consist of 
three batteries of 25 ovens each, carbonising approximately 
1 10,000 tons of coal annually. This form of oven is adapted 
for treating a mixture of British coal and the comparatively 
dry coal brought down by the Uobla Uadway from the coal 
fields of Leon. The by-pioducts obtained from these ovens 
are sold locally, end consisted of 3,000 tons of coal tar and 
from 900 to 1,000 tons of sulphate of ammonia, for the 
latter of which a free market has been created by the large 
extension of the beet sugar industry in Spain. The Simon 
Carves coke ovens in Sestao, now Hinalgaraated with the 
Altos Hornos, produced about the same quantity of coal tar 
and sulphate of ammonia as that jmst mentioned. 

IV, -^COLOURING MATTERS AND 
DYESTUFFS, 

Dye Woods in Mexico. 

Foreign Office Annual Series, No, 2925. 

The two principal varieties of dye-woods sent out of the 
country are logwood and fustic. The greater part of these 
are exported from the ports on the Gulf of Mexico, south 
of Vera Cruz, and consist of 47,000 tons of logwood 
valued at 140,591/., as compared with 39,435 tons in 1900, 
which were valued at 189,945/. ; and 4,650 tons of fustic, 
representing a value of 1 1,002/., as compared with 5,75(> 
tons exported in 1900, valued at 13,060/. 

Logwood in Hayti. 

Foreign Office Annual Series, No, 2927. 

On logwood and logwood roots the export duty is 
1 dol. 50 cents gold per 1,000 lb. For the year 1900 — 01 , 
71,400,847 lb. of logwood and 54,706,100 lb. of roots were 
shipped, by far the largest quantities being from Fort de 
Paix and Cape Hayti. Low prices in the United States and 
in Europe left hardly any profit after paying the export 
doty. Prices on the spot were from I/. 4^. 6d. to 2/. Os, Sd. 
per ton ; for roots 16 j. Sd. to 1/. 8s. 6d. per ton. 

VII.— ACIDS, ALKALIS, Etc. 

Drugs and Chemicals in Mexico. 

Foreign Office Annual Series, No. 2925. 

The chemical products show a decrease in value from last 
year. This may in part be accounted for by the fact that 
the principal dealers in drugs and ohemioals in this city now 
have their own factories, where they make many of the 
acids and drugs, as also a great part of the perfumery, 
some of it being a ^ry close imitation of foreign-made 
soap and perfumery. The value of the imports of ohemioals 
and drugs in 1901 amounted to 508,181/., as against 
526,805/. in 1900. 
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SUPBK PHOSPHATES AT BILBAO (SpAIN). 

Forinyn Office Anntuil Series, No, 2924. 

The *' Sociedad Espahola de Djmamita’* completed, during 
1901, the extension of its sulphuric acid works, thus 
doubling their production of this article This step was 
necessitated bj the large and increasing demand for super- 
phosphates for beetroot cultivation. 

Manufactubh of White Absenio in Canada. 

F. Kirkegaard. Eng. and Mining J,, 1908, 75, 189. 

The arsenic produced in Canada is obtained from the 
residues of the gold extraction works. These residues, 
arising from the working of mispickel, and containing about 
SO per cent, of arsenic and 16 per cent, of sulphur, are 
dried and calcined at a high temperature for about 2^ hours. 

The gaseous products of calcination are condensed, when 
they are found to contain about 85 per cent, of arsenic 
trioxide and 2 to 4 per cent, of sulphur. The crude oxide 
is purified by sublimation on the hearth of a reverberatory 
furnace, whereby practically pure arsenic trioxide is 
obtained. 

The output of arsenic trioxide from Canada has increased 
steadily from 1 i:i,477 lb. in 1899 to 522,400 lb. in 1900, 
1,340.983 lb. in 1901, and about 1,600,000 lb. in 1902. 

— T. F. B. 

VIIl.^GLASS, POTTERY, Etc. 

China, Glass, and EAKTiiErrwAUB in Mexico. 

FoTP.igji Office Annual Series, No. 2925. 

The value of the glassware imported into Mexico in 1901 
amounted to 186,4 18/., as against 244,795/. in 1900. A large 
l^lass factory has been erected near the city of Puebla, where 
it is intended to try the production of all kinds of glassware. 

The value of earthenware imported, principally from 
France and Germany, amounted to 66,006/.. as against 
71,334/. ill 1900. 'I'his article was at one time principally 
in the hands of British manufacturers, but the proportion 
that now c uries from the United Kingdom is very much 
reduced. 

(X.— BUILDING MATERIALS, Etc. 

Ckmknt in Gdifuzcoa (Spain). 

Foreign Office Annual Series, No. 2924. 

There are ten cement works in Guipuzcoa where hydraulic 
cement is u ade from natural rock. The total output in 
1901 was 82,081 tons. Cement is also made at Sestao from 
blast furnace slag. After being closed for some years for 
want of a proper technical administration, this business 
resumed operations in 1901 with good prospects of success, 
due to the growing interest and reliability of the system 
of reinforced cement known as *‘ciment arme.” This 
establishojent cun produce 50 tons daily. 

Cement in Bbazil. 

Foreign Office Annual Series, No, 2928. 

There was a considerable decrease in the importation of 
cement during the year under review, the quantity imported 
being 89,509 barrels, compared with 144,698 barrels iu 1900. 
Belgium took the lead with 61,993 barrels, against 122,387 
barrels in 1900. Germany came next with 19,200 barrels, 
against 17,144 barrels in 1900, then the United Kingdom 
with 7,693 barrels, against 3,925 barrels in 1900. Other 
countries supplied 623 barrels. 

X.-^METALLUROY. 

Coffer in Siberia. 

U.S. Cons. Reps., Jan. 21, 1903. 

Kassia consumes annually about 22,000 tons of copper, 

14, OW tons being imported. Until very recently the 
districts of the Ur^ and the Caucasus furnished the bulk of 
the copper produced in Russia— 20 per cent, of the total. 
The ores are treated for obtaining the metal by electrolysis. 




For some time, however, it has beeo known that Central 
Siberia, especially the Government district of Krasnojarsk, 
contains immense deposits of copper ores, which extend 
almost to the Alui Mountains and contain a relatively high 
percentage of metallic copper. It is estimated that 
21^ tons of ore would produce 1 ton of copper at an 
expense of about 95 dols. per ton. Since the Trans- 
Siberian Railroad, which traverses this district, has been 
completed, and the cost of transportation to Moscow, the 
chief market for Russian copper, has been greatly reduced, 
the total cost per ton at Moscow would be about 127 dols. 
During the last five years, the price for pure copper at 
Moscow varied between 430 dols. and 524 dols. per ton. 

A Russian-English corporation has recently been formed 
and, it is reported, has received a concession from the 
Russian Government for the exploitation of an area of 
about 1,200 acres, about 110 miles from the River Yeuisei 
and directly connected with the Trans-Siberian Itailroad. 
Among other privileges, the corporation will be exempt 
from internal taxes for ten years. 

The engineers of the corporation have already carefully 
examined the mines and have made the most favourable 
reports with reference to them, and also as to the timber iu 
the locality. 

(>)Pi*KR : Export from Mexico. 

Foreign Office Annual Series, No. 2925. 

The exports of copper and copper ore in 1901 were 
42,047 tons, of which 36,080 tons were of pure copper, and 
5,966 tons of ore. This increase in the exports is but the 
natural outcome of the development of many new proper- 
ties, especially in the State of Sonora, where 144 were 
reported as being in existence in 1901, as against 69 in 

1900. The total number of copper-producing properties 
paying taxes to the Government, as returned on Dec. 31, 

1901, was 478, as against 352 on the same date in the 
previous year. 

The greater part of the ore and refined metal is sent to 
the United States, which acts as the great distributing 
centre. British Columbia is the only other country 
supplying copper in any quantity to the United States. 

Iron Ores at Bilbao (Spain). 

Foreign Office Annual Series, No. 2924. 

Of the entire quantity of 4,0.56,701 tons shipped in 1901, 
2,281,198 tons were sent to the United Kingdom, lieing 
a decrease, as compared with 1900, of 820,365 tons. 
Germany, who takes phosphoric ore more readily than 
British ironmasters, increased her direct importation from 
Bilbao from 66,401 tons (in 1900) to 636,509 tons (in 
1901). Canada appeared on the scene for the first time ti§ 
a direct importer of over 7,000 tons of iron ore. 

Manganese Orb in^ Brazil. 

Foreign Office Annual Series, ^o. 2928. 

During the year 1901 the total shipments of manganese 
ore amounted to 98,828 tons, representing a sterling value 
of about 142,000/., being an increase of 10,701 tons over 
1900 ; a further increase is anticipated in 1902. 

The principal countries importing manganese were as 


follows : — 

Tong. 

United States 62,084 

United Kingdom 26,020 

Belgium 10,198 

Fnmce 4,970 


When greater facilities for the transpoil of manganese 
can be afforded by the State railway, manganese ore will 
form one of the principal articles of export from Brasil. 

Its exportation it as yet only on a limited scale, but with 
the employment of increased capital, and the opening up of 
new mines in other districts which abound in this mineral, 
very beneficial results should follow. The manganese ora ^ 
extracted from Brazilian mines is superior in quaihj to 
that of any other country in the world. The ore extracted 
during the year from the different mines at present worked 
averaged aboot 52 per oent. 
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ZllfO IN SiLNTANDEK (SpAIN). 

Foreign Office Annual Series^ No. 2924. 

The district of Santander has for jears past supplied more 
blendes and calamines than any other part of Spain, the 
former yielding? from 40 to 46 per cent, and the latter from 
80 to 40 per cent, of zinc. 1,1. "il men and 112 women are 
employed, and 14 engines, with 266 hors^^power are used 
in the working and washing of these ores. Very little 
calamine was raised in Guipuzcoa, only 52 men and one 
6 horse-power engine being employed. The official valua- 
tion of the zinc ores raised in 190 k varied from .*15 to 41 
pesetas (1/. is. 3t/. to 1/. .5s.) per metric ton at the mines. 
There were 518 unworked zinc mines in the districts of 
Santander, Guipuzcoa, Viscaya, and Palcucia, 388 being in 
Santander. Tho total production of zinc throughout Spain 
in 1901 was 117,912 tons. The district next in importance 
to Santander is Murcia. 

Minerals in Hilbao District (Spain), 

Foreign Office Annual SerieSt 292 L 

The following minorals and other deposits exist in the 
Bilbao district, but were not worked in 1901 : — 


The divUioQ according to classes of iron made was as 
follows ; — 


i 1901. j 

1 ! 

1 1908. 

! 

i Foundry and forgo iron 

1 Bessemer pig 

Basic pig 

Hpiogeleisen and ferro-manganese 

! 

Tons. 

4,641,260 

V,69r),7»3 

1,44S360 

291.401 

Tons. 

6.176,668 

10A93,168 

2,038A96 

212.981 

i Total 

16.S78.3.54 

17,821,307 


Articles. 


Province. 


Sulphur I Visenya... 

! Valladolid 

Arsenic i S<HJ:ovia ... 

Manganese I Burgos . . . 

Pjilencia .. 

_ ! Santander 

Peat i 1 ) 0 . 

Ocliro : Burgos . . . 

Petroleum ' Do, ... 

Graphite Ssiitandei' 

« , Segovia . . . 

Sodium sulphate I Burgos . , . 

. ; liogrofio.. 

Antimony I’alencia.. 

Santander 

Phoaphato of lime Soria 


No. of 

(Joncossions. 


45 

1 

1 

1 

4 

4 
1 

II 

3 

5 
7 

4 
1 
1 


Spelter in Europe in 1902. 

Eng. and J'., Jan. 24, 190.H, 

The spelter production of Upper Silesia in 1902 is 
estimated at about 113,000 metric tons (In 1901 it was 
107,967 tons ) The average quarterly price for the metal 
Jn that province, basis works, was as follows (in marks per 
m,000 kilos.) 


Year. 


ii. 

III. 

IV. 

1900 

400 

, 400 ' 

300 

860 

1901 

i 320 

:tlo ' 

.300 

.3(»0 

902 

: 820 

3'«) 

350 j 

300 


The price for sheet zinc rose from 42 marks per 100 kilos, 
at the beginning of the year to 46 marks, basis Oberhausen, 
at the end. Since October 1 the Kunigundc rolling mill, 
previously idle, hss been in operation, and the new mill of 
Coant Hugo Henckel at Antouienhtitte has been completed, 
the Piela mill being suriendercd to the Hchlesische Actien- 
gesel Isohaft. 

Pio Iron Production in the United States. 

The total production of all kinds of pig iron in the United 
States during 1902 was 1 7,82 1 ,807 gross tons, against 
15,878,854 tons in 1901, and 13,789,242 tons in 1900. 

Of the total iron produced last year, 378,504 tons oi^y 
were made with charcoal at fuel; 11,665 tons with mixed 
charcoal and coke; and 17>481,138 with coke and anthra- 
cite cold— chiefly with coke, . Of the total, 8,808.574 tons 
were made in the tirst half, and 9,012,788 tons in the second 
half of the year. 


Stocks of pig iron unsold in the hands of manufacturers 
or under their control at the close of 1902, and not intended 
for their own coii'^umption, amounted to 49,951 tons, against 
70,647 tons at the close of 1901, and 442,370 tons at the 
close of 1 900. 

The number of furnaces in blast on December 31, 
1902, was 307, against 266 on December 31, 1901 ; and 232 
on December 3 1 , lOoO. 

Of the 1 7,821, 3(>7 tons of pig iron produced in 1902, the 
five largest producing states were: Pennsylvania, 8,117,800 
tons; Ohio, 3,631,388; Illinois. 1,730,220 ; Alabama, 
1,472,211 ; and Virginia, 537,216 tons. 

XIV.—TANN/NG; LEATHER ; GLUE, Etc. 

Gutta-percha. 

India Rubber J., Feb. 2, 1903. 

M. Octave (Collet states, from imjuiries made at Singapore, 
the Malay Peninsula, Borneo, Ithio, the West Coast of 
Sumatra, and Java, that Enlnquium ohlonijifolium aud 
Payena laerii are the kinds producing the best kinds of 
gutta. Singapore is the centre of the (*xport trade. The 
bulk of the article so exported is swelled by adulteration, 
a plastic kind of gum, probably balata. being mixed with 
the gutta. The export of the article from Singapore is 
25 per cent, more than the rpiantity importe<l. The gutta- 
percha tree cannot he profitably lapped standing. It is 
best tapped after felling, and the incisions in the stem 
must be made as close as possible to one another. A 
company was started by Dr. Ledebocr in Dutch Indies for 
extracting the gutta from the leaf, but the venture failed 
from the smallness of the capital and from the impossibility 
of getting a large enough supply of leaves. Owing to keen 
competition in the demand for leaves in the Rhio group of 
islands, hardly any gutta-percha leaves can be had there 
now ; all the young trees having been felled, besides the 
F.M.S. Government and the Sultan of Johore have tor- 
bidden the export of gutta-percha leaves and young plants 
from their territories. The process ans weired in so far that 
every 6U piculs of fresh leaves yielded one picul of 
i gutta-percha. In 1900, a company was floated in Holland 
for winning gutta from leaves and began operations iu the 
following year. It intends to run gutta-percha plantations 
of its own. M. Collet shows that gutta-percha leaves from 
' distant forests cannot be procured iu paying quantities. 
The only chance of success is to start i>lantatiouH on a 
large scale to cultivate not only gutta-percha but also 
rubber trees. As regards the materials dealt with, dry 
leaves have been found to coutaiu more gutta than fresh 
ones. M. Collet enters into calciilatious to show how 
profitable planting gutta-percha trees for leaf extraction 
will prove to be, if properly conducted. 

XVI.— SUGAR, STARCH, Etc, 

Sugar in Wurtemburg. 

Foreign Office Annual Series, No. 2923. 

! The sugar ring formed about two years ago, which was 
j joined by ail the factories aud refineries in Germany, about 
I 400 in number, exercised some important effects on the 
I sugar industry. All the factories sell at the prices fixed by 
I the ring, important changes being forbidden. Conseqaently, 

I beet growing is not proving very lucrative, nor do the raw 
I sugar factories attain the anticipated profits, in spite of 
! the fact that the Government grants premiums for exported 
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•8gtr to the extent of 7«. ^ owt, whilst the sugar ring 
grants a bonus on sugar sold m Gennaoy. 

The chief profits are made in refining alone. The export 
in to the dnited Kingdom and the United States 

of America^ as well as to other countries, particularly Japan, 
has risen considerably. 

The ooDBumption in Germany did not equal that of the 
previous year. The last season, therefore, closed with much 
larger stock in hand than the former. A large local sugar 
factory reports a very favourable year, in spite of a slight 
increase in the price of beet and a further rise in coal, coke, 
and limestone. 

Sugar in British Guiana during 1902. 

Argosy, Jan. 3, 1903 j through Bd. of Trade J,, 

Feb. 5, 1903. 

The quality of the cane juice in 1902 was fair, and 
canes contained from 12 to 13 per cent, of crystaltisable 
sugar. The exports of sugar for the year ainounted to about 
120,000 tons. The exports for the previous three years 
were as follows : — 

Tons. 

1899 81,638 

19110 96, 228 

1901 92,997 

The average cost of production per ton of sugar during 
1902 was about 45 dels., or, deducting value of rum made, 
about 41 dols. net per ton. 

The area under cane cultivation during 1902 was 73,800 
acres, as compared with G6, 000 acres in 1897. 

Sugar Crop op Cuba in 1902. 

Bd. of Trade J., Feb. 5, 1903. 

Manufacturers have delivered for export 5,327,539 bags 
of raw sugar, weighing 761,077 tons. The exports in 1901 
only amounted to 560,700 tons. The local consumption 
reached about 40,250 tons, and there remains in stock 
68,727 tons, as against 37,079 tons 12 mouths previously. 
After making deduction r<»r old stock, the crop is found to 
have been, in !902, 850,181 tons, against 635,556 tons in 
I90l, being au increase of 214,625 tons. The whole of the 
exports went to the United States, principally to the 
northern ports. 

Sugar Yield in Russia. 

U.S. Cons. Rep., Jan. 26, 1903. 

The yield of beetroots for the fiscal year ended Novem- 
ber I, 1902, according to statements of the Ministry of 
Finance, is 537,617,730 poods (8,741,589 tous), or 7*3 per 
cent, more than for the same period last year; but owing 
to a cold and rainy season, 21 per cent, of the total amount 
remains unharvested. The beetroots are of a higher 
quality than those of last year in the south-western and 
central region, but inferior in the Vistula region. 

XVII.--^BREWING, WINES, SPIRITS, Etc. 

Beer in Wurtemburg. 

Foreign Office Annual Series, No, 2923, 

During the last few years the brewing industry has been 
steadily increasing, but it was unfavourably influenced 
during 1901 by various factors, notably the great over- 
production. In 1901 wine entered largely into competition 
with beer, as the harvest in 1900 had been unusually good, 
while other industries were at a low ebb. Also, the increase 
in the malting duty and legislative enactments regarding 
the quality of the ingredients contributed to the decline. 

Spirits and Vinboab in Wurtemburg, 

Foreign Office Annual Series, No. 3933. 

Conditions of sale and manufacture of spirits of wine and 
rinegar were unsatis&etory, much as in 1900, and call for 
little notice. Prices for spirits of wine and methylated 
spirit fell from IQ to 12 per cent, on 1900 prioes. The sale 
of vinegar was extremely dull, even more so than in the 


year 1900. It seems scarcely possible for the home industry 
j to compete with the foreign import from Austria, Holland 
i and France. The preparation uf vinegar from spirits of 
wine is still heavily pressed by the manufacture of acetic 
acid from calcium acetate. 

XIX.--PAPER, PASTEBOARD, Etc. 

* Paper in Mexico. 

Foreign Office Annual Scries, No. 2925. 

In the year 1901 the value of paper aud nmuufactures 
thereof that were imponed into Mexico was 404,152/., as 
: against 450,878/. in the year 1900, The two articles which 
increased are wrapping paper, which comes from the 
United States, aud wall papers, which are imported from 
France and Germany, though of late years the wall paper 
! made in the United States is finding a ready market in 
Mexico. 

The manufacture of paper is still very little known, and 
I no statistics are published either showing the number of 
factories in existence, the consumption of raw material, or 
their production. 

The making of cardboard is also very backward, and all 
good Bristol board and photographic mounts and cards are 
! imported, principally from Germany and the United States. 

1 Both of these prorincts are now made in the several 
factories, using rags and wood-pulp ; the former are mostly 
from the country, while the pulp of all kinds specially 
prepared for the manufacture of paper is imported, in 1901 
the value of the imports being 17,069/. The value of rags 
' imported during the same period was only 500/. Kxperi- 
; ments are continually being made to utilise the fibres of 
I this country in the manufacture of paper, but so far they 
' do not appear to give very satisfactory results. 

SuLriiuR AND Fvritks in 8ui.puitk Cellulose 
Factories. 

Papier-Zeit., 1903, 28 , [9]. 288. 

For the last two years several large sulphuric acid 
mamifactiirer.s in Europe and America have been using a 
I pyrites furiiHce invented by Herreshof (see this Journal, 

; 1899, 37G) with mechanical feed, and accurately adjustable 
, air-supply, which effects a perfect roasting of the pyrites, 
and yields a gas of a richness in sulphur dioxide formerly 
only attainable by burning sulphur. 'I'he oven is fed with 
pyrites dust ; its first cost is considerable, but is soon 
covered in a large works by the saving effected. A 
Norwegian pulp factory has recently installed one of these 
furnaces, and there is every prospect of the uative pyrites 
coming into use in Scandiuuvia in place of the imported 
: sulphur, with an estimated saving of 50 per cent.-— J. F, B, 

XX.---FINE CHEMICALS, Etc. 

, Vanilla in Mexico. 

Foreign Office Annual Series, No. 2925. 

Only 43,991 lb. of vanilla were exported in 1901, with a 
value of 57,426/., as against 64,921 lb. in 1900 valued at 
62,565/., due to a failure of the crops by heavy frosts in 
the early part of the year. The value of the exports as here 
given makes the value of eacn pound 1/. 6s., whereas in the 
; previous year it was only 1/. Os. &d,, a difference which 
I coincides with the silver value declared at the custom-houses. 

! Chemicals in Wurtemburg. 

j Foreign Office Annwil Series, No. 2923. 

j The demand for quinine during 1901 was extremely 
j irregular. Prices rose from 1/. l«if. per kilo, in January 
until in May 2/. 8#. per kilo, was demanded j from August 
I the price fell steadily to 2/. per kilo. The hope is 
I expressed that the new plantations in Ceylon and British 
i India may be increased in sise, as prices demanded by the 
j Java planters seem to be regarded as abnormally high. 

I Carboiie acid ‘fell heavily in price owing to the, manufacture 
I of synthetio carboiie acid. The prioes of. other ohemioals, 

I sueh as soda, bleaching powder, sulphuric acid, hydro- 
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oblorio and carbonic acids remained the same or showed a 
slight rise. Salicylic acid preparations were considerably 
lower on account of the great competition. 

Monazitb Sands in Brazil. 

Foretyn Office Annual Series, No, 2928. 

The concession which was granted by the Federal 
Government in 1901 to a German firm for exploring mona* 
site sands on the foreshore in the State of Espirito Santo, 
has since been cancelled, owing to non-obHervance by the 
ooncessionnaires of certain clauses of the contract. It is 
nnderstood that a fresh competition will be opened shortly. 
There are, however, still existing contracts made with the 
State Government of Espirito Santo for exploring these 
sands in State territory, but only on a limited scale. 


patnu list. 

N.B.— In these lists, [A.] means ** Application tor Patent,'* and 
C C.8.], ** Complete Speciflcatlou Accepted." 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applioa* 
tions for Patents, the dates of application, and (ii) in the case of 1 
Complete Specifications Accepted, those of the Official Journals | 
in which acceptances of the Complete Specifleatious are advertised. | 

Complete Specifications thus advertised as accepted are open to { 
inspection at the Patent Office Immediately, and to opposition { 
within two months of the said dates. ! 


I.— PLANT, APPARATUS, and MACHINERY, 

[A.] 2560. Wheelwright aud Fiske. Separation of 
liquids from Bolids.*” Feb. 3. 

,, 2698. Wilson. Filters. Feb. 4. 

„ 2781. Blair. Evaporators. Feb. 5. 

„ 3034. llerlitscka. Centrifugal separators.* Feb. 9, 

„ 3373. Freitag. Process and apparatus for evapo- 

rating sugar juices, salt solutions, Ac. Feb. 12. 

„ 3661. Guillaume. Still. Feb. 14. 

[C.S.] 3031 (1902). Musciacco. Apparatus for measur- 
ing and distributing liquids. Feb. 11. 

„ 8015 (1902). Hardingham (Johnson). Filter 

presses. Feb. 11. 

„ 10,829 (1902). Adams. Liquid-distributing appa- 

ratus for filters. Feb. 11. 

„ 19,069 (1902). Pott, Cwsiels, Cassels, Williamson, 

and Stuart. Centrifugal machioes. Feb. 11. 

„ 22,256 (1902). Kiefer. Filters. Feb. 18. 

„ 25,229 (1902). Thompson (Voindrot and Boillot). 

Filters. Feb. 11. 

„ 26,695 (1902). Bloxam (Oesterreichiseber Verein f . 

Chem. and Metall. Prod.). Separation, by distil- 
lation, of materials having different boiling points. 
Feb. 11. 

„ 28,363 (1902). Brunck. Coke-ovens. Feb. 11. 

„ 28,409 (1902). Lyell. Filter and cooler. Feb. 11. 

„ 28,599 (1902). KaufPmann. Apparatus for evapo- 

rating leys aud brines. Feb. 18. 

„ 28,600 (1902). Kauffmann. Evaporation and con- 

oeutration of gypseous brine in multiple vacuum 
evaporators. Feb. 18. 

II.— FUEL. GAS, AND light 

[A.J 2748. Fielding. Gas producer. Feb. 5. 

„ 2806. Elworthy. Production of water-gas. Feb. 5. 

„ 2901. Brupe. Gasogenes. Feb. 7. 

„ 8101. Whitfield. Apparatus for manufacture of 

producer- and water-gas. Feb. 10. 

„ 8277. Allen and Henley. Gas purifiers, condensers, 

and washers. Feb. 11. 

„ 8278. Thwaite. Production and distribution of 

fuel-gas. Feb. 11. 

3307. Otto-Hilgenstook Coke-Oven Ck>., Ltd. Coke- 
ovens. Feb. 1 1 . 


[C.8.3 8788 (1902)^ Bowman. Gas - producing plant. 
Feb. 18. 

„ 5840 (19i»2). Macmillan. Heated air force^ 

draught apparatus for the combustion of fuel and 
fuel'gases, and prevention of smoke in furnaces. 
Feb. 18. 

III.— DESTRUCTIVE DISTILLATION. TAK 
PRODUCTS. PETROLEUM 

[A.] 2726. Ellison. Manufacture of tar macadam. 
Feb. 6. 

„ 3060. Ha#^dan (Dabmen). Manufacture of car- 

bonaceous substances from tarry matter and oil 
residues.* Feb. 9. 

IV.— COLOURING MATTERS and DYESTUFFS 

[A.] 2503. Abel (A. G. flir Anilinfabr.). Manufacture 
of red lakes. Feb. 2. 

„ 2617. lievinstein aud Mensching. Manufacture of 

para-amido xylyl /)-oxyphenylamine, and of dye- 
stuffs therefrom. Feb. 4. 

2694. Rausford (Cassella and Co.). Manufacture 
of diphenyl-naphthyl methane dyestuffs. Feb. 5. 

„ 2960. Foelsing. Manufacture of indoxyl, its homo- 

logues and derivatives. Feb. 7. 

„ 2991. Bang (Dahl ami Co.). Production of dye- 

stuffs by combining diazo compounds with 
formyl- and acetyl-para amido phenol. Feb. 9. 

„ 3182. Hansford (Cassella). Manufacture of de- 

rivatives of orthoamido phenol sniplio-acid, ami 
of dyestuffs therefrom. Feb. 10. 

„ 3480. Abel (A. G. fur Anilinfabr.). Manufacture 

of yellow sulphurised colouring matters. Feb. 13. 

[C.S.] 5638 (1902). Levinstein, Rose, and Levinstein, 
Ltd. Manufacture of new disazo dyestuffs for 
wool. Feb. 18. 

„ 7153 (1902). Johnson (Bad. Anil, und Sodafabr.). 

Manufacture of azo colouring matter, aud colour- 
ing lakes therefrom. Feb. 11. 

„ 7822 (1902). Bloxam (Chem. Werke vorm. Dr. H. 

Byx). Manufacture of sulphurised colouring 
matters. Feb. 18. 

„ 8114 (1902). Johnson (Bad. Anil, und Sodafabr.). 

Production of indoxyl and its derivatives. Feb. 18. 

„ 18,569 (1902). Newton (Farbenfabr. vorm. Bayer 

and (^o.). Production of azo dyestuffs. Feb. 18. 

V.-PREPARING, BLEACHING. DVEING, 
PRINTING, AND FINISHING TEXTILE^, YARNS. 

AND HBRE8 

[A.] 2415. Clegg. Printing or dyeing cloth. Feb. 2. 

„ 2417. Cotton. Centrifugal machines for treating 

fibrous and other material with fluids. Feb. 2. 

„ 2844. Townsend. Bleaching compound. Feb. 6. 

„ 2884. Kaabe. Manufacture or yarns. Feb. 6. 

„ 3180. Evans. Machine for opening aud cleaning 

cotton or other fibrous material.* Feb. 10. 

„ 3397. Smith. Dyeing machiues. Feb. 13. 

„ 8479. Abel (A. G. fiir Anilinfabr.). Dyeing mixed 

silk and cotton goods with sulphurised dyestuffs 
Feb. 13. 

„ 3492. Clark (Kann). Treating sheep’s wool and 

other ceratinic fibre. Feb. 13. 

[C.S.] 3722 (1902). Jacob (geb. Kohl) and Pritzkow. 

Manufacture of fiax fibre suitable for spinning. 
Feb. 18. 

„ 5921 (1902). Milan. Machine for dyeing, clean- 

ing, &c., goods. Feb. 1 1. 

„ 7073 (1902). Abel (A. G. fttr Anilinfabr.). Pro- 

cess for dyeing and printing. Feb. 18. 

„ 8279 (1902). Shuttlewood and Fanshawe. Dye* 

i iiig jams in the bank. Feb. 11. 
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rC.SJ 8510 (1902). Johnion (Bad. Anil, nnd Sodafabr.). j 
Preparation of indigo vatH, and dyeing there- I 
with. Feb. 18. | 

9336 (1902). EUia (Soc. Chim. def Utines dn i 
Rhdne). Dyeing and printing from o*nitro- 
phenyl lactoketone. Feb. 18. " 

^ 10,188 (1902). Johnson (Bad. Anil, and Sodafabr.). ' 

Treatment of indigo dyeings on vegetable fibre 
for increasing the fastness thereof. Feb. 18. 

„ 16,980 (1902). Imray (Jung). Mordanting wool. ; 

Feb. 11. 

„ 17,622 (1902). Berlin. Removing wood from 

green stalks containing textile fibres, especially 
ramie stalks. Feb. 11. 

VI.— COLOURING WOOD, PAPER, LEATHER, Etc. ' 

[A.] 2809. Imray (Meister, Lucius nnd Bruning). Pro- ' 
duction of coloured effects on dyed paper. 
Feb. 5. 

VIL— acids, alkalis, salts, Eto. 

{A.] 2440. C/’ampbell. Utilising gases given off in the j 
calcination of copperas. Feb. 2. 

„ 2596. Simon. Treatment of substances with oxygen. 

Feb. 3. 

„ 3189. Laugheld. Mineral salts. Feb. 10. 

„ 3347. Pearson. Production of carbon monoxide. 

Feb. 12. 

„ 3460. Gutensohn. Means for removing inorustating 

matters from salt and other waters. Feb. 18. 

(C.S.] 3923 (1902). Von Hochstetter. Manufacture of > 
acetic and other fatty acids. Feb. 11. 

,, 28,700 (1902). Buckland. Chemical fire ex- 
tinguisher. Feb. 18. ! 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 2458. Krause. Production of artificial stone.* , 

Fi b 2. 

„ 2528. Bean. Manufacture of basic cements. Feb. 3. 

„ 2726. Ellison. Manufacture of macadam. Feb. 5. 

„ 2783. Sutcliffe, Speakman, and Co. Making bricks. i 

Feb. 6. 

„ 2802. Geiser. Slabs for building purpose.^. Feb. 5. 

„ 3225. William. Manufacture of plaster of Paris, j 

Feb. 11. 

„ 3294, Purvis and Rouse. Artificial stone,* Feb. 11. j 

„ 8308. Imray (Carborundum Co.). Manufacture of i 

refractory bricks, crucibles, &c.* Feb. 11. 

„ 8844. Chandler. Cement jointing compounds. , 

Feb. 12. 

„ 8378. Jenkins. Manufacture of bricks, artificial I 

stone, &c. Feb. 12. j 

„ 3882. Geiser. Production of artificial stone. • 

Feb. 12. I 

„ 8488. Krfiger and Dunkelmann. Manufitcture of ' 

fire-proof bricks or material. Feb. 13. I 

[C.S.] 8051 (1902). Bruce. Fire-proofing wood. Feb. 18. ! 
3555 (1902). Budd. Production of concrete, plaster, I 
Ac. Feb. 18. 1 

„ 4166 (1902). Boult (Fargues). Kilns for burning | 

lime or cement materials. Feb. 18. | 

„ 4293 (1902). Maofarlane. Basic fire - resisting | 

material. Feb. 18. 

„ 5835 (1902). Ryan. Manufacture of materials for 

asphaltic pavements, &o. Feb. 18. 

„ 6873 (1902). Ferrell. Wood preserving. Feb. 11. 

„ 14,510 (1902). Redfem. Kilns. Feb. 11. 

„ 20,150 ^1902). Sehwannberg. Manufacture of 

anifioial stone. Feb. 18. 

», 26,558 (1902). Wenti. Manufacture of cement. 

Feb. II. 

,» 28,843 (1902). Deards. Roof glasing. Feb. 13. 


X.— METALLURGY. 

[A.] 2515. Shanks. Combined melting and heating 
furnace. Feb. 3. 

„ 2612. Parfitt. Manufacture of metallic compounds 

containing decarbonised iron. Feb. 4. 

„ 3194. Schwartz. Smelting ores,* Feb. 10. (U.S. 

Appl., April 9, 1902.) 

„ 3253. Down. Hardening steel in one operation. 

Feb. 11. 

„ 3459. Gutensohn. Precipitation of metals other 

than sine from acid solutions. Feb. 13. 

[C.S.] 770 (1902). Siemens. Hegenerstive gas furnaces. 
Feb. 18. 

„ 3644 (1902). Simpson. Improving the quality of 

metal. Feb. 11. 

4085 (1902). liugbes. Treatment of metals during 
manufacture into various articles. Feb. 18. 

„ 4662 (1902). Deutsch and Hochhauser. Manufac- 

ture of magnetic iron and steel castings. Feb. 18. 

„ 5860 (1902). Galbraith. Manufacture of steel. 

Feb. 11. 

„ 7505 (1902). Johnson (Chem, Fabr. Griesheim- 

Elektrou). Manufacture of the alkali metals. 
Feb. 11. 

„ 7588 (1902). Wegener. Furnaces. Feb. 18. 

„ 21,829 (1902). Surzyeki. Smelting furnaces for 

the continuous production of steel. Feb. 11. 

„ 58 (1903). Chenhall. Production of alloys of iron 

and steel. Feb. II. 

XL— ELECTRO-CHEMISTRY and ELECTRO- 
METALLURGY. 

[A.] 2574. Mechwart, Coltri, et Cie. Electrolytic 
extraction of metals from ores and precipitation 
from solutions. Feb. 3.* (Italian Application, 
Aug. I, 1902.) 

[C.S.] 26,673 (1901). Elmore. Generation and applica- 
tion of electric currents. Feb. 11. 

„ 6304 (1902). Accumulator Industries, Ltd., and 

Hunie. Electric accumulator plates. Feb. 11. 

„ 15,271 (1902). Keller. Electric heating and re- 

fining of metals, &c. Feb. 11. 

„ 25,524 (1902). l)e Mestral. Arc lamps, and elec- 

trodes therefor. Feb. 18. 

„ 27,179 (1902). Acheaon. Reduction of compounds 

by electric beating. Feb. 18. 

„ 28,783 (1902). Lake (Clare). Storage batteries. 

Feb. 18. 

XIL— FATS. OILS, and SOAP. 

[A.], 3150. Smith and Scott. Extraction of fatty matters 
from bones and other materials. Feb. 10. 

„ 3205. Castle. Manufacture of soap. Feb. 10. 

[C.S.] 3164 (1902). Klimont. Purification of fats or 
fatty substances. Feb. 18. 

„ 18,741 (1902). Haddau (Kdson). Reduction of 

fish-waste or other oil-yielding material. Feb. 1 1. 

„ 18,742 (1902). Haddan (Edson). Reduction of 

fish.waate or other oil-yielding material. Feb. 11. 

XIIL— PIGMENTS, PAINTS, RESINS, VARNISHES, 
INDIA-RUBBER, Etc. 

A. — PigmentM, Paints. 

[A.] 3174. Cross. Manufacture of ultramarine. Feb. 10. 

Resms, Varnishes. 

[A.] 8023. Piper. Non-fouling composition for marine 
hulls.* Feb. 9. 

„ 3588. Molvor. Non-conducting coverings for radiaU 

ing or absorbing heat.* Feb. 14. 

[C.S.] 9911 (1909). Messik. Manufacture of linoleum 
or the like. Feb. 18. 
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C.^India-rubbeTt ^c. j 

[A.] 2695. Lucas, lusulatitig materials, and substitutes > 
for ebonite and the like. Feb. 4. | 

„ 2^4. Geiser and Kehrli. Tenacious elastic sub- | 

stance. Peb. 5. 

„ 2989. Gray. Vulcanisation of rubber.* Feb. 7. 

,, 8452. Gray. Vulcanisation of rubber.* Feb. 18. 

[C.8.] 28,410 (1902). Newman. Waterproofing composi- 
tion. Feb. 11. 

XIV.— TANNING, LKATHEB. GLUK. 8IZK 

[A.] 2456. PeyrusBon. Preparation, purification, and 
preservation of tannic acid and other tinctorial 
extracu. Feb. 2.* (Fr. Appl., Feb. 8, 1902.) 

„ 2949. Hall. Casein solution.* Feb. 7. 

„ 8179. Rausch. Horn or bone substitute. Feb. 10. 

„ 8236. Felton. Preliminary treatment of hides or 

skins. Feb. 11. 

„ 8485. Reid. Leather or rubber substitute.* Feb. 18. 

XVI.— SUGAR, STARCH, GUM, Ero. 

[C.8.] 22,587 (1902) Duryea. Production of maltose 
syrups and sugars. Feb. 11. | 

i 

XVII.— BREWING, WINKS, SPIRITS. Kto | 

[A.] 2519. Day and GaskcU. Treatment of distillery | 
refuse or pot ale. Feb. 8. 

„ 2520. Day and Gaskell. Treatment of distillery i 

refuse and other materials of a hygroscopic ! 
** character. Feb. 8. ! 

„ 3051. Garrod. Preparation for use in fining of 

wines, i eh. 9. 

,, 8272. Boyliog. Maturing wines and spirits. Feb. 11. 

„ 8517. Wilcooks. Chargiog beer, Ac., with carbonic 

acid. Feb. 14. 


XVIII.— FOODS, SANITATION, Etc., aih» 
DISINFECTANTS. 

A.— Foods. 

[O.S.] 4882 (1902). Bernstein. Testing milk. Feb. 18. 

^ 6805 (1902). Kichelbaum. Food preparations. 

Feb. 18. 

„ 7919 (1902). Woolf. Concentrated article of food. 

Feb. 18. 

„ 24,014 (1902). Busch, Gull, and Barry. Pasteur- 

ising or sterilising apparatus. Feb. 11. 

„ 24,721 (1902). Lake (Winton). Manufacture of j 

food preparations. Feb. 11. 

R . — Sanitation / Water Pur\ftcation, \ 

[A.] 2553. Middleton. Appliance for the purification i 
of sewage. Feb. 8. 

[C.S.] 22,745 (1901). Harris. Filtering water for steam : 
boiler and other purposes. Feb. 18. 

7238 (1902). Candy. Purification of sewage and | 
other polluted liquids. Feb. 1 1. 

498 (1903). Davidson. Water purifier. Feb. 18. I 
” (U.S. Appl., July 8, 190i.) ' j 

656 (1903). Allen. Conrinuous process for sepa- ! 
” ration and precipitation of heavy or flocculent i 
matter from works effluents, Ac. Feb. 18. I 


C. — Disinfectante. 

[ [A.] 8871. Otto. Disinfecting by osone and steam,- 
Feb. 12. 

XIX.— PAPER, PASTEBOARD, Ero. 

[A.] 2420. Milne. Paper- and pulp-making machines. 
Feb. 2. 

„ 2468. Menzies, Castro, and Butterfield. Manufac- 

ture and bleucbiug of paper. Feb. 2. 

„ 2678. Turner and Evans. Manufacture of pulp 

from ligneous materials. Feb. 4. 

„ 8045. Ensmioger. Manufacture of compounds 

having a nitrocellulose and casein base. Feb. 9. 

„ 3147. British Xylonite Co. and Goldsmith. Sub- 

stitute for celluloid, horn, Ac. Feb. 10. 

XX.— FINE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTRACrrS. 

[A.] 2568. Bordas. Medicinal compound. Feb. 3. 

„ 3173. Imray (Meister, Lucius uud Brilning). 

Manufacture of perfume, and intermediate pro- 
ducts therefor. Feb. 10. 

„ 3480. Boehm (Winternits). Manufacturing solid 

bromised or iodised oils in powder form. Feb. 13. 

„ 3543. Wetter (Heine and Co.). Terpene alcohols 

and artificial perfumes. Feb. 14. 

„ 8545. Newton (Bayer and Co.). New chemioai 

compound. Feb. 14. 

„ 3563. Barge and Givaudan. Manufacture of sac- 

chariu. Feb. 1 4. 

(C.S.] 3923 (1902). Von Hocbstetter. See under VII. 

„ 5799 (1902). Barclay. Apparatus for extracting 

the active principles of drugs, Ac. Feb, 11. 

„ 6065 (1902). Jackson and Pennington. Manufac- 

ture of saccharin. Feb. 18. 

„ 8955 (1902). Newton (Baver). New pharmaceu- 

tical compounds. Feb. 18. 

„ 22,362 (1902). Gebauer, Gebauer, and Haring. 

Receptacles for containing and administering 
volatile liquMs. Feb. 18. 

„ 27,532 (1902). Johnson (Boehringer). Elimina- 

tion of the 8-methyl group from 8-methyl 
xanthine. Feb. 11. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 2697. Schonecker. Manufacture of a light sensi- 
tive paper, cardboard, Ac. Feb. 4. 

„ 2728. Hart. Producing an ivory grain in photo- 

graphy. Feb, 5. 

„ 3196. Szeepanik. Photography in natural colours. 

Feb. 10. 

„ 8546. Newtou (Bayer). Developing photographic 

pictures. Feb. 14. 

[C.S.] 22,841 (1901). Gros and Ostwald. Reproducing 
pictures and the like. Feb. 18. 

„ 20,337 (1902). Imray (Meister, Lucius and BrCLn- 

ing). Photographic developers. Feb. 11. 

„ 128 (1903). South. Colour photography. Feb. II. 

„ 768 (1903). Lfiitke. Flash-light cartridge. Feb. 18 

XXII.— EXPLOSIVES, MATCHES, Etc. 

[A.] 2977. Brock. Explosive compounds and their use.* 
Feb. 7. 

„ 8020. Nathan, Thomson, and Rintoul. Manufac- 

ture of nitro-glyceriu. Feb. 9. 
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FIFTH INTERNATIONAL CONGRESS OF APPLIED | 
CHEMISTRY, 1903. | 

The attention of Members of the Society is called to the I 
fact that the International Congress of Applied Chemistry 
Mrill meet in Berlin, during Whitsuntide week of this year. ' 
A committee of this Society has been form^ to co-operate ! 
with the other British Chemical Societies in endeavouring | 
to secure an adequate representation of British Chemical 
Industry, and it is requested that the names of those pro- 
posing to attend the Congress be forwarded to the General 
Secretary, in order that a formal invitation froid the 
Organising Committee in Berlin may be sent to them. 

The aim of the Congress is to introduce uniform standard 
methods and rules throughout the world; to provide uniform 
methods of commercial analysis, thus removing one of the 
main causes of dispute ; to throw light upon points which 
may assist governments and others in framing regulations 
concerning transport and duties ; and to improve acquaint- 
ance with Patent Law. 

The Congress is also intended to provide opportunities 
for mutual exchange of ideas on different branches of 
chemical work. 

The Congress will be opened on June 2nd, 1903. On Wed- 
nesday, June 8rd, Friday the 5th, and Monday the8tb, meet- 
ings will be held for the reading and discussion of papers. 
The subjects to be treated are classified as follows : — 

I. Analytical Chemistry. Apparatus and Instru- 
ments. 

II. Chemical Industry. Inorganic Products. 

III. Metallurgy and Explosives. 

IV. Chemical Industry. Organic Products : — 

Subsection A, — Organic Preparations, including 
Tar Products. 

Subsection B, — Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Starch Manufacture. 

VII. Chemistry of Agriculture. 

VIII. Hygiene. Chemistry of Medicinal and Pharma- 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XI. Legal and Economic Questions connected with 
Chemical Industry. 

PuOGKAMMK, 

Tuesday, June 2. — Reception in the Palace of the Imperial 
Parliament. 

8 p.m.-— Address by the President of the Organising 
Committee in the Hall. Supper will be served in 
the galleries. 

Wednesday, June 8. — 10 a.m. First General Meeting. 
Afternoon. — Sectional meetings. 

7 p.m. — Banquet in the Restaurant of the Zoological 
Gardens. Members may bring ladies. 

Thursday, June 4. — Sectional meetings continued. 

7.80 p.m. — Reception of the Congress in the Town 
Hall by the Municipal Authorities. (For gentlemen 
only.) 

9.30 p.m. — ** Conimers ” in the “ Philharraonie ” 
building. The boxes will be reserved for ladies. 

Friday, June 5.-— 10 a.m. Second General Meeting. 
Address by the President of the fourth Congress, 
Prof. H. Moissan. 

7 p.m. — Performance in the Royal Opera House. 

7 p.m. Reception of the German Chemical Society in 

the gardens of Prof. C. D. Harries at Charlottenburg, 
BerUnerstr. 86. 

Saturday, June 6.— 'Sectional meetings continued. 

Visits to various factories and museums. 

Sunday, June 7. — Special trains from the Potsdamer 
Bahnhof at 9.56 a.m. and 10.15 a.m. to Wannsee, for 
a trip on the lakes. 

Luncheon at Wannsee at 8 p*m. 


Monday, June 8. — Sectional meetings concluded. 

Afternoon. — Third General Meeting, for bringing the 
business of the Congress to a close. ' ’ 

Ladies tickets, price 15s. each, can be obtained on 
application to the Secretary of the Congress. A ladies^ 
committee has been formed to provide entertainment for 
ladies during the business hours of the Congress. 

Travelling and Hotel Arrangements. 

Parties of 30 and over, travelling tc^ether, may obtain a 
reduction of 50 per cent, on fares on all lines of the Royal 
Prussian Railway, by application to the head office of the 
division in which the journey is commenced. 

Karl Stangen*s Reise- Bureau will arrange such parties. 
Information cun also be obtained as to hotels in Berlin, 
also any information concerning the journey to Berlin, by 
enclosing amount for return postage to Karl Stangen^s 
Heise- Bureau, 72, Friedrichstr., Berlin, W. 

A Congress Daily Paper will be published by the Com- 
mittee during the Congress week. 

The number of tickets for the social arrangemeats is 
limited to Banquet, 1,500 j Reception in Town Hall, 750 ; 
“Conimers,’* 1,000 gentlemen, 200 ladies ; Performance at 
Royal Opera, 900 ; Reception of German Chemical Society, 
800; Excursion to Wannsee, 1,.500. 

Applications will be considered in order of priority. 

As formal invitations are now being sent out, applications 
to join the Congress, accompanied by a remittance of 1/.^ 
should be sent in to the General Secretary without delay. 


CljanjjfS of 


When notifying new addresses, members are requested to 
w rite them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on w'hich the safe 
delivery of the Journal depends. 

Allen, W. W., l/o 71 ; Room 1709, 170, Broadway, New 
York City, U.S.A. 

Barrow, Jos,, l/o Townfield Lane ; 13, The Grove, Bebiug- 
ton, Cheshire. 

I Bnrtripp, G. F. ; Jnls. to 31, Albert Road, Walthamstow'. 
Rurwell, A. W. ; Journals to 125, Euclid Street, Cleveland, 
Ohio, U.S.A. 

Bush, J. M., l/o Hyde Park Street ; c/o W. J. Bush and 

■ Co., Ltd., Ash Grove, Hackney, E. 

! Caldecott. A. ; Jnls. to Box 67, Johannesburg, Transvaal. 
Colley, H. U., l/o lolaj c/o Prime Western Spelter Co., 

! Gas, Kas., U.S.A. 

i Coupe- Annable, H. W., l/o Doncaster ; Tungsten and Rare 

I Metals Co., Queen’s Road, Battersea, 8.W. 

Cranfiold, Wm., l/o Second Avenue ; Higher Grade Board 
School, Halifax. 

Crostield, Capt. G. R. ; Journals to Volunteer Quarters,. 
Sankey Street, Warrington. 

Davidson, Alex., jun., l/o Edinburgh ; 2, Hamilton Park 
Terrace^ Billhead, Glasgow. 

1 Deaville, B., l/o Hyson Green ; Beech Avenue, Nottingham. 
Doerflinger, Wm. F., l/o Brooklyn; Acker Process Co.^ 
Niagara Falls, N.Y., U.S.A. 

Donaldson, Thos., l/o Stevenston ; c/o British South African 
Explosives Co.. Ltd., Modderfontein, Transvaal. 
Garton, R. S. ; Journals to 130, Woodycrest Avenue, 
Highbridge, New York City, U.S.A. 

Gent, Percy W., l/o Misterton j c/o W. V. D. Kelley, 787, 
Summer Avenue, Newark, N. J., U.S.A. 

Guitermann, E. W., l/o Pawtucket; Passaic Printworks, 
I'assaic, N.J., U.S.A. 

Hake, C. Napier, l/o Dept, of Trade ; 428, Flinders Lane, 
Melbourne, Victoria. 

Hatfield, J. A.; all oommunications to iTyfi^nt, Hydes 
Road, Wednesbury, Staff's. 
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Leuthaidt, P., l/o Riggiqdale Road; 83, Rydal Gardens, 
Streathani, S.W. 

Mason, Thos., l/o Hyson Green ; Beech Ave., Nottingham. 

Pauli. Dr. H., l/o Lloyd Street ; 48, Cecil Street, Greenheys, 
Manchester. 

Pizey, Jas. H., l/o Highgate Road ; 22, Duke's Avenue, 
Muswell Hill, N. 

Bamsden, J., l/o Lambeth; Suffolk Lodge, Park Hill, 
Clapham, S.W. 

Schoonmaker, H., l/o Race Street ; 703, West Ninth Street, 
Cincinnati, Ohio, U.S. A. 

Shimotorae, IL, l/o Ann Arbor; The Higher Technical 
School, Asakusa, Tokyo, Japan. 

Simpson, Edw. S., l/o St. George's Terrace ; Geological 
Survey Laboratory, Museum Street, Perth, W. Australia. 

Smith, H. Wood, l/o Oldbury ; c/o JohnBatt and Co., Ltd., 
3D, Old Broad Street, London, E.C. 

Townsend, O. C., l/o Kavenswood ; 1, Horton Cres., Rugby. 

Vasey, T. E., l/o 5 ; 6, South Parade, Leeds. 

Walker, Dr. W. H., l/o 7 ; 19, Exchange Place, Boston, 
Mass., U.S.A. 

Wilson. Crordon, l/o Kirkintilloch; Apartado 121, Mexico, 
D.F. 

WilsoQ, Leonard P., l/o East Dulwich ; Stocksfield, Church 
Road North, Hauwell, W. 


Itbnpoo! 


Meeting held at University College, on Wednesday, 
Febniarg 25fli, 1903. 


.MK. FRANK TATS IN THE CHAIR. 


FILM CRYSTALS. 


KY FRED. W. SAXUY. 

After illustrating the growth of crystals and showing how 
definite forms belonging to definite systems Avere produced, 
the lecturer referred to cleavage planes of crystals and 
their relation to optical properties. He explained the 
polarisutiou of light, and then proceeded to show results 
obtained by examining, with polarised light, minute 
quantities of liquids during crystallisation, film figures 
beiug obtained, in many cases worthy the attention of 
the designer. By taking solutions of copper sulphate, 
cadmium sulphate, cinchona, and brucine, he shoAved, by 
the aid of lantern slides, film figures giving various 
geometric systems, twin systems, triplets, &c. * Lines of 
force were indicated, and, in the case of brucine, eccentric 
nuclei Averc distinctly shown. A number of the slides 
so exhibited were prepared in colours by the three-colour 
photographic process. 


SESSION 1902—1903. 

Wednesday, March 25, 1903 

F.I.C., and Mr. E. Linder, R.S 
Studies on the Clans Kiln Reaction.” 

Dr. J. T. Conroy. •• The Action of Sulphuric Acid on Ifiatinum 


ionhon 

Meeting held on Monday, March 2nd, 1903. 

MR. WAI,TKR F. RKID IN THE CHAIR. 

DUTY-FREE ALCOHOL FOR INDUSTRIAL 
PURPOSES. 

BY THOMAS TYRlfiR, F.I.C., F.C.S^ 

^ PRESIDENT, 

J? originality ii claimed 

In M. ^™«l>a*ka read a paper on « Alo< 

1897, Vol. XVI., p. Si 
and Dr. SiHwrrad, m June 1902. read hie report to 


Committee od Ei^losives before this Section. This fepott 
was largely compiled from materials supplied by YoPk 
paper, and the work of Joiht Committees of the London 
Chamber of Commerce and the Society of Chemical Indus- 
try. Our obligations are duo to many who have special 
knowledge of this subject, notably, Mr. Hugo Lorenz, 
Messrs. Homey will Bros., Mr. J. van Marken, with other 
gentlemen in the departments of both Customs and Excise. 
Also to trade journals : the Pharmaceutical Journal, the 
Chemist and Druggist, the British and Colonial Druggist, 
and others, which from time to time have made valuable 
suggestions and comments, and to my assistant, Mr. Gos- 
ling, for the tables and diagrams on the walls. With these 
acknowledgments the case for your cousidcration may be 
presented in a very imperfect way j but it should bo noted 
that, however weak the advocacy, there is n really strong 
case. If those whose interests appear jeopardised will 
bestow unprejudiced consideration, something akin to open- 
mindedness, breadth of view, and general patriotism, as 
regards Great Britain and the Empire, good will be done 
to a greater extent than some imagine. Permit a reminder 
I that discussion on the industrial use of alcohol synchro- 
nises, to borrow from a trade paper, Avith concern in 
most continental countries for the extension of applica- 
tions of alcohol. Germany is not yet content, France is 
energetic, Austria expands, oven Russia lives, the United 
States urges, and Britain but stagnates on this question. 

The dangers incidental to the unlimited production and 
use of alcohol in any form, long ago marked out rupiids 
containing it for fiscal and social or domestic treatment. 
Spirituous liquids received very special consideration at 
once from moralists and financiers of civilised countries, 
notably our own. Good Queen Bess, for one, made excellent 
use of alcohol for revenue purposes. As government is now 
carried on, probably no reasonable objection can be taken to 
this preferential and solicitous treatment, for the purpose of 
taxa.tion. Yet here, as nowhere else, have possibilities for 
use in the arts been so little recognised and provided for. 
With the exception of that form of ** denaturing " known as 

methylation," alcohol has scarcely been at the disposal of 
the British industrial community, and then only in a com- 
paratively costly form. Its production has been surrounded 
by complicated arningements for purposes of control and 
check ; all the more so probably by reason of the very high 
duty imposed for revenue. The control arrangements 
suitable in early days prevail still, practically unchanged. 
Changes have been now and then made, but —the basis of 
administration and control— the ** attenuation " charge on the 
‘‘wort” remains the same, with its consequent demand 
for ofilcers, and what is even more important to day, prac- 
tically a doubling of the required plant. In a Avord, the 
brewing, fermenting, and distilling processes, instead of 
being continuous and in constant progression, are inter- 
mittent. It is conceivable how much delay, not to say 
expense, is occasioned by this method. A little reflection 
must show, that however desirable official control of prb- 
cesHe.s may be, the ultimate check is upon the alcohol sent 
out of bond for sale or use. A duty of ll.v. per proof 
gallon is a serious matter, either for revenue or for industry. 
There are three modes by which duty is charged in Britain 
upon spirits in manufacture, and it may be Avell to quote an 
Act of Parliament (43 & 44 Viet. c. 24, s. 46). 

“ 1st. For and in respect of every one hundred gallons of 
‘wort' or ‘mash* made in the distillery, the distiller is 
chargeable with duty at the rate of one gallon of spirits at 
proof for every five degrees of difference between the 
highest gravity of the ‘ wash ' as declared by the distiller 
or as found by the officers, and the lowest gravity of such 
‘ wash ' found at any time before distillation ; and in the 
same proportion for any less quantity of ‘ wash * and for any 
less decrease of gravity. 

“ 2od, Upon the proof gallons of spirits in the * low- 
wines ' produced, after deducting five per cent. 

“ 3rd. Upon the proof gallons of ‘ feints * and spirits pro- 
duced, after deducting the ‘ feints ' (if any) remaining from a 
previous distHlation, and included in the account of the 
‘ feints * and spirits produced." The 2nd mode of charge 
may be disregarded, since it is the all but universal practice 
to ran - the “low^wines ” and “ feints *’ together, oom- 
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pAn»on being made between the charge from attenuation 
only and the «pirit finally produced. 

The following extract firom the 98th Report of the 
CommitsionerR of Inland Revenue may be useful fi*om the 
point of view of the claims on the distiller. The duty is 
almost invariably charged on the spirit finally produced by 
distillation, but to guard against any abstraction of an 
article so highly taxed in the process of manufacture, a 
presumptive duty charge is raised against the distiller from 
the quantity and gravity of the ' wort * and * wash.’ It is 
based on the loss of gravity that occurs during the process 
of fermentation, and is technically called the charge from 
* attenuation.’ The loss of gravity depends on the amount 
of the spirit produced, and is greatest when the quantity of 
spirit produced is also greatest. Experiment has shown { 
that at least one gallon of spirit should be produced from | 
every 100 galls, of * wash,’ for every 5'’ of gravity which is ; 
lost } and on this quantity, whether produced or noU the | 
attenuation charge renders the distiller liable to pay duty, 
unless he can prove an accidental loss in the process of 
distillation.” In fact the law does not contemplate that the 
distiller will ordinarily be charged with a greater quantity 
of spirit than he actually produces, and therefore the first 
two modes of charge are subsidiary to the third, and are 
intended to act as a check upon the distiller by preventing 
the removal of a portion of the spirit before it has been 
collected in the spirit receiver and account taken of it for j 
raising the duty charge. It is rarely that the charge falls i 
on the attenuation of the “ wort ” or on the “ low-wines ” ; 
when it docs the cause is generally to be found in some 
technical mismanagement or a loss of spirit by some means 
such as leakage or discharge of the ** wash ” before being j 
exhausted of its spirit, during the distilling part of the | 
process. The reason of the requirement that tlic brewing | 
and distilling xieriods shall be alternate or intermittent and j 
to a large extent distinct is to enable a true account of the 
quantity and gravity of the “ wash ” distilled to be secured, 
to make fraud difficult, and to provide for a balance of the 
spirits produced and removed to the spirit store, being 
struck periodically. It is obvious that these elaborate pre- 
cautions, much less so now than formerly, arc needful, and 
they have been recited in brief to show how very important, 
from a revenue point of view, the distillation industry is, 
and some of the difficulties the spirit technologist has to 
meet, especially if wc consider thoughtfully the following 
somewhat startling figures dealt with, and from which a 
revenue of 18 , 490 , 779 <. is obtained regarding spirits. 


Spirit Durr. 

The net receipt of duty under this head in the year 
1901-02 amounted to 18,490,779/., allocated as follows 


£ 

To the Exchequer 17,647,421 

„ Local Taxation Accounts 843,868 

18,400,779 


a decrease of 1,633,224/. compared with the net receipt of 
the preceding year, divided as follows : — 


£ 

Exchequer 1,659,268 

Local Taxation Accounts 73.056 

1,633,224 


Comparing the number of proof gallons of spirits distilled 
in 1901-02 with the number distilled in 1891-92, there was 
an increase of 8,953,000 galls., or 19 per cent. The number 
of distilleries at work throughout the kingdom in the year 
ended 80th September 1891 was 167. In the year ended 
30th September 1901 the number was 193, nine of which 
were in England, 156 in Scotland, and 28 in Ireland. 

The number of proof gallons of spirits remaining in 
bonded warehouses on the 3Ut March 1892 was 95,617,000, 
and on the 31 st March 1902, 167,012,000, an increase of 

71.395.000, or 74 per cent. The number of proof gallons of 
spirits bn which duty was paid was 32,162,000 in 1891-92, 
and 34,760,000 in 1901-02, an increase of 2,598,000, or 8 per 
cent. The number of proof gallons retained for consump- 
tion as beverage in the United Kingdom was, in 1891-92, 

31.469.000, and in 1901-02, 33,749,000, an increase of 

2.280.000 galls., or 7 per cent. If to these figures the 
numbers of gallons of colonial and foreign spirits imported 
be added, the consumption per head of the population in 
1891-92 was 1*05 proof gallons, and in 1901-02, 1*01 proof 
gallons. 

The number of proof gallons of home-made spirits ex- 
ported in 1891-92 was 3,810,000, and in 1901-02, 6,312,000, 
an increase of 2,502,000, or 65 per cent. 

The total number of proof gallons of home-made and 
colonial and foreign spirits methylated in 1891-92 was 

7.518.000 galls., and in 1901-02, 5,268,000, an increase of 

3.150.000, or 49 per cent. 


BuiTisn Spirits. 

Quantities (1) Distilled^ (2) Retained for Consumption and Duty-paidy and (3) Remaining in Warehouses. 


Year euded 


Quantity of Spirits distilled iti 


Quantity of Spirits retained for Home Consumption in 


Slat March 

England. 

i Scotland. 

Ireland. 

1 Total. 

1 

1 England. 

1 ^ ^ 1 

I Scotland. 

1 Ireland. j 

Total. 


Proof Galls. 

Proof Galls. 

; Proof Galls. 

Proof Galls. 

! Pi oof Galls. 

! Proof Galls. 

1 

Proof Galls. 1 

Proof Galls. 

1808 

12,8<W,255 

33,741,503 

j 14,647,708 

60,662.4<9$ 

21 , 081 .r >62 

6,700,037 

4,156,674 

32,898,273 

1800 

12.013,771 

36,769,114 1 

14,754,990 

63.437,884 

28.146,797 

7,078.614 

4,109,773 

34.334,084 

1900 

12,986,941 

31,798,465 j 

i 14,480,871 

69,24tJ,277 

25,623,177 

24,993,093 

8,380,378 

4,713.178 

38,716.733 

lOUl 

12,603,311 

30,196,016 j 

14,221.520 

67.020.8^17 ! 

7,471,401 

4,238,334 

36.703,728 

1902 

12.438,596 

29,973,103 

12,780.635 

i 65,102,324 

22,826,871 

7.115,121 

3,807,239 

33,749,231 


Year ended 

Net Duty. 


Quantity remaining in Warehouses at close of Year ended SIst March. 

3l8t March 

Country in which Paid. 

Duty. 

England. j 

Scotland. 1 

1 

Ireland. 

Total. 


1 

£ 

Proof Galls. 

Proof Galls, 

Proof Galls. 

Proof Galls. 

1898 

England 

Scotland 

1 Ireland 1 

Total U nited Ki ngdom . 

6.532.765 { 

6,399,919 1 

4.280,222 I 

17,218,906 1 

11,973,960 

89.758,837 

j 

1 

35,943,678 

137,676,476 

16P9 

England 

Scotland 

Ireland 

Total United Kingdom. 

0.863.314 

Am.802 ! 

4,330.026 

17£67,142 

1 

12,199,240 

103,200,391 ' 

36.243,908 

151,732,639 
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Tear ended 
Mat March 

Net Duty. 


Quantity remaining in "Warehouses at close of Year ended 31st March. 

Country in which Paid. 

Duty. 

England. 

Scotland. 

Ireland. 

Total. 

1900 

England 

Scotland 

£ 

7.47«i,698 

7.793.387 

6,039.192 

Proof Gnlls. 
12,182,304 

Proof Galls. 
100,898.389 

Proof GhIIs. 
35.139,275 

Proof Galls. 
157,199.908 








Total United Kingdom. 

20.80.3,147 





1901 

, j 

' England 

Scotland 

Ireland 

1 

: 7.590.292 

1 7,950.97.6 1 

i 4,997,006 

11,905,068 

114.853,325 

34.741,416 

191, .602,829 


Total United Kingdom. 

20, 1 2 1, 003 



1 


1902 

England 

ScoMund 

Ireland 

9,830,279 

7.2i>2..3l2 

4.398.188 

11,892 458 

120,338,282 

1 

1 84,780,994 

i 

197.01 1,734 


Total United Kingdom. 

18,490,779 



1 

i 



The rates of duty in force between 1891-92 and 1901-02 
were as follows ; — 


Per Gallon 

“ computed at proof.” 
s. d. 

From lat April 1891 to IGth April ISOli 10 0 

„ 17th April 1894 to 30th Juno 1896 11 0 

„ lat July 1895 to 6th March 1900 10 6 

„ 0th March 1900 to 31st March 1902 .... 11 *0 


inclusive of 6//. per gallon, which, under the provisions of 
53 & 54 Viet. c. 8, s. 7, is required to be surrendered to the 
Local Taxation Accounts. 


Number of Proof Gallons of Home-made 
Spirits on which Duty was actually paid in each of the 
Five Years 1898 to 1902. 


The distiller is required to provide the vessels enumerated 
in the Spirits Act, and to conduct the manufacture in the 
' prescribed manner. But consideration is never refused to any 
applications relative to peculiarities in the mode of working, 
. and within the limits of the law there is as much latitude 
i given as is consistent with revenue requirements and the 
I legal obligations imposed on the distilling trade. 

Distilleries distributed as follows : — 


Enoland 

Derby I 

Essex 2 

Gloucester J 

Lancaster 2- 

Mitldlesox 2 

Surrey 1 


1898 

1 

.1.3.713,128 1 

81 1,855 

1899 

3.6, 188, .624 ' 

854.414) 

1900 

.39,921 1982 

913.2U) 

1901 

.37,707.953 

1,004.225 

1J>02 

34,760,381 

1, nil, 150 


Note.— T he difference between the flgiures given in the second 
column and those returuoU for consumption represents the quantity 
warehoused on drawback for exportation. 

One hopes that the officials of excise are quite cognisant 
of the latest and most improved methods of the Continent, 
especially Germany. That being so it is reasonable to 
assume that no obstacles would be raised to changes which 
involve more rapid and economical working — whether in 
conditions or plant, so long as the main considerations or 
duty raising are conserved. Here distilleries are not 
numerous ; there are 193 in the United Kingdom (possibly 
too many for brilliant competition), but they are large 
and, within the limits of permission, fairly well equipped. 

Dr. W. S. Squire, the eminent expert, says that in 
America one distillery produces 300,000 gallons daily, and 
is no larger than one in Scotland producing 60,000 gallons 
daily. 


Number of British Distilleries at Work in the Period 
from 1st October 1890 to ZOth September 1901. 


Year 

ended 30th ' 
September. 

England. 

1 

Sectlanil, 

I 

Ireland. 

United 

1 Kingdom. 

1801 

10 1 

128 1 

29 

167 

1892 

10 , 

130 

28 

1 168 

1893 I 

u 1 

132 1 

28 

171 

1894 

11 

132 I 

27 

170 

1895 

u 1 

132 

27 

170 

1896 

11 

139 1 

26 

! 173 

1897 

11 

143 1 

28 

182 

1808 

11 

167 1 

29 

197 

1899 

10 

161 

29 

200 

1900 

10 

169 

SO 

199 

1901 

0 

160 

2S 

193 


Tolal 9 

Scotland:— 

Aberdeen 19 

Argyll 33 

Banff 2t 

(aithneHS I 

Cltw'krnannim 3 

Dumbarton 3 

Dumfrio’^ 2 

?Minburgh t 

Elgin H 

Fife 6 

Forfar 3 

Haddington I 

Inverness 19 

Kincuidinc 3 

Lanark 9 

Linlithgow 4 

Nairn 2 

Orkney 3 

Perth s 

Renfrew . .. 4 

Ross and Cromarty M 

Stirling 3 

Sutherland 1 

Wigtown 1 

Total 

Ireland:— 

Antrim 2 

Cork 4 

Down 6 

Dublin 9 

Galway 1 

Kildare 1 

King’s County 1 

Jiondonderry a 

Louch 1 

Westmeath l 

"Wexford 1 

Total 28 

VitiXED Kingdom 193 
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Ufing materials (United Kingdom) in the year ended 
doth September 1901, estimated at : — 


Malt I? 1.1W5.799 

Unmalted grain 1,442,039 

Cwts. 

Molasses 843,708 

Glucose 8,377 

Sugar 719 

Other Djateriald 9,496 


The comparative spirit values of diflferent materials in 
producing wort are shown thus : — 

1 cwt. of Sugar M ill yield from 9—12 galls, proof spirit. 

„ Rirc .. .. 7—8 

„ Molasses ., „ 7—8 „ 


1 cwt. of Treacle will yield from 6—7 galls, proof spirit. 

• Malt n ,1 6—6*6 ** , 

„ Beet .. .. 8-9 

„ Mangold '> c 

wurzel) " ” 

„ Carrots „ .,6 „ . 

May we take it that on an average the produce from — 


Galls. 

1 quarter of barley mult M'ould be . . 18 

1 quarter of malt and grain 18—20 

1 cwt. of sugar 10 

1 cwt. of molasses 6—7 


Neither potatoes nor beets are employed. 

Equally from a (Customs point of view are precautionary 
measures needful, as the following figures will show : — 


Table sfiowiny the Number of Proof Gallons of Colonial and Foreign Spirits Imported into and Re-exported from the 
United Kingdom t and Home-made Spirits Flxported from the United Kingdom^ tn the period in 1897-98 to 1901-02. 


Year 

j Foivign and Colonial Spirits Imported. 1 

{ Foreign and Colonial Spirits Re-exported. 

Home-made 

ended 

,31frt 

March 

Rum. 

Brandy. 

i 

Other Spirits, j 

1 

Total. 1 

1 

1 

1 Ruin. 

1 

Brand3\ ! 

1 

Other Spirits. 

j 

Total. ' 

Spirits 

Exported. 


Proof Galls. 

1 

Proof Galls. 

! Proof Gulls. 

1 

Proof Galls. 1 

j Proof Galls. 

dh-oof Galls. 

Proof Gulls. 

Proof Galls. 

Proof Galls. 

1897-08 

4,728.460 

2.834,180 

1,784.734 1 

9.342,.364 

ij 876,283 

1 62,466 

281,206* 

1.159,964 

1 4,585,626 

1808-99 1 

6.177,662 

2.624,107 1 

1,604.767 

9,306.426 

1 916.219 ! 

69,823 

236,093* 

: 1.212,1536 

1 6.090,290 

1800-1900 

6.2514,923 

2,679,634 ; 

1,924,819 

10,739,106 

984,214 

65,869 

! 26.5.008* 

1,305,091 

6,284,611 

1900-01 

6.882,068 

2.650,101 

: 2.141,360 

11.673,619 

889.414 

60,944 

260,862* 

1.211.220 

! 6,773,718 

1901-02 

6,719.452 

1 1 

3,081,625 1 

1 

I 2.617,090 

12.418,067 

927.214 

60,408 

266,106* 

; 1,26.3,848 

i 6.312,219 


Including home-made and colonial and foreign spirits mixed in bond, the quantity for 1091-02 l>eiiig l.'il.lH galls. 


Fokeion Spirits. 

Quantities (1) Imported^ (2) Cleared for Consumption and Duty-paid^ and (3) Remaining in Bonded Warehouses. 


. 


1808 

1899 

1900 

1901 

1902 


Rum. 



Quantity Imported. 


Brandy. 


Proof 

Galls. 

2,Hfi4.180 

2,524,l(»7 

2,079.361 

2.650,101 

.8,081.625 


Quantity Cleared for Home 
Consumption. 


Duty. 


Quaniitity remaining in Bonded 
AVarehouses at clo.so of Year ended 
31st March. 


All 

other 

Total. 

Rum. 

Brandy. 

All 

other 

! 

Totnl 1 

! Total. 

1 

Rum. 

Brandy. 

Sorts. 




Sorts. 



Proof 

Proof 

Proof 

Proof 

Proof 

Proof ' 

Proof 

Proof 

Galls. 

1 <4alls. 

Galls. 

tialls. 

Galls. 

Galls. , .€ 

Galls. 

Galls. 

1.784,734 1 

9,5442,364 1 


, , , 

, , 

8,260.603 I 4,299,!H51 

8,132,000 

6,889,000 

1.6114,707 ' 

' 9,30»\426 1 


i ' 

. . 

8,127,940 ( 4,236,160 

7,202,000 

6,662,000 

1,924,819 

110,739,106 



, . 

9,304,16,3 1 4,898,930 

6,654,000 

6,002,000 

2,141.360 

11.673,619 




8,657,098 j 4.769,763 

7,3519.000 

4,793.(KMJ 

2.()1 7.090 1 

1 12,418.067 

4.083*414 

2,310*665 

1,JK)6,763 

8,21»9,842 ; 4,681,520 

1 

7,989,000 

.6.006,000 


All 

other 

Sorts. 


Total. 


Proof Proof 
Galls. Galls. 

277.000 14,298,000 
21H),000 I ]3.(»64,000 
.316,000 1 11,971,000 

374.000 ! 12.500,000 

4.58.000 13,463,000 


On the Continent, where distilleries arc numerous, com- 
paratively few are large. British distilleries for the most • 
part employ cereals, and, according to circumstances, j 
molasses, of which there are very considerable quantities ; 
when desired, or other saccharine substances, at a cheap 
rate, usually with a drawback or rebate as in the case of . 
molasses to-day. The quantity produced from molasse.s { 
is small and inferior in quality. Imported spirit is not as j 
ft rule inferior, much of it is excellent, but is not so suitable 
for whiskies ; it does not improve with age. The coarser : 
variety of imported spirit suffices for denaturing by com- i 
mercial methyl alcohol (wood spirit) for the methylated ^ 
spirits of commerce. (See T.H.,Vol. XX 1. [20], Oct. 31, 1902, I 
p. 1812.) It is chiefly produced from potatoes, which, with | 
beetroot, form the main agricultural staple of large parts ' 
of Germany, especially the northern. Distilleries exist in ; 
considerable numbers under supervision even more strict ; 
than here. They are, for the most, up to date and modern 
in conatructiony and in practically continuous operation. Jt i 
may bo well to remember that the governmental system I 
of Germany involves a peasantry, accessible for military j 
eventualities, by conscription, and after short sejgice, u i 
retuni to the soil, on which they must be nrtintained j 
ready for service if required. The soil is suitable for 
little else than the growth of potatoes in great variety, 
and the rearing of cattle# This population is for the most 


part employed in the industries, uoiisequent on such condi- 
tion?, whether direct or related, and the laud is maintained 
in a very high state of manurial efficiency, the cattle being 
fed largely on the artificial foodstuffs produced in the 
spirit and allied industries. As might be expected, the 
production of spirit was large, and in excess of the require- 
ments of the people or of industry. Yet the agrarian, 
political, domestic, and military conditions permitted small 
diminution of output. What was to be done ? Obviously, 
to discover outlets and uses. This has year by year been 
done, and whereas by the application of high scientific 
knowledge to increase and create, and the preferential 
effect of their patent laws, with enterprising and intelligent 
methods of business, German chemical and allied industries 
have grown apace. To some, but not the [same extent,' a 
similar result has occurred in thrifty France. 

It may be a digression, hut its importance may be 
gauged by perusal of an article in the American Monthly 
“ Review of Reviews entitled “ Ireland’^ Emancipation.*' 
The writer of the article views the approaching land settle- 
ment in Ireland with intense satisfaction and hopes — in a 
word, for our purpose, it means turning Ireland really into 
a truly agricultural country, capable of growdng potatoes, 
&c.,;a8 in Germanv, with varieties suitable for all kinds of 
land, and establishing distilleries on most approved 
systems, as in Germany. As tho result of experiments. 
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300 Tarietifeft of potatoes are kaowD. The «aii|e applies 
to some parts of England. The Stotistioal Abstract for the 
IJuited Kingdom for the last 16 j^rs giyes : — 


— 

1 Great Britain. 1901. j Ireland, 1901. 

Cultivated acreage 

Potatoes 

Other MUiylaiTous matter 
<’jittle 

32,41 7.44S acres | 1 (.219,175 acres 

577,2(W I (a5..S21 

1JJ3,708 „ 1.(199, .. 

6,760,804 „ 4,670,32.3 „ 

1 

Impoutations, 

1901. 


— 

Quantity. 

j Dcclart'd 

I Value. 

Declared 

Average 

Price. 

Potatoes Tons 

Mola.sses Cwts. 

Corn : 

VVlumt 

Parley „ 

Oats 

Maize ,. 

Other kinds 

Flour of whea t ... „ 

Flour of other kinds „ 

707,722 

1.709.074 

69,708.630 

21.873,430 

22,470,670 

.'51,372.700 

5,326,741 

22.570.430' 

2,79.5.908 

e 

1.851. . 587 

23.081,.372 

6,103,012 

6.. 347.719 
12,387.225 1 

1.767.727 i 
, 10,3 H,. 5 19 

1 1,080,710 ' 

Sh. per 
Owt. 

6 -23 

4*27 

6*62 

5*64 

5*66 

1 4*32 

U'ie 

7*77 

Total of corn.... j 

196,124,409 

j 61.175.290 



Cue can imagine our home distillers aghast at such a 
proposition, but the suggested additional industries required 
justify such a hope. One need only mention quite a side 
product, amyl alcohol. The demand in America, and 
now greater in Germany, for amyl acetate as a solvent 
for gums, us well as for explosives use is more than can 
easily be met ; amyl alcohol, 7/. a ton, is now fetching 
35/. a ton. One referred to bye-products — well, molasses 
and such like are used for spirit production even in this 
country niucih more than is supposed, and in Germany 
the residue is regarded with care ; lor, treated scientifically, 
it yields potassium salts. The International Sugar Jour- 
nal, 11)02-1, [47J, 602— 607, in an article on the by-pro- 
ducts of the sugar industry for making alcohol, states 
“ that, together with various chemical compounds extracted 
from the sugar, molasses, &c., residues, after the removal of 
the alcohol the profits are mado.’^ The article proceeds to 
describe the process of treating the residues^fter distilla- 
tion, for “ raw potash,” which contain 50 to* 60 per cent, 
of potassium carbonate. In small factories the residue is 
not converted into “potash” but is sold as a fertiliser, 
the rnaniirial value of which from I cwt. molasses is 
about 2s. 

It has been stated that distillation apparatus makers on the 
continent were willing to erect the latest and most approved 
plant here, on condition of receiving the residues so treated. 
It is stated on the same authority that the British system 
and regulations make this impossible. One can appreciate 
the difficulty a British distiller has to meet, but if the 
scrapping ot plant (and it could scarcely mean that) had to 
be faced in another national industry, notably that of steel, 
so, with the acknowledged wealth of the general body of 
distillers, ought the same to be possible, so that industries 
might return, dying ones revive, and new ones arise. On 
the other hand, assuming the industries resumed and 
re-created, the Government would rise to the occasion, and 
permit, as its staff and experience justify, much more frequent 
working, instead of seldom, as now. 

These observations are made in knowledge of the facts ot 
the agrarian needs of Germany in particular ; of the working 
on the continuous system, of the combination of every 
collateral interest of production of spirit, whereby, in fact, 
alcohol becomes a hyo, rather than the chief product. Wo 
are not unmin^ul of the tariffs against other nations — the 
^xisten^ of which enables that Government to give abate- 
duty Becoming to position of the dUtillertes, size, 
output, differentiating even between different industries and 
OSes. At the present moment ihe probabilities are that 


spirit will be dearer because there is no desire to export, and 
there is a desire to promote their own industries still more ; 
remember it costs money to pay thVrebate or bounties, and 
' so long as uses can be found and encouraged the Qoveru- 
I ment gains— the money does not come out of the distiller's 
: pockets but the nation's. 

The Chemist and Druggist, in its Trade Report of 
September 1902, referred to the negotiations then in progress 
among the distillers of Germany for the general reduction 
output, says: ** We now learn that at a meeting of the spirit 
ring (^Verwerthungsverbaud Deiitscher Spiritusfabrikan- 
teii),held in Berlin on September 15, it was decided, with 
the full approval of 90 per cent, of the members, and with 
the conditional assent of another 4 per cent., to limit the 
! production, and, as compensation to merchants associated 
with the ring for the increased cost of spirit, the discount 
rate was at the same time raised to 3C per cent. Both 
resolutions took effect on October 1 . In addition to this 
factor operating in the spirit industry, we are now able to 
furnish details of tffe new spirit law, already iu operation, 
j The taxes are, as iu the 1887 decree, of two kinds — 

; ‘ Excise ' and ‘ material,' or ‘ mash-tun ’ imposts. The 
j former is increased according to a scale which favours small 
manufacturers. Thus, a distillery producing 200 to 300 
I hectolitres per annum is taxed at 5 • 1 m. per hectolitre 
I whilst another producing 800 to 1,000 hectolitres pays 
7* 1 m. The incidence here indicated is, however, modified 
by the ‘contingent’ clause. Formerly, so long as the 
production of spirit in any German State did not exceed 
4*5 litres per head of its population, a reduction of 0*2 m. 
per litre from the Excise tax was allowed, the full amount 
only being charged on the excess. Now, however, the 
operation of this clause is motlified, and is to be revised 
by the Buudesrath every five years. At present a ceitain 
fraction, small for large distillers and gradually approaching 
unity as the concern decreases in size, is allowed to be 
produced at the lower rate. This tax falls due as soon as 
the alcohol is ‘ officially ' made, and a drawback of 6 m. per 
hectolitre is refunded to exporters. For the purpose of the 
‘ material tax ’ distilleries arc divided into ‘ agricultural ’ 
(using grain and potatoes), ‘ rnateriiil ’ (a euphemistic term 
for saccharin residues of various kinds), and ‘ industrial ' 
(including all concerns which cannot be otherwise classified). 
The first of these pays a mash-tun tax of 1*31 m. per hecto- 
litre of contents mashed ; the seoond, a tax graduated 
according to the matter employed — 0*25 m. for kernel fruits 
and rack wine, 0*45 m. for bijrries of all sorts, 0*50 m. for 
brewery and yeast residues, 0*85 m.for grapes, stone fruits, 
Iruit wme, &c., per hectolitre; whilst the third class is 
charged 0*2 m. for each litre of pure aleoliol produced, a 
reduction to 0* 16 m. and 0*18 m. being made in the case of 
old-established concerns producing less than 10,000 and 
20,000 litres respectively per annum. To belong to the 
agricultural class the owners of the distillery must grow 
their own raw materials on the neighbouring land, and the 
distillery residues must be applied as manure, 'rhe in- 
cidence of both taxes is also somewhat modified in the 
case of factories which have, during the course of the 
revenue year, altered their working material, or have for a 
part of the time made yeast instead of spirit. Both imposts 
are remitted on alcohol to be used for industrial purposes — 
heating, cooking, lighting, and vinegar-making — or when 
supplied to hospitals, charitable institutions, and scientific 
establishments. The increased taxation will not, therefore, 
have any effect on the manufacture of fine chemicals, such 
as alkaloids and synthetic remedies, nor will it arrest the 
development of infant industries, like alcohol incandeseent 
lamps and alcohol motors. The non remission of the 
* material ’ tax on exported spirit will, however, be felt by 
exporters, and will tend to decrease the British import of 
' potato spirit. Similarly, the total drawback of 6 m. allow^ 

I to exporters of alcohol and preparations containing it will 
! curtail the export of German tinctures, since this amount, 

> except ill the case of small manufacturers, who are lightly 
taxe^ sqarcely covers the Excise tax, and leaves untouohd 
the second impost. Another repmrkablc feature of the new 
law, foreshadowed in the Imperial decree of 1897, is the 
abolition of the permission to use duty 'free spiritA for 
medidinal purposes." 
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In the German Spirit Trad© Journal, the SptrituM 
Zeituny^ of Feb. 12, there appears a notab'e announce' 
raent which translatcillruna thus: Agreement/' that ia 
by the spirit ring, “ as to production for 1903 — 1904." 

Agreement aa to Production for 1903-04. 

** The carrying of the limitation of production in the 
current 3 ear has generally convinced the distilling industry 
that a firm limitation of the production cannot be backed 
for the future in order to obtain security of things gene- 
rally. This conception, which had already been mooted on 
the occasion of the departmental incetingf everywhere and 
without opposition, has led to an impoaiiig demonstration 
during the general assembly, on the 13ih February, of the 
members of the Convention. In this assembly, which was 
extraordinarily at tended, 11 resolution was carried unani- 
mously with a renunciation of claim to any discussion. 
Kecognising tho necessity of a renewed limitation of produc- 
tion for the year 1903-04; the mo^r, Zu Fullitz, Gross 
Faskow, has in the meantime made known the following 
fundamental principles : — The admissible quantity of pro 
duction is calculated again on basis of the avera|tc of pro- 
duction of the five years 1892 -97 — 1000-01, but is limited at 
about 10 per cent, higher than for 19C2-C3. In comparison 
with the admitted quantity for the current year, and in 
accordance with the general stipulations, the agreement in 
view for 1903-04 does not mean a limitation but an 
increase of production." 

2. As a minimum contribution of the aCTicultural potato 
distilleries— for 1902-03, 90 per cent, of the “ contingent." 
as is well known — a not inconsiderably higher percentage of 
tho contingent" will be asked for 1903-04. In order to 
enable a larger number of distillers to join, the general 
conditions shall this time be arranged in such way that 
those distilleries will be taken into consideration with which 
ctrtain deviations from the regular ways of working exist. 

The obtaining of declarations of assent is deferred till 
the autumn of tho year 1903, because only at the end of the 
campaign the exact gauge for tho admissible quantity of 
production for the new price w'ill be found ; it is also the 
intention of agitating for the engagement of the agricultural 
and industrial distilleries which receive a new ** contingent " 
in the meantime. The principles now published will put 
every single distiller in a position for his spring sowing to 
arrange matters as to the area to be planted with potatoes 
with a view to tho engagement of production for 1^904, and 
thus to prevent a falling back in the price of spirit." 

It is not permissible, nor if it were so, is it desirable to 
lead up to a discussion on tho relative merits or demerits of 
any national fiscal system on this occasion.^ But it is fair 
and reasonable to urge that everything possible within the 
limits of the system deliberately adopted shall be done for 
the creation aud furtherance of industries within the realm 
in which such system opeiates. May we not reasonably 
ask, as lovers of our country aud flag, whethtr as much has 
been done by Government departments as was possible to 
foster industry and trade ? Competitors of other nation- 
alities — friendly, perhaps (as well they may be) — have 
under our fiscal system been greatly favoured. Speaking 
broadly, transport, in.surance, and freight at through rates 
have certainly favoured them. Local port and dock 
charges and high internal freightage have not facilitated , 
our own exportation. Patent laws have hitherto distinctly 
protected our rivals, and a misdirected Merchandise Marks 
Act (justified only in one <lirection) has given an unasked 
and gratuitous advertisement to these same competitors — 
excellent customers, no doubt, as the export returns show 
them to be; so great indeed as to outweigh by far the 
business with our own colonies. It is probably this con- 
sideration mainly which affects any alteration of the fiscal 
system ot thb nation in its relations to our Colonial Empire. 

VVe may venture to recall a sentence from our President's 
address in Liverpool last year which may not have been 
remembered, but which, as a stimulus to thought and 
exertion, should be considered. He said, coifiSuding tho 
section of his address devoted to the « Decline of the 
Aniline Industry," " English brains created the industry. 
English enterpnse developed it. English legislative 
has been the cause of the decline." One cause is in a fair 


way to be removed by the operation of the new Paints 
Act and the rule< of procedure (which have been ‘^“7 
abstracted in our Journal). A further cause may b© 
in great part, if not entirely, removed by an amendment 
of the Finance Act of 1902. Clause 8, paragraph^ 2, 
giving power to ** allow drawback or rebate on JgrtlifA- 
made spirit^ applied to specified industries, petmitteH 
officially as need and discovery indicate " — unless, indee^ 
such a general administrative power already exists, as would 
seem to be the case, judging by the concessions and r^ates 
made on exporting tinctures, &c. May we hope for a 
lavourable cousideration of this suggestion ? Probably most 
persons are aware of the sensible coDcessions and rules of the 
Excise relating to the exportation of spirituous medicinal 
preparations, which came into force in 1889, after much 
negotiation and diplomatic urgency. It is quite true that 
tinctures and a very limited class of spirituous preparations 
could be exported under the old arrangement of the Customs 
“ special drawback or rebate upon exportation " (subject to 
conditions of bulk, &c.), but the regulations of the last 
decade liave been gradually extended and enlarged, until 
there is now no reasonable ground for complaint, ^bis is 
due to the openraindedness of the high officers of the Excise, 
the clear, straigbiforwurd way in Mhich ibe facts were put 
by the exporting manufacturers, and actually demonstrated 
in their laboratories. In 1896, when he had the honour 01 
being President of tho "feociety, this subject was referred to 
in detail. Experience has shown that the number of pre- 
parations might, and have beer, considerably extended, 
mixtures even of pure spirit might in certain cases be 
included — so far as an allowance upon the spirit actually 
contained and mixed in the presence of an officer. All 
this, be it noted, in the open premises of manufactures or 
wholesale druggists who had become licensed as “ Com- 
pounders" and paid the annual fee of ten guineas, without 
any locks, bolts, or bars. An inspection by an 
officer, samples taken by him, a declaration, an othcial 
analysis, are all the formalities. Then, soon, a cheque tor 
the drawback or rebate. This is the convenient and useful^ 
simple business of allowing a return of the spirit 
differential duty or Mirtax bd. per proof gallon with three 
per cent, for waste, and a margin for possible error 111 , 

Statement of the Number of Proof Gallons 
Spirit containtd in Tinctures, exported, and on which 
Vraivback was allowed in the United Kingdom 
in the under-mentioned Years. 


Years ended 
.'list March 

England. 

Scotland. 

Ireland 

1 United . 
Kingdom, 

1889 (throe 
months) 

1890 

1891 

1892 

18.>8 

1894 

1S96 

1896 

Galls. 

1,506 

9,715 

1 18,012 

20,888 
27.410 
41,902 
88,870 
' 56,463 

CJalls. 

*’20 

7 

1 2 ^ 1 

I 46 ! 

t 

Galls. 

; Galls. 
1,506 

9,715 

13,032 

1 :»0,895 

27,483 
, 42,008 

38,876 

I 56,463. 

Total 

209.832 

1 96 

209,928 


The statistics since 1896 are as below, by permission 

Drawback on Exportation of Tinctures, ^c. 
(with Allowatice for Loss in Manufacture.) 


Years ending 
3l8l March 

England. 

Scotland, j 

Total. 

— 


Gallons. 1 

Gallons. 

1 Gallons. 

£ s. d. 

1897 

56,780 1 

219 

56,999 

29,924 9 6 

1898 

67,466 

54 1 

67,620 

35.M8 9 0 

1890 

! 77,816 

1,076 j 

78.892 

41,418 6 11 

1900 

79,2?2 

1,464 ! 

80,726 

42,381 3 C 

1901 

92,194 

3,.348 

95,543 

52.038 6 

1902 

.305,867 

3,539 

109,396 

60,104 16 t 

Totals 

! 479386 

1 

9,600 

489,076 

261,875 1 < 
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anal^sis—in tbe case of compounded epirituous prepara- 
tion*. In the case of plain or mixed spirit of 8d. per 
proof gallon and no allowance for waste. These remarks 
apply also to the exportation under drawback of perfumes 
and flavoured essenoei, subject to suitable modiflcations. 
Thus it will be seen that something like a sum of 400,000^. 
has been returned to licensed exporters. 

On this, possibly, historic occasion, the author feels some 
satisfaction in having advocated and taken an active part 
in a movement which has rendered some service to Briiitih 
traders. He has lived to see the day when responsible 
officials have ceased to say “ never,*’ but welcome sugges- 
tions, with certain legitimate reservations, with eagerness. 

The Chemist and Druggist, in its issue of January 17, 
1902, recalls the fact that the privilege as regards chemists 
is contained in 16 Geo. II., c. 8, sec. 12, which Act was 
passed in the Session of Parliament that began on Dec. 1, 
1741, and ended on Nov. 16, 1742. The Act imposed 
duties on spirits, allowed drawback of tbe same in order to 
encourage exportation, and required retailers of spirits to 
take out a licence. Section 12 of the Act contains the 
following exemption : — 

Provided always, and be it eiiocled by the authority 
a'^oresaid, that this Act, or anything therein contained, shall 
not ext<.*nd to any physicians, apothecaries, surgeons, or 
chymists, as to any spirits or spirituous liquors which they 
may use in the preparation or making-up of medicines for 
sick, lame, or distempered jjersons only. 

The spirit duty was 1 15. per proof gallon ; we quote the 
duties specified in the old Act ; — 


For every gallon of low' wines or spirits of first extmetion 


Iroui foreign or uiiport<Hl materials (Ul. 

Ditto from malt or corn l«f. 

Ditto from brewers’ wash or tilts id. 

Ditto from any other sort or kind of English niaterials. . . 

For eyery gallon of spirits made in Gn.'at llrltian of any 

kmd of wine or elder imported fir/. 

For every gallon of strong waters or aqua vita made for 
sale of any ot her materials nd. 


It is curious to note that the piinciple of the drawhadkon 
spirituous medicines was in ecsence recognised by the Act. 

AW this points to the feasibility of currying on some 
industries in this country without overwhelming burdens 
or needless restrictions, and in part by the application of an 
already acknowledged principle. , One does not, can scarcely, 
ask for the system of bounties as in Germany or France. 
In the end, as one has said before, the nation must pay, but 
one feels convinced that the increased rev^iie from taxed 
profits, from many sources related to the industries from 
extended employment of labour directly and indirectly 
would go very far towards recouping the State for liberal 
consideration as regards products in the manufacture of 
which spirit, denatured or plain, plays a part. Nevertheless, 
manulacturers arc hound to play their part in employing the 
greatest economies, not only in plant and processes, but in 
the utilisation of every useful by-product. 

This Society owes a debt of gratitude to those gentlemen 
of the British Association Committee on this subject, 
and not least to our past Presidents, Sir H. E. Uoscoe and 
Dr. T. E. Thorpe. This concession again points to the need 
of consistency in this matter, for as Mr. David Howard and 
Mr. J. C. Umney point out *• It is useless to grant freedom 
for alcohol for research, if freedom is not granted for 
alcohol required as the result of research.” 


A year ago Geheimrath Prof. Dr. Otto N. Witt lectured 
at the Royal Institution on ‘‘Recent Developments in 
Colouring Matters,” and among other remarkable state- 
ments said “more recently still it has become the custom 
in thiscoinitry (Britain) to view dyestuff manufacture, not 
so much from its chemical or industrial side, as from the 
standpoint of the national economist, who contemplates 
tne values produced by industrial enterprise, and inves- 
ttgates the reasons why these values should he unevenly 
dutributed amongst tbe different nations, striving side by 
side for progr^s and engaged in friendly yet none the less 
ei^ competition.” The learned Professor disclaimed his 
intention to treat hts subject from that point of view 


(“ Wise Professor ! ”), yet, later on in his lecture, he tells that 
according to the rules of permutation 3,159,000 different 
individual dyestuffs are easily gucessible to our industry. 
Of these at least 25,000 form the subject of German patent 
specifications and of corresponding specifications in 
England, France, the United States, and other countries. 
Over 500 (of the diazo compounds, phenols and amines) 
are regularly manufactured on the larger scale, In Germany, 

There is much for research to do, with or without 
alcohol, hut tbe force of the observation made by the two 
gentlemen before mentioned U very considerably increased 
by Dr. Witt’s comment on our attitude. 

In the Chemiker Zeitung for Jan. 31, abstracted in tbe 
Chemical Trade Journal, the following, relating to the 
• effect of research in the colleges in Germany, 
j “ A landmark in organic chemistry is announced by 
j M. M. Richter in the issue of the same Journal for 
I February 4th. He reports that a hundred thousand organic 
compounds have now been described. In the years 1883- 
1888, the average number of new compounds described in 
each year was 3,580; in 1899-1900,6,270; and in 1901- 
1902, 6,700. A very large proportion of these compounds 
have been discovered in Germany, and this fact is to be 
ascribed largely to the policy of awarding the doctorship oa 
the condition that a thesis is to be submitted. Tbe exten- 
sive scientific productivity of the Colleges is closely con- 
nected with the prosperity of the corresponding industries. 
If the Colleges were to produce less original work, a bad 
effect would at once be produced in the various chemical 
trades. This, at least, in the author’s opinion.” 

When Dr. Silberrad’s paper was read (No. 12,Vol. XXI., 
June 30, 1902, p. 827) parliamentary sanction for what 
has been called “ duty-free ” spirit had not been obtained, 
and much was anticipated from this movement in official 
quarters, arising, as it then did, in some need in con- 
nection with the work of the Explosives Committee of 
the Government. That Committee consisted of Lord 
Rayleigh (chairman) ; Sir Wm, Crookes; the late Sir W. 
Roberts Austen ; Mr. Haldane, K.C. ; Sir Andrew Noble; 
Captain Tulloch, secretary ; with Dr. Silberrad as chief 
chemist. Mr. Haldane’s original motion in the House 
of Commons appears in the daily parliamentary amend- 
ments paper (No. 1567 of June 11, 1902), with this 
marginal note, “ Power to authv>rise use of spirits without 
payment of duty in manufactures.” (“ Hope rises eternal 
in the breast ! ”) The clause a.s printed appears in our 
Journal (No. 12, Vol. XXI., June 30, p. 878). There 
is not one word about any exception, pirtial or total. 
The Spirit Committee of this Society, prompted by the 
sanguine writer of this paper as convener, wrote a letter 
of thanks to the then Chancellor of the Exchequer, whoso 
reply was an acknowledgement of the letter and an inti- 
inatiou of its relegation to tbe department of the Inland 
Revenue. In due time the clause appeared in the Finance 
Act, 1902, but with an unexpected insertion of these 
words, “ Provided that foreign spirits may not be so 
received or used until the difference between the duty of 
customs chargeable thereon and the duty of excise charge- 
able on British spirits has been paid.” That is to say, a 
differential duty as heretofore of bd. per proof gallon. Aa 
regards this 5^., it was a year ago 4d., and the penny was 
probably put ou as a complement of tlie Corn Tax. But 
the blue-books show that, while the cereals are all taxed, 
a difference was made as regards maize, one of the 
principal cereals employed by distillers, who get ample 
consideration for the requirements of excise supervision in 
the surtax, referred to, on imported spirits and the export 
allowance on British spirits exported. In fixing these, 
regard has been had to the increased expense of manufac- 
ture consequent on having to comply with legal ^eq^^remeDtl^ 
but 4rf. was enough before. 

The rebate, or export allowance, as it is more usually 
called, is intended to recoup the home distiller for the 
additional expense to which he is put by the revenue 
restrictibns imposed on bis manufacture and for the com 
duty on the materials he uses. This allowance is payable 
only on spirits which are exported from a duty-free ware- 
house or are used iu warehouse for puiqioses for Whiett. 
foreign spirits are allowed to be used, and on the spirits used 
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m nsakiog ^etbylated'apirits- whtn the. spirit so methylated 
is exported direct froiQ the {Mremlfei of a methylator. The 
purwge of both allowance^ie to foreign-made and spirit 
of home manufacture on an> equal footing in the home and 
foreign markets. The, surtax (or difiTerential duty) ou rum 
or brandy is 4d. per gallon at proof ; on other imported 
spirits it is 5^/.^ The^ export allowance on rectified spirits 
and plain British spirits is 3d. per gallon, and on British 
compounded spirits 4 6d, per proof gallon. 

The value to technologists of the hoped-for concession 
of. duty-free spirit a& it. stood in Mr. Baldane’s motion 
disap^ars for us, who desire to recover lost industries or 
establish new ones ; spirit remaining 40 to 45 per cent 
dearer than for our competitors. 

Before 1855 many trades were carried on in Britain at a 
great disadvantage. The French were surpassing us and 
taking possession of our markets, owing chiefly to their 
materials being duty free, while in Britain there was at least 
12s. 6d. per gallon imposed on the spirits of wine. Inferior 
aubstitutes for spirits were used in many cases, and by these 
the character of the goods themselves was injured. The 
temptation to purchase illicit spirits was great. The subject ; 
was brought under the notice of the Treasury in 1853, by | 
a gentleman who had obtained a patent for an artificial ! 
lubricant, and asked to be allowed to use 6j>irit either free 
of duty or at a very reduced rate, ^lie Commissioners 
supported the application. In the 1. 11. report (1857), 
page 6, appears thus: ** In the year 1853 a gentleman 
who bad obtained a patent for an artificial lubricant as a 
substitute for sperm oil, applied to your Lordships to be 
allowed to use spirit in the manufacture of his lubricant 


dutyfree, or at least at a reduced rate. After a careful 
examinatipTi of his invention, ^ found not only that the 
spirit was rendered unfit for drinking, but that it could not 
by any means he restored to its original purity. We 
therefore recommended that the reOuest be complied 
with.” ’ 

This led to the experiments of Professors Graham, 
Hoffmann, and Redwood ; their report was satisfactoty, 
and legislation was resorted to." 

The subject of both German and Swiss denaturing was 
very fully dealt with in Dr. SilberradV paper in June last, 
before the Society (see Journal, 12, Vol. XXI., page 828), 
and no material modification has since been made. In the 
■ German and French official books, copies of which the Society 
has had pleasure of presenting to the recently appointed chief 
inspector of excise, Mr. Leah, the denaturing of methyl 
alcohol itself is specially provided for. This is necessary, for 
^ as most probably know, methyl alcohol may be a potable 
spirit, and is dutiable here at the same rate as a low wine,” 
and according to absence of flavour, even as ethyl aloohol. 
It is absolutely necessary in countries where wood spirit is 
largely produced to secure the impotability of this alcohol. 
Many years .ago, perhaps 40, Mr. Eschwege, still a member 
of our Society and resident in London, laid out a very 
considerable sum of money for plant for purifying wood 
spirit. His efforts were brilliantly successful, and a 
! inetbyl alcohol of very remarkable purity and potability 
I was produced in quantity. It w'as no sooner done than 
i stopped by the Excise. The inventor could not under the 
I then regulations be stopped or dealt with oflicially, although 
[ to certain knowledge he was inspected, and special regula- 


Rkpouts of the No. 103. 

Consumable Mefhylie Alcohol Employed Duty Free fur Tn lustrial Purposes. 


Noinendature. Suinmary. 


1.— Questions of Principle. | 

Definition of nietliylic In order to be considered «s unfit for consump- ; 
alcohol. tion as a bcvciuiife find to be freed from the ' 

expense of excise inspection and deualuration, 
j the alcohol must contain at least fl per cent, of 
acetone and H per cent, of pyrogenic impurities, 
which give it a distigrceuble eaip>reumatic 
odour. 

.Fixing of a general process i Addition, in the presence of officials, 13 kilos, of 
of denaturaiion. .sulphuric acid of dO" per hectolitre of con- , 

sumable ineth} lie alcohol. j 

Expense of an)>ervision. ... If the process of denat unit ion does not of itself ‘ 
guarantee the intorest.s of the Treasury,” and t 
jt becomes necessary to exerciso u com pie- ' 
mentary supervision, the expense of such super- j 
vision has to be borne by the manufacturer. 

Hedk^aments Grouped with ethylic alcohol from the llscnl ! 

point of view, methylic alcohol must pay lull 1 
duties, if it is present in the finished meUini- 
' incnt. 


I)Ht(‘s of the 
Heports of the 
Comite. 


1 tth March Ihfio 


liMh .Imu' 1901 


ilrd April l'.:ol 


Ctli March 1901 


Komar ks. 


Antipyrin 


11.~Avt?torised Jiranches rf Industry, 
Addition of 2 per cent, of bromide of methyl 


3rd Ajiril 1901 


Benzoate of methyl. 
Bromide of methyl . . . 
Ohloride of methyl. . 


Ollodion 


Dimethylaniline 

'Porinaldehydo (formol) .« 

^Oaflocyanino 


Monotnethylanitino 
Ortboform. 


EaHcylate of methyl 
•Colours for silk ...., 


General i>rocoss 

Geneml process 

Mix inetnylic alcohol and half its weight of com- j 
mercial hydrochloric acid of or 22®. 

Mix methylic alcohol with its volume of ether and ' 
addition of pyroxile : the collodion must contain i 
at most one i)art of methylic alcohol per one ; 
part ol ether and hold iu solution 0 grms, of I 
pyroxyllne per litre. | 

General process 

Addition, to the alcohol, of from 2 to 8 per cent, of 
industrial fornmldehydo. 

Addition of hydrochlorate of nitrosordimetbyl- ' 
aniline at proportion of 3 per cent, of the weight 
of methylic alcohol. 

General process 

General process or addition of from 20 to 25 kilos. . 
of Iwdrochloric acid of .80® B. per 25 kilos, of 
alcohol. I 

General process , 

Addition of 20 grms. of Indian Yellow” (a j 
colouring matter from aniline) per 100 lit res of 
pure alcohol. . ! 


12Ui June 19)1 
8th April 1901 
2Rh July 19 Jl 

Ist May 1901 


12th June 1901 
3rd April 1901 

24th July 1901 


12th June 1901 
24th July 1901 


8rd April 1901 
24th J uly 1901 


I 

I Complementary supervision at manu- 
i facturers* expense. 


j The manufacturer must represent at 
least 2 litres of collodion per litre 
I of methylic alcohol. 
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tioDi, if not o-chnnge in- th* la*. *«« neowary before this 
legally bo done. One eynapatbieea wtth the lOTentor. 
but BucTCse under our aystem could only have reeulted in 
practical prohibition, and, at the beat, eonceaaiona auch aa 
we now desire. 

Some time ago, when the subject of facilito was being 
considered as to methyl ^cohol, the 
permission, under supervision, for the use of methyl 
alcohol denatured with i per cent, of pyridine bases 
establisliing thus a precedent. The permission was not 
utilised, it is understood, because of the price of methyl 
alcohol, which is controlled by a ring whose export price is 
prohib'.tory as regards colour makers. Ihe balance, how- 
ever, may be restored when the immense resources of 
liil'isia are utilised and advanced, for, as is known, timber 
m sawn lengths, &c. is exported, but, comparatively 
recently, the sawdust, shavings, and dabrts genemny of the 
wood industry are utilised, and the results, incluihng methyl 
alcohol, made available. Yet regard must be had to the 
consideration before mentioned as to potability. 

‘ lu eonscquenco of this po.'^gibility in France, the regula- 
tions for denaturing methyl alcohol itself are definite. They 
are given in the table on preceding page. 

It is clear that, as a rule, some form of denaturing will 
l>e re(|uired as one condition of industrial expansion, as in 
flermany, France, or Switzerland. This being so, we may 
note the official statistics as to — 

Methylation. 

Table ahoH'ing, for Etijlnnd, Scotland, and Maud, 
and for the United Kingdom, the number of Proof Gallons 
of Home-made and Colonial and Foreign Spirits 
Methylated in the Period 1891-02 to 1901-02. 

Home-made Spirits. 


Year (‘udcfl 
:nst 

1 Enji^land. 

Scotland. 

Ireland. 

United 

Kingdom. 


Proof C Jails. 

Proof Galls. Proof Galls. 

Proof Galls. 

18ia-l>2 

2,r>9ri,205 

441,813 

2.5,172 

3,002,240 


2,498,118 

.‘5(52,177 

29,1*22 

2,889,317 


2.7(53,030 

309,902 

.33,883 

3.10(5,881 


; 2.840,278 

20.3,98" 

.34,789 

3,139,054 

I8ar,-!)(i 

3,492.(545 

309,(574 

35,7(5.3 

.3,838,082 

I8y»*-f»7 

' .3,(;0».12rj 

411,917 

42,832 

4,118,874 

181)7 !»,s 

3.943,582 

47(5.824 

40,1.515 

4,4(50.8(52 

18H8-yit 

: 4,149,128 

.587,088 

4.5,1.53 

4.7«I»3«H 

isyy i!)(]() 

1 4.280,437 

(54(5, (>(ti 

50,92(5 

4,978.027 


4,329,214 

1,010,334 

(592.48)5 

49,013 

6,070,713 

1V*01-U2 

575,000 

54,830 

4,040,770 

■ 


Colonial and Foreign Spirits. 


IHUl y2 

I a.')(5,423 

90,08.5 

8,425 

4,55,633 

18y2-03 

502,792 

77,055 

.5,070 

1 (545,617 

1 85)3 -in 

! 3)51.272 

74,145 

1,288 

; 4110,705 

181)1-1)5 

i .340,450 

107,493 


417,940 

i8y6-ytj 

; 21,5:J)5 

09,305 

l.i49 

91,9SK) 

1890-97 

1 24,103 

273 

, , 

24,436 

1897-98 

1 1,700 



1 1,70(5 

1898-99 

1 3,045 

785 


3,780 

189y-llH)0 

i 5.710 

635 


! 6.245 

1900-01 

1 120,3.32 



1 120,332 

1901-02 

519.325 

108,085 


627,410 


Total Homermade and Colonial and Foreign Spirits. 


1891-92 

; 2.961,678 

6.32.498 

33,597 

3317,773 

1892-93 

1 3,080,910 

439.832 

;14.092 

3334,834 

1893-94 

! 3,124,308 

384,107 

.35,171 

3,643,586 

1894-95 

1 8,180,734 

371,480 

84,789 

3,687,008 

1895-96 

1 3.514,181 

878,979 

36,912 

3,930.072 

1896-07 

1 3.688,288 

412,190 

42.832 

4,143,310 

im-98 

1 3,945,288 . < 

476324 

40,456 1 

4.462368 


1 4,152,173 1 

687323 1 

45.153 1 

60.926 

4.786.149 

1899-1900 

1 .4,286^47 

047,199 1 

4,084,272 

laoo-oi- 

1 4^449446 1 

692,486 i 

49,013 i 

6,101.046 

1001-02 

4.529359 1 

688,691 

54,830 

6368,180. 


For the sake, however, of reference when considering 
the suitability of denaturing agents for any special branch 
of industry, it tnay be Useful to include the latest ihforma- 
tion, thanks to Mr. E. J. lilillard, from “The Imperial 
Spirit-tax Law,*’ by Gustav Tiehmanu, where the reflations 
are explained in detail especially for the use of distillers. 

Denaturing of Denaturing is either complete or 

partial : in the former case it is considered sufficient to^ 
render the spirit undrinkable, and in the latter further 
measures are taken to prevent illegal use of tlie spirit. 

For complete denaturing, a mixture is used consisting of 
4 vols. of wood-spirit and 1 vol. of pyridine bases, to 
which must be added, at the time of mixing, 50 grms.of 
oil of lavender or oil of rosemary to each litre of the 
mixture. Of this mixture, 2*5 litres are to bo added to 
every 100 litres of the alcohol to be denatured. 

Complete denaturing may also be effected by the addition 
of 1*25 litres of the above general denaturing agent, together 
with 0-25 litre of crystal violet solution (hydrochloride of 
hexainethyl-;»-ro«aniliue) and 2 to 20 litres of benzol to 
every 100 litres of alcohol. 

For partial denaturing, the following special denaturing 
agents are to bo added to every 100 litres of alcohol 

(a) For industrial uses of all kinds, including the manu- 
facture of meciicines, 5 litres of wood alcohol or 0*5 litre 
of pyridine bases. 

(5) For the manufacture of brewerv glazes aud in the 
treatment of rubber goods. 20 litres of shellac solution com- 
posed of 2 parts by weight of alcohol and 1 part of shellac. 
The spirit used m preparing this shellac solution is to be 
considered as denatured so long as the making of the 
solution is officially supervised. 

(c) For the manufacture of celluloid and pegamoid, 
1 kilo, of camphor, or 2 Hires of turpentine, or 0*5 litre of 
benzol. 

((f) For the manufacture of sulphuric ether ; ethereal 
salts ; agaricin, podophyllin, and the gum-resins of scam- 
mony, guaiucum, and jalap; aldehyde and paraldehyde; 
white-lead and other lead salts, such as sugar ot lead, &c.} 
ethyl chloride and iodide ; bromo-, chloro-, and iodo-silver 
gelatin and similar preparations, as well as photographic 
papers and dry -plates ; cliloral hydrate ; glucosides ; collo- 
dion, and solutions of pyroxylin in spirit; pancreatln ; 
vegetable alkaloids ; salicylic acid and salicylates ; santonin, 
tauniu; coal-tar colours, including intermediate products 
and compounds used in their manufacture ; and chemical 
preparations not specified in which alcohol is no longer 
present, 10 litres of sulphuric ether, or 1 litre of benzol, or 
0’5 litre of turpentine, or 0*02.5 litre of tar oil. 

Collodion for trade use made from denatured alcohol must 
contain ni least 1 per cent, by weight of pyroxylin. 

(e) For the manufacture of chloroform, iodoform, bromo- 
form, and ethyl bromide, 1100 grms. of chloroform, or 
200 grms. of iodoform, or :100 grms. of ethyl bromide, It is 
permitted to dissolv'o the iodoform in part of the alcohol to 
be denatured, and to mix the rest of the spirit with this 
solution. 

The remaining sections refer to the raanufacturj of 
vinegar, coloured lakes, &c., but (f) states that for medical 
; and botanical specimens for educational purposes u de- 
natured alcohol may be prepared by mixing 1 litre of pure 
methyl alcohol and 1 litre of petroleum-benziue with 
100 litres of alcohol. 

(m) For making soda soaps, 1 kilo, of castor oil and 
400 grms. soda-lye. 

(n) For the manufacture of lanolin, 5 litres of petroleum. 

; benzine. , , , . 

j Such denatured spirit is not saleable, but can only be 
used after special permission, and is only supplied to well- 
i known bond fide manufacturers of the various article.^. 

I For general use, methylated spirit is made by the 
! admixture of per cent, of a mixture of woo(^ spi^ 
! (80 per cent.) and pyridine bases (20 per cent.) to the 
' natural alcohol. 
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Tbe following table serve! to show the extent of denaturing in Germany. It sbonld be remembered that the new law 
of 1902 aUo exclude! duty^fiee alcohol for use in pharmacy (see this Journal, T.B., Yol. XX1.> [20], Oct. 81, 1902, 

p. 1812) 


Spirits alloved Free of Taxation for Industrial and other Purposes in Hectolitres Pure AlcohoL 
K. Fischer’s Jahresbericht der chemischen Technologic, 1901, page 471. 


Year 


ipi 


From tho Total Quantity the Denaturing took place. 


(beginning 





V inegar 






Oct,l). 

o5 General 

=5 *-5 J;eria- 

tiiring 

« § ^ S ^ Agents. 

6 per 
cent. 
Wood 
Spirits. 

5 

and 
Water 
(Wine-. 
Beer-, 
or Yeast- 

1 Tur- 
ipentine. 

Animal 

Oil. 

Sul- 

phuric 

Ethr. 

Shellac 

Solu- 

tion. 

Other 

Sub- 

stances. 


o ojcj Cl 




Water). 

i 



1 


1890-91 

519,104 

24.3,7 :’5 

13,920 

1,100 

138,884 

.36,67.3 

41.975 

1,806 

1,262 

2,465 

1891-4)2 

651, .3(H) 

274,881 

13,321 

1,250 

1.34,967 

:i8.486 

41.701 

2,05)5 

899 ! 

2,005 

1892-93 1 

606.(570 

,315.254 

1.3,260 

310 

146,026 

.38,676 

49, 2518 

3.726 

1.250 i 

436 

189.3 94 

664.394 

.363,586 

) 2.9 12 

136 

154,937 

41,8.36 

48,098 

1 3.862 

l,.37l 1 

21 

1804-95 

718.806 

414.25)8 

14J)86 

209 

150,270 

46,695» 

49,769 

1 4.671 

l.:i95 1 

1,441 

1895 06 

808,279 

478.766 

17..383 

20(i 

166,351 

4 1.19.5 

6.3.762 

6.372 

1.607 

6,201 

1896-97 

867,458 

528,196 

20.254 

162 

1 162,470 

1 47.2<m 

(H),060 

6,094 

3,366 

6,474 

1897-98 

889,433 

628,764 

21,(950 

246 

1 160,409 

50.797 

71,676 

5.S03 

1.55)4 

4,372 

1898-99 

985), 966 1 

609,765 

23,513 

291 

1 103.(t29 

56A82 

76.140 

6,875 

1 ..500 

6,:155 

1899-1000 

1 043,13,3 

656,022 

2.3,055 

210 

1 161.672 

■ .58,947 

78.777 

4,95)5 

1 ,636 

7.506 


— __ 













Passed without being 
Denatured. 


Scien- 

tific 

Pur- 

poses. 


Sur- 
gical 
land Me- 
dical 
Pur- 
|K)ses. 


.-r ! 


1,375 

1,811 

1,454 

1,.508 

1,4«6 

l.SW 

1,573 

l,rt8ti 

l,9lrt 

1,911 


12,9:18 

14,503 
14.472 
11,933 
13,461 
17. 86(1 
18,1,32 
21,593 
22,5)91 
24,794 


Soap 

and 

Per- 

fumery 

Manu- 

facture. 


7,693 
8,887 
9.055) 
7,8.34 ' 
8,013 1 
2,670 
1.418*; 
1.626*. 
l.'147*i 
1,570*1 


Other 

Pur- 

poses* 


16,338 

154H)4 

14.521 

16.270 
13,138 

12.271 
16,069 
10,417 
21,162 
2.3,089 


• Since January 1, 1896, spirits free of toxaiioit for the inaiiufacturG of liquid perfumeries and hair lotions have cca-scd. During the last 
four years the quantities mentioned have exclusively Ijc'enused for the manufacturing of 8oai)M. 


As regards France, the denaturing ia effected according to the subjoined tables, translated by Mr. Dan Heuscr. 


Table of the Hranches of Industry for which the Employment of Denaturated Alcohol is authorised. 


Branch of Indust ry. 


Alkaloids, digitaline atro- 
pine, santonin. 

Aldehyde 

Ethylated aniline 


Antiseptics 

Camphor (Bromide of) ... . 
Chloral 

Chloroform 


I Date of the 

Denaturing Process. i Ilcp«>rt of the 

‘ Comite." 

CeuetRl process ; 9tii April 187:i 

i Dill Dec. 1874 

Mix the alcohol with 10 per cent, of sulphuric 13lh June 1874 
acid of ( 6^. or 20 per cent, of acid of 64®. 

Mix the alcohol with hydrochloric acid and the f 8th Dec. 1875 
base to be ethylated. , \ IHth F(‘l), 1H85 

Mix 100 litres of alcohol with 20 kilos, of hydro- 7th July 1886 
chlorate of ar dine. ! 

General process ■ 11th Feb. 1891 

Gene! al process j Fitli July 1887 

l*er litre of 96® alcohol to lepresent 780 grins, of 1 2ud Nov. 1881 
chloral. 

Omission of previous denaturation. Denaturatioii 3rd Nov. 1886 
ensues in the course of manufacture. 


Chlorofonn 


Collodion 


Colours obtained from coal 
tar. 


Diastase 


General process 

Mix the alcohol with 10 per cent, of chloral 
n*sidue. 

Mix the alcohol with an equal volume of ether 
and add 6 grms. of pyroxilme per litre. 

Per litre of alcohol of a stivngtli of 96° to repre- 
sent a quaiiiity ot collodion of at least 2 litres. 
This collodion must contain one part of alcohol 
per one part of ether, and hold in solution from 
12 to 16 grms. of pyroxiline per litre. 

A mixture of : 

60 litres of alcohol, 

60 litres of nitrol)enzol or of nitrotoluol, 

10 grain raes of caustic soda dissolved in 20 litres 
of alcohol. 

The alcohol is added to a solution of malt 


Idem. 

12lh Nov. 1884 
2nd Nov. 1881 


nth Oct. 1893 


eth June 19C0 


Sensitive emulsion (photo- 




Ether. 


General process 

Working up, and alcohol containing more than 
1 per cent, of essential oils for the manufactun^ 
of acetic ether. 

Addition of 10 per cent, of residue, 10 of sulphuric 
acid of 66®. 

Prolonged heating at 80®. 

The alcohol worked must be of un actual strength 
of at least 90°. ^ 


17th July 1895 
Ist Oct. 1899 


13th Dec. 1899 


Acetic tthcr 


A mixture of 100 kilos, of acetate of lime, and 
150 litre! of residues from sulphuric ether. 
Addition of 70 litres of alcohol. 


llth May 1802 


Remarks. 


The mixture to be poured on bi- 
chromate of potash. 


I’ass a current of chlorine tlirough it. 

The, alcohol is, in the presence of the 
olllcials^ poured into the stills, 
w here it is mixed with chloride of 
lime (.5 to 6 kilos, of chloride per 
litre of alcohol). 


On condition of inspection by an 
exciseman. 


Work in closed vessel. Supervision 
at manufacturer’s exj'ense. 


The alcohol is produced on the spot, 
and the establishment subjected 
to permanent supervision of the 
ofiicials. 


The proportion of methylene is cal- 
culated at the rate ot 10 litres per 
100 litres of alcohol at t0° (90 litres 
of pure alcohol). 

Ottlcial supervision is required. 


Xiroh 16. 193)-] 
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Tahlt of the Branchee of Indueirgf cont. 


Branch of Industry. 



Date of the 

Denaturing Process. 

Report of the 


“ ComitA” 


Ecmiurks. 


Acetic ether 

. . . . Mix alcohol of a strength 96° with 49 per cent, by 
j weight of sulphuric acid of 66° and 60 per cent.. 

1 by weight, of acetic acid of good odour, of 80° of 

pure ac‘id. 

10th July 1895 

1 


. . . . 1 Employed as a solvent for the manufacture and 
crystallisation of dimethyloxyquitiizine (a solid 
chemical perfume). 

' 


1. Tho parties concerned shall, in the 
presence of tho ortlcials, add a pro- 
portion of 5 ptu' cent, of residues 
from acotio ether coming from a 
preceding operation. 


First process (proportion by weight) : 

200 parts of acetate of sodium, say 1.52 kilo-?. .5. 

131 parts of alcohol of a strength of 96°, say 
100 kilos. 

i 261 parts of sulphuric acid of 66°, say 199 kilos. 

1 Seconu process (proportion by volu ne) ; 

20 parts of crystallisable acetic acid, good or bad 
tjiste, 93 litres. 

21 parts of alcohol of a strength of 96°, say 
100 litres. 

I part of 8uli>huric acid of 6 5°, sav 2 litres .5. 

28th July 1897 

2. Samples of residues from the pre- 
paration of acetic ether shall b>* 
sent to the central lalKiratorv of 
the Excise, where the most suiiahlo 
product for denaturation shall b ) 
settled. 

.Mcoholised ether 

. ... Alcohol used for mixing of ether is liable to tho 
consumption tax. 

27lh Doc. 1900 

.. 


llydrocliloric ethor 


Ether, 


Ether ... 

Idem ^ 

Idem 

i 

Idem i 

Idem I 

Idem 

Ether 

Idem ' 

I 

Sulphuric other ^ 

Fulminate of mercury .... 

■“Gazog^no” I 

^‘Glycerophosphate of limo *' 
Oils (reflnlng of) 


Mix equal weights of alcohol of and hydro- 
chloric acid of 21". ()ne>third of the aci<l is 
mixed at the hegiaiiing of the operation; the 
two-thirds are added in proportion to distilla- 
tion. 

Mix the alcohol with 10 per cent, of its volume 
of ether residues of typo No. .'1. Add to the 
mixture 10 per cent, of sulphuric acid of 00'^ or 
20 per cent, of acid of 5t®. 

licave in the alcohol the whole of tin* residue of 
previous operations, and add 21 per cent, of 
crude ether. 

Mix the alcohol with 15 per cent, of the ether 
residues and U percent, of sulphovinujacnd. 


Mix with the alcohol half its volume of organic 
acids, and etherise immediately afterwards by 
hydrochloric gas. 

Acetic ether.— Mix with the alcohol with 20 per 
cent, of residue.s from acetate of ethyl, and add 
10 per cent, of hydrochloric acid of 21'^. 
Hydrobromie ether (bromide of ethyl).— Mix 
25 litres, of spirit strength of IHP, with 2 > kilos, of 
bromine, and add subsequently to this mixture 

2 kilos, of amorphous phosphorus diluted in 

3 litres of alcohol of a strength of 90°. 

Mix 7 litre.s, 5 of spirit of a strength of 93\ with ) 
8*6 litres of sulphuric acid of 00" and 15 gnus, of , 
bromine. ) 

Hydrochloric ether and derivatives 

Mix equal woight^of alcohol of a strength of 90 \ 
and of hydrochloric acid of 21° Beaume. 

Hydroiodic ether (iodate of etliyline) 

Mix 0 litres of alcohol of a strength of 90°, 

4 kilos, of iodine, and 800 grms. of amorphous 
phosphorus. 

Nitric other.— Mix one part, by weight, of nitric 
acid of 30° and four parts of ahiohol of 90 ’. 
Ethylate of sodium (alcohol sod<3).— Mix 8 litres 
of absolute alcohol with 500 grms. of sodium. 

No addition of residues 


General process | 

Add to the alcohol the whole of the foul residues 
coming from the preceding operations. 

Add to the alcohol 25 per cent. of oil of turpentine > 
and 22 Tier cent, of mineral oil. ) 

Add to tlie alcohol 40 per cent, of oil of turpen- 
tine. 

The alcohol is added to the “glycerophosphate ” 
dissolved in an aqueous solution of sai uiiimouia 
and sal volatile. 

Mix the alcohol with the oils under official super- 
vision. 


25th Jan. 1807 


19lh Aug. 18H1 Type No. 3 has been llxed by the 
Comit6.“ 

The praams of denaturation by siil- 
phurio acid has been anthirised for 
manufacturers of “ suifovlnates.” 

19th March 18n I 


loth July 18ii5 . The mixture is p ;ured on an elhep- 

j ising base formed of lit) kilo^. of 
I sulphuric acid of 0(5® and 60 litres 
‘ of alcohol. 

14th Fob. 189 1 1 


Idem 


25th Oct. 1881 


2i)th Feb. 1889 7 
15th May 1889 ) 

2Hh May 1883 
Idem 


2oth May 1883 , 

25th May 1883 | .. .6 

31st January 1001) i Permanent supervision at raanuia 
turor’s expense. 

29th July 1874 \\ 

13th J une 1894 ) . 

6th Dec. 1876 ! 

23rd July 1873 \ ] 

2:kd Oct. 1873 > 1 


Cth June 1900 
18th Juno 1890 


Work In closed vessel. Permanent 
supervision at manufacturer’s ex- 
pense. 

Expenses for supervision payable by 
I the manufacturer. 


Essential oils Dissolve in a hectolitre of essential oils containing 

less than 6 per cent, of vinlc alcohol and show- 
i Ing at least 85°, 5 kilos, of resin or gum-resin. 
I and 2 litres of nitro benzol. 

“ Insecticides General process 

Iodoform j Idem 

Methylene i The quota of pyre^anous impurities has been 

, I lowered from 5 to 2*6 percent. 

Dressings (surgical) ' Idem 


PharmaoeuUc ext^tsi'.i! ! Idem 


13th Feb. 1895 


9th April 1873 
lUh Feb. 1891 
25th July 1894 

21st March 1894 
18th Oct. 1876 


Used for the manufacture of varnish. 


On condition that the alcohol uaeil 
in the manuflacfcure shall be evapo- 
rated and not be found agaiii in 
the production. 
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Table of the Branches of Industry ^ ^c. — cont. 



1 1 

i Dat« of the 

i 

1 Remarks. 

Branch of Industry. 

Denaturating Process. Report of the 

1 ! “ Coraite.” 


Transparent soap 

8ugHr ^cxtractinK hukot 
from inolHSses). 

Tannin 


I General process 

I The alcohol shall be consifieretl to lie denaturated 
1 on account of the use the article Ui put to. 

I Addition of pulverised gall-nuts 


^Tannins” 


General process 


Varnish 

Varnish or tinctures lor 
varnish. 

Malachite Gi*cen 


Varnish must contain 75 grms. of resin per litre 
in order to have the finished and mercnantablo 
charjudcrifttics. 

Same conditions as for surgical dressings 

As regards alcohol for polishing punM>8es, 4 kilos. 

of resin or gum-resin shall be aaded. 

Omission 


2nd Nov. 1881 
2(lth March 1394 

f 27lh July 181»8 "i 
i 2nd Nov. 1808 j 
f 0th April 1878 1 
■(. 0th Dec. 1874 j 
lOlh July 1800 


13lh June 1804 


27th Oct. 1900 


Work in closed vessel under perma- 
nent official supervision. 


The same fjivour is gmeted to 
msnufactuieis of varnish lor hat- 
making. 


Notk.— Ah regards the term " General Process,'* it is applicable to alcohol intended for industrial purposes and transformed on the spot 
into finished products. It is effected by denaturing alcohol of strength by approved Methylene to extent of 10 per cent, by volume. 


Alcohol, Denaturing of, in Franck, in 1885 — 1894. 
Zeits.jfiir Spiritusiud., 1896, 19, 289. 

The following figures represent the quantities of alcohol 
whicli were denatured in France in the years 1885 to 1894. 

Hcctol. 


1HS5 41),285 

1886 59.1UU 

1887 8r..KM> 

1888 I<»7,««i8 

1880 108.240 

'<-0,842 

1891 10.5,742 

1892 104,947 

189.1 106,909 

1894 120,798 


The quaptities of denatured spirit used for various pur- 
poses during 1890 to 1894 are given as follows : — 


For heating purposes. . . 
For lighting purposes. . 
For manufacture of 

varnish 

For manufacture of 
hatn, and in dyeing . . 
For manufacture of 

ether 

For menulocture of 

aldehyde 

For manufacture of 
fulminates, alkaloids, 

&c 

For destruction of 

insects 

For other purposes .... 


j 1S90. 

j 1891. 

1 1892. 

1863. 

1894. 

1 Hoctol. 

37,816 

1 4,114 

Hectol. 

46,705 

6,068 

licctol. 
52.509 
4,518 ; 

Hectol. 1 
63.702 : 

Hectol. 

6.5,826 

i;i08 

1 12,470 

11,781 

10,876 

11.740 ; 

11,205 

j 432 

210 

377 

617 1 

2,219 

: 36.961 

1 

27.926 

25,554 

•2,178 ! 

34,877 

! ’ 

9 

18 ^ 

45 

•• 

1 3, .350 

2.547 

1,816 ; 

2,557 1 

2.654 

: 9 

j 16,187 

2 

1 i.r>:j4 

8 

9,29<5 

5 

11.105 : 

IS 

2,601 


Produciion of Denatured Spirit in France. 



1 1901. 

1900. 


Hectols. 

Hcctols. 

2,656.282 

Of x^ich — 

Amylaceous Matter 

269,074 

1,006,933 

562.4.55 
: 96.675 

!Beet. 

578,628 ; 

973,2*25 

WinA 

i 330.^16 

149,407 


262,363 

174,6(Hl 


i 

I 


I 


I 

I 


Consumption of Denatured Spirit in France. 


Total consumption 

Of which — 

For lighting and heating 

For varnishes and lacquers 

251,565 221.214 

158,005 i 126,648 

18.481 1 14,702 

2.902 ' 2.760 


5,069 j 
743 
3.586 
2,766 
69,684 
429 

1 7,198 

692 
sfTlSO 
4,719 
64,878 
386 


For chemical ana pharmaceutical .... 

* For ether and explosives 

Knr BPipTitiifin miTUOSfiB. .............. 



The conditions for comparison being thus, it remains merely 
to state that Great Britain and America suffer together 
industrially in the matter of alcohol. 

The Americans sent a delegate abroad to examine the 
question in Europe. A very full abstract of the report, 
entitled “ Untaxed Alcohol for the Manufactures and Arts 
in the United States,” appears in Vol. XV., 1896, p. 928. 
We again quote Mr. Uroebazka. 

Ethyl colours cannot be manufactured with taxed alcohol 
in competition with foreign manufacturers who get their 
alcohol free of tax. Our main competitors — the manufac- 
turers of Germany — have tax-free alcohol, and are treated 
very liberally by their Government in that respect. 

One example — the important raw material diethylaniliue, 
and the valuable green colouring matter, “ Emerald Green,” 
derived from it— will be sullicieut ; — 


Value of 100 per cent, alcohol Dols. els. 

I gnll. or 6a Ih. Tux paid 2 48 

II b 0 ;J7 

Tax oil I gall 2 20 

Tux oil 1 11) 0 85 

Diethylaniline. — 1 lb. requires iu its production not less 
than I li). of 100 per cent, grain alcohol, rather more. 

Alcohol value in 1 lb. diethylaniliue Cents. 

Tax paid 18*6 

Free of lax 2*0 

Difference 16*5 


Tlio German product, diethylaniline, made with tax-free 
alcohol, is worth then less than 30 cents per lb. 

Emerald Green derived from diethylaniliue gells for 
about 50 dols. per lb. for the imported article, duty paid. 
It contains ethyl groups, correspoudiug to somewhat less 
than 40 per cent, of grain-alcohol, or 14*8 dols. per lb. of 
colour iu tax-paid alcohol, or more than 25 per cent, of the 
selling price of the colour, duty added. 

Alcohol, free of tax, per lb. of colour, 1 * 6 cents. 

The tax in this class of colours is prohibitive. It is 
impossible for us to manufacture them in competition ivith 
the foreign article. It also acts as a very serious bar to 
the consideration of ethyl alcohol in the inventive develop- 
ment of this important and highly scientific industry in this 
country. 

Where alcohol can ho recovered in part, the tax hampers 
very seriously. The cost, of the alcohol used in our manu- 
facture amounts to about 10 per cent, of the value of the 
colour (alcohol tax paid) ; with alcohol free, this would 
amount to a little more than 1 per cent., a very serious 
difference in the close competitive markets of recent years.” 

Since this was published, changes have taken place in 
the attitude of the Committee of Congress which have been 
entirely favourable, and a temporary delay of the question 
by an unconvinced secretary of committee or department 
has occurred lately. We may certainly take it ihat our 
friends, may we say the New York Section, will not be 
content with this setback in view of their recent industrial 
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nolicY In fact, there hw come to hand the following 
which follows closely the lines of the British concession on 
exportation of spirituous preparations. 

Dkawback on Alcohol. 

(Special correspondence to the Reporter.) 

Washington, Feb. 13, 1903. 

The Treasury Department has issued a series of regu- 
lations upon the aoplicatiou of the Palisade Manufacturing 
Company, of Yonkers, N.Y., for the allowance of drawback 
of duty paid on imported alcohol entering into the produc- 
tion of a variety of medicinal preparations. A feature of 
these regulations is a provision for the allowance of draw- 
back on the preparations referred to when exported in bulk. 
They arc as follows ; — 

“ On the exportation of certain medicinal preparations 
known as hemaholoids-arseuated (with strychnia), hema- 
boloids, kolacardinettes, and horolyptol, manufactured by 
the Pallisade Manufacturing Company, of Yonkers, N.Y., 
in the manufacture of which no other than imported alcohol 
was used, a drawback will be allowed, equal in amount to 
the duty paid on the alcohol so used, less the legal deduc- 
tion of I per cent. , , r u 

“ The preliminary entry must show separately tor each 
product the marks and numbers of the shipping packages, 
with their contents, and the number of bottles of a given 
nominal size contained in each package. The average 
quantity of the several preparations contained in each 
nominal size of bottle and in each shipping package must 
also be shown in the said entry, together with the per- 
centage of absolute alcohol appearing in the finished 
product. Each package must be marked to show its con- 
tents, described by the number of cartons and the number 
of bottles of each nominal size contained therein. 

‘•The drawback entry must show the total number of 
gallons of each kind of preparation exported, the per- 
centages and quantities of absolute alcohol aiipearing 
therein, the percentages and quantities of sudi alcohol to 
be added thereto, respectively, to compensate for losses in 
manufacture, and the aggregate «|uantity of absolute alcohol 
consumed in the several manufactures ou which drawback 
of duty is claimed. The said entry must further shoNV, in 
addition to il'e usual averments, that the exported articles 
of the several kinds were manufactured of materials 
and in the manner set forth in the manufacturer’s sworn 
statement. 

“ In liquidation, the quantity of absolute alcohol which 
may be taken as the basis for the allowance of drawback 
may be the quantity eonsuraed, as shown in the drawback 
entiy, but in no case shall it exceed by proportion for each 
preparation the quantity shown for the corresponding pre- 
paration in the sworn schedules attached to and forming 
apart of tlie manufacturer’s statement hereinbefore men- 
tioned. Samples may be taken, or sworn samples furnished, 
as ordered by the collector, for required determinations. 

“Entries covering any of the foregoing preparations 
exported in bulk or m packages different from those shown 
in the schedules herein referred to may be liquidated, a 
detailed sworn statement being first filed by the manufac- 
turer, setting forth clearly th(| changes made, which 
statement shall be officially verified.” 

The case of British manufacturers is put, in the report 
of the Joint Committees of the Loudon Chamber of Com- 
merce and this Society, which is quoted iu full, as being 
of importance under present circumstances. 

Report hy Special Joint Committee of Representatives 
of the Chemical Trade Section of the London Chamber of 
Commerce, of the Society of Chemical Industry, and 
of the Drug Club, regarding the Law relating 
to, and the Regulations affecting Spirits, 

See Journal No. 12, Vol. XXI, June 1902, p. 829. 

The Joint Committee having considered the law relating 
to the use of spirits, the regulations issued by the 
Government authorities thereunder, and the law and 
regulations in force in Germany and the United States, 
unanimously recommend 

1. That all natural alcohol, whether used as such, or in 
a compounded form for the production of medicine in 


which alcohol remains as snoli in the finished product, 
shall be required to pay such duty ou its spirit-proof 
content as shall from time to time he prescribed iu the 
Chancellor of the Exchequer’s Budget. 

2. That this Committee seek a conference wkh the 
officials of the Excise Department of the Inland Revenue to 
show— 

(1) That manufacturers in Great Britain and Ireland 
are under great disabilities in the use of alcohol in the 
manufacture of pure chemical pharmaceutical and industrial 
products, and manufacture of sulphuric and other ethers, 
chloroform, chloral hydrate, &c. 

(2) That the permission given about 40 years ago to 
manufacture sulphuric ether and chloroform from methy- 
lated spirit without excise supervision, as well as also the 
permission subsequently granted to make chloral hydrate 
from similar spirit, be withdrawn. 

(3) That it is desirable to obtain permission to employ, 
in buildings set apart for the purpose and under Excise 
supervision, methylic or ethylic alcohol duty-free iu all 
industrial or maiuifacturiug operations in which the finished 
product contains no alcoliol as such. (In the manufacture 
of chloroform, owing to secret processes and the possibility 
of the use of acetone or methylated spirit, together with the 
protection import duty on chloroform, the manufacturers 
do not like working in bond.) 

At the subsequent conference with the officials of the 
Excise Department of the Inland Revenue, it was shown — 
(1) That if alcohol could be bought at a price similar 
to the German spirit in (Jermauy (say 6d. to lOd. per 
gall.), and it were possible to work under not too oostly 
supervision, competition would be more equitable. 

With regard to the home trade, if the imported product 
were put ou a level with that made at home, i.e,, had to 
pay a duty corresponding to the spirit used in its manu- 
facture, including the differential tax of 4d., English 
manufacturers would then be placed ou an equal footing 
with foreigners as far as home trade is concerned. 

(*2) That the manufacture of many products which 
necessitated the use of alcohol hud drifted into Clernian 
bands. 

(S) That if a wide use of denaturing agents could be 
allowed, such agents as are not harmful to the product to 
be manufactured should bo used, and further, that it if 
essential to allow the spirit to be recovered by distillation, 
for use in subsequent operations. 

(4) That the denaturing agent should be either cheaper 
than the spirit or a necessary ingredient in the operation 
for which the spirit is used, because the cost of methylated 
spirit, where it can bo used, places English manufacturers 
at a great disadvantage. 

(^Nofe onCost . — Methylated spirit. Is. 6c?. to 2«, per gallon. 
Foreign spirit, Gd. to lOd., ami 4c?. tax, per gallon. Tho 
difference in cost is not entirely due to the high price of the 
wood spirit used for denaturing, but also to the fact that 
British grain spirit at I 5 . 8d. per gallon is used in place of 
foreign spirit at Grf. to lOd. per gallon and 4d. tax. There 
appears to be no reason why British spirit should not 
ultimately be produced as cheaply as German spirit if the 
spirit trade received sufficient stimulus ; and the protective 
tax of id. would make it possible for the industry to go 
on till the trade assumed dimensions which admitted of 
competition with Germany.) 

This report having been placed before the Board of 
Inland Revenue, they consented to receive a deputation 
from the Chamber of Commerce, and accordingly they were 
received by the late Mr. Steele, Chief Inspector of Excise, 
and Dr. T. E. Thorpe, Principal of the government 
laboratory. The result is fairly summarised thus ; — 

Firstly, — That the granting of free alcohol is too big a 
request, and the authorities could only even entertain it in 
the case of some special largo industry, for which special 
arrangements could be made, such as tho making of smoke- 
less gunpowder. It was urged as an objection that so few 
would take advantage of free alcohol und6r the necessary 
I restrictions, that it would practically make monopoHOa 
I (this, however, would scarcely matter ; the manufacture of 
I chloroform, ether, and morphia in this country are already 
practically idunopolies). - ^ 
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Strondlp. — ^Tbat the aothoritMf were prepared to con- 
sider KOiiiC cheaper denataring agent than naphtha (which 
add« about 4d, a gallon to the price of the spirit). 

77ii>d/y.~ That they would also consider whether, for 
special ouanufacturea, they could authorise a special dena- 
turing agent, choosing one, if possible, that formed part of 
the process in the manufacture of that particular article. 

Fourthly, — That for export they are prepared to extend 
the present system of drawbacks to almost any extent. 

Fifthly, — That they were piepared to consider the re- 
adjustment of the Import Tariff on any articles, such as 
chloral hydrate, where the tariff apparently does not at 
present take cognisance of the loss of spirit in the manu- 
facture, so that chloral hydrate could be made by the 
English manufacturers here, and they would grant the 
drawback on exportation. 

Now* it was known that the Board preferred to deal with 
representative bodies rather than individuals; hence the 
Joint Committee ; and it is possible that in the absence of a 
collective codified request, matters hung fire. Probably, 
however, the latest and most powerful incentive to action 
was the need of the Government itself for explosives. Then 
Mr. Haldane made his noteworthy amendment to the 
Finance Act of 1 902, being ably supported by Mr. J. Fletcher 
Moulton, K.C., Mr. Cawley, and others; but he did not 
confine himself to the requirements of the Government only, 
hut broadly to those of certain chemical industries. Our 
thanks are due, yet he can scarcely have been aware at the 
time of the effect of the limitations subsequently inserted. 
It is undoubtedly in answer to the inquiry made (sec Journal 
24, Vol. XXI., Dec. 31, pp. 1488-9, App. D.) by the Joint 
Committee that the regulations for industrial use, and the 
instructions to officers appearing below, by spe^l permission, 
have been issued, and in a few cases applied for. 

Thk Finance Act, 1902. 

Procedure to he observed in Connection with the Use in 
Manv/acUtres of Spirits on which Duty has not been Paid 
(6Vc. 8 of the Finance Act, 1902). 

1. Any person desiring to use spirits without payment of 
duty in any manufacture carried on by him, inu.-t make 
application in writing to the Commissioners <»f Inland 
Bevenue for authority to receive and use such spirits, and 
must prove, to the satisfaction of the Commissioners, that 
the use of methylated spirits would be unsuitable or 
detrimental. 

2. The applicant must give full particulars of the situation 
of the premises upon which and the purpose for which the 
apirits are to be used, together with a description of the 
process of manufacture. He must also state the means by 
which it is proposed to make the spirits unpotable before 
«nd during use, and the quantity likely to be required in the 
course of a year. 

8. Spirits on which duty has not been paid may not be 
delivered for removal to the premises of any person for use 
in any manufacture except from a duty-free warehouse. 
*nd upon production to the officer of ihat warehouse of a 
requisition signed by the person authorised to receive the 
epirits, on which there is a certificate, signed by the 
cupervisor of the district, that the applicant is authorised 
by the Commissioners of Inland Ke venue to receive such 
apirits. 

4, The quantity of spirits to be received at one time must 
not bo less than 100 bulk gallons, and the spirits must be 
conveyed direct to the premises of the person authorised to 
receive them, and must there remain without alteration or 
change, in the cask or package in which they were delivered, I 
until an account thereof has been taken by the proper ! 
officer, and they have been rendered unpotable io his I 

presence. . ... , . , 

5. Any peraon authonsed to receive spirits on which 
duty has not been paid must, if so required by the Commis- 
aoners of Inland Revenue, provide upon his premises a 
warehouse, structually secure to their satisfaction, and all 
such spirits received must be deposited and retaineCtherein 
until delivered on proper notiee to, an^ in the presence of, 
the officer. Ho must also, if so required, provide a room 
approved by the Commissidnm^ in which must be fixed a 


vat or other vessel of sufficient size to admit of at least 
100 bulk gallons of spirits being rendered unpotable at one 
time, and must also provide satisfactory accommodatiou 
for the officer of Inland Revenue iu attendance at hb 
premises. 

6. Security to the satisfaction of the Commissioners of 
Inland Revenue must bo given for the due removal, safe 
custody, and proper use of the spirits, and the due 
observance of all regulations aud condiikms made by the 
Commissioners. 

7. The substance or material to be used for the purpose 
of reudeiing spirits unpotable, and the mode in which the 
spirits are to be rendered unpotable, must be approved by 
the Commissioners of Inland Revenue, and the person 
authorised to receive spirits upon which duty has not been 
paid must, if so required by the Commissioners, provide a 
store to be approved by them, and used solely for storing 
and keeping the substance cr material so approved. 

8. No warehouse, room, or store provided in conformity 
with these regulations shall be open before 8 o’clock iu the 
morning or alter .'S o’clock in the afternoon, but officers of 
Inland Revenue shall have access at all times to the 
premises of any person authorised to use spirits under these 
regulations. 

9. Notice of the intention to remove spirits from the 
warehouse on the premises of the person authorised to use 

1 them for the purpose of being rendered unpotable or for use 
under these regulations must be given to the proper officer 
of Inland Revenue on a form of warrant, on which must be 
Kpecified the particulars of the spirits as warehoused, together 
with the distinctive marks and numbers of the casks, and 
the date of deposit iu the warehouse, and the spirits must be 
lendered unpotable in the presence of the proper officer, who 
may take au account of such spirits before and on comple- 
tion of the operation, aud may, without payment, take 
samples at any time of the spirits aud of any article in the 
manufacture of w hicli they are used or which may be on the 
premises of the user. 

10. Spirits which have been rendered unpotable under 
these regulations shall not thereafter be purified in any 
manner or be recovered by distillation or any other means, 
except with the express sanction of the (Commissioners of 
Inland Revenue. 

11. A person to whom authority is granted by the 
Commissioners of Inland Revenue to receive for use in any 
art or manufacture spirits on which duty has not been paid 

I shall pay to the proper collector of Inlanti Revenue, from 
I time to time, such sum or sums as the Commissioners shall 
j determine for the expense incurred for the attendance of 
an officer at his premises, and shall also pay duty on any 
deficiency in the spirits received upon his premises which 
may arise from abstraction or from any cause which may 
in the opinion of the Commissioners not be due to natural 
wa^itc. 

Dated this 1st October 1902. 

By order of the Commissioners of Inland Revenue. 

J. B. Miceus, 

Secretary. 

Memorandum for Official Use. 

[Note. — Permission ^ use this Memorandum for this 
paper has been kindly granted by the ('hairnuiu of the 
Board of Inland Revenue, Sir H. IF. Primrose, C.B., but 
it must be regarded as subject to revision and alteration as 
occasion may require . — T, 7*.j 

Tujb Finance Act, 1902. 

The Board take into consideration section 8 of the 
Finance Act, 1902, which runs as follows ; — • 

(1) Where, in the case of any art or manufacture 
carried on by any person in which the use of spirits is 
required, it shall be proved to the satisfaction of the 
Commissioners of Inland Revenue that the use of methyl- 
ated spirits is unsuitable or detrimental, they may, if they 
think fit, authorise that person to receive spirits without 
payment of duty for uso in the art or manufacture upon 
giving security to their satisfaction that he will use the 
spirits in the art or manufacture, and for no other purpose, 
and the spirits so used shall be exempt from duty ; 
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Provided that foreign epirits may not be so received or 
used UDtU the dtferenee between the duty of customs 
chargeable theioon and the daty of excise chargeable on 
British spirits has been paid. 

(2) The authority shall only be granted subject to a 
compUanee with such regulations as the Commissioners 
may require the applicant to observe for the security of 
the revenue, and upon condition that he will, to the satis- 
faction of the Commissioners if so required by them, 
render the spirits unpotable before and during use, and 
will from time to time pay any expenses that may be 
incurred in placing an officer in charge of his premises. 

(3) If any person so authorised shall not conipl3' with 
any regulutfoii which he is required to observe, he shall, 
in addition to any other fine or liability , incur a fine of 
fifty pounds. 

It is in the first place to be observed that the privilege of 
using spirit duty-free, as contemplated by the section, is to 
be a personal privilege, entailing personal obligations on 
the person or persous to whom it is granted; and it 
follows from this that there can be no question of the 
Board's granti ng any general authority under the section 
to classes of persons, but that each person or body of per- 
sons who desires to obtain the benefit of the section must 
make separate application to the Board, who will consider 
all the circumstances of each separate application, and form 
their judgment upon them. 

At the same rime, in laying down some general principles 
by which they will bo governed in dealing with applications 
submitted to them, it may be possible for the Board to 
indicate certain classes of cases to which the benefit of the 
section could not, under any circumstances, be conceded, 
and so to prevent the multiplication of applications which 
cannot possibly be entertained favourably. 

With this view, and also for the purpose of affording 
guidance generally to the public and to their own officers 
with respect to their policy in administering the law, as 
laid down in the section, the Board proceed to embody in 
this Minute the following observations on the subject : — 

The section reiiuircs that before the Commissioners can 
authorise the use of spirits in any “art or manufacture” 
— terms which they interpret as including the application of 
spirit to scientific purposes — two main conditions must be 
fulfilled, viz. - 

(a) It must be proved, to tlie satisfaction of the 
Commissioners, that the use of methylated spirits is 
unsuitable or detrimental for the particular purpose j 
and 

(h) The security of the revenue must Ije guaranteed 
by such means as the Commissioners may require. 

These conditions are cumulative, not alternative — unless 
both can be fulfilled there can be no question of a grant of 
the authority contemplated by the section. In every case, 
therefore, it will be necessary to scrutinise in the first 
instance the objections that may be alleged to the use of 
methylated spirits, and it is only after the validity of such 
objections has been admitted, that it will be necessary to 
proceed to consider whether, or by what means, the security 
of the revenue can be guaranteed. 4 

It was explicitly stated in the House of Commons, both 
by those Avho promoted legislation in the sense of the 
section, aud by the Chancellor of the Exchequer, who 
assented to it on behalf of H.M. Government, that it 
was to be understood that the Commissioners should 
exercise the discretion conferred upon them with great 
caution, and with a very strict regard to the stjcurity of the 
revenue ; and the Board themselves feel strongly that no 
other attitude would be possible for them. 

They intend therefore to insist on a strict observance of 
the prescribed conditions in every cese in which they may 
grant an authority under the section, and they will not 
hesitate to reject any, application in respect of which it 
appears to them that the conditions are not, or cannot be, 
adequately complied with. 

Further, as the duty on spirits is so heavy and of so much 
importance to the revenue, they consider that they may 
properly require that the advantage to be obtained by the 
use of dttty*free spirit should be substantial both in 
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character and in weight, and that the benefit of the section 
should not be accorded in cases of trivial importance or in 
the purely personal interest of individuals. 

In acco^ance with these principles, the Board will 
refuse to entertaiu applications under the section, as 
follows : — 

In respert of Condition, (a). 

Where in an art or manufacture the use of methylated 
spirit is attended by only slight and immaterial dis- 
advantage. 

In respect of Condition (Jb^. 

Where the security of the revenue cannot be guaranteed 
with reasonable certainty, and at reasonable cost of con- 
venieuco to the Department. (The cost in moiiej' will be a 
matter always affecting the applicant) 

It is manifest that there must be many cases in which 
the protection of the revenue would bo impossible, if the 
use of duty-free spirit were permitted, and of those there 
may be mentioned the following - 

(i) The manufacture of articles intended for human 
consumption, such as medicines, essences, aud tinctures. 

(ii) The manufacture of articles not intended for human 
consumption, but capable of being so used, if made 
with pure spirit or with spirit only temporarily rendered 
unpotable, such as perfumes or spirituous mixtures for 
purposes of illumination or of generation of heat or 
motive power. 

As regards cases to which the benefit of the section may 
be extended, the Board may say generally that they will be 
disposed to entertain favourably applications — 

(1) From recognised bodies formed for the advancement 
of science or of scientific education, and requiring to use 
pure spirit in processes of research or of illustration. 
Applications of this kind from isolated individuals will not 
commonly be entertained, but might bo so on the recom- 
meudation and guarantee of a recognised scientific body. 

(2) From persons engaged in an industrial enterprise of 
such magnitude and importance as to give to it a character 
of public interest in its bearing upon national trade. In 
any such case the concession will commonly be made subject 
to an obligation to render the spirit unpotable, before and*, 
during use, by such means as may be found to be most 
appropriate to the particular circum.stunces of the manufac- 
ture. Only in very rare instances can the Board contem- 
plate the use of pure spirit in manufacture, and then only 
subject to close and constant excise supervision. 

In every case of concession, of whatever kind, the^ 
person authorised will be subject to excise visitation, and 
to the observance of such regulations as regards receipt, 
storage, use, or recovery of spirits, and the keeping of 
accounts of the same, as the Board may prescribe. 

July 1902. H. W. P. 

Now let us consider the effect of these regulations and 
their meaning : — 

1. The applicantv must prove, to the satisfaction of the 
Commissioners, that the use of methylated spirits would be 
unsuitable or detrimental. It is by no means an easy 
matter to demonstrate this ; but if by “ methylation ” is 
understood as the Act of 1880, 43 & 44 Viet. c. 24, s. 123, 
sub-sec. 3, may on application include “some other sub- 
stance approved for the purpose,” the matter is easier. 
Wo all want ' pure ” undenatured alcohol in some cases ; 
and later on in the Memorandum for official use, paragraph 2, 
under “ Condition 6,” there is express provision for the 
same, under conditions. This view receives support from 
the association of the “ Conditions ” a and h, earlier in the, 
same Memorandum, with “ Art or Manufacture,” terms 
which they (the Board) interpret as including the application, 
of spirit to scientific purposes. 

2. There cab be no reasonable objections here ; ineiby- 
lation is clearly defined as making “ unpotable,” but not^ 
by any means at once or without experiment can a maon-' 
facturer, what kind of agent, much less what quantity, in a 
3 ’ear. Many applications of spirit are either “ unborn ” or 
have died prematurely owing to want of opportunity or 
suitable conditions. 

8, 4, 5, 6, 7, offer difficulties which, however, are by no. 
meant Intarmountable. 
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8. I« Only reasonable if it is nnderstood asapplyinfi: to the 
store or ^^arehouse as to time — ^but quite reasonable as to 
access. 

9. Is a matter of detail, and reasonable. 

10. Opens up a rather important question as to recovery 
of spirit. In one's opinion there should be no difficulty in 
satisfyinpr the Excise that the spirit so recovered shall be 
iippotahle. A number of experiments have been made 
with the writer’s cognisance, with mixtures of spirit and 
denaturators in the proportions indicated in Dr. Silherrad’s 
report, and without results detrimental to the principle of 
unpotability. This point was conclusively settled in 
America at the works of Mr. Cooper, at Newark, where, 
with very elaborate apparatus, they did not succeed in | 
denaturating spirits. Any one who wanted to defraud the 
Government would not proceed in that way. 

11. The provision for paying duty on any deficiency in 
the spirits received upon premises from abstraction is ‘\frmn 
any cause ” which may in the opinion of the commissioners 
pot be due to natural waste** contains the germ of an 
important question. What “ cause ” is to he raised, and 
what is ** natural ** waste ? 

Then, if any reactions in manufacturing work out to 
theoretical results, as some of ns know to our cost, and 
notoriously with spirit and spirituous derivatives, waste is a 
quantity not avoided. How much then may be regarded ! 
as natural ? Happily, we know we have intelligent, able, ! 
and sympathetic administrators of the law, whose servants [ 
-they are, and a committee of three could, in most cases, 
settle that point. 

The memorandum for official use is even more important 
<han the “ Procedure,” since it defines the limit of responsi- 
bility — the obligations rightly are personal. No impersonal 
or general permission will bo given. One notices the word 
** privilege ” if the conditions are complied with. May we 
not enquire whether, assuming compliance with reasonable 
conditions, it is not a ** right ” ? We may let that pass under 
coyer of the words applying to the commissioners, ** if they 
think fit** It wouhl appear from paragraph 2 of the 
memorandum (July 1902), that the board contemplate 
numerous applications, and proceed to indicate limitations. 
The ob.servations upon sections I. and 11. of the “ pro- 
cedure” rules apply bore, but the. memorandum expressly 
draws attention to the conditions, a and 6, and these must 
bo taken together. To 6 there can be no possible objection, 
but as regards o, if a wide range of approved “deuaturants ” 
be already proved elsewhere of use and allowable, little 
difficulty on that count should arise. From the wording of 
the latter part of paragraph five, it may be assumed that, 
subject to the security of the revenue, pure undenatured 
spirit will ho allowed where inevitably necessary*, as in 
certain cases it must be. 'fhe next two parag^raphs are 
consistent and, in view of the revenue question, reasonable. 
But again it is well to emphasise the fact that we are seeking 
to add to the uses for spirit not necessarily undenatured in 
every case. 

To the following paragraph, 8, the immediately foregoing 
retnark applies — triviality is a question of degree. If the 
industries do not exist now, and can only do so by the help 
of concessions which have given our rivals 25 years start, 
they will be small at first, and probably concentrated in few 
han^s-pposstbly some form of syndicated manufacture, a 
form not inconvenient to the authorities, and having much 
to redommend it. This may be what is involved in the use 
of the words purely personal interest of individuals.” It 
is inconoeivable that anything will be done for nothing; 
therefore indirectly^ someone must benefit. Condition a. 

X% is reasonable in itself ; but if the suggestion of “ syndi- 
cated” manufactures is entertained, then the slight and 
immaterial can easily within the group of manufacture 
syndicated. The same remark applies to the first paragraph 
Of condition 6*. Yet when clause (i)' is considered one is 
iuclined to inquire what, under that he^d of medicines is 
not for human consumption. Essences and tinctures lend 
themselves to no doubt on this head. By ** medi^^s ” one 
presumes is meant liquids containing alcohol, and for 
internal use. It may seieJy he presumed few will hesitate 
there. Clause (ti), however, is obviously too nam)W, for | 
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while the limitation may lightly Upply to perfumed, it might 
not broadly apply to spirituons mixtures for purposes of 
illumination or for the generation of heat or tuotive 
power. It is for these latter uses some of us hope for a 
wide use of suitably denatured spirit. The statistics 
regarding continental use for such purposes are at least 
interesting. Spirit docs actually rival other motor, lighting, 
and heating agents. Further, as regards the ‘‘ Memoran- 
dum ” and its concluding par^igraphs (1) and (2) may in 
general terras he agreeable, but again the permission to use 
undenatured is implied in the words Only in very 
rare instances can the Board contemplate the use of pure 
spirit in manufacture, and then only to close and con- 
stant supervision.” Logically it will be permitted subject 
to cause shown and leave obtained. At any rate, one does 
not think that, taking into consideration the interests 
involved, and especially the absence of experience here, the 
regulations are extreme. 

Mr. John C. Umney, in his admirable letter of December 
Ifeth, 1902, to the J'mc.v, commenting on the “futility of 
granting free use of alcohol for research, when the final goal 
of chemical research, namely, the advancement of industries, 
cannot be carried out under existing fiscal conditions,” 
remarks “that the encouragement of facilities for research 
in England by the use of duty-free alcohol might afford 
material assistance to the manufacturer in competing 
countries, and we might have a second and even more 
tlisastrous repetition of that which took place in the 
latter half of the last century in the aniline dye industry, 
and which left such marks on chemical manufactures 
as may possibly never be obliterated.” All that is a.^ked, 
once more, we say, is consistency and equal conditions 
in one way or another with our rivals — subject only to 
Imperial conditions. Admittedly in the main, by both 
political parties alike, a radical change in our fiscal policy 
as regards imports is impossible, Mr. Hauhury, President 
of the Board of Agriculture, said last month “that asking 
for protection was like crying for the moon, because no 
Government would assent to it.” Modifications there may 
be, but a change so completely like our rivals is out of 
the question, with meagre populations in the vast areas of 
our (’oloulal Imipire. The clause in the Customs Consoli- 
dation^ Act of 1876, 39-40 Victoria, chap. 35, still exists, 
but it IS a weapon of little value in these times in view of 
just before-mentioned fact and our enormous business with 
the continent of JOurope, and its extension beyond the few 
articles now treated thereunder would bo fraught with 
serious results. (See Circular Letter, Journal 24, Vol. 
XXI., December .31, 1902, pp. 1488—9, Appendices F. 
and G.) Retaliation is impossible. 

Appendix H. in same number of .Tournal, with its six 
questions formulated by Mr. ,1. C. Umney, and signed 
jointly with him by the writer, has been answered 
unequivocally. To questions — 

1. Are you in favour of the use of alcohol free from 

duty for manufacturing purposes ? 

All reply “ Yes.” 

2. Are you of opinion that the revenue would suffer by 

such provision, taking into consideration the fact 
that industries non-existent could be established and 
industries existent could be extended with corre- 
sponding employment of increased capital and 
labour and advanced income ? 

All reply **No.” 

3. Would the trade in which you are interested be 

influenced in its home aspect by the imposition 
of a duty on the substances upon which duty cati 
can now be imposed at the will of the Treasury (see 
Appendix F.), but which has not hitherto been 
done ? 

A few think beueficiall)^ ; but the great majority; 
deem furthef operation of the Act of 1876 would 
have a bad effect upon business with our colonies. 

4 . Would your trade with our colonies and other oouc tries 

be materially increased by the use of aleohbl free 
from duty for manufacturing purposes ? 
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The nianafactarere of fine chemioalfl, alkaloids, 
and aniline dyea answer « Yes.” but the manufac- 
turing pharmacists appear satisfied with the existing? 
drawback on exportation, except as regards solid 
extracts and similar articles. 

5 _(a) Is there any chemical product, in which alcohol 
plays any pari, which you cannot make in com- 
petition with other countries, if you had the use 
of duty-free alcohol ? If there is such a product, 
please name it. 

None. 

(6) Arc there any processes, in which alcohol plays 
a part, which you cannot carry out, or chemical 
products which you cauuot make in competition 
with other countries, unless you have the use of 
duty-free alcohol ? If so, please name them. 

A very considerable number. No complete list 
has been made out, being too great, but most name 
antipyriu, phenaceiiu, chlorethyl, See., alkaloids and 
dyes. 

6. Will you compile a list of those industries that could 
he extended by the use of duty-free alcohol, giving 
according to your expericuce as far as possible the 
the specitic articles, the manufacture of which would 
he influenced ? 

It nuiy be well to give some idea of what well-qualified 
aud typical technologists regard as requiring the use of 
duty-free alcohol. One member, in answer to these ques- 
tions, writes : — 

To 1. — I am in favour of the use of alcohol free 

from duty for manufacturing purposes. 

To No. 2. — 'i'lie loss to the revenue of duty on alcohol 
will be more than compensated by a progressive develop- 
ment of the chemical industry generally. At the present 
day alcohol (‘liters into a great many manufactures, mostly 
of a higher class, ou which good profits are obtainable, aud 
which arc largely consumed. Alcohol will still bo more 
generally used in the future. To burden this product must 
necessarily interfere with business, givirfg other countries 
which have low-priced alcohol all the opportunities. 
France, which charges heavily on alcohol has a small 
chemical indusrr as compared with Germany, or even 
.Switzerland. 

If, therefore, alcohol is duty free and consequently 
cheap, competition will be possible, new industries must | 
spring up, ami those existing will be able to cover more ! 
ground. One demand creates another. The present duty 
is certainly crippling an entire industry. 

To No. — I am in favour of a duty as per Appendix F. 
It would be a great hedp to the new industries that must 
spring up if duty-free alcohol is decided upon. Such a 
duty, ou the finished or intermediate products for the 
manufacture of which alcohol is used, would be only fair. 
Other countries, with cheap alcohol, have had for years all 
in their favour. The practical exploitation of research was 
not hampered, they had every chance to gain experience 
and to improve their methods of manufacture. They secured 
largo profits from this country aud had it all their owu way ; 
there was no fear of competition. The British manufac- 
turer would not direct his chemists to invent anything which 
would be prohibitive on account of the duty on alcohol, nor 
would he care to spend money on letters patent. Of course 
he might invent manufacture abroad, and then import duty 
free. This would be business, but it would not employ the 
British workman. What we want is to produce here and 
to buy as little abroad as possible, seeing that there is such a 
lot of chemical raw material at our disposal. 

To No. 4. — At present we cannot compete abroad. 
Only 10 — 15 years ago a lot more business passed through 
British hands for the colonies than now. Hamburg is now 
a big export centre. Since then the continental manufac- 
turer has secured the foreign markets, he does no more 
require a middleman, and many products cannot be made 
in Great Britain, which is thei^ a dead Utter. This refers 
not only to pharmaceutical products, but also tp a good 
many aniline dyes, iu the numufacture of which alcohol is 
used. Many patents have lapsed, or are about to lapse, 
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for products which could be advantageously manufactured 
in this country, if there was free alcohol. 

To No. — I know of no product, where alcohol plays 

any part, that could not be made in this country. 

To No. 5b and 6. — I attach hereto particulars of raw 
j materials used in the manufacture of antipyriti, pheuaoctid, 

I and chloraethyl. I can give full details to show the great 
! hulk of material used, the complication of the manufacture 
I of the first two and consequently the employment for 
the labouring man that would result from it. When prices 
j were on a high level, France, Germany, and Switzerland 
I manufactured antipyriu, then prices dropped, and Franco 
: had to give up. England was uo where, liuully, because 
there was a patent, and if there had not been one, it would 
not have been able to produce, on account of the duty on 
alcohol. 

}ie&um6 of alyove. 

** It seems quite evident that to charge a duty on alcohol 
j cripples a whole industry, hampers development, research, 

;• and stints progress. Alcohol must he free to the British 
! manufacturer, he must he able to handle it as he likes for 
i his legitimate purposes. He must be al)Ie to use it pure, to 
j distil and re-distil it, to extract and r(‘gain it from residue, 
and to resume it in his works in such a condition as he can 
easily rectify with as little cost to himself as possible. 
In Switzerland denaturing with Methyl Violet or other 
suitable aniline dye is considered sutficieut. As all alcohol 
received by a manufacturer would probably bo entered iu a 
special book, alcohol regained from residue could also be 
entered as fresh arrival, specifying of course from what 
obtained. Naturally the free use of alcohol would 
necessitate the erection of stills, which might be taxed, 
but slightly only, to ensure registration.” 

Undoubtedly free or cheaper alcohol is necessary for 
the proper development of the chemical and pharmaceutical 
interests of this country. It is unjust to deny it. That 
these industries are fairly prosperous under present con- 
ditions is marvellous. Measurably successful under their 
present disadvantages, what could they not accomplish if 
they were placed on an equality with German chemical 
manufacturers ? 

(Contribution by 3fr. A. G, Grem, F.I.(C.y F.C*S,, 

Professor of Dyeing in the Yorkshire (Jolleye, Leed.s, 

to the Question of Alcohols in the Coal-Tar Industry. 

1. Dyestuffs and other Coal-Tar Products into which 
Ethyl Alcohol enters as a Constituent, — Monotbylhiiline, 
diethylaniline, ethylbL'iizylaniline, ethylorthotolinidine, 
ethylamidophenol, diethylamidophenol ethoxybenzidine, di- 

1 phenetidine, dieihylamidobenzaldehyde, phenacetin, anti- 
1 pyrine, ijuinaldine, &c. 

! Brilliant Green, Tatent Blue V, Acid Green, Ethyl Violet, 
i Fast Acid V iolet, Various Acid Violets, Night Blue, Thio- 
I carmine. New Methylene Blue, Nile Blue 2 B, Spirit Eosine, 
i Pyronine B, Rhodamine B, and 6 G, Quinoline Yellow 
Chrysophenine, Diannne Yellow N, Diamine Scarlet SB, 
Anisoline, and a number ot valuable blues and blacks of the 
“diamine series.” 

2. Dyestuffs and other Coal-Tar Products into which 
Methyl Alcohol enters as a Constituent. — Monomethylani- 
line, dimethylaniline, methylbenzylaniline, dimetbylmctami- 
dophenol, raethoxybenzidine, diaiiisidine, dimethyiamido- 
benzaldehyde, dimethylalphanaphthylamine, diniethylpara- 
phenylene diamine, tetramethyldiamidobenzophenone, 
tetramethyldiamidodiydienylcurbinol, vanillin, &c. 

Malachite Green, Patent Blue B N, Light Green S F, 
Victoria Green, Victoria Blue, Methyl Violet, Crystal 
Violet, Fast Green, Acid Violets, Indophenol, Prune, 
Meldola’s Blue, Gallanilic Violets, Muscarine, Gallamhie 
Blue, Basle Blue, Nile Blue A, Capri Blue, Methylene 
Blue, Neutral Violet, Neutral Bed, Neutral Blue, Azine 
Green, Indazine, Acridine Orange, Thioflavine, Pyronine G, 
Auramine Bcuzopurp urine 10 B, Azo Violet, Benzoazurine, 
Heliotrope, Azoeosiue, and others. 

3. DjfeBiuffs in the Manufacture of which Pure Methy. 
or Ethyl Alcohol is required as a No/ycn/.-— Gallocyanine, 
Gallanilide Violets, Gallaihine Blue, Muscarine, Rho^taltte 

c 3 
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a O, Anitoline, Eo8ine8, and many others. It is also used 
M a sol rent in the extraction or crystallisation of many 
intermediate products, for which the uie of methylated 
spirit is very unsuitable. As important cases of this may 
be mentioned :~->Salicylic acid is used in lai^e quantities 
by brewers as an antiseptic agent, also in the mniiufacture 
of various salicylates, which are largely employed in medi- 
cine, and in addition forms the raw product of a series of 
important dyestuffs, such as Chrysamine, Chr^’sopheoinc, 
Diamond Black, and others. Tannic acid is used in medi- 
cine as a mordant in dyeing and calico printing, and 
also forms the starting point for the inanulacture of gallic 
and pyrogallic acids, the former of which enters into the 
constitution of a large number of important colouring 
matters (such as Oullocyanine, Gallamiue Blue. &c.), and 
the latter has a very large sale as a photographic developer. 

In Classes 1 and *2 the alcohol disappears entirely, entering 
into the chemical constitution of tho new compound, from 
which it could not possihl}’ be again recovered by any 
practical means. Jn Class 3 the alcohol employe<l as a solvent 
18 recovered, rectified, and used again for the same purpose. 
Jn roost cases there would be a loss of from 5 to 10 per 
cent, on each operation. Miiny colouring matters, such as 
gallocyaoiue, appear in more than one class, since alcohol 
is used in their manufacture, both as a constituent and a 
solvent. The colours for the umnufactiirc of which pure 
methyl or ethyl alcohol is required, constitute a considerable 
proportion of the total dyestuffs imported into this country, 
and must have an aggregate annual value of several hundred 
thousand pounds. With one or two exceptions they are not 
manufactured at all in England, and in these ca.scs only in 
small quantity compared with the foreign production. 
Amongst the causes for this, the necessity of pure, cheap 
alcohol for their manufacture is a factor of considerable im- 
portance. The coal-tar industry is a large and growing one, 
but its development in this country is seriously impeded 
by the present state of the spirit laws, and many important 
products used in large quantities in dyeing, medicine, 
perfumery, photography, are entirely excluded from 
production here. As showing the impossibility of com- 
peting, the following comparative calculations of the cost 
of manufacture of diethylaniliiie are given : — 

Jn KiiglancL 

iL 

03 lb. of aniline at tld. i)er \h 418 

15 gallons of pure alcohol at per ffullou . , 3.780 


A Few Examplet by Prof, A, G. Greta. 

Showing the alcoholic parts of the molecules indicated by 
thick underline. 

Chrysophenine.— Sodium salt of disulphostilbene-disazo- 
phenol ethoxy-phenol — 


Cfl .QH.CSO.Na) . Nj . Cell/ )H 
Oil . CeH,(80,Xa ) . N^. 

Vianisidine iB/?^c. ~»Dimothoxy l - diphenyl - disazo bet»- 
naphthol — ——— 

CcH3( OCH,) .Ns.C^oH»OH 

CfiH3(OC^).N«.C,oH,OH 

Rhodamine . — Diethyl raeta amido phenolphtaleine 

Cl (CgH5) 2N : CgHj, ^ y, 0.^115)2 

Paris Violet . — Pcntami thyl-l’araiosanilinc — 




C,H,.NCH, 


C - Cr,H.: N ((’H;,) iCl3 

Messrs. Brooke, Simpson, and Spiller consider the matter 
of free, suitably denatured alcdhol of the very highest 
importance. 

Messrs. Levinstein and Co. contribute the followinglist ; — 

Animnk DvKSTtjrrs. 

AlkyUitiivj Agents. 

Methyl chloride. Ethyl chloride 


Methyl bromide. 
Methyl iodide. 
Diiiiethyi sulphate. 


Ethyl bromide. 

Potass ethyl sulphate. 


Alkylated Intermediate Products. 


Yield 149 lb. of dielhylaiiiliue 4.19S 

4,1 aw 

Cost price of materials alone — = 2s. Ut, j)cr 11>. 


In Germany. 

d. 

1)3 lb. of aniline at lid. per lb 418 

15 gallons of pure alcohol at led. per gallon . . 150 

Yield 149 lb. of dietliylaniline .'>68 

Cost price of materials alone = == 4d. per lb. 


In addition to its bearing upon the colour industry, the 
tiecesiity for pure alcohol has an equal importance in the 
manufacture of artificial therapeutic agents derived from 
coal tar, a trade which commenced s me 20 years ago, and 
has already attained large proportions in Germany. For 
the manufacture of most of these products, methyl or ethyl 
alcohol is required as a chemical constituent. As an 
instance of such compouuds may be mentioiiecl the impor- 
tant febrifuge and antineuralgic known as antipyriue.” 
It is stated that Messrs. Meister, Lucius und Briiniog, of 
Hoeebst, who are the patentees of this product, made at one 
time a profit on it alone of 60,000/. a year. The patent has 
expired, and English manufacturers would certainly take 
up its manufacture were it not for the fact that tWT profit- 
able production of the raw product— -pure acetic ether — is at 
present impossible in this country. 


Monomethylaniline. 
Monomethyl-o-toluidine, 
Monoraethyl-/)-toluidine, 
Monoinethyl a naphthyl- 
amine, 

Mouomcthyl-i3 naphthyl - 
amine, 

Dimethylaniline, 

Diuiethylo-toluidine, 

Dimethyl-p-toluidine, 

l)imethyl-a-miphthyl- 

aminc, 

Diiuethyl-j8-naphthyl- 

amine, 

Diethyl-o-toluidine, 
Diethyl -p-toluidine. 


Mono-ethylaniline, 

Mono-cthyl-o-toluidiner 

Mono-cthyl-p-toliiidine, 

Mnno-etbyl-a-uai;hthyl- 

amine, 

Mono-ethyl-)3-uaphthyI- 

aminr, 

Methylethylaniliue, 

Methylethyl-o-toluidinc. 

Methylethyl-p-toluidine, 

Methylethyl-a-naphthyl- 

amine, 

Methylethy l-i8 - naphthyl- 
amine. 

Diethyl-a-napbthylamine, 

Diethyl-)3'naphtbylamine, 


and very many other secondary and tertiary amines, and' 
also substituted amines, such as the very important ditnethyl- 
w<-amidophenol a)id diethyl-w-amidophenol, the base of the 
lihodamines. 


Among dyestuffs prepared from these or similar alkylated 
intermediate bodies are Pyronine, Khodamines, Brilliant 
Green, Malachite Green, Methyl Violet, Gallocyaniuer 
Patent Blue (^replacer of indigo extract), Nile Blue, Caprl> 
Blue, &c., &c. 

DyestuflFs prepared by directly alkylating the finished* 
products : Congo Orange, Cotton Yellow, Thioflavine,. 
certain Acridine.*, and, very important, Chrysophenine. 
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Many PHARMACEcncAL Products. 

(See list.) 

Synthetic Perfumes and Esskntial Oils. 

Heliotropin, Vanillio, Artificial Musk, lonone, and Neroli 

on. 

Dr. Cha.s. Dreyfus, Clayton Aniline Co., contributes as 
follows : — 

Dihect Cotton Colours. 

Yellows. 

Chrysopheninedianilue. Sodium salt of diaminostilbeue- 
disulphonic acid disazophenolpheiietol. 

Golden yellow. 

Orange. 

1‘ongo Orange : — 

I. Sodium salt of benzidinedisazo-2-na[)hthylnmine- 
3 . G-disulphophenetol. 

II. Sodium sdlt of tolidinedissazo-2-naphtbylamine- 
3 . f)*disulphophenetol. 

Reds. 

llenzopurpurin 10 H. 

Sodium salt of diaulsidiuedisazo-di- l-naphtliylamine* 
4 -sul phonic acid. 

Diamine Reds and Scarlets : — 

I. Sodium salt of benziditiedisazodisuHcylfc acid-2* 
aminonaphtboisulphouic acid-7. (Hed.) 

31. Sodium salt of benzidiuedi8azopheuetol-2-uaphthol- 
^•8-disulphonic ac/d. (Scarlet.) 

Blues. 

(Jhicagn Blue B . — Sodium salt of dianisidincdisazo-di- 
aminouaphtholsulphonic acid S, 

Chicago Blue 6 R. - Sodium salt of dianisidiucdisazo- 
diaminonaphthoHisulphouic acid S. 

Diamine Blue -Sodium salt of ethoxybenzidinedisazo- 
2-naplithol - 2 . 7-diKul{)honic acid - 1 - naplithol-4 sulphouic 
acid. 

Diamine Blue ;i R. — Sodium salt of ethoxybenzidine- 
disazo-di-l-naphthol- l-sulphouic acid, (Sky blue.) 

Basic and Mordam' Colours. 

YrMow. 

Tartrazine . — Di-sodium salt of l-p-sulphoxyphenyl-U- 
•carboxyl-3-jD.sulpho.xyphenyl-bydrazonc-d-pyrazoloue. 

Reds. 

Rhodamine . — Phthalem of diethyl-m-aminophcnol (basic 
Ihydrochoride). 

Bosinesj S . — Potascium salt of tetrabrom-fluorescem 
ethyl e.sier. 

Sajranmes . — M S phenyl- or tolyl-diamino tobizonium 
-chloride. 

Blues. 

Methylene Blue . — Hydrochloride of tetrainetbyldiamino- 
pheuazthionium. 

Capri Blue. — Zinc chloride double salt of diethybiniine 
toludimethylaminophenoiazonium chloride. 

Night Blue. — Hydrochloride of tolylietraethyltriaraino-a- 
napbtbyldiphenyl carbidride. 

Galloeyanine . — Dimethylaminohydroxyphenoxnzone c.ir- 
4)onic acid. 

Violets. 

Hofmann's. — Trietbylroianiline. 

Paris. — Hexamethylptirarosaoilinc liydrocbloride. 

Greens, 

Malachite. — Zinc double salt of tetmmethyMi-/7*amiao> 
^riphciiyl carbidride. 


Brilliant . — Sulphate of tetraethyl di -p - amiDotripheuyl 
carbidride. 

Messrs. Claus and Uee, Bead Holliday and Sons, MoMrs. 
Sadler and Co., and other well-known firms confirm the 
above. 

Particulars of the consumption of alcohol in colour works, 
voluntarily afforded, for the year 1897 : — 

A 1,260,000 litres (methyl and ethyl), 

B S.OU0 kilos. 

GO.OiH) kilos, ethyl. 

♦M),o00 „ methyl, 

1 ^ p),000 ethyl. 

* 50,000 „ methyl. 

Other German and Swiss firms prefer to withhold par- 
ticulars. 

According to the Verein zur \\'ahrung der Intcressen der 
j cbemischen Industrie Deutschlands, the total consumption 
I of ethyl alcohol for dye manufacture in Germany was, in 
1897, 1,100,000 kilos. It is probable, however, that it is 
now double this. 

It is stated the Badischc Anilin und SodaFabrik use 90 
to 100,000 kilos, of ethyl chloride per annum, and (here is 
reason to believe that not one kilogramme is made ia 
England for this purpose. The price of production is stated 
to i)e, say, lOd. to Ik. a kilogramme ; here 19s. a gallon is 
payable as duty. 

We now arrive at an interesting as regards this new 
Act of 1902. At least one applicjation has been made for 
permission, in a colour works, and after infinite pains had 
been taken, at great expense, to convince the authorities 
that ordinary methylated spirit was unsuitable for the pur- 
pose required, consent has been given. ISuitable rooms for 
store and lock-up purposes, and probably distillation from 
residues, are at this moment being erected according to 
plans and specifications approved by the Board. One case 
IS as good as fifty for illustration, and doubtless the Board 
will scarcely require us all to hecoino martyrs in order to 
prove the unsuitability of one particular form of denaturing, 

! IP a broad line of iuitable denaturants be allowed, we 
I can get on. ( )n the point of the recovery of the alcohols, 
it is to be hoped no hindrances will be imposed, since, a»- 
, sumiug supervision and, not to say, common honesty 
among respectable people, the arrangement, so to speak, 
will he inclusive ; and there can be very little difficulty in 
contriving perfect safe receivers — safe at once as rejgards 
accessibility and freedom from danger, yet coutaining a 
suitable proportion of the denaiurant. We have stated that 
the Newark (U.S. A.) experiments proved that the distillates 
were in every case uupotable. 

A Few Substa7ic€s, the manufacture of which 
could be greatly e.r tended by means of Alcohol undkn aturbd, 
or, if inevitable^ suitaiilv dhnaturkd. 


Tannic acid. 

Bancreatin. 

Gallic acid. 

Iblocarpiue. 

Atropine. 

Thynijl. 

Aconitine. 

Salicylates. 

Agarieine, 

Aldehyde. 

Berberine and salts. 

Baraldehyde. 

Oantharidine. 

Bromoform. 

Coniine. 

Iodoform. 

Cannabiu tannate. 

Ethyl chloride. 

Cocaine. 

Ethyl bromide. 

Emetine. 

Ethyl iodide. 

Ergotine. 

Ethyl acetate. 

Eucaine. 

P^tbyl benzoate. 

Gelsimine. 

Ethyl fiinnate. 

Hydrastiue. 

Chloral hydrate. 

Hyoscyamine. 

Bure caustic aikalls. 

Hydroquinoue. 

Uleoresin of capsiciu. 

Iridine. 

Oleoresin of gingerio. 

J alaplnc. 

And many alkaloids 

SautODine. 

fine chemicals. 


Note. — O f a list of 0,300 substauces, about 2,000 appear 
to reuuire the use of uicobol for their mmufacture. 
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Op6 do69 not prosumo to lay dpwn general xules coveriDg 
permisiioDfi, but it broadly be affirmed that there is 
quite as much strictness and care in Germany as here— in 
faet, more — and yet the industries have been carried, so far 
as is known, without complaint. This remark applies espe* 
oially to the class of substances commonly called fine 
chemicals, alkaloids, and synthetic products, a goodly list 
of which appears at hotfom of preceding page. 

Among the manufacturers of fine chemicals, Messrs. 
Howard and Sons, May and Baker, Thomas Tyrer and Co., 
Morson and Sons, Harrington’s, Alfred White and Sons, 
and others, are emphatic as to this great need. Among 
pharmaceutical manufacturers, Messrs. Umney, Davy, Hill, 
Evans, Sons, i^escher and Webb, Burroughs and Welloonie, 
and others are equally convinced. Messrs. Croafield and 
Bods, with others, desire conces.'iions as regard soap, 
perfumes, &c. 

For use in the manufacture of explosives we have the 
toitimony of the Explosives Committet^ itself, several pow- 
der and explosives companies, and of our able chairman, 
Mr, Reid, who is an expert in Ibis class of products. He 
mentions certain substitutes for india-rubber, such as 
“velvril’^; also fulminate of mercury, the importation of 
which was, in 1900, 14,200 lb., requiring for its production 
113,600 1b. of 90 per cent, alcohol; iu 1901, 12,900 lb., 
requiring 103,200 lb. of 90 per cent, alcohol. 

The following appears iu La Revue des Produils 
Chimiques. Obviously, ether and alcohol could not be 
employed in this country. 

New Colloid, and its Pkockss ok M vNUFxcxruK. 

The inventor has ascertained that if nitro-cellulose, 
msolublo at the ordinary atmospheric temperature, is 
introduced iu a mixture of two parts by weight of ethylic 
ether and one part by weight of ethylic alcohol, and 
possessing a volume of oxygen greater than that corre- 


sponding to the formula CijHiftOjCNOj,)^, and is exposed to 
a temperature lower than the point of congelation of ethylic 
alcohol of 95 per cent, in absolute volume, this nitro- 
cellulose will form a solution or jelly with the ether and 
will produce a colloid. When in the state of solution or of 
jelly, the insoluble nitro-cellulose cannot resume its primi* 
tive state, but constitutes a body which may be employed, 
after desiccation, as a powder, or as an agent of cementa- 
tion, or as an agglutinant, in the manufacture of powder 
containing other ingredients. 

The process of the formation of the colloidal powder 
consists, therefore, in submitting the ether and the insoluble 
nitro-cellulose to a mechanical agitation or kneading in any 
vessel having a rover, and which is surrounded altogether 
or in part with a cooling mixture. 

The nitro-cellulose ought, after it.s conversion into a 
colloid, to he submitted to dissociation before it is utilised 
as a smokeless powder. 

The nitro-cellulose, which is mentioned here as the lower 
limit of the iusoluhio nitro-cclluloses, Cie^^i .OftCNC hJs, is 
the cellulose pentanitrate of Eder. 

Other manufacturers urge that it is useless to entertain 
processes or new materials in which spirit in its present 
form must be employed, so industries are crushed even at 
their inception. Messrs. Duncan, Flockhart and Co., J. F. 
Macfarlnne and Co., T. and II. Smith and Co., and Thos. 
Whitten make comment in this direction. 

The makers of acetic acid for vinegar deplore that they 
cannot produce from alcohol direct. Of cour.-io, it could 
and ought to be done as co-operated industry. 

The professors are more than emphatic in their regret 
that industries are hampered by regulations w'hich deter 
them and their students from research in technical 
directions. 


Appendix — Taule I. 

Raw Material in the German Distilleries. 


Year 


Grains and 

! 

Wa.ste 

Kernel- 

1 


WilJo 


beginning 
October lat. 

Potatoes, 

Suh8lancc.s 

containing 

Amyleiie. 

Melasscs. 

ProUncts 
' from 

Breweries, 

Fruit and 
Hu.sKn of 
the same. 

Stone 
i Fruit. 

i 

Grape 

Wines. 

Yeast, 
Husks of 
(« rapes. 

Other kSi 


Tons. 

Tons. 

Tons. 

'■ 

Hectolitres. 

Hectolitres. 

Hectolitres. 

Hcelolitres. 

Hcctol i 1 res. H cctol i tre.s. 

1890-03 

1,685.N«7 

350.0 18 

73.541 

237.204 

80,890 

131,310 

9,081 

'400.814 

50,405 

1891-02 

; 1,334.00'i 

1 491,0 >0 

1 95,370 

2.52.971 

81».43 4 

i 300,031 

11,907 

195.(1.35 

07, t!)5 

1899<9.*i 

1 1. 947,4 11 

322,549 

37.401 

224,855 

04,0(m; 

1 252,900 

20,853 

270,162 

00.480 

1898-94 

1 2.H8.01* j 

321,529 

! 33.820 

188.283 

271.774 

002.789 

27,911 

5.38, .31 4 

84,9!)S 

1894-95 

i 1.894,2.50 

322,340 

70,459 

179.7G5 

130.248 

t 421,821 

25,484 

300,814 

82,571 

l895-94t 

j 2.210,370 1 

330.6f>4 

4.3,000 

182,737 

120.004 

1 227.114 i 

30,424 

244,750 

4S.2.30 

1890 97 

2,1)0,1.89 1 

314,337 

44,540 

lt».274 

00, .537 

1 15)0,778 

.32.057 

529,740 

84, .58 4 

18i»7-9« 

1 2.201.195 ; 

3.33,(j40 1 

‘K5.970 

128,200 

1115,523 

192,949 

20.005 

.374,4.50 

88.281 

1898-99 1 

1 2,585, 821 1 

34‘,923 1 

3.4,t>S0 

1 1,5.992 

10.3,085 

2.30.370 

28,204 

200,707 

78.2W; 

1899-1900 

2,.50 1,843 

310,754 

1 

34,55 4 

108,951 

80,134 ; 

220,587 

29,291 

372.870 

83.785 


Hcctokilo: 

1,554 

MSB 

9 , 8;15 

fiSft 

7.832 

'.>,110 

4,()4l> 

(i77 

447 

<*>41* 


Contingent Output of the Distilleries (in Hectolitres of Pure Alcohol). 




Quantity produced in Distilleries consuming chiefly 



From this Total 











the foJlowiny 


Year 

Potatoes. 

Grains. 


1 



Quantities wore 
made in Distilltrics 

Contingent 

(beginning 





Other 


Other 

Total. 

making 

of 



1 


Sub- 


Substances 

Conipressorl Venst. 

Oct. 1). 

Agrieul- 

Indus- 

Agricul- 

Indus- 

11 

Molasses, 1 

not 

containing 


; “ 


Distilleries. 


turnl. 

trial. 

tiiral. 

trial. 

i 

lichen. 

- 

Amylin. 


Agricul- 

tural. 

Jndus- 

tiial. 


1890-91 

2,225,093 

8.043 

171,086 

239,541 


201,235 

23,551 

2,969,140 

j 93,431 

i 311,181 

1,92.3,441 

1891-92 . 

2,119,647 

6.376 

202,401 
; 176,871 

332,993 

, , 

260,248 ' 

27,679 

2,948,244 

! 86,076 

I 294,208 

2,134,427 

1892-93 1 

2,.3)SH.090 

8.373 

341,986 

, , 

105,96.5 I 

27,645 

3,028,920 

1 86,IK)7 

1 312,097 

2,031.877 

1898-94 i 


4,691 

' 185,000 

347,4-43 

, , 

1MJ.376 ' 

50,326 

3,262,686 

86,}H»4 

I 315.6.35 

2,(45,040 

1894-96 1 

2.108.35S 1 

4,196 

180,860 

i 337,113 ! 


218,472 ! 

30,688 

2,951,671 

86,376 

807.379 

2.188,702 

1896-90 

2.650,397 1 

4,1426 

! 202,623 

i 326,960 

hii 

122.286 

26,103 

3,333,648 

90,676 

296,661 

2.1704119 

1896-97 1 

2,393.598 ‘ 

4.681 

1 224.721 

! 320,8>45 1 

emi 

127,794 

28,594 

3,100,606 

98.609 . 

288,637 1 

2,171.284 

1897-98 ' 

2,646,368 

4,496 

I 261,828 

i 325,424 

294 

134,202 1 

25,268 

3,287,890 

97.090 

i 286.990 

2,176.479 

1898-09 1 

.3,101.706 

6,029 

i 246.681 

335,263 , 

;kS7 

102.889 i 

24,615 

3,815,669 

102,142 

1 300,877 

2,174,606 

1899-1900 : 

2,942,766 

6,226 

1 256,292 

! 

1 332,414 : 

249 ; 

1 

94,734 

i 

26.140 

3,667,820 

103,431 

! 317,412 

2.170,062, 
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Appendix. — Table II. 
Statistical Table of Gekman Spikits. 


Year. 


1882 

1883 

I88i 

1886 

im\ 

1887 

1888 

1889 
1899 

1891 

1892 

1893 

1894 

1896 

1890 

1897 

1898 

1899 

im 

1901 


Potato Crop, 
Avomse* 


Potatoes 

Iconsumod] 

for 

DiNtilla< 

tioii. 


Millions of Tons of 
1,01)0 kilos. 
18-07— 21*27 
24-91— 29*. 32 
24-02-28-27 i 
27*95—32-83 
26*14— 29*70 
25*27—29*74 
21*91-25*79 
20*00—31*31 
23*32-27*35 
18*68-21*85 
27 ’O!)— 33*04 
32*28-40*724 
29*05— 83* 609 
31*79-37*780 
29*28—32*329 
29*80— 33 *770 j 
31*79-30*721 
38*480 

40*585 
48*087 


Spirits 

produced j pr<)ductii 
from 

PoiatOv®, 


Wholo I 


Potable 


from all 
Materials. 


con- 

sumed. 


Free j Free 
Spirits I Spirits 
con- ! de- 
suined. natured. 


Free ; 
Free j Spirits for i 
Spirits : other j 
for ! purposes | 
Vinegar, i by ; 

I Deduction. ' 


2*009 

66*77 

07-276 


8*^7 

.3m’)33 

1*099 

45*70 

59*994 

1 47*8*28 



2*984 

65*682 

69*190 

1 49*7-20 


. . 

1*680 

49*120 

06*318 

1 47*300 


o*(n7 

! 1*:535 

40*750 

04*8.50 

j 47*41>3 


1*947 

62*272 

00*0,38 

48*664 

12*128 

0*034 

2*148 

66*818 

71*704 

! 48*90(5 

13 .3 47 

7*1K)9 

1*804 

47*784 

04*944 

1 48*136 

14*()10 

9*114 

2*210 

58*410 

73 *.34 8 

• 49*^466 

15*813 

10*6.53 

2*110 

52*75#! 

68 -200 

1 49*3(58 

i 17*782 

11*020 

i 2*201 

50*122 

7*2 -,-5.3(5 

' 49*698 

1 19*08.5 

iron;! 

2*686 

08 *.‘554 

8.3-952 

C2*998 

10*50(5 

13*416 

1 2*602 

04*856 

80-OWO 

; 52*;500 

1 21*780 

11* 410 

' 2*630 

68*010 

89-320 

1 .53*020 

! 22*948 

, 17*3 

3 150 

81-040 

93-308 

1 

j .52*310 

25*0 

15*52 


Million jrtillons, liquid, 100 per cent. 


2*912 


3*0.55 
3*970 3*111 

3*190 3*223 

3*408 3*209 

3‘30<5 3*.393 

3*(WU) 3*589 

3*675 3*890 

3*520 4*407 

3*699 4*70(5 

3*5.59 4 *1*79 

8*298 

8*987 


1 liquid gallon 100 per cent. = 1*73 proof gallons. 1 bectolitre = 22 liquid gallons. 

Stock on Doe. 31, 1902. 22*198 million gallons, liquid, 100 per cent. 


Kxport. 


Eiport to 
Gis^t Britain. 
British West 
Africa. 
British East 
Indies. 


0- 8;io 
1*777 
4*84.5 
3 -.520 

4*130 

1- H31 


T084 

1*239 


1*197 

1*733 


4 kilos. = 1 gall. 


Aniline Dyestdffb Exported from Germany. 

Frank/. ZeiL, Oct. 20, 1902 ; through U.S. Cons. Reps., 
Nov. 28. 

From an article published in tho third quarterly volume 
of the statistics of the German Empire, conceminir Ger- 
many’s export trade in some goods of importance for the 
German colour industry in the last decade, we select the 
statements with reference to the aniline colour industry. 

The group comprises dyestufl's made of benzol, cresol, 
phenol, phthalic acid, anthracene, and naphthalene. The 
report calls attention to the fact that Germany hesitated 
to take up this new industry, which dates from 18.56. The 
conditions for the manufacture of artificial dyestuffs seemed 
to be much more favourable abroad than in Germany. In 
England, the necessary materials — as fuel and the products 
of the acid and alkali ind.ustrie8— were much cheaper, and 
tar and its products were also lacking in Germany, because 
the gas industry was not so highly developed ns in England 
and France. At present, Germany entirely supplies the 
coal tar for the home colour industry. The importation of 
coal-tar colours increased from 1892 to 1900, but decreased 
in 1901. On tho other hand, the exportation of aniline 
colours has steadily increased in the last decade, as shown 
by the following table, which also gives the exports to the 
two most important importing countries —Great Britain and 
the United States : — 


Year. 

Total Exports. 

Experts to 1 
Great Britain, j 

Exports to the 
United States. 


Metric Tons.* 

1 Metric Tons.*^ 

Metric Tons.* 

1892 

10,725 

i 2,082 

2,.520 

1894 

12.3(58 

2,497 

2.320 

1896 

16,2.33 

3.0U3 

2,084 

1898 

19.712 

i 4,007 

4,231 

1900 

2H.781 

5,076 

6,152 

1901 

25,030 

6,800 

1 

6,12 i 


• 1 metric ton = 2,204*0 pounds. 


The exports have not increased so much in value as in 
quantity, a result of lower prices for the goods. 

The export to the United States has doubled in round 
numbers, that to Great Britain increased in a much larger 
measure. China, which, in 1892, occupied third place, has 
since been overtaken by Austria-Uungary, whicn took, in 
1901, 2,491 tons, whilst China took 1,856 tons. Italy im- 


I ported 1,675 tons, and India, 1,430 tons. Whilst France is 
a regular customer for German coal-tar colours, the export 
I thither is fluctuating, and the same is tru(^ of Russia. The 
1 export to Belgium has increased two and a half times. To 
I Switzerland also, which has a coal-tar colour industry of its 
own at Basle, large quantities are shipped. 

Now, good may be done by a perusal of what our practical 
friends in the States proposcnl -and they are inserted for 
reference. 

rKOrosED Alcouol Legislation. 

From The Pharmaceutical Era {^American')^ 

March 11, 1897. 

Senator Platt’s Joiut Congressional Committee on Free 
Alcohol is still receiving suggestions relative to a suitable 
bill for it to recommend, and Edward II. 1 lance, Chairman 
of the CJommittee on Legislation of the National Wholesale 
Druggists’ Association, has helped draw up a section on 
which he wishes the oi>inion of the trade. To this end he 
has issued a circular which has been widely distributed. 
The bill is unierstood to be in three parts : (1) raethjflated 
alcohol, (2) alcohol sold by druggists or used in medicines, 
extracts, perfumes, (fee., and (3) alcohol tor export. The 
section of interest to druggists has been redrafted four 
times, and is subject to further alteration licfore being 
Anally submitted to the Committee. Following is the text 

of the section , , , , i 

“ In all products requiring the use of pure etliyl alcohol 
where denaturalisinjr or depotabilisation of the alcohol is 
not practicable by the use of wood alcohol or oth(.T sub- 
stances as provided elsewhere in the Act to which this is an 
amendment, the following limitations are established for the 
rebate of the internal revenue tax on domestic alcohol used 
in the domestic manufacture of such products : 

1. All preparations intended to be used or commonly used 
as beverages, and all classes of bitters or cordials, unless it 
shall be shown affirmatively that such preparations 
cannot commonly be used as beverages, shall not be 

admitted to rebate. , a • x. a 

2 Where the alcohol does not remain in tho finished 
product a rebate shall be allowed of tho tax paid upon the 
alcohol actually and necessarily consumed or wasted in 
the process of manufacture. But no rebate shall be allowed 
on any alcohol used in the process which is recovered and 
made available for further a.se unless subsequently consumed 
or wasted in manufacturing as provided in this Act, or on 
) any alcohol which is susceptible of recovery by any method 



(114) Aniline and other Coal-Tar Djes. 
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Appendix.- Tabli V. 

Ethen of all kinds. Chloroform, Collodion. 


Imports. 


Exports. 


1872 

2873 

1874 

1875 
f87fl 

1877 

1878 
1871» 
1880 
1881 
]8«2 
I8r3 
1884 
18H5 
188<J 
1887 
1S8S 
1880 
} 8!<0 
1801 
1802 

1893 

1894 
1815 


Metric Tons. 
27 
12 
11 
10 
12 
l» 

7 

0 

12 

20 

20 

:ji 

10 

V) 

10 

2 r> 

10 
15 
20 


Cliloioforni. 


1800 

1807 

1808 
1800 
1000 
lOnl 


Metric Tons. 
»*20 
354 
210 
130 
108 
190 
200 
152 
217 
107 
lisj 
104 
210 
107 
420 
241 
212 
320 


Chloroform. 



lOi.* 








.HOS* 





1 



32 

.‘11 



1 ,550 


Tons. 

£ 


369 




1 

1 Tons. 

£ 


1 



! a 

4(M) 


'MM 



12,000 


56 

6,150 


27 

i 


1,400 


i 2 

250 


30.‘1 



lO.lUNI 


61 

6,150 

__ 

57 



2.900 


1 

300 


It'U 




IM.UKI 


»;6 

6.250 


Ethers of all kinds. 


Cellnidin 

1 

1 



Ethers of all kiinls. 

: 

1 

Collodioi! 1 



1 III Casks. 

i In lloltlcs, Ac, 

CoIIod’on. 



In Casks. 

In Bi ttli's, Ac. j 

Celloidin. j 



Tons 

£ 

1 1 

1 ons. i 

£ 

Tons. 

£ 



Tons. 

£ 

1 

Tons, 

£ ^ 

Tons. 

£ ! 



1 

' 56 

1 ; 

.50 

1 


' 2 

2.‘0 

92 

4.1 50 

160 ' 

7.260 

ttv 

14,41M1 ! 

62 

8,5.50 

1 

1 .50 

3 1 

200 

1 

.50 

1 

250 

129 

.5.800 

114 

,5.100 

42ii 

lt,5lK> i 

S9 

7,800 

3 

1 2)6 

1 a 

ion 

1 

50 

1 

100 

129 

6.5- 0 

U'7 

5.3f0 

497 

18,050 

i-a 

9.700 

2 

1 160 

2 

150 

.5 

2'*0 

1 

200 

105 

.5..5(M) 

133 

6.!'.50 

8SH 

35..550 , 

86 

6,900 

1 2 

106 

3 

1.50 

1 

.50 

1 

100 

450 

22,500 

13S 

6.9O0 

413 

16,500 

91 

7.700 

1 1 

1 

3 

150 

3 

too 

‘ i 

150 

409 

15,350 

101 

6,0.50 


2,14)0 1 

88 

7,500 


• From ISOl other propanit ions nrc included. 


Ari'ENDi’. — T aui.k VI. 

Kxpout. 

Alkaloids and their Salts (^Santonine, Cocaine, tSr ).* 


Total. 


C Tons . 


From this— 

To British ftidia Tons 

To United Kingdom .... „ 


1901. 

1900. 

1899. 

1898. 

1 

1897. 

1896. 

189.5, 

1894. 

1893. 

1892. 

1891. 

1890. 

1889. ' 1888. 1 11^87. 

' i 

.36 

30 

42 

40 

34 

4t 

69 

51 

75 

66 

58 

56 

37 

5.797 

4,27-2 

1,240 

4,030 

j 3.0.33 

3,933 

6,216 

4.581 

i 6.759 

! 6.066 

5.840 

4.2i;4 

3,720 ., 

4 

4 

.3* 

2 

i 1 

1 5 

3 

3 

.3 

4 ' 

1 

1 

1 .. . 

4 

4 

7 

5 

! 4 

1 

4 

11 

11 

19 

17 

13 

8 

. « •• i •• 


1886. 


• 1880- 180.5 include antifebriii and anlip.vrin. 

Imports. 

Canlharides. 


Total . 


^ Tons 20 21 22 

> 1,000 markvS 00 05 i 79 


16 ! 25 I 22 : 16 20 
56 ' 94 100 ; 7U ' 131 


Imports. 

Antipyrin, Antipyretics, ^'C. (Ti m.). 


Total 13 10 i 

0.000 marks 158 12d i 


ft ' 1 
60 ! 38 


Total. 


Exports. 

Antipyrin, .^Inlipyreftcs, ^'C. 

I 3.3 ' 34 ^ 22 ! 17 ! 16 * Ifl { .. j .. 

.000 marks 441 472 , 379 i 680 ! 1.178 ,1,103 .. .. 


I’Tona 


Imports. 

Alkaloids and their Salts (^Santonins, Cocaine, ^c.). 

fTons 81 i 26 ! 36 I M 51 ‘ 38 ' 82 21 34 I .. ! 

1 1,000 marks 4,642 2,534 ' 2,412 < 2,786 8310 3,320 1 4,347 I 2380 ! 4,563 . . 

j ! . i i ! I • I 


Total, 
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Dot exceeding in coFt the value for manafhcturing pnrpoxee 
of the recovered alcohol. 

8. Where the alcohol is destroyed or decomposed or 
changed into another chemical compound in the process of 
manufacture, a rebate shall he allowed of the tax upon the 
amount of the alcohol destroyed or decomposed or chemi- 
cally changed, and upon the amount actually and necessarily 
consumed or wasted in the process of manufacture, as 
above limited. 

4 . Where alcohol remains in the finished product a 
rebate shall be allowed of the tax upon the alcohol remain- 
ing in the product, and upon the alcohol actually and 
necessarily consumed or wasted in the process of manufac- 
ture as above limited, except in the following cases, and in 
these no rebate shall he allowed, to wit : — 

(а) Where the relative value of the alcohol and the other 
constituents of the product, including the cost of labour 
and of packing, bottling, and sealing, by such methods as 
the Secretary o? the Treasury* may approve, and the practic- 
able methods and cost of recovery of the alcohol and the 
other constituents are such as would permit a profitable 
separation of the alcohol and placing the same upon the 
market for use as a beverage, taking into consideration the 
necessity for the use of surreptitious means in such recovery 
and the probabilities of detection ; or 

(б) Where the product is of such a character that it is 
commonly or may commonly he used as a beverage. 

Any person desiring to secure a rebate of the tax on the 
alcohol used in any product or products under the foregoing 
provisions shall present an application for a license therefor 
to the collector of Internal llevenuo for the district in which 
such manufacture is carried on, and the Commissioner of 
Internal Hevenue shall issue a license to him to manufactiiro 
such product or products for rebate, if the product or pro- 
ducts are within the definition and limitations hereinbefore 
set forth. 

An appeal from any decision by the Commissioner of 
Internal lie venue adverse to the right of an applicant for 
rebate may be made to a board of experts to be appointed, 
one by the Secretory of the Treasury, one by the Secretary 
of Agriculture, and one by the Secretary of War, and their 
decision shall be binding upon the Commissioner of Internal 
Bevenue. But in any case where it shall appear, after its 
admission to rebate, that any product so admitted is 
commonly used as a beverage, or that the alcohol contained 
io it is oommouly separated and placed upon the market, 
the license to manufacture such product for rebate may be 
revoked by the Secretary of the Treasury, and a rebate 
shall not thereafter be granted thereon, unless, upon 
petition presented to the Court of Claims, said court shall 
determine that such revocation was erroneous, and that the 
manufactured product is embraced within the provisions, of 
this Act. All cases brought in the C'ourt of Claims here- 
under shall be given precedence, and the Attorney-General 
shall be assisted in the defence of the interests of the 
United States in all such cases in said court by the officers 
of the Internal Kevenuo Bureau. Such rules shall ho made 
by the court for the summary taking of testimony and 
hearing of the cases as may be necessary to insure their 
prompt decision.’" 

There are, of course, points on which British practice 
and permission will vary, as in the matter of potables ; but 
it must be admitted that the principle of allowance for loss 
(natural) or waste (normal) in manufacture is not unreason- 
able, and must be taken into account, first, as a matter of 
revenue (bearing in mind, however, that the existing 
revenue’ will not be affected in the class of bodies we desire 
here) ; second, as a matter of factory economics. At first 
it is obvious, in the absence of these industries, that exact 
data from experience cannot be demonstrated, as was the 
case with medicihal spirituous preparations. Yet again, 
what has been done in good faith can and will be repeated. 
An instance outside the spirit industry is cognate to the 
principle already acted upon. Chicory is roasted and ground 
“ in bond,” and as coffee loses about one-seventh in roasting, 
it is not an irrelevant question to ask w hy the same con- 
cession — that of allowance for -could not be fronted 

in manufactures proposed, so that for the home and export 
trade the duty would only be paid on the manufactured 
product. 


The export difficulty may not be met by a drawback in 
the ease of solid goods, as has been so successfully done in 
the case of tinctures, essences, and perfumes, in consequence 
of some obvious difficulties, which are fully appreciated by 
all manufacturers. But it can probably be met by some 
measures already foreshadowed. It is well to reiterate that 
ii facilities arc granted under clause 8 of the Finance Act of 
1902, the revenue would not suffer, for the simple reason 
that DO revenue is at present derived therefrom, and that the 
revenue would really increase in other directions. 

All this while the question has probably been present to 
the mind, “ Where is the benefit in competition with our 
rivals, if spirit, however denatured, is 40 per cent, to 45 per 
cent, dearer than to them ? ” (.)ne believes the question 

can be answered, provided — 

1. The authorities will permit — 

(o) A change in the mode ; processes of fermentation, 
with perfect freedom as regards residuals.” 

(/>) An extension of materials in the direction of both 
cheapness and nature. 

(e) A rebate of surtax to distillers for spirit destined 
and certified for certain uses in a “ licensed ” and 
approeed factor!/, and consideration for inevitable 
loss in manufacture, (Kemembering always that 
the present output will not be affected.) 

(d) An increase of the duty on potable spirits for 
consumi)tion, and even an increase in the duty on 
the luxurious champagne and high-class wines. 

Tills is not a method of making “ Peter pay Paul ” in the 
usual sense. The axiom has been “tax luxuries,” and 
rightly so. Opinions may widely differ as to what are and 
what are not luxuries, but, broadly, most would be inclined 
to classify potable alcoholic liquids of all kinds among them. 
This being an important Customs question, in one aspect, has 
also an interest for that department of revenue. 

A very eminent expert in spirit matters — indeed, eminent 
inmost matters — has written : “ It is a fact that there i.s no 
profit at present on the manufacture of spirit. The profit 
lies exclusively in the yeast, and practically the spirit is a 
by-product.” Given a margin for an expert’s defence of 
his case, yet is not the question pertinent, Use the spirit for 
national good ? 

That same expert says that at first his proposals for a 
new adjunct to the fermentation industry were received 
with incredulity, and sometimes scorn ; to-day, distillers are 
profitable yeast makers. Yet — and it is a valuable proposi- 
tion — that eminent inventor says he “ mastered the excise 
law as far as it relates to spirits,” and he “learned to 
distinguish betw'een the letter and the spirit of the regula- 
tions. Details might be modified, the ijrinciple could not. 
Ah long as he could show that the modifications did not 
touch first principles, and did not involve any danger to the 
revenue, the authorities did all they could for him. ” Now, 
gentlemen, the cases do differ, but only in kind. The 
revenue will not be endangered, because it will have the first 
word (and the last) ; the actual revenue from spirit will 
emphatically not be jeopardised, and then the clement of 
personal security will come in. Can it be imagined that the 
authorities will bo less generous to another section of the 
indastrial community, whose word alone will not be taken, but 
for whose integrity the state will exact a substantial guarantee. 
One fanciful notion heard, may perhaps be disposed of at 
once, that this solicitude for British industry is accompanied 
by the very inconsistent demand that the regulations should 
be so framed that all the spirit used for technical purposes 
shall come from Germany. You have already heard what 
the policy of the German “ring” and the attitude of 
the State are ; if that is so, we shall not be hindered in that 
quarter. Some possible means have been indicated, and 
others are not beyond the ingenuity of combined minds 
among the authorities and the manufacturers. One emphatic 
word of hope is based upon the attitude on the part of 
the officers of Revenue, high and low, which has for years 
chiiracterised their dealings with traders, individually and 
collectively. The finest civil service in the world will not be 
beyond the reach of a patriotic, if a somewhat selfish cry. 
It may now be well to note some industrial application of 
spirit which would reduce over-production of alcohol, and 
increase the demand. . 1% has been made clear that some 
form of denaturing will, broadly speaking, be made a 
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coodition of indiuitrial expansion, as in Germany and : 
France at least. ^ There, a large industrial use for alcohol ; 
has gradually arisen, and presents itself for this oonntry^s ' 
consideration, viz., for the purposes of power, heat, and i 
light. With the advept of electricity things have changed, j 
and, to a large extent, the use oi^ suitable volatile gene- ; 
rators is a necessity. It is true we have cheap petroleum, 
hut it has been demonstrated that alcohol under wide con- 
ditions is no mean rival, certainly not in the matter of 
odour and cleanliness, or even safety for heating. There 
is a duty on petroleum, but in Germany and France 
figures of effective work go to show that alcohol is a factor 
to be reckoned with ; of course suitably denatured. 

CONSUMrTION OF DuTY-FRKK AlCOIIOL IN GkPwMANY 
FOR Motors, 


From Zeits. fiir Spiritiuind. 


Jan. 1903 

Heetols. 

120-01>l 

Oct 1902 to Jan. 1903 

Heetols. 

422-8.'il 

„ 1902 


.. 1901 

1902.... 

.32<l*812 

„ IJtOl 

tr2*090 

„ 1900 

1901.... 

.38r;i71 

„ 1900 

83-289 

„ im) 

1900 

.330 -207 

„ 18tK) 

79*372 

„ 1898 

„ 1899 

332*785 


Notice the quantity, Jan. 1903 against Jan. 1902. 
Availaule Power Duty. 

From the Jahrhuch des Verein.s der Spiritus/ithrik. 


Benzine motor 

Petrol motor 

Small steam emtine. 

Per Cent. 

TH 

Medium steam enfi^ino 

Lav«e steam engine 

Gas motor. 

5*0 

, IS— ,31 

Spirit motor 



From Jahrbuch des Vereins der Spirituf/abrik., p. 403. i 



Weight. 

Price 

to 

Kilo.- 

I.OOO 

Calories 

|Spirit. 

Solar 



Weight. 

Calories. 

l^fennigc 


Oil. 


Kilos. 

Marks. 



1 Litre. 

Litre. 

Coke 

lOO 

2- tU 

8,000 

0*3 

j 0-09 

0*2 


Ob. m. 




1 


Gas (lighting) 

1 

0*12 

5,000 

2*4 

1 0-75 

1*68 

Kilos. 

1 



1 


Petroleum . . . 

lOO 

22*50 

10,5(K» 

2*15 

1 0*07 

1*41 

Benzin 

lOO 

24*80 

lO.fjUO 

2 *.‘10 

1 0*74 

1*.'»5 

Solar oil 

100 

10*00 

10,.>00 

rr.2 

0*47 

1*(K) 

Spirit 

100 

18-0(» 

6.<;oo 

1 

3*21 

1 1*00 

2*12 

j 


Tableau 


Mr. B. K. R. Newlands contributes the following ; — 

Comparative Value as Fuel. 


Petroleum 0*05 

Wood 2*50 

Alcohol 1*15 


Alccfiol Motors in Germany. 

At the recent agricultural show at Halle, alcohol motors 
were very much to the fore, and showed the wonderful 
strides that Germany has made in their manufacture in the 
last eighteen months. This is largely due to the Emperor^s 
personal interest in the subject and to the low price at 
which the spirit for fuel purposes (coutaining about 90 per 
cent, of pure alcohol) is obtainable all over Germany, a 
quart retailing at about 2^d. A great advantage of the 
spirit motor is that it can be started in from two to three 
minutes, and that a portable motor can be built weighing 
half as much as a portable steam engine of equal power. 
With regard to cost, one of the largest firms exhibiting 
sl*owed 6 to 8 h.p. portable alcohol motors for 200/. ; 10 to 
12 b.p. motor.s for ‘i.'iO/. ; and 10 to 20 h.p. motors for 320/. 
In the tests made, one trial gave a consumption of 0*9*2 lb. 
of 86 per cent, spirit, and 0*81 lb. of a mixture of one-fifth 
benzol and four-fifths 86 per cent, spirit, in both cases per 
b.h.p. per hour. 

Denaturing in (u rmany. 


— 

1900—1901. 

1890-1900. 


Million 

Million 

Duty free 

Galls, liirpiid.' Galls, Liquid. 
25*4.320 2*2*9460 

With general denaturing agent df- 



natured 

17*2080 

14*4100 

Imperfeetly denatured 

7-4734 

7*4090 

Without denaturing agent, for ncien- 



tific puriKJses. hospitals, powder and 
fulminate of mercury 

0-7430 

1 * 1280 

Of the imperfectly denatured spirit 
there were don at nred — j 



With vinegar 

3 -0580 

.3*6570 

„ 5 per cent, of wood naphtha 

0*4730 

0-5000 

„ 0’.5 txTcent. of pyridine base 

0*0044 

0*0044 

„ shellac 

0*0874 

0*0352 

camphor 

0-20<}0 

0*1144 

„ turpentine 

1 • *2-298 

1*2958 

ether 

0 -25:10 

0*1100 

animal oil 

1*4074 

1*7830 

Sundry smaller uses 

0-0400 

0*0460 

i 

1 

7-3760 

7*4024 


K 440. 


Production annuelle des alcools par nature de .substances miscs en oeuvre depuis 1840.* {Alcool pur,,') 


Alcools provonant de la distillation des 


AnnCes. 

Sub.slanees 

fariueuse.s. 

Melasses. 

Hettei-ave.s, 

Vins. 

Cidi-es. 

Mares, 
Lies, &c. 

1 

! Emits. 

1 Substances 
di verses. 

! Total. 

1 

i 


Hoctol. 

i 

i Hectol. 

1 lloctol. 

* Hectol. 

Hectol. 

Hectol. 

H«.*ctol. 

Hectol. 

! Hectol. 

1840—1860 

.30,000 

4(MM)0 

i noo 

1 

815.000 



801,600 

671,000 

1863-1857 

09,000 

1 137,000 

300.000 

1 

165,000 



1806—1889 

84,018 

346,640 

.300,419 


553,983 


60,124 

! 1.344,011 

1870—1875 

108,483 

.582,44.3 

313,771 

1 

539,762 


46,611 

i 1.501,070 

1870 

101,402 

710.670 

24:1,337 

1 545,994 

1 2‘2,.388 

i 76.227 

3.2-28 

7,929 

5.796 

1,709,176 

1877 

163,204 

642,709 

27*2,883 

157,570 

; 9,468 

1 66.1 tn 

1,062 

1.308.881 

1878 

180,409 

646,715 

:W1,716 

192,952 

9,822 

.51,079 

97K 

3,496 

1,417,227 

1879 

247,171 

7*23,631 

; 364,714 

! 102,651 

7,265 

36,8.31 

4.-18 

6,118 

1.487.879 

1880 

412,686 

685,433 

4-29.878 

27,200 

3,317 

17,373 

624 

4.658 

1,.581,068 

1881 

506,273 

085,640 

r.o;i. 2 ‘io 

34,.324 

2,291 

24,621 

rrf)3 

' 4,289 

1.821,287 

1882 

447,060 

703.989 

i 556,05(i 

21,962 

9.829 

2-2.893 

713 

4,058 

1,766.666 

1883 

! 601,932 

i 750,637 

1 029,998 

1 22,710 

8,088 

28,918 

1.408 

7;m 

2,011,016 

1884 

485,001 

778,714 

1 609,257 

! 36,261 

15„567 

43.-266 

2.799 

4.(M»9 1 

i 1,9.34,461 

1865 

567,7(48 

I 728,523 

465.461 

23,240 

20,908 

A853 

7.680 

7,028 1 

1,804,614 

1880 

780,963 

1 471,781 

1 68:1,986 

19,613 

28,600 

49,311 

4,424 

4,67.3 j 

2,052,250 

1887 

765,050 

451,826 

072,8.52 

32,758 

1.3,595 

41,872 

2,386 

25,796 1 

2.005.635 

1888 

794,526 

682,452 

1 654,700 

41,776 

12,933 

44,092 

4,016 

28,188 

6,657 

2,162,483 

1889 

751,206 

559,911 

, 824,090 

42,140 

15,298 

4,3,881 

2,820 

‘45:45.96.3 

1890 

645,255 

682.673 

H00.982 

38,79t> 

4,803 

S4„374 

1,160 

6,681 

2,214,527 

1891 

392,537 

838,615 

866.406 

61,133 

7,759 

37,748 

5,878 

** 8,013 

2,208,119 

1892 

866,335 

902,446 

854,3*29 

69,639 

13,689 

46,210 

4,348 

6,183 

2,263,079 

1893 

467,877 

890,572 

861,099 

100,829 

44,761 

74,773 

28,222 

12.264 

2476,387 

1894 

415,795 

817,525 

763.608 

161,660 

72,185 

77,274 

62J192 

28,011 

2, ‘205 

2»,118 

1895 

886,604 

846,403 

744,325 

61,202 

46.717 

14,698 

3,907 

•2,165,448 

1880 

416,580 

863.428 

544,087 

58,652 

53,759 

78,429 

6,051 

1.203 

2,022,134 

1897 

484,6.37 

734.810 

798,434 

83,719 1 

26,579 

79,909 

6,.3U 

682 ! 

2,208,110 

1888 

i . - 

683,566 

708,270 

897,642 

46,975 ; 

, 1 

9,352 

65,207 

4,781 

7,76T 1 

2412 /tlO 


* be 1840 k 1875, ce sont lea mbyennes qu*on a indiqu^es. 
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Tableau No. 444. 

Subdivision des quantit^s d*aIcool {alcool pur^ soumises au droit de d^naturation depuis 188 S. 


Designation Ues Produits. 


Quantitds totales toumiiet ^ la ddnaturaiion pendant lea Anndes 


Vernis 

AIoools blnncs pour reclairc^is- 

sage den vemis 

Qnzogftiiei pour reclairage | 

f, pour le chttulTag(9 

Alconlti deiuiiu'>M a — I 

la dissolution des couUnirs .... 

la chapellerio 

des usages seioutinques 

la fabrication du celluloid et ' 
autret. nuitiCrcs plaxtiqucs. . . 

Klber 

Insecticides, Rjd<Hi,vdcM, Mli-aloidos 
et autres ]/roduii.s chiiniqucs ct i 

phariHnccutiques 

Ufages divers 

Totaux 


1888. 

1889. 

1800. 

1891. 

1892. 



U93. 

1894. 

1899. 

1890. 

1807. 

1 Ilectol. 

1 0,782 

Hectd. 

9,019 

Hectol. 

12,470 

Hcctol. 

11,781 

Hcctol. 

10,876 

Hi^dol. 

11,749 

Hectol. 

11,205 

Hectol. 

11.845 

Hectol. 

12,448 

Hectol. 

13.133 

9.047 
; 2.SH2 

! 27,400 

1 

8.033 

2.013 

31.707 

7,870 

4,114 

3:.31« 

0,053 
0,008 
45,; 05 

5.152 

4.513 

62,509 

0.017 

4,^> 

63.702 

1.253 

1.31>8 

0.5,820 

850 

1.069 

09,601 

1,027 

2.310 

71,009 

1,713 

1,371 

79,040 

) 

, 1 

: y 307 

747 

432 

! 210 1 

377 

017 

2,219 

2,005 

2,460'! 

145 

086 

373 

' 1 

/ 4S,075 

45,709 

30,901 

1 27.000 1 

1 2 5.</64 

22,178 

31,8:7 

, 30,032 

1 

L 

£0,291 

2,215 

41,881 

2.31W 
7.05S j 

2.383 

1 0,709 

3..302 ; 
1 7.317 

2,.-).78 

4.8M 

I 

1,812 1 
4.124 

2,007 

5.i»88 

2.072 

1..31S 

j 5.241 
7.091 

i 

1 5.279 

1 7.0 46 

1 

1 4,842 

1,131 

107,003 1 

1 108,240 

! 109,842 1 

j 105.;82 

[ 104,947 1 

100,939 ' 

120.798 

’ 134,240 

i 138,500 

i 110,529 


Tableau TI. 

Kwploi de Vaicool en 1899 et 1900 {alcool pur). 

(Bulletin de statisque et do legislation coinparce, jiiillet 
1901, jiage 46.) 


A nnC'cs 


Ucssourccs. 


18l«L 1900. 


Renseiffnemmi^ extraits des registrea 
ailminiairatifs. 

Fabrication indigene (bouilleurs de pro- 
fession) 

Hubstances farineiises 

Mdusses 

- Betteraves 

Vins 

Oidres et poircs 

Marcs et lies 

Fruits 

Substances diverses 

Importation (litiuours coiupU'es i\ CO p. 
0/0 d’alcohol pur en luoyeune) 


Renseignemenis ^tnhlia par Evaluation 
et cu suiet deaquets VAdininist ration 
diciine toute reaponsahiliti. 

Fabrication indigene (iKuulIenrs de 
cru) 

Vins 

Cidres et poires 

Marcs et lies 

Fruits 


Total. 


Renseignemeuts 

extraits des registres adtniuistratifs. 

Quantites soumises au droit general de 

consomnuition 

Quantites soumises 4 la deuaturation . . . 

Quantites converties en vinaigres 

Quantites rejirOsentant les manquants 
oouverts par la deduction chez les 
marohauds en gros 

a uantites declares pour le rinalgre 

iiantites exportees OiQueurs oomptees t 

fiO p. o/o d'alcool pur en moyenne) 

Ddebarges pour creux de route 

Decliarges pour pertes, accidents, avaides. 


Peebarges 14 titre de deceits de rendc< 

ment ou ddebets de reotitlcation 

Quantites en coura de transport, en 
transit, etc.. A la fin de ranneo 


Hectol. 

Hcctol. 

714.774 

007,493 

1,0^47,320 

01,089 

2,420 

13.107 

235 

1,544 

502,455 
790,075 
973,225 
97,363 
4,229 
14,895 
2,21 7 
856 

115,835 

112,150 

15,317 

17,340 

55,570 

2.743 

52,054 

42,814 

78,565 

30,390 

2,716,393 

2,768.418 

1.764,808 

210.0J5 

50,718 

1,782.891 

2X1,214 

64.514 

90,043 

21,304 

84.799 

44.401 

288,818 

3,000 

845,743 

3,369 

1,753 

^90 

5,386 i 

5,056 

35,489 

31,327 


I 


Ri'ssourcc?. 


Annees 

r' 

1890. 1000. 


Ri‘ns( ip)icm<‘Uts EfaUia par evaluanon ct 
j an aujet dcsquelsV Adtninistrafit.n 

I decline toute responsabilifE. 

1 Qiiantit«'s cnns-miniccs on Imnchisc chez 

1 les bouilleurs d«‘ cru 

Hcctol. 

80,629 

i Hectol. 

1 

80,432 


j Total des (‘inplois 

2,.65<l,09l 

2,665.686 

Ditrdrcncc* onlrc les rcssourcc.s et les 

1 einplois 

160,702 I 

112.782 


* Cette differeiKM* pent s'expliqucr par les variations qui so 
1 pi‘o<liiisent dans rituportaiice des slocks au coiniiienconieiit ct A la 
llii I’umicc. 

Tableau 111. 

Subdivision des quantites d*alcool (^alcool soumises 
au droit ae denaturation en 1899 et 1900. 


Designation des Produits. 


' Vernis 

Alcools do chautTage <*t d’edaii’age 

d’eclaircissage 

Matieres plastiqucs (celluloid) . . . . 

Collodion 

Presure liquide 

Insecticides 

Teiiiinres ct couleurs 

Bther, filament Qe mercure. Ac. . . 

Tanins 

Usages scientillques 

Cliloroformo 

Chloral 

Chapel lerie 


Total 


Annees. 




1S99. 

1900. 

Hectol. 

HectoL 

17,396 

14,762 

109,767 

125,648 

1,287 

2,760 

0,4.30 

7,198 

123 

186 

146 

123 

1,918 

3,863 

188 

166 

74,263 

64,873 

195 

496 

492 

386 

296 

62 

210 

808 

.304 

418 

216,016 

2214214 


Bulletin de statistique et de legislation coinparee, juillet 1001. 
page 60. 


Discussion. 

The Chairman, before inritiog discusiioii, reminded the 
members that Dominations for the new Committee should 
he sept to the Secretary a fortnight before the Committee 
Meeting on April Ath. 

Mr. John C. Umnxt said the object of any effeotlve 
legislation of this kind must be the greatest good to the 
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greatest nucubBr, and be should add the greatest number of 
British subjects in a matter of this kind. They certainly 
looked forerard to the legislation being imperialistic in its 
tendency^ There could be no question, from the answers 
which had been read to the questions sent out by that 
Society and the Chemical Section of the Loudon Chamber 
of Commerce, that everybody supported the principle of 
duty-free alcohol for manufacturing purposes, and, there- 
fore, there were only two questions to be answered : one. 
Would the revenue be affected? and the other, What British 
industry would be influenced ? He did not see that the 
revenue could be affected to any appreciable extent, because 
he imuj^ined that the increased returns from the income tax 
and in other ways would abundantly make up for any little 
redaction there might be. So far as the efect on British 
industries was concerned, he did not imagine any could he 
affected, except the distilleiies, aud after the facts which 
had been put before them as to the way the nrf. per gallon 
went in supervision and so forth, and after learning that 
some distilleries only turned out 00,000 galls, or 60,000 
galls, per week, whilst in America, from works of similar 
size, there were turned out 300,000 galls., he should say that 
5d. per gallon was a very excessive charge and amounted 
practically to a form of compensation. The sooner they 
recognised that the British distiller wanted compensation 
and did away with him, the more quickly, he thought, 
could they obtain the duty-free alcohol for manufacturing 
5 )urposes. Looking over Mr. (Jharaberlain’s speech in the 
House of (.’ommons on November 24lh, 1902, on the subject 
of sugar bounties, he found one sentence which seemed to 
him to sum up their position with reference to duty-free 
alcohol. “ In considering the question of pecuniary advan- 
tage, they must not consider only a possible temporary 
advantage, but the permanent result; and in matters of 
economics, if they could agree on a principle, they must 
accept that principle and act ou it, iu spite of any 
question of expediency.” In this matter we had to consider 
our Imperial relations, and how we were being hampered 
and absolut(*ly prevented dolag business with our own 
(.‘olonies, and passing on to them Herman products. The 
matter of the protection of the spirit industry in this country 
must, in comparison, be held to be a very small matter. 
Personally he should like to see the whole matter of the 5d. 
differential duty thoroughly investigated, aud he hoped 
Mr. Tyrer might liv« long enough— and he was glad to sec 
him looking so well — to see his great aim ettected, and 
duty-free alcohol broadly used for inanuracturiDg purposes. 

Mr. David Howard said there were one or two points 
to which he might allude. With regard to the 5(/. a gallon 
duty, those who knew the margins on which manufactures 
were now carried on in the chemical trade would know that 
that 5d. might mean a very great deal. Again, in the list 
of cases in which they had no reason to hope for free 
alcohol being allowed, one was if methylated spirit could 
he used without serious disadvantage. To begin with, 
methylated spirit cost double what their spirit cost to 
Germans, and that was a pretty serious disadvantage, and 
if little details, trifles like that, were considered below the 
consideration of the Government, where was British trade ? 
Again, there was one very important point laid down in the 
memorandum, that on no account was this to be used for 
anything which might, could, should, or would he used 
for human food. He did not know what people did not 
use for food. Arsenic has unfortunately been largely 
used in human food, at least in beer, and largely used in 
human medicine. But one could hardly consider the 
manufacture of arsenic as coming within the category of 
food aud drugs ; yet really it would be one of the things 
for which free spirit could not, if wanted, he used. For- 
bidding the use of alcohol for an enormous number of 
products took away a very large portion of the benefit 
from anyone except the dye industry. He thought that 
was what was meant ; that the dye industry was to have 
some advantage (not much), but nobody else was to have 
the slightest. Again, they had first to prove that, apart 
from their own pockets, which they were not supposed to 
consider for a moment — and it was evident that the Govern- 
ment did not consider them — the industry was to be 
of immense national importance. How could one tell 
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ahont a new thing whether it was of immense national 
importance? One conld not tell befoi^band. It was 
argaing in a vicious circle. Ouo had first to prove it 
to be of national importance, by which time the Germans 
had got possession of the field, aud then one might use it 
when too late to take up the manufacture successfully. 
There was only one po.s8ible solution, aud that was to have 
something like the German system. If alcohol were allowed 
to be used freely under the sti iciest supervision, such as 
would he sufficient for a gold- refiner — because one conld 
not carry away spirit, as one could gold, internally, and 
afterwards find it — if under such supervision one could 
use alcohol, the use of alcohol being freely allowed, one 
might build up new industries ; but under the terms of the 
memorandum it did not seem very likely except in the 
dyeing industries. Again, there was the proposal, to which 
he could not see any objection, that articles should he 
manufactured and the duty paid when they came out of the 
bonded warehouse. A vast number of articles were made 
from spirit in Germany and a good deal of spirit was 
wasted in the process ; all the esters for instance. It was 
impossible to make them in any other way. The only 
possible way would bo to allow them to bo made free of 
duty, and pay the duty on the manufactured article. That 
was one of the points which might benefit other industries 
besides the explosives and colour trades, hut unless a good 
deal more was granted than was shadowed forth iu the 
memorandum, it would do manufacturing chemists very 
little good. It would be another example of the fair words 
which they obtained from Parlmmeiit followed by foul 
treatment. 

Sir William Ramsay said he would only point out ouic 
thing which had struck him lately. They hart hoped to 
come under the new arrangement by which certain Institu- 
tions might claim to have alcohol duty-free for research 
purpo.sos ; hut on making inquiries it turned out that 
absolute alcohol w’a» not to he obtained in this country. 
The distillers did uot make it, it was all imported, and the 
excuse given was that to make absolute alcohol was a 
chemical process, and no distillery carried on any chemical 
process whatever. Therefore they had to buy rectified 
spirit and make absolute alcohol themselves. The question 
was, would they be allowed to start an alcohol still. He did 
not know, but he thought not ; so that really the privilege 
was of very little use. They could buy their absolute 
alcohol in Germany, and that was all the advantage they 
got. He must thank Mr. Tyrer for his extremely interest- 
ing paper, which he hoped would produce a good effect. 

Mr. Grant Hooi’kr thought Mr. Tyrer had represented 
bis paper as a record of things actually accomplished, and 
undoubtedly there was now at least the possibility of the 
use of undenatured alcohol for manufacturing purposes. 
With most things the difficulties at first appeared to be 
rather great, hut he. had a strong feeling that time would 
show that by manufacturing iu bond the use of duty-free 
nndenatured alcohol would he possible with the readiness 
and facility desired. With reference to the remark of Sir 
William Ramsay about the difficulty of obtaining absolute 
alcohol, he thought that when the demand was known 
means would be found to secure its production in the United 
Kingdom. He could not help thinking that there had been 
a little exaggeration of the difficulties which had hitherto 
existed with reference to the use of spirit, for from the 
figures put before them that evening it would he seen that 
the consumption of methylated spirit exceeded 5,000,000 
galls, annually, and there coukl be no doubt that although 
methylated spirit might cost a little more than the cheapest 
possible spirit, yet at the same time the additional cost was 
clearly not prohibitive, and the duty-free spirit it rendered 
available had been a very great boon, and had presented no 
very great disadvantage, in a large number of operations. 
With reference to the differential duty which had been 
spoken of, the object, of course, had been to secure to the 
home manufacturer who was put to any disadvantage 
through official regulations, some equivalent which would 
equalise matters for him in competition with the foreigner. 
In conclusion, he thought Mr. Tyrer would be satisfied in ft 
brief time, if not imm^iately, that a great step had beea 
taken in i^rding manufacturers, on the one hand, th» 
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opportunity to manufacture in bond from undenatured i 
itp^t) and» on the other, the freedbm to suggest denaturing I 
agents other than crude methyl alcohol, which, whilst pro- j 
tecting the revenue, would render the denatured spirit more ^ 
suitable than methylated spirit for their operations. 

Mr. 0?iCAR Guttmasn said he could only emphasise ^ 
everything Mr. Tyrer had said, since the necessity of 
having duty-free alcohol in connection with the manufac- 
ture of a large number of chemical products was growing , 
day by day, the industry with which he had been connected 
for so many years iu particular. Dr. JSilberrad in his : 
paper had given only a part of the case, and perhaps did i 
not wish to say bow much alcohol might he used in the 
manufacture of explosives. The present solvent for 
smokeless powder in this country was acetone, but other 
countries saw no reason why a large portion of that should 
not be replaced by alcohol. At present they were obliged 
to erect drying houses for the purpose of drying the nitro- 
cellulose. Now the new cordite, introduced some time ago, : 
required double tlio (juantity of nitrocellulose, and, conse- 
quently, twice the number of drying houses. These houses 
were not free from danger — for some unaccountable reason 
they sometimes caught tire ; in nine cases out of ten they ^ 
burned quietly away, but in the one odd case they blew up. 
Sometimes, even when the nitrocellulose had been veiy care- 
fully handfed, an explosion like that which recently occurred 
at Woolwich took place. When mixing nitrocellulose into 
cordite with all the latest and best improvements and every 
possible precaution, there still may be explosions like the 
two recent ones. Now, if they could eliminate the whole 
process of drying and could adopt the process used else- 
where, simply diluting the alcohol by the water contained ' 
in the nitrocellulose, pressing out the excess, and using 
the remainder as a component of the solvent, i.e., forming i 
a mixture with the acetone, they would almost entirely get 
over the danger. Nitrocellulose moistened with alcohol ; 
was known to ho very much less liahhi to go off by friction 
than dry nitrocellulose. At a rough computation, they i 
could use between half a million and one million gallons ; 
a year only iu drying, and perhaps as much in dissolving. 
There wore also other industries where, in a similar way, 
existing processes could be thoroughly transformed into ■ 
paying ones and into safe ones, and such as might bring 
credit to this country, if they were only allowed to use , 
the material best adapted for it. 

Mr. E. J. MiLLAun said he was interested iu the exporta- | 
tion of medicinal spirits and tinctures under drawback. 
His firm had derived considerable benefit from the new I 
regulations, but it must not be assumed that they were 
attained at a single stroke. As a matter of fact, the , 
Revenue department appeared to be feeling their way, and 
seeing to what extent they could safely allow manufacturers 
to go. Kegarding duty-free spirit, they seemed to have 
now reached a stage that if they could only have a round- ^ 
table conference with ^Ir. Tyrer, Mr, Leah, and possibly ; 
one other, some method might surely be hit upon by which 
duty-free alcohol could he used generally. He considered | 
the suggestion that individual application should be made ' 
in each case was most unsatisfactory. In the early days of , 
the exportati<m of tinctures under drawback they were : 
exporting articles, which their friends and neighbours had j 
not received the privilege, for the simple reason that they | 
had not also applied for it nor probably even thought of it. 
That appeared to be a sort of favouritism, though quite i 
unintentional, and the same thing would happen if individual 
application was to be insisted upon. It was all very well to 
Bay that manufacturers in this country should wake up, but j 
when they were muzzled and tied with red tape, it was ■ 
rather a difficult process to ' accomplish. They heard of 
manufacturers and workracp sending deputations abroad to 
aee how things were done there, and he would venture to , 
saffgeat that the Board of Inland Revenue might send a j 
deputation of their inspectors to Germany to see how the i 
manufacture of articles was carried on iu bond. At any : 
rate he was quite sure that a great deal of progress would ! 
be made if they grasped bow easily facilities were aiffbrded | 
there, and bow diffloult theiy were here. They had only to 
glance at that part of the paper in which hh was particularly 
interested to see the importance of this matter. With ^ 


regard to the mannfacture of ohlorolbrm, ibdeform, Sto^ 
that was made absurdly easy for the manufacturer do 
Germany, but here there were no such facilities. He had to 
deal with an article which Mr. H 9 oper, as a representative 
of the Inland Revenue, called “ a little dearer,*' but which 
was practically 100 per cent, dearer than alcohol itself. 
They were much indebted to Mr, Tyrer for the excellent 
way in which he had marshalled his facts, and the over- 
whelming case he had made out for further concession 
regarding duty-free spirit. 

Dr. SiLBEURAP regretted that he was precluded from dis- 
cussing the subject brought forward by Mr. Guttmanu, 
referring to the use of alcohol in the manufacture of smoke- 
less propellants, in light of its effect on national defence, 
but could only state that Mr. Ilaldauo's clause — and indeed 
the whole action of the Explosives Committee — were of a 
purely philanthropic nature. With regard to the question 
of research, Mr. lloward and Mr. Umuey had pointed out 
that it is useless to grant freedom for alcohol for research 
if freedom is not granted for alcohol required as the result 
of research.” This, iu bis opinion, was scarcely correct, 
since, in carrying out an investigation, say, on some dye- 
stuffs, chemically pure compounds must be obtained and 
investigated before their nature could be understood ; sub- 
sequently their derivatives investigated, and their method 
of manufacture worked up. This all necessitated the use 
of pure alcohol as a solvent, if not actually as a reagent. 
When, however, the chemical constitution was understood, 
it would not be a difficult matter to settle on some suitable 
denaturing agent which would not affect the manufacture 
of the commercial product. In his opinion, this step was a 
great advance, and likely to lead to the permitting to use a 
wide series of deuatiiriog agents suited to each special 
manufacture. 

Dr. Si HiDHOwiTz said he must say that the attitude 
of some distillers on this question was quite incomprehen- 
sible to him. He should have thought that if duty-free 
alcohol were allowed for industrial purposes, the distiller 
in this country would ultimately get a very great increase 
of business and not tlie reverse ; and at all events he was 
protected ])y this differential duty of 5^/, per gall, and surely 
he ought to be content with that. Rut if that were not 
sufficient compensation, or if at some future date thi.s 
differential duty should be removed, there were materials and 
methods with which the distiller unght work in future which 
would probably enable him to produce ultimately on lines 
quite as cheap as those on which the Germans worked. He 
might allude in this connection to a paper read before the 
Canadian Section and published in the January number of 
the Journal, on the starch obtainable from the cassava root ; 
from which it appeared that one could readily obtain starch 
from that root at one-fifth the cost of that from maize, 
which, as they all knew, was the cheapest starch for spirit- 
producing purposes in this country. He did not suppose 
they could produce the cassava root in England, but iu the 
great Empire of which this country was the centre there 
were large tracts in which it could be produced, and situated 
as they were with regard to shipping, the raw material 
could be brought here at very little cost, and this in itself 
would be an opening which might be taken advantage of. 
Again, there was the agiicultural side of the question to be 
taken into account. The removal of restrictions on the 
alcohol trade might lead to the planting of potatoes or 
some other starchy plants in England or Ireland which 
would ultimately benefit not only the agriculturists, but 
industrialists iu every sense of the word, including the 
distil ler~ 

The Chairman said that in this country they had very little 
help from the State, and a good deal of pressure had to be 
brought to bear on the Government before anything could 
be done. In other countries it was very different. For 
instance, the German Emperor came over here in Novem- 
ber last, on a visit to ISandriuglmm. and whilst there he saw 
a chance of using alcohol in the manner that it was being 
used in Germany. The Emperor wired over to Berlin on 
Thursday, and on the Saturday moroing he had one of the 
chief manufacturers fri»m Berlin at Sandringham with a 
full collection of appliances for the industrial uae of alc^ol. 
One did not expect or get help of that kind in this country ; 
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l)ut those vho paid the cost of g^overninent had a right to 
claim some little >8sUtance from^ the State. Again, there i 
waa ao exbib^ioa recently at Berliu of the products of the | 
potato, and over the door there was this short sentence in i 
German : There you see what there is in the potato.” ; 
These were words which the Gorman Kmperor used at the ' 
spirit exhibition a year or two before, and his words being ! 
affixed to the door of the exhibition formed a good adver- 
tisement for the whole industry, la Germany all classes 
helped to utilise the products of the soil. One talked here . 
about bringing men back to the soil ; but the difficulty was | 
ihat they could grow nothing which was remunerative enough j 
to enable farmers to pay a fair living wage. It was not the 
difficulty of a man finding work, but that the work was not ^ 
remunerative. The Germans started irom the right point ; 
of view, by making that work remunerative by hook or by 
crook. He thought Mr. Tyrer had rather underestimated ; 
our production of potatoes. In 1901 it came to 3,631,000 
tons, and in 1902 to 3,194,000 tons, the latter being a bad 
year. In the first year the crop averaged six tons to the , 
acre, and in the second about five and a half tons. There 
was an enormous possibility of growing starchy matters, 
which could he converted into food or alcohol, on land in , 
this country. The question was very much to the front i 
just now, how to feed the population in time of war. If we, 
like the Germans, wore using a large quantity of potatoes ^ 
produced in this country, instead of the imported grain now 
being used for the production of alcohol, we should in time 
of danger have a large store of food without extra cost to 
the country. 

The following table showed the production of alcohol in 
various countries, Germany being at the top and Uufsia 
second, while Great Britain was sixth in the list : — 

The World's Production of Alcohol according to 


W. Behrend. 


Year. 

Million Ileetolitre.s 


I’uiv Alcohol. 

1 

Germany ' 

1901-2 

4'2l! 

Austria-llunffiry 

IJKMl-l 

2 51 

Russia (in EuroiH?) , 

1900-1 

1*04 

Fitmeo 

1900 1 

2*80 

Italy i 

1899 00 

0*18 

.Switzerland ‘ 

1901 

0-0.3 

Belgiuin 

1901 

0*H7 

Holland 1 

1901 

0*36 

Great Britain 

I9U0 

1*49 

Denmark ; 

1901 

0-17 

Sweden 1 

IHOO-I 

o*2:j 

Norway 1 

Spain 1 

1899 

0*04 

y 

* 0*60 

Roumania 

1900-1 

0*10 

United Stal;e.s 

1901 

1 2*41 

Total 
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The rapid increase in the imports of German alcohol 
into this country, together with the unremunerative character 
of the alcohol industry here at the present moment, showed 
that our rivals were gaining ground. 

The use of duty-free alcohol for industrial purposes in 
other countries than Germany was on the increase, as was 
shown by the following figures : — 

Austria-Hungary. — In the year 1898 — 1899 there was 
used, free of duly, 6,648,816 galls, of 100 per cent, alcohol. 

France. — In the year 1901 the following quantities of 
denatured spirit were used for various purposes : — 


Gallons 
100 per cent. 
Alcohol. 

Lightinfi; and heating 3,:}60,110 

Yamlshes and lacquers 296, 58£ 

Cleaning and polishing 63,844 

Celluloid 111,618 

Dyeing 16,340 

Collodion 78,892 

ChOmtdai and pharmaceutical products 60,862 

Others and explosives 1,630,848 

8oientifiopurpo^.. 9,438 


3,634.430 


It was evideht from the figures quoted iti the puper that 
Germany was forging ahead tremendously because of the 
encouragement given. One point was always raised by 
our authorities. They 'said : “ If you give too many fkoilities 
for duty free ahsohol there will be frauds on the revenue.” 

There might he to a slight extent ; hut he did not think 
they would be considerable ; they were easily detected, and 
the amount would he small in comparison with the revenue. ^ 

He had taken the trouble to find out the number of convic- 
tions in Germany for frauds on the revenue, where there 
were such great facilities, and ho found that in 1901-2 
there were 84 persons convicted, and the amount of the 
fines only amounted to 46,000 marks, or about 2,300/. He 
did not think they were more lenient there than elsewhere 
as regards fines in such cases, and that was in a county that 
produced 93,368,000 gallons of alcohol per annum. 

With regard to the scientific iiies of alcohol, he really 
thought it was a great advantage to be able to use it, and 
he was astonished to hear from »Sir William Hamsay that 
no manufacturer produced absolute alcohol in this country 
for the use of scii'ntific institutions. H seemed to him there 
was a good opening for anyone going into the business. 

He did not think there would bo any frauds in the laboM- 
tories, and if there were they would be soon found ont. 

With regard to the interesting remarks of Mr. Guttmann as 
to the use of alcohol, it was quite true that if they had 
alcohol available under reasonable restrictions for the 
manufacture of explosives, it could be used in very large 
quantities, much larger even than Mr. Guttmann stated.' 

Twenty years ago he started the present method of making 
smokeless powder by indurating the grains, and then used 
alcohol. He found it very expensive, so that it could not 
be generally utilised, and methylated spirit was not so 
suitable as pure spirit would have been. The Government 
did not then take it up, but the French Goveniment the 
next year adopted the invention and used it for military 
purposes. Twenty years later the English Government 
began to think that if we had alcohol duty free, it might 
be utilised in the making of explosives, a thing they might 
have done twenty years earlier. He believed it was owing 
to the idea ()f using it for explosive purposes that the recent 
facilities had been granted. Of course a great deal of the 
alcohol used in the process could he recovered, 

I Mr. Tykbu, in reply, said this subject was so vast that it 
' could not possibly be adequately treated even in two hours. 

; He did not make any apology for exhibiting what he 
might call the revenue side of the question and the 
attitude of the authorities. He must say that ho was much 
surprised at the ignorance of so many persons of the ques- 
! tions involved. It was, after all, comparatively easy to 
have got at the facts. He became, consequently, imbued 
with the idea that it would be useful to treat this subject In 
the form of a resunu' of the whole subject, putting the 
j case as fairly as he could, but having a strong bias in the 
■ direction of the free use of alcohol, so that their friends on 
I the negative side might not bo able to take a purelj^ ojipo- 
I site view. He felt certain that a man of the attainments 
of Dr. Sciuirc, who had himself overcome considerable 
I difficulties, could, with bis knowledge and ingenuity, think 
! out and easily arrive at a plan, and arrange a method of 
: improving the existing arrangements consistently with 
every necessary condition for conserving revenue. He 
! wished it to be clearly understood that the whole basis of 
I the attenuation charge, as stated in the paper, was in the 
I language of a high official who had been good enough to 
j give him the benefit of his corrections. Therefore, they 
j had, to a certain extent, an added value. The duty was 
i paid on the alcohol which was ultimately produced ; there 
i surely could not be any very great difficulty in shortening 
j the processes, and securing practically continuous operations 
I instead of intermittent ones. 

j So much was paid already on spirituous luxuries that he 
thought they might pay a little more. That was one way 
of securing sobae' of the means to refund duty, both 'fiscal 
and dififorential ; bat these were points which doubtless 
i wonld be discussed in joint committee; and prhbably at an 
I interview with the authorities, if granted. He onqe more 
bore emphatic testimony lo the courtesy and Consideration 
! of the Excise officials. As often said, this was a big subject. 
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and it was not improbable that papers would be read on 
special industrial uses, and different methods and experi- 
ences of spirit distillation iu different countries. He aj^in 
warmly acknowledged the help given hy so many for this 
paper, and especially that afforded by the Excise and 
Customs officials. 

Addenoom. 

Dr. W. S. Squiuk, having an important engagement 
and being unable to remain for the discussion, writes as 
follows : — 

1. The duty is not really assessed on the one gallon for 
every five degrees of attenuation. There is a margin of 
25 per cent, allowed. That is to say, 12 J per cent, either 
way from this standard. So long as the distiller does not 
exceed this he is within the law. Usuall}’ he gets from 
5 to 8 per cent, more spirit than the standard, and if there 
is much deviation from this the Excise are put on the alert, 
so that this charge is really a sort of danger signal. 

2. As regards plant, there is no difficulty about a con- 
tractor putting up a plant for a distiller, and getting the 
residuals over a term of years iu payment He (^Dr. Squire) 
should, as a contractor, like to make such a bargain hitnself. 
It is roughly assumed by distillers that the residuals (draff 
and slummago) in a general way pay for the working of 
the distillery (coals and labour). This will vary a good 
deal according to local conditions. As a general rule this 
assumption is approximately true. Getting out the lactic 
acid and glycerin is a little beyond the average distiller, but 
they have been got out in paying quantities. The Excise 
do not in any way interfere with the residuals. The distiller 
can do what he likes with them. 

B. The^* mash-tun tax.’* There is no such thing. The 

Maiscbraum-Stcur ” is referred to, which concerns the 
fermenting vessel (technically in Great Britain called a 
** wash back”), not the mash tun. It is a mistake which 
persons only imperfectly acquainted with the German 
language and the German spirit manufacture might easily 
make. As a matter of fad, there is no mash tun in many 
of the German and American distilleries. The lax in 
question is raised on the number of hectolitres which the 
“ wash backs ” (fermenting vessels) will hold, irrespective 
of the strength of the worts. The distiller tries to minimise 
this tax by getting as much as he can out of his wash backs, 
and therefore brews his wort as strong as possible. The 
question of the “ Schaumgahrung,” or foamy head, has also 
to he considered. If the back overflows the froth must not 
be collected and put, hence the distiller so brews his wort 
that the foaming is reduced to a minimum, and thus allows 
the wash backs to be filled nearly to the brim. 

4. Dr. Squire does not think the distillers will be 
surprised at the idea of potato distilleries iu Ireland. For 
reasons too numerous to discuss now, the thing would 
not pay. 

5. Dr. Squire thinks one complained that maize, the 
principal cereal used by distillers, is not taxed. As a 
matter of fact, Dr. Squire writes, of the 193 distilleries 
mentioned in the United Kingdom, not more than 25 or 30 
use maize at all. The reason maize was excepted is that 
it is largely used as a cattle food in Ireland. There- 
fore the Irish members of Parliament claimed to have 


maize excepted. The Government, admittiog to some 
extent the claim, assented. The exception did help the 
distillers using maize incidentally to a very small extent. 
They use 60 to 65 per cent, of maize j when yeast is made 
only 40 per cent. 

6. On the statement that distilleries exist (in Oermaiiiy 
in considerable number under svpervision more Mtrict tlH^ 
here,” Dr. Squire regards that statement as “ pretty stiff.** 
The facts are, there are, j»ay, 15,000 distilleries in Germany. 
The duty, all told, amounts to elghteenpence a gallon. la 
it w'orth while to keep an Excise official at each to collect 
such a revenue ? As a fact, there is absolutely nothing 
compared with what exists here. In a British distillery, 
producing, say, 20,000 to 30,000 a week, there are about a 
dozen Excise officers, under a supervisor, and these in turn 
are on duty night and day. Almost every cock in the 
place is locked by the Excise. Even the fire-doors in pot- 
still distilleries are locked, and are o[)ened only when all 
the worts of the “ period ” are collected and secured. There 
is nothing of this sort in Germany, A distiller, if in the 
country, is even compelled by law to build houses for the 
officers, but the Government pays a small rent. 

Note by the author ; — 

Dr. Squire’s comments are interesting and useful, but 
they do not destroy the substantial accuracy of the state- 
ments made in the paper on the authority of, in some 
instances, P^xcise iriauuals, P'xcise officials, and in others of 
Germau gentlemen acquainted with the practice and pro- 
cedure in Germany. When Dr. Squire reads his paper 
“ On Britioh and American Distilleries,” an opportunity for 
discussing some of these points may be preseated. — T. T. 


I At the forty-third annual meeting of the Associated 
I Chambers of Commerce, held at the Whitehall Rooms, 
London, on March Gth (Lord Avebury presiding), these 
combined resolutions were unanimously adopted, being 
spoken to by the President and Mr. T. Tyrer, in the absence 
j of Mr. David Howard; — 

I Londofi. — That in the opinion of this Association, it is- 

! desirable that the next Finance Bill should contain a clause 
I to carry out the intention of section B of the Finance Act^ 
! 1902, that British manufacturers of chemical and pharma- 
i ceutical products may be afforded, under Excise supervision,. 
I facilities for using duty-free alcohol in cases where the 
finished product is not dutiable, and thus he in a position to- 
compete with similar foreign manufacturers in the home 
market. 

Manchester, — That the provision of section 8 of the 
Finance Act, 1902, requiring the payment of duty on. 
imported pure spirit for manufacturing purposes, at a rate 
i equivalent to the difference between the Customs and the 
j Excise duty on spirit, adds about 50 per cent, to the 
original value of such spirit, and this addition places- 
: British manufacturers who use it in a position of serious 
i disadvantage in relation to their continental competitors,. 
I who are able to purchase it entirely duty-free, and that 
j representations be made !o the proper Government depart- 
I ment with a view to the removal of this disadvantage. 

i 
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English Patents. 

Gas or Vapour Separators, P. N. Hooper, London. 

Eng. Pat. 2697, Feb. 8, 1902. 

These separators are designed to remove lubricating oil and 
water from exhaust steam, on its way to the atmosphere, or 
to a condenser, feed-water heater, or purifier ; also for drying 
live steam, or ammonia gas in refrigerating plant, Ac. i he 
separator is provided with a senes of perforated baffle 
plates, adapted to reduce the velocity of the gas or vapour 
below that at which it is capable of holding matter m 
suspension. — R. A. 


Centrifugal Machinery or Apparatutfor Stewing or SooA- 
ing, and Draining. [Treating Wool, NttraUng 
Cotton, ^c.] J. B. Alliott, Nottingham. Eng. Pat. 
3177, Peb. 7. 1902. 

The perforated centrifugal basket of the machine is sur- 
rounded by a casing, which will retain a sufficient quantity 
of liquid in the basket when it is stationary, and permit the 
liquid to flow from the basket under the action of centnfugal 
force when it is rotating. The casing take the form of a 
frustum of a hollow cone, Ac., and rotates wiih the basket. 

— R. A. 


Drying ; New or Improved Method of [L^quered 

Articles, 4 ^c.] A. Junghans, Schramberg, Germany, 
Eng. Pat. 10,896, May 12, 1902. 

The articles under treatment are dried by exposing them to 
radiation from an electric arc -lamp, with or without the aid 
of heat. The method is said to prevent the formation of 
blisters. (See also under Fr. Pats., page 288.)— R. A. 

Drying Apparatus. R. C. Baughman, Washington, U.S.A. 

Eng. Pat. 20,742, Sept. 23, 1902. 

A ROTARY drying-drum formed with external drying-pockety 
to which the material to be dried is supplied, and with 
internal hot-air spaces, which alternate with the pockets and 
are in oomoaunication with the interior of the drum. — R. A. 


Separating Apparatus [Coai Schists, Metalliferous Sands, 
^.1. G. C. Marks, London. From F. Blanc, Chambon, 
France. Eng. Pat. 14,328, June 24, 1902. 

A CENTRIFUGAL apparatus in the form of a turbine, 
through which is passed the liquid with the matter to 
be separated. Each blade of the turbine is provided on 
its internal or conoare part with a projection and a cavity 
for retaining the heaviest particles and diseba^ng them 
into a depositing chamber, the liquid with the lighter ptvts 
of the material escaping through the central hole of the 
turbine.— R. A. 


Filter [for Lighting-Gas, Liquids, ffc,] with Uniformly 
Compact b'Utering Materidi at Uijferqnt Levels, 
J. Efster, Berlin. Eng. Pat. 19,644, Sqpt. 8, 1909. 

The filtering tnatenal k packed bqtweon net-like ** gratings/* 
which extend over the whole width, of . the fllt^. . /Hia tes 
or slabs of the gtatbgs are prefembly of tHangulair section. 


and are arranged so that they lie horizontally and trans- 
versely to the direction of flow of the gases, Ac., and also 
form obliquely ascending rows. — R. A. 

Distilling Liquids [ Water, ^c.] and Similar Operatioiu / 
Process of and Apparatus for — — , H. H. Lake* 

London. From United States Distillation Co., Indlan- 
opolis, U.S.A. Eng. Pat. 24,780, Nov. 11, 1902. 

See U.S. Pats. 713,297-8 of 1902; this Journal, 1902, 
1523.— R. A. 

Exhausting Oases and Vapours, a^td Apparatus therefor i 

Improved Method of . P. Schlitze, Oggersheim, 

Germany. Eng. Pat. 26,889, Nov. 29, 1902. 

One of two chambers or vessels, which are in communica- 
tion with each other at the bottom and contain a body of 
sealing liquid, is connected by a non-return valve with the 
chamber to evacuated, the other vessel being, by valves 
actuated automatically by a float, put alternately in 
communication with the vacuum chamber of an air-pump 
and the atmosphere. The sealing liquid is thus alterpstely 
sucked into and expelled from the second vessel, and 
produces in the first vessel a vertical reciprocating move- 
ment of a liquid piston, which sucks the gases or vapouw 
from the chamber to bo evacuated, and expels them through 
a pressure valve. — R. A. 

Thermophores or Devices Employed for the Storage of 
Heat by Means of Liquefied Salts. I. Timar, Berlin. 
Eng. Pat. 26,411, Dec. 1, 1902. 

Sunflower seeds, Greek hay seed [Foenum Oraecum), or 
similar vegetable seeds containing viscous substances and 
a fat which will not affect india-rubber, are dissolved in hot 
water and mixed with the thermophore salt, e,g., sodium 
acetate, “ to the extent of about 6 to 7 per cent, of the 
whole bulk,** to remove the disagreeable odour of the salt, 
and to prevent the salt from injuring the india-rubber- or 
similar container during crystallisation. — R. A. 

United States Patents. 

Filter. J. Kostilek, Prague-Vinohrady, Austro-Hungsry, 
Assignor to Society Masohinenbau - Actiengetellscbaft 
vormals Breitfeld, Danek and Co., A. S. S. D, Breitfeld, 
and D. I. Spol, Karlin, Bohemia. U.S. Pat. 709,719, 
Sept. 23, 1903. 

The liquid to be Altered is delivered by a series of hori- 
xontal pipes near the base of the filtering reservoir. The 
filtered liquid, after rising through the filter-bed, overflows , 
into a gutter surrounding the rim of the reservoir. A funnel 
under the reservoir and water injectors carry the flltaring 
material discharged from the bottom of the reservoir to the 
top again. --J. w. H. 

filiet and Extractor Press. J, G. Crossman, Watford^ 
Herts. U.B. Pat. 719,488, Feb. a, 1908. 

Sex liag- Fat. 8889 of 1902 ; this J0iirn|l, 1908, »». .v ! . 

— Jk. A«, 





Separating vr Draining LiquiSe from SoiidM / J^paratua 
for U. 8. Briftol, B.L U.S. Fat. 

’719,541, Feb. 8, 1908. 

Tbs fipparatuf comprtBaa a Tat prov24ed with a falie bottom 
and a vacuum cham^r beneath, a cylinder within the vat 
clotely encircling a lifting-screw, ana feeding-blades in the 
bottom of the tank beneath the screw. The lifting-screw 
and feeding-blades are rotated in opposite direotions, a 
circular flange being provided near the bottom of the 
cylinder, to prevent the escape of the materials from the 
feeding-blades, and to guide them to the screw. — R. A. 

Fasacu Patents. 

Sixtracting Apparatus. Messrs. Egrot, Grang4 et Cie. 
Fr. Pat. 821,577, April 22, 1902. 

Thb material to be extracted is fed by different devices 
into a horixontal rotating cylinder provided with a number 
of Vertical partitions forming compartments, and passes 
through specially-shaped openings from each compartment 
to the next ; the extracting liquid flows in the opposite 
direction through these compartments. Arrangements are 
described tor making the process as complete as possible 
for volatile liquids,— J. W. H. 

Drying and Bleaching by Artificial Light. A. Junghans. 
Fr. Pat. 821,821, May 21, 1902. 

LaOQUXRBD articles, materials, Ac. are submitted to the 
action of light or other radiations of suitable wave length 
for the purpose of drying and bleaching. (Sec also under 
Eng. Pate., page 287.) — J. W. H. 

(Uaveringe [Afica] for Steam Pipes, Boilers, ffc. Mica 
]^iler Covering Co., Ltd. Fr. Pat. 321,845, June 5, 
1902. 

The coverings are made in sections to flt the pipes, Ac., and 
consist of an outer layer of flakes of mica cemented with a 
mixture of silicate of soda and acetate of lead, or of acetate 
of lead and lime, a middle layer of wood fibre, granulated 
cork, or similar material mixed with flake mica, and an inner 
layer of flake mica ; the entire mass being Anally cemented 
by impregnation with a liquid containing silicate of soda, 
acetate of lead, and lime. — J. W . H. 

Oases s Liquefying — — . G. Claude. Fr. Pat. 322,107, 
June 16, 1902. 

In apparatus for the liquefaction of gMes, involving the 
obtainment of external work from expansion, a small portion 
of the gas issuing from the temperature-exchanger is imme- 
diately submitted to the temperature of the expanded gas, 
by means of a small supplementary exchanger, in one com- 
partment of which the gas is liquefied under high pressure, 
liquefaction in the main expansion chamber being practically 
avoided. — B. 8. 

Flask for Holding Ethyl Chloride and other Volatile 
Liqmds. H. Goetz, Fr. Pat. 822,141, May 80, 1902. 

A.BomJB in which the capillary exit tube is not joined to 
the n^n body of the flask, but is held by a metal cap which 
can be removed flrom the flask at will for cleaning^urpoies. 

n.-FUBL. GAS. AND LIGHT. 

Combustibility / Limits of . L. Pelet and P. Jomini. 

Monit. Scient., 1908, 17, [734], 94—104. 

Tb* authors deflne the ** limit of combustibility ** of a com- 
bustible substance as the instant at which combustion 
ceases. ... 

An extensive series of experiments is described, a large 
number of combustibles being examined, inciudiug sulphur, 
phosphorus, hydrogen, wood charcoal, bensene, coal-ff^as, 
and many other organic bodies, the method of wcikiog 
being to ignite the iKHly in a clo^eci vessel, and, at the 
moment of extinotioh of thd tiame, to remove and analyse 
the gaseous products* : 


The coiicln^ions arrived at are that, for a certain oom- 
hastible, burning under fixed conditions, the limit of 
oombustibillty depends on (a) the nature of the com- 
bustible I (5) the temperature of tlie flame produced ; (c) 
the quantity of gaseous combustible introduced into the 
flame in a unit of time ; (d) the temperature of the 
surrounding air; also, that only the temperature decides the 
chemical equilibrium between the combustible gas, oxygen, 
and the products of combustion. 

It was also found that the extinction of the flame 
depended, not ou lack of combustible matter, but on in- 
sufficiency of oxygen, or excess of the products of combus- 
tion.— T. F. B. 

Gas-Meters ; Causes and Prevention of Premature Destruc- 
tion of Wet . A. Albrecht. J. f. Gasbeleucht., 48, 

[6], 101—105. 

As the confining liquid for wet meters, the purest water 
obtainable, preferably boiled rain-water, should be used. 
Where the meter is liable to get frozen and the use of a dry 
meter is excluded, glycerin solution, free from acid, should 
be employed. Neutral salts, such as common salt, chlorides 
of calcium and magnesium, are sometimes used to prevent 
the freezing of the liquid, and it is to the action of these 
that the corrosion of meters is generally to be ascribed. 
As the result of a number of experiments, which are quoted, 
the author concludes that ordinary metals suffer oxidation 
in pure water containing either oxygen or carbon dioxide ; 
the fixed alkalis and their carbonates prevent the reaction ; 
but the chlorides, sulphates, and nitrates hasten it ; whereas 
if aqueous glycerin be used instead of water in these experi- 
ments, the metals are almost entirely unaffected. Under 
normal couditions the effect of oxygen or carbon dioxide 
upon the metal of the meter is but slight, but iu the pre- 
sence of solutions of neutral salts, which appear to act 
catalytically, an appreciable corrosion is brought about in 
a short time. — H. B* 

Oil- Ga ^ ; Best Temperature for the Production of — — , to 
be Mixed with Acetylene and Compressed. W. Hompel. 
Verhandl. d. Vereins z. Beford. d. Gewerbfleisses, 1903, 
39. Cbem.-Zeit. 1902, 27, [11]> 29. 

The author’s experiments show that, for preparing oil-gas 
which is to be mixed with acetylene and compressed before 
use, the gasification of the oil should take place at a 
temperature of 970® (3. In this way an increase of 60 per 
cent, is effected in the yield of gas, and when the latter is 
mixed with acetylene and subjected to a pressure of 10 kilos, 
per Mq. cm., a gas is obtain^ which has an illuminating 
power equal to that of oil -gas formed at lower temperatares. 
The hourly production of gas for each retort is, at the same 
time, increased by about 86 ' 6 per cent. — T. H. P. 

Acetylene ; Absorbed . Engineer, Jan. 30, 1903, 112. 

It is known that acetylene can be dissolved in acetone, and 
that the solution so obtained, or acetylene itself, can be 
absorbed by a suitable porous substance. The solution 
and the porous substance containing absorbed gas or 
solution, possess the advantage over ordinary acetylene 
of having for a given quantity of candle-power, a con- 
siderably smaller volume. In practice, the porous material 
employ^, has a porosity' of 80 per cent, by volume, i.e., a 
vessel of 100 litres capacity when filled with this material, 
has still space left for the absorption of 80 litres of liquid and 
gas. This space is about half filled with 40 litres of acetone, 
and acetylene is then pumped in till the pressure reaches 
10 atmospheres, when the ve8.->el contains 10,000 litres 
of gas. By an order qf the Secretary of State, dated 
April 10, 1901, acetylene compressed into porous matter, 
witli or without the presence of acetone, forms an exception 
to the main Order in Council prohibiting compression 
of acetylene to more than lOu ins. of water column, and 
may be used at a pressure not exceeding 150 lb. per sq. in., 
provided (a) the porous matter is sitoilar to that of which 
a sample has been submitted to the Home Office ; (6) it 
lilis as completely as possible the space of the cylinder j 
(c) its porosity does not exceed 80 per cent. ; (jif) a*** ^ 
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excluded from every part of the appamtos; <e) the tem- 
perature ie kept from riiin« during compreeeioni (/) the 
^lindtr has been tested by bydraulle meant to a pressure 
double that at which it is intended to work | and, if acetone 
be used, (</) the liquid docs not completely fill the pores of 
the substance employed. (See also this Journal, lUOl, 
1196.)— A. S. 

Mantles for Incandescent Gas Liuhiing j Burning-off and ! 

Hardening H. Drehschmidt. J. of Gas Lighting, ; 

1903, 81 , [2073], 289, ! 

Thb Btthlmaon apparatus for burning-off and hardening i 
mantles consists of a number of upright tubes (see figure) | 


Fuel j Ciimpontion of Matter to be used with » , to Aid 
in the Consumption of the Gases of Combustion thereof 
and to Retard the Combustion of the Fuel itself K. L. 
Livingstone and W. A. Vaudercook, New York. Eng. 
Pat. 2858, Jan. 29, 1902. 

A POWDRUBD mixture of ^>ermaugaoate (of potassium, 
sodium, or zinc), 3 lb. ; sodium chloride, 72 lb. ; hydrogen 
peroxide, 1 lb., and manganese dioxide, 1 lb., is mixed 
with sufficient water to sprinkle the fuel, in the pro- 
portion of 1 oz. of the mixture to each gallon of water 
required. The oxygen given off by the permanganate, 
facilitates the combustion of the gases liberated by the 
fuel, whilst the chlorine from the salt restrains the too rapid 
decomposition of the permanganate. The hydrogen from 
the hydrogen peroxide also assists in completing the com- 
bustion of the gases ; and the manganese dioxide affords a 
supply of oxygen after thst from the permanganate has 
been all consumed. — 0. S. 


I ft i 






supporting wire-gauze frames of the shape of the mantles 
but of slightly smaller diameter, and in length equal 
to about that of the impregnated, but *not burnt-off, 
mantles. Gas at ordinary pressure is supplied through a 
horizontal pipe to the iuteriov of these wire-gauze frames, 
and air at high pressure is supplied through another pipe. 
The mixture of gas and air is lighted outside the gauze, 
and the supply of gas is so regulated that the whole of the 
^’auze frame is enveloped in a uniform thin sheath of blue 
fiame. 'fhe mantles are smoothed out as usual, and each 
is pat on oue of the gauze frames, and the mixture of gas 
and air is then lighted. In order to impart sufficidut 
hardness and strength to the head of the mantle, a gas- 
ring boiling-burner is let down by a lever arrangemeut 
immediately after lighting the mixture of gos and air, and 
its fiame plays round the head of the mantle. The lever 
arrangeiueot also sets in action a sand-glass, adjusted to 
the time required for shaping and hardening the mantle — 
usually two* minutes. The hardened mantle is lilted oft by 
a hook and the fiame then extinguished.— A. S. 


Briquettes or ih^. and the Manufacture thereof A. J. 
Browning and H. Musgrove, Croydon. Eng. Pat. 4779, 
Feb. 25, 1902. 

In order to make a briquette free from an excessive propor- 
tion of tar, and at the same time facilitate the distribution 
of the smaller quantity of tar through the mass of the 
product, the powdered fuel is saturated with water (about 
12 per cent, by weight), then mixed with not more than 
10 per cent, of tar (referred to the moistened fuel), pressed 
into moulds, and dried without heat. — C. S. 

Pent and like Materials ; Manufacture of Plastic Objects 

from . N. Reif and E. von Reibnitf, Wunstorf, 

Germany. Eng. Pat. 22,016, Oct. 9, 1902. 

TiiK })eat is impregnated with binding material a 

mixture of tar, oil, and resin) by means of a spraying 
apparatus, and then treated with an oxidising agent 
(sulphur chloride, nitric acid, &c.), also applied in the 
form of spray, or vaporised by means of hot air to increase 
its oxidising effect. The apparatus consists of a centrifugal 
machine, fitted with a series of plates for regulating the 
automatic emptying of the casing of the machine, and also 
provided with a spraying device. — C. S. 

Bunsen Burners} Impts. in or relating to — . J. A. 
Smith, M. Dick, and I). C. Dick, Kilmarnock, N.B. 
Eng. Pat. 3538, Feb. 12, 1902. 

To adapt Bunsen burners for use with acetylene and car- 
buretted mixtures thereof, the inventors prevent the over- 
beatiog of the gas before combustion, by inserting between 
the metallic uozzle and the metallio base an intermediate 
tube, about an inch long, made of non-conducting material, 
such as asbestos. Ferules are provided on the metallic 
portions of the burner, and to these the non-conducting 
portion is attached by means of clamps, which are con- 
nected by one or more bridges of metal or other suitable 
material, attached iu such a way as to be insulated from the 
metal of the burner. — C. S. 

Vapour-Buming Apparatus, A. Kitson, London. 

Eng. Pat. 23,458, Nov. 19, 1902. 


English Patents. 

Coke; Plant for Manufacturing . W. Kennedy, 

Allegheny, Pa., U.S.A. Eng. Pat, 1040, Jan. 14, 1902. 

Thb combinations include a hearth, one or more movable 
ovens arranged on same, a car with a movable side forming 
a bridge from the car bottom to the hearth, and means for 
shifting the oven and charge from the hearth to the car 
and back when emptja A series of such hearths maybe 
mounted in two rows, in which case the car runs on rails 
between them, and the hoisting mechanism is arranged on 
a carriage mounted on a bridge, which runs on rails 
parallel to the hearths. The line of ovens is provided with 
a gas-main, fitted with valves and movable oonoectioos to 
brapehes extending to the hearths. Heating flues are also 
pi*ovided.— C. B. 


The chief features of this apparatus include a vertical 
vaporising tube, arranged to extend upwards into the mantle, 
closed at its lower end, and eiicloiiing a tube or passage 
which leaves a narrow space for the incoming oil, so that 
the latter is compelled to pass between this tube and the 
vaporising tube and then pass downwards through the 
internal tube into a mixing chamber, which receives a 
supply of air from outside and opens into a surrounding 
condensing chamber communicatiiig with the burner. The 
space through which the incoming oil passes is provided 
with wire gauze or a bundle of wire for collecting any 
deposited carbon and preventing it from settling on the 
vaporiser.— C. S. 

Gas Testing f Improved Argand j&umer/or— , W. 
Gfrafton. Eng. Pat. 22,873, Oct. 21, 1902. XXIU., 
page 819. 
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Furnace Ga*e.i f Deaulphuritinff and Purifying — . 
E. Pollacsek, Euda-PcHth. Eng. Pat. 4622, Feb. 24, 1902. 

Ten to 15 parts of sawdust, 80 to ."<5 parts of noD-oaklug 
coaJ, 20 to 25 parts of caking coal, 80 to 85 parts of brown 
coal and peat are mixed with about 12 parts of caustic lime, 
using a quantitj of water equal in weight to the weights of 
the combustible materials in the composition. The product 
is moulded into briquettes, and exposed to the air until the 
hme is converted into carbonate. The briquettes are then 
disposed in a furnace as vortical partitions, or as a bridge 
at the rear of the furnace chamber ; when, on ignition, the 
more combustible constituents burn out firit, leaving a 
porous residue of lime which is claimed to absorb the 
sulphur acids, the “ carbonic oxide,*’ and the smoke pro- 
duced by the combustion of the rest of the fuel, which would 
otherwise issue from the shaft and contaminate the air of 
the neighbourhood. — F. H. L. 

Carburetting of Gas, and Apparatus therefor. J, Grzy- 
bowski, Rixdorf, Germany. Eng. Pat. 25.425. Nov. 19 
1902. 

A CABBURETTBR in which the gas is treated by bubbling it 
through a volatile hydrocarbon liquid. The end of the 
pipe, covered with a perforated thimble, that leads the gas 
down into the liquid, is provided with a float, so that the 
pipe rises or falls automatically with the level of the liquid. 
A by-pass pipe may be provided to enable non-carburetted 
gas to be mingled with the carhuretted gas issuing from the 
apparatus.- H. B. « is 

Acetylene Gas$ Machines for Producing . J. and 

J. Law, Arbroath, Forfarshire. Eng. Pat. 7C 18, April 1. 
1902. 

A CONTACT apparatus to which the supply of water is 
govorne<l bjr the holder-bell movements. The carbide is 
held in a pair of horizontal vessels with manholes at one 
end, the cross-bars holding the manhole-covers in position, 
being incapable of movement until a lever has been raised 
which cloMs the water-inlet to, and the gas-outlet from, the 
deoomposiug-vessels. — F. H. L. 

Carbide of Calcium Cartridges. T. H. Lewis, London. 
Eng. Pat, 5954, March 11, 1902. 

A ** CARTRIDGE ” OF olosed receptacle for carbide intended 
for use in portable acetylene lamps, having a lid carrying a 
central vessel filled with purifying material, through which 
the gas is forced to travel ^fore it reaches the burner. 
Eng. Pat. 22,389, 1899, is referred to.— F. H. L. 

United States Patents. 

Briquettes / Manufacture of . E. S. Meade, Phila- 

delphia, Assignor to North American Fuel Company, 
Camden, N.J., and Philadelphia. U.S. Pat. 719,880, 
Fob. 3, 1903. 

See Eng. Pat. 11,864 of 1902 ; this Journal, 1902, 1020. 

— R. A. 

jReg^aiing and Controlling the Supply of Gas and Air to 

Furnaces} Device for . D. Turk, Riesa, Germany. 

U.S. Pat. 717,640, Jan. 6, 1903. 

A DOME capable of rotation on a vertical axis, brinn 
openings under it into direct communication with the supply 
of gas or air, according to its position. — J. W. H. 

Gan Process. O. Oppelt, New Albany, Ind,, Assignor to 
P, N. Clarke, Louisville, Ky., aiui J. H. Srotsenburg, 
New Alban) . U.S: Pat. 719,360, Jan. 27, 1908. 

Bitrminoub shale is heated strongly enough to remove the 
hydrocarbons and coke the oil, thus rendering the shale 
porous, and also to decompose superheated steam, whichsdb 
now introduced to the mass. The water-gas so generated 
is caused to mix, while still hot, with the hydrocarbons 
resulting from the first heating.— T. F. B. 


Frekoh Patents. 

Conversion of , into a Non- Fibrous, Compact 

Substance for Use an Fuel. J. O. Green and H T 
Martin. Fr. Pat. 821,983, May 10, 1902. 

Dried peat ia passed through a breaker, and then moulded 
and compressed by forcing it through a pipe by means of 
a rod or routing plunger, the heat generated by the friction 
being sufficient to liberate the bituminous or pitchy con- 
stituents, and form the powder into a compact mass. C. S. 

‘‘ Calorigene ” ; A Product for Facilitating the Com- 
bustion of Fuels. E. I«teneur. Fr. Pat. 322,080, 
June 14, 1902. 

A MIXTURE is prepared in about the following proportions 
(which refer to 10 tons of the fuel to be improved) : Mineral 
oil. \ kilo. ; naphthalene, 1 kilo, j sodium chloride, 2 kilos. ; 
DOtMsium nitrate, 4 kilo.; nitric acid, J kilo.; driers, 
4 kilo. ; the three first-named being heated in a pan, and 
well stirred up with the potassium nitrate and nitric acid, 
followed by the driers. The heat is continued for about 
20 minutes, and the powdered product is packed in boxes 
containing sufficient to treat one ton of fuel. For use, the 
powder is mixed with 9 galls, of water per box, and is 
sprinkled over the fuel. The proportions may be modified 
to suit any particular class of fuel.— C. 8. 

** Bicvocarbone : A Binding Material for Fuel. L. 
Charlier and T. J. Lambert. Fr. Pat. 322,299, June 20 
1902. 

Coal tar, or other hydrocarbon, is distilled up to 270® — 
810° C. in a retort fitted with stirrers, and, the fire being 
extinguished, solid or liquid resin is added when the tem- 
perature has receded to 300° C. Freshly slaked lime (or 
other suitable alkaline earth) is next incorporated with the 
mass, either in the retort or in a separate mixer, at a tem- 
perature not lower than 200° C., provision being made for 
preventing waste in the event of the mass frothing over. 
The cooled mass is finally discharged into a storage vessel 
to set hard. 

The method is claimed to differ from others, in the 
suppression of the use of eleetrihed air or any preliminary 
treatment of the resin or lime ; in the use of alkaline earths 
other than lime ; in the recovery of distillation products, 
and in the use of the final product in a solid, not liquid 
state. — C. S. 

Gases and Vapours of Combustion under Pressure ; Pro- 
cess and Apparatus for Producing . K. JSchultze. 

Fr. Pat. 321,800. April 30, 1902. 

A FBOOE88 and apparatus for generating steam and com- 
bustion-gases under pressure, in which fuel is burned with 
compressed air in a closed vessel, and the heat of the gases 
is imparted to the water in a boiler, first by leading them 
through the boiler tubes and then by passing them directly 
into the water within the boiler. The fuel chamber of the 
apparatus stands within a olosed cylindrical compartment, 
the water-jacket of which forms the lower part of the boiler. 
The fuel chamber is isolated from the inner wall of the 
water-jacket by an annular air-space, to prevent rapid with- 
drawal of heat from the burning fuel and the resultant 
incomplete combustion. Compressed air is admitted 
beneath the fuel ; the hot gases pass up through the boiler 
tubes in the upper portion of the boiler, are then led down 
a pipe and admitted to the lower part of the water-jacket, 
whence they rise through the water and mingle with the 
steam produced, in the steam-chamber of the boiler. The 
miiaare of steam and hot gases is used for driving a steam 
en|^e, part of the power being use<^ to work the pump 
which supplies the compressed air. — H. B. 

Oas, lUuminatmg i Process for Manufacture of — — 
W. J. Dibdin and H. C. Woltereck. Fr. Pat. 822,829. 
May 5, 1902. 

See Eng. Pat. 19.152 of 19Q1 ; this Journal, 1902, 1127. ^ 

-H.B. 


JUrohl«,lM8.] 
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JOUBNAI# AND LATENT LnaBATlJRB.--CL, VLl. 


Cyanogen Liquors i)htaiued in the Mmu/aeiuro of Iliumu 

noting Oa $ ; Procou for tho Treatment of , in the 

Cold. Guillet. Kr. Pat. 829,170, Jon« 10^4902. VII., 
page 297. 

Incandeecence or Vapour Burnet t. The Plamelesa Gas 
Light Co., Ltd. Fr. Pat. 822,028, June 11, 1902. 

AiB, aligbtly carbaretted, is supplied to a burner, the head 
of which is partly or entirely filled with a number of small 
tubes, preferably 0*8—2 mm. in diameter, so as to divide 
the vapour into a number of currents. The tubes may be 
replaced by sheets of corrugated metal.— C. S. 

Incandescence by Gat ; New Procett of — , obtained by, 
the Ute of Artificial Filaments containing Hydrated 
OxideSt resistant to Moist Atmospheres, A. Bl. Plaissetty. 
Fr. Pat. 321,803, May 2. 1902. 

Artificial filaments obtained by the cu pram moni urn, col* 
lodion, or other processes are impregnated with a solution 
of suitable earths, dried, passed through a bath of ammonia 
to convert the salts into the hydrated oxides, washed, and 
dried. The passage of the filament through the ammonia 
bath is said to render it resistant to moist atmospheres. 
(See Eng. Pat. 20,747, of 1901 ; this Journal, 1902, 1389.) 

— H. B. 

Incandescence Mantle [^Fabric'], La Soci4t6 A. Michaud 
et May Is. Fr. Pat. 322,232, June 18, 1902. 

A MA.NTLK fabric so knitted as to have vertical ribs on the 
interior and rounded meshes on the exterior. — H. B. 

Incandescence Mantle having an Unsewn Top, 

A. H. Chenier. Fr. Pat. 822,258, May 23, 1902. 

Tub impregnated and dried fabric, cut to the length for one 
mantle, is slit down a short distance at opposite points at 
the top ) each of the flaps thus formed is then folded down 
over a piece of stout asbestos thread and is stuck down to 
the body of the mantle by means of ** fixing ” or adhesive, 
to enable the asbestos threads to be tied together and the 
mantle to be turned outside in. The head thus formed if 
free from the holes produced by the usual process of sewing 
the thread through the fabric. — H. B. 

Mantle Fabric i Continuous Process of Impregnating and 
Drying, A.H Chenier. Fr. Pat. 322,259, May 23, 1902. 

Thk cylindrical mantle-fabric is continuously and sacces- 
sively impregnated with a suitable soluiion, wruog out by 
passing between two rollers, and dried by circulation in a 
current of hot air. — H. B. 

OL-DESTETJCTIYE DISULLATION, 

TAR PRODTJCTS. PETROLEUM. 

Pitch, Asphalt, and Simitar Materials ; Determination of 
the Melting Point of — . G. Kraemer and C. Sarnow. 
Chem. Ind. 1903, 26, [3], 55—57. 

The methods hitherto in vogue for determiniug the melting 
or softening point of a coal-tar pitch do not give trustworthy 
results. The authors have devised the following process, 
which finds general employment in the German tar 
industry. 

A qiiuotity of about 25 grms. of the pitch under investiga- 
tion^ is melted in a small beaker in an oil -bath at about 
150^ C., the pitch forming a layer about 10 mm. thick. Into 
this is dipped an open-eaded glass tube 10 cm. long and 
fi— / ram. internal diameter. On removing the tu^, the 
upper end is closed by the finger, and the pitch is allowed 
to solidify in the tube whilst it is held horisontally and 
rotated. When the pitch has set, the portion adhering to 
the outside is removed, and the length of the column inside 
the tube will be about 5 inm. On the top of this is poured 
b gr^. of mercury, which is most conveniently measured 
out m a small tube provided with a mark. The tube con- 
tainmg the pitch and mercury is then suspended in a beaker 
lu^t water resting in another beaker also full water. 

rhe mner b^er also contains a thermometer, the bulb 
of which stands at ^ same level at the pitch. The outer 
beaker is heated ^lith a small fiaihe, and the temperature 


at which the mercury falls through the layer of pitch is 
noted as the melting or softening point of the latter. As 

will be seen from the figure, 
several observations can be 
made at once. With sub* 
stances which soften above 
90 ° C., the outer beaker 
is filled with paraffin or 
paraffin oil and the inner 
with saturated brine or 
raagoesium chloride solu- 
tion. The melting points 
found are some degrees 
lower than those given by 
existing methods. They 
depend to a certain extent 
on the diameter of the 
tube, the thickness of the 
layer of pitch, and the 
height of the mercury 
column. If, however, the 
same quantity of mercury 
(5 grms.) be taken, the 
somewhat larger diameter 
of the tube is compensated 
for by the smaller height 
of the column of mercury. 
The thickness of the 
column of pitch does not, 
within limits, affect the 
result. A layer of pitch 
5, 6, and 7 mm. thick 
softened at 61° *5, 60° ‘5, 
and 6l°*5 C. respectively. 

The figures show that 
the method can be em- 
ployed for comparative 
testings, and is in many 
ways preferable to the 
older method. — 1’. A. L. 

Tar- Hydrocarbons } Auto-oxidation of some — 

M. Weger. XXIV., page 322. 

Creosote / Rapid Determination of Phenol in . 

K. Michonneau. XXI II., page 320. 

Colophony in Naphthalene ; Qualitative Defection of Small 
Quantities of . R. Hodurek. XXIIL, page 320. 

EnOLISH PA.TBNT8. 

Naphthalene and Anthracene which come from the Distilla- 
tion of Tar ; Crystallisation and Immediate Separation 
from the Mother Liquid of Products to be Crystallised, 
particularly applicable to — . E. Fouroy, Corbehem, 
and G. Bnire, Courchelettes. Eng. Pat. 24,884, Nov. 12, 
1902. 

The liquid (naphthalene- and anthracene-oil) is kept stirred 
in a doublo-walled cylinder, from which it descends through 
a pipe on to the outer surface of a rotating drum, cooled 
internally by water i the crystals are detached by means of 
a scraper from the outside of this drum, and are removed 
to a rotary separator or filter press. — T. F. B. 

Pyroligneous Acid ; Purifying and Concentraling — — . 
W. P. Thompsou, Loudon. From G. Glock, Berlin, 
Eng. Pat. 28,595, Dec. 27, 1902. 

Sodium bisulphate is added to erode pyroligneous acid, and 
the Mlution, after beating, is freed from the tar which 
separatee, and is fractionally distilled. An equal fresh 
^portion of the acid may then be added to the residue in the 
retort, and after separation of the tar. be distilled as before. 
Thus, tho prooess may be repeated as often as desired with 
the oi^nal quantity of bisulphate. The distillates are 
further treated in the same manner, and corresponding 
fraotions distilled together, to obtain strong acetic acid. 

— E. 8. 
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FRKxroH Patents. 

Asphalt Composition f Manufacture and Use of . 

F. J. Warren. Fr. Pat. 821,574, April 22, 1902. ' 

Skb Enjf. Pat. 9382, April 22, 1902 ; thU Journal, 1902. 
1233.^J. W. H. 

Asphalt ; Manufacture of Artificial — . R. Hermes. 

Fr. Pat. 322,288, June 20, 1902. IX., page 299. 

Petroleum ; Continuous Distillation of Light — 

J. Fischer. Fr. Pat. 322,167, June 16, 1902. 

The oil is pasted into a vertical cj^linder containing a flat- 
topped perforated steam pipe, discharging steam through 
the superincumbent constant layer of oil. The incoming 
oil spreads out on the surface of the existing stratum, and 
as the descent of the column of oil is gradual, the light con- 
stituents are removed by the steam in a continuous manner. 
Where the liquid under treatment is unsuitable for distilla- 
tion by direct steam, the perforated pipe is replaced by 
a beating body, traversed by tubes and heated iu any 
convenient manner. — C. S. 

Petroleum and Volatile Hydrocarbons ; Continuous Recti- 
fication of . E. A, Barbet. Fr. Pat. 322,265, 

June 7, 1902. 

The crude oil is passed through a series of heaters and 
column stills, fltted with condensers and means for collect- 
ing and reboiling the various fractions, the light oils being 
eliminated first, then the burning oils ; and finally, the heav3' 
oils are cracked, and the fractions separated in a column 
apparatus. Means are adopted for utilising the waste beat 
from one part of the apparatus in other parts thereof. 

-C. S. 

lY.-COLOUEING MATTBES AND 
DYESTUFFS. 

m-ToUdine, G. Scbults and G. Rohde. Zeits. fur 
Farben- u. Textil-Chtm. 1, [21], 567 — 5G8. 

This body can be made by the usual reactions employed 
fpr the production of ordinary o<tolidine. but because it is 
more difficult to make, and does not yield cotton dyestoffs, 
its technical interest has been but slight up to the present. 
The authors prepare it from commercial m-nitro-toluene, by 
reducing the latter with zinc dust and caustic soda in 
alcoholic solution. The resulting hydrazo compound 
undergoes the usual molecular change on warming with 
hydrochloric acid. The hydrochloride of the m-tolidine is 
purified by dissolving it in water, and reprecipitating with 
concentrated hydrochloric acid. The yield is stated to be 
80 per cent, of the theoretical. The free base obtained by 
decomposing the hydrochloride with canstic soda, and 
extracting with ether, is a crystalline subsiauce melting 
at 87®— 88® C., and not coloured by ferric chloride. 
The picrate melts at 225° C. The tetrazo compound with 
naphtbionic acid is coloured orange-yellow, that with 
l-Daphtbol-4-Bulphonic acid (Neville and Wintheris acid) 
is red ; they have but little affinity for the cotton fibre. 

— L, G. 

Sulphonic Ac^ds of Aromatic Rases ; Practical Modifica- 
tion of the Technical ** Baking Process*^ for the 
Production of A. Junghahu, Chem. Ind,, 1908, 

26, [8], 57—59. 

The so-called " baking process,” which is employed techni- 
cally for the manufacture ot sulpfaanilic and naphtbionic 
acids, consists in heating the acid sulphate of aniline or 
a-napbth^lamine in fiat trays to 200® — 230° C. The author 
has modified this process iu the case of a-m-xylidine, by 
beating the acid sulphate to 160® — 220® C., and blowing a 
current of air or carbon dioxide through the fused salt for 
about 1^ hours, until a dry powder is obtewed. The 
product consists of almost pure a-m-xylidine^-enlphonic 
acid, which appears to be formed directly without any 
intermediate compound (see also Ber., 35 , 8747; this 
Journal, 1002, 1448). Acid aniline sulphate is converted 
by the same process in 50 minutes into sulpbanilic acid, the 


crude acid so obtained being white iu colour. In the case 
of dimethylaniline, the reaotiou takes about 4^ hours, the 
product being the />-sulpbonie acid, whereas the ordinary 
method of suiphonatinn with fuming sulphuric acid, yields 
the teohnicaily important (for Rhodamine) m-acid. With 
bases which are only sulphonated with difficulty, it is 
advisable to pass the curreut of gas through t*he salt m 
vacuo. The new process has the advantage over the old 
in being more rapid and yielding a purer product. 

— T. A. L. 

p- Sulpho-anthranilic Acid; Preparation of . Kalle 

and Co., Biebrich a. Rh. Ger. Fat. 138,188, Nov. 20, 
1900. 

Claim is made for the treatment, in the hot, of the nitro- 
toluenesulpbonic acid of the constitution CHjiNOjrSOsH =* 
1:2:4, with cau^tic soda soluiion, by which means the 
sodium salt of the coi responding siilpho-anthranilie acid is 
obtained. The free acid yields a diazo compound, which 
combines with phenols and amines giving azo dyestufis 
having a decided mordant character. — T. H. P. 


Indole Dyestuffs, M. Freund and G. Lebach. 

Ber., 1908, 36 , [2], 308—809. 

Aldehydes condense with methyl-ketole in equimolecular 
proportions, and when the products are gently oxidised, 
dyestuffs are produced. The leuco compounds probably 
have the constitution — 


r 


\ — I C:CHK 
\/\/ C-CH3 
N 


Condensation of 1 mol. of aldehyde with 2 mole, of 
methyl ketole also takes place, and compounds of the 
character shown in the following table have been 
obtained : — 


From 


o-Nilrobenzaldehyde 

2 )-Nitrobenzaldehyde 

o-Chlorobenzaldehyde 


m- Hy droxy l>en zal de- 
hyde. 

o-Chloro-p-dimethyl- 

aminobonznldehyae. 

;)-Din)ethylamino- 

benzaldebyde. 


1 raoK of Aldehyde, 1 mol. of Aldehyde, 
and 2 inols. of Ketole. and 1 mol. of Ketole. 


Yellowish needles, 
m. pt. 244°, 
Yellow prisms, 
m. pt. 238°. 
White needles, 
in. pt. 2t0°. 

Yellowish crystalline 
compound, 
m. pt, 222°. 
White needles, 
m. pt. 2.36°. 


While prisms or 
needles, m. pt. 226°. 


(Hydrochloride) 
light brown flakes. 
Crystalline yellowish- 
brown compound. 
(Hydrochloride) 
light brown plates, 
m. pt. 194°— 196°. 
(Hydrochloride) 
yellow-brown plates, 
m. pt. 222°. 
Yellowian crystalline 
compound, 
m. pt. 282°. 
Yellow-brown 
amorphous 
compound. 


— J. McC. 

Sulphur Dyestuffs ; Vidal’s Process for Producing , 

hy Means of Sodium Sulphide and Sulphur, R. Vidal, 
Monit. Scient., 1903,17, [734], 113. 

The author points out the difference between his process of 
preparing sulphur dyestuffs and that of Croistaut and 
Bretonnilre. He states that there is no general method for 
the production of such dyestuffs by beating organic com- 
pounds with alkali sulphides, the reaction depending eiftirely 
upon the nature of the initial substance. 

Vidal’s process depends on the formation of substituted 
aminodiphenylamines, and it will not work with the fatty 
and aromatic compounds used by Croissant and Bretonnilre, 
since they do not contain groupings giving rise to the 
formation of such compounds. 

Tbe processes are quite distinct for whereas in Vidal’s 
process tbe alkali sulphide is used in conjunction with 
sulphur, to form the unstable intermediate compounds, 
which are converted simultaneously into the dyestuff. 
Croissant and Bretonnilre require tbe use of alkali with 
sulphur to obtain iboir thiopbenic derivatives. 
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The author states that he merelj introduced the use of j 
sodium sulphide and sulphur for the reduction of aso- and | 
nitro*oomponnds as a technical method for citing out ! 
the whole process in one operation^ thus avoiding loss in ! 
isolating the intermediate compound. — T. F. B. j 

Brasilin and Hamatoxulin. J. Herzig and J. Poliak. i 
Ber., 1908, 36, [2J, 898— 400. j 

When jS-trimetbylbrasilon in dilute alcoholic solution is | 
warmed with hjdroxylamine hydrochloride, 3-trimethyl- i 
brasiloD oxime, CJ9H19OS : NOH, is produced, and can be 
recrvstallised from glacial acetic acid. When boiled with , 
scene anhydride and sodium acetate, it gives a monoaoetyl 
derivative, which crystallises from alcohol and melts at 
179®— 182‘‘ C. 


Fuenou Patent. 

Indigo Dyoatuffs ; Substituted Cie. Par. 4a Coul. 

d’ Aniline. Fr. Pat. 322,198, June 17, 1902. 

Tue dark yellowish-orange coihpound formM by acting 
with bromine on starch, when ground with indigo or its 
homologues, gives np half its bromine, yielding a brominated 
indigo, the remainder of the bromine being converted into 
hydrobromic acid, from which the bromine can be regene- 
rated.— T. A. L. 


V -PREPAEING, BLEACfflNG. DYEING. 
PRINTING AND FINISHING TEXTILBS 
TARNS. AND FIBRES. 


Monobromotrimethylbrasilin is stable in presence of 
alkalis, and is oxidised by chromic acid to monobromotri- 
methylbrasilon, which melts at 225®, and gives a mono* 
acetyl derivative which melts at 271° — 274°. 

By somewhat modifying Perkin^s nitration process, di* 
nitrotetramethyl hematoxylon has been obtained. Ten 
grams of the tetramethyl-hsematozylon are warmed on the 
water-bath with 50 o.c. of glacial acetic acid and 25 c.c. of 
fuming nitric acid until complete solution ensues; on 
ponring the product into water the dinitro derivative 
separates. When recrystallised from glacial acetic acid it is 
obtained in yellowish needles, which melt with deoomposi* 
tion at 187° — 192® C. From alcohol it separates with one 
molecule of alcohol of crystallisation. 

A possibility which suggests itself for the constitution of 
brasilein is that it has the doubled formula (CigHigOt)}, 
and this would account for its non-reduction to brasiUn. 
This point is at present under investigation. — J, McC. 

Isocyamnes ; Sensitising Action of the so-cailed — — 

A. Miethe. XXL, page 318. 


English Patents. 

Indigo ; Improved Process for Heducing — — . 0. Imray. 
From Farbwerke vorm. Meister, Lucius und Brtlniog, 
Hoechst a/Main. Eng, Pat. 5277, March 3, 1902. 

See Fr. Pat. 819,390; this Journal, 1902, 1528.— T. A. L. 

Azo Colouring Matters and Intermediate Products relating 
thereto t Manufacture of — . J. Y. Johnson. From 
The Badische Anilin and Soda Fabrik, Ludwigshafen. 
Eng. Pat. 6616, March 18, 1902. 

See Fr. Pat. 319,868 and U.S. Pat. 710,059 ; this Journal, 
1902, 1529 and 1328.— T. A. L. 

Colouring Matters containing Sulphur j Manufacture and 

Production of . J.Y. Johnson. From The Badische 

Anilin und Soda Fabrik, Ludwigshafen. Eng. Pat. 6987, 
March 21, 1902. 

See Fr. Pat. 819,965 ; this Journal, 1902, 1529.— T. A. L. 

Anthraquinone Series ; Production of Colouring Matters 
of ike — [^Anthracene Dyestuffsl* J. Y. Johnson. 
From The Badische Anilin and Soda Fabrik, Ludwigs- 
bafen. Eng. Pat, 7387, March 26, 1902. 

See Supplement to Fr. Pat. 807,104 \ this Journal, 1903, 
22.-T. A. L. 

United S:^ates Patent. 

Ink» H. H. Spohn, Assignor to Carter’s Ink Co., Boston, 
Mass. U.8. Pat. 719,628, Feb. 8, 1208. 

A of soluble Prussian blue, tannin, an aniline 

dyesmff, and earbolie sold or other organic acid for in- 
o^ing the floidity and preservation, is claimed ac a 
chemical-proof and wash proof ink.r-M. S. 


I Silk Goods ; The Causes qf Stains on . P. Sisley. 

Zeits. fiir Farhen- u. Textil-Chem., 1, [21], 568 — 575. 

I The author states in detail the precautions neoessaxy^ to 
I prevent the formation of stains on silk goods, and emphasises 
; the neoessity for the greatest cleanliness on the part of 
! the workmen during the weaving of the material. Fz^uent 
washing of the hands during the various operations is 
recommended, yet care must be taken not to allow the 
material to come into contact with soap. 

The use of calcium chloride, magnesium chloride, glycerin, 
or glucose for improving the ** handle ” or ** scroop,*’ and 
operations in which starch, caustic soda, and hydrochloric 
acid play a part, are to be avoided, as reodering the silk 
liable to stains. Sodium chloride, and indeed all chlorine 
compounds, are especially harmful, and care must be taken 
to prevent common salt being produced on the fibre during 
i any of the operations. — L. O. K. 

' Silk Goods’, Causes of Stains on — C. F. Gbhring. 

Zeits. far Farben.- u. Tcxtil-Chem., 3 , [8]» 58—60. 

The writer, commending the paper of P. Sisley on this 
j subject (this Journal, 1902, 1328 and preceding abstract), 
points Out that much of the staining of silk is due to the 
i desire of producers and consumers to obtain a good scroop, 

{ handle, and a heavy, rich-looking material at small cost, 
i This has led to the weighting and dlHng of the goods by 
means of tin compounds, &c. This is of necessity prdodieial 
to the quality of the material. The paper by Sir Thomas 
Wardle and J. Carter Bell is quoted (this Journal, 1897, 297) 
i in reference to there being a ready market in England for silk 
I goods of guaranteed quality and freedom from adulteration. 

; The main ooDoIusions arrived at by P. Sisley are corrooo- 
I rated by the author, but in reference to the entire abandon* 

I ment of empirical methods, and to the statement that 
i common salt alone is the cause of many stains, the author 
! is not in entire agreement, and thinks that air, vapours, and 
! even water itself must be taken into account in explaining 
I the staining action referred to. — L. G. B. 

Silk, Artificial ; Properties of — . Leipziger Fkrbet- und 
Zeugdr.-Zeit., 1908, 62 , [2], 78, 

The double refraction of natural silk is not a general 
property of the artificial product, but depends upon the 
raw material used for its manufacture ; e.g,, gelatin silk is not 
doubly-refractive. This property can be used to distinguish 
the d^erent artificial silks by a transverse section on the 
fibres showing different shades. With the exception of 
gelatin silk, the properties and appearance under the 
miorosoopo of the different artificial silks, are very similar. 
Air-dried samples lose at 110® C.,9'2 — 14 per oeot. of their 
weight, whilst real Italian raw silk only loses 8*3 per cent, 
of moisture. The strength of the fibre is not affected by 
this operation, and when exposed to damp air, the luaterials 
! absorb the tame amount of moisture which was lost ou drying. 

{ Batural silk, when burned, leaves a vitreous residue^ wbieh 
tumi white only after considerable heating. Chardonnet or 
Lehnp’s silk bums easily to a pure white ash, Pauly's silk 
leaves less than 0*1 per cent, of a vellowyi^brown ash 
containing traces of iron ; other artificial produfiti give 
1 — per eeot. of ash, natural China silk 0*25 per cent, 

and .TtiMAh *nir. I « aa tMir eant. 
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^ataral silk contidnt 16—17 per cent, of nitrogen, the 
Artificial product usually lets than 0*2 per cent. — £. N. 

Formic Acid for D^ng and Printing / Remarks on the 
Application of — , , Q, Piequet. Boll. Soc. Ind. ^ouen, 
1202, 412. 

Anoirr 40 years a^o fbrmic acid was tried for technical 
puipos^, bat the phce (about lO times the present one) was 
prohibitWe. 

More recent experiments demonstrated that formic acid is 
the most perfect substitute for acetic acid and most of the 
res^ble acids. ^ 

iMt forttito acid does not give a very satisfactory result 
when used in place of tartaric acid in the preparation of 
Attilihe Black, a dark bronzy shade being obtained instead 
of a black. 

Aluminium formate is much more stable than the acetate. 
Its preparation is also quicker, aluminium hydroxide very 
quickly dissolving in formic acid. It is thus an easy matter 
to obtain a solution of 23^ B. 

Hydrated chiomium sesquioxide is readily soluble in 
fbrmic acid, but it is better to use aluminium acetate, as the 
formate is liable to deposit a basic chromium salt, or oxide, 
on the walls of the vessel containing it. 

'lin formate is much more stable than the acetate, and 
can be used for reduction, or for weighting silk. 

^ The formate obtained by the reduction of potassium 
bicbvottate with glycerin in presence of nitric acid possesses 
^eat aolubility. Ihe product is similar to the aluminium- 
* nitrate-acetate obtained in a similar manner. 

Ifoimio acid, like sulpburio acid, imparts “ scroop ” to the 
jsilk, without the additional risk of the serious disadvantages 
attending the use of sulphuric acid. 

In wool dyeing, formic acid, as an *• assistant,” makes a 
good substitute for oxalic add, for ammonium acetate in 
dyeing, and especially in the process of dyeing with 
lupines. 

Basic aniline dyestuffs are just as easily soluble in formic 
as in acetic acid, with the exception* however, of Methylene 
Blue (slightly less soluble) and Bismarck Brown, which is 
precipitated. 

l^innin and catechu, Ac., are easily soluble in formic 
add.— B. N. 

Titanium Salts as Mordants. C. Dreher. Textile Colorist, 
1»03, J36,4. 

A^i#. fibres, as well as leather, are more easily dyed to deep 
by the use of titanium salts in conjunction with 
mgtaUio tannates. 

I^he fabric is mordanted with a tannin solution, passed 
throagh a bfith oontaining a metdlic salt capable of forming 
A ^nate (chromium and aluminium acetates are suitable 
. salts), and dyed in a liquor containing a titanium salt and a 
mordimt dyestuff. 

5For instance, the fabric is mordanted with 10 per cent, 
of ib weight of tannin, and then treated with 6 per cent, of 
aluminium acetate, and dyed in a bath containing 10 per 
cent, of fustic or red- wood extract and 5 per cent, of 
titanium ^tassium oxalate. 

According to the author, the titanium salt is decomposed 
by the acetate, tStaeiam oxide beiog formed, which is pre- 
cipitated on the fibre with the dyestuff as a lake. — ^T. F. B. 

Turkey •Red prepared on Once and Twice Mordanted 
Cbffon. J. Bohl. Leipziger F&rber- u. Zeugdr.-Zeit., 
6i, C2].4#. 

CoTTtMX yam is carefully oiled with 10 parts of Turkey-red 

011 and 20 parts of water, wrung out, dried at 50^ C. for 

12 hours, and steamed for 1^ hours under a pressure of 
lAatoospheres. /Kie fabric is then mordanted with basic 
afttininiam sulphate, and, since it is important that this 
subitanee should be homogeneously fixed, the cotton is 
well wofiied in the baUi, wfung out, brought back again 
into the moedant bath, wrung outi» and dried at Orfot 
24 botus. ' Afterwarde the cotton is treated wHh a warm bath 
of cha& and water (40? C.) for halfanhonr and well washed* 
The dyeing is performed with A per oeht. Alizarin I, 


(Bayer), first for 20 minutes in a cold bath, which is then 
heated for half an hoar to 65^ O., and kept at this tempera- 
ture for an hour. After washing and dj^ng, the cotton is 
oiled for the seoond time, exaoUy as before, and steamed. 
The goofls are soaped at tbe boilmg point for an hour with 
Marseilles soap (10 grms. per litre), washed, and dried. 

The dyeinp by both methods show the same intensity, 
the shades of the goods mordanted twice being a little bluer. 
Both samples plaited with bleached cotton yam and boiled 
for two hours with Marseilles soap leave the cotton 
unstained. — B. N. 

Bmolish Pxtbnts. 

Steeping or Soaking, and Draining i Centrifugal Ma^ 

ehinery or Apparatus for [^Treatvtg Wooi\. J. B. 

Alliott. Eng. Pat. 3177, Feb. 7, 1002. I., page 287. 

Cotton and Cotton Goods \^F%reprooJing2 ; Treating Raw 

, to Reduce their Inflammability. W. H. Per^, jun., 

and Whipp Bros, and Tod, Ltd., Manchester. Eng. Pat. 
6421, March 15, 1902. 

To render them less inflammable, raw cotton and cotton 
fabrics are treated, first, with a solution of a ferrocyanme 
{e.g. potassium ferrocyanide), and then, after being dried, 
with a solution of a metallic salt ie.g.. zinc acetate). They 
are then dried, or dried and steamed. — E. B. 

A'lcr* or Vats used in Bleaching Textile Fabrics ; Impts. 

in . G. B. Sadler, Salford. Eng. Pat. 1368, Jan. 18, 

1902. 

A CONICAL chamber, with orifices for the admission of liquor, 
is arranged at the bottom of the vertical ** puff ” or “ vomit ” 
pipe of a ble^hing kier, and is surrounded by a steam- 
coil, firom which steam is discharged upwards into the 
chamber, for the purpose of ejecting the liquor into the 
vertical pipe above it, and of thus effecting the circulation 
of the liquor. — E. B. 

Turkey Red} Mordant Process for Dyeing O. Imray. 

From Meister, Lucius und Brtlning, Hoeohst. Eng. l*at. 
7074, March 22, 1902. 

Thb fibre is oiled and dried in the usual manner, hut 
instead of being charged with a basic sulphate or acetate of 
aluminium and subsequently treated with chalk or sodium 
phosphate to fix tbe alumina, it is introduced into a com- 
paratively dilute solution of an aluminium salt, which, by 
dissociation, will precipitate aluminium hydrate on the fibre. 
The goods are now slightly rinsed and introduced into the 
dye-bath, made up as nsu^ with alizarin and calcium salts. 

The most suitable salts of aluminium to use are the 
normal acetate, formate, lactate, thiocyanate, or phthalate, 
with or without excess of free formic, acetic, or lactic acid 
or acid aluminium sulphite. 

For example, tbe bath may contain, for 100 kilos, of yarn, 
2*5 litres of lactic acid und 15 to 20 litres of aluminium 
acetate of 70° B. in 2,000 litres of water. The bath is 
heated from 86° C. to 45® C. in about half an hour, when 
the yam is i^oved. — T. F. B. 

Fabrics, Paper, or the like ; Process for the Ornamentation 
of — . H, H. Lake, Loudon. From La Soci4t4 ** Aiuie 
Baboin,” Lyon, France. Eng. Pat. 2281, Jan. 28, 1902. 

Tubes of suitable form, length, and material, and open at 
both ends or, preferably, at one end only, are employed for 
the production of colour^ designs upon fabrics of all kind*, 
close or open work, paper, skins, Ac. The open ends of the 
tubes are immersed in ilie dye liquor, Ac. ; on withdrawing 
them, they will be obstructed by films of liquid. The tubes 
are then applied to tbe fabric, Ac., whereby impressions are 
produced corresponding to the cross-sections of the tubes. 

—M. C. L. 

Printing with Sulphurised Colouring Matters / Process 
. o. Imray, London. From Th4 Fabriques de 
Frod. Chim. de Tbann et de Mnlhouse, Thann, Germany. 
Eng. Pat 6492, March 17, 1902. 

See Fr. Pat. 319,504 of 1202 ; this Journal, 1206, 25. . 

-B. B.. 
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United States Patents. 

Hydrosulphite for Redwing Indigo^ M. Basleo, Assignor 
to 'fhe Badi^he Anilin nnd Soda Fabrik, Ludwigshafen- 
on-Khtne, Germany. U.S. Pat. 719,730, Feb. 3, 1908. 

See Eng. Pat. 19,762 of 1899; this Journal, 1900, 900. 

— E. B. 

Organic Acid Mordant, and Process of Making same. 
W. Beckers, New York. U.S. Pat. 719,555, Feb. 3, 1903. 

A KBDUCTNo, acid liquid, of density 20° — 30° B., which, it 
is stated, is free from albuminoids and adapted for use in 
dyeing, tanning, Ac., is prepared by collecting ** the liquid 
gradually drawn from vegetables by pressure m the pickling 
process with salt,*' evaporating this, and filtering from it 
precipitated vegetable matters. — E. B. 

Printing or Colouring Yam or Similar Material; Ap- 
paratus for and Method of . W. J. Webb, Yonkers, 

N.Y., Assignor to The Carpet Yarn Printing Co., New 
York. U.S, Pats. 719,284 and 719,398, Jan. 27, 1903. 

In apparatus for printing yarns by means of a disc, 
revolving in a trough of colour contained in a travelling 
carriage, mechanism is provided for subjecting the whole 
or part of the stripe of colour which is being printed to a 
rubbing operation, so as to distribute the colour laterally 
upon the unprinted parts of the yams ; a stripe of colour 
being subsequently applied to the whole or portions of the 
parts upon which the colour has so been spread. — K. B. 

French Patents. 

Retting Textile Fibres ; Process oj . E. L. Crochet. 

Fr. Pat. 322,224, June 18, 1902. 

Bart fibres, such as linen and hemp, in either the green or 
dry state, are freed from encrusting matters by boiling for 
about 30 minutes with lime water, 50 litres ; caustic potash, 

5 kilos. ; and crystallised sodium carbonate, 5 kilos. ; with 
sufficient water in addition to bring the density of the whole 
to 6® B. ; followed by an immersion for a few minutes in 
a bath of soft soap, at a temperature of 40° — 50° C. After 
rinsing in warm water and drying, the fibres are ready for 
the operation of scutching or carding. For fibres heavily 
coated with pectic matters, as, for instance, those imported 
from the French colonies, the density of the first bath 
should be increased to 12° — 15° B., while the duration of 
boiling should be prolonged to one hour's time. — E. B. 

Bleaching and Paper Making ; Preparing Vegetable 

Fibres for . A. Badoil and E. Boyer. Fr. Pat. 

321,747, June 10, 1902. 

The non-resinouB matters, which encrust vegetable fibres, 
are rendered soluble in water, while the resiuoui matters 
present in them are converted into compounds readily 
soluble in boiling alkaline solutions (sodium carbonate 
solution of 1° — 2° B.), by the action, during about eight 
hours’ time, of steam at a temperature of 125° — 150° C., 
and under a pressure of 8 — 5 kilos. The fibres to this 
end are placed in a battery of vessels communicating with 
one another. Steam enters one of the vessels and passes 
in succession through all the rest, except one, which 
18 kept out of operation for the purpose of emptying and 
^filling. It is essential for the buccess of the process, it 
is stated, ^to allow the gas which is disengaged from the 
fibres to escape freely along with the steam. After 
steaming, the fibres are scoured and bleached (bleaching 
powder solution not over 2° B.), or are converted into 
paper pulp by the usual processes. A claim is made for the I 
addition of sodium acetate or soap to the water used in the 
final washing, to protect the fibres from the action of any 
mineral acid which may be present in them, when textile 
fibres are being prepared.-->£. B. 

Textile Materials ; Apparaius for Bleojching^ Dyeingt 

and Otherwise Treating . L. Uumons. Fr. Pat. 

322,172, June 1$, 1903. 

Two air-tiffht vessels A and B (aee figure) are connected by 
me^s of the pipea a and h with a dye vessel C or a group 
of dye vessels. Before beghming a dyeing operation, the 


vessels A and B, which are provided with steam coils for 
the purpose of beating the liquor, and with tap*funnels for 
the admission of the dye liquor, and the capacities of which 
are each equal to that of the vessel or vessels C, are filled 
with dye liquor, the textile materials to be dyed (s.g., worated 
or woollen slabbing, wound on perforated tul^s, or cotton 
sliver or rovings wound in coils) being placed in C. The 



operation is then begun by opening a four-way tap D, and 
admitting compressed air into the '^essel A, and thus forcing 
the liquor from A into C, a tap r being opened to allow the 
air to escape from the latter. When the vessel or vessels C 
are full of liquor, the tap D is turned, causing the liquor in B 
to be forced into C, and that in C to return into A, while 
the air passes from the latter through the tap D. The 
liquor is then driven alternately from A and from B by the 
movements of the tap D, which are effected automatically 
by a mechanical device, as one vessel becomes full and the 
other empty. Finally, the dye liquor is discharged through 
a pipe. A^fter closing the discharge valve, a current of hot 
compressed air may be passed through the textile materials 
to dry them, — E. B. 

Mercerising Yarns under Tension ; Apparatus for — . 
F. Beltzer and F. E. Thi^baut. Fr. Pat. 323.028, 
June 12, 1902. 

Two pairs of hank-carrying rollers are mounted upon 
arms, around a central axis, in such a manner that they 
can readily be brought together when the hanks are to 
be placed upon them, and moved apart as desired, so os 
to stretch the hanks, which are then mercerised as usual. 

— K. B. 

Yaxns and Tissues composed of Animal Fibres ; Methods 

of obtaining Shaded Effects on . H. Gietler. Fr. 

Pat. 321,371, May 23, 1902. 

Based on the discovery that wool which has been treated 
with concentrated solutions of caustic soda or potash, 
absorbs dyestuffs at low temperatures, while the fibre in 
its ordinary condition does not do to, methods have been 
devised for producing yams and tissues resembling those 
obtained by spinning and weaving wool which has been 
colour-printed in the form of slabbing by the Vigoureux 
system. The following are some of the methods: — (1) 
Yams obtained by spinning ordinary wool with wool treated 
with concentrated solutions of alkalis, are dyed at a tem- 
perature not exceeding 70° C. | (2) woollen tissues are 
printed on both sides m fine cover patterns with concen- 
trated alkali solutions, and are then dyed as in method (1) ; 
(3) reserves containiug fktty matters are printed upon 
woollen fiibrics previously padded or printed with alkalis, 
before dyeing them at a temperature of 40° — 60° C.; (4) 
yams and tissues composed of mixed vegetable and wool 
fibres are treated with alkalis, and are then dyed at 
described. — £. B. 

Developing Dyeings from Sulphur Dyestuffs, Actieuge- 
sellsohatt ffir Anilin - Fabrikation. Fr. Pat. 821,652, 
May 81, 1902. 

Dyeings obtained from certain sulphur dyestnfls, e,g, 
Immedial Blue C,* which are convert^ on the fibre b 
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the BOtion of oxidisiog ^entt, §aoh as air in the presence ! 
of steam, sodium peroxide, &o., into blues, are similarly j 
acted upon by air in the presence of sulphites. To this 1 
end the dyed fabric, after dyeing and rinsing, is passed * 
through a solution of sodium sulphite (5 grms. per litre) 
and dried. — E. B. 

Printing Woollen Stubbing. La Manufacturo Lyonnaise 
de Matiferea Colorantes. Fr. Pat. 321,729, June 3, 1902. 

Woollen slubblng is printed in the wet state and raw, 
bleached, “ blued,*' mordanted, dyed, chlorine-prepared or 
otherwise prepar^, without the aid in the operation of the 
gill-l^x commonly employed in conjunction with the 
printing machine in the Vigoureux system of printing. 

— E. B. 

Sulphur^ Dyestuffs ; Process of Printing with — . 
Chemische Fabriken vormals Weiler-ter Meer. Fr. Pat. 
822,147, June 9, 1902. 

See U.S. Pat. 708,429 of 1902; this Journal, 1902, 1231. 

— E. B. 

Removing Fatty Reserves from Tissues ; Method and 

Apparatus for . T. Luthringer. Fr. Pat. 321,479, 

May 5, 1902. 

Tissues which have been printed with fatty reserves are 
passed, in the wet state, after dyeing and centrifugalisiug, 
through two compartments, in the drst of which they are 
repeatedly immersed in carbon bisulphide, and squeezed to 
remove the reserves. In the second they are treated with 
cai’bon dioxide whilst vigorously fanned, to remove iho 
carbon bisulphide retained in them. They are then dried. 

Tissues Waterproof $ Process of Rendering . 

T. Luthringer. Fr. Pat. 321,480, May 5, 1902. 

Tissues are pass^ through a solution of paraffin, stearine, 
spermaceti, &o., in carbon bisulphide, then through squeez- 
ing-rollers, and subsequently into a chamber provided with 
a nood, connected to a cmmney, where the solvent is 
removed by a current of carbon dioxide, with the assistance 
of a fan. — E. B. 

VI.-COLOUEING WOOD. PAPEE. 
LEATHER, Etc# 

French Patent. 

Dyeing Timber ; Process and Apparatus for . 

M. Grdnhut. Fr. Pat. 321,919, June 10, 1902. 

See Eng. Pat. 13,1 18 of 1902 ; this Journal, 1902, 113.5. 

— E. B. 

TIL-ACIDS. ALKALIS. AND SALTS. 

Sulphuric Acid Manufacture i The Fan in . Plath. 

Zeits. angew. Chem. 16, [7], 159 — 161. 

Tub experiments quoted by Petschow (this Journal, 1908, 
92) cannot be accepted as deciding the question of the 
economic applicability of the earthenware fan in the 
chamber prc^ess. The author considers the fan a most 
valuable addition to the process, and quotes the experience 
of two works in which it has been introduced with excellent 
results. The fians are inserted between Glover and cham- 
bers } one works at 80® — 90° C., the other at 60^ — 70° C. 
The fan which Petschow used could not, under the then 
existing conditions of construction, have delivered anything 
like the 112 cb. m. per minute quoted, and as it was insuffi- 
cient for its work, pressure in the burners naturally arose. 
Later (end of 1899) great improvements were made Wh in 
the construction of earthenware fans and in the model of 
measnring their actual performance. The most recently 
made fans of the same manufacture have shown a capacity 
beyond 112 ob. m. — up to 120 cb. m. per minute. — J. T. D. 

Boric Acidt Solubility of in Uydrochlonif Acid. 

W. Herz. Zeits. anorg. Chem., 33« 355. Chem. Oentr., 
1908, 1, [6], 819. 

In order to aaeertahi whether the atatement in Dimmer’s 
handbook, that boric acid is more aolhble in hydrocblorio 


acid than in water, is correct or not, boric acid was shaken 
at 26° C. with excess of hydrochloric acid of different 
streo^hs, and then in a definite volume of the clear 
solution, after addition of mannitol, the total acidity 
determined. In the cases of the higher strengths of 
hydrochloric acid, the total acidity was determined hy 
the author’s method (see page 320). As the following 
results show, the statement cited is incorrect, the solubility 
of the boric acid decreasing with increasing concentration 
of the hydrochloric acid, and finally attaining a practically 
constant value. 


1. Hydrochloric 2. Boric Acid I 1. Hydrochloric j 2. Bi»ric Acid. 
Aoid Stren|.;th. Strength. I Acid Strength, i Strength. 

0 0*907 N. ' 4*820 N. 0*308 X. 

0*130 N. 0*8H5 „ ; 6*00o , 0*338 , 

0*2«<» „ 0*870 „ 7*080 „ 1 0*327 

0*.3J)0 0*842 „ 8*740 „ i 0*327 .. 

1*30<J 0*643 ! 9*510 .. 0*338 

2*100 , 0*542 .,1 I 

-I I 

— A. S. 

Boric Acid and Strong Acids ,* Simultaneous Volumetric 
Determination of . W. Herz. XXIII., page 320. 

Caro* 8 Reagent ,* Action of Chromic Acid on . 

A. Bach. Monit. Scient., 1903, 17, [734], 104. 

In a previous paper (Monit. Scient., 1901, 25; see also 
this Journal, 1901, 578) the author has studied the action 
of Caro’s reagent on potassium permanganate, and has 
found that when the reagent is diluted with ice, it gives no 
reaction with permanganate, but in the concentrated state it 
reacts vigorously with potassium permanganate, either in 
solid form or in sulphuric acid solution, ozygen being 
evolved and manganese sulphate formed ; but the oxygen 
liberated is almost exactly one-third more in quantity than 
would be produced by the action of the permanganic anhy- 
dride reduced with hydrogen peroxide. 

Chromic acid, like permanganates, is inactive when 
brought into contact with diluted Caro’s reagent, but when 
the concentrated body is used, whether the chromic acid be 
in the solid state or in sulphuric acid solutiou, simultaneous 
reduction takes place, and oxygen is evolved, chromium 
sulphate being formed ; however, in this case, the quantity 
of oxygen evolved is equal to that which would be liberated 
in the reaction between the same weight of chromic acid 

I and hydrogen peroxide. 

j It is concluded, therefore, that concentrated Caro’s 

I reagent is otherwise constituted than when diluted. 

! — T. F. B. 

i 

i Potassium Chlorate ; Presence of Zinc in — . D. Vitali. 

i ^11. chim. farm., 1902, 257 ; through Annales de Chim. 
Aualyt., 8, [1»] 89- 

Attention is drawn to the fact that potassium chlorate 
obtained by the process of K. J. Baeyer may possibly be 
contaminated with traces of zinc. In this process, chlorine 
is made to react on zinc oxide suspended in water, the zinc 
hypochlorite thus obtained being subsequently decomposed 
with potassium chloride. The potassium chlorate which is 
then crystallised out is liable to contain traces of zinc. 
When the salt is used in the course of toxicological analysis 
to destroy organic matter, this trace of metallic impurity 
may easily lead to erroneous results. The impurity may 
be readily removed by treating a solution of the salt with 
ammonium sulphide, filtering, and recrystallising. — J. O. B. 

Sulphur Chlorides, especially the so - called Sulphur 
Vichloride. O. Ruff and (^. Fischer. Ber., 36, 
418—433. 

Finding (Ber., 34, 1749) that the addition to ** sulphur 
dichloride ” of a sulotion of aluminium chloride in sulphnryl 
chloride gave rise to a compound of aluminium chloride 
and sulphur tetrachloride, the authors investigated the 
evidence for the existence of sulphnr dichloride. Two 
modes of experiment were adopted. In the first, mixtures 
of sulphur monochloride and llqnid chlorine, oorrespond* 
ing approxiiiiatelj In oompocition with sulphur dichloride 
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(SjCIji - 62*6, SClj * 68-9, SCI4 « 81*6 per cent, of 
chlorine), were made ; and dried carbon dioxide was passed 
slowly, at constant temperatures (two series, ~ 10^ C. 
and 0° C.), through these mixtures. The vapours evolved 
were collected, and the weights and composition of the 
evolved vapours and the remaining liquid determined at 
intervals. In neither series w'as equilibrium reached ; the 
vapour always contaioed a higher percentage of chlorine 
than the liquid, even when the latter contained only 5 per 
cent, more than that corresponding to SjCU. 

In the second mode of experiment, the freezing and 
melting points of mixtures of sulphur monochloride with 
sulphur and with chlorine (from 51*5 to 92*5 per cent, of 
chlorine) were determined, by cooling with liquid air, and the 
^ results plotted. The curve shows two maxima, at — 80° C. 
and —30° C., corresponding with SjClg and SCI4 respectively ; 
while the point corresponding with SClj lies (near — 60° C.) 
near the middle of a long unbroken sweep of the curve 
extending from the SCI4 maximum to a very marked 
minimum at — 113° C., so that the existence of SCij a 
definite compound is not indicated at all. The minimum 
at — 113°C. corresponds to a eutectic mixture containing 
about 60 per cent of chlorine. The authors conclude that 
sulphur dichloride does not exist, hut that the liquid corre- 
sponding to it in composition is a mixture of the monochloride 
with the tetrachloride, and possibly also with a chloride 
much richer in chlorine, to the existence of which the 
freezing-point determinations seem to point. 

The analysis of the liquids was effected by 
weighing them off in little bulbs, and heating 
these in sealed tubes to 175° C. for three hours 
with silver nitrate and 60 per cent, nitric acid. 
In the case of the mixtures high in chlorine, 
which could not be handled save in the freezing 
mixture, the little bulbs were made as shown in 
the figure, a Ale-mark made, on the capillary 
where indicated, the whole exhausted, a thread 
tied to the bend of the capillary, the bulb and 
capillary dipped under the liquid, the capillary 
broken by gentle pressure, the filled bulb lifted 
ou^ by the thread, dipped into liquid air till its 
contents froze, and the capillary then sealed. 
The vapours in the first experiments were led 
through a flask containing cold nitric acid and 
silver nitrate, a second flask containing hot 
i-j fuming acid (80° — 90° C.) and silver nitrate, and 
/I a couple of flasks containing caustic soda. At 
I the end of each operation all the liquids were 
I mixed and heated on the water-baih. The silver 
A chloride formed in all these cases was filtered off 
(J and weighed, the silver removed from the filtrate 
as chloride, and the filtrate from this, evapo- 
rated to dryness, taken up with water, filtered, and the 
sulphuric acid 3n the filtrate determined with barium 
chloride. — J. T. D. 


Nitrogen } Combuttion of — , to Nitric Oxide in the 
Electric Flame, W. Muthmann and H. Hofer. XI. A., 
page 803. 


Ekglibh Patent. 

Chlorates and Perchlorates of the AlkcUi Metals} Pro- 
ducing . R. Threlfall and G. K. Wilson. Eng. 

Pat. 2987, Feb. 5, 1902. XI. A., page 804. 


United States Patents. 

Acid Chamber for Sulphite Works, W. A. McKee, 
Hinckley, N.Y. U-A Pat. 719,844, Feb. 8, 1903. 


A 'TOTiCAL water-jacketed cylindrical vessel is providec 
with a series of conical hypers within it, and a revolving 
Shaft cawying conical deflectors. A pipe admits the acid 
gas to the bottom of the cylinder, the passage of the gat 
wmg ^ilitated by the maintenance of a partial vacuum 
Aweakalluline solurion from an adjacent elevated tank 
^ Erection opposite to the course 


Cyanides and Acetone; Making . C. B. Jacobs, 

Assignor to Ampere Electro- Chemical Co., Jersey City, 
N.J. U.S. Pat. 719,223, .fan. 27, 1903. 

Nitrogen is brought into coutact with a heated mixture 
of carbon and an alkaline earth carbonate, whereby the 
corresponding cyanide is formed. This is treated with 
acetic acid, thus liberating hydrocyanic acid ; the acetate 
of the alkaline earth metal is now heated, acetone being 
formed, together with the carbonate of the alkaline earth 
metal, which is mixed with carbon and used again. 

— T. F. B. 

Frenoh Patents. 

Lyes [Acids] ; Process for Concentrating Heavy — 
Soc. Command.-Oe8ell8chAft ffir den Bau von Feuer- 
ungsverd.- und Trocken-Anlagen, L. Kaufmann and 
Co. Addition, dated May 16, 1902, to Fr. Pat. 811,778, 
June 14, 1901. 

Hefrkb to the use of the process for concentrating acids, 
especially sulphuric and hydrochloric acids. The acid is 
concentrated in a vacuum, and heated by the oircolation 
of steam or gas, and is then driven back in a thin sheet 
over the heated surfaces by means of an agitator. — J. W. H. 

Bleaching Liquid and Caustic Alkali / Process and Appa- 
ratus for the Simultaneous Manufacture of , by 

Electrolysis, H. Seibert and G. Tempel. Fr. Pat, 
322,3 17, May 1, 1902. 

The simultaneous electrolytic production of bleach and of 
caustic alkali may be effected by subjecting alkali chloride 
to electrolysis, with the employment of diaphragms, and 
causing the chlorine freed in the anode compartment to be 
absorbed partly by the electrolyte itself and partly by one 
or more absorption columns, whether by the electrolyte led 
there from the anode compartment or by water, whilst caustic 
alkali is obtained in the cathode compartment. The bleach 
which has been used, and no longer contains sufficient active 
chlorine, is continually electrolysed anew, with the additton 
of salt, and is forced to absorb chlorine, whilst in the 
cathode compartment caustic alkali is continually obtained. 
In order to obtain a bleaching lii^uid very rich in chlorine, 
the latter is led into a cooling mixture containing chloride 
of alkali, to produce hydrated chlorine, and the solution of 
the chloride of alkali which is retained in the water after 
bleaching, is employed to replace the chloride of alkali 
decomposed by the electric current, this practice having the 
double object of producing, on the one hand, a cooling 
mixture by means of the chloride of alkali, and, on the other, 
bleaching liquid and caustic alkali simultaneously. The 
apparatus consists of a receptacle acting as cathode, with 
anode compartments made of diaphragms and enclosing 
sheets or rods of carbon, and it is preferably used in com- 
bination with one or more absorption columns. The anode 
is formed of plates or rods of carbon surrounded by pieces 
of coke, to increase the active surface and diminish the 
electrical resistance. — G. H. R. 

Sodium Bicarbonate; Transforming , into Sodium 

Carbonate. A. H. Hooker. Fr. Fat. 822,022, June 11, 
1902. 

Moist sodium bicarbonate is compressed into cylinders or 
blocks, each traversed by a central hole, and the blocks 
are subjected to a tempemture of about 700° C., in a retort 
such as is used in making coal-gas, the carbon dioxide 
evolved being preferably collected. Alternatively, the 
blocks may be heated in superheated steam. The blocks 
ot sodium carbonate obtained are then pulverised.— E. S. 

Ammonium Sulphate ; Saturator for the Manufacture of 
, A. Feldmanu. Fr. Pat. 321,816, May 16, 1902. 

See Eng. Fat. 11,526, 1902; this Journal, 1902, 1027. 

—B. S. 

Cyanogen Liquors obtained in Manufacture of Illuminating 

Gas ; Rapid Process for Treatment of , in the Cold, 

Guillet. Fr. Pat. 822,170, June 16, 1902. 

The ovanogen liquors are treated with a strong acid, sooh 
at sulpnnrio acid, with addition of a further quantity of an 
iron Bidt if the solutions are over-saturated with gat, ijs,, if 
there be soluble ferrocyanide in the liquor. 
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This treatment has th^ reault of liberating salphuretted 
hydrogen, and forming ammonium sulphate, an insoluble 
double ferroo^anide of iron and ammonium being produced 
at the same time. 

The sulphuric acid should be added in quantity sufficient 
to destroy all soluble cyanogen compounds, as indicated 
by the addition of a drop of the liquor to a little ferric 
chloride solution. — T. F. B. 

Silver Compounde t Process for the Preservation of . , 

8. Efrem. Fr. Pat. 321,830, May 81, 1902. j 

The stability of silver compounds is said to be increased by j 
adding a thickening medium, preferably gelatin, to them. 

— B. S. 

Liquid Air ; Manvfacture of . [^Lubricating Appa~ 

ratus»\ E. Claude. Addition, dat^ June 4, 19o2, to 
Fr. Pat. 296,211, Jan. 16, 1900. 

In the manufacture of liquid air on the principle of the | 
expansion of the air with the production of external and j 
internal work, from starting work up to the beginning of i 
the liquefaction, the apparatus is lubricated with a mixture i 
of light petroleum (petroleum " ethers **) with light “ Talvo- j 
lines,*’ in which the proportion usc^ of the latter is i 
successively diminished in proportion as the temperature j 
falls. (Sw Eng. Pat. 12,905, 1900 ; this Journal, 1901, 
1018.)— E. 8. : 

Air f J^paraJtus for Liquefying , and for Separating 

its Constituent Elements, The Atmospheric Oxygen 
and Power Co. Ft. Pat. 321,860, June 6, 1902. 

The apparatus comprises a compressor, an expansion : 
machine having an evacuation chamber isolated from the ' 
atmosphere ; arrangements for passing the compressed air | 
through coolers, then through brine and a dr^dng chamber ; i 
a thermal ioterchanger for counter currents ; devices for ! 
obtaining mechanical force from the heat of the atmo- 
sphere ; and one or more recipients for liquefied air. When j 
it is desired to obtain liquid oxygen, the nitrogen is volati- ' 
lised from the liquid air, and is utilised in producing cooling ' 
<Aect8, &c. A bottle for the reception and storage of the 
liquid air or oxygen, suitably enclosed and protected from 
external boat, and adapted for transport, is described. The j 
apparatus, with certain modifications, may be applied for . 
prpdnoing and maintaining low temperatures for storage 
purposes or the like, or for doing mecnanioal work. — E. S. 

Oxygenated Water [Hydrogen Peroxide"] j Quick Pre- 
paration of — . The Soci4t4 Gouthifere, Laurent et 

Cie. Fr. Pat. 322,152, June 12, 1902. 

To water acidulated with hydrochloric acid, a mixture of | 
barium dioxide and sodium sulphate is added. The lii^uid ; 
is then neutralised by an alkali and filtered. The banum 
dioxide may be replaced by other suitable dioxides, and 
the sodium sulphate by the carbonate or phosphate ; but 
the previous process is preferred. — E. S. 

Vin.-GLASS, POTTEET, ENAMELS. | 

English Patents. i 

HoUow^Olass Wares of Equal Weight and Capacity j ! 

Mansfacture of . H. Hilde, Kosswein, and E. ' 

Kfigler, Aussig, Germany. Eng. Fat. 1973, Jan. 24, ! 
1902. I 

To minimise the irregularities occurring in objects blown I 
in the same mould, the excess of glass is out off (after the ! 
ware is released from the first mould, and either before or ! 
after it has been blown in the second mould) by means of | 
cutting tools adjustably arranged on the table of the ; 
blowing machine.— C. 8. | 

Glass IHles and Glass for Decorative^ Glazing, and other 
Purposes i Impts, in — . C. H. Thompson, Stour- 
bridge, and The Crystalline Co.» Ltd., Manofaester.^JBng. 
PaL 5140, March 1, 1902. 

A WAVT, undulated, or rippled surface is imparted to the 
tiles or sheets of glass by placing them on a bed provided 
with fixed or movable proj^ng points or irregularities, so 


that the glass is supported at a number of points. Heat is 
then applied, so that the glass will collapse at the unsap- 
ported parts. One form of such support consists of a 
of metal or fireclay, sprinkled with partly-calcined grains of 
silica of any suitable size, and either loose ^ or fixed in 
position ; or a metal plate fitted with projections may be 
used. — C. S. 

Pottery Kilns or Ovens ; Impts, in . J. and W. Bur- 

ton, Manchester. Eng. Pat. 12,855, May 81, 1902. 

The kiln or pottery oven is constructed with a central 
chimney connected internally with bottom fines only, which 
are placed below the floor; a number of bottom flues radiating 
from the central chimney, with apertures opening through 
the floor into the kiln ; a number of branch flues connecting 
the bottom flues, and also connecting the ** fire-mouths^* 
with the bottom flues and with the central chimney, which 
can be opened or closed as required. ' The kiln may be con- 
verted from a down-dranght to an up-draught kiln at will, 
when desired. — H. F. C. G. 

United States Patent. 

Photographic Decoration [China, Glass, ^c .] ; Vitrt- 

fable . L. Crabtree, Assignor to S. T. Aston. 

U.S. Pat. 719,197, Jan. 27, 1903. XXL, page 819. 

French Patents. 

Glass-Gall f Process for the Utilisation of . 

F. H. Becker. Fr. Pat. 321,804, April 21, 1902. 

See Eng. Pat. 9405, April 23, 1902; this Journal, 1902, 
1077.— J. W. H. 

Glass ; Manufacture of Ruby -coloured . 

B. Zsigmondy. Fr. Pat. 321,484, May 9, 1902. 

See U.S. Pat. 703,512, July I, 1902; this Journal, 1902, 
1027; and Eng. Pat. 5242, March 3, 1902 ; this Journal, 
1903, 94.— J. W. H. 

Glass ; Impts, in Casting , especially Slender Glass 

of Large Dimensions, Soc. Auonynne de Courcelles 
pour la Fabrication des Glares. Fr. Pat, 821,505, May 
28, 1902. 

The casting tables aflPe covered, in place of sand, with a 
mixture which is a worse conductor of heat, and has lubri- 
cating properties, such as graphite or talc. — J . W. H. 

Glass, Porcelain, ^c. $ Vessels of , with Celluloid 

Coverings, Soc. Anon, le Carbone. Fr. Pat. 321,651, 
May 31* 1902. 

The claim is for vessels of glass, porcelain, &c., with a 
covering of celluloid, which may be prepared by continually 
dipping into celluloid solution and drying, until a coating 
of sufficient thickness is obtained.— J. W. H. 

Glass, Porcelain, ^c, ; Manufacture of Metal-covered 

Vessels of W. Storr. Fr. Pat. 321,733, June 4, 

1902. 

Tub vessels are made to conduct the electric current by 
adding precious metal in powder to the material ; after 
firing, a covering of metal is formed by electro-deposition. 
(Compare Eng. Pat. 24,328, Nov. 29, 1901 ; this Journal, 
1902, 174.)— J. W. H. 

Glass ; Printing on -■ . A New Prod net, “ Chromo-Glass,** 
A. Lhedet. Fr. Pat. 821,724, June 3, 1902. 

The glass is covered with a thin layer of gelatin ; a paper 
transfer from a reversed drawing is then pressed on the 
sarfaoe ; the paper is then washed away and the impression 
on the aelatin-coated glass dried, painted, and varnished. 

-J. W. H. 

Enamelling / Process of — . L. A. Garchoy. 

Ft. Pat. 321,333, May 21, 1902. 

An even coating of enamel or glaze is obtained by stirring 
the powdered glaze in a liquid, in which it is innoluble, and 
afterwards placiug the plate in this liquid to receive ^ 
powder as it falls. ^^*hen sufficient glaxe has 
deposited, the liquid is siphoned off. — J. W. H. 
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IX.-BTIILDING MATEBIALS. CLAYS. 
MOBTAfiS AND CEMENTS. 

Kngliah Patents. 

?/cne; Colouring of , to Imitate Marble. E. Schwob. 

Lausanne, Switzerland. Eng. Fat. 4914, Feb. 26, 1902. 

The parts not to be coloured are treated with a mix- 
ure composed of: turpentine oil, 800 parts by weight; 
permaceti, 10 parts; pure beeswax, 28 parts; stearioe. 

0 parts. Mineral colours arC applied and fixed by treating 
rith 800 parts of linseed oil (free from fatty matter) and 

00 purrs of turpentine oil. Finally, a finishing polish is put 
m the stone by applying an alcoholic solution of shellac. 

— J. W. H. 

% 

Artificial^ and the like ; Steaming Chamben for the 

Production of . G. P. Wallis, Leeds. Eng. Pat. 

6378, March 15, 19('2. 

"ins specification refers to a cover for closing the receptacles 
or steaming stone treated by the process described in 
Alexander's Eng. Pat. 9441 of 1899 (this Journal, 1900, 
43). The chamber is fitted either inside or outside with a 
oint-ring, which may be solid or of angle iron, and has two 
lots cut in it at top and bottom to allow of the passage of 
he cover with two lugs on it, and is inserted edgeways into 
he chamber. The cover, when swung into place with its 
Ligs covering the slots for its admission, is held by means of 
, bridge -piece until the steam pressure within the chamber 
las risen sufficiently to keep the cover pressed against a 
tacking-ring inserted between it and the joint-ring above 
tientioned. When the full pressure of steam in the chamber 
j attained, the cover is forced down upon the packing, and 
perfectly steam-tight joint is thus obtained. — II. F. C. G. 

Uone ; Artificial . F. Jurschioa, Stockholm. Eng. 

Pat, 25,222, Nov. 17, 1902. 

A MIXTURE is made with water, of sand, clay, silicate of 
oda, and cement, packed into moulds, dried, and fired. A 
nodification consists in forming a liquid mass of the silicate I 
f soda, clay, sand, and cement, pouring into elastic moulds, 
,nd afterwards packing in the moulding material proper, 
nth a view to getting all the recesses of the mould well 
lied up,— J. W. H. 

Uone ; Artificial . G, Harrison, London. From W. 

Black and H. S, Kichards, Chicago. Eng, Pat. 26,758, 
Dec. 4, 1902. 

.EK U.S. Pat. 716,371 of 1902 ; this Journal, 1903, 145. 

— J. W. H. 

^ire-resisting Material; Manufacture of Flexible . 

The British Uralite Co., Ltd., and B. J. Friswell, both of 
London. Eng. Pat. 6016, March 11, 1902. 

1 PULP of finely-divided asbestos is formed into sheets, 
nth or without a filling material, such as chalk ; the sheets 
re afterwards treated with a solution containing an alkali 
ilicate and a substance capable of decomposing it. The 
material is then dried at a temperature of about 105® C., and 
fterwards treated, if desired, by a suitable method to remove 
tie by-products resulting from the decomposition of the 
Ikali silicate. Instead of using water alone, the pulp may 
e prepared with a weak solution of an alkali silicate and 
icarbonate. — H, E. C. G. 

French Patents. 

Artificial; Manufacture of . Soci^t5 H. 

Croizier et Cie. Addition, dated' May 31, 1902. to Fr. 
Pat. 308,548, Feb. 27, 1901. 

'he stone, consisting of a mixture of sand, lime, and 
^eseiKuhr, is, atter hardeniug, further heated to calcine 
be kieselguhr. The stone may also be treated with soluble 
ilicates befbre the calcination.— J. W. B. 


Artificial Stone; Mortar or Materials for Making—^. 
J. Loewentbal. Fr. Pat. 822,105, June 16, 1902. 

85 parts of finely-powdered quartz sand, 4 parts of pnl- 
verised quartz, 0*5 part of Hlonite, 1 part of magnesia, 

2 parts of borax, O' 5 part of graphite, and 2 parts of 
mineral colouring matter are mixed together; before use 

3 parts of “ mineral oil free from hydrocarbons,” and 2 parts 
of water are added. The material sets hard without being 
brittle, has a great resistance to crushing, and is not affected 
by frost ; it may be used even at - 40° C. — J. W. H. 

Asphalt ; Manufacture of Artificial . U. Herme;*. 

Fr. Pat. 322,288, June 20, 1902. 

A MIXTURE is made of 11 parts, by weight, of tar, 2 parts 
of resin, I part of sulphur, and heated until the sulphur 
, fuses. A temperature of 225° C. is maintained until the 
I resin and sulphur enter into combioation. 1 1 parts of slaked 
I lime are then added. The mass (tbtained, may replace natural 
asphalt. -J. W. H. 

i 

! Reft'actorg Bricks from Calcareous Sandstone, 

I W. Glschewhky. Fr. Pat. 321,489, May 13, 1902. 

Lime is mixed with saud containing clay, and submitted to 
high-pressure steam, whereby silicate and aluminate of lime 
are formed ; finally the bricks are burnt at a moderate 
I temperature. — J. W. H. 

I 

J Brick- Making ; Neutralisation of the Action of Lime in 
. L. Schmelzer. Fr. Pat. 321,843, June 5, 1902. 

The articles, bricks, &c., are submitted to the action of 
steam, saturated or superheated, whilst being burnt 

— J. W. H. 

Slate Waste; Utilisation of . V, Hermant. 

Fr. Pat. 821,596, May 30, 1902. 

Potassium silicate is used as a cementing material for the 
formation of powdered slate waste into bricks, tiles, &e. 

— J. W. H. 

Mortar ; Impermeable , and Method of Use for Flag- 

stones, Facings, P. V. Parsy. Fr. Pat. 821,653, 
May 31, 1902. 

Portland cement is mixed with powdered pitch and made 
up as mortar. After use for facing, &c., and hardening, a 
I paint containing tar-oils is used ; the tar oil, penetrating 
I the mortar, causes the pitch to dissolve aud form a solid 
I masH ; a hot iron may 1^ finally used to polish and make 
absolutely impermeable the outer surface. — J. W. H. 

Cement, Portland ; Manufacture of — , and Apparatus 
therefor. E. H. Hurry and H. J. Seaman. Fr. Pat. 
321,336, May 22, 1902. 

The crude materials, the chalk having preferably been 
calcined, are mixed with a little carbonaceous matter, aud 
melted in a reducing atmosphere in a special blast furnace, 
under a pressure of a few pounds above that of the atmo- 
sphere. Any iron compounds present are reduced to 
metallic iron, which separatea from the mass. The clinker 
thus purified is cooled and powdered. — J. W. H. 

Cement for Floors, Pavemmits, ^c. Blanc. 

Fr. Pat. 822,016. June 1 1, 1902. 

The cement consists essentially of calcined magnesia,, 
barium chloride, and magnesium sulphate, in the following 
proportions : — Caloinerl magnesia or dolomite, 5u — 66 parts 
barium chloride, 20—30 parts ; magnesium sulphate, 16 — 
20 parts. Other materials may be added according to 
requirements. — J. W. H. 

Clay for Pottery, called “ NSo-CirameP Debert 
Fr. Pat. 322,097, June 14, 1902. 

A mixture composed of : sulphate of lime, 50 per cent. \ 
carbonate of lime, 15 per cent.; carbonate of magnesia, 
15 percent. ; alum, 20 per oeut. ; is made into a paste of 
suitable eonsistenoy with water.— J. W. H. 
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X-MBTALLUEOT. 

Steel ; Taylor- White Proceee of Treating Tool . Kept. 

of Committee oq Science and the ArU. J. Franklin Inst., 
1903, 165, [2], 127—187. 

A GOOD air-hardening or eelf-hardening steel may be better 
(in the proportion of 1*5 : 1*0) than a good ordinary tool- 
steel for rough work, because it will bear a higher tempera- 
ture in use, and will therefore take a more rapid cut. 
Hitherto the ordinary manganese and tungsten steels have 
been hardened by heating to a temperature designated as 
“cherry-red** (lf500° F.), and theu cooling off by an air- 
blast or otherwise; but iu no case was the temperature 
allowed to excee«i that above named. It is now found that, 
although the cutting speed permissible is reduced if the 
temperature in hardening has somewhat exceeded that of 
cherry-redness, it is much greater after treatment at much 
higher temperature's. The accompanying curve (Fig. 1) 


Fig. 1. 
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illustrates this. Beyond 1,900® or 2,000® F. the steel 
crumbles, and the limit of safety is therefore passed. Steel 
to be used for the Taylor-White process should contain at 
least 0*5 per cent, of Or, and at least 1 per cent, of Mo or 
W, and the results are better when higher proportions of 
these metals are used. The percentage of carbon present, 
appears to have little or no effect on the results. During 
the process, the proportion of chromium carbide present is 
reduced, and the velvetjjr grain of the fractured steel when 
cooled imder ordinary circum stances is replaced by a coarser 


Fig. 2. 



^rain, often with sparkling grains interspersed. After heat- 
' lug, the tool is cooled rapidly to a point below the * 

I “breaking-down” temperature (1,550® — 1,700® F.) in a 
; lead bath and then slowly in oir or lime. It is essential that 
the temperature should not rise. After cooling off, however, 
the efficiency may be increased by subjecting the material 
: to a temperature of 700® — 1,200® F. for about 10 minutes. 

The tool is originally heated in a coke furnace until the 
steel crumbles when tapped with a rod. The lead bath used 
is shown in Fig. 2; it consists of a cast-iron lead-pot set in 
, a coke fire, the temperature of which is controlled by an 
air-blast. If the lead become too hot, it is cooled by 
immersing within it a cooling-pipe with water circulating 
through it. The temperature of the bath is observed by 
comparing the colour, as viewed through the pipe T, and 
the blackened wooden tube surrounding it, with an incan- 
descent electric lamp, run at constant voltage with the aid 
of a rheostat, the light of which lamo passes through a 
parallel-sided glass fiai|Jk containing a Suitable fluid. In a 
series of tests with a special lathe ir was found that the 
relative efficiency of the treated (0*87 per ceut. of C) and 
the best untreated material was, for a tool steel, as 3*6 : 1 ; 
for a soft forging steel (0*105 percent, of C) as 2*2 : 1 ; 
and for cast iron (2*95 per cent, of graphitic and 0*91 per 
cent, of combined C), as 1*3 : 1. Hence the increase of 
efficiency by tlio adoption of the new process is greater for 
hard than for soft forgings. In practice it has been found 
; that hard-sprocket wheels can be bored at more than double 
I the usual speed with Taylor- White tools. — W. G. M. 

I Nickel-Steels ,* Expansibility of - — . C. E. Guillaume. 

! Comptes rend., 136, [5], 303 — 306. 

TiiK author has exteuded his study of this question to 
‘ nickel-steels containing from 50 to 70 per cent, of nickel, 
and has investigated the efiect of small amounts of other 
I elements (manganese, carbon, silicon) on the expausibility 
I of the nickel-steels of minimum coefficient — 35 to 36 per 
cent, of nickel — described in his former psper (Comptes 
rend., 124, 176; see also this Journal, 1897, 614). 

I Keduction of the amount of these elements lowers still 
further the coefficient of expansion, but gives steel which 
cannot be forged. The physical conditions of casting and 
subsequent treatment all affect the expansibility, and by 
choosing the most favourable conditions, an alloy has been 
obtained having a coefficient of ( -f 0 • 028 — 0 * 002320 1 0 
so that a kilometre heated from 0° to 20® C. would contract 
by 0*4 mill. The coefficient of the alloy of minimum 
expansibility given in the former paper was (+ 0*877't- 
0*001270D^“”- The new alloy has been obtained in the 
form of wire of 1*7 mm. diameter, which has been largely 
used for chains for geodesic measurements. Direct experi- 
ments have shown that, whilst successive castings of what 
should be the same alley may exhibit differences in expansi- 
bility, yet different bars made from the same casting, provided 
they have been subsequently submitted to identical treat- 
ment, have the s^me coefficient — a fact of importance in 
connexion with the use of these alloys in compensating 
pendulums, &c. The observations on alloys of high niekd 
content have allowed the completion of the curve of 
expansibilities of reversible alloys up to pure nickel ; and 
from this it has been seen that the anomalies formerly 
observed disappear (at temperatures about 20® C.) in the 
case of the steels containing 50 — 70 per cent, of nickel. 

— J. T. D. 

Gold Ores ; Process for the Cyanide Treatment of — . 
Cyanid-Gesellschaft m. b. H. in Berlin. 1>. B. Pat. , 
138,867, Aug. 2, 1901. 

Claim is made for the lixiviation of gold ores, in which the 
cyanide is replaced — without further purification than the 
removal of excess of carbon — by the crude mass obtained 
by fusion of carbides or carbide-like mixtures with nitrogen 
and a flux. — ^T. H. P. 

Silver- Lead Smelting t Modem — . A. S, Dwight. 

Amer. Inst, of Mining Eng. Eng. and Mining J., Ia08, 

76, [2], 88. 

When a silver-lead blast furnace is acting satisfactorily, 
the following conditions should obtain: — (1) A large pro- 
portion of the lead in the charge should be oonvertlid 
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a ;ntn bullion. (2) The slag should be fluid and 

■ (8) The matte should be l.ii» in lead. (4) The 

V^.n« *hould be cool at the top, with a minimum pro- ; 
duotion of lead-fume and flne-du»t, and the charge* should 
/i««r(>nd unit'ormiy over the whole area of the 

The ‘‘furnace-speed” should be good. (6) Tlie 
furnace should be free from serious accretious. Most of 
th^factors which govern the efficiency of the furnace can 
be gauged and modified as desired. 

«eAflwoaro//ron.— The success of silver-lead smelting 
depends largely upon the reuuctimi of just the corr^t 
ttoiount of iron necessary to separate the lead from the 
matte. The reduction should be effected, as far as 
lossible by carbon monoxide, i.c., the zone of incan- 
descence in the charge column should be kepi low. lu 
this way the reducing power of the escaping gases is 
utilised to the fuUest extent on the descending charge ; , 
the volume and tompdrature of these gases are diminished, 
and the low velocity of their exit tends to reduce the loss ; 
of lead in fume and flue-dust. The temperature of the 
furnace should be high enough to volatilise the whole of 
the lead in the charge, if other conditions permit ; whilst, 
if a rapidly descending charge, constantly replenished with i 
cold ore from above, be maintained, this absorbs effectively , 
the heat of the gases, and acts as a most efficient dust and 
fume collector. 

Volume of Blast . — The author recommends the plan, with 
which he has obtained uniformly favourable results, of 
having a separate blower, of variable speed, directly con- 
nected to each furnace. The conditions under which the 
iron will be reduced by carbon monoxide rather than by 
solid carbon, are best attained by the maintenance of a 
minimum amount of fuel, with a correctly adjusted volume 

of air. , ■ 

Pressw e of Blast .— is best regulated not by varying 
the volume of air, but by adjusting the internal resistance 
of the furnace. 

Feeding the Charge.— Tho ingredients of the charge 
should be intimately mixed before being fed into the 
furnace. In order that the gases may ascend uniformly 
through the smelting-column, the charge, which in practice 
is never uniform, should be led in such a manner that the 
finer material is Jodsied close to the walls, whilst the coarser 
particles are placed in the centre. 

Ejfect of Large Charges.— In cases where ore and fuel 
are charged in alternate layers, large ore-charges, within 
certain limits, will give better results than small charges. 
The gases can readily pass through coke, and hence each 
fuel-zone tends to equalise the gas-curreuts by giving 
them an opportunity to become distributed over the whole 
furnace-area, whilst each layer of ore compels them lo 
force a passage under pressure, which is the manner most 
favourable to effective chemical aotiou. In mechanically - 
fed furnaces, the charges of ore and fuel are usually 
dropped iu simultaneously, and no separate layers are 
formed ; consequHnily, more care must be exercised to 
secure psoper placing of the coarse and fine material. 

Mechanical Character of Charge . — The author recom- 
mends briquetting the fine ore (though preferably not all 
of it), and croshing the coarse to such a degree that a 
mixture is obtained of which about one-third is composed 
of pieces of from 5 to 2 inches in diameter, one-third of 
pieces of from 2 to 0*5 inches in diameter, and the remain- 
ing third of smaller particles. It is advantageous to break 
the coke up to a certain extent before charging, and a 
reasonable amount of “ coke fines " is not detrimental. 
The slag in the charge should be broken to pieces of not 
more than 6 inches in diameter. There is no economy iu 


Lead^ Tint and Biemuth ; Alloys of — . B. S. Shepherd. 
J. of Physical Chem., 6, 519—653. Chem, Centr., 1903, 
1, [4], 223. 

On collecting the results obtained by different investigators, 
it becomes evident that it is not admissible, on the ground 
of small differences between the calculated and the true 
specific gravities of alloys, to assume the existeooe of 
chemical compounds. The density of an alloy varies 
considerably according to the thermal and mechanical 
treatment of the latter. 

During the crystallisation of a definite mixture of lead, 
bismuth, and tin, the author made determinations of the 
composition of the mother-liquor, chiefiy by a graviiuetrio 
method (solution in aq%M regiat distillation of the chlorides 
of bismuth and tin in a current of hydrochloric acid gas, 
and separation of these two compounds by means of am- 
monium sulphide). It was found that pure tin cry.stallises 
out, but probably iu au unstable, denser form (sp. gr. 
abont 8). In the process of crystallisation, bismuth carries 
down up to about 4 per cent, of lead, and lead up to about 
5 per cent, of bismuth in solid solution. C ompounds of the 
metals, one with another, were not observed. — A. S. 

Alloys ; Copper-Culmium . P. Denso. Zeits. f. 

Klektrochem., 1903, 9, [7], 135-137. 

Thk binary copper-cadmium alloys examined, containing 
from 1 to 20 per cent, of copper, were all white and, with 
increasing percentages of copper, more and more brittle 
and largely crystalline. Acids of considerable strength 
(such as do not attack copper), leave a residue 6f metallic 
copper when allowed to act upon these alloys. But if plates 
of the alloy bo used as anodes in a slightly acid, or a neutral, 
solution of cadmium sulphate, the current density being low 
(c.p. 1*2 amperes per square decimetre for an alloy con- 
taining 10 per cent, of copper or less), a dense soft layer of 
alloy-cr^ stals will be found on the surface after an expendi- 
ture of 3 aulp^re hours. In order to obtain the crystals, the 
anode was in these experiments enveloped in silk t^eta. 
A tiigher current density caused a partial solution of the 
cadmium from the crystals, especially near the edges of the 
; anode. But no crystals could be obtained without deoom- 
I position from the *20 per cent, alloy, even when a lower 
I current density was used. Analysis of the alloy crystals 
I thus obtained from alloys containing 1, 2*5, 5, and 10 per 
i cent, of copper respectively, showed that in every case 
! they had the composition represented by the* formula 
i CuCdg, the percentage of cadmium ranging in different 
j cases from 88*5 to 85*5 (as against 84*15 required by 
theory). The excess of cadmium in most cases is ascribed 
to the presence of cadmium mother-liquor. The melting- 
point of the alloy CuCd, is above the boiling point of 
cadmium, so that there is always a loss of this element 
duriug fusion. From these experiments it is obvious that 
any alloys of these two elements that contain more than 
16 per cent, of copper cannot contain any free cadmium. 

— W. G. M. 

Enolish Patents. 

Iron Ores ; Process of Smelting , and Blast Fumaeee 

therefor, E. Servais, Luxemburg. Eng. Put. 20,930, 
Sept. 25, 1902. 

STaoNQLT heated and completely burnt gases from a blast 
furnace mixed with the reducing gases which are produced 
by the combustion of fuel, are made to pass through the 
charge. The furnaces employed, have separate ore and 
j fuel shafts, the latter being provided with a feeding orifice 
' which can be closed airtight by slides and a wafer sed. 

I — J. H.C. 


using the slag hot. A reasonable amount of moisture in the 
charge is beneficial, and it is often advantageous to wet the 
ore mixtures while bedding them, or to sprinkle the charges 
before feeding. 

The author finally sums up the advantages of mechanical 
feeding, and states that it will icmove one of the most 
uncertain factors requiring to be dealt with, thereby bring- 
ing into Clearer view the other factors (fnel and blast 
proportion, slag composition, &c.), in a way that has 
hardly been possible nnder the irregularities consequent 
upon hand-feeing.— A. S. 


Magnetic Ore Separators, C. A. Allison, London. From 
C. K. Knowles, G. T. Young, G. T. Cooley, and G. H. 
Elmore, all of Joplin, Miss, j and W. E. Brinkerholf, 
E. O'Keefe, and J. Herrin, all of Carthage, Miss., U.S.A. 
Eng. Pat. 26.898, Nov. 25. 1902. 

The ore is delivered from a hopper on to an inclined 
apron (agitated by an electrical device), passing, near ifa 
extremity, between the poles of an electro-magnet, and near 
and parallel to the inner side of one of the poles. The space 
between the poles is angular. A continuous travelling belt, 
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carrying ** maf^netically inductive bodieii/’ acting imme- 
diately above the apron, and traveriting the magnetic field, 
pickfl up the magnetic particles, which, when pasi>ed beyond 
the infiaenoe of that field, fall by gravity into sucoeiaive bins 
having adjustable partitions, which receive them in the 
order of their magnetic susceptibility. The indifferent 
pur tides pass by gravity, aided by the oscillations, ov^r 
the steeply-inclined edge of the apron into the first of the 
collecting bins. — E. S. 

Kilm for the Treatment of Ores. H. H. Lake, from A . 

Kab4zzana, Italy. Eng. Pat. *234, Jan. 8, 1902. 

The shell of the kiln is divided horizontally by planes 
consisting of rows of pyramidal caps of rectangular section. 

This arrangement of cap.s, which have spaces between 
each, allows the ore to be divided evenly over the whole 
kiln, and also permits the ascending furnace gases to come 
into intimate contact with the ore which rests between the 
caps. — T. F. B. 

Converter Furnaces ; Impts. in or relating to . C. 

Raapke, Gdstrow, Germany. Eng. Put. 2545, Jan. .31, 
1902. 

The furnace comprises nn oblong hearth of non-basic 
material, capable of being turned transversely to its axis, 
having perpendicular sides and a vaulted top, the iuclined back 
part ofwhioh constitutes the blast bottom, whilst the front part 
18 fitted with a charge opening having casting and delivery 
holes. Chambers placed above the hearth, and heated by 
the furnace gases, contain an oxyaen generator, and are 
provided with means for delivering the heated oxygen to 
the blast pipes and tuyeres. The converter is adapted for 
making castings for patterns and the like from iron which 
is depnosphorised by addition of dolomite to the molten 
charge. — E. S. 

Blast Furnaces, and Apparatus for Catching the Dust 
and Heating the Blast thereof. ,1. E. C. Koch, Hove. 
From W. K. Koch, Hharpsburg, U.S.A. Kug. Pat. 11,886, 
May 24, 1902. 

The gases from the blast furnace are Ie<l down an iuclined 
pipe into a large chamber where most of the dust is 
deposited, passing thence to a similar chamber and then to 
a chimney. At the top and bottom of these chambers are 
boxes connected together by pipes ; the air for the blast 
circulates round these boxes, becoming heated in its passage, 
and thence to the tuyeres. The dust is conveyed through 
worms from the chambers to a fritting fhrnace. — T. F. B. 

Heat of Hot Slag for Generating Steam ; Utilising 
the G. Mitchell, Naco, Arizona, and L. D. Cope- 

land, Los Angeles, Cal. Eng. Put. 20,225, Sept. 16, 1902 

Hot slag is granulated by being fed intermittently into a 
body of water confined under pressure in a steam generator, 
which can be closed steam-tight during the operation, and 
by this means the heat of the slag is utilised in generating 
a constant supply of steam. The vessel is fitted with 
means for feeding and discharging the slag, a removable 
lining constructed in sections, a rotating valve inside the 
generator, means for equalising pressure on the slag 
reoepfacle, a device for breaking up the slag in feeding 
same, means for dislodging the slag from the feeding 
receptacle as well as for agitating the cooled slag and 
assisting its discharge, and means for seating the open end 
of the tilting slag receptacle over the feed opening in the 
generator casing.— C. S. 

Copper Matte / Conversion of , into Metallic Copper. 

G. Mitchell, Naco, Arizona, U.S.A. Eng. Pat. 28,290, 
l>ec. 22, 1902. 

Hot silica is.fed into the molten matte while it is being 
blown in the converter, — J, H. C. 

Coloured Impressions on Tin Plates ; Printing , on a 

partially clouded Ground^ produced by means ^ Etching. 
Krokert, Halle-on-Salle, Germany. Eng. m. 11, .552, 
May 21, 1902. 

Tiub tin plates are. first well scoured, and printed with a 
suitable opaque colour where the clouded ground is not 


required, afterwards scoured and the printed side dipped in 
a weak solution of nitric acid The nitric acid acts only 
upon those parts which have not been printed, and pro 
duces the etched effect. 

The treated plate is finally well washed in wa»er. 

— M. C. L. 

United States Patents. 

■ ' 

Copper ; M ethod of Converting Copper into 

Metallic . G. Mitchell, Naco, Arizona, tT.S. Put. 

719,488, Feb. 3, 1903. 

See Eng. Pat. 28,290, preceding this. See aUo Eng. Pat. 
15,046, 1902, and U.S. Pat. 705,109, 1902 ; this Journal, 
1909, 1185 and 1081.— E. S. 


Aluminium; Process of Producing . H, F. D. Schwahn, 

St. Louis, Mo, U.S. Pat. 719,698, Feb. 3, 1903. 

An aluminium compound, such as porous aluminium 
sulphate, is subjected “ at a temperature sulficient to effect 
the reduction,^* to an upward moving current of a hydro- 
carbon gas containing sulphur, pressure in excess of thst of 
the atmosphere being maintained. — E. S. 

Steam from Hot Slag ; Apparatus for Generating . 

H. A. Seymour, Washington, Assignor to G. Mitchell, 
Los Angeles, Cal. U.S. Pat. 719,520, Feb. 3, 1908. 

See Eng. Pat. 20,22.5, under Eng. Pats, preceding. Compare 
also U.S. Pats. 71 1,832-3, 1902; this Journal, 1902, 1401 ; 
and U.S. Pats. 711,290-1, 1902 ; this .lournal, l‘<03, 83. 

-E. S. 

Ore Treatment ; Mechanism for Miring and Storing 

Liquids and Gases for . S. C. C. Currie, Assignor 

to W. Courtenay, both of New York. U.S. Pat. 719,756, 
Feb. 3, 1903. 

A WATKK-TANK, a caustic alkali tank, an alkali stock tank, 
and a “ mixing chamber,” on successively lower levels, 
communicate by valved pipes. The mixing chamber con- 
tains oppositely inclined shelves, and receives a supply of 
chlorine gas near its bottom ; below it, a storage tank for 
chlorinated liquid receives chlorine from the chamber by a 
pipe reaching nearly to its bottom, and receives also a 
supply of water. There is an operating tank having a 
perforated false bottom, below which a supply pipe enters, 
as well as a number of storage tanks having separate 
pipes communicating with the supply pipes, controlled by 
valves ; and means are provided for forcing circulation 
through the perforated false bottom. — E. S. 

Ores Containing Precious Metals ; Process of Treating 

. S. C. C. Currie, Assigjior to W. Courtenay, both 

of New York. U.S. Pat. 719,757, Feb. 3, 1903. 

The powdered ore is passed slowly through a closed and 
heated receptacle, and is plunged thence into a hot caustic 
alkali solution, which solution forms a seal, the steam formed, 
being conveyed back through the heated receptacle to act 
on the incoming ore. The treated ore is then removed and 
washed. Compare U.S. Pat. 718,099, 1903 ; this Journal, 
1903, 147.— E. S. 

Ores; Apparatus for Screening, Washing and Assorting 

. F. Hermann, Victor, Col. U S. Pat. 719,942, 

Feb. 3, 1903. 

Two oppositely inclined chutes, suitably elevated on frame- 
work, approach each other at the top so as to admit of 
ore being discharged from the same car to both. Above 
the upper part of the chutes, and at the successive steps 
thereof, a system of perforated water-pipes is located, 
with means for spraying water on to the ore as it passes 
downwards over perforated continuatious of the chutes, 
throo^h which perforations the ore passes on to ore- 
assorting tables, bins being pikoed to receive it. Means 
for obtaining both wet and d^ screenings are providedi ft* 
well as for d^rying the former*— R. S. 
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Frexob Patexts. 


and Steel ; JS"ew Method of Forming Ctistinge 
, ChftRtrttioe. Fr. Pdt. 322)050f JuQ6 13, 1903. 


Tbekk is ® special arrangement of the gutters or grooves 
],v which the stream of molten metal is distributed to the 
iiigot moulds. — J. II. C. 


Iron and SteeJ ; Annealing, Hardening, and Tempering 

G. VV. Sargent. Fr. Fat. 322,158, June 16, 

1902. 


TiiK metals are heated to the required temperature in a 
bath containing a haloid salt so as to exclude oxygen. 

— .1. H. (). 


Iron and Steel ; Apparatus for the Production of . 

J. Snolus. Fr. Fat. 322,294, June 20, 1902. 

The claim is for the combination of a rotating converter 
with basic lining, and a blowing machine supplying a ' 
mixture of hot air and blast-furnace gas. | 

The gas and air supplies are controlled by separate valves j 
and hydraulic joints are provided to prevent the access of 
cold air. — J. H. C. 

Aluminium-bronze; Manufacture of Copper Coated with 

. M. Dunkelsbuhler and H. Wachwitz. Fr. Fat. 

322,159, June 16, 1902. 

Thk copper is covered with aluminium of such thickness as 
to yield, when subsequently heated to incandescence, an 
alloy of the reqtiired composition on the tsurface of the 
compound mass. — J. II. C. ( 

Aluminium-hi omc ; Manufacture of Iron and Steel Coated 

u,Uh . i\r. Dunkdsbiihler and II. Wachwitz. Fr. 

Pat. .322,160, June 1C, 1902. 

The iron or s' cel having been cleansed, is coated with a 
compound plate of copper and aluminium. On heating to 
about O.^O*" C. the aluminium forms an alloy with the 
copper.— J. II, C. 

Zinc from its Ores, especially Smithsonite and Calamine ; 

Direct Extraction of . V. K. Vermont. Addition, 

dated June 9, 1902, to Fr. Pat. 31.5,888, Nov. 13, 1901. 

See Kng. Pat. C7..2 of 1902 ; this Journal, 1903, 214. 
Compare also addition, dated Feb. 17, 1902, to Fr. Pat. 
315, HS8 ; tlii.s Journal, 1902, 1457. — T. F. B. 


Zinc ; Frod'icti m (f \_in a Blast Furnace']. O. Nagel. 

Fr. Pat. 322.253, iMay 13, 1902. 

The charge, mixed with coke or other carbonaceous fuel, is 
treated iu a blast-furnace with strongly heated water-gas, 
which is practically free from oxidising or inert gases. 
The zinc vapours so produced, are subsequently cooled in a 
chamber filled with water-gas. — J. II. C. 


XI.-ELECTRO-CHEMISTEY AND 
ELECTRO-METALLURGY. 

(A .) -ELECTRO-CHEMISTBY. 

Zinc-Lead Accumulators. O. Grabau. Elektrotechn. 
Zeit., 23, 571—573. 

The author finds that a cell in which the elements are lead 
peroxide, a mixture of zinc sulphate and sulphuric acid, 
and zinc amalgam, gives an E.M.F. of 2 * 1 —2 • 4 volts. The 
weight oJ the cell is small, whilst its resistance is greater 
than that of a lead accumulator. — A. S. 

Nitrogen t Combustion of — , to Nitric Oxide in the 
Electric Flame. W. Mutbmann and H. Hofer. Ber., 
36, [2], 438—453. 

The apparatus used in the authors* experiments consisted of 
a glass globe having four inlet tubes arranged at right 
angles. Through two of these were introduced the elec- 
trodes, consisting of platinum-tipped copper wires, which 
passed through tightly-fitting corks so that the distance 
betwe^ the points could be varied. Through the third 
txbe air was led from a gae-holdmr, and the founb com.^ 
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muuicated with two largo towers fillod with beads, serving 
as a water scrubber. An induced current of 2,000-^4, OOp 
vol 8 and 0*05 — 0*15 ampere, obtained hy means of an 
Hlternating-current dynamo and a trantiformer, wa^ employed- 
j Under these conditions the electric discharge does not hike 
the form of a spark, but of a flame, which burns witbont 
noise, flickers in draughts like a candle flame, and may be 
blown out. An intense smell of nitrogen peroxide is soon 
perceived, but the formation of ozone cannot he detected. 
The reaction consists simply of the oxidation of nitrogen. 

, Experiments showed that on passing air through the globe, 
the amount of nitric acid produced in unit time is approxi- 
mately proportional to the rate of flow of the air through 
, the flame ; a condition of equilibrium obtains In the com- 
position of the gaseou'* mixture produced, the proportion of 
nitric oxide in the mixture being fairly constant with any 
given temperature. The higher the temperature, i.e., the 
closer the points of the electrodes, the higher is the propor- 
tion of nitric oxide found. The authors regard the reaction 
as being purely a thermal effect. The presence of halogens 
in the air did not appreciably affect the result.^. 

With reference to the economic aspects of the matter, tlie 
authors found that at a temperature of about 1,800'’ C., the 
air, after treatment, eontained 3*6 per cent, by volume of 
nitric oxide. To produce a grammc-molccule (30 grma.) of 
nitric oxide, therefore, there would bo required 21,600 cals, 
for the heat of formation; 13,800 cal.-^. to heat the nitric 
oxide to 1,800° C. ; and 3^2,260 cal-t. to heat the non- 
utilisabie air to 1,800'' C. — a total of 41 7,660 cals. This is 
equal to 0*4 kilowatt-hour, or about 0*5 horse-power-hour. 
Taking the cost of 1 horse-power-hour as 2 Pfounige, and 
assuming all the nitric oxide to be converted into nitric acid 
(by oxidation in the presence of water), 1 kilo, of nitric 
acid would cost 16 Pfennige. As the present marktt price 
of nitric acid, in the form of the 50 per cent, acid, is 
70 Pf. per kilo., it would appear that the competition of 
acid made by tlie electric process with that tnade from 
nitrate of soda is not altogether impossible. There are, 
however, many difficulties in the way of the electrical 
method : a loss of energy, when working with such voltages, 
is unavoidable ; it is difficult to pass the air through the 
flame at an economical speed, without blowing the flame 
out; the conversion of nitric oxide into nitric acid is not 
easy, and would become incomplete when a ci rtain concen- 
tration of solution was reached — 11. B. 

Copper Salts; The (Curves of Decomposition of Solutions 

of . M. K. Heiberg. Zeits. f. Eleclrochem., 1903, 9, 

[7], 137—138. 

Bose (see this Journal, 1898, 1053) and Coehn have, inde- 
pendently, shown that the current strength increases (under 
the conditions of the experiments tried) at a somewhat lower 
voltage (by 0* 1 volt) than corresponds to the ordinary de- 
composition point on the cathode decomposition curve of the 
solution. Experiments with copper sulphate, commerciaP 
and pure, and copper nitrate, aiudified with sulphuric acid 
under various conditions, showed that all exhibited the 
same lower decomposition point, but a copper sulphate 
solution which had previously been heated with metallio 
copper, and was, therefore, in the condition most likely to 
contain cuprous salts, showed the point the most markedly, 
and, indeed, only this point was observed on the curve. 
On the other liand, the point almost disappears if several 
decomposition curves are taken in rapid succession in the 
same small volume of solution. Silver voltameters are 
often reported as giving an abnormally heavy deposit after 
they have been in use for some time, and this is said to be 
due to the formation of a sub-salt of silver. But no indi- 
cation of a lower point could be found in the electrolysis of 
silver nitrate.— W. G. M. 

Evolish Patents. 

Insulating Compounds ; Electric ,for Conductors and 

the like, and in the Method of applying the same. 
The British Tbomson-Houston Co., London. From 
K. Thomson and J. G. Callan, both of Massachusetts, 
U.S.A. Eng. Pat. 2,264, Jan. 28, 1902. ^ 

The condneting wires are covered with a film of rubber^r 
other adbeeive next the metal, whieh is then coated 
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a number of films of an adherent non-explosive cellulose 
ester or acetate, preferably the tetracetate of cellulose ; 
or a waterproof heat-resisting compound of structureless 
cellulose may be employed.— G. H. R. 

Imulating Material ; New or Improved . J. G. [ 

Maurdt, Copenhagen. Kng. I*at. 5118, Feb. 28, 1902. j 

A MATEiiiAL suitable for heat and electrical insulating j 
purposes, is obtained by saturating cc^rk or peat dust, or i 
the like, with a solution of water-glass^ (sodium silicate), ; 
moulding the mass, and then boiling it in a solution of j 
calcium chloride or other suitable chloride. T. he hardened i 
mass is afterwards washed. — K. 8. | 


Battery i Electric . IBenioval of Precipitatce.l 

H. Halsey^ Assignor to Halsey Electric Generator Co. 
Jersey City, N.J. U.S. Pat. 719,660, Feb. 8, 1908. 

In combination with the electrolyte, a number of elementj 
are concentrically arranged, one of which can be rotated 
and carries a spiral brush contacting with the other. Means 
are provided for depolarising the elements and for collect 
ing and insulating precipitates formed in the electrolj'te it 
an adhesive insulated mass at the bottom of the cell, agains 
which a flow of the electrolyte is established. The rotatabh 
element is carried on a vertically-mounted shaft, in th< 
upper end of which is formed a cup containing fluid-con 
ductimr material, into which a stationary contact projects. 

® tJ T> 


Fuses ; ElectrU . 8. Z. de Ferranti, London. 

Eng. I’at. 7,039, March 22, 1902. 

A riMSUDLE element is embedded in a material such as 
plaster of Paris, capable of absorbing and retaining mois- 
ture from the atmosphere, and forming a badly-conducting 
path for the momentary extra current induced when the 
fuie blows. Vents are provided in the embedding luaterml 
at the ends of the fusible element, which is enclosed in a 
metal case insulated from the material, which may also be 
structurally reinforced to prevent fracture when the fuze 
blows. — G. H. R. 

Conducting Materials for Klcctrirify, applicable more 
particularly for Use tn the Rubbing or Sliding Con- 
tacts of IJyuamos and Electric Motors. ^Metallic 
Coating.’] V. Ldwendahl, Stockholm. Eng. Pat. 
17,002, July 31, 1902. 

Grains of carbou are coated with metal, and are suhst- 
queiitly compressed, with or without the application of 
heat, so as to cause the grains to adhere together me- 
chanically in a compact mass, of which electric conductors 
are then formed. — G. H. R. 

Electro-Chemical Generator. C. H. Graham, Philadelphia, 

G. D. Bouton, Philadelphia, ami II. S. Amwako, Camden, 
K.J. Eng. Pat. 13,749, June 17, 1902. 

A ONE-FLUIP cell, fitted with a baffle or screen between 
the electrodes, insulated normally from them, and entirely 
surrounding one electrode. 

The baffle may be of any conducting material, providing 
it is a better conductor than the electrolyte, so that while 
the flow of the current is accelerated, the electrolyte in 
circulation takes a devious course, its action being thus | 

retarded. , , . j i 

The baffle is moveable between tlie electrodes, and its 
position is adjusted so that the rate of reducing action 
of the cell dots not exceed that at which the current is 
being supplied by the generator. T. E. B. 

Chlorates and PerchlonUes of the Alkali Metals ^ Pro- 
ducing . P. Threlfall, Edgbastoii, and G. E. Wilson, 

Kidderminster. Eug. Pat. 3987, Feb. 5, 1902. j 

Bek U.8. Pat. 716,789, 1902 ; this Journal, 1903, 99, 

— G. H. Iv. 


United States Patents. 

Baiterv ; Galvanic . [Hevoluble Element. 1 H. Halsey, 

New York. U.S. Pat. 719,659, Feb. 3, 1903. 

Thb battery case contains a number of independent cells, 
each containing an excitant, a horizontally-mounted ro- 
tatable shaft journalled on a pair of bearings, and an 
Independent revoluble carbon element having gear teeth 
out in its circumference, mounted on the shaft, and 
immersed in the electrolyte. There is an independent 
driving-shaft common to all the wlls, and independent 
^nnections from it extending to the movable element m 
each cell, whereby movement of the shaft causes movement 
of the etementoof allthecena. A receptacle oontai«sabody 
of mercury, which is in eiectneal contact 
pendent ahaft, and a conddotor is in contact with the 
-SXury. An open-ended receptacle of porous material 

Xttfuig a depJilariser to be gn^ually mixed with the 

electrolyte extends into each cell.— u. U. it. 


Battery ; Electric . H. Halsey, New York, Assi^o 

to Halsey Elf»ctric Geoerator Co., .lersey City,N.J. U.S 
Pat. 719,661, Feb. 3, 1903. 

A NUMBER of cylindiical elements arranged concentrically 
rest on the bottom of a casing, on the cover of which i 
shaft is mounted, carrying one or more spiral brushe 
mounted on an arm pivoted horizontally, and whicl 
project into the space between the elements. Means ar 
provided for rotating the shaft, and for moving the brushe 
around the channel between the elements at a determinei 
rate of speed. — G. H. R. 

Voltaic. Cell [^Negative Electrode]. M. E. Conrad, 
Atlantic, Iowa. U.S. Pat., 719,752, Feb, 3, 1903. 

The cell comprises a receptacle for the electrolyte, an 
positive and negative electrodes, the latter being compose 
of a metallic oxysulphide (preferably of iron), which con 
bines with the hydrogen of polarisation to form sulphurette 
hydrogen and depolarise the cell. — G. II. R. 


Electrolytic Cell. R. Grisson, Hamburg, Germany. 

U.S. Pat. 719,791. Feb. 3, 1903. 

The transforming or conducting cell contains a suitabi 
electrolyte and the electrodes, which latter have no vert 
cally disposed active surfaces. One of the electrodes is 
aluminium, and placed so as to prevent the immedial 
escape of gas-bubbles formed on its surface, and hot 
electrodes present surfaces to the electrolyte which do nc 
readily release gas bubbles formed in it. — G. H. R. 

Electrolytic Apparatus \^Caihod€]. C. J. Reed, Phil 
dephia. Pa., Assignor to the Security Investment C 
U.S. J*at. 719,870, Feb. 3, 1903. 

The cathode consists of a vertical plate of conductii 
material not easily destroyed by mercury, and is adapted 
receive an electrolytic deposit of a highly electropositr 
metal. The plate may be amalgamated, or adapted 
become sO; and it has horizontal or longitudinal groove 
receptacles or channels formed at various heights abo' 
the bottom in or upon both its faces, which project inwar 
and downwards, and contain mercury in contact with tl 
plate. The grooves may also be U- shaped, or the plat 
may have integral horizontal channels on both faces f 
retaining mercury in contact with the plate against tl 
action of gravity. The electrodes contain lead peroxic 
and the electrolyte consists of a salt of a highly’ elect ropositi 
metal, such as zinc. — G. II. R. 

Electrolytic Apparatus [Cathode]. C. J. Reed, Phi 
delphia. Pa., Assignor to the Security Investment C 
U.8. Fat. 719,871, Feb. 3, 1903. 

The cathode, which is contained in a receptacle, consists of c 
or more vertical copper plates, each having on its surface 
coherent covering of aipalgam, consisting , of a mixture 
merqu^ aiid lead. Or the cathode may’ be a yertii 
conducting. framework provided with one or more areas 
amalgamated mercury and a metal mpre higbly elect 
positive than the framework, the amalgam having bn 
surface an electrolytic deposit of a still more highly elect 
positive metal.— G. H. R. 
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u S Pat. 719,872, l^eb. 3, 1903. 

T»b appamtu. comprisea apodca. an alectrolyta containing 
y zmo^s^t?and a number of yertical amalgamated cathode 
, . ^nnected to a common conductor, contained in a 
K eS aid each provided with vertical capillary 
single ceil, to facilitate the upward movement 

grooves on th divided by approximately 

fertTcT'slots inlo aepwate areas, provided at the bottom 
; h slpanite recepracles of inert material contam.ng 
mercury in contact with the respective areas.— G. il. H. 

Klectrolylic Apparaias ^Electrode]. C. J. Beed Phila- 
delphia, Pa., Assignor to the Security Investment t o.. Pa. 
U S. Put. 719,873, Feb 3, 1903. 

•I'uK batteiy comprises a cell tor the electrolyte ami 
positive anil negative electrodes, one of the electrodes 
oonsisting of a vertical plate made up of a conducting 
tramewofk or support, and a number of amalgamat^ 
panels, at different heights, electrically connected to it, 
Lch panel being provided with a receptacle of inert 
material containing mercury in contact with the 
edre having inclined portions terminating at the recepUcle, 
and liciiig provided with a trough for each portion. Other 
forms of the electrode are described.— G. H. K. 

Fkench Patents. 

Sloraye BaHerU; [.Ic/iee MnUriiil]. W. E. Winship. 

Pr. l*at. 321,022, .hino 10, 1902. 

Skk L'.S. Pat. 703,875, 1902; this Journal, 1902, 1031. 

(hdvanic naileries; Impts. in . C. H. Graham and 

G. D. Bouton. Fr. Pat. 322,182, June 17, 1902. 

Sek Eng. Pat, 13,749 of 1902 ; page 304.— T.F. B. 

Sforane Battery [Saline Electrolyte]. A. Genard aud 
k‘. Oe Marcy. Fr. Pat. 322,283, June 19, 1902. 

The positive active material is contained between the 
external wall of a tubular porous vessel, and a wall of lead 
formiug the positive electrode and the vessel, the negative 
electroilc being i)iHeed iu the central space of the porous 
tube. Saline electrolytes are employed, such as the sulphates 
of cadmium, manganese, copper or zinc, or ziocate of 
potassium, &c. A variation consists in interposing a sheet 
of lead between the external wall of the porous tube and 
the active material, or several positive electrodes may be 
enclosed concentrically in each other. The . negative 
electrode may be of carbon or of lead. In the latter case 
it is a perforated lead tube, having projections, curves, 
.^triatious or similar modifications of the surface, and is 
provided with a ledge, by which it rests on the bottom of 
the porous pot, which is covered with a layer of mercury to 
establish contact with the negative electrode, which may 
also take the form of a bundle of fine ribbons of lead. Or 
the latter iiiav be employed as a positive electrode, and the 
tubular electrode as the negative one. A negative electrode 
.specially suitable for use with acid electrolytes may be of 
spongy lead contained in a porous pot of its own and 
admitting of a conducting lead core, or the negative 
material may be applied to the porous wall of the positive 
idectrode, being contained between its own internal wall and 
the external one of a central lead tube. Another arrange- 
ment consists in employing a porous vessel in the shape of 
a block capable of absorbing the electrolyte, and containing 
a central hollow in which is placed the negative electrode 
surrounded by its active material. — G. H. B. 

Carbon Articles; Manufacture of — — . C. M. Hall. 
Fr. Pat. 821,173, June 7, 1902. 

See Eug. Pat. 12,»i81, 1902 ; this Journal, 1902, 1031. 

— G.H. a 

Insulating Material amt Pmcess of MasmfactwBe [Silk.] 
E. Meyer. . ^r. Pat 822^801, June 20, 1902. 

Iris claimed that a fiew indn^ilU product is formed by 
passing silk in threads' into a o^MIng machine, from which 
it issues in determinate layers, the thickness of which can 


be regulated, and passes over a felt-covered drum, i* 

is impregnated with a binding substance, after ^hich, on 
i leaving 3ie drum, it is formed into plates m a hydraulic 
! press or may be pressed directly into any desired shapes. 
The silk may also be ground up in a pulping maomne. 
mixed with a suitable adhesive, and afterwards moulded by 
pressure into sheets or any other form.— G. H. U. 

Gases; Apparatus for the Electrolysis of Absolutely Pure 

, Addition by Hazard-Flamand and 1 allandre, 

dated Juue 10, 1902, to Fr. Pat. 280,375, by Verney, 
Aug. G, 1898. 

: This speciGcation, which is an addition to a former one 
i (see Eng. Pat. 12,7C5, 1898 ; this Journal, 1899, 691) gives 
some modifications and siuiplifieatious of the apparatus 
previously described. — G. H. B. 


i Ozone ; Apparatus for the Production of . »i. H. 

I Lavollay W B. Marie. Fr. Pat. 322,240, Juno 19, 

' 

i The process consists in the electrolysis of water, rendered 
conductive by sulphuric acid. The negative electrode is of 
! lead, exposing a large surface, aud the positive electrode of 
I platinum wire, a mm. or less in diameter. The apparatus 
1 comprises a senes of compartments, charged with sulphuric 
! acid of 1 • 16 sp. gr., each compartment containing a lead coil 
^ for passage of cold water, serving also as an electrode. A 
I centrally placed cylinder open at the top, aud reaching nearly 
' to the surface of the liquid, contains a closed glass tube 
I enclosing a copper wire, having a platinum wire teirainal 
' fused iuto the glass and extending into the liquid, con- 
I stituting the positive electrode. I’he cylinder is surmounted 
: by a cap or hood, acting as a liquid seal, eommumcatmg 
I with a passage for the ozonised oxygen evolved.— E. S. 

I Caustic Alkali and Bleaching Liquid; Process and 
i Apparatus for the Simultaneous Manufacture of , 
i by Electrolysis. H. Seibert and G. Tempo). Fr. Pat, 
i 322,317, May 1, 1902. VII., page 207. 

* (R)— ELECTBO-METALLUBGY. 

Electric Furnace; Steel Production by the Stassano 

Process in the If. Goldschmidt. Elektro-techn. 

Anzeig., 19, 3181— 3183. Zeits. f. Elektrochem., 1908, 
9, [6], 128—130. 

Exj’Ekimknts have been made with a small Stassano plant at 
Darfo, north of the Lake of Iseo. The cha-rge of ore, flux, and 
charcoal was heated by means of an electric arc. The current, 
varviu<^ at first up to 800 amperes at 80 volts, increased to 
1,000 aiiiperes at 100 volts. After 1-^ hours from the start, 
the current was one of GOO amperes at 70 volts, rising 
atrain to the previous maximum after 1^ hour. The metal 
tapped after a run of two hours iu all. The charge used 
weighed 70-25 kilos., and contained ; In the ore, 4G* 5 kilos. 
ofFoaOa; 0*3, MnO; 1-9, SiOj ; 0*25, CaO + MgO ; and 
0-85, ILO. In the flux: 3*2 kilos, of CaO; 0*2, MgO ; 
0*05, SiO,; 0-3, Al^O^ + Fe A J 2*7. COo. Iu the 

carbon : 0*7 kilo, of C; 0*3, ash; and 0-4, water; and 
in admixtures : 3-5 kilos, of C; 2 • 5, hydrocarbons ; and 
0*1, ash. From this there were obtained 30*8 kilos, oi 
malleable iron, containing 28-3grras. of Mn ; 15*2 grms. ot 
S ; 2 '77 grms. of P; and traces of Si. The percentage of 
iron recovered was therefore 94, calculated on that originally 
present. The consumption of electrical power was equal to 
97*2 kilowatt-hours, or 130 British h.p.-hours ; and the 

thermal efficiency was 61*3 per cent. ^ . 

The plant was too small to allow of. calculations as to, 
cost being based upon it. The iron or steel produced w 
exceptionally pure. — W. G. M. 

Copper and Nickel from Magnetic Pyrites cnniaininy the^ 
Metals; Process for the ^''^duction of ^ 

Gunther, Dissert, Aachen. Zeits. f. Elektrochem., 1908, 

[ 6 ], 188 . . 

Tint ore is coneentrated to a regulus ; a solution of «0PP**.' 
nickel; and irdh is then obtained. The mckd le diwllr 
obtained by electrolysis with insoluble or soluble modA 
marketable by-products being obtained m the lat^r M,e^ > 
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Leadi r Elertrolytic Reduction of . P. G. Salom. 

J. Franklin In«t., 1903, 165, 107—108. Paper read 

at Philadelphia Meeting of Amer. Electrochem. Soo. 

In the Snlom process in use at the Niagara Fall* works of 
the Electrical Lead Iteduclion Co., sulphide of lead ores 
arc ii^ed as cathodes in an acid solution. The hydrogen | 
deposited at the cathode forms hydrogen sulphide with the j 
sulphur of the ore, and the hydrogen sulphide escapes. The | 
apparatus used is described as resembling a pile of leaden 
plates, the under side of each being the anode of the cell 
below it, and the upper side the cathode of the cell above. 
With 48 cells in series a current with a pressure of 130 volts 
is used, and 2 lb. of lead arc obtained per h.p.-hour. The 
lead is reduced in a spongy form, and is specially adapted 
to the mannfacturc of litharge. Accumulator plates will 
shortly be made from it. The chief ditticulty has been that 
reduction is incomplete, and the degree of reduction is 
not constant under apparently the same conditions. More- 
over, lumps of ore in the immediate neighbourhood of 
cathode plates were not reduced. At present about 92—95 
per cent, of the sulphide, is reduced. The ores treated, con- 
tained no silver. (See also this .Tournal, 1902, 1187.) 

__\V. (i. M. 

English Patents. 

Metals; Method of Heating , in Electric Baths. 

J. Girlot, Jette St. Pierre, Belgium. Eng. Pat. 19G1, 
Jan. 24, 1902. 

In an electric bath, where the current passes through the 
article to be heated, the latter is subjected by mechanical 
means either to a uniform or periodically uniform move- 
ment from end to end, so that it, or any desired portion of 
it, is alternately plunged into and raised out of the bath, 
thus obtaining the necessary time for the heat to penetrate 
to the core by the repeated coolings of the surface. 
Installations are (h'seribed for effecting the heating by this 
method of rings, bars, and straight articles. — (1, 11. U. 

Metals; Apparatus for the Electro Deposition of . 

The OalicQ Printers’ Assooiatiou, Ltd., and W. Cotsworth, 
both of Manchester. Eng. Pat. 5538, March 6, 1902. 

Thk apparatus, for the electro-deposition of metals on rollers 
and other articles, consists of an open vat with removable 
metal rails placed across the top ot it, and carrying metal 
ball bearings supporting a disc secured to a mandrel attached 
by a liquid-tight joint to one end of a metal shell or equiva- 
lent, upon whicli the electro-deposition of metal is to be 
effected. Means are proN ided for rotating the mandrel, and 
for connecting the shell to it in such a manner that there is 
ample electrical contact, and it can bo lifted in and out, and j 
rotated, and the whole process of electro-deposition effected 
without change of niaudrel, and Avithout touching it by 
hand. — (J. 11. K. 

Electro ’Plating. \^Continuous Cathode.’] J. Bailey, 
Walsall. Eng. Pat. 15,735, July 15, 1902. 

Tub cathode is in the form of a continuous chain conveyor, 
driven by chain wheels mounted in a horizontal plane a 
short distance above the surface of the electrolyte, and 
arranged so that the work circulates continuously benveen 
rows of anodes of greater total area, in order to obtain 
very rapidly u practically perfectly smooth deposit of metal 
on the work. — Cl. 11. K. 

United States Patents. 

Electro-thermally Treating Materials; Apparatus for 

H. Maxim, London. IJ.8. Pat. 719,484, Feb. 3, 

1903. 

The crucible has a number of electrode ports or openings 
on one side of it, and an opening opposite them. A 
number of electrodes, consisting each of an inner and 
outer carbon member with an interposed third member, 
enter the crucible through the ports, and spans are pro» 
Tided lor simultaneously and progressively withdrawing 
them from it. The two inner members of the electrode 
are adapted to move within the outer one and maintain 
electrical contact with it. — G. H. R. 


Electric Furnace. TI. N. Potter, New Rochelle, N.Y. 
Assignor to G, Westiogbouse, Pittsburg, Pa. U.S. 
Pat. 719,507, Feb. 3, 1903. 

The furnace consists of a tube composed of a mixture of 
dry electrolytes, and provided with confronting electric- 
circuit terminals arranged in pairs at its opposite ends. 

A suitable electric generator is ccnoected in multiple 
to the several pairs of terminals, and a ballast device 
interposed in each multiple circuit at e^ch of the furnaces. 

— G. H. R. 

XII.-FATS. PATTY OILS. AND SOAP. 

Oleic and Elaldic Acidsf and Erucic and Brasaidic Acids ; 

Isomeric Relationships of . A. Albitzky. J. russ. 

phys.-chem. Ges., 34, 788 — 810. Chem. Centr., 1303. 

1, [6], 318. 

In continuation of his previous work (this .Tournal, 1900, 
357) the author has tried to ascertain the conditions under 
which one can obtain from an uusaturated acid through 
a saturated, in this case a ilihydroxy acid ; the unsaturated 
acid being of another stereoisomcric series, and how a 
dihydroxy acid can be converted into the stereoisomeric 
compound. By the action of bydrobromic acid on the 
I dihydroxystearic add melting at 1 3(5 *5^ C., not only are 
I the hydroxyls replaced by bromine, but a portion of 
’ the (lihydroxy acid is converted into the stereoisomeric 
compound, i.e., two dibromides corresponding respectively 
to oleic acid and elaidic acid are obtained, from which,, 
by means of zinc and hydrochloric acid, the acids named 
can be prepared. If the tlihydroxystearic acid melting 
at 133° — 135° C". be treated with glacial acetic acid and 
bydrobromic acid, an uncrystallisable syrup of the acetic 
ester of bromhydroxystearic acid, Cij,H 34 Br(CoH;( 0 )()s, is 
produced, from which, by treatment with caustic potash, the 
dibydroxystcaric acid melting at 95° — 97° ( ^ is obtained. 
The stereoisomeric change takes place during the formation 
of the bromo-Kubstituted acetic ester, net during the action 
of the caustic potash. Thus, the dihydroxybehenic acid 
melting at 99° (J. can be converted into the stereoisomeric 
dihydroxybehenic acid melting at 130° — 132° C. 

If the acetic ester of bromohydroxystearic acid be heated 
for seven hours at 180° with silver acetate and glacial 
acetic acid, and the resulting diacotic ester saponified with 
barium hydroxide, two isomeric dihydroxy.stearic acids are 
formed, the high-melting one — the starting material — in 
smaller quantity. 

It has previously been shown {loc. cit.') that on melting 
with silver oxide, the high-melting dihydroxy stearic acid 
is obtained from the dibromo-subslituted acid from oleic 
acid, and the high-melting dihydroxybehenic acid from the 
dibroino-substiiuted acid from erucic acid. If the bromine 
bo substituted by hydroxyl in acid solution, different result.^ 
arc obtained. The dibromo-substituted acid from elaidic 
acid, when heated with silver acetate and glacial acetic acid, 
is converted into the diacetyl compound, from which, by 
saponification with barium hydroxide or caustic potash, 
two isomeric dihydroxystearic acids are formed. The 
same result is obtained if sodium acetate be used instead 
of silver acetate for the preparation of the diacetyl com- 
pound. If the dibromo-substituted acid from erucic acid 
1)6 treated in the same Avay with silver acetate and glacial 
i ecetic acid, and the diacetyl compound formed, treated 
] with alkalis, the two stereoisomeric dihydroxybehenic 
acids are obtained. In the same way the dibromo-substitiited 
acid from brassidie acid gives a mixture of the two 
dihydroxybehenic acids. — A. S. 

Fatty Acidst Solid ; Determination of the Mean Molecular 

Weight of . L. Philippe. Ann. Chim. anal, appl., 

7, 447. Chem. Centr., 1908, 1, [4], 263. 

Tortelli and Pergami (this Journal, 1902, 1187) have 
drawn attention to the presence of inner anhydrides or 
lactones in fatty glycerides. In kapok oil (this Journal, 
1902, 1336) these lactones are present in considerable 
quantity, and in this case it can be readily shown that the 
anhydrides can be produced by washing with hot water 
and by Wting.— A. S. 
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Almond Oil {Fixed ) ; Detection of Peach-Kernel Oil 
in , A. Chwolles. XXllI., page 320. 

Knolish Patent. 

Fiih Waste and other Material capable of yielding Oil, 
Grease, or Gelatin ; Apparatus for Rendering or Re- 
ducing K. Haddaa, London. From E. R. Kdson, 

Cleveland, Ohio, U.S.A. Eug. Pat. 18,743, Aug. 26, 
1902. 

Ske U.S. Patp. 707,505 to 707,507 of 1902 ; this Journal, 
1902, 1238.— C. A. M. 

French Patents. 

Oi/, and Means of Producing it. A. Hallet and M. Spinnael. 
Fr. Put. 321, 9i8, June 10, 1902. 

Tjie oil is a mixture of palm and palm-kernel oils obtained 
by crushing the entire fruit of Klaeis Gainaeensis in one 
operation. It has a consistency resembling that of butter, 
und yields 8 to 9 per cent, of glycerin, and 95 to 96 per 
c»'iir. of fatty acids, including combined water. The fat 
melts at 29° — .30° C., and the fatty acids at 43° — 14° C 

— C. A. M. 

lAdiricoting Products ; Manufacture of . Soc. Stern 

Frercs el Cie. Fr. Pat. 321,839, June 5, 1902. 

81 rr\uLE oils or fats are melted, and incorporated with 
animal, vegetable, or mineral fibres, and tfie mixtures 
moulded into briquettes. — C. A. M. 

Lubricants; Manufaclurc of . W. F. Downs. 

Fr. Pat. 322,247, April 22, 1902. , 

A Foi.in lubiicating substance {c.g„ graphite) is incor- 
porated with au oil in which it is insoluble {e.g., ca'»tor 
nil), and the [iroduct suspended in a second oil, which is 
immiscible with the first oil. — C. A. M. 

Candles, Ointment, ^ c, ; Production of Substance for (he 

Manufacture of . O. Liebreich. Fr. Pat. 322,026, 

Juno 12, 1902. 

.See Ger. Pat. 130.917 of 1900 ; this Journal, 1903, 149. 

— C. A. M. 

XIII -PIGMENTS, PAINTS : RESINS. 
VARNISHES : INDIA-RUBBER, Etc. 

(. 4 .)— PIGMKNTS, PAINT.S. 

Molybdenum Blue. Gummi-Zeit., 1903, 17, [19]> 418. 
Molybdenum blue is obtained either as “ molybdenum in- [ 
digo,” MO-jO;, by precipitating a hydrochloric acid solution 
of molybdic acid with tin filings, or as blue carmine ” by 
the action of stannous chloride on molybdic acid solution. 

It is a useful but expensive pigment for india-rubber, and 
is said to be in no wise injurious to the material. — J. K. B. 


Varnishes; Manufacture of — , K. H. Strange, 

E. Graham, and E. H. Burrell, London, Fmg. Pat. 54u2, 
March 4, 1902. 

See U.S. Pat. 702,035, 1902 ; this Journal, 1902, 1239. 

—M. J. S. 

Varnishes; Manufacture of . E. II. Strange, E. 

Graham, and E. U. Burrell, London. Kng. Pat. 5403, 
March 4, 1902. 

In carrying out the process described in Kiig. Pat. 5402, the 
use of "volatile solvents for copal resin, oiher than o.l of 
turpentine, is elaiined — M. J. S. 

Variiishcs f Manufacture of — — , E. II. Suange, E. 
Graham, and F. K. Burrell, Loudon. Eng. J^it. a 404, 
March 4, 1902. 

The claim is for the preparation of varnishes consisliiijr of 
solutions of hard giinis or resins in volatile solvents, with- 
out the additiou of linseed oil. The solutions are prepared 
according to the process described in Kog. Pat. 5402, tlie 
solvent for the gum being either oil of lurpentiue or uny'^ of 
the volatile liquids claimed in Eug. Pat. 5403. — M. J. S. 

Drying [^Lacquered Articles, ^'c.'] ; Method of . A. 

Juughans. Eng. Pat. 10,896, May 12, 1902. 1., page 287. 

French Patent. 

Printing Ink and Varnish. A. G. \\ ass. Fr. Pat. 

322,298, June 20, 1902. 

A VARNISH, for use in letterpress or lithographic printing, is 
prepared hv dissolving 20 parts of rosin in about 18 parts 
of petroleum of density 0-880— 0-920. Printing inks are 
inamifactured by adding colouring niafters (e.g., about 
5 parts of lampblack) to this (38 parts).— K. B. 

(a)-INDIA-RUBBKU, &c. 

Molybdenum Blue [ Pigmen t for India- Rubber} . X 1 1 1 . A ., 
col. 1. 

Sulphur (Chlorides, especially the so-called Sulphur 
Dichloride, O. Ruff and G. Fischer. Vll., page 290. 

English Patent. 

Sponge; Manufacture of Arlificial . II, II. Lake, 

Ijomion. Fnun A. Straus, New York. luig. Pat. 12,473, 
May 31. 1902. 

See U.S, Pat. 702,162 j this Journal, 1902, 981.— F. II. L. 
F KENCH Patent. 

Vulcanisation ; Process and Apparatus for . W. W. 

Wittenberg, E. Brock, and E. Koch. Er. Pat. 321,967, 
April 29, 1902. 

See Eng. ]*at. 9625, 1902 ; this Journal, 1902, 1286. 

— F. JI. L. 

XIV.-TANNING ; LEATHER, GLUE, SIZE. 


United States Patent. 

Pigment, and Process of Making same. W. J. Armbruster, 
St. Louis, Mo., U.S.A. U.S. Pat. 7 19,415, Feb. 3, 1903. 
A PIGMENT produced by mixing solutions of zinc sulphate, 
an alkali carbonate, and barium sulphide. (Compare U.S. 
Pat. 719,073, Jan. 27, 1903 ; this Journal, 1903, 218.) 

— M. J, S. 


VARNISHES. 

Shellac ; Analysis of - — .. E. J. I’arry. XXIIL, page 32G 
English Patents. 

I arniskes ; Iniproi}td Process for the Manufacture 0 
W. P. Thompson, Loudon. From A. L. Tedeset 
Paris. Eng. Pat. 8208, Feb, 8, 1902. 

See U.S. Pat. 711,596, 1902 ;.thi8 Journal, 1902, L544; an 
Ir. Pat. 318,289 ; this Joamal, 1902, 1460.- M. J. S. 


Ivory and Bone Bleaching. Report by A. Livache on 
Coiuon’s process. Bull. Soc. d’Encourageinent pour 
L’lrid. Nat., 1903, 104, [1], 14. 

The original method of bleaching ivory an<I bone consisted 
in exposing the damp material to the action of sunlight, 
but this process was uccessHrily very slow. 

Cloez suggested a preliminary treatment with turpentine 
oil or lemon oil, before exposing to sunlight ; this method, 
which was used by Graudon, about 1867, was rapid, but 
the results obtained were not permanent. 

In 1882 the use of hydrogen peroxide was first attempted, 
and, later on, Coinon used this agent in conjunction with 
sunlight. 

The damp bone or ivory, cut to the required size, is 
exposed, in closed glass vessels, to the action of sunlight for 
times varying between 20 days in summer and 30 days in 
winter, after which it is quite dry, and partially <lecolorised. 

The material is now treated with a solution of hydrogen 
peroxide (about 6 vols.) at a temperature of 30° — 35° C. in 
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sQDligbt for about six dajH, after which it is subjected to a 
second treatment, for one to three dajs, with tuoie con- 
centrated hydrogen peroxide at a temperature of 85® C. 
This treatment bleaches the material right through. The 
bone or ivory is finally dried in glass boxes in sunlight for 
three or four days. The bleaching obtained by this process 
is permanent. 

The author states that, In ivory bleaching, the hydrogen 
peroxide must be free from chlorine. In addition to this, 
when sodium silicate is employed to neutralise the hydrogen 
peroxide much better results are obtained than by the use 
of ammonia. — T. F. B. 

Tannin j Determination of . H. Corniimboeuf. 

XXIII., piige .‘itil. 

Bnglish Patent. 

Deather, Substatice resembling ; Process and Appa- 

ratus for Making. II. Karle, Seckenheim^ Germany. 
Eng. Pat. 17,585, Aug. h, 1002. 

Fibrous substances, such as wadding fleece, are irapreg- ' 
nated with a liquid made by mixing equal quantities of the 
following mixtures : (a) popp^ oil boiled with roasted 
copperas (3 per cent.) j (6) flbnn glm‘ solution (80 parts), 
fish oil (10 parts), camphor (6 parts), potassium carbo- 
nate (2 parts), tan-liquor (3 parts), freed from excess 
by means of pressing rolls, passed through a drying stove, 
and then moistened with a liquid made from equal bulks of 
rubber solution, boiled linseed oil thinned with naphtha, 1 
and borneo “ mort or resin. 'I’he fli'cce is then dried 
thoroughly and finished. A special plant for the purpose 
is described in detail. — R. L. J. 

United States I’atent. 

Leather; Manufacture of Artificial . L. G. Naert. 

Audenarde, Belgium. U.S. Pat. 719,787, Feb. 3, 1903. 

A ROUGHEN KD, woolly, or fedted surface is formed upon the 
fabric serving as a base, and the latter is then impregnated 
with a dilute solution of xanthate of cellulose, either under 
ordinary pressure or in vacuo^ the cellulose is precipitated 
out, and the whole structure is impregnated with rubber or 
gutta-percha solution. — R. L, J. 

French Patents. 

Rapid Tannage; Plant for . P, B. Leroy and 

B. Bruneau. Fr. Pat. 322,040, .Tune 12, 1902. 

This plant is of the drum type, aud is designed so that the 
tan liquor is constantly filtered, foreign matter and ex- 
hausted liquor are removed, fresh liquor is introduced, and 
the strength of the vat gradually increased, all without 
stopping the machinery. — R. L. J. j i 

1 

Finishing Leather ; Process for , C, J. Miller. 

Fr. Pat. 322,173, June 17, 1902. 

To improve the appearance of the leather, it is finished in 
a press, between plates, one or both of which are heated by 
Steam or gas. The machine described is a hydraulic press 
in which the top plate is heated, and the conditions cited as 
an example are : Temperature of plate, 278° F. ; pressure, 
2^—4 kilos. ; duration of pressure, 5 seconds to 2^ minutes, 

—R.L. J. 

IV.-MANUEES. Etc. 

Ammonium^Nitrate^Molybdenum Solution for the Deter- 
mination of Phosphoric Acid; Preparation of — . 
A. Mercier. XXlll., page 320. 


XVL-SIIGAR, STARCH. GUM, Etc. 

Diffusion Juice [Swgar] ; Lehmkuhl Process for ' the 

Purification of . l)eutsc)ti. Zuckerind.* ffi], 206. 

V, Litpmann thought it proted that the smaller amount 
of ime required is due to the pre<upitetion of albuminoids 


by sulphate of alumina, and he has obtained no^ satis 
factory answer as to what becomes of the snlphnric acid 
set free. The excellent quality of the beet-roots worked 
at Dobeln must have had the greatest part in the results 
obtained. 

Drenckmann urged that sulphate of alumina and alum 
have been used previously, and abandoned probably on 
account of their invertive and neutralising action. Ho 
found sulphate of alumina and alum both cause inversion, 
which increases rapidly with rise of temperature. 

V. Niessen stated that lAihmknhl is in accord with theory 
in causing the coagulation of albuminous matters by salts 
and acids, for llerzfeld has shown that lime only coagulates 
a small quantity of these substances. The good eflects 
of the process are in great part due to the action on cellular 
bodies. 

Drenckmann thought that the coagulum produced by the 
salts should be separated before lime is added, to prevent 
the re-solution of albuminoids by alkali phosphates set fre6 
in the calcic defecation. 

Lehrakuhl replied that alumina is rendered insoluble, and 
is separated in the sludge ; the acid remains in solution, and 
combines with the alkalis of the juice to form soluble 
Kuljdiates. This quantity of salts, however, is not as great 
ns that which the old lime process introduces hy the pro- 
ducts of destruction and of decomposition of albumiuoid 
bodies. Further, these products, acid amides, are strongly 
melassigcnic, while sulphates are not, or are much less so. 
Although the coagulation of albuminoids occurs at 90° C. in 
prcseuce of salts or acids, fear of inversion is unfounded, for 
the time of contact with the juice is not suflicienily prolonged 
for that. — Ti. J. de VV. 

Double and Triple Saturation ; K^periments on . K. 

Andrlik and V. Stanek. Listy cukrovarnicke, 19U2, 21 , 

133. (^diein. Zeit, 1903, 27 , r.ll]> Rep. 30. 

The authors have previously shown that the sludge from 
the third saturation contains only small quantities of organic 
matter, but among practical men the opinion 2 )revails that, 
for the purpose of obtaining a better product aud more 
satisfactory working, the third saturation is valueless. In 
order to ascertain the truth on this question, the authors 
have instituted new laboratory experiments in which the 
effects of purification of one and the same juice by the 
two methods have been determined. No matter whether 
I the juice operated on is dilute or concentrjited, chemical 
aualysis shows no appreciable difference between the pro- 
ducts resulting Irom the two methods of treatment, while 
the difference in colour is but slight. Losing double 
saturation, the ash contains up to three times as much 
magnesia as that obtained when the triple method is 
employed. In the latter ease, the mean amount of dry 
matter per 100 c.c. of juice is 0*767 grm., aud the per-^ 
centage of organic matter in the sludge 5 • 50, whilst the 
corresponding numbers for the dr>uble saturation treat- 
ment are 0*815 grm. and 5*39 respectively. The third 
saturation removes 0*002— -0*003 grm. of organic matter 
per lOu grms. of sugar ; the sludge formed amounts to 
0*061 grm. per 100 c.c. of juice. The greatest effect 
is not obtained by using the greatest quantity of lime. 

— T.H.F. 

Affiliation*^ [Sugar Refmhigj. J. Recht. Bull, de 

I’Assoc. des Chim. de Suer, et de Dist., 1903, 20 , [7j, 

778 — 782. From Oesterr. Ungar. Zuckerind., 1902, L5j, 

753. 

It is the operation preceding refining proper which is termed 
affiliation, and the author describes the work at the Parisian 
refinery in 1900. In this works the only sugar melted is a 
fine and pure granulated, the method of working being 
possible only with such sugar. The sugar gives a clear 
liquor at 24® Baume, which is filtered through char, the 
filtrate being boiled to a small grain and run off vefy cjose. 
The massecuite falls on two endless bands* oh which it is 
spread while the Iwnds are running.. A little farmer o» » 
pipe supplies olairce in measured quantity^ and .the belt 
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curries the mass into a roomy where the mother syrup and 
clairce are removed, the air diawn in being warmed so as to 
heat the sugar to a temperature suitable for drying. It is 
then dried at 50^ C., and out up into cubes. The whole 
success of the operation consists in obtaining a massecuitc 
working easily and clarifying well. The melted sugar must 
have been freed from all colouring matters, and the char 
must give it brilliancy. 

By an ideal afhnation it would be possible to work up the 
puritled sugars direcfly^into refined sugar, by the process of 
Czerykowsky or of Hitter (Ger. Pat. 48,145), avoiding 
reinelting, filtering, and boiling. In any case, this point is 
not yet reached ; the processes which have eliminated the 
char department are still incompletely matured, although 
great progress has been made. 

The object of affination is to increase the purity of the 
sugar and obtain a residuary syrup as free as possible 
from it, corresponding to a maximum yield of washed sugar. 

This result is attained by washing in tanks by the Stetfen 
process, whereby a pure white granulated sugar is obtained, 
and a drainage syrup of molasses quotient. According to 
MittoUtaedt, this process has the advantage over centrifugals 
of a saving in plant, and a better mcebanical eii’ect of the 
washing syrup. 

The grain of the sugar to be washed, however, must be 
regular for normal results to be obtaine<l. Viscous sugars 
and thore which contain* a mixture of large and small 
crystals interfere seriously with the success of the costly 
installation of the Steffer', process. 

The inequality of the grain of commercial sugars led to 
the Langen process of atfiuation (Ger. Pat. 98,G84), wherein 
uusaturated refinery syrups or even water, may bo used 
with beat to dissolve the .smaller grain, and the mass formed 
is boiled in order to build the sugar dissolved on the larger 
grain, after which the syrup may bo spun off in centrifugals. 

Affination of raw sugar by mixing and centrifugalising, 
may be made, by mixing the sugar with warm syrup of such 
consisteruiy us to dissolve only the tine grain, the mother 
^yrup adhering to the crystals being rendered less viscous, 
end capable of licing perfectly separated from the washed 
ci \ >tals by the following methods (1) By addition of 
syrup; (*2) injection of water; (3) dry vapour; and (1) 
superheated steam. 

The syrup process has become obsolete, being every- 
where replaced by a final washing w'ith water or steam. 

In the 8eifert process, paraffim oil is used instead of the 
final syrup. 

Where water is used, it is strongly cooled and sprayed in 
the centrifugal at a pre.ssure of five to seven atmospheres by 
a Korting or Fuchs injector for 75 to 90 seconds, giving u 
yield of 80 to over 89 per cent, of sugar of about 98 nett 
from raw sugar of 88 nett. 

The sugar obtained is very moist, but is not sticky, and 
is particularly suitable for refining. 

Many factories use ordinary steam from the boilers, which 
is dried twice : once before reaching the centrifugal, ami 
again in the centrifugal itself, as in the arrangement of 
Natansou. The action of steam as an afiining agent is quite 
different from that of water. The syrup and adhering 
moisture are heated by the steam, rendered less viscous, and 
the separation of the syrup formed is facilitated. The 
yields are very various, being dependent on the grain and 
other properties. In few factories do Ideas coincide as to 
the action of the steam, pressures from 6 to 0*6 atmo- 
spheres being employed, a'hd some even inject air so as to 
produce, a fog. It is only recently that light has been 
thrown on these opinions. It appears that steam should 
only be used in a state of extreme division, that is, only in 
the gaseous state. There should be no condensed or 
entmined water allowed to reach the centrifugal, and 
bi^ides beating the syrup, the steam should also drive it 
with some force towards the perforations in the basket. 
Thus, the use of superheated steam is indicated. 

In the Zahn process (Austrian Pat. 46/4892) the steam 
is heated to 180° . 0, at 0*3 atpaosphere. The yield with 
superheated st^m Is mgher tlm with ordinary steam or 
>rith water injectors, and work’ is absolntcly sura and 
independent of the workman.^Ii. J. do W. 


Molasses ; The Baher^Beihany Process for the Extraction 

of Sugar from . E. 8llz. Bull, do BAssoc. des 

Ohim. de Suer, et de Dist., 1902, 20, [fij» — 019* 

According to Aulard the Baker- Bethany process, as well os 
the separation process, have for their object the formation of 
triculcium sucrate, but the (luautity of lime required in the 
former only slightly exceeds the theoretical limit. Whilst 
the old separation process demands 70 to 120 kilos, of lime 
to 100 of mohisses, the reaction may now bo effected with 
to 35 kilos, of lime. Thus the injurious action of an 
exce.ss of lime is avoided. This excess of lime not only 
develops heat during hydration, necessitating special 
apparatus for cooling, and extra water, but the reaction 
is never perfect in presence of the constantly renewed 
excess of lime. The siicrate thus formed, is also mucila- 
ginous and does not filter well. As the lime continues to 
slake during filtration, the heat developed, seta free sugar, 
which is lost in the mother-liijuor. 

The sucrate produced in the Baker- Bethany process, con- 
taining a ^liuimuin of hydrated lime, is granular, and filters 
with remarkable facility, allowing a perlect removal of the 
mother-liquor. The juice obtained, is jmrer and brighter 
than beetroot juice. B>0 kilos, of inokisiics containing 
•18 per cent, of sugar give about 93 kilos, of syrup at 50^^ 
Brix, correspuudiug to about .^>0 kilos, of iiiaHsecuite with 
7 per cent, of water. To obtain this massocuito 43 kilos, 
of water will have to be evaporated. 

There will be obtained 13 ’2 kilos, of sugar as massecuite 
of 92 of purity. This massecuite. eoinbined with the beet- 
root work, will give 34 kilos, of raw sugar at 88°, 8 kilos, at 
75°, and 7 kilos, of molasses. — L. J. de VV. 

SuyiU' Works and Distillery Products ,* Determination of 
Ammonia in Vegetable Product Sy particularly in Beetroots 

and . E. Sellier. Bull, de TAssoe. des Cbini. do 

Suer, et do Dist., 1902, 20, [fi]» t)49--679. 

Thk determination of ammonia may be made (O By direct 
displacement, by treating the product to be analysed, hot or 
cold, with a fixed base, and receiving the ammonia set free, 
into standard acid. The ammonia is then determined either 
by titrating the acid not neutralised, or by precipitating as 
ammonium chleroplatinate and w eighing the platinum w hich 
entered into combination. (2 ) By previous precipitation and 
determination of the separated ammonia by tin* weight of 
the precipitate or one of it.s elements, or by displacing it us 
in (1). (3) By colorimetry ; this juocess is only applicable 
where the ammuniacnl nitrogen is pre'sont in very small 
quantity, and when a previous separation by distillation 
offers no inconvenience. 

As regards the precipitation with phosphotungstic acid, 
tlu: author concludes that the precipitation of the ammonia 
is more cotnpleti* as tlie time of contact is prolonged and 
the ipiantity of acid is greater. Even with a contact of 
48 hours and an acidity of 20 per cent., the whole of the 
ammonia used, is not found (94*4 per coiif, as maximum)* 
The phosphotuiig.stie reagent is not a very sensitive reagent 
for ammonia, since the re-solution of asparagine must haw 
reached a certain degree before there is precipitation, but, 
when the acidity exceed.s 15 per cent., precipitation is 
effected, although alway.s incompletely. An e.xcess of 
reagent is necessary for heavier precipitation, as is also 
the presence of sulphuric acid. The attack of asparagine 
in the cold by sulphuric acid is more pronounced by 
prolonged contact and increased acidity. Analogous 
experiments with glutamine were not made, as it appeared 
that the results obtained « condemned the use of jihospho- 
tungstic acid for determining ammonia in presence of 
easily decouiposahic acid amides ; in other cases the results 
were lower thian the truth. 

Precipitation of ammonia as chloroplatinate is not 
applicable to the determination of this body in vegetable 
products, since betaine and choline are also precipitated. 

The distillation with carbonate of soda renders the colori- 
metric method inapplicable to vegetable products. 

None of the processes applied, give exact results, and they 
cannot be used even for qualitative research. The con- 
clusions previously drawn as to the existence and state of 
combination of ammonia in vegetables can no longer be 
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coofidered exact as ro|;ard8 the comparison with the 
qaantities of ammonia existing in sngar works and distillery 
prcdacts ut different stages oP manumcture.—L. J. do W. 

Sugar Works Products ; Products formed bg the KJeldahl 

Treatment of . K, Andrlik. Bull, de I’Assoc. des 

Ohim. de Suer, et de Dist., 1902, 20, [0], 706 — 707, 
Krom B6hm. Zeits. 1902, 667. 

When nitrogenous substances are treated by the Kjeldahl 
process, but without the addition of oxidising reagents, for 
a time, long enough to obtain decolorisation, ammonia is not 
always quantitatively produced, but in many cases amines 
are also formed. The substances which give the whole of 
their nitrogen as ammonia are animal albumin, the sub- 
stance of horns, aspartic and uric acids, &c. ; those which 
give both ammonia and amiucs are the amines themselves, 
and those which easily separate au amine group by the 
action of sulphuric acid, as betaine, caffeine, diethylurca, 
&c. It is thus possible to determine if a substance contain 
amines or a bodj’ having amine groups. The author has 
found that the borders of the leaves of beetroots yield 
amines when treab^d with sulphuric acid. — L. J. de W. 

Cane Sugars and Syrups ; Determination of Wafer in 
. II. C. Pnnsen-Geerligs. XXllI., page 5121. 

Syrups; Brix Determination of . H. C^ Prinsen 

Geerligs. XX 11 1., page IV2 1 . 

Reducing Sugars; lodomeiric Determination of 

M. Buisson. XXI II., page 321. 


from a furnace and mixed with sulphur dioxide or other 
iterilisitig gas ; these gases traverse an endless, continually 
moving apron on which the slices are spread in a uniform 
layer. 'The apparatus is shown in longitudinal section iu 
Fig. 1 and in transverse section through A B in Fig. 2, 
F represents the furnace hearth ; xV the flues by which the 
hot gases pass to the lateral flues on either side of the 
furnace, and thence to A- below the upper part B of 
the moving apron ; the latter, which is moved by the drums 
C and C' round which it passes, is provided along its whole 
length with small rollers working on lateral angle irons ; 
the middle of the upper part of the apron is also supported 
by T-irons. On entering tlie channel in which the apron 
move.s, the hot gases arc directed by the dampers 1) by 
which the section of the passage is modified ; P represent 
pyronu ters. O her dampers, H, H*, H'-*, and H^, situated at 
the end of the furnace where the flues E communicate with 
the chimney G, also serve for regulating the passage of the 
gases over the slices. — T. H. P. 

Starch and Materials containing Starch; Treatment of 
. A. P. Anderson. Fr. Pet. 321,842, June .5, 1902. 

Skk Kng. Pat. 13,303, June 12, 1902} this Journal, 1902, 
1189.— T. H. P. 

Soluble Starch ; Process for Preparing . L. Blumer. 

Fr. Pat. 322/20C, Jqiie 18, 1902. 

The starch is slowly healed, for five or six hours to 
lli'PC. with 1 percent, ot’ u volatile acid, which is after- 
wards n iiioved by distillutioii. — T. U. P. 


Fhench Patents. 

Sugar Beet and other Sacchatiferous Materials; Process 
and Apparatus for the Preservation cf y by Steri- 

lising and Drying the Fresh Slices, ,J. C. F. Lafeuille. 
Fr. Pat. 322/284, June 19, 1902. 

The process described, consists in treating tlie fresh slices 
with very hot (500'^’ — 600^ C.) sterilising gases coming 


XVIL-BEEWIM. WINES. SPIEITS. Etc. 

Enzymes; Nomenclatute of the — . E. O. von 
Lipproann. Ber., 1903, 36, [2], 331—332. 

The nomenclature of the enzymes is iu a somewhat con- 
finsed state, ambiguity arising as to whether the name of 
the enzyme should be derived from that of the substance 
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acted upon, or from that of the substance produced. Such 
I ambiguity has occurred, for instance, in the use of the term 
i “ maliasc.” Except iu cases (such as invertaae, cmulsiu, 
myrosiu, zymase, &c.) where no doubt can exist, the author 

; Name of Enzyme. Parent Substance. Product. 


I 


I 

i 


Ainylo gluca.Mf .... 
Dextrino-maltaso . 
Cellulo-fclucase. . , . 
Trtthalo-Klucase... 
Laeto-gluease 

M eltx^i to-turan as o . 
S tachyo-ga lactase . 

Carubino-mannase 
Inulo fructaso .... 
Butino-rhamnase . 


Starch 

Dextrin 

t’elliilose 

Trehalose 

Lactose (milk- 
sugar) . 

Melecitose 

Siachyose 

Carubin 

InuUii 

Hutin 


d-Glucoae. 

Maltose. 

</-Gluco5>e, 

d-Glucose. 

d-Glucose (and d-galac- 
tose). 

Turanose (and d glucose) . 
d-Galactose (and other 
monoses?), 
d-Mannose. 
d-Pructose. 

Hhamnose. 
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propodet that the names of the enzymes should be com- 
pouuded from both those of the parent substance and the 
product. Thd proposed system is illustrated by the 
examples from the table in the original given on page 310. 

In the case of lipolyiie enzymes the name of ihe fat hydro- 
lysed might be compounded with the word “ glycerase.’* 

— J. F. Ih 

Enzymes in Yeast Life ; The Part platfed by . 

M. Delbruck. Woch. f. Bran., 1903, 20, [7], 05-68. 

Diastases and Peptascs.—Tha diastatic enzymes of yeast 
are those which break down the carbohydrate foods 
into their simplest forms, in which btale alone they are 
subject to the fermentative action of the zymase. The 
presence of these enzymes in various degrees, determines 
the attenuative power of the yeast, and constitutes the 
only satisfactory technical basis for the classiti cation of 
the various races. On this basis we have an ascending 
series of typical races, us follows : — Apiculatus yeast, Saaz 
yeast, Frohberg yeast, Pombe and Logos yeasts, and lastly 
Atsylomyces Itou-rii. Just as these various diastases pre- 
pare the carbohydrate food for the yeast, so the proteolytic 
enzymes or peptases prepare the nitrogenous foods. The 
peptasfs also are secreted in varying degrees hy the 
different races, and play an important part in determining 
the attenuative power. Owing to the phenomenon known 
as “ break,” many yeasts cease to act before all the ferment- 
able sugar has disappeared. The “break” is caused by 
tile presence of a layer of mucus around the cells, which 
causes them to clot together aud settle out from ttie sphere 
of action. In yeasts which are rich in peptase, this slimy 
layer is digested, and the cells remain suspended in the 
liquid for a longer time. Yeusts rich in peptase tend to 
yield boers of high attenuation, lacldng “ body,” poor in 
albuinoses, and conse(iueutly with inferior “ lieiul,” whilst 
with yeasts poor in peptase the converse is the case. I'he 
composition of the wort, however, is also a factor, aud a 
wort rich in alhumoses will yield better results wiih a 
yeast rich in peptase than a wort which contains (diiefiy 
amides. 

The Diyestivc Enzymes as Aids to the Orydases. — The 
sugars and amides produced by the digestive enzymes, 
diastases aud peptases, diffuse into the cell, and are sub- 
jeeted to the action of the energy-producing enzymes, 
zymase and oxydases. In addition, the yeast cell stores 
up a reserve of fat and secretes the enzyme, hpase, capable 
of digesting this mateiial when required, for production of 
energy. The oxydases are only fully active in presence 
of plenty of air; in absence of mr it would appear that the 
glycerin produced hy the lipases escapes respiratory oxida- 
tion aud is eliminated unchanged, whilst ibe fatty aeiil 
may perhaps be the source of the succinic acid. 

G/yco^e«.— llenneberg (this Journal, 1902, 1289) has 
shown that the glycogen behaves as a very transitory 
reserve material. It only appears when there is an excess 
of sugar, and rapidly disappears tinder the action of the 
diastaiic enzymes. Yeasts such as S. apiculatus^ which 
secrete no diastases, are practically incapable of producing 
glycogen, they have no means of utilising it. 

Temporarily unavailable Metabolic Products, — In the 
presence of readily available niurieiits the yeast excretes 
those products of enzymic activity which it cannot use so 
readily. Such products are alcohol, amides (e.t/., leucine 
ami tyrosine), glycerin, aud succinic acid. There is evidence; 
however, that, under the stimulus of excess of air and 
possibly with deticieucy of carbohydrates, these products, 
including even the alcohol, may undergo respiratory oxida- 
tion, and be utilised in the building up of new protoplasm, 
and that carbon dioxide is the only true end-product of the 
vital activity of yeast. 

Internal Service of the Enzymes and the reformation of 
Protoplasm, — The real end of enzymic activity is to supply 
energy and digested materiala for the building-up of new 
protoplasm and young cells. If nitrogenous food be not 
supplied externally, the peptases digest the albumin of the 
yeast iuelf for this purpose ; the internal reserve materials 
of the yeast are glycogen, fat, and albumin. Auto-diges- 
tion is not primarily a decomposition proceit, but rather 
a utilisation of reserve material^ corresponding with the 


tttiU.«ation of the glycogen and fat. The reserve ^bumln 
is capable of sustaining ibo yeast when growing in solu- 
tions of pure sugar with a plentiful supply of air ; the 
amides, leucine aud tyrosine arc then not eliminated, but 
utilised. 

Life and Death. — The life of the cell depends on the 
relative balancing of the internal bn*akiug-down and build- 
ing-up processes. The main regulating factor of the 
breaking-down proce.sses is the temperature ; movement 
aud supply of oxygen stimulate the building-up. Pressed 
yeast, when stored in a warm place, rapidly destroys itself, 
because the enzymic hreakiug-down ])rocesses are active, 
whilst the repairing processes are dormant. — J. F. U. 

Anti-enzymes. Woch. f. Brau., 1908, 20^ [7], 70 — 71. 

E. Wkinl\nd (Zeits. f. Biol., 1902,44, L^o], 1 and 45) has 
drawn attention to the existence of substances, which he 
names anti-enzymes. He prepared, for example, nn extract 
which prevented the digestion ot tibrin by pepsin and 
trypsin for several days. Witidisch points out the import- 
ance of Weinland’s discovery in respect to brewing, and 
states that in studying the various proeesscH (the steeping-, 
germinating-, mashing-, and fermentation-processes) by 
which beer is prepared, aud in which enzymes are the 
determining factors, the possible inflnenco of the so-called 
anti-enzymes must in future be taken into consideration. 

-A. S. 

Yeast; Formation of Sulphuretted Hydroyen by . 

Ostervvalder. Weinlaube ; through Ztits. Spirilusincl., 
1903, 26, [6],. 53. 

Duuino the vinous fermeulation of wine musts, an odour of 
sulphuretted hydrogen may frequently be observed. The 
cause of this has been attributed either to the presence of 
free sulphur in the musts, or to the decomposition of the 
yeast sediments. 

The author, however, working with perry and wine musts, 
and with pure cultures of wine yeasts and yeasts from 
fermenting fruit juices, has found that certain species do 
exist which regularly produce sulphuretted hydrogen during 
fermentation in any must, quite apart from any free sulphur 
or putrefaction of the yeast. The source of the sulphuretted 
hydrogen has not been determined, but it is probably 
derived from the albumin of the yeast. Y^eusts, however, 
which do not produce sulphuretted hydrogen under normal 
conditions, do so if free sulphur be added to the must. 

— J.F. B. 

Alcoholic Fermentation. H. O. Herzog. Zeits. physiol. 
Chem., 37, 149 — 1G(I. Cheiu. Centr., 1903, 1, [4], 243. 

I.N support of Buchner’s theory as to the enzymatic nature 
of fermentation, the author brings forward a further proof 
of the ferment nature of zymase. This jiroof consists in 
the demonstration of the catalytic nature of alcoholic 
fermentation by determinations of the reaction velocity of 
the hydrolysis of glucose and fructose aud of the relation 
between the original concentration and the velocity conttant. 

— A.S. 

Proteolysis ; Injluencv. of O.rygen on — — — , in Presence of 
i'hlorojorm. G. Malfilano. Ann. Inst. Pasteur, 10, 
853— 85G. Chem. Centr., 1903, 1, [4], 243. 

Thk author found that chloroform in certain cases has a 
very favourable iniluence on the process of autoproteolysis, 
whilst in others, and especially in the absence of oxygen, it 
has a deterrent action. This is true also for bacteriolysis and 
diastatic acti ui. la albuminous media, in which proteases 
are present, the phenomena of “ coagulation and de-coagu- 
lation ” occur simultaneou.sly under the influence of 
chloroform in the absence of oxygen.— A. S. 

Barleys ; Malts Prepared from ihe Present Season's — — — , 
F. Bchftnfeld. Woch. f. Brau., 1903, 20, [7], 68—69. 

Owing to the wet harvest of 1902, the barleys maltod in the 
later months of that year contained an excessive proportion 
of moisture and showed in consequence inferior germioaU 
ing qualities. Recently, however, the germioutiag power 
has attained its normal value, and the malts, on tlm whole^ 
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are not only perfectly modified, but give exceptionally high 
yields of extract. 

This satisfactory state of things is attributed mainly to 
the jieperally low percentage of protein in the barley, 
averaging 8 — 9 per cent., and tu a correspondingly high 
percentage of starch. Owing to the low protein it is not 
necessary to cause the malt to “felt” so much on the 
floor nor to cultivate such a long acrospirc, in order to 
obtain the required degree of modification. It is better 
rather to curtail the growth in order ro avoid excessive 
destruction of the albuminoids and loss of substance by 
respiration.— J. F. II. 

Malting Barley; Bleaching Powder in the Sleep Water 

for . W. Windiseh. Woch. f. Brau., 1903, 20, 

[G],6l— 62. 

After reviewing the results obtained by different workers 
by the addition of small proportions of bleaching powder 
solution to the steep water, in order to improve the ger- 
minating capacity of dainag(;d barley, the author states that 
the injudicious use of bleach in a brewer^' is very risky ; 
cases have been known, when it has been employed lor 
disinfecting cellars, of its odour being absorbed by the beer. 
The action of bleach on barley may be twofold; in the 
first place, it would have the same effect as plain lime water 
in preventing the formation of mould and assisting germi- 
nation ; in the. second place, there is the special actiou of the 
chlorine as a direct germicide, and probably also acting as 
a stimulus to germination. Experience has shown, however, 
that under some circumstances bleaching powder may do 
harm, whereas plain lime water U nearly as effective and 
never has any injurious effects. — J. F. 15. 

Starch ; Sugars produced by the Hydrolysis of , by 

Oxalic Acid, with especial reference to Lintner's Iso- 
Maltose. 'H. Diers.sen. Ztits. angew. Chem., 1903, 16, 
[6], 122—134. 

After giving an account of the work of previous investi- 
gators on the products of hydrolysis of starch, the author 
describes his own experiments, in which the sugars formed 
by hydrolysing starch with oxalic acid were examined. From 
the results obtained, it is concluded that in this hydrolysis, 
dextrose, levuloae, and a disaceharide are formed. Maltose 
is never found, and, if formed at all, it is afterwards con- 
verted into dextrose. The rotatory and reducing powers of 
the disaccharide, and also the solubility, appearance, and 
melting point of its osazoue, agree Avith the corresponding 
properties of LintneFs isomaltose, and it must hence be con- j 
eluded that the sugars obtained hy Lintner and the author arc • 
identical. But the product now described is not attacked I 
by diastase, whilst, in his first paper (see this Journal, 1894, 
68), Liutuer stated that his isomaltose is converted into 
maltose by the action of diastase; this statement refers, | 
however, to the isomaltose obtained by the diastatie hydro- j 
lysis of starch, while that yielded by the oxalic acid hydro- 
lysis was presumably not tested in this respect. 

It might be supposed that the author’s isoiualtose 
resembles that of Fischer in being, not a degradation pro- 
duct of starch, but a reversion product of dextrose. That 
this is not the case is indicated by the experimental data 
and by the fact that the sugar is fermentable ; the product 
obtained hy Fischer was not fermentable, and further, 
formed a levp-rotiUory osazone, whilst that of tlie author’s 
sugar is strongly dextro-rotatory. 

From the results obtained no conclusions can be drawn 
with regard to the course of the diastatie hydrolysis of 
starch, bat the fact is empha$i.sed that the products obtained 
iu this case differ considerably from those yielded by acid 
hydrolysis. Additional evidence is also afforded of the 
tendency of dextrose to form double compounds with other 
mgars*; 1 mol. of the syrupy isomaltose Stained by the 
iutbof yields crystalline double compoutfds with any whole 
oamberof dextrose molr. from one upwards. 

; It ia- probable that Saccharoniyeea marxianm will be 
rhond .useful in separating’ < isomaltose from its mixtures 
sdth dextrose, since f be former sugar is not fermented by 
ihiiti|rapit ispeciesi the tedious Iraotionation with aqueous 
deohol may hence be avoided. — T. H. T. 


Brandies ; Portuguese — and the Methods of Brandy 

Analysis. H. Mastbaum. Zeits. Unters. Nahr.- u. 

Genussm., 19i[>8, 6, [2], 49 — 66. 

Among the impurities of brandy are the fruity ethers and 
volatile oils derived from the raw material ; other alcohols, 
acids, benzaldehyde, and hydrocyanic acid resulting from 
the degradaticn of the sugars and from the fermentation ; 
furfural, acrolein and pyridine bases from the distillation ; 
and sldehydeH, acids, and ethers from oxidation and con- 
densation during ageing. 

The author has examined a large number of natural and 
mamilactured Portuguese brandies, determining the specific 
gravity, the percentage by volume of alcohol, mgrras. 
per litre of extract, acid, aldehyde, furfural, ethers, and 
higher alcohols, and mgrms^. (calculated per 100 c.c. of 
absolute alcohol) of acid, aldehyde, furfural, ethers, and 
higher alcohols ; the sum of the last enumerated comprises 
the “ impurity coefficient.” From these results it is con- 
cluded that the limit of 300 mgrms. of total impurities 
(calculated upon 100 c.c. of alcohol) is not suited lor true 
Portuguese brandies, for, as shown in the tabulated results, 
many brandies which were known to be genuine had a 
lower impurity coefiicieni. This coefficient varies between 
the limits of 148*4 and 977*2 mgrms 'Ihe standard of 
300 mgrms. fixed by the Paris Municipal Laboratory does 
not therefore decide whether a Portuguese brandy is genuine 
or not. 

Tlie relation of ethers to higher alcohols varies very con- 
siderably. Among the results are found such differences 
as 9:1 and J-.l. Lusson’s oxidation coefficient, which is 
the Sinn of the acids ami aldehydes in the total iiupurities, 
varies between .5*1 and 32*9. As the brandies examined 
were only one or two years old, no connection between the 
degree of oxidation and the age of the brandy could he 
established. The estimation of furfural appears to have no 
analytical significance. 

It is possible to differentiate between a manufactured and 
genuine Portuguese brandy, for generally a high-gradiJ 
brandy has a low impurity coefficient and a low acidity. 
Three-fourths to four- fifths of the impurities are ethers and 
higher alcohols ; the latter are of importance in the higher 
grade brandies. The impurity co-efHcicut is useful in 
judging whether a considerable ([uantity of alcohol has 
been added to a natural brandy. From a hygienic point of 
view this coefficient is of little value, ami, as pointed out 
before, the French limitation does not apply to I’ortnguese 
brandies. — J. L. B. 

English Patents. 

Beer ; Impts. in Brewing . B. Koen 

it/.er, London. Eng. Pat. 11,734, July 3, 1002. 

Malt (80 lb. per 100 galls, of water; is raked in the mash- 
tun for about three hours at a temperaiiire of about — r 
83° C., the extract is then passed into a boiler, and there is 
added to it a German product known under the name of 
“ ice-sugar ” (iw’.veMcAcr), in the proportion of 2 ozs. per 
100 galls. The whole is then boiled under reduced pressure, 
after which the proper proportion of hops is added, and 
bciliiig is continued at atmospheric pressure for about 
30 minutes. The Avort is filtered, pitched with yeast, left 
for not more than four days, and then allowed to cool. Such 
beer contains less than 1 per cent, of alcohol, to, Avhich 
result the special substance “ ice-sugar ” is said to contribute, 

— J. F. B. 

Brewers'* Mash and similar Mi.vture'i ; Apparatus for 

altering and Washing . V. Lapp, Leipzig, Ger- 

many. Eng. Piit. 20,079, Sept. 13, 190*2. 

Mashes are separated into their solit^ and liquid constituents 
and the former are washed,, by means of a rotary fllterjpg 
vat provided with a pervious or perforated wall, or else 
with two such walls, one encircling the other. Whep tbe 
solid particles vary greatly in size, as is the ease witli 
ordinary grist mashes, the double-Avalle^ apparatus 
preferable, the inner . wall being coarsely perforatedif an^ 
the outer wall finely perforated. , A filtering medlpm^ 
bot ^ined on the latter or constant myer qf 
particles may be left to serve the same purpose, (the soUa 
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ibatters are washed and then removed, either intermittently { 
or continaously, by means of specially adapted scrapers 
operated automatically. — J. F. B. 

Beer-forcing Apparatus ; Purifying the Compressed Air 

in , and Preventing the Beer becoming Stale. E. 

Klimek, Cracow, Austria. Eng, Pat. 23,394, Oct. 27, 
1902. 

Tub compressed air in beer-forcing apparatus is passed, 
before it reaches the beer, through a vessel provided with a 
vertical partition extending almost to the bottom, and con- 
taining a suitable liquid, such as alcohol, to whicli 10 — 15 
per cent, of beer yeast has been added. — J. F. B. 

Beer Barrels, Wine Casks, and the like ; Disinfecting 

Apparatus for . L. Vandam. Eng. Pat. 27,126, 

Dee. 9, 1902. XVIII. C., page 315. 

United States Patents. 

Malt for Mashing ; Method of Preparing . V. Lapp, 

Leipzig, (lermany. U.S. Pat. 719,479, Feb. 3, 1903. 

Guou.Ni) malt is passed through a pipe of relatively small 
diameter, under the pressure of a compressed agent and 
the action of a pump, and is subjected, while in the pipe 
prior to reaching the pumj), to the action of water under 
high pre.ssure, introduced in jets passing radially into the 
pipe. The malt is then forced, under pressure, from the 
pump through a series of sieves to the mash tub. — J. F. B. 

Wort; Method of Accelerating the Production of . 

V. Lapp, Leipzig, Germany. TT.S. Pat. 719,480, Feb. 3, 
1903. 

Malt is mashed and the mash is separated into a thin and 
thick portion, the latter is boiled and mixed with the 
separated thin portion. The resultant mixture is again 
separated into a thin and thick portion, the latter is heated 
slowly, then quickly boiled and mixed with the separated 
thin portion. The mixture is again separated into thin and 
tliick portions, the liquor is separated from the latter and 
the solid matter is mashed with hot water, the mash is added 
to the thin portion and the mixture is boiled. The liquor is 
drawn off and the solid residue is mashed with water, and 
the liquid portion is then mixed with the two other liquors, | 
the whole being tinally boiled and clarilied. — J, F. B. 

French Patents. 


mixtures of various strengths are employed for regulating 
automatically the outlets of the columns so as to govern 
the alcoholic xiohness of the vapours. F. B. 

Liqueurs; New System of *' Bonificateur VUtUe^' for 

Manufacture of , by Distillation. J. Longuere. 

j Fr. Pat. 322,115, April 14. 1902. 

The apparatus termed “ bonificateur I’utile ** can be fixed 
to any distillation j>hint and enables the extraction, by the 
alcohol or brandy produced, of any desired aroma or 
I flavour, thus replacing the system of maceration or the 
i addition of flavouring ethers. The apparatus consists of 
j two parts : the first consists of a pair of cylinders provided 
i with inlets at the bottom, and outlets at the top with auto- 
matic valves ; these cylinders contain perforated baskets 
I holding roasted almonds or other materials through which 
the alcoholic vapours tiro caused to circulate. The second 
I vessel consists of a cylinder of somewhat similar construc- 
tion, also filled with material, through which the phlegms 
' in the liquid state are cause d to circulate on their way back 
i to the still.— J. K. B. 

i XVIII.-F00DS: SANITATION: WATER 
PURIFICATION. & DISINFECTANTS. 

(A.)— FOODS. 

I Flours ; J*hosphorus in . Balland. Comptes rend., 

[ 136, [5], 332—333. 

i It is known that the determination of phospboru,s in the 
> ash of vegetable substances does not give all that present 
in the original substance, as some occurs in the form of an 
organic compound, and escapes during the incineration, 
The author has determined the phosphorus in a number of 
I flours directly, by a method he proposes to describe latsr. 
I His results, expressed as grammes of j)hosphoru8 and of 
phosphoric oxide per kilo, of bread (containing 35 pt*r cenU 
of water), are as follows : — 

I I’. I lV)s. 

I 

Military bread, with 80 per cent. V)o]l()(l flour | I'Ofc 2*47 ' 

.. 70 i 0-01 2’lrt 

Bread from the I'aris ('ivil ilo.spitttls ...I 0*80 1'96 

(0*53 1‘23 

„ civil bakeries ,< to to 

I (.0-78 1.-82 . 


Afali ; Mashing of , especially for Pale Beers. 

V. J.:ipp. Fr. I’at. 32l,H50, June 5, 1902. 

See Eng. Pat. 21,721 of 1902 ; this Journal, 1903, 40. 

— J. F. B. 

Wine and other Liquids ; Apparatus for Conthiuous Con- 
centration and Disidlaiion under Vacuum of . 

A. Lande. Fr. Pat. 321,784, April 11, 1902. 

The whole apparatus is maintained under a suitable 
vacuum ; the wine to be distilled is contained in two or 
more heater.s provided with steam coils ; the vai)ours pass 
into an empty boiler also provided with ti steam coil from 
which they ascend to a rectifying plate-column. The alcohol 
is collected in a series of vessels, and when the alcoholo- 
meter indicates zero, the water is collected in another 
reservoir. At a suitable concentration the residue is run 
into a cooling vessel and another heater is put into action. 

— J. F. B. 

Diatillation and Rectifeation ; Apparatus for . 

E. Guillaume, ^r. Pat. 321,871, June 7, 1902. 
Certain combinations and dispositions of rectifying 
eolumns, dephlegmators, Ac., are described (1) for the 
direct distillation and rectification of fermented wash, and 
(2) for the rectification of distilled spirits. In the first 
case the rectifying column it heated by the oondensatien , 
of the crude >^cotiolio vapours coming directly from the 
difttaiiog column, whilst in , the .second case it U belted by 
steam, the oondeRsed) waieir being, employed ''for ^latiRg 
the phUgms. Tha^ditfeveEces Iil the tempecatiicerof the 
ydpomeorresponduig with the boiling pointo of alcoholic 


Similar results have been obtained for nitrogen; the two 
sets of figures imlieale the gradual dimimttion of the amount 
of gluten in the flour. The author attributes this to the 
system of milling with cylinders, and to the increasing 
perfection of bolting machinery. — J. T. D. 

Starch [i« Fodder AIaterials~\ ; Detei mination of — 

St. Wei.ser and A. Zaitschek. XXII [., page 321. 

English Patent. 

Centrifugal Machines or Separators [Cream, <§t.] 
O. Ohlssou, Sodertelge, Sweden. Eng. Pat. 25,553, Nov, 
20, 1902. 

The liners of centrifugal milk separators, Ac., are made of 
a series of hollow pyramids, plates, or funnels, superposed 
in the direction of the axis of tlic drum, and bent or corru- 
gated circumferentially or in a ladial plane, the orifices for 
the upward passage of the milk throu;rh the liner being 
formed at the apices or highest points of the bends in the 
plates. [See also U.S. Pat. 718,721, of 1903 ; this Joumali 
1903, 225.]— 11. A. 

French Patent. 

Milk / Preservation of . J. Nicolaldi. Fr. Fat. 

322,081. June 14, 1902. ; ^ ’ 

A DEVI.N1TB proportion of sulphurous acid is added tb the 
milk, the cream and casein being eventually 
leaving the preservative in the whev. ^ Air' apptirtii;a#fS 
ttdding sulphurouf acid to the milk is als(rciwlttid* 0 
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^ (BO— SANITATION I WATER PURIFICATION. 

Hardntas of Water ; Jhtermination of . W. Peters. 

XXIll., page 820 . 

English Patents. 

Seu’agt and other Liquids ; Method of avd Mechanism 

for. Distributing . J. K. Willeox and H. P. Kuikes> 

Birmingham. Eng. Pat. 2155, Jan. 27, 1902. 

A RECTANCLLAH filter bed is provided with a central or 
side sewage carrier or trough, and a travelling sewage 
distributor led from it, the distributor being so arranged 
that it travels over the area of the filter on one side of the 
trough, distributing the sewage uniformly during the whole 
forward travel, whilst on the backward travel the sewage is 
distributed over the other side of the trough. Thus a 
uniform application of sewage, with equal intervals of rest, 
is given to every portion of the filter at stated periods. 

- L. A. 

Sewage or other Liquid ; Inijwoved Plant and Apparatus 

for Distributing . J. B. Alliott and H. B. Hansom, 

London. Eng. Pat. 4029, Feb. 17, 1902. 

In order to distribute sewage or other liquid uniformly 
over a rectangular bed by means of a revolving distributor, 
the corners of the bed are provided with supplementary 
distributors fed by the travelling radial arm or arms. Such 
distributors may compriFe a trough having in plan the form 
of a circle, either broken or continuous*, with branch 
troughs extending into each corner. If the distributor is of 
the type which is moved to and fro along the bed, and is 
fed from a central trough, the distributing channel may be 
composed of several slotted pipes, each flanged at both 
ends, and so fixed that the pipes may be turned about their 
axes, and the position of the slots varied. If the distribu- 
ting channels are carried by an endways movable trolley, 
buffers or inclined mils are provided at each end of the 
track to facilitate the starting of the trolley on its return 
journey. Arniugemcnts are also provided for automatically 
controlling the supply of sewage to the channels. — L. A. 

Mixing Definite Quantities of one Liquid or Solution with 
Another \_Disinfection^ Sewage Precipitation, Water- 

Softening, ^"c.] ; Improved Apparatus for . A. S. 

Sutton, ISurrey. Eng. Pat. 9705, April 26, 1902. 

This apparatus comprises a solution chamber, means for 
agitating the contents of this chamber, a vessel adapted 
periodically to collect and deliver to the mixing chamber a 
definite quantity of liquid from the solution chamber, an 
oscillating mixing chamber operated by the liquid flav,iug 
into it, and means lor transmitting the motion of the mixing 
chamber to the mechanism of the solution chamber. — K. A. 

Wool Suds or the like; Apparatus for Filtering and 
Purifying — . J. Gaiecliff, Bradford. Eng. Pat. 
24,482, Nov. 8, 1902. 

Tub apparatus consists of two concentric tanks, having 
conical bottoms with outlet valves. The inner tank has a 
central vertical tube passing nearly to iho bottom, through 
which the liquid and reagent are admitted, and the latter 
then rise over the helicoidal depositing surfaces with which 
this tank is fitted, and overflowing through a coke-breeae 
filter at the top, are conveyed by means of a pipe to the 
bottom of the outer tank, through which the liquid again 
rises and passes through a filter of wood fibre to the outlet. 
The precipitate arrest^ by the helicoidal surfaces and the 
filters falls to the bottom of the tanks and is drawn off from 
time to time. — L, A. 

Drinking Water; Apparatus for the Preparation of . 

R. Henneberg, Berlin. Eng. Pat. 8^81, Feb. 13, 1902. 

The apparatus comprises a sterilising boiler provided with 
a worm, the convolutions of which are arranged in the 
transverse water-tubes of the fii e-box, or close below the 
level of the boiling water, and the upper end of which 
receives water from the boiling water surface ; also a cooler, 
and a combined filtering and aerating appliance. The whole 


is so. arranged that the water entering the boiler at the lower 
end, passing upwards through the boiler and then circulat- 
ing through the coil, is submitted for a considerable time 
to a boiling temperature without interruption of its flow, 
and is then sprayed into the filter in a cooled condition, so 
as to create a partial vacuum and cause thereby the inflow 
of air with which it becomes saturated . — \u A. 

United States Patents. 

Liquid- Purifying Sqstem. [Water or Seicaqe,"] J. J. 
Derry, Philadelphia, Pa. U.S. Pat. 719,201, Jan. 27, 
1903, 

A MAIN and series of branch pipes deliver the sewage or 
water in the form of a film, which is further broken lip into 
drops by means of splash-plates, on to the filter. The main 
is provided with a scrits of dams decreasing in size in tho 
direction of the flow of the liquid, and the filtered effluent 
is further aerated in a collecting drain. — W. P. S. 

Water or Sewage; Apparatus fur the Purification of . 

J. N. McCUiitock, Boston, Mass. U.S. Pat. 719,357, 
Jan. 27, 1903. 

The apparatus consists of a septic tank having a supply- 
pipe provided with a valve. Separate overflows from this 
tank deliver the liquid on to separate filters provided with 
separate collecting tanks containing floats Avhich alternately 
operare valves on the overflow-pipes from the septic tank. 
The collecting tanks discharge automatically on to a second 
filter fitted with aerating pipes which extend througli the 
collecting tanks. A collecting tank is also provided for the 
second filter. An air tube extends from the first to the 
second filter, the passage of air through the tubes being 
controlled by floats and valves, — W. P. S. 

French Patent. 

Water Purifier for Steam Boilers. E. Delmouly, Paris. 
Addition, dated April 24, 1902, to Fr. Put. 314.309, Sept. 
17, 1901. 

This invention relates to the modification of certain features 
of au apparatus described iu a previous patent, which is a 
continuous water purifier (softener) of the type fitted with 
interual inverted cones for separating the precipitate from tho 
water. These cones are threaded on to a central tube having 
slots at the base of each cone closed with shutters, on opening 
Avhieh the mud falls through the central tube to the bottom 
of the vessel. The proportion of lime water to hard water 
is adjusted by mi'ans of a tank divided into two sets of 
double compurtmtuits, small and large. 3'he water entering 
the apparatus flows through a three-way cock into one of the 
smaller compartments, and overflows into one of the larger. 
When tho latter is full, a siphon discharges the contents on 
to a Avater Avheel fixed over the softening tank. The Avheel, in 
revolving, reverses the three-way cock, and empties the 
contents of the smaller compartment into the lime-water 
vessel, at the same time diverting the inflowing hard water 
to the second of the smaller compartments of the measuring 
tank. — L. A. 

(C.)— DISINFECTANTS. 

Bactericidal Action of Perfumes. II. Marx. Centralbl. 
Bakteriol., 1903, [ 1 ], 33, 74. Chem.-Zeit., 1903, 27 , 
[11], Kep. 28. 

Experiments have been made by the author on the action 
of various perfumes on cultivations of Bacillus anlhracis and 
Staphylococcus jigogcnes aureus. GroAvtU is prevented by 
the presence in the culture medium of terpineol or nitro- 
benzene in the proportions 1 : 1000 or 1 : 100 respectively, 
Avhile agar plates are completely or partially fiterilised if a 
drop of terpineol or nitrobenzene is added, or if they are 
partly covered with belioiropin or vanillin. Even a rela- 
tively short treatment with terpineol (I ; 500) or nitrobenzene 
(1 : 10) produces such a change in these bacteria that after- 
wards they develop only slowly. Anthrax or Staphylococci 
are killed in 60 minutes by terpineol in tho concentrations 
of 1 : 100 and 1 ; 10 respectively, whilst nitrobenzene, even 
in a concentration of 1 : 10, kills neither of these organisms 
in 24 hours. An especially strong action is exerted by 
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terpineol in combination with a foamiii^r potash soap. In ; 
emulsions of bacteria, perfumes— onnicularly terpioeOl— j 
eff^ect agfl^lutination. but it is doubtful whether this plays a 
part in the baotericidal action. The autlior consid^rn rather i 
that the la*ter is connected with the property of reudering 
oxygen active. — T. H. P. I 

Stiver, Colloidal (Collarqol^ ; Method of Preparation. | 
■ Danlos and A. Cothereau. Nouveau x llemMes, 19, 
[3J,80. I 

Colloidal silver for use as an antiseptic is prepared by the ! 
following process : — ... I 

One hundred grms. of citric acid are dissolved in distilled 
water, and the solution neutralised with ammonia, when ! 
the solution is made up to .500 e.c. 186 grms. of ferrous 
ammonium sulphate are dissolved separately, in a similar > 
quantity of water. The two solutions are mixed, diluted to ; 
1,500 C.C., and a solution of silver nitrate, 20 grms., in j 
distilled water, 100 c.c., is pourel gradually into the mixture, i 
with constant stirring, 'fhe precipnate obtained is allowed ! 
to settle, protected from light and air ; it is collected, 
washed, and dried, either over sulphuric acid or in a stove 
at a temperature not e<ceeding 40^ ('. Colloidal silver as 
thus prepared occurs in small black particles, with a metallic 
lustre. It contains 97 per cent, of silver; its solubility in 
water is 1:25; its solution does not dialyse. Acids and 
most salts jipecipitate the silver from it, in the form of 
ordinary metallic silver. — J. O. B. 

English Patent. 

Beer Barrels, Wine Casks, and the like; Disinfectimj 

Apparatus foi . E. V'undam, Alons, Pelgiuni. Eug. 

Pat. 27,126, Dec. 9, 1902. 

A MEASunKi) quantity of disinfeelaot liquid is delivered from 
a receiver into a funnel communicating with a steam injector- 
pipe. The liquid there meets with a jet of dry steam, by 
which it is volatilised and forced into the room or vessel to 
be disinfected. — J. F. H. 

FuKNcn Patents. 

Disinfecting Salts, known as *^Sel8 de Paris Manufacture 

of . La Compagnie ludustrielle de Produits Anti- 

septiques. Fr. Pat. 022,230, June 18, 1902. 

Zinc sulphate, 49 parts; potassium and ammonium alum, 
24^ parts each; potassium and calcium permanganate, 1 
part each, are dissolved in water and crystallised, to form 
“ Sels de Paris.” According to the present invention, the 
crystals are mixed with calcuim chloride, in the proportion 
of 1 part of the latter to 200 parts of the crystals, by 
weight. — PI. IS. 

Calcium Carbide, Denatured” ; Manufacture of 

[for Viticulture, Soc. des Carbiires Aletalliques. 

Fr. Pat. 322,281, June 19, 1902. 

Catauum carbide is prepared in the manner described in 
Bullier’s Fr. Pat. No. 236,160 (Feb. 9, 1894) ; but to tho 
ordinary charge is added 10 per cent, or more of calcium 
sulphate or phosphate. By this means a carbide is obtained 
which liberates an unusual amount of hydrogen sulphide 
or phosphide when it is treated with water ; and it is there- 
fore claimed to be specially applicable to tho purposes of 
destroying insects and cryptogamic growths on vines and 
the like. — F. II. L. 

XIX.-PAPEE. PASTEBOARD. Etc. 

Paper ; Use of Incinerated — ; Fireproof Paper. 

G. L. Papier-Zeit., 1903, 28, [13], 439. 

In the arsenic districts of Saxony it is enstomary to pack 
the arsenical earth in clay tubes, which are then heated to 
redness, and the arsenical fumes are collected. One of the 
difficulties in this process was caused by the fusion of the 
earth to the inner walls of the clay tubes, which prevented 
their frequent use. This difficulty was overcome by insert- 
ing card^ard tubes Inside the ola^ ones before charging 
with earth, thus providing a thin layer of paper ash 
between the earth and the tube. 


It is possible to make paper with a fireproof ash capable 
of replacing clay capsules. For instance, impregnatiou 
with a 3.5 per cent, solutiou of sodium silicate has this 
re*<ult, hut it is fouud that if the paper ho impregnated 
before passing over the drying cylinders it is apt to stick 
to these latter. A more satisfactory method is the applica- 
tion of a soiUtion of sodium tungstate (I in 35) as tho 
pj])er passes from the second press rolls to the drying 
cylinders. Cheaper solutions are as follows ; I part of 
ammonium sulphate in 12 parts of water, the first drying 
cylinder being kept only moderately hot ; or 3 parts of 
magnesium sulphate and 4 parts of borax in 25 parts of 
warm water. 

As regards the use of paper for iiicaudoscent mantles, 
it is remarked that only asbestos paper would be suitable, 
but it would have to be prepnre<l in a different manner to 
the present article. It should have the feel and tenacity 
of cellulose paper, and in this state it would be readily 
adopted for wrapping purposes by gunpowder manu- 
facturers.— -,L 1'. B. 

Cellulose; Determination of >. S. Z^Msel and J. Stritar, 

XXI 11 , page 321. 

Knolisii Patents. 

Acetyl Derivatives of Cellulose and Oxy-Cellulose ; Pro- 

duction of . L. Landsberg, Nurembnrg. Eng. Put. 

4S86, Feb. 26, 1902. 

One part of hydro-ccllulosc or oxy-oellnlose is heated with 
about 4 parts of acetic anhydride (contain- ng about I per 
cent, of orthophosphoric acid) at from 40° to 90® C., until 
a uniform gelatinous product is obtained ; the mass is then 
treated with water, washed and dried. 

In the case of o.xy-cellulose, sulphuric acid may be em- 
ployed instead of phosphoric acid ; metaphosphoric acid, 
pyrophosphoric acid, or phosphoric anhydride may be em- 
ployed in either process with equally good results, though 
the tempeniture must be somewhat higher than when 
sulphuric or orthophosphoric acid is used. (See also Fr. 
l*at. 319,848, 1902 ; this Journal, 1902, 1550.)— T. F. B. 

Celluloid-like Substance ; Manufacture of . E. ZClbl, 

Berlin. Kiig. Pat. 23,445, Oct. 27, 1902. 

The camphor usually employed in the manufacture of 
j celluloid is replaced by “ such derivatives of phosphoric 
* acid as are formed by phenol, cresol, and naphthol on the 
j one hand, and alcohol or anilide radicals on the other hand,'' 
replacing the hydroxyl groups of phosphoric acid. 

Nitro-cellulose is mixed with the phenyl-, cn?syl-, or 
naphthyl-phosphoric ester or anilide, and the mixture treated 
iu the usual manner. (See also Eng. Pat. 4383, 1902 ; this 
Journal, 1902, 719.) — T. F. B. 

French Patents. 

Peat ; Manufacture of Paper or Millboard from , 

M. Krause. Fr. Pat. 322,061, June 14, 1902, 

The crude peat is broken up by means of a revolving helix ; 
it is then suspended in water, the acidity is neutralised, the 
earthy matter is removed by pas.siog tho mass over a scries 
of settling laths ; tho fibrous matter is washed and part of 
the water is removed. The mass is then treated in an edge- 
runner mill, then in a beating engine, and is finallv passed 
over sand-tables to the mixing chest. The peat-pulp is made 
into boards by a machine of the cylindrical type. There 
are preferably two or more vats and making-cylinders, one 
vat being furnished with peat-pulp and another with 
mechanical wood-pulp. The making cylinders are alter- 
nately dipped into their respective vats, so that the result* 
ing millboard is composed of alternate, very thin layers oi 
the two materials. — J. F. B. 

Wood-Pulp and similar Materials; Apparatus for Im* 

pregnating . E. O. Eichhorn. Fr. Pat. 822,177, 

June 17, 1902. 

Wooi>-PT 7 Lp when reeled in tho moist state, m it oomeh! 
from the machine, is very liable to attacks by mould fungi. 
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The WQh is therefore passed between rollers, one of wb^h 
is ke|>t Tnoietened with an antiseptic solution, which is 
absorbed by the moist pulp before the latter is reeled up. 
A bleaching solution may be i^pplied in the same way. 

— J. K. B. 

(^(^rdhoard and Drawing Paper ^ rendered Waterproof 

vdth Cotd-Tar^ OiU^ ^c , ; Method of Preserving . 

M. Zalinski. Fr. Pat. 821,709, June 3, 1002. 

To render their tints or colours permanent, drawing papers, 
eardhoai^s, and tissues, prepared with oils, coai tar, as- 
phaltiim, Wtumen, &c., are passed successively through 
(1) a solution of alum, (2) a solution offish-glue in alcohol, 
and (8) a spirit varnish. — E. B. 

Paper-Making and Bleaching ; Preparing Vegetable 

Fibres Jor . A. Badoil and E. Bozer. Fr. Pat. 

821,747, June 10, 1902. V., page 29."). 


IX.-PINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Alcohol and Aldehyde ; Oxidation of . .T. Slabos- 

zewicz. Zeita. physik. Chem., 42, 343 — 352. Chem. 
Centr., 1903, 1, [5], 279. 

Aldehydk in faintly alkaline or neutral solution de- 
composes into alcohol and acetic acid. The energy of 
oxidation of aldehyde is greater, in alkaline solution, than 
that of alcohol. If alcohol in sulphuric acid be practically 
compared with aldehyde in sulphuric acid, using platinum 
electrodes, aldehyde proves to be a stronger reducing agent 
than alcohol ; therefore aldehyde must he oxidised by 
oxygen more readily than by alcohol. This is at variance 
with the statement of Dony- Renault (this Journal, 1900, 
542), to the effect that, on electrolysis of alcohol, only 
aldehyde is formed at the anode, in theoretical current- 
yield. It is stated that this assertion is probably incorrect. 

Acetic Acidi Volatility of Aqueous Solutions of . 

W. Chattaway. Analyst, 1903, 28, [323], 29—30. 

The following results were obtained by exposing 502 gnus, 
of a 4*27 per cent, solution of acetic acid in an open dish 
of about 2 dcm. diameter : — 


Numlwjr 
of Hours 
exposed. 

Total 

Loss. 

Loss of 
Water. 

Los.s of 
Acetic 
Acid. 

Acetic 
Acitl 111 
Heaidue. 

Tempera- 

tiiro. 


Grms. 



Grms. 

Grms. 

; Per Cent, 

°C. 


39-10 

.37*67 

1-43 

4*35 

10 

Further 24 

13 -.30 

12*60 

0*70 

4*35 

JH 

72 

24-60 

2:r40 

1*20 

4*35 

14*5 

„ 24 

15-80 

15*03 

0*77 

4*36 

16 

„ 48 

24-40 

23*40 

l-0'» 

4*40 

16.5 

48 

26-60 

25*54 

1*06 

4*47 

15-5 

48 

21'70 

20-80 

0*00 

4-5:1 

14 

48 

20*03 

22*28 

0*72 

4*69 

15 


—A. S. 


Sidphoguaidcin, G. Turozzi. Boll. Chim. Farm., 41, 
Chem. Centr., 1903, 1, [3], 1H8. 

SOLYHOGUAIACIN OF quinine disnlphoguaiacolate is prepared 
in the following manner. Guaiacol sulphonio acid is 
preptl^red by warming together equal parts of pure concen- 
trated sulphuric acid and anhydrous guaiacol, the reaction- 
product is diluted with 10 times its quantity of water, 
nentralised gradually with barium carbonate, the carbon 
dio^e e^^elled by beating and the liquiAdltered. To the 
^trate the requisite quantity of quiniift bisnlphate solution 
is added, the liquid is evaporated on the water-bath, and the 
residue dri^< ' It forms small yellow scales, soluble in cold 
wat^i 4 Nud much more readily in alcohol. It. has a bitter 
taste and is distinguished from quininesulphocreosotate 
(BoQ* Chim. Farm., 37) by the fact that it gives no reaction- 
tHtetr treated with a fiew drops of the copper sulphate 


solution, whereas, in the case of the latter, a yellowish- 
green ring is formed on the surface of the liqaid.r~A- S. 

Canthdtidin ; New Method of, Preparation., of . 

Puran Bing. Pharm. Soc. of Japan, 1902 (239) and 

(244) ; through J. Pharm. Cliim., 17, [2], 73. 

Twenty-five grms. of powdered cantharides ar6 treated 
with a mixture of' 10 c.c. of nitric acid and 200 c.c. of water, 
fho whole U then eva})oratrd to dryness on the water bath, 
a little gypsum beiug added towards the eud of the drying. 
The dried mass then extracted with chloroform and the 
solvent distilled off, when, on cooling, the cantharidin 
cry.stallises out from the yellowish oily residue. This 
accompanying oil is readily removed by washing with a 
small quantity of ether or alcohol. The object of evaporat- 
ing the powdered ** fiies with nitric acid is to partially 
oxidise the fat, and so render it more soluble and therefore 
easier to remove from the crop of cantharidin crystals. 

An alternative method is that of Nagai. 25 grms. of 
powdered caiitharide.^, rendered acid with hydroeliloric acid, 
are extracted with chloroform in a Soxhlet apparatu.^. The 
chloroform residue, after distilling off the solvent, deposits the 
greater part of the cantharidin in the form of crystals. The 
oil aecoiiipanying these is removed by washing with ether; 
the etliereal washings are evaporated, and the fatty residue 
saponified with a little soda. Tiie soap thus formed is then 
treated with a solution of alum, which dissoA^es out the 
cantharidin which has been removed with the fat. On 
concentrating the alum solution, this cantharidin separates 
out and is added to the first crop of crystals obtained 
from the chloroform extract. — J. O. B. 

Jpevacnanha; Alkaloids of . C. Lowin. Arch. 

intern, de Pharmacodyn. et do Therap., 1903, H, 1. 

Chem.-Zeit., 1903, 27, [H], Hep. 25. 

The author gives a table showing a number of reactions for 
emetine and cephaeline, the two principal alkaloids of 
ipecacuanha ; of these reactions, the following are important 
for distingiiishiDg between the two substances : — With 
Millon's reagent, a 2:100 solution of emetine remains 
colourless in the cold, but turns yellowish on heating; a 
solution of cephaeline of similar strength, however, turns 
violet in the cold, and, on heating, becomes finally dark 
brown, while colour changes are obtained very distinctly 
with a 1 : 1000, and just visibly with a 1 : 5000 solution. With 
mercuric acetate, a 2 : 100 solution of emetine remains 
unchanged in the cold and becomes somewhat yellowish and 
turbid on heating ; an equally strong cephaeline solution 
also remains colourless in the cold, but becomes violet, and 
later dark grayish-brown on heating, a 1 : 5000 solution of 
the alkaloid giving a distinctly visible reaction. With 
Frr)hde*8 reagent, emetine solution turns successively 
greenish-yellow, green, and pale blue, whilst the colours 
yielded by cephaeline are indigo blue, greenish black, and 
dark green. The two alkaloids exhibit but slight differences 
in their toxicological actions. Boots from Rio contain 
principally emetine, whilst those from Carthagena have 
more cephaeline. To determine the value of the root, the 
two alkaloids must be separately determined j a determina- 
tion of the psychrotino is unnecessary, since this substance 
only occurs in small quantity, and acts neither as an emetic 
nor as a nauseant. — T. H. P. 

Morphine} An Undescrihed Salt of . A. £. Tanner. 

Pharm. J., 1903, 70, [1701], 134. 

In the preparation of a 1 in 20 solution of morphine 
tartrate, from commercial specimens of the salt, a portion 
differing in character from the salt used remains undissolved, 
and on adding an excess of tartaric acid to the solution, a 
considerable amount of a similar crystalline substance is 
precipitated. On analysis, this insoluble substance was 
found to be morphine acid tartrate, Ci 7 Hi^N 08 C 4 H 80 („ and 
a salt prepared by the combination of morphine and 
tartaric acid in equimolecolar proportidn^ had the same 
composition and also the same crysta^ine form, , viz., 
rosettes of long acicular crystals. Thfe; acid tArtnite requires 
at least 100 parts of cold water for soiution, qna is insolttble 
in atcohol.-^A. S. ' 
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Calamus Oil $ Composition of — . R. Beckstroem. 
Ber. Pbarm. Gea.^ 1902, 257 ; tbrou;;h J. Pharm. Cbim., 
17, [3], 109. 

Ur shaking out with 2 per cent, sodium carbonate solution, 
normal heptylic acid and palmitic acid were separated from 
the oil. Subsequent shaking out with 2 ‘per cent, caustic 
potash solution removed a small quantity of eugenol. 
Treatment with bisulphite remored aldohydic compounds, 
among which, asarylic or 2.4.5 trimethoxybcnz'uc alde- 
hyde, CHO.CfllLj. (OCII;<)3 was isolated. • The residual oil, 
aher removal ot the aldehydes, was saponified, and traces 
of acetic and palmitic adds were thus liberated. The 
saponified oil, on fractionation, yielded calameone, CisIIooGo* 
This body appears to be closely allied to oineol. It 
crystallises from alcohol in rhombic prisms melting at 
168'’ C. It is very soluble in acetic acid, alcohol, and 
chloroform, less soluble in ether and carbon bisulphide, 
sparingly soluble in petroleum spirit. Its opt. rot. in 
alcoholic solution at 20^ C. is Oi, = — 

It combines with hydrochloric acid, and with two atoms 
of bromine to form the dibromide, i which 

decomposes at ordinary temperatures, giving the inonohrom- 
compound, (^i^HjiBr. Dilute sulphuric acid and acetyl 
chloride dehydrate it, removing 2 moN. of water, and 
converting it into a hydrocarbon, culamene, O1SH22. This 
is a liquid boiling at 144° 0. at 15 mm.; its specific gravity 
is 0*9124 at '23° (’., and its opt. rot. Un = — 1 31' at 
26° C. Us hydrochloride melts at 108° ( '. 

When oxidised with potassium permanganate, calameone 
is converted into calameonic acid, 015112404, which melts at 
1.30° C. The hydrated acid, Ci^Uj^OjlLO, melts at C. 
In solution in ether, calameone gives a solid pulvenilent 
compound with sodium, CjilUrjOsNa. 

The fractions of the oil boiling at a higher tempe- 
rature than calameone yield, when treated with ether 
or petroleum spirit, and cooled to a low temperature, 
<!ry8tals of asarone. The oil also contains another hydro- 
carbon, C15H23, boiling at l.'5l° C. at 22 mm. pressure, 
which is distinct from calamene. Since the most important 
t finstitueni of calamus oil is considered to be asarone, and 
that body contains three methoxyl groups, it is suggested 
that the value of the oil may be appro ximatedy ascertained 
by means of a methoxyl determination by Zeisel’s mt-thod. 

— J. O. 11. 

Peppermint Oil from Piedmont. G. E. Zay. Staz. sperim. 
agrar. ital., 35 , — ^‘^3. Gheui. Centr., 1903,1, [6], 

331. 

The constants of three Italian peppermint oils are shown in 
the following table : — 


I. II. III. 

Crude. ' Cnido. 


.Sp. Rr. at 15 "* 

Acid value (mgnns. KOH j 

o*yioo 

0*0171 

0 OSort 

for 1 grm.l i 

Sapoiiitlcation value (m^rras. 1 
KOH for 1 grm.) 

0*18 

0*76 

2- 03 

45*2 

30*0 

33*7 

Ether value 

4 . 5*0 

29*2 

21*0 

Iodine value : 

147*1 

125 * *2 

131 0 

llefroctive index at 10 ° C.. , . 
Rotatoiy power in 100 mm. 
tube in Laurent’s apparatus 

1*483 

1*407 

1*468 

“2 * 31 ° 1 

- 10 * 41 ° 

: - 7 * 40 ^ 

f- Tin 

l) 

- 2 * 55 ° ; 

- 11 * 4 ° 

- 7 * 9 ° 

Total menthol ' 

5 . 5.5 ; 

58*6 

4 . 5*0 

Menthol, free 

45*78 1 

61*50 

38*90 

Menthol, combined 1 

9*72 ! 

7*10 

6*01 


The author states that the determination of the iodine 
value and^ of the rotatory power affords a sure means for 
the detection of adulteration of refined peppermint oil with 
American turpentine oil. — A. S. 

Acetone r Makinp Cyanides and . C. B. Jacobs, 

Assignor to Ampere Electro -Chemical Co.^ tf. S, Pat. 
71M28, Jan. 27i 1908. Vfl.* page 297. 

VhenoU in MtdUinakSuhstanees i Determination of 
E. Borral, XXIIf;, pa^e 822, - _ 


Apomo^yhine m Morphine Hydrochloride i Detection of 
. Helch. XXm., page 320. 

Perfumes / Bactericidal Action of — . H. Marx. 
XVm.(^, page 314. 

English Patents. 

Piperidine and Analoyous Bases } Manufacture of Stable 

Salts from , and of preparations therefrom. W. B. 

Bishop, A. Bishop, and F. W. Passmore, Londor. Eng. 
Pat. 1790, Jan. 22, 1902. 

Pakasulphamink benzoic acid is added to an equimolecular 
weight of piperidine (or an analogous base) dissolved in water. 
The solution contains the corresponding salt of piperidine, 
which, wheu isolated, is found to he non -hygroscopic, and 
not, like many piperidine salts, decomposed at the heat of 
the water bath. 

This salt may be made into an effervescent preparation 
by mixing it with, for instance, sodium bicarbonate and 
citric or tartaric acid. — T. F. B. 

Pyrolifpieous Acid; Purifyiny and Concentrating — , 
W. P. Thompson. From G. Clock. Eng. Pat. 28,595, 
Dec. 27, 1902. 111., page 291. 

Fuencii Patents. 

Alcohol; Industrial Process for the Synthesis of by 

Fournier's method. Soc. S. Jay et Gie. Fr. Pat. 321,863, 
June 6, 1902. 

A RBr.uLATKt) supply of ozone is allowed to react with a 
strongly cooled mixture of suitable proportions of acetylene 
and hydrogen in a bulb connected with a cooled receiver 
for the alcohol formed. 

With proper regulation the process is said to give the 
maximum yield of alcohol, there being no further oxidation. 

— T. F. B. 

Camphene free from (Jhlorine ; Production of . Chem. 

Fab. auf Actien (vorm. E. Scheriug). Fr. Pat. 321,851, 
June 5, 1902. 

The haloid cornpound.s of jiinene are beatetl for a consider- 
able time at high temperatures with afpicous or alcoholic 
ammonia. 

For instance 10 kilos, of pinene hydrochloride arc heated 
with 8 kilos, of ammonia (sp. gr., 0*910) for 20 hours at 
210 ° — 220° C. in an autoclave. The yiebl is about 90 per 
cent, of theory. The word “ camphene ” covers all com- 
pounds obtainiMl by the dehydration of borneol and 
isoborneol, 

See also Eng. Pat. 26,618, of 1901 j this .fournal, 1902, 
1553; and Fr. Pat. 321,746, of 1902; tliis Journal, 1903 
229.— T. F. B. 

Camphene free from Chlorine; Production of . Chem. 

Fab. aut Actien (vorm. E. Scheririg). Fr. Pat. 321,864, 
June 6, 1902. 

See Eng. Pat. 26,018 of 1901 ; this Journal, 1902, 1553. 

-T. F. B. 

Camphenilide gf Acetone; Production of Perfumes from 

. Chem. Fab. auf Actien (vorm. E. Schering). 

Fr. Pat. 321,878, June 7, 1902. 

Camphenilide of acetone, prepared by Claisen’s or Kaiser's 
method by condensinjg campheuilaldehyde with acetone, is 
used after suitable dilution, as a perfume, either alone or 
mixed with other odoriferous substances. 

Camphenilide of acetone has a boiling point of 
147° — 150° C. under 22 mra. pressure. — T. F. B. 

" Saccharin ** with Ammoniacal Compounds ; New Coni' 

pounds of . Oivaudan. Fr. Pat. 322,096, June 14, 

1902. 

Thr cla^ covers ^* ali compounds of ' saccbiriii vjth 
every seyies of ammoniacal compounds,*' : ^ 

The gaits of saccharin with mono-, dir, and, trimatikyW 
sxnine, gS. well as the corresponding ett^htminogi ^liaf a 
been prepared. . 
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Saccharlnate of monometbyUmioe i§ prepared by inixitig 
aq neons solutions of metbylamine and ** sacoharin *’ in equi- 
molecular proportions, and evaporating the mixture in vacuo. 
The resulting compound has a molting point of 2 56 * 5° to 
157’ C., and, on analysis, is found to correspond to the 
formula — 

Tbo other compounds are prepared in a similar manner. 

The sacebarinates described are very soluble in water 
and alcohol, but insoluble in chloroform, benzene, carbon 
bisulphide, petroleum spirit, ether, &c. 

The salts obtained with tertiary amines appear to be 
rather less stable than the others. — T. P'. 13. 

Flask for holding Ethyl (Chloride and other Volatile 
Liquids. H. Goetz. P>. l*at. 322,141, May 30, 1902. 
1., page 2H8. 

. XXI.-PHOTOGEAPHIC MATERIALS 
AND PROCESSES. 

Playertype ; Note on . J. Ifort Plaver. 

The Phot. J.. 1903, 43, 1^>. 

Tuk author Bnds that better results may he obtained in the 
Playertype process by using a chloro-bromide paper very 
senUtivo to gas-light, instead of the ordinary paper ; yellow 
light may also be substituted for the green light hitherto 
used. 

The process recommended is as follows ; — A yellow 

screen ** is prepared by enclosing a layer of a solution of 
pieiieacid (5 grs. in 16 ozs. of water, with about 5 drops 
of hydrochloric acid), between two thin glass plates inch 
apart, cemented together to form a watertight cell. 

The subject to be copied is laid, face upwards, on a sheet 
of glass, a piece of gelatin chloride paper is placed, film I 
downwards, on the subject, and the screen laid on top of 
the paper, the whole being weighted if necessary. Exposure 
is made to daylight (about 30 seconds), and the paper 
developed. A convenient developer is hydroquinoue (3 grs. 
to the oz ), with addition of concentrated caustic soda 
solution as required. 

The negative thus obtained is printed in the usual way in 
direct daylight, the same developer, with I to 2 grs. of 
potassium iodide to the oz., being used.— T. F. B. 

Isocyanines ; Sensitising Action nj the so-called . 

A. Miethe, Ghem. lud., 1903, 26, [-3], 54—55. 

Although cyanin (iodoaniyl-qiiinoliiie-lepivline) acts in 
the orange part of the spectrum as a most cfiic'ent sensitiser, 
it possesses certain disadvantages, being insoluble in water, 
imd having a tendency to produce spotting and fog on the 
photographic plate. The author has prepared a series of 
homologous compounds to tho>e obtained by Spaltcholz 
ranging from iodomethylquiooline-quiimldme to iodohexyl 
quinoline-quinaldine, as well as some dyestuffs, in which tw’o 
different alkyl groups are present. Further, in some of the 
compounds, iodine was replaced by bromine. All the dye- 
stuffs are r^ to violet, and show a general absorption dis- 
tinct from that of amylc 3 aDin. The substances are soluble 
in water and alcohol, but require frequent crystallisation 
to obtain them free from by-products which are formed 
in large quantity during the reaction. The methyl and 
ethyliaocyanins are especially valuable for preparing pan- 
chromatic dry photographic plates which have an equal 
sensitiveness over the whole spectrum. For practical pur- 
poses, the ethylisocyanin is to be preferred, since the curve 
of sensibility of this product does nn^f^xtend too far into 
the red, so that it is possible to work with plates treated 
with this product by a tolerably bright red light. Very 
small quantities of the isooyanins are required, and in order 
to obtain tbe maximum panohromatic sensitising 
0*016 grm. per litre of emulsion is sufficient, or immerhion 
of the finished silver bromide plate for 1—2 mins, in a colour 
solution containing 1 part in 50,000. — T. A. L. i 


PyrogaUol Developers with Caustic Alkalis. E. Valenta. 
Fhot. Corr., 1902 , 39, 703 . Chem. Zeit., 1903 , 27, [11], 
Eep. 32 . 

As is well known, it is not possible to make use of pyro- 
gallol developers containing an excess of caustic alkali, 
since such liquids rapidly turn dark brown in the air and 
yield developed prints which are completely veiled over. 
The cause ot this is the ready decomposability of the tri- 
phenolate formed by the excess of alkali, lu addition to 
the triphenolates, mono- and di-derivatives, of the types 
CfiH^COHXONa)- and CfiHa(OH) 2 (ONa), exist, and the 
author has made cxperimeuis to find out whether these 
latter are as unstable and unsuitable for developers as the 
former. It is found that, when a caustic alkali is added to 
a pyrogallol-sulphitc solution in the proportion required for 
tbe formation of a monoalkali-pheuolate, gnq|^aiid almost 
colourless developers are obtained, which (witlr, the excep- 
tion of the lithium developer) act much more quickly than 
pyro«allol- 80 (lium carbonate developers. Of the dialkali- 
phenolates only the lithium compound can be employed. 
The negatives obtained with these developers show good 
gradation. The following formula is recommended : 
A. 160 grms. of crystallised sodium sulphite, 600 c.c. of 
water and 25 grms. of pyrogallol, made up to a litre with 
water, ii. 11*5 grms. of potassium hydroxide (or 8 grms. 
of tbe sodium compound), dissolved in 1 litre of water. 
Equal parts of a, b, and of water are mixed for develop- 
ment. — T. II. P. 

I Trioxy methylene in Photography ; Use of — •. A. and 
i L. Lumi^re anti Seyewetz, Monit. Scient., Feb. 1903, 
17 , 109 . 

The authors propose the use of combinations of trioxy- 
methylene and sodium sulphite in photographic developers, 
instead of caustic alkalis or alkali carbonates. They find 
that 3 grms. of trioxymethylene and 100 grms. of anhy- 
drous sodium sulphite make a good mixture, nine parts of 
which, together with a little potassium bromide, are used 
with one part of pyrogallol in 100 parts of water. The 
mixture of trioxymethylene and sodium sulphite acts pre- 
cisely like alkalis in developers, viz.^ as an accelerator ; it 
found to work equally well with other phenolic developers. 

The advantages of this substance over alkalis lies in the 
fact that it has a tendency to render gelatin insoluble, and 
to toughen it. 

The mixture of trioxymethylene and sulphite may also 
be used with advantage in the combined toning and fixing 
for photographic prints in place of alum ; but the pro- 
portions most suitable are diflerent. v/z., five pirts of trioxy- 
raothylene, one part of anhydrous sodium sulphite, and 
four parts of sodium chloride. This mixture has am 
alkaline reaction, hcncc it does not tend to cause precipita- 
tion of sulphur from the thiosulphate as alum does, thus 
rendering the presence of traces of thiosulphate less harm- 
ful to the finished print. — T. F. B. 

English Patents. 

Nitrocellulose Films and Varnishes ; Manufacture of . 

H. Liittke, Wandsbeck. Eng. Pat. 24,955, Nov. 13, 
1902. 

Nitkoolycekin is substituted for the gum, oil, or camphor 
used to render the nitrocellulose pliable. 

Suitable proportions are 15 to 30 per cent, of nitro- 
glycerin for films, and 10 to 15 per cent, for varnishes. 

In addition to being equally suitable in other respects, 
uitniglycerin is said to have the advantage for photographic 
purposes over the oils or other substances used, in that it 
has no solvent action on the emulsion layer which is applied 
to the film.-T. F. B. 

Intensifying Negatives / Solution for — . F. S. Ogilvie, 
Newcastle ; from C. A. Ogilvie, Wellington, N.Z. Eng. 
Pat. 5108, Feb. 28, 1902. 

The solution consists of mercuric iodide dissolved in excess 
of potassium iodide solntion. The proportions are, approxi- 
mately ; mercuric chloride, one part ; potassium iodide, 
three parts ; water, 90 parts ; the components h^ng dis- 
solved separately^ and the iodide run into the solution of 
morouric chloride. — T. F. B. 
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PkUograpkie PrinU j Pteparaiicm of — — , fbr Taming* 

T. Bakery Melbooroe. Bog. Pat. 24,019, Nor. 8. 1902. 

The prints are immeraed in a solution of a lolnble chloride, 
bromide, or iodide, or a mixture of these compounds, of 
such a strength that thej absorb Just enough haloid to 
lender insoluble the soluble silver salts, leaving no iojnrious 
excess of haloid in the print. 

A suitable strength is 1^ grs. of sodium chloride in 1 ox. 
of water, the prints being allowed to remain in the solution 
for about a minute. 

The haloid bath is used with or without the addition of 
a substance which hardens gelatin (aluminium salts, chrome 
alum, tannic acid, or formaldehyde). 

A solution containing grs. of sodium chloride, and 6 
grs, of aluminium sulphate in 1 os. of water is recom- 
mended. — T. F. B. 

Photographic Decoration ; Vitrifiahle — . L. Crabtree, 
Newark, N. J., Assignor to S. T. Aston, New York. 
US. Pat. 719,197, Jan. 27, 1903. 

An emulsion of a mineral colour and glycerin with gelatin 
is applied to some medium to form a coated plate, which is 
sensitised with potassium bichromate. This plate is exposed 
under a negative, and applied to the article (china, glass, 
&c.) to be decorated. The whole is treated with hot water 
to remove the carrying medium and wash out the soluble 
portion of the gelatin , and the article dred to destroy the 
remaining gelatin.— T. F. B. 

French Patents. 

Developing Bands of Photographic Films ; Process and 
Apparatus for — . Soc. Voltz, Weiss, and Co. Fr. 
Pat. 321,397, May 24, 1902. 

The apparatus consists of an adjustable frame, fitted with 
guides &c., on which the strip of film can be Axed. As the 
development of each portion of Aim is Anished, the portion 
is covered with a la^er of a suitable substance such as 
gelatin, celluloid or mica, thus stopping development. 

— T. F. B. 

Photographic Intensifier ; Process for Making a Solid , 

in a Stable Form. Soc. Anon. Fab. de Plaques S^ohes 
(C. Schleussuer). Fr. Pat. 322,311, April 16, 1902. 

This intensiAer consists of a mixture of mercuric iodide 
(prepared by the dry mixing of suits of mercury with 
iodides) with anhydrous sodium sulphite or thiosulphate. 

— T. F. B. 

XXII.-EXPLOSIVES. MATCHES, Etc. 

English Patent. 

Steeping or Soaking and Draining ; Centrifugal Mojchi- 
nery or Apparatus /or — — [JVifra/mg Gun-Cotton^, 
J. B. Alliott. Eng. Put. 3177, Feb. 7, 1902. I., page 287. 

XXin.--ANALYnCAL CHEMISTRY. 

APPARATUS. 

English Patent. 

Gas Testing ; Improved A rgand Burner for — , 

W. Grafton, East Ham. Eng. Pat. 22,873, Oct. 21, 1902. 

To improve the illuminating power of the No. 1 London 
Argand burner, the inventor proposes to rednce the internal 
air passage by a small annular reducing piece, preferably 
0*37 in. in internal diameter, and to vary the height of the 
glass chimney according to the illuminating power of the 
gas to be consamed : e.y., 4 in. for carburetted water-gas of 
t4-oandle power, and 4j — 6 in. for mixtures of coal-ra and 
water-gas of from 14 to 16-oandle power, the internal 
diameter of the chimney being 1 J in. in all cases.— C. S. 

INORQANIC-^QUALITA Tl VE. 

Stannoua Salts f Use of Sodium Nitroprussidc for the 

Detection of J. Fag^. Ann. Chim. anal appl., 

7, 442—444. Chem. Centr., 1908, 1, [4], 289. 

If a few drops of sodium nitrepmieide solution be added 
to a dilute alkaliiie splurion of a staAnous salt, a permaneat 


greyish-’fed coloration is ptodnoed, whleh, da the addition 
of a small quantity of hydrochloric acid ohmoges to blue, 
whilst the colour b completely destroyed by an axoeis of 
the acid. If to the decolorised solution, potassium fdSrl- 
cyanide solution be added, a precipitate of TumbulPs bluo 
is prodneed.— A. S. 

Cobedt, in the Preeence of Nickel i Detection of 
0. Beichard. Zeits. anal. Chem., 1903, 42 , [1]* 
10—14. 

Solutions of sodium orthoarsenite and cobalt nitrate, when 
mixed, produce a bulky, slimy precipitate of basic oobaltous 
arsenite, Co^AfuOio; the nickel salt formed under similar 
conditions has the eoroposition Ni| 4 As 30 |;. Both salts are 
soluble in potasAiaiu cyanide, but the cobalt compound, 
when suspended in water and treated with barium peroxide, 
gradually oxidises and forms black cobalt sesqui-oxide, 
whilst the nickel compound is unaffected. The higher oxide 
of cobalt is insoluble in potassium cyanide, so the two 
metals may be separated at this stage. 

A mixture of cobaltous and nickelous oxides are sepa* 
rated by the same treatment, and the method has genml 
application in the following instances : — 

(1) Mixtures of soluble nickel and cobalt salts, from 
which the sub oxides may be precipitated by means of 
alkali. 

(2) Mixtures of insoluble oxygen salts, if the metals are 
present in the lower forms of oxidation. — R. L. J. 

Molybdenum Compounds g A Sensitive Test for — , 

L. Spiegel and T. A. Maass. Ber., 36 , [9], 512 — 515. 

One part of colourless phenylhydrazine is dissolved in 4 
parts of 50 per cent, acetic acid. Of this solution, 5 c.c. 
are added to the liquid which is to he tested for molyb* 
denum, and the mixture is boiled for 1 — 2 minutes. A red 
colour is developed if molybdenum be present. In doubtful 
cases the liquid, after cooling to about 50’ C., is shaken up 
with a few drops of chloroform or acetic ether, when the 
red colouring matter passes into the organic solvent and is 
distinctly perceived, when the latter Aoats on the surface, 
even when the liquid under examination would otherwise 
obscure the colour. The test reveals the presence of 
0*00001 grra. of molybdenum, or even less, in 10 e.o. of 
solution. Tungstates, vanadates, antimonistes, chromates, 
and salts of tin, iron, manganese and uranium, do not 
interfere. Arsenic acid, in very concentrated solutions, 
gives a yellowish-red colour with phenylhydraxine, but 
this is accompanied by the separation of benzene. In some* 
what dilute solutions this colour is not developed, and in 
any case extraction with chloroform serves to distinguish 
it from the molybdenum coloration. 

It is essential thst an excess of phenylhydrazine he used. 

— H.a 

INOBOANJC’-^QUANTITA TIVS. 

Indicators; Report of the Commission of the Fourth 
International Congress of Applied Chemistry on — — . 
Q. Lunge. Zeits. angew. Chem., 16, [7], 145—148. 

The Gommission was appointed to report on the desirability 
of recommending uniformity in the use of indicators in 
volumetric work, at any rate in commercial and reference . 
analyses. The part of the report now published in abstract * 
refers to alkalimetric indicators. The Commission recom* 
mend that methyl orange (they deprecate the use of the 
alternative term Meliantkin) should always be uwd for the 
determination of caustic and carbonated alkalis and of 
strong mineral acids, and for certain other epeciAc casea 
mentmned in the analytical text-books. Methyl orange 
can be readily prepared from aulphanilic acid and dimethyU 
aniline, or it can he bought in a state of purity as the free 
acid, in violet scales. The sodium salt, as a yellow powder> 
is also obtainable, but is often adulterated with dextrin and. 
other substances, and should not be bought exc^t under 
guarantee of its purity. For the determination of o^anid 
acids the Commission recommend phenolphtlialein as 
indicator. For borates, siKcates, aloaunatee, epaaiali:; 
methods must be adopted.— J, T* D. . 
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Morfc Acid anJt Aeidci Simuiianeous VoltimdHe 

VctcfmintAion qf ' ^<*> 1 ^, W* Uerz. Zeit«. cu^org* Ch«iii.| 
88^ d&a— ^54;/ Cbem. Centr., 190a, 1, [6]» 860. 

It i» known that toluitbiui of horio acid can be titrated, with 
phenoIphthalelQ as ihdieaW, if the acid be converted iatoa 
strongly idissoqiated alkyl ^rto acid by the addiifbn of an 
alcohol (glycerin^, nannitol, ficc.). This method is not 
dp^icable if a strong acid be present, as phebolpluhaletn is 
not without action On free bone acid. If, however, in suph 
oases, nitrophenol be used as indicator, the point of neu- 
tralisation of the strong acid in the mixture is shown dist- 
inctly, asMl the boric acid may subsequently be determined 
by adding mannitol and titrating in presence of phenol- 
pmbaleln as indicator.— A. S. 

Atnmonium Nitrate^ Molybdenum Solution for the Deter^ 
mination of Phosphoric Acid; Preparation of the — . 

' A, Mercier. Bull. Acad. voy. Belgique, 10, 8t<9 — 393. 
Chem. Centr., 1903, 1, [ 6 ], 859. 

The author has examined the various methods which have 
be^ proposed for the preparation of the ammonium nitrate* 
m 4 ^bdenum solution, and he finds the following to be the 
most satisfactory : — 100 grms. of molybdenum trioxide .are 
•dissolved in 144 c.c. of a 10 per cent, solution of ammonia 
(sp. gr. 0*^9693), the liquid is diluted with water to .500 c.c., 
and poured into one litre of nitric acid of sp. gr. I * 20 . 

‘ ^ — A.S. 

JUimdn esa of Water ; Determination tf — . W. Peters. 
Ipoth.-Zeit., 1903,18, 25. Chem.-Zeit., 1903, 27, [U]. 
Rep« 2 U 

For the determination of the hardness of waters containing, 
besides calcium salts, larger quantities of magnesium salts — 
as is the case with river-water into which the wastewater 
from potassium chloride factories is led — the author recom- 
uaends the following method: — 100 c.c. of the water con- 
Caining a few drops of alizarin solution are titrated at 100 ° C. 
with decinormal hydrochloric acid until the red colour 
•of the liauid changes to yellow, and remains so after con- 
iinued bmling. Multiplication qi the number of o.c. of acid 
used by S ' 8 gives the degrees of temporary hardness on the 
German, scale, since 1 c.c. of decinormal acid corresponds 
with 2*8 mgrms. of CaO. A known volume, in excess, of 
u paixture of equal proportions of decinormal sodium car- 
bonate and decinormal sodium hydroxide solutions is then 
added, the liquid being , then boiled for a few minutes and 
aflerwftrds cooled to 15° C., and made up to 20 (i c.c. The 
•excess of alkali is then measured by titrating lUO c.e. of the 
filtered liquid with decinormal hydrochloric acid, using , 
methyl qraoge as indicator. By multiplying by 2*8 the ! 
Slumber of c.o. of decinormal alkali, calculated on 200 c.c. i 
•ofs the filtrate used, the total hardness of the water is ; 
obt^nvd in German degrees. — T. H. P. 

ORGAN W^QUAUTATIVE. 

O^oUphony in Naphthalene ; Qualitative Detection of ' 

Smidl Quantities of . B. Hodurek. Oesterr. Chem.- i 

Zeit.f. 6 , ^^55. Chem. Centr., 1908, 1, [5], 300. j 

Iv pure naphthalene be melted in a test-tube with a trace of 
dolopfaony, and then concentrated sulphuric acid be allowed 
to run down the side of the tube, a corufiower-blue coloration I 
48 produced at the zone of contact of the naphthalene and the ; 
ncid. The uaf^thalene must be at such a temperature that it j 
will not solidify on adding the sulphuric aoid. On gentle 
abaking, the colour spreads tbroughemt the niiphthaleue i 
tayer, Dufr the sulphuric aoid remains uncoloured. This | 
test forms a sensitive reaction for the detection of the | 
emallest quantities of rosin in pure na^thalene. Solutions I 
of rosin in toluene and the higbe^brnling coal-tar hydro- I 
carbons give the reaction in the same manner as the 
naphthalene soluiion, but the liquid must be at a sufficiently 
high temperature. With a solution of rosin in chloroform, 
the blue coloration with sulphuric aoid only appears after 
the addition of acetic anhydride* blue colour of the 
naphthalene layer dlMppeara immediately on the addition 
•of a few drops of alcohol, ether, acetone, glycerin, or 


formaldehyde, whilst the sulphuric acid bSeoraee coloured 
red. The addition of a large quantity of ehlorofenn 
produces a similar result. — A. S. 

jf^lmond Oil {Fixed) / Detection of Peach Kernel Oil 
in' — A. Chwolle.**. Cliem.-Zeit., 1903, 27, C4]» 
through Pharm.-Z 3 it., 48 , [li]i lf)2* 

Av equal volume of the oil to be tested is poured upon 
nitric acid of sp. gr. 1 * 420 ; a similar quantity of a 
1 per 1,000 ethereal solution of pbloroglucinol is then added 
and the whole vigorously shaken together. Peach kernel 
oil gives, under these conditions, an intense raspberry-red 
colour, with a shade of violet. Almond oil gives only a 
faint rose-red colour. The addition of 10 per cent, of peach 
kernel oil to almond oil may be detected by this reaction by 
comparing the tint given with that obtained from pare 
j almond oil.-^J. U. B. 

I Apomorphine in Morphine liydrochlortde ; Detection of 

j . Hehth. Pharm. Post, 1902, 755; through Pharm, 

I Centralh., 44 , [7], 95. 

I Thu substitution of a 5 per cent, solution of potassium 
bichromate for the potassium carbonate solution generally 
employed is recomineiided. The reaction obtained is 
! sharper, and there is no loss of time, since oxidation of the 
I apomorphine is quickly accomplished by the bichromate. 

I One drop of the reagent is added to 5 o.c. of a 1:30 
I solution of the morphine salt. Ou shaking out with 
; chloroform that solveut removes, and is coloured by the 
! oharacteristio reddish-violet oxidation product, even if so 
I little as 0*03 per cent, of apomorphine be present in the 
; original salt taken. — J. O. B. 

OROANIC-^^QUANTITATIVE. 

' Creosote; Rapid Dtiei* mination of Phenol in — . 

1 K. Micbonneau. J. Pharm, Chiin., [7], 17 , [4], 161. 

j The presence and, approximately, the amount of phenol in 
creosote may be determined by means of the solubility of 
phenol in a mixture of glycerin and water as follows; — 
Fifteen c.c of creosote are mixed in a 50 c.c. graduated 
cylinder with 5 c.c. of glycerin. The solution is then made 
up to 50 c.c. with water, well shaken, and allowed to separate. 
The volume of the separated creosote is then read, and the 
supernatant liquid decanted. Water is again added up to 
50 C.C.; agitation, separation, and reading are repeated. 
Decantation is again performed, a third washing with water 
made, and the third reading of separated creosote taken. 

Pure creosote thus treated gave 14*3 c.c. of insoluble 
residue with the second and third washings. Creosote con- 
taining 10 per cent, of phenol showed 14*3 c.c. after the 
second washing, and 13*5 c.c. after the third. A mixture 
of creosote containing 20 per cent, of phenol showed 
13*3 c.c. of creosote at the third washing, and one contain- 
ing 40 per cent, of phenol only 12 c.o. under like conditions. 

— J. O, B. 

Shellac $ Analysis of>^ E. J. Parry. Chem. tind 

Druggist, 1903,62, [ 1201 ], 175 — 178. See this Journal, 
1901, 1245 ; 1902, 782.) 

Detection of Rosin, — A method, based on tba solubility 
of metallic salts of the acids of rosin id light petroleum 
spirit, allows of the detection of 5 per cent, of rosin. The 
sample of shellac is dissolved in a little alcohol, the solution 
poured into water, and the fine impalpable powder which is 
precipitated is collected and dried. It is then extracted 
with light petroleum spirit, and the solution shaken with a 
little water containing a trace of copper acetate. If rosin 
is present, the petroleum spirit will be coloured emerald- 
green. 

Determination Approximately accurate results 

are obtained by a determination of the iodine-absorption 
value. The iodine value of rosin may be taken as 125 per 
cent., whilst that of pure shellac was found, by the ex- 
aibiDatina of a large numbef of samples of known origin 
and purity, to be, on the average, 8 — 9 per cent For 
purposes of calculation, the author recommends taking the 
iodine value of shellac as 9 per cent. For confirmatory 
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poipotes, d«termiDatioD8 of the iMsid value and ester value 
are useful. The average acid value of shellao is about 60, 
and the ester value, abpu^ 150 { whilst for rosio, the 
corresponding figures are about 165 and 0—6. 

Thd author finds, also, that the percentage of rosin can 
be determined approximately by a modification of Gladding 
and TwitchoU’S method for the separation of fatty and rosin 
oils} 0*5 grm. of the sample is dissolved in the smallest 
possible amount of alcohol, the solution is neutralised with 
alcoholic potash, using phenolphthalein as indicator, 
poured into about 100 c.c. of water, and a solution of about 
0*5 grm. of silver nitrate added. The silver salts of the 
reain acids are soluble in ether, whilst those of the shellao 
acids are insoluble. The liquid is .extracted twice with 
ether, the ethereal solution filtered, washed three times with 
water, and then well shaken with dilute hydrochloric acid. 
The resin acids set free remain dissolved in the ether. The 
ethereal solution is well washed with water, filtered, 
evaporated in a fared dish, and the residue dried to a 
coustant weight. The results are rather high, owing chiefly 
to the slight solubility of the neutral constitueuts of shellac ^ 
iu ether. In four determinations with samples' contaioiDg 
known amounts of rosin, the results were irom 2*3 to 
3*4 per cent, above the theoretical figures. (See also this 
Journal, 1888, 391,682} 1897, 364.)--A. S.;' • / 

Tannin f Determination of — ' H. Cormimhoeuf. Ann. 
Chim. anal. appl.,‘ 7 , 452. Chem, Ceutr., 1603,1, [4], 
258. ■ ' ■ 'V' - 

Thu author has examined (he method of . Crouzel (this 
Journal, 1902« 1560), but finds it to be wholly unreliably. 
The precipitate \yith antipyriue is easily soluble in water ; 
indeed, o^ stauding, it re-dissolves in' the mother«liquor. 

'~A. S, ^ 

Cane Sugars anti Syrups } Determination pf Water in 
— . H. O. Priasea< Geerligs. Me<iedee1ingen Van het 
proefstation voor surkerriet iu West Java *lCag6k**te 
PekalOdgan, [50], 1—5. Chem. Centti., 1963, 1; [6], 
365, 

GrNNiNa, in a paper read before the International Congress' 
of Applied Chemistry in Brussels, expressed doubts as to 
the reliability ot the determination of water in cane sugars' 
by drying at 107® — 108° C., owin/ to the fact that at this 
temperature, volatile acids are formed. The author has 
made experiments on the 8ub;fect, aud finds that the amount 
of water in a good commercial sugar can be d'etermined ! 
quite well by drying for two hours ai 103° — 107° C. For 
the determination of water in lower-grade sugars, the sample 
is dissolved in a little hot water, a piece of filter-paper 
impregnated with the solution, and the p^per then dried to 
constant weight (for about four hours) at 105° C. — A. S. 

Syrups f Btix Determination of . ’H. C. Prinseu 

Geerligs. Mededeelingen vun het proefatation voor 
suikernet in West Java ** Kagok ” Ce Pekalongau, [59], 

6 — 24. Chem. Centr., 1903, 1, [6], 364. 

Thu tables used in the cane*sugar industry for ascertaining 
the degree Brix of juices and syrups ; those giving the 
ratio between specific gravity aud degrees Brix ; and those 
giving corrections for temperature, are based solely upon 
constants that have been obtained by the examiuation <^f 
^charose solutions. The use of these tables tberelore 
implies that the solid substances present with saccharose in 
the products mentioned influence the degree Brix in the 
same manner as saccharose itself. The author has made 
experiments to determine how far this assumption is 
correct, and he concludes that whilst the degree Brix 
indicates fairly accurately the amount of solid substances 
present in those products of which saccharose is the main 
constituent, this is not so in the case of impure producis, 
such as molasses, &c. The accumulated non-sacchariue 
constituents of these impure jproducts, especially' the salts, 
have, in solution, a higher specific gravity than saccharose ; 
consequently the degree Brix. indicates too large a per- 
centage of solid suteiances. For purposes of compgrisop, 
however, determinations of the degree Brix onder similar 
cos4itiona of ooiieentratio& and teo^ratore are safilcient. 
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CelbUose ; Det&rminaiion of , Si hiid J. Btritgr. 

, Biedermnnn's Gentralbl., 1902, 868 }' Ann.'do 
Chim. anal., 8 , [ 9 ], 77. , 

The method is based on the property of the hon-oeltuloee 
coDEtituento of wood of being rapidly transfbrnied into* 
soluble products by the action of potassium j>6rm4hginiate 
in the presence of nitric acid. One to five grms. of the 
substance, iu a finely-divided state, are allowed to swell ihi 
nitric acid ; the pri^uct is then treated, whilst cool, and 
constantly agitated, with a 3 per cent, solution of potassium ; 
permanganate, until the violet colour is persistent for > 
half an . hour. This addition of permanganate should , 
occupy about two hours. The excess of permanganate is. 
then decomposed, and the precipitated oxide dissolved by 
the addition of sulphurous aoia, or of sodium bisulphite 
and dilute sulphuric acid. The residue is collected, washed, 
macerated at 60° C. for 45 minutes with solution of : 
limmonia (25 per cent.), filtered off, washed, first, with hot 
water, then with alcohol, and afterwards with ether, .add 
finally dried and weighed. — J. 0.,B. i 

Be'duciny Sugars ; lodometric Determination of — 

Buisson. Bull, de T Assoc.. des Chin, de Suer, et dc ' 
1903, 20, [7], 740— 741. 

In a previous note fthis Journal, l603, 48). , the authpry 
pointed out a method of (letermining reducing sugars i]by‘ 
using potassium ipdldu to titrate the Fehling solutipur' 
Since potassium iodide can only be pr^ared free , from ^ 
iodate with diificulty, he has sought to replace i^by an<^er.\ 
iodide free from this impurity, iodide, of zinc is free fB>m ' 
this defect. It is prepared by lutroduciug into a 500 
flask 8») grms. of doubly sublimed iodine wi*n 366 oif., 
water' and 80 grms. of finely granulaied zinc. The action 
proceeds iu (be cold. Should heating occur, the flask is 
cooled to ayc^id aqy vpl^filisatiop c»f ipdine. In 24 hpurs . 
the solution is almost* coloiirletl^ ; ^it is healed, uhtU 
colorised, cooled, aud made up to the mark. The liquoY ik-* 
filtered, and kept with a few pieces of granulated zinc. 

Kach iOOo.c. rapresepted 20 grms. of iodide ; ' the solatidd 
is about 23° He. It is slightly acid.— L. J. do'W, 

Starch [m Fodder Materials'] ; Determination of—^, 
St. Weiser and A. Zaitschek. Pflttger's Arch., 93 , 08 — 
127. Chem. Centr., 1903, 1, [4], 254. ; 

By the ordinary method of starth determioation (solution i 
of the starch by boiling for four bourn ih‘ an autoclave, t 
inversion of the dissolved starch by hydrochloric acid, and '' 
determination of the reducing power of the liquid by means * 
of Fehling’s solution), the results obtained are too high, 
because pentosans are invariably dissolved with the starch, ‘ 
and these on inversion yield reducing substances. The ' 
pentoses formed maybe determined by Tdllens'' furfural- J 
phbioglucide method, but in order to know how great a 
portion of the redaction observed after inversion is to be ' 
attributed to the pentoses, it is necessary to have data as to • 
the leduciug power of pure arabinose and xylose. For this' 
purpose the authors give two tables, from which it appeara 
that the reducing power of arabinose and xylose decreases 
with increasing concentration in an exactly similar mahoer * 
to that of dextrose. Also, at any defiqite concentration the • 
reducing power of dextrose is about the mean of those of 
arabinose and xylose. The amount of pentoses found by * 
the pbloroglucide method can thus be calculated to dextrose 
aud the result deducted from the total amount of dextrose.. 
In this way the authors found that in previous starch deter- 
minations, in which the pentoses were not allowed for, tbe- 
results obtained differed, according to the amount of pen- 
tosaus present, by from 3 to 36 per cent, from the correct 
figure. — ^A. 8. 

Hydrazine f lodometry of E. Bupp. J. prakt» ' 

Chem., 1908, 67 , [2 and 3], 140—148. 

Tbs method of determining hydrazine volumfitrically, de* , 
sorib^ by Stolid (this Journal, 1902, 1851), bM bOitQ. 
already given by Bpiess} wbo.rfound that the ^ydraaino^ 
solotbm should be mixed with excess Jiddim idlutbih 
end a substaaee^preferably soditp aoe^ 0* 
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botasfiQin tartrate^f6r neutralising the hjdriodio add 
lormedt the excess of iodine being determined by titration 
after 15 minutes* standing. — T. H. P. 

Phenols g Determinatiim of , in Medicinal Substances, 

K. Borrai. J. Pbarm. Cbim., 17, [3], 98 — 100. 

A QUANTITY of material containing approximately 0 * So to 
0*80 grm. of phenols is introduced into a distilling flask 
with about 75 c.o. of urater and 2 or 3 c.c. of hydrochloric 
add. The apparatus is connected ^ith a condenser and 
40 to 50 c.o. of liquid distilled over. This first distillate 
is set aside* another 40 to 50 c.c. of water are introduced 
into the flask, and a second distillation conducted. This 
will generally remove the la^t trace of phends, hut, as a 
preoaution, a third distillatioo should bs performed, the 
distillate tested with bromine water, when, if a precipitate 
be obtained, a further repetition of the process must be 
performed. 

When phenols of high molecular weight are present, 
these frequently separate in a solid form, in the condenser 
tube or in the receiver. They should be washed down with 
a of water. The insoluble phenols in the distillates are 
thev collected on a tared Alter, dried over sulphuric acid, 
and weighed. 

The flitrate is treated with an excess of bromine water ; 
the soluble phenols thus precipitated as bromophenols are 
allowed to settle for 24 hours, then collected, washed, dried 
over sulphuric acid, aod weighed as bromophenols. The 
amount of br<troioe in these bromophenols is then deter- 
minld, in the usual manner, after ignition with lime, as 
silver bromide. Bepresenting the bromophenols as Pn« 
the soluble phenol as Pg, and bromine as B, the weight of 
the soluble phenols present will be found by the equation — 

Pg«PB~B + ,ArB-PB-i»B. 

The total phenols are the sum of the soluble and insoluble 
plieilols.* J. O. B. 

XXIV.-SCIENTmC & TECHNICAL NOTES. 

Pitchblende g J*Jmanatinp Substances from . F, Giesel. 

Ber., 36f [2]» 342—347. 

Thm. author criticises the observations of Butherford (this 
Journal, 1902, 196, 795), and describes the chemical and 
physical propenies of emanating preparations which he has 
obtained from tbe rare earths of pitchblende, aud which 
have not lost any of their emanating and radiating power 
in six months. Thorium is absent from these preparations. 
Tbe emanation can apparently be absorbed by porous 
•ubstances, and can be carried off by a current of air, which 
can then cause a screen of xinc sulphide, if unvarnished, to 
Tbe air stream discharges au electroscope at once. 
When the preparation is brought into an electric field, the 
emanation is urged in tbe direction of the negative from tbe 
positive electrode, and must itself be positively charged. 
Whether it consists uf the positive ions, or merely the 
TppQur of the substaoce itself, is uncettaiii. The emanation 
of new substance is very different from that of radium, 
and the author proposes the name E rays” for the 
radklioiu-^-H. B. 

Amorphous Sulphur ; Jpjtuence of , on the Solidifying 

Point of Liquid Sulphur. A simith aud W. B. Holmes. 

2eits. physik Chem., 43, 469 — 48o. Chem. Centr., 1903, 

1, t«3. 274. 

Kustkr (Zeits. anorg. Chem., 18i 869) found that tbe 
conversion of liquid sulphur into amorphous sulphur hy 
heatiog is most comple e at 448"^ C., at which tompemture 
a yield of 84*2 per cent, of the laittr is attained. The 
authors have quantitatively determiuod how far the presence 
of amorphous sulphur produces a IqpiSViuf of tbe melting- 
point (1 19 * 25** C.) of crystalline sulphur. Jt was found that 
this lowering was proportional to the amount of amorphous 
sulpbui! present in the liquid sulphur at the moment of 
solidifleation. No notable diminution of tbe amorphous 
eulphur by conversion into the soluble (in carbon bisulphide) 
form occurs during the solidification of the melt, but on 
long keeping, imd also by prolonged heaflog at 70®— 100° C., 


the amount of amorphons sulphur is reduced. For example, 
within a period of six months, the amount of amorphous 
sulphur in a sample decreased from 6*92 to 6*88 per cent., 
also a mixture courainiug 2*8 per cent, of amorphous 
sulphur gave, after being heated for 10 hours at 70® C., only 
0*57 percent., whilst ou being further heated for some time 
at 100® C.. the whole of the amorphous sulphur was converted 
into the soluble form. 

Pure amorphous sulphur, when extracted five times with 
cold carbon bisulphide, dissolves to the extent of 4*7 per 
cent. ; the solubility becomes mu»jh greater, however, on 
admixture with soluble sulphur. For example, if a mixture 
of two parts of amorphous with 98 parts of soluble sulphur 
be extracted with carbon bisulphide, 13 per ceut. of the 
former is dissolved. — A. S. 

Tar Hydrocarbons g Auto^Oxidation of some . 

M. Weger. Ber., 1903, 36 , [2], 809—813. 

Highly purified specimens of tbe cumenes, hydrindene, 
and tetrabydronaphthalene were kept for 15 months in 
vessels closed with a cotton-wool plug, in stoppered bottles 
aod in sealed tubes, both exposed to sunlight and in the 
dark. No change in volume due to polymerisation had 
taken place in any case. 'The sulphuric acid test and the 
specific gravity indicated that no change took place in the 
sealed tubes nor in the stoppered bottles. In tbe open 
vessels, however, a very decided change was apparent t the 
change was much greater in the light than in the dark. The 
tetrabydronaphthalene was alter^ more than any of the 
other substances. Where the change had occurred, oxygen 
was present in considerable quantity, and this is attributed 
to auto-oxidation. In the products, acids are certaiuly 
present, but no phenol, aldehyde, or peroxide could bo 
detected.— J. McC. 

Mannitol ; Esterification of — by Phosphoric Acid, 

P. Carre. Comptes rend., 136 , 306 — 308. 

Former authors have stated that the product of the reaction 
of phosphoric acid on mannitol is an ester of formula 
P0.(0H)20C6 Hj 304. The author has observed, however, 
(1) that water is eliminated duriug tbe reaction before 
esterification begins ; and (2) that the velocity of esterifica- 
tion in an equimolecular mixture is much lower than that 
characteristic of primary alcohols. Careful examination 
and analysis of the product aod of its salts have shown 
that it is formed according to the equation — 

PO(OH), + » 3 HjO + r0(0H),0CflH803. 

— J. T. D. 

Ethyl Alcohol; Decomposition of — , 6y Carbon^ Alu* 

minium, and Maynesium at High Temperatures. B. 

Kbreufeld. J. prakt. Chem., 1 'j03, 67 , [2 and 3], 

49 — 93 . 

The author has examined the products obtained when 
carefully deh}drated alcohol is distilled over heated carbon, 
aliimimum, or magnesium, tbe results arrived at being as 
follows: — If the carbon is heated to dark redness, the 
alcohol is completely decomposed into methane, carbon 
monoxide, aud hydrogen, according to the equatiou 
CjUgO » CH4 -h CO Hj. If the carbon is at a lower 
temperature, the trausforiiiation undergone by the alcohol 
cannot be represented by one or more definite equations, 
but it results iu the formation of relatively more hydrogen 
and less carbon monoxide than iu the previous case, while a 
considerable quantity of ethane is also termed by flirect 
reduction of tbe alcohol. When the alcohol vapour is 
passed over powdered alumiutum heated below dark redness, 
It is droomposed directly into ethylene aud water, the latter 
afterwards undergoing partial reduction into hydrogen ; if 
tbe temperatuie tif the aluminium be raised to dull redness, 
this decomposition into ethylene and water proceeds simul- 
taneously with tbe otie yieldiug methane, carbon monoxide, 
and hydropu. The proportion of the alcohol decomposed 
into these latter prooucts increases when tbe aluminium is at 
a bright red heat, aod this increase becomes more marked 
at a yellow heat \ iu the latter case, energetic reduction of 
the nascent carbon monoxide by tbe aluminium also takes 
place. The change occurring when the alcohol vqpQur is 
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paited over heated magnesium U not a dedoite one* but 
may be regarded as made up of two distiuot decompositions. 
The most noticeable feature, is thw considerable proportion 
■of hydrogen produced.^ T. H. F. 


Valuation Taeivv ov Bamsa India. 


Bd, of Trade J., Feb. 2d, 1903. 




Tariff 


No. 

Names of Articles. 

Valua- 

tion. 

Duty. 


erase Erport. 

I.^GENERAL. 

The Chanoih in the Monthly Tbadb Accounts. 

Bd, of Trade J., FA, 12. 1003. 

A feature in the course of British Trade during recent 
years has been the gradual assimilation in kind of imports 
and exports, and in view of this tendency, it has been 
thought desirable to assimilate the form of the summaries 
of import and export trade. Wnile this change is convenient 
lor many purposes, the Board of Trade would warn those 
who use the returns against making comparisons between 
the values of imports and exports under the same headings 
without making due allowance for the different modes in 
which their values are arrived at. The value of im{>orts 
includes, generally speaking, cost, insurance, and fneight, 
while exports are valued ** free on board.” 

The new summaries of imports and exports are identical 
in form, each contain lug four classes, under which the most 
important groups of article are shown (imports valued 
exports f.o.b.), viz. : — 

I. Food, drink, and tobacco. 

II. Raw materials and articles mainly unmanufactured. 

III. Articles wholly or mainly manufsetured. 

IV. Miscellaneous and unclassified (including parcel 

post). 

A list of the headings of ohemioal Interest under classes 
II. and III. is appendi^ i'- 
ll. Raw materials and articles mainly unmanufac- 
tured — 

(а) Coal, coke, aud patent fuel. 

(б) Iron ore, scrap iron, and steel. 

(c) Other metallic ores. 

(d) Oil seeds, nuts, oils, fats, and gums. 

(e) Hides and undressed skins. 

(/) Materials for paper-making. 

HI. Articles wholly or mainly manufactured— 

(a) Iron aud steel and manufactures thereof. 

lb) Other metals and manufactures thereof. 

(c) Chemicals, drugs, dyes, and colours. 

Id) Leather and manufactures thereof. 

(e) Earthenware and glass. 

(/) Paper. 

Among the other important changes which have been 
introduced, in response to suggestions from various sources, 
are the following : — 

The imports of ** dyestuffs (other than dye woods) and 
substiDoes used in tanning ” have been further sub-divided, 
^*outch extracts, gambler, aud myrobalaus” being now 
shown separately. Petroleum oil is now divided into 
“crude,” “lamp,’<* “spirit,” “ lubricating,” “gas oil,” and 
** fuel oil,” and soap is classified under the headings “ stock 
and powder,” ** household,” and “ toilet.” 

Among the articles which now for the first time appear 
separately in the monthly accounts are white lead and 
glycerin ; while the exports of clay, dyestuffs, and 
scientific instruments are also distinguished. 

The above remarks apply solely to the changes introdaced 
into the monthly accounts. In addition, a number of 
changes have been adopted affecting the import and export 
lists, and the annual statement of trade of the United 
Kingdom. 

Kew Cubtoms Tarivf ov Persia. 

See Bd. <f Trad* J., FA. 19, 1908, 860. 

.. BRTsf^ CuasroiMi Tarim ov iTavah.. ; 

^ BA iVttfc 19^ 1908, 8f8f ^ V ^ 


10 


11 


12 


CUBMrCALS, Pbuos, Mbdicisks, 
AND Narcotics, and Dybino and 
Tanning Matebials. 


Ohemioal products and prepara- 
tions— 


Acid, sulphuric. 
Alkali, Indian . . 


Alum. 

Arsenic 

Bicarbonate of soda 

tk>pi)eraa, green 

Explosives, namely, blasting 
gelatine, dynamite, roburite, 
ionite, and all other descrip- 
tions, including detonators 

and blasting fUses 

Sal ammoniac 

Stti|fiiate of copper 

Sulphur (brimstone), flour 

„ „ roll 

H ,. rough 

All other sorts of chemical products 
and preparations, including salt- 
petre and borax 

Drugs, medioines. and narcotics— 

Camphor, reflned, cake 

,. partially i^Aned. cake. 

in blocks of about 18 lb 

Camphor, crude, in powder 

Quinine and other alkaloids of 

cinchona 

Dyeing aud tanning materia's— 
Alizarine dye, dry, 40 per cent. . . 

M « 60 „ 

„ „ #0 „ • . 

H 70 

M 80 „ . . 

„ „ 100 

„ M moist, 10 „ 

.. .. 16 M 

H W ^ *» • • 

Aniline dye, moist (indigo blue) . 

M dry 

„ salts 


Lb. 

Cat. 


Cwt. 


Lb. 


Lb. 


B. a. 


0 U 
2 0 
4 10 
25 0 
6 8 
2 12 


Ofl val. 
30 0 
17 8 
6 8 

5 8 

6 0 


ad val. 
1 9 


1 8 
1 1 


^ 

I 1 8| 
1 12 
2 01 
2 4{ 
2 12 
i 0 4| 
I 0 7 
0 8 

0 6i 

1 0 

I ad val. 


5 Vo 


Free 

6 Vo 


New General Tariff foe Aubtria-Hunoaby. 

This Journal^ Feb, 38, 1902, 285. 

Duty is paid in AuBtrig-Hungary calculated on a 
gold Btandard. The gold value of a krone is about twelve 
pence. 

IL^FUEL, GAS, AND LIGHT. 

Anthracite Coal, Welsh: U.S. Customs Decision. 

The recent action of Congress in rvmoving the duty on 
anthracite coal is emphasized by the action of the BoaM of 
General Appraisers in several importations made prior to 
the repealing measure. Paragraph 415 of the Tariff Act 
defined anthracite coal as “ containing 92 per cent, of fixed 
carbon.” Analysis of the above cargoes showed fixed 
carbon amounting to 76*9. 83*78, 86*32, 88*16, and 
89*72 per cent., and all were held to be dutiable at 
67 cents per ton, as coal containing less than 92 per cent, 
of fixed carbon Under the present conditions all of the 
above would be free of duty. — B. W. M. 

JV.^COLOURINO MATTERS, Etc. 

Indigo Crop in British India in 1902, 

Lei^iger Fdrber- u. Zeugdr.^Zeit., 52, [2], 65. 

The decline ol^ the indigo industry in the past year was 
accelerated by vei^ unsuitable weather and badly-distri^ 
bated rain, producing in consequence a decrease in the 
acreage under cultivation to a degree never before exptrik 
enced, as is abbwn in the accompanying table. 

Aa eetimaied by thv district surveyors, the average jifld 
of iba provihoe Bengal and Debar will amount to akmt 
47 pdr oent. ojf a normal crop, but it is to be expeetett 
llte marp fiivonimblt weather in September krill Im^fovd: ^ 



CiiMvliicim. 


884 JOUBNAIi OF THB SOOUBTT 


- — 

1901. 

1002. 


Acres. 

Acres. 

Bengal and Behar 

812.200 

2S8300 

Agra and Oudh 

168.990 

08,154 

Punjab 

71,600 

42.800 

Maoras 

166.200 

98,100 


result of the second crop, so that the total yield will be , 
about ^0 per cent., of which North Behar produces about 
25,000 factory-mounds, and Bengal 8,000. 

Beports received in Punjab promise a good result from 
the irrigated lands, and a fairly good one' from the lands 
unirrigatjed. 

Madras reports satisfactory results regarding the crops. 

C After the First General Memorandum pf the General- 
Director of Statistics in Qalcutia.) — E. N. 

ALIZA.BIN GbBKIT : U.S. COBTOMS Dkoi^ion. 

Fph. 6, 1903. I 

Decided that certain Alizarro Green T., tn^nufacihred by 
the Farbpufabrikeh of shall be free of duty under 

parairraph 469 of. tho. Tariff Act as a dye derived from 
alizarih or anthracene. . 'Ah* ahalysis of the ^aijtfpies showing 
th^t they were made from aHzdrjln or apthracehb, the action 
of the collector, in assessing duty at>30p^oent. ad vdloi^em 
under paragraph 16, as 'a. ** coab tar coloui*,” Wa^ overruled. 

W. M. 

COAi-TAR DybI^ i’.U.S. Customs DBCiflldk, 

' *’ [ • •• Jan; 21, 1998:* , 

Deoidad that a imixture Of coal-tar dyes, hot made from 
aUlsanh dr anthracene, ]4rhich gave a bluish violet solution 
in ' 50 per cent, ajeohott was . dutiable at 30 per cent, ad 
valorem under paragraph 1 5 of the Tariff Act. ’ This deci- , 
sion overruled the action of the collector at New York, 
who had assessed, duty at 50 per cent, ad valorem under 
paramph 18 as liquor colouring, the evidence showing 
that it was suitable for colouring confectionery and not for 
wine, brandy, or spiritg,r-^K» W, M. 

V,---PREPARINO, BLEACHING, Etc,, 

TEXTILES, YARNS, AND FIBRES. 

Frintino InnUBTRY IN 1902 ; Pboorbss in tub . 

OeSferr. Wollen urid Leinen Ind., 1903, [1], 15» 

Bleaching, — The method of bleaching pieces in thp oppn 
width increased in favour. 

Printing Methods — The employftient of tannin dis- 
charges slowly decreased, these being partly replaced by 
dischar^tl alizarin and oVazioe colours. The use of nitroso- 
rdsorcinol for brown and green grounds was revived; Raised 
^foods of the **Velontine” and “Electra” types IvCre in 
donsidefable demand. The former are printed' through as 
liitiph as possible on both sides, aud are also raised on bpth 
flto. ** Electitt ” goods are raised before printing, printed 
OB the raUed side, and dyed plain or printed with a stripe 
or diagonal pattern on the smooth back.— A. S. 

VI L— ACIDS, ALKALIS, Etc. 

Hxaty Chbmioals in thb United Statks of Ambrioa. 

Eng, and Mining J*, Feb. 7, 1903. 

Completed statistics for the year 1902 give the imports of 
heavy cbemioais into the Uolt^ States, as below, in long 
tons, comparison being made with 1901 ; — 


" ^ 

* 

1002. 


68A44 

60,167 

Caustic soda* 

1.70S 

1^ 

Sal IKVta 



ajth 

18,006 

12.448 

Otbsr soda Mslts »’♦ 

6460 

7,606 

Chlorate qf potash ........ i » 

868 

689 
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SxBixiNo Salts : U.8. Customs Decision. 

Feb.b, 1903. 

Decided that smelling salts are dutiable at 25 per cent. 
ad valorem as a chemical salt under paragraph 3 of the 
* Tariff Act, reversing the action of a collector, who had 
classified them for duty at 60 per cent, ad v^orem, as a 
toilet preparation, under paragraph 70. — R. W. M. 

Antiseptic, Dry ; U.S. Customs Decision. 

Feb. 6, 1908. 

Decided, that a mixture of borax and boracic acid was 
dutiable at five cents, per lb., under section 7 and para- 
graph I of the Tariff Act, as boracic acid, this being the 
component material of chief value. The article was d^ 
signed for use as a preservative, especially for meat, and 
was claimed by the importers to ha dutiable either at 25 per 
cent ad valorem a^. a chemical compound or salt, under 
paragraph 8, or at four cents perMb., under paragraph 11, 
as a “borate material hot otherwise provided for.** These 
claims, Were overruled by the 'Boqjrd the ground that 
it was a mephanical .mixiure rather than a chemir.^ 
compound, aud also that the term “ a bqrate material 
would not properly describe ^ tnixture the ingredients of 
which were in the highest state of commercial purity, beiiig 
designed for admixture with food products. — R. W, M. 

XII.^FATS, OILS, Etc. , 

Sod Oil : U.S.^ CupoMS Decision. 

, . . , F^b.b, 1903. 

Certain sod oil Whidh was shdWa by analysis not to have 
been made iroiii wool grease^ was ‘decided to be free of 
duty under paragraph 568 of the Tariff Act as a grease 
fit ohly for dressing and stuffing leather, and not' at 
^ cent, per lb. as ddgras under paragraph 279.-^B. W. Mw 

Oil and Seed Trade of MAUSEiLLESi 
U.S. Cons. Reps,, Feb, 9, 1903, 

The receipts of cotton-seed . oil at this port during 
December were 2,909 tons, or about double those of any 
previous month, and the arrivals during the last six months 
of the year have been 8,228 tons, as against 5,484 tons 
during the first six mont^. The stock of cotton -seed oil 
on hand on December 30 ^^as 540 tons against |,8o6 tons 
at the same .periqd last year; this is the lowest figure 
recorded since 189^, The statistical situation is as 
follows: — 

Total Imports of Cotton-Seed Oil, 


. Description. 

1002. f 

1901. 

1000. 


Tons." 

Tons. 

Tons. 

American oil; 

18,7i2 

83.604 

32,7S3 

English oil 

1,030 

604 

1.672 

Other oils 

50 

114 

126 

Total 

14.792 

84,322 

■ 1 

34AS1 


The progress of American edible oils appears in the 
following table of cotton-seed oil imports at Marseilles 


Year. 

Edible. 

i 

Industrial. | 

Total. 


Barrels. 

Barrels. ' ! 

Barrels. 

1902 

37,075 

5.080 

76.040 

1901 

123,486 

88.736 

188,733 

, 1900 

106,381 • 

57.751 

185,751 

1899 

91,806 

12UA41 

158rl71 

269,103 

1898 

142,788 

287,789 


To ooonterbilanoe the short arrivals of Amerioan indus- 
trial oils^MarseiUes reoeived, during 1902,exees8lvesappUsB 
of soop^making a# well as edlblennl making materials } the 
figures IbUow. 
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OlwginovM-SM Imporfati(m$ at ManmlUit, 


Article. 


Ootton seed 

8e«am6»eed 

Araohides <peanut8) , 

Shelled...; 

Vnshelied 

Li|Vieed ■ 

Bftpe seed and ravison 

Poppy seed ... .‘ 

Castor seed 

C^nra 

Palm kernel* / 

Mowrah. Ac 

Total 


^ 1902. 

. 

1901. 

1900. 

Tons. 

* ' 

. Tons. 

Tons. 

22.894 


13,126 

' S9,20U 

^,387 

06,271 

107,656 

61,136 

23.847 

64.182 

■ 74.806 

81.655 

11.I70 

10.495 

11,085 

5,023 

8,09 < 

6,585 

8,975 

3,516 

3,938 

86.214 

• 2.\W8l 

16,942 

87,348 

85,269 

103,734 

1 5.84.3 ‘ 

11,872 

' 7,981 . 

5,965 

13,618 

1,772 

439.215 

383.205 

335,936 


Prospects point to an increase in the arrivels of sesame 
seed, and arachides will also oomc in heavily. 

The high price of olive oil foots is explained as the 
natural result of a fuller knowledge of a valuable product. 
The production of this oil by chemical reaction has been 
carried on for not more tlian 15 years, and the material sold 
at a low range for several years because it could be had in 
annually increasing quantities and was considered a by- 
product. Now, the chemical reaction is employed everj- 
where, and the manufacture of foots can only increase 
materially with the olive crop. More important than this is 
the actively contested belief put forward by some as aq ascer- 
tained fact, that 100 lb. of foots will manufacture upwards of 
5 lb. more of soap than a like quantity of pressed oil. It is 
claimed that this method of manufacturing the foots gives 
the manufacturer of soap a fatty material, without other 
ingredient, which the pressed oil does not. The supposed 
intrinsic value of the foots being in excess of that of oil, 
soap makers have naturally worked the prices up to high 
levels. Whether this idea of intrinsic value be illusory or 
not, at this date foots are selling in- Marseilles at 11 *96 dols. 
per 220 lb., about 1*93 dols. less than a oorresponding 
grade uf olive oil, and one buyer has intimated that the 
time might come when olive growers would ilud it advan- 
tageous to handle their entire crop by the chemical process, 
covering, in the lower cost of maiaufacture, the loss of the 
high grades of edible oil. 


XIIJ, A,-^PIOMENTS, PAINTS, Etc, 
Hematite Pigment: U.S. Customs Decision. 

Jan. 23, 1903. 

Decided that brnmatite used ns a colour wns properly 
dutiable at 40 cents per ton as iron ore under paragraph 121 
of the Turift Act. and not as a crude colour, at 80 per 
cent, ad valorem under paragraph 58. 

This reverses former decisions of the Board on similar 
merchandise. The fact is established that iron ore is 
dutiable at the above rate without qualification as to its 
use.— R. W. M, 


XIIL C.-'^INDIA-BUBBEB, Etc. 
India-bubber Manufacture ; Raw Materials for . 

QunmU-Zeit., 1903, 17, [19], 418. 

Mexico Rubber. — Obtained from Central America, and 
is of a good strong quality. It is supplied in the form of 
plates, balls, ** sausages,’* and strips of a black colour. 
The loss on washing is 10 — 15 per cent. 

MolUndo Rubber. smd to be of good qualitv. It is 
obtaibed from Sonth Bolivia in the form of ** oisemts and 
“■Strips," 

Mozambique Rubber.^^U obtained from East Africa, 
from speolM of Vahea and Landolpbia in three qualities, 
and is similar to Madagascar ntbber. It is supplied in 
orange-red, red, and white balls and «* spindles.?* The loss 
on washing is from 10— 40 per cent. 


Mudar Rubber. of a gutta-peroba nature, being 
plastic in hot water, hot proves to be a bod insulator. It is 
the product of the calotropis giganteue^ a sbimb bf Sou^m 
Itt(^ It eon be need for waterproofing cloth,— J. E. BL 

Regoyerrd Rubber : U.S. Customs DBOisiOEf. 

Feb. 6, 1903. 

Decided, that an article nmde from old and worn-out 
rubber was dutiable at 25 per cent, ad valorem und^ 
paragraph 449 of the Tariff Act as a manufacture of soR 
rubber. Evidence was submitted to show that the artiole 
was made from old and worUfOUt rubber by a process of 
devulcanisHtion and separation of impurities. The im- 
porters claimed that it was free of duty under paragraph 
579 as “ old scrap or refuse india-rubber which has b^n 
worn out by use and is fit only for re-manufacture.” The 
Board overruled this claim, as the article was rather a 
maupfacturo of old rubber than any crude form of rubber 
or refuse rubber. — R. W. M. 


XX.^FINE CHEMICALS. Etc. 

Cinchona and Quinine. 

Chem. and Druggiet, Feb. 21, 1908. 

In their annual review of cinchona and quinine during 
190^ (dated February 6), Messrs. C. M. &' C. Woodhousq 
give some interesting statistics regarding the position of 
these products. The prominent facts in regard to the series 
of tables given in the circular, are : (1 ) that the world’ssupply 
of bark is increasing ; (2) that the oonsumption and distribu- 
tion of quinine are also increasing; (3) that the percentage 
of quinine in the manufacturing bark is higher than hitherto ; 
(4) that the output of Java quinine is less. Taking the 
German imports of cinchona, it is interesting to compare 
with it the following exports of quinine from Germany, 
viz., in 1898, 7,094,000 oz. ; in 1899, 7,447,000 oz.j m 
1900. 6,523,000 oz. ; in 1901, 6,899,000 oz. ; and in 1902, 

8.201.000 oz. Our imports from Germany show a con- 
tinual shrinkage since 1898, the figures last year being 

996.000 oz. ; while those to the United Sutet totalled 

2.006.000 oz., against 1,921,000 oz. in 1901. The exports 
of quinine from France are remarkable, being officially 
declared at 2,490,000 oz. during 1902, against 1,222,000 oz. 
in 1901. This would show that French makers had more 
than tbeir usual share of the demand last year. Italy 
exported 66,000 oi., or 6,000 os. less than in 1901 ; while 
the exports from Java fell to 700,000 os., against 1,033,000 
in the previous year. The United Kingdom exported 

1.142.000 oz. last year 1 and as these figures are declared 
for the first time no comparison can be made. Our imports 
last year were 1,443^000 02 . for the eleven months, of which 
Germany sent practically 1,000,000 os. 

PflABMAOY Act, 1868 ; Suggested Alterations in 

SCBEDULB A. OF — . 

The Gommittee appointed to consider the poison schedule 
of the Pharmacy Act suggest the following inclusions (see 
this Journal, 1901, 775). 


Part T. 

Areenic and its Preparatione, except any preparation 
prepared exclusively for use in connection with agriculinre 
or hortioultnre, and contained in a closed vessel^ distinctly 
labelled with the word, “ Poison,” the name and address of 
seller, and a notice of the use to which it is to be pat. 

Alkaloide. —All poisonous vegetable alkaloids and their 
salts, and all poisonous derivatives thereof^ except prepara- 
tions of tobacco or the alkaloids of tobacco, prepared 
exclusively for use in connection with hoi^ticalture or 
ogrieulture (to be labelled as in the case of similar 
arsenical preparations). Atropine and ite PreparatUmi 
Coedmo and ite Salts. Morphine oxA its salts, uid 
paratioas oontoining one or more per cent. Of morplSiie. 
JPierotoxin. 
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PUrebM,liia^' 


Pai» II. 

Acetanilide and its preparationi. CarhoHe Acid and 
liquid preparations of earboHo acid and its homolofcnesv 
oontfuning more than 3 per cent, of those substances, except 
any preparation prepared for nse as sbeepwasb, or for any 
other nnrpose in conneotion with agrienltare, hortiottlture, 
or sanitation. (To be labelltd and bottled as in the oases 
of arsenic and the alkaloids.) Cocaine, preparations of. 
DigitaUe and its preparations. Oxalic Acid and solnble 
olalates. Mercuric Iodide. Mercuric Sulphocyanide. 
Sirophanthui and its preparations. SulphonaU 

Paht III. 

Preparations of arsenic, tobacco or its alkaloids, or 
carbolic acid and its homolognes, as mentioned above for 
use in horticulture, &o., to be labelled with the word 
** Poison,*’ the name and address of the seller, and the 
special purpose to which the preparation is to be put. 


patent list. 

N.B.— In these lists, [A.] means ** Application for Patent,** and 
[ CJ3.], •* Complete Specification Accepted.** 

Where a (kraplete Specification accompanies an Application, an 
asterisk is affixed. The dates siven are (i) In the case of AppUoa- 
tieni for Patents, the dates of application, and (ii) in the case of 
Oom|)IM Bpedfloations Accepted, thoae of the Official Journals 
in whi^ aoceptances of the Complete Specifications are advertised. 

Comidete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


I,-.PLANT, APPABATU8, ahd MACHINKBY. 

[A.] 8618. Tyers. Oil vapour furnaces. Feb. 16. 

„ 8619. Nordtmeyer. Disseminating gases in a 

finely divided state in liquids. Feb. 16. 

„ 3714. Burrows. Couverting steam into a gaseous 

product for use in furnaces, &o.* Feb. 17. 

„ 3988. Smith. Filters. Feb. 19. 

„ 4068. Anzbock and Bascb. Utilisation of uncon* 

sumed heat in furnaces, Ac. Feb. 20. 

„ 4835. Marks (Moore). Furnaces.* Feb. 24. 

„ 4.'i37. Mark. Method of subjecting materials to 

the action of air or other gases.* Feb. 26. 

„ 4612. Adam. Centrifugal separating apparatus, 

Feb. 97. 

„ 4784. Branch. Autoclaves, 'sterilisers, digesters, 

Ac. Feb. 28. 

[G.S.] 4698 (1902). Zylberlast. Apparatus for cooling 
liquids or gases. March 4. 

„ 7598 (1902). Alberger. Condensers for steam, &c, 

March 4. 

„ 9996 (1902). Fouchd. Distilling apparatus, 

March 4. 

„ 19,619 (1902). Kolb. Filter-press. Feb. 25. 

„ 27,029 (1902). Abiaham. Filters. March 4. 

„ 886 (1903). Kneuper. Filter. Feb. 25. 

„ 1836 (1908). Marks (Chapman). Filtering appa- 

ratus. Feb. 25. 

11.— FUBL, OA8, AND LIGHT. 

[A.] 8626. Mare. Liquid Combustible.* Feb. 16. 
(Belgiim Appl., Aug. 11, MiVb.) 

„ 8770. Sebille and Byckman. Material for forming 

incandescent mantles* Feb. 17. 

„ B800. Foote. Coke ovens. Feb. 18. 

„ 3852. Brookes (Stettiner Cbamotte-Fabrik Act- 

Ges; vorm. Didier). Gonerator furnaces with 
inclined retorts. Feb. 18. 


[A.] 8899. Steahouse. Utflisation of waste gasea from 
ammoniacal liquors from gasworks, coke ovens,. 
Ao. Feb. 19. 

„ 4012. Morris. Producer gss generators. Feb. 20» 

„ 4019. Baukt and Fuchs. Generation of water gas» 

Feb. 20. 

„ 4052. Sugg. Burners for testing gas. Feb. 20. 

M 4260. Hacking. Manufacture of briquettes. 
Feb. 28. 

M 4448. De Atzugaray and Mercer. Becovering 
cyanogen or its oompouods from gases or 
vapours. Feb. 25. 

„ 4464. Peters. 8cmi water gas prodneers.* Feb. 25. 

[C.S.] 5188 (1902). Acme Sunlight Qas Svndicate, Ltd.,, 
and Baumgarten. Acetylene gas generators. 
Alarch 4. 

„ 22,524 (1902). Duclos. Treatment of peat for 

fuel purposes. March 4. 

„ 25,785 (1902). Von Heydebrand und der Lasa. 

Artificial fuel. Feb. 25. 

„ 25,853 (1902). Haddan (RIii). Artificial fuel. 

Feb. 25. 

„ 27,588 (1902). Cie. du Gas H. Ricb^. Manu- 

facture of compound producer gas. (lot. AppL, 
Dec. 14, 1901.) 

„ 609 (1908). Peters. Self -igniting incandescence 

bodies for gas lighting. Feb. 25. 

III.— DBSTBUCTIVB DISTILLATION, TAB 
PRODUCTS, PKTBOLBUM. 

[A.] 4046. Brookes (Rtltgerswerke Act.-Ges.). Process 
for distilling tar and mineral oils by successive 
stages. Feb. 20. 

„ 4355. Justice (Weed). Treatment of wood to 

obtain volatile products.* Feb. 24. 

,, 4431. Adissewieb. Treatment of shale oil, Ac. 

Feb. 25. 

[C.S.] 7319 (1902). Holmes. Apparatus for distilling tar, 
oil, and the like. Feb. 25. 

IV, -COLOURING MATTERS and DYESTUFFS. 

[A.] 8654. Hansford (Cassella). Manufacture of poly- 
azo bodies and dyestuffs. Feb. 16. 

„ 4250. Abel (Act.-Ges. Ifir Anilinfabr.). Manufao 

ture of a mordant-dyeing azo dyestuff. Feb. 28. 

4340. Lake (Oehler). Manufacture of dyes. 
Feb. 24. 

„ 4538. Imray (Meister, Lucius nod Bruning). Manu- 

facture of indigo and of an intermediate product 
therefor. Feb. 26. 

[C.S.] 7871 (1902). Levinstein, and Lerinsteio, Ltd. Pro- 
duction of blue colouring matters containing 
sulphur. March 4. 

„ 9196 (1002). Imray (Meister, Lucius und Briining). 

Yellow, orange-red, and red dyestuffs of the 
acridinium series. Feb. 25, 

„ 9195 (1902). Bewton (Bayer). New derivatives 

of the anthraquinone senes. Feb. 25. 

„ 9619 (1902). Johnson (Kalle). Green or greenish 

colonring matters containing sulphur. Feb. 25. 

V.-PREPABING. BLffACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 3778. Schmid* Printing vegetable fabrics. Feb. 17. 

„ 4142. De Pass (Vacuum Dyeing Machine Co.). 

Dyeing machines. Feb. 21. 

,, 4494. Murray. Five-proofing cotton or other fabric. 

Feb. 26. 

„ 4667. Lake (Oehler). Printing on vegetable fibre. 

Feb. 27, 
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[CJ3.] 18,159 (1902). Newton (Beyer). ObUtning fast 
black sbadet on wool. «Feb. 23. 

,, 87,273 (1908). Henning. Production of textile 

surface ornamentation. March 4. 

„ 28,142 (1902). Clefl. Dyeiog and printing in 

aniline black. Feb. 23. 

„ 871 (1903). Haddan (Elosegui). Falling or mill> 

ing and dyeing and scouring of woollen fabrics. 
March 4. 

894 (1903). Edlich. Imparting a silk- or wool- 
like appearance to cotton fabric. March 4. 

VI.— COLOURING WOOD, PAPER, LEATHER, Etc. 

[C.S.] 4517 (1902). Rudolph and Kasiske. Preparing 
wood, Ac., for painting or ornamenting. Feb. 25. 


VII.— ACIDS, ALKALIS, SALTS, Eto. | 

[A.] 3679. Craig. Production of alkali cyanides from I 
hydrocyanic acid. Feb. 17. 

„ 4049. Woltereck. Production of ammonia by | 

synthesis. Feb. 20. | 

„ 4050. Woltereck. Production of ammonia by ! 

synthesis. Feb. 20. 

„ 4405. Leslie. Manufacture of carbonic anhydride 

Feb. 25. 

,, 4501. Piffard. Manufacture of ammonia. Feb. 26. 

„ 4513. Grossman’s Cyanide Syndicate and Grosman. 

Manufacture of cyanides and recovery of by- 
products. Feb. 26 

„ 4676. James. Liquefaction of gases. Feb. 27. j 

[O.S.] 6642 (1902). Vosmaer and Lebret. Ozonisers. I 
Feb. 25. ! 

„ 83(10 (1902). Ostwaltl. Manufacture of nitric acid | 

and the oxides of nitrogen. Mar. 4. I 

„ 1312 (1903). Vorwerk. Fire-extinguishing powder. 

Feb. 25. 


VIII.— POTTERY, GLASS, and ENAMELS. 

[A.] 3632. Bigot. Manufacture of glazed or enamelled 
ceramic ware. Feb. 16f- 

„ 3751. Pilkington. Manufacture of wired glass. 

Feb. 17. 

„ ^4031. Shenstone. Furnace for melting silica for 
making silica glass. Feb. 20. 

[C.S.] 3849 (1902). Viltard, Viltard, and Collet. Appli- 
cation of translucent enamels on hard porcelain 
surfaces. Feb. 25. 

7696 (1902). Aigner. Ceramic vessels. Feb. 25. 

„ 28,956 (1902). Becker. Manufacture of glass. 

March 4. 

IX.— BUILDING MATERIALS, CLAYS, MOBTAB8, 
AMD CEMENTS. 

£A.] 3630. Middleton (Acheson Co.). Manufacture of 
earthenware and ceramic products, and prepara- 
tion of clays, siliceous compounds, and earthy' 
minerals for the manufacture of such products.* 
Feb. 16. 

,, 8845. Bodmer. Ceramic cover for cables.* Feb. 18. 

„ 8846* Bodmer. Beton cover for cables.* Feb. 18. 

„ 4048. Mills (Seigle). ArtiBcial building materials. 

Feb. 20. 

„ 4164. Bartels. CJement for wood. Feb. 21. 

„ 4251. Williams. Manufacture of Portland cement. 

Feb. 23. 

„ 4380. Imray. Non-conducting material for re- 

fHgerating purposes. Feb. 24. 

4485. Wetter (Heise). Impregnation of wood. 

Feb. 83^ 


[C.8.] 4464 (1908) Evans (Croaier et CJte.). Manufac- 
ture of artificial stone. March 4 . 

M 6601 (1902). Cooksey. Making bricks, tiles, and 
ierra-ootta. Feb. 83. 


X.— METALLURGY. 

[A.] 4041, Talbot and Gredt. Manufacture of steel and 
ingot iron.* (Fr. and Belgian Appl. Sept. 13, 
1902.) Feb. 20. 

„ 4094. Parks. Open hearth furnaces.* Feb. 20, 

„ 4327. Van Arsdale. Extraction of copper from 01*0* 

Feb. 24. 

„ 4345. Zeuscs. Manufacture of cast iron of high 

tensile strength. Feb. 24. 

„ 4454. Kent. Crystalline and fibrous metal. Feb. 25* 

„ 4473. V7oollen. Method of joining aluminium. 

Feb. 25. 

„ 4722. Wild. Extraction of raetnls from ores, con- 

centrates, tailings, See. Feb. 28. 

[C.S.] 7171 (1902). Kent and Campbell. Furnaces. 
Feb. 25. 

„ 7352 (1902). Wallace. Manufacture of iron, steel, 

nickel, and the like. March 4 . 

„ 8590 (1902). Hardingham (Pearse and levers). 

Anti-friction metals. Feb. 25. 

„ 28,925 (1902). Marks (Waring Chemical Co.). 

Extraction of zinc and other metals from ores 
and the like. March 4. 


XL— ELECTRO-CHEMISTRY and ELECTRO- 
METALLURGY. 

[A.] 3698. Lilienfeld. Electrodes of arc-lamps.* Feb. 17. 

„ 4089. Goddard. Electric batteries.* Feb. 20. 

„ 4060. Elieson and Faulding. Storage batteries. 

Feb. 20. 

„ 4208. Heys (HutebisoD Acoustic Co.). Cells of 

electric batteries. Feb. 28. 

„ 4368. Cottrell. Electrodes for reversible electric 

batteries.* Feb. 24. 

„ 4410. Fair weather (General Storage Battery Co.). 

ProductioD of storage battery plates.'* Feb. 25. 

[C.S.] 4357 (1902). Siemens Bros, and Co, and Diesel- 
horst. Flexible electric conductors. Feb. 25. 

„ 28,806 (1902). Halsey Eieotrio Geoerator Co., 

Ltd. Galvanic batteries. March 4. 

„ 834 (1903). Newton (Coiter). Storage battery 

plate. Feb. 25. 

„ 1835 (1903). Marks (Chapman). Electrical treat- 

ment of liquids for purifying, &c. Feb. 25. 


XII.— FATS, OILS, AMD SOAP. 

[A.] 8973. Dreymann. Manufacture of soaps.* Feb. 19. 

„ 4401. Enoch, and Rose, Downs, and Thompson, 

Ltd. Method of extracting oil from seeds, &e., 
and forming cakes from such. Feb. 25. 

„ 4420. Turner and Turner. Treatment of refuse 

soapsuds. Feb. 25. 

[C.S,] 190 (1903). Boult (Moore). Oil and grease sepa- 
rators. March 4. 


XIIL— PIGMENTS, PAINTS i* RESINS, VARNISHES 
INDIA-RUBBER, Bfto. 

A.^--»Pigment$t Paini9» 

[A.] 3768. Armbruster and Morton. Making pigmentf.* 
Feb. 17. 

„ 8769. Armbruster and* Morton. Making 

sitioBs to be used for pigments, Feb. 
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[At} 8778. M*ebtih-R|i«bttni.. Prhittrt’ inks. Fkb* 

4761. Hainilum Mtniifaetare of pidnt [ 

or its eompofilionfi. Fdb. 88. i 

[C.S.] 87,689 n908). Boult (Demioy Galvanic Paint Co.), 
Anti-foaliDg paint for coating vessels, &c. Feb. 85. 

B^ResHu, Vamtsfuu, 

[A.] 8740. Townsend. Com^ition for cleaning and 
poltshing metal, &c. Feb. 17. 

„ 4156. Stephenson. Metal polish. Feb. 31. 

/fid»a-rtt56er, 

[A,] 4064. Justus. Insulating plates. Feb. 80. 

„ 4118. Hookham. Artificial cork. Feb. 21. 

„ 4158. Bertrams, Ltd., and Milne. Machine for 

treating raw india-rubber and like plastic sub- 
stance. Feb. 21. 

„ 4203. Blundstone, and Mosely and Sons, Ltd. 

Manufacture of india-rubber goods. Feb. 23. 

[C.S.] 8071 (1902). Basenau. Insulating materials or 
compositions. March 4. 

„ 8084 (1902). Chautard and Kessler. Process for 

regenerating old caoutchouc and treating damaged 
gums, vulcanised or raw gutta-percha. March 4. 

XVI.--SUGAE, STARCH, GUM, Etc. 

[C.S.] 819 (1908). Murdoch and Improved Process Manu- 
facturing Co. Manufacture of starch. March 4. 

tVIT.— BREWING, WINES, SPIRITS, Kto. 

[A.] 3688. Souter and Souter. Utilisation of distillers’ 
and brewers’ by-products.* Feb. 17. 

„ 4218. Meyer (Meyer and Arbuckle). Apparatus 

for the distillation of spirits, Feb. 23. 


XVIII.— FOODS, SANITATION, Etc., airo 
DISINFECTANTS. 

A.^Footfs, 

[A.] ■ 4150. Bromhead. Food products. Feb. 21. 

„ 4769. Nesfield. SterilisKti(*u of water and other 

liquids, and of alimentary substances. Feb. 28. 

[C.S.] 8949 (1902). Lake (Aktleselskabet “Progress”). 
Preservation of eggs. Feb. 25. 

„ 4848 (1902). Davidsen. Reduction of cereals. 

March 4. 

„ 27,840 (1902). O’flrien (Vaaeille). Treating grains, 

beans, or berres, to make them more easily 
decorticable. March 4. 

„ 194 (1903). Boult (McDonald and Fay), Artificial 

food. March 4. 

B^ — Samiatumt Water PuriftcaiioH. 

[A.] 8970. Weddell, Chamberlain, and Player. Ap- 
. paratus for purifying and softening water. 
Feb. 19. 

„ 4480. Baxter and Watson. Softening and purifying 

water. Feb. 25. 


[ A*} 4548^ Rofenberg. Purification of air. Fob. 86. 

n 4549. Roienberg. Apparatus for oromiing air. 
Feb. 86. ^ 

[C.S.] 25,836 (1908). Selwood and Aird. Purification and 
heating fe^ water. March 4. 

C. — Dieinfectamte, 

[A.] 4040. Strawson. Composition for destroying and 
preventing fungus and insects. Feb. 80. 

„ 4426. Hastung. Fumigating and disinfeoting match.’* 

Feb. 25. 

[C.S.] 28,797 (1902). Carman and Lawrence. Formalde- 
hyde gas generators. (International application, 
Feb. 4, 1902.) March 4. 

XIX.— PAPER, PASTEBOARD, Eto. 

[A.] 3751. Pilkington and Ormandy. Bulking or 
weighting material for use in making paper, &o. 
Feb. 17. 

„ 4008. Harvey and Shorthouse. Manufacture of 

paper tubes. Feb. 20. 

„ 4055. Lake (Barber). Drying of paper. Feb. 20. 

XX.— FINE CHEMICALS, ALKALOIDS. 

ESSENCES, AND EXTRACTS. 

[A.] 3629. Justice (Achoson Co.). Production of com- 
pounds containing silicon, oxygen, and carbon in 
chemical combination. Feb. 16. 

[C.S.] 4909 (1902). Froger-Delapierre. Manufacture of 
vanillin and analogous bodies. March 4. 

„ 8195 (1902). Gaess. Production of mono-formyl- 

ai-a^-naphthylenediamine 8-, or iS^-mouo-sulpho- 
nic acid. March 4. 

„ 22111 (1902). Connstein. Process for decomposi- 

tion of esters of fatty acids. Feb. 25. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[C.S.] 23,551 (1901). Soc. Anon, des Produits Photo- 
graphiques M.- Y. Manufacture of photographic 
films. (Int. Appl., May 3, 1901.) March 4. 

„ 9?93 (1902). Schwartz. Photographic emulsion. 

March 4. 

„ 25,942 (1902). Lauterbneh. Rapid Produclfon of 

photographs on post cards, &o. Feb. 25. 

xxn.— EXPLOSIVES, MATCHES, Etc. 

[A.] 4009. Huch. Manufacture of non-poisonous 
matches.* Feb. 20. 

„ 4426. Hastung. See under XVIII. C. 

[C.S.] 25,994 (1901). Robertson and Rintoul. Manufhe- 
ture of explosives, celluloid, &c. March 4. 

„ 13,348 (1902). Hale and Bell. Detonation of high 

explosives. Feb. 25. 

„ 24,812 (1902). Fuhrer. Detonating compositions. 

March 4. 
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ANNUAL GENERAL MEETING. 

The Annual General Meeting will be held at Bradford, 
Yorks, on Wednesday, July 15th, and following days. 
Full particulars will appear in a subsequent issue. 


communications; 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 4S of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


FIFTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, 1903. 

The attention of Members of the Society is called to the 
fact that the International Conp^ess of Applied Chemistry 
will meet in Berlin, during Whitsuntide week of this year. 
A committee of this Society has been formed to co-operate 
.with the other British Chemical Societies in endeavouring 
to secure an adequate representation of British Chemical 
Industry, and it is requested that the names of those pro- 
posing to attend the Congress be forwarded to the General 
Secretary, in order that a formal invitation from the 
Organising Committee in Berlin may be sent to them. 

The aim of the Congress is to iutroiluce uniform standard 
methods aud rules throughout the world ; to provide uniform 
methods of commercial analysis, thus removing one of the 
main causes of dispute ; to throw light upon points which 
may assist governments and others in framing regulations 
concerning transport and duties ; and to improve acquaint- 
ance with Patent Law. 

The Congress is also intended to provide opportunities 
for mutual exchange of ideas on different branches of 
chemical work. 

The Congress will be opened on June 2nd, 1903. On Wed- 
nesday, June 8rd, Friday the 5th, and Monday theSth, meet- 
ings will be held for the reading and discussion of papers. 
The subjects to be treated are classilled as follows : — 

I. Analytical Chemistry, Apparatus aod Instru- 
ments. 

11. Chemical Industry. Inorganic Products. 

III. Metallurgy and £zplo.sives. 

IV. Chemical Industry. Organic Products : — 

SubiecHon A, — Organic Preparations, including 
Tar Products. 

Subs^tioH B . — Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Starch Manufacture. 

VII, Chemistry of Agriculture. 

Vm. Hygiene. Chemistry of Medicinal and Fbarma- 
ceutioal Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XI. Le^ and Economic Questions connected With 
Chemical Industry. 

P&OGAAHME. 

Tuesday, Jtms2 , — Reception in the Palace of the Imperial 
Parliament. 

8 p.in. — Address by the President of the Organising 
Committee in the Hall. Sapper will be served in 
the gnlleriei. 

Wednesday, June 8. — 10 a.m. First General Meetiog. 
Afternoon.— -Sectional meetings. 

7 p.m.— Banquet in the Restaurant of the Zoological 
Giuedens. Members may bring ladies. 


NOTICES; MEMBERS BLEOTBD. 831 

"i ^ ^ ^ 

' Thtrsdety, June 4 .— Sectional meetings oonlilaned. ^ 

7.30 p.m.^Reception of the Congress in the Town 
Hall by the Municipal Authorities. (For gentlemcii 
only.) 

9.30 p.m, — “Commers” lu the ** Philharmonic 
building. The boxes will be reserved for ladies. 

'} Friday t June 5.-— 10 a.ni. Second General Meeting, 
j Address by the President of the fourth Congress, 

: Prof. H. Moissan. 

7 p.m. — Performance in the Rojnl Opera House. 

' 7 p.m.— Reception of the German Chemical Society in 

! the gardens of Prof. ('. I). Harries at Charlottenburg, 

Beriiuerstr. 36. 

j Saturday, June 6. — Sectional meetings continued. 

Visits to various factories and museums. 

Sufiday, June 7. — Special trains from the Potsdamer 
Bahnhof at 9.55 a.m. and 10.15 a.m. to W.innsee, for 
a trip on the lakes. 

Luncheon at Wannsee at 2 p.m. 

Monday, June 8. — Sectional meetings concludoJ. 

Afternoon. — Third General Meeting, for bringing the 
business of the Congress to a close. 

I Ladies tickets, price 15.?. each, can he obtained on 
application to the Secretary of the (>ongres8. A ladies’ 
committee has been formed to provide entertainment for 
ladies during the business hours of the Cougreas. 

* Travelling and Hotel Arrangements. 

I 

j Parties of 30 and over, travelling together, may obtain a 
j reduction of 50 per cent, on fares on all lines of the Royal 
I Prussian Railway, by application to the head oflioe of the 
! divi«.ion in which the journey is commenced. 

Karl Stangen's Reise-Bureau will arrange such parties^ 
Information can also be obtained as to hotels in Berlin, 
j also any information concerning the journey to Berlin, by 
enclosing amount for return postage to Karl Htaugen’s 
; Reise-Bureau, 72, Friedrichstr., Berlin, W. 

A Congress Daily Paper will be published by the Com- 
mittee during the Congress week. 

I The number of tickets for the social arrangements is 
■ limited to Banquet, 1,600 ; Reception in Town Hall, 750 ; 

I **Commers,’* 1,000 gentlemen, 200 ladies ; Performance at 
i Royal Opera, 900 ; Reception of German Chemical Society, 
800; Excursion to Wannsee, 1,500. 
j Applications will he considered in order of priority. 

As formal invitations are now being sent out, applications 
I to join the Congress, accompanied by a remittance of If.,. 
; should be sent in to the General Secretary without delay. 


i EX-OFFICIO MEMBERS OF COUNCIL OMITTEU 
I FROM LIST. 

j Canada : 

I Chairman... Prof. W. R. Lang, The University, Toronto 
I Secretary... Alf. Burton, 42, Front Street West, Toronto. 

i 

i.is(t of iBrmbrrsi <81erteDf 

23rd MARCH 1008. 

! Baldwin, Dr. H. B., 9-11, Franklin Street, Newark, N.J., 
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Borosohek, Dr. L., 140, East 56th Street, New York City, 
U.S.A., Chemist. 

Bowey, John, jun.. East Chicago, Ind., U.S.A., Chemist. 
Carter, Thomas, 822, Scarr Hill, Bradford, Yurks, Wotrki 
Chemist. 

Davies, Thomas, 56, Wellesley Streep, Toronto, Canndg^ 
Manufacturer. 

Ilaw0f^ Arthur W., 3, Madison Place, Albany, 
tJ,S.A., Chemist. 

■ , ** f 
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deUvery of the Journal depends. 
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1890. Best, W, D. Ashton (previously entered as Ashtor 
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Z,fi)trpool 
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MR. FRANK TATS IN THM CHAIR. 

ARTIFICIAL DRAUGHT IN VITRIOL CHAMBERS, 
and THE USE OF ATOMISED WATER 
INSTEAD OF STEAM. 

BY FALL KE8TNKR. 

Much has been done during the last 20 years to improve 
the yield of vitriol chambers ; modifications in the shape, 
number of chambers in a given set, varying the dimensions, 
adoption of supplementary towers or cooling pipes, increased 
feed in the Glover and Gay-Lussac towers, the substitution 
of mechanical apparatus for hand labour, mechanical 
burners, automatic liquid raisers, mechanical draught, &c., 
&c. Of all the modifications none have given better results 
thau those intended to control variations of the natural 
draught. These variations, depending as they do, not only 
upon atmospheric conditions, but also on the activity of the 
furnaces served by the chimney, make it constantly neces- 
sary to modify the regulation of the burners, the distribution 
of the steam or nitric acid, the opening of ijte dampers that 
regulate the passage of the gas, &c., in addition to which 
continuous and minute supervision is essential. 

The idea of producing regularity of draught by special 
apparatus is not new, but the first attempts were not 
entirely successful owing to the uncertainty as to where to 
place the apparatus and of the difficulty involved in con- 
structing them of suitable materials. In America consider- 
able progress has been made in this direction ; in fact, it is 
doubtful if there exists more than a single sulphuric acia 
works in the United States, the chambers of which work 
without fan draught. 

The first attempts to use artificial draught appear to have 
been made in Europe. Hagen of Halsbrftcke is thought to 
be first in date (vide Mulhiluser, Zeits. angew. Chem., 27> 
1902), but he appears to have used Root’s blowers in his 
experiments ; this apparatus for displacing gases seems 
quite unsuitable for the purpose. 

Hageler, of La Salle, appears to be the first to use a 
centrifugal fan with any commercial success. The object of 
the fan is primarily and principally to render the draught 
constant. There is an unfounded idea that the fan serves 
to pass more air through the chambers. This is incorrect ; 
the fan merely regularises the displacement of the gases. 
It permits, it is true, an increase of the speed at which the 
gases flow through the conduits and consequently the pass- 
ing of a greater volume of them in a certain time, but it is 
principally a regulating instrument, by means of which the 
quantity of oxygen admitted into the apparatus can be 
adjusted better than is possible with any kind of natural 
draught. 

The question now arises as to the position of the fan in 
the gas conduits. In America, where the use of artificial 
draught is general, the fan is always at the head of the 
conduits, and in that country it seems to be an axiom that 
this is the best place, and that it should blow so as to place 
the chambers under pressure, and not to produce a reduction 
of pressure. This idea seems to be deeply rooted not only 
in the United States, but also in Europe, where the use of a 
fan is not widespread. Lunge states that the redaction of 
pressnre has the disadvantage that air will be drawn through 
any opening and disturb ue process. For this reason he 
de^ed in favour of a slight positive pressure. Petsobow 
(Zeits* angew. Chem., Ho. 1, 1903) describes unsnccessful 
trials wi^ a stoneware fan ; he expresses the opinion that 
the gases must be forced ^ough the ohambers, and not 
exhausted at the oad. Plath (Chem.-Zeit, Ko, 89, 19US), 
who feooBniends the stooewaM fans* also finds the 
most suitable place would be at the head of the system, 
and only on aceonut of the questionable alfility of the 
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; Stoneware to withstand high temperatnre does he advise 
i finally that it be placed at the end. KiedenfUhr (Zeits. 

I angew. Chem., No. 11, 1902) likewise admits that the most 
j favourable position would be between the Glover tower 
and the first chamber, but as the difficulties of constmetiDg 
I a fan suitable for this position appear to he too great, he 
; places it at the end of the set. (See also Robert NOrreu* 
berg’s paper on the motion of gases in vitriol chambers, in 
Chem. Ind., 1899, Nos. 3 and 4.) 

If only the (question of the fan itself has (o be con- 
sidered, there is everything in favour of its [)Osition at the 
end. The exhausted gases are cool and nearly dry, while 
the gases coming from the Glover tower have a high 
I temperature and a much greater volume. 

I At the head, therefore, a larger fan, or one revolving at 
! a higher speed, would be required, displacing very hot 
j gases : this would imply a greater consuinptlon of power 
I and greater wear. All the controlling apparatus is generally 
I found at the end of the system ; there is, consequently, a 
I great advantage in having t!>e fun there us well, under the 
i supervision of the man conducting the chamber working, 
i Althongh the American theory, according to which pressure 
I is necessary in the chambers, has received the practical 
support of a largo number of installations, it seems 
desirable to study more closely on what foundations it was 
based. 

To begin with, what is to be understood by increase of 
pressure or lowering of pressure in this case ? There is 
obviously no question of placing the chambers under any 
considerable pressure by opposing a resistance at the out- 
let. It is clear that, as regards the yield per unit of 
chamber space, a better result would be obtained by con- 
ducting the reactions under increased pressure, but the 
construction of the chambers would have to be completely 
altered. The word pressure bus not this si^ificance in 
this case ; it is a question, in fact, only of a difference of a 
few mm, of water in the pressure of the gases, whether 
the fan is placed at the head or at the end. Therefore, 
in installing a fan for regularising the draught, nothing 
is changed as regards the pressure in the chambers, 

! but it simply renders regular what was irregular before. 

; Assuming, for instance, a plant working at atmospheric 
pressure in the middle chamber, with variations of 2 mm, 
over or under, according to the atmospheric conditions 
and the state of the burners, if a fan be placed at the 
! head of this plant, between the Glover and the first 
chamber, and its output regulated so as to be constant, 
the pressure will remain the same during the 24 hours, 
instead of showing the variations of 2 ram., more or less, 

' which existed before. If this fan be now replaced by 
another at the end, calculated to forward exactly the 
volume of gas that exists at the outlet of the Gay-Lussac 
; tower, the result will be precisely the same as before. In 
I the one case, as in the other, the volume of gas passing 
through thS apparatus U the same, there need be no 
difference of pressure between the two arrangements, 
although in practice this is not absolutely true. 

A fan is rarely added to the chambers without at the 
! same time increasing their production, for in most cases 
{ the production is limited by the draught. The fan thus 
i not only affords the means of regularising the draught, bat 
: at the same time of increasing ir, and cases where it is 
' not used to increase the volume of gas admitted to the 
I plant are rarely met with. If the same plant, at the normal 
I pressure, be provided with a , fan capable of doubling tho 
j volume of gas (assuming, of course, that the burpera can 
: follow the increase), the pressure in the chamber will not be 
normal. If the fan has been placed at the head, a pressure 
of, say, 2 mm. of water will be found, while If it be placed 
under the same conditions at the end, a reduction ist 
pressure of 2 mm. will be observed. This results from the 
resistance offered in the first case by the Gay-Lussac tower, 
in the second case by the Glover tower. What importance 
does a difference of 4 mm. in the pressure, that is to Siy , : , 
1/200 of the atmospheric pressure, possess ai regards w 
w^ghl of gases in the chambers ? What effect can .;Mr' ' 
increase or decrease of volume by 1/200 have on the 
prodaecionor the chambers? The {nresstire of the nliaow 
sphere itself varies sometimes in the Same day by 
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moftt be <queted, to understand tbe value xtf iHe 
words pressure and vacuum in such a case. Again, if ibe 
burner men make a charge of 199 lb. or 201 lb. instead bf 
too lb.' (and this difference may easily nccur), that wiH 
make a difTCrence of 1/100 in the volume of the gas sent 
to the ohambors, or a variation 25 times larger than that 
caused by the difference resulting from the different positions 
of the fan. 

To explain how this notion of “ necessary pressure ** has 
becosne prevalent in the sulphuric acid industry, we must 
recognise in the first place that it is really theoretioal, for 
pressure favours the reaction of the gasts ; but in the 
present case there can be no question of appreciable pres- 
sures. In tbe second place it must be remembered that the 
first attempts at artificial draught were made with a 
Koerting steam blower, working between the Glover and 
tho first chamber, Avbere its place was indicated and alone 
possible, since tbe blower had at the same time to supply 
the steam. When the steam blower was replaced by a 
centrifugal fan, tbe latter was put into the same place, 
without inquiry as to whether this position was really 
indispensable. The American method has certainly been 
very successful in solving the problem of coustructing a fan 
capable of resisting these conditions, the more so as they 
have held to fans of small size, implying a high speed of 
revolution, which is a very unfavourable condition for a fan 
wheel as a rule. At the same time, the proper position 
for the fan would seem to be at the end of the system, 
and not at the beginning. 

The first installation of an exhaust fan for leaden 
chambers dates from the year 1897, the present definite 
type from 189 Sl. All the funs erected since the beginning, 
with one or two exceptions only, are still at work ; they 
number at present more than 50, of which nearly one-half 
were erected on the continent during last year. The fan 1 
have devised has a fan-wheel of regulus metal, very massive 
iind running at a slow speed, with a casing of rolled regulus 
metnl or yolvic stone. The peripheral speed is only .52 ft. 
|>er second, which is luore than suilicienr, since tbe fan is 
not required to create a pressure or vacuum, but merely to 
displace the gases with regularity. Banker, who generally 
works with two Gny-Lussacs, has adopted the plan of 
pTuciog the fan between these two towers, for at this point 
the gases are almost dry' ; besides, it can be put on the 
groubd in a oonveniont position. When there is only one 
(Jay-Lussae, the fan is placed right at the end of the system. 
When the local condition.*! allow it (for instance, if the 
gases have to be blown into a chimney) this position at 
the end appeufs the most suitable, even where there are 
two Gay-Lussacs ; the gases are, in fact, drier and colder, 
aUd no further reactions take place in the gases in contact 
With the fan. 

, When there is only one Gay-Lussac it will always be an 
^vantage to erect a small tower, for instandh, a Lunge- 
itohrmann plate tower, on the delivery flue of the fan for 
i^e(iovery' ; this tower, sprinkled with a little water, will 
condense ail the acid gas or, to speak more exactly, the 
at^d haist always existing at the outlet of a single Gay- 

sip^dd ot the fan must be variable within certain 
ItiSima,, imcprding to the temperature of the surrounding air. 
I^us, for^good working a difierenca in the regulation must 
^ nme fpc,tlie time, ivhen the air is warmer, and the 
^j&t,iime«.when It 18 colder and heavier; what is actually 
re^ii^ id the leaden chambers is not a certain volume, 
bifit a certain weight of air. When the fan is driven from a 
hde shaft or a motor with constant speed, the regulation is 
effected by means of a damper placed in the suction pipe. 

^ Tbe ian . affords a means of inoreasing the gaseous 
volume conveyed, and, censequently^ of increasing the 
produotloe in the ohamberSi Ae renctions are more 
intense in the same sptce, while ffSe loss of h^r wbiob^ 
takes plaee only by radiation from the wall, remains nearly 
constant,, there reseks .<aA inore^eof '^mperatarc, and^ in 
consequence,, an . excessive expenditane of nitrate and a 
rapid wear, of tbe lead,. Varipas means have '.been tried 
to«xeme4j by eeoling theehaiiibers either by-water 
on the outfide er hy'inr and water circulating ’pipes f hnt 
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none have given such satisfactory results as the substitution 
of atomised watet fdr the steam kdmitted chambers. 

For each molecule of anlphur dioxide (64 grms.) trans- 
formed into H ^04 4* SHoO, which represents approximately 
the cobstittition of the *acid' in the chambers, tbef^. are 
liberated 65,5U0 calories (Lunge). ^The 64 grms. of 
sulphur dioxide require 72 grms. of water. Supposing the 
acid to condense at 60^^ C., each gramme of steam (assumed 
as introduced into tbe chaml^r at 120° C.) gives up 
606*5 + (0*305 X 120) — 60 *- 583 cal.; the total heat 


lilx^rated is therefore — 

Cal. 

(1) Heat of formation of the add 1 «5,60O 

(2) Heat iciven up by condensation of steam, 

58a X 72 41,970 


107,476 

If all the w ater required for the reaction w'ere supplied 
in a liquid state at 15° C., the heat nccotint would be as 


I follows : — 

Cal. 

(1) Heat of formation of the acid (55,500 

(2) Heat ahsorhed by water raised from r)0° C. to 

60*^ C. = 72 X 45 - 3.240 


02,260 

The differeneo in the two cases is tipis. . . . 45,216 

I 

It will he seen that there is a good margin for increasing 
the produ(^tion, that is, the intensity of reaction in a given 
space, without increasing the temperature. In reality, 
how'cver, the output of an apparatus does not consist 
exclusively of acid of 110° Tw. (H 0 SO 4 + SHjO), as 
assumed in the above calculation ; leaifen chambers, well 
constructed and well conducted, may yield their entire 
produce in acid of 140° Tw., and in these circumstances the 
cooling due to the emplo^Tucnt of sprayed water has not 
I the importance just indicated. This remark shows that, 

I the weaker the acid produced, the greater is the influence 
( of the atomised water ; later on a calculation will be given 
j rendering this fact evident. 

I Another cause rendering it difhcult to obtain exact figures 
I is that the results obtained by working in the summer differ 
1 from those obtained in winter ; the influence of radiation, 

I and of the temperature of the air entering the burners being 
very variable from one season to another and modifying 
more or less the results indicated abov^. Besides, it 
is impossible, except in very rare cases, to replace ‘the 
steam entirely by atomised water, for in the last chambers, 
for instance, the addition of a little steam is indispensable 
: in order to maintain tbe temperature necessary for the 
* reactions. One might, however, attack this question from 
; a diflerent point of view ; if a constant quantity of atomised' 
! water w^ere introduced into the chambers, the temperature 
could always bo mainteined constant, providing the intensity 
of the teactioos was varied by admitting more or less gfts ; 
but as this cannot be carried out practically, this means, will 
not permit of absolutely definite rules being made. 

I have just said that atomised water cannot entirely 
replace steam even with the intensive working of 9 cb. ft. 
chamber space per 1b. of sulphur per 24 hours which has been 
attained ; steam in required, not only in the last chamber, 
but also in certain cases in the other chambers, in order to, 
prevent the temperature from falling below a certain: 
minimum. Benker considers that this minimum should W 
fixed at about , 113'' F. for the first chamber. Jn non-, 
intensive working, therefore, only a very Utile water ^egn; 
be used if this limit is not to be rapidly attained, r 
Imwever, to tbe maDufacturer*s . interest ip worlf. 
siyeJy, in which case the proportion of vfater , thaVmay 
be injected in an atomised state depends on . th(^ ,eVttpprs 4 ion. 
psoduced by. the 1 Glover, or, n^ore exf^itly, pn . eycrago 

strength of the total product. ... ^ . v !t> d 

'.It instead of . 4 - >wo eoniidei! 
as repn^eenthig the javeffage sttength of :tlM» total add 
from the Glover' and .eliMbers^*Sie^aliOver.ealeiile^^ 

, bd; modified as :'foUo«e : -r- Kiat^ ' liheniliKl i^idfVildiiehif 1 
obout 64,<)^ 
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laci cwmiM of «!> 

ili^tod U tbei*efori ys : . i 

(1 ) Heat of tornuitioA of acid • • • • 

(2) Heat givtjn out bjreoadensatiou of steam NJ3x 54 ^01,420 ' 

95,4S(> 

If all the water required for the reaction were supplied 
iquid at 15'’ C., the heat account would, be :— 

^ Cal. 

(1) Heat of formation of acid 64,(K)0 

(2) Heat aliaorbed by water raised from M'" C. to 

60° C. = 54 >« 46 

61,570 

Difference 

The above well-known calculations led technical spe- 
cialists to seek practical means for substituting to some 
extent atomised water for steam. The question however is 
not quite so simple as it appears at the first glance. It was 
not only necessary to construct spiaying apparatus, working 
regularly and producing a sutfleiently fine spray, but there 
were other more complex questions to solve, notably to 
ascertain whether the leaden chambers in their usual form 
would suit this way of working, and further, where the 
atomisers were to be placed. The answer to these questions 
has been supplied ijj a complete manner by Benker ; in 
fact, all the theoretical ideas in this paper are due to him. 

Benker has been guided in his investigations by Abraham’s 
theory, which is briefly as follows : — The gases, in moving 
in the chambers from the inlet to the outlet, circulate iu 
each plane of the chamber, perpendicular to its axis, up the 
centre and down the sides ; that is to say, along the walls 
where the gases are cooled, whereby a very active descending 
current is established. It is the same circulation that 
occurs in every reservoir containing hot liquid, the sides 
of which are in direct contact with the cold atmosphere. 
This theory of Abraham’s is put into practice by Benker, 
who places his atomisers in the longitudinal centre line of 
the roof of the chamber, near to the top. 

The mist of water, however fine, does not evaporate 
iustauiHUCously, and the small drops have a tendeucy to 
fall, but the ascending current of gas keeps them iu sus- 
pensiou, so that before they can reach the floor of the 
chamber they are completely evaporated. The vapour then 
follows the cycle of travel and forms an exact equivalent of 
the steam coming from the boiler, except that it absorbs 
r»l7 cal. per grm., and— this also has its importance — it has 
cost nothing or next to nothing. 

It may he admitted that Abraham’s cycle is well realised 
if the chamber is narrow ; in a very wide chamber it is 
probable that the two cycles do not touch one another, and 
that there remains in the middle throughout the length 
of the chamber a relatively quiescent space. Granting this 
hypothesis, it will be seen at once that, if the atomisers were 
placed on the centre line in this wide chamber, they would 
meet with exactly the conditions that Benker wanted to 
avoid. Experience has confirmed this conclusion ; in a 
large chamber the atomisers placed on the longitudinal 
centre line of the roof of the chambers do not by any n^eans 
produce the same result as in a narrow chamber. Benker. 
oonsiders thht 20 feet is the best width for the chambers, 
and tber^ore constructs them by preference narrow and 
high. In the wider already existing chambers Benker places 
the atomisers in a zig-aag line at about 10 ft. from each 
w*all, so that they may be in the ascending current. 

In basing his process upon this theory, Benker has 
sticcce^d where others belbre him had failed, and he can 
nt present show a large number of installations working 
weU i ' failiire resulted whenever he departed from the 
principles Just explained^ » . 

Fur 1,000 lb. HjS 04 X<^ 1,500 lb. acid 11'’ Tw») eibeut 
780 lb. ^ wdter abi rn^piiredU^ If Htehe 780 Ib^ aee supplied 
in' kdiqmd form^ the deal Mqbined* to ti^ thehi Into 
iteimvs sd!S«d, oraii]iinimm lO^of coal.v la teidity, 

^ I Ifai^^Md abov6,;q^ aokl^ peoduiM fiinol 

asm ^ oim 


the iteaih by atomised water, so that the above figures are 
not obtained in practice. Below are raiolts obtained in 

someworka. ^ t lx. 

The power required for compressing the water for the 
atomisets can scarcely be considered j it reaches only to ^62 
theoretically for 1,000 parts, H5SO4, taking H8SO4 + 3H|0 
as the average composition of thv acid produced. 

Working under these conditions, Benker has produced, 
using fan draught, the equivalent in vitriol of 1 lb. of 
sulphur burnt per 9 cb. ft. of chamber spaces with a con- 
sumption of less than 2 - I nitre per 100 of sulphur burnt. 
The following gives some of the results which Benker has 
obtained at the works where his process has been 
installed : — 

Societi^ de Prodnils Chimiqnes, Rome. ‘--ThQ chamber si>iico 
is 72,140 cb. ft. When the plant was worked with a pro- 
duction of 10 tons (22,025 1b.) of 110'* Tw. acid per day, 
the chamber space was pnictieally 15 cb. ft. per lb. of 
sulphur. Theoretically, 1 lb. of sulphur produces 3*06 lb. 

therefore, lb. sulphur required, 

and consequently = 14 -go cb. ft. per Ib. of sulphur. 
The nitre consumption was 1*22 lb. per 100 lb. sulphur 
burnt. But it was found that the production could easily 
be raised to 15 tons per flay, which corresponds to 
9*97 cb. ft. per lb. of sulphur, with a nitre consumption 
of 2*05 lb. per 100 lb. sulphur burnt. 

If we consifler the character of the reaction, the somewhat 
high atmospheric* temperature in Italy, and the poor 
character of the pyrites (29*3 per cent, sulphur and 3 per 
cent, copper), these results are certainly good. It is true 
that the plant was at the outset cons! r acted so as to be 
worked with fan draught and water sprays, the chamber 
section being such as Benker considered best for the pur- 
pose. Although iu the cose of plant not specially designed 
for use with artificial draught, and not having the dimen- 
sions considered most suitable, the same high results are 
not always obtained, yet an improvement is always effected * 
by the introduction of fan draught and water atomisers. 

At an important works on the banks of the^ Maine 
comprising several sets of 130,650 cb. ft. capacity, the 
chamber space per lb. of sulphur burnt was 21*09 cb. ft. 
before the introducliou of fan draught, &c. \ at the com- 
mencement of last year the chamber space was only 11*88 
cb. ft. per lb. of sulphur, corresponding to a reduction of 
i 43*2 per cent., or an increase in production of 76 per cent, 
i Since then the results have been still further improved. In 
! the same works the daily saving of fuel is about 5 tons on 
I a production of about 140 tons of acid of 110 Without 

I taking into account thi* saving in inonej^ resulting from the 
I increased production (a saving which is very considerable, 
j seeing that the deprecialion of the chambers constitutes an 
important factor in the cost price of the acid), it U seen 
tlui the economy in fuel is eonsideruble, and should easily 
in one year cover the cost of the iustallation of the new 
process. In the case quoted, Benker states that the saving 
in fuel would have been greater had the works in question 
not adopted a system of nitre feed which demands the 
presence of water vapour at the head of the chambers. 

At another works in the middle of France where the 
construction of the plant was far from perfect, the chamber 
space per lb. of sulphur was 26*27 ; after the introducUon 
of fan draught and atomisers the chamber space per lb. of 
sulphur burnt was not more than 14 cb. It. The nitre 
consumption before was 4*26 per cent, on the sulphur, 
now it is 1*8 per cent. These figures speak for themselves. 

The atomiser or sprayer employed by Benker is n^de of 
iridio-platinum, and is of two sizes; the one delivwng 
about 10 galls, an hour is used for narrow chambdTi, ‘where 
there is only one itrafief along the centre line j the ether of 
smaller output i4 uifed for wide# chatnberS, 
atomisers are arranged zig-zag. , . ,1 

The atomisers produce a horizontal jet {big. If. > mttt 
centrifugal sprayers of the Koertihff type; pfodhee 

a conical Jet (Fig. 2). the results have always beeu Incom- 
piete I Hie cone being directed downirards,4bt Uttte di(spS 
pCeoipitatea mth too lunch force towards, t|i#;bWtW[^ 
■'the,ehnii]iber. •. r ' ':*? -•> i 
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On tho main pipe a aponge filter ia amnged, beridea 
'wbioh a filter is placed before each atomiser in order to 
avoid any possibility of obatrnetions. The atomisers are 
mounted on flexible tubes so that they can easily be drawn 
out and their working verified. The pressure at which they 
work is about 40 lb. The arranffement for obtaining regu- 
larity of pressure is very well devised. A small pump, 
generally driven by the engine driving the fan, forces water 

Fig. 1. 


Fio. 2. 



into a closed reservoir of about 8 ft. diameter and about 8 ft. 
in height, provided with water gauges. A by-pass allows 
the level of the water always to be maintained at about the 
middle height of this reservoir. The upper part of the latter 
is connected by a pipe with the reservoir of compressed air 
of the works. The pressure is produced by the delivery 
of the pump, which works continuous!;^. The communica- 
tion with the compressed air reservoir is intended to replace 
the air absorbed by the water ; it is only rarely opened. In 
one works at Orleans air is admitted only once a week. 


Fio. 3. 



V Pan. 

P ‘Water pump driving the fan, 

P Sponge filter oontinuously fed with the water to be atomised. 
E Eecerver for water under pressure and compressed air. 

XX Atomisers. ^ 

. Jf PUters. ^ 

Tl Steam piping. 

T2 Compressed sir piping. 

T8 'Water piping. 
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Fig. 8 showt a diagram of a complete installation of 
water-atomising arrangement, and shows also the suction 
draught fan driven by the water pump. The unifoimity of 


pressnre is very great ; it may be stated that the feed with 
water by the atomiser is more regular than that with steam. 
The pressure of the water does not vary at Orleans by 4 lb. 
per square iuch in the course of a week. 

To recapitulate, according to the results obtained by 
combining intensive working under artificial draught with 
cooling by the use of atomised water, the following results 
are obtained 

(1) More regular working. 

(2) Increase of production by 50 per cent., without 
increased consumption of nitre. In this connection it 
should be mentioned that in works where it is not desired 
to increase production, the adoption of the processes de- 
scribed above permits of the stopping of about half the 
existing chambers, still retaining the same rate of manu- 
facture. There results from this, beyond the general 
economy due to the processes from the standpoint of fuel 
and nitHc acid, also a distinct economy in maintenance, in 
working, in wear of lead, greater ease of supervision, and 
the possibility of easily increasing, at any moment, tbo 
production of the works without the necessity of putting up 
new plant. In many of these works, moreover, it would 
be possible to combine the batteries of burners in such a 
way as to supply the chambers still in use from the burners 
of those which have been stopped, and as a result of such 
possible combinations, iucreas^ facility for repairs would be 
gained. 

(3) A notable saving of fuel. 

(4) Notwithstanding the increase of production, the lead 
does not suffer more ; we have seen in fact that, even, when 
doubling the intensity of the reactions, the temperatnlie can 
be lowered below that existing before. 

If an increase of production is not aimed at, the advan- 
tages derived from the use of atomisers are as follows: — 

Jl. More regular working! 2. Decrease in the consump- 
tion of nitre. 3. Saving of coal. 4. Reduced wear of the 
lead. 

Discussion. 

Mr. Eustace Carey remarked that some years ago the 
late Dr. Hurter read a paper before this section, in which 
be showed that the great problem in working vitriol 
chambers was to get rid, as rapidly as possible, of the heat 
evolved by the reaction of the various gases in the chambers. 
The use of atomised water instead of steam was obviously a 
considerable contribution in that direction. He was glad to 
hear that Mr. Kestner approved of placing the fan afier the 
series of chambers. A suitable amount of plus-pressure in 
the first chambers can be secured where the chambers are 
at a suitable height above the pyrites burners, and the fans 
at the end of the chambers can be trusted to obviate the 
difficulty of inequalities in the chitpney draught. Ho waa 
sure that they were all very much indebted to Mr. Kestner 
for his most interestiug paper, and for the great improve- 
ments which he bad personally effected in the manufacture 
of sulphuric acid. 

Mr. H. Forbbs Carpenter said that the application of 
fan draught to the modem forms of coke-ovens with 
recovery of residuals bad entirely removed the difficulties 
and irregularities experienced where chimney draught had. 
been formerly employed in certain works, much exposed to 
the effects ot violent winds. This form of draught regula- 
tion was, he believed, first introduced into Amencan coke- 
oven plants, hut it quickly spread to the Continent. He 
could well understand that such a system would be applic- 
able with advantage to the vitriol-chambers process, where 
however it must be borne in mind the Glover and Gay- 
Lussac towers themselves acted in some degree as draught- 
regulators in violent winds. 

His own experiences with SprengeVs foim of apparatus 
for introducing atomised water dated hack, he thought, 30 
years. Hero steam was employed io atomise the water, the 
small apparatus being constructed of platinum. For various 
reasons, not necessary to detail, the experiment vras not 
successful in the works where he was then engaged, there 
having been considerable wear on the platinum jet. The 
theory of the downward and upward circulating currents, 
that existed in chambem of varying width, seemed justified 
by the failure ot the atomised water jeu at points not on 
the ascending gaseoua current. The theory of downward 
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oorrent certaisly received justitication by experienoec with 
the cooling and mixing floes that formed a feature of the 
Delplace system of chamber construotion. 

Mr. W. B. Hardwick asked if Mr. Kestner considered 
the use of steam on the last chamber necessary. For his 
own part, he had always found that steam on the last 
chamber was most detrimental to the absorbing power of 
the Gay-Lussac. He asked also whether the acid elevator 
described could be used for nitrous vitriol. 

Mr. H. T. Manwinoton thought the remarks of the last 
speaker as to the undesirability of adding steam in the 
last chamber would be endorsed by most vitriol makers 
present. It seemed that steam would still be required ; it 
could not be done away with altogether, because by using 
atomised water the temperature would be reduced below 
what they knew was necessary. As regards the fan, vitriol 
makers found that an important matter to attend to was 
regularity of gas, steam, air, and nitre. He accepted 
Mr. Kestner’s figures, but it was certainly very remarkable 
that they should get an increased production of 20 to 
25 per cent, simply by adopting the fan. In regard to 
atomised water, the nitre consumption did not appear to be 
anything very remarkable, in fact, not more than in a well- 
managed concern under the ordinary method of using 
steam. Of course, by using water instead of steam one 
should get an increased chamber space. One great diffi- 
culty in the old Sprengcl apparatus was that it required 
very constant attention to prevent the jet being stopped 
up } the water liad to be carefully filtered as the jet was 
very fine. He should like to know if Mr. Kestner had any 
difficulty of that sort, or if he had some means of obyiatiug 
it. Some 25 years ago Mr. Musprntt, at his works in Liver- 
pool, employed the Sprengel jet; the chief object then 
aimed at was the saving of the fuel required for raising 
the steam, and Hr. Sprengel had thought to get a saving 
of nitre and a saving of chamber space, as Mr. Kestner 
did to-day. 

Mr. Artiiub Carey said that mechanical draught in 
vitriol chambers undoubtedly assisted in obtaining what 
was so necessary for high efficiency, viz., regularity of 
conditions. The draught produced by a chimney varied 
materially with the sUite of the atmosphere, and in the 
case of a high Avind or gales it varied from moment to 
moment in a way absolutely impossible to regulate by hand. 
He thought that where the draught depended on a chimney 
it was a universal experience that the nitre consumption rose 
during a gale. With regard to the use of atomised water 
instead of steam, the advantage was obvious, when once 
the mechanical difficulties in the production of the spray 
were overcome. As Dr. Hurter had pointed out long ago, 
the chief function of the chambers was to dissipate heat i 
if, therefore, there were fewer units of heat to be dissipated 
per ^ ton of vitriol, a proportionately larger quantity of 
vitriol could be made in the same chamber space. He 
thought the Liverpool Section had every reason to be 
gratified that they had been chosen by Mr. Kestner for the 
reading of his very important paper. Mr. Kestner had 
shown that in one of the oldest of the great chemical 
processes English technologists bad undoubtedly much to 
learn from their friends and rivals on the Continent. 

Mr. W. A. S. Calder said he bad seen the atomisers 
described by Mr. Kestner in action they produced in the 
chambers simply a very fine mist. 

Mr. Kestneii, in reply, said Mr. Carpenter had men- 
tioned the atomising of water by means of a steam jet ; 
t^t system could not be compared with tho one he had 
himself described that night, because ,tbo amount of steam 
supplied by tho sprayer was, perhaps, larger than the 
amount of water atomised. With regard to Mr. JHard- 
wick’s question as to steam in the last chamber, he was 
sorry^ to say he had no exact data. He knew it was a 
qoestioa which was very much debated, and he did not 
think that teohnolovists all bad the same idea on the 
snbjeet. It was admitted that the temperature of the 
ohamben must not fall below a certain point. The increase 
of prodnotion, referr^ to hy Mr, Manniogton, had been 
exi^enced actually in several instances, and he thought 
the flgnree given might be relied upon as correct. He 
would point out that« ahice a eerttuu teihpehitare was 


necessary in the chambers, one could not, of course, use as 
much atomised water in winter as in summer. Hlflferenoe 
in clinutte affected this point similarly ; in the south, for 
instance, the chambers could bo worked with more water 
than in tho north. With regard to nitre consumption, one 
could not expect to obtain high figures of production and 
at the same time lower the nitre consumption. The con- 
sumption of nitre inereased with the intensity of working, 
though, even with high prodiiotioo, the consumption was 
oot higher than it was with low production, omitting the 
use of atomised water. He should not think at using the 
automatic acid elevator for nitrous vitriol. 

ON THE USE OF AUTOMATIC 
ACID ELEVATORS FOR FEEDING GLOVER 
AND GAY-LUSSAC TOWERS. 

BY PAUL KB8TXBK. 

Of automatic liquid-raisers those worked by compressed 
air are most generally used, and about half the towers on 
the Continent are thus fed. 

The type of acid elevator which I have brought out has a 
volume of 11 galls., and makes from 20 to 00 pulsations per 
hour, which corresponds to a supply of 2*i0 to 000 galls, per 
hour. Except in the case of very large plants, three of 
these elevators suffice for a set ; that is to say, one for 
feeding the Gay-l^UHsac with acid, the second for returning 
to the Glover the iiiiroiis vitriol, the third for feeding the 
chamber acid to the Glover. Sometimes, however, a fourth 
apparatus is erected in reserve. 

It IS preferable to give the apparatus a small capacity 
and frequent pulsations, this having several advantages 
besides the smaller volume of the apparatus* The com- 
pressor works more regularly, without requiring a large air 
reservoir between it and the acid elevators, for with a set of 
four acid elevators working with pulsations at short intervals, 
the consumption of compressed air is nearly regular. More- 
over, acid tanks need only be of small capacity not only on 
the bottom but especially at the lop of the towers. These 
tanks now only servo as regulators, and might be suppressed 
entirely, and tho acid fed directly into the towers, as doea 
Mr. Fraipont at La Viellle-Montagne, with his emulsors.” 
The sprinkling by the feed of the acid into the elevator 
might be regulated at the bottom of the towers instead of 
at the top, where supervision is difficult. The more one 
sprinkles, the less necessary it is to regulate precisely the 
quantity of acid running on to the towers. 

One inconvenience sometimes mtt with in winter, which 
also occurs with non-automatic eggs and all apparatua 
Avorking with compressed air, is that the supply of air may 
get clogged by the formatioo of ice in the cock or admission 
valve forthe compressed air, at the spot where the air expands. 
To remedy this, Mr, Coifpard, formerly director of the 
Soci^to des Produits Cbimiques at St. Denis, Axes on the 
general air-piping supplying the acid elevators a drop-feed 
rubricator containing glycerin. Since this process was 
applied he had had no lurtber stoppages in winter. 

EmuUion . — In aotne sulphuric acid works a single high 
Gay-Lussac towef la used instead of two lower towers side 
by side. This not only makes supervision difficult, but 
involves, for raising the acid to the Gay-Lussao, a greater 
pressure than is required in the case ot the Glover. The 
compressed air then becomes very costly in consequence of 
the reduced efficiency of the compressor, and, unless there 
are two compressors, all the air has to be compressed to the 
maximum pressure. 

At the fitablissenjents Kuhimanii, at Lille, the difficulty' 
has been got over by placing a relay at half the height and 
making the lift in two stages. 1 employ a simpler moans \ 
it consists in admitting a small jet of air into the deUvery 
pipe, so as to produce in the pipe what has been ineomody 
termed an ** emulsion,” but what is in reality air cttshiona 
sepamting the interrupted column of acid. Under thoM' 
conditions the total weight of the column it lighteBed by 
tho weight of a volume of liquid equal to |lio Tolame of thm 
air, and a much lower pressure is reqaivod. Tht rednatiott 
that can bo obtained in practice, wUbont inoroaaiiw tkta 
coastuaptioa of air, is one-third | that h td aayiTv Ibd 
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heitftitio tvUich the liquid hn» to he raifed is 60 thero ^ 
^iy be a resistance ootrespottdin^ to a height of SO^n. 
'IJ^e ooiisuxuptioo of air is not sensibly larger than in the 
case, of an actual of 66 withooi emulsion/* « • 


Pig. U 



The application of this artifice to any kind of liquid 
elevator is most simple. Fig. 1, say, represents an ordinar 3 * 
acid egg A, with feed pipe o, air-supply pipe A, and acid 
delivery pipe c ; it sufbces to make in the pipe c at the top 
of the part inside the egg a hole x of about 2 min. At the 
same time as the adid is* forced through this pipe, a 
continual jet of air is introduced, which in rising forms 
air cushions,, as in the air-lift pump or mammoth pump 
of Pohle, the principle of which was described and applied 
by Charles Laurent in 1888 (Bull. Soc. d’Encouragement, 
Kov. 18, 1886), twelve years before Pohl6-8 patent. 

By making the hole a* larger or smaller, the admission of 
aitj and consequently the weight of the column of liquid in 
the pipe, can be increased or diminished. In the arrange- 
ment shown by Fig. 1, however, this regulation can only be 
made once for all ; in the arrangement indicated b}’ Fig. 2 
it cad be made as desired. In this case the air is admitted 
through an external pipe d provided with a cock r, and 
communicating at one end with the chamber of the acid egg, 
and at the other with the pipe r $ by means of the cock 
the quantity of air can be regulated according to the 
pressure desired. 


Fio. 2. 



jPor those who are not sufficiently familiar with the 
phenomena occurring m fhq ^r lift pump, it will he sufficient 
te^iefer . to the •betob, 8, which represents the delivery 
jiipe^^ pu . *^^76 gan be seen on it the 

4teiin|i4°6 VAter and air, forming successively 

id^arcupted o^umns; ^3%e pfienomenon occurs iu this way 
ip ,a n/Burrow pipe, as can be .showif^y making the pipe^^ 

^ id at Utge pipe 'this will mot be so ; the air rises iri the 
«)lUitm^iOf ’ll<piidf without that is to say; 

forihing air Cttsblon^ W^ikht of iwh w 

eohnptir is > »ot v ifedacedi^- The roa^mnm 

dltoiHer^iii order toi oimun a good rwnlt, ^is tins. r. 


! if pipes Of 6 lni». ‘arS alr^dy 1© sxlstemce; tSev^^ W 
ret»Dhd, but the resiiK will he If«s satUifa^tOiy. ft ’ 
better to use pipes of 1^ io^. dikmeter and to put up* 
several of them. Mr. Fraipbnt, of Xa VieUlc-Montagne, 
who uses ** cmnlsors ** for raising the acid to the ton'Crs, ’ 
usee pipes of 1 in., add places several ' 
! Fig. 8. of them side by side. ' Another point ’ 

of great importance is the position of 
^hc pipe ; it should be vertical as far ' 
as possible, for in an inclined pipe the 
air has a strong tendency to follow the 
upper wall, so that the pistons are not ' 
formed as in a vertical pipe. 

Raising of Nitric Acid , — In roost 
Continental sulphuric acid plants nitric 
acid is used instead of nitre. Without 
going into the comparative merits of 
the two systems, the trouble of* raising 
the nitric acid to the top of the Glover 
is the main inconvenience for Avbiclr 
the Continental progress is blamed. 

For the raising of uitric acid, an au- 
tomatic acid elevator of stoneware has 
been constructed, which works satisfac- 
torily in many industries. Butl would 
not recommend it for raising the nitric 
acid to the Glover, on account of the 
length of the deliveiy pipes required 
in most cases. The main difficulty of 
using the acid elevator for uitric acid 
lies in the delivery under pressure 
through pipes ; these can only he made 
of stoneware, which implies the pre- 
sence of numerous joints. 

The most practical means of raising 
the nitric acid to the towers is to mix 
it with the nitrous acid sent on to the 
Glover : a Alarriotte's bottle pours the 
nitric acid continuously into the reser* 
voir of nitrous acid feeding the acid 
I lifter. This mixture thus is made at the bottom instead of 
having to be made at the top. 

It has been attempted to introduce in this way a solution 
of nitre, but the sulphate of soda formed is little soluble 
! in acid of 140° Tw., and has a tendency to obstruct the 
1 Glover. With nitric acid this is not so, and as the sulphuric 
1 acid is cold, the mixture has no sensible effect upon the 
I lead, nor upon the the cast iron of the acid elevators. 




Metting held at the Technical School, on Friday, 
March ^th, i^o8. 
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THE ANALYSIS OF MANUFACTURED 
INDlA-liUBbEU. 

BV HARRY GRIMSIIAW, F.C.S., W. TOKO, AND JL. H. BAHKK®. 

Up to comparatively recent years, an analyses of a nunple 
of iiianufactured mdia-iiihhier consisted of a determioAliDfi 
of the speoitio gravity^ the ash after buruiog, and tpo 
sulpbui:;i by oxidationi and solution, and precipitation 6# 
bamm aulphate. ■ / Moisture, if any, w a*, > of , oourao 
estima^d by drying;. ? I'he ikiD of .these djsducted* Itdm 
IPO gave the pvcovntage^of -orgaioio 
which was, of course, tpdia*nibher. , We^ hhTf*>beiwro 
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tin analysis recently obtained by a rubber manafaetorer 
Bit a considerable costt In which the traees of *Mron, 
Alumina, alkaline sal^ copper, &c.,'* are determined, 
which are mere impurities in' the- minerals used, whilst all 
the information on the point vital to the manufacturer is 
in the item ** india-rubber and other nrgauic matter,*’ 
38*44 per cent. 

By the methods now adopted by those chemists who 
have made it a special study, we can obtain, fairly easily 
lod in a comparatively short space of time, a much more 
iroluable idea of the composition of a sample of 
manufactured rubber than by a mineral analysis alone. 

The method, broadly speaking* consists in the extraction 
of the finely comminuted rubber, by a series of solvents 
by which the organic imparities or additions to the rubber 
ire more or less perfectly removed. 

As we do not in this paper claim any absolute novelty 
in the principle of the method, a very brief description 
of it will suffice. 

(1) The first extraction is by means of boiling acetone 
in the Soxhlet or equivalent apparatus. By this means 
we extract the oils uud resins natural to the rubber, free 
Fatty oils, hydrocarbon oils, and resins, and the free 
uilphur. These can be to a certain extent separated and 
letermined. 

(2) The residue from the acetone extraction is subjected 
to the action of boiling alcoholic potash or soda. By this 
extraction we remove the “ vulcanised and oxidised 
oils (so-called substitutes) together with the sulphur and 
ohlorine combined therewith. 


! <8) By a mteeriKtioa of restdue^Ko.^ # with cold, pitro- 

benieac the bituminous matters are removed (piCtih,, 
i asphaltum, &e.). < " 

I (4) There Is noff left the india-rubber, with ita-combloed' 
sulphur, the mineral matter, and insoluble organic mbtteV^ 
i (carbon, starch, &o.), and by the treatment of this wl^ 

I boiling nitrobenzene and a little chloroform the rnbbef isv 
, dissolved, und after washing with ether the solution 
contains the rubber with its sulphur of vulcanisation, anc^ 

I the residue contains the carbon, starch, and other insoluble 
organic materials, and the mineral matters. Those can, 
if desired, be further separated, and, of coarse, the mineral 
matter and sulphur thereiu determined by incineration and 
oxidation and precipitation in the usual way. 

The acetone extraction may take four hours, the potash 
extraction about four hours, and the cold nitrobenzene 
about one hour. In a great number of cases the process 
may stop here, but if the treatment by hot nitrolvenzene 
is also applied, another hour or thereabouts is needed for 
this. 

The immediate object of our paper is to present a series 
of results which have occurred in our practice, to suggest 
a scheme of tabulating the results, and to illustrate the 
method of applying those results. We also offer a- few 
comments on the method which is still in want of 
developmeut to make it more complete and more correct. ^ 

In the following table (No. 1) we have grouped a ieriesf 
of results obtained from samples of native rubber, recovered: 
or reclaimed rubber, and of vulcanised rubber, on the 
lines ^ve suggest. 


Table I.— Analysis of Vakioi s Dkscuiftions of India Kubukh. 




! 1. 

2, 

3. 

4. 


0. , 

7. 

8. 

{». 

10. 

Ib^feronce. 

Description. 

Sp.Gr. 

Mineral 

Total 

Sulphur 

Salphur|Sulpliur: 
after | after i 
Cold 1 Hot 1 

Aeetone 

Altv)holic 

Potash 

Nitro* 

benzol 

(>old 

Extract, 

Nitw>5 

benzol 

Hot 



Matter. 

Sulphur. 

free. 

o o 

Nifrn- j 
benzol. | 

Extract. 

Extract. 

Extract 

Para rubber .... 

Native rubber, washed and 

1 

1 







; 2*06 
/ 3' 13* 

None 



dried 

0*92 

0*317 



.. 


2 *28 

s s 

Oambia rubber . 


0*1»3 

3*0*2 





.TOO 

Noiio 

None 


I'^ainata nil>l)er . 

r. 11 

lleclHiiucd Parn, washed and 

0*111) 

0*301 

*’ 

• • 

•• 


2*10 

None 

None 



1*101 

l»3 * 73 





5*C6 

r2Ji 

3*64 

■ . 

I'gauda rubuer . 

Native rubber, wa^jhed and 



'* 




7*59 1 



dried 

TOO 

2*77 

.. 




0*60 

2*12 


Halata. 

Native, washed and dried. . . . 

1*02 

2*80 





«4’0K 

1*02 

X6ne 


V ictoria, D, black 

.Aineriuan reclaimed irubl»er. 

1-6 

62*U 





7*33 

2’36 

■ 2*‘59 j 


N^o 1/73, black , . 

»* ,» • 

,.1*37 

U*1 . 

1 




10*26 

3*90 , 

12*28 1 

1 •“ . 

Vo. 6, drab 

English reclaimed rubber ... 

! i-b 

53*3 





18*04 

1*70 

2*80 i 


Vo. 1, black ■ 

1*31 

.31*5 





13*(W 

2*11 * 

1*66 


Vo. 2i, black.... i 


1*40 

31 4 





20*40 

3*71 

H*2S 1 

i ’ 

Vo. M, black.... 1 


1'6« 

i 30*43 1 




t . i 

2*86 ,| 

3 '34 

2*15 : 

! ** ■ 

Vo. 9i, black. . 


I *30 

30*48 





14*86 I 

3*71 

6*2:1 


Vo.lt black.... 1 

*» r. 

1*25 

27*60 





10*30 i 

3*76 

1*50 

1 

i ankee. black . . 1 

American reclaimed rubioer .. 

! 65*30 





8*21 . 

3*02 

6*9 

i ‘ .. 

VI. H.. black.... j 



i 83*40 

, , 

l*7l»f 


.. 1 

26*36 1 

4*06 

8*62 

i 

Vo. 11, red... ... 

Now vulcanised rubht*r 

1\S27 

1 30*85 

10*04 

8*23 


8*(H» 

8*00 

1*17 

I • • 

No. 1, grey 

1*513 

64*22 

3*33 

, , 



3*46 

5*16 

3*2 


Vo. 2, grey. 


I’fiO 

63*78 

4*64 




3*42 

7*42 

2*76 


No, 3, ffrey ...... 


1 1*84 

60-90 

3*25 

0*771 

2*48 

• • ' 

* 4*64 

3*00 

1*.3.3 





1 J 




* Second analysis. These Afpires are abnormally high. t H.v difference between preceding and succeeding columns, 

d A deterraimtion of the water, if any, should also be xttode. . 


The figures are the result of analysis peiformed by 
mrselves, wh^re certain information for trade purposes 
vas desir^, and not as cpmplete illustrations of the 
nethod of‘ analysis. Consequently, the figures are hot 
IS perfect: an expc$6 of the methf^ as midt ' be desired,' 
>ut ^|te snffieient, we thinkt to shpw its .usefjalneto. 
iiuller results of more nnmerons apalyses are r^dired In 
>rder to show.how neat an approxlinafion to the eompotlition 
)f the mixing from,. whic^ tbn iaDiple^ was . made, nwr 
needed* . Nd . dpnbt 8al>se<|uent work by bursdtriss aild' 
wfUliiriiiiK thepeioesaa^ ^ ’ 

The'flgateae k|r^e;dab|it, ^however^ are a^floiently 
tb»tieliemiste,atw la a>mitteh .better ppsitloii tbey^ 
^ few, ago iwleaiw .from awyeie 


‘ It wiH be noticed that coluYnns 6 and 10 in the tab^^^ 
vacant. We are bonnd to confess that the treatment with 
hot nittobenzol has not < so far been a practical suoeesiili 
our bands. There is no diffieulfy in effecting the solution 
of the rubber, but the separation of this solution ftom 
finely-divided mineral matter, lampblack, &c., is, so 
We have gone, so unsatisfactory that we have preferred 
not to insert the results. We are continuing expmfniWMi 
on this part of the process, as the results, if even 
approximately correct, are most valuable. 

We may at this p;(^t note that in the case of all tb% 
solvents used It must be remembered that there id 
'■ certaiu amount of ** overlappiog,’* so to speak. BitumiMnui .■ 

' matters are not all insoluble in aeetone, and sube i aneee ' 
- imperfeotiy extracted by aeetone will be dissolved by the 
^ ale^Ue potash and so on. ' > > 
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Ia spite of these draWbiuBkf^ which will always exist in 
methods of separation of snbstances of the character under 
consideration, it will be seen by the following study of the 
results of an analysis of a sample of known composition 
that information of real Tilue to the manufacturer is 
obtained by what we may call the solution ” method of 
indta-mbber analysis. 

Sample No. 8, a grey Tuloanised rubber (see Table I.), 
was made from the following mixing ; — 


|^ru)cas(tle ^ecttom 
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Tablr II. 


Native rubber (Gambia) . . , 

8 lb. or i;P3 

Recovered rublier (Para) . . . 

3 

n 5*0 

Recovered rubber (No. 12). 

12 

M 20*0 

Zino oxide 

8 


Whiting,., 

20 

1 

*' 

Magnesia 

2 

-59*2 

Litharge 

5 

.. 1 

Lime 

\ 

J 

Sulphur 

n 

,, 2*,'i 

Lbs. eo 

100*0 


The total amount of rubber is ^8 • 3 per cent, according, 
to these figures, but, as will be seen by consulting Table I., 
the three rubbers used contain a certain amount of mineral 
matter. Making due allowance for this we get the 

following figures — 

(o) India-rubber 31*8 percent. 

Mineral matter 05*7 

Sulphur 2*5 „ 


100*0 

‘Turniug to Table I., sample 3, we find the percentage 
composition as follows : — 


(6) India-rubl>er 22 *(15 per cent. 

Resins, oils, and bituminous matter. 8*97 „ 

Mineral matter 65*90 „ 

Sulphur 2*48* „ 


100-00 

♦ We toko this flgui-efor sulphur because 0*77 out of 3*26 per cent, 
total sulphur is contained in the acetone extract (column 7), 

It is exident from these figures that the whole of the 
81*8 per cent, in the mixing (a) is not rubber, and, of 
course, if we compare the analyses in Table I. of the 
rubbers used, we find that they contain resins, &o., which 
in amount equal 4*08 per cent. The analysis us calculated 
firom the mixing is, therefore, really as follows ; — 

(c) India-rubber 27 * 70 per cent. 

E>e8ins, &c 4*10 „ 

Mineral matter 63*70 „ 

Sulphur 2*50 „ 

100 00 

(Comparing now the found (Jb) with the calculated (c), 
we find that there is 4*87 per cent, more resins, d&o., shown 
by the analysis than originally existed in tbe mixing. 
Home of this discrepancy is no doubt due to the want of 
absolute accuracy in the process, but as an actual fact we 
find that even the highest grades of rubber are, by the heat 
of friction during mixing, and action of the ingredients 
during vulcanisatmn, subject to the formation of a small 
'percentage of soluble resinous and bituminous bodies. This 
IS shown to be the case in the figures we have just 
considered. 



TUB SEGREGATORY AND MIGRATORY HABIT 
OF SOLIDS IN ALLOYS AND IN STEEL 
BELOW THE CRITICAL POINTS. 

BY J. K. STEAD. 

In a short article pablished in the January 1903 issue 
of the “ Metallographist ’* by Mr. E. F. Lange, on the 
presence of cementite and ferrite in steel, the author has 
shown by his own researches and by evidence published by 
me, that under special conditions the cementite and ferrite 
of peurlite in steel containing 0*38 per cent, of carbon 
separate into comparative widely separated masses. Mr. 
Sauveur, in a postscript to this article, observes that if 
pearlito is accepted as a eutectic mixture the simultaneous 
occurrence of free and massive cementite in low carbon 
steels is decidedly abnormal and remains unexplained. 

It is perfectly true, as Mr. Sauveur has stated, that 
segregation of the constituents of pearlite has noti been 
explained, and it is also true that, if the condittin of 
pearlito in forged steels, or steels which have no! been 
slowly cooled, is accepted as the normal condition, then 
such segregation must be considered as abnormal, but it 
must be remembered that what is abnormal under one set 
of conditions may be quite normal in another. That this 
is so will presently be shown. 

It was Guthrie who first used the term ‘‘ eutectic,*^ and 
he applied it to what was equivalent to a soliflified mother 
liquor in such alloys of metals which on melting yielded 
mixtures fusible at temperatures below that of the mean 
of their components. He found that such eutectic mixtures 
were of constant but not of atomic oompositiou. 

Perhaps a simple illustration taken from the domain of 
the more fanoiliar chemical physics will convey a good idea 
of what a eutectic is understood to he. I need only refer 
to one of a great many, viz., common salt and water. 

It is well known that common salt and snow, when mixed 
together, react on each other and liquefy, in other words 
they minuallv dissolve each other. The mixture is quite 
liquid at 0® F., although the melting point of salt is 
780*^ C., and of water 32*^ F. = 0° 0. Jf the proportion of 
salt to water is as 1 to 1 * 326, and the liquid mixture is 
cooled slowly down, a point will eventually be reached at 
which it will begin to freeze, and the temperature will not 
then fall further till complete solidification has been 
effected. The exact temperature at whicli this solidification 
occurs is — 22° C. The solid mixture of salt and water of 
the composition 76*5 per cent, water and 23*5 per cent, 
salt, formerly called a cryohydrate, is the true eutectic of 
salt and water. 

When this solid and frozen eutectic is treated with 
alcohol the solid water is dissolved out leaving the salt 
behind unaffected, and the microscope then shows that 
there arc spaces which had previously been occupied by 
the ice, thus proving that the salt and ice are quite separate 
from each other in very minute particles alternately 
arranged side by side. 

If a hot saturated solution of salt and water is cooled 
down slowly to the eutectic freezing point, as the 
thermometer sinks, salt will crystallise, and continue to fail 
out of solution till the temperature reaches — 22^ 0., which 
is the freezing point of the eutectic mixture. This mother 
liquid will then fireese as a whole, separating into fine 
separate particles of salt and ice. On the other hand, if 
water is mixed with, say, 10 per cent halt, and the mixture 
is similarly cooled, in such a case, no salt will fall out of 
solution, bat between the temperature 0*^ O. and -*<22^0. 
the water present over and above the euteotio plo][)oition 
will freese, leaving behind a moru and mors ODfioou^rating 
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•alt solution. Eventually when the eutectic proportion 
of salt and water is reached, and heat is still dm wn from 
it, it will solidify at the same temperature as in the case 
s^en salt was in excess. 

If the two salt solutions above referred to, after cooling 
to below the eutectic point in a solid state, were to bo 
examined microscopically, in the case where the salt was 
in excess idiomorphio crystals of that substance would be 
found embedded in the solid eutectic mixture. In the other 
case crystals of ice or solid water would be found similarly 
embedded. 

Simple alloys such as lead and tin, antimony and lead, 
and many more, when their components ore in eutectic 
proportion, exactly as in the case of salt and water, have 
one critical or solidifying point, and when solid neither 
constituent is in massive or definite crystalline form. If, 
however, either one or other of the constituents is In 
excess it Invariably is first to fall out of solution or freeze, 
and it is not until such excess entirely separates and the 
mother liquor has arrived at the eutectic proportion that 
the eutectic, or mother liquor, itself begins to solidifj'. In 
such a case there is an arrest in the rate of cooling at the 
moment when the constituent in excess begins to freeze, 
and this retardation is continued down to the eutectic 
point when a complete arrest occurs and is maintained 
until the eutectic is solid. 

The microscope clearly shows in the solid alloys what 
occurs during the cooling, for the constituent which froze 
in advance of the liquid eutectic is invariably in compara- 
tively large crystalline masses, sometimes in the form of 
idiomorphic crystals, hut more generally as plates or 
crystallites, which are found sometimes embedded in the 
solid eutectic, or if the specific gravity of the separated 
crystals is less, or greater, than that of the enteotio and the 
cooling is sufficiently slow, they are found respectively 
near the top or bottom of the cold solid alloys.* 

In the case of an alloy of antimony and lead, if the 
antimony is in excess it is present in the form of idio- 
morphtc crystals of antimony. If the lead is in greater 
excess than the eutectic proportion, it first crystallises and is 
found as crystallites of the fir tree type embedded in the 
solid eutectic, 

I shall call the eutectic mixtures which are formed when 
the liquid eutectic solutions become solid, primary eutectics, 
to distinguish them from eutectic mixtures which are formed 
in certain cases after the metals have become quite solid, 
when they cool through definite cntical points. This second 
class 1 propose to call secondary eutectics. 

There are many instances in which eutectics are com- 
pound in character, and contain both the primary and 
secondary forms together. The eutectic of iron, carbon, and 
phosphorus is an instance of this class. 


Segregaticn in Primary Eutectics. 

Although there is evidence that the constituents of many 
eutectics do segregate to a marked extent, I propose to 
confine my attention to one 1 have most thoronghly studied. 
viz:, the iron and phosphorns entectic. 

This consists of two constituents of high melting point, 
which at a temperatore below the melting point of either, 
mutually dissolve each other with a simultaneous depression 
of the point of solidification, and in cooling through that 
point breaks up into its two constituents, and when solid 
has the oharacteristio structure of the honeycomb type of 
eutectic. 

The solidification of any eutectic, as well as this, may be 
compared with what occurs when a simple salt oryitallUes 
from a liquid solution. When a few salt crystals, widely 
separated from each other, have once commenced growing 
in a gradually and extremely slowly concentrating liquid, 
they ooDtinne to develop and attract the dissolved ssit, 
which they use for the development of their own forms, 
and new crysU^ rarely form on the sides of the containing 
vessel. The attraction of the existing crystals tqnds to 
prevent the birth of new ones. 

^ * Intheeassof ihsitidiyidQalooiishtoeato the solid eateotlos 
th^ is mevutem ever exist ss idiomoriihio gmwas. no 


When on very slow cooling a eutectic begjns to crystallise^ 
its two constituents fall out of solution simultaneously at 
relatively microscopically wide distances apart, and continue 
their growth side by side till tbs whole of the liquid Is solid. 
When cold the structure is very coarse, whereas, when 
either a hot saturated solution of salt in water or a Kqnid 
eutectic solution have the heat withdrawn from them with 
great rapidity, every particle of each solution as rapidly 
parts with a portion of its crystalline component, and 
instead of a few nuclei or starting points of crystalline 
growth, the number is excessively ^cat, and there is a 
correspondingly large number of separate individual crystals. 

It is possible to conceive that, were the heat to be instan* 
taneoiisly withdrawn, the salt would be thrown out of 
solution in almost molecular subdivision, or at any rate, so 
finely crystalline as to require great magnification to detect 
the separate crystal particles, and the separate eonatituents 
of the solid eutectic would be too fine to be resolved by the 
highest powers of the microscope. Very slow cooling 
through the eutectic point of primary eutectics results in 
what may be called a primary but not a very pronounced 
se^egatiou of their constituents. 

The peculiar attractive force which crystals or crystallised 
particles appear to have of drawing to themselves other 
and smaller particles of their own kind, either from liquid 
or solid solution, or when the particles are in the free state, 
from either lujuid or solid suspension, I propose to call 
“ crystallic attraction.” 

Segregation below the Eutectic Point. 

1 now pass on to consider what occvirs after a eutectic has 
become solid, but is very slowly cooled through a point just 
below the eutectic melting point. 

To explain this properly wc must consider the question 
from two different points of view, viz . : — 

The first, where one or other of the eutectic constituents 
is in excess of the eutectic proportion. 

The second, in which the whole inass is of the eutectic 
composition. 

As an example of the first condition, I have taken the 
case of an ingot of iron containing about 2 per cent, of 
phosphorus and a little carbon, in which there is a iraali 
quantity of the phosphorus eutectic distributed regularly at 
short distances apart throughout the mass of phoipho- 
ferrite. 

In the moderately quickly cooled metal these isolated 
particles are distinctly characteristic of the honeycombed 
eutectic (Vhoto. No. 1). Their form is irregular, and they 
are arranged generally along or between the spines of the 
octahedral skeletons of the ground mass, and each patch is 
enveloped by a fringe of pearlitc. After annealing the metal 
in iron ore, and very slowly cooling it below the eutectic 
point, there no longer exists any eutectic. The phosphide of 
iron and phospho-ferrite, the two constituents of the eutectic, 
have completely separated from each other, and the FcjP 
has changed its form and position and re-formed itself into 
fiat plates arranged between the cleavage planes of the 
crystal ground moss, and the phospho-ferrite has united 
with the surrounding metal. 

On again heating this metal to above the eutectic melting 
point, hut not to the fusing temperature of the ground mass, 
and cooling in the air, the eutectic again appears, but this 
time in the form of broken-up plates, rounded at their edges, 
and of exceedingly fine duplex structure. 

After completely melting the alloy, the original irregular 
shaped eutectic masses again appear, but this time un- 
accompanied with any pearlito fKnge. 

A portion of the original metal was then passed through 
the cementation process, the effect of which was to com- 
pletely uliange the originally very coarsely crystalline 
Btructnre to that of a columnar form, excepting in the exact 
centre into which the carbon had not penetrated. This 
central portion was not more than 1 o.c. in volume, and was 
nodular in form. The photo No. 2, slightly enlarged, was 
taken of the metal after fracturing, so as lo show the 
area altered by the combined effect m the carbon and heatf 
and also a portion of the central portion. 

No« a is a mtero photo of the metal at the jnncliott of ^ 
altered and unaltered portions* It if of miiqne kteies^ |br 
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h^c tb^Te i« proaounbed that not only bas the 

otnHhil portion received ito pacbon diirinit oomentatibn, but 
that wbat little carbide tb^ was originally present bus 
nkirated through the solid metal and joined the greaM 
yoiuiDe of carbide snryounding if. It is easy to see where 
the' carbon is locatedj^ fbr fbe delicate tracery of bright 
beads' radiating frorp ^t^hes. of the phosphide entectio 
bilow ai^ of carbide of iron I and the fringe itself, con- 
sisting of layera of pnospho-ferrite and carbide of iron, i» 
pearme. 

* The phosphide eutectic areas surrounded by pearlite are 
exactly of the same character as those in the ori^nal metal, 
with this difference, that here, owing to the exceedingly 
slOwfgtd of cooling through the eutectic points, the strtictnre 
Of both the primary eutectic and of the pearlite is much 
cbtrsef than in the original metal, which was cooled down 
maoh more rapidly. 

That the central part of the nodular urea contains no 
parbon and no phosphide eutectic, but in place has free and 
segregated phosphide of iron in imperfectly formed crystals, 
leadil to 'the inevitable conclusion that in cooling down, 
after the primary eutectic point had been passed, vigorous 
,and active migration has occurred. 

No. 4 photo is a micro -photograph ol the pearlite fringe 
in No. 3, greatly magnided. . 

The series of knpb-like extremities shown in this illus* 
tration indicate clearly enough what Was actually occurring 
when the metal was cooling down. The rod-like Hues are 
sections of plates of carbide of iron* In another experi- 
ment in which the metal was cooled with fair rapidity, that 
is to say, when the passage of the temperature through 
100® b«4ow the critical point occupied abont ten minutes, 
the bulbous terminations were absent. The inference 
seems obvious, that in the more slowly cooled metal, when 
first they fell out of solid solution, they were not there, 
and only became bulbous by coalescence and segregation 
at some temperature below the critical point. Had the 
favourable conditions for this movement been allowed to 
continue for a much longer time the terminations would 
have segregated to such a thiokness that they would have 
joined together to form a solid enveloping ring of massive 
oementite, and possibly have eventually segregated into a 
large mass. 

Another case may be cited, where, in addition to a 
considerable amount of phosphorus, there was also about 
1 per cent. <»rbQn. The metal in this case was very 
slowly cooled in the hearth of a basic open-hearth 
fui^ace. 

When microBcppically examined the grains of the phos- 
phprettio steel were found to be sheathed by envelopes of 
free Fe^P and FcjC, excepting in the regions of conjunction 
of three grains where the phosphide eutectic existed as a 
very coarse stnicturc, easily resolvable with the aid of a 
simple lens. 

, On reheating the specimen to 1,100®, a temperature 
above the melting point of the eutectic, aud epoliug in air, 
tbo epvelppetl of FeaP >yere replaced by the characteristic 
eutectic, and when the piece of metal was completely 
.melted and copied so that soliditication waa effected in a 
few min|it<^^> crystalline grains were found to he 
surropudbd by envelopes of phospho-eutectic.’'^ Wo are 
forced to conclude that in the cooling of this metal in the 
open-hearth furnace at the point at which the temperature 
bad just passed through the eutectic point the envelopes 
must have, been eutectic. It is certain, therefore, that the 
segregation into envelopes of free FejP must have occurred 
when the metal was in a completely solid state. 

The facts upoa which this hypothesis is based have been 
repeatedly vgrided, and they prove that the , euteotio when 
in relatiyely small masses in presence of a preponderating 
.quantity of one of its constituents, when both constituents 
are in a completely solid state, and at a id^bperature below 
the melting point i of the . eutectie,, yield op to the sur- 
rounding mass that part of it which is. of the same 
.substance ^aa the mass. 

. , • Photographic l«p^oduotlb^^ repr^ntiiw chimges can bo 
seen in my paper op ^'Irw and Mo^hprus?'— Journal of the Iron 
and Steel InsUtuto, No.' II., 1800.' ' 


It would appear them from what has been proved 
' iif. iliat there must have been migritibn of the solid 
constituents of the euteotie. 

, 2nd. That the surrounding mass draws, by ciyii^lic 
attraction throngh the walls of solid phcHphide of iroh, 
the enclosed phosphoferrite, increasing thereby its owh’ 
crystal growth, whilst the phosphide of iron ooalesces qir 
segregates into continuous and separate masses. 

drd. That if tliese hypotheses are correct, unless, which, 
is improbable, the phosphide of iron finally and completely 
throws off the last traces of the phospho-ferrite which 
penetrates into it, it cannot be perfectly pure Fe^P, but 
must contain in solid solution a small proportion of the 
interpenetrating substance, the quantity probably being 
dependent upon tlie rate of cooling after toe segregation was 
more or less complete. 

In considering the second condition of the eutectic wheiv 
it is not iu presence of masses of a free constituent it has 
been found that when the pure phosphide eutectic is 
annealed for many hours below the eutectic point, there is 
no separation into masses of phospho-ferrite and phosphide 
of iron. It retains its characterisiio form. As the con- 
stituents are equally distributed and close together, the 
attractions are equally distributed iu every direction. 
Every particle of each separated constituent undoubtedly 
has ail attraction for the nearest particle of the same kind, 
but they do not join for the simple reason that their 
attractions are balanced. They are in a condition of 
equilibrium. It is probable that were the equilibrium not 
exact segregation would at once begin, and if the heating 
just below the meting point were continued for a greatly, 
prolonged period, complete segregation of the two con- 
stituents would occur. 

There is now overwhelming proof that in solids, as in 
liquids, there is, what has been described by the late Sir 
W. Koberts Austen as intense molecular vivacity, and, 
that just iis slowly evaporating liquid salt solutions tend to 
the growth of one single crystal of large mass, so in solids, 
under.suitable conditions, there is a tendency for the parts of 
each respective constituent to join togetlier so as to form a 
few large crystals of each. Like attracts like. This is really 
the cause of segregation in a solid. Probably one crystal 
larger than its fellows would, if time were afforded, induce 
by superior crystallic attraction all the smaller ones to 
unite with it for its own development. It is well known 
that this does occur when the mass is elementary and is 
composed of strongly cohering minute crystals. I liav«^ 
before me an instance iu which millions of such crystals^ 
have moved and changed orientation to build up a single 
larger one. It is a piece of soft iron, which has beerk 
annealed at a suitable temperature for several years. 

The original crystals had a diameter of about 0*02 mm., 
and the single crystal a cube volume of 80,000 sq. mm. 
From this data it is easily found by calculation that the 
single large crystal must have been formed at the expense 
and substance of 4,000,000 of the smaller crystals. 

Professor Ewing and Mr. Walter Hosenhain have proved 
that rolled sheet lead oven at normal temperature is 
capable of active molecular crystallic movement, and that 
the original minute crystals re-arrange their relative 
orientation so as to build up a few orystaTs of much greater 
dimensions. 

Segregation in the Secondary Eutectic Pearlite, 

Having given instances of the segregation of the con- 
stituents in normal eutectics, wo must now pass on to 
consider the eutectic which is formed in solid steel at a 
temperature far below the melting point of its component 
parts or constituents. 

It was l)r. Sorby of Sheffield, who, over 80 years ago, 
discovered that annealed and slowly cooled st^dls contaim^ 
two constituent parts in thin curved plates, atad that ^his 
constituent, after polishing and etching, even without any 
magnifihation, had the jpecuHar ooloiu^ ' appearadoe of 
mother-of-pearl, an optical appearance caused by the 
interference of light by the slightly projecting edges of the 
juxtaposed and curvea laminm of thh cementite (FegC)- 
On account of this peculiarity Dr. Sorby described it aa the 
** peariy constituent ’’ <;|f steel. 





Almost all eutectics* whether primery or secoDdery, 
witen polished aud* etched, if their etruotare is fine 
enoogh and not too coarse, give the same pearl-like 
appearande. 

In pure carbon steels the pearKte proportion of carbide 
of iron and free iron are somewhere about 13*3 per cent. 
Vefi and 86 * 7 per cent. Fe. When steel containing these 
proportions is slowly ^led from 900® C. to a point a little 
under 700‘’C., the carbide and Iron, originally mixed together, 
constituting a homogeneous mass, separate into bands or 
iaminfic which are alternately arranged, and co-inoidentally 
there is a great evolution of heat. The steel when cold i 
consists entirely of pearlite. 

If either the carbide of iron or iron is much in excess of 
the pearlite proportion the cold steel contains the excess I 
of either one or the oilier, as the case may be, in the form ! 
of free carbide or free iron, readily seen in the polished and i 
etched steels. 

If any of such steels are suddenly quenched at a point 
just above the critical temperature at which separation 
occurs pearlite does not form, uud the parts containing the 
carbide on etching yield a practically homogeneous sur- 
face very minutely crystalline. This constituent called 

hardenite ” is now generally accepted to be a solid 
solution of carbide of iron in some form in iron. Prof. 
Arnold was first to show that it has approximately the 
composition represented by Fe«^0. 

On account of the great similarity in behaviour on 
cooling of the solid solution, of solid carbide of iron and 
iron, and of the alloys in liquid solution, the compound 
constituent pearlite is now generally reaarded as a eutectic, 
although the original definition of Guthrie cannot in strict 
accuracy bo applied to it, hence my suggestion to call it a 
secondary eutectic. 

There is a great similarity in the relative fineness of the 
constituents of the two classes of eutectics according to ! 
whether the period they take to form is rapid or protracted. 

Juit as by very slow cooling through the eutectic points 
in the primary eutectics, the constituents become coarse 
and relatively wide apart, so under like conditions the ' 
lamina* which form in the secondary eutectic pearlite are 
coarse. 

This close relation, however, does not stop at the eutectic | 
point, for exactly as the constituent of isolated particles of 
t lie eutectic in pbospho-iron eutectics exhibit extraordinary 
Hciivo molecular vivacity at temperatures below the eutectic j 
point, so also a similar activity occurs in the cementite and I 
iron ill the pearlite of steel, more particularly when in the i 
presence of free or massive ferrite (Pe) or cementite (FcsC). j 

Very marked instances of molecular movement are ' 
afforded in bars of pure Swedish iron which have been j 
carburised by the oementation process. In the economical I 
conduct of that process the quantity of iron cemented at ! 
one operation is considerable, and the cooling is necessarily I 
correspondingly slow, consequently there is ample time for 
active molecular movement after the critical point has been j 
jiassed. The perioJ of passage through the eutectic point j 
being also slow the pearlite is invariably comparatively i 
coarse in structure, well defined, and easily resolvable under i 
the mtcroBcope. j 

It is a fact, however, that no matter how slow the passage 
through the critical range, if the cooling afterwards is rapid, | 
there is no sensible secondary segregration of the eutectic j 
constituents. 

I cannot proceed without referring to the series of 
excellent drawings of cemented bar by Prof. Arnold and 
Mr. McWilliams (J. Iron and Steel Inst., 19), and the 
descriptive 'paper on the microstructure of the cold steel, 
AS it ia a standard conpribution to our kupwledge of the 
cementation process. The ;t^u|ts are pot only oonfinpatory 
of my own^worlt, xnade .ppeYipus to* the publication of their 
paper, but they have been repeatedly verified by my more 
recent researches. 

ThM jptper conitaiiu Abundant proof of what I bad 
pre^aly found, tliat in tuoh material if the eutectic 
cvjhhmnt does ^t exist; in the mass as a w^Ie the free 
emtitaent which is lU excess behas'es exactly like the ftee 
puo^iho^femte in the phospho-iroa eutectics It kppat^tlj 


attracts that part in the eutectic which it of iti Own kind, 
and leaves the or Fe to coalesce imd segi^gHte 
similar attrMtiun. It is very rare to dud eoniplere segrega^ 
tion, excepting when the amount of pearlite ill proportion 
to the ferrite or iron is small. If the proportion ul j^eirnte 
is ooly 5 per cent, segregation is frequodtlf complete. 
Witli 10 per cent to 60 per ceut. it is only partial, Wllion 
the whole mass is entirely pearlite there is also partial 
secondary segregation, for by contiuued hcatiug ut li point 
just below Ar] the lamellar cementite is changed into the 
granular varieiy, but the particles arc equally distributed. 
On the other hand, wheu there is au excess of tVom 6 per 
cent, to 12 per cent, of eemeotite, it uppears to attract or 
draw a portion of the cementite from the pearlite. leaving 
the ferrite or iron in free broad miisses adjoining the tlvick 
bands of cemoutite, and the whole Of it if the cells euvelofied 
by cementite are small. 

It would certainly seem that the reason why segregation 
is moie pronounced when small quantities of pearlite are 
pre8(‘nt than in cases where it exists in greater quaniity* is 
because the time in cooling in the cementation* furuace* 
which is quite sufficient for the Segregation and migration 
of the constituents of minute particles of pearlite, is not long 
enough for the coniplctiou of segregstion of bodies , of 
greater dimensions, the centres of which are further 
removed from ilie externiil attractive crystallic forces. 

There is every reason to believe that if the Kleel just 
below the critical temperature were to bo retained at that 
temperature for an infinite jieriod, segregation of the larger 
masses of pearlite would result eventuallv, but that the 
nearer the composition of the whole mass approaches thiu 
of the eutectic, the greater the leugth of time which must 
elapse before the completion of the segregatiou. 

No. 5 represents a photograph of acementei bar polished 
and finally ‘‘polish etched” on leather moistened with 
picric acid, a reagent which if the pressure on the polishing 
block is not too great leaves the iron brown and the carbide 
of iron or cementite brilliantly white. The wliite parts, 
tlierefore, represent the latter, the black parts represent the 
iron or ferrite. 

The outer more highly carburised parts of the bar (carbon 
about 1*3 per cent.) consists of almost cf)mpletely segre- 
gated Fe..,C. It is known with certainty that when steeli 
containing 1 ‘2 percent, carbon have just passed through 
the critical poiut the cell masses consist entirely of pearlite 
and are surrounded by envelopes of free cementite. W© 
are, therefore, justified in conoluding that such was the 
case in this bar, but we see that the cell masses do not 
contain pearlite. They consist essentialiy of free iroo^ 
excepting in the centre of some of the larger cells where a 
little pearlite is present. The only conclusion wo can form 
is, that the original fine cell walls of Fe^G existing just 
before the steel cooled through the critical point Ar, must 
have by crystallic attraction drawn to itself, at a tempera- 
ture below the critical point, the carbide from the originally 
formed pearlite, leaving the ferrite in the free state, and 
that where the cells were of very large dimensions the 
attraction from the more distant cell walls were not sufficient 
in the time afifoixled to completely remove the carbide, hcnc0 
some pearlite still remains. 

No. 6 photo represents a cemented steel in which the 
central part consists of pure pearlite or laminuD of carbide 
of iron and free iron in equal distribution. The external 
part is more highly carburised, and consists of cells of 
ferrite with a little pearlite in the centre of some of them* 
surxouoded by thick cell walls of cementite. The heat 
treatment of both inside and outside, of course, must have 
been identical. The equilibrium of attractive force im 
the pare pearlite is undoubted, and it remains as it waa 
left after passing the critical point ; there is no inarked 
seoondtu'y segregation, bgt in the outer layer; pf ef«eh |he 
carbide iMing in excess, there is no equilibrium, and. bemg 
in exc^a it has drawn to itself the carbide from the cells» 
leaving practically pure iron behind. . - ^ 

The Secondart/ Segregation jRangt^ : * 

1 now pass on to describe a method I have used* tp 
ascerttdn the temperature at which the s^ondaqi^ 
segregation in pearlite is most active. " ' ' 
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The method 1 refer to is that of heating the bars of steel 
to a high temperature at one end ouljr. so that there is 
complete range of temperature between the hot and cold 
ends. When two such bars of sufficient length are placed 
close together in a muffle furnace, aod are kept in that 
position for an hour or several hours, it is easy to determine 
tbc temperature at every part of them by means of a 
Le Chatelier pyrometer. In practice the couple is placed 
at the points where the curved sides of the lars are in 
contact, and it is steadily drawn from the hot region j 
towards the colder ends. The distance from the terminals 
of the bar and the recorded temperatures are carefully j 
noted. After heating for the desired period, the bars are 
removed and allowed to cool in the air, or may be 
quenched In water, as the case may require, and are then 
either cut or ground down, polished, etched, and their 
structure noted. 

By this means, in one single piece, may be obtained a 
complete gradation range, iu which there is a correlation of 
thermal treatment and micro-structure. When such bars 
of carbon steels are simply polished perfectly or roughly, 
and arc then immersed in dilute nitric acid, the critical 
point Ar^ or Acx is indicated with exactness, especially if 
the bars were quenched in a cold liquid or eveo if cooled 
rapidly iu the air, for at a point on each bar directly below 
the critical point the action of the acid leaves a line or aiea 
almost white. Above this line the steel assumes a black 
or dark brown colour, below the line it etches out dark, but 
not so dark as the portion almve. 

The raioroscope when applied to the examination of the 
perfectly polished and etched sectious shows that the very 
black area, in the cases where the bars are quenched, 
contains hardenite, the constituent of hardened tool steel?, 
but if the bars are small and are cooled in the air, the 
hardeuite is replace! by the transition conditions inter- 
mediate between the burdening condition and pearlitc, but 
these also etch out dark coloured. 

The temperature corresponding to the upper dark border 
of the white line in pure carbou steels is close upon O., 
It is 10 fact the critical point Ar^. 

The white line is the result of segregation of the 
cementite and ferrite. 

The aixja where there is most pronounced segregation 
closely adjoins the critical point, but it is continued for a 
distance of 2 or 3 mm. below it, gradually diminishing with 
the distance. 

In the trials I have made a constant temperature was 
maintained for at least 6 hours, in some cases 70 hours. 

The samples exhibited show in a very clear manner the 
Well deftued white hue where crystallio attraction and solid 
migration of solid through solid has been most pronounced. 

Photo No. 7 represents one of these bars. 

One sample has not been etched, but has been left simply 
polished with line emery paper. It is bright from end to 
end, but on placing it for 10 seconds in a 20 per cent, 
solution of nitric acid in water, the end originally most 
highly heated, down to the critical point Arj becomes dark 
brown, and iu marked contrast to it, there is a white line, 
immediately below, diminishing in whiteness for 2 mm. as 
the distance from the critical point is increased, beyond 
which the steel surface has a uniform grey colour. 

Photo No. 8 represents a pearlite area in a bar con- 
tRiniog O’ 47 per cent. Carbon cooled down with liquid 
slag, magnified after etching with iodine 500 diameters. 
The lamm® of ferrite and comentite are comparatively 
fine. 1 . 

Photo No, 9 is a similar area in the same piece of steel 
aftdr long heating at just below the critical point Arj. 

The bands Or plates have now disappeared, and have 
been replaced by irregular masses of cementite. This 
represente and explains the retson Ae band is white 
In photo No, 7. 

Photo No. 10 represents an ares in steel containing 
0*1 per neat, carbon* which has been very slowly cool^. 
The ^gregelion . in this case was complete. The white 
irregulsr-shaped areas are cementite, the dark background 
femto oontaining traces of diffns^ ewbide. 


Practical OhservatioM, 

It is satisfactory to note that iu this research the results 
are of some practical value, for it will be obvious that if 
steel when forged has the structure which experience shows 
is the best, and. it is only desired to make it of maximum 
softness by annealing, that tlio prolonged heating to 
temperatures above the critical point is only time and fuel 
wasted, for the maximum softening is effected when the 
steel in cooling passes through about 20° C. below Ari, 
or from 690° C. to about 670° It must not be understood 
from this remark that it is advocated to anneal castings and 
forgings at such u low temperature, for one of the effects 
aimed at in practical annealing is not so much to soften as 
to break up a pre-existing coarse structure, and this can 
only be done by heating to much higher temperatures. 

Neither is it advisable to prolong the heating just below 
Arj in the annealing of the purest and softest steels 
containing little carbon, for they are liable at that tem- 
perature to develop coarse crystallisation and consequent 
brittleness. 

If the steel is held at high temperatures above the 
critical point and is not cooled slowly afterwards there will 
be no softening effect. It is clear, therefore, that a 
comparatively snort heating at a temperature where the 
segregation is most profound will be much more efficacious 
in producing the softest possible condition than a much 
longer heating at either higher or lower temperatures. 
Maximum softness, however, is only required in steel iu 
exceptional cases. 

When a high elastic limit is required with a good and 
safe elongation the heating at the point represented by the 
while band in photo No. 7 should be avoided, for 
segregation of the cementite means a reduction of the 
elastic limit aod tenacity. 

All my metallographical experience points to the 
necessity of retaining in finislieii Ibrgoings the carbide in 
a diffused state, not in the hardened lorm, if a combination 
of the best properties are aimed at, and, therefore, the 
segregation range should be passed through as rapidly as 
possible, and the structural steel after being heated through 
the critical points Acj,, a temperature sufficient to cause as 
complete diffusion of the cirbou as possible, should be 
cooled down as rapidly as possible to about 600® C., and be 
then allowed to cool in air, or, in some cases, the steel 
after heating mdy be quenched outright, and be reheated 
o a temperatuie below the segregating range, and cooled in 
either air or water from that temperature. 

If the structure of the steel originally is very coarse a 
double beating is advisable to effect a perfect distribution 
of the carbon, and after the second heating the treatment 
should be the same as just described. 

Treatment of this kind leads to the carbon condition 
being in that state called by M. Osmond “ sorbite.” 

Steels which have been subjected to negative quenching, 
(bat is to say, moderately rapid cooling, such as oil 
quenching, or cooling in air, or which have been qqenched 
in water and reheated to about 500® C., are almost all 
highly sorbitic in character. 

Such sorbite steels, according to my own experience, are 
stronger and less liable to break down under continued 
fibre stresses than less sorbitic material. 

Summary and Conclusions, 

The evidence appears to clearly show, viz. : — 

Ist. That at certain temperatures near to, but below 
the eutectic point of the iron-phosphorous euteotio, the two 
constituents when quite solid are capable of migrating 
from one part to another. 

2n<L There U evidence that the large crystalline mi^cs 
in solids have an attractive force for the smaller particles 
of the same kind, and under suitable cohditioiii draw them 
to themselves. This force I have called “ crystalHc 
I attraction.” 
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8M. That in tlie <iftdimiy or pHm^ eutectie referred 
to, if the whole miee ie of eutectic oomposition, the 
oouititueDts being equally distributed aud in juxtaposition, 
the attractions are balanced, and as long as the oonditiou 


of equilibrium is maintained there is no segregation, at 
laast not durinir heating for 4B hours. 

4th. That active secondary segregation occurs when tb« 
eutectio exists in isolated areas aud is surrounded bj 


y: 

. ■ ■ ' 


/ 




-fj 


No. 1 X 80.— Metal ingot, 2 per cent. P, 0*13 per cent, carbon, 
before reheating. 


No. 4 X 250.— Pearlite fringo. White, Pe»0 ; blaok'phospho- 
ferrite. 




He. 8 H 8l>/"»lthgDqdiot0^ meiat No, 8 at point A, 


Ko. 8 n 80 ir-Osinenibar. Dark par^iioui white* Vi^. 
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masses of subi^tanoe of the same kind us one of its 
cooititiieDts. Ah there is no eatulibrinm or balance of the 
crjstallio attractions between the particles of a like kind, 
both constituents draw together or segregate and cease to 
be eutectic in character. 

5th. That in the secondary eutectic pearlite, at 
temperatures below the eutectic point, there is the same 
tendency for the constituents to migrate and segreffate. 
A bar of steel heated at one end to 900“ C. and kept 

900“ 0. — 



800“ C. — 

No. 1 7.— Bar steel. N atiiral size. Heated at one end. 


No. 8 X 600.— A pearlite area in a steel with 0*47 per cent, carbon. 



cold at the other end for many hours, after polishing and 
etching with dilute nitric acid, rereals a white band jost 
below the critical point, an appearance caused by the 
segregation of the cementite into relatively large masses. 

6th. That heating steel at the temperature represeuted by 
the white band — 690° C. to 590® C. — most rapidly produces 
a softening effect, and that in practical aonesling, when 
the steel in cooling slowly passes through this zone, the 
main softening effect is produced. It is, however, the zone 
in which the elastic limit of the steel is most rapidly 
reduced. 



No. 10 X 600.— Soft steel. Very slowly cooled. White bands, 
FesC ; the rest is iron. 


^orfe Section. 


Meeting held at Chemists* Club, on Friday, 
January 23rd, 1903. 


MR. R. W. MOORE IN THB OHAIR. 


COLD STORAGE. 

BV H. T. OAI.riX. 

Id all parts of the world, cold storage is carried on and 
is rapidly increasing. But the value of many food products 
is often much diminished or entirely lost from lack of 
knowledge as to the chemical and physical properties of 
products, and the best method for keeping and using 
them. 

The knowledge of producing and running cold storage 
machinery, and building properly insulated plants, is by no 
means perfect. The makers of cold storage machinery 
claim to serve but one purpose, that of producing cold either 
by expanding a gas direct to the stores, or cooling a noo- 
congealable medium which is circulated in pipes to the 
desired place. In the commercial plants the Carbondale 
machines are chie^ employed. In my experimental 
laboratory I have Ballaniine’s automatic machine, which 
only occupied 4 sq. ft. The architectund work in insulatiug 
plants for cold storage has led to the creation of many 
varieties, hut the minority lack essential factors in insula- 
tion to produce the best results intended. Heat always 
seeks its own level in temperature. Waiter can be held 
above or below its natural level by the use of materials 
through which it cannot pass ; but heat cannot be so held, 
because no materials exist through which it cannot p^f * 
The rate of its passing, however, varies extremely jn 
different substances. Pire-proof materials are not nearly 
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80 bei^proof •• the combtutibles. The beet of thermal 
noo-coDdttctors ie mtmo^berlo air, but only when confined 
in minute spaces. If it can circulate it transfers heat 
rapidly* not by conduction, but by convection. If one 
side of un air-flUetl space be warmer than the other, the 
air next to it receives heat, becomes lighter in consequence, 
and rises, creating a circulation. It presently comes in 
contact with the cooler side, gives up heat to it, contracts, 
sinks, and returns to its first place. This movement 
continues until the temperatures on both sides are 
equalised. 

The equal distribution of cold by air in circulation is 
also an important factor in the operation of cold storage, to 
which 1 will refer later on. Heat beiug a form of motion, 
best proceeds through an uuiform medium, whereas 
mediums of different density retard and dissipate it. An 
insulation should therefore be composed of many layers of 
unlike materials in order to retard the heat waves, which 
must undergo change and loss with every transition made. 
For instance, construct the walls proper from brick to 
odourless, anhydrous paint, from paint to wood, from wood 
to air, from air to water-proof paper, from water-proof 
paper to wood, from wood to compressed, odourless 
shavings, from shavings to paper, from paper to wood, and 
the wood and pap(;r so laid that their fibres lie athwart the 
path of the heat. All insulations must be dry, as water 
transmits heat about seven times as fast as wood across 
the grain, 20 times as fast as paper, and 40 times as fast 
as air. 

To keep the walls dry in a refrigerated building is not 
easy. When cooled below dew point, the moisture cou- 
deuses, as dew on the grass, or water on the ice pitcher ; 
likewise, the deposit from the air is very great with frost ; 
it covers the refrigerating coils and more or less its walls. 
If all dividing partitions are constructed as just stated 
and treated with a 1 per cent, solution of potassium ortho- 
dinitrocresol (CgHj. (N 03 )j.CHj.OK), the moisture will 
be reabsorbed by the air after a time ; but if not made 
water-proof, capillary action takes place, filling the pores 
and celiR with moisture and impairing their insulating value. 
Not only is the insulation impaired, hut this moisture is 
AO conducive to the development of mould or fungus that 
it contaminates the air, which afterwards exercises such 
destructive influence on the keeping of the products in 
store. 

Foundations are important, and should be stone of good 
quality, laid in best Portland cement mortar, cemented 
inside and outside to keep them water-tight. Courses of soft 
mortar, tiling placed below the surface in such a manner as 
to absorb and thoroughly drain all moisture from the earth 
below the building, should not be overlooked. As a 
medium for absorbing and distributing cold, I much prefer 
calcium chloride brine. Probably the reason why it has 
not come into general use, to the exclusion of common salt, 
is because it is or has been much more expensive in iw 
cost, is more ditficult to prepare and handle, and cannot be 
obtained everywhere like common salt. Calcium chloride 
has les^ corrosive action on the pipes than common salt, 
especially when exposed to air. It is a better conveyer 
of cold thtm any other salt I know of, because with a 
given fx^sing point at a given temperature its specific 
heat is higher, consequently less brine is necessary and 
less is required to be circulated than would be in all 
other mediums with which I have had experience. Most 
brines at their maximum density, other than calcium 
chloride, will freeie at about 7*^ below zero F., while 
calcium ohlonde brine will not freeze at 50'' below zero F. j 
hence a less dense brine of osloium chloride can be made 
than any other, and give more conduoting power per pound. 

Little or no orystallisatlon takes place in the pipes in 
pure calcium ohlo^e brine when temperatures drop below 
^rmal, and there is no danger of freezing, if reasonable care 
be taken in its preparation. The freezing point of a 80 per 
cent, solution is about fi4® below tero F., witti a eolation of 80 
per Mnt. A 26 per oent. solution is usually required in any 
works, and for most purposes 20 per cent, is ample density. 
5 or loe-maldng^ where a brine temperature of 10® to 20® F. 

earned in the tank, a brine ranging from 18 per eent to 


1 8 per cent, is all that is required i the briue, of course, 
most be strong enough to prevent ice forming on the 
expansion coils, to that the temperature of the expanding 
ammonia must largely r^ulate the density of the brine. 
A strong solution of calcium chloride has a much higher 
freezing point than a more diluted solution { therefore, a 
brine containing too much is to be guarded against. The 
most common test for brine is the saloineter or hydrometer. 
The following figures are proportions found most useful in 
making brine from the commercial fused calcium chloride, 
which already contains 25 per cent, of water ; the figures 
represent the percentage of anhydrous calcium chloride : — 


Freezing Point. 
Degrees F. 


2i 

80 

4 

3 

83 

- 2 


06 i 

- 9 

4 

104 

~ 17 

4 ^ 

112 1 

-27 

r, 

120 1 

-39 


XXX 1 

- 64 


When standardising the brine the temperature must be at 
60 ® F. 

Food products, no matter how pure they may be, are 
perishable, although with a knowledge of their pecu- 
liarities, and caro in their keeping, they can be kept un- 
: altered and wholesome for some time. But there are 
certain natural changes which are sure to occur as soon as 
I an opportunity is given, and these the future successful 
I cold-storage system must reduce to the minimum. Tem- 
1 perature, moisture, ventilation, impurities in atmosphere, 
I bacterial disturbance, and many other causes little known, 
i even trivial in themselves, are responsible for this 
I destruction. 

I The necessity for change of air in cold storage spaces is 
I as important as in dwellings. For example, analysei of 
; atmospheric air taken from different stores at different 
I times of storage give varying proportions of carbonic 
I dioxide, carbon monoxide, ammonia, sulphuretted hydrogen, 
and complex organic gases. It is not uncommon to see 
fungi growing on the walls in cold storage, even within ice 
' which bets been produced by condensation through imperfect 
I iusulatioD. 

{ I have detected furei^ flavours in cooked food, owing to 
; the storage house being near some source of flavour; 

I especially was this noticeable in eggs, owing to their 
porosity. This always occors when the temperature rises. 
Air, like gases generally, is extremely sensitive to change 
j of ti^mperature or pressure. Ventilation of cold stores, 

: therefore, depends on suitable location of brine pipes and 
; circulating air flues. 

! There are four systems of refrigeration which involve 
I ventilation: 1st, direct refrigeration, which includes brine 
' pipes located in the rooms; 2nd, indirect refrigeration, 

I where the air supply is first cooled in a closed sp;ice, and 
afterwards passed to the rooms to be refrigerated ; drd, 
direct-indirect refrigeration, which may be defined as a 
system of cooling wherein the cooling surfaces are located 
iu the room to be cooled, and fresh air delivered in or 
between them in such manner as to be cooled on its way to 
the room ; 4th, combination of these several methods. 

Of the four systems I prefer the last one, as the laws ot 
diffusion and gravitation can be best governed for a given 
temperature. 

Of two rooms having equal exposure and equal cooling 
and ventilating facilities, the one containing greater tonnage 
of produce will show higher temperature, at all orgaoisra 
matter generates more or less beat. Experiments prove 
that nearly all fruit, vegetables, and eggs are preserved best 
in a temperatore just above their freezing point. 

In bnildings supplied with special ventilating apparatus, 
mueb satisfimtion is obtained by putting an electric record- 
ing instrument in the superintendent’s office, oooneotiim 
with every room, steam and brine pipe eircuits and air 
flues, so as to show at any time the exact temperatures 

of 


Pounds of Calcium Chloride Dsnreos 

to one U.8. gallon of Saloineter 

Water. at Co® F. 
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^ttraghovt the plant. In ihie way regularity of aotUm 
wUl he aesured^ and at the same time valuable data can he 
collected. 

The question of humidity in cold storage is a little 
nocertaiu ; however, by the use of a ** sling ** hygrometer, 
quite rapid and accurate results may be obtained. The only 
way air can lose its moisture is by reduction of temperature. 
Experiments prove that most products keep better when 
mniiture is neither abstracted nor absorbed. When 
the temperature is fitful, moisture from without or 
within the body is a source of trouble ; bccauM when a 
gas is saturated with a vapour, the actual tension of the 
mixture is the sum of the teosions due to the gas and the 
vapour separately. If a thermostat could be applied 
so as to maintain a specified temperature as practically as 
the thermostat which governs the temperature of an 
incubator, after securing proper humidity and temperature, 
one wonld eliminate the expansion and contraction of the 
product ; which not only lessens the keeping powers — 
particularly when leaving the storage rooms — but would 
also avoid the loss of weight and prevent the absorption of 
various taints and flavours which are so often present in the 
storage room. This is a point upon which I am at present 
experimenting. 

Besides the difficulties caused by poor insulation, 
fluctuating humidity and temperature, there is another 
influence which constantly upsets all calculations, and that 
is the atmospheric air with its varying impurities and 
eleotiioal conditions. There are always changes, though 
minute, taking place in organic matter ; in spite of the 
methods applied to retard them these occur even under 
ordinary conditions. These changes depend on the 
presence of warmth, moisture, and air. In cold storage all 
these must be modified so as to keep the food sweet. 

It occurred to me that, should I pass the atmosphere 
through a medium that could destroy all accumulated 
hnpurities, I might reach the desired ends. I therefore 
arranged a series of wash bottles, the first of which 
contained a saturated solution of formaldehyde. The 
second bottle contained a solution of ammonia, to eliminate 
whatever formaldehyde was present in the air. The third 
bottle contained sodium hydroxide solution, to remove 
carbon dioxide in any form ; and the fourth bottle an 
acidulated solution, so as to neutralise any alkalinity that 
might be present, as decomposition is always more rapid 
In a neutral or alkaline atmosphere. Following this, 1 was 
obliged to restore the required amount of humidity, for 
which I employed calcium chloride, which was pot into the 
brine tank as a matter of economy. My plan was, however, 
too cumbersome and impracticable for commercial 
purposes. 

There are produced by putrefaction, acids — acetic, butyric, 
valeric, &c. — ^ammonia and some of its compounds, and 
hydrocarbons. 1 have tried gases, such as oxygen, 
nitrogen, and hydrogen, carbon dioxide, carbon monoxide, 
cUoioform, ethereal vapours, &c., but the information 
gained by this research gave no results other than object 
&Mons, and showed that the process of perfect preservation 
of food products is a more difficult matter than it might 
at first sight appear to be. One may preserve to the si^t, 
bat not to the smell ; to the touch, but not to the taste. 
Qne may prevent decomposition in the ordinary sense 
of that term, but at the expense of some vital point 
of the original character. One must keep in mind at all 
times the natural colour, odour, reaction, water, consistency, 
microscopic appearance, and the natural taste and flavour, 
whether raw or oook^, and effect of such food when 
injected. 

1 will but briefly refer to such agents as act as 
abfbr^nts of gases and vapours, which help to retard 
the ii\jurions effects to a certain degree: Quicklime, lead 
acetate, and farroos sulphate. Still another agent is 
<<carMigni” (charcoal). It poeaess^ the remarkable 
property of absorbing many times its bulk of certain 
gases, and acts, to a certain degree, as a disinfectant. 
In my laboratory I often use a charcoal quilt to cover 
fkioal matter and the like, to avoid the emitting of ai^ 
pecoeptible odour. One volume of ** oarboligni ** will 
absorb 00 volumes of ammonia, fii of hydrocfaloxio add 


gas, 65. of sulphur dioxide, 55 of hydrio sulphide, . 40 of 
nitrous oxide, 35 of carbon dioxide, 9 * 4 of carbon mon« 
oxide, &o. Much benefit may be drived by the use of 
these agents in purifying the air, both in cold storage and 
dwellings. Such anti-putrescent substances probably exert 
their influence in one or more of the folio wiog ways 
They may abstract moisture from any fermentable sub- 
stance, or decompose the ferment producing the change, 
or deoxidise the ferment, or may kill the germ or fungi 
exciting the putrefactive change. 

The relation between certain meteorological variations of 
air and the condition of food products is one of great 
importance. The consideration of all influences uflectiug 
or threatening to affect the food product, from the 
embiyonic state in the early spring to the fully-de reloped 
state in the fall, within the producer’s district demands vast 
study. The great change of barometric pressure and heavy 
fall of rain are factors in the production of those atmospheric 
conditions on which the products of the agriculturist depends. 
The influence of climate, t.e., the variations in temperature, 
humidity, pressure, and the electric state of the atmosphere, 
as well as the effect of these changes on the physical 
conditions, forms a more extensive field of study for the 
cold storage expert and one of highest interest as to the 
keeping powers of the product. 

There is not a season hut there exists some contending 
element of destruction to the storage product, due pri- 
marily to some climatic influence, such as mould, rust, 
parasite, scald, decay at surface. Therefore, the inspection 
•f fruits, vegetables, eggs, meats, and other products for 
purpose of storage demands the greatest care, particularly 
when the history of their source of supply is unknown. 
Mechanical, chemical, or bacterial injuries which may 
destroy the keeping powers of products are relatively 
frequent, and are due not only to climatic influences, but 
also to the ignorance and simplicity of the harvester, as 
well as to undue exposure in transportation in old contami- 
nated cans ; all of which affects the natural changes. It is 
not an uncommon occurrence to receive eggs in a state of 
decay, although the storage expert is expected by the 
owner to deliver them in Africa or Europe a year hence as 
fresh as from the hen. 

Formerly chemistry exercised undisputed sway over this 
subject-matter of cold storage, but not now, as biology has 
won for itself a co-ordinate position ; and to develop this 
subject, I firmly believe that an intimate conneotion with 
the practical conditions are necessary, so that the in- 
vestigator may know the absolute necessities of the 
business, and fresh tasks should be set before him. 

Meeting held at the Chemists* Club, on Friday, 
February *20th, 1903. 


DR. VI ROIL OOBLKNTZ IN THE OUAIB. 


THE SCHKOEDBR CONTACT PROCESS OF 
SULPHURIC ACID MANUFACTURE. 

(l.)-HISTORY AND COMMBECIAL DEVELOPMENT^ 

BT DB. VBAN^S METER. 

In 1884 the German Patent Office granted a patent 
to EmU Haenisoh and Max Schroeder on a process for 
making anhydrous liquid sulphurous acid. The inventors 
were at that time connected with the line works of Giesches 
Krben in Upper Silesia, and thus they were aware of the 
difficulty which the disposal of the kiln gases offered to the 
German lino smelters. 

The problem of roasting the blende in such a manner 
that the gases could be utilised for the chamber process bad 
already been solved by the furnace constructions of 
Hasenclever and Liebig-Eiohhom, but the great liopes 
entertained by the sine smelters in this invention were not 
realised, as the many lead chambers bailt lU the same 
in connection with blende roasting plants caused a 
temporary over-production of sulphurio acid. Sob|ueder 
and Haenisoh thought to overcome this unfbrihuate 






NEW YORK SECTION. 


849 


^tuaiiott of the acid market by utilising kiln gases for 
other parpoMS, and the result of their efforts in this 
direction was the sulphurdus acid process. Plant for 
operating thi< process on a large scale was erected in 1886 
hy Wilhelm Grillo in Hambom-on-the-Rhine, by Schle- 
siUhe A.-G. ftir Zinc-Hnetten-Bctrieb in Li pine. Upper 
Silesia, and by the firm of Graf Guido Henckel von 
Donnernrairck in Guidotto-Huette, Upper Silesia ; but the 
fact that the market fur this product is limited was soon 
established, and the same reason which bad caused the 
inventors to work out the sulphurous acid process, viz., 
over-production, led them to invent their first process for 
mauufacturing sulphuric acid by catalysis from liquid 
anhydro-snlphuroub acid. 

In IST.*) Clemens Winkler* published the results of his 
researches on the production of sulphuric acid by 
platinum-contact; the manufacture of fuming sulphuric 
acid by similar means was taken up by several European 
firms in competition with Stark in Bohemia, who so far had 
had the monopoly on this product. However, it was soon 
found that by the Winkler process the acid could not be 
made as cheaply as was hoped at first, the production of a 
mixture of sulphurous acid and oxygen by decomposing 
sulphuric acid hy heat offering many disadvantages. 
Hacnisch and Schroeder were in a position to manufacture 
this mixture of sulphurous acid and air cheaply, in any 
desired proportion, from their liquid sulphurous acid, and 
they induced the Badische Anilin und Soda Fabrik to try 
sulphurous acid made at Hamborn. These experiments 
were soon abandoned. Then the firm Wilhelm Grillo took 
the matter up wth Haeniscb and Schroeder, and after the 
inventors had proved in the laboratory that from a mixture 
of their sulphurous acid and air, sulphuric acid could be 
made with a high yield and good efficiency of the platinum 
used, an experimental plant for developing this invention 
was erected (see German Patent No. 42,215). As this 
process is described iu Lunge’s handbook on the Sulphuric 
Acid Industry, it will only be outlined here. 

Heavy wrought-iron tubes, 6 inches in diameter and 13 
feet in ieugth, are filled alternately with a layer of small 
stones luid tightly packed platinised asbestos, each layer 
about three inches thick. Kadh tube contained about 15 
of these double layers. One end of the tube was left 
empty to serve as a pre-heater for the gas mixture. Those 
tubes were put in a funiace horizontally so that the 
empty ends were placed above the grate while that part 
which contained the platinum asbestos was situated on the 
other side of the fire bridge. The temperature of the 
furnace was kept at an average of about 400*^ C., while 
a mixture of about 1 volume of sulphurous acid and 
3 volumes of air was forced through the tubes by means 
of a compresser. This machine had two cylinders, the 
dimensions of which were in the proportion of 1 to 3. 
The suction of the smaller cylinder was connected with the 
upper part of a vessel containing the liquid sulphurous acid, 
while the larger cylinder drew filtered air. The discharge 
pipes of the two cylinders were connected, and thus 
sulphurous acid and air were mixed automatically in the 
desired proportion. The anhydride formed in the tubes 
was absorb^ from the cooled gas by sulphuric acid. 

The results obtained by this process were very satisfactory 
from the beginning, both as to yield and capacity, as a 
plant with five lubes bad a daily output of about two 
metric tons of anhydride at a yield of t)5 per cent, of the 
theory. Two plants out of the five installed to operate 
the process are still working with liquid sulphurous acid. 
About thi-ee years ago one of these at the alizarine werks 
Neuhaus in Eberfeld, working with the same 
platinised asbestos which was filled in the tubes when the 
plant was started in 1890, still gives the same high yield 
of about 95 per cent, of theory. This proves that the 
catalytic action of platinum continues indefinitely if pure 
gases are used. 

In German Patent No. 42,215 the inventors claim the use 
or a higher pressure than that needed for overcoming the 
resistance in the lightly-packed contact tubes in orw to 
oriog the molecules of sulphuric acid and oxygen more 


closely together. This, however, was abait4/oao<i w soon 
as it was found that the pressure neoessanr for overoomUlg 
the resistance of the contact material (about IS lb. to the 
square inch) was sufficient to yield about 95 per oeiit. Of 
the theory. 

The good results obtained in the experimental plant in 
Hamborn caused the Badische in 1887 to enter upon a 
ten years* agreement with the owners of the patent, by 
which they ootained the right to use the process at a royalty, 
the firm Wm. Grillo binding themselves not to manufacture 
anhydride on a larger scale than 0*3 metric tons per 
diem during this period. The payment of royalties was 
discontinued in May 1894, at which time the Badische 
manufactured about 10 metric tons of anhydride per day. 
Further developments of the Schroeder process at the 
works of the Badische were described by R. Knietsch in 
a paper read before the Deutsche Chomische (Jesellsohaft 
(see this Journal. 1902, 172). The main improvement was 
the replacement of the pure sulphurous acid by the cheaper 
roasting gases. 

In Hamborn it was soon found that the restrictions 
in output of the plant were such that they did not allow the 
further development of the process ; .hence the small plant 
was abandoned. When the agreement with the Badische 
expired in 1897, Schroeder bad to take up his work wlicre 
he had left it 10 years before. Haeniich had in the mean- 
time parted from Schroeder, and all further improvements 
of the process in Hamborn were carried through hy Schroe- 
der in connection with the A.-G. fUr Zinc Industrie vorm. 
Wm. Grillo. 

Further investigations were undertaken with a view to 
cheapen the process hy utilising the roasting gases directly 
and by reducing the resistance of the contact material. 
Both requirements are fulfilled by the contact material 
(U.S. Patents No. 636,924 and No. 636,925). In this mass 
Schroeder replaces the insoluble bodies used heretofore as 
carriers for the platinum, as for instance, asbestos, pumice- 
stone, burnt clay, &c., by calcined soluble salts, principally 
sulphates, in this way obtaining the lollowiug advantagee : — 

1. The contact mass is easily regenerated, hence the 
kiln-gases do not need to be purified as perfectly as if 
working with platinised insoluble vehicles. 

2. The calcined salt crusts are very porous, so that the 
contact mass made from them offers much loss resi?*tance 
to the gases passing through them than the tightly-packed 
asbestos used formerly. 

3. The catalytic action of the contact mass made from 
soluble salts is far superior to that of platinised insoluble 
carriers, and the contents of the platinum in the contact 
mass, which were from 8 to 10 per cent, of the weight of 
the asbestos in the old Schroeder plants, have been decreased 
to 0*1 per cent, without reducing the efficiency of the 
contact material. 

In working the plant, which was erected in Hamborn in 
1898, for converting the sulphurous acid of the blende 
gases into sulphuric anhydride by means of the now contact 
mass, Schroeder soon discovered that he could reduce the 
resistance in the system still further by increasing the area 
of the contact tubes. The furnace, therefore, was supplied 
with tubes of 12 in. diameter instead of those of 6 in. 
diameter used iu his old process. But in starting these 
tubes the yield dropped. The reason of this was found to 
be that on top of the contact mass in the tubes a channel 
was formed through which a part of the gases passed, us 
this way offered less resistance to them than the |>art of the 
tubes filled with contact material. To remedy this trouble 
the tabes were placed on an incline in the furnace, but even 
then they had to be opened from time to time to fill in any 
channels which had formed on top of the contact mass. It 
was, therefore, decided at Hamborn to replace the inclined 
tubes by an upright receptacle, and, as the increase of ^he 
diameter did not seem to have any bad effect up<^ the 
yield, a vessel of about 4 ft. in diameter was chosen, 
which the gases, pro heated in a separate apparat^ 
entered at the bottom. The walls and the^ top of the 
cylinder were well protected against radiation of heat* 
Nevertheless, a yield of only 85 or JP«r cent, of them 
could be obtained hy this apparatus. The reasons for^hie 
inSttfficSent ^cld were discovered by tapping the shell of the 
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▼Kssel and by analysioff gas tamplea taken from the centre 
and from the surface of the conlaoc mass in the ye^se]. In 
this way it was shown that the sulphurous acid in the gas, 
passing through the interior of the mass, was almont entirely 
converted into anhydride, while the gas next to the shell 
was only partly oxidised, due to the loss of heat at the walls. 
This difficulty was overcome by dividing the vessel into 
several compartments, and by placing plates of iron with a 
central hole underneath the screens that carry the contact 
mass. Thus the gases by passing through the compara- 
tively narrow bole in the partition were thoroughly mixed 
before entering a new layer of contact mass. The same 
effect was also produced by placiug several shallow vessels, 
each containiug only one layer of contact mass, in series, 
and mixing the gases bypassing them through the com- 
paratively narrow tubes connecting the vessels with each 
other. The pressure necessary for forcing the gases 
through the contact mass has thus been reduced to less than 
one pound per square inch, so that in many of the Schroeder 
plants rotatory blowers are used for moving the gases 
instead of compressors. 

There is not much to be said regardiug the development 
of the methods and apparatus for purifying the rousting 
gases, and for absorbing the sulphuric anhydride from the 
contact gases. As already stated, the regeneration of the 
contact moss is so easily done, that an absolute purification 
of the roasting gases is not aimed at. Towers of large 
diameter filled with coke and sprayed with sulphuric acid 
have been in most cases found sufficient for purifying the 
gases. In America asbestos filters are used in addition, 
especially where the ore contains large quantities of 
arsenic. These filters were patented by Geo. C. Stone, 
U.S. Pat. No. 711,187. The gases coming from the contact 
furnaces are cooled and then absorbed by passing over or 
through sulphuric acid of proper strength contained in iron 
apparatus. 

There are already 1 4 plants in operation with a daily 
ontput of about 140 metric tons of sulphuric anhydride, t.e., 
SOO short tons of 66*^ B. acid, as well as eight designed for 
a daily production of 100 metric tons of anhydride per 
diem, in construction. 

From the above it will be seen that the process is even 
to-day an important factor in the chemical industry of the 
world. In connection with this it is of interest to note that 
the credit for the first commercial production of sulphuric 
acid by catalysis, as well as for the rapid development and 
wide distiibution of the present Schroeder process is due 
to the progressive policy of a metallurgical industry whose 
interest in the matter was confined primarily to the utilisa- 
tion of a by-product. 

THE SCHROEDER CONTACT PROCESS OF 
SULPHURIC ACID MANUFACTURE. 

(8.)-MANUFAOTURING. 

BY OEOUGB 0. STONE. 

Although the possibility of making sulphuric anhydride 
by catalytic action has been known for niuny years, the 
process was of no commercial value until the discovery that 
it wa4 essential that the gases should be free from certain 
impurities. As the several experimenters worked with 
gas from different sources, their troubles were caused by 
different impurities, and each devised means of purification [ 
to suit his individual needs. ‘ 

in 1899i Schroeder, then with the Actien Gesellscbaft 
ftlr Zinc Industrie vorro. Wilhelm Grillo of Hamborn, 
Germany, realising the difficulty of absolutely purifying 
the gases, patented a new contact material which accom- 
plishes the results with less platinum than platinised 
asbestos, and is easily and cheaply regenerated if it become 
inactive. He makes the mass by adc\i|ig platinum chloride 
to a solution of a soluble salt or salts, which are not acted 
on by sulphuric acid or decomposed at the maximum tem- 
perature of the reaction, about 600^ 0. The solution it 
evaporated, and the residue ignited to drive off the water of 
crystallisation and decompose the platinum chloride. The 
salt mixture is granulat^ and is ready for use. It ia 
usually slightly nygroseopio, and should be kept from 


contact with the air. A small fraction of 1 per cent, of 
platinum in the mass is sufficient, as the porous and granular 
Bslt gives the maximum of surfiice. After considerable 
experimenting, a plant was constructed at Hamborn which 
has given excellent results with this aass while using a 
different system of purification, and a totally different style 
of converter from any described in previous patents. 

The Badisebe Anilin und Sodafabrik, working with 
Spanish pyrites, finding that the arsenic in it mined the 
contact muss very rapidly, developed a method of puri- 
fication, the main object of which was to remove the 
arsenic. At Hamborn, where zinc blende free from arsenic 
was used as a source of sulphur, this trouble was not 
encountered, and for a long time Schroeder did not 
believe that arsenic interfered. He batied his opinion on 
a short run made at Hamborn with gas, made in part 
from arsenical pyrites, the time not beiug sufficient for 
the arsenic to affect the contact mass. When the Schroeder 
process was tried in America the deleterious effects of 
arseuio were soon apparent, and a method of removing 
it fiom the gas was devised. At Hamborn the ores used 
contained traces of fluorine which occasioned much trouble, 
owing to the formation of silicon tetrafluoridc which pre- 
cipitated silica on the contact mass. A simple method was 
found of removing it from the gas, and it now causes no 
inconvenience. In addition to these two impurities, chlorine 
and hydrochloric acid caused some unsatisfactory results, 
but a means has been found for removing them. 

The effects of these three impurities are very different. 
Arsenic is the worst as it apparently combines with the 
platinum, permanently ruining the mass. A contact mass 
that has been acted on for some time by gases containing 
arsenic will have a considerable portion of the platinum 
rendered soluble in hydrochloric acid. A mass that has 
been badly contaminated with arsenic can only be made fit 
for use by the removal of the latter, which is a complicated 
and troublesome process. 

Silicon tetrafluoridc spoils the mass by coating it with a 
crust of silica which prevents the contact between the gas 
and platinum. The mass can be rendered active by the 
ordinary process of regeneration ; but it is, of course, better 
to remove the cause of the trouble. 

Chlorine and hydrochloric acid exert merely a temporary 
effect in reducing the yield, which becomes good again as 
soon as pure gas is used. 

With properly purified gas the mass retains its activity 
for a very long time ; the first plants started in America 
with proper purifying apparatus are now giving a yield of 
96 per cent, and over after more than a year’s run without 
regenerating. When it is necessary to regenerate, the mass 
is spread on a cemect floor and sprinkled with a mixture 
of dilute nitric and hydrochloric acids containing a little 
sugar, mixed to a stiff paste, allowed to stand for a couple 
ol days, heated to drive off the water and excess of acid, 
cooled and crushed, when it is ready for use. The mass is 
often slightly better after it has been regenerated thau it 
was at first. 

At present there are twenty-three Schroeder plants built 
or building, seven in Germany, two in Russia, one in 
. Poland, one in Italy, two in France, one in Chili, one in 
* Mexico, two in South Africa, and six in the United Stales. 
Some are using blende, some pyrites, some brimstone, and 
one a low grade gold ore. Some of the ores are quite free 
from objectionable impurities, while others are very impure, 
which necessitates such different methods of purifi<»tion 
that it is impossible to give more than a general description 
of them. 

Each has some form of dust catcher next to the burners 
to take out the coarse dust carried over by the gas ; next 
comes a cooler in ivhich the temperature of the gas is 
reduced to about that of the air, then scrubbers or wf^hiug 
towers of different kinds depending on the impurities iu 
the ore ; these also serve to dry the gas. After the 
scrubbers come the filters, which are the most im|mrtBDt 
part of the purifying svstem, as most of the arsenic, the 
selenium and other volatile impurities are removed by 
them. The dried and purified gaa is drawn from the filters 
by a positive blower and forced through the preheaters, 
in which it is heated to between 800® and 400® C., when it 
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immediately entexn the converter. Contrary to the 
exi>erieDoe of the others it is foand that, with the Schroeder 
contact mass, there is no necessi^ of nsing any means 
of regulating the temperature. The sectional converters 
have given excellent results with vessels large enough 
to give a production of 10 tons of 66° acid a day. From 
the converter the gas passes to a cooler in which it 
is cooled to about 50° C.» or slightly above the freeiing 
point of sulphuric anhydride ; it then goes through the 
absorbing system, which consists of various forms of tanks 
and towers in which it is brought into intimate contact with 
a large surface of acid. The style of absorbers varies in 
almost every plant ; the efficiency of all the forms tried is 
good, in fact almost every form of absorber that brings the 
gas in contact with a large surface of moderately cool acid 
works well. The absorption is practically perfect. When 
the temperature and supply of acid are correct, no vapour 
can be seen at the escape pipe. The regulation of the acid 
supply to the absorbers is very simple and once set requires 
very little attention. 

Where only acid of less strength than monohydrate 
(H5SO4) is to be made some form of scrubber tower is the 
simplest and best absorber ; if fuming acid is desired 
horizontal cylinders are most satisfactory ; these are best 
followed by a tower to absorb the last traces of the 
anhydride. Acid up to about 40 per cent, of free sulphuric 
ahydride can be made in the absorbers. If stronger acid 
is required it must be made by distillation. 

The tests regularly made in connection with the process 
are, first, the usual analyses of ore and cinders ; second, 
the determination of the sulphurous anhydride in the 
entering and exit gases to determine the efficiency of the 
operation ; this is done by the Reich test which is very 
simple, and is made by one of the workmen every hour; 
third, the test of the purity of the gas ; the simplest and 
most certain test we have for this is to blow a small current 
of the gas continuously through a calcium chloride tube 
filled with absorbent cotton ; if the gas is properly purified, 
there will be no deposit on, or discoloration of, the cotton 
in Si veral weeks. 

Tne conversion is pood and uniform ; at one plant for a 
month’s run the highest day was 97*76 per cent., the 
lowest 94*47, and the average 96*68. At another plant 
the lowest single determination in a 77 days* run was 
91*48 per cent., the highest 97*43, and the average 95*39. 
Another converter was added in the latter part of 
November, which about doubled *the capacity. While 
working with this, the average conversion to the time this 
was written (a 66 days* run) was 96*08 per cent. The 
entire time lost by stops from all causes during the 66 days 
was 60i hours, 3| hours being due to the shutting down 
of another works which supplied the acid plant with power ; 
17 J hours were required to remove some absorbers which 
were not needed, making the total stops duo to the plant 
and process 39} hours. 

For many months the stops at this plant from all causes 
have not exceeded 20 hours in any one month. The exact 
records for the other yrorks are not available, but it seems 
that their record must be nearly or quite as good. 

The conversion seems to be independent of the per- 
cent^e of sulphur dioxide in the gas within the limits 
obtainable with any of the burners tried. In the 77 dajs* 
run mentioned above, the conversion with gas containing 
from 3 to 4 per cent, of sulphur dioxide was 95*75 per 
cent., with 4 to 5 per cent, gas 95*92, with 5 to 6 per cent, 
gas 95*88, 6 to 7, 95*12. The gas could not be kept above 
7 per cent, for long enough to obtain reliable results, but 
it is hoped to continue the experiments later at a small 
plant now building at Palmerton, Pa. 

It is very difficult to determine accurately the proportion 
which the acid made bears to the sulphur burned, as it is 
necessary to determine the exact composition and quantity 
of the acid in each of the numerous absorbers and tanks 
in the system at the beginning and end of the run. The 
sampling of the contents of the horizontal absorbers is 
particularly difficult, as tlie acid in the upper part is hot, 
and stronger than the cooler acid below it. Fignres could 
only be obtained aecurately for a run of one month at one 
plant I in this ease the snlphar in the acid made and 


absorbed was 95*01 per cent, of the sulphur burned. The 
comparison of the amount of acid shipped during con- 
siderable periods with the sulphur burned at this and other 
plants (mnfirms these figures. 

The cost of the plant is less than that of a chamber and 
concentrating plant of equal capacity. 

The advantage of the contact process is greater the 
stronger the acid made, the cost being the same per unit 
of sulphur for all strengths. For acid stronger than 60° B. 
it is cheaper than chambers ; but for 50°, uiul perhaps for 
60° B., it has at present but little, if any, advantage. 

Considering that an experience of only about three years 
with the Schroeder process has bnuight it 10 the point 
where it is more economical than chambers for the pro- 
duction of strong acid, it does not seem too much to expect 
that before long it will be able to compete with them 
successfully in the manufacture of the weaker acids as 
well. 

One application of the process that promises to be of 
great importance is its use in connection with chamber 
plants to make strong acid, in place of concentrating in 
the usual manner. A plant is now being built for this 
purpose, and there is every reason to believe that It will 
show a marked economy, both in first cost and in operating 
expenses. 

No other contact process seems to have been tried under 
such varied conditions as the Schroeder. So fcir it has in 
every case succeeded in overcoming the difficulties it has 
met, and all the plants in which it has been tried are now 
working successfully. 

THE SCHROEDER CONTACT PROCESS OF 
SULPHURIC ACID MANUFACTURE. 

(8.)-EXPBRIMBNTAL INVESTIGATIONS AND 
OBSERVATIONS. 

BY DR. 0UA.RLES L. REESE. 

Although this process, from a chemical point of view, ii 
an extremely simple one, yet the theory still remains a 
mystery, shrouded in the word “Catalysis.” Another 
expression, sometimes used for the purpose of partially 
explaining the reaction, is “ Contact Process,** although I 
have never been able to satisfy myself that the acceleration 
of the reaction between sulphur dioxide and oxygen is 
accomplished by simple surface action. 

After the very exhaustive paper read by Dr. R. Eoietioh 
before the German Chemical Society in 1901, 1 shall 
confine myself to presenting the results of observations and 
experiments, most of which were made before Dr. Knictsoh’s 
paper appeared. 

Purity of the Gas . — It is essential, for the continuous 
operation of the process, that the burner gas should be 
purified as far as possible, and that certain impurities be 
entirely absent. 

The effect of the presence of the following substances 
in the gas on the efficiency of the contact mass has been 
observed ; — 

Water, carbon dioxide, carbonic oxide, sulphur, hydro- 
chloric acid, chlorine, silicon tetrafluoride, arsenic, and lead. 
Some of these tests were carried out on a laboratory scale, 
with an apparatus which is practically a reproduction of the 
plant on a large scale, using a mixture of sulphur dioxide 
and air instead of burner gas ; in some, the same apparatoe 
was used with gas produced by burning pyrites. 

Water. — It was thought at one time to be essential that 
the gases should be dried by sulphuric acid not weaker 
than 60° B., but this was found to be an error, in that 
the gases could be saturated with moisture, by passing 
them through water before introduction into the contMt 
mass, without affecting the conversion in any way. Fuming 
sulphuric acid was produced, but, of course, such a proce- 
dure could not be carried out on a manufacturing scale, 
where it is necessary to use iron pipes. 

Carbon dioxide had no effect whatever when introduced 
into the gas, as was to be expected, but I was surprised to 
find that Carbonic oxide also had no deleterious effect 
in spite of its reducing properties. On one occasion ih 
conversion in a certain plant ceased altogether, and we were 
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at a losg to know the canse. We, however, i^oan found that 
gome coal had got mixed with the pjrites in the buraen. 
Xn this case there was carbon dioxide and, pOMsiblj. carbonic 
oxide present, but there was evidently also a lack of 
oxygen, and when the coal was consumed, conversion 
began again. 

Sulphur will, at times, find its way through two or even 
three scrubbing towers, and, before the filtering system was 
adopted, it became necessary to determine whether the 
presence of sulphur in the gas would effect the catalytic 
action of the contact material. Experiments were carried 
out to determine this point. It was desirable to introduce 
sulphur into the gas in as tinely divided a condition as 
possible. This was accomplished by introducing hydrogen 
sulphide into the gas. When hydrogen sulphide is mixed 
with sulphur dioxide the reaction between these two gases 
takes place, producing sulphur and water, and sulphur was 
thus introduced into the muss. It was found that on 
discontinuing the introduction of hydrogen sulphide, the 
conversion continued to be normal, and the sulphur was 
simply carried through the tube. This experiment was 
repeated a number of times with the same result, showing 
that the presence of sulphur does not affect the reacthui. 
Of course, hydrogen sulphide would nffect it, in that it 
would reduce the sulphur dioxide. 

The above substances do not affect the reaction of the 
contact mass, but hydrochloric acid, chlorine, silicon tetra- 
fiuoride, arsenic, and lead do seem to affect it in two 
distinct ways : first, by their mere presence In the gas, 
and only when present in the gas ; and second, affecting the 
catalytic property of the contact material. In the first case 
we have hydrochloric acid, chlorine, and silicon tetrafluoride. 
In the second we have arsenic and lead. 

When hydrochloric acid gas is introduced, the effect is 
instantaneous, reducing the conversion from 98*5 per cent, 
to 42 per cent. ; hut when the hydrochloric acid is dis- 
continued, and air passed through for a while to displace 
the hydrochloric acid, the conversion becomes normal in a 
short time. This is shown in Fig. 1. 

The presence of chlorine in the gas seems to have an 
effect similar to that of hydrochloric acid, although not so 
intense, as will be seen in Fig. 1 by comparing the chlorine 
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eontinued at the lame temperature. As will be seen by 
the curve, the percentage conversion gradnally rose again 
to the normal. Although at one point the gas showed a 
trace of hydrochloric acid, the conversion amounted to 
94 per cent. 

The introduction of a small amount of silicon tetra- 
fluoride causea the conversion to drop immediately, but 
on discontinuing the silicon tetrafluoride, the conversion 
rose in a few minutes to normal. This was repeated a 
number of times, and a few minutes after the silicon 
tetrafluoride was disconnected, the conversion rose again 
to normal. In each case undoubtedly' some silica was 
deposited on the contact mass, but most of it passed 
through the tube, as was made evident by the fact that 
silica separated out when the gas came in contact with the 
water solution used in testing the exit gas. Of course a 
minute quantity of silicon tetrafluoride in the gas would 
gradually deposit silica on the contact mass, and eventually 
cover the catalytic agent, so as to render it inactive ; but 
when contact mass is so affected, it can he easily rendered 
active by simply removing it from the converter, and 
putting it hack again. The handling will be sufficient to 
expose new surfaces. 

The injurious effect of arsenic on the contact mass is 
extremely marked, as is shown in the curve in Fig, 1. 
Arsenious acid was placed in the front end of the tube, 
heated, and carried in to the contact tube by the flow 
of gas. The effect of the arsenic was to reduce the con- 
version absolutely to zei'o, owing to the large amount 
introduced, but after 40 minutes it rose again to 40 per 
cent. At this point hydrochloric acid was introduced for 
50 minutes to remove the arsenic, and then air drawn 
through for 15 minutes more. The process was then 
continued, and the conversion rose to 96*5 per cent. 
Several attempts were made to find a simple means of 
removing arsenic from the contact mass, and at first 
chlorine was used for this purpose. The mass was placed 
in a tube, heated, and chlorine passed through. This did 
remove some of the arsenic, but did not regenerate the 
mass satisfactorily. A very interesting observation, how- 
ever, was made during this experiment. It was found tnat 
the chlorine carried over platinum to the exit end of the 
tube, and deposited it in the term of chloiide. This was 
done at a temperature of 400'^ — 450^ 

It was found in attempting to regenerate or remove 
arsenic, that hydrochloric acid mixed with the 
reducing sulphurous gas was much more efficient, as 
is shown by the curve above referred to, all arsenic 
having been removed. 

It is well known that, when platinum is heated 
in the presence of lead or lead salts, lead combines 
with the platinum either to form an alloy or a com- 
pound, and this combination of lead with platinum 
undoubtedly destroys the catalytic property of 
platinum. The effect of lead, however, was not 
determined in the regular way, but can be shown 
very readily by one or two simple experiments. 

It is well known that wl^en a platinum spiral is 
heated in a gas ffame, the gas turned off for a few 
moments and on again, the spiral w'ill reignite the 
gas. A small piece of contact mass will do the 
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with hydrochloric acid curve. In both the dry chlorine 
or the hydrochloric acid was introduced, until a minimum 
yield was obtained, which, in the case of the hydrochloric 
acid, was about 42 per cent., and that of the chlorine about 
57 per cent. After disconnecting the chlorine and hydro- 
chloric acid, air was passed through, and then the operation 


same, but if either is moistened with a very small 
quantity of lead acetate and then ignited, it will lose 
this property of reigniting gas, unless it is heated 
sufficiently long to volatilise the lead. A similar 
experiment will show in a rough way the effect of 
arsenic on contact mass, or on a platinum spiral. 

The principal impurities whicb I have found in 
burner gases have been arsenic, lead sulphate, silicon 
tetrafluoride, hydrochloric acid,8ulphur, and selenium. 
(I have not tested the effect of ssleuium or tellurium 
on the catalytic action of platinum.) All burner 
gases carry a mist which makes them visible, and 
which undoubtedly consists of finely-divided particles of 
sulphuric acid. This is extremely difficult to condense 
separate from the gas. These particles also carry such 
impurities as arsenic, lead sulphate, sulphur, and selenium. 
They cannot be separated by scrubbing, either with water or 
sulphuric acid, but contrary to Dr. Enietsob*8 ophdon, they 
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ctoi fUl be retHOTed by paising the gaeee through several 
Uvers of Altering material. After the filtering material 
bMtnee wet with the acid which is condensed in its inter- 
stices, the gas will pass out so free from solid or liquid 
impurities that a beam of sunlight from a lens cannot be 
seen when passed through a vessel containing the gas. 
When gas is purified to such an extent the contact mass 
will last indefinitely. Another simple test which shows the 
purity of the gas is to allow it to pass continuously through 
a tube containing absorbent cotton, when any acid or other 
impurity can be seen after a short time deposited on the 
cotton. 

Temperature.'-^ k series of experiments were conducted 
for the purpose of determining the most suitable tempera- 
ture to which the gases should be heated, and at which the 
highest conversion could he obtained with the Schroeder 
contact material, and also to determine between whut 
limits of temperature the process could be carried on 
commercially. 

The results of these experiments are expressed in the 
accompanying curve (Fig. 2), in which it will be seen that 
the most suitable temperature is about 425® C., but that 
there is very little variation between the results obtained at 
a temperature varying from 400® to 435®. Above and below 
these temperatures the percentage conversion drops at such 
a rate as to form a regular curve. The reaction starts at 
between 330° and 340° C. My experience in testing 
impaired contact mass is that a higher temperature is 
required to start the reaction, and that this whole curve 
rises uniformly as to temperature, in fact, contact mass 
which has been very badly contaminated with arsenic and 
lead can be forced to act by raising the temperature up to 
almut 530®, and, although the impurities are still in the gas, 

Fig. 2, 



' ceui. 

Although it seems to be necessary to control the tempera^ 
w, in sQch processes as those in which platinised asbesto! 

cooling, no such cooling is necessary vrith the 
^nroeder contact mass when used in sectional converters, 
resulting from radiation. It is aimplj 
^essa^ry to preheat the gas to about 400® C., and thi 
converters do the rest. 

observations of the temperatures in the various 
converters are very interesting, and 
oxaetly where the major part of the conversion 
•ng place. The figures are plotted in fbnr carves 


(Fig. 3), the ordinates of which represent tempefatures, 
and absoisim, time. It will be noted that the lower curve 
represents the temperature ot the gas entering theoonverteri 

Fio. 3. 


Normal Tempera ture Curves. 
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No. 1, the temperature of the gas leaving the first section) 
No. 2, the temperature of the gas leaving the second section ; 
and No. 3, the temperature of that leaving the third section. 
(It is to be regretted that there was no thermometer in 
the top of the fourth section.) 

It will be noted that there is a rise of more than 100® C. 
in the first section, due to the heat of the reaction, and 
I hat the temperature gradually falls as it enters the succes- 
sive upper sections, leaving the converter at a temperature 
below that at which it entered. About 85 to 90 per cent, of 
the conversion takes place in the first section. 

These curves I designate as normal curves. This par- 
ticular set of observatiouB were made several months after 
the converter had been put into commission, the readings 
having been taken with a new set of thermometers. 

According to Dr. Knietsch's figures, it is possible that 
some dissociation takes place in the lower section, owing 
to the very high temperature attained, but as the tempera- 
ture naturally falls as the gas passes through the upper 
sections of the converter to a temperature lower than 
dissociating point of sulphur trioxide, any dissociation 
which takes place in the lower part of the converter will be 
cared for in the upper sections. 

In the early days it was observed that as the contact 
mass in the lower section became contaminated, the maxi- 
mum temperature rose to the second section, and so on, till 
the converter either refused to act, or was forced by raising 
the temperature in the preheaters to that represented by the 
maximum temperature under normal conditions. 

The series of curves in Fig. 4 represent the temperature 
under abnormal working. 


Fro. 4. 


Abnormal femperatura Curves 



They represent a period of five days’ mnaing. It will ba 
seen that on the first two days, with a conversion of 
93*5 per cent., the preheating temperatnre wat about 
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normal, but the maximum temperature wa9 reached in the 
aeoond section rather than the first, but that some work 
was still being done in the ^rst section. Ac the end of the 
second day the first section ceased acting, and it became 
necessary to raise the preheating temperature so as to bring 
the heat up to the second section when that again became 
more active, and the conversion was brought up to 94 per 
cent. 

Absorption, — When sulphur trioxide is allowed to pass 
over or through water, it is not absorbed as completely as 
one would expect from the known avidity of sulphuric 
anhydride for water. Experiments have shown that when 
sulphur trioxide is passed over water, the rate of absorption 
iucreases as the strength of the sulphuric acid formed 
increases, until that strength reaches a point where its 
vapour tension is practically reduced to zero. In other 
words, the completeness of absorption increases as the 
vapour tension decreases, and when the acid in the system 


has practically no vapour tension at the temperature of 
operation, the absorption will be so perfect that the waste 
gas will be invisible. 

If there is any acid in the absorbing system which has a 
vapour tension, sulphuric anhydride will unite with it, 
forming minute globules of sulphuric acid, which appear in 
the form of a cloud or mist, and when in this form it cannot 
be absorbed or condensed by acid of any strength, or oven 
by alkali, satisfactorily. The only means by which I have 
been able to condense it is by forcing it through several 
lasers of wet asbestos or cotton wool. 

This fact can be readily demonstrated by the following 
experiment : pass dry gas containing snlphurio anhydride 
through strong sulphuric acid, and then weak acid, and no 
fumes will be visible, but if you pass the gas first through 
weak sulphuric acid, copious fumes will be formed, which 
will pass through any number of bottles of strong sulphuric 
acid. 
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I.-PLANT. APPARATUS. AND MACHINERY. 

Valve for Autoclaves. Report by the Actien-Ges. 
rar Anilin-Fabrikation. Chem. Ind., 1903, 26, [4], 89. 

The device consists of the portion A, which is screwed on 
to the autoclave and is provided with the fiat seat B for 




the valve C, which fits 
looiel^^er it in the form 
of a cap. This cap contains 
a plate of soft metal, e.g, 
lead, for the purpose of 
closing the hole. The valve 
ia loaded by means of the 
lever F, which is fixed to, 
but free to turn on, the 


spindle D, and is counter-balanced by the weight E. In 
order to prevent the lever from taming right over, it is 
provided with the projection G at its lower end. The cap C 
lies loosely under the lever, so that the pressure is distri- 
buted uniformly over the whole of the plate of soft metal. 
The portion of the cap upon which the lever presses is placed 
somewhat lower than the plate of soft metal, so that, if the 
valve be opened when in use, the cap subsequentljr returns 
to its position of stable equilibrium, and the plate is forced 
back into its original place. The valve being in the form 
of a cap, spirting-out of the material in the autoclave is 
prevented. — A. S. 


English Patents. 

Centrifugal Machines, G. Pott, J. H. Cassels, D. Y. 
Cassels, R. Williamson, and A. M. Stuart, all of Mother- 
well, Lanarkshire. Eng. Pat. 19,069, Aug. 30, 1902. 

In self-balancing centrifugal machines of the Weston 
type, the step-bearing is fitted overhead, the bearing being 
formed between the upper end of m hollow stationary 
spindle and that of a central spindle, which is secured at 
its lower end to the outer revolving spindle carrying the 
basket. A oasi^ enclosing the bearing is adapted to bold 
the lubricant. — R. A. 
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Fo^iTf LiqmdMi RSctpiaM fi>T CmUaining and Ad- i 
mmittering — C. l». and T. H. Oebauer and H. A. j 
Haring, ail of Cleveland, Ohio. Eng. Pat. 38,862, j 
Oct. 14. 1908. I 

A RBoarTACLE for use with liquids which are volatile at i 
the heat of the hand. It eonsists of a main bodjr with a I 
capillary exit tube leading into an expansion chamber, { 
with which is connected a nozzle with a capillary exit | 
larger thsn the first capillary. This nozile is controlled by i 
a valve, so that, when the valve is closed, no liquid cbq | 
escape, and, when fully open, a continuous stream of liquid 
may be obtained, fiy using an intermediate position of ! 
the valve, a spray of liquid results. The nozzle is supplied ' 
with a filtering substance (e.p., cotton wool) to prevent any 
solid particles entering the apparatus. —T. F. B. 

Heat-exchanging Apparatus, O. Guttmann, London. 

Eng. Pat. 22,671, Oct. 16, 1902. 

The apparatus, intended for condensing, vaporising, or 
attemperating purposes, consists essentially of an arrange- 
ment of rimmed plates, including ** receiving ** plates for 
the reception of the fluid, gas, or vapour to be operated 
upon, between each pair of which a “ covering plate is 
interposed for the circulation of a cooling or heating 
medium, the plates communicating with each other alter- 
nately by means of corresponding slots or passages. 
Perforated partitions or projections are provided to the 
“ receiving’* plates, to maintain a definite layer of liquid in 
them. The combination as a whole, forms circuitous or 
zigzag cirf^ulating passages for the liquid or gas treated 
and for the heating or cooling medium. — E. S. 


Frbnor Patent, 

Hydroextractor ; Continuous — , caUed “ Essortmse 
Noel,*’ Soe. Mtrch4vilIe-Dagaio et Cie. Addition, dated 
May 13, 1908, to Fr. Pat 291,015. July 80, 1899. 

The pan revolves on a horizontal axis, and a scoop is 
arranged to remove the inner layer of material, by bmng 
traversed parallel to the axis near the top of the pan. The 
addition relates to the mechanical arrangements for 
obtaining this double movement. — J. W. H. 


II.-PUEL, GAS. AND LIGHT. 

Lignites; Fuel Value of North Dakota — . P. A. 

Wilder. Eng. and Mining J., 1903, 76, [6], 282. 

The lignite as it occurs in the mine contains 30 — 85 per 
cent, of moisture ; samples analysed in the laboratory gave 
from 17 to 30 per cent. The dried lignite contains, on the 
average, 51*5 per cent, of fixed carbon, 85*68 per cent, of 
volatile matter, 8*5 per cent, of ash, and 0*7 per cent, of 
sulphur. When the lignite is not mixed with clay, the a^ 
is grey and soft like that from wood, and rorms no 
clinkers. At the present time, the whole of the lignite is 
sent from the mine in the green *' or undried state. On 
drying, it breaks into small pieces, but, provided suitable 
devices for buiming it are used, the fuel value is not 
lessened. The fine, dry lignite appears to be especially 
adapted for use in automatic stokers. In the following 
table, a comparison of the lignite with Youghiogheney ooid 
as fuel fur locomotive engines, is shown : — 


Distillation; Separation by , of Materials having 

Different Boiling Points, A. G. Bloxam, London. 
From the Oesterreichischer Verein fttr Chemisohe und 
Metallurgi.sche Froduktion, Aussig, Bohemia. Eng. Pat. 
20,695, Dec. 3, 1902. 

In the separation, by distillation, of liquids or fused volatile 
solidt Imving different boiling points, either the liquid 
formed from the condensed mixture of vapours, or the 
liquid itself to be distilled, is scattered in fine drops in a 
chamber directly united to the still and traversed by the 
vapour therefrom. The counter-current principle may also 
be employed. — R. A. 


United States Patents. 

Boiler Compound. J. Loudenslager, Tiffin, Ohio. 

U.S. Pat. 720,267, Feb. 10, 1908. 

The preparation consists of a combination of ** catechu, 
potash, soda-ash, and German salts.” — E. S, 


Furnace, [Steam Generators, ^c.] G. W. Lyon, 
Chicago, 111. U.S. Pat. 720,370, Feb. 10, 1903. 

The grate^ and combustion chamber of the furnace arc 
annular, with heating surfaces on each side, the grate being 
capable of rotation and being fed with fuel by an automatic 
conveyor. For steam generation, the grate and combustion 
chamber are enclosed between concentric water chambers, 
which are connected by a series of spirally-arranged water- 
circulating tubes bridging the combustion-chamber, a leries 
of plates supported on these tubes forming a continuous 
spiral smoke-flue, which has its path of eduction in the 
same direction as that of the movement of the grate, 
lly the rotation of the grate, a progressive relative move- 
ment between the grate and the fuel feed -inlet is effected, 
JO that the combustion is caused to advance progressively 
from the point of feed.— R. A. 


T. M. Eynon, I’hilwielphi*. AHigoor to 
Eynon-Evans Mannfaoturiog Co.. Pennsylvania. U.S, 
Pot. 720,908, Feb. 17, 1902. 


. oomprisee • tteam.cbamber ho» 

uttable inlet, a collectiog-ehamber in the upper port 
the stttm-chamber, and a waterway in commua 
with the said upper portion, the p 
through the condenser acting by sue 
hdraw the non«ooiidensed gases f rom the «team-eb 


— R. A. 


Youghi^honey 


Date of test 

Duration of test 

Average temperature of feed 

wnter. 

Pounds of coal burned 

Pounds of combustible 

Per i’ont. of ash 

Pounds of i;oal burned per sq, 

ft. of grate per hour 

Total water evaporate at tem- 
perature of feed 

Water evaporated in lb., per 

Water evaporated in lb., per 

lb. of combustible 

Temperature of flue gases. . . , 
Value of coal 


Aug. 6. 1804 
7 hrs. 30 mint. 

74° P. 
1.400 
1,t43 
11*21 

8*28 

8,837 lb. 

0*812 

7*1 

510“ P. 

TOO 


Lignite. 


Aug. 8, 1894 
8 hrt. 

74“ P. 
8,370 
3,170 
0*68 

18*72 

14,187 lb. 

4*2 


010“ P. 
0*008 


The boiler was 6 ft. in diameter by 16 ft. long, with 80 
4j-iD. lines ; the grate surface was 4 ft. 5 ins. by 5 ft. 

The coal had been three days out of the mine. 

Another test, made at the electric light plant at Fargo, 


gave the following results : — 

Duration of test 12 hours 

Boilers used Two 72—16 

tubular ; one200-h.i 
Heine water-tube. 

Total heating surface 4,8*23 sq.ft. 

Total grate surface 88 sq. ft. 

Average steam pressure 83 lb. 

Average temperature of feed water 140“ P. 

Total weight of coal fired 20,400 lb. 

Total cest of coal 54*32 dols. 

Total weight of water pumped into boilers, 

and s pparently evaporated 97.500 lb. 

Equivalent evaporation from and at 212“ P. . . 4*1 lb. 

Water evaporated per lb. of coal from average 

pressure and temperature 3*7 lb. 

Goal burned per sq. ft. of grate surface per 

hour 25 lb. 

' Per cent, of moisture in coal 30 per cent. 

Per cent, of refuse in coal Si per cent. 


Time of test, from 4.0 p.m. to 4.0 a.m., Jan. 0, 1901. 

-A. S. 

Recovery Coke-Ootn in Germany ; Progress of the » 
J. of Gas Lighting, 1903, 81| [2074], 356. 

Tbb DOW Otto-HUgenstock coke-oven, about 14,000 of 
which are already in use in Germany, and which is being 
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inti^aoed into Bngliuid nnd AoMrioa, b itntvd to give a i 
yield of about 15 per cent, more tban old form ox o?mi> ! 
wbilBt the coke is alio of better quality. The oteoe are j 
walled ehambertg 88 ft long, 6 ft. 5 ins. high, and 1 ft. 8 liw. j 
wide, the small width rendering poeetble a more regtdar i 
distribution of the heat. The products of distillation are 
drawn from the main oulet pipe into condensers and 
washers, where the tar and ammonia are separat^, and 
the gas, which contains only a small proportion of nitrogen, 
then passes throngh a pipe beneath the arch of the oren^ 
and afterwards through branch pipes to the yarious Bnnsen 
bumera. The air necessary for combustion is drawn from 
the arch of the oven, where it has previously been heated 
to 400** 0., and the flames pass first into the bottom passages, 
then around the side walls of the chambers, through the 
upper passages above the chambers, aud over the fire- 
bridge, downwards, into conduits beneath the chambers, 
and thence into the flue. A temperature of 1380°— 1 460’ C. 

g revails in the lower horisontal bottom passages, of 1245® C. 

i the vertical passages, and of 1200® O. in the upper part 
of the chamber. The ovens are charged from above, and j 
mechanical arrangements are fitted on one side of the oven ! 
for the removal of the coke. The yiold is said to be 32 tons | 
of metallnrgical coke per week per oven. The tar is stated I 
to be particularly rich in benzene hydrocarbons. (See also 
Eng. Pats. 6857 of 1896, 22,120 of 1897, and 19,757 of i 
1899 ; this Journal, 1897, 821 ; 1898, 85 ; 1899, lllo.) 

—A. S. 

Explosion ; /f^uence of Pressure on the Transmission of 

, f« Gases, A. de Hemptinne. Bull. Acad. Boy. 

Belgique, 1902, 761-— 775. Chem. Ceutr., I9u3, 1, fOl, 
490. ’ ^ 

Oases and vapours were mixed with the requisite proportion | 
of oxygen for complete combustion, and these mixtures 1 
were diluted until an electric spark or a wire electrically ; 
heated to incandescence, no longer caused an explosion, j 
The minimum pressures in millimetres of mercury are not ; 
constant for any one gas, but the following are the average I 
values 


— 

By Spark. 

. 

By Incan- 
descent Wire. 

Hydroflren 

3S 

«8 

45 

40 

35 

85 

18 

12 


OarhOii monoxide 


Methyl alcohol 

1 Aft 

Ethyl alcohol 

Ether 

XwO 

125 

Benzone 

ISO 

lOK 

Acetylene 

IvO 

45 

Carbon bisulphide 

14 


Endothermic compounds explode at lower pressures than i 
exothermic compounds. Apart from the case of hydrogen, i 
the pressures at which an explosion is caused by an incan- I 
descent wire are proportional to those at which an explosion 
is produced by an electric spark. The author made experi- 
ments to ascertain whether under increased pressure 
reactions could be effected by sparks which fail at the 
ordinary pressure. It was found, however, that even under 
strong pressure, the formation of ammonia and hydrocyanic 
acid could not be effected by sparks in mixtures of nitrogen 
and ammonia,’* aud of nitrogen and acetylene respectively. 

—A. S. 

Natund^Gas in Austria, O. Stephani. Petroleum Eev, 
and Mining News, 1903, 8, [307], 168. 

The results of the examination of a natural gas from Weis 
in Austria are shown in the following table. %ie figures in 
col. J. are the average of a number of aualysos, whilst those 
in col. II. represent the result of one analysis. j 


j 

I. 

11. 




MftfchBnA. , , - 

85*60 

8*60 

80*45 

e-80 

yleavy hydrocarbon** 

Hydro^ 

8*00 

3*80 



0*70 

0*60 

Nitrogen 

8*25 

1*45 


—A. S. 


Cpanogen^EMraetion Process t Practical Results of Bush's 

-, at Mariendorf Gas Works* E. Drory , J. f. (Jag- 

beleucht., 4Bf [8]» 143-— 144. 

Each unit of plant at the Mariendorf works comprises an 
exhauster, one Drory tar-washer, one naphthalene standard 
washer, one cyanogen stao^rd washer, two Keutter con- 
densers, and one ammonia scrubber. The cyanogen 
recovered, amounts to 3 • 56 kilos, of Prussian blue, equal 
to 5*25 kilos, of potassium ferroejanide per 1,000 cubic 
metres of gas, approximately equal proportions of English 
and Silesian coals being carbonised. Not less than 96 per 
cent, of the cyanogen present is absorbed by the washer. 
The ammonia, free and combined, retained by the cyanide 
mud, amounts to 28*1 per cent, of the total quantity of 
ammonia produce<l in the works ; and about 10 per cent, of 
the sulphuretted hydrogen (inclusive of that combined with 
ammonia) is similurly retained. Owing to the cooling of 
the gas on passing through the plant mentioned above, and 
the contihuons wetting of the condensers with weak gas 
liquor, it is found that the condensers and ammonia scrubber 
can deal with 50 per cent, more gas than usual. The 
cyanide mud is sold without further treatment, allowance 
being made in the price tor the ammonia present. 

The main advantage of Bueb*s process over that of 
absorption by the oxide in the purifiers, rests upon the 
almost complete removal of the cyanogen. This enables 
the oxide to absorb sulphuretted hydrogen more effectively, 
and it also prevents the damage often caused to gas-meters, 
gas-holders, &c., by gas containing cyanogen. — H. B. 


Alcohol} The Power Use of , in Austria, Engineer, 

March 6, 1903, 240. 

Expkrihbnts as to the value of denatured alcohol as a fuel 
have recently been carried out in one of the official 
laboratories of Austria on behalf of the Minister of 
Commerce. 90 per cent, alcohol having a calorific value of 
4,900 calories per litre was compared with regard to its 
value for motive purposes with petroleum spirit, of 
sp. gr. 0*7, having a calorific value of 7,700 calories per 
litre. Two nominal 8-h.p, engines were used, and the con- 
sumption per horse power hour was : alcohol, 873*5 grms., 
or an efiiciency of 28 per cent. ; petroleum spirit, 340 grms., 
or an efficiency of 16*5 per cent. 

In a vapour lamp consuming 208 grms. per hour at full 
power and 87 grms. when turned down, 83 grms. or 
0*04 litre of 90 per cent, alcohol, was required to heat 
1 litre of water to boiling. In illuminating lamps pro- 
vided with wicks aud developing 38 candle-power, the 
consumption of 90 per cent, alcohol was 24 grms. per 
10 candle-hours ; whilst in gravity lamps without wicks 
and developing 50 oandie-power, the amount of alcohol 
consumed was 16 grms. per 10 candle-hours. 

As the result of tests made on behalf of the Ministry of 
Finance, it has been recommended that cheap denatured 
spirit, specially suitable for motors, be prepared by mixing 
100 litres of alcohol >vitb 5 litres of petroleum spirit or 
benzol, 0*3 litre of pyridine or some heavy oil containing 
ketones, and 0*2 grm. of Methyl Violet in alcoholic solution 
as means of identification. The cost of the denaturing 
medium is only 35 heller — 90 if pyridine is employed — 
instead of 2 * 56 kronen when the ordinary process is adopted. 


Coal in Pyrites $ Determination of > F. P. Treadwell 
and A. A. Kooh. XXIII., page 383. * 

Enolish Patents. 

Coke Ovens } Impte, in . B. Bmnck, Dortmund, 

Germany. Eng. Pat. 28,363, Deo. 28, 1902. 

To obviate the necessity for renewing the whole of the 
brickwork on the flue side when the portion on the chamber 
side bas become damaged in work, the walls are faced with 
a layer of brick on the chamber side. This also diminisbes 
the chances of leakage from the chamber, and thoi improves 
the yield of eoke and hy-proditets as well as the pnri^ of 
the distillation gases. — C. S. 



J018NAL ANJ) PATBNT LITIIBa|uBB.^-Oi. II, 3»f 


Gas Furnaces f Segeneratwe F. Siemens, Weit- j 

minster. Kn^. Pat. 770, Jtn. 10, 1902. 

To enable the geuerator to supply gas of high temperature, 
which wonld destroy the metal valres usually employed 
for admitting the gas to the fhmaoe, the valre Is made of a 
thin hollow metal vessel, of spherical or other suitable form, 
tilled with water, the volume of water being large relatively 
to the weight of the metal of which the valve is composed. 
:^Ieans are provided for keeping the latter filled with 
water. 

Instead of working the producer at a high temperature 
and employing these water-cooled valves, the producer may 
he worked at the usual low temperature with valves of the 
ordinary type ; but in this case one or more openings are | 
made in the flue walls near to the furnace chamber, so that 
portions of the hot air and gas-streams may mix, and by 
their combustion raise the temperature of the main body of 
ga« or air before these reach the furnace chamber. — H. B. 

Acetylene Gas Automatic Generator, J. Bartlett, Totten- 
ham. Eng. Pat. 24,956, Nov. 13, 1902. 

A ooNTACT apparatus to which the supply of water is 
governed by the bell movements. When the holder bell 
falls, it opens a spring-closed valve at the base of a separate 
water reservoir, and allows water to flow into one or more 
carbide receptacles. The latter are water-jacketed, and 
have screw-down lids ; they contain a cage with a conical 
bottom, into which the charge of carbide is dropped. The 
water-supply pipe is so constructed as to serve as a vent | 
pipe for any surplus acetylene. A spring safety-valve is 
iitted in the crown of the bell, and a siphon vent elsewhere, 
all three blow-offs joining to a common place of escape for 
the gas. If, however, the apparatus be required for portable 
work, the vent pipes may be fitted with a rubber or leather 
bag to store tho gas for consumption later on. The gas 
passes through three filtering chambers on its way to the 
service, one being inside tho water reservoir so as to act as 
a condenser also. — E. H. L. 

Arc Lamps, and Electrodes therefor. La Societ4 G. and 

P. de Mestral, Paris, Eng. Pat. 25,524, Nov. 20, 1902. 

(Under Internat. Conv., Feb. 28, 1902.) 

This specification relates to modifications of Eng. Pat. 
5104, 1903 (this Journal, 1902,962),wiX-fft smoke-preventer 
in the form of a protecting tube or partition, surrounding 
the upper carbon to prevent tho fumes reaching the carbon 
carriers. Alternating currents may also be employed with 
a largely miueralised lower carbon and a more sHghtlj 
mineralised upper one, having only a sutficient percentage 
of mineral substances in the paste or in the core to avoid 
the fall of drops of ash or scoria.— G. H. R. 

United States Patent. 

Coke-Oven. M. E. Hothberg, Lebanon, Pa. TJ.S. Pat. 

720,971, Feb. 17, 1902. 

In adjacent open-end coking ovens, a hollow longitudinal 
wall separates the oven chambers } a series of longitudinal 
deflecting partitions having ope^ogs at alternate front and 
inner ends, form a verti<3d series of horizontal reversing 
combostion-fiues within the hollow wall ; openings arranged 
in series in alternate partitions and in line with each other, 
form sbort-ciruciting passages connecting the oombostioii 
fioM, and provided wim ^i£ng oat-out vmves, where^ the 
action of the combustion flaes is locally adjustable,— H. B. 


Fbbnoh Patents, 

Peat and other Bad Conductors of Heat ; Apparatus for 

Hrying and Carbonising A. von Grdliiig. 

Fr. Pat. 822,488, June 25, 1902. 

The material is fed between a pair of heated eodless ehains, 
which dmw It onwards, and are mounted so as to exert a 
ptogr^i^lj fncreashig presage. At the sadie time, in 


passing over the oarrier rollers, one or both the ehains ate 
caused to rise and fall slightly, thus alternately opening and 
closing orifices through which the m Hberam by the 
treated material is enabled to escape. U.nilbrm|ty of ureMure 
is ensured by mounting the upper chain rollers in bearings 
acted upon by springs. — C. 8. 


Coal Briquettes* L. Weisz. Fr. Pat. 322,626, 

June 24, 1902. 

Dry coal or coal dust is mixed with the milk of lime 
furnished by slaking 4 — 6 per cent, of quicklime (referred 
to the weight of coal taken), and the whole, after eliminat- 
ing the superfluous water, is exposed to a pressure of 200-— 
400 atmospheres in blocks exhibiting a maximum of super- 
ficial area. The compressed masses are transferred to a 
closed chamber, and subjected to the conjoint influence of 
furnace gases (cooled to 120° 0.) and steam at 100° C., to 
convert uie slaked lime into carbonate.— C. S. 


Coal; Artificial , from doal Dross, Peat, or Lignite* 

M. Gotfin, J. Gael, and L. Balagna. Fr. Pat. 322,680, 
June 28, 1902. 

The coal dross, &c. (1,000 parts) is incorporated with a 
mixture of : waste paper, 20 parts ; sulphuric acid of 65° B., 
8; sodium carbonate of 35° B., 6; crude petroleum, 12} 
gas tar, 12 1 potassium silicate of 2.5° B., 40 ; animal 
charcoal, 4 parts. The waste paper is pulped, pressed, and 
triturated to a pasty mass with the sulphuric acid, the 
petroleum, gas tar, soda, and charcoal being added in suc- 
cession. The product is mixed with tho fuel material, 
which has previously been incorporated with the potassium 
silicate, and the whole is pressed and treated as usual in 
the production of briquettes.— C. S. 


Briquettes $ Agglomerant for — K. Trainer. 

Fr. Pat. .322,821, July 9, 1902. 

Industrial and household refuse is treated with acids, 
acid salts, or other compounds of an acid character, 
assisted by beat and pressure ; tar, asphalt um, or prepara- 
tions of same, being added before or during the reaction 
The product is then distilled to recover the volatile con- 
stituents, and the residue is used as a binding agent for 
briquettes, &c. — C. S. 


OiLQas ; Centrifugal Condenser for the Extraction and 

Mechanical Purification of A, Bouvier and la 

Socf^t6 Sautter, Harle & Co. Fr. Pat. 822,501, Jane 27, 
1902. 

An apparatus which serves as au exhauster, and also 
removes the tarry and other heavy matters from the gas. 
It is divided into two compartments, in the upper of which 
revolves a horisontal exhansting fan, while m the lower 
compartment, but on the same central shaft as the fan, 
the tar-extracter revolves at high speed. The latter consists 
of a hollow shell, in the form of an inverted cone, open at 
top and bottom, and is attached to the spindle by means 
of heliooidal cross-pieces. The gas enters the taivextraoter 
at the bottom, passes up throngh it, and enters the ex- 
hauster chamber, whence it is driven out throngh a tangential 
opening. Jets of water enter both chambers, and a conical 
baffle above the tar-extraoter prevents any of the tar, which 
ooUeots on the: inner sorhice of the latter, from being 
projected into the exhauster chamber. — H. B. 


WaUr^Oas ; Proceee and ^paratus for Generating — . 
Boo. Anou. lutemat. du CFas D’Bau (Brevets Stracbe). 
Fr. Pat. 822,671, July 1, 1902. 

She ILS. Pat 715,213} this Journal, 1903, 19. The 
apparatus may not only be inclined, but also vertical, so 
to nave a bed of fuel of oonsidmble thickness, as in ordiQilry 
generators.— 'H. 
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Omt^ratcr^Odi and Watar^OaSf Ajffparaiu$ for iki Pro* 
dacHon qf — — • L. A, Pajena. Pr. Pat. 8tS»7Sl p 
Jaoa 80, 1902, 

l^n patentee oitima an apparatus for producing, aa deairedf 
either generato]>ga8 or water-gas (oarburetted or not), or a 
mixture of the two. Two generators, in open communication 
at tlieir upper parts, are connected, means of valyed 
conduits at their lower parts, with a vertical tubular boiler. 
The air-blast pipe traverses the boiler, so as to heat the blast 
beforehand, and at the base of the boiler a superheating 
chamber is provided, to serve for vaporising oil when the 
water-gas is to be oarburetted. The tubular boiler furnishes 
the steam required, when water-gas is to be produced, in one 
or both generators. — H. B. 

Hydrocyanic Acid from Impure Illuminating Gas / Process 

for Absorption of . Guillet. Fr. Pat. 822,676, 

June 16, 1902. 

Imstkad of removing the cyanogen compounds first, the 
gas is given a preliminary washing in a regulated supply of 
water to remove the excess of ammonia not required for 
combination with the hydrocyanic acid. 

The usual method gives a gas containing small traces of 
ammonia, the removal of which by washing, considerably 
reduces the illuminating power of the gas, but the process 
claimed, involving only a comparatively small amount of 
washing, gives a gas of high illuminating power. (See also 
this Journal, 1902, 1026.)— T. F. B. 

Calcium Carbide ; Means for Preserving — . G. Todes 
ohini and A. Ferrario. Fr. Pat. 322,374, June 21, 1902. 

Bt pressure, washing with acid and alkali, and decolorisa- 
tion with animal charcoal, an oil is obtained from crude 
petroleum, which boils at 860^ 0., remains liquid to - 15° C., 
and has o specific gravity of about 0*850. This material 
is mixed with 1 per cent, of amyl acetate ; and, under the 
name of ** carbuisoline,’’ is used to impregnate calcium 
carbide, in order to {protect that substance from premature 
deterioration in the air, and to minimise ** after-generatioo 
in acetylene apparatus. It is also claimed to protect the 
metal of the generators from corrosion. — F. H. L. 

I Acetylene f Purifying MateHalfor . B. Oranjon. 

ITr. Pat. 322,715, June 27, 1902. 

Wood charcoal, of a suitable kind, is impregnated with 
chlorine either directly or by means of bleaching powder ; 
the product being preferably reduced to powder, and made up 
into a mass of proper physical condition with the aid of 
some agglutinant like cement, some bleaching powder being 
also a&ed, if desired. It is claimed that this composition 
removes phosphine from crude acetylene, lasts longer than 
ordinary hypochlorite mixtures, and does not introduce 
chlorine into the gas. — F. H. L. 

Burner for Using Low-Grade Gas for Incandescence 

Lighting f Process of, and . J. Chamberlain, 

Fr. Pat. 822,485, June 25, 1902. 

San Eng. Pat. 13,191 of 1901 1 this Journal, 1902, 1021. 

— H. B. 

Burner for Producing Light by Incandescence [Gas]. 
R. Pictet. Fr. Pat. 322,601, June 38, 1902. 

A RanuOTOBT mantle; or a cone having a vertical central 
passage and numerous lateral perforations, is surrounded by 
a protective mantle constructed with large meshes, and the 
whole is surrounded by a glass chimney. Gas enters the 
inner mantle or cone, oxygen is admitted to the annular 
space between the inner and outer mantles, and air flows 
up between ^ outer mantle and the chimney. The inner 
cone or mantle becomes incandescent ; the effect of the 
outer mantle is said to be that it prevents the radiation of 
heat, without preventing the radiatioB#^ light. — H. B. 

Electrodes for Are Lamps f Process of Mantfacturs 
of —r * B. Hopfelt. Fr. Fat. 322,871 , June 21, 1902. 

Tbb electrodes are made of br^nio combinations of the 
11^ ht alkali metals, alkaline earths, and heavy metals which 
remain unchanged during the procesa.«-6. H. B. 


m.~DESTEUC!TIVE DISTILLATION. 

TAB PEODUCTS, PETBOLEUM. 

Indensf Impurities in Commercial -, and a New 

Synthesis of Truxene. M. Weger and A. Billmsnn. 
Ber., 1908. 36, [3], 640—645. 

Indenx and benzaldehyde, when rubbed with a concen- 
trated solution of potassium hydroxide, give oxybenzyl. 
benzilidene iudeoe, which melts at 135° 0. If freshly 
prepared indene be employed, a yield of about 80 per cent, 
is obtained, whilst older preparations give only a lower 
yield. The excess of benzaldehyde is removed from the 
mixture by distillatiou in a current of steam, and in the 
distillate coumarone has been identified. 

Indene absorbs oxygen rapidly from the air, with forma- 
tion of coumarone. Indene polymerises easily. By boiling 
under a reflux condenser for 20 hours, about 30 per cent, of 
indene resin is formed. This polymerisation takes place 
also at the ordinary temperature. 

In order to obtain indene as pure as possible, it is 
essential to distil it at a low pressure, and keep it out of 
contact with air; but even then polymerisation takes place, 
and the authors doubt if it is at all possible to prepare pure 
indene. • 

In the distillation of crude indene, a crystalline product 
was obtained which, after treatment with animal charcoal 
and rccrystallisation from xylene, was proved to be truxene, 
CwHij. (m. p. over 360° C.). The truxene is apparently 
formed during the distillation of the indene, and this is 
another factor which renders the preparation of pure indene 
difiicult, or impossible. — J. McC. 

Polymeric Compounds; Splitting of > — -. Truxene from 
Coumarone Resin. G, Kramer. Ber., 1903, 36, [3], 
645-648. ’ 

The UDSuturated compound indene slmws a decided ten- 
dency to suffer condensation of several of its molecules, 
with elimination of hydrogen, which simultaneously exerts a 
reducing action on other indene molecules. (See preceding 
abstract.) This may be a general charaeteiistic of 
unsHturated compounds, and the tendency may depend 
upon the degree of saturation. This process is possibly 
always preceoed by a polymerisation, and the subsequent 
intramolecular displacement of the hydrogen is favoured 
by heating. Coumarone resin probably undergoes such a 
change, and truxene has been isolated from coumarone 
pitch. The pitch obtained from coal-tar is probably 
formed by a similar process, and the resinification of 
terpenes is attribotable to the same cause, although, at the 
same time, some resin acids are produced by oxidation. 
This view is supported by the fact that hydroreteno is 
obtained by the decomposition of colophony. The forma- 
tion of paraffin oil appears to be analogous to the decompo- 
sition of indene. — J. McC. 

Frenoh Patent. 

Gas from Petroleum Wells; Condensing — . A. von 
Grhling. Fr. Pat. 322,602. June 28, 1902. 

The gases are subjected to the conjoint influence of cold 
and pressure, to facilitate condensation. The apparatus 
consists of a compressor which delivers the gas into a con- 
denser, whence the condensed gases are run into a cooled 
receptacle, whilst the residual gases are passed into a second 
condenser, where the condensation is facilitated by the 
pressure to which they are subjected. The permanent 
gases escape through a safety-valve when the pressure 
exceeds a certain limit. — C. S. 


lY.-COLOUBING MATTEES AND 
DYESTUFFS. 


o-Chloronitrobenssns f Action of Alkali and Alcohols on 
— . K. Brand. J. prakt. Ohem., 1908, 67i W# 
—168. ’ 


Thb action of toffinm methylate on aromatie nit^ com* 
pdnnda genen^j yields the corresponding asoxy derivatives. 



' JOUBNAI* AND PATNNT LlTKBAmi!.— O l. IH. A IV. 3ft9 


T .♦♦-mntinir to obtain o-dwblorooaoxybenzene by tbit 
l^taohorlicb, the author finds that a number 
formed. «»or<Wng to the condition, of 
toe Sment.did he errive. at thefo^tnnoooncluHon. : 
w2no-chIoronitroben*ene is treated with concentrated 
methylate, it yields either o-azo- or o-aioxydi- 
^oiobensene, whilst dilute solutions give c^asoxyanisol 
^dium ethylate gives in all cases chloro^niline as chief 
^duct, whUit simultaneously o-azodioh orobenzene is 
fomed in concentrated, and o^azoxydichlorobenzene m 
dilute solutions. Aqueous alcoholic potash-lyes give with 
o-chloronitrobenzene either o-nitro-anisol or o-nitrophenetol, 
according to the alcohol employed. The electrolytic re- 
duction of o-azo- or o-azoxydiohlorobenzeue, according to 
Bohringer’s method, gives benzidines as well as amines, the 
yields of the products varying according to the conditions. 
The reduction of o-nitro-anisol by the same method, m 
presence of stannous chloride or copper powder and hydro- 
chloric acid, yields chloro-o-anisidine, so that, in order to 
obtain anisidine free from chlorine, it is necessary to 
carry out the reduction in sulphuric acid solution in 
presence of copper powder. 1. A. L. 


m-Acetylaminohemaldehyde ; Some Derivatives of — 
[Indiuoy P. Friedlander and K. Fritsch. Monalsb. 
fur Chem., 1903, 24, [1]* 1 — 12* 

Ml Aminobknzaldehyde, on account of its instability, has 
been little investigated. It very readily condenses, and has 
not been obtained in a pure state. It is best obtained as 
a condensed product by reducing the bisulphite compound 
of m-niirobenzaldehyde with ferrous sulphate and chalk. 
The umonibous condensation product is then dissolved in 
about 2 parts by weight of acetic anhydride, boiled, the ex- 
cess of anhvdride decomposed with water, aud soda-lye then 
added in slight excess. The m-acetaminobenzaldehyde, 
l.a.CflH^.CHO.NHCOCH,, separates as an oil, which 
gradually solidifies, and ^ves, on crystallisation from 
benzene, white plates melting at 84® C. The product dis- 
solves readily in bisulphite, and gives an oxime, melting at 
185® C., with hydroxy lamine hydrochloride. On nitration 
in glacial acetic acid with nitrosulphuric acid, m-acetamino- 
benzaldehyde yields o - iiitro-m - acetaminobenzaldehyde, 

1 . 4 . 2 .CgH 3 CNOj)NHCOCH,vCHO, which forms brownish- 
yellow needles melting at 161® C. This substance gives a 
hydrazone and an oxime, which melt at 247® and 189 C. 
respectively. A solution of the nilro compound in 
benzene, on exposure to sunlight, is converted^ into 
o-nitro 80 *m-acetaminobenzoic acid, melting^ at 240° C., 
whilst oxidation with permanganate yields nitroacetamino- 
benzoio acid, melting at 225® (). Hydrolysis of the nitro- 
acetaminobenzaldehyde with tolerably concentrated soda- 
lye in the cold yields nitroaminobenzaldehyde. By treating 
nitroacetaminobenzaldehyde, dissolved in acetone, with 
baryta water, the condensation product acetaminonitrophenyl 
lactic acid is formed, which contains 2 mols. of water and 
melts at 62® C. The anhydrous compound melts at 142® C. 
On dissolving in water and warming with baryta water in 
slight excess, the product yields diacetyldiamino-indigo, 
which, on boiling at 120®— 130® C. with a dilute acid, is 
converted into diamino indigo. The acetyl compound, like 
indigo, can be produced on the fibre from the ketone, the 
sham) approximatinp^ very closely to that of indigo, but it 
cannot be obtained m a crystalline form. 

The blue solution of diamino-indi^o hydrochloride, which 
is easily soluble, becomes reddish-violet when treated with 
nitrite in the cold, probably with formation of a tetrazo 
compound, since the product combines with an alkaline 
solu&on of E salt, yielding a brownish-violet disazo dyestuff. 

— T, A. L. 


Indigo ; Oxidation of — , by Chromic Acid in Presence 

of other Acids M. Prud’homme. Bev. G4n. des Mat. 
Col., 1903, 7, [75], 66— 71. 

Ih the process for obtaining a coloured desi^ on a blue 
ground, due to C. Koeeblin, oy printing on indigo with a 
colour containing an alkali chromate and passing the goods 
through a bath containing oxidic and sulphuric acids, 
although it is well known that the rapidity of the reaction 
is due to the presence of oxalic acid, no cnemioal explana- 
tion of the phenomenon has lutherto been attempted. The 


following conolasions have been arrived at by the author. 
The rapmity with wbioh indi^ is oxidised by chromic acid 
is increased by tbe presence A other acids, mors partioolarly 
oxalic, snlphurio, and ferro- and ferrloyanio acids. Bqui- 
molecular proportions of chromic acid and the mono or 
dibasic acids condense with elimination of vrater, and these 
compounds no longer colour ether blue in presence of 
hydrogen peroxide, showing that the chromic acid is no 
longer present in a free state. Since sulphuric acid, a 
noD-reduoer, acts in the same way as oxalic acid, it follows 
that the destruction of colour is a by -reaction. Attempts 
have been made to establish a parallel between the action 
of chloric and chromic acids, but the two cases are not 
comparable. It has been suggested that the reaction is 
due to the production of the compound CrOj formed accord- 
ing to the equation CrOj + Cj 04 Hj » -f 2CO| HjO. 
Recent investigations have, however, shown that CrO^ 
behaves as a simple chromate of chromium, and, moreover, 
hydrogen peroxide in presence of this substance and a 
dilute acid gives the blue colour of perohromic acid with 
ether, which is not produced with the condensation product 
already referred to. Nevertheless, this hypothesis appears 
to best explain the action of the oxalic acid. 

With a suitable concentration the time necessary for 
decolorisatiou is very short, and the destruction of the 
oxalic acid is small, so that for an infinitely short time 
the following equation might be taken to represent the 
course of the reaction : — 


ro. .O.OC-] 

3Ci6H,oNA + 4 • 2H,S04 - 

Lo^ ^o.ocj 

eCgHfcOjN -1- Cr3CC304)8 + Cr2(C,04)(S04), -h 2H3O. 


— T. A. L. 

Knolish Patents. 

Indoxyl {^Indigo Dye$iufis‘]tand Derivatives thereof j Pro- 

diiciion of . J. y. .Tohnson, From The Badiicbe 

Anilin und Soda Fahrik, Ludwigshafen. Eng. Pat. 8114, 
April 7, 1902. 

See Fr. Pat. 319,670; this Journal, 1902, 1628. — T. A. L. 

Azo Colouring Matter^ and Colouring Lakes therrfrom ; 
Manufacture of — — . J, Y, Johnson. From The 
Badische Anilin und Soda Fabrik, Ludwigshafen. Eng. 
Pat. 7153, March 24. 1902, 

See Fr. Pat. 319,989 ; this Journal, 1902, 1529 ; and U.S. 
Pat. 718,856; this Journal, 1908, 141. — T. A. L. 

Disazo Dyestuffs for Wool ; Manufacture of New — , 
I. Levinstein, J. L. Bose, and Lteviustein, Ltd., Man- 
chester. Eng, Pat. 5638, March 7, 1902. 

The diazo compouud from 4 . 1 . S-chloraminobenzene lul- 
phonic acid is combined with an amino compound, such as 
a-napbthylamine or one of its sulphonio acids \ the aminoazo 
compound so obtained is rediazotised and combined with 
an amine, phenol, aminophenol, or a sulphonic or carboxylic 
acid, alphyl or alkyl derivative thereof Tbe new disazo 
dyestuffs so formed give violet to blue and blue-black 
shades on wool from a neutral or acid bath. — T. A. L. 

Sulphurised Colouring Matters / Manufacture of — 
A. G. Bloxam. From Chem. Fabr. vorm. H. Byk, Berlin. 
Eng. Pst. 7822, April 3, 1902. 

See Fr. Pat. 320,869 j this Journal, 1903, 23.— T. A. L. 

Azo Dyestuffs ; Production of New . H. E. Newton. 

From Fa^enfabriken vorm. F. Buyer and Co., Elberfeld. 
Eng. Pat. 18, .669, Aug. 23, 1902. 

Tpn diazo compounds of o- aminophenol aulphonio aoida, 
aminohydroxybrazyl sulphonic acids, their derivatives, such 
as o-aminocresol sulphonic acids and halogen aud oitro- 
derivatives thereof, combine with the 1.5, 1 .7, fl.6*dihy* 
droxynaphthalenes, the 1.5, 1.7, 2.6, and 2.$-aiiiino* 
naphthols, or the monosulphonio acids from l*5-dihydrQX7- 
naphthalene, or fri>ml.5or 1.7-aminoDaphthols, to give 
red to blue wool dyestuffs, which on subsequent treatnsent 
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vfiih oxklifiiig ageota« such as ebromatss, yield deep black 
shades very mt to ** potting.** They ate also fast to milling, 
washing, aod light. — T. A. L, 

UNITED States Patbmt. 

Auramines [Dip henytme thane Dyesiuffs^f and Process of 
MaJting Same ; Alkylated — — . C. HoffmaoD, As- 

signor to Farbwerke Meister, Lucius und Brttning, 
Hoecbst-on-the-Main. U.S. Pat. 720,920, Feb. 17, 
1908 . 

BsKEtLAURAiiiiiE, melting at 116° C., is obtained by heating 
together equivalent quantities of Auramine and benzyl 
chloride, together with an agent capable of combining with 
acids. The product, which is easily soluble in chloroform 
and hot alcohol, sparingly soluble in ether, and insoluble in 
Water, gives yellow, crystalline salts with mineral acids and 
dyes mordanted cotton yellow shades, similar to Auramine. 
See Eng. Pat. 25,089 of 1901 ; this Journal, 1902, 1528. 

—T. A. L. 

French Patents. 

Indigo ; Manufacture of Bromine Derivatives of . 

Cie. Parisienne de Coul. d* Aniline. Fr. Pat. 322,848, 
June 14, 1902. 

The patentees describe a number of methods for obtaining 
more or less brominated derivatives of indigo, either by the 
action of bromine vapour on dry indigo or by the action of 
bromine or its vapour on indigo in presence of water or of 
acids. Dry indigo, when mixed with sand, kieselguhr, sodium 
snlpbate or bromide, &c., absorbs rather more than two 
atomic proportions of bromine. The product so formed 
when heated with water or an indifferent solvent like 
toluene gives off hydrobromic acid, forming a brominated 
indigo, which separates in brilliant blue crystals. Bromin- 
ation can also be effected in presence of sulphuric, hydro- 
chlorict hydrobromic, hydroffuoric, or phoiphorio acid, care 
being taken to avoid as much as possible the formation of 
bfX>mo-isatin. These acids can bo replaced by acid salts, such 
as sodium bisulphate, and in all the examples, indigo white 
may be employed in place of indigo. Moreover, bromo-indigo 
be obtained by suspending indigo or indigo white in sul- 
phuric or acetic acid in presence of hydrobromic acid and 
of bromides and liberating the bromine by means of an 
electric current.— T. A. L. 

Indoxyl and Indigo ; Manufacture of Derivatives of . 

Cbem. Fabr. von Heyden Act.-Ges. Fr. Pat. 822,586, 
June 20, 1902. 

See Eng. Pat. 14,049 of 1902; this Journal, 1902, 1181. 

— T. A. L. 

Indole and its Derivatives ; Manufacture of . 

BadUche Anilin und Soda Fabrik. Fr. Pat. 322,887, 
June 28, 1902. 

Oeoanio compounds of the general formula B.N.CHfCO 
(imre B represents an organic radicle) , such as phenylgly oin, 
its o*carboxylic acid, Ac., are converted into indole or its 
derivatives by alkali oxides or hydroxides, or alkaline 
earths with or without admixture of inor^nic substances 
capable of decomposing water. The yield of indole increases 
with the temperature, or by the addition of powdered iron, 
snlphites, sodium ethylate, &o. The indole obtained, is 
mixed with indoxyl derivatives which are removed by 
oxidation to indi^. The indole is then either extracted 
with ether or benzene, or distilled off with steam and 
separat^ from the filtrate as a picrate. — T. A. L. 

Bhae Substantive ISulphide"] Dyestuffs f Mantfaeture of 
. Badische Anilin und Soda Fabrik. Fr. Pat. 
8ii2,7S4, July 4, 1902. 

Mbtbtubhb Violet or any of its autdggaes is treaty with 
chloride of sulphur in presence of raming sulphuric acid. 

bathi^ giving blue and violet-blue shddes of considerable 
fastnesr. ^eae dyestufib nndttgp a furfiier modification 
on heating with sulphur and an alkali sulphide giving blue 
dyestuffs, which are much faster than the original products. 

— — T. A.* li. 
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Dyestuffs [Ato] ; Manufacture Direct Dyeing Cotton 
— . Chem. Fabriken vorm. Weiler-ter Meer. Fr, Pat. 
322,500, June 27, 1902. 

I'uB intermediate compound obtained oombining equi- 
moleeular proportions of a diazotised p-diamine (bensidiiie, 
dianisidine, diaminostilbeoe dianlphonic acidi &c.) and an 
aminonaphthol disulphonio acid, is combined in alkaline 
solution with a tetrozo compound, the new intermediate 
derivative formed, being combined with amines, phenols^ 
their solpbonio or cartmxylio acids. Some of the inter- 
mediate compounds give, on boiling, valuable new dyestufk, 
soluble in water. Moreover, the products can l>e diazotised 
on the fibre and developed with the usual components. 
The shades obtained, comprise greenish blue, brown, and 
black.-~T. A. L. 

Black Monazo Dyestuffs from Naphthol- Sulphamino- 

sulphonic Acids i Manufacture of . Fabriques de 

Coul. (1* Aniline et d’Extraits ci-dev. Geigy. Fr. Pat. 
322,603, June 28, 1902. 

N.iPUTHOL-sulphamino-sulpbonic acids obtained by ♦he 
action of ammonia on naphtbosultone mono- or disulphonic 
acids, combine with diazotised picramic acid, forming black 
dyestuffs for wool which dye evenly, and are very fast to 
light and milling. These dyestuffs on heating with sodium 
carbonate on the water- bath are converted into new products, 
dyeing bluer or greener shades of black than the original 
dyestuffs, and also very fast to light. — T. A. L. 

V,-PREPARING, BLEACHING. DYEING, 
PRINTING. AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 

Viscose Silk, K. Silvern and F. Mach. Farber-Zeit., 
14, [4], 54—56. 

Stbabn*8 unbleached viscose silk contains 0*46 per cent, of 
ash, and loses at 98° C. 11*44 per cent, of moisture; the 
corresponding figures for the bleached silk being 0*55 and 
11*0 per cent. The aqueous solution of the ash shows an 
alkaline reaction. The ash of the unbleached product 
contains a considerable amount of lime, traces of aluminium 
and iron, and very small quantities of chlorine and sulphuric 
acid. The ash of the bleached material contains more 
chlorine, no sulphuric acid, and small quantities of iron, 
aluminium, and lime. Sulphur is not present in either case. 

The following reactions are given both by the bleached 
and unbleached silk : — 

A 40 per cent, solution of caustic potash has no action at 
160° C., and solutions of the highest concentration only 
produce a slight swelling up of the silk. Heated to 145° C. 
with a concentrated solution of chloride of zino, a clear 
solution is obtained. A cold concentrated solution of 
ammoniacal copper oxide dissolves the silk easily, whilst a 
dilute solution causes a swelling up like that observed with 
cotton when treated in a similar wav. The silk dissolves 
to a clear solution in boiling nitric acid (sp. gr. 1*4). 
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A 20 per cent, solution oi chfomic acid gives a dark- ! 
coloured solotion, Millon’s rea^t has no effect, potassium j 
iodide solution imparts to the suk a brownrviolet coloration i 
which is easily washed out. Diphenylamine dissolved in 
concentrated sulphuric acid gives a slight yellowish colora- > 
tion. When heated to 195°— 200® C. for li hours, viscose ! 
silk turns quite brown, and the strength of the fibre is very 
much affected. 

The best method of distinguishing viscose silk from i 
other artificial silks is by examination of cross-sections 
under the microscope. Viscose silk prepared by the i 
methods of Steam or Bardy shows quite characteristic 
forms. (See figures.) 

The figures are sometimes similar to those of collodion 
silk, but in threads of viscose silk the sbaip angles are very 
pronounced, and the threads lie quite close to each other. 

— E. N. 

Mord luting. Heerman. Farber-Zeit., 1903, 

16, 37—43. 

Indumce of the. Duration of Mordanting on the Absorption 
of Metallic Oxide Mordants by Silk. — Silk was chosen for 
tliis investigatioa, in preference to other fibres, on account ' 
of its capacity of becoming mordanted with the oxides or 
hydroxides of tin, iron, chromium, and aluminium, by direct , 


action of the salts of these metals at the ordinary tempera- 
ture, an action which the author terms primary mordanting, 
to distinguish it from the secondary mordanting produced 
by drying, heating, or otherwise dissociating or dtcomposii>g 
metallio salts on textile fibres. 

The conclusions deduced may be summarised as 
follows : — 

1. With the salts of the above-named motals a state of 
maximum iucroaso in weight (fibre •¥ mordant) is reached 
after periods of mordanting langing from six hours to two. 
days. 

2. In the case of chromium (chloride) and iron monlant- 
iug salts, this state corresponds with that of the morlant- 
satiiration of the fibre ; no further changes occur ou 
prolonging the immersion of the fibre in the mordanting 
baths. 

3. In tlic case of the tin (stannic chloride) and aluminium 
(acetate) mordanting salts, the fibre, after this state has 
been attained, is attacked and gradually dissolved. The 
combined weight of fibre and mordant then diminishes, 
although the mordants continue to be deposited upon the 
fibre. These cause the latter to become petrified,” that 
is, heavily encrusted with them, and lustreless, stiff, and 
rough to the touch. 

The quantitative results are given in the table below : — 



Condition 

Perron ta^e of Total 
Absorbable Mordant 
iihKorbtHl in 

Maxlintun Iin'ieAsc in 
Weight ( Fibre + Mordant). 

Amount of Ash 
round in Fibre 

Mor.lant. 





in which the 

of Silk. 



.. 


Maximinii Jneroaso 


1 MiinUo. 

1 i— 2 Ilonr.i. 

Oeeins in 
iibeut 

1m about 

ill Wci^ifht has 
taken place. 



f Raw 



Honrs. 

Per C«nit. 

1 Per Cent. 

Tin 

.3P{) 

78*7 

2i 

)S*4r> 

12-27 

(Boiled-off 1 

r»s'e 

94*2 

(i 

10 8.-5 

' 12-41 

Iron 

] Jtaw 

( Boiled -off ! 

71*0 i 

02*4 i 

21 

o*or. 

1 (above li) 

361 1 

06*3 1 

0 

5*10 

! 5-06 

ChroniiiMW 

( Raw : 

24* S 

59*2 

48 

14*35 

7-33 


) Boiled-off 

2.’) 2 1 

49*1 

48 

7*2 k 

3*91 

Aluminium 

( Raw 

( Boiled-ofT , 

65*2 

or. 3 j 

6 

1*38 

(nearly 2) 

.38'3 

77*0 1 

24 

3'C5 

8-01 


— K. B. 


Parnnitr aniline and Paranitrodiazohe'nzene as Wool Dye- 
stuffs. E. 0. Kayser. Zeils. f. Farb. u. Text, Chem,, 
190.3,2, [4], 80— 82. 

When wool is boiled for —2 hours in an aqueous solu- 
tion of p-nitraniline containing hydrochloric acid and salt, 
it takes up about per cent, of the niiro compound, giving 
a dull yellow sbrnle. The colour stands boiling water or 
boiling for five minutes with soap and soda, in the latter 
case becoming a trifle redder. It is also fast to milling, 
aad does not bleed on to wool or cotton, and also stands 
ironing and sulphur. On exposure to sunlight the colour 
becomes somewhat more orange after 14 days. Pdranitr- 
umline dyes slowly and penetrates well. Ckitton treated in 
a similar manner is only very faintly dyed, and can be 
M ashed white with soap, whilst silk similarly treated remains 
cream coloured. 


FaranitTodiazobensene also appears to have an affii 
^ immersing 5 grms. of well wetted flannel 
SI j 0’25grm. of p-nitraniline, 0*5 c.c. 

nydrochlonc acid, 0'J25 grm. of sodium nitrite, 0*5 gi 
o sodium acetate, and a trace of chalk after compl 
lazotisaUon, in 800 c.c. of water, the wool is gradui 
yea, and in about two hours passes from light yelloa 
** abnost exhausted, i 
2^ tolerably fast. It is scarcely altered 
minutes with soap, boiling dilute sulphi 
It^mewhat yellower and brighter, whilst boil 
fiatkens the shade. The colour d 


It is important to avoid an excess of nitrous acid in the dye- 
bath, and even a preliminary treatment of tho fibre with 
nitrous acid and subsequent washing before dyeing affects 
the shade. The diazo compounds of a- and 3>uaphtbyl« 
amine give comparatively dull and valueless dyeings, but 
subsequent development with iS-napbthcl succeeds better 
tbau with /i-nitraiuline. Tho author has aho attempted to 
apply tho method employed for obtaiuing Pdrauitranilino 
Bed on corton to wool by dyeing the latter with basic 
dyestuffs containing a free umiuo group such as Safranine F F 
extra and Magenta, and subsequent treatment with diazotised . 
/i-nitraniline. Magenta under these conditions gives a 
d.ark and Safranine a bright orange red-brown, whilst a 
subsequent treatment with copper yields deep brown shades. 

! Prolonged boiling with soap alters the shades considerably, 

! but in no sense corresponding to a simple removal of the 
j basic dyestuff. — T. A. L. 
i 

I Sulphide Dyestuffs; Improved Dyeing Process for — — . 

' E. Justiu-Mueller. Rev. Gen. des Mat. Col., 1903, 7i 
I [75], 72. 

In dyeing with almost all sulphide dyestuffs, the surface of 
the bath becomes covered with a precipitate of milk of sul- 
phur which adheres to the fabric and can only be removed by 
prolonged and vigorous w^biog. This inconvenience is 
especially met with in jigger dyeing. The author finds th^t 
the addition of neutral or slightly alkaline sodium sulphite 
to the bath prevents the precipitation ; the quantity of sul- 
phite required depends upon the amount of dyestuff or the 
precipitate* If or each kilo, of Immedial Black NG, 750 
grms. of sodhiim sulphide are required for eolutioo, and in 
order to prevout any precipitate of sulphur foriniiig, a 
r^iflEhlly sulphite is adcM oorrespdnaiog 
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to ,'750 grms. of Rodium bisalphite (38°— 40® B>. ■ 'Hii» 
ij«t(Tition proventH the formation of precipitated safl^hhr 6 r’ 

' dlih'olves it as formed. — T. A. L, 

Silk; Formation of Spots in — v. Georgtevics and 
’ A. Muller. Zeits. f. Farben- u. Textil-Chora., 190S, 2#' 

[4], 78—80. 

Tiik gilk industry during the past ieven years haa suffered 
’ from a peculiar formation of reddish spots in warehoused 
' goods. The formation in time leads to a complete destruc- 
tion of the fibre. The matter has already been investigated. 
Aooordiug to Sisley the formation of the stains is due to the 
preaenco of sodium chloride. The authors have examined 
> these spots niicroscoiacally aiul chemically, and from their- 
‘ appearance, colour, and the fact that they principally occur in 
silks dyed light shades u ith basic dyestuffs, they ascribe their 
, formation to the presence of iron in the fabric. The spotted 
/ portions contain the metal in the ferric, whilst in other 
^ parts it is present in the ferrous condition. The percentage 
of iron varies from 0*00105 per ceut. in an unspotted piece 
to 0*0102 per cent, in one which was strongly marked. It 
would appear that tlie formation of the red spots takes 
place ill those parts ia which the conditions arc favourable 
to a slow conversion of ferrous into ferric oxide, the change 
causing a brittleness in the fibre without apparently any 
chemical change. As it is not po-^sible in the silk industry 
to obtain a weighted material absolutely free from iron, it is 
necessary to exclude this metal as far as possible and to 
provide that any present becomes converted from the 
lerrouK to the ferric state. Practically this is effected by 
adding to the dipping baths sufficient stannotis chloride 
to convert the ferric chloride into the ferrous salt, which 
is scarcely absorbed by the silk. The sodium-silicate baths 
are treated with hydrogen peroxide, which conviMts au}' 
ferrous into ferric oxide. It is also preferable during dyeing 
to employ sulphuric in place of acetic or tartaric acid. 

— T. A. L. 

ExciLisn Fatknts. 

JFlax Fibre suitabk for Sitinnlny; Manufacture of . 

Ida Jaeol), Scliwarfzhurg-Uudolstadt, Germany, and W. 

Pritakow, Eberswulde, Prussia. Eng. Pat. 3722, Feb. 13, 

1902. 

entire leaves of young New Zealand flax or the tips of 
the leaves of the older plants, after having the brown edges 
removed, are boiled in a solution of an alkaline salt (borax, 

' 80 <lium carbonate, or sodium bicarbonate) ; 8 litres of a 0'.5 
’ |»er cent, solution of sodium bicarbonate are sufficient for 
I kilo, of leaves. 

The wet leaves are then taken while still warm and 
■♦^"beaten with wooden hummers, and subaequently washed 
' with warm soap and water, so that the fibres can be sepa- 
’ rated; these after la-ing heckled are spun while still moist. 

‘ Flax prepared in this way can bo used for fine fabrics and 
it exceedingly strong. — E. S. li. 

. Mordanting Wool. O. Imray, London. From E. Jung, 

. Huningue, Germany. Eng. Pat. 16,980, July 31, 1902. 
Wool it mordanted with chromium at a temperature not 
'CXC^ding 65° C. by means of normal or slightly basic 
' chromium 8 ulphot.*yanide or double salts, such at ammonium 
chromium sulphocyanide (Cr.,(CN^s)g, 6 XH 4 CNS, 8 H 20 ), 
or alkali ammonium chromisulpbocyanide compounds (of 
the general formula^ M«(CNS)HCr,(NH 3 ) 4 , where M •• K, 
Na, KH 4 ). alone or in conjunction with free acidt, 
chromates, nitrites, or copper salts. For example, the wool 
•is treated at a temperature of 60'— 65° C. for 20—30 
minutes with a 0*3 i>er Cent, solution of chromium tulpbo- 
eyanide, to which J — \ per cent, (of the weight of the wool) 

' of potassium or sodium bichromate is added. The fibre 
' mordanted in this, manner, it is is not in aUy way 

' damaged.— E. H. ' 

^ Jndiyo Vats ; Preparation of — , and Dyeing therewith: 

J; Y. Johnson^ London. From The* Badische AniljD, 

•• und Soda Fabrik, Xiidlrigsliilfen-on-^tiine^. .Gefmany .^ 

' ' Bng;. Fiici ff5io* A);iTil 11* 1902;' * * r . ’ v 

; irf;' ilyc^) thiS^ th^ 

(improvet^t is omimed of the cdnroined'iwdiw to- iW i 


vat of ammonium obloride er other ^ftmmbnitiiii kklt/ and 
animal glue or other |>roteid body^ so. as to remove 
of fixed nikali and leave the indigo white in a condition 
exceedingly favourable for dyeing purposes.~K. 8. B. ^ 

Dyeing J^Knotted'] Yams in the Bank, U. tihuttle^ood 
and F. W. Fanshawe, Leicester. Eng. Pat. 8279, 
April 9, 1902. 

Hanks of yarn are knotted in one or more places. The 
knots are then dyed the same or different colours. The 
hanks may he dyed one or more colours before being 
treated as described. — K. B. 

Dyeing and Printing ; a Process for . C. D. Abel, 

London. From The Act.-Ges. f. Anilinfabr., Berlin, 
Eng. Pat. 7073, March 22, 1902. 

Sek Fr. Pat. 319,876 of 190*i ; this .Journal, 1903, 25. 

— E. S. B. 

0 ‘Nilrophenyl-lacto-ke(one ; Dyeing and Printing from 

, and Preparations therefor. G. B. Ellis, i.oudon. 

From Soc. Chim. des Usines du Rhone, Lyons. Eng. Pat. 
9336, April 22, 1902. 

SoLEBLE organic, sulphonic, and carboxylic acids or their 
soluble salts in both the fatty and aromatic series when 
mixed with o - nitrophenyl-lacto-ketone render it easily 
soluble in water and ready for use in the dyeing or printing 
of textiles. 

A mixture of 1 kilo, of o-nitropbenyl-hicto-methyl-ketouc 
and 3 kilos, of p tolueue-sulphonate of sodium keeps well 
and can be easily dissolved in 6 litres of water. Euch a 
solution can be used for dyeing ; the indigo colour being 
developed with an alkaline solution in the utjual manner. 

The following is an example of the application of the 
method in printing. 

The goods are printed witli a mixture of 10 grms. of 
o-nitrophenyl-Iacto-methy 1-ketone, 100 c.c. of 40 per ceut. 
acetic acid, 40 c.c. of water, and 150 grms. of thickening, 
and alter drying, passed through a caustic soda bath to 
develop the indigo in the fibre. — E. 8. B. 

Indigo Dyeings on Vegetable Fibres ; Treatment of , 

for Increasing the Fastness thereof ,1. Y. .Johnson, 
Loudon. From Badische Aniliu und Soda Fabrik. En<r. 
Pat. 10,188, May 2, 1902. 

Ske Fr. Pat. 320,888 of 1902 ; this Journal, 1903, 142. 

— T. F. D. 

Wateiproofng Composition {^for Textile Fabrics^. G. !'• 
Newman. Eng. Pat. 28,410, Dec. 23, 1902. Xlll. 11 . 
page 373. 

United States Patents. 

Indigo Dyeings } Increasing the Fastness of : . .\. 3. 

Stiegeliuuun, Ludwigshafen-on- Rhine, Assignor to The 
Badische Anilin und Soda Fabrik, Ludwigshafen-oii- 
Rhine. U.S. Pat. 720,501, Feb. 10, 1903. 

See Fr. I*at. 320,888 of 1902 j this Journal, 1903, 142. 

— T. F. B. 

Wool; Lubricant for — , and Process for making same. 
G. B. Holden, Lowell, Mass. U.S. Pat. 720,922, Feb. 
17, 1903. 

Faetkkn pounds of turpentine pitch and 7 lb. of quillaiaare 
** dissolved” in water, and the solution boiled* Succcssivi' 
additions are then made of 80 lb. of soda ash apd 5 lb. of 
ammonium carbonate ; a solution of 5 lb. of borax in water ; 
and a mixture of 25 lb. of oleic acid, 42 galls, of heated 
lard oil, 15 galls, of heated colton-se^ oil, and 40 lb. of 
caustic soda, the mixture being boiled after, eaph additiou. 
Ten galls, of palm oil, and 20 gaUs. of oliye oil are fioaby 
addtd and a sufficient quantity of water. ^Qther mixtura-^ 
are described iu which the bqrax is omitted and furtlier 
additions of cotton-seed and lai^ oils are made.— E. S. B> 


Fr^ck Pat^ts; 

liiTarnff Treatn^f Aihwell.- Fr. 1’'‘- 

.,3S9>p7,fD**,37, 190S. : 

8*k Eng, P*ti,i9>»lS ©f Ifpi} ^FoWnU; tWi*, 1»»8. 
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DutiMMix§d Tavm!^p9ti9» and SUkinTt^o Colours 
%M'^iulphur Pyisi&^ Xi MimuCaotufe Lyonuaiae de 
tfSta^res ColoMJiW#. Frl ^t: 5^2,740, July 2. 1 902. 
Wh^x tiasuet con^pos^d ^ fiUc and ootton are dyed in the 
ofdiiurj nMuui«n ivUb aalphur dyeetuffs, the two fibres 
become colouied th almost the same degree. By adding 
glue or gelatin to the dyebath, the present inventors find 
dyeing of the silk is hindered or prevented, while that 
of the cotton proceeds as nsoal. At a temperature of 
40®— -50’' C., the cotton, especially when it is mercerised, 
may be dyed black without the silk being affected. The 
latter may then be dyed any desired tint in the usual way. ! 

—E. B. 

Sizing and Fimshing Cotton, Linen, and like Fabrics. ! 
T. Aspinall. Er. Pat. 922,394, June 28, 1902. i 

See Eng. Pat. 2447 of 1902 ; this Journal, 1903, 91.— E. B. j 

I 

yi,-coLOURma wood, paper, i 

LEATHER. Etc. ; 

English Patent, i 

Dffcing. Mordanting, Scouring, or Washing-off and Dry- . 
ing, or Exlratting Moisture or Superfluous Liquor from ■ 
liair or Skin Mats, Rugs, and Analogous Skin, Hair, ; 
or Pile Gcnnh } Machine for F. Milan, Lockwood. | 
Hag. Put. 5921, March 11, 1902. 

A coMiUNATioN of apparatus, comprising a portable rotary i 
cylinder upon which the skins, &c., to be dyed are fastened, i 
tt (lye-vessel in which the cylinder can be enclosed, a beater ! 
or ^itator, means for raising the cylinder and rotating it ! 
while in a raised position, and a steam injector and liquor 
circulation pipe. — K. B. ' 


French Patent. 

Vi/eing L>:ather with Sulphur Dyestuffs. La Manufacture i 
Lyoi.uaise de Matidres Colorantes. Fr. Pat. 822,605, 1 
June 1902. 1 

See Kng. Pat. 24,697 of 1901 ; this Journal, 1902, 1453. j 
III place of gluccise, tantiic acid may be employed for the ' 
ptirjxKsc mentioned. (See also Fr.'pat. 816,243 of 1901 ; 
this Journal, 1902, 704.)— E. B. 


VII.-ACIDS, ALKALIS. AND SALTS. 

Molybdic Acid. F. Mylins. Ber., 1903, 36, [3], 
638—640. 

It has not been possible to isolate an ortho mol 3 '’bdic acid. 
Dissolved molybdic acid is always colourless, and 
corresponds with alloteliuric acid. The most easily soluble 
molybdic acid which has been isolated in the solid condition 
IS the yellow dibydrate (H 4 Mop 4 )’ft which is formed slowly 
by tile action of nitric acid or hydrochloric acid on an 
aqueous solutipn of a molybdate. The solution used in the 
c.stimation of phosphoric acid contains free molybdic acid 
and acid ammonium salts. An ammonium molybdate of 
the fomula, NHg.dMoO^CHjO has been isolated in small 
colourless crystals by the decomposition of ordinary 
ammomum molybdate by the requisite quantity of nitric, 
nydrochlonc, or sulphuric acid. It is easily soluble in hot 
^ater, but separates out on cooling. At 60'’ C. there 
^cpai^tes from the solution a leas hydrated salt. The 
• o ution of the salt causes the coagularion of albumin. 

--J.iIcC. 

AtkcUi A eid , Ditplaeemad 6), TFaftir of the Sul- 

ro Av ColiOD. ComptM nad.. 180, 






Thq facts on which he bases aiytti|fm||s .a>e as 
follows :— , ; f I . ‘ 

1. A solution of acid sulphate gives, sO fiir as results on 

dilution are concerned, the same results as a mixturo of 
equimoleeular weights of sulphurio acid and normal sodium 
sulphate. . 

2. When a. solution of sodium aciil-sulphate is cooled 
slowly, u quantity of normal sodium sulphate, Nat^ 4 > 
loH^O, crystallises out. 

3. Thcrmocbomically considered, solutions of acid sulphate 
arc almost completely converted into sulphuric acid and 
normal sulphate in tlie cold by sufficient dilution. The 
cases of senium and potassium acid sulphates have been 
examined. 

The author po'mt.s out the possibility of utilising these 
results for obtaining sulphuric arid for industrial purpose!, 
by the possible seimration of that portion of free sulphuric 
acid which separates on simple dilution with water. 

— T. V. B. 

Gypsum in Solutions of Sea-Salt ; Solubility of Ch. 

Cloea. Bull. Soo. Chim., 29, [4], 1908, 167—169. 

'I’he author found in previous work that when to a saturated 
solution of sodium chloride, containing enough solid to 
keep the solution saturated afterwards, one adds a water 
saturated with gypsum, no deposition takes place, if the 
solution of calcium sulphate was made with distilled water 
but when ordinary water is used for the solution one notices 
*11 light deposit of calcium carbonate or clay, probably held 
up in the original water in a colloidal state. If a saturated 
solution of gypsum, to which some sodium chloride has 
been added, is allow'ed to evaporate spontaneously, pure 
sodium ehlorido is first deposited, and calcium sulphate 
only begins to come down after u time, which if often 
very long. 

In the present work, it was found that the solubility of 
gypsum, in solutions of sodium chloride, increases with the 
concentration of these solutions ; for instance, 100 o.e. of a 
solution containing 2*44 grms. of sodium chloride dissolve 
0 • 635 grm. of gypsum, but when 3 1 * Bgrms. of sodium chloride 
are present in 100 c.c., 1*583 grm. of gypsum is dissolved. 
The determinations were made at a temperature of 14® C. on 
some solutions left, for more than three months, in contact 
with excess of pure hydrated calcium snipbate ; the solutions 
were shaken every day, to saturate them, the excess of 
gypsum preventing any supersaturation. If 800 grms. of 
salt are dissolved in a litre of water which has been saturated 
with gypsum, it can bo calculated that 255 grms. of pure 
sodium chloride will be deposited, before any gypsum comoe 
dowu. If a solution .saturated at the same time with sodium 
chloride and gypsum is allowed to evaporate spontaneously, 
one can calculate, and prove by experiment, that tho sodium 
chloride which separates out, contains 4*2 per cent, of 
hydrated calcium sulpbate, which can be isolated by means 
of a saturated sidution of gypsum, the large crystalline 
grains obtained being quite different from the long 
needles generally obtained as precipitated hydrated calcium 
sulpbate. 

Thus it is not possible to separate entirely, by crystal- 
lisation, sea-salt from calcium snipbate. In commerce, milk 
of lime is used to free salt from magnesium sulphate, which 
renders it bitter, whereby magnesia and calcium sulphate 
are formed, the latter being supposed to be almost insoluble. 
But these experiments show that so-called purified white 
salt contains 3*4 per cent, (the theoretical maximum b^idg 
4*2 per cent.) of calcium sulphate. 

Though so soluble in solutions of sodium chloride, gypsum 
Ls the first salt deposited in saU-mursbes, aud the aimor 
considers this phenomenon is due to the magnesium salts 
contained in sea-water ; for gypsum is much less soluble in 
•solutioas of ma^estam sulpoatrtban in pure* water, and 
the ioliibility decreases' with ihcrrease of coocentratioii Of 
the striuHons.— W. C. H. 

Oypzum t SolubilUy pf — , in Presence of 

N. Orlow. J. mss. phvs.-chcm. Ges.,.34) 949^951. 

Cbem. Centr., 1908, 1| [9j, 497. ^ 

fiinds that by ihereas^ng the amo^knt 
bhhnHlae^ tteesAxi from I to 20 per cent., the solahm^ j^ 
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gypaam ia a1iDO«t double^ whilst by increasing the pro* 
portion of oalciam chloride from 1 — 40 per cent., the 
Bolnbilitj is reduced to about one^ tenth of the original. 

—A. S. 

Cyanogen-Extraction Procens § Practical Reeulta of Bueb*a 
— , at Mariendorf Gaa Works. E. Drory. II., 
page 856. 

English Patents. 


water and treated with superheated steam, a little zinc 
sulphate being afterwards added to the fused material.** 
The crude hydroxide is contaminated with impurities, 
and amongst them barium hydrosulphide, which discolours 
the product. Superheated steam is said to decompose thin 
Bulphhydrate, leaving hydroxide, and liberating hydrogen 
sulphide. Zinc sulpbste thereafter added in small quantity 
completes the purificatioD, and is said to completely de- 
colorise the barium hydroxide.— A. S. 


Ltucite and Material Containing the Same f Process for 

the Chemical Treatment of . J. O. O’Brien, Man- 

Chester. From L. Palestini, Rome. Ebg. Pat. 5559, 
March 6, 1902. 

Leucitb, or material containing it, enriched by mechanical 
processes, may be treated with sulphuric acid to obtain 
potassium alum, with hydrochloric acid to obtain aluminium- 
potassium chloride, with phosphoric acid to obtain alumi- 
nium phosphate and potassium phosphate, or with hydro- 
fluoric acid to obtain silica, hydrofluosilicic acid, alumina, 
potassium salts, aluminium and potassium fluorides and 
fluosilicates. — E. S. 

Evaporating Leys and Brines for the Production of Salts ; 
Apparatus for . E. W. Kauffmann, Kalk, Germany. 
Eng. Pat. 28,599, Dec. 27, 1902. 

An apparatus designed to carry away the crystals immedi- 
ately on their formation, thus preventing the crystallisation 
from being interfered with by the agitation of the liquid, 
and also preventing incrustation of the heating surfaces and 
pipes. 

The apparatus comprises a receiving-chamber for the 
concentrated liquid, a feed.chamber, a heating-chamber, and 
and a steam-chamber, superposed in the order named, the 
steam-chamber communicating with the receiving-chamber 
through a funnel and central pipe. The liquid enters 
through the feed-chamber and passes upwards through pipes 
in the heating-chamber to the steam-chamber, in which u 
thin layer of the liquid is maiutaioed by suitably regulat- 
ing the' supply. The steam and vapours escape through an 
outlet at the top, while the crystals formed are carried down 
witib the circulatiog liquid through the central pipe to the 
receiving-chamber, fV*om which the concentrated material 
is passed to a salt-filter, the fluid part being then conveyed 
to another apparatus, or to the next element of a multiple- 
effect apparatus, for re-evaporation. — R. A* 


Evaporating and Concentrating Gypseous Brine ; Process 

and Apparatus for , in Multiple Vacuum Evaporators. 

E. W. Kauffmann, Kalk, Germany. Eng. Pat. 28,600, 
Deo. 27, 1902. 

The gypsum is Brst rotnoved from the brine by a prelimi- 
nary evaporation, in which the temperature is kept so low 
that the formation of anhydrous gypsum is prevented. The 
brine thus freed from gypsum is then led through the 
multiple-effect finishing evaporators, the salt crystals 
fbrmed being removed by filters while the brine is passing 
from one evaporator to the next. The vapour from the last 
fiiiishing evaporator is employed as the he ating medium for 
the preliminary evaporation. — K. A. 

United S fates Patents. 

Platinum Contact Substances [Sulphuric Acid"] ; Method 
of Regenerating — . C. Krauss and K. M. von Bemeck, 
Assignois to Farbwerke vorm. Meister, Lucius und 
BmuiDg, H5cbst b/M., Germany. U.S. Pat. 720,361, 
Feb. 10, 1908. 

See Fr. Pa^. 818, Feb. 19^902 this Journal, 1902, 1454 ; 
and Eng. Fat. 4026, FebvTf r 1902^bi8 Journal, 1903, 93. 

— E. S. 

Barium Hydrate i Process of Preparing — . C. B. 
Jacobs, Assignor to the United Barium Company, N.J., 
U.S.A. U.S: Pat. 72(^92?, Fbb. 17. 1903, 

Tub purification in quesfion is carried out either with the 
impure hydroxide in its nsnal form. Or as the oiystallised 
pfodnot. In tcc first casei tbe by^alde is dissolved in 


Cyanogen Compounds ; Production of . J. Bueb, 

Dessau, Germany. U.S, Pat. 720,402, Feb. 10, 1903. 

Gabks which are capable of yielding cyanogen compounds 
on being heated are passed over pieces of fire-resisting 
material u hich have been heated to the requisite temperature 
by direct contact with oxidising flames. 

The carbonaceous deposit thus formed is burnt off by 
further heating, when the fire* resisting material is again 
raised to the converting temperature, and the process 
repeated till the maximum yield of cyanogen compounds is 
obtained. — T. F. B. 


French Patents. 

Sulphuric Anhydride; Apparatus for Making . 

C. Daub. Fr. Pat. 322,834, July 10, 1902. 

See Eng. Pat. 9.536, April 24, 1902 ; this Journal, 1902. 
1188.— K. S. 

Arsenious Acid ; Production of — ■ - ^ft'orn Mispickely if c. 
C. Gu6nard. Fr. Pat. 322,524, June 4, 1902. 

The calcination is effected in a muffle furnace, from which 
the volatilised oxide is drawn by an aspirator into a series of 
condensing chambers, the last of which is connected with 
the chimney. These are provided with an arrangement for 
withdrawing the condensed oxide without the necessity of 
entering them, so avoiding danger to workmen. — J, H. C. 

Cobalt and other Metals ; Extraction of tfrom Burnt 

Pyrites. A. Taraud, S. Mathieu, and II. Lasiie. Fr. Pat. 
322,770, July 3, 1902. 

A solution is formed in the usual way, and, after precipi- 
I tating the copper by iron and crystallising out the iron 
! sulphate, the liquor is evaporated to dryness, and the 
I residue calcined at a dull red beat. The calcined residue 
is digested with acidulated water, whereby cobalt, nickel, 
zinc, and manganese pass into solution together with some 
iron, while the residue yields a saleable colcothar. The 
iron is then precipitated by pow'dered chalk and a current 
of air, afterwards the cobalt (and nickel) by chloride «>f 
lime or other oxidising agent and carbonate of lime, and 
the zinc by lime, whilst manganese remuias in the solution. 

— J. H. 0. 

tfUrogen and Oxygen^ Atmospheric — ; Apparatus for 
Separating. R. P. Pictel. Fr. Fat. 322,600, June 
1902. 

The apparatus for separating the nitrogen and oxygen 
from liquid air consists essentially of a closed cylindrical 
vessel, having a central reservoir for liquid air, about 
which central space a long continuous channel or gutter 
is formed by sheet metal, reaching to near the periphei} , 
so as to form vertical sides of considerable relative height - 
It is essential that the liquid air at the bottom of the 
channel should not occupy more than a certain fraction of 
the height, in order to allow space for frothing. 
channel is divided into chambers by paniitions reaching 
below the surface of the liquid, and is thus luted, each 
chamber having a tube outlet for collection of the 
evolved within it. A serpentine tube (or tubes), con- 
nected to an external source of cooled, dry, slightly 
compressed air, and entirely immersed in the liquid, is8uvt> 
into the central space, on lescbing which the air has become 
liquefied, and on its passage has caused the li^id air about, 
the coil to distil, the oxygen and nitrogen, or a mixture 
< f these, collecting apart in the several described ebambers- 
Tbere is then a counter current of liquid air from the 
central reservoir foirards the peripheiry, and the, .process 
eontinuous. From the reservoir, the liquid air m 
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ioto » flteriiig «tppaniiu9, in which the congealed oatbon 
dioaide w eeparatectand the liquid air retarna by gravity 
to the reaervoir. See abo Eog. Pat. 2713, 1901 j this 
Journal, 1902, 407.— B. S. 


Ofu Retorts [/or Production of Oxygen hy Means of \ 

OridisaUe Liquids'] ; Impts. in . F. B. Felt aud : 

M. Greene. Fr. Pat. 322,617, June 18, 1902. 

Seb U.S. Pat. 702,855 of 1902 ; this Journal, 1902, 971. 

— H. B. ! 

Oxyqm; Process for the Extraction of , from Liquid 

Air. G. Claude. Fr. Pat. 322,702, July 2, 1902. 

The process consists in fractionally evaporating liquid air 
with simultaneous coudensation of gaseous air in corre- 
sponding proportion. A coil in connection with a tem- 
perature-exchanger is immersed in the liquid air, and is 
traversed by an air current at a pressure near that of the 
atmosphere, a partial vacuum being maintained above the 
liquid air, sufficient to compensate for the heat absorbed by 
it from the coil. The loss by evaporation is made good by 
the admission of liquid uir from an auxiliary source. In 
oue of the forms of apparatus, to facilitate the “high ' 
oxygenation” of the liquid air hy evaporation of the 
nitrogen, previously cooled air at, or at less than atmos- 
pheric pressure, is bubbled through it. In another form of 
apparatus, the recipient for the liquid air is divided into 
compartments in such manner as to permit of the separate 
collection of the fractions distilled, devices being used to 
ftive equilibrium of pressure, and to provide against the 
mixing of the gases separated. See also Fr. Pats. 296,21 1 
and 322,107, 1902 ; this Journal, 1903, 298 and 288.— K. S. 


VIIL-GLASS. POTTEET, ENAMELS. 


Glass f American Opalescent . Alexander. Sprechsaal, 

36, "ft* Chem.-Zeit., 27, [15], Hep. 43. 


i )\viNu to the fact that opalescent glass often turns out 
either i'»o transparent or too opaque when fused in open 
pots, experience shows that the only suitable furnace for 
the purpose is the Boetius, uith covered pots that can be 
worked seriatim and immediately refilled. Opalescence is 
imparted by an addition of felspar and fiuorspar to the 
charge of glass metal, lime being replaced by minium or 
barium carbonate. The following reefpes will furnish good 
results : — 

i>and, 100 parts by weight; soda, 35; fluorspar, 20; 
felspar, 40 ; minium, 5 ; sodium nitrate, 5 parts ; or the last 
three ingredients may be omitted, in which case the amount 
of fluorspar is doubled, and 20 parts of barium carbonate 
are added. 

Should the coal contain sulphur, no risk w incurred of the 
glass being stained yellow through the absorptiou of 
sulphur by the barium carbonate. A metal suitable for 
coloured glass can be prepared by modifying the proportions 
of felspar and fluorspar. — C. S. 


Stoneware ; Crystal Glaze for . C. Tittl. Sprechsaal, 

36,151. Chem.-Zeit., 37, [15], Hep. 43. 

Good results were obtained with a glare of the following 
composition : ^Calcined potash, 23*45 parts by weight; 
calc, spar, 8 00; barium carbonate, 27*58; crystallised 
zinc oxide, 135*27; felspar, 66*72 ; 
Hohenbooka sand, 246*00 parts. The stoneware body was 
compoanded of: — ROrstrand felspar, 556 parts; LOthain 
clay, 1050 ; Zettlitz kaolin, 750, and Hohenl^ka sand, 760 
parts. To prepare this body for casting, 100 kilos, are 
meorporatod with 200 grms. of ammonia-soda and 50 litres 
•of water. 

. zbove glaze is used, the stoneware, instead of 

oemg baked in tbe usoal manner, is fired at a temperature 
cqum to SMer cone 0*08. If to be coloured, it is then 
^aM wi^ the usual pigments dissolved in glyoerin, lightly 
o^ed, and afterwa^ ^ed. The final baking is footed 
lam^eatnre of Seger eone 2, which both finishes 
product sbonld )be 


LITERATURE --Cl. VIII. A IX. 


Fnolish Patent, 

Potter^* Ooeus^ Kilns, Terra-Cotta, Encanstic Tile, Brick, 
and other Kilns $ Construction of <■ - for the Saving of 
Coal and Prevention of Smoke. H. H. Hedfern, H^iey, 
Staffs. Eng. Pat. 14,510, June 30, 1902. 

Air is supplied to the incaudescent coal on the fire-bars 
by an opening at the back of the bars, from the ash-pit, and 
also on each side of the grate, from a channel in the wall 
of the kiln, which channel communicates with the atmo- 
sphere by a ventilator situated between two grates. The 
products of combustion pass inU> the kiln through “ bags” 
at the backs of the fire-places, aud from the kiln through 
openings in the floor of the kiln to flues which communicate 
with the chimney. By those means the inventor proposes 
to supply sufficient air to the coal on the fire-bars, and 
“for the combustion of the carbonic acid and carbonic 
oxide gases generated in the mouth or fireplace.” 

Fuknoii Patents. 

Glass in Sheets ; Method of Making . P. Simon. 

Fr. l‘at. 322,799, July 5, 1902. 

The molten glass issuing from tbe furnace tap-hole is 
spread by the aid of a sloping discharge plate — provided 
with diverging grooves — , on to a moving surface, the 
peripheral velocity of w hich determines the thickness of the 
icsultiog sheet.— C. S. 

Enamelled Metal and other Objects, hy Heat or Fusion f 

Printing and Fixing Coloured Patttrns on . J. 

Greenley and J. Day. Fr. Pat. 322,775, July 4, 19U2. 

SkeEdc. Pat. 16,485 of 1901 ; this Journal, 1902, 1183. 

— C. S. 

IX.-BUILDING MATERIALS. CLAYS. 
MORTARS. AND CEMENTS. 

Timbers; Determination of the Durability of —■■■—. 
J. Schorstein. Bauinaterialenkunde, 7, 226 ; through 
Zeits. angew. Chem., 10, [9], 207. 

Fresh wood contains from 6 to 31 per cent, of an optically 
active xylane (wood-gum) which can be extracted by 
caustic soda solution, but which is destroyed by the moulds 
aud fungi which attack the wood. To test a wood, two 
equivalent sections arc taken, one is sown with a mould- 
culture, aud after a time both are rasped down and 
extracted with caustic soda, and the solution obtained is 
examined with the polarimeter. The durability of the 
wootl is estimated from the extent to which the rotatory 
cow'cr has been diminished by the growth of the mould. 

^ — J. T. 1). 

Plaster of Paris ; Researches on — . (/.) Burning of 

Gypeum. Ch. Cdoez. Bull. Soc. Chim., 1903, 29, L4]» 
169—171. 

It was formerly believed that in the manufacture of plaster 
of Paris, gypsum was not completely dehydrated, but even 
when just drawn from the oven retained 7 to 8 per cent, of 
water. The product consisted mainly, it was supposed, of 
the hydrate S 04 Ca + 0 * 5 HjO, corresponding to 6*2 per 
cent, of water. Lacroix, however, showed that when heated 
for a long time at a temperature of 125® — 14.1° C., gypsum 
is completely dehydrated, yielding an anhydrous calcium 
sulphate, entirely different in its properties from native 
anhydrite. The author has therefore investigated the 
theory of manufacture, asui» for his experiments pure 
gypsum, carefully freed from foreign matter, repeating the 
experiments with alabaster jfceii Laguy and with ordinary 
gypsums. • , 

Only the experiments with pure gypsum are recoraed 
here. Twenty gms. of pure gypsum, containing 4* 186 
grma* of water, wefe heated in an oven at 145 C., and lost 
2*884, 8*344, and 8*898 grmp. of water at the epd of 
1, 3, and 3 boors rcspeeUvoly, being completely d^ydmted 
at the epA of 4 hours. Daring the process nf weigWng, 
it was foiind that the body rapidly gained in 
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eipecially as tb« debydraiicm proceeded; evident!]^ tbe 
plaster obtaioed at a comparatively low temperature had a 
strof^ avidity for water;' This view was coafinned by 
\exposiBg some of the dehydrated substance protected firom 
Co the ahr of tbe laboratory, at a temperature of 
14 ^ — 16** C., when it absorbed water, as shown in the 
.following table : — 

j „ In hour 3*70 per cent, of water. 

a hours 4*27 M „ 

• „ 31 6-70 .. 

„ 19 7-.'i7 

2T 7-77 

„ 74 7- 1)3 

* At 11 temperature of S" — 7°, the absorption was slower, 

but tended towards the same limit. The author obtaiued 
a .similar result with a commercial sample of plaster. 
Consequently when drawn from the oven, plaster is 
anhydrous, but rapidly absorbs water up to almut 8 per 
cent., which does not correspond to any definite hydrate, 
and certainly not to the hydrate with 0*5 HjO. The 
author has recently found that it is appreciated by the trade 
that burnt plaster increases in weight, becoming constant 
in about 36 The anhydrous plaster, very easily 

prepared in la^ratories, \n a strong dehydrating agent, for 
example quickly bringing alcohol from 90*^ to 98°. 

— W. C. H. 

Ploiter o/Paxis ; Researches on (//.) The Setting 

of Plaster. Ch. Cloe?. Hull. Soc. Chira., 1903,29. r‘0» 

171^174. 

This method employed (described by tbe author in Congr^s 
international de chimie appliqude, 345), consists in 
mixing the plaster with water and following the phenomena 
with uie help of a thermometer, and then constructing 
curvps with the times in minutes as abseissse, and the 
differences between th«^ observed and the initial temperatures 
as onlinates. The curve starts tangentially to the axis of 
the times, and then rises more or less rapidly according to 
the method of baking the plaster, or the amount of water 
employed in the mixing. 

When, however, anhydrous plaster is mixed with a certfun 
amount of water, there is a rapid rise of from 14° to 22° C. 
above the initial temperature during about the first minute, 
in about 10 minutes there is a fall of 4° or 6°, and for a 
certain time, the temperature remains stationary, and then 
rises again, generally to a greater extent than in the 
previous rise. These phenomena are independent of the 
amount of water mixed with the plaster. 

V The author considers that the first and rapid rise of 
temperature corresponds to the hydration of the plaster ; 
the decided fall in the second stage is, in bis opinion, not 
due to cooling by radiation— for in that case, this part 
bf ,the curve would have towards the origin a tangent 
piunlllel to that of the true curve of cooling obtained when 
the mass has reached the second maximum temperature. 
Thn i&dhof temperature in the second stage is much more 
than in cooling, and the author beheves it to be due 
to the iolotion of the previously hydrated calcium sulphate. 
DjiriQg Jtbis time the plaster has not set, but is more or less 
Uhe sand .mixed with >yater ; suddenly, when the lowest 
tempemtn^ pf this second stage is reached mass 
^hiokens, an4 the temperature rises gradually, due to the 
settiiiUS pf:4t supersaturated solution. 

. The seltitig oC anhydrous plaster was compared with that 
of plasters * which had absorbed various amounts of watei^ 
Qiamply, 3*1$, 4*66, and .7*2 per cent. In all there is an 
udti^ rise of^t^peratnre, which is less marked in the case 
of plasters wUn the higher percentages of absorbed water ; 
when jdaster has absorbed 7 • 64 per eillt., there is practically 
tw>il»itiM rise of teappeThtufe when it is m^xed with water. 
^iUrly jthd fall i>f teinperptwiredn the second stage is icM 
magkad wilh the higher p^eeuitages qf absorbed water. : ^ 

* Fid^htfi, great rise df >tem^1nata¥b observ^ riheii 

anhy^jihs pilfer Is hiided with not due to the 

ffr^feriDatm of '’the hydrate sririi 0*^5 HjO; beciitte thfefe 
is a^hrp ki^^tvhSii p1aid4f whibh his absorbed more^iluiii 


6 *2 per cent, of wdter (thh amount eorrespondirig to the 
hydrate 0*5 H|0) is m^aed with >ater.' 

The corves given ^how that in the setting at ordinary 
plaster the rise of temperature, due to hydration, and the 
fall, due to solution of the gj'psum mutually mask each 
other, but these phenomena are clearly brought out when 
anhydrous plaster is experimented upon. In a previous 
investigation the antbor found that the hydrate with 0*5 Il^O 
is not formed in the burning of plaster, and by this study 
of anhydrous plaster it is shown that the setting of plaster 
is not due to the hydrate with 0*5 HjO, but to three 
successive phenomena-^l. Hydration ; 2. Solution ; and 
3. Setting en masse of a supersaturated solution. 

— W. C. H. 

English Patents. 

Wood ; Treatment of — , for the Purpose of Rendering 
the Same Fireproof. F. H. Bruce, Eondon. Kng. Pat. 
3051, Feb. 6, 1902. 

Tun wood to be treated is placed in a solution of common 
salt, silicate of soda or alum, and at the same time 
subjected to a pressure of 200 to .800 lb. per sq. in., 
whereby the solution is made to penetrate the wood, the 
latter also being case-hardened by the compression. 

—A. G. L. 

Wood ; Preservation of . J. L. Ferrell, Phila- 

delphia, Pa., U.S.A. Eng. Pat. 5873, March 10, 1902. 

Sek Fr. Pat. 319,509; this Journal, 1902, 1535; and Fr. 
Pat. 319,123; this .Tournal, 1902, 1455.— W. C. H. 

Concrete^ Artijlcial or Manufactured Stone, Plaster, and 
Similar Substances used for Building, Jor Paving, and 

for other Purposes ; Production of . B. Budd, 

Birmingham. Eng. Pat. 3,555, Feb. 12, 1903. 

Grolnd granite, slag, gravel, burnt marble, and cement 
are mixed with a solution containing about one ounce of 
magnesia, one ounce of silicate of soda, and one ounce of 
red oxide of iron in nine gallons, and then poured into 
moulds, &c. as usual. — A. G. L. 

Stone f particularly Lithographic Stone; Manufacture 

of Artificial . Schwa n(;iiberg, Hanover, Germany. 

Kng. Pat. 20,150, Sept. 15, 1902. 

A MIXTURE of pulverised burnt lime and carbonate of lime, 
with or without other mineral tilling materials, is treated 
with suflicient water to slake the lime, and then alternately 
subjected to the action of carbou dioxide and air, under 
normal or increased pressure, until sufficiently hardened. 

—A. G. L. 

Basic Fire-resisting Material. A. T. MacFarlane, 
Kochester. Eng. Pat. 4298, Feb. 20, 1902. 

Portland cement is first very thoroughly dried and then 
mixed with anhydrous tar. The mixture isf either formed 
into bricks or slabs and these burnt, or else applied 
to the interiot of a furnace and burnt tn when a hard 
black mass is left, llesidues from the distiUatioq of gas- 
tar may be used as the binding material. — A. G. L. 

Asphaltic Pavements ; Manufacture of Maleripls for — -» 
and the like. T. Kyan, Buxton. Eqg. Pl^ti 583 j. 
March 10, 1902. 

Thr orusbed wet stone is oontinuonifiy fed into a revolving 
drum, horizontally ur slightly inclined, and rifiOd On the 
inside* A cuiTent of hot air traverses the drum at tho same 
time in the opposite direction* The dried stonO then enters 
tbe mixing chamber, with a narrow inclined trough in 
which an archimedean dcrew conveyor is made to wVoIve. 
lilts tfongh is also fed with the bifaminous material or tar, 
srith whbh the stone is mixed in its pamge up the trough^ 

being at the sante time any surplus tar, which 

htns down aoeenitai^ channel pniferablyr provided 

another smaller screw aonveyor : revolving 4a an dpp<»t'*‘ 
diS*tetioii 40 the ^ Unrt; ' ' Thrniiaing^ " trmm kms ^ heated 
from below by meahs hf strain.*— A.' Ol to hvj ’ ' 
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1902. 

6kb I'.S. P*U, 71 M 42 and 714,843 v thw Journal, 1903, 

83.— W. . 


Oa» Furnaces <tr Kilns for Burning Lime and Cmnmii 
Materials i Continuous — — • A. J. Poult. From 

H. Kargucs, Tcrvatjson, Frauce. Eng. Pat. 1166, Feb. 18, 


FnBNCH Patbntb. 

Impermeable Materiai i Manufacture M. Weiureii 

and H. Ticbauer. Fr. Pat. 322,499, June 27, 1902. > > 

Red lead (minium), plaster of Paris, sawdust, and alum 
mixed together with w^au^r to form a pasty mass, which is 
then dried.— W. C. H. 

Absorbent Mineral Material and its Manufacture^ . 
A. (i. .Saunders. Fr. 1‘at. 822.5G6, JiPie 28, 1902. . • 


1902. 

Th* kiln is of the regenerative ty pe, consisting essentially 
of four vcriical shafts which communicate with each other 
by meana of a series of flues. They are closed at the 
bottom by means of a movable shutter, and have an 
air-tight cover and burner at the top. Three of the 
compartments arc in use at any one time, the fourth being 
discharged and cbaiged meanwhile, The actual combustion 
proceeds in one chamber, air and gas being supplied at 
tlie top through the burner, the air passing through the 
material in an adjacent compartment which lias just been 
burnt and ceding it, whilst the products of combustion 
escape through the third chamber where they give up much 
of their heat to a fresh charge. — A. O. L. 


See Eng. Pat. 14,590, 1902; this .lounial, 1902, 11,59. 

— vv.(.Mi. ; 

Lime and Cement Kilns ; Apparatus for liecovering the 

Heat of Gases escaping froin , and for Heating the 

Air Supply. P. Lauer. Fr. J^at. 322,571, June 28, 1902. 

The gaseous products of combustion pass by tv channel 
from the top of lime and cement kilns into a regenerating 
chamlier and tlicncc by a flue provided with a damper, to' 
the chimney. The chamber is of brickwork, Rurroundctl 
with a heat nori*conductiug material covered with a sheet- 
iron cover. The air-supply for the furnace is drawn from 
the atmosphere by a fan, and, fi'rccd through l^mt pipes, 
placed in the regenerating chamber ; after being heated in 
these pipes it passes to various openings in the bottom oi^ 


Calcining Apparaiwt [Cement Clinker"]. The Edison 
Ore-milling Syndicate, Ltd., London. From T. A. Edison, 
Llewellyn Park, N.J., U.S.A. Eng. Pat. 4735, Feb. 25, 
1902. 

The furnaces arc particularly designed for burning cement 
cliuker, but may be otherwise used. A long, rotating, 
nearly horizontal burner, is provided iit its upper or feed 
end with a stationary partition and movable feed trough, 
and at its lower end with pneumatically operating “ guns ” 
for the intermittent projection of charges of pulverised fuel 
into the burner, supplemented by an auxiliary device for 
continuous feed of the fuel, in reverse direction to the 
travel of the material to be calcined. A pair of re- 
generative cylinders is alternately connected to the burner 
at its upper and lower ends, and a reversible fan to each 
cylinrlcr is used for the exhaustion of combustion gases or 
tor injecting air. — E. S. 

Umited States Patents. 

Sinnfs for Lithographic and other .Purposes } Manufac- 
ture of Artificial . F. Heuber, C'barlottenbiirg, 

liermuuy. U.S. Pat, 720,142, Feb. 10, 190.3. 


the furnace. — W. C. 11. . ^ 

Lime and Cement Kilns ; Apparatus for Itegrnerating the 

Gases escaping from the Month of — — , P. Imuer. 

Fr. Pat. 322,776, July 4. 1902. 

The gases escaping from the mouth of a lime or cement, 
kiln, are led by a pipe to ports opening into the bottom of. 
the regenerating gas-producer. This latter consists of a. 
cylindrical brick chamber, lined with refrmdory material, 
and provided at the top with a hopper for the introduction 
of combustible material and flaxes ; the bottom of the. 
chamber slopes towards a trap-hole by which clinkers, &c, 
are removed. A little above the gas ports is a number 
of holes through which air is supplied under pressure from 
a fan. The regenerated gas, that is carbon moi^^idc, 
produceil by the reduction of the carbon dioxide frbua ihe 
kiln, in its passage through the incandescent combustible., 
is led from Ibe top of the regenerator by a main to bbhsed 
for heating boilers, &c. Coal, coke, charcoal, &c. arefed'at 
intervals into the regenerating chamber, together witk a 
“ flux such as carbonate of lime, which is said to reftfove 
cinders and dust carried over by the gases from thb kUtiJ 
the gases being reduced by passing up through the niitss of 
incandescent comhusliblc. — W. ('. 11. ' 


I’llveriskd limestone and burnt magnesite are mixed with 
a sufficient quantity of a solution of magnesium chloride 
10 form a thin paste, which is cast in moulds, and the 
Miperfluous mognesiura chloride solution, not required for 
‘ fleeting adhesion, is squeezed out. — \V. ( JL 

Stone; Artificial . \V. (L Roach and A. C. Roach, 

Assignors to H. C. Yeiser and (). H. L. Wernicke, all of 
Cincinnati, Ohio, U.S.A. U.S. Pat. 720,739, Feb. 17, 
1903. 

sand, and lime are fused together with a suitable 
tlux, such as salt and fluorspar, kept in a liquid state to 
and then cast in heated moulds, and slowly auncaled 
to produce a ciyataliioe aggregate structure. The pro- 
nortioQs by weight suggested are, “ one-half sand for the 
<^lay, and one -half lime for the mixture of clay and sand, 

— W. C. H. 

Plater for Walls^ Ceilings, ^c. ; Composition for . 

H. M. ilanmore, Los Angeles, Cal., U.S.A. U.S, Pat, 
720,799, Feb. 17, 1903. 

fuE plaster consists of diatomaceous earth, calciom oxi4e, 
kaolm, and fibrous materUl. -W. CV H. 

J. ii. Tpnkawa, Okla., tT,S, A, U.S. Pat. 

,til,03P,Feb. ^ ^ ; 

sand it oomkined With a- kiix^re of soluble 
vtiaate o£wodk» «iad>o)10iaScid, alum, at;id ioHihate of copper. 

■ ■ ! 


Portland Cement; Tmproncmenls in the Burning of irr-ma 
W. Tucholka. Fr. Pat. 322,574, May 13, 1902. j 

The out-put of ceinent kilus, in which the raw material isj 
calcined in the form of pieces or bricks, is increased by 
introduction into the upper part of the furnace oi^ 
cement in the form of powder and distributed by means or 
an air-blast. Jn the case of an elbow-shaped kiln, the raw 
cement powder is fed into a hopper, from which it 
down an inclined pipe, through the arch over the fufbbbcJ 
and is uniformly distributed iii the latter by an air-bl«|t 
introduced through the arch, situated iu the bend of 
kiln. Near the bottom of the hopper is an inclined pai^dflom 
which causes the cement powder to fall to one side of tne 
bottom of the hopper, froiu which it is drawn off 
archimedian screw and fed into the inclined pipe. 
inclined partition works on a hinge, and is pushed tditwds 
the vertical by a spring under the partition, the comprtksion 
of the spring being released as the cement powder paaSelK 
from the hopper to the furnace. — W. (\ H. ' < 

X.-METALLURaY. 

■I , 

Blow-Halos in Jugot Iron; Injlueance of the Cfmmgwi 
Composition on the . Formation of — — . .J. 
ikahliu, KUen» 23, 46—53, Chem. Ccntr., 1^ 

■ ^ -426. • - ' ■ ■ 

HoLTBitciron absorbs hydrdgen,. (atrbon 
nitn)gen.- Its solvent power ^for gsses iuorems with tll4 
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cooling t43inpenitore, but U dependent also on the chemical 
composition of the bath, bein^; favonred, for example, hy 
the presence of silicon and manganese. As the compound 
of the iron with gases are not particularly stable, an evolution 
of gas begins at a certain point during the cooling. Tbe 
formation of blow-holes depends mainly upou whether the 
evolution of gas occurs before or after the superficial HOiidid- 
oation of the iron. The author found that an ingr.t iron 
containing sufficient manganese and silicon can l^ cooled 
to the point of solidification without the formation of 
blow-holes. In order to obtain a definite type of casting, 
if manganese he the matetial added, within certain limits, 
.'»*2 times the necessary amount of silicon is required. 
The capacity of aluminium with regard to fhe production 
of donae eastings is 90 times that of manganese and 17*3 
times that of silicon. The author puts these relations into 
the form of an equation : Mn + 0*2 Si + 90 Al =3 T, in 
which the amounts of the elements are given in percentages, 
whilst T is a constant, name<l hy the author the “ density- 
value ** of the type of easting. — A. S. 

Tempered Cast Steel. 11. Osenn. Stahl u. Kisen, 23 | 22 . 

Chem.-Zeit., 27 , [ll^]* ^ 6 - 

This steel is prepared hy eliminating carbon from pig-iron, 
by prolonged heating in close contact with iron oxide. It 
differs from “ workable cast *’ steed in containing about 
0*0 per cent, less carbon. Jn the manufacturing process 
the carbon in the stratum nearest the iron oxide is liberated 
as caibou luonoxiele, and a further migration of carbon from 
the centre of the mass ensues, until tinjilly the cote no longer 
exhibits the stnicttueor carbon content of pig-iron. During 
migration, the character of the carbon is modified from 
the amorphous stale to the graphitic (tempering carbon), 
though not to graphite. 

The raw material consists of 7 1 per cent, of wrought-iron 
and steel scrap, and 29 per cent, of special coke pig-iron. 
The smelting i.s carried on in cupola furuaces, with lime 
and coke. The tempering material consists of a mixture 
of iron oxides. The furnace treatment continues for about 
10 days, at 860°— 900"' C.-C. S, 

Alloys of Copper and Aluminium ; Thernud Examination 

of some . W. Louguinine and A. Schukareff. Arch. 

»Sc. phys. nat. Geneve, 16 , [ l]> 49 — 77. Chem. Centr., 
1903, 1 , [9], 498. 

I’he heat of formation was determined by measuring the 
heat of solution of aluminium, copper, and alloys of the two 
metals in aqueous solutions of bromine and potassium 
bromide. Alloys containing more than 50 per cent, of 
aluminium could not be examined by this method, because 
they caused evolution of hydrogen. Tbe heat of formation 
of dissolved copper bromide is 39,481 cals., and that of 
dissolved aluminium bromide, 202, 193 cals. Of the alloys 
examined in this way, the one corresponding to the formula 
OugAl showed the greatest heat of formation. By pouring 
a fused mixture of the requisite composition on to sand, 
the alloy CuAl^ was cbtaiued in the form of long, thin, 
silvery needles of sp. gr. at 20° C.f 4*042; and specific 
heat, 0*1586. The authors do not think this alloy is 
identical with the one described by Brunck (pee this Journal, 
1901, 1117), corresponding to the formula CU 4 AI 9 . (See also 
this Journal, 1902, 481). — A. S. 

Metal Substitution ,* Experiments on . A. J. J. Vandc- 

velde and C. E. Wastcels. Bull. Aesd. Iloy. Belgique, 
1902, 795—839. Chem. Centr., 190:^1, [9], 489. 

ZiNO in the form of plates, rods, or balls, was introduced 
into solutious of copper sulphate, to some of which alcohol 
was added, and the rate of soluiion of the zinc was 
examined. It was observed that after tbe whole of tbe 
copper was precipitated, in all casein further quantity of 
zinc was dissolved, with evolution of hydrogen. At first 
the solution of the zinc in the pure aqueous solutions of 
copper sulphate w more rapid than in the solutions con- 
taining alcohol, but after some time the reverse is the case, 
and finally the alcoholic solutnms dissolve more zinc, with 
evolution of hydrogen, than do tbe pure aqueous solutioris. 


Hydrojlmric Acid f Empioftmeut tn MeteUlurgical 

Laboratories. R. Fried* ' XXIII., page S89. 

Enolisu Patents. 

Metal IStoel] ; Improved Method of Hardening, Toughen- 
ing, or Improving the QualUtf of . W. S. SSimpson, 

London, ling. Pat. 3644, Feb. 12, 1902. 

Tub articles arc enclosed in a chamber connected on one 
side to a compressed air or gas reservoir, and on the other 
side to a box, from which, as well as from the chamber, 
air is exhausted. The articles are then electrically heated 
to the desired temperature, and rapid cooling is effected by 
admission of the compressed air or got, which enters by 
orifices in an annular space partially surrounding the 
vacuous chamber. — E. S. 

Magnetic \^Magnetised'] Iron and Steel Castings; Maun- 

facture of . S. Deutseb, Flofidsdorp. and O. 

Hochhauser, Vienna. Eng. Pat. 4662,' Feb, 24, 1902. 

‘‘ A PROCESS for producing steel or iron castings under ihe 
action of magnetic lines of force [from a solenoid], the 
(iirection of the said lines of force being changed during 
the period of casting, and kept •uniform during the period 
of congealing, and the magnetic circuit or circuits being 
closed by the material to be cast.” Castings thus made 
stated to have increased density, and high magnetic con- 
ductance. — E. S. 

Steel; Manufacture of \V. Galbraith, Sheffield. 

Eng. Pat. 5S60, March 10, 190*2. 

Common or phosphatic pig-iron (which may contain inore 
silicon than ordinary “basic” iron) is first blown in an 
acid-lined converter, whereby the content of silicon is 
greatly reduced, then transferred to a basic-lined con- 
verter, and blown with addition of lime, whereby the 
charge is dephosphorised, and finally the steel is “deoxi- 
dised ” in a Siemens furnace, alloys containing carbon, 
silicon, manganese, or other elements being added as may* 
be required. — E. S. 

Steel ; Smelting Furnaces for the Continuous Production 

of . Surzyeki, Czenstochowa, Poland. Eng. Pat. 

21,829, Oct. 7, 1902. 

In stationary smelting furnaces of the Martin type, two or 
more tap holes are arranged at different levels, but not in a 
vertical line to one another. A single discharging trough 
has branch conduits closely fitted, one to each tap hole. 

— E. .S. 

Alloys of Iron or Steel with other Metals ; Production 

of . J. W. Chenhall, Totnes. Eng. Pat. 58, Jan. 1, 

i9()3. 

The ore containing the metal required to form tbe alloy is 
added, v^ith the nece-ssary flux, to the molten iron or steel, 
and reduction is effected by carbon monoxide gas, or by 
carbon, preferably as charcoal, previously mixed with the 
ore. The reduced metal is thus directly absorbed by the 
bath of molten iron or steel. According to another process, 
tbe ore of the alloy-inelal is mixed with metallic iron or 
steel, and the mixture smelted. Or the ores of iron may bo 
smelted with the ore of the alloy-metal. The process is 
especially adapted for the production of ferro-nickel from 
oxidised nickel ores.— E. S. 

Metals; Treatment of [^Annealing, ^e.] , during 

Manufacture into V'arinun Articles, T. V. Hughes, 
Birmingham. Eug. Put. 4035, Feb. 18, 190*2. 

Various methods of anutaling and pickling are described 
and claimed.— E. S. 

Metals of the Alkalis; Manufacture of . G. 'V. 

Johnson, London. From the Ohemische Fabrik Gries- 
heim - Elektron, of Frankfort-on-the-Main, Germany* 
F«ng. Pat. 7505, klaroh 27, 1902. 

SSK Fr. Pat. 820,815, April 15, 1D02( tW» Journal, 1908, 
148.— Ii.S. 
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United States Patekto. 

Sieelt ProcesM of Manufacturing [Toughening, ^c.] . 

A, F. Mitchell, MuuhaU, Fa. F.S. Fat, 721,061, Feb. 17, 
1908. 

The steel is heated to a temperature above that of 
recalescence,” thea cooled below that temperature 
without removal from the furnace, again heated to 
“ near recalescence,’* and hnrally a portion thereof is 
heated to a temperature ** above recalesceuce,’* and then 
cooled. — K. 8. ^ 

Copper Ores; Process of Treating — W. Pavne, 
.1. H. Gillies, and A. Gondolf, Grange, N.S.W. U.S. 
Fat 719,132, Jan. 37, 1903. 

TiiK ore is crushed, roasted to oxide, saturated with a 
holution of ferrous sulphate or chloride, roasted again, a 
sHiall proportion of iron sulphide or sulphur is then added 
according to the amount of copper present, the hot ore 
is leached in water, and finally the copper is precipitated. 

— ^W. (i. M. 

Ores ; Process of Treating Argillaceous and Alkaline . 

C. H. Gage, Denver, Col., Assignor to .1. K. Krepps, 
Fittsburgh. Fa. U.S. Pat. 719,207, Jan 27, 1903. 
l.ow grade refractory ores such as argillaceous or ulkalinc 
ores, containing gold, silver, copper, nickel, &c. are treated 
with a bath of hydrocyanic acid, or of alkali and of copper 
sulphate, and then with potassium cyanide, the precious 
metals being afterwards deposited elect roly tically. They 
may with advantage be agitated with heated air during the 
treatment with hydrocyanic acid and potas.sium cyanide, 
llie solution containing the precious metals may be passed 
over a bed of charcoal which has been treated with iron 
sulpfiate, the bed being within an electric circuit of high 
amperage and low voltage, whereby the precious metals are 
<k*posited. — W. G. M. 

Ores \ Apparatus for Treating . Z. B. Stuart, Los 

Arigeles, Col.. U.S. Fat, 719,273, Jan, 27, 1903. 

A TANK, is provided to hold the mixture ; air is mixed with 
the mass in the tank, and the mixture is passed with a 
further supply of air through a circulating and mixing 
arrangement, from which it is returned again to the tank. 
Mean.s are provided for regulating the height of the suction 
pipe. The tank has a concave perforated bottom with a 
conical part projecting upwards from the centre. Below it 
is a perforated box with a filtering cloth. — W. G. M. 

Ores ; Process of Extracting Metals from . 

Z. B. Stuart, Los Angeles, Cal. U.S. Pat. 719,274, 
Jan. 27, 1903. 

Thk ore is agitated with cyanide, water, and air in one 
vessel, and is then further agitated in another vessel, after 
which it is filtered in the first receptacle (jc f preceding 
abstract). — W. G. M. 

Ores; Process of Reducing . M. Butbenburg, 

Philadelphia, Pa. U.S. Pat. 720,490, Feb. 10, 1903. 

Comminuted ore of volatile and non-volatile metals, mixed 
''ith a fluid hydrocarbon, is sprayed by compressed air 
from the extension of a hopper passing through the roof of 
a horizontal furnace into iu highly-heated combustion zone, 
where the mixture inflames, and the reduced non-volatile 
metal is received by a bath of molten ** magma occupying 
the hearth, from which '* molten magma charged with 
r^uoed metal is progressively withdrawn.” Provision is 
also made for collection of the volatile metals. (See also 
Lag. Pat. 18,567, 1901; this Journal, 1901, 1218, and 
<^)nipare this Journal, 1902, 621 and 1402) E. 8. 

Ore Roaster. F. C. Roberts, Philadelphia. U.S. Pat. 
720,969, Feb. 17, 1903. 

An ore-roatling furnace consisting of two parallel, rcc- 
tA^lar stniotares, side by side, separated by a space, each 
^Dtaming a longitudinal series of independent roasting- 
naniners and a series of two-storied independent combustion 
^ waste,product ehambm; anilwiy deUtering oio to 


the shoots of each series of xonstmg-ebaSiibers ; and a 
railway at the bottom between the two strantures for 
removal of the roasted on (see also Bng. Pat. 6368 of 
1902; this Journal, 1909, 1081).~>11. B. j 

Furnace. S. P. Smith, Waterford, N.V. U.S. Pst. 719,271, 
Jan. 27, 1908. 

Tub furnace is domed and closed at the top ; the flue 
projecting into the space below the dome is provided with 
an cuter jacket through which uir is admitted. Speeial 
provisions are mode aUo in other ways for heating the air. 

-^W. G. M. 

Blast- Furnaces ; Method of introdtieing Carbon, Fluxes, ^'c. 
into — . W. J. Foster, Darlastoo, Eng. U.S. Pat. 
719,320, Jan. 27, 1903. 

Skk Eng. Pats. 9346 of 1900, and 4147 of 1901 ; this 
Journal, 1901, 903 ; 1902, 349. — W. G. M. 

Furnace Apparatus [Ores, Metals, jrc.]. F. )!. Foote 
and T. W. Robinson, (Chicago, 111. U.S. Pat, 720,125, 
Feb. 10, 1903. 

This apparatus comprises a furnace in combination with 
one or more ore bius provided with heating-jackets, one or 
more stoves or combustion-chambers, and conveying appa- 
ratus constructed and arranged to convey the material from 
the bins to the top of the furnace. An offtake flue con- 
ducts the combustible gases from the top of the furnace to 
the lower portion of the combustion-chambers, and the 
products of combustion are led from these chambers 
through conuecting flues and passages to the heating-jaokets 
of the bins. — R. A. 

Zinc Smelling Furnace, J. P. Cappeau, Joplin, Mo. 
U.S. Par. 720,664, Feb. 17, 1908. 

“ 'J'he combination with a zinc-smelting furnace, of a series 
of air-pipes arranged at intervals at the front of the furnace, 
a main air-passage adjacent to the lower ends of the air- 
pipes, communicating with them, and open at its ends to 
the outer air, discharge-ports in the air-pipes communicating 
with the' interior of* the furnace adjacent to the retorts, gas- 
pipes arranged adjacent to the discharge-ports, and means 
for conveying gas to said pipes, whereby air and gas are 
conveyed and distributed at numerous intervals to the 
furnace adjacent to the retorts.” (See also U.S. Pat, 
691,112, Jan. 14, I9u2; this Journal, 1902, 483.) — K. S. 

Welding Compounds ; Process of Manufacturing — — . 
P. Vervaet, Paterson, N.J. U.S. Pal. 720,800, Fob. 10* 
1903. 

Molten glass and molten borax are associated to form a 
homogeneous mass, which, after cooling and hardening, is 
reduced to a powder for the purposes ol the invention. 

— E. 8. 

[Meial] Cleaning and Polishing Compound, P. Levi, 
Brooklyn, N.V. U.S. Pat. 721,053, Feb. 17, 1903. 

A MIXTURE of paraffin Oil, 8 galls. ; water, 2 galls. ; and 
antimony trichloride, 2 oz. Finely - divided antimoi^ 
oxychloride precipitates and hydrochloric acid are set fre# Hl 
the compound, the former oonstitucing the polishings 'liifll 
the oil and acid, the cleansing agent. — E. S. 

French Patents, 

Iron Ot es ; Enrichment of , R. Renard and A Becker. 

Fr. Pat. 322,504, June 27, 1902. 

See Eng. Pat. 14,970 of 1903 ; this Journal, 1902, 1888. 

-J. H. C. 

Aluminium; Manufacture of W. RObel aud 

N. Bernstein. Fr. Pat. 822,858, June 20, 1903. 

ClatIs heated to about 1800® C. and afterwards ground 
up with phosphate of lime or some substaooe containing 
that body, sulphuric acid, and a hydrocarbon such aa 
petroleum. The mixture is covered with a layer of carboA, 
placed ih covered crucibles and heated to 1000^ or evaii 
2000® C. 
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Nickel and Copper ; Treatment of Minerala containing 
^ p/l^non. Fr. Pat. 822;430, June 20, 1903. 

See U.S. Pat. 709,977 of 1969; thi« Journal, 1902, 1281. 

H.C. • 

Copper Moiite ; Reduction (f . G. Mitcb«Il. 

Fr. Pat. 322,796. July 3, 1902. 

See U.8. Pat 705,109 of 1902; this Journal, 1902, 1081. 

— J. H. C. 

X1.-ELECTE0-CHEMISTEY AND 
ELECTEO-METALLUEaT. 

(^.)— ELKCTRO-CHEMISTBY, 

EiroLiSH Patent. 

Plates; Manufacture of Plante Klectric Accumulator 

The Accumulator Induslrics, Lwl.I .Wokin^^, and 

J. J. H. Hunte, Charlton. Kng. Pat. 6304, March 14, 
1902. 

Lead plates of suitable form are subjected to the chemical 
action of oxygen and chlorine by passing a current through 
^em arranged as anodes in an electrolyte consisting of a 
solution of an alkali sulphate, such as sodium sulphate, in 
lybigh is dissolved a chloride of a metal, preferably sodium 
chloride, and a permanganate of u metal or sulphate of 
manganese, whereby chemical compounds of lead with 
oxygen and chlorine are produced. A current is next 
passed through the plates arranged, as cathodes in an 
electrolyte consisting of a solution of sodium sulphate and 
s^ium chloride, whereby the compounds containing lead 
and chlorine are broken up, the chlorine completely 
removed, and the higher oxygen compounds reduced to 
lead ami its lower oxides, and the original plates are 
converted into plates with a core of l^ad over which a 
porous mixture of reduced lead and lead oxide is laid. The 
plates are subsequently charged, arranged us anodes in an 
electrolyte. — G. H. K. 

United States Patents. 

Battery ; Storage — . C. H. Kverett, Atlanta, Ga. 
TLS. Vnt. 719,315, Jan. 27, 19()3. 

The battery plate has a support with arms extending 
laterally from it, the arms being uncounccted at the outer 
e'Uds, but having corrugated sheet metal strips mounted 
upon them, with perforations to allow of the electrolyte 
circulating in the interior of the plates. — W, G. M. 

Battery ; Secondary . [^Central Electrode, F. 

Buchanan, Dayton, Ohio, *U.S. Pat. 720,321, Feb. 10, 
1908. 

The battery is formed of three or more concentre, tubular 
le44> ^ecrtrodcs, the outermost constituUng the oomainiug 
ooU, ahd ^viug suitable spaces on its inner side for the 
aotiTA miiiterial. The central electrode has similar spaces 
oil its outer surface, and it aod the outer tube constitute 
each an electrode of single polarity. A concentric tube 
intervenes between the other . two, and supports the active 
material on both sides, constituting bipolar electrodes, and. 
dividing electrolyte from the other cells.* Means are 
provided for insula^g and maintaining the tubes in suitable 
relative ppsitlams. — G. H. B. 

Pldiee; Procees of Preparing Storage Battery . 

H.. Chamberlain, Assignor to Gnuld IStorage Battery 
Co., bo^ Of Now York. U;8. 1P4t. 720,396, Feb. 10, 
X908. 

THB^pliitee are '^xpoied tO electrolytic kctiorl as anodes fn d 
solu^ capable of dissolitiiig lead, such as* nitric acid, 
wbasaby lliey mc^^loaHed aisd‘'roi:^ and a solution’ oft 
leadoifT piodnoed; whleh is their ^Moposited On ' a'imthodO,^ 
and the anodes are removed and formed. — G. H. R. 


Diaphragm; Ele^plp$ic ~t, nmf Proeees of Making 
Same, H. Boilmam Philadelphia, Pa., U. 8 .A. U.S. 
Pat. 720,741, Feb. 17, 1908. 

Poke us el^trolytic diaphragms 6 f hardened, inert gam or 
rubber are made by mixing crude rubber, sulphur and 
, potassium sulphate, moulding and hardening (vulcanising) 
the * misFture, and afterO’ards dissolving out the soluble 
potassium sulphate. — W. C. H. 

Materials from Fluids; Apparatus for Elect ro-endosmo- 

. tically freeing . B. Schwerin, Berlin; U.S. Pat. 

720,186, Feb. 10, 1903. 

See Kng. Pat. 22,801 of 1901 ; this Journal, 1902, 1335. 

— GvH.R. 

Water ; Apparatus for Decomposing , by Electrolysis, 

W. F. M. McCarty, Hookyridge, Md., Assignor to A. 
(Coppell, New York. U.S. Pat. 721,068, Feb. L7, 1903. 

Two upright wiiter-jacketed tank^ each coutiiiu an elec- 
trode, suitably oopported, the upper end of which is located 
between the upper and lower edge of a cooduit which 
connects the tanks about half-way up. There is an inlet 
that can bo closed in one of the tanks above its norm^d 
water level, and a water-supply pipe communicates with the 
other.—G. 11. K. 

French Patents. 

Accumulators; Electric . P. E. Placet. Fr. Pat. 

322,431, Jan. 20 , 1903. 

A VERY thin sheet of lead is wrapped many times round a 
core of lead or lead alloy of any suitable shape — hollow, 
flat, round, or square — and is then perforated with a great 
number of holes H) allow of the circulation and chemical 
action of the electrolyte. The whole is then enveloped in 
an elastic tissue sewn through and through, so as to form 
rows of stitching in order to prevent the displacement and 
fall of the spongy lend and ]>eroxide. — G. II. K. 

Insulated Wires ; Manufacture of . J. A. Heany 

(John Allen). Fr. Pat. 322,448, June 24, 1902. 

'rais is a machine for the manufacture of insulating 
wires by the process described in Fr. Pat. 322,449 (see 
following abstract). The hare wire is passed through a 
hath of the viscous material, and fibrous incombustible 
material— such as asbestos — is blown, by a current of air, 
on to the adhesive coating on the wire, the whole covering 
being then pressed on to the w'ire by passing between 
two pairs of grooved pressing-rolls placed one above the 
other, and at right angles to each other. The wire, coated 
with the adhesive, passes upwards through a pipe in the 
centre of a drum, which is divided into two main com- 
partments by a slanting partition, down the upper surface 
of which the incombustible material slides, and at the 
bottom of the slope is cut into shreds by a wheel witli 
projecting teeth ; from this wheel the material is passed by 
a conveyer, into a hopper at the bottom of which h meets 
a current of air, from a fan, which forces it on to the wire 
as it passes upwards through the centre of the drum. / 

Electric Wires ; Insulation of — . J. A. Heany.' 
Fr. Pat. 322,449, June 24, 1902. 

Tee metallic wire is first coated with a more or lessyiscous 
and adhesive paste of sodium silicate and maogane^n oxide, 
and on this coating fibrous asbestos is sprinkled, this ^oo'^j 
covering- being ijjterwards compacted and incorporate wjilj 
the underlying viscous paste by the appljcation pf, 
pressure. — W. 0. H. 

MatetHals for Metallic Surfaces or Con- 
ductors. J. A. Heany. Ff, Pat. 322,627, June 2 h 
‘ t902.;J ; / ; , ,• 

She Eng. 17^744, Jpamal, 190 fil^^'W 82 ; 

aho I 708j®00 H»d 708im 5 tiiia J«dcn*h 

1909,^979;wW':O. - ' . .< -ov-. ■ 





Itudi si.lMik'i ^ 

'Aeid-:M Fir0.PH»/ Iinilalift0'Cmf<^ 

June 24, 190*- 

See U.8. P«- 708.199 ; this Journal, 1909, 97^^ ^ 

. 

r^.f.iiitton of Metallic Surfacea or Wires, and the 
^ Preparation of Fibrous Asbestos for that Purpose. 
Ta Heai»yi 322.C2y, June 24, 1902 

Skk U.S. Pate. 703,198 i 703,200; 703,201; this Journal, 

1902, 979.— W. C. H, 

( J3.)— electro-met ALLU RGY. 

Sodium Amalgam} Electrolytic Preparation of 

K. S. Shephe^. J. of Phys. Chera., 7, 29-30. Chew. 
Centr,, 1903,1, [8], 435. 

Thk ordinary electrolytic method for the preparation of 
sodium amalgam Buffers from the defect, that the amalgam, | 
being lighter than the mercury, floats on the surface of ; 
latter and separates it from the electrolyte. The author 1 
uses an earthenware cell, tilled with mercury, which dips 
iust below the surface of a saturated solution of sodium 
chloride. If the cell has been previously boiled in sodium 
chloride solution, an average tension of 7 volts is sufllcient, 
as compared with 14 volts in the ordinarjr method. .The 
drops of water which soak through the diaphragm can be 
removed by blotting-paper; a more satisfactory method 
is to cover the mercury with a layer of fused naphthalene, 
the spirting caused by water coming in contact with the 
amalgam, being in this way avoided. Expehments were 
carried out at temperatures between 30 and 95 C., and 
with current densities ranging from 10 *5 10-4 amperes pr 
hO. decigrm. The best yield was obtained at the higher 
temperature. 3 he highest proportion of sodium contained 
in the amalgams prepared was 1 - G per cent.— A. S. 

English Patents. 

Metals and other Substances} Process for the Electric 

Heating and Refining of — — . C. A. Keller, Pans. 

Eng. Pat. 15,271, July 8, 1902. 

Ax auxiliary feed chamber is employed in connection with 
electric or other smelting furnaces, which takes the form of a 
tapping ladle mounted on a movable truck, enabling it to be 
moved close to each furnace of a battery, to receive its 
tappings, and to be passetl under a group or ^oups of 
vertical electrodes plunged into the fused material coming 
I'rora the furnace, to ^ace it in the electric circuit anfl 
maintain it at the requisite temperature for mixing and 
refining in the auxiliary chamber, and for subsequeiit 
casting into moulds. The successive tappings allow of a 
much larger quantity of melted material accumulating in 
the ladle than could be obtained for immediate casting, thus 
making lai;ge castings with a small quantity of material 
from each. The^ vertical electrodes are arrao^e^ ^ groups 
comprising two or more positive and negative electrodes 
respectively, each; group belonging to a separate “ regula- 
table ** furnace, so that an electrode can be replaced without 
stopping the operation. Another arrangement consists of a 
fupola, the frpnt ba^in of which replaces the ladle, ^d 
receives the fused material into which movable vertical 
electrodes descend, and maintain it at the temperature 
re«iuirM for refining the casting, and its direct trans- 
formation into steel. The second meltings or the refining 
of waste iron or steeh, Is eH^ed by intiodobin^ it into k 
preliminary bath of suitable combosition, contained hli a 
ladle provided with movable electrodes which permit of 
melting with currents' the itehal strongth without sudden 
fluctuations.— G. H. E, . . , 

anad } Uedwe&6is of hyi EUd^tibal' HeatinyMSts^ 
--^Jtrati^tkerefdf!: • £ G. Acheikftf^ IttWijK.Y. 

Eng. Pat. 27A79, Dec. 9, 1902. v ^ 


m 


rnHi Appiiriftm»/or ' y 

'• E-f 8:' -BJaiclw; H*8**»i 

Dm. 81, 1901. ,11 > j 

A coinratnEMT form Of unipolar dynamo dowiO' mMitoj 
applicable for the elactrolylic. depo»ition of onppWf.SfW*. 
.Other bM its armature in direct electrical connection 

with the posiiiva or negative electrodes of an electrolytic 
cell. The oathodesp in the form of concentric cylin<WcnI 
shells, are suspended from a disc fixed ou the vertical 
rotating shaft, and dip into a cylindrical lank, on the 
bottom of ‘whioh are fixed the anodes which also 
concentrioi* cylindrical shells standing up between the 
cathodes. Erom the periphery of the disc, whwh extends 
beyond the ooW, a flange projects downwards, and 
between the poles of a cylindrical electromag|aet sttfrouna- 
ing the cell, it dips into a tank oonUining an alloy of 
mercury and lead. A cylindrical cqndoctor is carried' from 
the trough vp the air gap of tfie magosr, and thence to the 
conducting walls of the cell. Upon rotation of the disc, 
an eleetro-motivc force is sot up between the upper and 
lower parts of the flange, and the cathode cylinders, being 
in electrical contact with the upper part of it, a current is 
generated which passes from the mercury alloy to the 
anodes. From these it passes through the electrdWte to 
the cathode, and back to the upper part of the flange, 
causing a deiMMut of metal on both sides of the catliode. 
It is claimed that as the metal is deposited ou'jmnVWg 
cathodes from statioiiHry anoiles, a very rapid rate of deposit 
can be attained without the necessity for using, pumps, for 

I the rapid circulation of the electrolyte.— »G. W. K. 

j United States Patent.' 

! Furnace ; Electric — . [Ouea.] J. tiammond, „ 
j New York. U.S. Pat. 720,024, Feb. 10, 1903. 

; The oven in this electric furnace comprises a casing formed 
of upper and lower sections, a dome-muflie bciog removably 
; incased in, and supportedl by the furnace.' The Idwer 
! has separable slabs incased in it, the middle one beii^ 
i movable vertically and laterally. ^ It is electrically wired,’ 

■ and means are provided • for carrying a constant current t^ 
i it, and for making an air-tight joint between the upper and 
I lower sections, and between the inner and op^r pertions 
' of the latter. The oven has a yerticallysnoyabln . bottom,. w 
1 vertical turn-post, and n: support, connected by a piyot, 
with them to admit of. vertical and 
j the bottom which has guides of diflerent lengthi^..^fo^ 

I directing its movements, Und fbr allowing it to .swmg 
i laterally in one direction only, A counM^' Wf 
; attached by a fulcrum to the turn-post, normally holds 
1 the oven bottom in aA elevated position^ hod wsrvus ns a 
handle for manipulating it, and an arm dd the lever iUHW 
the bottom in a depressed position. The cover ^ of the 
easing is composed m n .crowd and a lower portion, the 
lower edges of the foiraer being copfiti^d ip rocessw in 
the upper edges of the lower part, and a hinge joint 
between them comprises Iqgs, a sleeve .secured tp onp of 
them, and loosely fitted ini t^e other^ n pM passing thi^h 
the sleeve and electrically insulated froih and haying a 
binding post at one end, and <ilaii)p-uuts tno.othe^ 

Fkkiich Patent. 

MelaU and other Smbstances, Prooeu /or the Elee^ 
UefUing. f--i A-, *^**^*'‘^n 

322,700, July 2, l9Q2. j,. . ^ \ . ^ 

8incBilg.Pitt.'l9;271,'190ri icfol. 

^ OKA 'i- 

J i'*. r- . n no 

£Ut4r.a^at{me/:UoU„$atur^Ftqilh4m 
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d«t«niUMd Ae lolability of pure tetium oteote in beoswir, | cooling, Allowed to stond for SI— S3 hour*, with frequent 
to which had baen added amall quantities of absolute ' shaking. An aliquot portion (30—50 c.c.) of the liquid 
alcoholp 95 per cent, alcohol, apd 99} per cent, methyl | . was then rapidly filteretl, the solvent distilled off, and the 
alcohol respectively. The barium oleate was heated with I residue weighed. The results obtained, are givon in the 
the solvent till completely dissolved, and the solution, after ! following table : — 


Solubility of Pure Barium Oleate In Benzene, with Additions o(— 


Absolute AIcohoL 


' 

95 per Cent. Alcohol. 

m per Cent. Methyl Alcohol. 

Amount of 

Amount cf 


Amount of 

Amount of 


Amount of 

Amount of 


; Alcohol 
added to 

Barium Oleate 
contained in 

Tempe- 

Alcohol 
added to 

Barium Oleate 
contained in 

Tempe- 

Alcohol 1 

added to { 

Barium Oleate 
contained in 

Tempe- 

. 100 o.c. of 

101) c.c. of 

rature. 

100 c.c. of 

100 C.O. of 

raturo. 

100 c.c. of 


rature. 

Bensenc. 

Solvent. 


Benzene. 

Solvent. 


Benzene, 

Solvent. 

c.c. 

Gnn. 

°0. 

C.c. 

arm. 

°C. 

c.c. 

Grm. 

® C. 

6 

0*010 

9—10 

5 

0*018 

9-10 

6 

0*018 

9-10 

5 

0*013 

ir« 

5 

0*020 

11 

5 

0*013 

11*3 




6 

0*02.3 

11*6 





j 20 

0*i)49 

; 10 

*20 

0*6.14 

io 


1 


100 

0*080 

i 9*5 

i loO 

0*05.1 

10 




200 

; 0*032 

1 9*6 

! 200 

0*052 

9*5 




200 

0*028 

9*6 


•• 

i 

1 

i 

1 Pure 95 per 
cent, alcohol 

1 0*022 

1 11 

( Pure Wl per 
•J cent, motliyl 

C alcohol. 

1 0*010 

11 


(See also Lewkowltsch ; this Journal, 1900, 381.) 

—A. S. 

Disinfectant Soaps, F. Tonziir- Monat. f. pr. Derm., 
1002, 348. Pharm. J., 1903, 70, [1704], 233. 

Tbi author coucludes, from the results of experiments, 
chat the addition of disinfbctunts to soap is useless, as, 
when mingled with the latter, they appear to lose their 
specific action. — A. 8. 

P^NGLISH PaTKNTS, 

Fats or Fattjf Oils ; Process for the Purification of . 

J, Kliment, Vienna. Eng. Pat. 3104, Frb. 7, 1902. 

The fat, after treatment with alkalis or alkaline salts, 
is subjected to the action of superheated steam to remove 
volatile aldehydes, terpenes, &c., aud also to a process for 
separating non-volatile impurities, such as heating the oil 
to a temperature above 100^ O., or treating it with 
substanoes that combine with the impurities (e.^., com- 
pounds of alkaline-earth metals'), or with a solvent («.</., 
acetone) that will dissolve the oil and precipitate the 
impurities. (See also U.8. Pat. 719,014 of 1903; this 
Jourual, 1908, 218). — C. A. M. 

Fish Waste and other Oil-yieldable Material; Rendering 

Or Reducing Apparatus suitable for Treatment of . 

B. Haddan, London. From £. R. Kdsoo, Cleveland, Ohio, 
U.S.A. Eng. Pat. 18,741, Aug. 26, 1902. 

Sbe XJ.S. Pat. 707,667 of 1902 j this Journal, 1902, 1238. 

— C. A. M. 

JFVsA Waste and other Matei'ial capable of Yielding 

Chrease, OiU or Gelatin ; Treatment of , R. Haddan, 

London. From £. R. Edson, Cleveland, Ohio, U.S.A. 
Eng. Pat. 18,742, Aug. 26, 1902. 

Sbb U.8. Pat. 707,566 of 1902 ; this Journal, 1902, 1238. 

- C. A. M. 

United States Patents. 

Oil fi'om Seeds $ Apparatus for Automatically Extracting 
— . A. B. Lawther, Syracuse, N.Y., Assignor to F. (). 
Swannell, Chicago, 111. U.8. Pat. 720,532, Feb. 10, 

1903. 

Tan meal from the seeds is heated and comDressed through 
an opening by means of a special pluqgpr which extrudes it 
on to a travelling table, whera it is cut off into cake lengths. 
Baoh cake is then mechanically wrapp^ in its cloth and 
conveyed to the chamber of a press which works vertically 
with a step-by-step motion, pressing etch in turn. Or 
the eakes may be conveyed to ehawbers oo a rotating 
table which brings them each hi turn under a series of 
bydraiilio pr esses raised and lowered by hydraulic 


cylinders, set in action by the cylinder moving the turn- 
table. Or a series of hydraulic presses may be cairied on 
a turn-table. — C. A. M. 

Soap ; Apparatus for Manufacturing . J. Sehwechler, 

Philadelphia, Pa., Assignor to W. Cavenugb, New York. 
U.S. Pat. 720,535, Feb. 10, 1903. 

Tbe soap is “ formed ” by being forced through a plate 
attached to the discharge nozzle of the apparatus. This 
plate has an opening with bevelled walls, one of which 
may be flat, whilst a “ core meml>cr^* attached to its face 
is deflected so as to be in a line with the opening. 

— C. A. 

Fbench Patents. 

Grease I Elastic’} forMechanical Applications. C. Repin. 
Fr. Pat. 322,716, June 2U, 1902. 

About 40 per cent, of elecococca (tung) oil is added 
to a fat or fots solid at the ordinary temperature. 

— C. A. M. 

Fats ; Emulsification {^Saponification} of . 

F. Perrelet. Fr. Pat. 322,777, July 4, 1902. 

I The fat, liquefied by heat if necessary, is forced out by a jet 
i and at the moment of issuing impinges upon a current of 
the reagent (acid, base, &c.) forced out from an opposite jet, 
the substances being thus reduced to an extremely fine 
state of division. — C. A. M. 


Xm -PIGMENTS. PAINTS: EESINS. 
VARNISHES: INDIA-RUBBER, Etc. 

(.4.)— pigments, paints. 

United States Patent. 

Lead Pigments ; Process of Manufacturing . A. C. 

Charlier, Glasgow. U.S. Pat. 720,670, Feb. 17, 1903 

White-lead is produced by treating litharge, in contact 
with acidified water, with carbon dioxide at a pressure of 
about 200 lb. (See also Eng. Pat 5,637 of 1902 ( this 
Journal, 1902, 1285.)— C. A. M. 

(B.)— RESINS, VARNISHES. 

Enqlisu Patents. 

Linoleum or like Material; Manufacture of ■ . d. 

Mensik, DcuUchbrod, Austria. Eng. Put. 9211, April 2L 
1902. 

Caseik, glue, or other proteid substauee of 'Ukc nature 
^wlv^ in an aqueous solution of a bygrosqppic aalt 




JOUBKAJi AND PATENT Lrr ilBAllJB^U€t> XtH, XIV:, A XTt. ^ 


magiMtiam chlorido, sino chloridei &c.) and the solution 
ooaj^ated by the addition of oak-wood extract and mixed 
with rosin soap or a soapy oil or &t.. and a large amount 
of powdered cork» wood pulp» or sawdust. A smalt 
proportion of formaldehyde t^bout 5 per cent.) is then 
added to prerent swelling, and to render the material ! 
insoluble, and the mass pressed and rolled into sheets j 
with or without the addition of any fabric, such us paper, ! 
jute, Ac. — C. A. M. ■ 


Umitbo States PAtiirr. 

Tannin Brtracta Process qf Making Decolorised . 

G. Klenk, Hamburg, Germany. u.S. Pat. 720,157. 
Feb. 10, 1903. 

5 Journal, 1902, 

14C2.— K. L. il. 

French Patent. 


Water-proofing Composition [for Textile Fabrics^ 
XeomcrJ, G. F. Newman, Peel Forest, Canterbury, 
NewZe^and. Eng. Pat 28,410, Doc. 28, 1902. 

A MixTUKR, in approximately the proportions named, of 
boiled linseed oil (Ij gulls.), castor oil (J gall.), sulphur 
(3 oz.)» aod driers (2 lb.) is boiled for three to live 
minutes, and after slightly cooling, applied to the fabric so 
as to form three coatings, the material being dried between 
each application. — C. A, M. 

(C.)— INDIA-RUBBER. 

Rubber-Plant of Lower Congo. E. D. Wildeinan. Comptes 
rend., 136 , [6], 899. 

The author points out that most caoutchouc-bearing plants 
belong to the species “ A/iocynaces,” but ought to be 
divided into different classes, and not wholly placed under 
the one head of “ Landolphia.** 

A botanical description is given of a plant which comes 
from Lower Congo. It appears to belong to the class 
(Jlitandra^ and to resemble closely Clitandra orientalis, a 
native of German East Africa. The caoutchouc is extracted 
from the plant by boiling with water. 

The author states that he hopes later on to furnish some 
account of the commercial value of the rubber-bearing 
plants of Clitandra, among which may be mentioned 
C. Uenriquesiana and C. cirrhoaa.-^T. F. B. 


[Artificial Horn, Shell, ^c.] ‘‘ Galalith ** ; Manufacture of 
Cie. Fran^aise de la Galalith. Fr. Pat. 822,554. 
June 27, 1902. 

Galauth prepared accordin^f to Fr. Put. 292,705, by the 
action of alkali-lye on casein, is further modided for 
spmal purpose* by mixing it with alkaline extracts of 
epidermal tissue of various kinds. — R. I.(. J. 


IVI.-SUQAR, STARCH. GUM. Etc. 

Nii^^ar Beet} Respiration of the . F. Strohmer. 

Oesterr.-ung. Zeits. Zueker-Ind. u. Landw., 31, 933— 
1009. Chem. Centr., 1903, 1, [8], 471. ' 

In order to ascertain the causes of the loss of sugar 
on keeping beets, the author made a series of quantitative 
experiments as to the influence of certain conditions on 
the respiration. He concludes that whilst a loss of sugar 
during the storing of beets cannot be prevented, it can be 
appreciably diminished if provision l>e made for the 
presence of the small amount of cold air required for 
maintaining the necessary respiration, and the tempera- 
ture be kept low, though not under - 1® C.— A. S. 

Maltose ; Detection of Small Quantities of , in 

Presence of Glucose. L. Grimbeit. XXIII,, page 882. 


C. O Weber. Gummi- 
(See this Journal, 1908, 


Rubber / Drying of Washed — 

1908, i?; [22], 478. 

319 .; 

The bulk of the water to be removed from washed raw 
rubber sheets is on the surface of the sheets, and can be 
removed, by the use of a vacuum drying chamber, within 
30 minutes, whereas one and a half days would be required 
in an ordinary drying room, maintained at u temperature of 
60'- 0. The water enclosed in a shedt which is already dry 
on the surface, is not removed so quickly hy au increase o# 
temperature as one would expect, since it can only escape by 
diffusion through the caoutchouc septum. The rate of 
diffusion is influenced more by the composition of the 
atmosphere surrounding it than by its pressure and tera- 
peratiire. In a vacuum-chamber the atmosphere is prac- 
tically water-vapour, and is therefore most unfavourable to 
a rapid rate of diffusion. The author therefore suggests, 
that the raw rubber sheets should first be placed in a 
vacuum chamber to remove surface moisture, and then 
removed to a drying room, in which the air is made to 
Circulate, to remove the enclosed water, the incomiug air 
being entirely free from wafer- vapour. 

Ho 1 * of opinion that porosity in finished goods is much 
more frequently due to the composition of the mixing* 
used, especially the quantity of sulphur, than to moisture in 
f ^ simple thing to produce goods 

e porosity, from mixings oontaining 10 per 

cent, of wafer.— J. K. B. or 


E.VOL 18 H Patent. 

Maltose Syrups and Sugars ; Process of Producing 
C. B. Duryea, Sioux City, U.S.A. Eog. Pat. 22,637. 
Oct. 16, 1902. 

This process consists in healing the starch with a very 
dilute aeid so as to produce “a thin boiling or modified 
starch neutralisiug the acid, treating the mass with malt 
or malt extract, “and finally separating the maltose from 
the mass.” — T. H. P. 

U.MTKD States Pate.nts. 

Evaporating Apparatus [Nw^ar]. O. M. Nil son, Mans- 
field, La. U.S. Pat. 720,465, Feb. 10, 1903. 

The syrup reservoir is arranged within and heated by a 
furnace, from which the products of combustion pass 
upwards through a vertical drum, and dlen through » 
horizonUl flue arranged beneath tho clarifier. The reservoir 
is connected to the clarifier by a series of normally heated 
tubes located wiihin the drum, and also by a series of 
Dormitlly cool pipes outside the drum, this arrangement 
serving to efiect the circulation of the syrup. (See also 
U.S. Pat. 698,733; this Journal, 1902, 783.)— -R. A. 

Cornstalks or Analogous Plants} Manufacturing Products 

from . G. R, Sherwood, Chicago, 111. U.S. l^t. 

720,050, Feb. IT, 1903. 


XrV.-TANNING: LEATHER, GLUE. SIZ] 

English Patentp. 

leather. Artificial; Manufacture of . G. S. Falk 

Pha»d*pfcia, U.8.A. E 

Fat. 26,596, Dee, 2, 1902. 

See u.S. Pat. 714,791, Dec. 2, 1902 1 this Journal, 1908, 

— fi.L.J 

IVofayrogt., CMfo$Ui<m Xaittir], G. P. N« 


The pith of the stalks of Indian corn is separated from tho 
shell, and digested by boiling in a suitable chemical soln> 
tion nntil a plastic and adhesive or gluticous substance in 
formed. — W. P. S. 


Oofnstalks or Analogous Plants; Manufacturing Prudacta 
from — . G. R. Sherwood, Oakpark, III., Assignor to> 
National Fibre and Cellolose Co., Chioago, 111. U.S. Pat. 
720,851, Feb. 17, 1908. 

The pTodnet claimed, is obtained by mixing, in any dotfitifA 
propt^on, the snbsianoee formed on separately digeetidg 
the pkh and fibrous portions of the stalkaof Lodkifidora ^ 




feoMtii ; Sehnviaur of — , in Mineral Nutriticr Solu- 
tione. A. Kofnoivic:^. 5C«itii. landw. Ver*. We«. Ost., 6, ; 

^ 1003, 1, [8]t 475. , 

'ms AutWi bm examioM lb© Whavjour of yariom yeasts j 
) molasseB solutioss. With certain kinds of yeast the i 
iroduptioD of a reddish' yellow colonriog joaatter. was | 
haerved^ the formation being dependent upon the pr^- 
ebce and amount of magnesium salts* llie amount of 
tbtassium salts is also 6t some iuduenoe, whiUt certain 
rganlc compounds, #*’</., asparagine and tartaric Ocid, have ‘ 
> prejudicial effect on the formation of the colonriog matter, 
'he presence of a large amount of potassium salts f^etards 
be fermentation; the retardation is, in general, greater , 
rith salts of low molecular weight, but the degree of dis> 
ociatibn of the salts also appears to have an effect. If 
he amount of potassium salts added is not very great, the 
east soon becomes habituated thereto, and with lower 
Qiicentrations the fermentation is even favoured. Varia- 
ions in the amount of petassium salts present, such as 
ecur in the mashes of the molasses distillery, can 
ppreoiably influence the course of the fermentation. 

Tlie multiplication of the yeast cells is strongly diminished 
y the presence of a large quantity of a potassium salt. 

11 nutritive solutions containing equal amounts of potassium 
alt#, the degree of propagation is approximately the same. 
i considerable degree of fermentation with vigorous 
volution of carbon dioxide was not observed. The author 
lonflrms Wildiers* statement that the presence of certain 
•rganus compouuds is necessary for fermentation, if by the 
atter a perceptible evolution of carbon dioxide is uuder- 
lood. Ho concludes that, whilst the presence of other 
irgauic compounds besides sugar is not necessary for the 
propagation of the yeast, yet these compounds have a great 
nfinence on the rate of propagation and, still more, on the 
ermentation. — A. S. 


3eer Yeaet g Influence of High Concentration of Salts on 

ike Aciivity of . A. J. J. Vandevelde. Bull. Acad. 

roy. Belgique, 16, 374—384. Chem. Centr., 190.3, 1, 

run author added sodium, potassium, ammonium, calcium, 
Ad barium chlorides ; sodium, ammonium, and magnesium 
lulphates ; sodium chlorate, sodium thiosulphate, and 
nmnoniom nitrate np to a concentration of one>tenth ; and 
lisodiura phosphate and potassium ferroo.vanide up to a 
loneentration of one^twentieth of a molecular weight, to a 

X r- yeast solution. The course of the fermentation was 
wed. by determining the amount of carbon dioxide 
ivolved. It wa# found that the high concentrations of 
tall# somewhat retarded tbe fermentation, but that, after a 
nrtaio time, the same amount of sugar was destroyed as 
It a solution to which no salts bad been added. — A. S. 


Fwigig Knzynies in fermentations by Fission . 

B. Baohner and J. Meisenheimer. Ber., 1903, 36, [3]i 
634 ~^ 638 * 

rififi isolation . of . tho fermentative enzymes of the flssion 
aogi (bacteria) in the form of expressed cell juices was 
abandoned on account of the difficulty of obtaining suffi- 
liebt celt material vHlh which to work, Keeourse was 
hefefeteliad to the method 'of killing the cells, without 
idsii^ying'^thh diisyfees; hf treatment with bcetone. 

Lactic Acid Fermentation , — Pure cultures of BaciHm 
the . baclUus c^oncemed in souring distillery 
dblffids, made and Jthe.cdlls ivefe separated' by* tjenm- ‘ 
the lattet wms' then; treated with acetone, and ^ 
itM. Pordbbii ware tritiirated with 

lure sand and a little water until tile cells Were btokeii*up. ! 
%e mUtiire wim iidrtkiaalutiwwiWf. earnmn^st j 

«P.C* for femr daysi ti»e fr 

h all cases n distinct qnimtHy of lactfe4imdi^ lumdliecd, ; 


and tlii yitid Was very materiaHy timroa«dd 

ol esh»tkm carboiiateduriQgfementiatlon, O*0 grmv;Cff.ema* 
laelateheilig isolatsd from the prcsluots of the.aetmnf tw 
6*^5 gnus, of dry cells. 

Acedc /•emwfifatmn.— The bacterium of beqr yw^^ar 
was employed, the films being coUeoted from .tiie snrf^b 
of the eulture liquids and treated directly with acetone^ 
The drie«l, dead cells were triturated with sand and kieseU 
guhr, and digested for three days with 4 per cent. j|lcobpl 
at 30° C. in presence of toluene. Hero also the pretence 
of ealcinm carbonate bad a; marked effect^ on the yferd->t 
0*4 grirtv of acetic acid was recovered by distillation fibm 
the products of tbe action of 8* 7 gnus, of dry bacteria. 

; — tJ. F. B- * 

Enzyme tthirh Effects the Anaerobic Respiration (f the 
Cells of the Higher Plants and Animals ; Isolation of 

the . J. Stoklasa and F. Czerny. Ber., 1903, 36, 

[3].62t— 634. 

The authors have succeeded in separating, from higher 
plants and from some of the organs of the higher animals, 
an enzyme capable of inducing vigorous fermeutation in 
solutions of dextrose or Jevulose. The method used for 
isolating the enzyme was Albert's modification of that of 
Buchner, and the materials treated were sugar beets (^Beta 
vulgaris)^ potato nodules (^Solanum tuberosum') t peas {Pisum 
sativum)^ Wd', ox lungs, and various organs of the dog and 
goose. The relation between the amounts of carbon dioxide 
aud alcohol formed in the fermentations brought about by 
the enzyme, thus obtained, is the same as exists in yeast 
fermentation. The experimental results show that the 
fermentative euzyme is secreted by the plant coll during 
normal respiration. There is hence a genetic connection 
between aerobic and anaerobic respiration. — T. H. P. 

Barley ; Determining the Germinative Power of . H. 

Fichtner. Alleem. Zeits. f. Bierhrau. u. Malzfabr., 31, 62. 
Chem.-Zeit., 27, [13], Kep. 44. 

Urban recently proposed that the germinative power of 
barley should be tested by boiling the corns a few minutes 
in water aud then applying pressure. Such of them as 
allow the embryo to protrude under this treatment are to 
be considered as capable of germinating, the others not. 
The author, however, finds that the results of the Urban 
test are unaffected by boiling the corns for 12 hours in a 
1 per cent, solution of mercuric chloride, which certainly 
destroys the vitality of the embryo. In certain other samples 
where the Urban test gave 98 — 100 per cent, of genmnating 
corns, pnictical tests showed only .Ol — 76 per cent. $ hence 
the former method affords no reliable indication of the 
germiuative power. — C. S. 

Malt Worts ; Influence of Various Conditions in the Malt 
on the Composition of — . E. dalowetz and G. Ewald. 
Woch. f. Brau., 1903, 20, [lo], 109—111. 

A SAMPT.E of pale brewery malt was subjected to a series of 
mechanical sortings according to the various factors dealt 
with below. Each grade was then mashed separately under 
identical conditions, and tbe results were compared amongst 
themselves and with the original malt. Special attention 
was paid to the composition of the worts with regard to 
residual apparent maltose aud dextrin after fermentation 
with Frohberg yeast. 

Influence of the Steeliness of the Endosperm. — The 
malt was graded by means of the diaphanoscope into four 
grades ranging from mealy to steely. The results followed 
the order of the gprades j the more mealy corns gave higher 
3 'ields of extract, smaller differences between the results 
from coarse grist and fine meal, higher percentage of 
maltose in the worts, more rapid saccharification, clearer 
and paler worts than the more steely corns. » After fer- 
oieatation the apparent residual maltose was practibally the 
Mrae for all grades; but tbe residual dextrin increased' with 
increasing steeliuess^ the differences being greathr with 
cc^rse grist than- with fine meal, owing to restrieied 
saecharilfeatioD. 

. .Af^Mfnoa of Length qf Acroapire, — Four grades weiio 
eor^d. out, wif, uirfer 8/8, 8/8, ayi,, kiid 1/1 ; Ac tw^ 
medium grades being by fer the mo^ ndmdrou^* '''The 
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i^ortest and ipwwths ol j^rospire gave •lightly 

higher jieldn ^ract thu the medium ^nidet, the 
tnalCMie of the #or«i‘ beihg p^a^cam' Identical . 
The ajppareiH imfchtiehted tnaltoKo deereabed ^ the length 
of die acrpfpire increased up to 3/4« but InereaM^ again 
iome^rhat in the case of the full-length The 

residual dextrin showed a steady decrease w'ith increased 
length of aorospire. The regulation of the growth of the 
Acrospire is one of the most important means of determining 
the character and attenuation of the beer ; the corns with 
‘fhll-length acrospii'es, being relatively “ forced,’* yield beers 
poor in dextrin and highly attenuated. 

Jrt/iuence of' the Size of the Com#.— The malt was 
separated into three grades by ineanK of sieves of 2*8, 2* 5, 
and 2*2 mra. meshes. The yield of extract increased with 
the site of the corns, the differences being considembly 
mater 'in the case of coarse grist than with fine meal. 
The apparent maltose in the fermented worts varied within 
narrow limits, whilst the residual dextrin increased slightly 
with the size of the corns. These conclusions relate, how- 
ever, only to the particular case under observation. 

Influence of the Material. — The malt w.na ground and 
sifted into husks, grist, and flour. The yields from the 
different portions differed considembly, as might be expected, 
but the carbohydrates of the fermented worts showed 
practically identical values.— J. F. B. 

Mushing } Relative Merits of the Short Hiqh-Temperalurc 

Process and the Three- Mash DecM'tiun Process of . 

Wiedliug. VVoch. f. Brau., 1U03, 20, [8J. 82—84. 

It has been asserted that the short, high-temporature 
mashiug process gives lower yields than the ordinary 
threc-mash decoction method ; the author’s experience 
shows, however, that practically identical yields are 
obtained, and that with a well-modified malt, the yield of 
extract depends not on the method of mashing, hut rather 
on the suitable running-off of the wort. A main condition 
of the short-raashing process is that, as soon as the first 
decoction has been boiled for five minutes, and the residual 
mash has to be brought to a temperature of 70^ C., careful 
attention should be paid to tlie thermometer, and the 
temperature of 70^ C. should be absolutely maintained for 
<me hour, with occasional stirring and admission of a little 
steam. 

No doubt, with a badly modified malt, five minutes’ 
boiling is not sufllcient to effect the gelatinisation of all 
the starch, but it is not difficult to ensure properly modified 
malt, and even ihe three-mash decoction process doea not 
give good yields if modification is deficient. The pro- 
portion of main wort to spargings is chosen so that if a 
final wort of 12^ Balling be required, the main wort should 
run off at 20° BaHing. The bed of grains should then not 
be disturbed, but treated with a small quantity of water at 
75° C. to wash out the strong wort. The grains should 
then be raked up and sparged with water at 81° C., allowed 
to settle for 20 minutes, and again drained. The grains 
are next agitated with boiling water and allowed to settle 
for 15 minutes, this liquor also being run off into the 
copper, in order to obtain the highest yield, the grains 
may receive another treatment with boiling water, and the 
liquor used for the next day’s brewing, beio^ kept over 
night at a temperature of 75° C. When working with the 
short-mashing process, the author has never been troubled 
with the straw-like flavour due to the husks, which is liable 
to occur with the three-mash decoction process due to the 
prolonged boiling of the mash. Windisch hat found that 
Igtea-cloadiness may occur in beers brewed in steam- 
eated coppers,. owing to the coils being situated so far 
from the bottom of the copper that the lowei^ pdrtioos of 
the wort never enter into fall ebuUUion, • The author 
eonflrms this fact, es^ially with the short-mashing process, 
beoause of the^ restricted boiling of the mash. If, how- 
ever, the coils be r^htlj placed and the ateam^pressuxe' be 
sufliemBt, no trouble occurs, .The short-mashing' process 
teeds to give beerc with more body ” and head^etatniiig 
'qualities. With barley rich in protein, il is desimble to 
bdil the. wort for along ttitte,fhlly two^ hours. Tbewmehing 
>peochtl is fhond to havo little inflaence on thlf^etalfilityof 
thebe«r^J.•F;lh••^ v::. 


Ahsinike t IhHcminultnn of Rts^nlinl 

Songlu-PerHiftru hnd GuihUsd. X.VfH.; (iiiitgO' 38:i. 

Exqlish Patx.\t. 

• ' - I,.;, . 

Filler- presses [^reiesrs’ Afenh, f5. G* Id. HardtD|(hiam> 

London. From H, Johnson, Brussels. Bog* Pat. 

April 5, 1902. 

Thu flltnr-plates are formed with major grooves or oottu* 
gationi, to provide for tile itratohing and consequent 
of the fliter-clotb, and in the surfaces of the thajor 
grooves smaller minor grooves are formed to serve as 
drainage channels. The iuterveniug ridges of the minof 
groove# serve also to support the filter-cloth when moderately 
sagged. — U. A. 

Frknch 1’atknts. 

Malt ; Preparation of Unroasted and Kilned — — . 

V. Lapp. Fr. Pat. ;t22, 768, July 2, 1902. 

Skk Eng. Pat. 21,749 of 1902 ; this Journal, 1903, 40. 

— .r. F. B. 

Fermentation of Molasses; Protens ( f without Pre- 
vious Denitration. (1. Juequciuin. Fr. Pat. 322,381, 
June 23, 1902. 

Thk process here described consists in employing for the 
fcrmentiitioD, a culture of yeast iiceliinatised to the pre- 
sence of the acids and volatile product# resulting from the 
acidulation of the juice before fermentation, such a oulturo 
being prepared by distilling a certain quantity of molasses 
mixed with water and acidulated, and by adding the liquid 
obtained in small successive portions to a pure yeast culture 
ill a saccliarioe wort. The yeast may aUo be acelimatiiied 
to an artificial mixture of the various volatile products, or 
to the latter nq)aratcly and successively. In any cane, the 
yeast obtained is multiplied in any suitable apparatus. 

— T. H. P. 

Vintage and Musts ; Portable Apparatus for the Concen- 
tration of . (1. Crzybowski. Fr. Pat. 322,429, 

June 28, ‘ 1902. 

A TiixcTioN engine draws trucks on which are carrtcd.a 
copper evaporating boiler, a condenser, a vacuum pump, a 
small motor, and a wine-press. The boiler is heated by 
steam from the traction engine, the steam being admitted 
into a jacket around the boiler, and caosed to take a spirhl 
course. When the apparatus is ready to work, the press is 
put into operation by the motor, which subsequently works 
the air pump ; the juice is drawn into the boiler, and eon* 
centrated under vacuum at a temperature of 60° (J. Hteam 
is supplied for sterilising the recipients and casks for the 
concentrated must. — J. F. B. 

Blood and Serum ; Preservation of- , in the Manufac- 

ture of Beverages rich In Allmmin. M. Hahn. Fr. 
Put. 322,368, Juue 21, 1902. 

Blood serum, or egg albumin, is mixed with a fermentable 
vegetable liquid, such as hopped beer wort, or cider or wine 
must, so that the mixture eontaint from 5 to 20 per etne. of 
albumin. The liquid is then fermented with yeast in the 
ordinary way, and the yeast is removed. The product is a 
beverage containing only a little alcohol and a iBrgd 
proportion of albumin. — J. F. B, 

t 

Fetmentedf Alcoholic, and Oleaginous Liquids^ Milk* i'c.f 

Apparatus for Ageing and Improving bg of 

Oxygen^ Ozone, ^’c. W. Saint-Marlin. Fr. Pat. 822,65^, 
June 30, 1902. 

TiiR liquid is forced by means of pressure derived from 
liquid carbon dioxide or other ga» into pi|)es terminatU^g In 
atomiser jets, arranged face, to fhee, from which it is dis^ 
chaiged in the form of the minutest possible particles tiito 
a cbiMnfber eontainiog a regulated supply of okygeo.*' '1!!^ 
disclmrg^'of the liquid produces a ceiwn"amtinnt^df<^i|tod|^. 
tticity, dsonislng some of the oxyteh/^ and ^ 
pnirtueatioti oxidatido.' The Ireatea liqhid 
from the chamber throngh a ‘ 
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Alcohol Manufaciuro ; ConlrfA Apparaiuo for uu in — . 
S. Gibaudan. Fr. Pat. S92,S9H, Jane 24, 1909. 

Tiis apparatus const 4ta of tiro wheels supported at the ends 
of an axle in a TesseL One wheel is fitted round its cir- 
eumferenoe with troogha into which the alcohol falls, thus 
caufing the system to rotate. The second wheel, called the i 
** gauge wheeV* serves to keep the liquid in motion. The i 
axle works a device for counting its revolutions. A gravity ! 
float is attached to the end of a lever (the other end of 
which is fixed to a point on the side of the vessel) which . 
rests on the gauge wheel and detenniiies its revolution. 

As the alcohol falh on the upper part ot the first wheel 
it fills the troughs, and overflows into the vessel, the 
pressure exerted by the lever which carries the float pre- 
venting movement until sufficient alcohol is in the vessel to 
float the gravity bob, at which point the system starts 
rotating. The level of thn liquid thus depends upon the 
density of the alcohol. — T. F. B. 

IVm-FOODS: SANITATION: WATER 
PURIITCATION. & DISINFECTANTS. 


UviTBD Statbs Patxsts. 

Cereal Food Producte ; Preparation of J. B. Bspey, 

Springfield, Ohio. U.S. Pat. 720,122, Feb. 10, 12f1. 

I'fUB grains are agitated in a bath containing formalddiyde 
until the halls have been removed and floated off. The 
grains are then washed, cooked, dried, and gronnd. 

— W. P. S. 

Centrifugal [Cream] Separator, J. P. Hultgren, Assignor 
to Y. H. GetzmaD,both of Stockholm. U.S. Pat. 720,810^ 
Feb. 17, 1903. 

Tub separating-bowl is provided with hollow couieal liners, 
which are elliptical in horizontal cross section, and extend 
diagonally through the liquid space of the bowl. Wedge- 
shaped projections, having their points turned downwards, 
are farmed on the liners, which are provided with openings 
at the lower ends of these projections. Suitable provision 
is made for the supply of whole milk, and the discharge of 
the separated cream and skim milk. (See also U.S. Pat. 
708,643 of 1902 ; this Journal, 190i, 1291.)— U. A. 

Fuencii Patents. 


(A.)— FOODS. 

Coio'a Milk / Compoaition of . H. C. Sherman. 

J. Amer. Chem. Soo., 1903, 25, [‘^]t 1^2. 

Samples were taken at all times of year from the same 
herd of about 600 cows. 

The author finds that the percentage of protein (percent- 
age of nitrogen found by Kjeldahl’s method x 6 * 25) and 
the percentage of fat vary according to the season, being 
lower in spring and summer than in autumn and winter, 
while the percentage of lactose remains practically constant 
throughout the year. 

Generally speaking, It was found that the amount cf 
protein varies with the amount of fat, and that, taking the 
average milk, the relation is approximately that expressed 
by Tirope (Cheuj.-Zeit.,23, 1040), viz., protein « 2 + 0-35 
fkt. It was also found that deficiency in solids not fat is 
usually, as stated by Richmond, due to small amount of 
lactose, whilst any excess over 9 per cent, is generally 
largely due to protein. 

Richmond's statement that the relation between protelia 
and ash (ash o*3C + 0*10 protein) was found to apply 
very nearly ; the author's results approximating more 
closely to the relation : Ash » 0*38 + 0* 1 protein. 

— T. F. B. 

JBorie Acid [«n Foods] ; Colorimetric Process for the 

Detection and Determination of . C. K. Cassal and 

H. Gerrans. XX [11., page 381. 

Knolisii Patents. 

Milk ; Apparatus for Ttating — . A. Bernstein, Berlin. 
Eng. Pat. 4382, Feb. 20, 1902. 

See Fr. Pat. 318,973, 1902 ; this Journal, 1902, 1475. 

— W. P. S. 


Food Products ; Process of Preserving . W. D. Baker. 

Fr. Pat. 322‘43S, June 24, 19C'2. 

See U.S. Pat. 709,431, 1902; this Journal, 1902, 1291. 

— W. P. S. 

Fermentedy Alcoholic and Oleaginous Liquids, Milk, ^c. ; 

Apparatus for Ageing and Improving , bg means of 

Oxggen, Ozone, ^x*. W. Saint-Martin. Fr. Pat. 322,654, 

> June 30, 1902. XVJI., page 37.1. 

(».)— SANITATION; WATER PURIFICATION. 

Ammonia; Absorption of , bg Sea- Water. J. Thoulet. 

Comptes rend., 136, [7], 477 — 478. 

The free and albuminoid ammonia in certain samples of 
I sea-water from the Mediterranean and the North Atlantic, 
were found to he higher after filtration through a paper 
i filter than before. Experiments in which these waters and 
j also distilled water were filtered through paper and glass 
j wool filters which had been exposed to the ordinary atmo- 
j sphere, and to one rendered artificially ammouiacal, and in 
i which they were poured drop by drop from one vessel to 

■ another through the ammouiacal atmosphere, showeil that 
the effect was due to ammonia which the filters had absorbed, 
and which they yielded again to the liquid. 8ca-water 

, appeared to absorb ammonia in this way more readily than 
I distilled water. When two successive quantities of water 
were passed through the same filter, the free ammonia was 
' raised in the first case from 0*04 to 0*38 ragrra. per litre, 
j and in the second case from 0*04 to 0*05, showing that the 

■ whole of the ammonia was rapidly washed out of the filter. 
Hyaline quartz in grains of about 0*5 mm. diameter, 
recently ignited, did not remove any of the ammonui from 
a sea-watt-r containing 0*75 mgrm. per litre, when it was 
filtered through it — J. T. D. 

English Patents. 


Food Preparation [Milk Extract] . G. Eichelbanm, 

Berlin. Eng. Pat. 6305, March 14, 1902. | 

See Fr, Pat. 819,611, 1902 *, this Journal, 1902, 1548. ' 

— W. P. S. 

PaaUuTiaing or Sterilising Apparatus [Beer or Milk], 
A. A* Busch, R. Gull, and T. J. Barry, all of St. Louis, 
Mo. Eog. Pat. 24,014, Nov. 3, 1902. 

SXB U.S. Pat, 713,952 1902 ; this Journal, 1902, 1548 

— W. P. S. j 

Food; A New Concentrated Article of — — . M. Woolf, 
liOndon, Sug. Pat. 7919, April 4, 1902. 

Fbox 65 to 85 lb. of sugar ore dissolved in water to make 
a concentrated solution. This is mixed with a solution 
of .9 to 12 lb, of gelatin In 8 to fi galls, of ^t juice. The | 
whites from 85 to 100 em are then addqA the mixture 
formed inlo Ub]ets;---VlLP. S. j 


Water. Purifier. G. M. Davidson, Oakpark, 111. Eng. Pat. 
498, Jan. 8, 1903, (Under Internat. Conv., July 2, 1902.) 

See U.S. Pat. 712,770, 1902 ; this Journal, 1902, 1550. 

— W. P. S. 

Works'^ Effluents or other Liquids ; Plant and Machinerg 
for the Separation and Precipitation of Heavy or Floe- 

culent Matter from . M. Allen, Maoebester. 

Eng. Pat. C56, Jan. 10, 1903. 

Tureb or more baffles or paititions are placed in each of 
a series Of settling-tanks, being arranged across the flow 
of liquid through the tanks. The two outside baffles have 
tbeir tops above the level of the liquid, but do not reach 
to the j^ttom of the tank, ahilst the centre baffle is in 
contact with the bottom and has its top submerged. The 
inlet, oonoecting, and overflow troughs are so arranged as 
to allow one or an^ of the tanks to be cut out, for. the 
purpose of removing the collected sediment, withonl 
interferiDg with the working of the others. — W. P. S. , , 
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Sewage and other Polluted Liquidi ; Tanhe and Apparatus 
for Effecting the Purification of — , and the Manu- 
facture of Substances for Use tn connection therewith. 
L B. Candy, London. Eng. Pat. 7238, March 2!i, 1902. 

Tkansverselt inclined diaphragms are placed in the 
settling-tank so as to alternately reduce and increase the 
velocity of the flow. The diaphragms are perforated at 
the top and bottom alternately. Means are provided for 
withdrawing the deposits. 

A tank is also describedi in which are placed superposeil 
funnel-shaped diaphragms, scrapers and draw-off cocks 
being provided for the removal of sludge. An apparatus 
is claimed for intermittently disc^iarging quantities of 
effluent from or into the settling-tanks, consisting of a 
float, which fills when it has risen to a certain height, then 
sinks and releases a valve. A further claim relates to an 
apparatus for periodically discharging liquid collected in 
a tank. When a certain quantity of the liquid has passed 
through a flexible pipe into a second tank, the weight of 
the latter and its contents actuates a system of levers and 
floats controlling the discharge valve. 

A material for use in bacterial filter beds is manufacturetl 
by first partially drying mud from docks, rivers, canals, &c., 
and then carbonising it in the absence of air. Alternate layers 
of dry mud and coal are built up and covered with clay or 
turf. Sufficient air is admitted to allow the coal to burn. 

— W. P. S. 

French Patents. 

M^ater Purifier. C. C. ( lark, H. G. Bloakley, and 
J. G, Carson. Fr. Pat. 322,730, July I, 1902. 

See U.S, Pat. 703,541, 1902; this .louriial, 1902, 1036. 

— W. P. S. 

Waste Waters and Effluents} Purification (f - K. 

Mbller and Jt. Fbisclic. Fr. Pat. 322,765, July 3, 1902. 

Acid fermentation is allowed to proceed as far as possible. 
The liquid is then neutralised, heated to a moderate tem- 
perature by means of waste steatu or by employing it for 
cooling condensers, and allowed to putrefy. A little quick- 
lime may finally bo added. — W. P. S. 

(C.)— DISINFECTANTS. 

Peru Balsam; Anti' Bacterial Properties of . M. 

Piorkowski. Her. deiitsch. pharm. Gcs., 12 , 386 — 391. 
Chem. Centr., 1903, 1 , [7], 414. 

'I'he author finds that proportions of Peru balsam up to 
about 20 per cent, have only a slight retarding action on 
the growth of bacteria. A culture of Pyocyaneus after 
being left in contact with Peru balsam for 24 hours and 
then transferred to a nutritive medium, still possessed a 
certain germinating power, (/iuuamein does not destroy 
bacteria at a concentration of 1*5 per cent., nor does 
styracin at a concentration of 4 per cent. Cinnamic acid 
at a concentration of 2 per cent, prevents the growth of 
bncteria, and at a concentration of 4 per cent, destroys 
them. — A. S. 

Disinfectant Soaps. F. Tonzig. XII., page 372. 
English Patents. 

Disinfectors and Processes of Disinfecting. 

•W. Defries, London. Eng. Pat. 8137, Feb. 7, 1902. 

A ubrmbtioallt-ct.osbd chamber containing the article 
is first filled with steam. The chamber is then exhausted, 
after the steam has acted a sufficiently long time, and it 
is then filled with disinfectant vapour. The apparatus is 
next subjected to reduced pressure, so as to suddenly 
evaporate the steam condensed in the article. — T. 5*. B. 

Disinfecting and Deodorising Compositions and their 
Application, T. Unsworth and J. P. Miller, Liverpool. 
Kng. Pat 5288, Mar. 8, 1902. 

A DitiMPBOTiiro composition containing potaeeiuiii per- 
lUMigamite, plaster of Paris, “whitening,” gam arabic, 
and common salt. The composition is n^e into blocks, 
which can be hung in a cistern. 


I The proportions of the ingredients are r—Potassiom per- 
j inanganate, 15 lb, ; plaster of Paris, 21 lb. j whitening. 

1 4 lb. ; gum arabic, J lb. ; common salt, J- lb. — T. F. B. 

i 

I Ozone in Liquids and Solntit^is i Fixing ■ . A. Sprange, 

I Loudon. Eng. Pat. 4153, Fob. 18, 1902. 

I The process consists in passing osouo through aqueous, 

' alcoholic, or ethereal solutions of •* acetyl hydride, 

” (acetaldehyde), until the solution is saturated. 
I'lie Nolutions thiH propare<l are found to he very stable, 
retiiiiiiiig their strength for years, and have been suooess- 
fully use<i for impregnating bandages, Ac., to render them 
antiseptic. 

It is fimnd that pure "acetyl hydride” dissolves about 
2,823 times its volume of ozone, while 10 per cent, solu- 
tions (by volume) absorb .536, 748, or 859 times the volume 
of ozone according as the solvent is water, alcohol, or 
tdher.— T. F. B. 

French Patent, 

Verdigris ; yieutral Adhesive , for Treatment of 

Diseases of the. Vine, of Trees, and of Plants generally, 
and for other Purpo.ses. A. Fafoumoux. Fr. Pat. 
322,481, .Line 25, 1902. 

The composition is a inixturo of an alum, 797 parts t 
cry.stallised copper accMate, 200 parts ; and Aniline Green 
dissolved in acetic acid, 3 parts. The proportions of the 
ingredients used are modifiable, and other colouring matters 
imiy he suhstituled for the Aniline Green. — E. S. 

XIX.-PAPER, PASTEBOARD. Etc. 

United States Patent. 

Paper [/rorw Cotton- Seed Hulls] j Manufacture of . 
W. T. Arraistcad, Assignor of half to N. B. Bacon, both 
I of llichmond, Va. U.S. Pat. 719,982. Feb. 10, 1903. 

I CoTTON-sRKD hulls Jirc boiled with alkali under pressure 
and then ground to a pulp. Absorbent paper or board is 
made from this material, having a uniform tint imparted by 
' the minute particles of the hulls uniformly distributed 
throughout the pulp. A felt-paper or board is also 
I produced by saturating the pulp with tar. — J. F. B. 

French Patents. 

Celiuloid ; Process for Bendering , Uninflammable, 

H. Beau. Fr. Pat. 323,457, June 24, 1902. 

An alcoholic solution of calcium chloride (about 20 per 
cent.) is added to a solution of celluloid in acetone (about 
10 per cent.) in such quantity as to have 1 part of calcium 
chloride to 10 parts of celluloid. 

This mixture is evaporated, spread into thin sheets, 
i washed, and dried at the ordinary temperature. 

I The quantity of calcium chloride may be increased to 15 
j or 20 per cent, if desired. 

, The calcium chloride may also be added to the pyroxylin, 
suitably broken up; the mixture is then ground with 
! alcohol, and passed through a mill, the rollers of which arc 
: heated to about 50° C. — T. F. B. 

Celluloid - like Substance ; Production of a . 

' E Callenberg. Fr. Pat. 322,506, June 27, 1902. 
Halogen derivatives of the ethereal oils, especially turpen- 
tine chloride, are substituted for, or used iu conjunotioD 
with, the camphor or other substance mixed with nitro- 
; cellulose or other cellulose compound in the manufacture of 
j celluloid. — T. F. B. 

I XI.-PINE CHEMICALS. ALKALOIDS, 
i ESSENCES. AND EXTRACTS. 

Iodine i Solubility of , m Glycerin, Catillon. Bull. 

g6n, Th^rap., 1903, 145, 62. Chem.-Zeit., 37, [15]. 

, Kep. 88. 

; CoNTRAKT to the usual opinion, iodine is abundantly soluble 
I in glycerin. By first dissolving the iodine in afoobol or 
i acetone, then adding the glycenn, and driving off the ftnt 
I solvent by evaporation at a low tempe^ture. Another 
I method is to heat a mixture of iodine and pure glycerin to 
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120® — 150® C. in a eloted vetael. The solution has the 
appearance and smell of pure iodine, and the author believes 
that the phenomenon i« entirely one of solution, not substi- 
tution or esterification ; also that the solution has certain 
advantages over ordinary iodin^tincture. — C. S. 

Vihydrovamphene and Pinene Hydrochloride ; Hilralion 
of — — M. Konowalow and S. Kikina. J. russ. phys.- 
chem. Ges., 3i, 935—944. Chom. Ceutr., 190:i, 1, [9], 
512. 

From the results of their experiments the authors conclude 
that camphene, pincm^ hyilrochloride, and camphor all 
contain a CH group. As, however, on nitration, the pre- 
sence of the CH group is only somewhat faintly indicated, 
it has not the ordinary character of the CH group in the 
fatty and polymethyleue series. In the fatty series, the 
presence of this group is indicated very distinctly if it 
IS under the influence of a methyl (CH-,) group. It is 
probable, therefore, that ciiiuphene, pinene hydrochloride, 
and camphor do not contain a methyl (CHg) group united 
to the CU group. — A. S. 

Marjornm Oil. P. Genvresse and E. Chablay. 

Comptes rend., 136, [fl]i 

The authofs find that this essence is produced from plants 
of the typo Calamintha Nepeta^ so they apply this name to 
the oil. On fractional distillation they found small quantities 
of /-pinene in the first portion of the distillate ; this they 
identified by comparing the nitrosochloride with that pre- 
pared from oil of turpentine. The portion passing over 
between 210° and 220® C. consisted of a new ketone, of 
formula CjoHigO, which the authors designate calamin- 
thone.” It is dextrorotatory. The oxime and seraicarbazone | 
were prepared. On reduction with nascent hydrogen it | 
gave small quantities of menthol, and also an oil, which, | 
on oxidation with chromic acid, gave a ketone, the oxime [ 
of which was identical with /-menthone oxime. The | 
fraction distilling between 223® and 225® C. consisted of 
pnlegone ; it was identified by the formation with hydroxyl- 
amine hydrochloride of the two known pulegonc oximes. 

— T. F. 13. 

Peru Balsam ; Ant i^ Bacterial Properties of — . 
Piorkowski. XVlIl. C., page 377. 

Digitalin ; Determination of — — , m Officinal Prepara- 
tions of Digitalis and Digitalin. E. Calle. XX HI., 
page 383, 

English Patents. 

Acetic Acid and other Acids of the Fatty Acid Series ; 

Manufacture of . H. von Ilochstetter, Troppau, 

Austria. Eng. Pat. 8923, Feb. 15, 1902. 

See Fr. Pat. 318,710 of 1902 ; this Journal, 1902, 1409. 

— T, F. B. 

Active Principles of Drugs ; Apparatus for Extracting 

and for other like Purposes. J. Barclay, Broms' 

grove. Eng. Pat. 5799, March 8, 1902. 

A HOLLOW, perforated cylindrical drum, containing the 
substance to be extracted, is caused to rotate iuside a 
conoentrio fixed drum, which contains the solvent, heated 
by a steam coil between the drums. 

The outer drum is fitted with a condenser and with pipes 
leading to a still into which the extracted liquor can be 
run and there concentrated, the vapour of the solvent 
passing back into the drum. — T. F. B. 

Saccharine; Process of Manufacturing or Purifying . 

S. A. Jackson, Heaton Chapel (Lancs.), and ^,A. J. 
Pennington, Withington. Eng. Pat. 600.5, March 12, 
1902. 

The process consists in fractionally dissolving out the 
ortho-compound with acetone, in which the para oompouad 
is less soluble. — T. F. B. 

Pharmaceutical Confounds ; J^i^n^facture and Produc- 
tion of . H. B. Newton. From Farbenfahr. vorm. 

F. Bayer and Co. Eng. Pat. 8956, April 17, 1902. 

When halogen methyl alkyl ethers react with salicylates, 
compounds of the type HO.CgH4.CO.O.CHj.OR are 


I produced, R being an alkyl radical. These compounds 
I have considerable therapeutic value. 

I For instance, 1,600 parts of dry sodium salicylate and 
j 5,000 parts of benzene are mixed with a solution of 805 
I parts of monocblordimethyl ether in 800 parts of benzene, 

I the temperature being kept below 40® C. After stirring 
I for some time the mixture is washed with sodium carbonate 
I solution, dried over calcium chloride, the benzene distilled 
I off, and the residue distilled in vacuo. !Methy 1-oxy methyl - 
salicylate of the constitution HO.C§H4.CO.OCtfj.OCH;i 
' passes over as a colourless, odourless liquid, having a boiling 
1 point of 153° C. at 32 mm. pressure. On heating at the 
I ordinary pressure, formaldehyde is split off, whilst dilute 
i acids decompose it into salicylic acid, methyl alcohol, and 
I formaldehyde. — T. F. B. 

1 

1 S-^Methylxanthines ; Production of Chlorine Substitution 

Products of . G. VV. Johnson, London. From C. F. 

Boehringer und Sohne, Waldhof. Eng. Pat. 27,485, 
Dec. 12, 1902. 

; When chlorine or a chlorinating agent is passed through 
i solutions of the 8-methyl xanthines, the hydrogen atoms of 
i the 8-methyl group can be replaced by chlorine, mono-, 
j di-, and tri-chloro substitution products being obtained by 
I varying the treatment. 

i 8-mono-chloromethylcaffeine, C9H,i02N4Cl, may be pre- 
j pared by passing a stream of dry %drochloric acid through 
j a cold solution of 50 grms. of 8-raethyl caffeine in 250 c.c. 
of anhydrous chloroform. 200 c.c. of chloroform are now 
added, and the mixture boiled under a reflux condenser, 
chlorine being passed through the solution. On evapora- 
tion of the chloroform, 8 - mono - chloromelhylcaffeine 
separates out. Kecrystallised from ethyl acetate it gives 
white needles, melting point 208° — 210® C. 

8-trichloromethyltheobromine, C3U-O2N4CI3, is prepared 
by adding 100 grms. of 8-methyI theobromine to a solution 
of 150 grms. of chlorine in 2 litres of phosphorus oxy- 
chloride, and agitating the mixture for four hours at the 
ordinary temperature, when it is Altered. The solution is 
evaporated in vacuo and the residue crystallised from ethyl 
acetate. White prisms are obtained, having a melting 
point of 211®— 212® C. 

I 8 - trichloromethy 1 - 7 - monochloromethyl -1.3- dimethyl- 

I xanthine, C9H8O3H4CI4. A large excess of chlorine is 
i passed into a solution of 1 grm. of 8-methylcaffeine in about 
! 8 grms. of nitrobenzene warmed on a water-bath. The 
j excess of chlorine is driven off by passing a current of air 
through the solution, from which the nitrobenzene is 
removed by distillation in vacuo. The tetrachloromethyl- 
xan thine separates out of the residual liquor, and on 
crystallisation from alcohol is obtained as colourless prisms 
which melt at 204® — 205° C. — T. F. B. 

%-Methylxanthine Derivatives ; Elimination of the ^-Methyl 

Group from . G. W. Johuson, London. From 

C. F. Boehringer und S6hne, Waldhof. Eng. Pat. 27,532, 
Dec. 13, 1902. 

The 8 -methyl xanthine derivatives, prepared according to 
Eog. Pat. 526 of 1901 (this Journal, 1901, 833) are con- 
verted into halogen derivatives in which the 8 -methyl 
group is substituted, according to Eng. Pat. 27,485 of 1902. 
(See preceding abstract.) 

On boiling these halogen compounds with water, carbon 
dioxide and hydrochloric acid are eliminated, the xanthine 
derivative being produced. 

For instance, if 1 part of 8-trichloromethyltbeobromine 
is boiled under a reflux condenser with 130 parts of water, 
and the solution evaporated somewhat, theobromine crystal- 
lises out on cooling. — ^T. F. B. 

French Patents. 

Oxalates from Formates ; Production of — . Elektro- 
Cbemiscbe Werke, G. m. b. H. Fr. Pat. 322,534, June 20, 
1902. 

A MIXTURE of formate and oxalate is heated to 860® — 
410® C. 

This process was designed to obviate the inconvenience 
of recovering the soda in the process previously patented 
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P«t S72,084. Sodiom formate and toda are heated 
at 560® — 400® C.)» in washing and calcining 

lact took place.— T. F. B. • 


vanic Acid from impure IllumincUuig Got} Pr^esa 

baorptitmof . Guillet. Fr. Pat. 322,576. June 

)02. 11., page 358. 


.—PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

!/pe”; W. Oatwald and O. Groa*s Proeeaa of . 

L-Zeit., 1903, 27, [12], 1 17. (See page 380. Eng. 
i2,481.) 

otographic processes designated by the above name 
td on Ostwald’s theory that every chemical reaction 
ned by some catalyser, and that every substance is 
of acting as a catalyser upon some chemical re- 
For instance, in photography, metallic platinum 
ver act as cataljsers upon the reaction between 
lol and an oxidising agent like potassium bromate, 
a upon the decomposition of hydrogen peroxide into 
he former reaction, however, being practically useless, 
other band, if a picture in metallic silver or platinum 
jd with a solution of hydrogen peroxide in alcohol or, 
hly, ether, the solvent evaporates quickly, and the 
atalyses the peroxide until, where the deposit was, 
r but water is left, while in the clear parts the per- 
imains unaltered. If. then, the original picture wm 
ive, an invisible positive in hydrogen perowde is 
d, and b)' mere contact in a ** pnntiog frame with 
ised paper, the unreduced peroxide may be ni^e to 
r itself from the film to the latter, where its oxidising 
;ies may be employed to yield another positive by 
9 “ development.” The impregnated gelatin may be 
with an alkaline solution of manganous chloride or 
:e, giving a picture in bro^ manganese dioxide t 
ilkaline silver solutions, giving a print in bl^wk 

0 silver j or with alkaline solutions of lead, yielding 
n image in lead peroxide. Similarly, the gelatinised 
% ^n be dipped in a bath of ferrous sulphate or of 

1 ammonium sulphate, thus producing a weak picture 
illowish basic ferric salt ; and the latter may be con- 
into a violet positive by the action of gallic acid. 

, if paper is coated with permanganate, a brown film 
tganese peroxide is obtained ; and if a line drawing 
lie acid is brought into contact with the paper, a 
! is produced of white lines on a brown (MnO,) 
1. When this is treated with an ethereal solution of 
de, the catalyser is destroyed on the ground but left 
agU in the lines ; so that, by the above-described 
g process oil gelatinised paper,^ a positive may be 
ped in either of the colours mentioned. 

itatype,” however, is more serviceable in those photo- 
c processes which depend on the use of gelatin or 
►ecause whereas silver films can be prepared of s^uffi- 
ensitiveness for every purpose, simple gelatin films 
5 very bright light or long exposures. Here the 
i is as follows; A glass negative is produced as 
and treated with hydrogen peroxide j it is then placed 
tact with paper coaled with gelatin or gum and the 
i pigment onlj', and exposed for about 30 seconds, 
eroxide in the shadows of the negative being un- 
d, is transferred to the paper, and when the latter is 
I with a ferrous salt, a ferric salt is produced which 
the gelatin or gum exactly as bichromate would 
lone had it been present, so that the paper can be 
ped with warm water or with <*warm sawdust 
t,” in the usual way. 0p to this stage, the whole 
Lg process is said not to take more than two minutw. 
Ltatype ” may also be employed in photo-mechanical 
SOS, depending on the use of bichromated gelatin, as a 
ute for the bichromate, since the film of gelatm 
ated by means of the hydrogen peroxide absorbs fkt^ 
I the same fashion as the older material does. 

— F* H. X«. 


Phoiographv / A, Miethe'a Three-Colowr Proeesa qf , 

Chem..Zeit., 1903, 27 , [18], 195. 

Bt using the dyestuff ** Ethyl Bed ” (a qainoline-quin- 
aldine-alkyl iodide), Mietbe has succeeded in prepi^ng 
gelatino-bromide plates which are almost eoually sensitive 
throughout the entire length of the visible spectmm. 
Such plates are made by immersing onlina:^ plates in 
a 1:50,000 solution of the dyestuff, and, if they are 
well washed, they are permanent. In conjunction with 
these plates, three screens are employed, which divide the 
spectrum into the sones 400 — 490 490 — 589 pp^ 589 — 

700 pp ; the divisions thus lying near the lines F and D. 
The relative times of exposure are 3 for blue, I for green, 
and 2*3 for red ; but it is more oonveuient in practice 
always to expose for the same period, compensating for the 
different sensitiveness by the addition of suitable ** stops ” 
to the lens. Plates prepared with “ Ethyl Red ” are 
sufficiently sensitive to yield the three necessary negatives 
in portraiture after a total exposure of 4 seconds at 
10.30 a.m., in September, diffused daylight, using an 
“ aperture ” of f/12*5. To give the light required for the 
manipulation of the plates, Miethe uses two sheets of 
gelatinised glass, one stained in a 1:80 solution of 
Brilliant Yellow,” and the other in » 1:100 solution of 
Methyl Violet, ffisteued film to film before the lamp. 

— F. II. L. 

Silver Bromide ; A Charaeteriatic Effect of Preaaure 
on — . J. M. Eder. Phot. Korr., 39 , 702. Chem.-Zeit., 
27 , [15], Rep. 48. 

Thk image produced, by pressure, on a dry gelatin plate, is 
analogous with the latent photographic image, in so far as 
they are both destroyed bv bromine water. A characteristic 
difference is, however, exhibited when solarised silver salts 
are employed as reagent. Silver bromide exposed to light, 
to the point of strong solarisation, and then subjected to 
pressure, s.p., by writiog on the surface witli a blunt glass 
point, 3^., undergoes such alteration that the affected 
portions blacken, when developed, like a normal photo- 
graphic image. The brief exposure sufficing to furnish an 
equally intense (developed) black in the case of previously 
unexposed plates, is incapable of similarly reducing the 
solarised silver bromide. — C. 8. 

Solariaation Image / Difference of the , on Silver 

Iodide and Silver Bromide. J. M. Eder. Phot. Korr., 
39 , 703. Chem.-Zeit., 27 , [15], Rep. 48. 

Thk solarisation image on silver iodide and collodion is 
destroyed by chromic acid, in the same manner as the 
normal latent ne;:ative image. In both oases progress is 
gradual, without revealing any intermediate stage of tran- 
sition from the positive solarisation image into the normal 
negative image, as is easily detected in the case of silver 
bromide and gelatin. On the other band, this transition is 
also effected by chromic acid in the case of the solarisation 
image on wet silver bromide and collodion. — C. S. 

Silver Chloride Gelatin Platea / Developing . B • 

Kbnig. Phot. Korr., 40 , 16. Chem.-Zeit., 27 , [15]> 
Rep. 48. 

CoNTBABT to the obeervatloos of Liesegang, the author finds 
that normally exposed pure silver chloride gelatin platee 
can be rapidly developed by a 1 per cent, aqueous solution 
of diaminopbenol hydrochloride (without sulphite), as also 
by diaminoresorcinol hydrochloride, thongh the negative 
is rather thin. Even a diaminopbenol solution slightly 
acidified with I^drocbloric acid will bring up the image in % 
few seconds. In the case of pyrogallol, the colour of the 
image can be varied considerably by changing the pro* 
porrions of snlphite employed. The image obtained with 
sulphite developers it always very strong, though light in 
colour by refiected light, whilst sulphite-free, neuM, or 
alkaline developers ^ve a thinner image with a dark 
deposit. Tricblorohydrooninone is more energetic than 
hydroqninoDe or adnrol; diohloro-p-aminophenol ondedinol 
act quicker than p-aminophenol. The developere obtained 
dissolving the hydrochlondes in presence of snlphite are vety 
slow in action, owing to the formation of sodium ohloridc 
which acts as a rettrainer on the silver chloride enmyon 
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jost a* potnsflium bromide doee with silver bromide- Kven 
enial) quaDtities of sodium chloride retard considerably the 
nolubility of silver chloride in aqueous sulphite solutions. 
From the results obteJned by the author with silver chloride, 
it may be concluded that the solnbiliry of silver bromide in 
sulphite developers is strongly retarded by bromine ions, 
which explains the restraining influence of potassium 
bromide. — C. S. 

Photographic Silver Image ; Une of Alkali Salta of Amino- 

acetic Acid for Reducing the . B. Homolka. 

Phot. Korr., 40, 19* Ohem.-Zeit., 27, [15], Kep. 48. 

Farmih’s reducer has the disadvantage of being very 
unstable oning to the rapid reduction of the potassium 
ferricyanido by the thiosulphate. This defect may be over- 
come by replacing the last named ingredient by an alkali 
aminoacetate, the latter being able to dissolve largo 
Quantities of silver oxide and remaining unaffected by the 
lerricyanide. The reducer is prepared by mixing .5 grms. of 
ferricyanide with 100 c.c. of the commercial “ Pinakol salt N ” 
(a 20 per cent, solution of sodium aminoacetate). This 
reducer will keep well in brown or yellow bottles, and for 
use is diluted with 5 — 10 parts of water. The reducing 
action proceeds rapidly and is revealed by the formation of 
a violet-grey fllm. After a short washing in water the 
plate is placed in an acid fixing bath, where it immediately 
clears and turns brownish^black. The reducer can be used 
over again until exhausted. — C. S. 

English Patents. 

Pictures [^Catatype^ ; Process for Reproducing . 

O. Gros and W. (),*twuld, Leipzig. Eng. Pat. 22,841, 
Nov. 12, 1901. (See also page 379.) 

Thu process consists of taking advantage of the catalytic 
action of platinum or other substance to reproduce pictures. 
For instance, when paper impregnated with potassium 
hromate and pyrogallol is pressed on to a platinum print, a 
red deposit is formed on the part^ of the paper in contact 
with the platinum. This deposit may be changed into other 
coloured substances by means of metallic salts (ferric sul- 
phate, for instance, turning it brown to grey, according lo 
its concentration). In general, any oxidising agent with a 
photographic developer serves the purpose. Or, a silver 
bromide paper, which has been exposed to light for a 
moment, when pressed to a platinum print impregnated 
with potassium bromate, gives, on development in the usual 
way, a silver print. 

Other examples of applying catal)tic action are given, 
e,g.f for obtaining images of manganese oxides, also by 
using hydrogen peroxid«‘, permanganate, &c. ; processes are 
also described for obtaining pictures on copper, or by 
etching pigmented gelatin or glue, — T. F. B. 

Photographic Developers, O. I. Iraray, Loudon. From 
Farbwerke vorm. Meister, Lucius, nnd Brtiniug, Hoeebst 
a/Main. Eng. Bat. 20,377, Sept. 18, 1902. 

It is found that alkali salts of glycocoll or its derivatives, 
as photographic developers, work as well as pyrogallol, 
bydroquinone, p} rocatecbol (catechol), eikonogen, &c. 

As an illustration of the proportion of glycocoll to be 
used, the following formula is given : 60 gnus, of cryslaiiised 
sodium sulphite and 12 grms. of pyrogallol are dissolved 
in about 500 c.c. of water, and an aqueous solution of 
24 grms. of glycocoll and 12 grms. of caustic soda is added, 
the solution being diluted to a voluuje ot 1,000 c.c. 

—T. F, B. 

Colour Photography. W. C. South, Berwyn, Pa., U.b.A. 

Eng. Pat 128, Jan. 2, 19T)8. 

* A suitable paper is coated with an emulsion consisting of 
equal parts of water and glue, saturated with an alkali bi- 
chromate, containing also the requisite red pigment, and the 
paper dried. The red is printed on this paper, through the 
proper negative, prepared with^romatic plates through 
the prrjper filters, until the appears faintly. This 

print is coaWd with a blue print mixture of glue and some 
blue colour, preferably a ferric wlution (prepared from 
ferric ammonium citrate and potassium ferrocyanide). The 


i blue is printed on this, through the proper negative, quite 
I deeply, and the print washed. When dry this print is coated 
! with a mixture of equal parts of water and glue satuniie^l 
' with alkali oiebnunate, tn which is added the yellow pig- 
i ment, and then dried. The yellow is now printed throui^h 
; its proper negative, until the yellow portion htoks fairly 
! well tanned, and the print washed with hot water until all 
j the gelatin unacted on by light has been removed, ai d 
f dried. 

Various kinds of animal glue give good results, but tish 
I glue is recommended. 

1 This process is said to have the advantage over thos»t in 
j which the yellow is printed first, since in such a case the 
yellow is often obscured by the more powerful blue or r* d. 
j — T. F. B. 

! French Patent. 

Benzaminosemicarhazide [Photographic Developer] ; Pre- 
paration of . A, and L. Lumi^re. Fr. Fat. 322,462, 

June 26, 1902. 

Benzaminosbmicarbazide may be employed as a developer 
I tor photographic papers containing soluble silver salts. 

I It dissolves in the cold, to the extent of 2*7 parts m 
1 1 00 of water. 

I Aminobenzamide is diazotised, the diazo-aminobenzstuide 
i formed is reduced with stannous chloride and hydrochloric 
I acid, the double tin salt decomposed with sulphuretted 
I hydrogen, and the resulting solution of benzamide by drszine 
I neutralised with sodium carbonate, boiled to expel hydrogen 
I sulphide, cooled and treated with potassium cyauate solution, 

; whereby benza«uiuo<emicarbttzide — 

NH,>.C0.C5H,.NH.NH.C0.NH,„ 
is precipitated. — f. F. B. 

XXIL-EXPLOSIVES. MATCHES. Etc. 

English Patent. 

j Cartridges ; [FlcLsh- Light] H. Luttke, Wandsbeck, 

I Germany. Eng. Pat. 768, Jan. 12, 1903. 

■ An envelope, made of thin sheets of collodion, is used, 
I instead of ordinary paper, to contain the magnesium 
i powder. The advantages claimed are easy ignition and 
durability of the cartridges. — G. W. McD. 

French Patents. 

Explosives ! Manufacture of . E. Calleuberg. 

Fr. Pat. 322,946, June 27, 1902. 
i The addition of turpentine chloride to nitroglycerin renders 
' it less sensitive to shock, prevents it freezing at a tem- 
perature of about — 15*’ C., and assists it iu dissolving 
! nitrocotton at 3.5^ C. In admixture with ammonium nitrate, 
turpentine chloride reduces the temperature of explosion, 

I and renders this class of explosives more stable, and sale 
i for use in dangeious udnes. Flxamples given are : — 

I Nitroglycerin (30), turpentine chloride (4), nitrocotton (I), 

; magnesium sulphate (24), potassium nitrate (40), and 
; sodium carbonate (1); aud also ammonium nitrate (94), 
j turpentine chloride (5), naphthalene (I). — G. W. McD. 

I Matches ; Paste for . H. de Hocco. Fr. Pat. 322,726, 

I July 1, 1902. 

i In order to Jupart porosity to the match-head, a cream of 
i staroh and cold water is used as a substitute for the gum 
and glue ordinarily employed in match paste. The other 
constituents are antimony sulphide, lead oxide, vegetable 
! earth, potassium chlorate, powdered glass, amorphous 
^ phosphorus, potassium bichromate, oxalic acid, blasting 
j powder, and gelatin. — G. W. McD, 

i XXm.-ANALTTICAL CHEMISTRY. 

I APPARATUS, ETC. 

I United States Patent. 

! Crucible, A. Elmer, New York, N.Y. U.S. Pat. 716,680, 

I Dec. 23, 1902. 

I The crucible consists of a receptacle wherein a substance 
I may be heated and at the same time operated upon by any 
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desired fluid or powder for the purpoi^e of chemical treat- 
ment and analysis. A platinam or other Tessel, with i 
corer, has an opening in the latter, in which fits a tube, 
having a tapering side«tube which is connected to any 
devi^for supplying the fluid or powder, A central tube 
is connected with another tube leading any escaping 
vapour or gas to any suitable receiver. To the lower end 
of the central tube is secured a bell. By this arrange- 
ment the heat of the escaping vapours, &c., is partly 
communicated to the incoming fluid, the latter being 
caused to pass down the walls of the crucible. A valve 
disc placed within the bell mentioned, prevents excessive 
escape from the crucible. — R. S. 

INORGA NIC --QUANT I TA TI VE. 

Sulphur in Coal and Coke ; Rapid Method for Determining 
— — — , C. Sundstroui. J. Amcr. Cbem. Soc., 1903, 26j 
[2], 184. 

Tub method described depends on Parr’s suggestion of the 
use of sotlium peroxide (.1. Amer. Chem Soc., 22, 846). 

For coke the method is as follows : — 0*7 grm. of finely- 
powdered "joke is intimately mixefl with 13 grms. of dry 
sodium peroxide iu a nickel crucible of about 30 c.c. capa- 
city. The crucible is covered and a three-inch fuse (made 
by nitrating cotton wick) inserted under the edge of the 
cover and well into the mixture. 

The bottom of the crucible is immersed in water, and the 
mixture fired and allowed to cool ; when it is dissolved in 
water, acidified with dilute hydrochloric acid, filtered and 
the sulphur estimated as barium sulphate. In the case of 
coal a small steel bomb is used, of which the figure shows 
the actual size. 



The shell A has an internal diameter of ins. and a 
depth of ins., being <1 iu. thick with a ^ in. flange round 
the top. A cover plate B, ^ in. thick, is separated from 
the bomb by a thin mica washer K, and the whole is 
screwed together by a screw D and clamp C, the screw 
being insulated from the cover by a piece of fabric F. 

0*7 grm. of coal and 13 grms. of dry sodium peroxide are 
iotimatcly mixed and pressed iuto the bomb. The fuse 
consists of a No. 36 iron wire, 4 ins. long, which passes 
through the mixtui-e and is fixed with one end on either 
face of the mica waaher, i.s., one end in contact with the 
bomb, the other with the cover. An electric current is used 
to fire the mixture. When cool, the mass is dissolved in 
water and treated as in the case of coke. 

Results^ were obtained by the author agreeing very 
closely with those obtained by Eschka’s method, and he 
claims the advant^ that sodium peroxide seldom contains 
sulphate or other impurity likely to interfere with the deter- 


miustioc, in addition to which the apparatus is cheaper 
and there is no likelihood ot contact with gas flames. 

--T. F.B. 

Boric Acid ; Cotorimetric Process for the Detection and 
Determination of . C. K. Cassal and H OerranS. 
British Food J., Oct. 1902. Chem. Nows, 1908, 87> 
[2251], 27—28. 

Ip a solution containing boric acid be Incited with eiiroumiu 
— or ordinary turmeric — nud oxalic acid, and the mixture 
evaporatt‘d to dryness on the water-bath, an intense 
Mitgentu-red colour is produced, different from the “rose- 
red ” colour obtained in the ordinary turmeric tost for Iwric 
acid. The reaction is much more delicate than the old test, 
and the colour is practically permanent for 10 or 12 hours, 
but fades very gradually on long keeping. The colouring 
mutter is readily soluble in alcohol and ether, but is 
destroyed by the addition of water in excess. With alkali, 
it gives an intense blue coloration. In applying the test for 
the detection of boric acid in milk and other fotwl products, 
the ash of the substance, which, if it contain only a very 
small amount of boric acid, is rendered alkaline with 
barium hydroxide solution previous to evaporation and 
incineration, is treated with a few drops of (I) dilute 
hydrochloric acid; (2) saturated solution of oxalic acid ; 
and (3) alcoholic solution of curcumin or turmeric. The 
mixture is dried on the water-bath and the residue is 
extracted with alcohol. Compounds of potassium and 
sodium iu large amounts interfere with the reaction. For 
the determination of boric acid, for example, in milk, 
I.*) — 20 grms. of the sample are made strongly alkaline with 
barium hydroxide solution, and the mixture evaporated to 
dryness in a platinum dish at a temperature of about 
1U5° C. The residue is well cliarred, broken up, made 
slightly acid with hydrochloric acid, and exhausted with 
successive small quantities of hot water, the extracts being 
filtered into a 100-c.c. flask. The Alter paper and its 
contents are made alkaline, in a platinum dish, with barium 
hydroxide solution, the mixture evaporated to dryness, 
and the residue heated carefully till practically the whole of 
the carbon has disappeared. The aab is treated with a 
small quantity of 25 per cent, hydrochloric acid, the 
solution and washings added to the main extract, and the 
whole made up to 100 c.c. 10 c.o. of this solution are 
poured over 10 — 15 grms. of purified send (obtained by 
Igniting “ silver sand,’’ boiling it with 25 per cent, hydro- 
chloric acid, and thoroughly washing and drying) in a 
porcelain dish, the mixture it made alkaline with barium 
hydroxide solution, and evaporated to drymess with 
occasional stirring. The dry mass is made slightly acid 
with 25 per cent, hydrochloric acid, 2 c.c. of a saturated 
solution of oxalic acid, and 2 c.c. of an alcoholic solution of 
curcumin (I grm. per litre) are added, and the mixture well 
stirred. 'I’lie dish is now covered with a funnel, the stem of 
which is connected to a set of “ potash bulbs ” containing 
barium hydroxide solution, the bulbs being placed in a 
beaker containing cold water. The mixture is then 
evaporated to dryness, a gentle current of air being 
aspirated through the apparatus. An additional 1 c.o. of 
the curcumin solution is well mixed with the dry mass, and 
the mixture again dried. The colouring matter formed is 
extracted with successive quantities of methylated spirit and 
the extracts filtered. The liquid in the potash bulbs is now 
mixed with the sand in the dish, made alkaline, if necessary, 
with barium hydroxide solution, and evaporated to dryness. 
The dry mass is treated as belore with hydrochloric acid, and 
the oxalic acid and curcumin solutions, and the processes of 
evaporatiou and alcoholic extraction repeated, the solution 
of the colouring matter being added to that previously 
obtained. A standard colour solution is prepared by treat- 
ing 10 c.c. of a solution of boric acid ot known strength 
(1 c.c. at 0* I mgrm. of B^Os) in an exactly similar manner, 
the solution of the colouring matter being made up to 
200 C.C. — A. S. 

Manganese ; Determination of — , in Acid Solutions by 
Persulphates. H. Baubigny Comptes rend., 136, [7], 
449—451. 

Thk author has investigated the completeness of precipita- 
tion of manganese in presence of varying amounts of acid. 
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Hjdroeblorio acid waa exoludfd from the iDreitigation, and ] 
the reaulti with oigaaio aoidt were very unsatiafactory- 
The figures given in the paper refer to pulphuric nitnc | 
acida only. 'Ihe process was carried out as described in a , 
former paper (t|iis Journal, 1903, 45), and the filtrates were j 
rendered alkaline with ammonia, heated to boiling for a 
few minutes after adding more persulphate, and the pre- 
cipitated manganese filtered off, ignited, and weighed as 
MD 1 O 4 . The filtrates from this operation were in all cases 
free from manganese. The results show that: — (1) As 
the solution becomes more strongly acid the tendency to 

E ^roxidation of the manganese heco'»>e 8 less strong, and 
ence the precipitation is less nearly complete. But this 
effect can be completely counteracted by adding a propor- 
tionately larger amount of the persulphate solution ; the 
most strong^ acid solution used contained 11 c.c. of 
concentrated sulphuric acid in 200 c.c. of solution, and 
with this, 6 gnus, of ammonium persulphate were needed to 
precipitate completely 0*05 gnu. of metallic manganese as 
MnO,. (2) Sulphuric acid is preferable to nitric acid, for. 
volume for rolume, sulphuric acid (sp. gr. 1 * 840) works lets 
adversely than nitric acid (sp. gr. 1 *838) towards the peroxi- 
dation of the manganese, while it is more than three times as 
etfective alkalimetricallv in producing acidity. ( 8 ) The 
action is more rapid with sulphuric than with nitric acid, 
and with very acid solutions the heating should not be too 
prolonged, for when the persulphate is all decomposed the 
acid reacts on and dissolves the precipitated peroxide. 
After the liquid has cooled, however, it niay be left for 
many hours without any solution of the precipitate oc^r^ng. 

HydtnfluoTic A.cid i EmploymBtit of ■■■ ■- •, in Afetallurgicid 
Laboratories, R. Kned. ZeiU. angew. Chem., 1908, 


16, [«]. 176-181. 

The solution and analysis of ferrosilicon and similar metal- 
Inrgioai products are greatly facilitated bv the addition of 
small quantities of hydrofluoric acid to the solvents. By 
restricting the quantity of hydrofluoric acid to that pre- 
scribed in the following examples, the operations, except 
those for the cstini^tion of calcium, magnesium, and 
aluminium, can he performed in glass beakers, which, 
however, should be set apart for this purpose. 

Phosphorus.^-l grm. of powdered ferrosilicon is treated 
with 26 — 80 c.c, of nitric acid (sp. gr. I * 2 ) and 1 — 1*5 c.c. 
of hydrofluoric acid, Soluiion is complete in 2—5 minutes. 
The boiling mixture is treated with a small excess of 
potassium permanganate and boiled till the red colour 
disappears. The manganic oxide is dissolved by a little 
hydrochloric acid, and the whole evaporated to a syrup. 
After dilution and filtration, the phosphoric acid is precipi- 


tated by molybdate. 

Manganese, — i grms. of the sample are dissolved in 
oonoentrated hydrochloric acid, with addition of 5—7 c.c. 
of hydrofluoric acid. The filtered solution is oxidised with 
nitric acid, evaporated with excess of sulphuric acid, and 
the manganese titrated by Volhard’s method. 

Copp«“»— The substance is dissolved as for the manganese 
©atlmation, and the filtered solution is precipitated by 
hydrogen sulphide after copious dilution. 

1 grm. is dissolved in warm hydrochloric acid, 

frith addition of 1—1-5 c.c. of hydrofluoric acid. The 
solution may at once be titrated by Reinhardt’s method, or 
may he filtered, evaporated with sulphuric acid, and reduced 
with xiuo. The Insoluble residue retains traces of iron. 

5 u/pAiir.— This is best determined by boiling the sub- 
stance with hydrochloric acid, and passing the gases through 

hydrochloric acid containing bromine. 

Total Carbon , — The powdered ferrosilicon is oxidised 
with chromic acid, sulphuric acid, and copper sulphate in a 
Corleis’ apparatus. 

Graphite,^2 grms. of substance are dissolv^ in 35 0 . 0 . 
of nitric acid with 8 c.c. of hydrofluonc acid at 60 C., 
dUuted immediately, and kept w^ for halfan hour. The 
insoluble maUer is collected on asbestos, and the 

earlmn in it determined by the Corleis process. 

Calcium, Magnesium, and Alumimum.^ The 
sin^ is^ssolv^to hydrochloric and hydrofluonc acida m 


a platinum basin, which, however, is slightly attacked. The 
dissolved platinum must be precipitated by hydrogen 
sulphide. 

Sf/icon.— The substance is dissolved in concentrated 
hydrochloric acid, with addition of potassium chlorate, and 
the solution evaporated with sulphuric acid. 

Phosphorus in Cast Iron . — ^The addition of 0-5--1 c.c. of 
hydrofluoric acid after a preliminary boiling with nitric acid 
ensures the solution of the whole of the phosphorus, and 
greatly facilitotes filtration from paphite, &c.; or the 
process described for ferrosilicon can be employed, restricting 
the amount of hydrofluoric acid to 5—6 drops. If the yellow 
precipitate is to be weighed, after dissolving it from the 
filter by ammonia and evaporating this solution in a 
porcelain basin, the filtration of the original solution from 
graphite can be dispensed with. The titration of the yellow 
salt is under these circumstances less precise, although for 
factory control it is to be recommended, owing to the 
resulting economy of time. The quantity of hydrofluoric 
acid used should, in such cases, be roughly proportioned to 
the percentage of silicon. 

5 /a^E.— The estimation of iron in slags is greatly assisted 
by adding 0 * 5 — 1 c.c. of hydrofluoric acid to the hydro 
chloric acid employed for dissolving the substance. After 
heating for half an hour, the solution is ready for titration. 

— M. J. S. 

Carbon Dioxide; Determination of Atmospheric , by 

the Walker Method, A. G. Woodman. J. Amer. Chem. 
80 c., 1903,25, [ 2 ], 150. 

The author describes a series of experiments, carried out to 
ascertain the most suiuble conditions for working the 
Walker method for estimating carbon dioxide in air (see 
J. Chem. Soc., 1900, 77, 1100). 

The method consists of allowing a definite volume ot air 
(usually I to 2 litres) to come in contact with a known 
weight of barium hydroxide in solution ; the liquid is now 
filtered under reduced pressure and the amount of barium 
hydroxide in the filtrate estimated by titration with a 
standard solution of hydrochloric acid. 

The author finds N/lOO barium hydroxide solution, 
and N/50 hydrochloric acid the most convenient to use. 
The vessels for absorption were coated with a layer of 
barium carbonate. 

Thirty minutes was found a convenient time for absorp- 
tion, no advantage appearing as the result of longer 

contact. . 15 . 

The author also suggests slight modifications of the 

apparatus used by Walker. ^ 

He concludes, as the result of his work, that Walkers 
method is accurate to 0*1 part in 10 , 000 , but with careful 
work he considers that this error should certainly be as low 
as 0 03 part. 

He finds the method rapid, easy of execution, and 
preferable to the Pettenkofer method. — T. F. B. 


ORGANIC---QUALITA TI VE. 

Maltose ; Detection of Small Quanlifies of , in the 

Presence of Glucose, L. Grimbert. J. Pharm. Chim., 
1903, 17, [5], 225—228. 

Thb author finds the process given by L 6 pine and Boulud 
useless (Gomptes rend, de la Soci4t4 de Biologie, Dec. 
1901), in which the two osazones are to he extracted with 
ether to dissolve out the maliosazone, since the maltosaione 
is as insoluble in ether as the glucosazone. In solutions 
containing only maltose or glucose the formation of the 
osazone is a much more delicate reaction for glucose, it 
being possible to detect as little as 1 ; 20,000 of this, as 
againsi only I : 1,000 of maltose. To separate a mixture 
of the two sugars, the purified osasones are either triturated 
in a mortar with tlie least possible quantity of acetone, and 
filtered, or diluted with a little water, warmed on the water- 
bath for five minutes and rapidly flltereii. In either case, 
the filtrate on standing deposits crystals of maltosaxone. 
By both methods it is possible to detect 0*05 per cent, of 
maltose in the presence of 1 per cent, of glucose. 

— W. H. 8. 
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Coal in PyriUo f DotermnoHon of—^. F. P. Treadwell 
and A. A. Koch. Zeits. angew. Ohem., 1903, 16, [8], 
178—175. 

Thb rapid entimation of the amount of coal in pyrites can, 
in many oases, be effected with sufficient accuracy for 
technical purposes by simple incineration, in addition to 
the determinations of total sulphur, iron, and moisture 
which are usually made, as well as that of carbonic acid in 
samples containing a notable proportion of carbonates. 
The apparent loss m incineration must be inorea^ by the 
amount of oxygen required to convert the iron into ferric 
oxide, in order to obtain the true loss. By subtracting 
the total sulphur and moisture fVom the true loss, the 
remainder will be the organic portion (C, H, N, and O) of 
the coal, and any carbon dioxide from carbonates present. 
To calculate the carbon, the org^ic matter must then be 
multiplied by a factor which varies with different kinds of 
coal. For English pit coal, this factor may be taken as 
0*89, whilst for Bohemian brown coal it is as low as 0*74. 
If much calcium be present, some of the sulphur will be 
retained in the ash as calcium sulphate, and the accuracy 
of the results is diminished. For greater accuracy, or in 
exceptional cases, Corleis’ method of wet combustion with 
chromic acid is both more convenient and rapid than the 
process of elementary analysis with copper oxide. — M. J. S. 

Essential Oils in Absinthe} Determination of the . 

Sangl6-Ferriere and Cuniasse. Ann. Chim. anal, appl., 
8 , 17—18. Chem. Centr., 1903, 1, [9], 543. 

Thk authors make use of the iodine absorption power of 
the essential oils, 100 c.c. of the absinthe are treated with 
10 c.c. of water, and exactly 100 c.c. of the mixture are 
distilled over. To 50 c.c. of the distillate, 25 c.c. of a 
mixture of equal parts of a solution of iodine (50 grms. 
per litre of 90 per cent, alcohol) and one of mercuric 
chloride (60 grms. per litre of 96 per cent, alcohol) are 
added. After allowing to stand for three hours, the excess 
of iodine is titrated. The number of c.c. of N/10 thio- 
sulphate solution required, multiplied by 0*2032, gives the 
nuiuher of ^rms. of essential oils in 1 litre of absinthe. A 
blank experiment must bo made with 50 c.c. of alcohol of 
the same strength as it occurs in the absinthe. — A. S. 

Diyitalin ; Determination of , in Officinal Preparations 

of Diyitalis and Digitalin, Ecalle. J. Pharm, Cbim., 
1903, 17, [5], 228—232. 

The digitaliu referred to is the crystalline glucoside first 
obiajiied by Nativelle, which is the most active constituent 
of digitalis. Iron alum is suggested instead of ferrous 
sulphate in Kiliani’s test for distinguishing between French 
and German digitalin. For the determination of the 
digit alin, the solution is purified with normal lead acetate, 
excess being removed by sulphate of soda, and is then 
extracted with ammoniacai chloroform. The filtered 
chloroform extract is evaporated on the water-bath, the 
residue rcdissolved in chloroform, and a mixture of ether 
aud light petroleum spirit added. The whole is carefully 
shaken and allowed to stand for 48 hours, the clear liquid 
decanted, and the remainder evaporated, leaving the digi- 
taliu. Tincture of digitalis aud ethereal tincture of digitalis, 
both officinal French preparations, were found to contain 
0*0398 per cent, and 0*02337 per cent, respectively of 
digiralin. — W. H. S. 

XllV.-SCIENTIFIC & TECHNICAL NOTES. 

Colloidal Metals ; Preparation of Solutions of — . 

F. Henrich. Ber., 1903, 36, [3], 609—616. 

Thb author describes methods of preparing solutions of 
colloidal gold, silver, platinum, and mercury, in which salts 
of these metals are treated in solution with hydroquinone 
(quinol), catechol, or pyrogallol, with or withont a neutralising 

r t, suob as caustic soda or potash or sodium acetate or 
phate; the solutions thus obtained, poriffoation 
by dialysis, can be repeatedly filtered through hardened 
filter-paper, or boiled in a teflox apparatus, inthont depo- 


siting aoy metal. The ordinary precautions as to cleanliness 
of vessels and purity of reagenu must be taken, and the 
water employed by the author was twice distilled and the 
vessels steamed. 

With solutions of hydrogen auriohloride, the three phenols 
referred to yield colloidal gold solutions of various colours \ 
in acid solutions the resulting liquids are generally blue, but 
sometimes green or rose-red, whilst in presence of alkali, 
violet and red colloidal solutions are obtained. The 
stability of the latter solutions is much greater than tlmt of 
the former, and is greatest when no metallic lustre is visible 
iu the liquid. On evaporating the red, non-fiuoresoent, 
colloidal gold solutions on the water-bath, a solid residue 
is obtained which has a lustre like gold and in thin layers 
is transparent; after keeping for more than two months 
this residue dissolves iu water, yielding a colloidal solution. 
The behaviour of these solutions towa^s electrolytes is also 
similar to that described by Bredig in his paper on *• Inor- 
ganic Ferments.** (See this Journal, 1900, 1155; 1901, 
376.) In preparing a blue solution of colloidal gold, 60 o.o« 
of a N/IOOO hydrogen aurichloride solution was heated to 
boiling and rapidly mixed with 10 o.o. of hot N/lOO 
quinol solution. The liquid thus obtained, which was 
transparent and dark blue, and showed a red, coppery lustre 
when viewed in reflected light, was dialysed after 10 
minutes* standing, aud then concentrated by maintaining a 
difference between the levels of liquid iu the dialysing 
apparatus. A little blue gold precipitated, aud was filtersd 
off. 

The methods used for preparing the other colloidal gold 
solutions and also those of platinum, silver, and mercury 
are similar to the above. — T. H. P. 

Silver Sulphide / Action of Hydrogen on Mixtures of — , 
with Sulphides of Antimony and Arsenic, 11. P41abon. 
Comptes rend., 136, [7J, 454—456. 

Known mixtures of silver sulphide with antimony sulphide 
and arsenic sulphide were heated in sealed tubes filled 
with hydrogen, to 610° C., and the composition of the gas 
determined after equilibrium had been entablished. The 
ratio of hydrogen sulphide to total gas was found to increase 
with the proportion of antimony or arsenic sulphide in the 
mixtures, though not in the same ratio. The author attributes 
this variation to diminution, through the action of the silver 
sulphide, of the vapour pressure of the other sulphide ; at 
this decreases or increases, the point of equilibrium is 
pushed in the direction of total hydrogen or total hydrogen 
sulphide respectively. — J. T. J). 

Acetates of Cobalt and Manganese} Oxidation of 
by Chlorine, U. Copaux. Comptes rend., 136, [6], 
373. 

The author finds that ehlorine has a different oxidising 
action on acetates of cobalt and manganese. 

Cobalt Acefa/e. — One part of finely- powdered cobalt 
acetate is added iu small quantities to two parts of a 5 per 
cent, acetic acid solution, tnrough which a stream of chlorine 
passes. The liquid is filtered, saturated with chlorine, and 
allowed to evaporate spuntaneously. Black crystals are 
obtained, which appear green by reflected light. 

The same compound has been obtained by the author by 
orystailisiug, from acetic acid solutions, crystallised cobalt 
chloride with twice its weight of the substance obtained by 
electrolytic oxidation of cobalt acetate. 

The substance is very soluble in water, and on boiling 
loses acetic acid. Its solutions are neutral to litmus. 

The author considers that the substance is a derivative of 
Ck), 04 , and that the composition should be represented by 
the formula [Co 8 (C 2 H| 0 ,) 4 ] 4 CoCl„ 40 H 2 O. 

Manganese Acetate . — In 15 per cent, aqueous solutions 
Gorgeu found that manganese mauganite was formed. 

By using 40 per cent, solutions, an iateusi red colour ia 
produced. On addition of twice tue volume of glacial 
acetic acid, an acetate of maugauese slowly separates out, 
aud, ou aualyiis, this was fouud to correspjad to the 
formula Alu(OjlIjOi)j, 2 BjO, appearing to be a derivative 
of MuA —r- F. B. ' 
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Mannitol ; Action of Selenyl Chloride on . C. Chabri^ 

and A. Bouchonnet Coioptee rend., 1903, 130, [6], 376. 

Oke molecule of mannitol heated with 2 mole, of eeleuTl 
chloride to about 130** C, reacts very vigorously, a thick, 
viscous liquid being formed, soluble in water and alcohol. 

If the aqueous solution be filtered and evaporated, the 
temperature being raised to 150® C., a mass of long needles 
is deposited on cooling, ^hich, on analysis, show the com- 
poiition CgHgOySCj. This substance decomposes very 
rapidly at temperatures much above 130® C. 

Since all the selenium can be precipitated by heating the 
substance in presence of sulphurous acid, the authors 
assign the formula — 

fieO SeO 

Cria . CHO . CHO . CHO . CHO . CHj 


— T. F. B. 

Peroxides ; Function of — , in the Chemistry of Living 
Cells, IV. The Peroxydasea. A. Bach and R. 
Chodat. Ber., 1903, 36, [3], 600 — 605. (See also this 
Journal, 1902, 1561.) 

Certain plants, such as the pumpkin and horse-radish, 
which contain peroxydases, but no oxydases, serve for the 
preparation of the former enzymes uncontHminuted by the 
latter. Horse-radish roots were finely ground and allowed 
to remain for several hours ; the mass was then purified, 
by digestion for 4 — 5 days, and subsequent washing, with 
80 per cent, alcohol, and pressed. The residue was sub- 
mitted to a systematic extraction with 40 per cent, 
alcohol, which dissolves the peroxydase ; the extract 
was concentrated at 30° C., filtered, and precipitated 
by absolute alcohol. After purification the enzyme pre- 
paration was obtained as a yellowish-white, gummy mass, ! 
extremely soluble in water and readily soluble in 40 per | 
cent, alcohol. These preparations contained a substance | 
which reduced Febling’s solution, but which was eliminated j 
after repeated puriHcation. The purest peroxydase pre- | 
parations contained about 6 per cent, of ash, free from ! 
iron, but containing aluminium and manganese. The ! 
specific properties of the peroxydase are destroyed by | 
beating the solutions to boiling, but are regenerated after 
a few hours; a second heating, however, destroys them 
permanently. When heated in alcohol, the peroxydase 
is destroyed at the boiling-point of alcohol. The per- 
oxydase powerfully “ activities ’* a small quantity of 
hydrogen peroxide, hut is destroyed by larger quantities. 
Besides hydrogen peroxide, the oxydases of various origins 
and the organic peroxides produced by the atmospheric 
oxidation of certain organic substances are “ activifted 
in presence of the peroxydase. Quantitative results of 
oxygen absorbed and carbon dioxide evolved by the 
oxidation of pyrogallol, are quoted. These results proved 
that the peroxydase, in absence of a peroxide, is absolutely 
devoid of oxidising properties. — J, F. B. 

Peroxides ; Functimi of m the Chemistry of Living 

Cells, V. Separation of the so-called Oxydases into 
Oxygenases and Peroxydases. R. Chodat and A. Bach. 
Ber., 1903, 36, [3], 606—608. 

If a solution of oxydase from Lactarius be submitted to a 
systemadc series of fractional precipitations by alcohol, 
two final fractions are obtained, one of which is insoluble 
in 40 per cent, alcohol and possesses only feeble oxidising 
properties, whilst the other is soluble and is entirely devoid 
of oxidising power. The oxidising power of the former is 
strongly intensified by the addition of the second fraction 
or of a peroxydase of any origin. It is regarded as an 
'oxygen carrier, taking up molecular oxygen and converting 
it into peroxide, and is termed by the authorM an oxygenase; 
the other fraction is simply a peroxydase with the proper- 
ties described in the preceding attract. Whereas the 
peroxydases can readily be obtaiDe4nree from oxygenases, 
it bag not yet been possible to prepare the latter absolutely 
free fron# peroxydases. 


Quantitative experiments on the oxidation of pyrogallol 
showed that the activity of the oxygenases prepared from 
fungi (Pussnla and Lactarius) was far more powerfully 
intensified by the peroxydases of similar origin than by 
those prepared from pumpkins or horse-radish. On the 
other hand, the fungus peroxydases have a far weaker 
“ activifying’Mnfluence on hydrogen peroxide than those 
of the latter origin. Peroxydases exist, therefore, of two 
kinds, one acting more powerfully on oxygenases, and the 
other on hydrogen peroxide. The oxydases as hitherto 
known are normally mixtures of oxygenases and peroxy- 
dases, and their oxidising power depends on the presence 
of both bodies. Whilst many plants are known which 
show no oxydase reaction, practically none exist which do 
not contain peroxydases. As organic peroxides, the 
stability of the oxygenases depends on the nature of the 
radicles combined with the peroxide group. Unstable 
oxygenases, or those which react readily with water to 
form hydrogen peroxide, are used up as soon as they are 
formed in the plant, and cannot be detected ; the peroxy- 
dases, on the other hand, are uniformly very stable, and 
can always be detected on the addition of a peroxide. 

— J. F. B. 


Chemical Technology, or Chemistry in its Applica- 
tions TO Arts and Manufactdres, with which is 
incorporated Richardson and Watts’ Chemical 
Technology. Vol. IV. Edited by W. J. Dibdin, F.T.C., 
F.C.S., &c. Electric Lighting, by A. G. Cooke, 
AI.A., &c., Head of the Electrical Engineering and 
Physics Department of the Battersea Polytechnic. 
Photometry, by VV. J. Dibdin, formerly Chemist and 
Superintendent Gas Examiner to the Metropolitan Board 
of Works and the London County Council (1882 — 1897). 
J. and A. Churchill, 7, Great Marlborough Street, 
London. 1903. Price 20.9. 

Large 8vo volume, containing 373 pages of subject-matter 
with 181 illustrations. The text is subdivided as follows : — 
Introduction. I. Conductors. II. Parallel Distributiou, 
III. Electro-Magnetism. IV. The Closed Dynamo (General 
Theory). V. Closed Coil Dynamo (Design and Regulation). 
VI. Storage Batteries. VII. Continuous Current Trans- 
former Systems. VIII. Series Distribution. IX. Alternat- 
ing Currents (Theory). X. Alternating Currents (Ma- 
chinery). XI. Alternating Current Distribution. XII. 
The (.’oupling together of Generators. XIII. Incandescent 
liiimps. XIV. Arc Lamps. XV. Central Statiijn Economy. 
XVT. Photometry. XVII. Standards of Light. XVI II. 
Methods of Determining the Illuminating Power of Coal 
Gas. 


The Chemical Changes and Products resulting from 
Fermentations. By R. H. Adkrs Plimmbr, D.Sc. 
JiOitgroaus, Green. and»Co., 39, Paternoster Kow, London ; 
New York, and Bombay. 1903. Price 65. 

8vo volume, with 141 pages of subject-matter, 33 pages 
of bibliography, and the alphabetical index of names of 
authors and subject-matter. The subject is subdivided 
as follows ; — I. (Changes in the Polysaccharides. II. In 
the Trisaccharides and Disaecharides. III. In the 
Alonosaccbarides. II. In the Glucosides. Y. Changes 
resulting in the Formation of Optically Active Products. 
VI. Changes in Esters. VII. In Urea and Uric Acid. 
YU I. Changes as the Result of Oxidation. IX. As the 
Result of Reduction. X. Nitrification and Denitrification. 
XI. A^'arious Changes occurring as the Result of Fermenta- 
tions. XII. Changes in Blood. XIII. In Milk, Muscle, 
and in the Liquid of the Proslate Gland. XIV, In 
Albumins as the Result of the Action of Pepsin. XY. 
In Albumins as the Result of the Action of Trypsin. XYI. 
Proteolysis by Ferments other than Pepsin and Trypsin. 
XYIl. Changes and Products occurring as the Besult of 
Putrefaction. 
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Pkimciplks of Inoroamic Chbmistrt. By H. C. Jones, 
Associate Professor of Physical Cbemistry in the Johns 
Hopkins University. The Macmillan Company, New 
York. Maotiiillau and Co., Ltd., London. 1903. 
Price 17s. 

Larok 8vo volume, containing 497 pages of subject-matter, 
illtistrated with 42 engravings, and followed by an alpha- 
betical index. “The aim of this book is to add to the 
older geiieralisations, those recently discovered, and to 
apply them to the phenomen't of inorganic chemistry in 
such a way that they may lorm an integral part of the 
subject, and at the same time be intelligible to the 
student.” 


Crane Brport. 

I.—GENERAL. 

Minks and Quarkiks: Oknkkai. Rki‘Ort and 

b FAUST ICS FOU I90:f. 

Home Office Report 1903- 

Ontput of MineraU under Metalliferous Mines Regulation 
Acts dunng 1902. 


Mineral. 


IIKH. 


IS»02. 


Ar5*(*nic 

Arsenical pyrites 

Barytes 

Bauxitij 

('hslk 

Cli'Tt and flint 

Clay snd shale 

C *pper ore uiul copfa-r precipitate 

Fluor spar 

(i«ild ort! 

Gypsum 

iKoeous rock 

Iron ore 

Imn pyrites 

Lend ore 

Limestone 

Manganese ore 

Ochre, umber, &c 

Rock salt 

Sand 

Sandstone 

Slate 

Tin ore (dre8se<0 

Uranium ore r 

Wolfram 

Zinc orti 


Tons. 

а, m 

2,m 

2M18 

io,iyi 

4.5fi4 

2,m 

104.1)C7 

0.792 

4.104 

10,074 

Iftl.lW 

i*S,9l2 

1.071,025 

2,B77 

215,970 

512.15S 

1,640 

б. 22H 
151.04S 

11,803 

2,10,004 

154,.124 

0,.'i42 

7H 

18 

2.1,752 


Tons. 

2.425 

685 

22^108 

9,047 

H, 0(k$ 
2.929 

96.908 

0,702 

4,970 

29,963 

170,190 

98,064 

1,700,024 

I. 017 
2,1.616 

671,721 

1.278 

7,000 

102,19.1 

11.076 

201.700 

169..540 

6.098 

52 

9 

25,cmo 


Output of 


Mineral. 


and oil shale. 

Fireclay 

Iron pyrites 

Ironstone 

l.imcstone 

Oil shalH 

Petroleum 


ToUiI . 



. . . 1 ,1.230,5t:6 

1 .1,.122..126 

c (loal Mines Regulation 


902. 



1901. 

1902. 


Tons. 

Tons. 


2 19.037 AJ40 

227,178,140 

ay 

140,007 

I0l,0.i3 


2,8.14,997 

2,986,310 


7.0H1 

7,561 


6,819,926 

7,2 -'4,0.15 


27.716 

.1.1.391 


2,864.356 

2.107.534 


8 

25 


91,254 

95.914 


231,343.224 

239,774,608 


In examining the statistics of output given in these 
tablet), it must be borne in mind that the figures do not in 
all cases represent the total production of the minerals for 
the year.^ Iiarge quantities of several important mineratr, 
•nen as iron ore, umestone, sandstone, slate, clay, Jtc., are 
obtained from quarries nnder the Quarries Act, and from 


other open workings, the returns from which are not yet 
available. The totals for coal, and the ores of copper, lead, 
and xinc, may, however, l>c regarded as substantially 
complete. The lotal mineral output of the United King- 
dom, including the roturns from quarries, Ao., will appear 
in Part 1. of the General Report. 

Colombia; Republic of , Customs Chanobs. 

A consular report, dated Feb. 23, 1903, states that a 
decree has been issued abolishing all export duties (except 
oil precious metals l to take effect as soon as notice thereof 
reaches the custom-houses. A Board of Trade circular, 
dated March 3, 1903, states that, after March 1, all import 
duties leviable in the Republic of Colombia have been 
increased tenfold. 


Natal; Trade of , in 1902. 

Bd. of Trade March 5, 1903. 

Amongst the imports into Natal may be iiotetl 


— 

IDOL 

1902. 


i & 

188,000 
1.1d,(M)0 
161,000 
! 37,000 

37W 

£ 

888.000 

160,000 

148,000 

62,000 

49,000 

i)ruK» and cm miealK 

8<»iip and candles 

Kan hen, china, and stone ware, Ac 

Cement 

while the exports include — 




lIHll. 

j 

UK)2. 

Smcir 

Bark 

Beer 

Mutches 

1 l-LIHlO 
7U.(HM) 
iii.iKn 

B 

161,000 

76jm 

9,000 

6,900 


New “Gk.s’khal” Custom.s I’auifk of (jEhmanv, 

Bd, of Trade March 19, 19o3. 

A return has just beeu issued by the Board of Trade 
containing a translation of the new “ General ” Customs 
Tariff of Germany, and compariog, as far as possible, the 
rates of Customs duty established by the Tariff with the 
rates which are at present iu force on imports into 
Germany from tlu; United Kingdom This return is in 
continuation and completion of one issued in 1901 (Parliti- 
mcntiiiy reference number, Cd. 779), which contained a 
iransUitioii of the greater portion of the Tariff in its form 
as originally proposed, so far as it affected the principal 
articles of British trade. 

The Tariff, as published, has been framed largely with a 
view to the negotiations which will follow the approaching 
termination of the German Commercial Treaties with 
various C'ontinenfal Powers. 

The Tariff' is not in operation, and it is provided by 
section 16 of the Law establishing it that “ the perio<l at 
■which the Law will come into force will be determined by 
Impel ial Ordnance with the concurrence of the Bundes- 
rath.” No date, however, has yet been fixed for its entry 
into operation. Under the commercial trrjities referred to 
above, the tariff rates of import duty leviable in Germany 
on a large number of articles in which the trade of the 
United Kingdom is interested are definitely fixed, and the 
treaties arc only terminable 12 mooths after the date on 
which they may liave respectively been denounced. So fkr 
as the Board of^Trade are aware, denunciation has not yet 
taken place with regard to any of them. 

The T'ariff as now published is liable to nwdificatUM 
before it comes into operation, as the result of negotiationi 
beween Germany and other Powers, for the Gonolusioa of 
new Commercial Treaties. 

It may be added that imports into Germany from tho 
United Kingdom at present enjoy most^fkvoared-narioA 
treatment in virtue of a German law. ^ ^ 
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II.^FUEL, OAS, AND LIGHT. 

Beoove&t Cokb-Ovbk in Oibmant; Fkoorbm 

OF THE — . 

J. of Oas Lighting, 1908, 81 , [2074], 356. 

Since the adoption of coke-ovens (see page 855), the 
yearly production of ammonium sulphate in Germany hiia 
steadily increased. In 1895 the production in Westphalia 
amounted to 10,000 tons, but htid increased to 50,000 tons 
in 1900 ; whilst the price remained nearly constant. — A. 8. 

VII.^ACIDS, ALKALIS, Etc. 

The American Demand for Sulphur. 

C. C. Schnatterheck , Eng, and Mining J., Feb. 28, 1908. 

Heretofore the demand for sulphur in America has been 
satisfied largely by crude brimstone, but since 1896, when 
the Sicilian miners formed a combi nation and advanced 
prices, acid makers in the United States have considered 
It better policy to burn pyrites. Subsequently between 
1896 and 1902, with the rapid development of manufacturing 
enterprises, the consumption of sulphur increased over 
80 per cent. In 1 902, there were consumed 520,537 long 
tons of sulphur, and of this amount pyrites supplied 
387,750 tons, or nearly 65 per cent. In 1896 the sulphur 
recovered from pyrites amounted to 141,933 tons, showing 
an increase in 1902 of 195,817 tons, or 138 per cent. 
This growth in the demand for pyrites sulphur has been 
due chiefly to the fertiliser acid trade. It has also 
increased the domestic production of pyrites from 109,282 
tons in 1896 to 803,746 tons in 1902, or nearly 178 per 
cent., and the probability is that there will be a further 
growth in the future. This ore carries from 42 to 44 per 
cent, sulphur, and is mined principally in Virginia, 
Gkorgia, and Massachusetts. The imports of pyrites, 
coutmning from 46 to 52 per cent, sulphur, also show an 
increase, of about 1 19 per cent. This heavy import trade 
is free of duty. Small quantities of good quality pyrites 
have also been imported from Ne>vfoundland and Norway, 
but Spain is still the main source of foreign supply. The 
market value of imported pyrites since 1896 has fallen in a 
larger ratio than the advance reported in brimstone. This 
has naturally favoured an increased consumption of pyrites, 
and should importers succeed in their efforts to supply a 
larger quantity of non-arsenical ore, it seems likely that 
those using brimstone exclusively will try pyrites. Imports 
of brimstone into the United States are free of duty. In 
1896, at the time of the organisation of the Anglo-Sicilian 
Sulphur Co., the imports into the United States were 
145,318 long tons, and they furnished aboTit 49 per cent, 
of the total sulphur consumed here. In 1902, six years 
later, the brimstone imports were 176,951 tons, which 
supplied only 33 per cent, of the demand for sulphur. 
True, there has been an increase of about 22 per cent, in 
brimstone imports, but this was due principally to the 
consumption of best unmixed seconds by the sulphite pulp 
mills. It should be mentioned here that the sulphuric 
acid manufacturers, when they use brimstone, buy mostly 
best thirds, which cost about 1*5 dols. per ton less than 
seconds, tbe difference in price being due to quality. 'Fhe 
import value of brimstone has advanced about 32 per cent, 
since 1896, and may be taken as an index to the profits 
that have been made by the combination since its incor- 
poration. 


Brimstone. Pyrites. 



1898. 

1902. 

^ 1896. 1 

J902. 

Production 

3300 

10318 

109,282 

303,746 

Imports 

146318 

176,951 

199,678 

487,319 

Total 

149,118 

181,789 

308,960 

741,066 

Bxporti 

484 

^888 

i 

3,060 

Oonaumption... 

148364 

1SA316 

808360 

738,006 

Sulphur content 

146.661 

182.787 

141338 

337.750 


Tbe table shows tbe development of the solphar trade 
in America from 1896 to 1902. This period illustrates the 
influenee of tbe high prices asked for crude brimstone 
by the combination. The fibres are in long tons of 
2,240 lb., and the sulphur contiuned in the crude briinstone 
has been calculated at »8 per cent, pure, and in pyrites at 
44 per cent, for the domestic ore and 47 per cent, for tbe 
imported. 

in addition to the above an increasing quantity of sulphur 
is being recovered from the fumes from roasting blende. 
Zinc works at La Salle and Peru, 111., are producing a go<^ 
acid in this way, and it is hoped that the industry will 
prosper. In Germany most of the lar^ xinc works make 
either sulphurio acid or sulphurous acid uom the fumes. 


X.--METALLURQY. 

Bauxite Mining in Arkansas. 

Eng. and Mining J,, Feb. 28, 1903. 

The Pittsburg Reduction Company is now mining 
bauxite at Bauxite, Saline County, Arkansas. While much 
work has been done there, the plant at the mines is still 
incomplete, though its construction is being pushed. 

A part of the ore is washed to remove the free silica. A 
large amount of it can be used without washing. A part 
of it is dried and the balance calcined. In drying a 
cylindrical dryer is used, the furnace being fired with wood. 
In calcining a 60-ft. rotary calciner is used, fired with gas 
generated in a 10 by 12-ft. DuflTs patent water-seal gas pro- 
ducer. The ore is all ground on a series of coarse and fine 
crushers, and handled by elevators and conveyers from the 
tramcars into the cars for shipment. 


Spelter Production op the World. 

Eng. and Afmin^ J., Feb. 21, 1903. 

Henry R. Merton and Co. have compiled their yearly 
table, showing the approximate productiou of spelter in the 
world in 1902. In the statement below the Journal substi- 
tutes its own figures for the production of the United 
States which it makes slightly larger than the Merton 
report. The figures given are in long tons of 2,240 lb. 


1 

1901. 

1902. 

Changes. 

j Per 
jeentage. 

Belgium, Rhine, ami Hoi- 1 
land. 

Silesia 

199,286 

1 

200,140 

i I- 

866 

0*4 

1 106,38.5 

115,280 

' I. 

8,806 

8-4 

Great Britain 

30,066 

.30,610 

1. 

9,666 

31-8 

France and t^ain 

Austria and Italy 

27,265 

27,030 

D. 

235 

i 0*9 

7,700 

8,460 

I. 

760 

I 1-0 

Poland 

6,035 

8,160 

I. 

2,216 

37*6 

Total Europe 

376,62.5 

.308,670 

I. 

22,045 

i 6*9 

United States 

126,734 

141,471 

1 1. 

16,737 

12-5 

Total, long tons 

602,369 

640.141 

I. 

37,782 

7*6 

Total, short tons .... 

662,642 

604,968 

1. 

42,316 

7*6 

Total, metric tons. . . 

670397 

648,783 

I. 

38,386 

7*6 


The production of spelter last year apparently kept up 
wiih the increased consumption, since buying was generally 
steady, and prices firm throughout the year. New sources 
of supply of ziuc ores continue to be developed. In 
America the chief additional supply has been drawn from 
Colorado, and the exports of ores showed an increase, as 
well as the production of spelter. The new supplies for the 
European smelters come chiefly from Algeria and Tunis, 
while some concentrates from Australia were received at 
British works. 


Manganese Exports from Brazil. 

Chem. Trade J., March 7, 1908. 

The following figures show the export of manganese in 
British vessels during the last three years : — 1900, 78,600 
tons; 1901, 84,887 tons; 1902, 148,820 tons. 
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XII.-^FATS, OILS, Etc, 

Oil Thapr of South Italy. 

Bd, of Trade J., March 5, 1903. | 

H.M. Consul at Naples, encloses a report by one of the | 
leading firms in the oil trade of South Italy, from which the | 
following particulars have betn extracted. j 

The hubjoined table shown the exports of olive oil from | 
Gallipoli during each of the years 1898-1902 : — I 


To 

1 189k. 1899. 

j 1900. j 1901. i 

, 1 

1902. j 

England 

Eussia 

1 

liniH)! ial Tuna. 
612 1.01 1 .S20 1,279 j 

924 1./91 265 , 099 

. . 7 1 3 

1 

1 5-1 ! 

1 119 

1 14 

United States (New York) 

Italian 

! 9 10 

697 1 1.379 

0 , 4 

1,008 1 666 

1 

466 


Total Imperial Tuns 

2,042 1 4.198 

2.101 2.661 1 

i.no 


** Unfortunately, the new crop has proved an entire failure 
as far as the quantity is concerned, the stock existing on 
31 St December last comprising, for the greater part, also the 
new production. This stock amounted to 2,681 imperial 
tuns, as against 1,625 on the corresponding date of 1901, 
and 1,100 in 1900. The price of Gallipoli oil on the 
3 1 St December, 1902, was 35/. 5s. per imperial tun, as corn- 
compared with 33/. 10s., and 26/. 15i* in 1901 and 1900 
respectively.” 

XIU. a-INDIA-RVBBER, Etc. 

Osaka Robber in Nicaragua. 

U.S. Cons. Reps.f Feb. 26, 1903. 

So much attention has been given to the cultivation of 
rubber in Central America, that the native rubber of the 
region, Castiloa elasticat is regarded as the only species 
susceptible of cultivation in the country. In Nicaragua, 
the conditions lor its growth — hot, humid atmosphere, and 
a moist, though well-drained, soil — limit it to the Atlantic 
coast. 

In view of the neglect of rubber culture in other fertile 
portions of the country, it is interesting to note that at La 
Paz, in the district of Leon, where precisely opposite con- 
ditions of climate prevail to what are needed for Castiloa 
elastica — another species, indigenous to Brazil, the ** Ceara ” 
of commerce (^Manihot ylaziovit), is being successfully 
planted. 

The climate at La Paz is hot and dry, and the soil of 
volcanic origin, retaining moisture during drought to within 
a few inches of the surface. Temperature averages from 
80° to over 100° F. During periods of drought, there is 
but little or no condensation of dew. 

XVI.-^SUGAR, STARCH, Etc. 

Potato-Starcu Machinery in Russia. 

U.S. Cons. Rep., Feb. 15, 1903. 

Twelve new factories for potato-starch are in course of 
erection in the Warsaw district, which is due to the large 
crops in this section of Russia. About 90 potato-starch 
factories are already in operation. There is a large 
demand for machinery for the manufacture of this starch, 
and there is a decided tendency to give preference to all 
foreign machinery other than Glerman. Offers may be 
directed to Bronislaw Oderfeld, 17, Ujasdowska Aleja, 
Warsaw. Prices should he stated, if possible, delivered 
at fcitettin, Germany. 

XX.^F1NE CHEMICALS, Etc. 

Exemption vrom Import Duty op Sulphuric Ether 

FOR Use in Faotoribb in Holland. 

Bd. of Trade J., March 12, 1908. 

A Dutch Decree, dated Eeb. 7, exempts from Customs 
duty, subject to certain conditioos, sulphuric ether imported 
mto Holland for use in factories and works* 


The translation of this decree may bo consulted on 
applicatioD at the ofliecs of the Commercial Intelligence 
Branch of the Board of Trade. 


patmt 

N.B.— In these lists, [A.] means ** Application tor Patent," and 
fC.S.], ** Complete Specifloatlon Accepted." 

Where a Complete Speoifloation accompanies an Application, an 
asterisk is attlxed. Thedatee given are (i) in the case of Applica- 
tions tor PatenU, the dates ot application, and (ii) in the case ot 
Complete 8peoifloationa Accepted, those of the Official Journals 
in which acceptances ot the Complete Speoifloatious are advertised. 

Complete BpecifloationH thus advertised as aooepted are open to 
inspection at the Pat^'ot Office Immediately, and to opposition 
within two montiis of the said dates. 


L— PLANT, APPARATUS, and MACHINERY. 

[A.] 5145. Oweu. Ovens and kilns. March 5. 

„ 5308. Schrdder. Apparatus for cooling or heating 

fluids. March G. 

„ 5316. Winter. Centrifugal apparatus. March 6. 

,, 5481. Dupont. Distilling apparatus. March 9. 

„ 5745. Cyou. Method of watching and controlling 

chemical processes, and npparatus therefor.* 
March 12. 

,5770. Wache and Locuge. Apparatus for concen- 
trating liquids. March 12. 

„ 5782. Breakell. Grinding or crushing apparatus.* 

March 12. 

„ 685G. Hudson. Centrifugal machine for the sepa- 

ration of liquids. March 13. 

[C.S.] 22,852 (1902). Removing the fumes and gasea 
evolved from vessels employed in various pro- 
cesses. March 18. 

„ 24, G80 (1902). Adams. Rotary liquid distributors. 

March 11. 

„ 25,324 (1902). Smith, Morrison, and Schindler. 

Composition for use as a substitute for cork, 
corkwood, Ac March 18, 

„ 28,855 (1902). Cliff. Muffle kilns. March 11. 

„ 693 (1903). GUttner. Centrifugal separators. 

March 11. 

„ 1397 (1903). Stanton. Condensing apparatus. 

March 11. 

11.— FUEL, GAS, AND LIGHT 

[A.] 4861. Bian. Purification of furnace gases.* 
March 2. 

„ 4982. Tully (Gas Light and Coke Co.). Manu- 

facture of gas. March 3. 

„ 4988. Moor. Treatment of gas liquor. March 4. 

„ 5080. D’lieiireuse. IncandeHceut mantle. March 4. 

„ 5068. Lake (Selas Gcs. m. b. H.). Apparatus 

for producing a mixture of gases for lighting 
purposes. March 4. 

„ 5541. McConechy. Apparatus for producing 

acetylene gas. March 10. 

„ 5566. Brown. Artificial fuel.* March 10, 

„ 5589. Brnnston and Burnell. Manufacture of coal- 

gas. March 10. 

,, 567 G. Bowing. Manufacture of combustible gas. 

March 11. 

„ 5695. Schmidt and Neugebauer. Manufacture of 

fuel blocks or briquettes.* March 11. 

„ 5703, McConechy. Acetylene gas generators, 

March 12. 

„ 5781. Jones. Manufacture of gas. March 12. 
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[A.] ftSOft. Lion, (^arburetting gas by means of naph* 
thnlene * (^French application, March 14,1902.) 
March 1*2. 

„ 5866. Si»*menH. Regenerative gas furnaces. 

March 13. 

„ .5910. Dempster aiul Sons, Ltd., and Brondhead. 

Gas purifiers. March 14. 

[C.8.] 24,514 (1901). Thomson. Combustion of fuel in 
furnaces and kilns. March 11. 

„ 8843 (1902). Boult (Viarmc)- generators. 

March 18. 

6482 (1902). Ludwic:. Conversion of carbon into 
graphite or other forms. March 1 1. 

„ 5912 (1902). Simpson. Bunsen burners for liquid 

fuel. March 11. 

„ 6158 (1902). Carmichael and SahUtrom. Produc- 

tion of fuel from peat, and utilisation of by- 
products. March 11. 

„ 7966(1902). Hills. Purification of gas. March 11. 

„ 9622 (1902). Trewby. Gas retorts. March 11. 

„ 22,466 (1902). Laurent. Portable furnace. (Inter- 

national applicatioD, Nov. 30, 1901.) March 11. 

„ 28,177 (1902). Harrison (Soc. luteruat. du Gas 

d’Kau brevets Strache Ste. A me). Manufacture 
of water-gas. March 18. 

III.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS. PETROLEUM 

[C.S.] 24,832 (1901). Wilton. Apparatus for distilling 
ammonlaoal liquors. !March 11. 

„ 8515 (1902). Tixier. Process for obtaining in one j 

operation all the extracts soluble in water con- 
tained in tar. March 18. ! 

„ 100 (1903). Ricklofs. Carbonisation of animal I 

and vegetable substances with or without the 
production of by-products. March 18. 

IV.— COLOURING MATTERS and DYESTUFFS 

[A.] 5269. Newton (Bayer). Manufacture of a new | 
azo dyestuff. March 6. 

„ 5328, Berry and Gerland. Manufacture of soluble 

indigo. March 7. 

„ 5689. Johnson (Badische Aniliu und Soda Fabrik). 

Production of an azo colouring matter. March 11. 

„ 5792. Lake (Oehler). Manufacture of disozo j 

dyestuffs.* March 12. | 

„ 5867. Iiuray (Meister, Lucius und Briining). Manu- ; 

facture of hydrosulphite compounds and methods 
of dyeing and printing with their aid. March 13. 

fC.S.] 9194 (1902). Newton (Bayer). Production of new 
anthraquinone derivatives. March 11. 

„ 10,187 (1902). Johnson (Kalle). Brown colour- 

ing matters containing sulphur. March 11. 

„ 10,243 (1902). Imray (Meister, Lucius und Brun- 

ing). Azo dyestuffs. March 11. 

„ 10,516 (1902). Imray (Meister, Lucius und Brttn- 

ing). Manufacture of brom-indigO'white and 
bromo-iodigo. March 18. 

„ 11,179 (1902). Imray (Meister, Lucius und Brun- 

ing). Manufacture of esters of methylanthrauilic 
acid. March 11. 

„ 11,403 (1902). Newton (Bayer). Dyestuffs of the 

anthraquinone senes. March 18. 

„ 11,711 (1902). Johnson (Badische Anilin und^da 

Fabrik). Colouring matters of the acridine 
series. March 11. 

„ 12,229 (1902). Levinstein, LeviDsteio, and Levin- 

stein, Ltd. Blue sulQ^pr dyestuff. March 11. 

„ 14,606 (1902). Johnson (^Badische Anilin und Soda 

Fabrik). Manufacture of indol and derivatives . 
thereof. March 18. 


V.— PREPARINQ. BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 6018. Crowtber. Agents or solutions for bleach- 
ing fibres, } arns, textiles, &c. March 4. 

„ 5119. Crowther. Agents or solutions for removing 

the colour from fibres, fabrics, &c. March 5. 

„ 5116. De Pass (Vacuum Dyeing Machine Co.). 

Dyeing machines.* March 5. 

„ 5324, Schirp. Dyeing, bleaching, and washing 

apparatus,* March 7. 

„ 5773. Bartelt. Tieatinent of textile fabrics and 

yarns. March 12. 

„ 5867. Imray (Meister, Lucius uud Briining). See 

under IV. 

[C.S.] 16,487 (1902). Kilster. Production of fabrics 
with moirii figurings. March 18. 

„ 369 (1903). Haddan (Elosegui). Fulling, dyeing, 

and scouring of woollen fabrics. March 18. 


VL— COLOURING WOOD, PAPER, LEATHER, Etc. 

[A.] 5211. Dreher. Dyeing skins or partly prepared 
leather.* March 5. 


VII.— ACIDS, ALKALIS. SALTS, Eto. 

[A.] 4820. Cummer. Calcining of alumina sulphate or 
like material.* March 2. 

„ 5649. Levy. Process and apparatus for separating 

gases iiom gaseous mixtures, especially oxygeu 
and nitrogen from the atmosphere. March il. 

„ 5902. Johnson (Chem. Fab. Griesheim-Elektron). 

I’leatuicMit of ehnime ironstone for the separation 
of the iron, undobtainiug chromium compounds. 
March j3. 

[C.S.] 2174 (1902). Ht»yne. Production of ozone. March 11. 

„ 6145 (1902). Naiimanu. Treatment of natural soda 

preparatory to producing colourlcbs sodium car- 
bonate. March 18. 

„ 7119 (1902). Halse. Production of charcoal, 

espctualiy for decolorising liquids. March 18. 

Vlll.— POTTERY, GLASS, and ENAMELS. 

[A.] 4807. Wood, of Apsley Pellati and Co. Decorating 
articles of china, porcelain, earthenware, &c.* 
March 2. 

„ 5085. De Valeriola. Apparatus for use in treating 

glass, March 4. 

„ 5861. Dreher. Manufacture of enamels, glazes, 

glass, and other vitreous products. March 13. 

[C.S.] 6134 (1902). De Witt. Annealing and direct 

draught continuous kilns. March 18. 

„ 6381 (1902). De France. Kiln for firing ceramic 

ware. March 18. 

„ 9039 (1902). James. Manufacture of leaded glass. 

March 1 1 . 

„ 14,689 (1902). Thompson (Fontaine et Cie.). 

Flashing of glassware with coloured glass. 
March 11. 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 

and cements. 

[A.] 4821. Carpenter. Apparatus for manufacture of 
cement.* Mareh 2. 

„ 4876. Oates. Composition for forming joints for 

fireclay, stoneware, &c. March 8. 

„ 4907. Briggs. Bituminous cement. March 8. 
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[A] 4931. Eotwistle and Lowden. Method of drying | 
and barning off bricka, earthenware, cement, &e. 
March 3. ! 

„ 4935. Eldred. Treatment of lime.* March 3. 

„ 5090. Barratt and The United Anbe^toR Co., Ltd. j 

Non-conducting coverings for boilers, pipes, > 

March 5. j 

„ 5193. OHlltnowsky and 5iaguire. Manufacture of i 

plastic compound or cement. March 5. | 

„ 5594. Ijike (Cheraische-Technische Fabrik, Dr. 

Brand and Co.). ProcesH for colouring and i 
hardening natural stone, v^c. March 10. 

„ 5601. Smith. Process and materials for decorating ! 

woodwork. March 10. j 

„ 5602. Bond. Treating walls, &c., to increase their 

I'ght-reflecting capacity. March 10. 

„ 5848. Tudor and Moore. Manufacture of tiles. 

March 13. 

„ 5917. Faulks. Composite paving. Match 14. 

[C.S.] 7647 (1902). Sellars. Manufacture of building 
blocks, bricks, &c. March 11. 

„ 25,736 (1902). Guinet. Artificial marble. March 11. 

,, 25,931 (1902). Baihaiii, Hulbeck, and Tunes- ! 

Baillio. Klin for drying and burning bricks. 
March 11. 

„ 28,810 (1902). Land verliu and Chipaux. Cement. 

(Int. Appl. May 80, 1902.) March 11. 

„ 759 (1903). Korff. Construction of bricks. 

March U. 


X.— METALLURGY. I 

j 

[A.] 4806, Stanton. Treatment of ores, Ac.* March 2. | 

„ 4894. Jones. Fuddling and re-heating furnaces. | 

March 3. | 

„ 4977. Carson and Ogle. Treatment of zinc and | 

other ores. March 3. i 

„ 4981. Hadfield. Toughening of manganese steel, i 

March 3 ! 

,, 5016. Kunze and Danziger. Manufacture of zinc, j 

March 4. I 

„ 5033. Plainer. Precipitation of gold from its | 

cyanide solutions. March 4. t 

„ 5202. Varley, Tuyeres. March 5. i 

„ 5230. Gin. Manufacture of copper sulphate by I 

direct sulphurisation of ores.* March 6. I 

„ 5597. Marks (Lamargese). Case hardening iron | 

and steel. March 10. I 

„ 5683. Prescott and Green and Son, Ltd. Manu- j 

facture of metallic alloy. March 11. i 

„ 5694. Duke. Alloys. March 11, | 

„ 6903. Cowper - Coles, Ltd., and Cowper- Coles, i 

Application of vanadium in manufacturing iron | 

and steel. March 13. 

[C.S.] 6531 (1902). Ronay. Making briquettes from fine 
metalliferous material without foreign binding 
substance. March 11. 

,, 9340 (1902). Shone. Solder and fluxes for 

aluminium. March 18. 

„ 9696 (1902). Just and Frith. Metallic alloy 

March 18. 

,, 19,035 (1902). Payne and Gillies. Treatment of 

ores containing copper. March 11. 

28,425 (1902). Thompson (Suddeutsche patent- 
metall-Papierfabr. A.-G.). Metallic paper which 
is air-, water-, and grease-proof. March 18. 

M 27,530 (1902). Manners, Reddan, and Shumann* 
Method of ornamenting metallic surfaces. 
Marobll. 

83,240 (1902). Hunter. Manufacture of ateel and 
ntalJeable iron. March 13. 


XL<--BLECTRaCHEM18TRY m BLBCTBO* 
METALLURGY. 

[A.] 4783. Thomson. Electrolytic colls. March 2. 

„ 4959. Metals Corporation, Lbi., and Cowper*Coles, 

Electrolytic refliiing of copper. IMaroU 8. 

„ 5081. Jacobson. Galvanic batteries.* March 4 . 

„ 5441. Ramsay. Improved electric light. March 9. 

„ 5448. Ssirmay and Kollerich. Ehn^trolytic zincing 

process.* March 9. 

„ 5693. Schiele. Plating of metals.* March 11. 

„ 5891. Portalier. Electric batteries.* (Belgian 

appl., Sept. 13, 1902.) March 13. 

„ 5892. Staedtofeld. Manufacture of electric insulat- 

ing material.* March 13. 

[C.S.] 3259 (1909). Schattner. Mercury vapour elec- 
tricity lamps. March 18. 

„ 7923 (19t)2). Goldberg. Electrolytically coating 

iron with zinc. March 1 1 . 

„ 15,312 (1902). Gcnard. Accumulators. March 18. 

„ 28,808 (1902). Halsey Electric Generator Co. 

Galvanic batteries. March 11. 


XII.— FATS, OILS, AND SOAP. 

[A.] 5687. Pfestroff and Gilluu. Substitute for linseed 
oil.* March 11, 

,, 5789. Dewar and The Linoleum Manufacturing Co. 

Treatment of wood-oil to form prodiiots specially 
useful iu the manufacture of linoleum and the 
like. March 12. 

[C.S.] 28,717 (1902). Fischer. Making a soap-like 
remedy from fresh- water limestone (tuff-stone). 
March 18. 

XIII.— PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Kro. 

A.— Pigmenff, Paints, 

[A.] 4787. Richardson. Extraction of material for 
making paint from alum ilag. March 2. 

„ 5261. Traine. Manufacture of siccatives.* March 6. 

B.-^Resinit, Varnishes. 

[A.] 5953. Drebcr. Manufacture of varnishes and 
lacquers. March 14. 

C. — India-rubber f 

[C.S.] 7215 (1902). Ilurrell. Insulating and protecting 
underground cables. March 11. 


XIV.— TANNING, LEATHER. GLUE, and SIZE. 

[A,] 4902. Jetter. Preparing a horn-like material from 
raw skins. March 3. 

,« 5805. Zacharias. Manufacture of leather. March 6. 

[C.S.] 2303 (1902). BOgel. ExtrUction of tanning sub- 
stances. March 11. 


XVI.— SUGAR, STARCH, GUM, Etc. 

[A.] 4858. Sudre. Treatment of residuary liquors of 
sugar factories. (French application, June 8, 
1902.)* March 2. 

„ 5166. Mercier. Bleaching flour. March 5. 

„ 6280. Naudet. Apparatus for the diffusion and 

extraction of saccharine juices. March 6. 

6489. Steffen. Obtaining pure concentrated beet- 
root expressed juices and expressed residues rich 
in sugar.* March 9. 
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[C.8.] 21,454 Lagffange. Procew for extraction 

and inttantaneona reparation of rugar from any 
■yrup in free air and by refrigeration. March 18. 


XVII.— BREWING, WINES, SPIRITS, Kto. 
[A.] 4872. Southby. Brewing beer. March 3. 


XVIII— FOODS, SANITA'nON. Br« and 
DISINFECTANTS. 

A,-^Food$, 

[[A.] 5446. Jong and Heide. Steriliriug milk and other 
liquids. March 9. 

„ 5591. Niasen. Pasteuriaing apparatus. March 10. 

[C.S.] 6649 (1902). Jones. Food preparations or biscuits. 
March 18. 

,, 1806 (1903). James (Casein Co.). Manufacture of 

xnilk powder. March 1 1 . 

B* — Sanitation f Water Pur\flcation. 

[C.8.] 6021 (1902). England. Treatment of sewage 
sludge for the production of manure. March 18. 

M 7486 (1902). ChalHs. Softening wafer. March 18. 


XIX.— PAPER. PASTEBOARD. Etc. 

[A.] 4863. Schmerber and Morane. Manufacture of 
celluloid. March 2. 

„ 5839. Goy, Manufacture of paper.* March 7. 


XX.--FINE CHEMlCAIiS, ALKALOIDS, 
ESSENCES, AiTD EXTRACTS. 

[A.] 5772. Newton (Bayer). Production of pharma- 
ceutical compounds. March 12. 

„ 5901. Johnson (Boehringer). Preparation of theo- 

phylline and production of an intermediate pro- 
duct.* March 13. 

[C.S.] 9038 (1902). Newton (Bayer). Pioduciion of 
naphthacene derivatives aud intermediate com- 
pounds. March 11. 

„ 10.094 (1902). Johnson (Boehringer). Manufac- 

ture of hydroxylamine. March 11. 

.. 28.688 (1002). Silberrad. ('ondensatioo products 

from mellitic and pyromellitic acids, aud deriva- 
tives therefrom. March 11. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 4961. Fritziche. Roll films. March 3. 

4962. Fritzsche. Boll films and processes for three- 
colour photography. March 3. 

„ 5014. Tyler. Photographic printing -out paper. 

March 4. 

„ 5952. Dreher. Photographic films or surfaces, and 

developers. March 14. 

[C.S.] 9184 (1902) Clarke. Photography in natural 
colours. March 1 1 . 

XXIL— EXPLOSIVES. MA'rCHKS. Kt. . 

[A.] 5791. Bichel. Manufacture of explosives. March 12. 

[C.S.J 9480 (1902). Maxim. Smokeless powder grains 
and cartridges. March 18. 

„ 10,655 (1902). Bale. Manufac ture of matches and 

striking compositions. March 18. 
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- ANNUAL GENERAL MEETING. 

Tho Aiiniml General Meeting will bo held at Bradford, 
Yorks, on Wednesday, July 15tli, and following days. 
Full particulars will appear in a subsequent issue. 


COMMUNICATIONS. 

Authors of oommonicatioDs read before the Society, or 
any of its liOcal Sections, are requested to take noti^ that 
under Buie 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, JUNE 2-8, 1903. 

List of Buitisii Deleijates. 

Jiot/nrSocictt/ — Dr. W. H. Perkin, F.ll.S. ; Dr. J. Emerson 
Reynolds, F.K.S. ; Prof. H. E. Arriifitrong, F.R.8. ; 
Dr. T. E. Thorpe, C.B., F.ll.S. 

British Association for the Advancement (\f Science. — Sir 
Henry E. Roscoe, F.R.S. ; Prof. Jus. Dewar, F.ll.S. j 
Prof. R. Meldoltt, F.R.S. 

Chemical Society of hondon, — Prof. W. A. Tildeo, F.ll.S. J 
Prof. W. II. Perkin, jun., F.ll.S.; Prof. Wyndham R* 
Duustan, F.R.S. ; Dr. Alexander Scott, F.ll.S. 

Jioyal Institution of Great Britain. — Sir Wm. Crookes, 
F.R.S. 5 Geo. Mutthey, F.R.S. ; Dr. L. Mond, F.R.S. 
Institute of Chemistry of Great Britain anil Ireland . — 
l»rof. J. Millar Thom^ou, F.R.S. ; George T. Heilby ; 
l)r. J. Lewkowitsch. 

Jioyal Ayricuitural Society of JEngland. — Dr. J. Augustus 
Voclcker. 

Iron and Steel Institute. — Wm. Whitwell ; R. A. Jfadtield ; 

J. E. Stead ; Bennett H, Brough. 

Royal Society o f Edinburgh. — Prof. Juo. Gibson : Dr, J. B. 
Readmau ; Jas. F. Pullar. 

University of Oxford,^!.^. Marsh; P. Breretoii Baker; 
W, W. Fisher ; P. Elford. 

University of (r/iwt/ow.— Prof, Jno. Ferguson ; George T. 
Beilby. 

University College, XonJon.— Sir Wra. Ramsay, K.C.B.’ 
F.R.S. 

Victoria University. — Dr. A. W. Bono ; Dr. T. L. Bailey ; 
Dr. J. B. Cohen. 


Ct)angta of SHtirraa. 


When uotifj’ing new addrc.'i.ses, membora are requested to 
write them distinctly, and state whether they are temporary 
or permanent. ^lultiplication of addresses is also to h« 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Board, J. T. ; Journals to Roseneath, Willsbridge, near 
Bristol. 

Bolton, E. Richards, l/o S. Kensington; 10, Ayuhoe Road, 
Brook Green, W. 

Brown, R. J. ; Journals to Eversloy, Davenport Park, 
St»)ckport. 

Brown, Walter B., l/o Chicatro ; Victor Chemical Work®. 
Chicago Heights, III., U.S.A., Superintendent. 

Charlton, T., l/o Frederick Street ; 2926, Webster Street, 
San Francisco, Cal., II.S.A. 

Cluttoii, J. II., 1, 0 Coring Villas ; E liott’s Metal Co., Ltd., 
Burry Port, ll.S.O., ( 'armartheushire. Metallurgist. 

Colniau, Dr. Harold (i., l/o Birmingham; Elmside, Wor- 
cester Park, Surrey. 

Craven, John, l/o Manchesler; c/o Dominion Tar and 
Chemical Co., Ltd., Sydney, Nova Scotia. 

Cronquist, Prof. A. Werner, l/o Malintorgsgatan ; 4,jKain“ 
makasegatan, Stockholm, Sweden. 

Dougall, And., l/o Heverhy Road ; Arg}le Lodge, Hcsslts 
Hull. 

Dukes, T. William ; commumcation.s to Box 10, Vryheid, 
South Africa. 

Duncan, A. W., l/o Eceles ; 1, Trafalgar Road, Higher 
BentclifTe, Pendleton, Manchester. 

Eurp, W. R., l/o Runcorn ; Preston Brook, Warrington. 

Heys, W. E., l/o Manchester ; Lianberi^, Bushey Hall Road, 
Watford, Consulting Engineer. 

Jarvis, Talbot, l/o Latrobe Cottage; 21, St. (Juthberts, 
Bedford. 

Johnson, Jesse F. ; Journals to Hamilton Powder Co., 
Bcloeil, Quebec, Canada. 

Jonker, H., Czn., subscriptions to Nieuwe Binneweg 340 b, 
Rotterdam. 

^ Lippincott, Warren B., l/o Kansas City; c/o American 
Smelting and Refining Co., Maurier, N.J., U.S.A. 


Durham College of Science, — Dr. J. W. Swan, F.R.S. ; 
Dr. J. T. Merz; J. W. Spencer; Prof. P. Phillips 
Bedson. 

Institute of Mining and Metallurgy. H. Bauerman ; 

Dr. T. Kirke Bose ; J. H. Collins ; H. L. Sulraan. 
Society of Dyers and Colourists, — Dr. E. Kueebt, Dr. P. 

Krais; E. Hickson; Walter M, Gardner. 

Royal Photographic NociVf.v.— Sir Wm. Abney, K.C.B., 
F.R.S. ; Major-Gen. J. Waterhouse ; Prof. 11. Meldolu, 

F. R.S. ; C. H. Bothamley. 

Society of Ar/s.— Prof. Jas. Dewar, F.ll.S.; Dr. W. H. 
Perkin, F.R.S. ; Prof. J. Millar Thomson, F.K.S. ; Jos. 

G. Gordon. 

Faraday Society ( Electro- ChemiUs and Electro- Metal- 
lurgistsf — Prof, A. K. Huntington; Dr. R. A. 
Lehfeldt ; Dr. O. J. Steinbart ; R. S. Hutton. 

Sp^nety^ of Public Analys(s,-^Otto Hehner; Bertram 
Blount. 

lederatfd /tutilute of Br^ny.r-C. O’SulHvau, F.H.S. ; 
, A* Gordon Salamon. 

Association of Leather Chemists, J. Gordon Parker. 
Society op Chemical /iwfifs/rg.— Ivan Levinstein ; Dr. L. 
Mond* F.R.S. ; Walter F. Beid^ Tbos, Tyrer. 


McGowan, AV., l/o Hampstead ; Neilston, N.B. 

Matos, Louis J., i/o 99 ; 1U5, North 19lh Street, East 
Orange, N.J., U.S.A. 

Perkins, T. S., l/o Brooklyn; 155, Bushkill Street, Easton, 

' Pa., U.S.A. 

Pont, Francis G. du, l/o AVilmington ; Montchaniu, Del,, 
U.S.A. 

Pope, Prof. Win. J,, F.K.S., l/o Fallowfield ; 16, Hope 
Street, Higher Broughton, Manchester. 

Reekie, J. A., l/o Blackford Brow; Blackford House, White- 
field, near Manchester. 

Riley, Fred., l/o Manchester; 53, India Street, Boston. 
Mass., U.S.A. 

Robertson, And. J., l/o East Main Street; 17, South I2tb 
! Street, Richmond, Va., U.S.A. 

j Sanford, P. Gerald ; all communications to *25, Canterbury 
I Road, West Croydon. 

! Waterhouse, Robert, l/o Warrington ; retain Journals. 

’ Wilson, Cecil H., l/o Minna Hoad ; 253, Pitsmoor Road, 
j Sheffield. ^ v 

I ' Worden, E. C.. l/o MUlbum ; c/o Clark Thread Co.» Ndwark, 
j N.J., U.s:a. ' ' . ‘ 
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Wrtmpfeloieler, t. J.» l/o San Francisco j 1022, Jackson 
8to»t,Wilmlfijrton,I)el., U.S.A.t Jonrnals (temp.) to 
cjfo Dreadener Bank, Berlin. 

Tonojf^ A. Henry ; Jouniala to Lao;^ Retire 13, Greifswald, 
Ppmerania, Germany. 

Zcitachrift fOr Elektrotechnik und Elektrochemie, l/o Halle 
^a/S. ; Dr. Danneel, Kronprinzenstrasse 55, Breslau, 
Germany. 

Sratbs. 

Bcnger, F. Baden, The Grange, Knntsford, Cheshire. 
Jan. 28. 

(Jurry, W. A., Mount Pleawint, Giltbrook, Notts. March 2. 
Mason, J., Eynsham Hall, Witney, Oxon. April 2. 


Canadian Section. 

Meeting held at Toronto^ on Thursday , 

January 29M, 1903. 

I'ltOF. W. R. LANG IN THE CHAJB. 

THE PETROLEUM I^^I)USTKV IN CANADA. 

BT W. J. K. VANSTOV. 

Introduction. — In 1S97, Canada stood sixth in the list of i 
15 petroleum producing countries, yielding 0- 04* per cent, 
of the world’s total production. Among the mineral 
industries of Canada in 1901, petroleum held the tentlif 
place, furnishing l'37t p^r cent, of the tot.il mineral 
production of the country. Ontario turned out 17 •2§ per 
cent, of the minerals produced in Canada in 1900, or a 
value of 11,127,808§ dols., and as the crude petroleum 
produced in the province in that year was valued at 
l,l.57,007!i dols. and aggregated 10- 34^ per cent, of the 

' PETROLIA 


mineral wealth produced therein for thevnat, Itlh wn^ly 
seen thnt petroleum is one of the molt ithportant tninmhl 
productions of Ontario. Indications of petroleum hath 
been found in widely aeparated parts of the Dominion, in 
Quebec, in Nova Scotia, and in the North-West Territotlw, 
but it has been produced in commercial quantities in 
Ontario alone, and there exclusively in the countiha bf 
Lambton and Kent. In Kent, there is what is known as 
the Bothwell field, but Lambton is the real oil-producing 
centre of (’aiiada. In the latter county there are two 
fields but a few miles apart, the Oil Springs territory, with 
an area of about 1,200 acres, lying between the village bf 
that name and the south boundary of the township of 
Enniskillen, and the Petroloa field, abimt 20 miles long and 
two miles wide, stretching south-east and north-west of 
Petrolea. 

In the North-West Territories, very considerable showings 
of petroleum have been fonnd from time to time, which 
seem to point to the future development of an exteiisive 
field. To encourage the exploitation of this region, the 
Government, some years ago, undertook the sinking of 
test wells. Although these were deep, they have only, no 
' far, produced a strong flow of gas. Nevertheless, " oil ** 
operators still expect, jialging from surface oonditioo||p that 
petroleum will ultimately be found there in payibg 
quantities, and, of late, there have been frequent reports 
of surface showings, especially in the neighbourhood of the 
Athabasca River. 

Part /. ; Occurrence and Quality of Petroleum in 
Canada. — The Lambton Held is situated* on the “great 
Cincinnati anticlinal,” a mighty ridge, stretching from the 
southern part of the United Slates up into Ontario, with 
Cincinnati at its middle point. 

To complete the domes for the reception of the oil, 
there must be transverse anticlinals, cutting the main one. 
Two of these exist in Lambton. There is one in tUe 
Petrolea field, and another at Oil Springs, with a synclinal 
between the two areas. The following sketch gives a 
rough idea of the relation of the two torritorioH, and also 
shows the anticlinals and the synclinals.^ 

In Lambton, petroleum is found in the corniferous 
I limestone, at a depth of from 4()() to 4H0 feet in the 
Petrolea field, and at about 
OIL 5 PRINCS from 370 to 400 ft. in the Oil 



SALTWATER SALTWATER 


Springs aiea. Surface wells, 
about ICO ft. deep were ob- 
tained at one time at Oil 
Springs, and Mere very pro- 
ductive— they were gushers ” 
in fact — but these have, in 
most cases, been worked out, 
and have been sunk to a lower 
level. In a few instances at 
Oil Springs, by a system of 
double casing, oil is pumped in 
the same well from the two 
levels. 

While crude oil is found in 
Ontario in the corniferous lime- 
stone, it seems not improbable 
that it may have originattsd in 
the Trenton formation. Dr. 


Ahticlinal ^ 


Hell favours this view while, as 
he says, not necessarily adopt- 
ing it. 

Support for his view may be 
found in the fact that in the 


th) SrNCuriAL 

K ; . .,A vprtic^^tlon showing toughly the relation bf the Petrolea and Oil Bprings Fields. 

The vertical is, pf cout.-mj, very much larger than the borieodial. 


* Bepprt of the Industrial Commission of the United States, 
lIKU, Vol. 1, paro 567. 

. If place, furnishing 1*78 per cent, of the 

tottij^^tion (Geologioa Stiwoy of Canada, Section Of Mfoes. 

Summary of the Mineral Productioa of Omuida, 

8 Seciftim of HineiL nijle te. . 

1 Oeoks^ S^eiy of Canada. Section of HTn^ralwenEowink 

*«Dani8a6toim 


l 4 imbton field, the driller < in- 

^ , TiViably meets with liurgp 

and OjI Springs Fields. «..w watPr A« 

the borieodial. quantities of salt 

the salt bed lies about 1,000 
feetf below the oil benring strata, there niiu»t exist 
fissures through which this palt-iinpregnated water . mRkes 
'its way upward. It is not un resso liable, Tli^^fbcEi,tp 
suppose that thesp ipay ppssibly extend to. ^re^l^r 4optDS^ 
to the Trenton formation, in fact — and thus fbfm' Sm outlet 

* Petroleum Field of Ontario, Dr. Bell, Proc. jBk>yal 
Canada. V. [4], 18H7,pp. 105 lo7. . t . v T 

t Mineral EtM3urctfto( Ontari0.T-ll^p/^y. Cdtlii,lS{^‘,p.;il6j|.< 
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for tliootl which) though formed in these Trenton rocks, is 
found in the coroiftrons limestone above them, owing to 
the operation of hydrostatic conditions. 

Some experts hold that the petroleum has been formed 
in the coruiferouB rocks, and that another supply will yet 
be found in the Trenton rocks situated at a lower level. 
The believers in this theory have sunk deep wells ; one 
of which, at Petrolea, was put down 3,730 ft.,* but no oil i 
was found. 

It is interesting to note in this connection that our 
Canadian geologists, as early as 1863, pointed out in “The 
Geology of Canada,’^ much of which was written before 
th^t date, that petroleum might ultimately be found in the i 
Trenton rocks.t This formation has since been a great 
producer of oil in Ohio and elsewhere. 

The signiHcancc of this divergence of opinion, as to the 
real, oil-producing strata in Ontario, lies in the fact that if 
our present supply of petroleum i.s drawn from the Trenton 
rocks, and has risen to the coniiferous, then we have no 
hope of obtaining a further supply by boring deeper if the 
present field should fail. If, on the other hand, the 
corniferoiis strata liave furnished the oil which has been, 
and is drawn from them, then it is just possible that, by 
sinking to the Trenton, througli the corniferous rocks, we 
may obtain a further supply. Tlie supporters of this view 
maintain that the one deep well, mentioned above, is not a 
sufficiently exhaustive test, and they believe that we have 
a field, yet in reserve, which is analogous to that in f)hio. 

The refining value of Canadian petroleum is lower than 
that of Pennsylvania, but about the same as that of Ohio. 
From 75 to 78^ per cent, of illuminating oil cun be produced 
from Pennsylvania crude, while the Canadian yields only 
about 40 per cent, of, perhaps, a less valuable illuminant. 
The, quality of Ohio or “ Lima ” crude seems to be about 
equal to that of Canada ; although it is stated by some 
(interested parties it is true) that oil refined from it is 
preferred by the Canadian consumer. 

Part II* : Production of Crude Petroleum. — 'J'he petro- 
leum was known of in Lambton as early us I860, but the 
first important well was struck at Oil Sp’ings by a Mr. 
Shaw in 1862. Since the very curly days, the wells have 
not, on the average, been large, and they have probably 
never (certainly not in late years) produced to any such 
extent per well as do those iu the United States and other 
countries. To meet these conditions great economy had to 
be practised, and methods introduced which w’ould satisfy 
the special requirements of the field. The oil operator had 
everything to learn, he had to experiment, he often failed, 
he had to make effort after effort, till now after 40 years, 
we have, as the result of his labours, one of the most highly 
organised industries in the Dominion, and one in which 
there has been innovation and the display of ingenuity to 
an extent to which it would be hard to point to any other 
Canadian industry of native growth. At present a well 
pays which yields from 8 — 10 galls, a day. 

The development, which has revolutionised the industry 
in Ontario, and has made it possible, has taken place mainly 
in five particulars ; first, the boring of the surface instead 
of digging it, along with the application of steam to boring ; 
secondly, the cheapening of derricks and drilling rigs; 
thirdly, the introducing of the “ jerker-line system; 
fourthly, the use of pipe-lines and underground receiving 
tanks ; and, lastly, although this is not so important, the 
use of gas from the wells as fuel. 

When wells were first sunk it was customary to dig and 
curb a hole 5 or 6 ft. in dismeter to the rock. This took 
a month or more, as at Oil Springs, as the rock is 40, and 
at Petrolea 120 ft. from the surface. When this latter had 
been pierced the rock was drilled with what was known as 
a “spring-pole/* The whole task was long and tedious, 
taking about six months to accomplish, and a well put down 
in this manner was necessarily very costly. 


fi — 10 hours. Upon reaching this point a wooden con- 
ductor is put in through the soli, and drilling is commenced 
with a drill operated by steam. this method a well is 
sunk to the “oil” rock, which lies at a depth of from 
465 — 480 ft. in about six days. An iron tube is put in 
through the soapstone, to a depth of about 300 ft., to shut 
off the water, and when the driller gets a showing of oil 
the well is “ shot” with from 8 — 25 quarts of nitroglycerin, 
and is then ready for the pumps. 

The Canadian system of drilling is worthy of note, as it 
has mot with favour in all parts of the world, and the 
drillers from the oil fields of Ontario have won an enviable 
reputation wherevec boring operations on an extensive scale 
are necessary. Their work may bo met with in Galicia, 
Russia, Afghanistan, Burma, India, Italy, Germany, France, 
California, and Australia, as well, of course, as in their 
native county of Lambton. 

When the industry was still young in Lambton, the 
“ cable” or “ American” plan was used, but as the result 
of much experimenting and the display of great ingenuity 
and perseverance, a distinctly “ Canadian ” method was 
evolved which w'as found best to suit local requirements. 
This plan became established in the Lambton field, and has 
since met with general favour the world over. 

The drilling “ rig ” used in Lambton consists of a derrick 
with the boring accessories (including a smithy outfit) and a 
boiler and engine. These latter are of a portable type, and the 
derrick is so built that it can readily be moved from place 
to place without being taken to pieces. It is usually about 
48 ft. high and 15 ft. square at the base. The drilling tools 
in ascending order, are: first, the “bit,” 2J ft. long by 
45 ins. in diameter and weighing 70 lb. (this is used after 
the rock is reached, a “ luud-bit ” is used in the soil) ; 
secondly, the “ sinker bar,” 30 ft. long by 3 ins. in diameter 
and weighing 1,040 lb.; thirdly, the “jars,” 6 ft. long and 
having a weight of 150 lb. ; lastly, the boring rods of 
tough, long-grained, white a.sh, barely 2 ins. in diameter 
and about 37 ft. long, joined one to the other by means of 
conical iron screw joints. Mr. Brunnell gives the cost of 
such a drilling “ rig,” with 1,000 ft. of boring rods, with 
all tools and everything complete, f.o.b. at Petrolea, as 
$1,715. 

The engine furnishing the power for drilling is placed at 
some distance from the derrick, to minimise the dauger~of 
fire when gas is reached, the power is transmitted to a 
crank and pitman, which set a “ walking-beam ” in motion, 
which, in its turn, gives the vertical motion to the drilling 
rods. 

One of the most revolutionary innovations in this in- 
dustry was the introduction of the “ jerker-liue ” system. 
It was brought into use about 35 years ago, and has been 
one of the main factors in the success of the Lambton field; 
without it one may question whether any extensive petro- 
leum industry in Ontario would have been possible at all. 
Before its employment an engine and an engineer were 
* necessary for each well. Under such circumstances a well 
had to be exceptionally good to pay. As a consequence, 
many wells, which afterwards became valuable producers, 
had to be abandoned. 

The system consists in connecting all the wells in a group 
with each other and with a central engine, which operates 
i the whole number. The connection is made by means of 
wooden rods, suspended horizontally from vertical posts by 
short, light, iron rods. Thus suspended the wooden rods 
swing freely backwards and forwards. The whole of the 
horizontal rods are connected with a central horizontal 
wheel, which does not revolve, but moves back and 
; forward far enough at each stroke to raise and lower the 
! rods of the pumps, working over pulleys or in connection 
I with “ walking-beams ” tht required distance. 

The following diagram illastrates the system. 


In time the driller learned to bore the surface with a A good example of the system is that in operation on 
“ mud-bit,” like a large “ po^uger.” It is about 8 ins. in the property of Messrs. J, L. Knglehart & Co. at Petrolea, 
diameter, and with it a bole^n be sunk to the rock in from where one central plant pumps 283 wells, scattered over an 

40Q acres. Four engines, coupled in piurs, serve 

* Mr. James Kerr, of Sarnia, a witness before the Royal Compis- entire arouD.* 

Sion of 1890. ^ 

t 1, p. 681. • Report of the Bureau 6f Mines of Ontario, lOOq, p, 107. 
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Still anotbec inBoratiou io the Lambton petroleum in- 
duttry wa^ the use 'of pipe-lines and underground tanki^ for 
the transportation and storage of the oil. Before these were 
introdnccd all oil had to be “teamed** to the refinery in 
tank waggons, holding from 8—10 barrels. This cost as 
much as 10 cents a barrel in some localities, and was a 
heavy burden on the industry. 

DIAGRAM 



Note. — T lie c(*ntrr \vho(‘l and siii jIUt \Oicels in the iliairrnui are 
nci’ossarily on a nuich liir^er scale tlmn tliM licUi. 


TTnderground tanks are used for storage, as the soil in the 
district is impervious to petroleum. These tanks are curbed 
with walls of flit boards nailt-d one on top of the other. 
The bottom has no covering, the clay, as stated, being 
sufficient to hold the oil. To preveut caving, the tanks are 
kept always filled with oil or water. Their capacities vary, 
but an ordinary oue, GO ft. deep by ilO ft. in diameter, with 
a volume of about 8,0u0 barrels, can be constructed for 
about 1,760 dols.* 

In the northern part of the field it has been found possible 
to economise by using gas from the wells to run the engines. 
When the flow of gas is found to be strong enoiigli, the 
wells are made tight, and it is conducted by pipes to a 
gas-engine which in such case operates the group of wells. 
The saving in this matter of fuel by the use of the gas, 
which would otherwise escape and be lost, is often very 
large. 

The number of wells in operation in the field, and the 
reason for the number are points of interest. In 1900, the 
number was given as about I0,000.t The production of 
crude oil in the same year was 7 10.4 98 1 barrels, or about 
71 barrels per well. This is an average of rather less than 
one-fifth of a barrel per day for each well. The very 
meanness of production, per well, accounts for the large 
number. To-day the pressure from below is comparatively 
light. I have been informed that it is not more than 1 5 lb. 
to the square inch. Accordingly, it is necessary to have a 
large number of wells on a small area, as the oil must all be 
pumped and the pressure is so slight that the mineral flows 
into the well but slowly. When wells were first bored the 
pressnre was as high as 300 lb. to the square inch, and 
“spouting” Of “flowing** wells were frequently obtained. 


A notable example of this case is the well known ** Shaw *’ 
well, the first at Oil Springs. It “ spouted ** oil till a large 
adjacent area was flooded, and petroleum ran down the 
Black Creek to such a depth that people dipped it off the 
surface of the water with pails. Crude t)il at the time was 
worth 15 dole, a barrel. All this is passed, however, the 
pressure is in large part gone, the oil trickles into the wells 
slowly, and must bo pum{^ up from a depth of fiom 460 
to 485 ft. 

“Oil ** land in a tested locality is worth from 200 dols. 
up to as much as 1,G00 dols. an acre, according to the 
prcKluction of the surrounding territory. The average value 
of such land is probably about 300 dols. an a ‘re; for 
farming purposes it is worth froin 30 dols. to 40 dols. an 
acre. In untested districts farming laud worth about 80 dols. 
an acre is usually held at 60 dols. an aero if it is thought 
to lie within the oil “ belt.” 

' Several inodes of acquiring land in the oil fields are 
commonly employed, and are sanctioned by practice. 
There is, to be sure, direct purchase at about 300 dols. au 
acre in tested districts, and at about 60 dols. an acre in the 
new untried teriitory. Tlum there is ‘‘bonding** with the 
right to test and to purchase within a specified lime, if 
I <!esired, at a fixed price per acre for tlie whole or part of 
• th<‘ block. Lastly, there is “ bonding ” or leasing for a 
j certain number ot years, with sometimes the right to 
purchase at a fixed price at the end of the term. The 
consideration for this lease is a royalty usually of ono- 
sevonth of the oil produced from the property. Custom 
lias settled this as u fair royalty. 

Information concerning the cost of production of 
Cnna<lian petroleum is scarce, and existing estimates vary. 
It seems reasonable to assume, however, that there is a very 
fair return to the successful “ operator ” over and above 
the onlinary market rates of interest. This arises, no doubt, 
on account of the genuine raining risk involved in the 
pursuit of this business. Many men have sunk well after 
well to get nothing but “dry holes,’* and these “dry ’’ or 
unproductive wells mint bo considered when estimating 
the cost of production over the whole field. No accurate 
statistics of these are obtainable. 

The price of crude oil in (Junada is reported to have 
reached, during the early days of the indu'»try, 15*00 dols. 
to 20 OU dols. a barrel. Since* the pi ice of crude oil declined 
from the abnormal prices of the sixties it has fluctuated 
greatly, lu 18H7 the average price for the year was 78 cents 
a barrel ; in 1890 it was I ’ (>2 dols., thus showing a ditfereuco 
in price between those extremes of H I cents. Tiie following 
table gives the average yearly prices of crude oil from 1886 
to 1900, 

Our pctroleuitj market is very sensitive and is greatly 
affected by the conditions obtaining in the I In. ted Slates. 


Average Yearlj Price of Crude Oil, per Barrel, in 
Canada and the United States {Pennsylvania), 



Average Price, 

Average Price of 


TMT barrel, of (Vutie 

Crude Oil, par barrel. 

ic.ir. 

Oil at 

'rLroleii, 

at Oil (biy, Pa., 



Canada. 

II S..\. 


DoIm. 

CtH. 

Dols. 

Cts. 

1886 

0 

88-68* 



18H7 

u 

78- 00* 



18HS 

1 

03 -HI* 



18S9 

0 

95-81* 



189J 

1 

17'8S* 

2 

m;*4Jt 

1891 

1 

.83-77* 

1 

69*167 

1892 

1 

26- M>* 

1 

32 *3.(7 

1893 

1 

10*25* 

1 

62 '337 

1804 

1 

00*75t 

1 1 

99*331 

189.5 1 

1 

49-06t 

1 3 

18*687 

1896 1 

1 

69-not 

2 

83*681 

1897 1 

1 

42-50t 

1 1 

87-687 

1898 

1 

40-00t 

1 2 

16*507 

1999 

1 

48-66t 

3 

09*757 

1900 

1 

62-OOt 

1 

• • 




! 

— ^ 


* Mr. Boverton Bedwood, Petroleum and its Prodoots. 
t Eepori of Bureau of Mines, Ontiirtu, lOOO, p. 18. 

X Oeotodeal Survey of Canada, Section of Mines, 1900 ; sheet < 
Mioeial Pmuotioas. 


* Statistical Year Book of Csn i^. 1900, ». 168. 
t Geological Survey of Canada. Section of Mines, 19W, p. 1089. 
t Calculated from Table on p. 80 of the Report of the IndustHsI 
nf thA flnited States, voi. 1. 160(1. 
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"HIM' aepi 9 nsiaki;in 1891 to :1893 (tae tible. above) waa 
eoated by the discovery of the McDonald field in Allegheny 
Cduotjr, witii' tome <)f the largest wells ever known in this 
eonnti^ "I (the United States). In Canada the price of 
ml fell as rants, between 1892 and 1894. " Again, the 
^dden rise in 1895 seems to have been due to the discovery 
OT the fact that the aicoiiDt of oil on hand and the pro- 
duction were decHning very rapidly as compared with the 
demand/*! Looking at our table we find that the average 
pnoe of oil at Pctrolea was 48 '91 cents, or practically 49 
contj ft barrel higher in 1895 than in 1H94. -‘In 1897 
another decline is due to the opening of the West Virginia 
fields, while the present rise (1900) is to be ascribed to 
another decided check in the output, which is clearly 
destined to grow worse unless new fields are discovered. *!; 

The price of crude oil at Petrolea in September 1902 was 
1*76 dols. a barrel. In October it was 1*81 dols. At 
present, January 1903, it is I • 99 dols. This coniiuiied rise 
in price is no doubt to a considerable extent in sympathy 
with the market in the United States, but not so clearly as 
were the fluctuations described in the preceding paragraphs. 
There must be noted as a contributory cause of this advance 
of prices the recent heavy falling off in local production. 

As the next table shows, the production of the Ontario 
Held has been from 1887 to 1899 fairly regular, and 
without any marked tendency either up or down. On the 
other band, there was a serious decrease in !900 which 
continued in 1901, and which 1 am informed still continues. 
It IB due simply to a general decline in the production of 
the wells. 


Production of Crude Oil in Ontario. 


Uftlendar Year. 


ISSii 

1«87 

1888 

1889 

1890 

1891 

1892 
189.‘i 


Btin'cls of 

35 (fallK. 

j Cakmdar YtMir, 

1 barrels of 

1 35 Galls. 

584,061 • 

1894 

829.104* 

713.72H* 

1895 

7211,138* 

H98.203* 

< 1890 

t 720.822* 

704,090* 

1 1897 

709,867* 

795.030* 

1898 

758,391* 

755,298* 

1899 

808, .570* 

779,753* 

1900 ; 

710,498* 

708.400* 

1901 

n88,528t 


* Ooolofdcal Survey <if Oanada. StK'tion of Mines, 1903, p. 1048. 

’ a ^ ‘'Nummary of Mineral Production 

01 iin)], p. 4. 

While Canadian production of petroleum during fourteen 
years has Iwen very uniform, Canadian prices have 
ffuctuated in the main in sympathy with those current in 
the United States. In this connection it must be re- 
membered that the Peuusylvania oil is of a much higher 
refining value than the Canadian oil, and that therefore the 
actual prices are never exactly the same. 

We have now to examine the industry in regard to 
refining, transportation, imports of petroleum, and other 
elements, including the connection of the Standard Oil Co. 
of the United States with the Canadian refining industry. 

The Refming of Crude Petroleum and othei' Phases . — 
Tbe striking feature of present-day refining in this industry 
is the use of all the by-products of the petroleum ; nothing 
DOW ^oes to waste. Previously the tar or residue, after the 
illuminating and other oils had been extracted, was thrown 
away, much of it into the Black Creek at Peirolea, and thus 
lost. Now the residue from the stills is converted into 
innumerable useffil substances. 

The main process in the refining of petroleum is 
distillation, by which its different constituent parts vaporise 
and pass off in the order of their several boiling points. 
The crude oil is heated in large cylindrical tauks set 
.horizontally, and the components of the oil as they pass 
oflT in the form of vapour are led through “ condensers,** 
and thence into separate receptacles. 

In the manufacture of illuminating and lubricating oils 
there are, of course, special processes besides the distUfition. 
After Ulaminating oil has been oMKned ff'om tbe crude 
petroleum, it is “ washed ** with suitable reagents in order 


to. remove the ia^orities* It la. afteriwde h|mlie4 ** 
and finally ** ateamed ** to drive oft , tbe< iig)iter ajdror 
oarbons and to bring it within the Government requirements 
as to tbe flash test, which is 85*^ Abel tesUi , . , , 

£ach refinery baa its own particular methpds, and these 
methods are for the most part secret. The market to-day 
demands a product which is of a much higher quality than 
that which used to be quite readily received by the public. 
To provide this the highest specialised skill, and the most 
modern and advanced methods are necessary. 

Since 1898, and up to within the last year, the whole of 
the refining business in Canada has been in tbe hands of 
the Imperial Oil Company ot Sarnia. Shortly before 1898, 
there were six’*' refineries in (Canada. In that year this 
company, controlled it is understood by the Standard Oil 
Company of the United States, obtained possession of all 
the other refineries, and moved from Petrolea to Sarnia, 
where an abundance of pure water can be obtained, and 
tbe transportation facilities are better. 

There is now another refinery at Petrolea which has been 
established recently. 

The Imperial Oil Company of Sarnia has its %vorks 
situated on the St. Clair River in the southern part of the 
town of Sarnia. The plant covers about 23 acres, with a 
water frontage and dockage of about 400 ft. along the 
river, and has a capacity of about 00,000 barrels of 
crude oil per month. 

These works include 10 ‘‘crude’’ stills with a capacity 
of GOO barrels each, and 0 tar stills with each a capacity of 
250 barrels, 'i'here is also, in connection with the plant, 
a barrel factory, which can manufacture barrels at the rate 
of 700 per day. There is a fully-equipped mechanical 
department which includes boiler-makers, machinists, pipe 
fitters carpenters, bricklayers, and blacksmiths, and there 
is also an inspection department under the direction of a 
competent chemist. 

When running at full capacity the works have a staff 
of 228 employees. This number is made up of five 
classes of labour, as shown in the following table, which 
also gives the average monthly wages of the individuals of 
the classes. 

IVages and Labour at the Imperial Oil Company*$ 
Refinery, 


Labour. 

Nunilier. 


0 

30 

7 

im) 

7.3 


Employed.— Class. 


Superintendents. . . . 

Clerks 

Foroineu 

8kille<l Jabourei'S .. 
Unskilled labourers 


Avei nge Wages of 
Indiviiinal of 
Class per Month. 


Pols. 

100 

80 

68 

m 

45 


t Pmf* J. W. Jenks, Industrial Combinations and PriCea.- 
of Ind, Com. of II.S A., VOl. V p. 63. 


OHoport 


Besides illuminating oil and naphthas, this company 
manufactures lubricatiug oils, cylinder oils, paraffin Wftx, 
candles, and lubricating greases. 

The Imperial owns its own pipe-lines, and receives much 
of its crude oil through them, paying the market price for it 
at the wells. It also owns its ov/n tank-cars, and receives 
some of its crude oil in them. For the transportation of 
its refined products, it has switches into its property from 
both the “ Grand Trunk ** and the “ Lake Erie and Detroit 
River ** Railways, and is able also, with the St. Clair River 
at its door, to ship by water. 

While navigation is open, as much oil as possible is 
shipped in bulk steamers. The oil shipped by rail is either 
in tank-car.s (built specially for tbe purpose of the oil 
business, and owned by the refining company), in barrels, 
or in tin cans. The latter mode is employed ^quently in 
shippmg to the West, where the tin cans, which bava a 
oapaoity of five gallons each, are found convenient for 
transportiiig the oil, for instance, over the mountains. 
These cans are sent out from the werks in cases each 
contaiuiog two ^nv. 'Much bli is,shi>ped l4 barrete’which 

1 V, ' ' ’! ' ' 'l/ I 

• keport of Bureau of Min^ of Ontsrii^ 189^ 'i liC •, ' ,! ; ; 
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Jiiave % rplttnij^ oC a^ut 48 imperial g^s.. These ere made 
at the oomi^iij^a works, in their manufacture white oak 
is used, wnjch is obtained principally from Vir|;inia and 
southern Ohio. These barrels cost about l*2o doll, each, 
and are rather more expensive than the American ones, 
which cost about 88*^ cents apiece, but which hold only 
about 48 ** wine ** /italions. 

The Imperial Oil Company obtains all its crude petroleum 
from the Lambton field. Its market for illumioatiD^ oil 
is confined to Canada. This follows from the fact that 
Canada does not produce a sufficient quantity to meet her 
own necessities, and has to import. The by-products 
produced by the lmi)erial are marketed to >omc extent in 
England and Spain. 

Owing to the heavy decrease in the production of tlie 
Lambton field as indicated above, and to the fact that the 
newly-opened refinery at Peirolea still further shortens the 
supply of crude oil, the Imperial works have been running 
at half their capacity since .fan. 1st, 1902. 

In an industry such as this it is extremely difficult fo get 
an idea of the invested capital. In fact one can obtain 
little better than rough guesses. Besides, there is also a 
pipe-Iiue company in the field with its pipe-lines and 
receiving 6 lati 9 ns, To all of thi.s must be added the cajiital 
invested in the producing part of the industry. 

One large item of capital is the amount invested in oil- 
pro<lucing property as such. Ah pointed out before, the* 
average value of tested “ oil ” land is about itOt) dols. an 
acre, while the average for farm land is 35 dols. an acre. 
The Petrolea field is about 2 miles wide and 20 miles long, 
and hence contains about 25,800 aere.s. The Oil Springs 
territory contains abtiut l,200 acres. The two field.s 
together make np an area of about 2 7, ('00 acres. rh<- 
value of (his land for oil purposes is thus, say, 8, 100,000 dols. 
and as farm land 945,000 dols. The capital invested in 
the field as an oil-producing territory is, therefore, sa\', 
7,155,000 dols. 

The above is but one item of the ca)«ital necessaiy to the 
producing side of th(! industry. VV’^e must also include 
pumping plants (a very large amount), drilling rigs, the 
cost of wells, which we ma> place roughly at (10,000 x 
300 dols.) 3,000,000 dols.; stocks of iron easing, pipes, 
pumps, tools, and a number of other things that cannot be 
given in detail. 

In this industry the imports and the tariff are of special 
intfacst and of particnlsr importance, as wo do not produce 
enough petroleum to meet our own needs, 'fhe result is 
that people in regions distant from the producing centre 
clamour to have the duty on oil removed as tliey hold that, 
since it is practically a necessity, and since such a largo 
proportion of that used has to bu imported, the protected 
industry is not or sufticien!; size and vitality to warrant the 
consideration of our tariff framers. 

Ihe answer to this contention is, first, that while a 
proportion of the oil consumed in Cauuda is imported, still 
the bulk is of Canadian origin; secondly, that the large 
capital invested in the industry gives it a rank among the 
most important of those of the Dominion ; and thirdly, 
that (his capital would probably be rendered almost 
valueless if ihe industry were left at the mercy of the 
unrestrained competition of American oil. 

Percentages of Canadian and American Oil inspected,^ 


Year, 

Canadian. 

American. 1 

i 

1 

Ter Cent. 

it 

IVr Cent. 

1881 

1 93*1 

6*9 

188iS 

81*4 

18*6 

1888 

86*4 

14*6 1 

1884 

H7*0 

]3*(i 

1886 

8,V7 

i4*3 

1886 1 

86'Q 

14*0 

1887 j 

83*8 

16*8 

1888 ! 

84*0 

16*9 

1889 

84*3 

.55*7 

1890 

88*4 

1 

16*6 


Ycfir. 

1 Canadian. 

American. 


Per Cent. 

; Per Cent. 

1891 

8:C6 

10*4 

1892 

, 80*8 

, 19*2 

1893 

M0*2 

10*8 

1894 

06*8 

34*2 

1806 

66*9 

34*1 

1800 

64*5 

3d*{i 

1897 

62*7 

37*3 

1898 

01*1 

, 38*9 

1899 

66*3 

' 39*7 

1900 

61*3 

88*7 


All oil sold in Canada must be inspected by C^vernment 
officials. The following table shows the pro^rtion of 
Canadian and American oil inspected for the years given. 
It is practically a table comparing domestic production 
and imports. 

‘' Ill 1877 the duty on coal oil was 15 cents a gallon, 
but in that year it was changed to 6 cents.”* In 1804 there 
was fi reduction from the existing duty of 1^ cents a 
: gallon ;t at present the rate is 5 cents a gallon.t 
i It would appear that the reduction iii the <luty of 1894 
had an in'.poitant effect on the iinporfaticns. It scrums as 
though foreign oil was encouraged to gain a foothold 
in the country in that year, which happens to show a 
' very large production (see above), and has since, owing 
I to the establishment of trade connections, and to the 
shortages of Canadian production in succeeding years, 
j been able to maintain itself, and even to gain an ever- 
increasing strength. Iiui(‘ed, because of the heavy shortaare 
I of 1901, and the still more serious one expected in 1902, 
it is thought by some that the imports for this year will 
amount to nearly 50 per cent, of the consumption. 

In case of the field failing entirely, there are but two 
courses open as regards the tariff : — i'o take the duty off 
both crude aiul refined oil, or to remove it from crude oil 
and retain it on the relined, 'fhe first crourse would deal 
a d<‘ath-blow to the industry in all its branches, and would 
! deprive the (iovernment of the whole of a revenue of 
I 1 75,402. 75 dols. The second, that of allowing the raw 
material to enter the country free, would save for us our 
refining industry, while at the same time leaving the 
Government a source of revenue in place of the one lost. 

Trustworthy statistics of the price of illuminating oil arc 
probably not to be htid. It varies so much from place to 
place, on account not merely of dilTenmce of freight, but 
also of consideraiicn of competition and other local 
conditions, that even if reliable records had been kept, 
they would have to be very extensive us regards both time 
and place to be of practical value. 

TIio price of Canadian illuminating oil is doubtless in 
some degree connected with that of American oil coosidered 
in relation to the duty of 5 cents a gallon. It is, h(vwever, 
difficult, if not quite impossible, to make a comparison 
between the price iri(’anada aud the Cuited States. At 
best, from lack of data, we can only compare isolated 
! cases, which have little value. It seems certain, however, 
j that our tariff is sufficient to ensure a market for our 
' whole product, and American oil tmters the country merely 
I to supply a deficiency. A study of the table above 
; shows that since 1894 the increase of importations 
I has been grailual. 'J’his, comlnned with the fact that 
; during the same period the production to satisfy an 
increasing (lemaiid has declined, would seem to bear out 
the conclusion arrived at above. It does not follow from 
^ this that the tariff on oil is too high. On the other hand, 

' there are many who think that a lower duty would seriously 
^ hamper the industry, and. as has been shown above, it 
; would probably he advisable, even in the case of a failure 
' of the preseni crude- producing Held without the discovery 
of a new one, to retain (ho duty on refined oil that we 
might have the beuefit of the refining business. This, 
however, is a (piesnon to be settled in practical politics. 

The change effected in the industry by tlic entry into the 
; field of the Standard Oil Company in 1898 has not been 
I allowed to pass without criticism. The monopolistic 
I power gained by such a corporation has been feared. It is 
; said that both the consumer and the producer are its prey. 

It is difficult to determine the first point. The second 
result does not, at present, appear to have arrived. The 
reason for this is probably to be found in local conditions. 
This company has been forced to keep up the prices of 
crude oil to encourage the exploitation of new and 
precarious territory in (he face of a decreasing supply. 
The result has been that since 1898 the price of crude 
oil has risen steadily. 


the Jndqgl^ ComiBliiUon of the Uil.A.,l»01,voI.l, 
t SWlihy ^.CVuud,,'S^ion of Mine,. Igw. p. ihsf. 


* MaeJean, Tariff Hist<^ry of Canada, p. 18, , 
t Mttcloaiv Tariff History of Canada, p. 45. 
t Irain, Httndb(xA of the Canadian T^rHT, 1900. 
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JOUBNAL OF THB SOCIETY OF OHEMIOAL INDUSTBY. 


[April 15, 1908. 


The petroleum indaitrj has grown up with the countrr, 
it bae had itK failures and successes, it has felt the bitter 
struggles of tariff legislation. Confined to a narrow area, 
it has been the wealth-producing mainstay of its district ; 
it has shown vitality and powers of development. 


Htberpool Airttton. 


AKTIFICIAL DUAIKUITIN VITRIOL CHAMBERS, 
AND THE USE OF ATOMISED WATER 
INSTEAD OF STEAM. 

IJY r\Uf. KF.STNKK. 

(This Journal, March 31, 1903, pp. 333-^337.) 

This paper, which was an abstract of tlie original as 
delivered, had to be printed without the author's corrections 
in consequence of a delay in tl»e post. In the abstract 
there were omitted the names of those who had contributed 
to the development of the use of fans for leaden chambers 
in Europe, including that of Mr. Beiiker, to whom the 
industry is particularly indebted. 

Ehuata. 

Pugo 333, col.], par. 4, liue 1. — For “ Hugeler ” rend 
** Hegeier.” 

Pago 833, col. 2, 3rd and fith lines from bo'.tom. — For 
" 1/200 ” read “ 1/2.^.U0."' 

Page 334, col. 1, line 30. — For “ The first installation of an 
exhaust fan,”&c., read Mt/ first installation of an exhaust 
fan dates from the year 1897.” 

Page 334, col. 2, line 18. — For 50® d” read “ 15® C.” 

Page 337, col. 1. — Omit the question and auswer on lines 
8 and 9, and col. 2, lines 11 and 12. 'J'hey refer to the 
“ emulsion arrangement ” of the succeeding paper. 


heap designated ** Chemicals, Unenumerated.” The other 
difficulty is tbo vagueoess of the term *' chemicals.” The 
official statisticians of different nations are, as might be 
expected, by no means agreed as to the boundaries of the* 
clans, anil comparisons of the totals giveu as representing 
the annual import and export of this olairs of products for 
different countries are consequently misleading, nor is it 
easy to make the necessary corrections. 

It is proposed to discuss these and some other discre- 
pancies and imperfections with the view of obtaining; 
suggestions for the improvement of our official statistical 
methods wliich may be put before the Revision Committee.. 
This is a deparimental committee which sits every autumn 
for the express purpose of making improvements in the- 
published tables. 

As methods cannot well be discussed without some 
reference to results, and the latter are likely to be more* 
generally interesting than the former, I give, in the tablets 
which follow, statistics both of imports and exports, for thv 
year 1901, of all the articles of British trade now otlicially 
classed under Chemicals and of a large number from the 
Ceriuan tables. The latter have been chosen for comparison 
because of the comprehensive and methodical manner in 
w'liich they are drawn up, and because Geiwany is by far 
the largest exporter of chemicals of the great industrial 
nations. The French tables are also very full and 
methodical, but the vahieof the French export trade in 
chemicals, &c., is only about half that of our own.* The 
United States export trade is still smaller, being not much 
more than half that of France in value, and the statistics, 
are not set out with much detai}.| 


Taiile I. — United Kingdom, Imports, 1901. 

C/ass JV, — Chemicals, Dyestuffs, and Tanning SubsUinces^ 


Articles. 


Imports. 
1.00 (»/. 


Re. Net 

Kx ports. Imi.K>rt.s. 

l.OOu/. 1.0007. 


SESSION 


'WednoHda.v, April 29. 1SK)3, - Mr. A. Carey and Mr. Max Muspnitt. 
“The Mukiiif; and Settling of Solutions of Bleaehiug Pow<ler.'’ 


lonDon ^rction. 


Meeting held at Burlington House, on Monday, 
February 2nd, 1903. 


MR. WALTER F. RKID IN THE CHAIR. 


STATISTICS OF CHEMICAL IMFOKTS 
AND EXPORTS OF THE UNITED KINGDOM AND 
GERMANY IN THE YEAR 1901, WITH 
SUGGESTIONS FOR IMPROVING 
THE OFFICIAL TABLES. 

BY F. EVKUSHED. 

In attempting to compare the chemical export and import 
trades of different countries, one is met by two preliminary 
diificultieB. In the first place the class comprising chemicals, 
medicines and colours is not divided, in our Board of 
Trade returns, with any approach to the minute analysis of 
the French and German tables, which for many years have 
named and separately valued 140 — 150 ai tides under these 
headings. Consequently, if it is asked (for example) what 
quantities of potash salts, of alkaloids, of coal-tar distillates, 
of iodine, of ammonia, of tartaric acid, of chromates, have 
been exported from or imported i^o this country during 
the last 10 years, no answer can tie obtained, these articles 
not being separately accounted for, but cither merged iu 
^‘oils,” “medicines,” “coal product*,” and so forth, or 
thrown, along with many others, on u statistical waste 


Soda : -- 

Soda UKh 

„ bicarl)omitc . . . 

„ cau$)tic 

.. crystals 

„ sulphate (.salt 
cake). 

other sorts ... 

Itloachin?; powder 

Other bleaeliiug materials 

Borax 

Saltpetre 

Brimstone 

Bark lor tanning 

t’litch ^ 

Gurahicr) * 

Galls 

Myrohalans 

Sumac 

Valonia 

Log\V(H>d 

Otiier »lyewix)ds 

Extinct s for ta’.ining and 
dyeing, i 

Cochineal 

Indigo 

Aniline dyes 

Alizarine 

Indigotin 

i )t her coal-tar dy t s 

Uiidescrihcd dyoslulTs 
and tanning materials. 

Carbide of calcium 

Glycerin 

Unenumciated (includ- 
ing glycerin). 


Total . 


4 

17 


-tu 

xi 

6 

ir»4 

207 

99 

]7;i 


129 

14C. 

100 

324 

103 

(>2 

522 


7S9 

.5.39 

202 

30 

213 




0 

k; 

23 

15 

70 


85 

6 

10 

10 

.*5 

W 

50 

10 

402 

7 

1 

See lie low. 
0 
SO 


See below. 
339 


1,204 


10 

0 

1 

17 

(- 2 )‘ 


45 

83 

138 

184 


103 

291 

4fk 

140 

87 

314 

1.58 

51 

472 




327 

6.32 

201 


3(4 

183 

g 

1,.S46 


4>80S 


Note.- The “ Re-Exports” are the exjiortsof foreign and colonial 
pi*oduce. The “ Net Imports,” ohtaineil by subtracting the re- 
exports from the (gross) imports, are therefore the imports- 
retained for home consumption. Since the imports destined for re- 
exportation HIV not always exported within the same year, the third 
column is apt to bo misleading for small values, and (X^casionally 
records a minus quantity. 

* Tableau General du Commerce, Ac. Aiin6e 1001, Vol. I.; 
Paris Imprimerio Nationale, 1002. 

t Foreign Commerce and Navigation of the United Statee for 
year ending June 30th, 1901, Vol. I. ; Washington Oovernmeht; 
Printing Omcc, 1901. (London Agents, W. Wesley and Son.) 
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A^rOU^iml 


LI7BBP00L AND LONDON SBOTIONS. 


In ioterpretiog the tables it must be borne in mind that 
all the articles are liable to considerable flnotuatioDs from 
year to year, and the figures given being for a single year 
only do not represent average values. They merely furnish 
a rough guide to the relative importance of the various 
articles in the foreign trade of the two count ries.* The 
figures in all the tables ere values expressed in thousands 
of pounds sterling. 

Jiecent alterations in the Import List. — Keforc 1901 the 
six kinds of soda were combined under the heading Alkali, 
which also included bleaching materials, llorax was among 
the unenumerated before J898, and glycerin before 1903. 
Cutoh and gambier were combined until 1903. Indigotin 
(artificial indigo) was included among “ ( )thor coal-tar tly os 
(or under Indigo?) until 1902, in which year the value 
imported amounted to 143,013/. 

Tablk II. — Unitki) KiN<Jno.vi, Kxpouts, 1901. 

Class IV. (F). — Chemicals anti (Chemical and Medicinal 
Preparations (o/ British and Irish Manufacture). 


Articles. 


Viilnes. 1,0(K»/. 


8o<la compounds :~ 

Soda ash 

„ bicarhonute 

„ caustic 

„ crystals 

„ sulphate 

other sorts 

Bleat^’hiuK powder 

Ollier bleaching materials 

Saltpetre, British prepart'd 

Aluminous sulphaU s 

Sulphate of copiKu* 

„ ammonia 

Other chemiv'al manures 

Coal-tar dyes 

Other dyes 

Carbide of calcium 

Olyo-eriu 

Quinine and its salts ^ 

Other medicines ) * ’ * 

IJnenumerated (includin;? glycerin) 


282 

1(12 

5.V2 

32 


113 

341 

2 

27 

36 

816 

790 

210 

130 

0 

See below. 
1,310 
2.noi 


Total 


8,9r.(; 


iiccent alterations in the Export List. — The six kinds of 
soda were undistiuguished under the heading Alkali until 
1901. llleachiiig powder w’as undistinguished from other 
blenching materials until 1901. Carbide of calcium was 
among the unenumerated until 1900, alum until 1901 , and 
glycerin until 1903. Quiuine Avas separated from other 
medicines in 1902, in which year the value exported was 
50,978/. 

Nomenclature of the above lists . — The names in Tables 
I. and II. must he understood in a commercial rather than 
a scientific sense. Ilorax, for example, stands outside Soda 
Compounds. The latter heading, with its perhaps need- 
lessly minute subdivisions, was, I am informed by the 
Customs Statistical Office, adopted in place of the old com- 
prehensive “ Alkali on the recommendation of Messrs. 
Brunner, Mond, and Co. Aniline (oil) and aniline salts are, 
I am told, included in Aniline Dyes, which indeed seem to 
be generally known officially as “ Auiline.*’ 


• Tables I. and It. are enlargements of those given in the 
Trade and Navigatum Accounts of the United Kingdom. Tlu* 
tables in that publication being only suminarios do not give all 
lihe “enumerate'* articles, and the additional ones have boon 

S ktbered from the Annual Statement for 1{K)1 (Vol. I.). But the 
tter being arranged alphabetioally, without classification, it is 
only by a very tiresome process that one can decide whether 
particular articles rank as chemicals and form part of the total 
value i^igned to that class in the Trade and Navigation 
Accountf. It would be a simple matter to indicate against the 
Mme of eMh article in the Annual Statement the class to which it 
belpngt. B^idm the above well-known books I have discovered 
and used the following unadvertised publications issued every 
JMuary at the cost of a few pence v-The Im poH List. The Export 
Import List. Appendix to the Export 
The niyt two are complete lists of the names under which 
2?- be entered by imp^rs and exporters in the ensuing 

l®^»es or umouyms showing the 


Synthetie indigo has been officially obrittenod Indigotin 
to distinguish it from vegetable iudigo, for which the mors 
familiar name is retained. I am informed that the new 
term ** was adopted at the iustance of a firm in the trade,* 
as being the name under which artificial indigo was known/' 
and that this ** opinion wan confirmed by the Board of 
Trade expert.** Nevertheless, it Eoems to me erroneous. 
In scientific literature indigo and iudigotin are synonyms 
for the pure dyestuff, which is present in varying pro- 
portions in both the commercial products, aud to which 
they both owe nearly the whole of their value. Com- 
mercially these products are both generally, if not universally, 
known us indigo, while iudigotin has long been one of tho 
commercial names of a tliird and infcM'ior product, sulpl.o.mted 
iudigo alias indigo extract or indigo carmine. 1 therefore 
venture to ditfer from the authorities quoted, and submit 
that the word indigotin is quite inappropriate for tho 
purpose. 1 can see no legitimate reason for depatting from 
t'.e universally uudri stood expression Artificial Indigo. 

The first year’s statis»iics (1902) are of interest ns 
showing (if accurate) that ariificial indigo is being imported 
largely in paste form or otherwiae diluted. The quantity 
fur the year was 14,691 ewt., the value 143,613/., the 
average price therefore 9/. 10s. per cwt. Of natural indigo 
the quantity imported was 30,471 cwt., the value 498,043/,, 
the average price therefore 10/. Ojh. per cwt. It should be 
observed that Germany and France make no attempt to 
distinguish between the two products statistically. 

The heading “Other Coal-Tar Dyes” in the import list is, 
I think, Huperfiuoas. Having enumerated ariificial indigo, 
alizarine (including all dyes derived therefrom), aud aniline 
dyes (an indefinite and comprehensive term), there can 
surely he no others. 

The Vnenumeraled. — As noted above, various useful 
additions have been made to the chemical import and export, 
lists in the last five years, and we must gratefully acknow- 
ledge the improvement so made. Nevertheless, the residue 
of undescribed chemicals and uaoamed medicines stands at 
over 3j millions sterling in the exports, or a thinl of the 
whole value of the trade. 

In no other branch of British export trade do I find so 
large a proportion of goods left undcscribod. In a corre- 
spondence with Mr. A. J. Wood, tho Principal of the 
Customs Statistical Office, I have urged that this residue 
should be systematically overhauled, and that any articles 
it may contain exceeding in value 100,009/. (or perhaps 
50,000/.) per annum as exports should he brought to light 
and given place.s on the official export list. The imports 
should be treated similarly, hut hern the residue is much 
smaller. Mr. Wood writes in reference to my suggestion : — 
“ Let me advise you not to ask for too many details and 
BubdivisioDS of ‘Chemicali, Unenumerated,* for I have 
already tried to obtain the descriptions of all the kinds of 
chemicals in several consignments which have recently 
arrived. The reply of the forwarding agents in each 
instance was that they did not know the names of the 
various kinds, the goods being consigned to them merely as 
Chemical.^. Therefore if too many details are required it 
w ould be found that to attempt a compliance would be to 
put a hindrance in the way of trade, and that would be a 
serious matter in these days of rapid despatch of goods.” 
... “ Minute subdivisions would inevitably cause error. 
There is al»o the danger that minute subdivihious would 
reveal the trade of perhaps one or two firms. Such a thing 
would be fatal, because the national statistics have been 
built up in such a manner, and intentionally so, that the 
trade of individual firms shall not be revealed.** 

These objections would iudee<l be fatal to tho idea of 
introducing into our statistics the minute subdivision 
enforced by the French and German custom houses, but 
1 do not think they are valid objections to the more modest 
reform 1 have suggested. This is nothing more than a 
further extension of the export and import lists on the lines 
upon which they have been extended during the last few 
years, and witboat adding any article of much less annual 
value than 100,000/., or in special cases 50,000/. But 
whereas extensions have hitherto been made irregularly, 


* The Indian trade, as was afterwards eUclted. 
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lijr Ibe ^WMitireV'as 1 linderttftQi!, of sectional trade raterefts, 
tbey sboold d6w» I saggeat, be made systematically and | 
Uniformly with the co-operation, if need be, of a repre- | 
sentative body like the Society of Chemical Industry or the ; 
London Chamber of Commerce. j 

At to the feasibility of such further additions, I base roy | 
opinion largely on an inspection of the weekly lists of imports j 
and exports published by the Chemical Trade Joarnal. j 
That enteri^rising journal extracts from the huge mass of ! 
entries in the bills of entry iBSiied at the principal British . 
ports, all that relate to chemical industry, and classifies | 
them under the names of the vnrions chemicals, so far as 
these are declared. One learns from these entries that 
there are several dozen consignments per week declared as i 
chemicals without further description, varying in value ’ 
from a few pounds to 1,000/. or more. So far as these 
oonsifft of cases packed with miscellanef>us chemicals, of 
course they arc unclassifiable, hut I think inquiry should : 
he made whether moat of the more vaUiahle consignments 
(say of 100/. and upwards) might not just as easily he 
described by definite names, if this were required. Further, 
one finds a large number of coosigninents which are de- 
clared by distinctive names hut by names which have no 
place in the official lists (t.c., in Tables 1 and 2). These 
are, therefore, eventually thrown on the statistical waste , 
heap along with the others. For example, there ate 
frequent entries of exports of sal ammoniac, carbonate of 
ammonia, citric acid, tartaric acid, sulphuric acid, acetic 
acid, phosphorus, cyanides, bichromates, barium binoxide, 
all of which are CTentually classed as “ (Chemicals, Uiienume- | 
rated,” notwithstanding that their names were declared by 
the exporters. Many of these are exported in quantities 
which must amount to large sums annually. Confirmation | 
of this may, in some cases, ho obtained from the German 
and French records of imports from England. France 
received from us, in 1901, binoxide of barium valued at 
17>00CI/., and chromates of potash and soda valued at i 
h0,000/. Germany in the same year receive<l from us 
phosphorus, 24,000/. ; ammonia (chloride, carbonate, and 
hydrate), 70,000/.; chromates, 18,000/. ; and iodine (in 
transit from Chili ?), 88,000/. 

In view of these facts it seems probable that the residue 
of 2^ millions (3.]^ millions if undescribed medicines are 
included), might he reduced by about a million sterling by i 
the addition of a dozen Jiew names to the exfjort list. ; 

Aa regards our unspecified imports, the French statistics i 
record among exports to England in 1901, potash ! 
(oathonate and hydrate) 40,000/., cream of tartar 148,000/. 
and superphosphate 44,000/. Germany in the same year j 
debits ut with carbonate of potash 68,000/., caustic potash I 
28,000/., sulphate of potash 23,000/., prussiate of potash 
15,000/., potassium chloride 87,000/,, tartaric acid 61,000/., 
white lead 181,000/., ultramarine 41,000/., quinine 66,000/., 
Other alkaloids 31,000/., carbolic acid 30,000/., ethereal 
oila 18,000/. i 

Although part of these may have been merely in transit | 
.^through England to other countries, the quantities are too : 
large to he altogether neglected, and some of these articles ! 
might usefully he added to our import list. 

It must not he forgotten that while so large a proportion 
of chemicals is allowed to pass uiidescribed, not only are 
ioteresting products, overlooked, but the ** enumerated ” 
products are understated. There are unknown quantities 
of . soda, dyestuffs, Ac., lost among the undescribed | 
consignments. This is, therefore, another source of 1 
inaccuracy to be added to the well-known inaccuracies to 
which all trade statistics are liable, such as wrong valuations, 
careless descriptions, and so forth. It must, however, he 
. admitted that the possibility of improvement in accuracy 
without entailing delay in transit or undue inquisitiveness 
and expense, is not very great. Doubtless there must always 
;he a large error, probably of the order of 10 or 20 per cent., 
la the statistics of « individual products, and doubtless the 
fBoard ot Trade will continue its time-honoured practice of 
'publishing results in six figures without warning ua that' 
iotily the firat two can be voadied|er. 

^ D^finxHok of the Ckus, — Coming now to the second, 
difficulty refenred to at the bemnning of this paper, we! 
have to hsk xrhetber thb dess ^ dnemioats^ See.,*' hs officially 


iimitdl, is satisfimtory or should be extended. Obvioosly it 
is not, and cannot well be niade,.coHjixtonsive with whgt we 
understand by chemical industry in ibis Society- Metals 
stand apart, forming a convenient class by themselves. 
Salt, sugar, alcoholic beverages, and aerated waters come 
under "‘Articles of Food and Drink,"’ and, with the exception 
of salt in France and mineral waters in Germany^ none of 
them are classed as chemical products either in British or 
foreign tables. It would, therefore, not he wise to disturb 
them. On the other hand, we find, both in our import and 
export tables, a large residual class of miscellaneous 
manufacture.s, a kind of statistical no-man's-land, any part 
of which might be annexed without encroaching on any 
definite statistical province. Among these outlying 
jnanufactures we find cements, glass, pottery, paints, leauier, 
paper, caoutchouc manufactures, soap, perfumery, explo- 
sives, and coal products. I suggest that paints and 
certain coal products should he transferred to Chemicals, 
where they are placed in the French and German though 
not in the American tables. Debate may ari-e as to soap, 
perfumery, and explosives, which are “ chemicals in the 
Gerraau tabh s only. The latter also incluc’e a number of 
articles only slightly connected with chemical industry 
(see Table III.). The coal products referred to are coal- 
tar products used in the manufacture of dyes, medicines, and 
perfumes. The.se are insignificant as imports, but amount 
to a fairly large value in our exports. At present they are 
hidden partly among miscellaneous (-oal Products, and 
partly among Oils. To obtain any statistics of them, wo 
must resort to the foreign books. Germany took from us 
in 1901, light coal-tar ods valued at 7.5,OOu/., carbolic acid 
55,000/. (140,000/. ill 1900), anthracene 33,000/., and 

naphthalene 37,000/. France does not record these 
products separately, but received from us Direct Coal-tar 
Products (“ produits ohteniis directement par la distillation 
du goudron d’houille ”) valued at about 73,000/. These 
values would, 1 think, warrant the addition of three items 
to our chemical export list : (a) Carbolic Acid ; (/>) An- 
thracene and Naphthalene ; (c) Coal-tar Oils. The last 
would comprise benzole, toluol, creosote, and naphtha. 
Aniline oil and salts and toluidine are probably better 
included in Aniline Dyes us at present, unless, as in 
Germany, they are given a separate heading. Germany 
received from us about ."lOjOOO/, of “aniline and aniline 
salt ” in 1900 and the same in 1901, and in each year sent 
us back about 40,000/. of (nominally) the same products — a 
useless exchange, one would suppose, but paradoxes are 
too common in international trade to cause much 
surprise. 

Certain imported manufactured goods and raw materials 
are absent from Table I., which wo should expect to find 
there. “Chemical, essential or perfumed oil ’’ (presumably 
corresponding to the German “ ethereal oils ”), value 
244,000/., is not classed among chemicals, nor is methylic 
alcohol (56,000/.), nor are the dutiable articles chloral 
hydrate, chloroform, and ethers (together 2,300/). 

By a curious anomaly, drugs (quinine, opium, &c.) are 
chemicals as exports but not as imports.* 

Although saltpetre has a place in Table I., the familiar 
nitrate of soda and phosphates are absent, presumably 
because they are natural products and their use is chiefiy 
as manures. Accordingly they are found in the unsavoury 
company of bones and guano among miscellaneous raw 
materials. The German and French tables class nitrate 
of soda and superphosphates, but not phosphates, among 
chemicals. 

Brimstone appears in Table 1., but not pyrites or 
manganese, these being referred to metallic ores; in 
Germany they are called chemicals. 

Any scheme of classification must he more or less 
arbitrary, and although our own is certainly open ^ 
improvement, it is obviously impossible to hrin^ the British 
and foreign tables into good accord without an international 
agreement 
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Tabus in.—Gs»>fAw Eupire, 

Imports add JBxpcrts, 1901, “ Special ** Trade (1). 
Class VII,* Chemical Industry and Pharmacy ^ 
Manufactured Prmucts. 

l*rmclpal Articled ‘ Imports, 1,000(. I Exports, 


(a) Imports e.r''mihtff Exports. i 


Iodine 

239 

26 

Ammonia sulphate 

Ammonia oarbouate and hydrate. 

489 

82 

108 

70 

Ohlorat* H of potash mid sodii 

66 

21 

Aoetati'of liino 

136 

0 

Oalcium carbide 

107 

8 

l*itph , 

134 

2;i 

Tar 

84 

76 

N'aphthaleno 

69 

11 

Light coal lar oils 1 

116 

40 

Wood spirit 

184 

59 

Kthereul oils 

259 

28.3 

Turpentine, other rosin oils und 

716 

49 

omuphor oil. 

Dyewo^ad extracts 

97 

36 

Catechu 

134 

18 

(b) Exports c.vcrt^-^rntj Imports. 
Sods, ash 

1 

230 

„ caustic 

3 

65 

„ sulphate 

Potash, <'ar»K>tmto 

12 

63 

26 

272 

„ caustic 

3 

298 

„ sulphate 

4 

258 

nitrate 

.3(1 

262 

Potassium, olilorid(’ 

3 

838 

„ iodide, kr 

4 

; 187 

„ bromide, kc 

(i 

54 

cyanide 

0 

183 

bleach ing powder 

1 

180 

Barium salts, vuri >us ■ 

10 

70 

Alum, ie 

1 

134 

Turtnr emetie, Ac 

83 

58 

.Sulphuric acid ; 

Tartaric iK'id 

.56 

129 

12 

107 

Oxalic acid 

0 

96 

Tannic acid 

6 

93 

Salicylic acid. Ac 

7 

66 

Quinmc and its preparations .... ; 

5 

410 

Alkaloids (santonin, cecnin. Ac.) , 

232 

290 

Carbolic ucid 

60 

112 

Aniline oil and salts 

56 

508 

Aniline dytm 

186 

8,982 

Alizarine 

*2 

808 

Indigo 

218 

635 

Paints. Ac 

t; 

106 

Red lead 

9 

! 128 

White lead. 

7 

i 288 

Zinc white, Ac i 

68 

‘ 327 

Litharge 

4 

78 

Vermillion 

2 

; 56 

Ultramarino ' 

2 

105 

Bronze- and cliromc-colours ■ 

4 

' 183 

Gold nreparation.s 

.8 

128 

Lithopon i 

0 

m 

Lead pencils, cruyonv, Ac 

17 

251 

Priutiny ink 

Mineral waft'rs ,• 

1 

116 

9.3 

409 

Soap ; 

16 

271 

Perfumery ' 

77 

.512 

Lacs and lac varnishes 

82 

141 

Dextrin ; ' 

5 

126 

Gelatin : 

8 

i 98 

Glne 

88 

167 

Explosives (dynamite, guncotton, 

4 

322 

and nitro-lignin). 

Gunpowder i 

2 

123 

Fuses, cartridges, nitd percussion i 

10 

#82 

caps. !_ 


1 

Total, principal articles .... ! 

4.39.3 

15,476 

Other articles ( Nof^e 2) ' 

1,142 

2.676 

Total 1“ 

5,636 

18,180 


(PuttkftmiDer und MUhlbrecht, Berlin, 9 m*) ineludet n 
** e^iitematitt *’ nlMtlfloation of article# of trade (differing 
somewhat from that adopted in the greater Mrt of the 
work), and the totals for each “ systematio ^ olaef are 
reproduced in the more handy Statidisdses Jahrhmaki 
where they are eonveniently summarised for a sede# of 
years. Class Vll., Chemical Industry, i« divided into 
(1) Itaw Materials, and (2) Manufactured Pro<luoti. The 
principal Haw Materials are ; Ivqtorts (total for 1901) 
6,316,000/.), nitrate of soda, iron pyrites, sulphur, man* 
ganese ore, tanning inateriuls, resins, peruvian bark, 
camphor, gum arabic. Exports (total for 1901, 876,000/.), 
crude SUssfurth salts, barium sulphate, and coloured earth#. 

The principal (vhemioal Mauufnctiirea are given in 
Table 111., including every article which reaches 50,tK)0(. 
per annum either as iinpoi't or export. In the original) 
about 80 of less value are also included. 

Comparison of British and Get'wan Ckemicnt {inanufac^ 
hired) Exports. — Seeing tltat the (lerman definition of 
“ chemicals ” is much wider than ours, it is necessary, for 
a fair comparison, Co supply the values of the principal 
articles missing from our Table 11. 


Table TV. — Uniteii Kinoposi, KvroaTS, 1901. 

Principal British ManuJactHres classed as Chemicals in 
Gerniar, but not in British Tahirs. 


Articles. 


Vnluos, 1,000/. 


.Vmmimition:--- 

UyiiAinitu and other hijch cxploHiven 

t'ordite and other aniokclcss propclhnits. .. 

(Gunpowder 

Other explosives (about) 

J*a inter’s colours atid niHlerials 

(Hue, size, and i?elatin 

Soap 

I’erfmnery. * 

Aerated waters 

Direct coal-tar pnalucts 


ii3 

)S40 

172 

320 

vm 

m 

1.000 

13# 

U5 


Total 


4, .198 


Adding the totals of Tables II. and IV., we got 
13,554,000/. for Hritish exports to set against thO (German 
18,150,000/. The ratio, as it happens, is very nearly the 
same as the ratio of the populstion.s of the two counthei. 

The conclusion that our chemical export trade is (in the 
seme of the word “chemical” arbitrarily chosen) about 
three'-fourths that of Germany in value, does not of course 
entitle us to conclude that this is the ratio of the develop- 
ment of the industry (so defined) in the two countrie^ 
The greater part of the product is consumed within the 
country of manufacture, and it cannot be taken for granted 
that the fraction exported bears the same relation to tho 
whole industry in each of two countries so differently 
situated. 

As regards the qualitative differences between the 
exports of the two nations, the tables may be left to speak 
for themselves. 

In conclusion, 1 wish to record my obligations to 
Mr. Wood, of the Customs Statistical Office, and 
Mr. Worthington, of the Commercial Intelligence Branch, 
for the liberal help they have given to an amateur in a 
rather intricate inquiry. 


Discussion. 


(1) Ting ubic relates to what is called the special trade, whic 
excludcN mpst of the transit trade, but' not the whole of it— ft 
ex^ple. large quantities of indigo were exported under "specii 
trade for many years liefore the German synthetic indigo wa 
manufsotured. 

(#) Of the “Other Articles’* (all of less value thi^ 50,000/.), th 
followiM ox^d 20,000/., either as Imports or exportsV- 
(a) imiK^ rsrc«si/»M^ i .firpor^.-<-Fbosphorus. citric acit 


liquori^juice.a 
J§). 


Bapor^#.— Brotoine, bdnsOlQ acid,xiH«i 
bene aekt, MssIatB d potasl 

tpruamn bluoi acetate ol'ilead) ntswnesiam cuteide^ ~ 


lef, klKer , 
aJTcr. 

link. 3 




Mr. SrjLLBK, being called upon by the Chairman, #fud 
be had not Imd in recent years much experience iu expqyt 
trade, but thought Mr. Evershed had done useful service, in 
briugiDg before the Society some of the anomalies in th^ 
publish^ trade tables. It whs important to be able to 
make ah absolute comparison between the prodacti(ma and 
exports of different countries, and they lilced som^ln^^to 
be plated Vt# d via with their principal competi^r^^ j^ 
that a clear inference could be drawn. He felt lAtkyn 
eaconrag^ than otherwise at learning tl^t £^ky>d>iia^ 
#U^ A gp^^.shqw after all, ^r 

.bqpcSe##^. beaten m this eompanaon if tM Bgcim wm 
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L,A|iril 


U.600,000 against 18,000,000. Th»y 

fnrtber progrc**, that they might eventually sea the EnghaU 

S^re. Vising oonaidetably. It w« rather comical t-j find 

a^-compon^a and other bodies classified “ 

ihagolar manner. One line occurred to him 

anwnalous ; sotla ash, which was exported 

Kingdom to the extent of 282,000/., 

the exports of soda ash were 230,000/. Mantfestly, 
therefore, England did not send it to Germwy, but 
wherever it went, it was evident “ As ?o 

trade in soda than tbeir freinds on , 

the hopeless item of other coul-tar dyes ." . 

scribed dyes, and the grouping of that <^1““ Cft 

which he was particularly interested, it 
open for further inquiry. It was 
institute any comparison between the 
other. The broad fact, however, 

Knffland appeared to export some dyes and to imp 
ottiers they 7ound on the German table that the «*Port /»f 
dyes was a very considerable item, and in fact it 
00^0? the leading features of superiority on the part of the 
continential manufactuier. 


Mr. Thosias Tvbkb said he thought fault <>‘*8’’* 
be found with the authorities, who weie brought .«P “ 

particular school. He thought that the 

the authorities might improve was “"c 

open-minded as to the relative value of fad s 
presenting statistics in France m*! 
our own, and lees should be put under the head of 
retted," in our own. In the course of the present rnonlh 

statistics would be presented m »“ ‘”1.’”^^^.^,! If^TraL in 
facts were presented to the heads of the Ho r „i„„g . 

an intelligent form, improvement would soon take place , 
hut the officials wanted the facts. It must 
that the officials had not been trained except 
statistics. If by discussion in that Society A 

of commerce all over the country they could 
of Trade to secure an intelligent *yf®® 
able results would be secured. In the 
fifteen years ago pretty neatly all that could be said to-day 
and yet the various authorities were 
only now beginning to see the importance of correct 
Forinfomation as to the uses to which ‘P'"‘ g 
they had mainly to look to foreign „ie 

undoubtedly a very great change m 
towards manufacturers from what it was c y 

airo Thin was one of the most hopeful signs. One was 
reminded by the tables given by the author that 
tion was distiuguishahle by products dutio < e a . . 

dutiable, the former being those interesting to the official 
•tatiBtician. 

Mr CHAiaES G. Cbssswkll saiil Mr. Eversbed was not 
quite correct in stating that 

Peruvian bark, as the latter was under Raw Materials to 
non-textile industries,” but it was true that tjicy were classed 
on the import side among “ Miscellaneous Articles. 

In 1899 he had a communication froni the 
Commercial Intelligence Department of the f "‘2® 

ittatinir that in future the intention was to reduce ttic 
^Miifellaneous” amount very ® 

lenarate expression to every article of which the trade 
X«^Bxport” or “Import”) amounted to 50,000/. during the 

showed the change which bad taken place m 
10 years. With reference to classification, there ® 
iLCion into two pans dutiable >‘“<1 non^duUable^ 
Then there was an arbitrary classification of 
in the tables. Next there was a certain natural classification, 
An mutADce of which would be seen under soda compounds. 

' The Monthly Trade Return? had been done on the arbitrary 
aystem? The Annual Statement of T^de was not thus 
^Mmed I it was an alphabetical list with a certain na^ral 
ZJ&n of the t,%e of ““CS of 

Ha- 

h^^eab^ wonia not the Customs demand a very acfcnrate 


statement of what was in that P“kage ? Bnt the Gotot- 
ment were not entirely fitted, without {•*)P| ** 

what was important to the public. Small things were 
often of great importance ; for instance, in the AnnuM 
Statement of Trade for 1901, for the first time, were 
entered imports of faccbarln and small chemicals snch 
arethll hremide. ethyl chloride, and other esters, miwy 
of which were only imported to the extent of 250/. * e 

vear*^ Why should not they also have a certain amount of 
detail for the sake of the trader? Who was to be the 
fudge of what was interesting ? It was a great help to a man 
of business to know what were the imports and «*P®^» 
of the particular articles with which he was 
Onlv three years ago for the first time were 1^^ 
to ascertata^what were the imports of soap and s^p 
nowder veTfor some years before that the imports had 
upproximateil to 217,000/., as described in one of the letters 
he^had read. Mr. Evershed had alluded later to uitrate of 
toda wbl h he had omitted when he referral to the absence 
1 of certain compounds in the soda compound list. lots was 

‘ ori^nally in the chemical class, ^®|;® “®"y “* 

stt^tances outside the chemical class; ‘Jl® 

class now even included many matters ®f.'“*f®*‘ f.,“ 

chemist lu fact there was hardly a class tn the Monthly 

Trade Returns which did not contain something ot loterest to 

fhemists! imS that was why he ofjccted to this arbi rary 

classification. It would be very much •® f ",® “s flea 

ihinirs in alnhabctical order with a few natural classinca 

tiouf. and then leave each industry to *®'®f f^^‘®g®"V“‘““®®'; 

which interested them, in the same "7 *^® 

done in the abstract which appeared last OctoKr trom 

the Annual Statement of Trade, '*5^' 

the right lines and might well he repeated in the Monthly 

Trade Returns. . 

Mr. Peter MacEwan thought that the whole ques lOD 
resolved itself into two considerations " jt 

Dolitic, and what was practicable. He did not think ^ 
oolitic having regard to individual interests and industries 

fn tMs‘coun«y, to give too much information to the world 
at Mge! and that was a point to be considered when 
dealinfwith the nnenumerated statistics and medicmcs. 

On the practicable side he did not see how it was 

without'^onsiderably interfering with “'jf ®''®®vhat 

ot business, to divide the headings m“®bfuither. « hat 
^osS benefit was it to. this country J®/®-®! that two 
or three makers of quinine had exported 
during the past year? Medicinal preparations ^ 

said an exceedingly miscellaneous item, incoiyorating, 
perhapt from 50^10 600 different articles. The item 
K Sinai preparations ” in the Board of Trade Returcs 
was year by year increasing in a most gratifying • 

largely owing to what was done with regard to the draw- 
S on spifit. But a large part of that item me uded 
tinctures Ld various alcoholic “®‘*'®‘"®®„®5f„ ®'‘™y® 
which might be taken as one group. ■*-®°*®‘ .®®®‘ 
included pills, compressed tablets, lozenges, &c. A third 
might be*^ made up of powdered drugs including many 
chemicals Another class (which formed a very large 
Uei^in “medicines”) was malt extract, with its various 
combinations; and still a further, increasing one, 
re^dv packed up in bottles to sell over the counter. White 
one might have individual exporU of these items 
?or sSyiDgin the returns, the g>-®<“®^ 
parcete of these items mixed, and ‘^«. ®«®“P‘ 
all those would introduce very great difliculty. He did n^ 
think it would be much advantage to 
our competitors abroad what we were ^®'"f ^ 

Mrts of the world. He did not see that we had benefit^ 
^rselves by separating the alkali 

nndoubledlv be a great advantage to have a Wtter 
classification of existing items, »nd in this direction a 

committee of the Society might do good. 

Mr. A. OonnoN Salamon said if there tables '"e’’® ‘® 
teach anv thing prepared as they were, they showed that 
our chomioal Imports ooneisted largely of 
If they excepted the soda e®'“P®“““ 

weielmth ummportant, and the aniline dyes and ahx^e, 

wUeh were extremely important, and the carbt^ of 
fOT the preduction ot wMoh a large amount of Bntosh 
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capital had been lubscribed, they saw that the import list 
was really made up. subject to the classification of uneau* 
merated items, of raw materials which were employed 
in the manufacture of chemical products in this country, 
and that, compared with the export list, such as it was, 
which consist^ almost wholly of manufactured artic'.es 
appeared to show a state of affairs which need not f^ive rise 
to despondency. With regard to the Export Table pre- 
pared in Germany, a large proportion of what was before 
them constituted what might be called the Stassfurt 
industry, and could not be taken as showing that the 
Oermans were healing us iu the export trade. Again, he 
did not know that pencils aod crayons ought to count 
against u.s in eberaical produets, and if they subtracted these 
items he did not think the account came out so much to our 
detriment as had often been suggested. 

.Mr. Grant Hoockr said ho should have liked to hear 
‘Something from the actual importers and exporters of some 
of these “ unenumerated ** articles with which they had 
been dealing. lie rather gathered from information which 
he had reason to believe was trustworthy, that there w'as a 
distinct disinclination on the part of importers and exporters 
to furnish any more information than was absolutely neces- 
•sary, and a Ptill greater dihiucliuatiori to that information 
being published. Man}* of those present were of an 
inquiring mind, but not t^pcciully interested in the question, 
but if his information vras conect those actually engaged iu 
the trade felt, they had .some interest in concealing particu- 
lars with reference to their business. That was a point 
upon which they had heard nothing, but which might 
possibly have much to <lo with the actual statistics published. 
He felt quite sure there was a g»*neriil and sincere desire 
on the part of ofticials to further the interests of their 
country, and that they were at least as much interested in 
its prosperity as anybody else. Another point, with refer- 
ence to the detail which was so marked in connection with 
the French and German returns. In those countries there 
was iu a very large majority of cases a specific duty, and 
under those circumstance.'* the articles were specifically 
defined. In our own case we had very few specific duties. 
Where we had, such as those alludnl to by Mr. Cresswell, 
the precise figures were given, and in other cases the articles 
were grouped in large classes, in some instances because 
this tended to the convenience of the manufacturer, for 
if precise detailed classification were insisted on, it also 
meant that precise detailed examination had to be made at 
more or less enhanced cost and some hindrance to the 
person whose business was under control. 

Dr. Divkrs thought that it would be easy to collect together 
■“chemicals,” soaps, explosives, and other such articles in 
the Board of Trade list for comparison with the German 
list of chemicals. In the Engli.sh list, classification followed 
the uses to which Iho articles were put, which was perhaps 
better than that adopted iu the German list, of classifying 
-everything as chemical that was prepared by chemical 
methods. To the Board of Trade, chemicals meant articles 
prepared for use as medicines or in chemical laboratories 
regarded as being little else than pharmaceutical laboratories. 

Mr. L. WEErLK said he understood Mr. Evershed to say 
that the French and German customs authorities were much 
more precise than the English, aod in that he should agree 
with him, but he wished they were not quite so scrupulous. 
He had recently some experience in exporting a quantity of 
material to France, and although it was entirely of English 
make, from raw materials, they were surprised to hear from j 
the shipping agents that the French authorities would not I 
allow the goods to pass at the English tariff. They said 
that an examination of the package gave proof that the l 
.goods were of American origin, and consequently would ' 
nave to pay on the American tariff. He must admit that 
the goods were packed in American turpentine barrels, ! 
4)ut he did not see that that was any reason why they should 
pay the American tariff for English goods. 

The Cbairm AN said Dr. Divers had emphasised the point 
Taised In the paper, that the same word did not in all cases 
■ tneM the same tlung. They knew on the authority of an 
-emment diplomatist that language was intended to conceal 
thoughts, ai4 it seemed to him as if some statistics 
wrete.msde to ^hid^thie facts. There was no reasbn^ so far 


I as he could see, why the clasiitloation. even to far as it 
I already existed, should not be more in accord with the 
chemical industry aud needs of the country. It seemed to 
I him that one annual meeting was rather a short allowance 
of time for the officials to deal with a matter of such 
national importance as the statistics of the trade of the 
I country. Two meetings in the year would bo an improve-^ 
I luent ; but at atiy rate if they would, at this annual m-^etlng 
! at which the classification was altered, receive a deputation 
from the Council of that Socitty, ho was quite sure they 
would get the whole of these figures into a condition whicn 
I would contain some useful information. He did not think 
i Mr. Grant Hooper could say that the tone throughout 
. the discussion ha l been at all inimical to the olfiolals j 
on the contrary, they all recognised that they were 
doing their best under extremely difficult circuuirt lances. 
What they were anxious for was to hold out a friendly 
hand and assist them iu every possible way, and by 
no means to shake a clenched fist in their faces. 
The officials of thi.s country, whether influenced by our 
form of government or not, were at a great disadvan- 
tage. In Germany, in getting up these headings and 
arranging statistics, the Government had been wise enougli 
to enlist the sympathies of all the trades in the country. 
Since 1884 each trade had been organised at a guild ; they 
had the “ Gcwerbsgcnossenschaften,” and when the (iovern- 
ment wanted to do anything in connection with a trade, 
they did not at first initiate legislation and then wait for 
the trade to find fault because it had been done on insuffi- 
cient information, but they went at once to the “ Genossen- 
schaft ” and said they wanted to initiate legislation on such 
and aucli a matter uud would be glad to have their views ; 
and in this way they put their heads together and did not 
have those complaints. In Gerniau technical literature one 
never heard that the public was not sufficioiitly informed of 
what was going on ; on the contrary, wo ourselves went to 
the German returns to find out things about our own 
trade. Surely it would be an advantage to us if we 
ourselves knew whut was going out of our own country. 
Whether we could do it by simple documentary evidence 
from the cxpiirterg or by examination (in any case exa- 
mination would have to take place now and then, if 
there were any doubt), it was distinctly to our advantage 
j to know what we were doing. Knowledge was power in 
! every way, and e.specially in trade ma'ters, Triere was a 
great deficiency in the organisation of our statistics. For 
instance, explosive'^ did not figure in this list at all, yet wc 
I had the most accurate statistics us to the explosives that we 
imported, because that came through a different depart- 
! meat. One departmeut of Government did not always 
i co-operatc fully with another department ; we did not get 
tho statistics as a whole. They had them all in the Joiirual 
of the Society, but tliey had to find them, and it seemed to 
him that it ought to be the office of a Government depart- 
ment to put thej-e statistics together so that any Englishman 
could find out what was being done in bis own country. 

; The foreigner knew it already. 

Mr. Grant Hooceu (interposing) said explosives wore 
1 given both in the annual and in the monthly returns. 

I The Chairman said he had not noticed them in the 
I monthly returns, but he knew they got them annually from 
I another department very fully indeed — totally different 
1 departmeut, which had control of the importation of these 
articles. Bat that was a minor point. The main point 
was that those figures they did get should be presentfd so 
that they should be available to everyone. Whether it 
was an advantage that the foreigner should know what we 
' were doing or not was another question ; but he contended 
that the foreigner did know very' well, because he got the 
information from the import returns from the eountriei 
with which we traded. The Germans had a most elaborate 
intelligence department, which worked out all these things, 
aod each trade guild in its official publication got the full 
particulars. We could not hide anything by not putting 
It down in our exports, because nearly every other country 
bad such a number of duties that all articles were exaiUlned 
as they came in and were classified, so that we gained nothing 
by hiding a few exports which were not specifically 
mentioned. A further classification wOutd give an idea 
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whether the trade in one article or another was diminishing 
or Snereasing. and that was an advantage. The} might be 
eontent to ti^e medicines as a whole, and he did not think 
they need mention one maker’s tabloids and another's 
tinctures. Probably they would be satisfied with the 
general beading, although the sums might be considerable. ' 
Such returns could not give much manufacturing information 
to our rivals. With regard to colonial imports, all the 
colonies had much more extensive data than we had, and 
eonld give information on many of the subjects which we 
could not find information about in our export returns. 
If anything could be done in the matter, he thought the 
next step would be for the Council to approach the officials 
and offer them all the help they could in the classification 
of those particular goods in which they were interested. 
He thought they might do so in a generous open-minded | 
why which might commend itself to the officials and might I 
possibly be a help to them as well as to their own members. 

‘ Mr. Kvkusued having briefly replied. 

The Chaihman then proposed a vote of thanks to 
Mr. Evershed, which was carried unanimously. 

Two papers on the standardisation of analytical methods 
by Mr. W. H. 1). Kiohmond and Mr. A. R. Ling were 
postponed. 

Addendum. 

Mr. Alfred J. Wood, Principal of the (’ustoras 
Statistical Office, and a member of the Revision Com- 
mittee, was not able to take i>art in the discussion, but in a 
subsequent interview with Mr. Evershed expressed great 
willingness to meet the wants of chemical, as of all other 
traders, so far as it was possible to do so, having regard to 
the additional cost, and to the fact that the present staff 
could not undertake more work. While quite admitting 
the desirability of placing more chemicals on the lists, and 
so reducing the uncnumcrated, he drew attention to certain 
difficulties. The Custom House is almost entirely depen- 
dent, for descriptions and values, on the declarations of 
importers and shippers. Imports, It is true, are regularly 
examined, so far us is necessary, to detect dutiable articles, 
but exports are not examined. Attempts are made to get 
full and accurate declarations, and some thousands of 
inquiries are sent out from the London Custom House in 
the course of a year to obtain additional particulars of 
goods insufficiently described or apparently wrongly 
described or valued. The Custom House is, however, very 
often not in touch with the actual exporter or manufacturer, 
but oply with an agent, who has little or no knowledge of 
the nature of the goods. From the examination of imports, 
it is believed that a large proportion of chemicals 
uneniimerated consists of ckses containing various kinds of 
chemicals packed together. No doubt others are in bulk, 
but the Statistical Office has no means of knowing which 
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MR. L. ARCHBDTT IN THE CHAIR. 

EXAMINATION OF THE ATMOSPHERE OF THE 
CENTRAL LONDON RAILWAY. 

BY frank; CLOWES, D.Sc. 

Complaints have frequently been made of the effect upon 
passengers of the atmosphere of the Central Railway, and 
this led the London County' Council to institute a chemical 
and bacteriological examination of the air in different parts 
of this railway. At the time when the air was being tested 
the Company had commenced a system of ventilation, which 
consiste<l in passing fresh air by means of fans throughout 
the length of the “ tube ” during the hours of cessation of 
traffic, and an opportunity was thus afforded of ascertaining 
the effect of this tentative ventilation. Arrangements have 
since been made for currying out this displacement of the 
atmosphere on a larger scale and in a more satisfactory 
manner. There is no doubt that a system of niechunical 
ventilation is desirable, since, owing partly to the existence of 
communicating passages between the “ up ” and the “ down 
tube” at the stations, the trains always travelling in the 
same direction in the same tube do not displace the 
atmosphere as completely as was anticipated. 

It will be understood that, owing to the absence of 
combustion in the locomotives and in the illumination, 
the pollution of the atmosphere is almost wholly due to the 
respiration and to the excretion from the surface of the skin 
of the passengers and staff; hence the increase of carbon 
dioxide may be considered to imply an increase of organic 
matter excreted from the human body, and must be con* 
sidered to be more pernicious to health than that which 
arises in the tunnels of other underground lines from the 
working of steam locomotives and illumination by gas. 

The samples of air for the chemical tests weie collected 
in a glass bottle of about litres capacity. The air of 
the bottle was displaced by the air of the locality by means 
of bellows. 

The carbon dioxide was estimated in the usual manner by 
the Pettenkofer method, using saturated lime-water us an 
absorbent, and centi-normal bydrochlorie acid with phenol - 
phthalcin as indicator for titrating the calcium hydroxide. 

The readily oxidisabh' organic matter was estimated by 


are the principal unenumerated chemicals exported or 
imported. Notwithstanding these difficulties, there is no 
heed to despair of making some further improvements. 

Recent uddition.s to the chemicals on the lists have 
invariably been made at the request of firms interested in 
the particular articles. It will be noticed that every article 
recently added has been placed both on the import and 
export list, in accordance with an idea of his (Mr. Wood’s) 
that the two lists should be assimilated. Some weekly lists 
ere evidently copied from the Bills of Entry, which are 
<»p)y imperfect summaries of the original declarations on 
which the national statistics are based. Descriptions of 
goods are frequently abbreviated in the published Bills of 
Entry, or even, at the request of exporters, suppressed, 
and the goods entered as uudescribed. In his opinion, 
statistics generally must necessarily be read subject to error, 
but this. need not invalidate comparisons of one year with 
another, beenus© the sainc, error may be presumed to affect 
, ail the year? alike. , 
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allowing 50 c.o, of very dilute potassium permanganate of 
known strength, acidified with dilute sulphuric acid, to act 
upon the air in the bottle for a period of four hours. The 
unchanged permanganate was then estimated by adding a 
small quantity of potassium iodide solution, and titrating 
with standard sodium thiosulphate solution. 50 c.c. of the 
original permanganate were then similarly titrate d, and tb© 
excess obtained indicated the amount of oxygen absorbed 
by the organic matter in the 5*5 litres of air. 

The details of the results obtained are published by the 
London County Council in their report npon the examination, 
and may be summarise, as follows : — 

Speaking generally, the proportion of carbon dioxide 
was highest in the air of the carriages; the sitiallest 
amount, 9’C per 10,000 by volume, was found io ail empfy 
earriage ; the highest was 14*7, and the mean of 17 estima- 
tions was 11^ 8, the average affiount in the outside all*; at 
the same times and pla'ces, being 3*6. These result? seem to 
indicate that better ventilation of the carriages i? d^it-abl^, 
since the air of the tunnel and of thO ' pas?ag^s Was less 
impure than that found in the carriages. ' ' / . 

The proportion of carbon dioxide m thi Mi*’ of IhO lifts at 
the stations showed an arera^e Of 10*'fii'VoWiiied,;’«iid 
. varied between 15*^ and 7*4. In the tum^ ilifC 
mWniie waa' 9 * 3 a iniiiimdoa of 3 ttud iadaxhatiitfi^igff 
1 knA ili' tub tMtaitjrMr itt' tKb btatita, a UMAI urSAB, 
witli extreth^g' oH ■ 9 ind' H ■ K-dvi ’’mw Wvfragb 
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amount of dioxide found in the external street air at 

the same times was 3*7. 

It is noteworthy that the average proportion of carbon 
dioxide regularly decreased in pasning from the Bank end 
of the tunnel towards the Shepherd^s Hush terminus, where 
the least amount was obtained. 

The above observations, to the number of over 80, were 
usually made on samples of air taken between 1 1 a.m. and 
noon : but several pairs of samples were collected at other 
times in order to test the value of the tentative system of 
ventilation then in use. In each case one of these two 
samples was collected a few minutes after midnight when 
the traffic ceased, and another shortly after 4 a.ra. when the 
tunnel bad been ventilated by the passage of a current of 
fresh air and the next day's trattic had not commeueed. 
Pairs of results thus obtained ran as follows; May 10th,8‘6 
and 6*8; May 30th, 7 *4 and 4*5; Oct. 24th, 10*3 and 4*4. 

A progressive improvement is noticeable in the efficiency 
of the ventilation, as the date of collection was later. 
1 here can be no doubt that the proposed extension of the 
ventilation, which consists in exhausting by a large fan at 
Shepherd’s Bush, and driving in a currect at the Bank, 
will still further improve the atmosphere, since it is stated 
that by these means the wh'ile air of the tunnel will b(; 
replaced three times during the cessation of traffic. 

Comparing the atmosphere of the ('entral Kailway with 
the atmospheres of other underground lines the following 
numbers were obtained, the saniplcs being collected in each 
case just before nocu in empty open carriages as they passed 
through the tunnels ; — 

Vols. per 
la.ooo. 


Centrul Ihiilway 10*0 

City and South London Knilway 14M 

District Uuilway, iKJtwoeii the Mansion House and 

Tciiiplo IC'l 

MotroiKiIitan Kailway, between Kdgware Road and 

Portland H/oad 10*0 

Metropulilun Kail way, between Raker Street and 
GoMor Street 28*8 


Attention has already been drawn to the fact that the 
significunce of the proportion of carbon dioxide is cot due to 
any injurious character per ,?e, but to the objectionable 
organic substances which accompany it when it is tho 
product of respinition or excretion from the surface of the 
skin. This objection does not apply to carbon dioxide 
when it is the product of combustion. 

The readily oxidisable matter present in the atmosphere, 
as measured by acldihed permanganate, probably consists 
mainly of the products of excretion from the interior surfaces 
of the lungs and from the exterior surface of tho skin. Its 
quantity is slated only relatively to. that found at the same 
time in the air of the streets, since the raethml of estimation 
does not afford any absolute measure of the amounts. 

The numbers returned represent grammes of oxygen 
absorbed by 100,000 c.c. of the air. It will be seeu that 
these numbers varied widely. The mean of the 80 estima- 
tions made on the air of the Central Kail way was 0*0024, 
the maximum being 0*0156, and the minimum being 0*0001. 
The average number for the street air was 0 • 0022, ^ tho 
maximum being 0*0081, and the minimum being 0*0004. 


The temperatare within the tunnel wna fpund tf> , bo 
I remarkably constant, the extreme varUtioiia between, 
March 10 end Oct. 34 ranging only between 16** end C., 

I with a very frequent temperature of 20^* C. The exte^el 
air varied between 7® and 24", and fluctuated oonatenti^. 
j Temperatures were taken almost invariably juit before 
noon. 

Dr. F. W. Andrews has summarised the results at which 
, he arrived from the Himultaneous bacterial examination of 
I the air of the tube in the following words : — 

(1) Micro-organisms were found present in the air of the 
, Central London Railway in a somewhat greater proportion 
' than in the fresh air outside. Taking all the results 
; together, the exact proportion was as 13 to 10. 
i (2) The number of micro-organisms found was high in 
, proportion to the concentration of human traffic ; highest in 
the railway carriages, platforms, and lifts. Elsewhere I 
found it low. 

(3) The air of the railway dcK^s not, in its bacterial 
content, compare tinfavourably with that known to exist in 
inhabited rooms generally. 

(4) No pathogenic germs, other than those commonly 
present as saprophytes upon the normal body, wore detected 
in such small volumes of the air as could be submitted to 
analysis under the conditions of tho invoKtigntion. 

(.5) The number of organisms capable of growing ut the 
temperature of the human body was considerably greater 
in the air of the Central London Kiulway than in tho fresh 
air, but the excess was due to non-pathogeuic sarcinie and 
allied species. 

I (6) The number of micro-organisms in tho air of the 
rail way was found to be generally proportional to tho degree 
of chemical contamination, but this rule was subject to 
striking exceptions. 

(7) The species of micro-organisms found were in tho 
main identical with those occurring in the fresh air. 

It may be stated generally that the method employed for 
the bacterial examination was in principle that introduced 
by Percy Erankland. It consisted in drawing a known 
volume of the air through a sterilised glass tube containing 
I sterilised pulverised glass-wool mingled with sugar powder. 
Cultures were then made from the contents of these tubes. 

I Recommendation . — It would appear desirable that no 

I sample of air taken at any part of tho Central KailMray 
I should contain more than twice the amount of carbon 
dioxide which is present in the external air, and that 8 vols. 
per 10,000 should be a maximum pennissiblc proportion. 

I If this is considered a stringent limit, it must be remem* 

! bcrcd that the carbon dioxide is entirely of humnn origin, 
j and is accompanied largely by objectionable excretory 
matter ; this carbon dioxide if therefore an index of 
I atmospheric pollution of a serious nature, 
j The above examination of 89 samples showed that 22 per 
: cent, contained less than 8 vols. of carbon dioxide and 
34 per cent, less than 12 vols.; it will be seen therefore 
' that no very con.siderable improvement in the ventilation 
I is required to make the atmosphere conform to the proposed 
j standard. 


This attempt to obtain some indication of the relative 
amounts of organic matter present in air in different places 
is onlj a rough approximation, and probably under the 
conditions of this inv« stigaiion the measurement of the 
proportions of the carbon dioxide furnished a more certain 
indication of the relative organic pollution than was obtained 
from the permanganate. 

The average humidity or the air in the railway as com- 
pared with the average humidity of the external air at the 
same times and places was determined. It was felt thii^t this 
iqight be of importaQce|, more especially in connection with 
the bacterial investigation. The percentage numbers were 
asfollows: — 


In the railway. 
Bxtci^alr... 


Average. 

Maximum. 

Minimum. 

(l8*e 

«8*e 

<13/5 

■ r M . 

• 88*« v 

:..4?*a 


I^orfisbire ^ettlon. 


Meeting held at Queen*s Hotels Leeds, on Monday, 
February Brd, 1903. 


MR. THOMAS FAIRLEY IN THE CHAIR, 


TARTARIC ACID AND TARTRATES ; THEIR 
rOLARIMETRIC ESTIMATION. ’ 

BT F. W. RICHARDSON AND J. O. ORECSORr; : i 

Having frequently bad occasion to estimate 
in.tbf presence of citric acid, we fonn^' oursOlyill 
to the piolarimeter not merely as a guide' td the 



406 


JOUBNAL OF THE SOCIETY OP OHLBMIOAL INDUSTRY. 


lilfo ftg a roeatm of eitimatiog the amouDt of the former 
optically active Hub:»taDce. 

We have Bince found that the pnhirimetric proceRi can 
be extended with excellent reHuUs to tartrates in general, 
and indirectly to the estimation of alkaline carbonates and 
bicarbouatea, by utilising their property of forming soluble 
alkaline tartrates in reaction with the almost insoluble i 
potassium bitartrate. | 

Borne weeks after having announced our intention of read- j 
iug this paper there appeared summaries of an article bv the 
Messrs. Kenrick upon the same subject. As we have not 
been able to procure the Journal of the American Chemical 
Society containing Messrs. Kenrick’s paper, we have had 
to rely upon the condensations given in hhiglish chemical 
journals, and we must confess that we have not been able to 
extract a good working process from these descriptions. 

As our methods vary in very important particulars from 
those given by tlm authors referred to, and as we apply 
the polarimetrlc proce-^s to a wider range of more complex 
substances, we feel fully jiistitied in submitting our paper to | 
the notice of chemists in general, and analysts in particular. 

Of all the various salts we have tried as to their power 
of increasing the optical activity of tartaric acid and tartrates 
none has given us such satisfaction as ammonium molyb- 
date, (NH4)fiMo70244 .011.2, are very closely 

in line with those of TiandoU, whose classical work upon 
polarimetry has proved of invaluable service. 

The alkalis increase the optical activity of tartaric acid 
over threefold, and we make good us<‘ of this fact; but. j 
ammonium molybdate in proper propoition increases the 
activity some sixiyfold, and furnishes a means of detecting 
and estimating very small amounts of tartaric acid. i 

Tungstates, beryllium salts, and boric acid are all 
inferior to molybdates with respect to tiie formation of 
tartaric compovinds with high polari metric powers, and 
we hope to make use of these in certain cases where the 
use of molybdates is impracticiible. 

At the outset of the investigation wc were met witli the 
threefold difficulty proceeding from the facts that tartaric 
acid in aqueous solution gives not only a small polariinetric 
reading, but this reading is difficult to take, and when 
taken gives a figure varying considerably with the degree 
of concentration. 

We have overcome the difficulty in luakiog the obser- 
vations by utilising a light-screen composed of 12 units of 
red and three units of yellow taken from Mr, Lovibond’s 
admirable selection of colour-glasses. With this com- 
bination interposed between the light and tho instrument 
we abolish the differently coloured halves always seen on 
the disc, and are able to obtain a good shadow with a 
record on tho scale easily legible to one-fifth of a degree, 
equal to one-fourteenth of a degree absolute. We first tried 
ft sodium flame, but with our half-shadow Schmidt- Haensch 
instrument wo obtained much too little illumination. For 
the molybdate readings the interposition of such a colour- 
screen as the one described seems absolutely essential fur 
accurate work. 


cases. The curve on the diagram represents our results 
for tartaric acid using a Schmidt- Haensch half-shadow 
instrument and a coloured-light screen. 

For the determination of small amounts of tartaric acid 
in solution direct polarimetric estimation would fail to 
furnish snfflciently accurate results. A solution containing 
1 per cent, of tartaric acid would only give a reading of 
four-fifths of a degree in a 2-dcm. tube and a difference 
of oue-fiffh of a degree from the true figure would mean 
an error of 0*25 per ceut. out of 1*0 per cent., and this 
might occur under the ordinary conditions of working. 
Conversion into neutral tartrate seemed to offer a remedy 
against such a possible error. 

We find that the alkali hms Na. K, and (NH^) and Li, also 
magnesium in combination with the tartaric radical, act in a 
very similar manner. As regards their effect upon polarised 
light, different observers have iound : — 


Neutral Tartrates of - 

Sodium 

PotaHsium 

Aminoniuin 

Lithium 

MaKuosium 

Corruwund Neutral 
Tartrates of— 

Potassium and soditim 

ammonium.. 
Sotliuni and ammonium .... 

Acid Tartrates of - 

Sodium 

Potas.siuin 

Ammonium 


P.C. 

t ° C. 

fa] o for 

O-OWl 

20 

40*0 

UT/.17 

20 1 

42-7 


20 i 

42-0 


20 

3S-8 

H'81S 

20 ’ 

41-1 

M*41 

t 

20 

11 -ft 


1 20 

42*ft 


20 

4J'l 

4-409 

20 

27.5 

0 ‘111 ft 

20 

*28*5 

1-712 

‘20 

28*0 


If wo make due allowance for differences of concentration 
and eiTors which may possibly creep in, due to variation 
ill the degrees of purity of the salts and to inetficiency 
in observation, if. would seem that the alkali ions at 
least act ill au almost identical manner in this series of 
compoundB. 

Were we to use soda, potash, or ammonia to neutralise 
tho 1 per cent, solution of tartaric acid instead of four-fifths 
of a degree wo sboulii obtain a reading of about 2^th8 
of a degree and an error of one-iifih of a degree would 
mean a discovery of 108 or may be 0-U2 instead of 
I 00 grm. of tartaric acid — still an insufficiently accurate 
result. 

Were we to add ammonium molybdate in varying 
proportions to the 1 per cent, solution of tartaric acid, we 
should find the readings increase with every addition of the 
molybdate until a little over 3 per cent, of the salt had been 
added ; further additions of molybdate would steadily 
decrease the optical activity of the compound. 


At 20"^ C, our results give for pure tartaric acid ; — 


P.C.C^HoO* 


j Or nearest lU'ading 
j with ‘2-d«‘Cimetru 
[a]tt Tube in 

I Schmidt- Haensch 
j Polariraeter. 


2ft 

20 

15 

10 

ft- 

2k 


11*04 

10- 0 

ll-.ftS 

13*4 

12-10 

10-0 

12-1)0 1 

7*ft 

lft-00 i 

3*95 

H*00 1 

2*00 


6ur formula for calculating the percentages in solutions 
containing from 2} to 25 per cent, of tartaric acid is as 
follows : 7-14 *00 — p. 0*1316, wliile that of Landolt is 
16*06 — *0*1521 p. Pribram gives 14*77 — 0*1321 p. No 
doubt these figures are all correct for the instruments and 
the Hghts used therewith. It will be observed that the 
oonbentration factor is prabtically the same iir the three 


The highest figure is obtained when to every three 
molecules of tartaric acid one molecule of ammonium 
molybdate, (NH4)6Moj0344aq, has been added, or, as 
liosenheim and Itzig have found (Berichte, 23, "07, Ac.), 
** the maximum is reached, as in the case of paratungstate, 
when a bivalent tartaric acid ion occurs with a univalent 
alkali ion.” 

The very accurate method which we now recommend for 
tho estimation of tartaric acid in small or large quantities 
in aqueous solution depends upon the preliminary 
approximate estimation of tartaric acid by means of direct 
polarimetry, or if convenient by neutralisation of a portion 
with alkali before making the reading. A volume of the 
original tartaric acid or a weight of the acid itself corre- 
sponding to 0*125 or 0*25 or 0*625 grm., the latter by 
preference, is put into a 25 c.c. flask with three times as 
much ammonium molybdate as acid. Finally the solution 
is made to mark, and a reading taken in the 1 dcm. tube 
at 15^^ C., with light filtration through a very red orange 
screen, such as the one described. The iollowing taMe 
gives our data for solutions containing from 0 *5 to 5*0 per 
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mt. irf tartaric acid with three times the weight of molybdate 
^ammonia, in etch ca*e at C. • 


C4H«0«. 


0-5 

1*0 

2*0 

2*6 

40 

5*0 


. Molyl). 

Schmidt - 
Haenscb | 

100 uiin. i 
tube. j 

1 

fa]# of the 

present. 


i 

Decree. i 


1*5 

6*8 ! 

470*5 

3*0 

17*55 ! 

606*7 

6*0 

43*25 , 

747*6 

7*5 

67*15 ; 

7tH>*0 

12*0 

97*20 

N.‘»'5 

15*0 

62*35 ; 

861*8 

(50 imii. tube) 



The contenta of the white paper should CMmalst of tartaric 
acid, and all that is necessary for the test as to strength is 
to dissolve 1*25 grms. of the sample with 8*75 grms. of 
ammonium molybdate in a little water, and make the 
solution to 60 c.c. at ISJ"" C. 

In an actual case the reading with the I -dcm. tube in the 
S.-H. instrument was 56 -li; from the equation — 



Curve representiiur flic variation in rctator.v power of tartaric 
[•id solutions con taininic thr<^ times as mueli ammoniuni niol.vb- 
ute as tartaric acid, with dillerent percentages' Of tartaric aeid. 

As the complex molybdate compound undergoes hydro- 
ysis on dilution, and as the readings vary with the 
roporlions of molybdate present, it is obviously necessary 
3 ascertain approximately the amount of tartaric acid 
resent in the first instance, or it would be impossible to 
btaiii even reasonably accurate results. 

Also it is to be noted that the compound undergoes 
cusiderable dissociation with temperature elevation ; as 
iiuch as 3* 1C [a]„ for every 1° C., assuming 100 per cent, 
artbric acid, therefore the polarimetric value must be 
btained at some constant temperature or the necessary 
llowance must be made. 

With 2’ 5 percent, tartaric acid, 6 '0, 7 * 7, and 9*0 grms, of 
iUimoiiium molybdate gWe the same figures within a quarter 
•f a per cent. ; therefore the estimation of the tartaric acid 
n the finst instance in the case of an actual 2 *.5 per cent, 
olution would not furnish a bad result if it were recorded 
,t the outset as 2*.q per cent, or even 2*6 or even 
10 per cent., and with so much tartaric a‘?id the alkaline 
nrtrate process would scarcely allow of a greater deviation 
han 0*08 per cent, of the acid actually present. 

To different observers we have submitted solutions made 
>y ourselves containing known amounts of pure tartaric 
icid, and the results by this molybdate process do not differ 
“rom the truth more than by a small figure in the second 
lecimal place. 

To us it seems that the process offers considerable 
idvantages over the ordinary titration method, which would 
dmost certainly miss small amounts of other acids, such as 
oxalic or citric, the higher acidities of which might be 
masked by saline or organic substances. For example, 
1 mixture of 64 grms. of citric acid with 1 1 grms. of sugar, 
)r 63 grms. of oxalic acid with 12 grms. of a similar 
neutral organic substance, would give the same acidity, or 
the same amount of alkaline carbonate, on igpiition of the 
neutral salts, as 75 grms. of tartaric acid ; therefore, one 
might be mistaken for the other, unless an actual estimation 
of the tartaric acid were made. 

Seidlitz Powders. — Public analysts are frequently called 
npon to analyse Seldlitx powders, and we find that the 
complete chemical examination, apart from the question of 
conti^ination by lead or copper, can be made by means of 
[>olariin6tric processes* 


[«].* 


A 

L.p. 


Art *9 X \S4AB X 100 
1 X 2*B pt*r ceiil. 


786*4. 


(The Schmidt-Hacnsch degrees x give the true 

angular rotation. L = the tube length in dcm.) 

In the table we have given, 100 |Triiis. of pure tartaric 
aciil under exactly similar conditions give [a]u 790; 
therefore — 

’"^ 71.0 P*'' 

If the use of the somewhat costly ammonium molybdate 
is deemed inadvisable, all that need be done is to put 
2'; gnus, of the acid into a 2.5 c.c. flask, and cautiously 
neutralise, or nlkaliniso with a strong solution of carbonate 
of Hoda. 

Here is a ease in illustration 

The reading in 2-dcm. tube S. II. was 22 ‘0, equal <o 
[a]„38*15 upon the dry sample. With 38*25 for pure 
tartaric acid, under the same circumstances we obtain 
= 99- 70 percent. 

According to our data, the [aj„ for tartaric acid as 
neutral sodium tartrate only changes 0*024“ for every 
1" C., and on this account the temperature under ordinary 
conditions is of little moment. 

Neutral Tartrates, — All the neutral tartrates of tho 
alkalies admit of very ready analysis by the polariineter ; 
hence the blue-paper Seidlitz powders need only be dis- 
solved in w’ater, and be thus submitted to polarimetric 
estimation* The bicarbonate of soda (25 per cent.) does 
not interfere with the reading given by the Rochelle salt (76 
per cent.). 

Ten grms. of a Seidlitz blue-paper powder was dissolved 
in water, and tho solution was made to 100 c.c. This gave 
a reading of 9 *.5 in the 2-dcm. tube, equal to 1*641 
for the 1-dcin. tube, or 16*41 for the salt itself. 

The [o]„ for KNaC^HjO,;. 4( IHo is 22; therefoic the salt 

contained 74 *6 per cent, of Rochelle salt; 

as 23*00 per cent, of bicarbonate of soda was found by 
the ordinary acidimetric and gasometric methods, the total 
amounted to 97*66 per cent , leaving 2*31 for moisture 
and any impurities, 

Indireet Estimation of Alkaline Carhonales and Biear- 
honates. — In order to complete the analysis of the mixture 
of Rochelle salt and bicarbonate of soda entirely by polari- 
nietry, we have devised a jirocess which applies to the 
estimation of carbonates and bicarbonates singly, or in 
mixtures of themselves or with tartrates. 

Potassiuiii-hydrogeii-tartrate is only soluble in cold water 
to the extent of * 6 per cent., and a cold saturated solution 
gives a reading of seven-tenths of a degree iu a 2 -dcm. 
tube (8.-H.). 

(1) NasCOj + 2KHC4H4(>fl - OIIj + CO, + 2 . KNa . C,H A* 


2 X 188 


106 -f 


18 + 44 -P 420. 


376 


Therefore one part of Na^COa will give 3*962 parti 
of anhydrous or 5*321 parts of hydrous Rochelle salt. 
(KNaT.4Aq.). 

(S.) NbHC() 3 + KH.CAOj^OH,-!- COj f KNaCAO^- 

^ ' " V* ^ 

84 + 188 18 -H 44 + 210. 

Thei'efore 1 part of NaHCO, will give 2*60 parti of 
anhydrous or 3*856 parts of hydrous Rochelle salt. 

The differences in the amounts of Rochelle salt given 
by* the carbonate and bicarbonate of soda are terv con- 
siderable, and these differences are easily determined by the 
aid of the polarimeter. 
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We have applied tjba prpoefs to the Seidlitx blue-paper 
above referred to> as'followa 1 

^ive ^riD«. were pot into a conical flask with 50 c.o, of j 
wmer, and the aolntion waa .Seated to boiling. Cream of ! 
tartiir powder waa added a little at a time, with a few | 
moments boiling after each addition, until further portiooa ; 
caused no eflervescence, a change easily perceptible. The i 
solution was put into a 100 c.c. flask and made to mark 
and well cooled and again made to mark. 

After filtering through a dry filter a reading of 9 *8 was i 
obtained in a 2 dcm. tube; this gave [a]u for j 

the I dcin. or 33 80 [o] „ for the salt examined. I 

33*86 -f- 0*22 =» 153-9 of Uocbelle salt (hydrous). As ' 
74*5 l^cbelle salt was previously found, no less than 
79*3 per cent, represents the double tartrate due to the 
action of the bicarbonate of soda upon the cream of 
tartar. 

70*2 X ™ 23-G per cent, of Nnlicift. 

28*06 per cent. NaHCOa was found by eudicinetry; 
but when wo remember that eudioraetric processes for 
readily estimating COg are far from being exact, it is 
quite possible that the polarimetric result may be nearer 
the truth, Scidlitz powders may therefore be completely 
analysed by polarimetric methods alone. 

If Na^COs were used instead of NaHCOs the fact would 
soon become evident, as the yield of Rochelle salt would he 
so great th«t the total percentages would very largely 
exceed 100. If 23*6 per cent, of Ma^COs (soda ash) had 
been used in place of :’3‘G per cent, ot bJaHCO., by the 
above process, no less than 37*4 per cent, of Nr 11C().| 
would have been recorded, and this, with 74 *7 per cent, of 
Hoobclle salt, would give a total percentage of 1 1 2 • 1 . The 
ny^thod w therefore in itself a safcjguard against mhtiking 
mono- for bi-eathonate. 

We would lay emphasis upon the fact that alkaline 
c^bonates and bicarhonatca in the presence of tartrates 
cannot be accurately estimated by titnUioii with normal 
acid, using methyl orange as an indicator. The tartrates 
always render it impossible to obhun a good end reaction. 
Nothing femaiiis therefore but to add excess of normal 
sulphuric acid, boil, cool, and add pbcnolphtlmlein and 
titrate with normal soda, free from carbonate. In adilition, 
the alkalinity of the ash and the amount of carbonic acid 
must be accurately determined, a matter not by .any means 
easy of accomplishment. Even with these three data rather 
large amounts of other acids in conjunction with saline and i 
organic subslancos could easily be overlooked. 

Cream of Tartar, -Yor the analysis of cream of tartar 
5 grrns. are boiled in a small flask with about 30 c.c, of 
water, and powdered carbonate of soda is added until there 
is no further effervescence ; a further addition of about a 
•quarter of a grm. of the carbonate is made, and the boiling 
is continued for two minutes to tlecomposc the calcium 
tartrate. After cooling and filtering and making to .50 c.c.. 

A reading is taken. Calcium is determined in the usual 
way. 

Onepart of CaCOa « 1*88 of Ca(^^H,Oo =- 2*82 parts 
-of Rochelle salt. 

Example, 

.Reading in 2 dem. (S.-H.) 18*8 

The •Ogrms. gave 0*150 gnu.CaCOa - reatliijfriu 
2 dcm. (8.*H.), due toturlriite coiul)iut’<l witli 
calcium • • ^*0 ; 

Heading for potassium bit art rati) 17*8 j 

X 0-3«05 = 3-07B [o]„ X 10. j 

=c 30-76 [a] D on 100 of salt. | 

Per Cent. I 


such A liquid gives a rexdiog of 40*0 degrees in the 2 doiQ«i 
tube (S.-H.) If potaf slum bitartrate should be pr^nt % 
may be estimated as previously described after obtaining it 
as an insoluble residue through ihe use of a satunited solu- 
tion of cream of tartar. The hitartrate readily dissolves in 
hot weak solutions of carbon^ite of soda and furnishes 
Rochelle salt. 

Baking Powder.— liahing powders consist of rice-flour, 
and tartaric acid with more tlian sufficient bicarbonate of 
soda to neutralise the acid when the mixture is treated 
with water. 

As we find that neutral sodium tartrate gives a value of 
.38-3 [a]n for the tartaric acid used in its manufacture, the 
Schmidt-Haensch reading in 2 dcm. tube would amount 
to 221*7 for 100 grrns. of C4He06 ; therefore 45*1 grms. 
would give a reading of 100-0 degrees. We therefore take 
45*1 grms. of the powder for analysis. This quantity is put 
into a 20 -oz. conical flask, and GO c.c. of water is used to 
moisten the powlfer and finally dissolve out its saline 
constituents. 

We make use of a vacuum pump to extract the pasty 
muss, which is poured on to a filter composed of u layer of 
asbestos fibre covered with another layer of cotton wool, 
the whole being contained in a chloride of calcium tube 
with bulb, as in the illustration. 



Only a very little more wattr is needed to thoroughly 
wash the starch and obtain a lihratc in a 100 c.c. flask. A 
further filtration through Swedish filter- paper produces a 
good transparent liquid ready for the polarimeter. The 
leading given in the 2-dcm. tube at once gives the per- 
centage of total tartaric acid in the baking powder. The 
filtrate may be further examined lor bicarbonate or car- 
bonate of soda by the cream of tartar process already 
described. 

We have attempted to estimate the free tartaric acid iu 
baking powder by using absolute alcohol and ether as 
solvents — applying them in Soxhlett’s apparatus as well as 
directly at a boiling heat. We obtain about two-thirds of 
the acid iu the form of white crystals, but so far wo have 
been baffled in our attempts to rtcover the other third. 
This is DO doubt due to the presence of very small 
amounts of water in the powder and in ibe solvents 
We have dried the powder in oacuo over sulphuric aci<i, 
auJ have rectified our ether in various w ays, but we always 
obtain an extracted residue containing neutral tartrate of 
soda equivalent to the missing amount of tartaric acid. . 



As old baking powders contain neutral tartrate it is 
desirable that the free tartaric acid should be determined, 
and wc are of opinion that once all traces of mbisttire are 
eliminated from the powder, and the ether, a SoxhUtf 
extraction should readily remove tho acid, lea-vtng a 
.substance in the . filter cone ready for the estimation' of 
neutral tartrate as above described. The amoant of tartrater* 
iin a baking powder roppesentfr bygone etfleieney'Or doss by^ 
.keeping. , ^ ^ f .‘ .> 
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At an early date we hope to publisb data with reference 
to the theory of the optical pecnliarities of tartaric com- 
pound)!^ with auggeations for further and wider applications 
of polarinetrio processes. 

Diacussioy. 

Mr, Faihlky, in welcoming the method of estimation 
suggested by Mr. Kichardson, referred to the carious 
relationships between the rotations of the acid tartrates and 
the neutral tartrates respectively, and again between the 
high rotation of tartar emetic and that imparted to tartaric 
aoid by ammouiam moljbdate, and asked if any expla- 
niition could be given. He also enquired if Mr. Rich* 
anlson’a process would be applicable to the estimation of 
tartaric acid combined with or,T:anic bases. In regard to 
the discrepancies found in the analysis of baking powder, 
it was possible that there might be a small quantity of 
water present, which could only induce action between the 
carbonate and the acid when dissolved in the ether or other 
extracting material. The baking powder might bo dried 
previous to extraction by the aspiration of dry air 
through it. 

Mr. Buanson, with reference to baking powder, suggested 
passing air or oxygen from cylinders through the powder, 
ns these gases were usually very carefully dried before 
rilling. Tartrate of morphia was at present used to a con- 
siderable extent, and some means of estimating the exact 


percentage of tartaric acid, in oonuneroial bamplca waa 
desirable. 

Mr. DAV'rEU asked whether the somewhat empirical 
method of determiniug the quantity of molybdate to be 
added was likely to infuience the accuracy of the results. 

Mr. lliCHABDsoN in reply referred to oxperimentt which 
showed that accurate results could be obtained even when 
the quantity of molybdate added for a given quantity of 
tartaric acid varied between fairly wide limits, but this was 
clearly stated in the paper. Ho hoped to extend the 
method of estimation to tartrates of organic bases and to 
ultimately overcome the difficulties in connection with the 
analysis of baking powder. 

Dr. Pattkuson pointed out that the identity of the mole- 
cular rotations of the neutral tartrates amongst themselves in 
dilute solution was ascribed to the dissociation of the 
electrolyte into an active tartaryl ion and inactive metal 
ions, and since this tartaryl ion was the same whether the 
salt be one of potassium, sodium, or ammonium the mole- 
cular rotation must also be the same. A similar considera- 
tion applied to the acid tartrates. It seemed to have been 
fairly dertuitely shown that the autimonyl group in tartaric 
emetic replaced one of the alcoholic hydroxyl groups in the 
tartaric acid, and since this produced a high roUitioo, it 
seemed probable that the iiiolybdic oxide acted in an 
analogous manner. 
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L-PLANT, APPAEATUS AND MACHINEEY. 

EN0LI8H Patents. 

Mortar and Muller for Onnding, Crushing, and Mixing 
Ores, Chemicals, and other Substances. T. Breakell, 
Wirksworth, near Derby. Eng. Pat. 4479, Feb. 22, 
1902. 

Tnk rotary pan or mqrtar of the machirio is drivei by 
friction from a positively driven rotary pestle or mullet 
mounted eccentrically within the pan, the diameter of the 
grinding surface of the pestle being slightly greater than 
half the diameter of the grinding surface of the pan. (See 
also Eng. Pat. 18,637 of 1901 ; this Journal, 1902, 596.) 

— B. A. 

Cooling Ziquide or Geiees j jd^pparatus for } dpplicahle 
also to Evaporative Condensers. S. Zylber^t^cl^lton- 
oa-Medlock,Mancheatej;. Eng. Pat 4693, Feb. 95, 1902. 

ipor^ ctmling devic^ih jeaqh recriiviii)t a separiit^ 
of air, are arranged in distinct chambers one above 


the other. The water or other liquid to be cooled, or to 
be used as a < oo]lng liquid, is conveyed to the hurdles or 
equivalent cooling devices through gutters or chunnets 
formed in the apparatus. A partition, which is formed 
with one or more side channels for the passage oPthe air, 
is provided, to separate the space below tlio gutters or 
channels from the space aViove. This partition is used in 
oombination with the tower or other outlet for the escape of 
air from the cooling devices of the apparatus and the 
gutters or chanuels. — H. A. 

Gas Densifyinq or Rarefying Apparatus, y . Sohwaningap, 
Mannheim, (iermaiiy. Eng. Pat. 5110, Feb. 28, 1902. • > 

tN gas densifying and rarefying apparatus in Which liquid 
valves are employed, the suction or comprossion of the gUa 
is effected by the movement of the sealing li<^uid ydtbln* a 
pressure chamber, in which the liquid is utterd^tely 
jec^d to and relieved from the action pf a pye^surc 
stich as air or steam.— U. A. , “ . , V » 

0 3 




DitUlHng ; ' Itnpt$. in and Ar^aratut for , and 

upecinlly for DiitUling Salt Water, ¥, Fouche, Parif. 
Eog. Pat. l»99G, April 80| 1902. 

The apparatus is especially designed for the production of 
fresh water from salt water. 

The liquid to be distilled is heated by exhaust or other 
steam, which is supplied to a jacket surrounding the appa- 
ratus, stirring mechanism being provided ** for promoting | 
a motion of the liquid on the heating surfaces.*’ The 
apparatus may be combined with a preheater and a con- 
denser. When arranged in multiple-effect, the liquid in 
each vessel is evaporated by the steam from the preceding | 
vessel, the steam from the last vessel of the series being 
conducted to an air condenser. — U. A. | 

Filter Press. C. Kolb, Maxevillc, France. Fng. Pat. 
19,619, Sept. 8, 1902. 

The pressure plates and frames of the press arc constructed 
so that they support the filtering cloths iu oppo.sitely located 
undulatory positions, whereby two adjacent clotlis form a 
number of tube-like channels. — H. A. 

Filters, G.M. Kneuper, New York, U.S.A. Eng. 1 ‘at. 
886, Jan. 13, 1903. 

The apparatus is especially designed for the rapid filtration 
of syrups, tinctures, fruit juices, extracts, perfumes, &c., 
and for straining sauces, herbs, jams, ifcc. The fluid 
material is introduced through a self-closing valve into a 
closed pervious vessel, containing an expansible impermeable 
pouch, which is expanded by a suitable medium under 
pressure to force the liquid from the vessel into an outer 
receptacle. — 11. A. 

UniTKD States Patents. 

Dielilling [^Rectifying'] Apparatus. N. H. Hiller, Carbon- 
dale, Pa. U.S. Pat. Reissue 12,092, March 3, 1903 ; 
original No. 667,522, Feb. 5, 1901. 

A SERIES of drip-pipes are connected with the condensing 
coil or equivalent at different heights, and with a header or j 
receiver, in which the condensed liquid is collected, and j 
from which it is returned to the still for redistillation. > 
The return pipe from the header is so connected to the j 
latter that the drip-pipes are sealed by the liquor, thus | 
preventing by-passing of the gas. — K. A. I 

Mixing Liquids f Apparatus for - — . S. A. Smith, 

Providence, U. I. U.S. Pat. 721,974, March 3, 1903. 

An open-ended tube or cylinder is supported within the | 
liquid-containing vessel, so that a space is left below and i 
around the cylinder for the circulation of the liquid. The ! 
liquid is circulated and mixed by a series of sets of propeller 1 
blades, mounted and rotated within the cylinder. Alternate | 
sets of the blades arc perforated. — H. A, I 

i 

French Patent. | 

Distillation ; Process and Apparatus for Fractional . 

H. Mflller. Second addition, dated July 26, 1902, to 
Fr. Pat. 316,753, Dec. 10, 1901. 

Condensers are interposed between different rectifiers or 
between different sections of the rectifying column. 

- J. W. H, 

n.-FTIEL, GAS. AND LIGHT. 

Alcohol i Use of — , for Industrial Purposes. Cheni.- 
Zeit., 1903, 27, [18], 197. 

The question of the industrial use of alcohol was discussed 
in several of the papers read at the general meeting of the 
l^iety of German Spirit Manufacturers held at Berlin on 
Feb. 13 last. Of apparatus designed for the use of alcohol, 
W. WittelshOfer stated that in equal periods of time (four 
months) in 1901 and 1902 there were sold iu Germany the 
quantities shown in the accompanying 

E. Meyer gave a comparison of alcohol with petroleum 
and bensine (petroleum spirit) as a combustible for explosion 
motors 1 kilo, of 90 per cent, (by vol.) alcohol costs 
20 pf. and develops 5,500 calories ; I kilo, of benzine costs 


iroi. ! 1902. 

i 

CookinR appliances 21,900 1 28,400 

Plat-irons Spirit healed) .3,000. 8.801 

Lamps 7,200 { 17,000 

__ I.._ 

24 pf. and develops 10,300 calGries ; I kilo, of petroleum 
costs 22 pf. anil developn 10,300 calories ; so that 1,000 cals, 
cost 3*6 pf. from alcohol, 2*3 pf. from benzine, and 2 * 1 pf. 
from petroleum. Oa taking into accou^, however, the 
superior efficiency of alcohol in explosion motors, it is 
found to bo no dearer than benzine or petroleum. In the 
best steam engines, only 15 per cent, of the beat generated 
is converted into useful work, but in modern spirit motors 
33 per cent, of the heat is converted into work, as compared 
I with 21 per cent, in benzine motors and 18 — 19 per cent, 
i in petroleum motors. 

I in a pni)er on the use of alcohol for illuminating purposes^ 

I Wittelshdier stated that the Auer lamp yields with 
■ 12,5 grnis. of alcohol (cost, 3 pf.) a light of .50 H.-K. 

I (Hefner candles). A petroleum lamp with 100 grms. 

I of petroleum (cost, 2 pf.) yields a light of 24 H.-K., this 
I being the case at the price ruling in 1896 — 1897. At the 
I i)refent time lamps are constructed which yield a light of 
I 20 H.-K. with .30 c.c. of alcohol, whilst a light of 10 H.-K. 

' can he obtained with 14 — 15 c.c. of alcohol. — A. S. 

Gasification of Carbon hg the Hot Blast in Generators r 
A Contribution to the Theory of Production of Water- 
Gas. W. Wielaudt. J. fiir Gasbeleucht., 1903, 46, 
[1 1], 201-^206. 

The author arrives at the following conclusions as to the 
distribution of heat iu the generator : — 

1. .'<incc in the lower layers of fuel an exothermic reaction 
(C + (>2 ” GGo + 96 cals.) takes place, whilst in that layer 
in which the last per cent, of carbon dioxide is formed, this 
changes more or less suddenly to an endothermic reaction 
(COo + C 2(’() — 09 culs.), the temperature of the 
lower layers continually increases up to the layer in which 
the last per cent, of carbon dioxide is produced, but from 
that point onwards continually decreases. Tho temperature 
of a generator in operation will, therefore, neither with a 
short nor with a long blow ” be the same in all parts, 
as is the view of Struche, but it will be at a maximum in 
the zone of the last per cent, of carbon dioxide. In the 
Dellwik generator, therefore, in which the ‘‘blow” i« 
stopped when the last carbon dioxide zone is reached, 
the highest tempe rature is at the top, whilst iu the Strache 
generator, in which the “ blow ” is eontiuued to the forma- 
tion of carbon monoxide, the top part is cooler and the 
maximum tempeniture occurs in the lowest decimetre of the 
height, since Bunte has shown in 1879 that under normal 
condiiions of pressure, in a bed of coke 50 cm. high, the 
conversion of carbon dioxide into carbon monoxide pro- 
ceeds till only a very few per cent, of the former remain. 

2. On “ blowing ” the cold generator, the reaction- 
maximum, the zone of formation of the last per cent, 
of carbon dioxide, is some distance from the place of entry 

} of the compressed air; as the generator becomes hotter, 

I this zone of maximum reaction travels towards the air 
I inlet till a condition of stability is attained, in which the 
I cooling by the cold air and the walls of the generator is 
counterbalanced by that portion of the beat of reaction 
acting backwards and sideways, whilst the remaining 
portion of the beat of reaction i.s tbe sole beating agent 
for the gases. In the Dellwik process, therefore, thia 
tendency of the zone of maximum reaction to travel back- 
wards must be met by a continual increase of tbe velocity 
of tbe blast during tbe .blowing process, and thus the most 
complete utilisation of tho fuel attained. — A. S. 

Natural Gas at Heatlfield, Sussex i Analysis of the — — 

H. B. Dixon and W. A. Bone. Proc. Cheni, 8oc., 19, 
[262], 63. 

When the possibility of the industrial application of the 
Heatbfield natural gas was brought before tbe Bojal 
, OmmUsion on Coal Supplies, one of the authors vra» 
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asked to Tisit Heathfield and examiue the nature of the 
gas on behidf of the Commission. It had the following 


oomposition : — 

Carbon monoxUle 1*00 

Methane oa irt 

Ethane 2‘Ot 

^fitrogen, or other inert gas (by difference) 2*»0 

100*00 

English Patents. 

Peat for Fuel Purposes ; Treatment ^ . A. Duclos, 


Montreal. Eng. Pat. 22,524, Oct. 16, 1902. 

Raw peat is mixed with about 5) per cent, of petroleum, 
or oil or fatty matter containing solid paraffin or resin, and 
5 or 6 per cent, of caustic alkali, preferably caustic soda. 
The mixture is dried by moderate heat, preferably in a 
double-bottomed pan, and pressed into briquettes. 

The caustic soda serves to increase the conductivity of 
the mass, and, in processes where the mass is partly 
carbonised, it is said to lessen the production of smoke. 

In cases where it is not desired to carbonise the mass, 
the caustic soda can be omitted. 

Sec also U.S. Pat. 709,CG4 of 1902; this Journal, 1902, 
1270.— T. F. 11. 

Producer Gas ; Manufacture of Compound — . La 
Compagnie du Gar. H. Rich^, Paris. Eng. Pat. 27,5;13, 
Dec. 13, 1902. Under Internat. Conv., Dec. 14, 1901. 

An improvement in the manufacture of mixed producor- 
gas, by the combustion of bituminous fuel and subsequent 
passage of the gases through incandescent coke, which 
consists in providing, between the fuel and coko chambers, 
a horizontal passage or chamber long enough to form a fre(^ 
space between the fuel and coke. An additioDal air supply 
is admitted to this space. In this way the tarry matters 
from the raw fuel are more completely burnt and destroyed ; 
and the clinker is deposited, thus preventing the clogging 
up of the column of coke. — 11. B. 

Incandescence Bodies for Gas Lighting ; Self-fighting 
. T. Peters, Dttsseidorf. p]ng. Pat. 609, Jun. 9, 19U3. 

Platinum-black is applied to one or more points at the 
top of the mantle, and lines are drawn therefrom with 
platinum solution, which decreases gradually in strength 
towards the ends of the lines. — H. B. 

United StAtks Patent. 

Wicks ; Manufacture of Slotc-hurning . U. Eschc, 

Arion, Belgium. U.S. Pat. 7*22,091, March *3, 1903. 

The material is impregnated successively with solutions of 
aodium silicate, sodium hyposulphite and ammonium bichro- 
mate ; it is dried between each treatment, and finally coated 
thinly with vegetable wax. — T. F. B. 


Villiger have shown that the ketones have hasio properties, 
and to extract these compounds the heavy oil was shaken 
with 78 per cent, sulphuric acid. The acid was then diluted, 
and the dissolved ketones were blown over with steam. 
From the oil obtained acetophonone-p-bromophenylbydra- 
zone (m. pt. 113°— 115° C.) was obtained.— J. McC. 


Coal-Tar Pitch, E. Donnth and M. Asriol. Chom. Rev* 
Felt- u. Han-Ind., 1903, 10, [8], 54—56. 

TimKR different kinds of pitch of the same origin gave the 
following results on analysis : — 


Pilch. 

Carl>on. 

Hydrogen. 

Nitrogen. 


Per r»mt. 

Per Cent. 

Per ( 'Ont. 

Soft ! 

“l-HO 

4‘«i 

, , 

Medium ........ 

14-.H2 

.s-as 

0*148 

Hard 


4- 36 

.. 


Sulphur. 


Per Cent. 
0*77 


The oxypeu here only amounts to 0*78 to 3*5 per cent., 
and the tiiithors consider that the proportion of 16 per cent, 
found by Hahets is very improbable. 

On extracting coal-tar pitc-h with petroleum spirit almost 
the whole of the anthracene pre.sent is dissolved, and on 
evaporating the solution from hard pitch, the authors ob- 
tained a viscid residue impregnated with red crystals. This 
was found to contain 2 * 19 per cent, of anthracene by X^uck's 
method. 

The residue, on further extraction with benzene and 
carbon bisulphide, left a black powder of the following 
composition ; —Carbon, 89-2; hydrogen, 2*3; nitrogen, 
0*70; ash, U G7; and oxygen (by difference), 7*13 per 
cent. Hence the substance giving the black colour to the 
pitch was relatively the richest in oxygen. In the authors' 
opinion, part of this insoluble residue was a secondary 
product formed during the distillation of the pitch. 

The following table gives the amounts of the fractions 
thus obtained by the suceessive extractions of the three 
kinds of pitch: — 


I’itoh. ' 

Petroleum | 
Si)irit 

Ttenzeno 

Extract. 

Carbon 

liiMulphlde 

Residup. 

1 

i 

Ext met. 1 

1 I 

Extract. 



Per Cimt. 1 

Per Cent. ^ 

Per Cent. 

Per Cent. 

Soft 

25-0.) 1 

44*5»H 

0*57 

•2‘i*8a 

Medium 

15 14 1 

4U0.3 

7*10 

38*06 

Hard 

, 15*61 1 

39*40 

j 15*21 

1 

29* 30 


— C. A. M. 


Enolibii Patent. 

Distilling Tar, Oily and the like; Apparatus for . 

F. G. Holmes, Liverpool. Eng. Pat. 7319, March 26, 
1902. 


Feench Patent. 

Fuel; Briquette . H.-A. Besnard. Fr. Pat, 322,992, 

July 11, 1902. 

The briquettes are composed of ; closi-buming fine coal, 
S30 kilos.; hydraulic lime, 20 kilos. ; and 50 kilos, of the 
following mixtnre : gelatin, glucose or molasses, .'io grms. ; 
light tar oil, 14 grms.; petroleum residue, 14 grms. ; 
potassium nitrate, 12 grms. ; sodium acetate, 4 grms. ; 
crystallised sodium carhouate, 4 grms. ; hydrocarbon, such 
iis petroleum, 2 grms.— J. W. H. 

IIL-DESTEUCTIVE DISTILUTION, 

TAfi PRODUCTS. PETROLEUM. 

Coal Tar ; Acetophenone and other Ketones in -. 

B. WeUfgcrber. Bor., 1908, 36, [4J, 7M— 757. 

'The presence of acetophenone in the “ heavy oil ” from 
•eoal tar was detected by the foHowing process. Baeyer and 


Tick tar or oil to be distilled is led down a gently inclined 
spiral way, broken so a« to form a series of steps. ThU 
spiral is enclosed in a hollow cylinder, round the interior 
and exterior of which the furnace gases circulate, the 
tar or oil being thus heated more at the lower part of the 
still than at the top, where a means of exit is provided 
for the distillate. 

For fractional distillation several of these stills are need, 
the tar and furnace gases passing through them luccesstvely 
in opposite directions. — T. F, B. 

French Patents. 

Distillationy Continuous or otherwise, of Crude Petrolewt^, 
Tar Oils, A. von GrOling. Fr. Pat. 322, 

July 4, 1902. 

The still is connected with a plate dophlegmating column 
of speeial construction, dephlegmatiug condenser, and final 
con^nsers. A water injector controls and r^uoes the 
pressure at the top of (be plate column, and, by its water 
spray condensing the volatile gases, prevents considerable 
1^ ; a vessel for the separation of the condensed vaponr 
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and the water is provided. The liquid of lower boiling 
point is removed from the base of the plate coluroa. direct 
steam or a steam jacket being used at this point of beating. 

— J. W.H. 

Paraffin from Mineral OiU and Mineral Hydrocarbons ; 

Extraction of . Separation and Extraction of the 

Oxidation Products and Preparation of Lubricating 
Oils. L. Singer and K. Pauli, hr. Pat. 322,986, July 
11, 1902. 

teKE fing.'Pat. 12,565 of 1902 ; this Journal, 1902, 1181. 

— C. S. 

lY.-COLOURING MATTERS AND 
DYESTUFFS. 

Dimethyl Sulphate as an Alkylating Agent; Apjdication 

of , i'. llllmann. Annalen, 190:j, 327* [lj> *01 

—119. 

DjMETiiYn sulphate is very generally u.seful as an alkylating 
agent in place of methyl iodiile. It is best prepared b3' 
allowing anhydrous methyl alcohol to flow slowly from a 
dropping funnel, provided with a long narrow stem, into 
chlorosulphonic acid at -10' C. The teinperutiiro of the 
mixture must not rise above — 5'’ C. The methylMulphuric 
acid is then distilled under diminished pressure, and the 
dimethyl snlphate waalied with ice- water. Great care should 
be exercised in using this reagent, as the vapour.s from it are 
extremely poisonous. 

When primary amines are boiled with dimethyl sulphate, 
reaction takes place according to the equation— 

(0Hb) 5SO^ 4. 211X11, - HNHo.CIIallSO, -i- KXIK’H,. 

In ethereal solution aniline gives aniline methylsulphate 
and monomethylaniline ; o- and p-toluidines react in the 
■aine way. In aqueous solution, aniline, the toluidines, the 
xylidino8,and mesidine readily give monomethyl derivatives, 
and the yield increases as the series is ascended. Hinsberg’s 
method of mcthylalion by means of p-toluene sulpbonic 
chloride and dimethyl sulphate, gives a good yield of inouo- 
methylaniliue. 

Secondary and tertiary amines can also easily he 
methylated by dimethyl sulphate. I)i»nethyl-o-toluidiue 
is converted into trimetbyl-o-tolyl-aiumonium-niethyl sul- 
phate. p-Dimethylarainouzobenzeue in nitrobenzene solu- 
tion gives a trimeth} lamiiioazobeiizcne salt, and diphenyl- 
umine gives rntthyldipbenylamiiie. 

With w-nitranillne it is easy to alkylate to the mono, 
uletbyl or dimethyl derivative, according to the quantity of 
dimethyl sulphate used and the temperature to which the 
mixture is heated. 

Phenols can be alkylated by dimethyl sulphate even more 
' easily than amines. The dihvdric phenols give a mixture 
of moDoraethyl and dimethyl ethers. I*yrogaIk)l gives 
pyrog^llol trimethyl ether, and noth naphtbols can be almost 
quantitatively methylated by this process. 

The methyl ethers of aromatic suipbouic acids can be 
better prepared by beating the sodium salt of the sulphonic 
acid with dimethyl sulphate than by the action of methyl 
albohol on the sufphoidc chloride. Dimethyl sulphate has 
also proved extremely useful in alkylating cyclic bases 
containing nitrogen, such as quinoline, quinaldine, and 
pbeoylacridine. 

2.3-Diaminopbenaziue gives, after boiling with dimethyl 
sulphate and treatment of the product \Gth nitric acid, the 
nitrate of 2 . 3-diamioophenazomum methyiute in the form of 
dark green needles, which dissolve in water with a red 
^ ^our. The alcoholic solution shows a greenish fluores- 
' cenoe. — J. McC. 

,^r.X^luene i^tdphonic Esters as AUtylatii^ Agentk; AppU- 

, , cf^on of . P. t^Ilmann and' I*t i^nner. Annalen, 

. ; woi, 3a7, [1], 120-124.' ; • 

p^TohVJSsn sulphonic nveih^ ester ii easily obtained byj 
' noUl bg methyl aleohoi with p^tohicdei suYpbonic ehloHde.i 


It melts at 28^^ C. Like dimethyl sulphate (fee preceding 
abstract) it caa be used for roetbylation, as baa been pro.Tfd 
in experiments with the naphtbols, phenylacridine and 
3-acctamino-2-methy 1- 1.2- naphthacridioe. 

When 2 - methyl - 3 - amino - 3 > dimetbylaminophenazine 
(Toluylene Red) is boiled in nitrobenzene solution with 
p-toluene sulphonic methyl ester and, after distilling off 
the nitrobenzene in a current of steam, the liquid is made 
alkalinu^with ammonia, and potassium nitrate added, green 
crystals of trimethyldiaminophenazonium methyl nitrate 
are deposited. These dissolve in water, giving a red 
solution. ^ ' 

As diethyl sulphate is not easily available, and as p- 
toluene sulphonic chloride readily .gives the ethyl ester 
when treated with ethyl alcohol, this ethyl ester may very 
conveniently be used for ethylation purposes. — J. McC. 

T riphenyU thane ; Preparation q/*(l : 1 :T) . 

M. Kuntze-Feebner. Her., 36 , [‘J]» 472 — 475. 

TjiiriiENYLETn.vxE (1:1:1) can be prepared by the 
reaction of zinc methyl upon triphonyl-methyl bromide in 
benzene solution. The new body is formed in good yield, 
and crystalli.ses from alcohol in white needles melting at 
95*^ C. The tripbenylethane shows very great similarity 
with triphenylmethauc ; the nitro derivative obtained from it 
has nearly the same m. pt., and its reduction product gives 
also the same well-known Magenta reaction when burned 
on platinum foil. It can be distinguished by its crystalline 
form, which seems to he monoclinic, but especially by the 
behaviour of the nitro body with alcoholic potash, which 
does not produce the violet coloration of the trinitrotri- 
phenylmelhane. 

Oxidising agents, like permanganate of potash, chromic 
acid, or bromine, have no action. 

Nitric aoid converts the tripbenylethane into a trinitro 
body ; m. pt. 200° — 202° C. Keductioii with tin and hydro- 
chloric acid yields a triamino body, which crystallises from 
alcohol in rose-coloured plates melting at 191° — 192° C. 

Experiments undertaken with zinc ethyl and chloroth- 
pheny line! bane gave, not a bomologue of triphenyletpane, 
blit simply triphenvlmetbune, etbvlcne being separated. 

. * —K.N. 

m-AzophenuL K. Elbs and W. Kirsch. J. prakt. Chem,, 
1903, 67, [5 and G], 265—273. 

Fok the preparation of m-diaminonzobcuzeue, commercial 
> wi-uitraniline is recrystullised from 40 to 50 per cent, alcohol, 
and 40 jtrms. of it, dissolved in 400 c.c. of 96 jier cent, 
alcohol to which an aqueous solution containing 3 grms. of 
crystallised sodium acetate is added, is used as cathode 
liquid. The electrolytic re<l action is carried out in a tall 
beaker, the bottom of which is covered with nickel wire 
gauze. A porous cell fits into the beaker so as to leave 
only a narrow annular space. A cylindrical nickel wire 
gauze cathode is used, whilst a bent lead plate is placed in 
the porous vessel as anode, the anode liquid being a cold 
saturated sodium carbonate solution. A current density of 
4 to G amperes per sq. dcm. is used. After the electrolysis 
the cathode liquid is poured into another beaker, and , a 
current of air is blown through it for some minutiis then, 
on adding 500 c.c. of water, the 7«-azoanilme is deposited. 
The current yield is about 90 per cent. 

By diazotising the w-azoaniline in dilute sulphuric acid 
solution, then boiling with dilute sulphuric acid, Tn-azopheupl 
(iM dibydro.xyazobenzene) is formed. It can be recrys- 
tallised fiom dilute alcohol. It forms brownish-yellow 
plates which melt at 205° C. It is soluble in alcol^ol, ethcr> 
acetoue, or acetic acid, but almost insoluble in benzene Or 
water. Alkalis dissolve it with a red colour, and it gives a 
soluble yellow barium salt. With acetic anhydride it gives 
diacetyl-m-Bzophenol, which crystallised in yellow needlea 
and melts at 137° C. The Sobotten-Baomana reaction leada 
to dibenzoyl-m-azopbenol, which forms yellowish-browa 
plates and melts at 130° (;. 

On nitrating m^Bzoi^enol. or Jts diacetyl 4«fivitive, a 
nitro group entefs ttie ortho position with respect to the 
azo^up, kttd the pium position wi^ ren^ 
group, Nitropm^nzopheiio); ohtmn«a;^(j;idtrMiig^.#yi- 
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^ilMiaot in ftcetio abid ^okiiloii with nitoio acid 1^48), 

erybtalliMa in brown ncbdlen whicti^mblt at .205^ C. It 
forms an easily solabib yellow sodium salt 

Diaoetylnitro-m-asopbenol forms yellowish -brown plates 
which melt at 141^ C. It is iosohible in dilate alkali sola- 
tiona, bat when its alcoholic solution is bt>iled with potassium 
hydroxide, it is decomposed and nitro-m-azophenol is formed. 

When m-axophenol is bdiled with water and zinc dust, the 
eoloar disappears, and probably m-hydrazophenol is formed, 
hat this has not been isolated. m-Dihydroxy benzidine is 
formed when 1 grm. of m-azophenol is boiled with 40 e.c. 
of water and 6 grms. of zinc dust are gradually added. 
When this is boiled with acetic anhydride, tetracctyl-m- 
dibydroxybeozidino is formed, which melts at 128°. When 
m-d^ydroxybenzidine hydrochloride is diazotised in sul- 
phario acid solution, a diazo sulphate is obtained which 
couples with R-salt to a deep red dyesiuft*. The dyestuff is 
deposited as a dark reddish-brown powder on adding dilute 
hydrocblorio acid. It is soluble in water, and in an alkaline 
bath it dyes uumordauted cotton bluish-violet, tlie colour 
changing to pure blue with hydrochloric acid. 

Nitro-m-azophenol, treated in thfe same way, gives m-di- 
hydroxyaminobenzidine which does not melt when heated 
to 3 to® C. The hydrochloride is easily soluble, and when 
diazotised it couples with alkaline solution of R-salt, giving 
a red solution which dyes umnordanted cotton blue. 

McC. 

^‘Hesacetetn^' Constitution of Nencki and 

Sieber*s . C. Riilow. Her., 1903, 36| [4], 73o — 

736, 

The resacetein is best prepared by heating a mixture of 
1 part of resorcinol, 2 parts of glacial acetic acid, and 
3 parts of anhydrous zinc chloride to 160^ C. for two hours. 
When cold, the mixture is poured into a large volume of 
water, and a greenish resin deposits. The resin is washed 
with water, then dissolved in alcohol, and the solution 
added to dilute ammonia solution. By carefully making 
acid with dilute acetic acid, a mixture of resacetein and 
acetofluorescein is separated. The latter is dissolved out 
by several small fractions of alcohol, ar d the resacetein is 
left as a solid substance. 

It dissolves in alkalis with a red colour ; with acids, it 
forms well-cryslallised salts. On acetylation it gives a 
tri-acetyl derivative, Cj 6 lly 04 (C 2 lIj,()) 3 , which melts at 
229° C. Wlien the properties of resacetein are compared 
with those of the 1 . 4-benzopyranol derivatives recently 
studied by the author (Ber., 1901 and 1902), a very striking 
similarity is observed, and it is deduced that resacetein is 
2-(2'.4')-di hydroxy phenyl-4 - anhydromethyl - 7 - hydroxy- 
1 .4-beQzopyraiioI, formed according to the following 
equation from the resacetophenone first produced fiom the 
resorcinol and acetic acid : — 

CH 

^OH 

IIO.C C 


/ 


HC Cv 

\/ ^C.OH 

S CH. 


OH 

I xCfl— CIU 
C— C-f >C.OII - 

|[ ^C = CH/^ 

CHj 


OH 


2H.0 


/CU«CHv 

-CC >C.OH 

Xc — cx\r 


-CH 


OH 


CH O 

/\/\ 

DO.C C C 

I il 11 

HC C CH 

\/\/ 

CH C 

• ' v'GH, : . 

of riesacetoiu by alkhU Info i^t^inol 
* dot ’^cib^tdpliBDOne dbotrlbs this viow Of Its iBbOitHlitidiL 
'4 lii<M>''eiabriae. 

foroied, and thoM, under the imtieiier 'Of 


condense to pbenaoetein or Sl.(40-hydroxyp^euol-4-an- 
hydromcthyl-l : 4-benzopyranol. 

In the same way, orcinol gives ** orcacetein,"* or 
2(2'. 4'. 6')-metbyldihy<lroxy-4 -anhydromethyK3-metUyl*7- 
hydroxy ( 1 . 4-beDzopyranol) . — J , M cC 

Phenoa'azinea ; Niiro Derivatives of — . Analogue gf 

Lauth'a Violet in the Series of ike Oxazines. F. Kehr- 

mann and .\. Saager. Ber., 36, [-]^ 473 — 484. 

Tiik authors have prepared the hitherto unknown 3 : C-di- 
amiuophenoxazine. The dyestuff derived from this new 
substance is the analogue of Lauth’s violet in the series of 
oxazines, and is constituted as follows : — 

Y'\ 

IloN -^1 I 1 I — NIL 
^ \/\o/\/ ‘ 

^C1 

\Vhile the niiration of thiodiphenylamine occurs easily, 
phenoxazine is mostly decomposed, yielding besides a small 
quantity of tetrunitropheQoxdziae ; no difhculty, however, 
is experienced if tho nitration is carried out with acetyl- 
phenoxaziuc, which is converted almost entirely into 
acetyl-3 :6-diniirophcnoxu/.ine, a little aeetyltetrunitro- 
phenoxazine being also formed. 

The separation of tho two substances can easily be 
effected by crystallising from benzene. 'J'he totranitro 
body, being only slightly soluble, crystallises first, the 
mother liquoTs depositing, after coueent ration, the acetyl- 
dinitrophenoxazino in brownish-yellow needles, m. pt. 
192° C. 

'I'ho free dinitropheiioxazine is obtained by treatment of 
the acetyl derivative with an alcoholic solution of caustic 
potash. It crystallises from acetic acid in red needle* of 
no definite melting point and decomposing above 200° C. 

The reduction of the 3:6-dinitrophenoxa2ine can be 
effected with stannous chloride and hydrochloric acid in 
alcoholic solution. A colourless solution is obtained, which, 
when sufficiently concentrated, deposits a double compound 
of tin chloride and diaminophenoxazine. In order to 
prepare the dyestuff, this tin salt is decomposed with 
sulphuretted bydi'ogen, and the solution oxidised by means 
of a current of air at a temperature of about 70° ( 1 . The 
solution finally obtained shows a bright red-violet colora- 
tion and a vivid red fluorescence. The chloride of the 
dyestuff is very soluble in water, and forms green needles. 
Caustic soda decomposes the salts of tho dyestuff, precipi- 
tating the free oxazonium base, which is soluble in benzene, 
with a yellowish coloration. 

The new compound dyes mordanted cotton blue shades, 
v;^hich are much redder than those obtained with Lautb's 
violet. 

The tetrauitro body above mentioned possesses the nltro 
groups in the 1 : 3 : (i : 8 positions. It can be prepared by 
nitrating 3 : 6-diuitro- or 1 ; ff-dinitrophenoxazine. As 
intermediate product, the latter yields 1:3: G-triuitro 
phenoxazine, which is converted afterwards into 1 : 8 : 6 : 8- 
tetranitrophenoxaziuc. 

Both of these niiro derivatives form with caustic soda 
blue-coloured sodium salts, which are very soluble in water. 
The reduction and subsequent oxidation of the tetranifro- 
phenoxazine gives a dyestuff which dyes cotton siii^r 
shades to Mauveln •, the trinitro body yields a red-violet 
dyestuff. The aqueous solutions of both dyestuffs show no 
fluorescence. — E. N. 

Purpurogaliin ; Formation of , by the FlectrolyHc 

Oxidation of PyrogalloL A. G. Perkin and F. M. Ferkto. 

Froo. Chem. Soc., 19, [262], 38. 

Thb methods hitherto employed for the production of 
pnrpurogalliu give only a poor yield, hut recent exM^- 
ments made by, the authors on the el^trolyiic bxhivtion 
of pyrogallol have shbwn that,’ in general, ttie ^fukkitity 
of purified product amboDts to 37*-4d per 
(^culated amount. The purified anhstance. find 411 fte 
pfopert^es of purpurogaliin, and its acetyl denvktivb ^lire. 
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on aoftlynf^ figures which established its identity with this 
oolotiring matter. 

The composition of the electrolj^tic bath has been 
frequently variedf and recently a solution containing 
28 grms. of pyrogallol, 10 c.c. of normal sulphuric acid 
solution, and 50 gims. of sodium sulphate in 500 c.c. of 
water has been found to be most effective. The best results 
have been obtained by using a rapidly rotating anode of 
platinum-iridium and a cathode of lead or graphite. The 
current density was 4 — 6 amperes with an B.M.F. of 
8—10 volts. 

Anthranilie Acid; Sublimation of . II. Schenermann. 

XX., page 437. 

English Patknts. 

Blue Colouring Matters containing Sulphur; Production 

(f . I. fievinstcin, 11. Levinstein, and Levinstein, 

Ltd., Manchester. Eng. Pat. 7871, April 4, 1902. 

SuLPHioK djestuffs giving bright blue shades on unmor- 
danted cotton are obtainei by heating p-hydroay-m-chloro- 
/^-auiiuodiphenylamine with sodium sulphide and sulphur 
either at a high temperature or preferably in aqueou.s 
solution under a reflux condenser. The ;>-hydroxy-m- 
chloro-p-uminodiphenylamine (l.l)NH 2 .CJl 4 , NH.C«Ha. 
Cl. 011(1 .3.4) may be obtained by one of three methods : — 

(1) reducing the chloroiudophenol prepared by oxidising 
equiniolecular proportions of o-chlorophenol and p-pheny- 
lepediamioc in alkaline solution with sodium hypochlorite ; 

(2) heating together equimolecular proportions of o-chloro- 
p*aminophcDol hydrochloride and p-phen} lenediamine ; or 
(8) by boiling together in aqueous solution equimolecular 
proportions of p nitrO'Cblorobenzene o-sulpbouic acid and 
o-chloro-p-aminophenol in presence of two molecular pro- 
^rtioos of sodium acetate and reducing the p-nitro*p- 
hydroxy-m-chioro-dipbenylaminc o-sulphomc acid so formed 
to the correepondiiig amino compound having the formula | 
(4.3.l)NHj.80aH.CflH3.NH.ColI:,.C1.0H0.3.4). This ; 
product is then heattd in an autoclave with dilute sulphuric j 
acid for some hours, when it loses the sulphonic acid group. 
These two latter operations, reduction and hydrolysis, may i 
be performed in the reverse order. The new compound 
p - hydroxy - m-chloro - p - aminodiphenylamine crystallises 
from water in colourless short silky needles melting at 
sparingly soluble in cold water and turniDg blue on exposure 
to air. The substance is also very sparingly soluble in 
alcohol, but it dissolves in cold dilute mineral acids, from 
which solution it can be precipitated by soda. The alkaline 
aqueous solution turns blue rapidly on exposure to air, the 
iadophenol being precipitated in coppery indigo-blue flakes. 

— T. A. L. 

Monoformijl a^-a,y Naphthylenediumine-^^ or fi^-Monosul- I 
pAonic Acid i ‘Production of — . F. Gaess, Freiburg, | 
Germany. Eug. Far. 8195, April 8, 1902. 

SfiH Fr. Pat. 320,263 \ this Journal, 1903, 22. — T. A. L. | 

i 

Yellow and Orange' Yellow and Red Dyestuffs of the 
.^crtWtntum Series [^Acridine Dyestuff ] ; Manufacture 
iff — . O. Imray. From Farbwerke vorm. Meister, 
•Laoius und Brfining, llbchst a/Muir Fug. Fat. 9126, 

, April 19, 1902. 

Seb Fr. Pat. 320,570 ; this Journal, 1903, 23. — T. A. L, 

Anthraquinone Series [Anthracene Dyestuff ] j Production 
ff New Derivatives of the — . II. E. Newton. From 
The Farbenfabriken vorm. F. Bayer and Co,, Elberfeld. 
Bng. Pat. 9195, April 21, 1902. 

See Fr, Pat. 820,821 ; this Journal, 1903, 141.— T. A. L, 


MeUitic or Pyromellitic Acids; Condensation Products 
Manufactured from — , and Derivatives of the Cofi- 
densation Products* O. Silberrad, Shooters Hill, Kent.^ 
Eng. Pat. 28,688, Dec. 27, 1902. 

Mkllitic or pyromellitic acid is heated with phenols or 
derivatives of phenols, such as rcsoroinoi or dimethyl- m- 
amino-pheool, with or without condensing agents. 

The halogen and nitro derivatives of the bodies are direct 
dyestuffs for animal fibres and readily yield lakes. — J. F. B. 

Fhencu Patents. 

Phenylglycine - o - Carboxylic Acid [Indigo Dyestuffs] ; 

Manufacture of . Cie. Par. de Coul. d’ Aniline. 

Supplement, dated July 12, 1902, to Fr. Pat. 806,302, 
Dec. 15, 1900. 

Equimolecular proportions of glycocoll and an alkali 
salt of o-chlorobenzoio acid are boiled together in presence 
of an alkali carbonate. — T. A. L. 

Mono- and Di-brom- and Mono- and Di-chlor- Ifidigo ; 

Manufacture of . A. Rahtjen. Second Supplement, 

dated July 30, 1902, to Fr. Pat. 310,926, May 18, 1901. 

Indigo in the dry state or suspended in bisulphide or 
tetrachloride of carbon is treated with hydrobromic acid 
or bromine and chlorine in the cold. See also Eng. Pat. * 
21,040 of 1902 ; this Journal, 1903, 90.— T. A. L. 

Dry Indigo in Lumps ; Manufacture of . Badische 

Auiliu und Soda Fabrik. Supplement, dated June 11, 
1002, to Fr. Put. 317,926, Jan. 20, 1902. 

The substances mentioned in the chief patent (ibis Journal, 
1902, 1891) for mixiug with Indigo may be replaced 
wholly or in part by others such as sugar, molasses, 
glycerin, glue, varioua farinas, insoluble sulphates, phos- 
phates, carbonates, or silicates, or laminaria powder. In 
the case of the last mentioned, dry Indigo maybe employed 
and compressed with the laminaria powder alone or in 
combination with some other substance, the resulting lumps 
disintegrating and yielding a thin paste when moistened 
with water. — T. A. L. 

Indigo Dyestuffs ; Manufacture of Brominated 
Badische Amlin und ISoda Fabrik. Fr. Pat. 322,864, 
July 7, 1902. 

Indigo white, its homologues or analogues, is treated with 
bromine in presence of a neutral or acid solvent, the 
resulting product being a brominated Indigo. — T. A, L. 

Indigo from Indigofera ; New Method for Obtaining — • 
C. Kurz. Fr. Pat. 323,036, Oct. 27, 1902. 

The liquid obtained by macerating Indigofera plants is 
treated with tannin, which combines with the mdigotin 
contained in it. The resulting product on treating with 
soda or dilute sulphuric acid yields pure Indigo. — T. A. 

Dyestuff [Azo] Ifisoluble in Water ; Manufacture of a 

•, from m - Dinitro - p - dimethoxydiptienyimethane*, 

Badische Anilio uud Soda Fabrik. Fr. Pat. 322,965, 
July 11, 1902. 

Dihitkodimetuoxydiphenylmethane obtained by the 
action of formaldehyde on o-nitranisol in presence of a 
condensing agent and probably having the formula — 

1.2.4.CH30.N0j.C6H3.CH3.CeH:,.N0,.0CH,,4,2.1 


Oreen^ or Greenish^ Colouring Matters containing Sulphur 
[Stdphide Dyestuff]; MnnsffcMs0i of — . G. W. 

Johnson. From Kalie and Co., Biebricb-on-lihine. 
Eng. Pat. 9619, AprU 25, 1902. 

Fr, Pat. 320,701 ; this Jourral, 1903, 141.— T. A L. 


gives on redoction the corresponding diamino oompound. 
The product ^ves a very stable and easily soluble tetraso 
derivative, which readily combines with i9-napbthol either by 
itself or when padded op the fibre, giving . a hlnish-red 
iosolnble disaao dyestuff. Used as a lake, the. shade is 
still more bloisb. — ^T. A. 
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t-pebpaeing. bleaching, dyeing. 

PEINTING AND FINISHING TEXTILES. 
YAENS. AND PIBEES. 

indiqo ; D*termmation of the Uneing Val>u »/ -— • 

Vf, B. BndgetU J. Soc. Dyers ami Colourists, 190a, 19, 

[3], 63. 

The author states that the percentage of indigotm and indi- 
rubin in a sample of indigo, as indicated by the permanga- 
vate process, is not a true indication of the dyeing power 
of the sample. He has made comparative dyeing tests with 
a large number of samples of various kinds of indigos, 
including paste, with the result that in no cases were the j 
results obtained by the permanganate process fully con- i 
drmed. In one experiment, comparative dyeing tests were 
made with four samples of indigo, prepared in different ^ 
factories but each costing the same price, and each contain- ; 
ing 60 per cent, of iudigot in and indirubin combined ; the j 
•dyed patterns obtained, were all of different shades. A. S. | 

Raw Silk ; Adulferation of , ivitk fat. U. Gnehm. 

larbcr Zeit., 1903, 14 , [«'»]. 69. ! 

The author has recently examined several simples of raw 
silk which contained an unusually high proportion of fat. 
For eiample, in 20 samples of Japanese tram, two contained 
up to 8-5 percent of fat, whereas the normal percentage 
of fat is 0 036—0 -060. The addition of fat must be 
regarded as fraudulent weighting, and the author recom- 
mends, iu all cases, a direct determination of the fat by 
extraction with benzene or ether.— A, S. 

Silk ; Formation of Stains on . It. Gnehm. Zeits. fiir 

Farben- u. Textil-Chem., 1903, 2, [ri], 92—96, 

The author points out that Sisley’s results (this Journal, 1902, 
1328) in the main confirm those previously obtained by him- 
self iu conjunction with Roth and Thouiann (this Journal, 
1902, 968). Sisley, liowe> er, states that the active chemical 
agent concerned is sodium chloride. The author spotted 
dyed fabrics with 2 per cent, and 15 per cent, solutions of 
common salt, 10 per cent, solutions of magnesium chloride 
and sulphate, and 10 per cent, solution of butyric acid, but 
could not obtain any formation of stains after storing for a 
long time. He then made experiments with a piece 
of dyed silk supplied him by Sisley. The remarkable 
result was that on the same specimen on which, in the 
hands of Sisley in Lyons, a 15 per cent, solution of 
sodium chloride produced a , reddish-brown sUiiii after 
about four weeks, in the author’s hands in Zfirich, 
with the same reagent, no action could be observed after 
10 weeks. Similar confiicting results have been communi- 
cated to the author by other inve.stigators. The author is 
unable to account for these differences, but he points out, 
•as perhaps having some beariug on the matter, that most 
of the goods which show these stains have either been 
prepared or stored for some time in southern or hot 
countries. Cases are known, indeed, where pieces sent to 
a southern country became defective, whilst other pieces of 
the same material showed no defects even after a longer 
period of time. 

The author still maintains that the root of the evil is to 
be found in the weighting, and especially in the excessive 
weighting, of the silk — A. S. 

Turkey-Red Oils on Cotton Tissues; Decomposition of 

, H. von Niederhausern. BulL Soc. Ind, Mulhouse, 

1902,72, [Nov.], 889— 394. 

The author confirms Driessen’s statement (this Journal, 
1902, 545) that the fatty matters, which result from the 
decomposition of sulpholeates, possess, in common with 
those produced in the native Indian process of oiling tissues, 
the property of strongly attractiim and fixing alumina from 
annent^ised solutions of alum. The sodium and ammonium 
sulphoricincleates do not decompose to form fatty mordant! 
even at a temperature of lOU** C., when the tissues prepared 
‘with them are kept moist, but when these are dried, they 
do so rapidlj and at relatively low teniperatnres. Oxygen 
land carbon dioxide gates have no influence on sileh decom- 


position. A Turkey-red may he obtained by the following 
short process:— (I ) Oiling, which is effected better with 
ammonium than with sodium sulphoricinoleate ; (2) drying 
at the ordinary or a higher temperature; (3) washing; 
(4) immersion in a solution of alum at the ordinary^ 
perature; (5) washing; (6) dyeing in a bath of ahzarin 
without other addition ; (7) washing. The usual operations 
of steaming, brightening, soaping, Ac, are without any 
useful effect on the colour. Operations (4), (5), and (6) 
may be combined in one by the employment, in the 
dve-balh. of aluminium compounda suitublo for use in tno 
aingle-bnth method of dyeing. The red thus prodnewd, U 
very fast to acids, hut is only moderately fast to alkalis and 
chlorine. — E. B. 

Aniline Black on Wool and Half^ Wool and the Preliminary 
Treatment with Acids. F. Klisz. Chem.-Zeit., 1903, 
27, [20], 215-217. 

The author contests Schmid’s view (Chem.-Zeit., 1902, 2^ 
245, 261, 271), that wool requires to be treated with 
chlorine before the application of Aniline Black so M to 
destroy the reducinir power of the wool-fibre. Instead of 
treating with chlorine, it is advantageous to soak the wool 
in potassium permanganate solution. This acts as an 
eftieient oxidlser, and as manganese peroxide is deposited, 
this aids in the formation of the Aniline Black. Iu place 
of manganese peroxide, oxide of iron, ^ ^copper, Ac., 
be employed. The wool, after washing, is treated in a hath 
containing 3 to 4 per cent, of sulphuric acid, to which 6 to 
7 • 5 per cent, of potassium permanganate is added gradually. 
The wool is then dried and immersed in a cold acid bath of 
aniline or aniline oil. The process may he carried out in 
one operation by using a bath of 80 to 100 grrus. of aniline 
salt (hydrochloride, sulphate, tartrate, or lactate), 28 to 
34 grms. of soilium chlorate, 10 to 15 gruis. of tartanc acid, 
20 to 30 grms. of ammonium chloride, 80 to 40 grmt. of 
copper sulphide (or other oxygen-carrier), and 15 to 20 
grms. of glycerin in 1 litre. The wool, after dyeing and 
drying, has a greenish appearanee ; it is oxidised for I! 

16 hours, then steamed, in prcsenct* of a little ammonia, for 
I to 2 minutes. If these conditions are not adhered to a 
brownish-black is obtained, but when properly carried out 
ths desirable blue on the black is obtained. 

The author claims priority over Bethmann for the pre- 
liminary treatment of the wool with sulphuric acid. It has 
been proved that wool not so treated does not take on the 
Aniline Black properly, hut when the wool has been 
treated with sulphuric acid a good fast black is obtained. 

It is further claimed that the must rational process is to 
treat the wool with acid and an oxidising agent simul- 
taneously, and, particularly for half -wools, the permanganate 
metliod is the best. — J. MeC. 


Enomsh Patents. 

Artificial Horsehair; Method and Means of Trying 
Cocoanut and other Fibrous Material for the Manu^ 

facture of , and the like. C. N. Holmes, Clapham. 

Eog. Pat. 4379, Feb. 20, 1902. 

The cocoanut or other fibre, after boiling with dilute alkali 
(about 2 per cent, for caustic soda), is immersed in a bath 
approximately consisting of— 

Logwood extract ^ lu* 

Sumach extract *6 

Persulphate of iron solution (al>out B.l\ strength) W lb. 

Water 

The temperature of the hath is maintained for a few 
minutes at 100'" to 150*" F., and then allowed to Wl, the 
fibre being lelt in for 6 to 12 hours, after which it is hydro- 
extracted and dried at about It is now teased 

and combed, and then passed through a bath containing 

Glue BO lb. 

Water Block (Water Nigrosine) 10,000 grams. 

Acetic acid 

Oleic acid.... * 

Water 80 galls. 

The fibre is immersed for a few minutes at 80® to 100® So$ 
when it is dinned and dried.- T. F. B. 
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.M.&cerising CpUon Yatn$ in Hank Form, applicable al$o 
for Vytiny, Bleaching, Drying, and other wise ISreaUng 
euch Yarn or Yarns of other Fibrous Material by 

Analogous Processes; Apparatus for . T. Pratt, 

Shipley. Eng. Pat. 83,181, Nov. 16, lyoj. 

>Tuk maoUine containe a reel for carrying the yarn, consiiet- 
ing of two rollei^, which can be rotated at will, and can 
also be moved horizontally away from or close to each other 
so as to modify the tension of the yarn. A device is 
provided to cover the reel, or portions of it, if necessary; 
it can be hermeiically... Sealed, and is provided with inlet and 
.outlet for the liquids in use. 

A means of removing the yarn luechanjcally is also 
indicated.— T. E. B. 

Coiton Fabric f Treatment of , for Imparting a Silk- 

in' Woot-like Appearance thereto. 1'., Kdlich, Triebes, 
, Germany. Eng. Pat. 894, .Ian. 13, 1903. 

The yarn t(j be trcatCMl, is stretched before mercerising to 
that excess of width which it will lo.se in the hath. Whilst 
still Htretclied it is mercerised in the usual way, and is sub- 
sequently subjected to powerful pressure perpendicular to 
its surfaces, and at the same time conducted over heated 
3setal cylinders. It is now again stretched to the original 
.excess or width, and caused to travel over a long path 
while still impregnated with lyc and stretched. It is finally 
jtmsed, squeezed out, and dried. 

. machine for carrying out this process consists of an 

orduMry iiretohing . machine immediately before the nier- 
ceding bath. The yarn is afterwards pressed by passing 
between metal rollers, one pf which is lieated, then to a 
.ftfoqnd stretching machine, and finally to the washing 
apparatus.— T. F. B. 

Fulling or Milling, and Dyeing and Scouring of Woollen 
Fabrics. H. Haddan, Loudon. From" A. Elosegui, 
, Tolosa, Spain. Eng. Pat. 371, Jan. 6, 1903. 

The operations of fulling ” and dyeing the >vool arc 
performed sinmitaiieously in a fulling trough, or a dyeing 
machine if this bo adapted to fulling. 

The process may consist of three stages — 

(1) Preliminary fulling ; 

(8) Scouring and continuation of fulling ; 

Dyeing and completion of fulling. 

Or it may be modified to suit treatment required, the 
dryings and falling in all cases being carried out simul- 
taneoiisly.-^T. F. B. 


! coloured effects are obtained by touehing those par^ of 
! the fabric, where the efieets are io be pi^uced,' with 
bjleaching agents (chlorine for example), which attack the 
colours. — E. Nr 

Dyeing and Printing in Aniline Black. F, Cloff, Barmcu- 
Bitterbausen, Germany. Eng. Pat. 88,142, Dee. 20, 1902. 

A MiXTURR of formic acid and anilihe is employed instead 
of the aniline hydrochloride usually employed as the basis 
I for forming Aniline Black. 

For instance, a bath for woven silk and cotton fabric 
may consist of 40 grms. of potassium chlorate, 25 grms; of 
copper nitrate, and 2U grms. of Hhlammoniac, dissolved in 
700 grms. of water. To this is added 100 grms. of aniline 
and 200 grms. of formic acid (26 per cent.). 

For printing, 25 grms. of copper nitrate dissolved in 
15 grms. of water, 100 grms. of aniline, and 200 grms. of 
formic acid (26 per cent.) are added to a mixture of 
120 grms. of wheaten starch, 50 grms. of dextrin ^ and 
45 grms. of sodium chlorate. 

The printifig and steaming are carried out as usual. 

Wool is stilted to require a preliminary treatment with 
chloride of lime, potassium permanganate, &c, — T. F. B. 

Umtki) States Patents.' 

Fabrics ; Process of Manufacturing . A* Oesterheld, 

Germany. U.S. Pat. 722,246, March lo, 1903. 

A EAiiRic of alternate layers of fibre and adhesive sub- 
stance is manufactured by covering an endless band with 
adhesive material, blowing fibres in all direciions thereover 
by means of a blast of warm air, slowly drawing the same 
through an air chamber to successively dry each layer of 
material, then calendering the material thus formed, and 
applying strong pressure. The material is sprayed again 
with adhesive, a further layer of tlie fibre is applied, and 
the whole subjected to pressure.— E. N. 

Dyeing Machine, J. A. Willard, Assignor to The Vacuum 
Dyeing Machine Co., ('hattaiiooga, Tcun. IT.S. Pat. 
721,630, Feb. 24, 1903. 

Ware yarns are passed in the form of separate threads in 
a continuous manner around fluted, tubular, perforated 
rollers, mounted parallel to one another in a tank, where 
they are dyed by the admission of dye liquor to them 
through the perforations in the parts of the rollers with 
which they are in contact. — E. B. 


Black Shades on Wool >• Process for Obtaining Fast — 
H. E. Newton, London. From Farbenfabr. vorm. F. 
Bayer and Co., Elberfeld^ Fog. Pat. 18,139, Aug. 18, 
1902. 

Wool, dyed with certain nzo dyestuffs, is treated with 
chromium compounds which react as oxidising agents. 

' ^T;h« dyestuffs to be used, arc obtained by combining the 
'i^EO compounds of o-aminophenol sulphonic acids, amino- 
hydroxybenzoic acids, or aminohydroxybenzylsulphonic 
acids (containing the hydroxyl and amino groups in ortho 
‘ pMitlofi to each other) or their derivatives, with certain 
dihydroxynaphthalenes or amtnonaphthole, viz., 1 — 4 ', 1 — 2, 
8 — 8', dihydroxynaphthalenes 1 — 4', 1 — 2', 2 — 3', 2—1', 
amioonaphthols or the mono.sulphQnic aci^ of dihydroxy- 
DOiditbafene, .and 1—4', and 1 — 2' amino-naphtbols. 

As an example of the process: — The wool is immersed 
in a bath containing 8 — 6 per cent, of sulphuric acid, 10 per 
cent, of Glauber’s sslt, and 6 per cent, of the dyestuff, made 
cQmhjning diazotis^ orthoaminophenol-p-sulpbonic acid 
inth 1— 4'-dihy<JroXYhapbihal^^^ The bath is brought 

slowly to the boil and boiled for 45 minutes. 

'' The reddish-violet khade thus bhtained, is changed to a 
deep block by boilibg fOr half an hour in a bath containing 
8 to per cent of potassium bichromate and 3 to 6 per 
•cent of sulphuric acid.— T. F. B; 

Effects .on Embroidery fflProductwn of 

>C. E. Eicbhom, Pliuen, Germany. Eng. Pat 84,964, 
Nov. 13^1902. 

invention cci£iEiji^ in ! 

embroidery with * shuttle machines.' These 


Printing Cotton ; Process of . F. Schaab, 'frier, 

Germany. U.S. Pat. 722,050, Mar. 3, 1903, 

The fabric, after being printed with a resist containing 
metallic salts, is sprayed with a solution of an alkali 
carbonate, dried, and dyed with a sulphur dyestuff. It is 
subsequently dyed with indigo in an alkaline bsth, with or 
without a final treatment with a bichromate solution. 

— T. F. B. 

French Patents. 

Ramie i Process of Retting — , with Sea Water. E. 
Depetro. Addition, dated May 14, 1902, to Fr. Pat. 
817,501, Xov. 23, 1901. 

A SUPPLEMENTARY patent referring to the employment of 
solutions of salts of approximately the same composition as 
sea water, or of that of sea water concentrated by evapora- 
tion, in effecting the retting of ramie and similar fibres (see 
U.S. Pat. 707,907 ; this Journal, 1902, 1183).— K. B. 

ydrna m Hanks } Machine for Dyeing — . E. Dittmar* 
Addition, dated Aug. 9, 1902, to Fr. Pat; 315,668, 
Nov. 6, 1901. (See uis Journal, 1902, 547.) ‘ 

(1) IK the framework of the machine, the corner upr^ts 
are extended some distance below the lower, movahte^ 
of the frame andl are bound togeU^er by cross 
i ^ame is thus rendered more rigid, and can cons^'qu^^^^he 
'<^hstruc|ed of larg^ dhnenslions, enahliDg larger qhiijl^ues 
^ of .yqm to he, dyed at a time. (2j Instead Of wdo^n 
^Mmk-^cofryipg gas-piping' ^en<jksea>'dh^^ 

''' sleeves is nsi^^E.'B. -r ‘ ' »■ 
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TextUe Fibres r- ApfKtr&iusfev Dyeing H. Roislar, 

Fr. Pal. 328, OOa. July 12, 1902. 

Tub Hextile materlitfi to be dyed ate enclosed between the 
false top and bottom of a tank. Pelow the false bottom a 
space is left tot the reception of dye liquors, after these 
Imve passed downwards tbrongh the tank. The liquors 
then pass outwards through one or more pipes to the same 
number of vertical cbndiiits, up which they are driven by 
ateani jets. At the top of the conduits they overflow into 
gutters placed a little distance above the false top of the 
tank and are thus conveyed back into the tank. When the 
tank and conduits are full of liquor, very little steam, it i.-. 
suited, is required to effect a circulation. — E. B. 

Developing Dyeings from Sulphur Dyestuffs. Actien- 
GoselUchaft fiir Anilin Fabrikatlon. Addition, dated 
July 23^ 1902, to Fr. Pat. 321,G52, May 31, 1902. (See 
this Journal, 1903, 295.) 

Bist^lphitkh, free sulphurous acid, and sulphites in ad- 
mixture with small quantities of copper or sine salts, e.g.^ 
sodium sulphite and zinc chloride, sodium sulphite and 
copper bisulphite, sodium sulphite and sodium zincate, are 
employed in the some maimer as neutral sulphites to effect 
the oxidation of dyeings from sulphur dyestuffs, such as 
Sulphur Black T extra, which are converted into blues by 
such action. — E. B. 

Printing Sulphur Dyestuffs, Process of Chom. Fab. 

Vorm. Wciler-ter Meer. Addition (second), dated June 
20, 1902, to Fr. Pat. 322,1 17, June 9, 1902. 

A HYOKOscorre.' agent, e.g., glyei^rin or glucose, is added to 
the printing mixture already dcscrib^ (see U.S. Pat. 
708,429 ; this Journal, 1902, 1231), — E. B. 


; tIL-ittDS. IIULIS. AMP SALTS. . 

Sodium Hydroxide i Kleotrolysis of Fused 

K. Lorenz. XI. A., page 424, * • 

Sodium Carbomtte; Decomp^isltion of Dissolved 

Carbon Dto.t^ide and Soaittni Hydroxide. F. W. Kdster 
and M. Grtlteiw; BoV; 36^ [^4] , 748 — 752. 

Noumal sodiund cdfbahatC, sbfidion was boiled in a vessel 
provided with n reflux COnupnSer (of silver), and a stream 
of electrolytic gas pas'sed through' the apparatus; 
the issuing gas was though a meastired quantity of 

baryta-water of known h'trthigth, and the amount of barium 
' carbonate fonrii*d, Was dctermiueiT by back - titration. 
I After 38 hours' boiling, 83*8 per cent, of the sodium iii the 
I solution existed as carbonatc/l6- 2 per cent, as hydroxide- 
I The fate of evolution of carbon dioxide steadily diminished 
• as the proporiion of sodium hydroxide increased, but 
solutions containing 40 per cent, and 60 per cent, of their 
sodium as hydroxide still gave off carbon dioxide when 
boiled, and cxtrapoktlou cf the curve of results seemed to 
indicate that ultimately complete decomposition of the car- 
! boimtc would occur. Further cxperiinents at 90“ C., in 
w’hich the volume of the evolved carbon dioxide was 
compared with that of the electrolytic gas iu which it was 
diffused, showed that the pressure of the carbon dioxfde 
evolved at that temperuture from normal sodium carbonate 
solution (during 358 hours, the evolution-rate being practi- 
cally uniform and the carla mate ultinmtoly rcducoii to 98*3 
per cent, of its original amount), was 0‘05.5 mm. of mercury- 
column, while that of the gas from a normal solution, 90 per 
I cent, of which was carbonate and 10 per cent, hydroxide, 
[ was 0*019 mm. That sodium carbonate solutions boiled In 
I the air do not lose carbon dioxide, but rather absorb it to 
form bicarbonate, is clearly due to the fact that the pressure 


Indigo ; Application in Dyeing and Printing of the Product 

obtained by Precipitating Deduced , with Tannin. 

C. Kurz. Fr. Pat. 323,035, July 17, 1902. 

Thk fact that indigo-white forms a compound with tannic 
acid is made use of in calico printing both directly (1), the 
tannin indigo compound being in thi.s case mixed with a 
suitable thicktmiug agent, and printed, the printed tissue 
being then dried, steamed, passed through a bath of tartar 
emetic, soaped, rinsed and dried ; and iudirectly (2), in the | 
production of white and coloured resists uuder Indigo, 
when a mixture containing tannic acid, with basic dyestuffs 
■for coloured resists, is printed, the printed tissue dried, 
steamed, and either dyed in the. vat as usual with Indigo, 
or padded with an Indigo printing mixture. (See this 
Joorual 1902, .54.5.)— E. B. 


of the atmospheric carbon dioxide is so much greater than 
the dissociation-pressure of sodium carbonate. The obser- 
I vation of Leighton (Chem. News, 87, 6*1) tltal boiler feed- 
[ waters containing sodium carbonate show the presence of 
1 hydroxide after long boiling, and thus accelerate corrosion, 

I finds its explanation in these facts. — J. T. D. 

Alkali Chloride Solutions; Theory of the Electrolysis oj 
— . F. Foerster and K. Milller. Zeits. f. Elektroobem., 
1903, 9, [9J, 171—18.5; and [10], 195-208: 

From time to time the authors, among Others, have con- 
tributed to the elaboration of a theory to explain the 
electrolysis of alkali chloride solutions. (See this Journal, 
1899, 690; 1899, 830: and 1899, 1028, 8cc.) The exp^- 
ments are described in detail in the present communication, 
and the authors claim that their theory is capable of ex- 
plaining the more important technical applications of alkali 
chloride electrolysis, viz.^ the manufacture of bleaching 


VL-COLOURING WOOD. PAPER. 
LEATHER, Eto* 

Dy^ng Leather. P. Kauschke. Collegium, 48, 
March 7, 1903. 

-The advantages possessed by coal-tar dyestuffs in their 
application to, leather are, (1) that they require no mor- 
dants, and therefore, owing to the absence of injurious 
metallic salts, there is no liability to doterioratioo of the 
leather, (2) They we easy of application, and (3) No 
difliculries are exper^nced with regard' to the varied con- 
.9^tratiou of the dye-bath, as is the case when etpplpying 
natural dyestuffs. 

; In dyeing Ulackf on bark-tatmed leather, basic dyestuffs 
are moat useful, though several of the »‘aoid** dyestuffs 
may be emploiped, such as Naplithyiamine Black. 

,In applying' Chrome lieatlier Black C to leather, the 
ricins art ina prepared by bruahing over with an alkahne 
fist lld^Msr ^ afadrafe then dyed Jo the drum at a temperatore 
ofetPC.^ adding a suitable amount of acetic ai^ tt.the 
after >tlm *dy^aff has^ coropaeCelypen^ttcd lhe‘ 
foaHicr^ wind eontiiwing " the ^dfuminiog * until are 

"ST?® black* ^ifnepessaty, ekmall amdunt^ of iNai&lthdl Blue^ 
taacinm^^ prodaoC!^ . : 


' liquors and chlorates, and the processes involving the use of 
I a diaphragm and of an inverted bell. ' 

i The theory, which refers principally to the phenomena 
I taking place in the neigh bourboi^ of the anc^e, is now 
' summarised as follows : — 


I, During the electrolysis of solutions containing chlorine 
ions, these ions arc set free at the anode as free chlorine— 

♦Cl' + Cl' 4- 20-^Cl3. 

II. In addition to this, bypocblorous acid and Hypo- 
chlorite arc formed at the anode, cither os primary products, 
according to the equations — 

Cl' + OH' + 20~^HOCI,and 
Cl' 4- 20H' 4- 20 -♦CIO' s- HjO, 

or, by the aetbn of free chlorine on hydroxyl ions present 
in the neighbourhood of the anode, thereby giving rise to 
the balanced actions-^ 

C4 4- OH' UOCl 4- CF, and 

HOCl r OK' ^t CIO' 4- H,0. : 

Any. increase in the ratjo OH'/CF pt ^hc anode, ie.,tany 
ioereafe. iu the alkalinity or dilution of the 
..therefore cause a greater produetioAi. of hyppphlorite^; 


* The symbol is emplo/eil to denote one positive onjljL 
troohimtical’ qiMfltfiy of eleokiioity; 

4 , i|naBt%’ of eleptriot^ associated with on4uiiliwlsii9grBm4 
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HI. Besides the formation of hypochlorite in this way at 
the anode, there is also the prodactiou of this suhitance in 
the body of the electrolyte by the interaction of free alkali 
and chlorine. 

IV. Since the hypochlorite ion, CIO', is more easily 
discharged than the chlorine ion, Cl', and since by its 
discharge it is destroyed, it follows that the hypochlorite 
formed in the immediate vicinity of the anode is incapable 
of finding its way, to any appreciable extent, into the main 
body of the electrolyte. 'The further its formation from 
Ae onode, however, the greater is its chance of remaining 
in the electrolyte ; but the possibility of its existence in a 
chloride solution, traversed by a current, is in any case 
strictly limited. 

V. Chlorate, or chloric acid, is produced from previously 
formed hypochlorite, (JIO', in one or other of two ways, 
viz.f either as a primary product at the anode, tbus>- 

fiClCy + 3H,0 + 6 e -».2Cl(V + 4C1' + + 30, 

or, as a secondary product in the main body of the electro- 
lyte, thus — 

CIO' + 2HC10 ClOa' + 2H- + 2C1'. 

VI. The anodic formation of chlorate always takes place 
with the simultaneous evolution of oxygen. As a necessary 
condition for its production there must be a certain CMO' 
concentration correspooding to the given anode potential 
due to the concentration of the chloride, the alkalinity of 
the solution, and the nature of the electrodes. 

VII. For a dednite potential a sufficiency of CIO' ions 
can be obtained either directly at the anode by increasing 
the alkalinity, by diluting the solution, or by adding dilute 
hydrochloric acid, or indirectly from the hypochlorite in 
the main body of the electrolyte, e.y.^ in the case of strong 
neutral solutions. In the first instance, chlorate is formed 
from the very commencement of the electrolysis, while in 
the second case it can only be produced after the electrolysis 
has been in operation for a certain time. 

VIII. In strongly alkaline, neutral, or acid, very dilute 
chloride solutions, evolution of oxygen occurs at the anode 
both by the discharge of CIO' and of Oil' ions. 

IX. The secondary formation of chlorate takes place 
without the evolution of oxyj^en. This occurs to a great 
extent when liypochlorous acid and hypochlorite can exist 
together in a large body of the electrolyte, that is to say, 
when the chloride solution is slightly acidified. 

These theoretical views are based on the following more 
important facts, viz . : — 

1. During the electrolysis of strong hydrochloric acid, 
free chlorine and only very minute quantities of oxygen 
Are evolved. 

2. With increasing dilution of the hydrochloric acid, the 
amount of oxygen evolved, increases, and at the same 
time chloric acid (and from this perchloric acid) is formed. 

3. In neutral alkali chloride solutions, the electrolyte in 
the vicinity of the anode becomes saturated with chlorine, 
which is developed at the commencement of the electrolysis. 

4. In hydrochloric acid, as in neutral chloride solution, 
the anode potential necessary for rapid electrolysis is at 
least as ffreat m that required for the electrolysis of chlorine- 
agturated solutions with an unattackable electrode. 

5. In practice, this lowest value of the aoode potential 
is approaobed closely only when black platinised anodes are 
employed, and may exceed it by 0*56 volt and more if the 
an^es be polished. 

6. Where free admixture of the cathode and anode 
liquors is possible, hypochlorite, as well as hypochlorous 

• «oid, is formed from neutral solutions in the neighbourhood 
of the anode. The concentration of the hypochlorite goes 
on increasing up to a certain point, and then remains 
< constant, when oxygen is evolved at the anode, while the 
euirent is ndlised in forming chlorate. 

7. The production of bypoohloiifis and the commence- 
ment of the formation of chtordCb, produce no noticeable 
ehange in potential in the case of a platinised anode, 

, pvovraed that the current density is not too great. 

8. The concentration of the hypochlorite which is 
Teaohed in neutral alkali chloride solutions, is higher the 


greater the current density, the stronger the solution, and 
the lower its temperatnre. 

9. More hypochlorite is formed with a platinised than 
with a poUshM anode. 

10. The evolution of oxygen at the anode and the corre- 
sponding current yield of chlorate is scarcely affected by 
the conmtions of experiment, provided the neutral chloride 
solution is not too dilute. In general, the anodic, evolution 
of oxygen represents about onc-third, and the formation of 
chlorate about two-thirds of the work of the current. 

11. The evolution of oxygen is, however, diminished if 
hypochlorite be reduced at the cathode or if it be converted 
by secondary reactions within the electrolyte into chlorate. 

12. In very dilute chloride solutions the anodic evolution 
of oxygen may represent considerably more than one-third 
of the work of the current. 

13. Id the event of carbon anodes being employed, this 
moans the electrolysis of very dilute chloride solutions 
within the pores of the aumle. 

14. When the alkali produced at the cathode, is maintained 
separate from the anode liquor, then along with the chlorine 
formed at the anode there are produced either traces, or 
considerable quantities, of oxygen, depending on whether 
the electrolyte be concentrated or dilute. Corresponding to 
this, hydrochloric acid is produced and chlorate is formed. 

15. When, as in the case of diaphragm processes, a 
limited amount of alkali enters the anode compartment, 
hypochlorous acid is formed as well as the chlorine which 
is evolved. 

16. Slight acidification of the chloride solution (as by 
the addition of hydrochloric acid, bicarbonates, bichromate, 
or by the production of a lime or magnesia diaphragm on 
the cathode, when the electrolyte contains calcium or 
magnesium chloride) gives rise to the secondary production 
of chlorate, diminishes the concentration of the hypo- 
chlorite which may ultimately be reached, suppresses the 
anodic evolution of oxygen, and increases the yield of 
chlorate. 

17. After electrolysis has proceeded for sometime in a 
neutral solution, the addition of acid causes au almost 
theoretical current yield of chlorate when platinised anodes 
are employed. 

18. The addition of alkali to the chloride solution 
diminishes the maximum obtainable concentration of 
hypochlorite. 

19. In strongly alkaline alkali chloride solutions the 
anode potential is conditioned by the potential required for 
the anodic evolution of oxygen from the alkali hydroxide, 
which rises considerably during the progress of the elec- 
trolysis. 

20. In the case of normal alkali solutions the lowest 
potential required for the evolution of oxygen produces 
traces of hypochlorite from the chloride present. 

21. The higher the increase in the anode potential, the 
greater is the amount of chloride electrolysis in a solution 
containing normal alkali, and the greater is the amount of 
chlorate formed from the commencement, while the pro- 
duction of hypochlorite is less. — J. S. 

Potassium Iodide ; Electrolysis of Solution of — 

F. Foerster and K. Gyr. Zeits. f. Elektrochem., 9. [111. 

215—226. 

The results of this research are summarised as follows ; — 
1. While a neutral normal solution of potassium iodide 
needs, according to Nernst, a minimum anode-potential of 
0*52 volt, a lower value is sufficient in the presence of 
alkali. 9. The primary result of the electrolysis of potas- 
sium iodide, at the anode, is iodine. In alkaline solution 
there appear also at the anode, possibly also as the retnlt 
of primary reaction, bypoiodoos acid and hypoiodite. 3. In 
neutral solution, small amounts of free iodine and alkali, in 
equilibrium with hypoiodons acid, remain throughout and 
after the electrolysis ; but most of the hypoiodons acid 
originally formed is converted into iodate. 4 . In alkaline 
Mlutiou the hypoiodite is more stable, bat is oonverted with 
increasing rapidity as its concentration increases, into iodate, 
chiefiy, if not entirely, through secondary reactions, As 
the result of this, the concentration of the hypoiodite 
reaches a limit, conditioned by the current strengthi ten* 
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pmUive, iodide- pud alkaH-oonteot of the solotion, &o* 
When this limit is reached, ihilher eleotrolysia yields only 
i<^te. 6. In very dilute alkaline solutions, especially with 
a smooth anode, oxy^n is also liberated, in quantity in- 
creasing as the iodioe-concentration decreases, and (for 
constant iodide-concentration) os the alkalinity increases 
and the current-density and temperature rise. 7. Periodate 
is formed, if at all, only in very minute quantity. 

For the electrolytic preparation of iodates, the following 
conditions should be observed : — The iodide solution sboula 
be at least of normal strength, if possible stronger; it 
should be made about semi-normal with free alkali, and 
0*2 grm. of potassium chromate should be added per 
100 c.c. The anode, of platinum foil, should hang between 
the two platinum wire-trellis cathodes, distant 1*5 — 2 cm. 
on either side, the three electrodes being a few cm. from 
the bottom of the vessel. Electrolysis should go ou, with 
a current density of about 0*01 ampere per sq. cm., the 
liquid being constantly stirred, till the potential at the 
binding screws exceeds 2 volts, and oxygeu is freely 
evolved. Then the iodate is removed from the solution, 
which can be used again to dissolve more iodide. To get 
the best yield from a given amount of iodide, the opeiation 
should be carried ou till about 10 per cent, more than the 
theoretically necessary current is being used. — J. T. 1). 

Sodium Sulphate; Properties of the Solution of - — ». 

C. Marie and R. Marquis. Comptes rend., 136, [H], 

684—685. 

The author has determined the solubility of sodium chloride 
at different temperatures in a solution of sodium sulphate 
so dilute as to remain unsaturated (with sodium sulphate), 
even in presence of the suit with a common ion, at all 
the temperatures employed. From 14*8^ to 34*3^ C. 
(between which points the dissociation of the salt 
10lI.jO occurs) the curve of solubility of the soilium 
chloride was absolutely continuous. Had there been at 
any poiut a liberation of lOHjO due to the dissociation of 
the crystallised salt in solution, the increased amount of 
sodium chloride di^8oIved, would have indicated it. The 
(tonclusion is that when a crystallised salt exists in solution 
the crystallisation water does not form an integral part of 
the molecule of the dissolved salt. — J. T. D. 

Cuprous Sulphate ; Note on . A. Joannis. 

Comptes rend., 1903, 136, [10], 615. 

In u previous note (Comptes rend., 125, ^48), the existence 
in solution of a combination of carbon monoxide with 
cuprous sulphate was pointed out. The peculiarity of this 
solution is that it dissociates into cdpric sulphate and copper, 
a film of the metal being formed on the surface of the liquid. 

By evaporating the solution in an atmosphere of carbon 
monoxide, the author has obtained small white crystals, 
efflorescent and very unstable in air, which, on analysis, 
correspond with the formula, Cu^SO^, 2CO, lUO. This 
compound gives off ail its carbon monoxide on gently heat- 
ing in vacuo. From the fact of the decomposition of this 
body into cupric sulphate and copper, the author concludes 
that cuprous sulphate cannot exist by itself at ordinary 
temperatures, but it does exist in combination with carbon 
monoxide, as with ammonia. 

Carbon monoxide was found to reduce cupric solutions 
much more rapidly in the presence of ammonia, carbon 
dioxide being formed. 

Where no ammonia was present, carbon monoxide was 
feund to decolorise solutions of copper nitrate, formate, and 
acetate in presence of metallic copper. — ^T. F. B. 


Copper Salts; Products of the Reduction of — , by 
means of Hadroxylamine, E, Pochard. Comptes rend., 
1208,136, L8]»504— 506. 

Tuk redaction, in ammoniacal solution, of copper salts by 
hydroxylamine has been used by the author as a means of 
preparing cuprous compounds of oxygenated acids, two of 
which be now describes. 

Cuprous acetate, (CH3C03)sCQtt is prepared by adding, 
drop by drop, hydroxylamine aolpbate to a hot mixture of 
ammoniacal cupric acetate with a large excess of ammo- 
nimu acetate, tintil the liquid' is decolorised) excess of 


acetic acid is then quickly addeil, after which the cuprous 
acetate is soon precipitated in white, acicttlar ciystals. It 
oxidises quickly in the air, yielding a basic vuprio acetate, and 
water partially decomposes it into cuprous oxide and aoeUc 
acid. Ammonmeal cuprous sulphate, CU3SO4, 4NH|, is 
I prepared by the reduction of copper hyilrooarbonate in 
ammonia solution by hydroxylamine sulphate, all the opera- 
I tioDH being carried out in an atmosphere of pure hydrogen ; 
j it is decomposed by water. — T. H. I*. 

yiluminium ; Sulphates of . O. Schmatolla. 

Zeits. angew. Chem., 16, [9], 202 — 20.'^. 

I It if, well known that the precipittites formed in ahiininium 
; sulphate solutions by the action of alkali hydroxides or 
I carbonates always retain sulphuric a3id. The author has 
shown that there is a series of these substances, and lias 
obtained the following, the composition of which he baa 
ascertained both by gravimetrie analysis and by alkalioiotric 
titration : — A1.2( i.,(S03),, by action of calcium carbonate, 
cold. A1 j,0;,(S03)i, by action of caustic alkalis, cold. 
Aljt , by action of ammoniacal aminomiim salts, 

cold. Al/JjiCSOa)^! , by action of caustic alkalis, boiling. 
A1 .j() 3(S03) by action of strongly ammoniacal ammo- 
nium salts on very dilute aluminium sulphate solution. 

The presence of ammonium sulphate aj>pcars to be the 
factor which prevents the complete di*eomposiiion of alu- 
I minium sulphate by ammonia; for though the salts obtained 
1 as above are perfectly stable when washed on the tiller with 
water free from ammonia, the addition of aiuiiionia to the 
thoroughly washed precipitate dotermincM its decomposition, 
with formation of ammonium sulphate and pure aluminium 
hydroxide. 

When lead acetate is added to aluminium sulphate solu- 
tion till no further precipitate forms, the ftltered aluminium 
acetate solution coutaios no lead, but always some sulphate, 
which can be precipitated by barium acetate ; the amount 
of this sulphate corresponds with a salt nearer in composi- 
tion than the lowest of those on the foregoing Hit to 
aluminium hydroxide. 

The suit Al./laCSUa) !^ dissolves in a quantity of acetic 
acid so small that the compound formed, still has a basic 
formula. If to this solution calcium acetate be added, no 
decomposition of the salt occurs, for no precipitation of 
calcium sulphate occurs, though addition of a drop of free 
Bulphuric acid causes immediate formation of precipitate. 
If the amount of acetic acid used to dissolve the salt, how- 
ever, be greater than that needed to form normal aluminium 
acetate, the addition of calcium acetate causes a gradual 
precipitation of calcium sulphate. Hi;re, apparently, the 
salt remains in solution. 

Aluminium acetate solution was pn^pared from definite 
amounts of aluminium sulphate, calcium carbonate, and 
acetic acid, according to the directions of the German 
Pljunnacopoeia. Analyses of the solution showed that it 
contained sulphuric acid (in addition to the small quantity 
present as dissolved calcium sulphate) enough to form 
I AIjO-ASO^) with the whole of the alumina present; and 
the solution yielded with ammonia a hydroxide containing 
sulphuric acid. These reactions show that the incomplete 
decomposition of aluminium snlphatc does not depend on 
the insolubility of the aluminium compound produced, but 
that its cau.se is to be looked for in the molecular structure 
of aluminium sulphate itself. This the author considers to 
be Al203.(S03).(S03).2, which furnishes, by separation of 
(SOs)^, the substance AljOgCSOa). But this in turn he 
looks on as A 1 21.13.(803)^(803)1, and this can similarly 
give AljOa.CSO:,)^ From this again, regarding it as 
Al203.(S03)^ij(S03)j, Al203(S03)^,^ is obtainable I and 
starting from this substance, the normal sulphate would 
be formulated as AI2O3. (SO;, )^,^.(S0,)j.( 803)1.(803)2. 
Obviously, this idea can be carried further, to auy desired 
extent. 

The addition, to the basic acetic acid solution of 
I Al203(S03) 1 , of calcium acetate, lessens the action of lead 
acetate on the solution ; when 2 mols. of calcium acetate 
are present to 1 mol. of alumina, lead acetate does not react 
at all on the mixture. Oxychlorides of alumina cannot W 
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pr«p«red*fiiDi1ar]7 to theie- sal|^hattf, for irkon the ammo- * 
niam salts are washed oot; the pracl|niate gradually dissohrea - 
to an opalescent soltttion^frw which it is apraln precipitated < 
by neutral salts. . 

When ordinary alumitiium slilphate with ISHjO is 
treated with strong sulphurlh acid a white precipitate faUe, 
which, when wasn^cd with glacial acetic acid and dried at 
100® Cm is found to be AljOs.'CSO^X^.ftHjO. This is an 
exceedingly light pow<ler, ulmont inRoIiiblc in cold water, 
but soluble in boiling water, and giving off its CH^O at 
200® t. D. 

Tetrachloride \ Preparation of Ammoniacal . 

A4 BeyeweU and P. Trawitz. / Comptes rend., 130, [11]> 
W6--687. 

LtEAO* chloride (PbCb) is suspended in water, hydrochloric 
acid added (16 HCl for PbClj), then aiumonium per- 
sulphate dropped in ((NH4)3850j, for PbClj) 15—20 grnts. 
at a time, with agitation j the temperature must not rise 
aboi^e 80® C. The action is finished when the solid proiluct 
is completely and readily soluble in water. The substance 
is drained by aid of the pump, afterwards on a porous tile., 
The yield is almost quantitative and the product is pure. 
I.ead sulphate may bt‘ u^cd equally well instead of the 
chloride, but the proportion of hydrochloric acid must 
then be doubled. — J. T. D. 

K^Gtisii Patents. 

Nitric Acid and Oxide* of Nitrogen ; Manufacture of 
— . W. Ostwald, I^ipzig, Germany. Kng. Pat. 8800, 
April 9, 1902. 

Supplementary to Eng. Pat, 698 of 190‘i (this .Touriml, 
1902; 548). See Addition to Er. Pat. 317,514 of 1902 ; 
this Journal, 1903, 93.— E. S. 

Graphite or- other Forms Process and Apparatus for 
Converting Carbon into — . A. 11. F. Ludwig, Miil- 
heim, Germany. Eng. Pat. 54 H 2, March 5, 1902. 

Tub apparatus consists of a .suitably framed vertical uietallic 
cylinder, closed at the top and bottom by “ shutters that 
can be wedged home,” the carbon to be cotiverted being 
placed, in asbesto-s or other packing, within the cylinder. 
Air is expelled from the cylinder by hydrogen or other 
indifferent gas, and the “ apertures being closed gas- 
tigbt ” the internal pressure is raised to about 1,200 
atmbs. An electric current is sent through the carbon, 
and as the resistance increases, the strength of the 
current is suddenly augmented, so as to fuse the carbon, 
when it becomes non conducting, and then (on solidifying) 
agiin conducting. The carbon is thus repeatedly fused. 
It is stated that, with slow cooling, the carbon thus treated, 
is converted into graphite ; with rapid cooling, a very hard 
carbon results ; and if the cooling is sudden through the 
whole mass, ** transparent diamond” is formtKl. — E. S. 

United States Patent. 

Itime ; Process of Treating . E. Kldrcd, Brookline, 

Maas., U.S.A. U.S. Pat. 72 1,871, March 3, 1908. 
Q01OKLIMB is slaked with sullicient water to form a putty, 
which is then dried by iueorporatiog ground quicklime to 
absorb: the excess of wat«r. By this means a dry, 
pulverulent, completely hydrated lime is obtained. 

— W.H. 8. 

French Patents. 

Ilydrochlortc Acid, SulphateSy and V'arions By-products ; 

Manufacture if . L. Eaucheux. Second Addition. 

dated May 10, 1902, to Er. Pat. 307,359, of Jan. 23, 
1901. 

A €ifi.ostDV is heiitod with sulphuric acid, in proportion to 
form either a neutral or an salt, in a closed vessel, 
which may revolve, stones, chluM, or other bodies being 
enclosed with the charge to ^veutaj^lomeratiou. Methods 
condensing the hydiochlorio'aeid evolvefl are described. 
When the maserial is and , before ( decumposition ia 
complete, it is tvansferred tea a hdrisootAl dosed cylinder, 
e^loB^ within' a eating to< which hot or cold air or ghses 


may’ be admitted as required ) or the cylinder may be healedi 
intera^ly,^ bttt below the point of fusion Of-the ^obavd^e, 
by filtered fire-gases or heated mr* carrying thcfiacid fomhai 
to suitable condensers (the gnses passing into and out of 
which are finely snbdi^ed by smalt oi^cos), or tp pass 
throngh the first-described apparatus in which the pre-i. 
paratory process is conducted. Heat-regenerating chambers 
are provided in connection with" the furnace. The process 
may be modified by producing bisulphatcs and certain by* 
products described in the original patent and in the firit’ 
addition thereto, a claim being here made for Ikmefying 
the sulphurous acid set free by the action of bisolpnate on • 
thiosulphates. When the apparatus is used in the produc- 
tion of aluminium sulphate from the phosphate, the mineral 
is heated with potassium chloride and sulphuric acid; the 
hydrochloric acid evolved, is collected, alum is crystallised 
out of the product, and the mother liquor is used os crude 
phosphoric acid, to enrich superphosphate manure or the 
like. f)ther applications of the process and apparatus are 
described, one of which relates to the attack of copper or 
cupreous minemls with sulphuric; acid, followed by passage 
of the gases from a pyrites burner ; and another, to the 
preparation of ferrous sulphate and of other sulphates by 
aid of sulphur dioxide and oxygen. Among the mihcel- 
luncous claims, is one for the internal lining of iron tubes 
intended for conveying hydrorhloric acid gas by “electric 
carbon,” or a mixture of coke, resin, and tar, fixed by heating 
the tube with its lining. — E. S. 

Nitrogenised Substances ; Production of . E. E. 

Polzeuiusz. Kr. Fat. 3-*3,033, July 17, 1902. 

The. carbide of an alkaline earth metul (such as calcium 
carbide) is mixed with the chloride of an alkali, alkali-earth, 
or other metal, and heated in an atmosphere of nitrogen to 
obtain a nitrogenised product. — K. 8. 

VIII.-QLASS, POTTERY. ENAMELS. 

English Patents. 

Glass s Manufacture of . Ih Becker, Gelsenkirchen, 

Germany. Eng. Pat. SSjttS.'*, Dec. 31, 1902. 

To prevent the charge of glass metal crumbling on exposure 
to the heat of the electrical stmdiing furnace, the batch is 
mixed to a thick pulp with water and allowed to harden in 
moulds of .suitable dimensions, at a temperature of 40® — .50® C. 

-C. S. 

Translucent Enamels ,* Application of — , on Hard 
Porcelain Surfaces. V. Viltard, E. V’^iltard, and G.- 
('ollet, Paris. Eng. Fat. 3849, Eoh. 14, 1902. 

A ELUx, e.g., crystal flux, consisting of 10 parts of borax, 
20 parts of white lead, 40 parts of minium, and 80 parts’ of 
litharge, is first applied to the surface of the porcelain, and 
heated. The enamel is then applied and fired, when it 
melts in the flux and adheres to tl\c porcelain. — A. G. L. 

French Patents. 

Porcelain ,* Manufacture of . R. H. M. C. Rilzmann, 

C J. A. Franzek. and F. X. Weigh Fr. Pat. 823,081, 
July 16, 1902. 

The use of felspar and quartz in the manufacture of 
porcelain may he wholly or partly replaced by pulverised 
schists or siliceous slate, employed in equal proportion with 
kaolin. — C. S. ' 

Ceramic Products that Retain their Volume unchanged on 
Baking. C. E. Boehringer und Soehne. Fr. Pat. 323,088, 
July 16, 1902. 

Shrinkage of porcelain ware in baking is prevented by the 
employment of natural corundum or fused' alumina (prefer- 
ably that obtained by the Goldschmidt process) a» a con- 
stituent of the ppTcelain body. For example, 64 partf of 
granular alumina are pgsi^ed through n sieve of 60 meabes 
per sq. cm., and then incorporated witb 97 pens potter^ 
clay, 9 parti of corundinq pow^r» suifici^c^ 
to form a plaetio mus, ilie .yhble roouMpq'lhto 

ware and ^ked. Fqr elpdt;rdjyti<^ dia|}hregnis, the 
dad kaoUo are mittedvin equal prqpornon«.—C. 
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IX.~BmLDIH& MATBBIALS. CLATS. 
MOBTABS AND CEMENTS. 

Bricks f Jbasin Fireproof — . Rochmanow. Thooind. 
Zeit., 27 , lOK Chem.-Zeit., 37 , [*«]. l^ep. 6t. 

Limk^onb or chalk is pulverised, and classified, by sifting, 
into two grades: 1—1*5 mm. and 0*5—1 mm. diameter. 
I^nal parts of these are taken, and 80 ]^irts are mixed with 
20 parts of freshly slaked lime, containing 10 per cent, of 
aluminous fireclay, the whole being moulded with water. 
The bricks are fired at a high temperature, anti are said to 
possess great tensile strenj^h. If afterwards treated with 
water, the lime granules undergo hydration, and the pores 
become filled with hydnite, thus increasing the closeness of 
texture. By using limestone composed of 50 per cent, of 
CaO, 49 percent, of CO 2 . and 1 per cent, of other materials, 
together with u tirecUy approaching the composition of 
pure clay, the bricks will consist approximately of 94*7 
percent. CaO, 1*6 per cent. Al.jOj» 1*® SjOj, and 

1*9 per cent, supplementary matters. ^Joloraite with H — 7 
per cent, of clay, forms a good niw material, and the product 
is specially adapted for lining the clinkering zone in cement 
kilns.— C. S. 

Mortars ; E^rperiments on the Porosity of some — , and 
their Behaviour towards Sea- Water. Bied. Reunion, 
des Membres Franc- de T Assoc. Internat. pour I’essai 
des Materinux de Construction, Oct. 25, 1902, 5. 

’fiiK experiments were made to see whether mortars made 
with coarse or finely-groiind cement are more porous, different 
kinds of cements being used, mixed in various proportions 
with sand. After being gauged, the briquettes were first 
placed in ordinary water different periods, and then in 
a solution of calcium polysulphide for a time depending on 
their previous immersion, being iift»Twards placed in a 
solution of lead acetate for about ten minutes. Contrary to 
the general supposition, it was found that the most finely- 
ground materials are the least porous, and also that the use 
of too little binding material increases the porosity, GOO to 
700 kiU»s. per cb. in. of sand iK'ing the minimum for 
veraeut. — A. ( J. L. 

Mortars } E.i perintenis ou the Decomposition of . 

Bauch^re. Reunion des Membres Franc, de FAssoc. 
Internat. pour I’essai des Materiaux de Construction, 
Oct. 25, 1902, 6. 

lx one series of experiments, water saturated with calcium 
sulphate Avas made to filter through blocks of mortar made 
from fine sand and Portland cement or hydraulic lime 
containing v'ery little aluminu. None of the blocks showed 
any fissures, but the mortar made with cement stood the 
action of the calcium sulphate best. 

In two other series of experiments, blocks made with 
cement and lime, after hardening for five or six days in air, 
were placed up to one-third of their height in solutions 
containing, on the one hand, 0*07 grm. of calcium 
carbonate, 0*65 grm. of calcium sulphate, 1*08 grms. of 
sodium sulphate, 4*67 grms. of magnesium sulphate, and 
14*55 arms, of sodium chloride per litre, and, on the other. 
2*085 grms. of calcium sulphate per litre. The vessels 
containing the blocks were left in an exposed place, so as 
to give effect to the daily variations in temperature, the . 
water lo.st by ev ipoi ation l^ing replaced from time to time. 

The results obtained, show* that the mortars made with 
hydraulic lime were decomposed, and buckled shortly 
after their immersion, whilst those made with cement 
containing 7 to 8 per cent, of alumina, showed no sign of 
disaggregation under the same condition. — A. G. L. 

Puzzuolanas j Decomposition of — , hy Sea * Water, 
Bied. Reunion dcs Membres Franc, de TAssoc. Inter- 
nat. pour Fessai des Materiaux dc Constttiction, 25 Got., 
3 . , , , ^ 

Tm authox luw examined the action of. water oemtaining 
4*5 gems, of mogoesinm sulphate, 0*5 ^grtnv of calcium r 
snifter a ef endiom anlphate,: and tlfr gem* 
sodium chloride per litre— this representing the oempoeittod 


of (lodna water— on prisms cut front ^ interior, of a 
number of briquettes of different oomposltibn, which were 
broken after 15 days* hardening in sweet water^ Tliie 
saline solution was renewed every 48 hdurs. ’ The 
briquettes were made of pure ccinent, mixtures of cement 
with 1, 2, 3, or 4 parts of grit, cbiy, or tra^, and of 
hydraulic lime, and mixtures of this with grit, clay, or 
trass. It was found that the blocks of pur© cement or Umer 
stood the test well, as did also the mixtures of one part of 
cement with three or four parts of clay, wldle the other* 
mixtures were more or less rapidly decomposed, according 
to the proportion of trass or grit present. 

To show the extent to which tlie salt water penetrateoT 
the prisms, they were dipped first into a solution, of lead 
acetate, from which lead sulphate is precipitated on those 
places where there was calcium sulphate, and then into a 
solution of polysulphide of lime, which hlackons the lead 
salt. This reaction may not be used if any free lime Is 
present in the briquettes, as this also precipitated load 
salts. 

In another series of experiments, in which the salt 
solution was renewed less frequently, the only briquettes 
showing signs of <leeompositiou were those consisting of 
pure lime ; one part of cement and tliree parts of clay ; 
pure cement ; one part of lime and four parts of grit; and 
one part of cement and ft)ur parts of grit. — A. G. Jj. 

Knolish Patents. 

Stonct Artificial f Manufacture of . W. E. Evans 

London. From H. Crozier et Cie., Paris. Eug. Pat. 
4644, Feb. 24, 1302. 

SoFrLKMENT.MiY to F4ng. Put. 18,058, Sept. 6, 1899. See 
addition, dated May 31, 1902, to Fr. Pat. 308,548, Feb. 27, 
1901 ; this Journaf, 1903, 299. — W. U. S, 

DrickSf Tiles, and Terra-cotta n Apparatus for Making 
— . 1), F. Cooksey, Reading. Eug, Pat. 6601, 

March 18, 1902. 

To produce a sanded or glazed fac9, the articles are moulded 
as u.sual, and whilst plastic, subjected to an air-blast carry- 
ing sifted sand or a colouring or glazing material. The 
blast is spread out by means of a plate set at a suitable 
angle in its path. The surface of the article may be 
rendered softer by making small jets of water impinge on 
it during the action of the blast. The machine for carrying 
out the process is also claimed. — A. G. L. 

Building Blocks, Bricks, and other Ariiclcs ; Manufacture 

of . J. C. Sellars, Birkenhead. Eng, Pat 7647, 

April 1, 1902. 

Ahy suitable mineral waste materials, such as waste from 
quarries, mines, or shale beds, with or without the addition 
of ordinary sand or furnace slag, are ground to a floe 
powder and mixed with “air-fallen** hydraulic or ordinary 
lime and suificient water to form a stiff putty. After 
allowing this putty to stand for some lime, it is pressed or 
moulded into the required shape, either alone or mixed with 
Stones, &c., the articles so formed being then air-dried, and 
hardened by supplying water or a solution of silicate of 
alkali gradually in small quaniities for several weeks. 
Portland cement (5 to 10 per cent.) may also be added to 
the raw materials, and the articles made may be toughened 
by being steeped in a solution of tar, gum, ^lue, &c., in a 
suitable volatile solvent (or, in some cases, in an alkali). 
To expedite the chemical reactions occurring during the 
process, a current of electricity may be passed through the 
articles at anv convenient stage in the manufacture. 

-A. G. L. 

Muff,e Kilns for Fireclay, Impts. in and connected 

with — ri. E. Cliff, Leeds. Eng. Pat. 28,805, Dec. 81, 
1903 . ' 

AoNUMnitEof nuitfie kilns are connected together by mettne* 
of fluM, )So that the process of burning may ^ ^made 
coDtiouous, the waste beat from one muffle beiag used 
giv^ a preUnsioary. beating to ethers, whilst 4he: Etr 
necessary for ebrnbustion is heated /n its possaga tbfongb 
: kUns irhicb^ have been .fired recently. Qt^gas, or liqi^ 
fuel may be Jised.— A. G. L. . ■ v : * , . 
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Cement f An Improved^—, A. Laodrerlia and J. 

Cbipaux, Sille>le-Gai11auiiie, France. Kng. Pat. 28,810, 

Dec. 80, 1902. (Under Intemat. Conv., May 80, 1902.) 

Thk cement, which is to be used for the joints of steam and 
similar engines, consists of a mixture of about 50 per cent, 
of very Bnely-powdered schist, with about 50 per cent, of 
white lead, either alone or mixed with linseed oil, hempen 
threads being added during the mixing. Any argillaceous 
stone may replace the schist, and minium or oil alone the 
white lead.— A. G. L. 

United States PA;rENT. 

Stone, Artificial; Manufactw'e of . C. W. Stevens, 

Harvey, 111. U.S. Pat. 722,464, March 10, 1903. 

The liquid stone mixture is forced into a closed mould pro* 
Tided with a permeable wall, the liquid portion of the 
mixture being forced through the permeable wall, with or 
without the use of a partial vacuum on the other side. 

-A. G. h. 

X.-METALLUE(}Y. 

Steels ; Dilatation of Hardened . G. Charpy and 

L. Grcnet. Comptes rend., 136» [^]. *^2 — 91. 

Mild steels (carbon under 0*5 per cent.) hardened in oil 
or in water from temperatures between 700^ and 1,000” C. 
are unaffected in their coefficient of expansion. Steels 
containing from 0*6 to 1*0 per cent, of carbonate also 
unaffected when hardened in oil from any temperature, or 
in water from temperatures below 900” U. ; but when 
hardened in water from above 900^ C. the dilatation curve 
shows a contraction about 300° C. Steels eoutainiog 
above 1*0 per cent, of carbon behave similarly, but show 
contractions not only at 300° C., but also about 1.50° C., 
and exhibit also at 700° C. the ordinary contraction cor- 
responding to the critical point a^. These results are not 
satisfactorily explained by the usual hypothesis that 
hardening results from the carbon being retained in the 
state of solid solution, or the iron being in an allotropic 
form ; they require actions of quite different character 

— J. T. D. 

Steel i Theory of the Hardening of — A. Le C’hatelier. 

Comptes rend., 136, [11]» 664—667. 

The author points out that he has already iriven expression 
to the view, lately enunciated by Charpy and (irenet, that 
the theory of the hardening of steel wdiieh attributes it 
to the maintenance of the carlvon in solid solution, or of 
the iron in an allotropic form different from the form which 
is stable in the cold, is inadequate to account for the known 
pbenonienu of hardening. The only proved allotropic form 
of iron is the non-magnetic one, the existence of which 
has been studied in nickel- and manganese-steels, and 
which has at about 15° C., a coefficient of expansion 
almost double that of uou-magnetic steel. Hardening does 
not preserve the iron in ordinary steels in this condition ; 
but the transformation to the magnetic state occurs at a 
temperature, T', which is lower as the hardeuiug is more 
severe, and is accompanied by a dilatation of two-fold 
character: (1) that due to the normal transformation at the 
temperature of equilibrium ; (2 ) another, equal in magiii- 
tnde to and compensating for the excess of contraction, 
from the temperature of equilibrium down to T>, of the 
non-magnetic over that of the magnetic metal. The latter 
part of the dilatation will obviously bo greater, the lower 
is, that is to say, the more sudden and severe the 
hardening. These changes of state and dilatations are 
experience successively by the different parts of the piece 
of metal, which cool at different rates ; and to this is due 
the condition of intense internal stress chardcteri^tic of 
hardened steel. This theory of hardening still remains in 
accord with all the known facts ; and the recent results of 
Charpy and Grenet, as well as thecMrlier ones of Howe, 
seem to show that the influence oi carbon in the ^teel 
consists, first, in its tendency to lower the temperature of 
the aeee of transformation, and, second, in that it increases 
the intensity of the internal stresses produced.-— J. T. D, 


SteeU ; Theory of the so-called Rapid- and Natural Hard 
. J. Spailer. Chem.-Zeit., 1903, 27 , [ 1 «], 165. 

Rapid- and natural hard steels are alloys of iron with 
varying amounts of carbon and varying larger amounts of 
chromium, tungsten, titanium, molybdeuum, or boron. 
When forged and cooled in the usual manner, the steel is 
quite hard, but can be bored and filed by gno4l tools ; on 
the other hand, when heated to 1100° — 1200° C., and 
allowed to cool in cold air, or, first, quenched in a lead bath 
at 650° C., and then allowed to cool in cold air, it becomes 
harder than the best tool steel hardened in the ordinary 
way, and possesses the peculiar property — especially the 
rapid steel — of working (cutting, &c.) best at those tem- 
peratures at which the harderiiag carbon in ordinary hanl 
tool steel becomes converted into carbide carbon, whilst the 
steel itself begins to become soft and useless for turnings 
cutting, he. These steels arc used for tools, for rapid 
work, where the heit generated at the cutting surface is 
sufficient to heat the edge of the tool to a temperature of 
50n°— 600' ( '. ; under these conditions the edge of the tool 
becomes extremely hard, w hilst the other portion remains 
in the same condition as it was after forging, and can be 
cut with good tools. According to the author the explana-^ 
tion of this peculiar property of rapid and natural hard 
steel, is that the iron, chromium, tungsten, &n. are all 
present as carbide^, and in the steel aficr the normal forging* 
and cooling, the predominant constituent is iron carbide, 
which is relatively ^3ott, and thu.s ihe steel can be bored and 
filed. On heating to 1000°— 1 100° or 1 250° C., however, the 
iron carbide is decomposed, and tht^ carbon combines with 
the chromium, tungsten, &c., to form higher carbides, w hich 
latter then form the preponderating part of the steel, and 
as these carbides are extremely hard, the steel is sufficiently 
so for cutting-tools without special treatment in >vater or 
oil. Chromium carbide appears to be the most important 
of these hardening carbides. Various facts are given in 
support of this tluiory, among which niiv be cited the 
different behaviour of the cuitiug edges and the other 
portions of tools made of these steels, towards various 
reagents ; also tlie presence of chromium carbide in the 
cutting edges. — A. S. 

Steel; Spontaneous Decarburation of . G. Belloc. 

; Comptes rend., 1903, 136 , [8], 500 —501. 

i When a hard steel spring is rapidly heated in a vacuum, 
it becomes transformed into soft, grey metal which is 
non-sensitive to tempering. If, however, the steel be pre- 
viously heated for some time (20 hours) at about 55" 
by which means the occluded gas is driven off, no decar- 
buration occurs when the temperature is afterwards raised 
to above 800° C. It is to the occluded gases, then, that 
decarburation of steel is due. In the absence of these 
gases there occurs also a secondary action, namely, vola- 
tilisation of a portion of the iron ; the excess of carbon 
combines with the remaining iron, yielding a super-, 
carburated steel. — '1\ II. P. 

Nickel Steels: Variations of the Modulus of Elasticity. 

C. K. Guillaume. Comptes rend., 1903, 136 , [8], 498 — 

500. 

The author has examined samples of nickel steel contain- 
ing various proportions of nickel, in order to find out how 
their moduli of elasticity change as the temperature alters. 
Results of the measurements made, are given. Alloya 
which show practically no variation of this modulus at 
ordinary temperatures are useful in preparing all kinds of 
springs in which it is important that the effort or moment 
exerted shall be independent of the temperature. 

— T. H.P. 

Nickel Steel; Influence of Various Treatments on the 

Micro-structure of . L. Quillet. Comptes rend.^ 

1903, 136, [8], 502-^604. 

The author finds that the transformations undergone by 
nickel at^ on hardening, tempering, hammering, coolings 
cementation or decarbnration can be more readily detected 
by an observation of the micro-structure than by mechanical 
or magnetic teirts.-*-T. H. P. 
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dmalaamg. K. PaMhio. ^ J. tui*. Q®»-. 34, 

856—904. Cham. <!3entr., 1908, 1, [10], 869. 

ic orfer to fettle the qoeftion whether nteroary form* 
hemiosl compoaodf with xiDO, oadmiom, hUmath, lead, and 
in, the author determined the melting-point currcf of the 
malgans of thei^ metals^ measure! their electro-motive 
arces, and examined their micro -atmctcre. lie concludes 
liat no compounds are formed, but that mercury forms 
lechanical mixtures with zinc and bismuth, and isoinorphous 


iron and Tiitunum ; AUoy of . A. J. Hoeilg Now York,, 

Assignor to J. MacMaughton, Tahawus, N.T* U.S. Pat 
721.467, Fcbf 24, 120S. 

Tbk alloy contains not less than two, nor more than five 
per cent, of titanium, and some carbon, and is fusible at the 
fusing-points of iron and steel. Compare Kng. Pat, 35^2, 
1901 ; this Journal, 1901, 688. AlsoU.S. Pat. 700,244 and 
7ia,802, 1902 ; this Journal, 1902, 868 and 1587.— K. S. 


lixtures with tin, lead, and cadmium. — A. S. 

;ilver t Jnjluence of Bismuth on the Determination of , 

by the Crucible Test. K. Sander. XXIII., page 442. 

Enolisq Patents. 

hiquettes ; An Improved Process for Making , from 

Fine Comminuted MetaUiferous Matei'ials without Foreign 
Binding Substances. A. Rdnay, Budapest, Hungary. 
Eng. Pat. .5531, March 5, 1902. 

'hr metalliferous materials, in some cases after moistening 
rith water, are subjected to a pressure, applied progros- 
ively or on one or more sides, of about 1,000 atmospheres, 
[) form briquettes, which are then exposed to the action 
f combustion gases, at a temperature insufficient to fuse the 
laterials. — K. S. 

)re8 containing Copper; Treatment of — W. Payne 
and J. H. Gillies, both of Orange, New South Wales. 
Eiig. Pat. 19,03.5, Aug. 29, 1902. 
inr.pniDK copper ores are roasted, and then saturated with 
solution of ferrous sulphate, or ferrous sulphate and 
hloride, and, after addition of a small proportion of iron 
ulphide or sulphur, are subjected to a second roasting, 
/arbonatc and oxide ores are treated in the same manner, 
xcept that a single roasting suffices. The treated ore is 
inched and the copper precipitated in the usual way, the 
oitte liquors being used in saturating fresh portions of 
re.- E. S. 

[nii-Friction Mhals. G. G. M. llardiogham, London. 
From H. Pearse and E. F. Jevers, both of Las Barrancas, 
Csmpana, Buenos Aires. Kng. Pat. 8590, April 12, 
1902. 

KB U.S. Pat. 708,680, Sept. 9, 1902; this Journal, 1902, 
234.— E. S. 

line and other Metals ; Extracting , from Ores and 

the like. G. C. Marks, London. From The Waring 
Chemical Co., Webb City, Mo., U.S. A. Eng. Pat. 28,925, 
Dec. 31, 1902. 

EK U.S. Pat. 718,554, Jan. 13, 190.3; this Journal, 1903, 
47.— E. S 

United States Patents. 

r<m and Steel ; Cleansing and Improving the Quality of 

. F. C. Weber, Chicago, 111. U.S. Pat. 722,270, 

March 10, 1903. 

'he iron or steel to be improved, is melted, and a ** ternary 
oride *1 is added, in proportion chemically equivalent to the 
nparities present Or ternary and binary metal borides 
lay be added, with iron alloys, or with the basic metals 
f the said borides or alloys,” whereby the impurities are 
aid to be eliminated, and the metals of the borides 
Iloyed with the iron or steel. — K. S. 

Molten Iron ; Treating — — . H. Boderus, Hirzeohain, 
Germany. U.S. Pat. 721,282, Feb. 24, 1908. 

loLTRir slag is run into the mixing chamber of a blaat. 
iroaoe, fuel is added, the combostion of which maintains 
le slag in a molten condition. Molten iron is next intce- 
uced from the furnace, and also, with continued addldon 
f fnel, suitable purifying agenu. The molten iron may 
len be ran into moulds to form castings, the -faoilitation 
f this^roeesa being the object ^f the iiiTenti6n.--B. S. 


Steel. C. H. Halcomb, New York. U.S. Pat. 722,504, 
March 10, 1903. 

: Tuhbe descriptions of high-grade steel are claimed, all 
: containing less than 1 • 20 per cent, of carbon, and from 
i 6 to 15 per cent, of molybdenum. In addition to these 
j constituents, the second description contains from 2 • 50 to 
j 6 per cent, of chromium, and the third description the same, 

I but with less than 2 per cent, of silicon. — E, S. 

: Gold ; Preeipitatnig , from Cyanide Solutions. 

A. Prister, Gradisca, Austria-Hungary. U.S. Pat. 
732,455, March 10, 1903. 

{ To the acidified cyanide solution, a solution containing silts 
I of mercury and copper is added, with a small proportion of 
I the cyanide solution discharged from the ordinary zinc- 
i precipitation boxes. — E. ,S. 

I 

I Solder. W. D. Baldwin, Washington, Administrator to 
i H. W. Neild, decea'<ed, and F. Campbell, Kent, England. 

I U.S. Pat. 722,273, March 10, 1903. 

! See Eng. Pat. 4713, 1901 ; this .Journal, 1902, 976; and 
I Fr. Pat. 321,677, 1902 ; this Journal, 1903, 215. — E. S. 

i Smeltiffg {^Sulphide Ores] ; Process of — . E. Knudsen, 
Sulitjeliua, Norway. U.S. Pat. 731,31 1, Feb. 24, 1903. 

See Kng. Pat. 20,565, Oct. 14, 1901 ; this Journal, 1902, 
: 123.— E. S. 

Blast Furnace, li. Berg, Assignor to F. Wenig. both of 
; Pittsburg, Pn. U.8. Pat. 721,417, Feb. 24, 1903. 

! A noBH shell, having interior horizontal ribs supporting 
! fire-brick lining provided with channels, has openings into 
the furnace, wliieh is encircled by a main pipe in its lower 
part, connected with a source of compresied and cooled air, 
and having viilved branch pipes for supplying such air 
through the openings in the shell into the furnace. — E. S. 

Blast Furnaces; Apparatus for Preventing Top Explo- 

sions in . K. Berg, Assignor to F. Wenig, both of 

Pittsburg. Pa U.S. Pat. 721,418, Feb. 24, 1903. 

In order to cool the upper working parts of the furnace, the 
coke and ore chamber is provided with a “ delivery bell ’* 
and witli u pipe supplying to it compressed and cooled 
combustion gas derived from the smoke stack, the pipe, 
having, in its connection to the gas storage chamber, a 
pressure-rcuiuciug valve, so controlled as to simultaneously 
actuate the delivery bell and force out atmospheric air in 
the same, and prevent it from entering the furnace. The 
cooled gases are supplied to the chamber as the bell is 
periodically opened. See also the preceding ab.stract. 

— E. S. 

Metals, Metalloids, and Alloys / Producing and Refining 

. K. Straub, Nuremberg, Germany. U.S. Pat. 

721,638, Feb. 24, 1903. 

The raw metal, metalloid, or alloy, is heated in a tube or 
channel in a furnace, and the vapour is passed through a 
contiguous fused zone of a combination of the same metal 
Ac. with oxygen, and is condensed in a recess or mould 
beyond, formed io a loose, non-fused mass of the same 
combination, whence the condensed substance is withdrawn 
in a molten state. — E. 8. 

Almninium ! Alleys of , Producing. A. Manhardt, 

Vienna. U.S. Pat. 721,814, March 3, 1908. 

See Eoff. Pat. lM 08 «S 9 pt. 28, 1901 ; this JoturOfl, 1201, 
1219^B.8. > 
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MaHes [Capper"] ; Method of Converting . B. B*g- ' 

gal«j. Pictirbiirg. Pa., UJ3.A. U.8. Pat. 722,198, Match 8, 
1908. 

An air-blaftt ii supplied beneath the surface of a bath of 
molten copper, and near the close of the converting opera- 
tion, a flame is caused to Impinge upon its surface, and is 
so regulated as to maintain the temperature whilst drtring 
floating impurities to a suitable place for removal. — £. S. 

Fbrnoh Patents. 

CaeUlron, Semi- Steel, Iron, and Steel t Manufacture of 
. F. Bartos. Fr. Pat. 322,978, July 2, 1902. 

Molten iron in a cupola furnace is subjected to a blast of 
compressed heated air, simultaneously with the introduction 
of siliooii in crystals, which combines wiih the iron, and 
bums with development of much heat. — K. S. 

Steel and Othf^r Metals ; Process for Refining or 

Annealing . W. F. L. Frith. Fr. Pat. 322,980, 

July 5, 1902. 

8 bb Eng. Pat. 23,939, 1901 ; this Journal, 1903, 34. Also 
Eng. Pat. 13,352, 1900; this Journal, 1901, 1218. 

^ H. R. 

Oxidation during the Heating of Non-Precious Metals ; 

Process fur the Prevention of . M. Dunkelsbuhler 

and U. Wachwltz. First addition, dated July 10, 1902, 
to Fr. Pat 311,534, June 6, 1901. 

The metals to be united are rubbed with aluminium whilst 
in the form of plates or blocks of a certain thickness, and 
are then covered over with a thin sheet of aluminium, after 
which they are rolled to the desired thickness. If 
fduminium itself be one of the metals to be joined together, 
it is only the other metal that undergoes the process 
described. (See also Eng. Pat. 20,657 of 1901 ; this 
Journal, 1902, 176.) — G. H. B. 

Anti-friction Metal. The Francis Eyre Co., l^td. 

Fr. Pat. 322,883, July 8, 1902. 

Sek U,S. Pat. 708,580, Sept. 9, 1902; this Journal, 1002, 
1234.— -E. S. 

XI.-ELECTRO-CHEMISTRY AND 
ELECTRO-METALLUBGY. 

(^.) -ELECTRO-CHEMISTRY. 

Sodium Hydroxide; Electrolysis of Fused — . R, Lorenz. 
Zeits. f. Elektrochem., 9| [^]> 155—160. 

Le Blano and Brode in their paper on this subject (this 
Journal. 1902, 1235 and 1400 iubiit on the use of nickel 
electrodes, and maintain that the previous work of Sacher 
is vitiated through the use of iron electrodes. The author 
points ^out that Sacher investi^iated the conditions under 
which an iron anode becomes passive in fused caustic soda, 
and only worked under these conditions, the existence of 
which be tested before each sot of measurements by 
galvanometrio trials against an auxiliary electrode. More- 
over, Sacher found the same results as with iron electrodes 
when ho worked with electrodes of nickel, silver, and 
platinum. Sacher, working with a large and a small 
electrode, referred to the method o< Nernst and Glaser. 
Le BUno and Brode point out that Glaser’s large electrode 
was kept constantly polarised, while Sacher’s wa'i not ; but, 
as a matter of fact, when the largo electrode was anode, it 
behaved as an air-electrode,” analogous to a Nernst- 
Glaser electrode (as Le Blanc and Brode themselves have 
shown), and the “ kink-points ” in the carve of potential so 
. obtained, are rightly lm>ked on as measuring the tension of 
cathodic discharge. When the large electrode is cathode, 
it beains as an “air-electrode,” bat ultimately becomes 
pdarined with hydrogen, and the anodic discharge-point 
observed at the small anode is thoi^re messured against a 
hydrogen electrode. This turned flit to be almost identical 
with that found by other methods for the reaction H' + OH , 
and the inettaw of potential was not carried further. ^ 

T. D. 


Platinum t Electrolytic Svluiion of-—, with Alternating 
CwTente, B. Buer. Zeits. f. Blektrooheoi., 1903, 9, 
[12], 285—289. 

Platinum electrodes are not dissolved in sulphuric acid by 
alterosting currents of high frequency provided that the 
current intensity is the same in both directions and that air 
or oxidising agents are absent ftrom the electrolyte.— J . S. 

Chlorine and Carbon; Direct Combination of . 

W. V. Bolton. Zeits. f. Elektrochem., 1903, 9, [10]» 
209—210. 

It was shown by the author (this Journal, 1902, 483) that 
when an arc is maintained between carbon terminals in a 
large volume of chlorine, the chief product is hexachloro- 
cthane, C2Clj. By allowing the arc to act for six hours on 
chlorine contained in a small (half-litre) vessel, 0*25 grm. 
of a substance was obtained, which on analysis was found to 
be bexachlorobenzene, CJ^CIg. — J. S. 

Permanganic Acid; Electro-chemistry of . J. K. H. 

Inglis. Zeits. f. Elektrochem., 9, [11]» 226—230. 

Permanganic acid can be reduced to manganese peroxide 
and then to a manganous salt. According to Luther (this 
Journal, 1901, 1119), a definite oxidation-potential coire- 
I Bponfis to each of these stages, and the potential correspond- 
! ing to the complete reduction from permanganic acid to 
manganous salt is not necessarily the sum of ihese two. 
Bancroft obtained the value 1 * 76 volts from the potential 
which, he assumed, corresponded with this last reaction ; 
and Tower, who investigated very completely the reduction 
of manganese dioxide to manganous salt, obtained the 
figure 1*63 for the corresponding potential. The author 
has repeated Tower’s determinations, and has also made 
determinations of the oxidation-potentials corresponding to 
the. reductions MnO/ -► MnO^ and MuO/-^ Mu". Fr m 
his results the author concludes that the reactions — 

MnO/ + 4lP -* MnOj + 2H3O 4 3 J), and 
MnO.^ + 4H' Mir* + 2II2O +2^ 
e 

go on till such concentrations of MnO/, Mn", and H', are 
reached that the potentials due to all the three stages 
(MnO/->MnOj, McOj-^Mu", MnO/-^Mn'') are equal, 
so that the sumo potential should be shown, whether a 
j platinum or a manganese dioxide electroiie be immersed. 
He has not actually obtained this state of things, hut thinks 
that is because the required Mu" concentration is so small 
that the highly polari.«able platinum electrode cousiderably 
alters the position of equilibrium. — J. T. D. 

I 

I Pyrochemical Reactions ; New Method of carrying out 

. E. Rasch. Zeits. f. Elektrochem., 9, [8]» 162 

— 164 . 

i The present means of attaining very high temperatures 
1 are the electric arc between carbon poles, as iu Moissan’s 
j electric furnace, and the discharge of currents of high 
I tension. Th^* chief defect of the former lies in the stron^y 
j reducing atmosphere of the furnace, which makes other 
i than reducing actions almost impracticable ; and this 
I applies also to high tension discharge'*, for the electrodes 
are almost always of materials which at the high 
temperature of the discharge exert strong reducing 
actions. 

The author proposes in both these methods to use 
electrodes of oxidised substances such as magnesia, 
alumina, zirconia, thoria, &c., and to heat them artificially 
beforehand (as in the Nerost lamp) until their resistance 
is sufficiently reduced. Melted metallic oxides might be 
used in this way, and themselves be submiued, at the high 
temperatures attained, to the action of gases or other 
reageuts. — J. T. D. 

Alha/i Chloride Solutions ; Theory of the Electrolyeie Of 
— . F. Fovrster and E. MflUer. Vtl., page 417. 

Polaesium Iodide i Ekctrelyeis ^ Solutions of — 

F. Foerster and K. Gyr* VII.| page 418. • 
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EvaLMH Patbhw. 


Batttrif , Galvanic The H-Imt B'f Qeneretor 

Co lid . Edinburgh. Prom th« Halaej Electric 
^nerloor Co. of U.S.A. Eng. Pat, 28.806. 


Dec. aO, 1902. 

Thk battery his a removable cover which carries gearing 
to impiiri a motion to a porous revolving electrode formed 
as a receptacle for containing a depolarising liquid, and 
which is placed with a fixed electrode in an exciting fluid. 
Or the movable el^trode may be surrounded by a porous 
cup containing depolarising solution, and immersed in an 
exciting fluid. (See also U.S. Pat. 719,659, 1903; this 
Journal, 1903, 804.)— G. H. R. 


Plate ; Storaye Battery , and Method of making the 

same, P. A. Newton, London. From C. Coster, Now 
York. Eng. Pat. 334, Jan. 6, 1903. 

SebU.S. Pats. 717.607, and 717,608, 1903; this Journal, 
1903. 148.— G. H. B. 


Conductors} Flexible Electric . Siemens Bros, and Co., 

London, and W. Dieselhorst, Old Charlton. Eng. Pat. 
4357, Feb. 20, 1902. 

Thk conductor is made up of fine copper wire covered with 
HD incombustible material, such as asbestos, over which 
is wound one or more lavers of non liygroncopic material as 
described in Eng. Pat. 8813 of 1894. Tne whole is covered 
by another layer of asbestos, and is suitably protected by 
armouring. — G. H. R. 

Innulating Materials or Compositim. F. Ibisenau, 
Amsterdam. Holland. Eng. Pat. 8071, April 7, 1902. 


Skk Fr, Pat, 320,198 of 1902 ; this Journal, 1903, 84. 

— R L.J. ♦ 


Ozone} Production of . J. F. Hoyne, Dublin. 

Eng. Pat. 2174, Jan. 27, 1902. 

OzoNK is produced by a brush discharge in a generator 
consisting of a series of glass tubes through which the air or 
oxygen to be ozonised, is forced by means of a fan. The 
tubes are connected in series by short lengths of rubber- 
tubing, and water is circulated through them to cool tht-m 
and prevent cracking. They are each provided with a 
central conductor counected to a terminal on the outer 
casing, and with a spiral conductor on the outside, wound 
with a relatively smill section, so that spaces a-e formed 
which do not make contact with the tubes, and au effective 
brush-discharge results. A rcceiyer is arranged round the 
positive poie of the cell for the reception of the oxygen 
given off, which is conducted to the fan casing, and is 
propelled with the air through the glass tubes in which the 
oxygeo is subject to discharges, for its conversion into 
ozone. — G. H. R. 


Ozonisers. A. Vosmaer, Watergroafsmoer, and A. Lebrel, 
Utrecht, Holland. Eug. Pu\ 6642, March 18, 1902. 

In order to prevent the formation of an arc, and to assist 
the production of silent dischirges in ozonisers, a condenser 
is mounted in shunt iu the secondary circuit of a trans' 
former which is connected with the ozonising apparatus, 
and one or more choking coils are joined up to the terminals 
of the secondary circuit.— G. H B. 

Graphite or other Forms ; Process and Apparatus for 

Converting Carbon into A. B. F. Ludwig. Eng. 

Pat 5482, March 5, 1902. VII., page 420. 

Liquids [IFttter] ; Electrical Purification of . 

G. G. Marks from C. McC. Chapman. Eng. PaL 1835, 
Jan. 19, 19U8. XVlll. B., page 436. 

United States Patent, 

Battery ; Reversible Galvanic — «>. T. A. Edison, 

Llewellyn Park, N.J. U.S. Pat. 721,682, Mareh 8, 
1908. 

In a reversible battery with an Elkaline eleetyolyte the aotive 
material of the depolarisiiig eleetrpde. oonsists of nickel 


hydroxide, whilst that of the oxiditab!e element is oompOMd 
of cobalt which ii oxidised on discharge, m*zed with 
metallic mercury and metallic copper to preserve elcotrloal 
contact between its particles.— G. H. K. 

Febnou Patents. 

Anode ; Rotatory — , for Electrolytic Baths. 11. Welte 
and F. Riegger. Fr. Pat. 322,953, July 1 1, 1902. 

Tub anodes consist of a plate fastened at its upper 
part to a shaft supported freely by a copper bar placed 
above the electrolytic tank. The shaft turns in a socket 
attached to the copper bar, being supported by a fixed cup 
witn ball bearings, and is mo veil bv any motive power by 
means of toothed pinions and a shaft also supported by the 
copper bar, so that two aitjuccnt anodes iu»n inversely 
to each other in the bath, preserving au uniform eoucentra- 
tiou throughout it, and freeing it from foreign bodiM. 
A lead pipe, insulated to prevent anv depi»sit8 on its 
surface, passes through the tank to heat the bath when a 
certain temperature is requisite to effect deposition. An 
electro-magnet placed below the tank attracts any foreira 
or magnetic bodies, and causes them to deposit on the 
perforated ribs and grooves which form the bottom of the 
vessel. One form of anode consists of a cylinder with 
projecting ribs, the edges of which are coated with a varnish 
to protect them from the action of the electrolyte, and to 
prevent them from wearing away. — 0. 11. 11. 

Hydro rylamine } Electrolytic Manufacture of , with 

the siumltaneous Produt lion of (Chlorine, LiCompagnio 
Parisienue do Couleurs d’ Aniline. Fr. Pat. 322,943, 
June 18, 1902. 

NiTttio or nitrous ncids, or their salts or other derivatives, 
are electrolysed in the presence of hydrochloric acid, with 
or without the addition of a metallic salt. -G. H. R. 

(J3.)— BLECTRO-METALLITHGY. 

Copper and Nickel / Electrolytic Production of — — , from 
Copper^ Nickel Alloys [a/^o Pigments^. V. Kfigelgen. 
Zeits. f. Elekirochem., 1903, 9, [12j, 239 — 243. 

The author briefly describes Ulke’s process for the electro- 
lytic treatment of copper-nickel alloys (this Journal, 1902, 
486, 779) and then gives a full account of tue process worked 
out by Gunther iu B irchers’ laboratory. 

The alloy treated, contained 26*43 p r cent, of copper, 
50*18 per cent, of nickel, and 21*23 per cent of iron, 
together with small amounts of sulphur and carbon. Two 
anodes of this alloy were suspended in an electrolyte con- 
taining 88*4 gnus, of copper and 62*7 grms. of free 
sulphuric acid per litre. The copper was deposited on a 
sheet copper cathode placed between the anoles and about 
5 cm. distant from them. 

So long as the concentration of the copper in the electro- 
lyte exceeded I per cent., the solution was simply agitated 
by means of a current of air led through it. Circulation of 
the electrolyte was, however, adopted, when the amount of 
copper present, fell below 1 per cent. At Hrst an E.M.F. 
of 0*56 volt was required, soon rising to 1*16 volts. The 
curreot-efficieucy was 95 — 97 per cent, of the theoretical, 
the current density being 175—200 amp. per s mare metre. 

Electrolytic copper of best quality was obtained (99*97 per 
cent, of Cu and 0*C5 per cent, of SiOj). It is n<»t advisable 
to continue the eLcirolysis much beyond the ooiiu at which 
the copper in the electrolyte has been reduced to 1 per cent. 
With care, however, an I, If neces-^ary with a lower current- 
density, a good non-Hpongy deposit of copper may be 
obtained with as little as 0*5 per cent, of copper in the 
electrolyte. 

Since the amount of copper contained in the anodes is 
insufficient to supply the total amouut of copper deposited, 
the difference must be made up by supplying a liquor rich 
in copper sulphite but which may also ijomain uickel and 
iron ns impurities. Such a liquor is ensrly obtained in 
practice ; it should not contain too much f#ee acid. 

The remainder of the copper must then be sepaiated from 
the electrolyte by chemical means, iron and finely -divided 
nickel may be employed for this purpose, but the anthor 
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considers preclpitaitoii by hydrogen salphide the cheapest 
and simplest method. 

After the removal of the copper the liquor now contains 
the nickel and iron. In order to separate these, recourse 
may be had to Borchers* process which consists in the 
addition of ammonium sulphate and crystaltiHing out the 
nickel Rraroonium sulphate. If the ratio of iron to nickel 
be 1 : 15, this may be accomplished easily aud almost quanti- i 
tatively, and even when the ratio rises to 1 :2, over 90 per i 
cent, of the nickel can be obtained. The presence of free j 
sulphuric acid is necessary aud the iron must be in the i 
ferrous state. i 

Experiments were then made on the production of nickel ' 
by electrolysing solutions of nickel ammonium sulphate | 
using insoluble lead anodes. At the ordinary temperature ' 
the nickel obtained was unsatisfactory. At 70*^ C., however, j 
nickel of good (juality was obtained, the electrolyte con 
taining 0*3 per cent, of acetic acid. With a current- 
density of 200 amperes per square metre, the initial E.M.F. 
required was 3 — 5 volts, hut this gradually rose tinlil, after 
8 — 10 hours* duration, an K.M.F. of 5 — 6 volts was necessary. , 
The increase in the E.M F. required, it ascribed to the ^ 
formation on the lead anode of a badly conducting crust 
consisting of a mixture of load peroxide and lend sulphate. 

The current efficiency was also low. In Oilnther’s ! 
opinion the electrolysis of nickel ammonium sulphate j 
solution is unsuitable for the technical production of nickel j 
chiefly on account of its low solubility. Solutions con i 
taining only I per cent, of nickel are apt to crystallise out 1 
on a Bligbt alteration of temperature. 

It is therefore suggested that if nickel ammonium sulphate 
be produced in the process, it should be converted into 
nickel sulphate, cure being taken to recover the ammonia. 
The nickel sulphate solution is then to be electrolysed, using 
soluble anodes together with a suitable electrolyte in the 


Other experiments which are given in detail gfave similar 
results. In all cases nickel of good quality was obtained, 
the oorrent efficiency being satisfactory and the E.M.F. 
required being moderate. The bye-products or pigments 
comprising lead sulphate, lead chromate, white lead, 
Malachite Green, zinc white, lithopone, &c. in all cases 
were unsatisfactory from one reason or another, but this 
Gflnther believes to be due to errors in the conditions of 
experiment. 

In a further set of experiments the pigments were pre- 
cipitated in a separate vessel outside of the anode com- 
partment whereby some of the difficulties were overcome. 

Altogether about 1,000 grms. of nickel were deposited on 
two cathode plates, the thickness of the deposit being 
10 mm. ill general and 15 mm. at the edges. An analysis 
of the deposit showed it to contain 99 • 90 per cent, of Ni, 
together with traces of iron, copper, and an insoluble 
reddiie. - J. S. 

English Patknts. 

Iron, Steel, Nickel, and the like ; Manufacture of . 

It. W. Wallace, London. Eng. Pat. 7352, March 26, 

1902. 

Tiik. electric furnace has an open hearth with an inclined 
bed, the lower part of which is provide<l with a lining of 
carbon blocks, or of magnetite, with or without a small 
amount of carbon, forming the cathode over which the 
reduced metal a^cumulules. Annd»'s composed of blocks of 
part of the ore to be reduced, eombiiied with sutfieient 
carbon to give conductivity, arc fed into the furnace, good 
contact between adjacent blocks being secured by hydraulic 
or other means, and the remaining ore to ho reduced being 
fed id the usual manner into the furnace around the anodes. 
One or more additional electrodes may be employed above 
tli§ pool of molten metal to strike an arc so as to maintain it 


anode compartment. 

In carrying out this process special attention must be paid 
to the following points : — 

1. The conditions of experiment must bo so chosen that a 
good deposit of nickel is obtained. For this purpose a high 
current-density must he employed and the electrolysis 
must bo curried out at a high temperature. 

2. The products occurring or formed at the anode must 
not interfere with the chemical process at the cathode. 

3. The anode and the electrolyte in the anode compart- 
ment must for technical reasons bo cheap, and the product 
formed must find a ready market at a price which at least 
covers its cost of production. 

Details of experiments are given in which the soluble 
anodes employed, were lead, Clipper, and zinc. Various 
electrolytes were employed in the anode compartment 
comprising sodium chlorate, sodium sulphate, sodium 
chloride, sodium chromate, sodium bichromate, caustic 
soda, &c. The principle underlying the process in which 
a soluble anode is used is that one salt is employed for the 
purpose of dissolving tbo anode while another salt acts as 
a precipitating agent. For example, when a lead anode is 
us^ in conjunction with an electrolyte (in the anode com- 
partment) consisting of sodium chlorate as dissolving salt | 
and sodium sulphate as precipitating salt, the whole electro- | 
chemical pnKjess is represented by the equation— j 

Pb 2NaC10, + Na^SO^ + NiS 04 « 

PbSO^ + Ni + 2NaCl03 + Na3S04, 

It will thus be seen that the dissolving and precipitating I 
agents are always regenerated, provided that the sodium { 
sulphate is produced or regenerated in the anode compart- I 
meat. This, however, is apparently not the case. Sodium | 
sulphate tends to accumulate in the cathode compartment | 
and only 50 per cent, is regenerated in tbe anude part of | 
the cell. Nickel of good quality was obtained, with a 
90 per cent, current efficiency, but the lead sulphate was 
not always pure white. When sodium chromate was used 
as the precipitating agent, a good odflel deposit was formed 
with the same ourrent-efficienoy^ tbe current density being 
175^00 amperes per sq. metre, and the E.M.F. 2*5— d'S 
voltsv The pigment obtained however, was not satisfactory, 
and was usually oontaminated with lead sulphate. 


in a fluid condition. — G. 11. K. 

Iron } FAectrolytically Coaling with Zinc. 

E, Goldberg, Moscow. Bog. Pat" 7923, April 4, 1903. 

For this purpose a compound containing nitrogen attached 
directly or indirectly to an organic radical is added to the 
electrolyte. — G. 11. U. 

United States Patenj'S. 

Furnace t Electric ■ P. L. T. Heroult, La Praz, 

Assignor to Soc. Electro-Metallurgique Fran 9 aise, Froges, 
France. U.S. Pat. 721,703, March 3. 1903. 

A CRUCIBLE adapted to carry a bath of molten metal has two 
electrodes supported above it and connected in series. A 
voltmeter is in shunt between one of the electrodes and a 
con'] ucior, consisting of a rod passing through the refractory 
material of the crucible and projecting outside and inside 
of it, 80 that the portion of the rod which is melted is 
replaced by molten material, svhicli tills up the space, and 
thus ensures good conductivity. — G. H. R. 

Furnace ; Electric . A. A. Shade, Assignor to E. H. 

Moore, Chicago, III. U.S. Pat. 722,411, March 10, 
1903. 

The furnace has a passage slopini; from the upper to the 
lower end of it, and provided in its I oltom wall with a 
trougii like depression, through which the material to be 
acted on passes by gravity. A number of horizontal elec- 
trodes, consisting of detachibly-jointed sections, extend 
into the passage with their inner ends located above the 
bottom of the trough so as to form a number of arcs in the 
passage, and each pair of electrodes is provided with 
a magnet for deflecting and elongating the arcs into the 
depression towards the material as it passes successively 
between the pairs of electrodes. A spout connected with 
the lower end of the passage projects outride the furnace 
for the withdrawal of the molten material from it. Rotating 
shafts, mounted in hearings supported on the furnace walls, 
are provid^ with screw-threaded sections, which mesh 
wi b the spiral elevations and grooves on one side of each 
electrode, and feed the latter into the passage as they are 
consumed. Brackets on tbe outer Walls of the furnace 
support the eieetrodes. the rotation of which is prevented by 
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interlookiog oonneotioni arranged longitudinallj between 
them and the brackeU. A spiral conveyer feeds the 
material to the upper end of the pasjuigo, and means are 
provided for heating the material while passing through 
the conveyer, aud pipes deliver a burning mixture into a 
passage for a further heating before it reaohes the elec- 
trodes. The conveyer is surrounded by a chamber, between 
the walls of which and the conveyer-shell a number of 
radial partitions extend, dividing it into several compart- 
ments, some of which communicate with each other through 
openings in certain of the partitions, and one of them 
has :in exhaust passage for discharging the gas from the 
chamber. — G. H. K. 

Iron; Process of Reducing ,from its Ore. M. llu- 

thenburg, Philadelphia, Pa. U.S. Pats. 72*2,253 and 
?22,234, March 10, 1903. 

The comminuted ore is delivered continuously, by me- 
chanical means, from a shelf located in the upper part of a 
furnace, into the lower and more highly heated part thereof, 
until it reaches the base, where the particles form a path 
for an electric current, and the metal, reduced from its oxide 
(without fusion') in the upper zones, is thereby fused, when 
it may be tapped. (See Kng Put. 13,807, July 8, 1901; 
this Journal, 1901, 1218. Compare also U.S. Pat. 720,490, 
1903 ; this Journal, 1903, 309.)— E. S. 

Silver Plating or Gilding Process. J. Schiele, Brussels. 
U.S. Pat. 722,148, March 3, 1903. (See Eng. Pat. 9438, 
1902; this Journal, 1902, 917.) -G. H. U. 


XII.-PATS. OILS. AND SOAP. 

Fattg Acids ; Action on — — , of Metals at High Tempe^ 
ratures. A. Hebeit. Comptes rend., 136. [1 1 ]♦ 683 — 
684. 

Tub author has extended his experiments (see this Journal, 
1901, 513), aud hnds that oxidisablc metals in general 
(sodium, magnesium, aluminium, iron, tin) give similar 
results to zinc when heated with fatty acids of high mole- 
cular w'cight, while less oxidisable metals (copper, silver, 
8f:c.) appear to he without action. Unsaturated acids 
(olein) gave similar products to those obtained from 
saturated acids. It is probable that (as observed by Jahn 
in the ca.se of fatty acids of lower molecular weight) 
ketones are formed as intermediate products ; for though 
the author was unable to isolate sttarone, when treating 
stearin with zinc in vacuo at as low a temperature as 
possible for reaction, yet stearone itself when heated 
with zinc yielded the same products (hydrogen, carbon 
dioxide, and olefines higher and lower in the series than 
Cig) as did stearin. — J. T. D. 

Glycerides of Fatty Acids {Simple and Mixed) ; Syntke- 

Heal Preparation of . F. Guth. Zeits. filr Biol., 

44 , 78. Biochem. Centralbl., 1903, 1, [5], 181—182. 

Prior to the author’s work only simple glycerides of fatty 
acids have been synthetically prepared, but he has now 
prepared both the simple and mixed glycerides of butyric, 
iso-hutyrio, oleic, palmitic, and stearic acids by the use of 
new methods. The mono- and di -glycerides of these higher 
fatty acids were obtained by treating the respective sodium 
salts with mono-ehlorbydrin, a-dichlorbydiin and iS-dibrom- 
hydrin, whilst the triglycerides were prepared by heating 
the diglycerides under greatly reduced pressure with the 
corresponding fatty acids, and also by treatment of the 
sodium salts with tribromhydrin. The compounds obtained 
by either method agreed in their physical and chemical 
properties. 

Mixed glycerides containing stearic and palmitic acids 
and also glycerides containing certain higher fatty acids 
and benzoic acid were prepared in an analogous manner. 

In almost every instance the melting polnte of the 
glycerides were higher than those of the fatty acids 
^ployed, a result that is contrary to the experienoe of 
Bcrihelot. The phenomenoii of double melting point (this 


Journal, 1809, 377» 590, 693) was never shown by the 
synthetical crystalliue triglycerides. The author has 
noticed that when two meltmg points arc observed, heat is 
liberated at the moment of the tirst meltiug, and hence 
attributes the so-called double melting point to an over- 
cooling of the substance, which has solidihed after melting 
without again becoming crystalline. (See this Journal, 
1901, 1003, 1121.)— C. A. M. 

Oleaginous Seeds ; Presence of Saccharose in , and its 

R6le in the Formation of the Oil. C. Vall6e. J. Pharm. 
Chim., 1903, 17, [6], 272—277. 

By the use of Bourquelot’s method (this Journal, 1902, 
1244) the auihor has succeedetl in identifying saccharose 
in all the oleaginous seeds that he has examined. 

The following results were obtained : — 

SaccLaro... | 


Sweet almonds 
Bitter almonds, 

Castor 

Purapkin' 

FistJiohios 

S(«iam6 

Indian berries , 


l*cr Cent. 
2-97 
201 
I'Ol 

r:i7 

U'('4 

(nil 


Per Cent. 
O'OO 
0-12 
012 
0*12 
0*20 
0*14 
1 * 0.5 


(See also this Journal, 1903, 149.) — C. A. M. 

Olive Oil ; New Process of Extracting — . A. Funaro. 

Siu*/:. Sper. Agrar. Ital., 1902, [11 — 12], 916— 921, 

In 1899 A. Kuess devised a process (Fr. Pat. 291,559) of 
extracting the whole of the oil from olives in one operation. 
The olive pulp was treated with an equal weight of alkali 
carbonate solution (3® B.) at a temperature of 60° C., an 
emulsion being thus produced, from which the cellulose and 
gums were precipitated by the addition of a strong aqueous 
solution of alum. The separation was accelerated by the 
passage of an electric current, and a residue containlDg 
only a small proportion of oil was left at the bottom of the 
vessel. 

The author has tried this method on a large scale at 
Monastier, in Tunis, hut states that he has been unable to 
obtain satisfactory results by following the directions of the 
patent. By adopting, however, certain modifications in the 
temperature, strength of ley, and in the machinery, he 
has been able to render the new process practicable, and 
has taken out patents in Italy and Tunis (1903) for the 
modified method. 

The olives are first crushed to a fine homogeneous pulp, 
the virgin oil that exudes being collected. Towards the 
end of the grinding, the pulp is moistened with a very 
dilate solution of sodium carbonate, and is then transferred 
to large vessels containing the dilute alkali lye, the tempe- 
rature of which is not allowed to exceed 40° C., so as to 
prevent saponification. The mass is agitated by the intro- 
duction of air under pressure (Fr. Pat. 507, of 1902). 
After 6 hours of aeration the contents of the vessels are 
allowed to stand, and the oil and pulp rise to the surface in 
the form of an emulsion. This is treated with a very 
dilute solution of alum, whilst compressed air is introduced 
and an electric current passed through the liquid. After 
an agitation of some hours the liquid is allowed to stand for 
half a day, when the extractives and colouring matter will 
be found to have been carried down by the precipitated 
alum. The superficial layer of oil is then washed with 
water and filtered. The deposit in the vessels contains at 
most 4 to 5 per cent, of oil calculated on the dry pulp, and this 
can be readily recovered for soap manufacture by treatment 
with a hot soda ley. 

The olive oil obtained by this process is of a umforoi 
quality. It has a very slight odour and colour, and unlike 
the ordinary southern oils, does not solidify when chilled. 
It U quite free from acidity, and remains perfectly neatral 
on keeping. It is, however, wanting in flavour, and in 
particular hicks that more or less sharp taste that charae- 
terites olive oils extracted by the usual process. Notwith- 
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ttaD^Dg this it has already been commercially succeasfbl 
in the North of France. 

In illustration of the yields by this process in comparison 
with the ordinary method, the author gives the following 
typical example: — The olives used hud the following 
composition: — Oil, 26*86; water, 39*75; and cellulose, 
pulp, &o., 33*40 per cent. The oil separated by the new 
process was 25*15 per cent., whilst the sediment contained 
an additional 1 per cent. Treated by the ordinary method 
of expression the same olives yielded the following 
results : — Oil of the first and second expressions. 19*25 per 
cent.; huiUs d'enfer^ 1*0 per cent. ; and marc oil, 3*40 per 
cent. ; total « 23*65 ptr cent. 

Control experiments made by llertain 9 hand gave the 
following results ; — Kdible oil, 22*6, and marc oil, 1*2 per 
cent, by the ordinary method ; as against 25 * 9 per cent, of 
oil by the new method. 

In addition to this advantage of about 8 per cent, of 
increased yield in favour of the new method, it has the 
further advantages of the suppre^siou of hydraulic presses 
and the reduction of manual labour. In the factory at 
Monastier, 6,000 kilos, of olives can be treated daily by 
five workmen and one engineer. 

The method can also be applied to the extraction of other 
edible oils. — C. A. M. 

English Patent. 


Soapt containing Petroleum ; Manufacture 8od6t^ 

Daum and Co. AddittoUi dated July 80, 1902, to Fr . Pat, 
820,825, April 22, 1902. 

Tun use of paraffin wax melted into an intimate mixture 
with a suitable proportion of soluble glass is claimed. 
(This Journal, 1903, 150.)-C. A. M. 

XIIL-PIGMENTS. PAINTS. RESINS. 
VARNISHES: INDIA-RUBBER. Etc. 

(^.)_PIGMENTS, paints. 

Copper and Nickel; Bleclrolpltc Production of -.from 

Copper-Nickel Alloys [Electrolytic Production of 
Pigments^, v. Kflgelgen. X I. B., page 425. 

» 

English P4tent. 

Paints; Anti fouling , Jor Coaling Vessels and other 

Ohjecis. A. J.‘ Boult, London. From the Denney 
Galvanic Paint Co., Cape Charles, Virginia, U.S.A. 
Eug. Pat. 27,639, Dec. 15, 1902. 

In this paint, which is stated to have no injurious effect 
upon metallic surfaces, the proportion of mercury is com- 
paratively small owing to the absence of substances that 
would neutralise its action. (See U.S. Pat. 715,763 of 
1902; this Journal, 1903, 102.) — C. A. M. 


Esters of Fatty Acids; Process for the Decomposition of 

. W. Coiiiwtein, Charlottenburg, Germany. Eng. i 

Pat. 22,111, Oct. 10, 1902. ’ 

Thk esters are subjected with or without previous emulsifi- 
cation, to the action of the fat-decomposing enzymes of 
plants in the presence cf an acid or an acid salt. (See ibis 
Journal, 1902, 1541.)— C. A. M. 

French Patents, 

Oil ; Method and Apparatus for Recovering--— [from 
Condensed Steam], C. Kreiner and H. Schilling. Ad- 
dition, dated June 13, 1902, to Fr. Pat. 312,786, July 17 
1901. 

The separation of the oil is effected by the introducti<»n of 
bubbles of gas or air into the tube receiving the condensa- 
sation water, whilst the top of this tube, which is surrounded 
by a tank receiving the separated oil and water, has a 
horizontal ledge to prevent oil from being carried down to 
the bottom of the tank with the water, (See also Eng. Pat. 
14,603 of 1901 ; this Journal, 1902, 917.) — C. A. M- 


French Patent. 

Oil Milhflorine'*) for General Use in Painting; 
Manufacture of — — . E, Bourreau. Fr. Pat. 322,989, 
July il, 1902. 

An oil intended to replace linseed or poppy oil as a medium 
, for paint, and consisting of a mixture of rectified inineial 
i oil, colophony, colza oil, and coitoii'Sced^ oil. It is stated 
i to mix perfectly with zinc white, and to give solid effects in 
1 outdoor work. — C. A. M. 

(^.)- RESINS, VARNISHES. 

Resins ; Iodine, Saponification,, and Acid Values of 

certain . A. Rudling. Cheni. Rev. Fett- u. Harz- 

Ind., 1903, 10, [2J, 51—53. 

In the subjoined table of results obtained with different 
resins employ ed in the spirit varnish manufacture, the iodine 
value was determined by d»S8olving 0*5 to 1*0 grm. in 
25c.c. of alcohol with 10 c.c. of chloroform, and titrating 


• 


Sutistanco 

Iodine Value. 


Saponification Value. 


Acid Value. 



Water. 

in solution 
in 

Alcohol. 










— , 

— 

Resin. i 

1. i 2. i 

; 1 

'■j 

4. 

1. 

2. 

3. 1 4. 

_ 1 

1 

2. j 

! 

4. 

i 

Stick-lao 

Sood'lftc 

Shellac (button-lac) 

Yellow acaroid (xanlhor- 

Per Cent. 
3-79 
ii*fi.3 

2 -do 

ft* 05 

Per Cent. 
14*40 
10*69 

3*10 

0-93 

WO ^ IC’fl 
7*6 , . H*7 
22*2 2-2*6 
176*2 I'-’O-O 

19' a 
8*6 
23*3 
188*6 

8-0 

3-6 

19*0 

1600 

212*8 
218*4 
204*4 
98 0 

•221 2 
224*2 
208*6 
103*8 

260*1 226*8 
251*9 : 224*0 
215*3 1 212*8 
104*9 ! 106*0 

89*2 
63*0 1 
68*8 * 
82*3 

40*7 

64*6 

60*0 

87*1 

47*9 1 
61*1 ! 
61*9 1 
88*1 1 

56*0 

56*0 

64*0 

64*0 

rhea) resin. 

Yellow acaruld rosin (Ade- 

4*50 

3*53 

176*2 184*5 

191*5 

160*0 

100*8 

105*5 

109*5 106*0 

67*2 

70*3 

73*0 

67*0 

. . ..r. 1 

Yellow aoaroTd resin (Vic- 

4*40 

0*88 

175*0 i 183*0 

184*7 

100*0 

1 

156*8 

164*0 

165*5 * 176*4 

72*8 

76*1 

76*8 

84*0 

toria). 

Red aoarcid resin 

Sandarao 

Manila (spirit soluble) 

Manila (hard) 

White French resin 

American resin 

Venetian tnrpmUinc 

' 4*00 

2 90 

1 2*19 

1 1*68 

! 0*89 

1 0*75 

6*26 

0*54 

2*30 

3*39 

0*10 

0*20 

;l 104*5 ' 172*9 
, 91*8 ; 93*6 
i' 106*0 ; 108*2 
i 86*0 87*4 

137*1 138*2 
122*0 122*9 
lte*5 

183*1 

94*2 

110*8 

90*6 

138*3 

123*2 

166*7 

98*7 

91*0 

6P4 

162*4 

18/-6 

215*6 

177*8 

182*0 

121*8 

i 67*7 
166*7 
191*0 
‘219*3 
' 179*2 
: 183 4 

1 71*7 i 106*0 I 
166*7 i 170*8 1 
1 196*2 i 187*6 
!227*1 

.179*4 .. 

183*8 . .. 

18*6 j 

I 187*2 ! 

136*6 
! 138*9 
! 169*7 
167*9 

1 73*9 

19-4 

140*0 

1 139*6 

1 141 3 

1 171*0 
1169*1 

i 

20*6 ! 
140*8 i 
142'8 
146*3 i 
171*2 
169*4 i 

25*0 

187*8 

160*0 

(genuine). 

Venetian turpentine 

1 .. 


109*6 



117*6 



1 103*0 

! 22*4 

•• 

•• 

(spurious). 

Elemi 

j 0*2 

0*1 

; 88*6 , 83*7 

1 

j 83*8 

•• 

28*0 

j 28*0 

j 28*0 ; .. 

j! 22*4 


22*4 

•• 


1.— Crude resin, 2 .— .\nhydrous sample. 3.— Auhydroiw sample free from mechanical impurities. 4.— Resin separated from alcoholle 
solution by means of steam, and dri^^s^ 100® C. 


after tix hours. The saponification valae was determined 
by boiling I grm. of the resin for 15 minutes with 25 c.c. of 
N/9 potassium hydroxide solution under a reflux condenser, 
then diluting the liquid with lOo c.c. of alcohol, and titrating 


with standard acid; and the acid value by hoilinp 1 grm. of 
resin for five minutes under a reflux condenser vrith^ 100 c.c. 
of 96 per cent, alcohol, and titrating the liquid when 
cold.— 0. A. M, 
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UniTiaD Stjltwh P^tbht. 

CUammg Smooth [Vamtihed] Sur/actsj CompoiUion for 

. M. Peryer, Christohttrch. New Zealand. U.S. Pat. 

7S2,454, March 10, 19uS. 

Tub composition consists of fire-clay, whiting, common 
salt, borax and potassium carbonate, to which sugar may 
be added.— E. 8. 

(C.)— INDIA-RUBBER, &o. 

Caoutchouc j Cold VulcanUaiion of . F. Boegel, 

Altmting, Upper Bavaria. Ger, Pat 139,829, June 19, 
1901. (;hem.-Zeit, 1903, 27i [2^], 254. 

SuLPHUK chloride is diluted with a light, but not volatile 
mineral oil, of sp. gr, 0* 835— 0*8.5, such as vaseiin oil, 
spindle oil, or Thuringlan paralfin oil, that is, with mineral 
oils ranging between the illuminating oils and the heavy 
lubricating oils. The articles to be vulcanised are dipped 
or laid in the diluted sulphur chloride, from one to five 
parts of sulphur chloride being employed to 100 parts of 
mineral oil.— -J. F. B. 

Enoush Patbvt. 


IVL-SDOAB. STARCH. GHM. Etc. 

Gum Acacia i Pkyiieal Changei in — — , A. OotUe. 
Pharm.-Zelt., 18, 119. Fharm. J., 1903, 70, [1708], 
417. 

WiiKW gum arable is first collected, the pieces arc 
transparent and glassy, but on exposure to the sun (or to 
artificial heat), they dry and crack, the cracked pieces 
being nearly snow white in colour and very finable* 
Senegal gum is exposed to a less intense heat and the gum 
itself is less brittle ; consequently, fewer cracked pieces and 
broken fragments are produced, (^ape and Kordofan gums 
are easily disintegrated ; Indian, Persian, Australian, and 
South American gums, on the other hand, dry less and are 
tougher. — A. S. 

Enolisr Paticnt. 

Starch ; Procest and Apparatus for Mant^acturing — 
A. P. Muidocb, Oswego, N.Y., and The Improverl 
Process Manufacturing Co., New York. Eng. Pat. 819, 
Jan. 6, 1903. 

Sbk U.S. Pats. 717,699, and 717,700, Jan. 0. 1903; this 
Journal, 1903, 133. — T. H. P. 


Caoutchouc, Vulcanised Gums, and Paw Gutla»Percha f 
Process for Regenerating or Treating — . P. H. J. 
Chautard and il. Kessler, both of Paris. Eng. Pat. 
8084, April 7, 1902. 

Thb material (100 kilos.) is broken up and heated with 
commercial phenol (500 kilos.) or other solvent, at about 
100° C., under reduced pressure (40 — 50 lum. of mercury) 
in a boiler fitted with a reflux condenser and a mechanical 
stirrer. When solution is complete, the solvent is distilled 
off, and sulphur is precipitated by means of solid lead 
acetate and allowed to settle out. The supernatant fluid is 
then drawn off and the phenol finally removed by alcohol 
or soda lye, or both, (See also this Journal, 1902, 357.) 


XIV.-TANNINa: LEATHER. GLUE. SIZE. 

United States Patents. 

Hides or Skins f Treatment of . S. K. Felton, jun., 

Philadelphia, U.S.A. U.S. Pat. 721,553, Feb. 24, 1903. 

Hides and skins after being uuhaired, cither by the usual 
treatment or by painting the fleeh side with a compost of 
lime and arsenic, are placed in a bath of sodium sulphide 
and then in a solution of sodium thiosulphate. A further 
treatment with lime and arsenic to remove sulphur completes 
the process.— R, L. J. 

Glue ; Process for Making . R. Arens, .Vlarxlob, 

Germany. U.S. Pat. 721,852, March 3, 1903. 

Bone is treated for some time with a solution of sulphur 
dioxide and afterwards with a concentrated solution of the 
same agent under pressure (Ij — 2 atmospheres) at an 
elevated temperature, until the lime salts are dissolved. 
The residue is then boiled for glue, — R. L. J. 

XV.-MANDRES. Etc. 

Phosphoric Acid in Manures ; Determination of the 
Auailabte . W. F. Sutberst. XXII I., page 442, 

Uritbd SrATBS Patbnt. 

Citrate-Soluble Phosphates} Process of Making . 
W. Wolters, Magdeburg-Buckau, Germany, l/ls. Fat. 
721,489, Feb. 24, 1908. 

A MirruBB of aboat 100 parts of phospbotite, 80 parts of 
chalk, and 84 parts of an olkaline-eartn silicate, is heated 
until it becomes a thin fluid molten glass,” which, on 
oooHng, is Slated to be perfectly soluble in oitrate solutions, 

— — K» 8* 


I United States Patents. 

! Sugar and Solutions thereof ; Process of Purifying — . 

I O. A. Spreckels and C. A. Kern, New York. U.S. Pat, 

1 722,157, March 3, 1903. 

Claims are made for the various steps iu the method of 
cleansing sugar from its impurities, which consists in 
mixing with the impure sugar a cleansing agent, which 
may or may not be mixed with a hydrocarbon oil, and 
containing either a sulphonatod essential oil or other 
sulphonated compound including such oil, and then separa- 
! ting the cleansing agent and the impurities carried by it, 

I (See also U.S. Pat. 698,150, April 22, 1902; this Journal, 

I 1902, 715, and U.S. Pats. 699,933 and 700,099. May 18, 
1902; this Journal, 1902, 784.) -T. H. P. 

j Sugar and Solutions thereof ; Process of Purifying — — . 

0. A. Spreckels and C. A. Kern, New York, U.S, Pat* 
j 722,158, March 3, 1903. 

j Claims are made for the different steps in the meth^ 

1 of cleansing simar from its impurities, which consists in 
I treating the impure sugar with a compound containing 
hydrocarbon oil intimately mixed with a sulpbo-oleaginous 
or other sulphonated body, and then separating the 
cleansing agent and impurities carried by it, from the 
sugar (see preceding abstract),— T. H. P. 

i Lump-Starch} Process of Making . J. M. Lyman, 

i Chicago. U.S. Pat. 721,314, Feb. 24, 1908. 

EKiiiTY per cent, of pulverised starch and 20 ^r cent, of 
water are mixed together in a centrifuj^al machine, and the 
mixture is forced through a fine meshing for the purpose 
of making the starch fine and soft, and thoroughly mixing 
the same. The moistened starch is then heated to a tem- 
perature of 200° F., and afterwards introduc^ into 

cylinders in which the same high temperature is maintained 
I and which are subjected to heavy pressure. The material 
i is allowed to remain in the cylinders until adhesion takes 
I place ; il is then reduced to lumps, aud finally maintained 
at a temperature of 9o° F. for a period of 48 hours. 

— T. H. P. 

Sugar in Crystals} Process for Obtaining , from 
Syrups, and Apparatus therefor, H. Claassen, Germany, 
Addition, dated July 30, 1902, to hr. Pat. 289,678, 
j June 7, 1899. (See Eng. Pat* 5518, March, 28, 1900j 
I this Joarnal, 1901, 489.) 

This addition relates to a modification of the coDtroUlog 
apparmtuf described in the original specification made with 
the object of fixing the temperatures necessary daring the 
boiling; to this end the apparatus Is provided witli a M^e 
of degrees of vacuum, and with a table cl boUing points 
which are so arranged relatively to one anothev that an 
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index pieced ageinit the deme of Tecnnm chows et onoe 
the hoiling point neeccseryTor eeoh phase of the 

Suaar in Dritd BeHroOti Proeeu for the Direct ReJ^ing 

of the Natural . J. Lalbuille. Addition, dated 

June 80, WOa, to Fr. Pat. 308,236, Feb. 18, 1801. (See 
.thi» Journalp 1902p 416.) 

Thb prewnt addition relates to a special form of appamtns 
for the condnuotis extraction of the sugar from the dried 
beet slices in the form of syrup. The figure represents a 
longitudinal section of the diffuser, which consists of a 
vat A, (hmished about half-way down with supporU B, 

■ resting on the floor. About one-third of the vat is sur- 
rounded by a hot-water jacket C. The slices are introduced 
into the hopper a of a mill for breaking them up, from 
which they pass into a pipe 6, leading to a screw F ♦ Ihe 
latter pushes the slices into the barrel of a pump G, which 
forces them through the tube c into the lower part of the 
Tat A. By means of the tube d a certain amount of juice 
is kept in the barrel H and the pump G. The lower 
of A is closed by a jierforated plate /, which allows the 
syrup to flow out through the pipe I i*^l® a tank, A 
rotating axle with four vanes J keeps the opening of the 
pipe C opeOi and spreads the slices out and causes them to 
rise in the vat. When they reach the surface MN of the 
liquid in the diffuser, the exhausted slices form a layer, and 
are removed by a rotating rake K into a shoot not shown 


Sugar Jukn / Ve/eeatiou of * L. L. J. A. Wackemie. 

A/ 823,046, July 18, 1902. 

Iw this proceaa for defecating sugar juices, the latter are 
heated with xinc sulphate, or a simile salt, and lime to 
just below the temperature (about 80 C.) at which sugar 
i, inverted, barjU i. then jdd^ f ‘S'?;** 

cnlphates, and the juice afterward, heated to 100 C. 

Altered liquid is next treated with lime and saturated with 
carbon dioxide. — T. H. P. 

XVII.— BREWING. WINES. SPIRITS, Etc. 

Tarula Species with Racial Variations as regards its 
Fermentative Action on Maltose, {Torula coihculosa, 
n. sp.) M. Hartmann. Woch. f. Brau., 1903, 20, [H], 
113—114. 

The species referred to, was isolated from a chalky-looking 
preparation of dried yeast, consisting mainly of rice starch, 
and containing the spores and gemmse of Mucor amylomycesg 
together with a large proportion of cells of this torula 
yeast. The cells are spherical, with a vacuole and a few 
fat globules. The diameter of young cells may be as low 
as 1 • 7 jtt, but the usual diameter Is 3 • 5 m ; g^^nt cells are 
produced in old cultures as large as 9*7/*. Two or three 
daughter cells may appear simultaneously on the same 
mother cell ; cell chains occur with three or four members 



in the figure. The water osed in the diffusion passes from 
the cistern M through the pipe h into a heater, which 
receives steam by means of the pipe i. Hot water 
heater proceeds to the diffuser ato y the piM i, aim to the 
• hot-water jacket round the lower ]^rt of the vat by means 
of It k IS the return pipe for the cold water from the 
Jacket. Claim is also made for snoth^ arrangement of the 
Qtom part of the tat. a bketch of which also accompanies 
the specmchtioii.— T. H. P. 


the end cells always being smallest. The app^rai^ of 
old colonies on solid media is very charactenstio. Fig. 1 
shows a giant colony on unhopped wort-gelatin wim mole- 
hill excrescences. Fig. 2 shows a streak culture on 
wort-agar 11 months old, showing similar excreaoences 
about the sise of a pin’s h^ad appearing on the otherwise 
smooth shiny surface. These excrescences inmoatc the 
presence of a variety of much larger cell* than the normal. 
Such giant cells are not due to infection, but constitute a 
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raowl vAtiadoo or altematioa of gooerationa, tho points 
appearing generally after about 12 days. GiUtares flve or 
fix montM old lose the property of forming these points, 
but regain it after a few caltirations in anhopped wort. 
The large cells of the exerescenoes produce normal 
offspring in an adhesion culture* The most favourable 
temperature for the growth of this torula is from 25"^ to 

Fig. 1. 





30® C.; the limits of growth are 7^ and 45^0. Both the 
large and the small varieties of cells behave towards most 
carbohydrotes after the manner of* top-fermentation yeast, 
with one important exception, viz,, towards maltose. The 
normal small cells of a young culture, which constiiute the 
smooth portion of a culture on solid media, have no fermen- 
tiUive action on maltose ; the large colls, constituting the 

Fig. 2. 




1-1 



■■ 


■■ ' J f* 

'■ 


excrescences, however, effect a notable fermentation in 
wort and solutions of maltose. Both varieties may be taken 
rom the same culture. The fermentative power towards 
maltose my be increased fourfold by sucoessifeaab-eultiva- 
f ions eight times in unhopped wort} 4-5 percent of alcohol 
nan then be obtained. J. F. B. 


Distillery Yeasts, Races II. and XILt Morphology of 

— W. Uenneberg. Zeits. Spiritusind., 1903, 26, 

[9], 91. 

These two races of top-fermentation yeast are cultivated on 
the largo scale by the Berlin Institute of Fermentation 
Industries. Race II. (No. 128 of the Berlin collection) was 
isolated in 1889 by Lindner; race XII. was obtained in 1902 
by Matthes. The present comparative study of their 
morphological characters is illustrated by a series of photo ■ 
graphic reproductions showing the appearance, both 
macroscopic and microscopio, of the two races under various 
eoudiiions of growth. The giant colonies on uuhopped 
wort- gelatin shoNv in race II. shallow concentric and radial 
, furrows ; the surface is otherwise smooth, and the outline of 
the edges is fairly uniform. In race XII. the surface of 
the colonics is very rough, with deep irregular radial furrows 
and a very delicate ring-marking; the edges are serrated, 
owing to the projection of the radial ridges. Small colonies 
grown from a single cell show, in the case of race XII. when 
eight days old, a central depression. As the colony grows 
this depression deepens, and is subsequently covered over by 
the inward growth of the yeast on its edges. The centres of 
the colonies of race II. are only very slightly depressed. 
Streak cultures show similar differeucos as regards the 
surfaces and edges of the colonies. In these cultures race 
II. has generally liquefted the gelatin in 24 days, whereas 
race XII. never liquefies it iii so short a time. Race XII. 
grows more rapidly than race 1 1., and its colonies of the 
; same age are larger. In a hanging drop, race II. showed a 
maximum of 37 descendants from a single cell in 24 hours ; 
race XII. gave a maximum of r)r>. 'I'lie budding branches 
of race II. arc less defined and more loosely connected than 
those of race XII. This is especially noticeable in the 
lactic-acid wort of practice (Lufthefo process) ; race XII. 
shows a very marked tendency to form budding aggregates, 
whilst race II. shows almost none. 

Race XII. at 28° C. forms a film on liquids in six days, 
whilst race II. only shows a distinct film after 13 days. The 
film of race XI i. breaks up, on agitation, into visible 
fragments which sink to the bottom in masses, the film cells 
hanging together ; the film of race 11. breaks up in the form 
of a turbidity. 

The froth of race II. is higher and contains smaller 
bubbles and more yeast than that of race XII. ; the ferment- 
ing wort with the latter is less turbid than with race II., 
owing to the difference in the tendency to aggregation. 
The sediment of race II. is less in quantity and coherence 
than that of race XII. Race II., asarule, possesses longish 
egg-shaped cells, whilst those of race XII. are rounder, and 
the vacuoles of the latter are less distinct. No certain 
distinction can be made by measurements of the cells ; the 
spore formation also shows no characteristic differences. As 
regards glycogen formation, race II. generally shows more 
than race XII.— J. F. B. 

Yeaift f Some Notes on . R. K. Kvans. J. Fed. Inst. 

Brewing, 1903, 9, [1], 35— .'iO. 

Aftee some general remarks on the temporary and per- 
manent variations of yeast, the author deals with the 
inftuence of the nitrogenous nutrition. When yeast was 
grown in Pasteur’s solution containing nitrogen only in the 
form of ammonium tartrate, it was found that the non-ammo- 
niacal nitrogen in the liquid after fermentation amounted to 
O’ 01 7 per cent. The influence on the yeast of the com- 
position of the wort is shown by the fact that, if yeast be 
imported from another district, it produces from the local 
wort a beer having the flavour of its origin, but after a few 
brewings the distinctive flavour disappears, and the local 
wort re-asserts its character. The actual substances which 
impart the flavour of beer may be so small in amount as to 
be beyond recognition. In this connection it was found 
that additions to beer of 0*0002 per cent, of oil of aniseed, 
0*0002 per cent, of creosote, 0*0005 per cent, of iron, and 
0*002 percent, of quinine were quite sufficient to spoil tlie 
flavour. The system of fermenting under pressure, as 
carried out at Burton, probably has an important inilaetice 
in determining the flavour of the beer. 

Examination of Yeast and Beer Deposits. — The vigour 
of Iho yeast may be tested by shaking it with dilate ioiBne 
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tolation Old debilitated c«ll$ become stained a deep brown ; 
▼igoroai healthy celts take a mach Ugbter coloar, and 
budding cells are not stained at alt ; very old cells in beer 
deposits are stained blue. A method of testing the purity 
of the yea^t consists in incubating it in a solution of lactose, 
which favours the growth of bacteria and sarctna, but is 
not available for (be growth of the yeast. 

^ Th9 Nitrogenous ConstituenU of Malt and Worts . — The 
nitrogenous con'^tituents of worts may be divided into two 
classes ; those available for yeast nutrition, and those not 
available. 

These are tested by uitrogeu determinations before 
and after fermentation, (ienerally the best malts are those 
which show the greatest removal of nitrogenous matter 
during fermentation ; satisfactory beers contain less nitrogen 
than unstable beers. The yeast food in a wort is strictly 
limited. If raultose and yeast be added to a fermented wort 
from which the alcohol has been removed, a^ccond alcoholic 
fermentation does not occur, but lactic fermentation sets in. 

Pufificatam of Yeast. — Infected yeast may be purified 
by washing either with w'ater or* preferably, with a dilute 
solution of salicylic acid or calcium bisulphite, which do 
not injure the yeast. The system of ‘’natural** pure 
cultivation gives good results} the “single cell” system 
presents the drawback that characteristic tei mentations are 
often dependent on suitable mixtures of several races. 
Artificial yeast foods frequently give good results in the 
revivification of yeast. — J. F. B." 

I Yeast ; Cultivation of — — , in Mineral Solufton.^* 

J. Henry. Ann. de la Brass., 6. [2], 27 — 28. 

Yeast was successfully cultivated in Wildiers’ minenil 
soluMon with 5 per cent, of pure saccharose, as far as the 
third dilution, three drops from the prevtous culture (start- 
ing with beer wort) being taken for inoculation in 500 c.c. 
of medium at each dilution. In tliis manner any “bios” 
originally present would be in a greatly attenuated state in 
the third dilution ; nevertheless the yeasts exhibited great 
▼igour of growth and reproduction. The assertion of 
Wildiers, that reproduction is delayed until the decay of 
other cells has liberated the necessary “ bios,** is disproved 
by the fact that the staining test revealed the presence of 
not more than a dozen dead cells in the sediment from the 
third culture. 'J'he author concludes that yeast is able, 
when supplied with proper nutr ent materials, to elaborate 
its own protoplasm without extraneous assistance from 
organic substances ; and that, though Wildiers’ “ bios ’* may 
• exist, its functions are merely stimulative, not indispensable 
for the growth of the yeast.— C. S. 

Yeast Expressed Cell- Juice [Buchner's Zymase]; Alcoholic 

Fermentation with , in presence of Blood Serum, 

A. Harden. Ber., 1903, 36 , [4], 715—716. 

It has been found that the addition of the blood serum of 
the rabbit, pig, or horse to expressed yeast cell-juice has a 
remarkable effect in restricting the activity of the proteoly- 
tic ensyma contained in the juice. This effect is demonstrated 
by determinations of the precipitahle albumin before and 
after digestion. The blood strum cf the horse inhibits 
almost entirely the proteolytic action, that of the rabbit or 
pig restricts it very considerably, whereas egg albamin. has 
no such effect. 

It has been suggested that the reason why the cell-juice 
of yeast only ferments a relatively small propoition of the 
sugar added to it is, that the zymase is rapidly destroyed by 
the digestive action of the proieol} tic enzyme. This view 
now receives confirmation, since fermentative experiments 
carried out in presence of blood serum showed an increased 
evolution of carbon dioxide to the extent of 80—90 per cent. 

— J. F. B. 

Yeast f Treatment of Top fermentation , in German 

and English Breweries. D. Kleinke. Woeb. f, Brau., 
1»08, 20 , [12], 125—126. ^ 

In the author*i> opinion the Inferior position of the top- 
fermentation brewing industry in Germany is, to a large 
extent, doe to the unsuitable treatment pf the yeast. In 
Germany the yeast is washed and diluted with water, and 
then preserved under water or beer at the lowest convenient 


temperature. In England, on the other hand, it is not 
washed or diluted, but is preserved in the form of a thick 
mass just as it is obtained ; only seldom is it preserved in 
the pressed state. The English method it strongly recom- 
mended to the German top-fermentation brewers. The 
thick mass consists of yeast cells in preponderating 
quantities, bacteria, hop-extract, albuminoids, and fully 
attenuated bt^er. It is a mixture in which injurious 
organisms have the smallest possible chance of development ; 
they are held in the quiescent state by the absence of 
mobility, the antiseptic action of the hup resins, and of the 
relatively high degree of acidity. The ratio between the 
yeast ceils and bicteria is preserved substantially the same 
as at the time the yeast was ekimroetJ. In the German 
method the treatment with water dilutes the residual beer, 
redissolves certain of the albuminoids and exuacts others 
from the yeast, creating a favourable medium for the 
development of bacteria and wild yeasts. The antiseptic 
constituents, hop-extract, acids, and alcohol are partially or 
xvholly removed, the yeast is weakened, and the foreign 
organisms become accliinutibed by tlieir activity in the 
yeast-water. The cleanliness of English yeast is greatly 
helped by the stronger hopping, the employment of bop- 
backs, and the use of spent hops as a filter-bed ; also by the 
higher gravity of the wort affording a longer period of 
fermentation and cleaner cropping of the yeast. Cireat care 
is devoted to the separation of the cooler sedimmt. In 
Germany top-fermentation beers aie brewed from low 
gravity, weakly hopped worts with short and hurried 
fermentation. 

The English method is the only one by which a slightly 
higher acidity can bn obtained during fermentation without 
endangering the product. The pasty yeasi should be kept 
in tin-lined copper vessels provided with lids and stored at 
a low temperature. If desired, the yeast so preserved might 
w'ith advantage be washed with ice-cold water just before 
use. — J. F. B. 

Denatured Alcohol. Preparation of — bg Fermenta- 
tion. G. Pereire and G. K. Guiguard. Ger. Pat. 139,387, 
Nov. 23, 1901. Ctiem.-Zeit, 1903, 27 , [20], 223. 

Tjik mush containing sugar is run inlo a vat provided with 
a water heating pipe. Excess of calcium carbonate is added, 
and the temperature raised to 40° C. An amylozymic 
ferment is added, and the fermentation, during which 
acetic acid, butyric acid, ethyl alcohol and amyl alcohol are 
prmluced, allow»!d to take place until the sugar is about 
half used. The temperature is then reduced to 24^ C., and 
ordinary fermentation induced. On reciifying by means 
ot a column, alcohol and a denaturing oil are obtained. 
If these be mixed, a spirit is obtained containing 90 vols. 
per cent, of alcohol.— J. McC. 

Beer Wort; Contraction of , on Cooling, from 18° and 

14° B. to 4° li. (22 ’5° and 17*5° to 5° C.). F. Cerny. 
Allgein. Zeits. Bierhrau. und Malzfah., 1903, 136 ; through 
Woch. f. JJrau., 1903, 20 , [llj» 123. 

This following table shows the contraction of beer wot t of 
various concentrations in cooling from the ordinary tem- 
peratures to 5° C., the usual pitching temperature for lager 
beer. The iuiportauce of the figures lies mainly in the fact 
that totally erroneous values have somehow’ crept into the 
various German table-books. 


Saccharometer. 

Contraction from 
17’5°to6“C. • 

Degrees Bailing. 

20 

Litres per 100 hi. 

21 

22 

18 

16 

20 

14 

19 

12 

: 18 j 

10 

‘ 17 1 

8 

16 j 

6 


4 

12 

2 

10 ! 

Water 




Contraoi ion from 
22-0® to6°C. 


Litres per 100 hi. 

87 

88 
8.S 
81 
29 

27 
25 

28 
21 
19 
17 


— J. F. B. 
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TothfermtnUUitm Bten i The ChiUing and Filtering 

of . //. N. Vaa Laer. J. Fed. Inst. Brewiog, 

1903, 9, [0. 63-«»3. 

^ji>» the preparation of bottled Wrs without artificial 
carbonatlon, two proceaees are available : the natural and 
the forced prooeanei of oonditioning. The former method ia, 
however, for the lighter types of ale, unreliable and coHtly. 
The forced process consi^'ts in forcing on a vigorous after- 
fermentation by means of priming or “ kraUfCn ** added 
to the beer in the chip cask at a temperature of 58® F. 
This method is of American origin. 

The usual proportion of “ krkusen ” added is from 8—10 
per cent , but it may extend to 25 per cent, for special 
purposes. The ** krausen ” may be taken from wort in the 
ordinarv course of brewing operations, about 3G hours 
after pftching, or it may be specially prepared from a 
sugar wort for the purpose. The teiulency of large pro- 
portions of ‘^krausen’* is to impair the durability of the 
beer; proportions above 10 per cent, are apt to impart an 
unpleiisaiit yca8t-bitt»'r flavour and rawness to the beer. 
Artificially carbonated beer contains from 1*4 to 1*5 times 
its volume of carbon dioxide. The employ meut of 10 per 
cent, of “ krilu>*en ” yields a beer containing 1*7 vols. 
of gas. whilst 2 pints of priming syrup, added per barrel, 
yield beer containing I * 6 vols. A method is described 
for the determination of carbon dioxide in bottled beer. 
In the authors opinion 10 per cent, of krkuseii can 
safely be ase<l withouf altering the character of the beer. 

In case closed tanks are available for conditioning and 
chilling, the use of “ krilusen ” is very simple; it is 
desirable, however, to introduce the “ krilusen ” at the 
bottom of the tank, without allowing it to become mixed 
up with the beer. In this way the absorption of the gas 
is more efficient. Finings are not applicable for beers 
which have to be filtered, as the gelatin soon clogs tbe 
filter ; clarification should therefore he effected by means of 
chips (either wood or aluminium). The chief item is the 
possession of suitable vessels capable of withstanding high 
pressures; glass-enamelled tanks are eminently suitable, 
and if these be provided with cooling arrangements, the 
complete process of eouditioning, clarificution, and chilling 
can be done in one vessel. The time required for the whole 
treatment is about 14 days. — J. F. li. 

Iron as a Cause of Alterations of Colour and Taste of 
Beer, I). Kleinke. Woch. f. Brau., 1903, 20| [12], 
126—127. 

Thb author had occasion at one time to carry out some 
experimental brewings in plant constructed of cast iron 
instead of copper. In the case of a paie beer, the wort came 
away with a slight blackish tint and a “ raw '' flavour. 
After fermi-utation with a top yeast, the beer was casked 
with dry hops ; isinglass finings were added, and the beer 
was left to mature. The finished beer was perfrctly bright, 
and in no way nelow the mark in colour or flavour. The 
influence of the iron vessels was therefore disregarded. 
Subsequently a very dark beer was brewed in tbe same 
plant. No abnormal qualities were discernible after 
fermentation, and the beer was cashed with bops in the 
usual way, but without flnings. When ready for consump- 
tion tbe beer appeared to be perfectly right. A few bottles 
were tilled with it. w'ith the addition of a little sugar. 

It was found that the beer in these bottles gradually 
developed an unpleasant flavour, finally acquiring the taste 
of ink. It is suggested that the difference between the 
behaviour of the pale beer and the dark was due to the 
fact that the former was treated with finings, whilst the 
latter was not. The isinglass might combine with the iron- 
tannin compound, removing it by precipitation. In tbe case 
of the dark beet it is assumed that the iron originally 
existed in a tasteless form, and was gradually converted 
into the objectionable form by the action of the tannin 
derived from tbe hops.'- J, F. B. 

Beer I Iron and its Connection with the Iron- 

Content of Cask Pitch, J. Brand. Zelts. get. Brau., 
26) 133 — 135. Cheni.-Zeit., 27| [19], Bep, fil — 62, 

ExFBRUgBKTS condncted in a brewery hare traced the 
connection between iron bong fittings on trade casks and 


the presence of iron in beer, the amonnt of the latter 
ranging from 0*1 to 0*3 grm. per hectolitre (0*5 grro. 
inaximnm). Tbe author recommends the tbiooynnstu 
reaction as the b*ist test, since it will reveal the presence of 
as little as 1 part in 10 millions, whereas not less than 
1 part per million can be detected by ihe taste. 

Attempts made to trace the source of the iron to 
fisrruginout cank pitch failed, no iron being extracted by 
the Mer on storage for four weeks in pitch-lined glass 
bottles. The author characterises as erroneous the assump- 
tion that, because iron is found in the ash of such piton, 
an intentional addition for colouring purposes has bfen 
made. Pitch that has been purified in iron vessels contains 
iron oxide, but dissolves completely in ether, whereas when 
the same oxide has been adde 1 intentionally, it remains 
iiudissolved by the ether treatment.— -C. 8. 

Red- Brand on Vine Stocks. H. Mttller-Thurgau. Cbl. 

Bakt., Abth. 11., 10, H, 48, 81, 113. Chem.-Zeit., 27, 

[19], Hep. 59. 

Thk infection is due to a thread fungus, infesting the veins 
and vessels of the foliage. It usually forms thin hyphio, 
sparingly septate, and characterised by an undulating, or 
more frequently spiral growth. No B;>oros could be de- 
tected on artificial cultures ; but old leaves from infected 
districts revealed apothecia, which, when inoistoued, 
rapidly developed asid and spores, the latter germinating 
into the characteristic hyphas. The name Pseudopepiza 
tracheiphila has been best wed on tlie organism. The 
best preventive remedy against attack is the nuiinteuance of 
a certain percentage of moisture ; the root development of 
the plant should he stimulated, and care takt.u that the soil 
is sufficiently retentive of moisture. I’o combat tlio fuugus, 
the vines should be sprinkled with Bouillon Bordelaise at 
the end of May and beginuing of June. — 0. S. 

Saccharomynes acclimatised to the Volatile Toxic Principles 

of Beet Molaises ; Use of , in Distilling, II. Alliot. 

Comptes rend., 1903, 136, [B]. 510—511. 

Thb author enumerates the practical advantages of using 
yeasts which have been acclimatised to the toxic con- 
stituents of molasses from beetroot sugar, thus reudoring 
denitraiion, &c. of the molasses unnecessary. They are 
as follows: Kconomy of heat, cooling water, and libour; 
diminution of the lime required for fermentatiou by one- 
fifih to one-quarter; diminuti >u of the initial free acid 
required to 0*2 gtin. of sulphuric acid per litre, and a 
corres])on<ling increase of the pota^sium carbonate in th^ 
salts obtuioed. Further, the yeast mult'plies very abun- 
dantly, and successfully suppresses all bacterial growth. 

— 1\ H. P. 

Brandy ; Report of Special Analytical Commission on — — . 

Lancet, 1902, 1503 — 1518; through Analy^t, 1903, 28, 

[324], 72—75. 

Thk technical methods of producing brandy are described. 
The wines are distilled, and the first runnings {tSte de 
brouillis) are returned to the next distillation ; the middle 
portion (c®ur de brouillis) is r. served for a second dis- 
tillation ; tbe tailings {qutue de brouillis) are returned to 
tbe next disillatiou ; the residue is worked up for the 
retovery of tartaric acid. T'he cueur de brouillis is re- 
distilled, and the first runulugs (M/e d'eau de vie) are 
returned to fresh wine ; the middle portion {caur de des- 
tination) is brandy; the tailings (^queue or se condes) nro 
either returned or used for making ordinary brandy. 

Tables are given showing (1) analyses of all the above 
products; ('J) analyses of vintage brandies, matured but 
not diluted or blended ; (3) analyses of genuine brandies 
bought in the market ) (4) comparative analyses of grain 
and beet spirits, rum, wbi»key, gin, and brandy ; (5) 
analyses of spirits sold as brandy to the public* The 
determinations comprise tbe alcohol, extract, acids (ai 
aceticX aldehydes, furfural, esters (as ethyl acetate), and 
higher alcohols, the sum of tbe five last constituents being 
classed as total secondary products.'' During maturation 
tbe furfural tends to diminish, and the other secondary 
products, especial!^ acids and aldehydes, tend to increase. 
The market brandies represent the matured^ spirit dilated. 
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coloured, and blended; the constancy of chemical com- 
position obtained by bleuding is remarkable. For the 
determination of sophistication the following characteristics 
may be noted : — Brandy contains at least 250 grms. of I 
total secondary products per 100 litres of absolute alcohol | 
present, and generally 'ibout 3iK) gnns. Of these the | 
esters and higher alcohols exist in about equal proportions ! 
of about 100 grms. each, any divergence usually taking the j 
form of an excess of higher alcohols over esters. Orain | 
and beet spirits are comparatively free from secondary ! 
products, furfural especially being absent ; gin is also poor > 
in secondary products. Kura is very high in esters, and | 
coDtuins larger proportions of acids and furfural than 
brandy. Whiskey resembles brandy more closely, but the ; 
furfural is high, and the higher alcohols are about three < 
times as abundant us the esters, a ratio never found in 
brandy,— J. F. B. 

Wine i Detection of Impure Glucose in . F. Wirthle. 

XXlll., page 443. 

English Patknt. 

Beer and the Like ; Process for Brewiruj . M. Malo- 

taux, Brussels. Eng. Pat. 4788, Feb 25, 1902. 

Sek Fr. Pat. 318,899 ; this Journal, 1903, 224. — J. F. B. 

Fermented Liquors } Manufacture of . J. Schneible, 

New York, U.S.A. Eng. Pat. 1428, Jan. 20, 1903. 

The fermented liquor is separated from the yeast while the 
albuminous matters are in solution or semi>8olution therein ; 
the liquor is then charged with the fresh gaseous and 
volatile matters given off by fermenting liquor ; the tem- 
perature ia lowered to promote the absorption of the 
Mseous matters and the action of such matters on the 
liquor ; the latter is finally rested while coagulation and 
separation of the albuminoids takes place. (See also 
Eng. Pat, 4152, 1902 ; this Journal, 1902, 716.)— J. F. B. 

United States Patent. 

Non- Intoxicating Beverages; Manufacture of . A. 

Nilson, Assignor to Wahl and Henius, all of Chicago, 
U.S.A. U.S. Pat. 721,383, Feb. 24, 1903. 

Seh Rng. Pat. 26,588, 1902 ; this Journal, 1903, 223. 

— J. F. B. 

French Patents. 

Yeast without Lactic Acid Fermentation ; Preparation of 

% . M. BUcheler. Addition, dated July 1, 1902, to 

Fr, Pat. 308,703, March 5, 1901. (See this Journal, 

1901, 1128.) 

The process described in the original .specification may he 
varied in the following manner : — After the addition of the 
mineral acid, the wort is cooled to a temperature of about 
50'’ C., and is maintained at that temperature for a period 
of four to six hours, according to the nature of the material, 
in order to effect a modification of the albuminoid con- 
stituents. The process is applicable to all kinds of distillers’ 
wash. — J. F. B. 

Yeast Cells } Process for Obtaining the Contents of . 

Pharm. Inst. L. W. Gans. Addition, dated July 16, 

1902, to Fr, Pat. 310,349, April 27, 1901. (See 
Eng. Pat. 8722, 1901 ; this Journal, 1902, 491.) 

The extraction of the cell contents of yeast by the addition 
of certain indifferent organic substances takes place far 
more rapidly if the yeast be first mixed with a quantity of 
water equal to or half the weight of the yeast, — J. F. B. 

Alcohol; New Method and Apparatus for Producing 
. F. Billet. Addition, dated Juno 28, 1902, to 
Fr. Pat. 819,770, Mar. 20, 1902. (See this Journal, 
1902, 1547.) 

The process described in the mailApecification is extended 
to the treatment of other materials, such as sugar-cane, 
sorghum, maize, artichokes, 8(c., the materials being 
preferably employed fresh and chopped into small pieces. 

— J. F. B. 


I Wines or Phlegms ; Apparatus for the Continuous Bectifl^ 

cation of . E. A. Barbet. Second Addition, dated 

July 22, 1902, to Fr. Pat. 317,024, Dec. 19, 1901. 

The improf ements relate to a special form of hood for use 
in rectifier coluraus; these hooils have conical tops and 
longitudinal slits in the sides ; the central pipes which reach 
to the top of the hoods have deeply-serrated edges affording 
an outlet area equal to the section of the pipes. These 
hoods are specially suitable for thick cashes. — J. F. B. 

Alcohol ; Apparatus for Continuous Rcclifcation of . 

K. A. Barbet. Ninth Addition, dated July 22, 1902, to 
Fr. Pat. 296,750, Feb. 1, 1900. 

A SAFE'i'V overflow pipe is provided in the observation 
vessels, communicating directly with the excisable outlet for 
the spirit. 

The pressure of the vapours in the columns is regulated 
exactly by means of an overflow pipe, the level of which 
can be altered inside the column accor.ling to the indications 
of a lever situated outside. (See also this Journal, 1903. 
164.)— J. F. B. 

Denaturing Alcohol ; Process for . G. Ilache. 

Addition, dated Aug. 7, 1902, to Fr. Pat. 320,592, 
April 22, 1902. (See this Journal, 1903, 108.) 

The deiiaturaiion of alcohol treated by the process claimed 
(/oc. ci7.) is rendered more certain by the addition to the 
spirit of from one to ten per cent, of heavy or light 
benzene. — J. F. B. 

IVIIL-FOODS: SANITATION: WATER 
PURIFICATION, & DISINFECTANTS. 

(^.)— FOODS. 

Albumin Reactions with Acids. F. Mjlius. 

Ber., 1903, 36, [4], 775—778. 

Egg- ALBUMIN ill aqueous solution is not precipitated by 
orthophosphoric, orthotelluric, boric, oxalic, acetic, formic 
and benzoic acids. It is precipitated even in very dilute 
solutions by the following acids and aci«i salts, which are 
regarded as reagents for albumin : — Hydrogen platino- 
chloride, hydrogen mercuric iodide, hydrogen bismuth iodide, 
hydrogen ferrocyauide, metaphosphorio acid, molybdic, 
phosphoiiiolybdie, tungstic, phosphotungstic, allotelluric and 
tannic acids. The non-precipitating acids all have in solu- 
tion simple molecules, whilst those of the second class all 
have complex molecules, which stem to be essential for the 
precipitation of albumin . Most other acids occupy a position 
between these two groups and precipitate albamiu when in 
concentrated condition, but fail to do so in dilute soluiion. A 
table is given showing the limits of concentration of certain 
acids required to produce an immediate precipitate at 18® C. ; 
me and temperature, however, are important factors, and 
precipitates can be obtained at far lower concentrations. 
Within the limits of concentration of the acids at which 
albumin is precipitated, the conductivity and other pliysical 
determinations indicate the existence of paired molecules. 
In such solutions there exist the monomolecular hydrated 
forms and the polymolecular, more or less dehydrated 
forms. The precipitation of albumin probably constitutes 
I a test for these latter forms. Whilst formic and acetic 
acids do not precipitate albumin, their presence materially 
assists its precipitation by other acids, possibly owing to the 
formation of complex molecules. The albumin is pre- 
cipitated apparently in the form of suits, which are 
decomposable by water, but there is also frequently a 
permanent dehydration of the albumin which remains in an 
insoluble form even after all the acid has been washed out. 

! — J. F. B, 

Margarine (^Clarified) ; Manufacture of . P. Pollat- 

sohek. Chera. Rev. Fett- u. Harz-Ind., 1903,10, [3], 
53—54. 

I Tub clarified butter-fat of commerce consists of the fat 
separated by melting from the water and casehi. A 
' clarified margarine is now* extensively used in Central and 
I South Germany. This is prepared from the finished 
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margarine in the tame way at the batter-fat, though it it 
alto froqaently obtained by churning tbe fat with milk, 
and then (without cooling with ice) pumping the mixture 
into the melting vetsel, where the fat it again separated. 
The latter process, though cheaper, yields a product of 
inferior flavour and aroma. Margarine prepared with 
kephir milk gives a butter-fat of excellent aroma. Mar^rine 
fat ie also manufactured without the use of milk, by simply 
adding the volatile flavouring and aromatic compounds 
(aldehydes, &c.) to the melted fat. 

The fats chiefly used in the manufacture are “ premier 
jus,’* lard, cocoanut oil, coiton-sced oil and cotton-seed- 
stearine, and sesame and earthnut oils. — C. A. M. 

Copper Dair If Utensils; Action of Lactic Acid on . 

M. Siegfeld. Milch-Zeit.. 1902, 31 , 401 — 403; through 
Zeits. Uuters. Nahr.- n, Genussin., 1903, 0, 223. 

Strips of tin, copper, and copper half-coated with tin wore 
subjected to the action of a I per cant, solution of lactic 
acid, and also to the action of sour milk, for periods 
varying from 2* to 4H hours, both at the ordinary tempera- 
ture and at 3 .j"’ to 40'’ C. At the former temperature no 
copper was dissolved, and only a trace at the higher 
temperature. The tin was attacked to some ext.nt. Sour 
milk at a temperature of 3.*)'’ — 10"' C. dissolved from a 
strip of copper having a surface of 100 sq.cm. 2* 7 ragrms, in 
24 hours. As all the dissolved copper entered into com- 
bination with the curd, the author calculates that one kilo, 
of the latter would contain 0*00122 per cent, of copper — an 
iusignilicant quantity — and comes to the conclusion that no 
danger attends the use of copper pans in dairies and cheese 
factories.— VV. P. S. 

English Patent. 

Eoffs ; Process for Preserviiuj - — — . II. II. Lake, London. 
From AkticseLkabet “ Progress,” Christiania. Kng. Pat. 
394 Feb. 15, 1902. 

See U.S. Pat. 709,583, 1902; this Journal, 1902, 1291. 

— W. P. S. 

United States Patents. 

(Jnseiri ; Produclton of . A. D. Cliarle.s. llellows 

Falls, Vt., U.S.A., Assignor to the Casein Company of 
America, New Jersey. U.S. Pat. 721,999, March 3, 
1903. 

Milk is precipitated with hydrochloric acid at about 120° F., 
the curd is washed with dilute sulphuric acid heated to 
130° — 140° F., pressed, and then dried at about 130° F. 

— ILL. J. 

French Patents. 

Canein ; Pure Solutions of . J. R, llatmakcr. Ad- 

dition, dated Aug. 4, 1902, to Fr. Pat. 303,455, F’eb. 25, 

1901. 

Skimmed milk heated to about 38° C. is treated with 
sulphuric acid, the precipitated casein washed, dissolved 
in an alkaline solution, reprocipitated by means of dilute 
hydrochloric acid, the casein again washed, and finally 
ihssolved in an alkaline solution. — K. L. J. 

Sterilisation [of Food] ; Process of — -. L. Maussion. 
Addition, dated July 17, 1902, to Fr. Pat. 319,034, Feb. 25, 

1902. 

The substances are treated with alcohol in closed recep- 
tacles, carbon dioxide being afterwards forced in to replace 
the alcohol. Articles which cannot be moistened with 
alcohol are preserved in an atmosphere of carbon dioxide 
saturated with alcohol vapour. (See this Journal. 1902, 
1465.;— W. P. S. 

(i?.)— SANITATION. 

Water Pollution f The Causse Tests for . S. Bideal. 

J. San. Inst., 1S02, 23, [4], 505—507. 

The author, after a careful investigaiion of CaUsie*B 
“ Crysud Violet *’ test (tide Journal, 1902, 642), has come 
to the conclusion that it is valueless for deter minin g tbe 
purity of a water. A solution made by dissolving Methyl 
Violet in water saturated with snlphuroos acid, according to 


directions, gave no colour with a number of pure waters, 
including some spechiUy prepared by distillation with 
alkaline and acid permanganate, then with ignited baryta, 
and finally alone. Excess of sulphurous acid was then 
removed by passing carbon <lioxide through for four hours, 
when only a little sulphurous ucid ri*tnaioed, the liquid still 
being colourless. On adding this to different waters of 
I known quality, the results did not in the least agree with 
(’ausse’s contention. Some pure deep-well waters gave a 
I strong reaction at once, but no colour was obtained with 
j ordinary distilled water, nor with water purified as above. 

I Moreover, waters known to be polluted gave an immediate 
colour, a-i did also distilled water containing 4 parts per 
100,000 of caustic soda or ammonia, while, on standing iu a 
half-filled bottle for some hours, the tint developed ia all 
I cases without any addition. The coloration, therefore, 

I seemed to be duo to loss of free sulphurous acid by 
! oxidation or neutralisation, rather than to the purity of a 
‘ water.— WML S. 

Wiitci ,, Pure ; CImrurterislic Hcaclion fvr — . Brand. 

Zeits. ges. Bran., 26, [b]. ‘Jl — 92. 

H. ( \ku8sk (this Journal, 1902, (>42) recently proposed 
the use of hexainethyltriaininotriphenylciirbinol (Crystal 
Violet) for testing the purity of wattn, the reagent being 
prepared by dissolving 0*25 gnu. in 25t) c.c. of cold water 
saturated with sulphur dioxide. In contact wih pure water 
this reagent is said to produce a virdet jring, afterwards 
extending throughout the liquid and increasing in depfli 
of colour, when v/uniied. to 35°-— 40"’ C. 

The author, however, finds that the reagent furnishea the 
same reaction with water containing I per cent, of urine, 
and is therefore unreliable; whereas (iriess’ reagent (para- 
diazobenzene sulphate) will reveal 1 part of horse urine 
in 50J)00 of water. — C. S, 

Water Sterilisation by means of Ozone; Recent Devalopm 

ments of . B. IVoskauer, Biochem. Centralbl., 

1903, 1, [6], 209—213. 

After Frdhlich had devised the means of preparing ozone 
from the air iu concentrated form (this Journal, 1895, 104), 
installations for the treatment of their water supply were 
erected by different towns. The apparatus invented by 
Otto (this Journal, 1897, 1082) was investigated by Jioir 
and Fernhach, and is stated to have given good results in 
practice. The first installation on a large scale, at Blunkeu- 
herghc, in Belgium, was capable of sterilisiug 2,000 cubic 
metres of water per day ; but, as the results in practice did • 
not come up to expectatiou, it was soon abandoned. 

The plant erected by Abraham and Marmicr at Li'le 
(this Journal, 1899, 1148) was found by a Commission 
presnled over by Calmette to be capable of 8terili^iDg 
35 cubic metres of water per hour, oven the spores of 
B. subfUis being desiroyed ; for reasons unknown to the 
author, it also hus be en abandoned. Another installation 
still at work at .Schiedam, near Rotterdam, is stated to 
furnish 20 cubic metres of storilisod water per hour. 

A plant capable of sterilising 10 cubic metres of water 
per hour was constructed by Siemens and llalskc for 
Martikenfeldo (Berlin), This was tested by Ohimuller and 
Prall, who infected the Spree water with cholera vibrios 
and' typhus bacilli prior to ozonisation, and found that 
these micro-organisms were completely destroyed by tbe 
process. They also came to the following conclusions : — 
(1) The treatment of water with ozone gives much better 
results as regards the removal of bacteria than sand filtra- 
tion ; (2) The chemical cbaracterisrics of the water are only 
affected to the extent that the oxygen al)S )rption is reduced 
and the free oxygen increased ; (3) The ozone dissolved 
by the water is rapidly transformed into oxygen, and is 
thus without influence on health; (4) Colouring matters 
are destroyed j (5) No foreign taste or odour is introduced. 

The anthor’s experiments wdth this process gave unfavour- 
able results so long as tbe sterilising tower contained the 
original lar^-siz^ packing used by Weyl and by OhL 
mflUsr and Frail in their experiments ; but by usin^ fine 
granolar packing, pathogenic bacteria were invariably 
destroyed. He ^und that iu the Martikenfelde plant 
such organisms in the water were killed by tbe passage of' 
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29 eubic metres of ftir coQUining 8*4 to 4 grms. of ozono 
per cubic metre, the rate of passage of the water being 
1 cubic metre m 8^ to 9 minutes. The oxygen absorption 
of the water was reduced by 0*09 to 0*92 mgrm. (and in 
one cshe by 2*24 mgrois.) per litre. 

The author confirms the statement of Ohlmdller and 
Erlwein that the oxygen absorpti'^n of the water must be 
taken into account. Thus, in the Wiesbaden ozonising 
plant oitly 0*9 to 1*8 grm. of ozone per cubic metre of air 
is required to effect the same resultH on water with an 
oxygen absorption of 1*7 mgrms. per litre as require an 
ozone concentration of 3*4 to 4 arms, per cubic metre of 
air in the case of the Martikenfelde plant, where the oxygen 
absorption of the water ranges from 4*6 to 8 08 mgrms. 
per litre. 

The Wiesbaden plant is the first large installation of the 
kind in Germany. A smaller one just completed at 
Paderborn yields 50 to 60 cubic metres of potable well 
water per hour. (See this Journal, 1890, 851 ; 1897, 765.) 

— C. A. M. 

Microbes in Water ; Action of Zinc on — -. F. Dievert. 

Comptes rend., 136, [H], 707 — 708. 

When granulated zinc is agitated with water containing 
microbes, especially Bacillus Eberthi and B, coli commuriis, 
the water is sterilised after a few hours, even with 5 grms. 
of zinc to the litre of water. Further experiments showed 
that the minute quantity of dissolved zinc oxide formed is 
not the active agent, though it probably causes the microbes, 
when left at rest, to collect at the bottom of the vessel; 
but the microbes actually corrode and consume the zinc, 
by which they appear to be poisoned. — J . T'. D. 

Ammonia in Water i Diaminophenol as a Reagent for 
Truces of . Manget and Marion. XXIII., page 441. 

English Patents. 

Liquids [ Water] ; Electrical Purification of . G. C. 

Marks. London. From C. McO. Chapman, New York. 

Kng..Pat. 1335, Jan. 19, 1903. 

The water is first heated to a temperature of 80 ° F. in a 
cylindrical vessel, and then passes into the eleclrolyser. 
The latter is also cylindrical, and contains a series of discs, 
alternately forming cathodes and anodes. Its interior walls 
are coated with insulating material and the ends are remov- 
able. The anodes are composed of a mixture of Hlumiuium. 
nickel, and tin, as described under U.S. Pat. 694,933, 1902 
\this Journal, 1902, 485), whilst the cathodes consist of 
zinc or carbon. The water finally pusses through a filtering 
tank.— W. P. S. 

Filtering ApparaUis \_Water]. G. C. Marks, London. 

From C. McC. Crapman, New York, U.S. A. Eng. Pat. 

1336, Jan. 19, 1903. 

A rsEFORATEU drum covered with filtering material is 
journalled in tne removable heads of a holding tank, to 
which the liquid is supplied. The drum has a hollow per- 
forated shaft, which extends outside the tank, the liquid 
entering the drum through the filtering material from the 
tank, and being discharged through the shaft. The shaft 
has nn external wheel, by whicU the drum can be rotated 
for cleaning purposes, the removal of the deposited matter 
being effected by a brush or brushes secured to the tank, 
and adapted to bear yieldingly on the surface of the drum. 

— R. A. 

French Patent. 

Filter j Sterilising, Single or Multiple Effect . 

D. Hojat. Fr. Pat. 322.470, June 25, 1902. 

The filtering takes place radially in an upright cylindrical 
vessel, the porosity of the medium decr^ring from the 
< entre outwards. ArrsogementsiM described for making 
the vessel tight /’and boiltn:r the liquid in a connected 
compartment, with a view to the steriKcation of the enntenu 
of the filter. (See also U.S. Pat, 708,833 of 1902} this 
Journal, 1902, 1126.)— J. W. H. 


(C.)— DISINFECTTANTS. 

English Patent. 

Formaldehyde Gas Generator, R. W. Carman and F. M. 
Lawrence, New York, U.S. A. Eng. Pat. 28,797, Doc. 30, 
1902. Under Internal. Conv., Ft>b. 4, 1902. 

See U.S. Pat. 699,944 of 1902 ; this Journal, 1902, 870. 

-J F. B. 

United States Patents. 

Disinfecting or other Purposes; Composition for — — . 
11. S. Blackmore, Mount Vernon, N.Y. U.S. Pat. 12,084 
(re-issue), Feb. 24, 1903. 

A mixture containing an essential oil, such as camphor oil, 
and formaldehyde. — W. P. S. 

Sheep Dips; Process of Making . F. S. Clark, New 

York, and E. A. Harris, Fargo, Ga. U.S. Pat. 721,153, 
Feb. 24, 1903. 

The process consists in fractionally distilling pine oil, to 
remove ill smidliug oils, saponifying, eliminating all the 
light hydrocarbon oil, and treating the water-soluble black 
residue with an ** intermediate ” oil, rosin, and caustic alkali. 
The emulsion thus formed is mixed with a light oil to bring 
it to a proper consistency. — W. P. S. 

French Patent. 

Disinfection by Means of Formaldehyde ; Process and 

Apparatus for . VV. E. Decrouc. Fr. Pat. 323,041, 

July 17, 1902. 

A SOLUTION of formaldehyde is allowed to fall through a 
tapped opening from the upper part of a reservoir on to 
quicklime contained at the .lower part of the same. The 
heat produced by the slaking of the lime evaporates the 
formaldehyde, the vapours escaping by a side opening. 

— W. P. S. 

XIX.-PAPER. PASTEBOARD, Etc. 

Cellulose; Preparation of , by Means of Phenols, 

F. A. Biihler. Chem, Ind., 26, [fi]» 13S — 140. 

It has been found that phenols, at temperatures above 
150° C., dissolve the resins, ligneous materials, and other 
so-called iucrusting substances of wood, and leave a residue 
of cellulose. Wooil tar, provided it coot tins .50 — 60 per cent, 
of phenols, is quite effective as a solvent. Iron vessels 
are rapidly attacked, and give the resuhing cellulose pulp 
a dark colour; copper vessels arc the best. In contact 
with the phi-nol, cellulose undergoes no change, even at 
230° C., while when heated in air or in water U rapidly 
alters at 170° — 20u° C. The solvent action of (he phenols 
is accelerated by increase of pressure ; 1 pan of wood 
requires, on the lahi>ratory scale about 8 parts, on the 
iodusirial scale almut 4 parts, of phenol. Straw and 
rushes are completely extracted in about five hours; 
smooth, straight fir wood requires 6 — 8, resinous, dense 
wood, 10 — 12, hours. Branches as well as stems are at- 
tacked, and yield almost as good a product, only a little 
shorter in the fibre. After the operation as much as 
possible of the surplus fluid is removed by pressure, and 
the remainder is washed out by a solvent, us'ng one which 
will not reprecipitate the dissolved substances. With ordi- 
nary tar-oils, using benzene as a solvent, the cellulose 
obtained is light brown : but it is occasionally possible to 
obtain a light-yellow product, very easily bleached. Nearly 
the whole of the cellulose coutained in the wood is obtained. 
The used oil is distilled off from the lignin, &c , and leaves 
a residue which has a high value as fuel. — J. T. D. 

English Patent. 

Cellnloid, Explosives, and the like ; Improvements relating 

to the Manufacture cf . R. Robertsen and W. 

Bintool. Eug. Pat. 25,994, Dee. 19, 19U1. XXII., 
page 441. 
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Uhitsd Statbs Patwit. 

Paper ; Method of Preparing Paraffin or Waxed . 

C. 1. Goesinnatiii, Worcester, Mast. U.S. Pat 721,963, 
March 3, 1903. 

TuKclaima cover extensions of Eng. Pat. 10,535 of 1901 
(this Journal, 1902, 362). The process there given con- 
sisted in treatment with a glutinous material, and then in 
a formaldehyde bath, drying, subjecting to the action of 
hot water or steam, and again drying. 

In the present patent the treatment with moisture is 
followed by a treatment with a volatile alkali solution 
(ammonia solution forming part of one claim). Another 
method consists of treatment with hot or cold moisture and 
glycerin, with or without subsequent treatment with 
ammonia. 

In every case the finished fabric is treated with paraffin 
or wax. — T. F. B. 

Frkncii Patent. 

Paper i Preparation of Palp for MannfacUre of . 

H. de Montessus de Ballore. Fr. Pat. 1122,921, July 12, 
1902. 

Estabti) is first crushed by passing betwe-en fluted rollers 
and dusted j it is then placed in vats and steeped in saline 
w'a»er. The mass is then subjected to a process of fermen- 
tation by means of a bacteriara, existing on the esparto, 
which evolves sulphuretted products. In the course of 
about 11 days, during which th<» temperature must not fall 
below 18° C., the non cellulose matter is decomposed and 
the niass is treated wdth milk of lime and salt water. The 
lime precipitates the pectic matters, and the pulp is pur fied 
by washing by decanUition in vessels with conical bottoms. 


XX.-PINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Sodium Sulphite ; Official Quantitative Test for . 

\V. Garsed. Pharm. J., 1903, 70, [1707], 391. 

Fuom the results of a nuiubcr of experiments with pure 
crystallised sodium sulphite, the author concludes that the 
H. P. test, according to w'hich 1 gris. of the sample dissolved 
in !}{> c.c. of distilled water should decolorise not less than 
77*7 nor more than 81 *7 c.c. of a N 10 solution of iodine, is 
by no means reliable. The result is di'^tiuctly inlluenced 
by : (1) The dilution of the sulphite solution ; (2) The rate 
at which the iodine ^oIution is run in j and (3) T'ho presence 
of excess of mineral acids or alkaline salts. 

Gdes and Shearer (this Journal, 188-1, 197) recommended 
dissolving the powdered sulphite in exces.s of undiluted N/10 
iodine solution, and determining the excess of iodine by 
titration with N/10 thiosulphate solution. In three experi- 
ments, usii g 0*3 grm. of sodium sulphite and a varying 
cxco>*8 of iodine, a constant percentage of 98*9 was 
obtained, and the author considers that the method should 
take the place of the present official test. — A. S. 

CoUargoL M. Hanrlot. Comptes rend., 136, [1 1]» 

680 ~G82. 

CoLUARGOL is A preparation of colloidal silver, which comes 
into commerce as a therapeutic agent. It dissolves in water 
to a red-urown solution, which gives the known reactions 
of colloidal silver. Silver nitrate solution precipitates it : 
when ^ded in proper quantity, no silver remains in solu- 
tion, either from th** collargol or the nitrate. The precipi- 
tate is not simply metallic silver, but contains the grouping 
clmrjcteristic of collargol. Weak acetic acid throws down 
frooi collargol solutions a black precipitate which eihibits 
distinctly acid charMters, dissolving in alkalis to coloured 
Solutions. It is this mbstanoe which is deposited on the 
anode daring the electrolysis of collargol or other coUoiilal 
silver solniions— a deposit which has hitherto been r^arded 
as spongy metallic silver. Oollargol is probably the 
ammonitun salt of this (co/forpo/tc) acid.-«J. T. D. 


Chloral ; Preparation of a Solid Polgmerie Form of — . 
E. Erdmann. Ger. rat. 139,392, Dec. 32, 1901. Chem.- 
Zeit., 1903, 27, [20], 233. 

Seven parts of anhydrous aluminium chloride are added to 
100 parts of well-cooled anhydrous chloral, care being 
taken that the temperature docs not ri<c above 40° C. In 
the course of an hour the whole mass solidifies. After 24 
hours the hard mass is brokeu up and extracted with cold 
dilute hydrochloric acid, then wa^thed with alcntiol and dried 
at a moderate temperature. It is iiisuluble iu alcohol, 
water, or acid «, but soluble in sodium cnrbon.ite solution. 
Ou warming with alkaU it gives chloroform. It is tasteless 
and possesses narcotic properties. — J. MeO. 

Glycocol Compounds of certain Phenols [Gt.aiasaaof, 
Preparation of], A. Einhorn and Ileutz. Arch, der 
Pharm., 240 , [HJ: 631. 

A NUMBKH of new glycocol compounds of phenols have 
been obtained iu the course of au invostigationon the action 
of the monochloracctic esters of phenols with the secondary 
amines of the fatty series. Guaiasanol, dielbylglycooof- 
giia'acol hydrochloride, 

CcH^ . OC Ha . O . CO . CHaN(C,H4),HCl, 

formed by the union of chloro-ncetylguaiacol with diethyl- 
: amine, and the subsequent combination of the base with 
I hydrochloric acid, promises to he the most important of 
these compounds, from a therapeutic point of view. Chioro- 
; acetylguaiacol is first prepared by treating a mixture of 
; guaiacol monochloro-acetic acid and pyridine with phosphorus 
oxychloride. The ester Calli. OCHg.O, CO. OHjCl is thus 
obtained in white needles, melting at 58—60° C. This 
combines directly with diethyliimiue to form diethylgly- 
cocolguaiacol. Three grms. of diethylamioe and 43 gmis. ot 
1 ehloro-acetylguaiacol are mixed and kept cool, with constant 
; stirring, when a strong reaction takes place, and the ohlor- 
I acetylguaiacol melts. After the reaction has proceeded 
for two hours the diethylglycocolguaiacol is separated 
1 from the gelatinous mass as a yellow oily fluid. The yield 
' is about 80 percent. The product is dUsolved in alcohol and 
1 saturated with alcoholic hydrochloric acid, when the hydro- 
I chloride, guaiasanol is obtained by recrystallisation from a 
I mixture of alcohol and ether, in th^ form of prismatic 
^ needles.readilysolublein water, which melt at 184° — 189°C. 

I It is decompo>ed hy alkalis, even when very dilute, with the 
I liberation of guaiacol. — J. O. B. 

' Anthranilic Acid i Sublimation of B. Scheuermann. 

Chem.-Zeit., 1903, 27/ [22], 245—246. 
j Anthranilic acid can be sublimed without decomposition, 

1 provided the pressure be luaint lined sufficiently low, from 
I 0 to I nim. of mercury. The dried and powdered substance 
I is introduced into one limb of a suitable subdtnation appa- 
I ratus, and this limb is immersed in a heating buth, whilst 
I the other limb, which serves for the eolle.'tion of the 
sublimate, is surrounded by a freexing mixture. The 
! rcce ver is connected by way t»f a tube filled with phosphorus 
peiitoxide with a manometer, a mercury vacuum-pump, 
and a water-pump. The apparatus is first evacuated with- 
out the aiqilication of beat, and the vacuum should maintain 
itself at less than 1 mm. of mercury all night. The bath is 
then heated to the desired temperature. The most favour- 
able temperature for the sublimation lies between 115° and 
150° C.— J. F. B. 

Formaldehyde} Action of , on certain Ketones. 

j C. Goldschmidt. Chera.-Zeit., 1903, 27, [22], 246. 

j When formaldehyde is caused to act up^ni p-aminoaceto* 
phenone in neutral solution, a very finely divided white 
precip.tate is produced, which, when crystallised from alcohol, 

I melts at 170° C.; it is methylene'p-aminoacetuphenone, 
C«H4.(NCH2).C0CH3. If the reaction be performed in 
presence of concentrated hydrochloric acid and the solu- 
tion be b )Ued for 15 minutes, a reddish soiutmn is pro- 
duced, from which water precipitates the anhydro-atcohol, 
[C 9 Hj(NH)(OHs)COOH 3 ]n. This is soluble iu clilomfonn, 
and is repreeipitated by ether as a brownish-red amorphous 
; powder of high melting point. When excess of 40 pec. 
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eent* formaldehjrde solution is heated with trihydroxyiiceio- 
phenme (gallacetophenone) in presence of hydrochloric 
acid for half an hour, a crystalline precipitate is formed, 
which, after repeated crystallisation from alcohol, appears 
as yellowish'white needles melting at 265'’ 0. It is a 
dipheoylmethune derivative, ditrihydroxu acetophenone me- 
thane, COOH, . (OH), . CeH . CH, . CgH . (OH), . COCH,. 

From hydroxy ketones of the aromatic series no alcohols 
appear to he formed, but only diphenylmethane derivatives. 
These are formed the more readily the greater the number 
of hydroxyl groups present in the molecule. For iostance, 
p-hydroxyacetophenone yields only a resin ; from resaceio 
phenone a diphenylmethane derivative is obtained, but only 
after long boiling; it melts above 250'’ 0., and is similar in 
constitution to the product obtained from the trihydroxy* 
compound.->J. F. B. 

Mesotane. J. IMiarin. Chim., 17, [1], 2C. 

MlseOTANH, 0H.C„II,.C0.9CH,.0CH,. is obtained by 
treating sodium salicylate with mono-cblordimethyl ether, 
thus: — 

OH . C«IT 4 . 00., Na -f ClCHj , O . CH, - 
NaCl + OH . C 6 II 4 . CO . OCIIo . OCH^. 

It forms a yellowish oily liquid, with a slight pleasant 
odour. It is insoluble in water. It is decomposed slowly 
by cold, and rapidly by boiling water, according to the 
equation — 

on . CfilC , CO . OCH,. OCH3 + HaO =. 

CILO + CH3OH + OH.CftH4.COOH. 

—J. O. B. 

Formaldehyde. C. Goldschmidt. Chem.-Zeit., 1903, 

27, [ 20 ], 218 . 

When formaldehyde reacts on aromatic amines five classes of 
substances may be formed : — diphen) Imethane derivatives ; 
in presence of alcoholic potash, compounds of the type 
CHj (Nil .CjH;,)* ; methylene derivatives; in presence of 
hydrochloric acid, auhydroaminobenzylalcohols, which are 
characterised by tlieir easy solubility in cold chloroform 
and which may be used for making dyestuffs fast on doth : 
with excess of formaldehyde in presimce of hydrochloric 
acid or hydriodic acid, insoluble high molecular bases 
formed by condensation of 2 mols. of amine and 3 mols. 
of aldehyde. 

Hydroxyaldehydes and hydroxyacids condense with 
formaldehyde in presence of hydrochloric acid. The 
action of aromatic ketones and oxy*keioneson formaldehyde 
is at present under investigation, — J. McC. 

Formane. Uepertolre do Phurm., 1903, 120. Chem. and 
Druggist, 1903, 62, [1208], 472. 

Formane, or chloromenthyl methyl ether, 0,^11, gO.t’HjCI, 
is the condensation product cf menthol and formaldehyde 
in presence of gaseous hydrochlori(^ acid. When treated 
with warm water it readily decomposes into menthol, 
formaldehyde, and hydrochloric acid. — A. S. 

Antipyrine ; Action of Mercurous Nitrate and oj the 

Neutral Mercuroso-mercuric lieagent on . A. 

Moulin. Bull. ISoc. Chim., 1903, 29, [5], 201—203. 

Mercurous Nitrate, — If antipyrine be treated with mercu- 
rous nitiate, both being dissolved in a saturated aqueous 
solutioQ ot potassium nitrate, nitromer curate of antipyrine, 
CiiHjsN20(N0,)3Hg. is precipitated in the form of crystal- 
line colourless needles. After being rccry stnllised from 
boiling 60 per cent, alcohol, the product is sparingly soluble 
in water, but soluble in dilute nitric acid, sodium hydroxide, 
and ammonia ; sulphuric acid also dissolves it with a red 
coloration. 

Neutral Merewoso mercuric iJenpent.— This is prepared 
by dissolving 5 o c.c, of mercury in a litre of a mixture of 
otrong nitric acid and water in equal parts. To 100 c.c. of 
this solution 400 c.c. of saturated aa|^u 8 potassium nitrate 
solution are added, and the mixlurSls heated on the water- 
bath with excess of yellow mercuric oxide and filtered. 
Wh^ this reagent is added gradually to a solution of 
antipyrine, and the mixture heated on the water-bath, a 


yellowish-red crystalline precipitate is finally produced. 
From this precipitate three bodies have been isolated by 
extraction with nitric acid ; nitrosu-mercuroue antipyrine, 
a red powder sparingly soluble in strong nitric acid, havinp^ 
the formula Ci,H, 3 N 20 (N 03 ) 2 Ug 2 ; nitroeo-mercuric antt- 
yrine, a yellow crystal lino powder soluble in nitric acid, 
aving the formula (’i,Hi 2 N 20 (N 03 ) 2 Hg ; and the nitromer- 
curate described above. 

The two uitroso compounds decompose with explosion 
when heated to 205° — J. F. B. 

I- Phenyl-^)- Methyls -Pyrazolone and He Derivatives i 

Prejyaration of . K. Majer. Ber., 1903, 36, [4], 

717—718. 

The author finds that, by a slight modification of the method 
of Stolz, .q-pynizolones can now be prepared with satisfactory 
yields as easily as the 5-pyrazoloiie8. For the preparation 
of \-phenyl-b-methy IS -pyrazolone, 15 gnus, of monoacetyl- 
phenylhydraziuc (or 21 grins, of the corresponding benzoyl 
compound) are mixed with 13 grms. of ethyl aceioacetate, 
and 14 gnus, of phosphorus trichloride are then aided, 
gradually, and with agitation. V^igoroiis reaction sets in 
with evolution of hydrochloric acid, DKcessitating frequent 
cooling. The syrupy product ia finally poured into water. 
It i.s then diss jived in ammonia aud the solution is filtered, 
the 3-pyrazolone being precipitated by neutralising with 
acid; yields — 10 grms. The ])rimary by-products of the 
reaction are water and ethyl acetate or benzoate. 

l-Phenyl-5-methyl 3-pyrazolone, when heated at 205° 0. 
with phosphorus oxychloride in a sealed tube, yields the 
corresponding 3-chlorpyrazole, a liquid boiling at 295° G., 
which can he r»*adily methylated, aud from which isoanti 
pyrine and isotbioantipyrine can be prepared.— J. F. B. 

Terpene Series ; Oxides in the . F. W. Semmler, 

Her., 1903, 36, [4], 764—770. 
Diuydkocahvkol, like terpineol, when oxidised with 
potassium permanganate, yields a tribydric alcohol or 
glycerol, l V dihydroxydihydrocarveol. 

8uch glycerols, on dehydration, may yield either a double- 
unsaturated alcohol, au unsaturated oxide, or a ketone ; 
terpineol -glycerol yields carvenonc. 

Dihydroc irvool glycerol was dehydrated by adding it 
gradually to dilute sulphuric acid, through which a current 
of steam was maintained. The product obtained, 
was neither an alcohol nor a ketone, since metallic sodium 
had no action upon it. It is therefore regarded as an 
oxide, dihydrocarvoxidc, which is unsaturated, aud com- 
bines with two atoms of bromine by addiiiou. It forms an 
additive compound with hydroxylamiue, CioH^gNOa, which 
is a base melting at 113° — 114° (j. This base is split up, on 
heating with alcoholic potash, first into a nitrile, and 
subsequently into a hydroxyacid, CioHigtl^. — J. F. B. 

BornyUne. .1. Kondakow. J. prakt. Chern., 1903, 67, 

[5 and 6], 280—284. 

The borneol ester of xantbogenic acid decomposes when 
healed, giving a hydrocarbon which has been described as 
horny lene. With hydrochloric acid in light petroleum 
solution it gives a hydrochloride which possesses the odour 
of camphor, melts at 123° — 125° C., and has [o]o= 86° 44'. 
On crystallising from petroleum it gave two kinds of 
crystals, one melting at 120°— 122° U., and the other at 
123° — 124° C. From the behaviour 011 heating with water 
it is deduced that bornylene hydrochloride is not identical 
with pineue hydrochloride. When bornylene is boiled 
with alcoholic potassium hydroxide for 10 hours, there is 
apparently a partial change into cam phene. 

It has been proved also that the bornylene prepared from 
the xantbogenic ester is a mixture of bornylene and 
isobornylene (camphene).— J. McC. 

'Aceiylcauiphor Derivatives ; General Method for Preparing 

. S. M. Malmgren. Chem.-Zeit., 1903, 27, [20]* 

221 . 

When maguesium bromocamphor is treated with the 
corres^nding ester, acetyl, propionyl, or butyryl camphor 
is obtained. 
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The action of magnetiom on bcomocamphor in ethereal 
aolutioD takea place in the two following ways 

/CHBr /flH.MgBr 

CjM,,/ I + Mg - C,H,4<' I 
\ CO ^ CO 

,CHHr / yCH.\ 

2C,H,4 < I + S.'Ig - { C,H„ ' I ) Mg. MgBfj. 
^ CO V \ c:() /j 


In presence of an ester the latter eompound enters into 
the reaction : 

I I J Mg + R.COOU' = 

\ \ CO /j 


C,H,4 


/ 

\ 


li 

I 

CH.C.O.Mg.HC V 
I I I >C„Hn. 

CO OK' CO ^ 


and on treatment with ice water, to which some acid has 
been added, hydrolysis takes place: 


I 


pouessing the distinct odour of the seeds. It has the 
sp.gr. 0‘870 at 13*5*' and the [a]„ +8°, It is readily 

soluble in absolute and 90 per cent, alcohol, but its 
solubility in 80 per cent, alcohol is only 1 : 460, — J. O. B. 

Condurango ; Test for — U. Firhas, XX III., I>age 443, 
Knolish Faticnt. 

Vanillin and other Analogous fiodies ; Manyfacture 

of . K. L. Kroger Delapierre, Courhevoie, France. 

Kng. Fat. 4909, Feb. 26, 1902. 

The oxidi^ing action of air saturated with vapours of 
terpenes, sesiquiterpenes, or turpentine is utilised for the 
prepaiation of aldehydes from phenolic bodies, such as 
eiu’cnol or safrol and their isomers. 

For the production of vanillin a current of purified air 
is passed through oil of turpentine heated to 80^ — 35° C. ; 
it is then passed into an apparatus furnishod with baffles, 
heated at ^^0° -90° C., and thence at a velocity of 135 litres 
per hour over a layer of iso-eugenol maintained at 100° C. 
rhe phenol may he held in plates of porous material or 
may be sprayed constantly over vertical glass plates. 


R 

y CH.CO.Mg.CHv 

CgH,, / I I I > + 2H,0 = 

^ C O OR' CO / 

yCH.CO.R yCHj 

Offlu C I + <C I + R'OH -h Mg (OH).>. 

\ CO ^ CO 

The first magnesium broinocamphor also acts on the 
ester to form an intermediate compound which forms an 
alkyldicamphoryl carbinol on hydrolysis, which latter readily 
loses water to form an ether. 

The acetyl, propionyl, and butyryl camphors can be 
distilled under diminished pressure : acetyl camphor at 
127° C. (11 mm.)} propionyl camphor at 138*5° C. 
(11 mm.) ; butyryl camphor at 146 ' (’. (12 mm.). 

They arc colourless oils, but soon assume a yellow 
colour, and in the course of a few w'eeks they are trans- 
formed into white amorphous solids.— J. McC. 

Citronella Oil; Standards for . E. J. Parry and 

C. T. Bennett. Chem. and Druggist, 1903, 02, [1206], 
408. 

The authors have previously (this Journal, 1903, 168) 
drawn attention to the fact that a large amount of citronella 
oil adulterated with resin spirit is on the market. In view 
of the fact that some of the samples ot adulterated oil will 
comply with Schimmel’s test, the authors have examined 
samples of pure citronella oil, pure oil mixed with resin 
spirit and petroleum spirit, and commercial adulterated oils. 
They suggest the following standard for pure citronelhi 
oil : — 

1. The oil must dissolve cither clear, or at most with 
the slightest opalescence, in 10 vols. of 80 per cent, alcohol 
at 20° C. 

2. The first 10 per cent, obtained by distilling the oil 
under reduced pressure (20—40 mm.) must have a sp. gr. 
not below 0*858 and a refractive index at 20° C. not 
below 1*4570.— A- S. 

Frejar Oil. HaenscTs Quarterly Report, Jan. 1903, 11. 

CuuDB Indian frejar oil gives, on rectification, a colourless 
syrupy oil with a characteristic odour. The rectified oil has 
the following constants. Sp. ^r. 0*9097 at 15° C., [a]^ = 
19° V at 20° C. Readily soluble in petroleum spirit, ether, 
chloroform and absolute alcohol. Solubility in 96 per cent, 
alcohol, 1:400. Since the oil is low in price, it is suggested 
that it may find useful application in perfuming soaps. 

— J. O. B. 

Foenugreeh ; Mssential Oil of — — , HaensePs Quarterly 
Report, Jan. 1903, 10. 

The crushed seeds of Trigonella foenumgraeunif yield only 
0*014 per cent, of a light brown, neutral, volatile oil, 


Uydroxylamine ; Manufacture of . 0. \V, Johnson, 

London. From C. F. Hothringer and Sidine, Mannheim. 
Eng. Fat. 10,094, May 1, 1902. 

SKKFr. Fat. 318,978, 1902 ; this Journal, 1902, 1458. 

-G. H. R. 

United States Fatknts. 

Alkali-caffeine-methylene Disulicylale. S. L. Summers, 
FhiUdelphia. U.S. Fat. 721,923, March 3, 1902. 

An aqueous solution of an alkali salt of methylene di- 
salicylic acid (sco U.S. Fat. 7 1 6, .591 of 1902; this Journal, 
1903, 110) is heated with culfeino and the solution 
evaporated. White, somewhat deliquescent crystals 
separate out, soluble in water, moderately so in alcohol, 
insoluble in ether and benzene, having the formula 
C,5Ui„()rX2R')C8H,oN*()2.-T. F. R. 

Benzoic Acid Ester of Methylene Diyudiacol, and Process 
of Making same. S. L. Summers, Fhiludelphia. U.S. Fat, 
72%924, March 3, 1903. 

The benzoic acid ester of mcthylcncdiguaiucol is prepared 
by passing gaseous formaldehyde through a mixture of 
benzoic acid, guaiacol and pbosphorns oxychloride dis- 
solved in a suitable solvent; the product is isolated from 
the mother liquor and washed. 

The compound forms an amorphous, pea-green powder, 
having the empirical formula, soluble in acetic 

acid, hot alcohol, and ether, and insoluble in water. It bat 
a melting point at about 54° C. — T. F. B. 

Methylene Citric Acid; Process of Making . R. 

Herendes, Klberfeld, Germany, Assignor to Farbenfabr. 
of Elberfeld Co., NewYork. U.S. Fat. 722,27.5, March 10, 
1903. 

METHYLKNE-citric Hcid is prepared by heating citric acid 
with chloroinethylic alcohol.— J. F. 11. 

Sulphonic Acid Sall^ and Process of Making same. L. 0. 
Helmers, Assignor to Ichtbyol Gesellsch. Cordes, Her- 
mauni & Co., both of Hamburg, Germany. U.S. Fat. 
722,506, March 10, 1903. . 

The sulphonic compound obtaine<i by the action of sul- 
phuric acid upon bydrucarbous Iree from sulphur is 
neutralised by a suitable base (e.g.^ lime). The precipitate 
is removed by filtration and tfie filtrate is evaporated to 
dryness. The residue is dissolved in water, the sulphonic 
acid is liberated by precipitating the base, the solution is 
oxidised, the oxidised sulphonic acid is neutralised by a 
metallic easily reducible base {e.g., silver oxide), and the 
solution is evaporated to dryness. The salts are obtained in 
the form of reddish-brown amorphous powders, giving per- 
manent solutions in water and no coloration with ferric 
chloride (see also Eng. Fat. 6795 of 1901; this Joamal^ 
1902,864).— J. F. B. 
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Stdphonic Acid Sallt Alkaline Enrihy Metals and 
Metals proper, and Process of Making same. L. O, 
Helmera, Assignor to Ichthyol Geselli^ch. Cordes. Her- 
manni, & Co., both of Hamburg, Germauy. U.8. Pat. 
722,507, March 10, 1903. 

la the preparation of the sulphonie acid salts specified in 
the preceding abstract, the oxidition may be effected 
directly upon the product of sulphonation before proceeding 
with the preparation of the salts. — J. F, B. 

Still \Ethcr’]. G. F. Aiders, Covington, Ky., Afwignor to 
Hoffman, Ahlers & Co., Ciaeinoati. U.S. Pat. 722,071, 
March 3, 1903. 

A CONDUIT leads from the top of the distilling vessel to the 
bottom of an alcohol condenser, and is connected by a 
valve-controlled conduit with the ether condenser, a water 
seal being arranged in the alcohol condenser to shut off 
ooinmunication between it and the distilling vessel, during 
the primary operation in which the ether is supplied to its 
separate condensing system. Moans are also provided for 
supplying hot compressed air to the distilling vessel, for 
supplying water to, and draining water from the alcoliol 
condenser, and for separately collecting the condensed ether 
and alcohol. — R. A. 

FttKNCH Patent. 

Ammonium Ichtht/ol Sulphonnte ; Process for Making . 

A. C. McLaiighlin. Fr. Pat. 323,021, July 15, 1*902. 

See Eng. Pat. 21,838, 1901 ; this Journal, 1902, l.'i.'iS. 

— T .F. B. 

XXI-PHOTOaEAPHIC MATEEIALS 
AND PEOCESSES. 

Filter transmitting onlg Ultraviolet Light and its Use in 
Spectro-photography. U. W. Wood. Philos. Mag., 6, 
[6], 257-263. Chem. Centr,, 1903, 1 , [10], 553. 

Nitrosodimetiitlanii.xnk has the property of absorbing 
the greater part of the visible spectrum, but allows of the 
transmission of the ultraviolet rays (beyond the H- and K- 
lines to the extreme cadmium lines). The rays of the 
visible spectrum (in the red, yellow, and green) which pass 
. through can be removed by means of cobalt glass and 
suitable green glass. The author describes different 
methods of using the nitrosodimethylaniline (in gelatin, in 
glycerin solution, on glass or quartz plates, &c,). If a 
suitable combination be selected, the ultraviolet rays may 
be made to converge by means of a lens, and a crystal of 
uranium nitrate becomes luminous if placed in the focus. 
Beproductions are given in the original illustrating the 
manlier in which this property of nitrosodimethylaniline 
may be applied in spectro-photography. — A. S. 

Photography ; Some Physical Considerations of . 

T. T. Baker. Photog. J., 1903, 43 , [‘J], 27. 

When a photographic emulsion, of uniform chemical 
composition, is prepared in successive batches, the smaller 
those batches are the more does the finished material vary 
ill its practical qualities. The greater similarity between 
the larger single batches depends on the fact that various 
secondary conditions affect each batch more seriously the 
smaller it is. These minor interfering causes include tlie 
specitio heat of the gelatin, the specific heats of the salts 
used, their heats of combination, the capacity for heat of 
the vessel in which the emulsion is made, and the specific 
heat of the finished emulsion. The specific heat of gelatin 
is best determined by preparing a hot 5 or 10 per cent, 
solution and diluting it with cold water, in known propor- 
tion, in the calorimeter. Since the specific heat of a hard 
gelatin is generally greater than that of a soft material, if 
two brands of emulsion are to be made of the same sensi- 
tiveness, thev must be cooked*' for different lengths of 
time according to the specific heats of the two gelatins 
employed. 

The effect of the various neats of combination of the 
salts used in preparing an emulsion is comparatively small ; 
but the effect of heat upon the sensitive salt itself is 
frequently apparent, especially in the case of silver chloride, 


and all snob salts as change visibly on exposure. If silver 
chloride is emulsified with gelatin at a low temperatare, the 
colour 00 exposure is redder than if a high temperature is 
employed ; and, moreover, if exposed to the spectrum, the 
portion acted upon by the red rays is redder than that 
affected by the blue rays. 

Silver chloride precipitated in presence of gelatin with 
m phcnylenediamine hydrochloride becomes plum- or ruby- 
red on exposure, and is more sensitive than if lithium 
chloride is the precipitant ; barium chloride yields a com- 
paratively inseusltivo emulsion, which changes to a violet- 
brown on insolation ; ethyl chloride gives about equal 
sensitiveness, and a yellowish-red image. Silver bromide 
prepared by precipitating an alcoholic solution of the nitrate 
with ethyl bromide deposits slowly, is fine in grain, and 
appears whiter than when ammonium bromide is the 
reagent ; the latter yields a bromide which becomes greyer 
on exposure. With uranium bromide, the silver salt 
becomes dark grey almost directly it is exposed, and 
darkens further very rapidly, Silver bromide precipitated 
with ammonium bromide yields very similar colours if 
treated with nitrons oxide. 

A gelatino-cilrate emulsion made at 27® C. gives a brick- 
rod print ; at 32^ a plum-red ; and at 48° a bluish-red 
print on exposure. The temperature of emulsification also 
affects the colour of an exposed bromide emulsion. Unless 
the temperature during emulsification is raised above 27° C., 
it is impossible to prepare a bromide emulsion having any 
rapidity; but such low temperature products give very 
clear images, and might bo useful for interference colour 
photography. Bromide, chloride, and citrate emulsions are 
more sensitive at a high temperatare of exposure than at a 
low one. 

Two strips of chloro-citrate emulsioi paper, one with, 
the other without, free silver nitratj, were exposed side by 
side under a set of rod, green, and blue-violet light filters. 
On examination the paper containing the silver nitrate was 
found to have given a reddish-violet image under the blue- 
violet screen, a red under the red, and to have remained white 
under the green ; the paper with no free silver nitrate became 
blue-violet under the blue, plum-red under the red, and had 
a faint indefinite colour under the green. A gelatino- 
bromide plate bathed in eosiu solution, and exposed to the 
spectrum gives two maxima of sensitiveuess ; at E and K, 
a grained chloride plate gives two maxima at i) J E and 
F ^ G, just under this latter maximum being the minimum 
of the bromide curve. 

The author believes that the effect of exposure is to 
produce compounds of the character ^-g„j Br^ or Ag,^ Cl^, 
where m is greater than 7i, but it is ** absurd ” to call m 
two or four and n one after a change which is clearly more 
physical than chemical. — F. II. L. 

Platinum Wastes [Photoyraphy~\ ; The Saving of 
A. J. Jarman. Wilson’s Pnotog. Mig. 40 , 3 ; through 
Photog. J., 1903, 43 , [2], 61. 

When working the platlnotype” process, old oxalate 
developers, the first acid clearing baths, and all solutions 
liable to contain pbtinum should be collected in a large vessel 
containing 6 or 6 lb. of scrap zinc for every 6 or 8 gallons 
(American) capacity. After a time the deposit of iron and 
platinum is separated by filtration and worked up. The 
author states that the first acid bath contains more 
platinum than the spent developing solution. — F. II. L. 

English Patents. 

Photographic Films; Manufacture of . Soc. Anon. 

dcs Produits Pliotographiques. Asni^res, France. Eng. 
Pat. 23,531, Nov. 20, 190J. (Under Internat. Conv., 
May 3, 1901.) 

See U.S. Pat. 717,793 of 1903 ; this Journal, 1903, 164. 

— T. F. B. 

Photographic Emulsion. Y. Schwartz, Hanover. 

Eng. Pat. 9993, April 30, 1902. 

Sbb Fr. Pat. 320, t5 1 of 1902 ; this Journal, 1903, 44. 

T. F. B. 
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Pkotographi on PonUCards, 4*c. t Apparatut and ProceMs 
for the Rapid Production of H. L'iuterbach. 

Cologne-on-Rbine. Eog. Pat. 25,942, Nov. 25, 1902. 

Thb negative, preferably developed in a solution consisting 
of hydroquin one, 150 grms. ; potassium metabisulphite, 300 
grm?. ; potass, bromide, 18 grms. ; water, 5,000 grms., and 
fixed in a solution containing 2 kilos, of ** fixing sodium/’ 
and 1 00 grms. of potassium raetabisulphite in 5 kilos, of water 
is inserted in the wet state in a projecting camera fitted 
on a baseboard which carries a holder for the post-card ; 
the positive image is developed in a bath consisting 
preferably of metol, 50 grms. ; sodium sulphite, 500 grms. ; 
potash, 250 grms.; potassium bromide, 12 grms.; water, 

5 kilos. . . 

Another apparatus consists of a chamber containing a 
source of light and an inclined reflector so arran^ctl that 
the light can, at will, be thrown through a hole in one of 
the walls of the chamber on to the glass top of a second 
adjoining chamber. The glass top of this second chamber is 
finished off so as to form a cell to contain water, the 
negative and post card being laid on the glass top so as to 
intercept the light as it passes through the glass. 

A third process consists in developing the negative, 
preferably in the solution described above, and, without 
fixing, hardening it in a solution of acetic acid (about 5 per 
cent.), and then immersing both the unfixed negative and 
po 5 t-card in a solution of alcohol (about 5 per cent.) ; the 
post-card and negative are now pressed together, exposed 
to light, and developed preferably in the solution mentioned 
in the first process. 

The last process may be varied by omitting the acetic 
acid and alcohol treatments, and merely interposing a mica 
plate between the unfixed negative and the post-card and 
then exposing to “ an electric light in a transparent celluloid 
packing.” — T. K. 13. 

Frkncu Patent. 

Photographic Plates in Daylight i Process for Developing 

— J. N. Ludwig. Addition, dated June 24, 1902, to 

hr. Pat. 318,193, Jan, 29, 1902 ; this Journal, 1902, 1412. 

The claim is revised so as to embrace any material which 
is to receive a photographic image j the material is uniformly 
coloured by some substance which absorbs actinic rays, and 
which can be removed from the material by washing, (Sec 
also Kiig. Pat. 3023, 1902 ; this Journal, 1902, 639.) 

— T. F. B. 

Printing Plates / Process for Preparation of . 

B. Gisevius. Fr. Put. 323,023, July 15, 1902. 

A PLATE of metal or other material is coated with a layer of 
a substance which has been rendered insoluble by exposure 
under water to light (c.^., bichromatod gum). It is now 
exposed under the negative or design, and developed. It is 
then coated with a second layer of substance made insoluble 
by light (preferably albumin containing a chromium salt). 
This layer is covered with a film of ink or colouring 
matter containing grease, and the superfluous albumin and 
gum removed by means of dilute acid, which does not touch 
albumin which is in contact with the metal. Thus a coloured 
layer of albumin in the form of the original design is left on 
the plate. 

Asphaltum is used, among other things, for colouring the 
albumin before the acid treatment. — T. F. B. 


XXn.-EXPLOSIYES. MATCHES. Etc. 

Nitrogen in Nitrates and Nitric Esters [^Nitroglycerin'] ; 

Determination of . A. Wohl and O. Poppenberg. 

XXIIT., page 442. 

English Patents. 

Ejrplosivest Celluloid and the like ; Impts. relating to the 

Manufacture of . B. Kobortson and W. Bintoql, 

Waltham Abbey, Essex. Eng. Fat. 25,994, Deo. 19, 
1901. 

A process for the recovery of acetone used as a solvent in 
the minofactare of explosives, Ac., and which exists in 


the drying stoves in a state of comparatively great attenua* 
tion, mixed with air. After being saturated with moisture, 
the vapour from the stoves is led into a special scrubbing 
tower (this Journal, 1903, 85), through which a 80 per 
cent solution of sodium bisulphite trickles. The acetone so 
absorbed is recovered from the bisulphite solution by direct 
distillation and condensation, without the addition of 
alkali, as practically all the acetone distils over befoie the 
bisulphite tiegins to decompose, and the latter can therefore 
bo utilised again. Ou cooling the solution any sulphate 
formed crystallises out.— G. W. McI). 

Smokeless Powder Grains ; Improvements in — — , and in 
(Cartridges and (Charges especially adapted for use in 
Large Guns, and in Methods of making the same, 
II. Maxim, Brooklyn, U.S.A. K»g. Pat. 9481, April 24, 
1902. 

A PROCESS for making smokeless powder which consists in 
forming the material into rods or bars suitable for powder 
grains, while in the plastic state, then evaporating a portion 
of the contained solvent, and then piercing the rods or bars 
with perforations. The material is perforated from opposite 
sides to a depth which will leave such a thickness of 
material betAveeii the bottoms of the perforations, as will 
just be burned through before the projectile leaves the gun. 
The material between the bottom of opposite holes should 
be the same thickness as that IxUween the sides of adjoining 
holes. The cartridge case is filled with such rod-* or bars, 
having rounded edgi^s, of varying cross-sectional dimcn.sions, 
but perforated in such a manner as to effect the simultaneous 
consumption of all parts of the charge. (See also this 
Journal, 1901, 1141.) — G. VV. Mcl). 

Detonation of High Explosives. F. M. Hale, London, 
and G. W. Bell, Ipswich. Eng. Pat. 13,348, June 12, 
1902. 

PiCRATE of lead, prepared by neutralising picric acid with 
lead carbouiite, is usinl as a iletonating agent for wet 
guncotton, lyddite, &c. It is stated to bo non 'sensitive 
to shock, friction, and com-ussiou, but is detonated by a 
percussion cap. — G. VV. McD. 

Detonating Compositions. J. Fdbrer, Vienna. 

Eng. Pat. 24,812, Nov. 12, 1902. 

A suBSTiTurK for fulminate consisting of potassium nitrate 
(15*5), potassium bicarbonate (30), sulphur (16), and 
aluminium (8*5). To bo effective, the composition must 
be enclosed in an air-tight chamber, and is ignited by a 
slow-buroing agent such as black powder. The compouud 
is compressed to a density between one and two, and is 
used either in the granulated form, or iu plates or wafers 
some 2 mm. thick. — G. W. McD. 


XXIII.-ANALYTICAL CHEMISTRY, 

INORGANIC— QUALITA TI VE. 

Ammonia in Water; Diaminophcnol as a Reagent for 

Traces of . Manget and Marion. Annales de Chim. 

Analyt., 8, [3], 83. 

Diaminofhknol, known commercially as ** amidol,” affords 
a very sensitive reagent for the detection of free ammonia, 
80 that its solution may bo usefully substituted for 
** Nessler’s reagent ” for the colorimetric determination 
of ammonia io drinking water. It is said to bo definitely 
more sensitive than Nessler’s reagent,” the tint given by 
a dilution of free ammonia 1 ; 1,000,000 being very marked, 
and the colour reaction distinct in even higher dilution. 

— J. O. B. 

INOROANIC-^QUANTITA TIVE. 

Ferrocyanide of Potassium ; Analysis of . W. Kiel- 

basinski. Zeits. f. Farben- u. Textil-Chem., 1908, 
2, f6j. 114-115. 

In the titration of potassium ferrocyanide with ^taisiuoi 
bichromate, or with potassium permanganate, using feme 
chloride as indicator, some difficulty is experienced in 
observing the final reaction. The author, therefore, proposes 
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lo perform the titration with N/IU potasrium permanj^anate 
solution with addition of indigo sulphonic acid as indicator. 
The disappearance of the green coloration of the solution 
marks the end of the reaction. The permanganate used 
for the oxidation of the indigo sul(>honic acid has to be 
determined previously to the titration, and is to be taken 
into consideiation in the calculation.— E. N. 

Bismuth / Injluence of , in the Determination of 

Silver by the Crucible Test, K. Sander. Herg- u. 
Iliittenniann. - Zeit., 02, 81. Chem.-Zeit., 27, [19]» 
Hep. 54. 

CoNTRAltY to previously expressed opinions, the author 
finds that the presence of bismuth has no intiuence on the 
results of the silver determination, the average loss of 
silver being 3 ’17 per cent, with bismuth and 3 *1*7 per cent, 
without. To determine hifimuth in lead ores, he fuses 
20 grms. in an iron cnicihle, precipitates the lead, from 
nitne acid solniion, with sulpliuric acid, treating the HItrate 
wdth ammonia, dissolving tfc precipitate (lead and bisinutb) 
in a minimum of hydrochlcric acid, and diluting with 
w’atCT. On cupellation, the bismuth is revealed as a 
circular brown spot under the silver button. — C. S. 

Phosphoric Acid in Mamires } Determination of the 

Available . W. h\ Sutherst. Analyst, 1903, 28, 

[324], 60—71. 

Fon the estimation of the available phosphoric acid in 
manures, the author has compared the solvent action of the 
acid potassium salts of certain organic acids with that of 
the standard reagent, citric acid (I per cent, solution), in 
view of the fact that the former bodies more nearly 
represent the acid constituents of the root-fap of growing 
plasis than the latter. Pota^ssiura binoxalate, hitarttnte 
and bimalate were time inve.stigated. One grni. of various 
phosphate materials was digested with a quantity of the 
potassium salts, equivalent in acidity to 1 gun. of citric acid 
and dissolved in 100 c.c. of water (except the bitartrate for 
Ifhich 300 c.c. of water were required). The dissolved 
hosphoric acid was then determined. Potassium 
inoxalafe and bitnrlrate yielded results practically identical 
with those obtained with citric acid, whilst the bimalate 
showed a very much weaker solvent action. Further, 
since the phosphates of the soil ore continually subjected to 


tlie action of fresh quantities of root-sap, owing to trans- 
piration, the author studied the result of repeating the 
digestion of the same quantity of fertiliser with fresh 
quantities of 1 per cent, citric acid. It was found that each 
subsequent digestion effected the extraction of gradually 
decreasing quantities of phosphoric acid until the whole was 
exhausted. He concludes that the whole of the phosphoric 
acid in fertilisers is available for plant food, but that in 
some it is more readily assimilable than in others, as ig 
indicated by the (luantity extracted in the first digestion. 

- J. F. B. 

Nitrogen i Determination of ^ in Nitrates and Nitric 

Esters. A. Wohl and O. Poppeuberg. Her., 36, 
676—684. 

Sen losing’s method requires a very long time, especially 
with “gelatinised” explosives, and cannot be used with 
powders containing nitroglycerin on account of the 
volatility of the latter. iainge’.s nitrometer requires a 
considerable quantity of mercury, and the stopcock 
readily becomes blocked when introducing those substances 
which' swell on mixing with sulphuric acid ; while in 
Liibarsch’s modification of liunge’s apparatus any carbon 
dioxide or monoxide, evolved by the action of the acid 
on carbonates, or on easily decomposable organic com- 
pounds, is measured as nitric oxide. Tbe author utilises 
Crum’s reaction, but carries out the process in the manner 
described in his former paper on gas analysis (this Journal, 
1902, 141,3). The flask is globular, approximately loo c.c. 
in capacity, neck 6 cm. long and 10 mm. diameter. It 
is closed by o ground hollow stopper carrying a narrow 
tube and stopcock, the latter gn oved in the key so as to 
facilitate very gradual opening. The cltarway through the 
tube and stopcock bore is 3 ram., and the length from 
inner end of stopcock bori^ to open end of tube is 59 mm., 
60 that the pressure due lo the contained column of 
sulphuric acid is equivalent to that of 8 mm. of mercury 
(A, loc. cit.). To carry out a determination, place iLe 
weighed substance in the flask, pour over it 10 c.c. of 
strong sulphuric acid, and shake till dissolved. (Inorganic 
and organic nitrates, collodion, guncotton, nitroglycerin, 
&c. With subsiauccK that do not readily dissolve, leave 
them overnight with the acid, or raise the temperature to 
60° C. If any substances are present that will react with 
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Correction to be applied for Variation of the Amount of Substance from the Noimal \\ eight. 
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10*6 

11 

11*6 
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12*6 

13 

13*6 
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14*5 
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Weisht. 

per Cent. 

per Cent. 

per Cent. 

lier Cent. 

per Cent. 

per Cent. 

per C( ni. 

per Cent. 

per Cent. 

. _ _ i 

per Cent. 

jicr Cent 

Mgrm. 

0*('32 

0*031 

0*0.15 

0*037 

0*0,"9 

0*04 

1 0*04 

0*04 

0*06 

0*05 

0*05. 

2 

0*004 

0-(l0S 

0 071 

0*074 

0 078 

(r08 

0*()H 

0*(.9 

0*09 

0*10 

0*11 

3 

0*090 

0*l(i2 
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1 0*111 

: 0*116 

0*12 

0*13 

0*13 

n*i3 , 

0*15 ! 

0*l(t 

4 
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0*] 

iOO 

0*142 

1 0*148 
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0*17 
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0*19 1 

0*21 

n 

0*1 i»0 

oo 

70 
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i 0*20 

0*21 

0*21 

0*22 , 

0*24 1 

0*2« 

6 

0*192 

0*204 

0*213 

0*223 

0*23*2 

1 0*24 

I 0*2,5 

0*26 

! 0*27 I 

0*29 1 

0*32 

7 

g 

0*225 

0-2.S8 

0*249 

0*260 

0*271 

0*28 

0*29 

0*31 

0*32 

0-.34 

0*37 

0*267 

0*272 

0*186 

' 0*298 

i 0*310 

I 0*32 

0*34 

0-.-.5 

0*36 

0*,39 1 

0*42 

9 

0*289 

0*,300 

0*820 

' 0*S.S6 

1 0*349 

1 0*36 

! 0*38 

0*39 

0*41 

0*44 i 

0*48 

10 

0*320 

0*340 

0*355 

0*872 

1 0*388 

0*40 

] 0*42 

0*43 

0*46 

0*49 1 

0*63 


Variation 
from 520® C. 


0 *6® 
IMi® 
1 - 6 ® 
2 - 0 ® 
2- 6® 
3U.® 
3*5® 
4*0® 
4-6® 
6-0® 
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Correction to he applied for Variation of Temperature frorn 20° C. 


10 per Cent. 

11 per Cent. 

12 per Cent. 

13 1 er Cent. 

14 per Cent. 

16 per Cent. 

0*017 

0*018 

0*t21 

0*022 

0*024 

0*026 

0*034 

0*0,37 

0*041 

0*044 

0*048 

0*0.->l 

0*051 

0*056 

0*0(52 

0*0«6 

0*072 

0*077 

0*068 

0 076 

0*082 

0*088 

0*096 

0*102 

0*086 

0*094 

0*103 

0*111 

0*120 

1 0*128 

0*102 

^•113 

0*123 

0*133 ! 

0*143 

0*164 

0*119 

•^0*131 1 

0*144 

0*155 i 
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0*179 

0*136 

0*151 

0*164 

0*178 i 

0*191 

0*206 

0*153 

0*170 

OlS.'i 

1 0*200 

i 0*216 

0*230 

0*170 

0*190 

0*205 

0*222 

6*240 

0*266 


16 per Cent. 


0-02P 

o-ow 

0-082 

0-109 

0-187 

0*104 

0*191 

0-218 

0-246 

0*272 
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nitroa 4 acid aud form oximes, add 0*1 — 0*2 grm. of 
obromto acid.) 

Connect the flask, upright, to the pump, aud exhaust, i 
best always to a constant pressure, say, 700 mm. on the 
manometer. (Experiments have shown that no nitric 
oxide is ever contained in the air thus extracted from the 
flask ; if any is formed, it is oxidiseil during the shaking, 
and dissolved in the acid.) Now fill the capillary tube 
with mercury, and introduce 10 c.c. of mercury iuto the 
flask ; shake violently for one or two minutes, and then 
cool in water to the room temperature. Connect the 
inverted flask with the manom«»ter (sec diagram, loc. cit.), 
and exhaust till the whole of the mercury is removed and 
the level of the acid has sunk to the inner end of the 
stopcock bore, and road the pressure. 

If Pi and be the manometer readings before and after 
(he reaction, U — p is the pressure of the (100— I0«) 90 c.c. 
of air in the flask at the heginninj^ ; the nitrogen from 
this, therefore, at the end, expanded to lOO c c., exerts 
a pressure of 0*79 x 0*9 (B — p) » 0*7 (H — p)* Ihe 
total pressure at tlie end is H — (p.j -t* /i), h, b.diig the 
mercury-equivalent of the acid in the capillary of the flask, 
and the partial pressure of the nitrogen dioxide is, therefore, 

H _ (yj., + /i) _ 0-7 (B - Pi), which if p, be always 700, 
becomes 7()0 +0-3 (B - 700) - (y >2 + h). To facilitate 
calculation, a “ noruuil weight ” of the substance is used : — 
O*:i004 grm. of nitrogen dioxide, coiTcsponding to 
O’ 1404 grm. of nitrogen, would occupy at C. ^and 
1000 mm. pressure, 183*1 c.c., so that, working at 20^ C.. 
if the volume of the flask be 183*1 c.c., the pressure of 
the gag from 0*1404 grm. of the substauce, expressed iu 
cm., will read the percentJige of nitrogen iu the substance. 
The corresponding weight of substance for the fla-^k ot 

volume V c.c. is, of course, (0*1404) grm. The 

corrections for the volume of sulphuric aci<l welting the 
draiikii flask, and for the absorption of nitrogen dioxide 
by the sulphuric acid used, are conveniently expressed as 
utfecting the volume of ihe flask Say that the calibration 
of the flask has given its volume as 100*7 c.c. The dried 
tared fla.sk is weighed again aOcr introducing and sucking 
out sulphuric acid, and the volume of the remaining acid 
thus determined once for all-- say, 0*79 grm. =» 0*4.3 c.c. 
Sulphuric acid absorbs 0*35 c.c, of nitrogen dioxide per 
10 c.c. Hence the effective volume of the flask is 100*7 — 
0*43 + 0*35 =» 100*02 c.c., aud the weight of substance 

to be used x 0*1404 « 0*0772 grm. In practice, to 

get convenient readings, four times this quantity is taken, 
and the result divided by four ; moreover, the author 
weighs oflf the substance accurately when he has adjusted 
the amount to within a centigramme of the “normal,” 
and corrects by the first of the two following tables for 
the variation from the normal weight. The second table 
is used to correct for variation of temperature from 20® C. 
In both tables, the variation and the consequent correction 
of the percentage have opposite signs. 

A number of test analyses are given which show clo.se 
concordance with the theoretical numbers where these are 
available, and with the results by SchlOsing's method and 
by Lunge’s nitrometer.— J. T. D. 

ORGANIC^QUALITA TI VE. 

Wine ; Detection of Impure Glucoee in . F. Wirthle. 

Chem.-Zeit., 1903, 27 , [22], 240— 247. 

The detection of the employment of impure glucose for the 
fortifleation of wine is based on the presence of a residue 
of unfermentable dextrins. Honig has recently shown 
that the unfermentable matter of starch glucose consists 
not of isomaltose but of dextrins soluble in alcohol (see 
this Journal, 1902, 1100). The most convenieut procedure 
is to apply Nessler’t method of polarisation. For this 
purpose 210 c.c. of wine are evaporated down to 5 c.c. after 
the addition of a few drops of a 20 per cent, solution of 
potassium acetate. To the residue are added 200 c.c. of 
90 per cent, (by vol.) alcohol. On the following day tho 
solution is Altered and the flltrate is evaporated to 10 c.c., a 
little water being added towards the end of the operation. 


LITERATURE.— Ol. XXIV. 


The residue is treate4l with I grm. of animal charcoal and 
filtered, the chirooal being washed until the filtrate 
measures 30 c.c. This solution is then polarised and tho 
cupric reducing power is determined volu metrically ; if the 
dextro -rotation excee<l that corresp *nding to the glucose 
(uund, the employment of inqmro starch glucose may be 
inferred. Since the use of both eiine-siigar and starch- 
glucose in the same wine is highly improbable, the above 
procedure is generally sutlieient. The tM>nclusiou rtiay, 
however, be confirin.^d by gravimetric determinations of the 
reducing sugar after inver«ion of any |)oi»sihle cane-sugar 
and after saceharifteation of the dextrins. For this purpose 
300 c.c. of wine are evjii)orated to about lOi) e.e., 10 c.c. of 
basic lead acetate are a'l<ied, and the volume is inade up 
to I.'jO c.c. ; mo c.c. of the filtrate are treateil with excess 
of sodium phospliste, made up to 200 e.c. and liltered the 
next day. Inversion and saecharilioution are earned out 
ill (he standard manner by hydrochloric acid upon two lots 
of 75 c.c. eatdi of the flltrate, and the dillereace in the 
glucose found is calcnlatel as dexinn. — J. F. B. 

Gondurnnja ; f\n' — ^ . U. I'irha^. Oi^terr.-Ziiti., 

41, 57. Pharm. .1., 1903, 70 , [1708], 417. 

Tiik fluid extract is fn‘cd from alcohol by gently wariuiiig, 
aud the crude ghnoside, coadur.iugiu, is precipitated by^the 
addition of a saturated solution of sodium chloride. Ihe 
precipitate is exhanste I witli chloroform, anil the extract 
treated with a mixture of epval voliiines of sulphuric or 
hvdrochloric acid aud alcohol (Eafon’s reaction). On 
wanning, the mixture acijiiires a green colour 'which 
changes to greenish blue on tlie luldition of a trace of lernc 
chloride. The reaction is also given by adonidin, 
oleaudrin, sapotoxin, and digitoxin, but none of these is 
likely to be present witb coudurangiu. — .V. S. 


XXIV.-SCIENTIFIC & TECHNICAL NOTES. 

Fluorine; S didifiextion of an I Cjinhimtion of Solid 

Fluorine with Liquid H jdroi/eu. 11. Moissan aud 

J. Dewar. Coinpte< read., 133, [1 1], OH— CF3. 

Bv sealing up dry gaseous fluorine in glass tubes and 
immersing these in liquid hydrogen, the authors have 
succeeiled in first liquefying and then solidifying tho 
fluorine. The melting point of solid fluorine is above mat 
of solid oxygen, and is estimatoil by tho authors at — 223 C. 
(40° abs. zero). The solid fluorine, which is yellow near its 
I melting point, becomes white when cooled to - *252°* 50. 

, (20’* 5 abs. zero). A tube with a capillary end, containing 
1 40 c.c. of fluorine gas, was cooled iu liquid hydrogen to 

■ — 252'^ * 5 C., when the fluorine solidified in tho capillary end. 

I On now breaking this off, so at to bring the solid fluorine 
' into contact with the liquid hydrogen, a violent explosion 

occurred, which shattered the glass contdining-vessels, and 
the heat evolved was so great that the excess of hydrogen 
took fire in the air. It is thus proved that, whatever may 
bo the case at the absolute zero, chemical atfiriities are by 
no means extinguishei at temperatures within 20 of abs. 

'i zero of that point. — J. T. D. 

; Phosphorus; Heat of Transformation of White into 

1 /IpJ . H. Qiraa. Oomptes reud., 135, 

677—680. 

I The generally admitted figure (19*2 cal.) for this 
' transformation does not appear to rest on any verifiable 
i authority, and is very different from the figure (4*9 cal.) 

! in the corresponding case of arsenic. From thermo- 
dynamical considerations, applying Clapeyron’s formula 
to Troost an 1 Hautefenille’s results, the author calculates 
3*71 cal. instead of 19*2; and two methods of expen- 
' mental determination — the combustion of the two varieties 
! of phosphorus in oxygen, aud their solution in bromine— 
i have confirmed this, giving rei^pectively 3*70 and 4*22 cal. 

■ Incidentally he has ascertained that the coaoge from red 
i amorphous phosphorus to violet crystalline phosphorus 
I evolves 0*5 cal., so that these two forms are really 
: distinct. — J. T. D. 
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plumbic Acid I Combinations of , with Organic Acids, 

A. Colson. Comptes rend., 136, — 6?7. 

PiNKLY'powdered red lead was kept for some hours 
agitated with 10 — 12 times its weight of glacial acetic acid, 
first at the ordinary temperature, then at 35'^ C. The 
liquid, filtered and cooled to 12° C., deposited white needle- 
like crystals, the analysis of which gave figures 
corresponding with the formula Tb (C 2 Hj,Oj) 4 . They are 
decomposed by water, forming lead peroxide and acetic 
acid. Similar compounds arc formed by propionic and the 
two butyric acids. — J, T. D. 

Qoldf Precipitation of Meiallic , in a Crystalline 

Condition by means of Formaldehyde. N. Awerkijeff. 
J. russ. phys.-chem. Ges., 34, ^328 — 835. Cheiu. Centr., 
1908, 1, [10], 562. 

The gold chloride solution used must contain at least O’ 05 
per cent, of gold and must be strongly acidified with nitric 
or hydrochloric scid ; under these conditions the gold is 
completely precipitated by commercial formaldehyde (about 
10 c.c. to 300 c.c. of the solution). The reaction is 
accelerated by wanning. (Jold bromide does not give such 
good results. Gold can he quantitatively separated by this 
means from salts of copper, antimony, mercury, zinc, lead, 
manganese, tin, arsenic, and of metals of the first and 
second groups. Platinum is precipitated, but so slowly that 
a separation from gold is possible. The precipitated gold 
forms crystals of a size of 0*2— 0*9 min., mostly a 
combination of octahedron and cube ; its specific gravity 
is 19*43095. Iron in neutral solution is also precipitated 
in a crystalline form by formaldehyde. — A. S. 

Peduction of Potassium Bichromate by Sulphurous Acid ; 

Mechanism of the . 11. lla.‘‘Sett., junr. I’roc. 

Chem. Soc., 19, [262], 54. 

Bketiiiek, wlio investigated the action of sulphur dioxide 
on solutions of potassium bichromate and potassium 
chromate (Awn. C'hhn. Phys,, 1843, [iii], 7, 77), stated 
that in both ca^es a mixture of sulphate and dithionate was 
formed. 

The reaction has now been studied more fully, and the 
results show that 94 — 95 per cent, of sulphate and 5—6 per 
cent, of dithionate are formed, when potassium bichromate, 
potassium chromate, or chromic acid is reduced by 
sulphurous acid ; the amount of dithionate produced being 
independent of the temperature. 

English Patent. 

Fire-extinguishing Powder ; Improved Manufacture of 
. B. Vorwerk, Berlin. Eng. Put. 1312, Jan. 19, 
1903. 

Sodium carbonate or bicarbonate is intimately mixed with 
small proportions of lime, clay, and oxides of iron and 
manganese, and the mixture is exposed in tbiu layers to a 
temperature of 40° C. for at least 20 hours. — E. S. 

The Principles op Diking. By G. S. Fraps, Ph D., 
Assistant Professor of Chemistry, Koith Carolina College 
of Agriculture and Mechan c Arts. The Macmillan Co., 
New York, IJ.18.A. Macmillan and Co., Ltd,, London. 
Price Is, nett. 

This volume contains 263 pages of subject matter, with 
22 illustratioLf, and an alphabetical index. The matter is 
subdivided and treated under the following heads 
* I. Introduction. General Laws ; Fibres, &c. 11. Congo 
Bed. Primuline. III. Fnehsine. IV. Biebrich Scarlet. 
Alkali Blue. V. Logwood. VL Indigo. Chrome Yellow. 
VII. Vegetable Fibres. Cotton. VIII. Linen, &c. IX. 
Animal Fibres. Woed. X. SilWXL Operations Pre- 
liminary to Djeing. Bleaching Cotton and Linen XIL 
Wool and Silk Scouring and Bleaching. XIll. Dyeing 
Machinery and Manipulations. XIV. General Observa- 
tions on Dyeing. XV. Direct Cotton Colours. XVI. Basic 
Colours. XVII. Acid Colours. XV III. Mordant Dye- 


stuffs. XIX. Insoluble Colours. XX. Merccrisation. 
Artificial Silk. XXL Dyeing of Union Goods. XXII. 
Dy«3 Mixing. Dye Testing. 

TKciiNtCAL Mycology : The UTiLisAxroN of Micro- 
organisms IN THE Arts and Manufactures. A 
Practical Handbook on Fermentation and Fermentative 
Processes for the Use of Brewers and Di>tiller8, Analysts, 
Technical and Agricultural Chemists, Pharmacists, and 
all interested in the Industries dependent on Fermenta- 
tion. By Dr. Franz Lafar, Professor of Fermentation- 
Physiology and Bacteriology in the imperial Technical 
High School, Vienna. Translated by Charles T. C. 
Salter. Vol. II. Kumycetic Fermentation. Part 1. 
Charles Griffin and Company, Ltd., Exeter Street, Strand, 
London. 19U3. Price Is, 6d. 

This is the 2ud volume of the work, which appeared in 
1898, in its Ist volume, and forms an 8vo volume, contain- 
ing 189 pages of Eull^ect-matfer, with 68 illustrations (see 
this Journal, 1898, 504). The general subject is dealt with 
under the following subdivisions : — X. Budimeiits of the 
General Morphology and I’hysiology of the Eumycetes. 
XI. Fermentation by Zygomycetes. XII. Form, Structure, 
and Chemical Composition of the Yeast Cell. 


Craljr Itfport. 

L^GENEHAL, 

Pharmacy Bill. 

In Parliament . -^Session 1903, 

The objects of tins Bill are — 

(o) To check the modern and growing practice on the 
part of a duly qUHlifieO person to open and carry on 
divers shops for the sale of poisons whereby adequate 
protection is not afforded to the persons frequenting 
the same, by providing that every such shop shall be 
under the honCi fde personal conduct and supervision 
of a duly qualified person : 

(5) To piit an end to the abuses at present attending 
the hawking of poisons, and to better regulate the 
sale of the same by providing that no poison shall he 
sold except in a shop vvhich shall first have been 
duly registered : 

(c) To provide for the raainlerance of a register of 
shops where poisons may be sold, and also a register 
of the duly qualified chemists bond fide conducting 
each such shop, and to enable the registrar from 
time to time to make corrections in and additions to 
the same: 

(rf) To provide that the compounding of prescriptions 
shall he in the hands only of persons duly qualified to 
sell “ poisons : 

(6) To require that companies keeping open shops for 
the sale of poisons shall be managed by duly qualified 
chemists as directors : 

(/) To extend to corporate bodies certain of the 
provisions of the Pharmacy Acts, 1852 and 1868, 
fiom which they are at present exempt by reason of 
the decisien of the House of Lords in the case “ Iho 
Pharmaceutical Society v. The London and Pro- 
vincial Supply Association, Limited ** (Law Reports, 
1880, Appial Cases, 857) : 

(p) To facilitate the examination of persons desiring to 
qualify as chemists and diuggists, and to enable the 
Pharmaceutical Society to accept certain certificates 
of kindred bodies in lieu of examination. 

Cork in Italy. 

Foreign Office Annual Series, No, 2986, 

Sardinia and Sicily alote produce the greater part of 
Italian coik. The Calabrian foretta have been almost 
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entirelT destroyed, the trees having been burnt for chsr- 
eoal, and even Sicily importa n coosidernble quantity of cork 
both at Trapani and Marsala, and exports it from Oatani. 

The trees may be reckoned to produce 13 lb. at 30 years 
of aire 53 lb. at 50 years, and at 90 years as much as a 
hundredweight. If, therefore, a tree is itrippcd every 
seven years, a better interval than five years, there would 
be a crop of bark from the f^ame tree 10 times between the 
ages of 30 and 93, that is to say, on the average the tree 
would proiiuce 6 cwts. of cork in CO years. The trees will 
produce cork in continually increasing quantity until they 

are over 200 years old. , i 

III the year 1830 nearly all the cork used in the United 
Kingdom came from Italy, hut since then the destruction 
of the cork woods has caused us to seek other markets. 
The two principal causes of the destruction have been the 
making of the trees into charcoal, and their destruction 
by fire to proiUice potash, of which the wood contains a 
large proportion. 

Large foresta containing a majority of cork trees are 
continually being released from the forest laws, and there 
is a great risk that the production of cork in Italy will 
soon he a thing of the past. In these days, when vast 
quantities of cork are used in the making of linoleum and in 
shipbuilding, its supiily is a matter of primary importance. 
The great desideratum* for the trees is land which contains 
potash, and the volcanic soil of Italy contains this in hirgo 
quantities; to that laud if not otherwise suitable might be 
prepaied by manuring it with volcanic ash. 

Nothing yet known can replace cork. The liuoleuiii 
industry is closely associated with the cork trade. There 
are some 50 manufactories, of which 30 are in the United 
Kingdom, employing 2,500 hands with a capital of over 
1,000,000^, 10 in (Germany, nine in the U.8.A., and one 
in Italy. The value of the linoleum exported from the 
United*^ Kingdom in 1899 amounted to 1,200,000/. 

lIuiTisit I.NDIA Valuation Tauifk. 

See Bd. of Trade J., March 19, 1903, 585. 

II.— FUEL, GAS, AND LIGHT. 

Alcohol } Powkr Urk ok , in Austria. 

Engineer, March G, 1903. 

A Government Commission has been appointed to study 
the whole questii n of the utilisation of alcohol for industrial 
purposes, and is to create a commercial organisation tor 
the supply of spirit at a low and uniform price throughout 
Austria. The international 'exhibition of upparalus for 
con.suruing alcohol and the like, which was to have been 
held in Vienna thi.s year, is postponed to the early summer 
—May to July — of 1904, and the Government has promised 
a contribution of 150,000 kronen towards the expenses. 
(See also this Journal, 1903, 350.) — A. S. 

IV.--COLOURING MATTERS AND 
DYESTUFFS. 

Indigo Salks ; London Quarterly . 

Chem. Trade J., March 28, 1903. 

Messrs. Millward and Co. report as follows, under date 
March 23 : — 

The final distiibutiou of the now crop from Calcutta, in 
comparison with last season, is given as follows : — 


Deliveries from London from January I to March IS 
were 1,723 chests, against 1,486 chests, whilst stocks m 
l.K>ndon on March 19 were 5,446 chests, against 7,583 
chesta. The statistical position is unprecedentedly strong, 
and, notwithstanding the conmetition of artificial colours, 
prices are steadily harden ing. 

VIL^ACIDS, ALKALIS, Etc. 

CorrKR SuLrii.vTK in Italy. 

Foreign Office Annual Series, No. 2935. 

Several roaimfactories of sulphate of copi>er have been 
started in Italy, and there is an important one ul Padua. 
Hrilish, German, and American sulphates are also imported. 
Although foreign sellers claim ilieir sulphates to be 98 to 
99 per cent , ihi'V cannot compare with the Britisli products 
of the he^t marks. Competition with the foreign produce 
couM, ther»'fore, he easily overcoiiio by selling small ship- 
ments lo the agricultural committees (“ Comizi Agran ) 
through some responsible person on the spot. Agricul- 
turists frequently object to buy from local merchants who 
naturally 'vuiit to dispose of their sulphates at higher prices. 
The quotations should, as far as possible, be moderate and 
firm, samples forwarded in time, tl'.rongh the representative, 
to all the “ Comizi Agrari ” in the dilfereiit districts, giving 
prices in francs f.o.h. at Italian ports, ofleriiig to scud 
trial lots, and granting credit, if necessary, as the “ (/Omizi 
arc corporate bodies. 

Lkai) Wahie: IT.S. Customs Decision. 

On February 19 the Hoard of Gene ral Appraisers consi- 
dered the dutiable character of a substance described as 
lead waste. This consists of the impure sulphate of lead 
formed on the walls of sulphuric acid chambers, and had 
been assessed for duty at 2^ c. per pound as lead dross, 
under paragraph 1 82 of the TarilT Act. The Board decided 
the article to he in fact waste, and as such dutiable at 
10 per cent, ad valorem under paragraph 463. — H. W. M. 

Potassium Cvanidk: C S. Customs Decision. 

The Board of General Appraisers. March 4, 1903, hold 
I that a certain chemical, consisting of cyanide of potash, 

' 26-<*5 per cent., sulphide of potash, 4*29 per cent., and 
common salt, 68*76 per cent., eoiild not be considered 
commercial potassium cyanide and dutiable as s'lfch ^ laj 
percent, ad valorem umlcr paragraph 66 of the ranff Act 
of 1897. i hey aceonlingly afllrraed the asicssment of 
duty at 2.5 per cent, ad valorem as a chemical salt under 
paragraph 3. — IL W. M. 

Barium Cahhonatk : IJ.S. Ccstoms Dbcibion. 

The United States Circuit Court has decided that barium 
carbonate prepared by precipitation is free of duty under 

. * . * . t rw’% • IW k rru!.. resViJraAfl 


United KiiiKdoin 

Germany 

Prance 

Italy 

Bussia 

America 

Suez Ports ...... 

Japan 

Total . 


1902 - 3 . 


Chests. 

2.800 

1,000 

600 

600 

500 

2.500 
lAOO 

1 .500 


1901-2. 


Chests. 

6,714 

3,613 

1,873 

670 

981 

8,154 

3,092 

854 


10,700 


20,957 


paragraph 489 of the Tariff Act. This decision reverses 
the action of the Board of General Appraisers, who held 
that tho above paragraph which reads “ baryta, carbonate o , 
or witherile,’^ covered only wiiherite, the native carbonatf 
of baryta, and had assessed duty at 25 per cent, aa valorem 
as a chemical salt under paragraph 3.— R. W. M. 

IX.— BUILDING MATERIALS, Etc. 

Minehal Substances: U.S. Customs Decision. 

On March 10, the Board of General Appraisers decided 
the dutiable character of certain mineral suhsUnces as 

Ground feldspar assessed for duty af 

ad valorem under section 6 as a manufactured article 

”°Ground'c^miBh stone assessed for duty ‘ 

ad valorem under paraKrapU 97, and held also to^ ^liable 
at 20 per cent, ad valorem under section 6.— K. n. M. 

Asphalt; U.S. Customs Decision. 

nie Board of General Apprniaers, on Febroary >, 1908, 
rendered a decision on imported asphalt which bad been 
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aisefited for duty at 3 dols. per ton under paragraph 93 of 
the Tariff Act, os crude asphalt advanced in value 
by drying/’ and wa« claimed by the importers to be 
dutiable under the same paragraph at 1 dol. and 50 cents, 
per ton. 

An analysis of the sample showed the presence of 18*10 
per cent, of water, and the evidence also showed that no 
manipulation in the way of drying, either by artificial or 
solar heat, had been done since the material was taken 
from the bed. Accordingly the claim of the importer was 
sustained. This case was of particular interest, as the 
definition of crude asphalt in the Tariff Act requires it to 
bo crude, not dried, or otherwise advanced in any manner.” 
Some drying must take place by ordinary evaporation 
between the time of mining and arrival at destination, but 
from the above decision it is evident that such drying 
is not considered sufheient to incur the higher rate of duty. 

— R. W. M. 

X.—METALLURG K 
NicKEL'Platki) Zinc .Shkkts; U.S. Costoms 
Dkoision. 

The Hoard of General Appraisers, March 9, 1903, 
decided that zinc sheets plated with nickel are dutiable at 
45 per cent, ad valorem as manufactures of metal, under 
paragraph 193 of the Tariff Act of 1897, and not at 
2 cents per pound as zinc in sheets under paragraph 192 

— li. W. M. 

Mkeourt Proiu otion op California. 

Chem. and Druggist March 28, 190.3. 

The present annual output cf Californian mines is about 
one-fourth of the world’s entire yield. Mercury was 
produced in California in a primitive way as fur back 
as 1845, and the official report of the Director of the 
United States Geological Survey, covering a period of 
60 years — from 1850 to 1900— shows the total production 
of the California mines to be 1,830,447 flasks of 76| Ib. 
each. The average price during this period was 47*25 dols. 
per flask, showing the value of the total output of this State 
to he over 86,000.000 dols. A half-dozeu or more prominent 
mines, of which the new Almaden stands at the head with a 
yield of nearly 50,000,000 dols, worth of mercury, have 
contributed mainly to this output. According to these 
figures, the average annual production of California since 
1850 is 36,609 flasks. The prcductiou of 1900 was 26, ,3 17 
fiasks, or 10,292 fiasks below the average. This decrease 
of production applies, not only to the mines of California, 
but of the world, while the demand is constantly increHsing. 

Mercury in Russia. 

Eng. and Mining J,, March 14, 1903. 

During the year 1902 the only meroury mines worked in 
Russia were those owned by A. Auerbach and Company. 
These mines reported for the year a total output of 25,424 
poods, equal to 416,441 kilos, of quicksilver, or 11,974 

flasks. 

XJ,---ELECTRO-CHEMISTRY, Etc. 

Carbons, Electric : U.S. Customs Decision. 

The United States Circuit Court has decided that carbon 
sticks designed to be cut into electric light carbons are 
dutiable at 85 per cent, ad valorem under paragraph 97 of 
the Tariff Act, as ** articles composed of carbon.” 

This decision reverses the action of the Hoard of General 
Appraisers, who held them dutiable under paragraph 97, as 
electric light carbons at 90 cents per 100, the number , 
being taken on that of the electric light carbons they would i 
make after being cut to the proper length.— R. W. M. 

XIL-^^FATS, OILS, Etc. 

Linseed Oil isii^talt. 

Foreign Office Annual Series, No. 2936. 

Thij demand for linseed oil in Italy is increasing very 
rapidly, and is met mainly by importation. In 1877, the 
amount imported was 9,616 tons. In 1900, it amounted to 


26,710 tons, valued at 400,000/., most of which was 
imported from the United Kingdom. 

These figures do not include indirect imports of linseed 
oil required for such substances as printing ink, which 
Italy imports in large quantities, none being made in the 
country. In 1900, Italy imported, almost entirely from 
: Germany, printing ink to the value of 6,227/., and ex- 
I ported, chiefly to Turkey, the same article to the insig- 
! iiificant amount of 160/. Of ordinary ink, Italy imported 
to the value of 6,000/., and re-exported none. There are 
only three ink factories in Italy, amounting in all to 38 h. p., 
and the native ink made by them is of very poor quality. 
Oarbonised cork and linseed oil enter largely into the 
manufacture of inks, though the black for some ink is 
procured by the burning of resinous or bituminous com- 
pounds, all of which are procurable in Italy. Of these 
substances 3,000/. worth were imported in 1900. Linseed 
1 oil is further employed largely for waterproofing purposes, 
j and when mixed with sulphur and chemicals, with other 
I desiccating oils, forms an elastic material similar in many 
of its properties to india-rubber. This material, " Eaklis,” 
is used as a substitute for rubber. 

In 1889, the United Kingdom (the largest importer of 
linseed oil in Europe) paid 3,417,801/. for seeds of flax and 
hemp, and 4,439,813/. for imports of linseed oil. To this 
must be added 233,694 tons of linseed cake for cattle food, 
valued at 1,605,700/. 

Wool Grease j Refined : U.S. Customs 

Decision. 

The Board of General Appraisers, following a decision 
of the United States Circuit Court, decided that certain 
refined wool grease, classified by the collector of customs 
at 2.5 per cent, ad valorem as a rendered oil under para- 
graph 3 of the Tariff Act, was properly dutiable at J cent 
per pound under paragraph 279. While the refining which 
the merchandise has undergone had removed the mineral 
matter and odour, and made it to differ from the ordinary 
brown wool grease of commerce, it was still in fact wool 
grease, and not known in trade by any other name, on 
which ground the Hoard arrived at the above decision. 

— R. W. M. 

XIV.^TANNINO, LEATHER, GLUE, 
SIZE, Etc. 

Aoar-Aoar: U.S. Customs Decision. 

Certain Japanese isinglass, also known ns agar-agar, 
was decided by the Board of General Appraisers, March 10, 
1903, to be dutiable as isinglass at 25 per cent, ad valorem, 
under paragraph 23 of the Tariff Act of 1897. Duty had 
been assessed as a prepared vegetable at 40 per cent, ad 
valorem under paragraph 241, which action was overruled 
by the Hoard. — R. W. M. 

Casein : U.S. Customs Decision. 

The United States Circuit Court decided that casein is 
free of duty under paragraph 468 of the Tariff Act of 1897, 
as albumen not specially provided for,” reversing the 
decision of the Board of General Appraisers, who had 
lissessed duty ut 20 per cent, ad valorem under section 6, 
as a “ manufactured article, unenumerated.” — R. W. M. 

XVI.---SUOAR, STARCH, Etc. 

Sugar Refining in Japan. 

U.S. Cons. Reps., March 16, 1903. 

Sugar has been produced in Japan from very early times 
(since about A.D. 900, it is said), but formerly the sugar 
was used without being refined, and the present conditions 
of the industry have developed within the last 30 years. 
The climate, even in the southern part of the Japanese 
group, is too cold for sugar cane to grow throughout the 
year, and it does not blossom within the six months suitable 
for growth, nor does it produce sugai; in such abundance as 
when raised under more favourable cofiditions. The annual 
production, exclusive of Formosa, is now reported at a 
little less than 4,000 tons, almost a negligible quantity in 
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’view of the importation of 152,000 tons of raw liugar and 
176,000 tons of refined. 

There are many bugar refining compinies in Japan, 
roost of them situated in the southern part of the islands, 
the total capital invested in this industry being about 
10,000,000 yen.* Except in Formosa — which, although 
now a part of the Japanese Empire, has separate otficers 
and laws— the industry receives no direct aid from the 
Goveruinent, and has been vrry unfavourably affected by the 
bounty system in vogue in Europe. The capital invested 
has yielded a rate of about 5 per cent, profit, which is very 
low us coinpare<l with current interest rates in this Empire, 
blit the outlook for the business is much more hopeful now 
in eonseijuenco of the agreement by the representatives of 
the sugar-producing countries to the llrussels convention of 
last summer. 

In lUUl the average import price of retiued sugar was 
95 cents per cwt. higher than that of the unrefined, aud the 
duty on refined up lo No. Dutch standard was 10*5 cents 
per cwt. more than on unrefined. On upward of No. 20 
l)utch standard the duty was 0o*7 cents more than on un- 
refined, making a difference of 1 '145 dels, and 1 *557 dots, 
per cwt , respectively, on these grades, to cover the working 
expenses ami profits of the Japanese refineries. The tariff 
on the unrefined sugar has since been raised and that on the 
higher grades has been decreased, so that the refineries now 
have less proteetiim than formerly. 

Besides the above dutic’S, a law was passed last year i 
providing for an internal revenue or consumption tax on 


sugar, as follows : — 

Dols. 

below No. 8 0*37."» 

No. 8 to No. l.'S O' 60 

No. 15 to No.*J0 O'Ho.l 

No. 20 and above I '05 


The numbers r^fer to the Dutch standard in colour, and 
the uniouut of <luty is given per cwt. Sugar, molasses, or , 
syrup, taken delivery of from a mantifactory, the Customs, j 
or a bonded warehouse, is subjee-t lo this duty, unless 
intended for export or manufacture. If so intended, it 
must be exported or manufactured within six months after 
dcii'.'ery is taken, or the tax becomes due as if intended for 
conoimptioD. 

This law did not go into effect until more than six months 
after it was enacted, aud consequently large importations of 
sugar were made in anticipation ; but the refineries were 
unable to hasten their deliveries, and when the law came 
into force they found themselves obliged to pay the con- 
sumption tax and, at the same time, to sell in competition 
with imported sugars which had escaped this impost. The 
serious losses resulting have been very discouraging to 
them. 

The Japan Sugar Refining Company produces sugar which 
stands as high as No. 25 Dutch standard, and manufactures 
rum as a by-product. The company claims to be the only 
distil ter of rum in this country. 

The greater part of Ihe refined sugar imported is brought 
from Hongkong and Germany, and that from the latter 
country pays a conventional tariff of 28 cents on sugar from 
No. 15 to No. 20, inclusive, and 31 cents on sugar above 
Lhe^ latter grade, Du'ch standard, in addition to the general 
tariff named above. The Philippine Islands, Hongkong, i 
Dutch India, Chiua, and Germany furnish most of the 
unrefined sugar, the countries being named in the order 
[)f their importance with reference to this import. 

XVIL^BHEWING, WINES, SPIRITS, Etc. 


of francs. A large company, “ Cie. des Alcools Fran^ais,” 
with a capital of 10 million francs, is in process of fornaa- 
tion, with the avowed object of etlccting a kind of alliance 
between industry and agriculture iu order to further the 
consumption of alcohol for industrial purpose.'*. The 
company intend to purchase distillery alcohol at the current 
price, mix it with a certain proportion of the so-called 
chemical alcohol, proiuced by the “ Cie. Drbaiue d’Eolairage 
par I’Acetylcne,’’ and ►ell the mixture for 35 frines iusicud 
of the present price of 40 — ."»0 francs. It has acquired a 
monopoly for the purchase, st 12 frs. per hectolitre, of the 
“ chemical alcoliol,” with a right of limiting tlie pro«l action ; 
uml also the exclusive rights for the emphiyment of a new 
carhurelting agent, costing 10 frs. )>er hectolitre. It is 
estimated that the company will be able to ‘*o.l denatureil 
alcohol at .'15 fr.'*, ( pri'Ht, (> frs.) per hectolitre, and 

carbnrelted alcohol at 30 frs. (urofit, 10 frs.) per hectolitre. 

—A. S. 

xviir b.—sanitatiox. 

UoYAT. COMMI.-SION (>N SkWAI.K ; TlllHD UkPOUT 
Of TIlK . 

QSee also this Journal^ 1901, 8(13; 1902, llCfi.) 

The third report of the (’ommisHiomus appuinted iu 1898 
to inquire and report what methods of treating and disjios- 
ing of sewage may properly he adopted has been is-iued as 
a Blue-book [(^<1. 14H(»]. The present report deals with 
the following aspects of the inquiry:— (I ) The relations 
between local autboiities and manufacturers in regard to 
the disposal of maiuifacturmg eftluents; and (*i) the need 
of setting up a central authority for the settlement of 
differencrs between manufacturers and local authorities; 
the general protection of sourees of water supply ; aud the 
collection of facts and the scientific invesiigation of ques- 
tions of general importance relating to the protection of 
water. 

In connection with the relations between local authorities 
and manufacturers, (he report gives the text of corre- 
spondence in January last between the (Jommission and the 
L<)c:il Government Board, as to the rights of manufacturers 
to discharge trade effinerits into sewrrs, the Bocal (tovorn- 
ment Board slating tlie effect of the law otficers’ opinion 
to he that a local authority is not generally bound under 
the Public Health Act, 1875, to provide such sewers as may 
be necessary to carry off all trade effluents and liquid 
refuse coming from mauufaciories in their distriet, and that 
their obligations in this respect are defined by the Rivers 
Pollution Prevention Act, 1876, section 7, aud are subject to 
the limitations therein staled, riie report, however, states 
that, while the existing law is apparently precise, the 
difflculties attendant on its application in any particular 
case render uncertain the position and riglits of any manu- 
facturer. One of the results of this uncertainty has been 
that the work of enforcing the purification of msnufacturing 
effluent has been considerably hampered aud delayed. 
Moreover, the attitude of local autiioritieH towards manu- 
facturers has differed widely, and many manufacturers have 
been seriously handicapped. The report continues: — 

“Wo are satisfied that, unless the law i.s altered, differen- 
tial treatment of manufacturers will continue, aud that as a 
consequence trade w’ill cuntimie to bo seriously hampered, 
if not indeed injured. Wo fully share in the view which 
ha.s been pressed upon us from all sides, that as far as 
practicable all manufacturers should be placed on an equal 
footing. This is desirable, not only in fairness to manu- 
facturers, but also iu the interest of river purification. We 


Alcohol Question in Fhance; The 

A. Kraus. Chem.-Zeit., 1903, 27, [16], 172. 

It is estimated that two-fifths of the soil of France is 
danted with crops intended for distilleries, yet statistics 
ihow iu the year 1901-02, together with an uncomnmed 
excess of 954,000 hectoli tree of alcohol, a coDsumption of 
1,500,000 hectolitres of petroleum, oftb© value of 44 millions 


* I yen SI U. Id. 


think that it is practicable to secure far greater unilormity 
than at profent exists, and we therefore now proceed to 
indicate by what means this end may be secured.” 

In considering what remedies are available, the Comrois- 
i sioners found it necessary to determine whether the purifi- 
I cation of sewage when mixed with trade effluents is 
practicable, a point on which they took a considerable 
amount of evidence, arriving at the conclusion that, while 
sewage containing trade effluents is generally more difficult 
to purify than ordinary sewage, it is practicable in the great 
majority of cases to purify the mixture, if the manufac- 
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tm^rf adopt rcafonable preliminary measures. On this 
point the report says : — 

Purification of trade effluents by the local authority is, 
in the great majority of cases, practicable; purification 
by the manufacturer is in some cases difiicult, if not 
impracticable ; while purification by the manufacturer 
would generally be more costly than purification by the 
local authority. It also appears that the l(»cal authorities, 
as well as tbe^ manufacturers, are of opinion that there 
should be laid on the local authoritj* a distinct obligation 
to receive trade effluents. 

On the question of the alteration of the law, the report 
says 

“ We are therefore of opinion that the Jaw should be 
altered so as to make it the duty of the local authority to 
provide such 8t3wer8 as are necessary to carry trade 
effluents as well as doiuestie sewage, and that the manu- 
facturer should be given the right, subject to the observance 
of certain safeguards, to discharge trade effluents into the 
sewers of the local authority if he wishes to do so. We 
do not think it possible to provide by direct enactment 
what these safeguards should be. In each district it would 
probably be desirable that the local authority should frame 
regulations which should be subject to confirmation by a 
central authority. In most cases, however, these regula- 
tions could provide definite standards for tlie different 
manufacturers as regards preliminary treatmcr.t, and it 
appears from the evidence that manufacturers would much 
prefer to have standards to work to. Power to vary the 
standards or to dispenses with them altogether in special 
cases would be necessary.’* 

The remainder of this part of the report is taken up 
with the consideration of such questions as riparian rights, 
special rate charges on manufacturers who discharge trade 
effluent into sewers, prescriptive rights, and borrowing 
powers. 

On the question of the setting up of a central authority 
for the settlement of differences between local authorities 
and manufacturers the report says : — 

*Tu our opinion a properly equipped central authority is 
essential, and we unhesitatingly recommend the creation 
of such an authority. In the interests of river purification 
as well as of the trade of the country we consider it is of 
the highest importance that the changes in the law which 
we have recommended should be made. Put these changes 
would not in our opinion be of much use apart from the 
creation of a ctJntral authority for the determination of 
differences between the local authority and the manufacturer. 
If the settlement of these differences be left to the ordinary 
Courts, differential treatment of manufacturers, with all 
the objections to it, will be certain to continue. The central 
authority should have the following permanent chief 
officers (1) An administrative head ; (2) a bacteriologist 
having special knowledge of the bacteriology of sewage, trade 
effluents, and water supply ; (3) a chemist having special 
knowledge of the chemistry of sewage, trade effluents, and 
water supply ; (4) an engineer having a special knowledge I 
of geology and water supply : it should also be provided 
with a laboratory. The officers of the central authority 
must be clothed with the necessary powers to conduct > 
inquiries, to call witnesses, to enter premises to take ' 
samples of the trade effluent, and generally to do such acts i 
as are necessary for the proper performance of their duties. 
At any inquiries which may be held neither counsel nor 
expert witnesses should be heard except with the special 
permission of the central authority. The work of the 
central authority will be so intimately connected with the 
work of the Local Government Board that it will be | 
desirable to make it a new department under the Local ] 
Government Board rather than an entirely separate depart- ! 
ment.” 

The recommendation ia then made that certain cases 1 
might very properly be referred to the Biver Boards 
already in existence — the Mersey and Irwell Joint Com- 
mittee, the Kibble Joint Commit\|i^ and the West Riding 
Rivers Board — in the first instance, power being given to 
either party to appeal to the central authority. Tho Com- 
missioners, however, do not consider that the central 
authority should take the place of local bodies in regard 


i to the protection of rivers and other sources of water 
supply, and they think local power should be utilised 
to the fullest extent possible. They express the opioiou 
that such powers can be fully utilised only by the formation 
of river boards throughout the country. They therefore 
recommend that such boards should be formed. One of 
the first duties of the central authority would be to 
ascertain what grouping of counties would be most 
effective, and then to take steps to constitute river boards 
for tho.se areas. With regard to the functions of tho 
central authority the report says : — 

** The central authority should exercise a general superin- 
tendence over the whole country in regard to the prevention 
of pollution of water. They should direct any inquiries or 
investigations which they may consider desirable, and 
; generally they should stimulate and encourage river 
boards to an active exercise of their powers. As regaids 
dangerous pollution of public water supplies, it should 
be tho duty of the central authority to investigate cases 
brought to their notice l)y the river boards, and in any 
case in which they are satisfied that the conditions are 
such as to render the supply dangerous to health they 
should bring tho facts to the notice of the company or 
local authority which is supplying tho water. Wc should 
hope that this would usually suffice and that the supplying 
; authority would willingly take such steps us might he 
I necessary to remove the danger. But it is perhaps 
necessary to provide for other cases, and we therefore 
recommend that the central authority should be empowered, 
after local inquiry, to order the purveyors of the water, 
or other responsible parties, to adopt .such means as in 
the opinion of the central authority are reasonable and 
necessary for removing or diminishing the danger. Such 
orders should be enforceable by mandamus. Power to 
cuter at all times gathering grounds and waterworks and 
to take samples of water should he conferred on the officers 
of tho rivers boards and of the central authority.’’ 

The report deals with the present position of the inquiry, 
giving a general outline of what remains to be done. It 
; is signed by Lord Iddesleigh, the chairman, Lieutenant- 
Colonel C. Phipps Carey, Sir Michael Poster, Lieutenant- 
Colonel T. Walter Harding, Sir William Ramsay, Dr. J. B. 
Russell, Mr. W. H. Power, and Mr. T. J. Stafford, who 
was appointed to tho Commission on May 7, 1902, and 
Mr. P. J. Willis, the secretary. 

XVIII. C.— DISINFECTANTS. 

Pkehervativks ; Antiseptic. 

U.S. Customs Decision. 

The Board of General Appraisers, on Peb. 6, held a 
certain preservative, consisting of a mixture of borax and 
boric acid, to be dutiable at five cents per pound, according 
to the rates imposed upon either component, by paragraphs 
1 and 11 of the Tariff Act. The importers had claimed the 
merchandise to be properly dutiable, either at 2,5 per cent. 
ad valorem as a chemical compound, under paragraph 3, or 
as a borate material containing more than 36 per cent, of 
anhydrous boric acid at four cents per pound under 
paragraph 11. — R. W. M. 

XX. --FINE CHEMICALS, Etc. 

Oxidised Turpentine ; U.S. Customs Decision. 

The Board of General Appraisers, March 4, 1908, 
decided that oxidised spirits of turpentine was not free of 
duty as turpentine under paragraph 688 of the Tariff Act of 
1897, but dutiable at 2.5 per cent, ad valorem under para- 
graph 68, as a medicinal prepamtion not containing alcohol. 

— R. W. M. 

ZucKEBiN [“ Saccharin ”] : U.S. Customs Decision. 

The merchandise in question, marked ** zuckerin pnriss.,** 
was assessed for duty as saccharin at one dollar and a half 
a pound, and 10 per cent ad valorem, under paragraph 211 
of the Tariff Act of 1897. It was claimed by the importer 
to be dutiable either at 2ft per cent ad valorem under 
paragraph 8 as a chemical salt, or at 20 per cent ad valorem 
as a coal-tar preparation under paragraph I ft. An analysis 
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Dff eftabliaherl ita identity with saccharin, the Board of 
Brel Appraisers. March 10, 1903, affirmed the assess- 
tofduty.-R. W. M. 

Kbcit Oils and Fbuit Joiots : U.S. Customs 
Decision. 

[le Board of General Appraisers, March lo, 1903, 
led that certain alcoholic extracts of fruit ethers were 
ible as alcoholic comi)ound8 under ])aragniph 2 of the 
ff Act, at CO cents per pound, and 45 per cent, ad 
rem, not being either essential oils or the truit juices of 
merce as claimed by the importers. — U. W. M. 

Taktabic Materials from Italy; Export of 
FROM Oct. 1, 1901, TO Skpt. 30, 1902. 

Dipl, and Con.9. Heps. 

Fortign Office Annual Series, No. 2936 { Italy). 

* --- , ! 

i Appi’oxi- 

Article. Kxported to Quantity. Total. 


I r United -States of' 

i Americji 

[ United KiiiKdom . 

alf-rt^dlncd i J C4ermany 

tartar i 1 France 

, Austria - Hunpury 
1 and otluM' coun- 
ty tries 

r United States of 

i America 

izaccia J United Kiiurdom . 
argols.... 'j Austria- Hungary 
i and other cuun- 
! t l-rios 

i r United States of 

AllKTifH 

I Unitcil Kinfrdoin . 

, , , Gcrmai.y 

rude atgols , , • iiiitig:nry 

! I and other cuun- 
I U tries 


1 rUnited Kini^doiri . 

(rermany 

: j France 

} I Austria - UunRary 
j j and other coun- 
! L tries 


Vine lees . 


Total . . 


Tons. Tons. 
2i 


2()(> 

35*9 

137 


95.' 

272 


l»30i 


50,600 



‘2,180 

103,500 

1 2,203 

■10 

1 130k 



■180 

‘2,01.Sk 

122.600 

! 350 

1 2S0 

I OiKl 

1 

i 1,213 

1 

2,433 

1 

34.000 

1 ^ 

; •• 

8.402 

1 310,500 

1 


[A.] 6872. Kestner. Apparatus for concent rating liquids 
March 19. 

„ 6435. Blakesley. Spectroscope. March 19. 

,, 0694. Peterson. Centrifugal extracting machines,* 

(U.S. Appl., March 24, 1902.) March 23. 

„ 6766. Hargreaves. Concentrating and evaporating 

frothy, viscous, or syrupy liquids. March 24. 

„ 6847. Deininger and Andre. Evaporating appa- 

ratus.* March 24. 

,, 6925. MarcluWillc. Hydro-extractors. March 25. 

[C.S.] 8973 (1902). RadclilTe. Dr} ing upparatuB. March 25. 

„ 11,450 (1902). Longsdon. Centrifugal drying 

machine. Aprd 1. 

„ 14,615 (1902). Lynes. Appliance for removing 

the fumes from* vessels employed in Tarious 
ju’oce.sses. March 25. 

„ 25.9(i() (1902). Haddan (Kdson). Removing gases 

from material which is being dried, rendered, &c. 
April 1. 

26,79^ (1902). SciiVeit. Producing constant, pre- 
viously determined, low temperatures. April 1. 

„ 2560 (1903). WImelwright and Ei^ke. Apparatus 

for sepaialing liquids from solids. April 1. 


n._FUEL, GAS, AND LIGHT. 

[A.] 0050. Ilartridgc. Manufacture of artificial fuel. 
March 16. 

,, 6142. Baughan. Acetylene gas generator.* 

March 17. 

,, 6068. Moyes. Acetylene gas generatorp. March 28. 

6685. Grafton. Argaiid burners for gas- testing. 
March 23. 

„ 6814. Williams. Utilising the Ijcat of warie gapes, 

^c. Mardi 24. 

6845. Schwartz. Mantles for incandescent lamps.* 

March 24. 

„ 7198. Schmidt. Regulating the supply of air to 

Bunsen burners. March 27. 

„ 7272. Booth. Acetylene gas generators. March 28. 

[C.S.] 3641 (1902). Warren. Acetylene generators. 

March 25. 

3643 (1902). Warren. Acetylene generators. 

March 25. 


CXI.— PHOTOGRAPHIC MATERIALS, Etc. 
Blue- Print Paper : U.S. Customs Decision. 

3n Feb. 27 the Board of General Appraisers decided that 
le print paper is dutiable at 15 per cent, ad valorem under 
ragraph 396 of the Tariff Act of 1897. - R. W. M, 


6167 (1902). McNamee. Artificial fuel. March 25. 

7694 (1902). Horton. Kilns or calcining appa- 
ratus. April I . 

9070 (1902). Smith and Albright. Purification of 
coal-gas and recovery of by-products. March 25. 

9974 (1902). Willshear. Furnace for the combus- 
tion of organic materials, &c. March 25. 


patent 

f.B.— In these lists, [A.] means Application for Patent," and 
B.], ** Complete Specification Accepted." 

^here a Complete Speoifloation accompanies an Application, an 
erisk la affixed. The dates given are (i) in the case of Applica- 
ns for Patents, the dates of appHoation, and (ii) in the case of 
mplete Spedfloationa Accept^, those of the Official Journals 
which aooeptanoes of the Complete Specifications are advertised. 
Oomplete Specifications thua advertised as accepted are open to 
ipeotlon at the Patent Office immediately, and to opposition 
thin two months of the said dates. 


L— PLANT, APPABATUS. ahd MACHINBBY. 

[A.] 6077. Kelly. Apparatus for delivering measured 
quantities of liquid, especially mercury. March 16. 


III.- DESTRUCTIVE DISTILLATION. TAR 
PRODUCTS, PETROLEUM. 

[C.S.] 28,516 (1902). Lenders. Deodoriring naphtha and 
the products of its distillation. April 1. 

IV.--^COLOURING MATTERS and DYESTUFFS. 

[A.] 6068. Abel (A.-G. ftir Anilinfabr.). Manufacture 
of mordant- dyeing azo-dyestuffs. March 16. 

„ 6078. Ellis (Soc. Chim. des Usines du Rhftne). 

Manufacture of eulphurised colouring matters. 
March 16. 

„ 6419. Johnson (Bad. Anil. u. ^dafahr,). Manu- 

facture of indoxyl and indoxylic acid. March 19. 
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[A.] 7025. Imray (Soo. Chem. lod. in Buie). Maou- 
facture of condcDtation products from nitroso- 
oxy-compouuds or quioonechlorichlorimides and 
aromatio amines of leucoindopbenolH therefrom, 
and of sulphurised djestuffn derived from these.* 
March 26. 

C.S.] 11,666 (1902). Newton (llayer). Colouring matters 
of the acridine series. March 25. 

V.- PKKPAKINQ, BLEACHING, DYKING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

£A.] 5998. Ashworth. Agent for cleansing fibres or 
fabrics of vegetable origin. March 16. 

„ 6094. Johnson (Bad. Anil. u. Sodafabr,). Printing 

cotton, Scc.t with indigo in combination with other 
colouring matter. March 16. 

,, 6246. Mitchell. Cleansing and bleaching cotton- 

waste, &c. March 18. 

„ 6478. Dreher. Dyeing and printing textiles. 

March 20. 

„ 0.516. Imray (Becke). Waterproofing fabric.^, Ac. 

March 20. 

„ 6731. Lake (Mattei). Apparatus for dyeing silver 

and other textile fibres.* March 23. 

„ 7054. Medley. Comlitioning, colouring, or loading 

yarns during spinning. March 27. 

„ 7060. Dnrgue. Apparatus for dyeing or washing 

fibrous materials. March 27. 

„ 7089. Harrison and Burdick. Apparatus to facilitate 

the application of colours to surliices. March 27. 

C.S.] 8911 (1902). Climpson. Apparatus for steaming 
textiles, Ac. March 25. 

„ 9620 (1902). Perkin and Whipp Bros, and Todd. 

Treatment of raw cotton and flax, and cotton and 
woollen goods to reduce the inflammability thereof. 
April 1. 

11,438 (1902). Bleachers’ Association and Morris. 
Apparatus for damping textile fabrics and materials. 
March 25. 

,, 11,637 (1902). iSchemel. Apparatus for examining 

dyed cloth, &c. April 1. 

,, 11,790 (1902). Depetro. Decortication and separa- 

tion of the gum, Ac., from ramie and other fibrous 
substances. March 25. 

„ 26.281 (1902). Wojciechowski. Apparatus for 

printing in different colours. March 25. 

„ 4142 (1908). Do Pass (Vacuum Dyeing Machine 

Co.). Dyeing machines. April 1. 

rL-^COLOHRING WOOD, PAPER, LEATHER. Etc. 

£A.] 6903. Milton. Method of colour printing. March 25. 

„ 7206. Maunsell-Smyth. Colouring, decorating, and 

treating paper, fabrics, &c. March 27. 

VU.— ACIDS, ALKALIS, SALTS, Eto. 

£A.] 6087. Knudsen. Liquefying air and other gases. 
March 16. 

„ 6090. Burschell. Removing sulphuretted hydrogen 

from^ses with simultaneous recovery of sulphur. 
March 16. 

„ 6180. Boult (Soc. Romana Solfati). Obtaining 

alum and other aluminous salts. March 17. | 

„ 6458. Spence, and Spence aud Sons, Ltd. Manu- I 

facture of aluminium sulphate. March 20. | 

,, 6824. Clark (Ferguson). ManufilAuro of sulphuric | 

anhydride.* March 24. 

6857. Rowe and Bickerton. Treatment of waste # 
galvanising pickle liquors. March 24. 


OP CHEMICAL INDUSTEY. [Aprins, nos. 

[A.] 6873. Pochin and Richardson. Prodnetion of sul- 
phate of alumina. March 25. 

„ 6933. Descaraps. Production of hydrosulphites of 

metals.* March 25. 

„ 6948, Rowe and Bickerton. Preparation of hydro- 

gen. March 25. 

[C.S.] 8759 (1902). Hemingway. See under X, 

„ 9327 (1902). Howard and Hadley. Treatment of 

spent acid from galvanising works and the like, 
and manufacture of zinc white and ferric oxide. 
March 25. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS. 

AND CEMENTS. 

[A.] 615.5. Bower and Gauntlet. Substitutes for litho- 
graphic stones. March 17. 

,, 6247. Magens. Treatment of concrete, &c., whereby 

the setting of the same after mixture may be 
arrested. March 18. 

„ 6436. Chapman. Continuous kilns for bricks, &c. 

March 20. 

„ 6669. Sellars. Substatices for the manufacture of 

bricks, blocks, Ac. March 23. 

„ 6695. Bushe. Manufacture of cement. March 23 

„ 6848. IIaddan(C>ozior). Glazed bricks.* March 24. 

„ 6849. Haddan (Oezier). Making bricks or artifi- 

cial stone.* March 24. 

„ 6920. Ilastie. Non conducting coverings for pipes. 

March 25. 

„ 7211. Jcrikins. Manufacture of bricks, artificial 

stone, &c. March 27. 

[C.S.] 26,258 (1901). Ford. Manufacture of artificial 
stone bricks. April 1. 


X.— METALLURGY. 

[A,] 6021. Mollard. Soldering aluminium or other 
metal. March 16. 

„ 6204. Payne and Gillies. Treatment of ores con- 

taining copper,* March 17, 

„ 6283. Grdndal. Reducing iron ore to iron sponge. 

March 18. 

„ 6334. Briggs. Recovery of gold and other precious 

metals from solutions. March 19. 

„ 6515. Guye. Treatment of lead sulphide or ores 

containing it, to obtain volatile products. 
March 20. 

„ 6545. Richardson and Wren. Concentration and 

separation of ores. March 20. 

„ 6724. Marks (Broken Pill Prop. Co.). Apparatus 

for use in extracting sulphides from ores.* 
March 23. 

„ 6729. Dawes. Magnetic ore separators. March 24. 

„ 681 1. Campbell. Treatment of ores.* March 24. 

„ 6818. Rawson and Littlefield. Refining metals. 

March 24. 

„ 6960. Soc. Klectro-Metallurgique Fran^aise. De- 

oxidising and carburising molten iron and steel.* 
(Belgian Application, March 25, 1902.) March 25. 

„ 7016. Pelletier and Semprun. Solder for alaminium 

or aluminium alloys.* March 26. 

„ 7027. Bloxam (Soc. M4tall. Franqaise). Production 

of iron and steel. March 26. 

„ 7041. Trivick. Extraction of metals from their 

ores. March 26. 

„ 7092. Marchant. Rapid production of open hearth 

steel of constant proportions of carbon aod alloys. 
March 27. 
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[C.S.] 6456 (1902). Thiel. Ore he»rth» or rererberatorjr 1 
fornaeer. March 25. 

„ 6727 (1902). Joukoffsky and Strouv6. Treat- 

ment of iron and steel. March 25. 

„ 8759 (1902). Hemingway. Stripping tin from 

tinned iron, recovering the roipective metals, and 
obtaining nitric acid as a by-product. April 1. 

„ 14,017 (1902). Meehan. Blastfurnaces. April 1. 

„ 24,366 (1902). Vosbaugh. Reduction furnaces. 

March 25. 

28,390 (1902). Gilmour, Lindsay, Myers, and 
Bradfield. Tempering or hardening of cast steel. 

51 arch 25. 

„ 1019 (1003). Stavenow. Manufacture of stereo- 

type metal. March 25. 

XL— KLECTRO-CHKMISTRY and KLKCTRO- 
MKTALLURGY. 

[A.] 6060. Blondel. Manufacture of electrodes for arc 
lamps.* (U.S. Appl. April 8, 1902.) March 16. 

„ C061. Blondel. Electrodes for arc lamps.* (Belg. 

Appl. April 24, 1902.) March 16. 

„ 6145. Fennel and Perry. Storage batteries. 

March 17. 

„ 6338. Harrison and Stevenson. Electrolytes used 

in the deposition of metals. March 19. 

„ 6537 Moore. Electric lamps with rare earth 

filaments. March 20. 

„ 6954. Diamant. Forming lead peroxide on plates 

of electric accumulators. March 25. 

[C.S.] 4208 (1903). Heys (Hutchison Acou.sfic Co.). 

Cells of primary and secondary electric batteries. , 
April 1. 

XII.— FATS. OILS. AKD SOAP. 

[A.] 0590. Knox. Improvements in soap. March 21. i 

[C.S.] 8828 (1902) Pierce and Warrick. Perfuming ; 

soap tablets by absorption. April 1. | 

„ 11,410 (PJ02). Barclay. Treatment of cod-liver ’ 

oil to make it more easily assimilable as food. | 
April 1. I 

„ 18,393 (1902). Pfestrofif and Gillon. Substitute • 

for linseed oil. March 25. ' 

„ 27,889 (1902). Zadig. Manufacture of soap. 

April 1. * ! 

XllL— PIGMENTS. PAINTS, RESINS, VARNISHES; ! 

INDIA-RUBBER, Etc. 

A.-^PigmeniSy Paints. ' 

[A.] 0521. Armbruf ter and Morton. Making pigments.* 
March 20. 

fC.S.] 9327 (1902). Howard and Hadley. fS«r« VII. 

„ 1582 (1903). Brasington. Paint. March 25. 

B. — ResinSy Vumishes. 

[A.] 6823. Blumer. Synthetical production of resinous ; 
substances. March 24. i 

„ 7134. Cardan (Gen. Electric Co.). Coating and 

impregnating porous materials with oils, var- 
nishes, &c. March 27. 

C. — India-TubbeTy ^c. i 

[C.S.l 2939(1903). Gray. Vulcanisation of rublier. j 
April 1. I 

XIV.-TANNING. LEATHER, GLUE, amd SIZE. I 

[C.S.] 6788 (1902). Charles. Agglutinant composition, j 
March 25. 


[C.S.] 7088 (1902). Lederer. Manufacture of artificial 
horn. &o. March 25. 

„ 17,077 (1902). Arledter. Manufacture of resin 

size. (Int. App. Jan. 25, 1902.) April 1. 

„ 20,800 (1002). Cormack and Lowson. Manufac- 

ture and treatment of gelatini'. March 25. 

„ 27,041 (1902). Lake (Christensen and Heuckel). 

Manufacture of artificial leather, etc. March 25. 

„ 28,257 (1902). James (Casein Co.). Casein com- 

pound. March 25. 

„ 2456 (1903). Peyrnsson. Preparation, purification, 

and jtreservation of tannic ond other tinctorial 
extracts. April 1. 

„ 2949 (1903). Hall. Casein solution. March 25. 


XVL— SUGAR. STARCH, GUM, Kto, 

[C.S.] 8685 (1902). Kobin-Langlois. Rapidly refining 
white sugars. Aj)ril 1. 


XVII.— BREWING. WINKS. SPIRITS, Exo. 

[A.] 6604. Schidrowitz and Kaye. Maimfscture of 
products from waste brewery and distillery yeast. 
March 21. 

[C.S.] 4218 (1908). Meyer (Meyer and Arbuckle). Appa- 
ratus for distilling spirits and the like. April 1. 


XVIII.— FOODS. SANITATION, Bra, ahd 
DISINFECTANTS. 

A. — Foods. 

[A.] 6667. Jbrgensen. Process for preserving eggs. 
March 28. 

[C.S.] 8876 (1902). Donard and Labb6. Manufacture of 
nutritious product from maize. March 25. 

.1 10,903 (1902). Budde. Sterilising articles of food 

and other perishable organic substances at a low 
temperature. April 1. 

„ 1 1,410 (1902). Barclay. .See unrfer XII. 

C. — Disinfectanls, 

[A.] 7201. Van Wesirum. Sprinkling medium for roads. 
&c. March 27. 

„ 7208. liciser. Sanitary medium for extirpating 

dust. March 27. 

[C.S,] 6439 (1902). Bolle (FIciLing). Means for destroy- 
ing noxious insects on trees. March 25. 

XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 7023. Steam. Manufacturing filaments from cellu- 
lose.* (U.S. Application, April 3, 1902.) 

March 26. 

„ 7058. Atkins. Manufacture of nitrated cellulose. 

March 27. 

fC.S.] 8083 (1902). Thiele. Manufacture of filaments 
from cellulose solutions. March 25. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES. AND EXTRACTS. 

[A.] 6525. Mills (Berbier.) Manufacture of fnecharin, 
March 20. 

6817. CrUpo. Extraction of salicine from the bark 
of the rtd osier.* March 24. 
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[G.S.J 11,522 (1902). Imraj. (Meiiter, Lucius and 
Brlininig). Manufacture of produces soluble in 
water from orthooltro pheDjrl-i9-lactieacid roetbjl | 
ketone. March 25. 

„ 11,882 (1902). Newton (Bayer). Production of : 

pharmaceutical compounds. April 1. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 6356. Reichel. Producing light-proof photographs 
in natural colours on paper, See* March 19, 

„ 7163. Mills (Soc. A. Liimi^)re). New photo- 

graphic developer. March 27. 


OF OHBMIOAIi INDUSTRY. [April u. lees, 

[C.S.] 9992 (1902). Schwarts. Paper for photographic 
purposes. April 1. 

„ 10,690 (1902). Clarke. Taking coloured photo- 

graphs. April 1. 

„ 28,284 (1202). Bauer. Solution for treating photo- 

graphic papers. April 1. 

XXII.— EXPLOSIVES, MATCHES, Etc. 

[A.] 6409. Selwig. Quick removal of the acid from 
guncotton, nitrates of cellulose, &c. March 19. 

„ 7269. Nathan and Thomson. Manufacture of 

explosives, celluloids, &c. March 28. 
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JOURNAL OF THE 

Society of Ct^otnical 

A KECOBD 

FOR ALL INTERESTED IN CHEMICAL AND ALLIED MANUFACTURES. 

ISSUED TWICE A MONTH. 


No. 8.-V0I. XXII. 


APRIL 30, 1903. 


No* 8 *'^Vol* XXII* 


Subscription of Members 25/- per sonum ; 
Bntranoe Fee tlh « 

Election by the CounoU. 


Cbr ^ocittp of Cbtmttal liibusttrp* 


Past Presidents : 
•Sir Hennr E. Roecoe, B.A.. D.C.L., 

Sir FreSeridc^A. A^i, Bart., K.O.B., G 

D.C.L.. D.80., F.R.8 

Walter Weldon, F-R S- • • • • • • • • ■ • * * * * * 
W. H. Perkin. LL.D.. Ph.D., F.U.s*. . • • 

E. K. 

David Howard • • ... 

.James Dewar, M.A^ F.E.b 

Ludwig Mond, Ph.D., F.1L8. • 

Sir liwthian Bell, Bart., F.ll.b 

B. Rider Cook • • . • . •, 

J. Kmerson Reynolijh, M.D., t • 

sir John Kvans» K.C.B., D.C.L., LL.D 
F.R.8. 


LL.D., 

C.V.U., 


. Sc.D., 


B, C. 0. Stanford 

T. E. Thorpe, C.B., LL.D., bc.D., Pli.D., P.R.S 

Thomas Tyrer * * 

Bdward Schunck, Ph.D., F.R.8 

P. Clowes, D.80 • • • • 

C. P. Chandler, D.Sc., M.D., I h.D , j.L.D 

Jos. W. Swan, D.8c., M.A., F.ILS 


1881—1882. 

1882—1888. 

1885— 1884. 
1884—1885. 

1886— 1886. 

1886— 1887. 

1887— 1888. 

1888- 1889. 

1889- 1890. 

1890- 1891. 

1891- 1892. 

1892- 1898. 
1898—1894. 
1894-1896. 
1896—1896. 

1896— 1897. 

1897— 1898. 

1898— 1899. 

1899— 1900. 
1990—1901. 


^COITNCIL FOR YEAR ENDING JULY 1903. 


Prssidsnt : /van L v' 11 -stein, 
Vice-Presidents t 


Prof. Marston T. Bogcrt, A.B., 
Bh.B. 

.Prt>/, (-. F. Chainltrr, D.^Sc., 
M.I), " 


Ph.D., LL.D. 

Dr. John Clark. 

Prof. O. O. llenden'son, D.hc. 

B. Grant Hooper. 

Dr. B.MeBsel. 

Ordinary Members qf Council: 


J. M. C. Pnton. 

J»r. F. B. Power. ^ ^ 

Sir I I'm. Ramsrty. A.C 
iKSv., LL.D.. P.R.S. 
Dr, Jioverton Redtcood. 

Dr. Jos. W. Swan, F.K.B. 
Thos. Tyrer. 


JS. A. Brothortun, M.P* 

Eustuce Carey. ^ _ 

Dr. Edw. Divers, F.B.8. 

Thos. FairUy, 

Dr. J. Grossmann. 

Prof. W. R. E. Hodgkinson, 

Sectioned Chairmen and Secretaries, 


David Howard. 

Dr. J. Lewkowitseb. 

N.U. Martin. „ 

Prof. E. J. Mills, D.Sc., F.R.S, 
Max Muspratt. 

Frank Scudder. 


W. R- Lang. 
•F. H* Tate. 

Walter F. Reid. 
.Ivan Levinstein, 
.fV. L. Renrtoldson. 
Dr. V, Coblcnta. 

.L, Archhutt. 

T. L. Patterson. 
Bedford. 


Canadian. , _ ^ 

I Alfred Burton. 
Liveepool. _ ^ 

( Dr. T. Lewis Bailey. 
London. 

I A. R. Ling. 
Manchester. 

I J. Carter Bell, 
Newcastle. ^ ^ 

I F. C. Garrett. 

New Yore. 

I Dr. H. Sohweitser. 
Nottinoham. 

I J. T. Wood. 
Scottish. ^ 

1 Dr. Tbos. Gray. 

YOBKSHIRB. ^ „ . 

I Prof. B. B. Procter, 


Honorary Treasurer •* _ _ 

Samuel Hall, BMt London Soap Works, Bow, B. 

OensralSserstaryt Ohw'les O. Oniml}. 
i Am PiiAoo Ohambors, 9, Bridge Street, Westmineler, S,W. 

f^legrophio Address: 


Price to Non-Members 86/- per annum ; 

To Members 25/- jier Set of extro or bwk num^rs. 
Single copies (Members and SubecribeM only), 
1882—1901. 2/6 each ; 1902, 1/9 each. 


THE JOURNAL. 


Publication Committee: 
The President. 


A. H. Allen. 

Q. Beilby. 

J. Carter Bell. 

Joseph Bernays, M.I.C.B. 

H. Bninner. 

Edw. Divers, M.D., D.80., F.R.8. 
Sir John Evans, K.C.B., F.R.8. 
Prof. A. G. Green. 

Samuel UalU 
Otto Hehner, 

John Heron. 

D. B. Hewitt, M.D. 

Prof. W. R. E. Hodgkinson, 
Ph.D. 

B. Grant Hooper. 

David Howard, 

Prof. A. K. Huntington. 

Wm. Kellner, Ph.D. 


Charles A. Kohn, M.Sc.. Ph 
J. Lowkowitsch, Ph.D. 

A. R. Ling. 

W. Macnab. 

N. H. Martin. 

Ludwig Mond, Ph.D., F.R.S. 

B. K. R. Newlands. 

John Patiinson. 

F. B. Power, Ph.D. 

Prof. II. R. Procter. 

Sir Wm. Ramsay, K.C.B., LL.D., 
F.R.8. 

Boverton Redwood, D.So. 
Walter F. Reid. 

John Spiller. 

W. S. Syuire, Ph.D. 

Thomas Tyrer, 


Editor : 

WaUou Smith, 64, Upper Park Road, Havorstock Hill, N.V 
Assisted by the following Staff of Abstractors : 


Robt. Adams I* 

L. Archbutt Xll. 

J. L. Baker XVI..XVIL 

H. BsUantyne II., XII. 

D. Bendix 

E. Bemtz IV., V.,VI. 

J, O. Braithwaite 

J. F. Briggs .... { xVx.^XX^ 
T. F. Burton, B.80. Patent List. 

J. H. Ckillins 2L 

C/F. Cross V., XII., XIX. 

J.T. Dunn, D.Sc. ....VII.,X. 

n°l '““'1 
cook, B JL } 

a. L. Jenk* { i^yyinL 

M. C. Lamb YL.XrV. 

T, A. Lawson, Ph.D. . .IV., XX. 

F. H. Lewi. {xuf.,xki, 

A. K. Leighton XXII. 

Herbert Levinstein, \ ty y 

A.lieO(MFIU>. IT. 

e.W.liaeOannld.lI.So. .XXIL 


W. a. MoMilUm { 

N. H. J. Miller, Ph.I> XT. 

*11- XXII. 

R. W. Moore . , , .Trade Report. 

A. More VIL, XVIII. 

J. G. Parker, Ph,D XIV. 

H- XVI., XVII. 

mann j 

T. H. Pope. . .XVI., XX., XXL 

F. W. Renaut Index. 

G. U. Robertson XL 

Chas. Salter.. { xVL.Tv'lL 

M. J. Salter XIIL 

R. Sandon IL 

J. Shields, D.Sc., Ph.D. . . .XL 

A. Shonk Gen. Chem« 

W. P. Skertchley . . . . { 

B. Sonstadt.III., VIL, X.,Xy« 

B. Howard Tripp,) 1IL.T1 Th 
P h.D. ) XVL 

Charles T. Tyrer XX. 

L. J.deWhallsy,BJBo, .XVL 
Joseph T. Wood XXV. 



4S4 


JOUBNAL OP THE 800IBTT OP OHBMIOAL INDUSTeV. [April 30, 1903. 


Section. 

Chairman : W. R. Lang. 

Committee: 

I Thoe. Ihya. 

I Kdgar B. Kenrick. 

Tho8. MaoKurlane. 
j F. J. Smale. 
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Harry Smith. 
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“ Problems in the 
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(2) ** The Nitric Acid Test fc r C.Ulon-seed Oil.” 


J. Allan. 

W. Brown, 
R. Clayton. 
J. Crat'crt. 
IP. Heys. 

' J. Uuin^r, 


iBanchcsrtfr 5»fction. 


Chairman: Ivan Levinstein. 
YicfCiairmnn: G. H. Bailey. 
Conmittec: 

H. Levinstein. 
W. J. Pope. 

H. Porter, 

T. Stephoune. 
H. L. 


^fiu I gorfe J >fCtton. 

Chairman: V. Coblentx. 
Vice-Chairman: Russell W. Mriore. 
Committee : 

L. Baekeland. W. T. Sehietfelin. 

Drolwigg. R. C. Schtipphaus. 

W. F. Fuerst. G. C. Stone. 

A.P. Hallock. M.Toch. 

E. J. Lederle. 1). W^oodman. 

E. G. liOve. F. G. Zinsser. 

Clifford Richardson. 

Hon. Treasurer : R. C. Woodcock. 

Hon. Local Secretary ; 

H. Schweitr.er. 40, Stone Street, New York, U.S.A. 


Nottingham Section. 

Chairman : L. Arrhhatt, 

Vice-Chairman : F. Stanley Kippiiuj, 

Committee : 

S. F, Jhtrford. J. M. C. Paton, 

F. J. R. Canilla. I A. L. Stern. 

K. M. Caven. ! S.Trotman. 

H. B. Mnvneld. i G. J. Ward. 

LiKvley Mcgyitt, i J. IVhile. 

J. O’Sullivan. • 

Hon. Treasurer : S. J. Ponlecost. 

Hon, Local Secretary : 

J. T. Wood, 02, Park Road, Nottingham. 

The following take olllee in July next — Chairman: J. T. Wood. 
Vice-Chairman : S. F. Burfoni. Committee : L. Archbutt, F. Stan* 
ley Kipping, tL D. Lander. Hon. Secretary : S. R. Trotman. 


iVcott fefa ^ gition* 

Chairman : T. L. Patterson. 

Vice-Chairman : D. J. Playfair. 

Committee t 

W.Carrick Anders en, Jas. Hope. 

F. M. Hatley. H. Ingle. 

II. Buniby. D. S. Jerdan. 

1). R. Dott. W. G. .Tohnston. 

C . ./. FAUs. A. D. Ker. 

ThoH. Ewan. J. G. F. Lowson. 

W.Frew. J. McCulloch. 

Jas. Hendrick. 

Hon. Secretary and Treasurer : 

Thomas Gray, c/o Gourlay and Deas, 180 , Hope Street. Glasgow. 
The following take offloe in July next -. — CowmiYfcc J. Arnold 
Fleming, G. H. Gemmell, J. Falconer King, J. S. Macarthur, M. A. 
l*arker. 


Bon. Local iSecretary : 

J. Carter Bell» The Clift Higher Broughton, Manchester. 

The followirg tajeo office in Jujy 
Bell. Cemmiitee: G. 4. Fowler, B. Hart, W. h. Kay, F. Scudder. 

Hon. Local Secretary: J. Hffbner. 

N B —The names in italice are tboce of me xnbert Coxrmittce who I'etire f.cm tHchr retreetiYe offices at the end ot the enrrent eenlbn. 


^orkSbtrr iOtetion. 


C. 8. Bedford. 

E. A. Brotherton, 
John W. Cobb. 
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CONGRESS OF CHAMBERS OF COMMERCE 
AT MONTREAL. 

The fifth CoDgress of Chambers of Commerce of the 
Empire will be held at Moutreal. Canada, from the 17 th 
to the 20th Aufi^at 1903, and the General Secretary will 
be glad to hear ftom any member who is disposed to attend. 


ANNUAL GENERAL MEETING. 

The Annual General Meeting will be held at Bradford, 
Yorks, on Wednesday, July 15th, and following days. 
Full particulars will appear in a subsequent issue. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those Members whose 
names are printed in italics in the list of Council will 
retire from their respective offices at the forthcoming 
Annual Meeting. 

Sir William Ramsay has been nominated to the office of 
President under Rule 8 ; Prof. P. Phillips Bedton, Mr. E. 
Carey, Mr. W. H. Nichols, and Prof. H. K. Procter have 
been nominated Vice-Bresidents under Rule 8 ; and Mr. 
Ivan Levinstein has been nominated a Vice-President under 
Rule 11. 

The lion. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 

Members are hereby invited to nominate fit and proper 
persons to fill four vacancies among the ordinary Members 
of the Council. Forms for this purpose can be obtained, 
on application, from the General J^cretary, or from the 
Hon. Local Secretaries of the Canadian and New York 
Sections. 

Extract from Rule 18 : — ** No such nomination shall be 
valid unless it be signed by at least ten Members of the 
Society who are not in arrear with their subscriptions, nor 
unless it be received by the (jeneral Secretary, at the 
Society’s Office, at least one month before the date of the 
Annual General Meeting at which the election to which it 
refers takes place. Nor shall any such nomination be 
valid if the person nominated be ineligible for election 
nnder Rules 12 or 15. No member shMl sign more than 
one nomination form.” 

COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are reauested to take noti^ that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
reject^ by the Pnblication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the anthor. 


FIFTH INTERNATIONAL CONGRESS OP APPLIED 
CHEMISTRY, 1903. 

The attention of Members of the Society is called to the 
fact that the International Con^^^ of Applied Chemistry 
will meet in Berliu, during Whitsuntide week of this year. 
A committee of this Society has been formed to co-operate 
with the other British Chemical Societies in endeavouring 
to secure an adequate representation of British Chemical 
Industry, and it is request^ that the names of those pro- 
posing to attend the Congress be forwarded to the General 
Secretary, in order that a formal invitation from 4he 
Organising Committee ip Berlin may be sent to them. 

The aim of the Congress is to introduce uniform standard 
methods and rules throughout the world; to provide uniform 
methods of commereial analysis, thus removing one of the^ 
mmn causes of dispute I to throw light upon points which 
may assist governments and others in . frammg regulations 
eoueeming transport and dutiee ; apd to improve acquaint- 
ance with Patent Law. 


The Congiesi is also intended td^^fbiide opportunities 
for mutual exchange of ideas on d||[!^lit bnoiohes pf 
chemical work. 

The Congress will be opened on June 9nd, 190S. On Wed- 
nesday, Jnne 8rd, Friday the 5th, and Monday theStb, meet* 
logs will be held for the reading and disonsskm of Plfeie. 
The subjects to be treated are classified as follows 

I. Analytical Chemistry. Apparatus an^ Instru- 
ments. 

T . Chemical Industry. Inorganic Products. 

III. Metallurgy and Explosives. 

IV. Chemical Industry. Organic Products : — 

Sub$eetion .rl .-Organic Preparations, inoludm| 
Tar Products. 

SubaeetioH B . — Dyestuffs and their Uses. 

V. Sugar Industry. 

VI. Fermentation Industries and Starch Manufketure. 

VII. Chemistry of Agriculture. 

VIII. Hygiene. Chemistry of Medicinal and Pharma- 
ceutical Products. Foodstuffs. 

IX. Photo-chemistry. 

X. Electro-chemistry and Physical Chemistry. 

XI. Legal and Koonomio Questions connected with 
Chemical Industry. 

PROGAAMM K. 

Tuesday t Jutted . — Reception in the Palace of the Imperial 
Parliament. 

8 p.m. — Address by the President of the Organising 
Committee in the Hall. Supper will be served in- 
the galleries. 

Wednesday f June 8. — 10 a.m. First General Meeting. 
Afternoon. — Sectional meetings. 

7 p.m. — Banquet in the Restaurant of tbe Zoological 
Gardens. Members may bring ladies. 

Thursday^ June 4. — Sectional meetings continued. 

7.80 p.m. — Reception of the Congress iu tbe Town 
Hall by the Municipal Authorities. (For geutlemen' 
• only.) 

9.30 p.m. — **Commers” in the Bhilbarmonie ” 
building. The boxes will be reserved for ladies. 

Friday, June 5.-~10 a.m. Second General Meeting. 
Address by the President of tbe fourth Congress, 
Prof. H. Moissan. 

7 p.ni. — Performance in the Royal Opera House. 

7 p.m. — Reception of the German Chemical Society in 
tbe gardens of Prof. C. D. Harries at Charlottenburg,. 
Beriinerstr. 36. 

Saturday, June 6. — Sectional meetings continued. 

Visits to various factories and museums. 

Sunday, June 7. — Special trains from the Potsdamer 
Babnhof at 0.55 a.m. and 10.15 a.m. to Wannsee, for 
a trip on tbe lakes. 

Luncheon at Wannsee at 2 p.m. 

Monday, June 6. — Sectional meetings concluded. 

Aftenioon. — Third General Meeting, for bringing the 
business of the Congress to a close. 

Ladies tickets, price 15s. each, can be obtained on 
application to the Secretary of the Congress. A l^ies* 
committee has been formed to provide entertainment for 
ladies during the biisineM hours of the Congress. 

Travelliho and Hotel Arrangements. 

Parties of 30 and over, travelling together, may obtain a 
reduction of 50 per cent, on fares on all lines of tbe Royal 
Prussian Railway, by application to the head office of the 
division in which tbe journey is commenced. 

Karl Stanyen*$ Beite-Bureau will arrange sneh piurtUf^ 
Information can also be obtained as to hotels In 
also any information concerning the journey to - Berli&^w ' 
euctosing amount for return postage to Kvl, 
Eeise-Burcaa, 72, Friedrichstr., Berlin, W. _ / 

A CotigreM Daily Paper will be publiafaed 
mittee during the Coogreee week. ' .i ./ 
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The number of for the soolal arrangemeott it 

limited to Banquet, 1,500 1 Beoeptioa in Town Hall, 750 1 
•^Commeri,” 1,000 gentlemen, aoo ladiee ; Performance at 
Boyal Opera, 900; Ueoeption of German Chemical Society, 
800; Kxcoraion to Wannsee, 1,500. 

AppUoatiooe will be ooniidered in order of priority. 

Ae formal invitalioua are now being sent out, applications 
to join the Congress, accompanied by a remittance of 1/., 
should be sent in to the General Secretary without delay. 


list of iMembrrs ©Utteb 

33rd AFBIL 1903. 

Anspach, Dr. K., 37, George Street, Cheetbam Hill, Man- 
chester, Chemist. 

Baty, K. J., 76, Tronton Road East, Birkenhead, Chemical 
Student. 

Binns, John H., Thorofield, Mystic Pond, Methuen, Mass., 
U.S.A., Dyer and Finisher. 

Boral, Robin, Rhodes Mount, Rhodes, near Manchester, 
Works Manager. 

Burgess, John A., 52, St. George Street, Toronto, Canada, 
Gas Expert. 

Flaming, Jno. A., Vulcan Copper Works, 46.^, East Front 
Street, Cincinnati, Ohio, U.S.A., Civil Engineer. 

Frerichs, F. W., Herf andFreriebs Chemical Co., St. Louis, 
Mo., U.S.A., Manufacturing Chemist. 

Qottsohalk, Dr. L., Salem Dep6t, New Hampshire, U.S.A., 
Chemist. 

Heald, Henry I., Cliffe House, Kilnhurst, near Rotherham, 
York?, Manager of Earthenware Factory, 

Herreshoff, J. B. F., 40, West 69th Street, New York^City, 
U.S.A., Chemical Engineer. 

Hewitt, H. R., 329, Bradford Road, Manchester, Chemical 
Works Manager. 

Hill, Cbas. Alex., 64, Park Street, Southwark, S.E., 
Wholesale Druggist. 

Hunter, J. B., Denncry Factory, St. Lucia, West Indies, 
Sugar Works Manager. 

Kingman, Wm. A.. 164, Central Street, Leominster, Mass., 
U.S.A., Chemist. 

Knight, Harley F., 64, Amburst Park, Stamford Hill, N., 
Analyst. 

Ledoux, Aug. D., 68, Beaver Street, New York City, U.S.A., 
Importer of Pyrites. 

Llndmueller, C , c/o The Ohio Farmers* Fertilizer Co., 
Columbus, Ohio, U.S.A., Chemist. 

Llewellyn, I. P., c/o Peter Spence and Son?, Ltd., Man- 
chester Alum Works, Manchester, Chemist. 

Mooney, F. M., 118, Pembroke Road, Dublin, Chemical 
Manure Manufacturer. 

Mote, S. C., 28, Break spears Roid, St. John’s, S.E., 
Engineer. 

North. Henry A., 159, East 36th Street, New York City, 
U.S.A., Chemist. 

Phelan, J. W., Massachusetts Institute of Technology, 

Boston, Mass., U.S.A., Chemist. 

Shaoklady, T. G., Addiscombe Villas, Cliffe at Hoo, 
Rochester, Technical Chemist. 

gUMon, Dr. N. L., 18, St. Paul’s Road, Kersal, Manchester, 
Works Manager. 

JSkoglimd, Jean V., SiJem Dep6t, New fCunpahire, U.S.A., 
Chemist. 

Sykee, WjOter F, 85, Water Street, New York City, U.S.A., 
Cbtmkal Merchant. 


OF OHiMIOAL INDUSTRY. 

WainwTight J., 15, Bolton Road, Port Sunlight, near 
Blrkeimead, Soap Works Manager. 

XSICBEB OMITTSl) FBOK LIST. 

1902. Conner, Robt. S., c/o Newaygo Portland Cement Co., 
Newaygo, Mich., U.S.A., Chemist. 

C|)angts of ISlibrrss. 

When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Brown, A. H. M., l/o Deloro; 133, Kent Street, Loudon, 
Ont., Canada (temp.). 

Comey, Arthur M., l o Hawley Street; 12, Pearl Street, 
Boston, Mass., U.S.A. 

(’unningham, Edw., l/o Boston ; Mission Ridge, Sta. Barbara, 
Cal., U.S.A. 

Ewell, E. E., l/o Washington ; German Kali Works, 
22^, S. Broad Street, Atlanta, Ga., U.S.A., Chemical 
Works Manager. 

Fox, J. Wesley ; .loumals to 7, Bushull Street, Wappiug, E. 

Heidenhain, Dr. H., l/o Brooklyn; 108, Gitschinerstrasse, 
Berlin, S.W. 

Herstein, Dr. B. ; Journals to 118, Humphry Avenue, 
Bayonne, N.J., U.S.A. 

Jones, A. O., l/o Muswell Hill ; c/o Carr anti Co., Caldew- 
gate, Carlisle. 

Kauder, Dr. E., l/o New York City ; c/o Merck and Co., 
Rahway, N.J., U.S.A. 

I.enuard. F., l/o Guildford ; 29, Adelaide Crescent, Hove, 
Sussex. 

Ling, A. li., l/o St. Dunstan^sHill ; 74, Great Tower Street, 
London, E C. 

MacDonald, J. W., l/o Liverpool; c/o Henry Tate and 
Sons, Ltd., Thames Sugar Kelioery, Silvertown, K. 

MeVitie. Robert ; Journals to 25, Nieoll Road, Harlesden, 
N.W. 

Millar, Jas. II., l/o (*apc Town ; P.O. Box 2070, Johannes- 
burg, Transvaal. 

Miller, Geo.,l/o Hulewood ; 54, Ramilies Road, Sefton Park, 
Liverpool. 

Steedman, R. H., l/o Ayr ; Whinfield, Prestwick, Ayrshire, 
N.B. 

Wood, Wm., l/o Chaiissee do Turnhout; 20, Rue General 
Van Merlen, Antwerp. 


Kberpool ^rrtton* 


Meeting held at University College, Liveiyool, on 
Wednesday, March 25thf 1903. 


MR. FRANK TATB IN THB CHAIR. 


A NEW CARBONIC ACID APPARATUS. 

BY E. I>OWZABI), r.C.8. 

The determination of COj by treating the snbstance 
under examination with dilute acid, the loci in weight 
being taken ae C 02 ,»hai up to the pMBent not yielded 
aceuraio results, owing to defects in the apparatus 
employed. The great detect in all apparatus used for the 
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AlKiT«workliA 8 beeiitlieiiMAoi€iitdf 7 iBgfMrfmnM^tt. The 
beii ftpplhuiee wfaiohhM to far been tmSohratter 

apptratni, whieb, however, it lieble to iti^e high i«gu)te, 
owing to the faultj drying ohamber ( it his e^ other 
defects of a mechanical nature, which mike it rather 
clumsT to work with. 

These defects have been remedied in the apparatns 
about to be described. The CO^ iustead of bein^ dried 
once is dried three times, twice with strong sulphurio acid, 
and once with calcium chloride ; the drying chamber and 
container for dilute acid, instead of being separate, are 
enclosed in one circumference; the flask is connected to 
the upper parts by a ground joint, which is a great 
convenience, as it can easily be cleaned and charged with 
the sample under examination. The outlet at the lop 
contains a ball valve, which prevents the outside air from 
entering the drying chamber and reilucing the efficiency of 
the drying materials. 



A. Ball Valve. B. Glass Beads on perforated Shelf. G. Tap 
Stopper. D. Balphuric Acid Dry in* Cnamber, E. Dilute Add 
Chamber. F. Delivery Hole. G. Delivery Tulie, 

The apparatus is used as follows :>-The drying chambers 
are first dried; the glass beads are then placed on tho 
perforated shelf, and strong sulphuric acid is poured over 
them until the lower chamber is about half full ; a ]>lug of 
cotton wool is placed in the hollow stopper, which is tnen 
filled with granulated oaloiom chloride (the calcium chloride 
should be kept in an atmosphere of dry (X)| for several 
hours before being used), and a small tuft of asbestos wool 
is placed in the neck of the hollow stopper to prevent the 
oafeium chloride from falling into the snlphnrio acid 
chamber. From 2 to 4 grms. of the sample are placed 
in the flask, together with about 10 c.c. of water; the 
apparatus is then connected up, care being taken that 
the outlet of the ^ute acid chamber is not opposite the 
delivery tube; this chamber is now nearly filled with 
20 per cent. H]S 04 or HKO 3 (about 15 c.c. ahonld be 
nsed). the ti^ stopper is inserted, and tho apparatns 
is weighed. The tap stopper it now tamed to imvr air 
to enter the acid chamber, and the top porrimi of the 
imparatos rotated so as to bring the ontiet t^pporite to 
the deliveiy tube/ small ipiantitiet of oeid belnf allonrcd 


to enter flask at a time in the usual manner. When the 
carbonate has been decomposed the liquid in flask is 
hro«jght to the bciliug point, at which it is kept fur a 
few seconds. The tap stopper U turocMl on, and the outlet 
of the acid ohamber connected with the delivery tube ; the 
flask is then half immersed in cold water and about 800 c.c. 
of dry air aspirated through the apparatus at a fairly rapid 
rate. The flask is dried and weighed. 

This apparatus possesses the following advantages 

1. It is possible to make about five or six accurate 
determinations of COj without recharging the drying 
chambers. 

2. Tne flask being detachable is more easily cleaned and 
filled than in Schr&tteris appliance. 

3. Owing to the ball valve the outside air cannot enter 
the drying chamber unless there is a partial vacuum inaide ; 
this prevents increase of weight by the absorption of 
moisture from the air. 

4 . The drying and dilute acid chambers are in one piece. 

5. By means of the tap stopper air may be allowed to 
enter the acid chamber without removing tho stopper ; and 
the tube attached to tbe stopper makes it easy to connect 
with an apparatus for delivering dr^ air. 

This apparatns may be ohtaiocd from Qallenkamp 
and Co. 

STCDIKS ON TUB CLAUS REACTION. 

(A.)-THB HEAT REACTIONS. THEORETICALLY 
CONSIDERED, OP DIFFERENT (USKOUS MIXTURES. 

(B.)~EXPBRIMEN'TS WITH MANGANESE OXIDES AS 
CONTACT MATERIAL IN PLAGE OF FERRIC OXIDE. 

DY R. FORUES CIRI'ENTSK AND 8. B. LIMDKR, B.Sr. 

Historical and Since the year 1893, when 

Mr. J. W. Kynasinn read a paper before this Section (this 
Journal, 1893, 3l0->324) on the waste gases of the Cbanee* 
Claus sulphur recovery process, with suggestions as to their 
treatment for utiliiiug their sulphur contents, the Journals 
of onr Society have contained no further refereucos to the 
chemistry or physics of the Claus reaction until Init year, 
when, also before this Section, Dr. Conroy devoted some 
consideration to the Claus sulphur recovery process in his 
review of catalysis and its npplicatioos to manufaoturing 
operations (this Journal, 1902, 805). 

The first application of the patents of the late Mr. 0. F. 
Claus was in connection with desulphuriaing gas liquors 
for use iu the r.;moval of sulphur impurities from crude 
illumiuatiDg gas. The process differed from the earlier 
attempts of Liming, Hills, and 8ir George Livesey, in 
adding ammonia gas to the crude coal gas in place of 
scruboing the latter by caustic ammonia liquor. The 
preparation of both caustic ammonia gas or liquor involvod 
the desulphurisation of large volumes of resultant gas liquor 
by heat, with evolution of sulphuretted hydrogen and carbon 
dioxide (r/. 36th Annual Report, Alkali, Ac., Works, 
pp. 28, 29). Mr. Claus set himself to solve in a practical 
way the problem of recovery of sulphur from these gases. 
In Mr. A. M. Chance’s paper, read before the London 
Hection of the Society in March 1888, the vanous patents of 
1882 and 1883, taken out by Mr. Claus, are rehearsed ^this 
Journal, 1888, 164, 165) ; the process thenceforward received 
a much larger extension in its application to the recovery 
of sulphur from the sulphuretted hydrogen produced in 
Mr. Chance’s own process. 

It is essential, however, to note that the principal gM 
accompanying the sulphnrettcd hydrogen iu the desulphuri* 
sation of gas liquors is carbon dioxide, while in the Chance 
process this is replaced by nitrogen. This differonee has 
considerable effect on the heat reaction in the Claus kiln» 
seeing that the specific heat of carbon dioxide rises so very 
much more than that of nitrogen at high temperatures, and 
as in many gas works the proportion that the sulphuretted 
hydrogen beors to the carbon dioxide removed firom the 
crude gas by the scrubbing operations is extremely low, a 
point Is not un^requeotly reached when the gaaea ara too 
weak in sulphuretted hydrogen for the heat reaction in the 
Claua kiln to develop sufficientlv high a tempenUuro fl^r 
scocessful decomposition. It nas for aome years hM 
recognised that if the poroentage of •ulphuretted hydn^ 
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Mow 15, the remainder bdof murboo dioxide, etoppme 
of the proeesB are liehle to ooenr, by messes of sulphur 
soMdifywg in ihe batm of the kiln in piece of a steady flow 
of liquid sulphur being nudotamed to the first bay of the 
" flowers " chamber, 

Students of the alkali reports may remember the experi- 
mental work on a small Claus kiln constructed to obserre 
relations conducted on laboratory scale, the results of 
which are deseribed in the 86th Annual Keport for 1899, 
pp. 181^. From the conclusions at which we arrived 
Or. Conroy quoted the chief and most important in his 
paper above mentioned. The gases then experimented 
with eontaiaed 8 to 19 per cent, of sulphuretted hydrogen, 
the remainder being carbon dioxide. In the 88th Report, 
pp. 147^51, are given the results of tests obtained from 
the working of a large plant, where the gases treated 
eontained ftom 7 — 8 per cent, only of sulphuretted hydrogen, 
the balance being carbon dioxide, and where the heat 
requisite to maiutain the decomposition of the sulphuretted 
hydrogen was supplied by waste fuel gases (from steam 
boilerO which circulated around the jinnular-shaped kiln 
on their passage to the chimney. Loss of heat by radiation 
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was t]][erbb^, pm^nted. Experimentc showed that, the 
temperaturelif tie contact material in the kiln, within the 
limits of efipient reactiooi is determined by the energy of 
chemical reaction, rather than by the temperature of the 
furnace gases circulating in the surrounding Jacket. 

Mr. W, Ralph Herring, the engin^ and mam^r to the 
Edinburgh and Leith Gas Commissioners, has kindly given 
permission for the communication of the details of plant 
and results that appear in this paper. 

The dimensions of the kiln at the Granton Works are as 
follows: — (1) Cross section, an annalus; large diameter, 
17 ft.; smaller, 5 ft. (inside measurements). Superficies 
of this, 207 sq. ft. (2) Height of kiln, 7 ft. ; and of the 
packing, to whose composition we will refer later, 2 ft. 6 ins. 

(a) The Heat Reactions^ thecreticaUy considered, of 
different Gaseous Mixtures.-^lt appeared of interest in 
view of the conclusions as to heat supply previously men- 
tioned, to ascertain by calculation what would be the 
maximum temperature attainable from the reactions in the 
kiln by the passage of a mixture of gases of known 
composition, and these are set out in the accompanying 
Table I. 


Table 1. 

Heat Reactions in the Claus Kiln theoretically considered. 





Reactiug Mixture. 



Temperature of Reaction — ° F, 








Calculated. 

Found, 




Composition per 100 Vols. 


100 parts of Sulphur as 



Tempera- 

i 





Sulphuretted Hydrogen 
i oxidised to 

■ 


ture. 

‘ CO,. 

n,s. 

0. 

X. 

Aqueous 

Vapour. 

100 Free S. 

60 Free S. 
60 S as SO,. 


A.^Hypothetical Mixtures. 

op. 

. 








1. Dry gai contains 29 per cent. HjS. 

Absent 



76*27 



(b) 1,750 


80 per cent. N 

90 

9*53 

9*63 

4*67 

(b) 960 

• • 

8. Dry gat contains 6*67 per cent. H,8, 

M‘88 per cent. N 

8. Dry gas contains 8*86 per cent. HjS. 
97*14 per cent. N 

90 

1 Absent 

4*77 

4*77 

85*79 

4*67 f| 

(а) 689 
(5) 660 
(rt) 400 

(б) 830 

ib) 1,010 

.. 

90 

1 Absent 

2*88 

2*38 

90*57 

4*67 Jj 

(6) 670 


4. Diy gas contains 20 per cent. H,8, 
80 per cent. GO, 


1 j 




1 ^ 

ib) 1,350 


90 1 

1 38*18 j 

9*63 

9*63 

38*14 

4*67 

(6) 776 


6. Diy gas contains 6*67 per cent. H,8, 
98*38 per cent. CO, 

60 

rt8*83 

4*92 

4*92 

10*06 

1*67 {j 

(а) 615 

(б) 425 

(6) 725 

•• 








22 per cent. 










S as H,S. 


B.-rJaoketvd Claus Kiln Qranton. 



1 





17 percent. 
S as SO,. 


6. Moist gas contains 7*6 per cent.. HuS, 

i i 

1 

6*1 

' 


r 

(a) 645 
ib) 460 

(а) 665 

(б) 495 

670 

88*4 per cent. CO,. 9*0 jter cent. air. . 

60 1 

1 

66*2 I 

7*4 

29*7 



See Table, p. 149—150, line 2, 88th Annual Report. 1901. 

Note.— ( a) Sulphur assumed to be in liquid state. (6) Sulphur assumed to be in state of vapour. 


^e data necessary for the thermo- chemical calculations 
ioT^ed were collected from various sources; we have 
^QiOftht it weU to^ specify the authorities, as there are some 
notjitble diTergencies in the values given by various experi- 
menters. The greatest differences m specific beats at high 
temperature qcour in the cases of carbon dioxide and water 
vapour, two of the products most frequently occurring in 
processes where tbermo-chemical calculations are applied 
as an aid in following the coarse of reactions. The steady 
rise in the specific beat values will be noted in the figures 
tabulated in the data at the end of the paper (p. 462). 

in the hypothetical gaseous mixtures tabulated above 
twice the volume of air required for perfect decomposition 
was supposed to be present. The calculations of tbermo- 
ohomioal reactions were extended beyond the stage of 
complete d^omposition to combination of the residual 
oxygen with half the sulphur produced. The column 
** 5q Free 8, 50 S as SOt ” shows the rise ^ temperature 
reitnlting from this second stage of reaction* 

In gasworks practice, as shown by example 6, it is not 
unfrequently foqnd that there is a considerable excess of 
ail* present that demanded by the equation HjS + O 


H3O + S. With dilute gas it docs not at all follow that the 
whole of this excess appears later as sulphur dioxide ; 
doubtless, at high temperatures with gases of 20 per cent, 
sulphuretted hydrogen and upwards, tlie remainder being 
nitrogen, this would be the case, for with the Chance-Clans 
gases tested on leaving the kiln or the flowers chambers it 
is usual to obtain negative test for presence of oxygen. 
With the gases of the composition of examples 2, 3, and 5, 
it is proved by the Granton experiments that both sulphur 
dioxide and oxygen pass away together from the kiln. It 
appears probable that if the sulphur la in the liquid state, 
and not in that of vapour, the heat in the kiln being com- 
paratively low and much below the boiling point of sulphur, 
the opportunities for combination are lessened. 

. The temperatures given are calculated to Fahrenheit 
scale, as that in ordinary works’ use. 

The two hypothetical mixtures taken with SO per cent 
sulphuretted hydrogen, var^g the diluent remainder (1) 
as nitrogen, (2) as carbon dioxide, are shown in examples 
1 and 4 of the table. The first might be described aa a 
weak Cbance-Claus kiln gas, ap^t from small percentages 
of carbon monoxide, carbon dioxide, and oxygen i the 

t 
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«MOodisagaft oi eomposition freqoMitly ajlb in ^ 
CUtts )u 1 b tpbnUi attached to gtsworka %iaimfacti]|ni^ 
solpbate of ammonia. The effect of carbon ^ioxide in 
lowering resultant temperature is extremely marked. This 
is also noticeable in comparing examples 2 and 5. 

Example 3 is calculate to show the limit of application 
of the Clans process; the percentage of salphnretted 
hydrogen being only 2 * 86 , the resultant maximutn tenipe> 
rature approaches that regarded iVom the experiments 
as the critical temperature, 400^ F. A kiln would need 
to be Tery carefally constructed with adequate heat jacket to 
maintain the heat of reaction in the contact zone sulhoiently 
high to prevent solidification of sulphur before the flowers 
chmnber was reached. 

. Example 6 is calculated from one of the experiments 
recorded in the 38th Report, where, in the gases leaving the 
sulphur chamber, 1 cb. ft. of permanent gases measured in 
the aspirator was accompanied by 7 • 2 grains of sulphur as 
sulphnretted hydrogen and 5 * 6 grains as sulphurous acid, 
givmg a loss of 39 per cent, of sulphur. Tlic temperature 
calcuhited for this example (a) agrees very well with that 
observed from the higher reading of one of two thermometers 
in a tube piaeed well down in the contact mass.'*' 

It will also be noted that a lar^e amount of heat is used 
up in vaporising the sulphur resulting from the decomposition. 
The latent heat of vaporisation of sulphur at3lG®C. (601' F.) 
has been ascertained to be 362 calories ; this is the figure 
used as a basis for the calculations in this table, and in the 
one that follows. In examples 2 , 3, and .5, both values are 
given, of sulphur in the state of liquid and of vapour, as, in 
the case of such a large volume of accompanying per- 
manent gases, sulphur vapour might well be carried in con- 
siderable amount at a lower temperature than that named 


abovo. At the si me time we have above giv«& our reaiooi 
for the probability that, in such cases, the lulphar is largely 
in the liquid form. 

The calculations of example 6 are set out in extended 
form, following the data (p. 463), as showing the ipplioation 
of the data to this particular case. 

It may be stated that the aim of the management at 
Grantou, in installiug this plant, was less for sulphur recovery 
thao decomposition of sulphuretted hydrogen, the sulphur 
dioxide produced being removed by passage of the (|^os 
through a limestone tower flushed with water, especially 
designed with this view, and of larger diinensious than is 
usual in gasworks Claus plants. Hitherto at this work 
considerable difficulty has been experienced in raakiug the 
sulphur produced settle in the right place ; it persists in 
following the gases, not settliug to any material extent in 
the flowers chamber, but passing on to the limestone tower, 
where it forms a closely iulhering coat on the rough lime- 
stoue, almost as if it had assumed the viscous coodltion ; 
certainly, to the eye without aid of a magnifying glass, the 
crystalline structure cauuot be detected. This obstinate 
adherence to the limestone materially interferes with the 
efficiency of the tower in removing sulphur dioxide from the 
gases, and is clearly one that must be met by interposing 
some apparatus for making this finely divided snlphiir 
carried with the stream of gases aggregate and drop before 
the limestone tower is reached. 

In Table H. are set out from examples in actual practice 
the maximum temperatures in Claus kilns dealing with 
gases from the Chance process of treatment of alkali waste 
for sulphur recovery. We are mucli indebted to those 
manufacturers who have supplied us with these figures for 
permiasion to make use of them for this paper. 


Tablb II. 


Holder Ga* per 100 V'olurae.s. Reacting Mixtureper 100 Volumes Moist, 60® F. Flit Gasc.s, Sulphur, 


















Temporo- 





, 









1 Grains per cb. ft . 

For Cent. 

ture of 

Work. 








1 




of Permanent 

of ToUl 



HjS. 

CO,. 

, CO. 

0. 

N. 

H,S. 

CO,. 

CO. j 

I 


N. 

II 

Gases, 60^ F. 

i 1 

Sulphur 
onterina 
Kiln as 

Reaction 

Calculated. 










i 

_J 




AsH,8. 

As SO,. 

11,8. 









■"1 



1 







®C. 

® V. 

A 


350 

i 2-5 

1*5 

0*6 

! 60*5 

18'2 

1*3 

j 0*8 1 

9'5 j 

I «8-6 

1*7 

n 

6 

i 11*5 

905 

l,W10 

B 

: 

3«ro 1 

1 tvH 

i 1*6 

! 0-8 

1 

16*2 

0*4 

! 0*8 I 

9*3 ' 

71*6 

r7 

8 

10 

13*0 

000 

1,050 

B 

in) .. ) 

30-0 ! 

1 (rs 

Absent 

0*8 

1 rt8-4 

16*6 

0*4 

1 Absent 1 

91 

72 3 

17 

1 ^ 

1 10 

13’fi 

855 

1,670 

C 

-J 

22-0 

1 2*0 

1 

0-6 

1 

i 2-6 

73-0 

1V4 

rs 

I 0*3 i 

1 1 

8*3 

74’U 

1*7 

' 0 

1 9 

1 

12' 5 

805 

1.490 


lu A the inert gases, during the sulphydrating stage of ' 
the process in the Chance carbonators, are drawn off, and ; 
do not pass to the gasholder supplying the Claus kiln, j 
In B and C they do so pass. Considerable attention is , 
given in this process to keeping down the percentage of 
carbon monoxide in the gases of the lime kilns supplying 
carbonic acid for the decomposition of the waste in the i 
carbonators, and this, on account of the rise of temperature , 
in the Claus kilns produced by combustion of the monoxide 
to dioxide, oxidation of CO to CO 3 being accompanied by ! 
evolution of beat amounting to 67,960 calories. 

Example C has been sot out in detail (p. 464) to show ' 
the method of applying the data for the calculation of heat 
evolved in the reactions, and the temperature of the resulting | 
products. This particular example does not illustrate no > 
well as others the influence on temperature of presence of ; 
carbon monoxide in quantity ; this, however, is illustrated 
in B (i), (ii), where (ii) represent a condition occasionally ! 
obtaining, while (i) represents the usual analysis of holder i 
gases, in A the effect is more apparent, the calories | 
evolved by oxidation of 0*95 grm. of carbon monoxide to ! 
dioxide being 2 , 310 , against 2,250 proceeding from oxidation 
of 1 grm. free sulphur to sulphur dioxide ; these being the 
quantities per 100 litres of moist gases reacting ( 60 '^ F.). j 

* As the reading of the second thermometer situated on the other ' 
side of the kiln showed only 280^ F., there is strong reason to believe ' 
the reaction in the hotter zone was much more perfect (ban the I 
average figure would appear to indicate. 


Attention may now be directed to the question of influence 
of temperature on the loss of sulphur proceeding either 
(a) from non-decomposition of sulphuretted hydrogen, aud 
from oxidation of some of the sulphur produced by the air 
present, or (5) by the counter reaction, ‘^HjO + 3S « 
2 H«S -r SOj. In many works the aim of the management 
is to keep the sulphur escaping us sulphuretted hydrogen 
decidedly in excess of that escH])iDg as sulphur dioxide. 
Mr. KynastoOf in 1893, in the pnpcp already quoted, stated 
that the yield of sulphur is undoubtedly greater when 
sulphuretted hydrogen predominates to the extent of 9 grains 
of sulphur io this form to 7 as sulphur dioxide per cubic foot 
of permanent gases escaping. 

It is difficult, whan there are so many varying factors, 
to trace the influence of temperature on percentage loss of 
sulphur, nor can the results set out above be said to give 
any clear iudication ; e.g., io example A, with the gas 
richest in sulphur eontents, the maximum temperature 
attainable is at its highest, while the {jcrcentage sulphur 
loss is the lowest of the three, which, indeed, all closely 
approximate ; there would be required, in addition, com- 
parison of the volumes passiug per square foot superficies, 
or per cubic foot of contact material in the kiln in a given 
time, assuming radiation was a constant. Wo are only able 
to supply this figure approximately in the case C, where 
the rate was 0*27 cb. ft. of holder gases, corresponding to 
0*41 cb. ft.of mixed reacting gases (60® F.) in the kiln per 
square foot of superficies per minute. This rate is lowar 
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Ihan of the gases in the Granton kilo (0*54). More- 
o?er, in dedncing an^ inferences as to the inflneace of 
temperature in promotion of the counter reaction between 
water vapour imd sulphur, these should proceed from actual 
measurement in the kiln itself that is experimented on. 
The lables can only, ns regards temperature, indicate the 
maxima attainable, not working temperatures varjing with 
the conditions in each work. 

We are not able to present any figures of sulphur loss 
corresponding to those in Table if. for ordinary gasworks 
Claus plants (eompobition of guses, i!0 — 25 per cent, 
sulphuretted hydrogen to 80 — 75 per cent, carbon dioxide) ; 
bnt snob figures as are contained in the Alkali Reports 
from 1884 onwards indicate that the losses are lower, 
capecially in sulphur as sulphur dioxide. Probably the 
counter reaction between water vapour and sulphur is much 
less active at the lower temperatures induced by presence 
of so much carbon dioxide. 

With sulphuretted hydrogen, 100 per cent., the theoretical 
maximum temperature rises to 1,150° C. (2,100° F.). Here 
the infiuencs of water vapour, at the high specific heat 
attributed to it at the above temperature, is quite us great 
as that of the nitrogen present in absorbinff the heat evolved 
in the reation, the equation reading— 

(t - 16) [18*85 + 19-07 + 3-04] =* 46384. 

Nitioffcii. Water Sulphur, 
vapour. 

(b) ExperimenU with Mangnnete Oxides as Contact 
Moierial in place of Ferric Oxide, — lu his paper on 
catalysia already quoted Dr. Conroy states, as regards the 
Clans reaction, ** A curious fact in connection with this 
process is, that the oxide of iron originally filled into the 
kiln becomes changed during constant use to pyrites, a 
fact evident both f^rom its appearance and composition. 
Kow, although the pyrites so formed allows of the ready 
restarting of a kiln, a filling of ordinary pyrites is quite 
worthless for this purpose ; there is some property lacking, | 
namely, the catalytic.’' In this latter Dr. Conioy includes, 
to a certain extent, we believe, the physical property of 
condensing gases, ss possessed, for instance, by platinum 
black or finely divided carbon, and in enhancing this latter, 
the physical condition of the iron bisulphiile into which the 
feme oxide is eventually transformed iuu>t exercii^c a very 
material iofiuenoe. In one instance, on emptying the filling 
of a Claus kilu, idle for some years, and spreading the 
material on the ground, tho rate of oxidation was so rapid 
M to cause ignition of the iron bisulphide. 

It was with the view of obtaining contact with material 
in a very fine state of division that the use of Weldon mud 
suggested itself to us in 1899, as an alternative to ferric 
oxide, with the possibility, if not probability — judging from 
the eomparisoD of manganese with iron in other processes — 
of obtaining a more intense reaction and more perfect 
decomposition of gases w*eak in sulphuretted hydrogen. We 
were already aware of the value set upon Weldon mud in 
removing the last traces of sulphuretted hydrogen from coal- 
gas, as applied in Salamoii and Hood’s patents, whose pro* 
cess was described by the patentees (this Journal, 1888, 

9). Here, however, we proposed to apply the Weldon 
mud as a more active catalyte. It is cunous that Claus, 
in his patent 5070, 1883 (this Journal, 1884,414), appeared 
to look upon mangSDese oxide.s ns among those bodies as 
retarding, not promoting, decomposition. The patent 
indicates that he could never have tried them experi- 
mentally, or he would have become aware that the catelytio 
action of Weldon mud begins to influeuce decomposition 
at a temperature lower than that of ferric oxide. Mr. 
Claus’s aim in 1888 was to prevent matting and fusing 
together of his filling material under the iofiuence of the 
high temperature prevailing in his kiln, a result probably 
due. to formation of the more fusible ferrous sulphide, us 
in pyrites kilns. 

When, during the summer of 1902, the usual annual 
stoppage of the sulphate of ammonia plant at Granton 
took place, an opportunity occurred for obmining samples 
of the filling material, l^roceeding from^o bottom, this 
consisted of three layers of burnt pyrites of 8 ins. thickness 
each, each successive layer graded finer than the one 
immediately below, and 6 ins. of Weldon mud on the 


top. Mr.flerring kindly had these taken and forwarded 
for our e&iniiuition. Ibe three bottom layers of iron 
oxide had undergone apparently little change, its appearance 
being that of ordinary purple oxide in lumps. Analysis, 
however, revealed the fact that in the top layer (the onlyr 
one of the three tested) conversion to ferric sulphate had 
proceeded to such an extent that the moss contained over 
30 per cent, of this substance ( iilculated a 8 Fe,(S 04 ) 3 . ^ 
seen that the Weldon mud had completely changed in ap- 
pearance, looking in the bulk of a pale colour, but exhibking* 
no material physical change, except here und there throughout 
the mass were scattered small semi-crystalline but irregular - 
shaped granules. Later ou in the investigation these were 
discovered to be metallic iron ; analysis of the original 
Weldon mud charged showed the latter (as it should do) 
only to contain traces of iron, while, as drawn, 8*2 per 
cent, of metallic iron was extracted by the magnet. Mr. 
Herring endorses tho suggestion that, in making rust joints 
on the cover of the kiln, a fitter must have spilt his tray of 
iron borings just where the sample was subsequently taken. 
The presence of metallic iron was certainly a puzzle until 
the comparison could be made with the material as charged. 


Analysis of Samples of Weldon Mud before and after 
Use in Claus Kiln Reaction, 



A. 

B. 


Laboratory 

Kill.. 

Orauion Kiln. 

ti ^ Cl j 

Recorded 

RAJCordod 


Temperature 

Temperature 


Ramre = 

Hnmro = 

I 

S60°- 500° F. 

10n°-570° F. 


(a) Soluble in Boiling Water. 

Moisture (loss at 105° C.) , 
Combined water (260°— 5 

in vacuo) 

Manganous siilplinte .... 

Calcium sulpliatc 

Miignesium .vulphalo .... 

Alkalis us sulphaies 

Organic matter 


Organic matter 

Manganese monoxide. ..... 

dioxide 

sulphide 

Calcium oxide 

Alumina 

Ferric oxide 

Metallic iron (l)y magnet) 

Sulphur (by carbon bisulphide) 
Silica. Ac 


1 

1 Before. 

After. 

Before. 

After. 



— 



. 

, , 

, , 

1*76 




6*00* 


*2*3‘J 


42*63 


21*28 


16*22 


0*30 


0*90 


3-95 


6-45 


.. 


Slight 
oily 
' scum. 

. 

,, 


1*00 

. , 2-67 

21*69 

4*i) 

3*89 

. 46-48 

, 11*91 

35*50 

Absent 


Absent 

, . 



1 0*62 

.. 

0*90 

J Traces 

Traces 

0*46^ 

U*P0 

5*71 

. . . 



8*21 

) : •• 

21*26 


Tracea 

0-73 

0*81 

0-78 i 

6-65 

•• 

•• 

1 

! 

99*11 


* 42'6S manganous sulphate MnSO* = 47*71 hydrated sulphate- 
MnS 04 H 20 containing 5*08 HjO. 


While, in the Claus kiln, ferric oxide is converted into* 
iron bisulphide, mauganite of manganese and manganite 
of calcium are converted into manganous and calcium 
sulphates. The stage of manganeso sulphide appears to be 
of very temporary duration ; no trace of this could be found 
by u«. The manganous sulphate is iu the form of mono* 
hydrate. 

It appeared of interest to ascertain if the Weldon mud, a» 
used in the experimental Claus kiln in the laboratory, and 
remaining in stock from the experiments of 1899^ had also* 
undergone similar change. The analysis is set out in the 
table above, and shows that this is so, but in far less degree, 
as the experiments wore not long continued, and the 
maximum temperature reached (500° F.) was much lower 
than that obtained at Granton (600° F.). In appearance 
both samples were much alike, but, in the case of the 
experimental kiln filling, the light shade was given by 
presence of a large percentage of sulphur, arUing from the 
resotioD, but smidifled and remaining in the mass of 
contact material. 



LIVKBPOOL SECTION, 
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ApparatuM employed and Melhode of Aualytia, 

(a) Apparatue : <l) Oaa Reeervoir. — A gla«s, boU- 
hMd flank, eapmcity IS to H Utref, with paper scale 
calibrated by experiment. The neck wua fitted with two- 
holed rubber cork carrying gtasn tubes, one admitting 
water to the bottom of the flask from a small glass cistern 
a^th’constant flow adjustable at any desired level, the other 
connected with the reaction tube througli ^-io. water seal. 

^e correct proportions of gas and air were determined 
by "trial for each set of experiments, solution of the gas in 
water being prevented by a layer of oil. Experiment 
showed that no appreciable alteration of strength took 
place on allowing the gaseous mixture to stand over-night. 


(3) Reaction Keaw/.* (n) Heat Jacket — A copper 
glyeertn bath, heated by Argaud burner, |tiid jacketed with 
asbestos card to lessen radiation. 

(6) Reaction Tube. — A U-tube with I -in. bulbs on the 
two limbs. Dimensions as follows Length of oontnet 
substance, 5 ins. ; volume of contact sub»tance, 95 o.c. ; 
whence average diameter ■■ 0‘58 in. - 0*048 ft. 

The working temperatures were given by thermometers 
arranged with their bulbs immersed in the glvceriii and 
I contact material respectively ; the excess of the reading 
i shown by the latter thermometer over that shown by the 
I former being taken as rise of temperature due to chemical 
I reaction whenever identity of readings was established over 
i a sufficiently long period previous to the passage of the 


Table III. 

Reaction of Dilute Sulphuretted Hydrogen with Manganous Sulphate. 

Coiilnct Suhstanre. 



1 Temperature. 

op 

1 

Reacting Mixture. 


Air required by 

Controlling Factors. 








ThtHiry for Rtausiion. 





, 








1 Rale of 

100 Volumes contain 


1 


Glycerine 

Contact 


1 Flow. 




H,8 -h 0 = 



Bath. 

Substance 

Difference. 

* Cubic Feet 




H,0 +8 = 

H/l + 80,« 


at Inlet. 


j per sq.ft. 
Iper Minute 

H,S. 

CO,. 

Air. 

2*5li,S. 

7*6 U,B. 

' 


{a) 

(b) 

(A-a) 

1 (c) 

id) 

(e) 

2*5 X (c). 

1 7*6 X ic). 

A Temperatn re. 

1. Air - 610 H,8 

401 

aio 


j 

1-01 

5*0 

\ 

i 64*6 

1 

i 80*5 

12*5 

87*5 

2. „ ~ 612 H,S 

.32i 

aao 

•• 

j 0*07 

i 4*0 

j 63*1 

80*0 

I 12*8 

36*0 

B.—Air Supply. 

3. Air :=2‘Sa H,8 .... 

300 

407 

1 17 

1*86 

12 2 

i 

1 61’S 

81*5 

80*5 

01*5 

4. =:3-a3H28.... 

806 

407 

U 

1*81> 

11*0 

63*5 

85*6 

27*6 

62*5 

fi. .. 

304 

408 

It 

1*17 

7*7 

64*3 

28*0 

10*2 

67 *6 

6. „ = « JLO 

400 

412 

' 

1*36 

6*0 

1 64*5 

80*6 

12*5 

87*5 

C.—Bfite of Flow. 






1 




7. Air = 3*68 H, 8 < 

393 

m 

i n 

0’7a 

7*6 

! 64*4 

28*0 

19*0 

67*0 

8. „ ss3-64HaS 1 

395 

411 

16 

1 63 

7*7 

1 64*3 

28*0 

19*2 

57 '6 

», H =6*lCl(yS ( 

403 

410 


O 65 

6*0 

1 64*5 

30*6 

12*5 

37*5 

10. „ =e*ioH,s ( 

400 

412 

1 

X*S6 

5*0 

1 64*6 

80*5 

12*5 

37*5 


Furnace 


i 






. 

Granton Kiln. 

Gases. [ 









Air =^7-24 H,8 

S93 [ 

280 (pt. A.) 
570 (pt. H.) 

} •• 

0*5t 

6*2 

1 67*1 

37*7 

13*0 

39*0 


* 



Gases leaving Tube. 



Efficifiicy. 





Sulphur Grains per Cubic Foot. 

H,8 per Cent, of Total entering. 

Controlling Factors. 














A« Free S, 


Escapes 

Oxidised 












As HsS. 

As SOj. 

Ac. (by 

Total. 









cliff.) 


As 11,8. 

To SO,. 

To Free 8, 
Ac. 

A.— Temperature. 









1. Air = 6*10 ILS 

2. „ «6'12H,8 



6*4 

13*5 

13*9 

12*2 

81*6 

17*1 

44*1 

88*8 




I 






B.—Air Supply. 









a. Air = a sa H.S 




25*4 

0*0 i 






4. H “ H,S 

23*8 i 

8*1 i 

42*1 





ft. „ »3‘6aHaS 

0*6 

4*0 


47*7 



69*8 

6. .. =a iOH*8 

6*4 


lam 

81*5 


85*2 

44*5 

€.—Rate of Flow. 



! 

1 






7. Air » 3*68 H,8 


( 

6*4 1 

5*3 j 

85*6 

47*2 ' 

13*6 

11*2 

75*2 

8. » =:S'64H*8 

o . 


r 

181 

4*4 I 

30*7 

48*2 i 

27*2 

9*1 

68*7 

82*7 

10. » »6*10H,8 i\ 

6*4 1 

11*1 i 

14*0 

31*5 

20*8 

M*2 

44‘ft 

Oranton Kiln. 


m 

i 

1 


; 




Tf 




5*6 

10*8 


22*1 

]7*2 




56 1 


8’^ ‘6 j 





Nor*.— (1) Ba<* set of retuHa 1, t, Aow, is the mean of several experiments, 
(a) Intheabovecalcnlstionsr ' ‘ 


I no oorreotlon la made for oontraotion of volume due to reaction. 






[Amrimiws. 
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jipMCOtU mixture, or durii^ the nie of carbon dioxide in its 
place. Where this identity was not so established, a blank 
mark ( . . ) table. 

(3) Abiorhing Vessels : (d) Sulphur Chamber. — A 
300 c.c. bulb blown on the exit from the reaction tube. 

(b) Iodine Vessels, — Two pairs of Drechsers bottles 
with inlet tubes reduced to 1 mm. diameter; gMOous 
stream divertible through either pair at will, without 
disturbing the working pressure. 

(6) Analgeie of Oases: (1) Before Reaction. — 100 c.c. 
of the reacting mixture are rapidly withdrawn through a 
side tnbe into a Bunte burette, the water remaining, after 
exact a4}astment of volume, removed by suction, 10 c.c. of 
strong caustic soda free from nitrites admitted, followed by 
distilled water as absorption proceeds. Contraction gives 
H|8 + COj, volume per cent. 

The solution in the burette is run into a flask containing 
slight excess of N/10 iodine acidified with sufficient hydro- 
chloric acid to more than neutralise the soda employed, and 
the excess iodine determined by N/10 thiosulphate, starch 
indicator. Volume of N/lo iodine reduced x 1*12 H^S, 
volume per cent 

(2) Ajter Reaction, — Gases bubbled through two Drech- 
sePs bottles in tandem. No. 1 bottle, 10 to 15 c.c. N/10 
iodine + equivalent of N/lO bicarbonate; total volume, 
100 c.c. No. 2 bottle, 1 to 2 c.c. N/10 iodine } total 
volume, 30 c.c. 

The stream of gas is passed until the iodine in No. 1 
bottle is exactly decolorised, gentle agitation of the contents 
being maintained throughout to ensure absorption of the 
sulpnur compounds. The oonteots of the two bottles aro 
then titrated separately } No. 1 bottle with N/10 NaHCO^, 
methyl orange indicator, giving 8O2 as SO^; No. 2 bottle 
with N/10 thiosulphate, starch indicator, giving traces of 
HjS that have escaped absorption in bottle No. 1. 

The volumes of N/10 iodine neutralised and acidity found 
afford the necessary data for calculating the amount of 
sulphur present as HjS, SO^ in the volume of gas used, 
•u^hur in the free state, &c., being got by difference. 

The results obtained are set out in Table III., which has 
been drawn up on lines very similar to those observed in 
presenting the results of experiments made at the works 
in 1901 (38th Alkali Keport, pp. 149, 150). They can 
also be compared with the laboratory experiments of 1899 
(86th Alkali Report, pp. 183, 184). 

From the results given in the table, the following con- 
clusions are drawn respecting the working conditions most 
favourable, under the special conditions chosen, of gases 
low in sulphur contents, for maximum decomposition of 
sulphuretted hydrogen, accompanied by highest yield of 
sulphur in the free state, apart from other considerations 
(vide supra, p. 459). 

(1) Working Temperature of Contact Substance . — ^This 
should not fall below 400^^ F. Compare Kxporiment 2, 
320° F. 39*6 per cent, as free sulphur; 43*8 per cent. 
HjS escaping unoxidised. Experiment 1, 410° F. 38*8 
per cent, as free sulphur; 17*1 per cent. H]S escaping 
unoxidised. 

A higher temperature results iu oxidation of the sulphur 
formed to sulphurous acid, especially if excess of air be 
present. Compare Experiment 9. Air, 6* 10. 53 per cent. 
HjS oxidised to SO^. Experiment 1 0. Air, 6 10. 35*2 per 
cent. H28 oxidised to SOj. See also, for effect of tem- 
perature, 86th Report, pp. 183, 184, temperature rising 
to 500° F. 

(3) Air Supply* — ^The proportion of air present in the 
reacting mixture should not exceed 3,^ to 4 times that of 
the sulphuretted hydrogen present [2j times being the 
theoretical minimum for complete decomposition to sulphur 
and water ; 7} times for complete oxidation to sulphurous 
acid and water]. Compare Experiment 7. Air, 3*68: 
HjS, 75*2 per cent to free sulphur; 13*6 per cent lIjS 
escaping nnoxidised. Experiment 9. 6*10: HjS, 

82*7 per cent, as free sulphur ; 14*3 per elm. HaS escaping 
nnoxidised. 

(8) Rate of Flow of Reacting Afwr/urc.— This should not 
much exceed } oh. ft. per minute per square foot of 


superficies* Compare Experiment 7. Kate, 0*73 cb. ft. 
75 * 2 per cent, as free sulphur ; 13 • 8 per cent HjS escaping 
nnoxidised. Experiment 5. Rate, 1*17 cb. ft. 69*8 per 
cent, as free sulphur ; 20*5 per cent, HjS escaping nn» 
oxidised. Experiment 8. Rate, 1*68 cb. ft. 08*7 'per 
cent as free sulphur; 27*2 per cent HjS escaping 
unoxidised. 

Theoretical Temperature attained in Claus Kiln by 
Products of Reaction, 

Bata for Calculation— (a) Specific heats (water =» 1 j 
constant pressure) : — , 

Carbon dioxide, calculated by means of equation 
Molecular heat (average between 0° C. Rnd^° C.)«*8*372 + 
0*012012<— 0 • 0000023628 (Kramers from Le Chate- 

lier.) 

Water vapour, calculated in the same way. Molecular 
heat average between 0°C. and C. ==» 7*56 + 0*006552 t, 
(Kramers from Le Chatelier.) 

Oxygen, nitrogen, carbon monoxide, calculated from 
equation given in Nernst’s “ Theoretical Chemistry (transl. 
by C. S. Palmer), p. 3S. 

Cp •= 6 • 5 a T, where Cp = molecular heat at constant 
pressure, a is constant *=» 0*1)010 for IIj, Nj, Oj, CO. 
T represents the absolute temperature, whence, average 
specific heats between 0° and 1,200° C. 



C!ilculat(^ from 

Calculated from 


Lo Chatelier's Equations. 

Nernst *8 Equation. 

Tem|)oratnre. 

, Carbon 

Water 

Oxygen. 

Nitrogen 
a!id Carbon 


Dioxide, 

Vapour. 

Monoxide. 

®C. 

! 




0 

1 0*188 


0*212 

0*241 

200 

0 240 

! 0*40 

0-218 

0*249 

300 

0 * 20 C 

0 *M 

0*221 

0*232 

400 

0*289 

1 0*37 

0*224 

0*256 

COO 

0*311 

1 0*60 

0*227 

0*269 

(JOO 

1 0*332 

0*64 

0*230 

0*268 

700 

0*363 

0*08 

0*233 

0*266 

800 

1 0*371 

1 0*71 

0*236 

0*270 

900 

; 0*390 

i 0*76 

0 * 23 i > 

0*274 

1,000 

I 0*407 

0*78 

0*242 

0*278 

1,100 

i 0*423 

1 0*82 

0*245 

0*288 

1.200 

! 0*438 

0*80 

0*248 

0*285 

! 


Somewhat different values are assigned to the specific 
heats of carbon dioxide and water vapour by other observers. 
The values adopted are those calculated from equations 
given by Dr. Kramers “ Water Gas Manufacture in Theory 
and Practice,” Abstract of translation of communication 
(published in 1901 in “ Het Gas ”), Journal of Gas Lighting, 
May 20, 1902, and are stated by E. Blass, Stahl und Risen, 
1892, No. 20, Zur Berechnimg von Flaiumentemperaturen, 
to hold up to 1,700° C. or even 2,000° C. No similar con- 
firmatory evidence is available with regard to the formula 
of 1887, quoted by Nernst (p. 3Q)sujira, and that of Mallard 
and Lc Chatelier of 1890 refers to mean molecular heats at 
constant volume between 0° and ; at the temperatures in 
question it may not he safe to apply the factor of conversion 

to constant pressure » 1 * 4053. 

Sulphur dioxide, 0*1544. (Regnault.) Sulphuretted 
hydrogen, 0*2423. (Croullehois, vide Watts.) Sulphur, 
solid, 0*1774 - 0*18 approx. (Regnault.) Liquid, 0*30. 
(^Chemiker Kalender,^ Vapour, 0*08. Calculated from 
assumed molecular heat. Latent heat of vaporisation at 
316° C. (at other and lower temperatures, value deduced 
from this by calculation) = 362. (Landolt and Bdrnstein.) 
Latent heat of fusion, 9 • 368 — 9 * 40 approx. ( Watts* Diet,') 
Heats of Reaction, — (i) H58 + O — H5O -»■ S. 84 gnus. 
+ 16 gnns. «= 18 grras. + 32 grms. Whence at 0° C., 
Absorbed-— 

Calories. 

To decompose H«S to amorphous sulphur (Watts) . m 4,740 
To vaporise H,0 at 0® 0. (Regnault) 

16,657 


April LIVEBPOOL 


Evolved — 

By oxidation of H, by O to liquid water mt 0® C. 



Nut beat evolved* =* 62,<W0* 


(ii) S + * SO- 32 g^n^*. + 32 grmt. « 64 grms. 

Whence at C., 

Evolved — ^ , . 

Calorici. 

By conversion of amorphous to rhombic sulphur 

, (Watts) “ ^ 

By oxidation of rhombic sulphur to SO* (Thomsen) « 71,070 

Total evolved, oxidation of amorphous S to SO#. . . . = 71,070 


(iii) CO -»* 0 * COj 28 grms. + 16 grms. « 44 grms, 
* 67,960 caloriee. (Thomsen.) 

The gaseous mixture reacting in the kiln in the results 
stated in Table I. io assumed to be saturated with aqueous 
vapour at temperatures 60'’ F. and 90® F., and to contain 
twice the amount of air necessary for exact oxidation of the 
sulphuretted hydrogen to sulphur and water ; in those sUted 
in Table II. the air used is calculated from the composition 
of the holder and exit gases. 

The calculations in Table I. prdceed in two stages : (1 ) 
Temperature reached by products on assumption that all 
the sulphur is obtained iu the free state — 100 per cent, 
yield. (2) Temperature reached on assumption that the 
excess of oxygen present oxidises its full equivalent of 
sulphur to sulphur dioxide — .'iO per cent, of sulphur 
obtained in the free state — 50 per cent, of sulphur obtained 
in the form of sulphur dioxide. Those in Table 2 proceed 
entirely on the lines of practical working. 

The following examples are given to illustrate the way 
in which the data are applied ; — 


Tvble I. (p. 458), 

No. 6 . — (^Jacketed Claus Kiltit Granton.) 

Stage 1. — 100 per cent, yield of free sulphur. 
Reacting mixture — (60® F. moist). 

Vols. 

HaS a 7-00 

CO# a 83-40 

Total air =5 55 ’00 


146 '00 


Whence, by calculation, 100 vols. of moist reacting gases 
(60® F.) contain ; — HjS -» 5’ 1 per cent. ; CO3 «= 56 '2 per 
cent.; air = 37*1 (nitrogen, 29'7; oxygen, 7*4; giving 
4*85 oxygen in excess) j water vapour =* 1*6. 

100 litres of moist gas (16® C., 760 mm.) contain ; — 

N -.29*7 X 1-255 x - 35-22 grms. 

O (in excess) =« 4-8 x 1-430 ^ 6-48 „ 

CO3 « 56-2 X 1-966 X ^ « 104*3 „ 

HjS* 5 1 X 1-523 X = 7*84 „ 

H3O 1*6 X 0*805 X - 1*22 „ 

£Oll 

Whence, heat evolved per combustion of 100 litres of 
moist reactiug mixture — 

X .52,660 » 11,870 calories. 

Products of Reaction . — Water produced * x 18 
8*88 grms.; water carried » 1*22 grms.; total 5*10. 

Sulphur « X 82-6-90 grms. 

Oxjgen in excess — 6*48 g^rms., see above. 


*The beats evolved for reaction at and 88^0. approixiiDate 

iO ol^ly to that at o'* C. as to render it unneoessary to expand the 
stiO^ent given here in its simplest form. 


SECTION. 

iA6t I® 0. be the final temperature reached hT 
ducts of reaction, then — ^ 

Rise of temperature ■■ (f - 16)® C. 

Nitrogen absorbs (f — 16) x 0-252 x 85*22. ■■ 
(f - 16) X 8*87. 

Oxygen in excess (f — 16) x 0*220 x 6*48 — 
(< - 16) X 1-42. 

Sulphur— 

Per Grin. 

To riiso to 116° from 16*6° C. " 100 x 018 « ig-o 

To melt at 115° 9*4 

Total appioximote = 27*4 

Hence, to melt 6*9 grms. at 115® -- 27*4 y 6*2 »» 182. 
To raise the liquid sulphur from 115® to f® — (f — 115) 
X 0-3 K 6-9 =» (f ~ 16) X 2 -128. 

Water vapour «= (f — 16) x 0-52 x 5*10 — (( — 16) 
X 2*65. 

Carbon dioxide »■ (f — 16) x 0*268 x 104*8 — 
(t - 16) X 27*43. 

Whence, equating heat evolved to heat absorbed* we 
get— 

(f - 16)[8*87 + 1*42 -f 2*00 + 2*65 + 27*48] — 
198 + 189 « 11,370. 

(t - 16) X 42*37 = 11,370. 
t « 285® C. - 545® F. 

Stage 2 (i). — 50 per cent, of free sulphur oxidised to 
sulphur dioxide. 

Proceeding as before, we have, for combustion of 100 
litres of moist reactiug mixture — 

Calories. 

Net heat evolved by combustion to sulphur 

and water » x 62,600 « 11,370 

Not heat evolved by combustion of 3*46 grms. 

«i*46 

of sulphur to sulphur dioxide » x 
71,070 - 7,760 

Total evolved » 19,180 

Products of Reaction. — Water — 5*10 grms., total 
sulphur » 3*45 free, 3*45 as sulphur dioxide — 6*90 SO|, 
leaving excess oxygen — 6*48 — 3*45 — 3*03. 

Let t' be final temperature reached by products of reaction# 
then — 

Rise of temperature — (f^ — 16)® C. 

Nitrogen absorbs (P — 16) x 0*256 x 35*22 ■■ (I' — 
16) X 9*01. 

Sulphur — 

To raise to 116° C. and melt = 27*4 cal. ))er grm. 

To raise melted sulphur to 

3I6°0.= 201 X 0*30 = 00*3 

To vaporise at 316° C a 362*0 „ „ 

Total = 4,10*0 per 1 grm. approximately 

Hence total per 3*45 grms. =» 450 x 3*45 ■■ 1,552. 

To raise vapour from 316® C. to (P— 316) x 0*08 x 
8*43 - ((' - 316) X 0*28 = (/' - 16) x 0*28 - 84. 
Water vapour (P — 16) x 0*57 x 5*10 = (<' — 16) x 
2*91. 

Carbon dioxide (f' - 16) x 0*29 x 104*3 » (<' - 16) x 
30*25. 

Sulphur dioxide (f^ — 16) x 0*1. >44 x 6*9 —> (<' — 16) x 
1*07. * 

Oxygen in excess (P— 16) x 0*224 x 3*08 — (f'— 16) « 
0 *68. 

Whence, equating heat evolved to heat absorbed# W# 
get— 

(t* — 16) [9*01 + 0*28 + 2*91 + 80*26 -f 1°07 -f 
0*681 - 84 + 1,552 19#]30. 

(!'- 16) X 44*20 -1 17,662. 
t' « 416® C. - 781® E. 
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Staff e 2 (ii).~*Caloalatioti made on hMxn of amouoti of i 
sulphur dioxide and sulpharetted hydrogen autualJy present 
in gases leaving kiln. 

As before, reacting mixture per 100 volumes, moist 
(60° F.) contains — 


H ,8 6-1 

CO, M*2 

O ■ 7*4 

N 29*7 

Aqueous va|)Our 1*6 

Entering l(K)*o 


Permanent gases — 

COjj = 66*2 Sulphur ns 80, - 5’6 grs. per cb. ft. 

N = 29*7 H,8^7*2 

£xceuO=: 4*r» 

Aqueous vapour = 1‘6 i 

!■ t 

Leaving a oro approximately. i 


Whence per 100 litres of reacting mixture entering 
(16° Cm 760 mm.). 


Entering^ N » 

29-7 X i-aas X fr” - 
289 

35*22 grms. 

Total 0 « 

7-4 X 1-43 x«;» 

10*0 


COj- 

56-2 X 1-003 X - 104-3 

»» 

IljS- 

5*1 X 1*523 X • 

2sit 

7*34 

»♦ 

HjO . 

1*6 X 0*805 X » 

2S9 

1*3 


Excess 0 -■ 

4-5x1-43 x«»- 

6*; 

»» 


Grms, 



Leaving, sulphur as HjS - ^ ’. j,- x -< 91 

calculated as ■■ 1*61. 

•9 = 1*52 

$9 f* 

“ ^ gg-!-, X 91 

calculated as SO^ =■ 2 * 36. 

•9 « 1*18 


and, 


Sulphur, 4*22 grms. vapour. 

Calories 
per 1 grin. 


To raise to 116^ C. and melt 27*4 

To raise to 26(f C. from ll&^ x 135 =0*8. 40T. 

To vaporise at 250” C 876*5 

Total 4H 4 


Whence, 444 x 4*22 « 1,873. 

To raise vapour from 251)'" C. to t = (/ — 250) x 
0*08 X 4*22 » (/ - 250) x 0*34 := (i - 16) x 0*34 
- 80. 

Sulphur dioxide, (f- 16) x 0*1514 x 2*36 » (< — 16) x 
0*36. 

Sulphuretted hydrogen, (f — 16) x 0*242 x 1*61 *» 
(/ - 16) X 0*89. 

Carbon dioxide, (f — 16) x 0*255 x 104*3 *■ 
(/ - 16) X 26*59. 

Oxygen in excess =» (1 - 16) x 0*220 x C*l « 
(f - 16) X 1-34. 

W' ate r vapour - (f - 16) x 0*52 x 4*3 — 16)x 

2*24. 

Equating we get — 

(f-16)[8* 87 + 0*34 + 0*36 + 0-39 + 26*59 + 1*34 
+ 2*24] -80+ 1,873 =- 1 1,529. 

(1-16) X 40*13 « 9,730. 
i - 258° C. = 496° F. 

Second, assume sulphur in state of liquid ; then-^ 

Rise of temperature « (f'— 16)° C. 

Sulphur ■■4*22 grms. liquid. 

To melt at 115° C. « 27*4x 4*22 - 115*6. 

To raise to f' =» (f' — 1 15) x 0*3 x 4*22 = (t' — 115) 

X 1*27 = (f'-lG) X 1*27-126. 

Whence, equating we get — 

(f'-.16)x42*U-126 + 116 =■ 11,529. 

(r-16) X 42*11 « 11,539. 

290° C. = 554° F. 

Tadlk 2. — Work C. 


H, Sentering ... 7*31 
w leaving l’6i 

Grms. 

Reacting to free 

sulphur 6*73 xl«- 2*7 oxygen. 

* — — 31 

Calculated as 

sulphur 6*40 

Reacting to 

BOg ... 1*18 a 1*2 Do., hence 10*0 entering 

3*1) reacting. 


I 


Net free sulphur 4*22 3*00 


6*1 grms. excess to i 
exit, i 


Wrhence, per combustion of 100 litres of moist reacting 
mixture (16*6 C.). 


t 

I 


Heai wolvml^ 

Sulphuretted hydrogen to free ^-73 
s^phur X 62,630 = 8.876 

1*18 

Free sulphur to sulphur dioxide x 71,970 = 2,664 


Entering kilo ; — 
Holder gas— 

H,8 

CO, 

CO 

O 

N 


Aqueous vapour 

Reacting mixture. 


22*0 
2*0 
0*6 
2 *5 


73*0 


43*8 


(O * 8*8 
(N= 36*0 


2*0 


140*4 


Reacting mixture per 100 vols., 16° C. ; — 


Holder gss— 

H,8 

CO, 

CO 

O 

N 

Aqueous vapour 


1*6 CO, 


100*0 


Total 11A29 

FroducU- — Free sulphur, 4 * 22 grms ; sulphur dioxide, 
2*86 grms. ; sulphuretted hydrogen, 1*61 grms. ; water, ^ 
X 18 • 3*0 grms. ; add water canled, 1*3 grms., total for 
water, 4*8 grms. 

First, assume sulphur in state of then— 

Else of temperature «i (< — 16 )^ C. 

Nitrogen absorbs (t — 16) x 0*952 x 85*22 ■» 
(<-16) X 8*67. 


Leaving kiln — 

Sulphur as HjS m 5 grains per cubic foot of permanent 
gases (16° 0.). 

Sulphur as SO 2 9 graius per cubic foot of permanent 
gases (16® C.). 

Volume of permanent exit gases per combustion of 
100 vols. entering gases — 


COi 1*6 

N 74*0 

Aqueous vapour 1*2 


76*8 
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Wheoce, per 100 liiret of reaotiog mixture enteruig 
< 10 * C\ 760 mmO- 


Entering- 

- 





273 

289 




N 

- 

74*0 

X 

1*255 

X 

- 

87*7 grms. 

0 


8*3 

X 

1*430 

X 

273 

289 

= 

11*2 

fi 

CO 3 

« 

16 

x 

1*966 

X 

273 

289 

m 

8*0 

» 

CO 

- 

0*3 

X 

1*251 

X 

273 

289 


0*35 

>» 

H,,S 

* 

14*4 

X 

1-523 

X 

273 

289 

sa 

20*7 

>» 

H,0 


1*7 

X 

0*805 

X 

273 

2M9 

- 

1 3 



and 


Leaviog— grms. 

Sulphur 08 HgS - x 76*8 * 0 * 88 , 

calculated as HjS == 0*93. 

Sulphur as SOj « x x 76*8 « 1*08, 

calculated as SO 3 « 3*16. 

(iruis. 

lIjS enb*Hnj5 i0*7 

„ leaving (>•!» Gnm. 

Ot.vgeu. 

Eearling to free sulphur. . 19'S x U‘8 

o-k 

Calculiteil as sulphur. .. . ls*t5 CO, as oxygen . . 0*2 

Reacting to SOj l‘<l 80j „ .. t'6 

Net free sulphur 17’0 Colculatetl., ll'l 

~ Taken 11 *2 

Whence, per combustion of 100 litres of illoist reacting 


mixture (16’ C.). 

Heat Evolved — 

H»S to free sulphur, > .V-,Gi’.0 =30,070 

Free sulphur to SO|, x 71.P70 = .%V38 

^ O’Sr, 

00 to COi, ' X 07,900 = 849 

Total beat evolvtMi = .‘J.M17 


Products. — Free sulphur, 17-0 grms., net; sulphur 
dioxide, 3*2 grms. ; sulphuretted hydrogen, 0*9 grm. ; 

water = x 18 = 10*5 grms,; add vapour carried « 
1*3 grm. *s irs grms. total. 

Let r bo final temperature reached by products of 
reactioQ, then— 

Rise of temperature *= (/ — 16)® C. 

Nitrogen absorbs (i — 16) x 0*27 x 87*7 «(< — 16) x 
23*68. 

Carbon dioxide, (< - 16) x 0*37 x 3*0 « (f — 16) x 
1 * 11 . 

Water vapour, (f — 16) x 0*71 x 11*8 = ~ 16) x 

8*38. 

Sulphur — 

To raise to 115® C. and melt, then to 316® C. and 
vaporise ■■ 450 x 17*0 =» 7,650. 

To raise from 316® to f® « (I - 316) x 0*08 x 17*0 « 
it - 316) X 1'36 =* (( - 16) X 1*86 - 408. 

Sulphur dioxide, (t — 16) x 0*1544 x 3*2 «« (£ — 16) x 
0*49. 

Sulphuretted hydrogen, (f — 16) x 0*242 x 0*9 — 

<< - 16) X 0*22. 

Equating, we get— 

<f- 16)[23*68 -b 1*11 8*38 4- 1*36 + 0*49 4 * 0‘2S]- 

408 4- 7,650 •85,117. 

(f- 16) X 35*24 - 27,873.,. 
f * 805® C. - 1,480® F..n . 


THE ACTION OP SULPHURIC ACID ON 
PLATINUM. 

BT JAMK9 T. OONHOV, B.Sq., PH.D. 

The present state of our knowlodgo regarding the aotion 
of aulphnrio acid on pktiuum is by no means satisfactory, 
in fact the subject is one about which considerable 
uncertainty appears to exist. Thus Lunge iu his work 
** Sulphuric Acid and Alkali,’* Vol. I ( 2 ud edition), p. 140, 
states ** While pure sulphuric acid has practically no action 
whatever on platinum^ even at its boiling point, there it 
some action exorcised by the impurities never absent from 
commercial acid.** 

Ill Thorpe’s ** Dictionary of Applied Chemistry,” Vol. 3 , 
p. 256, we read ” At a high degree of concentration pure 
boiling sulphuric acid will dissolve platinum.” 

I The italics are not mine, they are to be found in the 
origuals. 

The works containing these contradictory statements are 
so generally reirarded as standard ” Hooks of Reference ** 
that a recital of the statements to be found elsewhere in 
this connection becomes unnecessai'y. 

The point is one of some importance to manufacturers 
of high-strength sulphuric acid who adopt the method of 
I concentration in platinum pan.s and, for this reason, I 
' venture to bring before the Society an account of certain 
I lulioratory experiments on the subject. 

A very full description of this branch of the sulphuric 
acid industry is to be found in Lunge’s volume quoted 
above, and further interesting information, together with a 
comparison between this, and other inodes of concentration, 
j is contained in a paper read before this section in 1894 
(Vol. 13, p. 206) by our present chairman, Mr. Frank Tate. 

It is here only necessary to say that the manufacture is 
I usually carried out by concentrating the purified chamber 
j acid as far as possible (say to 140® Tw. » 77 per cent, 
j H 28 O 4 ) in leaden pans, and finishing the concentration in a 
couple of hooded shallow platinum pans, placed in series, 
j The acid, which flows in a continuous stream, leaves the 
i first pan at a strength of some 150® Tw, (31 per cent. 

H 2 SO 4 ), and after passing through the second pan, emerges 
I as 94 — 95 per cent. or stronger acid according to the 

working. 

During such concentration of commercial acid destruction 
of the platinum pans invariably occurs. The platinum loss 
in the first pun is usually extremely small ; practically the 
whole of the loss takes place iu the second pan, which is 
working at the higher temperature and delivering the stronger 
acid. Much of our pretent knowledge as to the extent of 
such action is due to Scheurer-Kestner, who states (Comptes 
rend., 1875, p. 892) that the loss of platinum varies ( 1 ) 
with the purity of the acid concentrate, and ( 2 ) with the 
concentration of the acid /produced, being lower the purer 
the acid, and increasing at a rapid rate after a strength of 
95 per cent. U 2 SO 4 has been reached. 

These conclusions, I ought to state, are based on figurei 
obtained in the actual manufacture. 

As a rule acid is not concentrated in platinum vessels 
further than a strength of 95 per cent. H 3 SO 4 , and for such 
strength of acid the platinum loss, according to various 
Continental authorities, ranges from 0*75 to 2 grms. per 
1,000 kilos, acid (say 12 to 30 grs. per ton) when the acid 
rectified is free from nitrogen compounds. 

Mr. Mannington informs me that in this country the 
losses over lengthened periods of work range from 5 to 26 
grains of platinum per ton of 95 per cent, acid, and that, in 
his opinion, the variation is to be ascribed — at least, in 
part — to the nature of tbe platinum of which the pan is 
made. 

The figures above quoted are average ^ures, and, whilst 
tbe low loss of 6 grains is seldom attained, it sometimes 
happens that, over ^ort periods, the higher limit of 26, or 
even 80 grains, is considerably overstepped. 

The occurrence of one of these abnormal periods in a 
works of the United Alkali Company reopened the whole 
question as to tbe cause of sooh destructire action, and the 
investlgatioo of the problem fell to my lot* 
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NfttoraUy, the flrit point ioTeetigated was the purity of 
the add employed* and* ahhoogh the acid certainly con* 
tained traces of sereral imj^ritws, it was found to be purer 
in every respect than an aoid employed in a second of the 
Company's works, and with which the loss was low and 
normal. The composition of the two acids is shown in 
Table I. 



Table I. 


experiment 
. milligrams. 

Impurities. 

i Works 1. Per Cent. 

; of H*SO,.M*5n. 

Loss Abnormal. 

Works 11. Percent, 
of HaS 04 , 96*07. 

Loss Normal. 

, . 

PbSOi 

Pe/), 

NL. 

Cl 

j Per 100 Parts Real Ht 8 (> 4 . 

0*026 0*053 

1 0*IK)25 0*0052 

I 0*0018 ] 0*004 

Nil. 

Duration, 
ill Hours. 

ge 

Nil. 

Nil. 

3i 

(iJL 

As 

Nil.l 

Doubtful trace. 


by acid of the strength shown, and were not to be a^rihed 
to the action of a stronger acid produced as a iresdlt of 
concentration. 

The detailed results of two series of experiments with 
the works acids, performed at the temperatures 250° — 
260° C., and about 280° — 300° C. respectively, are con- 
tained in Table II., the platinum loss from the start of the 


Table II. 


Terapenitnre 
250°— 260*" C. 


Tomperaturo 
280° 300° 0. 


Acid I. Acid II. I Acid I. Acid TI. 


In connection with the analysis I may say that the 
nitrogen oxides could not be detected by the ferrous sulphate 
rcaouon, but their presence was indicated by the reactions | 
with diphenylamino, potassium iodide, aud indigo solutions. | 
An attempt was made to estimate the quantity present by 
means of this latter reagent, but the result was not satis- 
factory. The method finally adopted was that of reduction , 
to ammonia by means of aluminium foil in alkaline solution, ' 
and treating the distillate with Neaaler's reagent as iu water 
fmalysis, due allowance being made for the nitrogen com- 
pounds present in the water, and caustic soda employed. 
*X'o judge from the power of the acids to decolorise a small 
quantity of permanganate solutiou, the nitrogen compounds 
were probably present, at least iu part, as nitrogen trioxide 
(N,0,). 

The impurities were thus small in amount and comjmrison 
of the two analyses showed that the abnormal loss was not 
apparently attributable to any of the impurities found, nor 
could it bo ascribed to the degree of concentration of the 
acid produced which was only 94*56 per cent, as against 
96*07 per cent for the less pure acid giving normal loss. 
Experiment further showed that there was nothing iu the 
composition of the pan — which was a new one—to account 
for the loss, and it was also found that, as was to be 
expected, any electrolytic action likely to be set up between 
the pan and other metallic portions of the apparatus would 
tend to save the platinum. 

Whilst the above points were being settled, aud it became 
apparent they afforded no help of a positive nature, I 
determined to try whether on a small laboratory scale any 
difference could be detected between the rates at which 
the acids from the two works attacked platinum. I may say 
that very little in the nature of a profitable result was 
expected, and this because of the small value usually 
obtaining for the platinum loss. Thus a loss of even 30 grs. 
of platinum per ton of acid corresponds to a loss of only 
1 mgtro. when the quantity of acid is reduced to 250 e.c. , 
The results obtained were startling, for whilst they showed 
Umt the actions of the two acids were equal it w as found 
tb.qt ioBtekd of the loss amounting to 1 mgrm. per 250 c.c-, 

H approached 2 centigrras. working with only 100 c.c. of 
acid* ^ In other words, the loss of platinum corresponded to 
over 1,500 grs. per 1 ton of acid. 

The experiments were carried out as follows; — 100 c.c. of 
acid were placed in a beaker 9 cm. deep and 4^ cm. diameter, 
dhd a piece of platinum tml, 13*4 cm. x 5*25 cm., rolled 
td cylindrical form, was immersed on end in the acid. The 
lOd c.c. of aeld filled approximately three-quarters of the 
Shaker and were rather more than sufficient to cover the 
platinum. The beaker was covered with a watch glirss and 
healed to and maintained at the desired temperature. The 
icuiperatute employed in>the exj^^^^cuts was about 250° C** 
this being approximately ^hatexistifltfm the “strong acid** 
pan in the wpfka- pnmbet:,of ^rminatipqa showed 
that undv the .eon^tipos of expfriquant practically m 
aUeratipn lu the weignt or , streiqit^h of the. amd ocourred, 
that is; Ibe losieaVgiven below were wUy broffgbt about 


lot 

i2i 

lot 


I 


10*6 

17*0 

18*0 

20*0 


12*5 
17*2 
18 Ml 

2o‘o 


14*0 
17 ‘o 
lli'G 
26*7 


11*5 


As already shown, the above two acids were very free 
from impurity, still traces of impurities were present and 
amongst these oxides of nitrogen. Now Soheurer-Kestner 
states that “ platinum is acted upon to any appreciable 
extent by sulphuric acid only when this contaias nitrous 
acid, but that small quantities of these (0*01 per cent.) 
suffice for itartiug such an action by serving as oxygen 
carrrier from sulphuric acid upon platinum “ (Lunge, 
p. 727). In view of this statement, 1 considered it advisable 
to repeat the, experiments, using an acid free from objection 
in this respect. As a matter of fact two such acids were 
employed, the first a pure acid for laboratory purposes sup- 
plied by Towers, of Widnes, the second prepared by myself 
by distilling sodium pyrosulphatc and hydrating the 
sulphuric anhydride so obtained. 

The latter acid was tested both by diphenylamine and 
brucine, the former only with diplieuylamine — in neither 
case could nitrogen compounds he detected. 

'rhe results of experiments performed at a temj)erature 
of 240° — 2C0° C. under the conditions already described 
are contained in Table III. 


Table III. 


Duration, 
ill Hours. 


a 

4 

r>i 

7 

10 

in 

10 

174 

204 

22 

2.34 

28 


Tower’s Acid, 94*5 per 
' Cent, of HaSO, 

< Mgnn. Pt. Dissolved. 


2 . 


1 


13*0 
21 *5 

25*6 

28*0 

28*5 


Acid. 9 . 0*6 per 
Cent, of HaSO* 
Mgrtu. Pi. Dissolved. 


10*0 


20*5 

23*5 


30*5 

.30*0 

4<V*0 


2 . 

9*0 

14*5 

23*6 

29*0 

33*0 


This series of experiments proves that action takes place 
even when nitrogent compounds are absent; and it alio 
appears to indicate that the action is stronger the purer the 
acid, in other words, that the impurities present in com- 
mercial acida exereise a retarding effect bn the sofvenlfc 
action. ‘ ' . . ^ j 

Examination of the fimires' edritained/in Tables IT. and 
HI. show that the rate of action^ - at firiA ropid* gradually 
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and with apparent regnlaritt beeomet lets and less, finally 
approaelung a limit which is probably determined by the 
solnbUity Yalue of the platinum in the acid employed. 
Thus, if we consider the action takmg place during a period 
of SI hours, wo find that about half of the platinum dis- 
solTed is taken up durio^j the first three to four hours, 
and about three quarters during the first seven to eight hoars. 
This is clearly shown in the accompanying curves. 
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Influenc* of Impurities. 

These experiments having shown that the method adopted 
could lead to definite results, it thus became possible to 
investigate, in the laboratory, the action of the various 
impurities likely to be met with in the manufacture. With 
this object in view, different substances were added to the 
various acids and the heating then ennied out at 240°— 
260’ as usual. I will deqj with these additions individually. 

Lmd Sulphate . — Lead sulphate in quantities of 0*5, 1*0, 
and 2*0 grms. were di^polved in 100 c.c. of each of the 
several hot acids, and thp platinum sheets then immersed. 
The results obtained varied with the different acids and 
were not always concordant for the same aci<l although, as 
a rule, they pointed in qne direction. Speaking generally, 
it may be said that the. presence of lead sulphate entirely 
checked the action in the case of Tower’s acid for a time 
(6 hours), after which j action set in at the normal rate. 
With acid from works the solvent action appeared to be 
unaffected, whilst with acid from works 1, the results were 
intermediate between the above extremes. 

Iron SulphateM . — The results of experiments with ferrous 
and ferric sulphates are*' contained in Table IV. ; it will be 
seen that they do not differ much from those obtained for 
the pure acid. 

Table IV. 



Ferrous Sulphate, 0*5 Grm. 

Ferric Sulphate, 

Duration, 

FeS047Hj0 per 100 c.c. Acid. 

ro Grin. 
Fe,(804), 

in Hours. 

... 


per 100 c.c. 


1. 

2. 

Acid. 

2 

h 


7*0 



ii*o 


6 

•* > 


l.i*5 

lOi 


2i*0 

19*0 

U 


. , 

21 *5 

Ui 


25*8 


1 

[ ' 3y7 

.S6*0 


u 


38*5 

! 

•- 


Nitrogen Compounds . — The statements as to the harmful 
effect of these impurities are very definite, and, as I have 
shown) the destructive action is supposed to be directly 
attributable to their ppesenoe. My experiments indicate 
that nitrogen oxides do not cause ^rect loss of platinum. 
Thus, experiments were made by aiding (o) 0*5 e.c. of 
fuming nitric acid to 100 o.c. of Tower's acid, (6) 1 grm> 
of NaNOj to 100 c.c. of Tower's acid, (c) 1 gnu. of 
Pb(N08)3 to 100 o.c. of Tower's acid, that is, the quantity 
of nitrogen oxides so introduced was very much above 
tliat likely to occur in practice. Jn the first case tbe 


platinum loss was lu'f fifter 6 hours; in the second it 
amounted to 10*3 mgrmr. in hours ; snd in the third to 
10 mgrms. in 5 hours. Both the latter losses ere below tbe 
normal. Kxperiments in which smaller qtmniitiet of 
nitrogen oxides were employed were made on the works 
acids after these had taken iq) the 20 mgrms. shown in 
I Table II. 

To 100 c.c. of each of these acids was added 0*2 c.c. of 
HXOj (say 0*003 N per 100 113804) and the heating con- 
tinued for five hours. No further loss of platinum was 
I found to result. There was then further added 0*5 grm. 

; of KNO;, to each acid, and again, after five hours' heating, 

I no loss in weight could be detected. Finally, to each bath 
I 0*10 grm. of NaNOj was introduced, and it was again 
I found that the weight of platinum was the same after three 
j hours* heatiug as at tbe start. 

The acids, after these experiments, were fonnd to contain 
nitrous acid in considerable quantity, thus showing that the 
nitrogen oxides were present throughout, and that the lack of 
; action was not to be ascribed to volatilisation of these during 
I the early period of the heating. 

It would thus appear that neither nitrous nor nitric acids 
1 increase the action (in fact, nitrous tt«id retards action). 

■ This result receives support from the fact that although 
j nitrogen compouinls were undoubtedly present In the works 
j acids, the action of these was less than that occurring with 
1 pure acid. 

That ammonium sulphate, sometimes added to the vitriol 
j to decompose auy nitrogen oxide present, is also without 
j effect should be mentioned in this place (see Table V.). 

' From the same table it will be seen that sodium chloride 
is without iufiuenco ; with platinio chloride, on the other 
hand, the action seems to bo strongly increased. This 
iucrease is probably due to dissociation of the platinic 
chloride, followed by direct action on the metal of the 
chlorine so set free. In proof of this 1 might mention 
that the platinum sheet was very much corroded after this 
experiment, and it was further found that platinum was 
deposited on heating a solution of platinic chloride in 
sulphuric acid similar to the above. 


Table V. 


100 c.c. Tower '* 8 Pure Arid and Impurity as shown. 


Dura- 

Pure. 

NaX().4 

AmjS 04 

1 Ptuu 
NnCl 1 2c.c.= 

tiou. 

rogrm. 

1 *0 grm. 

' 

Hours. Mgriiis. 

, Mjirms. ■ 

! Mgrms. 

Mgrms. Mgrins. 



' o*a 


6*6 



10 *.'1 


1 0*6 

5 



^ 2i'0 


« 

21’ *0 



!! 30*6 1 


Sodium 
Arsenaie 
1*0 grm. 


Mgrms. 

27*5 


Ar.nenious Oxide. — Although this impurity is very 
carefully guarded against in tbe manufacture, and, when 
present, exista as a rule only In minute traces, it was stdl 
felt advisable to make experiments as to the effect its 
presence would produce. 

In the first experiment, 1 grm. A82O5 wai dissolved in 
100 c.c. of the hot pure acid (Tower’s) and the heating 
carried out as uiual. Tbe experiment was done in duplicate, 
and in neither case could loss of platinum he detect^ after 
seven hours. Experiments were then tried with diminishing 
quantities of arsenious oxide, and it was found that with 
0*5, 0*25, and 0*1 grm. AsjOj per 100 c.c. a^dd, no loss 
occurred during six hours, whilst with 0 * 05 grm. As^O, there 
were dissolved in two experiments, of the same duration, 
6 and 7 mgrms. respectively, a standard acid worked albog- 
side producing a l(»8s of 17 mgrms., which is about the normal 
figure. In all these experiments the AsjOi bad been 
weighed out and dissolved in tbe respective lots of acid* luv 
a further experiment with 0 * 05 grim AS3O3, inwbioh, instead 
of weighing the AsyOa, the acid containing tbe 0*1 
AsgO, was, after the six hours' heating, dilute with 100 
of pure acid, and divided into two equal porfiona. th^^^ 
resulted in six hours losses of 18 * 5 fund 16 mgrms. The first 
heating bad apparently for some reason dimtniibcd;tbe. 
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power of the anieoious oxide. A similar diminution of tbe 
retarding effect was also noticed in the case of the two 
works acids, where, although 0*1 grm. As,Os entirely 
checked action during the first six hours, losses of 7 * 5 and 
9 mgrms. Pt for Works I. and II. respectively were found to 
occur during a second similar period. 

The results of these and other experiments carried on for 
a still longer time are contained in Table VI. 


Table VI. 


Ast 04 added. 
CTrnis. per 
100 c.o. 

Duration in 
Hours. 

Pure Acid. 

Work I. 
Acid. 

Work II. 
Acid. 

0*ft 

2li 

0*0 



0*2 


0*0 

. . 

, , 

01 

0 ! 

! 0*0 

0*0 

0*0 

0*1 

12 1 


7*6 

9*0 

0*1 

2b 

15*0 

23*0 

50*0 

0*(»fl 

S 

0*0 



0*05 

« ! 

7*0 , 

. , 


00 

0 

17*0 

•* 

! 


From this it would uppear that in all cases the presence 
of arseniouB oxide has a marked effect in retarding the 
solvent action of sulphuric acid on platinum. 8uch retarda- 
tion, however, only persists for a certain time, iho length of 
which is greater the larger the amount of A3O3 pre>'ent. 

The benefit arising from the presence of arsenious oxide 
cannot be ascribed to the arsenic it contains, since an experi- 
ment in which sodium arsenate was added to the pure acid 
led to a loss higher than the normal (see Tabic V.). The 
good effect is therefere due to the chemical nature of the 
compound As^Os, and the first thought that suggested itself 
was that the well-known reducing properties of this substance 
were the determining factor. This view has been amply 
confirmed by experiment. 

Other Reducing Agents. — The reducing substances 
employed were carbon, sulphur, and sulphurous anhydride. 
The results may be summarised as follows. With earbon 
no loss occurred during six hours’ heating with either pure 
or works acid, and the same holds true for sulphur when 
the quantity present is 1 grm. per 100 as acid. Kxperimeuts 
made with pure acid showed that whilst 1*0, 0*5, 0*25, and 
0* 1 grm. sulphur per 100 c.c. acid effectually prevented 
action, a loss of 0 mgrms. Pt resulted in six hours when only 
0*05 grm. sulphur hud been added. 

No loss occurred with any of the acids during six hours 
when a slow current of SOj was bubbled through the 
liquid. 

Farther experiments showed that both with carbon and 
SO] no loss occurred even after 24 hours’ heating. 

Effects of Concentration and Temperature. — The experi- 
ments so far described are practically confined to one 
eoncentration (95 per cent.) and one temperature (250*’ C.). 
How far these factors affect the result X will now proceed 
to say. 

Concentration . — The range over which experiments on 
acids of various concentrations can bo carried out at a tem- 
perature of 250'’ C. is very limited, being in fact determined 
by the boiling points of the acids. With an acid below 
98 per cent. H|SO| concentration takes place under the 
eonditioDB of experiment described. Experiments of six 
hours* duration, carried out with acids of 92, 96, 98*2, and 
99*4 per cent. H1SO4, in which the beakers were heated in 
a specially constructed air bath and consequently were under 
identical conditions as to temperature, led to practically 
mbiform losses. 

From a strength of 92 per cent. H28O4 upwards, the loss 
is independent of the concentration of the acid. 

Temperafure.— Several experiments have shown that up 
to 200'’ G. the action of 95—96 per centi^s304 on platinum 
is Oxtiemelv slight, and first becomes marked at a tempera- 
ture of 820^ 0. Above this point it increases rapidly, and 
^p to 280^ C. appears to doable itself with approximately 
<eacb rise in temperatnrei. 


It would thus appear as if the heavy losses resulting in 
the manufacture of high*8trength acid — Sobeurer-Kestner 
quotes 100 grains per ton for 9 7 — 98 percent. H)S04 — were 
due, not to any greater action of the coneentrated acid, but 
rather to the higher temperature necessary to attain the 
higher strength, coupled with the slower passage of the acid 
through the pan, and, arising from these factors, the oxida- 
tion of the greater bulk of any of the reducing substances 
originally present. 

In connection with the use of gold* lined pans and pans of 
iridio-platinum, I may say that, working with a gold-lined 
dish, no loss could be detected in six hours, and that from a 
number of experiments made with platinum and a 10 per 
cent, iridio-platinum alloy the weights dissolved were in the 
ratio of 100 : 30. Heraus found the ratio 100 : 58 where 
the metals were heated in a pan concentrating acid in the 
works. 

SCMMARY. 

(1) Sulphuric acid, even when pure, exerts a marked 
solvent action on platinum. The action is most rapid at 
the Sturt, and tends towards a limiting value. The quantity 
of platinum so taken up (equivalent to 3,000 grains per 1 ton) 
by a given weight of acid many times exceeds that resulting 
in practice. 

(2) Above 92 per cent. H2SO4, the concentration of the 
acid has little effect on the rate of action. 

(3) The rate of action is strongly infiuenced by tempe- 
rature ; below 200° C. it is barely measurable, at 250° C. 
it is pronounced. 

(4) The rate of solution is influenced by certain im- 
purities, but remains unaffected by others. 

(a) Substances without effect on the rate are ammonium 
sulphate, ferrous and ferric sulphates, sodium chloride and 
nitrates. 

(5) Compounds which have been found to increase the 
solvent action arc sodium arsenate and platinic chloride. 

(c) Substances which check the action are carbon, arsenic 
trioxide, sulphur, and sulphurous anhydride. Nitrous acid 
wculd also appear to come in this group. These, it will be 
noted, are all of a reducing character, and it is, without 
doubt, upon this that their beneficial action depends. 

That the presence of SO3 is beneficial has, 1 find, been 
proved by Scheurer-Kestm r and by Hasenclever. Direct 
confirmation as to the value of reducing agents has also 
been obtained in special experiments carried out in the 
w orks referred to as Works 1. The abnormal loss occurring 
in this works was, in fact, due to conditions which tended 
to preclude the presence of reducing agents in the acid ; 
and I feci 1 am safe in 8a}iDg that the variation in the 
platinum loss in manufacturing operations generally is 
mainly due to variation in the quantity of reducing ma- 
terial present in the acid, and, coupled with this, the rate of 
working. 

1 should also state that although ray experiments show 
that nitrogen oxides are without direct influence on the 
solvent action of the acid, they are not necessarily opposed 
to the general view that such compounds are prejudicial, 
nor to the figures quoted by Scheurer-Kestner on this point. 
To my mind the influence of these nitrogen oxides is 
indirect, aud arises from their oxidation of the reducing 
substances usually present in the dearsenicated vitriol con- 
centrated in platinum vessels. In other words, they destroy 
the only constituents whoso presence is beneficial. 

In conclusion 1 would whh to express my thanks to the 
directors of the United Alkali Company, to whom I am 
Indebted for the opportunities granted in the performance 
of the work above described, and for permission to bring 
this paper before you. 
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THE PRODUCTION OF IODINE FROM NITRATE 
LIQUORS. 

BY DR. WM. NKWTON. 

Iodine was originally extracted from the ash of sea weeds 
called in England “ kelp,’* in France “ varec.” This 
industry is now almost moribund, and the little remaining 
trade could be killed at once if the Chili nitrate companies 
wished to do so. Howorer, apparently it pays them better 
to keep up the wholesale price of iodine to 6d. per oz., 
which just allows n small profit to the last of the kelp 
extractors. The total amount of iodine produced has 
been daring the past three years about 8,000 cwts. This 
includes a small amount from Scotland and France, but 
the bulk of it is extracted from the “ mother liquors ** (in 
Spanish “ aqua vioja ’*) of the nitrate works in Chili. 

This industry, which is now practically a monopoly of 
the nitrate worki^, is carried out on the line of factories 
existing on the nitrate belt within 30 to 35 miles of the 
Pacific coast, and almost parallel to it. The centre of the 
nitrate fields is about 22^ South of the Equator (sie 
map, this Journal, 1900, 412). Geologically it is necessary 
to state that the coast line is one of granitic cliffs, rising 
almo.st perpendicularly 2,000 feet. The country between 
the coast and the nitrate fields is absolutely bare, granitic 
hills rising to 8,000 feet. This line of hills completely cuts 
off fi-ora the sea the enormous plain of Tainarugul, whose 
eastern boundary is the high Andes. The nitrate deposits 
which contain the iodine lie at the inland base of the coast 
line of hills. 

For the purposes of this paper it \vill, perhaps, be better 
to first describe the practical details of the extraction of 
iodine in Chili, and at the end discuss the scientific formulic 
tui which the process depends. 

The process is usually carried out under the guidance of 
a superior uativo called the “chimico ” or chemist. 

The first proceeding is to mix impure nitrate and fine 
coal intimately together in a moist stale, 15 parts of coal 
to 85 of nitrate. This is built up into a conical-shaped 
mound, surrounded by a trench. The moistening is, of 
course, to preveni; the mass burning with explosive violence. 

When just moist enough it is set on fire and burns 
rapidly, with heavy fumes of volatile matter from the com- 
bustion of the coal, nitrous compounds, &c. 

When the fire is burnt out the remains consist of a crude 
carbonate of soda called "sal natron.*’ It contains as 
impurities common salt, snlphate of soda, undeconiposed 
nitrate, &c. The impure nitrate used can be obtained 
partly or entirely in two positions in the manufacture of 
nitrate. The raw material of nitratn, called caliche,** is 
boiled with water and mother liquor from previous opera- 
tions and the liquid is run out to cool in crystallising 
tanks; on its way it is sometimes allowed to stand for an 
hour in tanks called chulladores,” chiefly for the sus- 
pended common salt and other solids to deposit. After 
this liquor is run off to the crystallising tanks, the solid 
in the chulladores is crude nitrate of varying composition 
according to the length of standing. The longer the hot 
liquor or " caldo ** has stood in the chulladores, the greater 
is the proportion of nitrate to impurities. Impure nitrate 
is also obtained in the mother liquor wells (aqua vieja) 
after the hot liqnid baa cooled for six or seven days iu the 
crystallising tanks, from which the liquor is run off to 
aaua vieja wells or reservoirs, the lowest position of 
oncina. The liquor standing in these receptacles for a few 
days deposits further nitrate, but impregnated with salt 
and sulphate of soda. 


Nitrate from ehber of these two sourcet is either again 
put through the same process as the raw material or used 
for making the sal natron as mentioned. 

The sal natron when made is carried up to the iodine 
house and dissolved in water to a saturated solution. The 
insoluble impurities and the excess of undissolved sa) 
natron are allowed to settle and the more cr less clear 



Fig. 1.— SuLiuinii Ovkns in Ioiunb Houbr. 

liquid is run off into a second tank, from which it ia 
pumped up to a large closed iron cylinder at the top of^ the 
iodine house. 

This cylindrical tiiuk is three-quarters filled with the 
alkaline liquid. To the to)> of this tank is fixed a steam 
blower. The steam jet creates a partial vacuum in tbo 
cylinder, which draws sulphur dioxide from the sulphur 
furnaces through the liquid. The sulphur dioxide rises by 
au iron flue direct from the furnaces, and is delivered b^ a 
pipe passing below the surface of the liquid. The suotioiv 
should be continued till the carbonate of the liquid is all 
converted into an acid sulphite of soda. 

The sulphur furnace is a plain iron oven with a chimney 
to it reaching up to the cylindrical tank above mentioned. 
The sulphur is put in on an iron plate aud ignited, and the 
door closed, but aperture is given for enough air to enter 
to keep the sulphur burning slowly. ' 

When the sulphiting is supposed to be completed the 
liquor in the top tank is run down into reservoir tanks 
which stand a few feet above the level of the large 
wooden tanks iu which the treatment of the mother 
liquor for the extraction of iodine takes place. The crucial 
part of the operation then begins. ^ 

The wooden tanks iu the iodine house are about two- 
thirds filled with the mother liquor of aqua vieja from the 
reservoir, and the sulphurous liquor is turned on. At this - 
point the chimico is working without knowing the compo- 
sition of his liquors. He does test his original carbooato 
of soda liquor and his sulphurous liquor with a hydrometer* 
but a hydrometer can give him hardly any information 
owing to the large amount of impurities from the ash of 
coal and impure nitrate iu the burning for sal natron. 
The three simple tests for estimating tbc alkali in the sal 
natron, the sulphurous acid in the liquor aud the amount 
of iodate in the aqua vieja are unknown to the native 
chimico. So he proceeds to run the sulphurous liquors 
into the aqua vieja till ho hits the right point as near at. 
be can guess. 

At the sulphurous liquor is run in to the aqua vieja the 
I liquid is stirred either by wooden paddle-wheels or by air* 

; forced ap through the liquid from perforated pipM at th# 

I bottom of the tanks. The stirring by the air is ignA 
! qnioker and more efficient, but it needs a good ai]>|^l^rai^ 

’ worked by steam power, and it, aUo earriet away 
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iodine to make the atmosphere of the iodine house 
unbearable. 

The advantage of a quick and thorough stirring is, 
however, very valuable n> the “ chimieo.*’ His tests are 
simple but effective. He has three glasses or tumblers. 
When he has run in to the aqua vieja what he judges to be 
a fair proportion of sulphurous liquid, he dips in the tank 
and takes out some of the mixture. J a one of the other 
tumblet^ he baa sulphite liquor, in the third he has 
ordinary untouched aqua vieju. if on adding a little 
sulphite liquor to his dipping glass he gets a further 
precipitation or rather colouration of iodine, he knows the 
tank requires more sulphite liquor. If on the other band 
the contents of his dipping glass pro^luce a colouriition of 
iodine in the glass containing aqua vieja, he knows he has 
overshot the amount of sulphite liquor in the tank, and he 
proceeds to run in more aqua vieja to the wooden tank to 
equalise matters. 

Now, with a good chimico and supposing his sulphite 
liquor is all right, the right point is easily reached. But an 
ignorant chimico will pass from one excess to the other till 
he gets bis tank full and the process uncompleted. 

The result of the running in of the sulphiie liquor is to 
precipitate the iodine. Firstly, the iodine exists as iodate 
of potash or soda in the raw material usually to not more 
than O' 02 per cent. In the mother liquors the percentage 
may rise to about 0*3 of iodine; this is good iodine liquor. 
If acid, either sulphuric acid or sulphurous acid is added to 
these liquors, iodic acid is liberated. In the presence of 
sulphurous acid or a sulphite this iodic acid can be reduced 
«itber entirely or in part to hydriodic acid. The object of 
the process under consideration is to reduce it in part to 
hydriodic acid. 

The proportions for the reaction are as follow : — 

.iHjSOa -f Hl(), =. ailnSO^ + HI 
SNagSOa + HlOa « aXiiaSO^ + HI. 


Iodine is very insoluble in water -«said to be 1 in 7,()0e 
of water — but 1 doubt if it is even this unless time is given 
for some of the iodine to form into hydriodic acid, which it 
does slowly if allowed to stand too long in contact with 
water. 

After the iodine is well washed it is put in filter cloth 
under a screw press, and the water presseil out of it, when 
it forms into cakes; these cakes are removed from the 
press, and put in the retort, which is a simple horizontal 
cast-iron cylii der, tapering at the further side in a conical 
shaped form, with a delivery hole of about fi ins. diameter. 



The second and completing reaction is that between 
iodic acid and hydriodic acid which react on each other 
and form water and free iodine-* 

SHI + HlOa « 8H2O + 3Ij. 

The object, then, of adding sulphurous acid or a sulphite 
is to deoxidise sufficient ot the iodic acid to obtain the 
proportion of hydriodic acid which will form water and iodine 
■with the remaining iodic acid. 

The acidity of the sulphurous liquor is usually in excess 
of that necessary to liberate the iodic acid from the iodate. 

This sulphurous acid, oxidised by the reaction into 
sulphuric acid, is neutralised by adding sal natron liquor, 
and again well stirring by the paddle-wheels or air -blower. ; 
The tank is then allowed to stand for some time, and the 
iodine, for the most part, sinks to the bottom. Any little | 
that remains fioating is removed by a calico bag at the end ' 
of a stick. 

During these operations the atmosphere of the iodine 
house is extremely trying, and especially when the blowers 
are going : the purple acrid fumes of iodine give a feeling 
of suffocation, and are very painful to the eyes. The men 
at work keep handkerchiefs tied round the mouth and nose. 

When the liquid (now called ‘*aqua feble” or dilute 
mother liquor) has cleared, an outlet pipe is brought into 
uae. Normally the pipe stands up in the liquid, with its 
mouth several inches above the surface of the liquor, hut 
the pipe has a .swivel joint, and can be bent down to the 
level of the liquid, and gradually lowered as the liquid runs 
out through it till it gets down to the level of the iodine 
layer at the bottom of the tank. 

The aqua feble thus run off runs down by gravity to 
reservoir tanks below the level of the iodine house floor $ 
thence it is pumped up to the main aqua feble reservoir 
above the level of the caliche boiling tanks, into which it 
is run, to carry on the round of nitrate extraction and 
erystallisation again. 

The iodine layer at the bottom ^ the wooden tanks is 
I fS^pt out through a plug-hole, and down a short wooden * 
into a small wooden ta^, in which is a filter cloth. 
^Mdodine is here watted with water to remove nitrate and 
ot£er saline constituents. 


Fig. 2.— Slu liming Rktout in Iodine House. 

Against the outlet of this cylinder 8 or 3 0 large ordinary 
pottery drain-pipes are luted with clay. After the retort is 
filled with the iodine cakes from the press, the front is 
clamped on, and the tire underneath staited slowly. 

As a rule, the iodine distills quietly and satisfactorily. 
Occasionally, however, explosions have taken place. The 
retort has been blown to pieces, and the iodine dispersed in 
n magnificent purple cloud. These explosions have been 
attributed by some to the formation of iodide of nitrogen 
from the presence of ammoniaeal salts in the iodine. This, 
however, is doubtful, us it is difficult to see where the 
ammonia could come from. It is more likely that the 
explosions have been due to the iodine condensiog in 
the delivery nozzle of the retort into a solid mass, thus 
sealing the outlet. This would be clue to the bad setting of 
the retort over the fire, allowing the nozzle end to remain 
cold. The retort, when cool, can be undamped and charged 
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iriOi ftwh c«k«. sod the operation repeated till euttcient 
iodine ia obuined In the drain-pipe condenaera. ti 

The iodine is foand condensed mostlj in the first three or e 
four aceliona of pipe, the end sections containing scarcely h 
any. The last one is closed with a wooden diw. On ^ 
opening up these pipes, the iodine is found in teilliant ^ 
c^^stalf almost pur^^out 99 • 80 per cent. The ’ 

scraped out from the pipes and rammed into small kegs 

containing about 1 cwt. each. ’‘***.*'1 I 

up in raw hide, and the hide branded and shipped off to n 

® t 3; is an export duty on iodine from Chile odlm s 
|>er quinul of 100 lbs., which works out about two-thirds of i 

* Many ^velopments in chemistry might come through s 
iodine if it were cheaper. The sale of lodmc is m 'h® hands i 
of an English trust i « it were an American ente^nse Mine 
percentage of the enormous profits would be ii^ in , 
attempts and experiments to deeelop new outlets for lodme. , 
The English trust hss only one idea for keeping up their , 
large profits, that is by restricting the output. They do nW , 
caiThow much iodine is lost to the world in unextracted , 
aqua yieja as long as they can keep the price up 6d. per or. 

40^ per quintal, or nearly 900/. per ton. 

Di^^cvssion. 

Dr H Mksskl was inclined to believe that the explosiona 
referred’ to were due to iodide of uitrogen. tlie amtnoma 
required for the formation of which might result Irom the 
coal used in the production of the carbonate of HOda or 
from the reduction of the nitrate when preparing the 
lulphide Bolution. The high atomic weight ot iodine was 
against ito technical application except for nj^cial purposes. 

Dr. Dvorkovitz remarked that iodine might be largely 
used to remove sulphur compounds from crude petroleum, 
in which, whilst oxidising the stdphur compounds, it ex- 
ercised little effect on the hydrocarbons. If it were pos- 
sible to secure iodine at a reasonable price the^droleum 
industry would absorb a considerabb* (juantity. There was 
no question about iodine acting as a most powerful disin- 
fectant, and it would be used on a much larger scale if the 
•price of it were reduced. He remembered that m 1877-8 
{ Uuaso-Turkish War) he had under his care the disinfecting 
•of the Frincess of Oldenburg's Hospital. He used a dilute 
jUcoholic solution of iodine with most satisfactory resalts 
in comparison with permanganate of potash, chlorine, and 
other disinfectants. When Americans formed trusts they 
did it for the purpose of increasing production and 
selling the goods at a reasonable price. English trusts 
generally restriotetl the production, and tried to make profit 
hy putting a prohibitive price on the goods manufactured 
•by them. In England combination was, as a rule, addended 
with reduction of profits, whilst in America it was the 
'reverse* 

Mr. Rowland Hart said he was interested in the 
.iodine industry, and pointed out that their great difficulty was 
to find some fresh use for that element. A certain amount 
would always be used in metlicine, and when the price 
dropped the demand for that purpose would not increase 
very much. It was desirable to find some application in 
the arts where it could be used, not by the ounce, but by 
the pound or cwt. The author bad pointed out that the 
whole of this industry was in the hands of a trust. That 
was so, but there was more than sufficient iodine to meet the 
demands. Although the nitrate manufacturers could easily 
.make iodine, it was more expensive than making nitrate, 
and of course their chief aim was to make nitrate cheaply. 
Iodine attacked screws and brass work and the machinery 
where it was made, and that was an important point. If 
the price were brought down to, say, 8d. an ounce, the 
.nuestion was, how much more could be sold. They pro- 
bably knew that until a few years ^o it was 9<i. per ounce, 
but at that price there was competition from Scotland and 
Japan, and even now Japan was turning but a large 
ouimHtT of iodine. If the price went down to no more 
^dld be sold, because there was not the use for it. Those 
-triio pfoduc^ iodine would be onlv too pleased if the Society 
oonld iuggeat a new outlet for it j and if a new field were 
Jbnnd for 5, the price would come down. 


Dr. O. J. Stkinhaut said he believed that in fjlermany 
the mother liquor from StatsAirt salU was treated by the 
electrolytic method, and possibly a similar prows would 
be cheaiMsr than the cumbersome sulphurou.s acid method 
which bad been described. The manufacture earned on in 
ifouth America was very crude. If the price of icmine 
were reduced, no doubt wider use could he made of it. 
'I'here was chlorine and bromine iind why not iwline ? 

for gold extraction. Surely in S<^uth Ameriom with all 

its gold mines, there might be an opening. The price, 
however, would have to come down very much to ooinpelo 
with chlorine, which was still largely used for certain 
classes of gold ores. Who, for instance, would have 
thought that cyanide, which was a comparatively expeiistve 
salt when the cyanide gold-extraction proceBs was first put 
into use, would have been so extensively employed ? 

Mr. Blount thought the kernel of thi; matter had been 
put by the last speaker but oue. The trouble with iodine 
was that there was no use for it. For any electrolytic 
procesB it would he precisely on all fours with other pro- 
ceBses, as the value of the product wai measured by the 
uBe which could be made of it. 

Mr. Kynaston said he did not know whether members 
were aware of the large cousiiiuplion of ioiline in the 
extraction of silver from copper liquor, 'riu* process began 
with pyrites, of which there was treateil in tliis country 
some half -minion tons containing about one ounce of silver 
and about five grains of go d per ton. The b irnt ore from 
that pyrites was calcined with c miinon salt, and chloride of 
copper was pn»duced. The cupreous solution, obtained by 
leaching with water, containing also the ailverand the gold, 
was precipitated by iodide. The silver and gold precipitate 
BO obtained by treatment with zinc yieldwl soluble iodide of 
zinc ; the iodine was recovere^l and used over again for 
precipitating more silver. Notwithstanding the recovery 
of the iodine, the cost was something like 4(/.or 5d. per ton 
of burnt ore. Or course, in the past, when silver was worth 
4.<?. an ounce, things were very different ; now the price was 
about 2#.. and a cost of 4rf. or 5fi. for iodine per ton of 
ore treated was a serious charge. There was probably a 
great field for the extension of the use of iodine in sepa- 
rating silver in minute quantities from weak copper liquors. 

The Chairman said, with regard to the solubility of the 
iodine in water, that it was not water they were deMiog 
with in this case, but a verj^ strong salme solution, in ^nicb 
possibly iodine might be less soluble than in water. With 
regard to the explosion, he was inclined to agree with what 
Dr. Messel said. Ammonia might result from the coal imd. 
If they were as careless about the quality of the coal they 
used as they were about the nitrate, the impure carbonate 
obtained might contain ammonia too. Had Dr. Newton 
ever found traces of nitrate of ammonia in the Caliche ? On 
the other side of the Andes, he liad occasion to test nitrate 
of soda, and found strong traces of nitrate of ammonia in it. 

* With regard to the uses of iodine, the extraction of the 

1 precious metals seemed to be the chief ouUet suggested at 

t present. From the remarks which had been made, the great 
? obstacle seemed lo be that the imline manufacturers wanted 
» too much gold for it, whilst the other people wanted it cheap 
^ in order to get more gold. But if the producers were to let 
r it be generally known tbit they could supply it in a definite 

e quantity at a low price, he beHeved an outlet might be 

t found, but it would not do to rely on the medical useg. 

e There were so many substitutes in that direction that it was 
y not at all surprising, even if the price went down consi- 

5, derably, if it were still supplanted by other materials. In 

^ the case of surgical operations, he himself had introduced 

y another material which acted in a totally different way and, 

f he was told, was more efficient. The original plan wm to 

e use iodoform dressings, put on from day to day, wnich 

excluded germs from the air, and the strong smell of the 
!. iodoform was partly, be understood, the cause of ito 

d efficiency. The modern method was to take a transoarent 

e film and cement it down on each side of the^und, excludu^ 

w idr and consequently germs completoly. Timt famalnad 

« until the wound healed. The surgeon could see 

y wbai was going on underneath, and if tbeM wai 

■e irritatbn or anything requiring w^ f|Mpp 

only from the part in question and not from tnW'jm. A 
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diRcbai^e tube was put in, and there was no infection ! 
possible, and the wound was completely healed up. There I 
wan no odour and no removal of the dressings, which itself | 
irritated wounded surfaces. If they could only hear from 
the iodine manufacturers that it could be obtained cheaply, 
there might be openings found for it, and that ^ciety was 
particularly one which would be capable of finding such 
openings. He hoped the time was not fur distant when 
they would hear that it could be produced at 3d. per ounce 
ox even a lower price. It certainly would be better than 
throwing it away. 

Dr. Wm. Kewtom, in reply, said that Mr. Hart had 
referred to its being rather more expensive to make nitrate 
when iodine was also being extract^. That might be true, 
but there was another point to be remembered : — Some of 
the caliche or raw nitrate contained perchlorate of potash 
in small quantities, but even in small quantities perchlorate 
was very deleterious in the nitrate for agricultural purposes. 
In extracting iodine, in the process the perchlorate was 
reduced to harmless chloride. Another point raised was 
that there were no other outlets at all for iodine. That 
was a verj- bold statement, especially for a scientitio body 
to make. It was suggested that there were no means of 
utilising iodine except as at present ; but that was a 
retrograde idea altogether. He said distinctly that if it 
were an American trust, a part of the enormous profits, 
which they acknowledged they were making (if it were 
only 5 per cent.), should be used in endeavouring to hud 
new outlets for the product. At present the rich iodine 
trust only stated : “ If you will find an outlet we will deal 
with you which he thought was putting the cart before 
the horse. It was for them to employ people to find some 
further outlets, and so see what could be done if all the 
iodine available were produced for the market. The trust 
ought to put it before the scientific world properly ; if not, 
their time would soon come to an end, because the Chilian 
Government would not stand their waste of iodine much 
longer. There were other sources which would ho found, 
and if they neglected their opportunity now, they would go 
to the wall soouer than they imagined. 

COFhTGNIER’S PRUSSIAN BLUE REACTION: 

A FURTHER MODIFICATION. AND 
A POSSIBLE APPLICATION. 

BT WATSON SMITH. 

Wyrouboff recorded the fact, in 1876, that Prussian blue is 
soluble in strong hydrochloric acid on beating, (Ann. Chim. 
Phys., 1870, 8> [fi]» 472). But Coffiguier (Bull. Soc. Chim., 
27, [13], 696) adds a further very interesting observation, 
viz., that the solubility of Prussian blue is considerably 
augmented by the addition of about an equal volume of au 
alcohol of the aliphatic series, for example, ethylic, piopylic, 
iso'buty lie, or amy lie alcohol. However, “ solubility ” would 
appear to be a questionable term to use here, since in dis- 
solving, the Prussian blue loses its colour, yielding a light 
yellow clear liquid, from which, on addition of a little water, 
I*mssiau blue is at once re-precipitated. Wyrouboff 
(Bull. Soo. Chim., 27, 941) suggests as a 

possibility, that the loss of blue colour is due to the forma- 
tion of a colourless hydrochloride of ferrocyanide of iron. 
Abstracts of these two papers will be found in this Journal, 
1902, 1032 and 1S87. 

Coffiguier points out, further, that whereas hydrochloric 
acid alone, strong and hot, will only ** dissolve about 
2 grms. per litre of Prussian blue, to give a permanent i 
soluBon, that on repeating the attempt with the addition of 
an equal volume of ethylic alcohol, a ** solution’’ is 
obtained of about 5 grms. per litre, permanent for about 
two days, when a deposit begins to form. A very small 
quantity of lead chloride will increase the solvent action of 
the acid and ethylic alcohol. Propylic, iso-butylic, and 
amjlio alcohols, vrith bydrocblorio acid, effect a much 
greater solution” (as mnoh grms. per litre of 

, Prussiau blue being dissolved). 

' these reactions, 1 found that there was, as 

Ci|iflnier^ows, much greater solvent ” action when the 
higm alcohols were used, than when ethylic alcohol Is 
employad, and with methyiio alcohol the action is still 
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feebler. But I further observed that there appesn to be 
distinct advance for each step in the aliphatic series, as 1 
shall presently demonstrate. 

It next occurred to me to try the action of the sliphstia 
series of organic acids, in conjunction with bydrocblorio 
acid under similar conditions as to temperature, this being 
an entirely new observation. I found that a similar actioa< 
occurs, for on substituting for equal volumes of methyiio,. 
ethylic, propylic, isobutylic, and amyJic alcohols, similar 
volumes of formic, acetic, propionic, and butyric acids, I 
observed an increasing degree of solvent action, as the stepa 
of the series were ascended. This 1 will also demonstrate. 

It now occurred to me, that if the addition of either aa 
aliphatic alcohol or acid thus promotes the peculiar quasi 
“ solution referred to,” in the presence of strong hydro- 
chloric acid, it would amount to nearly the same thi^, if 
an aliphatic ester, say, amyl acetate, were employed, This 
anticipation was fully verified. (Expertmeyits thoton.) 

Returning to the alcohols and their co-operative action 
with hydrochloric acid, the following comparative trials of 
** solubility ” were made, and with the results given. A • 
quantity of Prussian blue was mixed with strong hydro- 
chloric acid to a thin paste, and poured into a burette 
standing on foot. Of this thin paste, after shaking up well,. 
5 c.c, were taken for each experiment, and, after heating 
nearly to ebullition, the volume of aliphatic alcohol 
observed which was just required to clear the liquid,, 
yielding a yellowish .solution. 

Thus, 2 c.c. of amylic alcohol were required, but at the 
same time miscibility was not perfect, since after a short 
period of standing a layer formed of a dark reddish brown 
colour, on the top of the light yellowish solution. This,, 
separation indicates, 1 take it, only partial contact, and 
doubtless diminished action in consequence. Isobutylic 
alcohol was next tried, and of this only 1 c.c. was required,, 
but solution here was perfect. Of propyl alcohol, 2*5 c.o. 
were required, whilst of ethyl alcohol 8 c.c. were insufficient, 
and a further addition of 2 c.c. of strong hydrochloric were 
necessary, to effect the “ solution ” and change. 

Of methyl alcohol, 8 c.c. were insufficient, and 5 c.o, 
more hydrochloric acid were additionally required. 

With regard to the relative action of the aliphatic acids*. 
Of butyric acid 0*7 c.c. was required for the same thin 
paste of Prussian blue and hydrochloric acid. Propionic 
acid, 0*8 c.c., acetic acid, fully 1 c.c., whilst of formic 
acid, 8 c.c. were insufficient, and 12 c.c. additionally of 
hydrochloric acid were required. 

(If amyl acetate, 1 * 5 c.c. was required, and a layer of 
reddish-brown colour was formed after standing. 

Now, seeing that on heating such a strongly acid liquid 
as this mixture of Prussian blue with hydrochloric acid, 
along with amyl acetate, considerable decomposition of 
the acetate must take place, amyl chloride being formed and 
acetic acid being set free, it struck me at probable that 
a solution in which the hydrochloric acid was in part 
replaced by acetic acid and in part diluted by that weaker 
acid, cotton might stand the treatment with such a liquid 
without perceptible damage. This surmise was confirmed, 
and I found that I could readily and permanently dye 
cotton, by immersion in this colourless acid ** solution ” of 
Prussian blue, followed by a further immersion in water. 
On dipping and rinsing in water the Prussian blue became 
precipitated in the fibre of the cloth and the latter 
permanently dyed. 

1 have dyed some silk in a similar manner. This is one* 
of the few cases in which water may be said to act both as- 
a mordant and as a washing agent simultaneously. 

Having proceeded thus far 1 commend the whole subject 
to the further investigation of those who have more time- 
for an interesting scientific inquiry than I have. 

Discussion. 

Mr. Gbant Hooper said that in connection with the- 
very interesting subject Mr, Watson Smith had brought 
before them, it might be worth while recalling the common 
experience that the solubL ty of Prussian blue in ordinary 
ethylic ether appeared to be apprecii4>ly increased by the 
co-solution of a glyceride. When extracting the oil from 
a Brunswick green paint by ether it was usually founeb 
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that a eoiMMlerable proponiou of the Pra«iian bine al8o 
•dissolved, bat if petroleiun ether were substituted there wa8 
410 solution of the blue pigment. It was true, however, 
Cfst in such a solution as he referred to thera was no such 
•decolorisation or decomposition of the Prussian blue as they 
had Just been shown, with the immediate restoration of the 
■colour on the addition of a drop of water. 


inan(l)tsttr A>ectuin. 


Meeting held on Friday ^ April Snl, 1903. 


MU. IVAN J.KVINSTBIN IN TIIK CHAIR. 


THE MANUFACTURE OF SULPHURIC ACID 
BY THE CHAMBER PROCESS. 

liY B. HAKT ANI» (i. II. BVILET. 

In the following notes we describe a modification in the 
chamber process which has been worked regularly now for 
over a year, and kept under observation during the whole 
■of the period. 

The structural addition which we are about to refer to 
was originally adopted with the idea not so much that it 
would increase the capacity of the plant, but rather that it 
would have the effect of steadying the process, and of 
reducing the fluctuatioot: to which all chambers are more 
or less subject. It has achieved, however, much more 
than had been anticipated, and we place this contribution 
before the Society as a record, which we hope will not bo 
without interest in regard to the sulphuric acid process. 
The plant rtferred to throughout is a set of three 
•chambers, having a total capacity of 178,000 cub. ft., the 
dimensions being : — 

First cliamhtT, 105 ft. by 30 ft. ; second chamber, 
59 ft. by 80 ft. ; third chamber, 41 ft. by 30 ft. ; 
and in each case the height of the chambers is 29 feet. 
The set has been in operation for several years, and was 
dViuod capable of dealing with from 7 to 8 tons of .50 
per cent, ore per day, though when the charge reached the 
higher limit, considerable attention was necessary. The 
average percentage of nitre over a period of 67 weeks 
previous to the addition of the towers and trunk was 3*5, 
hut since the installation of these (68 weeks) with much 
larger charges, the average consumption of nitre is easily 
Jeept below 2 • 6 per cent. 

Description of (he Addition to the Plant. 

Between the first and second chambers was fitted (1) a 
tower 10 ft. high and 4 ft. by 5 ft. in section, through which 
there pass vertically tubes or columns open to the air as 
shown in the diagnun 

Each column is 4 ins. in diameter and constructed of 

in. lead, the walls of the tower being of somewhat thicker 
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lead. The exit gases from the end of the trst chatnber are 
led to the top of this tower and pass downwards and thus 
in the oppomte direction to the iuduoed ewrrents of air 
which rise through the columns. The importance of this 
method of leading the gases must be insisted upon as well 
as the provision that the guses mutt be drawn off from the 
middle of the chamber wall. The main operation iu this 
tower is, as we shall see, that of scrubbing out the sulpharic 

Fig. 2.~Pi.an. 
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acid mist, a considerable amount of which is condepscl and 
run off by a pipe at the base of the tower. N’otwithstindiiig 
the heat set free by this condensation there is, however, in 
this tower, a marked reduction in the temperature of the 
gases. 

(2) A lead trunk 2 ft. S( 4 uure in section and 40 ft. long, 
which carries the gases from the base of this tower to the 
top of a second tower, rising thus about 10 ft. in its course. 

This trunk is also perforated with vertical air columns 98 
in number evenly distributed throughout its whole length. 

(3) A second tower similar in all respects to the first, 
down which the gases pass before delivery into the second 
chamber. 

Effect upon the Chamher Gases. — An examination of 
these additions to the chambers and of the continuous records 
show that though the internal area of the towers and 
trunk is only about of that of the chambers they bring 
about the condensation of 6 per cent, of the whole of 
the acid produced, they cool down the whole of the 
gases nearly 40"^ C., and enable a charge of 6i> per cent, 
greater to be worked with perfect ease, i.e., they seen: 3 an 
increase of 60 per cent, in the output of acid. These re -nits 
are so extraordinary that it seemed to us a matter of intefe^t 
to examine by means of tests, and by determinations of the 
heat concerned what was really going on in this plant, and ^ 
how far the change might be attributable to mere cooling, 
or to the perfect admixture of gases or how far even acid 
was being formed in the apparatus itself. It will be evident 
at once that in passing through the towers and trunk the 
velocity with which the gases must travel is not only con • 
sidsrable, but varies in different parts of the system, and 
that owing to this and to the presence of the tubes, especially 
those in the ttrunk which run transversely to the fiow of the 
gases, a very thorough admixture of the gasc'^ must ensue. 

U might be held, of course, that the obstructions so presented, 
and the forcing of the gases downwards would unduly impede 
the gases in their passage, but a further consideration of the 
problem presented will show that this is not so. In addition 
to the continuous observations of temperature at various 
points in the series, and of the amount and strengt h of acid 
condensed, &c., we have recently made a number of special 
tests in order to form some estimate of the amount of heat 
dissipated in passing through the towers and trank, and io 
order farther to ascertain whether owing to greatly increased 
surface any considerable formation of acid goes on in this 
part of the plant. 

DeterminatioDs were made of the amount of SO 2 and 
oxygen, and of the acidity at the entrance and exit of each 
of the towers. The charge that was being worked duripg 
the period over which the experiments extended was 
10*2 tons per day. The particular results ridating tQ the 
analytical determinations need not be referred to iil^dittaii,. 
since, though there were of course variations from time tQc 



[April 80,1908. 


474 JOURNAL OF THE SOOIETT OF CHEMICAL INDUSTRY. 


timei th^e were inconsiderable, and the conclusion to which 
they point oHnnot be in doubt. The average amouuU we^ 
ui follows: — S().j in grains per cb. ft. at entrance of first 
tower, 2;j '2 ; at exit of first tower, 22 *7 ; at exit of second 
tower, 25*0. Acidity as grains of SO:j per cb. ft. at 
entrance of first tower, 30'j8 ; at exit of second tower, 27*4. 

It will be seen by these numbers, taken in relation to the 
further determinations given later on, that the^ essential 
function of the towers and trunks is the condensation of the 
suspended acid mist, and that the amount of acid actually 
fonued in passing through the apparatus is not considerable. 

In this connection it may be added that the prevailing 
conditions are of a reducing nature. 

'fhe rapid cooling of the gases, the precipitation of weak 
acid consequent thereupon, and the increasing relative 
.volume of SOg, all tend towai'ds a liberation of nitrous acid 
and support the contention of Sorel (this Journal, 1890, 
175) that this liberation of nitrous acid is the main change 
occurring during the passage of gases along connecting 
pipits. It is further to be remarked that the acid thrown 
down in the towers is almost free from nitrous acid and 
gives no reaction e:x:cept on the addition of the most sensitive 
reagents. 

The advantages already apparent as arising from the 
presenoe of the towers are indeed : 

(1) The effectual mixing of the gases. 

(2) The removal of a large amount of a diluting agent 
in the form of sulphuric acid mist which interferes with the 
progress of the reaction. 

(3) The liberation of nitrous gases and their presenta- 
tion in a form advantageous to fbrther activity. 

We sboold therefore expect that when the gases pass 
from the exit of the .second tower into the a^ond chamber 
chemical action would he renewed, and this view is also 
supported by the fact that a considei-able rise of temperature 
takes place on their entry into that chamber which often 
amounts to over 20'’ F., and is greater when the charge 
being worked is larger. Doubtless this is an important 
factor in regard to the increased output of acid consequent 
on the addition of these towers and implies that the second 
chamber (and even the third) performs an increased duty 1 
in the total production. ! 

With the object of further confirming the conclusions | 
arrived at, and of arriving, at a definite measure of the i 
work performed, we now devoted our attention to the heat | 
actually dissipated by the plant. This could he measured ; 
in two ways: (1) by estimating the amount of the gases 
passing through the towers, the extent to which they were I 
cooled, and the heat resulting from condensation and cooling | 
of the sulphuric acid mist ; or (2) by estimating the heat | 
, transmitted and radiated into the surrounding air from the i 
surfaces of the tubes, &c. By balancing these two accounts 
against one another it would then he possible to ascertain ; 
how far the view that the essential function of the towers is j 
that of acting as coD<lensers or scnibbei'S should be con- 
firmed, for, whilst the heat of formation of sulphuric acid j 
in the chambers on working: condition is nearly 1,000,000 ' 
great calories per ton of ore burnt, that due to coodensatiou | 
itnd cooling is about one-fifth of this. Hence, if any large j 
amount of acid were actually formed in the towers, this | 
would become evident from the temperature records. < 

The Meat of Coolimj of the The composition of | 

the gases entering the chambers is liable, of course, to slight j 
variations, but was estimated as : — SO, 8 • 5 per cent, by j 
volume; O 9*5 per cent, by volume; N 82-0 per cent, 
by volume, expressed as dry gas and neglecting the oxides 
of nitrogen, which would ha^ly affect the result. The 
work performed by the Glover tower is also left out of 
account, for, as we are not specially dealing with what 
tak< 8 place in the first chamber, it is not material to the 
question under consideration, 

The volume of the (dry) gases estimated from this, 
and in relation to the charge worked, was found to he 
1*450,000 cb. ft., or 41)200 oh. m. per day. 

By the time the gtOM had reoened tl|^nd of the first 
chamber, the SO, had fallen to 2 per eeiSt. by volume, and 
th6 oxygen 6 per cent, reducing the volume of the gas 
to 37,100 cb. m. Aianming these gases to be saturated 
with moisiore, and making due allowance for temperature. 


we are able to ascertain the volume they would occupy ae 
they pais into the first tower. In doing so it is to be bonm 
in mind that the vapour tension of the moisture in such, 
gases is much lower than that of water vapour, depending 
on the presence of sulphuric acid in suspension. I he 
actual vapour tension is calculated from the results^ oi 
experments made by Kegnault and stated in the following 
table : — 


Specific Gravity of 

TwHildcll Dej^r«*es 

V apour Tension 
lleiation to NV'at 

Coiidensiog .Void. i 

(Approximate). 

as Unity. 

1*22 

44 

0*44 

r2«« 1 

50 

0*70 

1-2S.S 1 

5a 

0*63 


♦i*s 

0-414 

1*411> i 

44 

0-.S,‘4 

1*47.'3 ! 


0-21 

1*547 

no 

o-i» 

l‘r.5l 

i:w 

o-oc 


We have then for the volume of the moist gas 

vx7mx (27:t + t) 

^ (P--S) X 273 

where v - volume of dry gas at 0^ C. and 760 mm. pressure.- 
i ^ temperature of moist gas, 

P* “ pressure „ 

s =* vapour teu.sion „ 

The mass of the moisture and acid suspended by this gas- 
ut its entry to the towers may, assuming it to be saturated,, 
he approximately calculated as equal to 


.1 ( K X 1*3 X ( 




The volume occupied by the moist gas passing into the- 
chambers (neglecting the Glover tower) thus works out to ^ 
approximately .')5,60() ch. m., that is about 11 times the 
chamber content for a charge of 10 “i tons of 50 per cent., 
ore. This is about 15*6 cb. ft. of chamber space per Ih. of 
sulphur per 21 hours. Lunge quotes 8*9 times chamber 
content for u con.Humptiou equal to 20 cb, ft. of chamber 
space per lb. of sulphur per 24 houi B. 

It may be here added as will be seen from the tables 
below that tl c chambers fitted with towers worked quite 
smoothly at 12*7 cb. ft. per lb. of sulphur, i.e., a charge of 
12 ’6 tons of ore. 

The volume occupied by the gas which passed into the 
towers averages 50,000 cb. lu. fiir the 10*2 ton charge. 
The total mass of water carried down with the acid per day 
iu the first chamber in combination and by dilution amounts- 
to nearly 10,000 kilos. 

The following table shows a record of the temperatures 
observed and other details over a continuous period during 
the past month. It will be noticed that the charge has 
been varied several times, and it may be added that from; 
the .)th up to the 12th February an additional 12 pyrites- 
kilns were connected up to the chambers, 24 kilns having 
been usually employed. Notwithstanding such a trying 
ordeal the working of the chambers was unaffected and the, 
nitre and exits were both very low, the latter being usually 
slightly over 1 grain SO;, per cb. ft., and never exceeding, 


Per Cent* 
Nitie on 
Sulphur. 


2-25^ 
2-26 
2-091 
2-27 
S' 1C. 
8-16 
8-09’ 
2-85 
2-19 
2-21 
2-06 
2*08 


1*9 grain 

: — 




Bate. 

‘ Charge 

1 in 

Temperature 
at Entry of 

Tonmerature 
at Entry of 

Nitre 

used. 


1 Tons. 

1st Tower. 

2nd Toaer, 


1 ^ 

1 

0 J* 

0 p 

Lb. 

Feb. 6.... 

! 11-7 

153 

90 

295 

„ 6.... 

: 11*7 

147 

8-1 

295 

s. 7.... 

i 11*7 

152 

88 

275 

„ 0. . . . 

! 12-0 

15S 

95 

305 

„ 10..., 

1 12-6 

162 

98 

806 j 

„ 11.... 

: 13-6 

168 

! 93 

306 i 

» 12.... 

12-6 

170 

' 100 1 

295 

M IS.... 

I 10*8 

173 

1 106 1 

i 286 I 

„ 14.... 

: 10-8 

164 

97 

266 j 

„ 16.... 

10*8 

179 

1 100 j 

! ^ 

.. IT.... 

10*2 

168 

1 108 ' 


„ 18.... 

10-2 ! 

173 

98 

1 235 j 
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lu order to eitiinate the cooling effect of the plant the 
temperature waa taken (1) at the entrance of the firat tower» 
average, 76**a 0.; (2) at the exit from firat tower, average, 
65'’*0 C. } (3) at the entmace of the aecond tower, average, 
43^-4 C. ; ( 4 ) at the exit from second tower, average, 
86'^ -6 0. 

The mass of the gases entering the drat tower daily was 
er*timarcd at 55,000 kilos., and taking the specific heat as 
0*24, we have a measure of the amount of heat that must 
be dissipated in cooling through one degree ceniignule, vi/., 
in great calories — 


Cooling in first tower It7.s4<> 

in trunk 285,1*20 

in second tower 81»,5to 

Total 5*22,501) 


In consideration of the fact that a reduction of about 
l,0uo kilos, takes place iu the mass of the gases during 
thei I passage, 517,000 may be taken as the net result. It 
is evident that the trunk is a most efficient cooling agent, 
but it must be remembered that whilst its content is some- 
what smaller than that of one of the towers, its surfaco is 
relatively nearly one third greater, and also that a large | 
amount of condensation takes place in the first tower, with ' 
the evolution of much beat. 

The lowness of the result in the second tower is due to i 
the sinnller difference between the temperature within it as 
compared with the outside air, being leys than half that 
whicli prevails in the first tower. 

Ueat of Condensation of Acid. — The miisi of sulphuric 
acid mist present iu the gases at their entry to the towers 
and at tiie various points in the circuit may be approxi- 
mately measured from the data on the assumption that 
they are in a saturated condition. Such an ('stiniate shows 
that at tlieir entry there is between 2,500 ami 3,000 kilos, per 
day of such acid vapours held up, whereas the results of 
analysis of the gases shows that, owing evidently to the 
presence of excess of steam, the actual amount present is 
about 7,000 kilos. The concentration of acid scrubbed out 
by the towers varies, according to the prevailing conditions, 
between 00^ and 120'^ Twaddell, and its amount is usually 
about 1,000 kilos., one-tenth of which approximately con- 
denses iu the second tower. This vapour is evidently 
carried along by the gases in minute vesicles and all the 
evidence w’e have gathered leads to the conclusion that the 
chemical union of the constituents of sulphuric acid is 
already practically complete, and that any heat evolved is 
due to the coodeiisation of the ready formed acid, which in 
presence of sufficient water yields acid of the strength 
already mentioned. 

A continuous seriea of observations showed that the 
amount of lIjSO^ present in the condensate from the tirst 
tower and trunk varied between 470 and .'i6o kilos., ami 
that from the second tower varied between 50 to 7.) kilos. 

The average was 520 kilos, in tower and trunk and 
.V.) kilos, in second tower. 

Taking into account the specific gravity of these acids, 
and calculating the amount of heat due to the dilution with 
water, we obtain by Thomson's formula — 

^ 

where n is the number of molecules of water present, we 
estimate that in the first tower and trunk (chiefly in the 
tower) the heat evolved daring the condensation is approxi- 
mately 57,200 great calories, and for the second tower 
fi,500 calories. The temperature of the condensate is about 
l)eIow the mean temperature of the towers, and this 
involves the dissipation of 13,800 calories in the first tower 
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1 
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and trunk, and about 1,600 calories iu the second tower. 
The heat that is to l>e dissipated under these beads is 
summarised in the foregoing table. 

We have thus as a measure of the total heat dissipated 
596,600 great calories. « 

Heat carried off bf/ Air. -T'ho rate of passage of air . 
through the columns and the iacretuni of temperature wem 
both measured. The velocity of the air current pasaing 
up the columns in the first tower was usually 7 to 8 ft. 
per second, and the increment in its temperature at times 
amounted to 15' C. though it was usually Imtween this and 
12^ C. Below w’c give a typical and average stiitement 
of the detenniuatious. 

Temperatw'e of Gases in leavers, 


First town- ®0. 

Entry 68*5 

KtU «tl*0 

S«‘Coml toWiT : 

Entry .18 *0 

Eiit .15*0 


Aeld fmin flist tower :iu<( trunk 8(>i) kilos, iit 108^ Tw. 

S«s‘on<l tower 1*25 kilos, at IJ 4^ Tw. 


Air IlecordH at Exits of Columns. 


\ Volutnes in 
Tenipeiiit* res. Ub. Ft. ptMT 
Minute. 


First tower ! 1,180 

Trunk 20 ’ 5 1,200 

Sec<*nd tower lil O 800 


The temperature of the )>urroundiDg air was 10 *5® C. 
The amount of hetit carried off by the air passing up the 
tubes was thus measured, and wit!) the addition of that 
emitted from the surfaecs of tlic chamber and trunk as 
estimated by Peclet’s formuhe the vabie corresponding to 
the mcasurea already quoted for cooling, tke , worked out to 
549,000 kilos. The heat evolved in the towers at any rate 
xvith such a charge is therefore very nearly in correspond- 
eiice with that calculated on the assumption we have made. 
Clearly the efficiency of the towers ami trunk is due largely 
to the surface presented to the cool outer air, and it ia 
worthy of note that the smlace in relation to volume is 25 
times greater than that offered by the walls of the chambers, 

* whilst the actual volume of free space is 490 cb. ft. or about 
irbo whole space in the chambers. The time 

occupied by any portion of the gas iu traversing the towers 
and trunk must be less than half a minute, the velocity in 
the trunk being between .5 and 6 ft. per second. 

Ill the Journal of the Society for 1899, page 459, appears 
a paper by I*. 8. Gilchrist, remi before the Now York 
Section, in which there is described an arrangement of 
; tabes witli tlie object of cooling thegaRcs, but in his oystom 
I the tubvs are of much smaller diameter. There are nearly 
' 300 tubes in each tower, and two towers are placed between 
' each chamber (except the last where one is used). The 
friction of course iu this case must be very great, and 
I assistance is necessary to promote the rerpiisite draught. 

No information is given as to the exits, and this would bo 
of interest in view of the fact that the temperatures in the 
; first chamber as well as the last is some 30® to 40® 9* 

, higher than that which prevails in normal chambers, whilfl 
the oxygen varies between 3 and 6 per cent. The nitreis ^ 

I also very high and is nearly double that employed in well* 

! managed chambers. 

Oil the olbir hand, after the iutoduction of these Yory*^ 
i simple towers the charge worked has been iuoreasod 60 per 
cent., whilst the nitre has l»een brought down from 
• 8*5 per cent, to almost 2*0 per cent., and at the same time 
! there is no interference with draught, and the chambew 
have been so steadied in their working that less tttenttOa 
I is reqnireil than formerly. Whether the limit of working 
eharge has been reached we cannot say at present^ knt 
iudgang from the results given and frOm the fact that the 
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Xemperniire of the first chamber wai well within safe con- 
ditionsp we have no reason to doubt that still higher 
charges might be worked without impairing the life of the 
chambers. 

. The use of fans for hastening the progress of the gases 
through the towers or for promoting mixture, and of con- 
■densiog surfaces of glass or lead, and the details relating 
V to the “ plate towers of Luncre are given in one or other of 
the following papers Macleai (this Jounial, 1884, 228) ; 
Lunge and Naef (this Journal, 1884, 33) ; Schertel (this 
Journal, 1889, 283) ; and finally there Bis much interest in 
the paper by Sorel (this Journal, 1890, 175). We quote 
these for the convenience of reference of tho.^^e members 
who may be desirous of examining what has been achieved 
by such modifications in plant. In conclusion it may be 
may be added that the action of the towers accommodates 
itself to the charge that is being worked for witli higher 
charges, the temperatures are higher, the amount of cooling 
greater, and the velocity of the air currents is increased, 
whilst with lower charges the reverse is the case. 

Discu«?i8ion. 

Mr. R. Fouhes Cakpenter said that he had had the 
epportunity ot seeing the plant described by Dr. Rniley and 
Mr. Hart, as well as of hearing of its working from the date 
of its inception, and all that he had both seen and heard 
had increased bis intere.st in the paper. The subject was 
oo new one to the Manchester Section, as in December 
1894, when he was cliairman of the section, he had been 
instrumental in securing a paper from Mr. Peter S. Gilchrist, 
y > . on the Introduction of pipe columns in the Southern Slates 
' of the United States of America, where temperature con- 
-ditioDS differed widely from those prevailing in Great 
W|ain (this Journal, 1894, 1150). Later, in 1899, 
M^rs. Gilchrist and Hacker read a paper before the New 
YonttSeotiou, detailing furtlitr progress with the working 
towers with which their names were connected (this 
1899, 459). It was interesting to compare the 
ratios of tower to chamber space in both these systems. It 
would be noted that Gilchrist and Hacker also applied the 
system of having short chambers, and more of them, the 
towers intervening. It had always seemed to him that the 
theory of the second half of every chamber doing but 
little work, was one that could not be driven too hard, as 
its logical conclusion would be two sheets of lead in close 
approximation. Gilchrist and Hacker had adopted what 
seemed reasonable dimensions for testing this theory, the 
lengths of these five chambers in example quoted, 1899, 
being 60 ft., 60 ft., 50 ft., 50 ft., and 40 ft., width and 
height uniform, 30 fr. x 24 ft. In the case of the chamber 
forking, and its added towers, which was the subject of 
Messrs. Bailey and Hart's towers, the width and height of 
. 'Chambers were aUo uniform; but No. 1 exceeded in length 
ihe tutu of that of Xos. 2 and 3. The figures given 
to him by Mr. Hart were : Xo. 1, 105 ft. ; No, 2, 54 ft. ; 
2?o. $, 41 J ft. 

In tbe absence of direct measurement of acid made 
XQ the ihree chambers (which would have been of material 
assistMloe in discovering the effect realised by addition 
^f the towers) especially of that made in Nos. 2 and 3, 
under^both sets of conditions, and with the three rates of 
working mentioned in the paper, he bad applied the method 
detailed in Dr. Hurter's paper, read before the Liverpool 
Section of the Society in 1882, entitled “ A Dynamic Theory 
of Sulphuric Acid Manufacture,” where Dr. Hurter showed 
good grounds for the belief suggested by theory, that the 
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reduction in sulphurous acid takes place in geometric ratio, 
the figures of practical working obtained by Mr. Muctean 
going some way to justify the truth (within limits) of tbe 
contention there advanced. Making a diagram and curve 
as indicated by Dr. Harter, in the present case 94*8 per 
cent, of the total acid would be made in No. 1,3*6 per 
cent, in No. 2, and l’2per cent, in No. 3, allowing, as 
Dr. Hurter did, the same very moderate ratio of loss of 
sulphur of 4 per cent, going to the exit in proportion to 
that entering the system. Working these out for the three 
quantities of ore charged as described in the paper, the 
foregoing figures resulted. 

From this would be seen the amount of acid in excess of 
norma) working before the towers were iD.stalled that 
would by Dr. Hurter's theory have resulted from their 
introduction. Though this increase of make in Nos. 32 
and 33, according to Dr. Hurter's formula, was not large in 
absolute amount, the saving in chamber space effected was 
undoubted, and he was quite prepared to learn that actual 
meusuremeut would indicate that the formula required 
revision to accord with actual facts. Indeed, taking the 
figures in the paper that there was 2 per cent, by vid. of 
sulphurous acid entering and leaving the towers, and 
assuming that all sulphuric acid was then scrubbed out, 
and that the gases from the burners were 8 per cent, by 
vol. of .SOj, the proportion convened in No. 1 chamber was 
decidedly less than theory indicated. One bad to remember 
that the volume of inert gases measured in the aspirator in 
making these determinations of acid contents was the 
standard basis of mere comparisons, and that the water 
vapour was preseut at different degrees of tension in the 
various chambers tested and compared, so that actual per 
cent, determination was dilficult to reach with accuracy. 

The condition and composition of the acid scrubbed out 
of the towers, made iu the first chamber, but not dropped 
there, was of special interest to him, since the statement in 
the pup<5r that it contained, as shown by ferrous sulphate 
test, praciically no nitrous compounds. With Mr. Hart’s 
and Mr. Porter’s help this had been, since March, still 
further investigated, if not nitrous, then the sulphazolised 
bodies that had been described in his joint paper with Mr. 
Linde before the Loudon Section in December last, might 
possibly be found to be in existence. Experiment had 
shown that on keeping a sample of this acid iu a closed 
bottle not Completely filled, evidence of both sulphurous acid 
and of red fumes of nitrous compounds was obtained not- 
withstanding the presence of the latter, which are fatal to 
hydroxyamido acid if the former are in excess. Mr. Porter 
had been able to obtain evidence of traces of the latter by 
the alkaline copper sulphate test, but only of traces. 

DRAUGHT AND CURRENTS IN VITRIOL 
CHAMBERS. 

BY HERBERT PORTER, t’.I.C. 

'I'he principal object of this paper is to throw some light 
upon the draught and circulation in vitriol chambers, as I 
venture to think this subject has not liefore been discussed 
or studied from quite the same point of view*. 

Many papers on this subject have been read and printed 
in journals of societies and different publications too 
numerous to go into fully in a paper of this description, 
and 1 will therefore only consider a tew of those researches 
that have a direct bearing on this subject. 

I have in the past had to consider this question from 
quite a different standpoint — that is, liquids instead of gases 
— and the experiments then made with reference to the 
admixture of liquids leads me to think that somewhat 
similar characteristics may exist in the case of gases. 

I Many men of note have contributed their ideas as to the 
actions and reactions of the gases that take place in a vitriol 
chamber, and so lar as 1 have been able to discover obser- 
vations have only been made on analytical and not on 
optical lines, that is to say the evidence of what goes on in 
vitriol chambers has only been demonstrated by sampling the 
gases at different points from tbe outside of the chamber. 

^ Most^ of those present will be acquainted with the 
diificalties of sampling gases from a vitnol chamberi so as 
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to retam those gases within yoiu* apparatas at the time of 
4inal^aU, under the same conditions that the}* were when 
within chamber. 

Condensation, cooling, friction, and time will all assist 
the eonversion into other forms than those in which they 
'Originally existed. 

Lunge and Naef, in April 1884, in this Journal, state 

that the hot gases entering from the Glover towers do not 
rise at first to the top of the chambers, and gradually sink 
on cooling, but mix thoroughly at once in the nearest part 
of the chamber. Oxidation of the sulphurous acid is, 
therefore, very energetic as far as the middle of the first 
chamber, after which it decreases.” Further, they state, 

that the cou* position of the chamber gases in a vertical 
section of the first chamber was found to be very uniform.” 

Schertel, in April 1889, this Journal, mentions “that the 
reaction takes place in the front half of the chamber, and 
when the gases pass into the second chamber, an energetic 
reaction sets in again, which again diminishes as soon as 
the gases pass into the second half of the second chamber.” 
He explains this, unlike Lunge and Naef, by thinking that 
the mist of nitro-sulphonic acid in the second half of the 
•chamber remains undccomposed, owing to the want of 
ateam, and conseijaently there is a scarcity of nitrons acid 
in the gases. 

Niedeiifiihr, August 1898, this Journal, gives tables and 
results of experiments, and states “that the active gases 
travel more quickly Ihrouch the system, leaving the inactive 
gas in the so-called dead space of the chambers, the phe- 
nomenon goes on until a definite limit has been attained. 
This teudency to lag is less with small chambers, but ho 
mentions that a large number of small chambers is an 
increasing disadvantage.” 

Here we have definite statements as to what is going on 
in the chambers, and the iiuisi important, for the moment, 
is the last remark, that the active gases travel more quickly, 
and the less active have a tendency lag, and are left in 
the dead spaces of the chamber. 

Now what causes the dead spaces in the chamber, and 
why should the less active (chemically active) gases lag ? 

J^ater on I will more fully explain the probable reason, 
but for the present I will simply state that the currents 
that are set up within the chamber cause the dead spaces. 

There have been many inventions for mixing the gases, 
or causing them to take various routes, instead of following 
the line of least resistance through a chamber. 

Hartman, in 1897, introduced a number of 


be the maximum velocity of the flow of the gasea, akd the 
outer skin or fringe of the core is constantly mixing and 
eddying with other gases of lesser velocity, and even with 
gases moving in another or opposite direction, as will be 
seen later on. 

So far I have endeavourc<i to show what are, up to the 
present, Che general ideas of the internal movements, and 
actions within the chambers; and 1 will now explain the 
model by which the movements, about t(» be explained, were 
arrived at. 
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Fuf.i. 

Miudlb of Ohambkr. 

The diagram shown below represents a vitriol chambec* 
made in glass. 11 is a tin box w hich acts as the burners for 
producing gas in some form for the experiment, and this ths 
18 connected with a small tower by a fiue ; the tower is not 
intended to represent a Glover tower altogether, but is in 
reality a valve box fixe<i to the end of the chamber. 
In the end of the chamber is an opening from the top to 
the bottom communicating with the tower, and between the 
tower and the end of the chamber is a slide damper in which 
is a hole to admit the gases, lly this slide the gases can be 
admitted at any point between the top and the bottom of 
the chamber. 

t. 


vertical tubes into the first chamber, which 
-offered to the gases surfaces for impact and 
condensation. 

Mayer patented, in 1899, a plabt for giving 
the gases a spiral movement, by the arrange- 
ment of the inlet and outlet pipes to coudensa- 
tion chambers which are circular or polygonal 
in cross section ; by this means he claims 30 to 
40 per cent, increase on the old system. 

The Pratt Process Company, in 1899, took 
out a patent for “ retumiog the practically 
epent gases from any part of the plant toward 
its rear, back to the front thereof by means 
of a fan, the object being to accelerate and 
increase the production within a given space ” ; 
in other words, to more intimately mix the 
gases. 

It has been shown, by Lasne and Benker, 
that the cool sides of the chamber cause the 
condensation of acid, and thus produce a 
down-draught down the sides of the chamber, 
the uncondensed gases again rising, thus form- 
ing a kiud of circular motion extending for 
about 10 ft. into the chamber, in a chamber 



-\. Chimney. B. Bumors. C. Vitriol Chamber of Qlast. 
B. Thermometer. E. Sliding Dampers. F. Dampers. 


flO ft. wide. 


This is undoubtedly so to a great extent, as I will 
endeavour to demonstrate, and at Sie same timh show there 
are other currents which play a most important part in the 
mixing of the gases in the chamber. Fig. 1 sboirs the 
movement at the side of the chamber by the afgpirib eud 
the main flow of the gases is shown by Uisi ot 

(the drawing. The velocity of the centre of core 


At the other end of the chamber is an exactly similar 
arrangement, and this second tower is connected with the 
chimney by means of two trunks, in each of which U a 
damper for regulating the draught. The upper trunk givee 
only a slight £aught, and for this reason the bwer one was 
constructed. Being below the small iptiit famp in the 
chimney, a better <&aaght is thns obtained. 
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The fiiimes or gases are produced in the tin box or 
burners by burning tobacco, brown paper, or by evaporation 
of hydrochloric acid and ammonia, or, in fact, anything 
that will produce a visible gas. If a wet gas is produced 
the aides of the glass chamber soon become covered with 
moisture, and the view of the interior aoou becomes 
obscured. 

Objections may be raised tlmt this model, when working, 
is not under the same conditions thut would exist in a 
vitriol chamber ; that is so, hut 1 think the conditions will 
be sufficiently near to ^ive a fair idea as to the draught and 
ourreots that do exist in a vitriol chamber. 

I may mention that I have tried this model with various 
kinds of gases, both wet and dry ; the former act practically 


I the obamber, and then slowly descends to the exit. The> 
j outer part of this core of gas rapidly declines in velocity 
I and gradoally reaches the sides and top of the chamber. 

I The most remarkable feature of these experiments is^ 
that when the centre core of gas arrives at the end of the 
chamber with its attending outer fringe of gases of lower 
, velocity, it is quite impossible that all the forward- moving 
; gasts can pass out of the exit, consequently these gases hit 
I the end of the chamber and are turned back ag:ain chiefly 
I along the bottom, though also at the top, to a point about a 
i uarter of the distance from the inlet end of the chamber, 
i To express it in other words, these gases of lower velocity 
1 return three-quarters of the distance they have already 
. come, and meet the fresh incoming gases as they spread 
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in the same manner as the latter, but owing to rapid con- 
densation the view becomes rapidly obscui'ed. As Illustrating 
this, I have twice had to take the chamber to pieces^ to 
clean it, and so strong was the deposit, even after drying 
on the glass, that a damp cloth employed to clean the 
glass WM rapidly destroyed owing to the presence of acid. 

The material for producing the ps which gives the best 
results, is brown paper steeped in a strong solution ol 

potassium nitrate and dried. r i.* t n 

Each “ charge ” is the same sixe ; t he reason of this 1 will 

explain later. 

The model is built to scale, | in. to the foot. The gas 
enters the chamber in the centre of the end of the chamber 
as shown in Fig. 2, and for about 2 to 3 ins. the core of 
gas goes straight into the chamber and then rapidly widens 
out fike a funnel, at the same time rising. 

The centre core of gases continues to rise until it reaches 
the top of the chamber, before it has gone half the length of 


out and are again caught up and again turned to travel 
along the outer fringe of the centre core or gases of higher 
velocity. ... 

This turning movement can be most distinctly seen when 
the chamber has been fllled with gas, and air is then admitted 
through the burner, a small gas jet within the burner 
, keeping the temperature constant. 

The heavy gas at the bottom of the chamber can be seen 
i moving slowly backward against the draught because it ii 
i under the draught currents, and rising as they meet thr 
' incoming air and gas in the first one-third of the chamber. 

The centre core of gas is not a straight stream of gaseous 
j particles, but a kind of rolling cloud or wave, always rotalinf^ 
on an axis that is moving in the direction of the draught, •g 
' As the gases enter the chamber they appear to be in- 
rings one behind the other, such as are sometimes seen* 
j issuing from a locomotive funnel or as can be produced by“ 
the mouth with tobacco smoke. 
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Fig. 3 ehowf a lety different result. Here the gases are 
admitted at the bottom of the chamber over the top of the 
acid, and it will be seen that the centre core of gas rises 
to a point exactly in the middle of the chamber from end 
to end, where it splits up into two streams, one turning 
backward along the roof of the chamber and down against 
the first end of the chamber above the inlet, the other 
half going forwsrd and down t'^wards the exit, and those 
gases that do not pass out, turn hackwanls and down- 
wards along the bottom of the chamber until they meet 
the incoming gases and lire turned upwards and again 
forwards. 

This movemeut requires a close inspection in order to 
see it distinctly, as the density of the gases is far more 
mniform than in the former case, as seen in Fig. 2, and 
there is less dead space in the chamber, and further the 
velocity of the different streams or currents is far more 
uniform. 

Fig. 4 shows the gases admitted into tlie chamber at the 
top. The result is praeticaliy the same as in Fig. 2, except 
that the rctnrning bank of gase.s along the bottom of the 


by the better circulation in the second half of the chamber 
more effect would be got in condensation at the tides' of the 
chamber at the latter end, which does not appear to be the 
case in Figs. 2 and 4. 

In the case of Figs. 2 and 4 the extra time takeil to 
clear the chamber Is almost all occupied in removing the 
slowly returning dense bank of gases in and about which 
there is very little mixing. The experiments I think fit in 
with those researches and statements made by Lunge and 
Xaef and Niedenfdhr. also Sehertel. 

Nie4lenfuhr has stated that the active gases travel more 
quickly than the inactive iru.st‘s, and from what cau be seen 
from Figs. 2 and 4 it would appear to be to. 

J>ehertel, we have seen, think'^ that the bulk of the 
reaction takes plain* in the fmnt half of the chamber 
because the mist of nitro-stilphonic acid in the second half 
of the chamber reiuains imdecom posed for want of steam, 
steam being usually adtuitted into the middle of the chamber 
and in the front half. 

Luuge and Naef are also of the opinion that the bulk of 
the work is done in the Hot hit If of the chamber, and if wo 
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chamber is decidedly longer, that is going back sfill I 
further to the front end of the chamber. 

In order to show that the gases in Bhg. d move at a more | 
uniform speed, and therefore the density is more constant > 
throughout the chamber, time experiments were made in 
each case—that is with the inlet at the bottom, middle, and 
top of the chamber. 

Table A gives the results obtained by burning in each 
case the same size charge, and the time taken from the 
moment the charge was lighted until the chamber was 
quite clear and free from gas. The draught, dampers, vScc., 
were exactly the same in each case. 

It will be seen that in the case of Fig. d, where the gases 
are admitted at the bottom of ihe chamber, that practically 
half the time was taken to remove all the gas than was 
taken in the other two experiments. And as we can 
distinctly see the direction of the currents, and the general 
density of the gases, as well as the uniform clearing of the 
chamber, 1 think it is a reasonable conclnsion that the 
velocity of the draught currents is very much more 
uniform, and mixing more perfect. If the velocity of the 
currents is more uniform as well as the density, and as 
both halves of the chamber appear to have an equal amount 
of circulation, it seems proltable that more acid would be 
produced in the second lialf of the chamber than in the 
case of B'ig. 2, where the chief mixing takes place in the 
drat half oi the chamber. 

Also, if the steam is admitted at the side of the chamber 
at points one-quarter and one-half the distance from the 
front end of the chamber, as is usnal when admitted it the 
side, the returning gases in both halves of the chamber 
return to the points where the steam Jets are. 

If, on the other hand, steam is adn&tad at the ends of the 
ebamber, as is sometimes the case, both portioni of the 
retuniing gas would get the steam as they turn. Also thit | 


look again at Fig. 2 we can see that this can easily bo 
accounteil for. 

The chief mixing takes place in the first half of the 
chamber, and those gases that do not pass out of the 
chamber move very slowly backward along t!»e bottom 
towards and below the steam jet, so that their chances of 
getting steam are not great until they have mixed again 
with the fresh incoming gases, and have again risen and 
move forward. 

Making a rough meusurenicut of this bank of gat as 
seen in the model, it represents 15,080 ob. ft. out of a total 
of 90,000, which is the capacity of the chamber. 

It may be contested that no account has been taken 
in these experiments of the steam entering the vitriol 
chaml)er under a pressure of 20 to 80 Ib. as a disturbing 
element to these currents already described, and there 
may be a good deal to be said on this point ; but while 
admitting that this may be so to some extent, I do not 
think that a small jet of steam passing into a chamber 
30 ft. wide, which contains a denser moving gas, could 
disturb or divert the gaseous currents very far. 

To put it another way, the disturbing influence of tlie 
steam would not be felt in the middle of the chamber.. 
There would undoubtedly be a local disturbance around 
the steam jet, bnt the gases would probably return rspidljr 
to the main direction of the draught currents (see p. 478). 

To continue with the experiments, Fig. 5 shows in plan 
what can be seen when looking down throu^ th«> 
chamber top in Fig. 3 experiment, ai^ it is distinctly seen 
that the gases are constantly branching off to the sides, 
of the chamber, while there is still a centre core or 
maximum velocity to be noticed passing to the exit. 

If we sttu^ this movement m plan, and also that In. 
Fig. 1, it wouM appear that the downward side movement 
ie not more than a few feet in thickness froiii the sides oft 
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the obamber, and if we itndy the returning bank of gaa 
in 2 we are also forced to this conclusion, as wts 
retunung bank is almost the entire width of the chamber. 

^ ® shows, ns nearly as can be drawn, what this side 

action is as seen in the glass model. The gases descend 


The conclusions arrived at are that the gases should be 
admitted into the chamber at the bottom, and that the 
steam should be admitted at either end in such a way as 
to intermix with the centre core of both incoming and 
outgoing gases. 


PLAN OF chamber. 



the sides of the chamber, and on reaching the bottom creep ( 
-fdong the floor in heavy waves, and are drawn into the 
heavy bank of returning ga^ces to be carried back with 
them. 

Another reason why the downward movement at the 
sides of the chamber is probably not very extensive or 
'Very great in thickness is because both drips on a No. 1 
chamber are practically the same, notwithstanding that it 
IB generally admitted that most of the work is done in the 
first half of the chamber. 

There are two kinds of drips, as most of you are aware — 
those that are attached to the side of the chamber and 
those that are detached ; in the former case only surface 
Action is recorded. 

The distance through which a .^-in. jet of steam under 
50 lb. pressure will affect the surrounding air is about 
^ 10 ft., according to the amount of steam emitted, and 

the tendency is for the steam to rise and not fall. 
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A ^-in. jet under 50 lb. pressure will affect the sur- 
rounding atmosphere about 21 ft. 

Where, as is freauently the case, rf^-in. steam tap is 
only epen one-third, the distance at which the steam will 
affect the surrounding gases will probably be only 4 to 5 ft« 
from the side of the Camber. 


Discussion. 

Mr. 11. Forbks Caki*enteu said that Mr. Porter’s paper 
and illustrating experiments were very suggestive, and 
would, he hoped, be the means of inducing manufacturers 
I to carry on experiments on the large scale of working, 
where such could be effected without undue cost. As yet 
he had not a clear idea in his mind whether the better 
mixing of the gases, giving greater uniformity of com- 
position, as indicated by Experiment 8, w ould have a marked 
effect on the rate of formation of acid in the first chamber. 
He inferred from Mr. Porter’s description that in the first 
two cases the gases made a greater travel through the 
effect of the recoil, before leaving the chamber thau in 
the case where the hot gases entered at the bottom of the 
chamber ; and, therefore, that this longer distance of travel 
and consequent greater number of opportunities for inter- 
action would compensate in some degree for the less 
uniform composition of the mixture, which would un- 
doubtedly in itself be favourable for reaction. 


!^ott(ng|)ant i^rrtion. 


Meeting held at Nottinghatn, on Mondag^ 
March 1903. 


MK. L. AROHBUTT IN THE CHAIR. 


EXAMINATION OF THE ATMOSPHERE OF THE 
CENTRAL LONDON RAILWAY* 

BY PRANK CLOWES, D.Sc, 

(This Journal, 1903, 404 — 405.) 

Discussion. 

Prof. F. Stanley Kipping said that Dr. Clowes had 
referred to the iijurious emanations which were given off 
together i^th carbon dioxide, but which did not appear to 
contain microbes. Had he any idea as to the nature of 
these emanations? The great thing which struck one 
visiting the Central London Railway was the beaut^ol 
cleanliness of the walls. 

Hr. J. OoLDiNG considered that the hot, sickly air 
noticeable on the railway, even when it was first opened, 
was worse than the more pungent smells of the Metropolitan 
Railway. From what Prof. Clowes had said, be gathered 
that the percentage of carbon dioxide was lower on tte 
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Central London Railway than on tome of the other under- 
ground railways ; also that the number of bacilli in the air 
was less, while the amount of excreted matter, as shown in 
the reanlts, was about the Kame. These facts raised the rather 
interesting problem suggested by l*rof. K. Meldoia in 
Nature, in » ir., Can carbon dioxide be vitalised ? 
Had Prof. Clowes formed auy opinion on the question ? 

Dr. U. M. Cavbn observed that the question raised by 
Mr. (ioldiog was a very difficult, almost a revolutionary 
one t but one could not, in these days, afford to ignore any 
question, even though it might appear almost outrageous. 
The question was whether there might not be something of 
a poisonous nature given out with the carbon dioxide by 
persons who are shut up in a room. Carbon dioxide, 
various bacilli, and paiticles of organic matter w'ere given 
off from the body. Did these account for the feeling 
of depression by people shut up iu a confined space, or 
was there a compound given off which we did not yet 
understand 

Mr. S. F. Bur FORD asked Dr. Clowes for detailed infor- 
mation as to the method adopted in taking t)te samples 
of air. He supposed the air was pumped in when they 
were taken. Were glass or rubber stoppers used, and what 
absorbent was employed ? 

Dr. Clowes: I used lime water. 

Mr. Burford added that lie was surprised to find the 
temperature so uniform. He had examined samples of 
•ewer air, and found the temperature to vary considerably 
at different months of the year. For collecting sewer air 
he filled a Winchester quart bottle with water, which was 
emptied out, and, of course, air out of the sewer took its 
place. Ho had taken duplicate samples which gave 13*8 
and 15 *7, and in another instance 13*0 and 14*7, per 10,000 
vols. respectively. These show a variation of 13 per cent, 
on total amount- rather a large variatiou. Was this due 
to variations at time of sampling ? Would Dr. Clowes 
jonsider such a method of filling bottles in a sewer 
satisfactory ? 

Mr. H. Stewart asked wheth(?r the carbon monoxide 
had ever been determined in ttie atmosphere of the 
Metropolitan Railway. One would not expect to find 
it in the air of the “ Tube,” but it would be likely to occur, 
owing to imperfect combustion, on the Metropolitan. 
Sulphuretted hydrogen and sulphurous acid were also met 
with there, but neither of these ga.ses, even when present 
In fairly large traces in ordinary air, produced headache. 
Would sulphur dioxide exert any appreciable antiseptic 
effect, and tend to reduce the number of micro-organisms 
ill the atmosphere ? 

The OiiAiRMA?r said that on the few occasions when he 
had travelled by the “ Tube,” he had found the air very 
unpleasant, and he recollected on one occasion getting a 
very unpleasant whiff when passing one of the stations on 
the top of a ’bus. 

Prof. Kipping : That was the disinfectant they use. wae 
it not ? 

The Chairman, continuing, said the smell was not 
laggestive to him of any disinfectant. It struck him that 
the determiuations which had been made did not account 
for everything, and that there mast be something in this 
air which they had not yet succeeded in finding. Had 
Dr. Clowes allowed the air to act upon hot permanganate ? 
Also, had tubercle bacilli been detected in the air ? 

Dr, Clowes, in reply, said the original report gave a list 
of the organisms found, and the tubercle bacillus was not 
amongst them. Special mention was made in the report, 
however, that the small qnantitiet of air which were 
collected were insufficient probably to enable them to detect 
the aoattered pathogenetic organisms. They must not take 
the absence of these pathogenetic organiams from the 
results of the examiuation as meaning very much. Dr. 
Kipping had referred to the clean walls of the “ Tube ' ; 
probably he had seen clean walls because he had only 
looked at them in the stations, but if he examined the 
"Tube” as he went through it, he would find there was 
only the iron surface, which there had been no attempt to 
paint or j^laze in any way. They bad thought that the 
surface might be in a very ondesirable condign, and had 


taken washings of it, expecting to find that aome oxidised 
matter or bacteria would be present, but no such reitnU wia 
found. During the last few days the engineer of the Boston 
and New York Railways called iu to discuss tffie matter urith 
him, and expressed astonishment that Englishmen, who 
usually liked to do things thoroughly, should be satisfied 
with an iron tube, unprotected on the inner surfMe. He 
stiid all their subways were lined with glased brioka 
throughout, so as to present an easily washable surface. 
Probably Prof. Kipping was correct in saying that tho 
surface of the “ Tube ’* was clean, but it was quite untouched, 
and in course of time one could imagine it might become 
undesirably dirty, aud act as a sort of collecting ground for 
dirt generally. That would nut be the cate with glased 
bricks. (Mr. Ward here stated that the **Tube” was 
Urred inside.) lie did not know that it was tarred. The 
iron was not smooth t it was quite rough, and no tar was 
detccti‘d in the washings. Their examination did not 
satisfactorily indicate the organic matters. They did not 
find any remarkable difference between the air of the 
“Tube” and the outside air as regards organic matters. 
They had not succeeded by the acidified permanganate 
method in obtaining any indii ations ; the method was 
carried out at the teuiperature of the laboratory, which 
would be about 00' F. He reportul these results for what 
they were worth ; be did not think they were conclusive. 
J*assengers complained of the air making them drowsy. 
What particularly struck him was the peculiar foul smell 
of the air. In answer to Mr. Golding, he would quote soma 
old experiments of Dr. Angus Smith, who shut himself 
in a sealed room and introduced iuto the air chemically 
prepared carbou dioxide. He found he could breathe and 
work in this atmosphere without bad effect until the gas 
extinguished a candle-tlume. Benjamin Ward Richardson 
found in experimenting on auimiils that air coming from 
the lungs of human beiugs was rapidly fatal to them. This 
rather carried out the idea that there seemed to be some- 
thing of a poisonous nature iu the air exhaled from the 
lungs other than carbon dioxide. 

In answer to Mr. Burford, the bottles used for taking 
samples were closed with rubber stoppers, They were 
rolled on their sides upou a flat surface at intervals, so as to 
cover the surface with the lime water during at least 
80 minutes. They took the temperature, but only to correct 
their volumes by. He had not considereil the propordon of 
carbon dioxide in relation to the temperature. He did not 
know whether there was any connection. It wouhl be 
difficult to prove it unless they worked always from the 
same spot. They found in the sewage of tbo sewers that 
the temperature was almost uniform ; summer aud winter it 
was the same. He could not say anything about the air, 
but the liquid was always the same. He could not see any 
fault in the method of obtaining samples bv emptying water 
out of the bottle ; it was the method useti by engineers in 
collecting samples in coal mines. There was no source 
they could imagine of carbon monoxide in the “ Tube.” 
CarlK)u monoxide was found in perceptible traces iu the 
Metropolitan by a special method. Sulphur dioxide wouhl 
certainly be inimical to the bacterial life, but bacteria would 
have a free course in the “ Tube ” iu the absence of sulphur 
dioxide. 


In conclusion, Dr. Clowes observed that, many years, 
ago, be had felt that the college should, as far as possible, 
connect itself with applied science aud the local industries. 
Centres for technical education were being fnrmeil in 
other towns ; but Nottingham had only the college. It 
seemed to him that the college should do its utmost to 
connect itself with the applications of chemistry, and 
promote intercourse between those interested on the one 
hand in pure science, and ou the other hand in ita 
applications. 
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THE ABSORPTION nF NON-TANNING 

SUBSTANCES BV HIDE-POWDER, AND ITS 
INFLUENCE ON THE ESTIMATION 
OF TANNIN. 

BY II. H. I’ROrrKK AN1» I'. A. BLOCKEY. 

<ContrB)ntion Arom the Leather Indujtriee* Laboratory of 
the Yorkshire College, Leeds.) 

It has long been recognised that some substances which 
do not tan (and especially that gallic acid) wan absorbed by 
hide-powder ; and the advocates of the method ot estima- 
tion by shaking, as opposed to that by filtration through a 
column of hide-powder have always claimed that the lower 
results obtained by the former method were the more 
oorreot, as being less affected by this error. 

Experiments were undertaken last year by the writers to 
test the truth of this assumption, and a verbal communica- 
tion on the subject was made to the conference of the 
International Association of Leatlier Trades Chemists in 
•September, 1902, but circumstances have delayed the com- 
pletion of the work, and the latter part has been carried out 
ojr one of us in the laboratories of Herold’s Institute by the 
kind permission of the governors of the institute, and of 
Dr. J. Gordon Parker. The results, which are tabulated in 
this Mper, show clearly that the error is a very serious one, 
and tbat it U common to all the present methods in which 
hide-powder is used, though in most ca.ses the shaking 
methods are less affected than that by filtration. It is, 
however, questionable whether it is worth while on this 
account to encounter the great inconvenience which a change 
from the filter-method would involve, as the error, even in 
tlie shake-methods, is still vei 7 lar^e, and in some respects 
it is easier to allow for cases in which practically the whole 
of the impurity is estimated as tanuin, than for those in 
which an iiucertain quantity (which may exceed 30 per 
cent.) is absorbed. 'J'he only satisfactory solution of the 
difficulty lies in the introduction of some new method, and 
to this end the efforts of all leather trade chemists should 
be directed ; but in th(‘ meantime, where gallic acid is 
resent in considerable quantities, as in sumach and myro- 
alans, much truer results will be obtained by acting ou 
the resolution of the International Association permitting 
the use of the chromed hide powder method on condition 
that its use is stated in the report ; and in the case of used 
and acid liquors it is imperative that this should be done. 
In this connection it is only fair to state that the contention 
of the American Association of Official Agricultural Che- 
mists as to the superior accuracy of the shake-method, 
and tbat of the Vieuna Research Institute as to that of the 
use of chromed hide-powder are fully confirmed by these 
experiments. 

The principle of the experiments recorded is that if a 
tannin solution, preferably containing as small an amount 
of non-tannina as possible, is determined by any given 
method, and the same solution is again estimated by the 
same method after the addition of known quantity of a 
non-tanning substance, any apparent increase m the tannin 
is due to the co-estimation of the non-tann ng matter. 
For this purpose the purest gallotjnnic acid obtainable 
was chosen as a type of the pyrogallol tannins, and a 
purified qnebracho extract (in wbioMhe non-tannins are 
naturally low) as that of the catechol tannins. In the 
earlier experimenti the purification of the quebracho tannin 
was effected by shaking out a liquid extract with ether to 
remove matters soluble in this menstruum, and then shaking 
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out the tannin, after addition of salt, with acetic ether B.P., 
which was distilled off, and the last traces removed by 
evaporation with ether. As the operation was somewhat 
troublesome, and the resulting tannin still not wholly freed 
j from impurities insoluble in water, a further portion which 
I was required was prepared by simply treating dry powdered 
I quebracho extract with acetone, filtering and evaporating 
the solution. Though not quite so pure as the first, the 
; difference was inconsiderable, and as the results are in each 
: case calculated in percentage of dry soluble matter, and 
I on the basis of the actual tannin determinations by each 
process, the results remain comparable. The actual analyses 
will be found in Nos. 1 and 8 of Table II. The solutions 
used were not absolutely clear, but were not filtered to 
; avoid errors of filtration, and because only comparative 
results were required, any slight excess of tannin so 
estimated being of course common to all determinations. 

The corresponding analyses of the two samples of gallo- 
tannic acid employed will be found in Table I., Nos. I 
and 8. With regard to the first of these it may be 
mentioned that it was also used as a standard in a series 
^ of I>^weDthal determinations with gelatin precipitation, 
i which showed a percentage of non-tanning matters ealon- 
, lateil as gallic acid of 1 1 * 2 per cent. 

As in most cases the exact nature of the non-tanning 
impurities present in a tanning material are unknown, 
several tiiimin derivatives and analogous substances such 
as catechol and quinol were selected, and although the 
experiments were not extended, as was originally intended, 
to protocatechuic acid, pyrogallol, and some other similar 
bodies, it may be inferred with considerable certainty that 
; all derivatives of the polyhydric phenols, whether acid or 
I not, are likely to be absorbed in large quantity by hide- 
I powder. With regard to catechol, it may be observed that 
' the determinations are subject to some uncertainty, as this 
! body appears lo be slowly volatile in ihicuo at 100°, under 
' which conditions all dryings were carried out. 

Experiments were also made with catechin, which stands 
in a different relation from the othsr non-hinuing substances 
' to tannins, since the cntechins are not tannin derivatives, 
but rather the root substances from which the catechol 
tannins tliemselves are derived by abstraction of water. It 
will be seen that the catechin experimented with was 
practically wholly absorbed by the hide-powder in the 
filter method, but this can hardly be considered an error, 
since it is probable that during the tunning process the 
catechin becomes gradually dehydrated and converted into 
an actual tannin. The specimen used was obtained as pure 
from Merck, and was white and crystalline, but showed 
itself more soluble in cold water than is usually stated to be 
the case. A saturated solution in cold water showed 
decided tanning properties, producing an under-tanned 
yellowish leather. These tanning properties were 
distinctly increased by boiling the solution for some hours 
before use, and both the solution itself and the leather 
proiluced became decidedly redder in colour. One of ns 
proposes to investigate this point more completely, as it is 
of considerable practical importance in view of the large 
quantity of catechin contained in gambier and cuteb. 

The tables perhaps need a little explanation. The first 
; column gives the matter as weighed out for each experiment; 

the second, the weight of residue from 100 (twice 50) c.c. 

I evaporated ; from which the dry, or at least the non- 
; volatile matter can obviously be calculated. The following 
I seven columns give the total soluble, ” the taonius, and 
I non-tannins, in percentage of the dry total soluble ” of 
the tannin employed, and obviously in each case the effect 
of the added non-tannins will be obtained separately by 
; deducting the correspouding figure given by the deter- 
I minatious of tannin alone (Nos. 1 and 8). Colamns 
I 10, 11, and 12, give the proportion of the added non* 
tanning substance estimated as tannin by the respective 
methods, calcnluted on the actual dry non-tanning matter in 
excess of the 100 per cent, reckoned for the tot^ soluble*’ 
of the ^ pure ’* tannin. 

One or two special remarks must also be made on 
particular figures. In several cases the amounts of glucose 
I and dextrin absorl>ed appear as quantities. This is 
probably due to the fact, which has been previously 
observed, that these carbohydrates exert some solvent 
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^ihot on the bide powder, though it i« nUo possible 
they interfere with the proper abeorption of tannins. The 
ease of aeetio aeid (Nos. 5 in both tables) Is also interestiug. 
The only one of the three methods u*ed by which it was 
aiossible to proceed in its presence was tbst with chromed 
hide-powder, nncbromed powder becoming excessively 
swollen, and absorbing the tannin incompletely. It is 
interesting to note that a small quantity ulheres 
obstinately to the residues, even after drying in racuo. 
Tossibly ibis might be removed by repeated moistening 
with alcohol or ether in the course of drying. 

Freiberg hide-powder was used throughout the experi- 
ments, and the hide-powder tiltratioiis were conducted 
strictly in accordance with I.A.L.T.(\ rules. 'Phe chromed 
powder was chromt^d with 3 grins, chrome alum per 
100 grms. powder, as dirccte<l by the Vienna Versuchs- 


; austalt fdr Lederinduatrie, and the American Association of 
j Official Agricultural Chemists. It was washed till free 
I from soluble sulphates, and aqueexed, and used in fresh 
’ condition, no formaldehyde being added. 

' Although, no doubt, the chromed hide-powder process 
; answers well where a suffloieut number of analyses are 
done daily to warrant a very frequent chroming of powder, 
It was found extremely troublesome for occasional work, as, 
. even with forrauldehyde, the powder does not keep well in 
a wet condition, and its absoilnmey for tanning is distinctly 
varied by the amount of water left iii It. With Freiberg 
powder not less than two days'wiisbing with a very soft and 
pure tap-wat«*r was found necessary to free it from truces 
of soluble sulphates. It is probable that this liuie might be 
abridged by using a basic chrome solution in place of 
normal chronic alum, or by neutralising ” svith borax or 
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vodiui^ sulphite before wMhing, but in either canc a smaller 
quantity of chrome should be used, as more would be 
retained in the powder, the continued loss of sulphates 
arising from gradual hydrolysis of the chromium sulphate 
with loss of an acid, and formation of a basic salt. 

Experiments were made on the use of formaldehyde 
instead of chrome alum to insolubilise the hide- powder. 

It was found that better absorbency and a more satisfactory 
filtrate were obtained when formaldehyde solution was 
merely diluted with water, than when it was rendered 
alkaline with sodium carbonate, though the latter method ; 
gave a whiter and better looking powder. The exact ! 
strength of formaldehyde solution seems unimportant ; 

50 grms. of powder treated with quantities varying from 
1 to 4 c.c. of 40 jier cent, formaldehyde solution in 1 litre , 
of water gave approximately identical results when used in 
the estiiratiou of tannic acid, hut 2 c.c. per litre for 50 grms. 
powder seems a convenient quantity. '1 he preparation of ' 
the powder is very simple, — three hours* treatment with i 
the solution seems sufficient, and washing is only needed to j 
remove the natural solubles of the powder. ^J'he solubles 


are very low In the washed powder ; 20 grms. of powder 
containing about 70 per cent, of water shaken with 100 c,e^ 
of distilled water gave a solution of which 50 c.c. only left 
a residue of 0*0045 gim. on evaporation. Powders pre> 

1 pared with I, 2, and 4 c.c. of formaldehyde solution per 
litre were dried with warm air, and re-ground, and used to- 
determine tannin by shaking in the solution of the same 
sample of gallotannic acid a.s was analysed in Table I., 
No. 1, giving results of 9 ’4, 7*2, 10* 2,10*0, and 8*4 percent, 
of noii-tannins respectively. The absorption is thus shown to- 
be satisfactory, but not so conslant in different experimenU 
as is to be desired. Probably with further study of the- 
conditions of preparaticn and analysis this difficulty could 
be overcome, and the powder is much more convenient 
than the chrr)med powder, but is probably liable to the- 
same errors of ab.sorption of non-tannins us the other hide- 
powder methods. Nevertheless the use of fonnaldehyde^ 
seems worthy of further study, at least as compared with 
the use of chromed powders, and while we may pursue- 
it further, we have no desire to deter others from also 
experimenting. 
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I.-PLANT. APPAKATUS. AND MACHINEBT. 

English Patents. 

Bottles or Carboys for Conveying and Storing Acid, 
Inflammable or Valuable Liquids, and the like ; Means 

for Packing . A. Mauser, Cologne - Ehrenfeld, 

Germany. Eng. Pat. 11,695, May 22, 19('2. 

The bottles or carboys are packed in suitably streugthened 
thin-walled sheet-metal vessels, in which they are held 
by an elastic filling material, or, in lieu of such material, by 
a spring bottom and separate standing or banging spring 
insertions, Ac. The vessels are provided with carrying 
handles, and with lids which have an clastic attachment to 
the necks of the bottles, Ac. — R. A. 

Drying Apparatus lElectric Cables, Sugar, J. 

Badcliffe, London, Eng. Pat. 8973, April 17, 1902. 

The materials or goods to be drie^are enclosed in a 
chamber provided with a series of U-roiped tubes, through 
which steam, hot air, or other healing agent is circulated, 
the ends of the tnbts being connected to inlet and outlet 


I compartments formed by dividing a channel provided at or 
j near one end of the chamber. For drying sugar, Ac., the 
[ chamber may be provided with a series ot revolving trays,. 

! Ac., for the material. — R. A. 

; Fumes and Oases Evolved from Vessels Employea iV 
Metallurgical, Chemical, and Analogous Operations^. 
Appliances for Abstracting or Carrying off the — . 
W. Lynes, Birmingham. Eng. Pat. 14,615, July 1, 1902. 

A roiiTABLB appliance, consisting of a detachable hood,, 
cap, or cover, adapted to be applied to the mouth of the 
crucible or other vessel, and having a tubular outlet adapted 
to be connected by a flexible pipe to a chimney shaft 
or other means for producing an exhausting draught. 

— R. A. 

Mercury Vacuum Pump j Automatic — , S. B. Milner, 
Sheffield. Eng. Pat. 498, Jan. 8, 1908. 

The ordinary Tftpler vacuum pump is converted into a 
portable automatic instrument by employing a fixed 
I mercury reservoir a few centimetres only below the pum{>- 
; chamber, instead of the usual chamber of barometer.' 
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height* and «n electrically werked three-way tap, for 
cooneeting the space above the mercury in the resenroir 
alternately to the atmosphere and to a water vaenum pump. 
The water-pump causes the mercury to rise and fall in the 
pump chamber, expelling the air firoro it into an external 
vacuum chamber previously evacuated by the water-pump. 

— li, A. 

Cnitn/aya/ Separaiort [5o/t, Sugar, ^r.]. M. Guttoer^ 
Chemnitz, Germany. Kng. Pat. 698, Jan. 10, 1903. 

A cozfTnfuousLT acting machine, comprising sieve baskets 
divided into compartments and having a plametary motion. 

A supply-pipe and screen extend into each basket in such 
a manner that the material entering the compartments is 
dried in the latter during the rotation of the basket, and is 
then by centrifugal force thrown out of the compartments 
against the screen.— R. A. 

Conderuing Apparatm [Stills, Reducing Furnaces, ^*c.]. 

C. W. Stanton, Mobile, Alabama, U.S.A. Eng. Pat. 
1397, Jan. 20, 1908. 

Th* outlet from the condenser is connected to the bottom 
of a closed receptacle provided with a liquid seal. The 
receptacle has an outlet near the bottom, and another near 
the top, for the discharge, respectively, of condensates of 
CTeater and less specific gravity than that of the sealing 
liquid. A third outlet, connected to the top of the 
receptacle, serves for the discharge of unoondensed gases, 
&e. A tiliing pipe for the sealing liq^uid is also connected 
to the top of the receptacle, this pipe and the various 
outlets being provided with controlling valves. — K. A. 

Unitkd ^'tatks Patk.nts. 

Centrifugal Separator. U. A. Lucas «nd O. Jeppson, 
Hilo, Hawaii. U.S. Pat, 722,522, March IV, 1903. 

Tiik drum of the separator is made io the form of two 
truncated cones with the bases adjacent, the hottoin of the 
lower cone or portion being closed, and the top of tlie 
upper portion open. A ring having valve-controlled outlet.-, 
is connected at the junction of the two portions of the 
drum, and a second series of valve-controlled outlets 
is formed in the upper portion, means being provided for 
siiaultaneously regulating the valves in the junction-ring 
outlets. A barrel is arranged vertically within the drum, 
with partitions between them, the drum and barrel being 
capable of adjustment with relation to the shaft on which 
they are mounted. Fixed troughs are provided for receiving 
the materials discharged through the outlets and the upper 
end of the drum. — K. A. 

Evaporating’ Pan. E. K. Shaw, Ontario, Cal. U.S. Pat. 
722,636, March 10, 1903. 

A KuvoLvrNO pan of spiral form, with closed sides, is 
suspended and held between hollow hubs with radiating 
spokes, between which removable shutters arc fitted. The 
pan is supported in a horizontal position on cradles formed 
3f flanged wheels, &c., and rotated. The liquid is delivered 
continuously into the outer or ebarfring end of the pan, and, 
n passing to the inner or discharging end, develops a film 
>f the liquid over its inner concave surface, where it comes 
n contact with the air or other evaporating medium, which 
is caused to travel wiih a high velocity in the opposite 
lirection through the pan. Means are also provided for 
[jarrying away the partially condensed liquid from the pan. 

—U. A. 

Drying Apparatus. J. Hadcliffe, London. U.S. Pat. 
723,547, March 24, 1903. 

See Eng. Pat. 8973 of 1902, page 484. — R. A. 

FaExcH Patent. 

Gases i Liquefaction of . G. Claude. , Fr. Pat, 

324,097, Aug. 28, 1902. 

N apparatus for the liquefaction of* gi^ with external 
fork firom expansion, certain details of improvements are 
iow introduced, having relation to the operation of heat- 
xebangers. also addition to Fr. Pat. 296,211, Jan. 16, 
900} this Journal, 1908, 298} and Eng. Pat. 12,905, 

900 } this Journal, 1901, 1018. — ^E. S. 
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II.-FUEL. GAS. AND LIGHT. 

Emolisii Patents. 

Peat for the Production of Fueli Treatment of , and 

Utilisation of the By-products obtn tned. K. K . Carin ichat I 
and C. A. SahlstrOiu, Edinburgh. Eng. Put. 6153, 
March 13, 1902. 

I'HKpeatis first luhjeetod to » continuous S4|uec/.ing process, 
then dried under conditions tending to preserve the vajtours 
evolved at the higher temperatures. The powder is after- 
wards separated from the fibre, and tin* latter is boiled with 
an alkali, the powder being progressively heated in such a 
manner as to coDserve the vapours and gases given off 
during the various stages of the operation, and moulded 
into briquettes when fully carbonised. 

The squeezing machine consists of two endless chains of 
plates, which are forced against the peal by hydraulic pres- 
sure. The drying apparatus is formed of a series of cylinders 
with constricted ends. They arc provided with intcroal 
screw conveyors and revolving cylinders, so arranged in 
relation to a source of heat, that the material is progressively 
heated, the air space of each cylinder being isolated from 
those of the others ; and the producls from each enn be 
withdrawn and stored .sepnratidy. i he cnrbonined peat 
powder is enriched by }):issing llie vapours of distillation 
through the mass ; and the hot carbonised peat is cooled by 
jta^sing steam through it and forming water'ga.s.— C. S. 

Carhonisalion of Animal and Vegvtnhle SnUstaners ; Process 
for the , with or srithout the Production of By- 

products. O. Ricklefs, Oldenburg, i^ng. I’at. 100, Jan. 2, 
1903. 

The substance to be carbonised is introduced into a hath 
of suitable molten material, the temporaturo being raised 
as required, aud the distillation products collected by 
means of a hood communicating with condensers. For 
instance, peat may be carbonised by introducing it into 
molten lend; bones, by introduction into fused aluminium; 
any adherent metal being removed from the substance after 
cooling. — H. 11. 

Fuel in Furnaces and Kilns; Uombuslion of . 

U. Thomson, Glasgow. Eng. Pat. 24,514, Dec. 2, 1901. 

Thk furnace is provided, above the hearth, with a number 
of bell-mouthed air iidets directed downwanls and of 
sufficient length to conduct the incoming air downwards on 
to the burning fuel. The fuel it:. elf is fed through these 
inlets, and thus distributed uniformly over the hearth ; 
when liquid fuel is used, it is sprayed or delivered into the 
air inlets in such a manner as to be vaporised in the lower 
portion of same, and thus thoroughly commingled with the 
incoming air. The mutual proportions of the air inlets and 
the discharge apertures for the gases of combustion are so 
adjusted as to produce a maximum of induced draught. 

— C. S. 

Fuel f Bunsen Burners fur Use with Liquid . 

W. M. Simpson, Hastings. Eng. Pat. 5912, 51arcb 11, 
1902. 

Tub burner is provided with a mixing chamber, fitted with 
baffies between the inlet tube and the burner tube ; the 
supply pipe for the liquid fuel is in one piece with, or in 
metallic contact and connection with the burner tube j 
passages are provided, in one piece with, or intimate metallic ~ 
connection with the burner tube, both for the passage of 
the fuel to the gasifying pipes and for the passage of 
circulating water. Three modifications of the burner are 
shown. — C. S. 

Fuel ; Utilisation of Carbonaceous Liquids as — — — 

F. Cotton, Homaby, N.S.W. Eng. Tat. 20,234, Sept. 16, 
1902. 

The bcav}'^ carbonaceous residuum of petroleum, or other 
liquid of like nature, is mixed with steam under pressure, 
and projected through araporising chamber Into the furnace. 
For instance, the carbonaceous liquid and steam may be 
supplied to a horizontal mixing chamber, which has a retort- 
like extension over the fire of the furnace } the retort hm 
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fto orifice at its inner end,^ and the mixture of oil aud 
ftteam, passing through the retort U taporised and issues 
through the orifice.— H. B, 

Oeneratort I Cros— A. J. Boult, London. From 
G. Viarro4, Paris. Bng. Pat. 8S43, Fob. 10, 1902. 

Thk lining of the generator is built up of rin^ of refractory 
material, arranged in a sheet*metal jacket to simplify repairs. 
Air and Irater are drawn into an annular heating chamber 
of cast steel, situated at the top of the ^rnacc, and the 
mixture of steam and hot air produced, is drawn down a 
pipe with a second addition of water, into an annular 
superheating chamber of cast steel, arranged at the bottom 
of the furnace, whence the steam and air pass up through 
the incandescent fuel. The armngement of the two heaters 
acts as a temperature-equalising device, and permits of 
opening the ash-pit without interference with the generation 
of gas. Fuel is fed to the generator through a hopper, the 
bottom plate of which can ^ closed gas-tight by the action 
of one fixed and one rotatable cam sleeve, the latter of which 
presses upwards on a spring, surrounding the spindle to 
which the hopper plate is attached. — H. B. 

KetortSf Impts. in Gas . G. C. Trewby, London. 
Eng. l"at. 9622, April 25, 1902. 

In order to enable Q, or oval retorts to bo made of much 
greater width and capacity than is at present the case, the 
arched top (and, if desired, the bottom) of the retort is 
provided externally with transverse ribs or projections 
arranged at right angles or diagonally to the length of the 
retort. The ribs may also be connected by ribs extending 
lengthwise through the retort. — H. B. 

Water-Gas ; Process and Apparatus for the Manufacture 
cf _ . G. Harrison, London. From the Soc. Internat. 
du Gaz d’Eau Brevets Stracbe, Brussels. Eng. Pat. 
28,177, Dec. 20, 1902. 

A i*BOCK8s of generating water-gas, consisting in so 
regulating the temperature that, during the blow-up period, 
only 6—12 per cent, of carbon dioxide and at least 15 per 
cent, of carbon monoxide are contained in the gas given off, 
whilst during gasification, the yelocily of the steam supply is 
so adjusted to the velocity of the water-gas produced, that 
for 1 vol. of steam about 2 vols. of gas fiow from the apparatus. 
To measure the velocities of the steam and g{», pressure- 
gauges are employed which indicate the difference of 
preSure of the steam and gas in front of and behind 
narrow passages of certain definite sections, in the pipes 
through which the steam aud gas respectively flow. 
Preferably the sections of the passages are so ohosen that 
the two differential gauges indicate the tame point on the 
scale when the rates of flow are correctly adjusted. — H. B. 

Garhuretting [Air] ; Process for , and Apparatus 

therefor. B. de Laitte, Paris. Eng. Pat. 28,408, Dec. 
23, 1902. 

An exhauster, rotating within the bell or casing of a small 
gas reservoir, draws atmospheric air through a carburetter 
and delivers the carburetted air immediately beneath the 
top of the bell of the reservoir, whence it is driven to the 
main reimrfoir.— H. B. 

f Purification of , for Illuminating, Heating, 

Power, or similar Purposes, H. G. Hills, Broadbottom, 
Cheshire. Eng. Pat. 7956, April 5, 1902. 

Carbon dioxide and ammonia are eliininated from gas 
manufactured from carbonaceous material, **by bringing 
th(e gas into contact, by an^ suitable means and in any 
convenient ilvay, with a solution consisting of chloride of 
sodium and water,’* then filtering off the precipitated 
sodium carbonate, and recovering the ammonium chloride 
from the solution.— »H. B. 

Acetylene Generdtore, Ps^rniren, London. 

Eng. Pat 3841, Feb. 12, 1902, 

A 8WALL carbide-feed generator of the ceatral hopper ^pe. 
Tbe fbed gear consists of a conical valre partly supported 


[ by a fiexible . diaphragm, which ^ii »(MmsaUy j^cessed 
I wards away from its seat (thua allowing carbide to All 'into 
I the^wuter) by tha action of a spring, but which U preas^ 

I upwards again when .the pressure is sufficiently .high to fift 
! the diaphiagm. A further increase of pressure inside the 
i apparatus lifts the diaphragm still higher, and then a second 
i spring-closed valve is opened to form a vent for the surplus 
gas. A flared pipe surrounding the main valve stem 
relieves the valve from the weight of the carbide in the 
hopper, and .so keeps the force required to open or close it 
practically constant. The hopper is attached to the de- 
composing vessel by means of a screwed union, which is 
I undone when the latter is to be cleaned out .and refilled 
! with water. — F. H.’ L. 

Acetylene Gas ; Production of , and End Products 

suitable for use as Metal Polish and the like, W, P. 
i Warren, London. Eng. Pat. 3643, Feb. 12, 1902. 

Instead of using plain water in a carbide- to- water generator, 
it is proposed to employ a solution of sodium carbonate and 
treacle, or of soap, glycerin, &c., with or without an addition 
of some “ essence ” to disguise the odour of the gas, the 
object being so to control the speed of the reaction that 
the temperature is maintained lower than usual, and 
I the acetylene claimed, nearly odourless and of better 
' “ quality ” than usual. The proportions of the ingredients 
I may vary from 5 parts of sodium carbonate per 1 of treacle 
* to 15 parts of carbonate per 85 of treacle, with a quantity 
I of water suited to the size of the (granulated) carbide 
’ employed. If preferred, the reagents may be mixed together 
in paste form, and diluted when required for use. The 
sludge is said to be a useful detergent. — F. H. L. 

Lamps ; Mercury- Vapour Electricity . E. Schattner, 

London. Eng. Pat. 3259, Feb. 8, 1902. 

The body of the lamp is formed of quartz, or of a 
compound of it, such as quartz and platinum,” with the 
object of modifying the greenish hue of the luminous 
vapour. — G. H. K. 

United States Patents. 

Furnace, W. H. Fenner, Chicago. U.S. Pat, 722,827, 
March 17, 1903. 

A FURNACE is described, with feeding device, for burning 
fine fuel in suspension. Blasts of fine fuel directed upwards 
are projected into the combustion zone of a combustion 
chamber provided with a discharge opening in the bottom, 
in the path of the blasts and beyond the zone of initial 
combustion, the opening being connected with a water seal 
beneath the chamber. Connected with the combustion 
chamber is a fuel chamber, axially mouhted within which 
is a vibratinsr valve, controlling the feed and discharge 
openings, and^ serving as a partition for dividing the 
chamber into two non-communicating compartments. The 
valve is caused to vibrate so as to alternately open and 
■ close the feed and discharge ports.— H. B. 

I Combustible Fluid; Process of Produejr^ Q. 

Kuenzel, jun., Hoboken, N.J. U.3. Pat, 72i>957, 

March 3, 1903. 

Air is compressed, and a portion used to force oil into a 
, mixing chamber, where the oil is mixed with another 
portion of the compressed air at a high tempetatufe. 

1 — T. F. B. 

^ Gas Producer, F. W. Matthiessen, Lasallc^ lU. U.S. Pat. 

I r23,224, March 17, 1903. 

; A OAS producer of which the fuel chamber sonSists of a 
I bottom plate, is mounted on a vertical rotating shaft ; a 
i cylindrical casing is’ mounted on the nottom plate and has 
I an enlarged upper extension; a stationai^ qover with an 
independent support extends over the chamber; also, a 
water-seal conneetiou is arranged between the oover and 
onter rim of the enlarged upper part of the .A 

flue extends downwards throng the enlarged part of It, 
and oommunioatea with the oylmdirioal.pifft well belosf , iite 
bottom, of. the enlazned portton. Fpel is fed tbrqo|ii('> 
spout, which passes through the oover, on to the bottom of 
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tlM «Aihf|nd mMer |Mut of eluMftbor, Mid k thdii coated 
to pots down ioto the cxUndrioil portioB, terapen being 
artmnged to sweep the bottom of the eolMged pert end the 
bottom plMe of the oylindneal porUon.'-^H. B. 

Fbbi^c^ Patewts. 

Pwt JBr{quette$, C. ttchlickeyten. Fr. Pet. 323,858, 
Ang. 1. 19U2. 

The pelt is freed from the bulk of the contein^ water, by 
centrifugelisiug or other means, wd is then disintegrated, 
the remaining moisture being driven off by evaporation. 
The remaining felt of dry peat is afterwards incorporated 
with wood fibre, coal, or tar (10 — 25 per cent.), and suitable 
binding materials, the whole being heated, and compresaed 
into briquettes. — C. S. 

Fuel from Slate or Bituminous Shale. F. Huppenbauer. 
Fr. Pat. 323,379, July 31, 1902. 

SL.4TE or bituminous shale is broken into lumps, and 
heated to incandescence in a still, to drive off the vojatile 
constituents and render the mass porous. The residual 
protluct is then impregnated with the vapours of tar, resins, 
oils, Ac. — C. S. 

C(Hil f Artificial — . A. J. M. Bonnot. Fr. Pat. 328,493, 
Aug. 4, 1902. 

f!AT.cinif carbonate, incorporated with 10 per cent, of clay, 
is saturated with crude petroleum by spraying, and then 
mixed with molten pitch, asphaltum, or tar. '^e product 
is afterwards gradually stirred in with slaked lime in a 
mixer, the homogeneous liquid paste thus formed, being 
heated until the hydrocarbons have been completely 
absorbed and the mass has become of a bright black colour, 
like coal, whereupon it is cast into moulds. 

A higher calorific power, for metallurgical purposes, Ac., 
may be imparted by replacing 5 — 10 per cent, of the 
calcium carbonate by a similar quantity of aluminium oxide 
and ferric oxide in equal proportions, or by oleates or ** inar- 
garates ’* of iron, aluminium, or copper, or metallic soaps. 
The coal paste may also be mixed with one to three times ; 
its own weight of dry sand, and made up into briquettes, in 
wbi<Mi condition it is as hard as natural coal. — C. S. 

Gas Manufacture [ Vertical Retorts for ] . J. Bueb. 

Fr. Pat. 323,712, July 8, 1902. 

Thk inventor proposes to revert to the use of vertical retorts 
for the manufacture of coal-gas, said retorts being formed 
with a continuous exit throughout their entire length, or 
with a numlier of supc^Osed exits, so that gas may escape 
from the vessel immediately it is formed.— F. H. L. 

Acetylene i Generation of — P. N. Lucas-Girardville, 
Fr. Pat. 824,069, Aiig. 27, 1902. 

Acrtyucnr is evolved by causing a mixture, of denatured 
alcohol and water to drip upon calcium carbide. The 
proportion of spirit in the liquid varies from 50 per cent 
by volume if the generator be not fitted with a holder, to 
33 per cent, if a holder be employed. The method is 
claimed to give a product of constant composition, 
consisting always of acetylene mixed with a certain pro- 
portion of alcohol vapour, whidi may be xe|ii]ated to an 
amount equal to four-fifths by weight of the gas. Thus 
prepared, the gas is stated to be &ee from phoephorus, 
and tlierefore specially suitable for incandescent lighting. 
Acetone may be used BiimUMrly.-.>F. H. I4. 

Incandeacenon MaeUlee fiqm Fikmente of i^itroee^tme t 

Frqcees for Obtaining , J. A. BouUier. Fr, pat 

323,95fi, Aug. 29, 1902. 

Filaments of nitrocellulose, for the production of manffes, 
are mbmitted to a prelinunary treatment with nitric, fbn&ie, 
or acetic add, or with any other snbstanoe ca^lo of 
causing them to swell without disaolving them, 10 ae to 
render them capable of abeoihing eulntiooi of the Uluminat- 
Ingialts. The wariied moist fitamente are thenimpMteted, 
deoitiffiod by meane of ammoidnm hydiostt^de, ^iSted 
and treated as usual. — H. V 


I /iteajtdssesaee ManUu. L. G. Babiilot. Fr. Pat. 8|4,080, 
I July 4, 1902. 

I To prevent the fiame ftom passing through the stitehee at 
the lower part of the mantle, and to cause it to fill the w^ole 
interior of the latter, the stitches of the fabric, which bto df 
the usual arraugement at the top, are made more bud niOto 
closely set towms the lower ^rtion of the mantle.— H. B. 

i Electrodes for Electric Arc Lamps. A. Blondel. - ‘ 

I Fr. Pat. 323,813, Aug. 18, 1902. 

The electrodes are formed in three concentric tones of 
different composition, and consist of a cylindrical body of 
mineralised carbon, oontainiog more than 10 per cent, of 
photogenic mineral substances, such as the salts or 
compounds of calcium or any others, and surrounded by a 
very thin external protective covering of pure or slightly 
mineralised carlK)n, the thickness of which is regulat^ so 
that it is worn away a little faster than the principal body. 
The core may be simple or multiple, circular in section, 
star-shaped or otherwise, and contain carbon or other 
conductive substance with an agglomerant and an ample 
amount of exciting mineral materials. — G. II. R. 

Carltons for Electric Arc Lamps. A. Blondol. Fr. Pat, 
323,924, Aug. 23, 1902. 

The electrodes of compressed carbon are perforated 
longitudinally with several parallel holes filled with a 
mixture of an agglomerant (with or without the addition 
of carbon) and mineral sulistahces having the property of 
increasing the light of the arc or of concentrating and 
fixing it. The total section of the holes is regulated in 
such a way with respect to the section of the electrode that 
the mass bums almost as fast as the mineral substances 
of the core vaporise, and consequently the are is always 
formed of carbon vapour's mixed with mineral ones. A 
mixture of carbon and of 20 to 75 per cent, of calcium is 
preferred for the main body of the electrodes, the multiple 
cores of which contain 20 to 75 per cent, of borate of 
potassium, or of an analogous exciting salt which has the 
property of conceutratiog the arc with the production of a 
maximum brilliance. Any mineral substances may be 
added to the paste of the main body of the electrode, 
especially those that give light. The' electrodes are #dr- 
roiinded by a protective envelope of carbon or other 
material.— G. H. K. 

IIL-DESTEUCTIYE DISTILUTION* 

TAB PBODUCTS, PETBOLEUM. 

Decacyclene {Trinaphlhylenehemene\ a New High'mole*- 
ndar Aromatic Hydrocarbon^ and Hinaphthylenethhr 
phene, a Red Thio-compound. K. Dsiewofitki and P. 
Bariuiuuin. Ber., 1908, 30, [5], 962— 971. 

100 OEMS, of acenaphthene and ^8 iprms. of pbwderod sulphur 
are intimately mixed and heated w a round-bottomed flask. 
At 205*^ 0. reaction takes place, and much salphutclt64 
hydrogen is evolved, whilst the molten mass gradually 
Incomes reddish-brown. The melt is finally heated for some 
time at 290° C. The mass is extracted seyeml tiroes with 
benzene, and, on evaporating the benzene, crystals appear ; 
these on reerystallisation firom toluene, separate in red 
needles. The < residue, insoluble in benzene, is extracted 
once with toluene, then crystallised from eumene, from which 
solutions small golden-yellow needles Separate. 

The red substance is almost insoluble in alcohol or ether 
slightly soluble in hot chloroform or carbon bisulphide, 
easily in benzene, toluene, and other hydrocarbons, and very 
etztiy in aniline or nhrobenzene. It melts at 278*^ 0. and 
sublimes. It dissolves in concentrated sulphuric acid with 
a violet colour. The substanoe appears to have the formula 
Cf 4 Hi) 0 , and its behaviour leads to the ooncluston that it 
is dinaphthylenethiophene — 
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On oxidation with chromic acid, napbthalic anhjdride ii 
formed. 

The jellow iubstwce it insoluble in alcohol or ether. It 
it slightly soluble in hot bentene, toluene, phenol, xylene, 
and pyridine ; more to in aniline, diphenylamine, toluidine, 
and cumene, and easily in nitrol^iizene. Dilute solutions 
show a fine green fluorescence. It is insoluble, in con- 
centrated sulpnuric acid, and differs therefore from picene. 
Analysis and molecular weight determination by rise of the 
boiling point of aniline and nitrobenzene prove that the 
snbetance hat the formula and its constitution is 

concluded to be that of trinaphthylenebenzene ; — 



or, to indicate the 10 rings, decacyclcne. It is extremely i 
stable towards oxidising agents. 

The action of sulphur on acenaphtbene may be repre- 
sented by the equations — 

2 C, 2 H,o + 5 S - Q, 11,58 + -tHoS. 

3C/i2Hjq + 63 — C^gllj^ + CH*>8. 

—.1: McC. 

Petroleum ; Points on the Technology of Grosny . 

K. W. Chari tschkow. Weitnik. sbirow. wcschtsch., 3, 

803. Chem.-Zeit., 27, [26], Hep. 77. 

Colour, — The Stammer colorimeter is employed, and the 
colour standard is fixed at 2 * 5'^, but that of the commercial 
oil is usually 2J--2J. 

Purifying with Quicklime, use of quicklime in refin- 
ing, eliminates certain acids (^^A-acids ’*) that caustic soda 
is incapable of removing. The sulpho-acids formed in the 
acid process can be largely modified by washing with water, 
and this treatment diminishes the consumption of alkali. 
The author’s experiments show that milk of lime gives 
better results than lime water, and cinirely removes all 
traces of acid (which is difficult to effect in the ordinary 
.process of refining), in addition to reducing the consumption 
jof caustic soda to one-fourth, the product being also lighter 
in colour and of increased stability. The quicklime should 
be ground fine, preferably in a semi-slaked condition, 
and be employed in the proportion of 3 — 5 parts per 100 
of water. It is run into the distillate whilst the latter is 
being stirred, the agitation being continued until complete 
neutrality is attained. The pasty mass quickly subsides, 
and the final traces of lime soap can be removed by washing, 
’fhe crude distillate is very moist, and mu«t be dried by 
means of an air blast for 8 — 10 hours. This operation is 
combined with that of purifying with lime, a 5 per cent, 
milk of lime being stirred in for three hours, followed by 
washing after the removal of the sludge ; air is then blown 
in for eight hours, and the oil is dried. The influence of 
redistillation if to raise the sp. gr. from 0*7819 to 0*7983, 
reduce the consumption of acid and alkali by one-third 
(from 0*75 per oentto 0*5 per cent.), and lower the colour 
iQrom 1*75° to 1*5°. 

Sulphur Content. — Distillates prepared on a large scale 
contained 0*067 — 0*0868 per cent, of sulphur. On purifi- 
cation with sulphuric acid, cau.'itic soda and lead oxide, 
the sulphur content fell to 0*03796 per cent., and to 0*02 
per cent, in presence of. scrap coppy^ On this account, the 
Author recommends that copper seffps should be placed in 
the stills, and that the sieves in the dcphlegmators should be 
constructed of that metal, a change being made every three 
months* 


Utilising the Alkali Sludge, — ^This may be added to soap,, 
the objMtionable smell being eliminated by prolonged treat- 
ment with steam. The naphtha acids may be converted 
into copper salts and used for impregnating railway sleepers* 
The manganese and lead compounds of the petroleum 
acids may serve as driers for varnish. Other uses are: 
conversion into alizarin oil, and for scouriog wool, also 
other technical operations not requiring the use of tho 
more expensive soups from animal and vegetable fats. 

— C. S* 

English Patents. 

Extracts Soluble in Water contained in Tar ; Process forr 

Obtaining in one Operation , M. 0. M. Tixier, Paris. 

Eng. Pat. 8515, April 11, 1902. 

See U.S. Pat. 722,336 of 1903 ; see below.— T. F. B. 

Ammoniacal Liquors ; Apparatus for the Distillation 

of . G. Wilton. Eng. Pat. 24,832, Dec. 5, 1901. 

VII., page 494. 

United States Patent. 

Tar Extract; Process of Obtaining . M. C. M. 

Tixier, Paris. U.S. Pat. 722,336, March 10, 1903. 

Alkali carbonate is added gradually to tar until all 
effervescence ceases ; the mixture is heated to between 
60° and 100° C., and allowed to cool. Sufficient water is 
now added to dissolve out the soluble portion of the 
mixture, and the extract thus obtained, is decanted and 
precipitated by an acid, the precipitate obtained being 
treated, hot, with further quantities of alkali carbonate 
until effervescence ceases. — T. F. B. 


lY.-COLOTJRING MATTERS AND 
DYESTUFFS. 

Nitrosobenzaldehyde ; Preparation of . F. J. Alway. 

Ber., 1903, 36, [5], 793-794. 

When zinc dust is added to an acetic acid solution of 
;j-nitrobenzaldehyde, three substances are form»‘d, namely, 
the N-p-formylphenyl ether of p-nitrobenzaldoxirae, an 
insoluble red substance of the formula — 

. N - CfiH, . CH - N . CoH. . CHO 

Ki Y 

^N-Cell4.CH-N.C6ll4.CHO 

\/ 

O 

and a yellow substance, the composition of which has not yet 
been determined. These same substances are produced by 
the electrolytic reduction of p-uitrobeiizaldehyde in con- 
centrated sulphuric acid. The proportion of the last 
substance is greatest if the zinc dust be added quickly, 
whilst if it be added slowly in the cold, the first compound 
is produced in greatest proportion. Using excess of zinc 
leads to the production of the greatest quantity of the red 
substance. 

All three substances, on oxidation wiih chromic acid, 
yield p-nitrosobenznldehyde. 

m-Nitrobe^aldebyde behaves similarly. — J. McC. 

Indanthrene, F. Kaufler. Ber., 1903, 36, [5], 
930—933. 

The blue dyestuffs Indanthrene and Indanthrene C have been 
examined. They are produced from iS-amidoanthraqninone, 
and are best purified by dissolving in concentrated sulphuric 
acid : the solution is placed under a cover along with water, 
and as the acid becomes dilute, the dyestuff deposits in 
blue needles with a metallic Instre. Analysis shows that 
Indanthrene is the azine derivative of 

anthraquinone, whilst Idanthrene C is the dibromo deriva- 
tive of Indanthrene. 

On reduction of either of these dyestuffs with bydriodtc 
acid at *250*— 280° G. for four hours, and purification of the 
product by sublimation under diminished pressure, tbeo 
extraction with hot nitrobenxeDe, red needles are (ditained 
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with a meUlUo lustre. Concentrated solations of this 
aubstanoe are red. whilst dilate solutioos show a vellow* 
green flooretcenoe. It is soluble in concentrated sulphuric 
acid, but insolublo in dilute solutions of acids or of alkalis. 
The same substance as produced by the reduction of 
Indanthreoe C. Analysis shows that it has the composi- 
tion and it is deduced that its constitution is 

represented by — 

CO 


nAA/\/' 

CH, I J ChA 

I I YY*''’ 


CO 


The behaviour of Indanthiene indicates that it is the 
•tetraketone corresponding with this formula. — J. McC. 


Flavaniline ; Formation of — — . C. Goldschmidt. 
Chem.-Zeit., 190;}, 27, [24], 279. 

Bt heating acetophenone-oxime to Go^ ('. with an excess of 
phosphorus pentoxide, ilavaniHue is formed, and may be 
isolated by rendering the solution alkaline and extracting 
with ether. The oxime first undergoes intramolecular 
rearmngemeut into acetanilide, which the phosphorus 
pentoxide then converts into flavaniline. — T. H. P. 


Indigo ; Synthesis of — , from ThiocarbaniXide. T. Sand- 

meyer. Zeits. f. Farb. loxt. (Jhem., 1903, 2, [7], 129 — 

137. 

Tiik nitroso-compound obtained by the condensation of 
trichloru cthylidinc-diaminodibenzcne with hydroxy lamine, 
dissolves in cold concentrated sulphuric acid, and as the 
oolution is warmed, the colour changes and isatiu is pro- 
duced, as well as a-isatinanilide. A similar result is 
-obtained by dissolving the product of the action of chloral 
hydrate, hydroxylamine hydrochloride, and aniline in 
sulphuric acid. According as the sulphuric acid was 
allowed to act, whether as an nccuinulative or a dehydrat- 
iui; Hj'.ent, eo tlie aldoxini group — CH : X()H would either 
pass into the aci<l auiido group — : O(Nlh) or into the 
cyanide group — (^X. The cyanide in question must then 
be identical u ith that already prepared by Laubenheimer, 

t'lZ,, 

Hydrocyanocarbodiphenylimide — 


c,h,.n:C(Xh.c,ii5).c:n, 

which is formed by slowly warming a mixture of 70 grms. of 
potassium cyanide in 200 c.c. of water, 300 grms. of basic 
lead carbonate, 200 grms. of thiocarbanilidc, and 500 grins, 
of spirit to AO^' — 60^ C. After some time the mixture is 
filtered, and the solid residue, on extraction with ether or 
alcohol, gives long yellowish prismatic crystals. When 
this substance is treated with vellow ammonium sulphide, 
crystals of thio-oxamindiphenylamidine — 

C6H,.NH.C(.C(NH,);S) : N.Cell,, 
are formed, w'hich melt atlGT— 1G2^C. This substance, 
on treatment with warm sulphuric acid, gives a-isatinant- 
lide, which separates from benzene or carnou bisulphide in 
violet crystals, melting at 126®C. ; from alcohol it sepirates 
in orange-red plates. The a-isatiuanilide is easily soluble 
in hot alcohol, ether, benzene, or carbon bisulphide, or iu 
solutions of acids. On reduction it gives indigo: 400 grms. 
of a 10 per cent, solution of sulphuretted hydrogen contain- 
ing some ammonium sulphide are quickly run into a warm 
solution of 200 grms. of o-isatinanilide* in 600 grms. of 
spirit. Indigo quickly separates from the solution in 
crystals with a coppery lustre, from which the sulphur 
deposited at the same time, is extracted with carbon 
bisulphide. 

.NH. 

2 C«H4 / > C : N.C,H| + 2HjS « 


yNHv 

cvH,< yc:c 
\oo/ 




C,H, + S S + » 


The indigo is practically free from indigo purporin (Indigo 
red), and if it be desired to produce an ladi(^ oontainlog 
indtrubin, this is eMily attained by adding to the o-isatin- 
anitide some isatin before reduction. The indigo is 
deposited in crystals, which are not readilv reducible. An 
easily reducible indigo is, however, obtained by the following 
process. By the action of sulphuretted hydrogen on an 
acid solution of a-isatinanilide a voluminous, insoluble 
precipitate of a-thioisatin — 

<co> 

is formed, which, in presence of alkalis, dccotqposes into 
indigo and sulphur. The prooe-ss is carried out by saturating 
240 grms. of a concentrated solution of sodium hydroxide 
with sulphuretted hydrogen, then adding I litre of water. 
A solution of a-iiatiuanilide, obtained from 200 grms. of the 
thioamidine iu 800 grms. of concentrated sulphuric acid, 
and the solution of sodium hydrogen sulphide are simul- 
taneously poured into 6 litres of ice*water. a-Tbioisatin 
is precipitated ; it is filtered off, then rubbed to a paste with 
water, and made slightly alkaline with sodium carbonate. 
The production of the indigo may l>e accelerated by 
warming. The indigo is formed as a dark-blue, extremely 
finely-divided powtler, and the sulphur may be extracted 
from it by means of carbon bisulphide. 

Methyl indigo dyestuffs cun bo produced in a similar 
manner. The author describes many intermediate products 
which have been obtained during the synthesis of some of 
these methylindigos. 

o-Dimethylindigo can be easily sulphonated. It dyes 
wool and cotton a greener shade than indigo, y;- Dimethyl- 
indigo can only be sulphonated by means of fuming 
sulphuric acid ; the colour it imparts to cotton or wool 
cannot bo distinfifuisbed from that imparted by indigo. 

McC. 


Esolish Patents. 

Naphthacene ; Production of Derivatives tf , and 

Intermediate Products for use therein. H. K. Newton. 
From The Farbeufabriken vonn. F. Bayer and (Jo., 
Klberfcld. Eog. Pat. 903H, April 18, I9i)2. 

See Fr. Pat. 320,327 ; this Journal, 1903, 22. — T. A. L. 

Anthraguinonc Derivatives [Anthracene Dyestuffs] ; Pro- 
dnetion of New ■■■-. H. K. Xfwton. From The 
Farbeufabriken vorm. F. Bayer and Co., Klberfcld. Eng. 
Pat. 9194, April 21, 1902. 

Sek Fr. Pat. 320,481 ; this Journal, 1903, 23.— T. A. E. 

Dyestuffs of the Anthraquhame Series [Anthracene Dye- 
stuffs] ; Production oj . H. E. Xewlon. From 

The Farbcnfahriken vorm. F. Bayer and Co., Klberfeld. 
Eng. Pat. 11,403, May 17, 1902. 

See suppl. to Fr. Pat. 243,31.5 j this Journal, 1903, 209. 

— T. A. L.' 

Colouring Matters [Acridine Dyestuffs] of the Acridine 

Series} Iinpts. relating to . iT K. Newton. From 

The Farhenfabriken vorm. F. Bayer and Co., Klberfeld. 
Eng. Pat. 11,666, May 22, 1902. 

See Fr. Pat. 321,272; this Journal, 1903, 2o9. — T. A. L. 

Brown Colouring Matters [Sulphide Dyestuffs] containing 

Sulphur f Manufacture of . G. W. Johnson. 

From Kalle and Co., Biebrich-ou-the-Uhine. Eiig. Pat. 
10,187, May 2, 1902. 

Skk Fr. Pat. 321,329; this Journal, 1903, 209.— T. A. L. 

Azo Dyestuffs i Manufacture of — . (). Imray. From 
Meister, Lucius and Brttaiug, Hoechst u/Main. Eng. 
Pat. 10,243, May 3, 1902. 

See Fr. Pat. 320,879; this Journal, 1903, 141. — T. A. L. 

Bromo-Indigo’ White and Bromo-lndigo [IndtM Dge- 

etuffs] ; Manufacture of . O. Imray. From The 

Farbwerke vorm. Meister, Lucius und Brfiutng, Hoochat 
a/Mam. Eog. Pat. 10,516, May 7, 1902. 

See Fr. Pat 321,002} this Journal, 1908, 141.— T. A, L. 


490 , JOUENAI* or THE SOOIEW OF gHMUOiLli INDUSTRY. 


Ortho- ffitra^enyl^B^X^tk Acid Methylketone {Jndiffo 
DyeUuffiB] or iU Momolayuoi ; Manufachure of Prodneto 
BolohU tn. WaUr from 0. Imray. From The 

Farbwerke vorm. Meiater, Lucioa und BrUniog, Hoechat 
a/MaiJi. Bag. Pat^ 11,622, May 20, 1902. 

product obtained by condenaing o-nitrobenfaldehyde 
with acetoue/in presence of amall quantities of dilute alkidts, 
o-iiitropbeojd^/SJaetyl methyl ketone, yields indigo on treat* 
ment with an excess of alkali. It is, however, only 
sparingly soluble in water, but the patentees find that, on 
mixing this substance or one of its homologues with 
benzylaniline (or toluidine) sodium sulphonate, a product 
is obtained 'i^rhich is readily solabh^ in water and fulfills all 
requirements for dyeing and printing indigo on decom- 
position with an alkali. — T. A. L. 

Acridint Series Acridine Dyestuffs'] ; Production of 

< Chlouring Matters of the . J. Y, Johnson. From 

The Bodische Anilin und Soda Fabrik, Ludwigshofen. 
Eng. Pat. 11,711, May 22. 1902. 

Skk Kr. Pat. 321,393 ; this Journal, 1903, 210.--T. A. L. 

Indol [/ndiyo Dyestujffs] and Derivatives thereof; Manu- 
facture of . J. Y. Johnson. From The Badische 

Anilin und Soda Fabrik, Eudwigshafeu. I'ng. Pat. 

H. 606, June 30, 1902. 

Ske Fr. Pat. 322,387 ; this Journal, 1903, 3C0.— T. A. L. 

Blue Sulphur Dyestuffs and Process of Making the Same. 

I. Levinstein, H. Levinstein, and Levinstein, Ltd., 
Manchester. Eng. Pat. 12,229, May 29, 1902. 

Certain alkyl-leucindophenols, when treated with sulphur 
and sodium sulphide, yield blue cotton dyestuffs, which, 
however, arc not very fast to light or washing. The 
patentees find that similar dyestuffs, but superior iu fastness 
to light and washing, are obtained from chlorinated alkyl 
leuoindophenols, formed by oxidising, for example, ethyl- 
O'toluidine and o-chloro-p-amiuophenol (m. pt. 1.53^ C.) iu 
aqueous solution with potassium bichromate in presence of 
sulphuric acid. The resulting product, after l>eing precipitated 
with ** soda,” is filtered off, washed, and reduced in the cold 
wdth sodium sulphide. After heating to 70 ' C. and filtering, 
sodium bicarbonate preci[>itate8 /?-ethylamiuo*«<-tolyl-p- 
hydroxy-ni-ohlorophenylamine, which, when heated with 
sulphur and sodium sulphide in aqueous solution at 115 ' C. 
for about 24 hours and subsequently oxidised with air, 
gives a blue dyestuff. The dyestuff is soluble in concen- 
trated sulphuric acid with a blue, and in caustic soda lye 
with a reddish-violet colour, whilst the solution in’ sodium 
sulphide is colourless. It dyes unmordanted cotton bright 
indigo-blue shades from a hath containing sodium sulphide. 
Very similar products are obtained by employing o-toluidine, 
p-xylidine, or methyl- or other alkyl-o-toluidine in place of 
the ethyl-o-tolui<line. — T. A. L. 

United States Patents. 

Yellow Sulphur Dye, and Pr iwess of Making Same. C. Bis 
and A. Mylius, Assignors to Aniline Color and Extract 
Works, formerly J. B. Geigy, Basle. U.S. Pat. 722,630, 
March 10, 190.3. 

FpRMTL derivatives of w-tolylenediamine are fused Mrith 
sulphur . and benzidine. The products are light brown 
powders soluble in hot dilute caustic soda lye or sodium 
sulphide solution, and dye unmordanted cotton yellow from 
a bath containing sodium sulphide.— T. A. L. 

Wool Dye [Azo Dyestuffs], and Process of Making Same. 
M. Kahn, Elherfeld, Germany, Assignor to Farben- 
fabriken of Elherfeld Co., New York. U.S. Pat. 722,716, 
March 17, 1908. 

Tbb diUso compound from o-aminophenol-p-sulphonic 
is combined with 1.6-dibydro^i^pbthalene. The 
product jgivqs vio^t-i^ shades onvWQtoiirpm nojd. bat^, 
whiic^ bjppome deep black pn subspquept treatment with 
chromium impounds. (See Eng, I^t, 18,569. oft49()2i 
this Jiourtial, 19Q8^ d69.)Wr. A. L. / 


W^tfl Dy^ [Ato DyeetuffQ, and Process ^ Mahsm ^amCf 
. iVt. Bahn, BJberfeldi Germany, Assignor, to "Fag^Hn 
fabrjken of Elherfeld Co., New York. (I.$. tat, *$2,7 id, 
March 17, 1903. , 

The diaso compounds from o-aminocresol sulphouic acids 
are combined with 1.5-dihydroxy naphthalene. (See Eiig. 
Pat. 18,669 of 1902 ; this Journal, 1903, 359.)— T. L. ' 

Anthracene Derivatives, a7id Process of Making Same. 
M. Kugel, Wiesdorf, Germany, Assignor to Farben- 
fabriken of Elherfeld Co., New York. U.8. Pat. 722,719, 
March 17, 1903. 

A CRYSTALLINE compouod, readily soluble in boiling 
pyridine, is obtained by oxidising with chromic acid 
l-p-tolylammo-2.4-dihydroxyanthraquinone» — T. A. L. 

Blue Polyazo Dye, and Process of Making Sarne. I. Levin- 
stein and C. Mensching, Assignors to Levinstein, Ltd., 
Manchester. U.S. Fat. 722,860, March 17, 1903. 

A DiAzoTisEi) araino-azo compound is combined with 
benzylnaphthylamine snlphonic acid. (See next abstract.) 

— T. A. L. 

Benzylnaphthylamine - Sulphonic Acid, and Process of 
Making Same. I. Levinstein and C. Mensching, Assignors 
to Levinstein, Ltd., Manchester. U.S. Put. 722,861, 
March 17, 1903. 

A NEW benzylnaphthylamine sulphonic acid is obtained by 
heating together 1 .8-naphthylamine sulphonic acid with 
benzyl chloride. The dyestuffs obtained by combining 
this acid with diazotised ainino-azo compounds are much 
brighter and bluer than those produced from tlie uii- 
benzylated acid. — T. A. Ij. 

Reducing Indigo. B. ^liiller and O. Schwab, Assignor 
to Farbw'erke vorm. Meister, Lucius und Briining, 
Hoechst a/M. U.S. Fat. 723,007, March 17, 1903. 

Indigo in presence of a warm (60"' — 100° C.) sulphite, 
solution is reduced without a diaphragm by the action of an 
electric current. (See Eng. Fat, 5277 of 1902; this- 
Journal, 1903, 293.)— T. A. L. 

Green Anthracene Dye, and Process of Making Same. 
0. Bally, Assignor to Badische Anilin und Soda Fabrik, 
Liidwig.shafen, Germany. U.S. Fat. 723,125, I^lareh 17, 
1903. 

Fakatoluidink is condensed with a halogenised sulph- 
anilino-antliraquinone. The product can be further sul- 
phonated, and the resulting compound in either case dyes 
chrome-mordanted wool green. (See Eng. Fat. 10,8H6 of 
1901 ; this Journal, 1902, 608.) — T. A. L. 

Blue .Sulphur Dye, and Process of Making Same. 
B. llerz, Assignor to L. Cassella and Co., Frankfort 
a/M. U.S. Fat. 723,154, March 17, 1903. 

Phenylaminohydroxydipiienylamine is heated with poly- 
sulphides. The products dye cotton indigo-blue shades- 
fast to washing, acids, and light. — T. A. L. 

Brown Sulphur Dye {^Sulphide Dyestuffs], and Process of 
Making Same. H. Ebellng, Assignor to Kallc and Co., 
Biebrich. U.S. Pat. 723,448, March 24, 1903. 

Amino derivatives of w-tolylene-diamine are fused with 
sulphur and sodium sulphide at 200°— 220° C. until the 
melt has become dry. The product dyes cotton reddislu 
brown, fast to soap and light, and can be diazotised on tho 
fibre. (See Eng. Pat. 22,222 of 1901 ; this Journal, 1902,^ 
1327.)— T. A. L. 

French Patents. 

Dyestuffs \Bulphide Dyestuffs] containing Sulp^r:dsriu.si,. 
from m-Tolylene Diamine / Manufacture of — . Soc. ; 

J. B. Geigy and Co. Second Supplement, dated' July 17, 
1902, to Fr, Pat. 806,655, Dec. 27, 1900. 

Yellow, orange, and brownish - y>elloifr dyestuffs are 
obtained Aismg mono- and diformyl-m-tolylege^-dimiiiDe, 
formyl?o-mtr9Tp-toW»4m$>. formyl-FpHi^o^toli$(4wf i 
with snlphnr imd alkali sulpbidea or with polyp, qlphmea* 
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AuHlHttMIJ 
TU« product, wbteh dye 

Alph,lami,u>.ki,droMphl^^y^ 

AuvHVLderiva.iv.«otp.«.nmo.p.hyd^xy«^^^^^ 

itft homolojrues with ^phenols, or of 

products of p-amioodiphcny following sro of 

^-aminopheooU wlh diphenylM ^ molting 

importance i— P 1 enylammo y ^ r melting at 


acid oomUaea with the oxalic acid to form tn uantnble 
compound — 


CO — Ov 

I ^ 

CO — 


Cr 


< 


0 — CO 


o- 


-io 


whi.l. then acta '^th more oxalic 
equation CrjC^O,, + Hj( jOi - O^ -r Crs(CjO.)3+ 1* « 
Cluomic acid also combiueauith sulphuric acid to form- 


\(> 


-Ov yO 

^CrC 
-O 


-O 




Ncr/ 


\ 


0 — 0 
0 — 0 


s 


ivbicli is much more stable than the •=o"e*pondingM,xahc acid 

172- C. All these products, on orireThut if Indigr hV adXd,'Ta«i“>' “* 

iuwBulphiiie.give blue^ycsjfl^,^^^ ,l,e same °f®'f,J®/'’'^'”oniinff to "the 

in lho86 doriv 0 ^ ev,«;.« fo«tti«auu tn liirht. I pouu<l cun also be decomposed by alkali according to 

equation- ,cr,S,o,, + V-NuOll 

O, i 2Ci(OH)j + 2 NajCit )4 + 4Na.;S(). + SHjO. 


,t.^°cTa;ir;^» 

at 172- C. All “‘.ese products, on h«ung disumrnUhed 
sodi'j 

SoMlmas ^£on" d« " m«. ’ t^r' Fn'l-a*t.'32d.98l* . 
Aug! 25, 1902. , 


chloride'; o7 saltpetre. The consequent .l?werlng iu 
• jQ retard decomposition.^ Ihc. 


tem- 

sK.‘“ cS i 

‘ hiUt rotasriuui chloride «ives the most •‘dhlej;o^«tmu.j^_ 1 

Green Sulphide Avcs/a/f:«>r Co/ton Kalle and Co. i 
Fr. Pat. Aug. 4, 1902. 

itv fusinc n-hvdroxyphcnylthiourea or p-hydroxythiocarh- j 
aniUdr^iri. Sulphur and sodium sulphide, bluish-^cen , 
dvestnffs for cotton are obtained which are ^ery ^ j 

Sig soaping, and light. An 
Thromium siiUs i^rcases the blueness ot the shade. ^ 

Sulphide Dyestuffs s Direct Cidlon — . Kalle and Co. 
Fr. Pat. 323.490, Aug. 4, 1902, 

'1'HF dithioiireas of cerUiiu aromatic diamines, when heated 

with sulphur and sodium sulphide to ‘^'“^‘'''“.‘“‘’ivertaffs 
from lUl)-— 2B0 C., yield substantive sulphide dyestuffs. 
Kor example, m-pheiiylciie diamine dithiourea gives at 
200 ' c. a g?ecnisii olive ; m-tolylene dmmine f 

Ht 200 — 300 C. a reddish-brown, whilht at ^-oO 

the shade obtained is yellowish-brown. 1 • A, J^. 


Mixtures a/——*, 
i'V. geu. mat. col., 


i4oc. 

328,808, 


Monaco Dyestuffs } Manufacture of .Ae“) — 

Anon, des Trod. F. Jlaycr and Co. hr. Fat. 

Aug. 18, 1002. j 

Sbe Eng. Pat. 18,S69 •, this Journal, 1903, 359.— T. A. L. j 

Indigo; Manufacture of fos'Vn' i 

Badische Anilm und Soda Fabrik. Fr. 1 at. 323,977, , 

Aug. 25, 1909. I 

I.XDiGO, its homologncs or analogues, can he converted into 
a'ntono- or dibromo derivative by reacting with bromine on | 
indigo in presence of hydrochloric, hydrobromic, sulpUunc, | 
orpLsphoricacid. Chlorine derivatives can he obtained i 
iu a similar manner. — T. A. L. 

Y-PEEPARING. BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Indiaa ; Oxidation of — , by Chrmic Acid •» Presmet 
jgfoUter Acids. M. Vntd’homme. JUv. gto. mat. eoL, 

,1903. 7, [?«]. 98-100. . . , 

TMiantbor ha. proved that dnriogthe 

adid ' by ahromic acid, o«mie w formed. The ditromic 


The author has also studied the rate 

ehromic acid by an excess of oxalic acid, and the rcaulti 

show that rnthe rate of reduction is ])roportioiial to the 
concentration, (2) the rate of reduction of 
cf chromic acid by a constant quiiiitity of oxalic atiu ai 
cLi^arvolnme is proportional to the weight of oxa.ic 
acid in excess ot the 3 mols. required for the reduction, 
Xd (“) the same as (2) rvhen a constant quantity o 
Xoniic acid is reduced by variable -pianlities of oxalic 
acid. — eJ. McC. 

Chromic Acid ; Oxidising Properties c/ 
with various Acids. (J. Kossel. 

I 1903,7, [7C], 100—10 1 . 

i Tub author hiis studied the oxidisiiig power ot various 
! solutions of chromic ucid und Biilplmnc or oxalic acid 
' orcXloscHiid on indauthrene. Tlici xtciit of ox.da mn 
i ot the cellulose was determineil hv the action 
' Blue which dyes oxycellulose but not cellulose. Ihe 
extent of oxidation of the itidiu.threnc 

denth of the green colour produced. Ihc results snow 
that oxalic acid greatly increases the oxidising power of 
chrU* mtid. whilst to increase the oxidising power by 
means of salphiiric acid, a very large 'f 

acid is rcuuired. llydrofcrrocyamc acid and hydrolerri- 
in iiniil onlv very slightly acct‘lerate the oxidation, 
In^he oxidation^ of indigo ii better while is obtained by 
uriig onlyTxalio acid riiau by using a mixture o' 7xn'..c 

aud sulphuric acids. . , • 

The results arc in agreement with Frud homme s view 
that oxalic und sulphuric acids combine with chromic iuad 
to produce compouuds which give up oxygen more readiiy 
than does chromic aciil itself. — J. McO. 


, and cause 

col., 1903, 7, 


Silhs; Spontaneous Stains which form on ■ 

Corrosion. C. Mamas. Bev. gen. mat. 

[76], 97—98. 

Sisi BY has shown that the red stains which form on silks 
are due lo%odium chloride. Having incu oatally noheed 
these stains in a pattern-book where the wlk had been in 
contact with ink, the author was led to examine the action 
of ink on sUk. Seven inks of different 
exHmined, and it was found that only one, wh ch wM 
entirely free from chlorides, did not give rise 
«tain ^The rate of development of the stain wa* 
d?j:endent on the ouantit/of chloride preent, and thu. 

Sisley's view is confirmed.— J. McL. 

, Enousu Patent. ' 

! r* !»• 71 nnd Scourino of Woollen Fabrics, 

■^^^T’HaWanf London. From A. Elosegui,Tolo*B, Sjm*.. ; 
1 Jjlig. Pat. S69, Jan. 6, 1908. ? 

nnre or mixed woollen fabric is fulled in a ^ 

^gh, 'Shioh^s also adapted to contain the dye-liqwor. 
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The fabric id now scoured if necessary, and then djed in 
the same trough. 

This process has the advantage that the movements of 
the fabric, given by the fulling trough, render the 
penetration of the dye into the fibre more complete. 
(Compare Eng. Pat. 371 of 1003 ; this Journal, 1903, 416.) 

^T. E. 11. 

Ujwited States Patents. 

Textile Material Non-inflammible ; j^roceis of Rendering 

— . W. Warr, Stalc^ybridge. U.S. Pat. 723,088, 

March 17, 1003. 

Textile material is rendered non-inflammable by impreg- 
nating it with a solution of stannate of soda, drying, 
impregnating witli a solution of a titanium salt, drying, 
fixing the titanium by means of an alkali bath or sodium 
silicate, washing, and drying. — T, F. 13. 

French Patent. 

Mordaniintj \Vo(d ; Quick Process of . E. Tung. 

Fr. Pat. 323,316, July 5o, 1902. 

Tub ordinary mordanting agents for wool, bichromate of 
potash or chromic acid, can advantageously bo substituted 
by sulphocyanide (thiocyanate) of chromium (normal 
or slightly basic), or a double compound of it, such us 
ammonium chromi-sulphocyanide. In order to precipitate 
some chromium chromate on the fibre, a soluble chromate 
is added to the b»th aud also a small quantity of nitrite, 
a soluble copper salt, and free acid. The prefieiicc of these 
substances is stated to facilitate the fixation of the dyestuff, 
especially in dyeing with logwood. 

This new mordanting process is carried out at a 
temperature not exceeding 65"’ C,-~E. N. 


VI -COLOUKINa WOOD, PAPER. 
LEATHER. Etc. 

United States Patent. 

Cane i Process of Pleaching . II, Meyer and 

E. Besenbruch, llarburg-on-the-Elbe, Assignors to 
H. C. Meyer, juu., Harburg. V.S. Pat. 722,860, 
March 17, 1003, 

Cank U prepared for bleaching by immersing it in a 
dilute alkali bath (using potassium hydrate, the strength 
is from 6—10 per cent.) at normal or moderate temperatures, 
under varying pre.s.sure8. 

This treatment does not remove the layer of silica from 
the cane, but opens the pores so as to permit the thorough 
penetration of the bleachiug solution. 

The material is then subjected to tlie action of a 
bleaching solution in the usual manner. — T. F. B. 


VII.-ACIDS. ALKALIS. AND SALTS. 

Hydrosulphurous Acid. J. Meyer. Zdts. anorg. Chem., 

34, 43—61. Chem. ( eiitr., 1903. 1, [12], 686—688. 

For the experiments a pure solution of sodium hydro- 
sulphite was prepared from a specimen of commercial 
sodium hydrosulphite containing about 55 per cent, of the 
anhydrous salt. 

Composition of the Hydrosulphites.— Yrom the results 
of analyses of the solid sodium salt, Na3S304.2HjO ; 
determinations of the amount of oxygen required (1) for 
the oxidation of the hydrosulphiie to sulphite (or 
thiosulphate); (2) the further oxidation to sulphate; and 
determinations of the molecular weight by the freezing- 
point method, the author confirms Bernthsen’s formula 
of H2S3O4 for hydrosulphurous acid. 

Reducing Actions of Sodium Hydr^fulphi te, — By the 
interaction of sodium hydrosulphite afiHT potassium nitrite 
in alkaline solution in presence of air, potassium amlno- 
sulpbonate is formed and crystallises out Sodium 
bisulphite is first formed by the action of atmospheric 


oxygen, and this reacts with the potassium nitrite according 
to the equation — 

KNOj + SNaHSOj + H 5 O « 

NH 2 . 6 O 3 K + XaOH 4 . 2 NUHSO 4 . 

By the action of sodium hydro.sulphite on potassium 
nitrite in acid solution, a vigorous evolution of nitrous 
oxide is produced. Ammoniacal copper sulphate' solution 
is decolorised by sodium hydrosulphite. With a small 
excess of the reducing agent, an intense yellow to 
orange coloration is proiluced, due to the separation 
of metallic copper. Free hydrosulphurous acid in dilute 
solution is not altered for some time by cuprous salts, 
lu concentrated solution, the cuprous salt is rapidly 
reduced, with separation of copper, whilst with very dilute 
copper sulphate solution on gently warming, a red solution 
of colloidal copper is produced. The copper hydrosol 
prepared in this manner is free from other colloids 
(see Lottermoser, this Journal, 1809, 703). Solutions 
of other colloidal metals — silver, mercury, bismuth, 
selenium— cau be prepared in a similar manner. 

Behaviour of Hydrosulphites on Oxidation, — The 
reducing action of hydrosulphifes depends on the fact that 
they are first oxidised to sulphites; under certain conditions 
other reaction products, such at sulphuric acid, dilbionic 
acid, and thiosulphuric acid are formed. Oxidation by 
ammoniacal copper sulphate solution proceeds according 
to the equation — ' 

Na.,S ^04 -t* 2 (’uS 04 + 2 II 2 O — 

2XiiHS03 + Cu.4S()4 + H3SO4. 

iJy oxidation with liydrogen peroxide both in alkaline aud 
acid solution, nearly the whole of the sulphur i.s obtained 
as sulphuric acid, a small portion being converted first 
into sulphite and then into dithionic acid. The author is 
unable to confirm Scliiitzenberger’s statement (Bcr., 6, 678) 
that on shaking a hydrosulphite solution with air, exactly 
twice as much oxygen is taken up as i.s reciuired for the 
forraaiioa of bisulphite. He found that tlic quantity of 
oxygen absorbed is always greater than the theoretical 
amount, but remains more or less below double that 
quantity. The excess of oxygen is u.sed in the production 
of a certain proportion of sulphate. On shaking sodium 
hydrosulphite with aerated water, the oxidation proceeds 
chiefly according to the equation — 

H^SjO, -f- O2 4 - H.>0 - ILSO4 -f IL^SOj, 
and to a lesser degree according to the equation — 

2H2S2O4 + Oo + 2II2O =. 4H2SO;,. 

Decomposition of Hydrosulphurous Acid. — The reducing 
power of a hjdrosulphite solution is diminished by 
warming. At 45^ C. the decomposition of the hydrosulphite 
is slow, at C. and 80° V. it begins slowly, then 
rapidly increases, aud finally, towards the end, again 
becomes slower. The decomposition of sodium hydro- 
sulphite by warming probably proceeds according to the 
equation 2X028204 + II2O = NajS^Oa + 2XaHSO;,. 

If hydrosulphurous acid be set free from its salts by 
acids, it decomposes with copious separation of sulphur. 
ISince in the decomposition no sulphuric acid and con- 
sequently no polythionic acids (Bernthsen, Annalen, 
208, 148) are formed, the separation of sulphur must be 
caused by the formation of either thiosulphuric acid or 
of sulphur dioxide and hydrogen sulphide. (See also this 
Journal 1898, 1109 ; 1899, 451.)— A. S. 

Pyrophospkorous Acid. V. Auger. Comptes rend., 
136, [13], 814— 815. 

Water is allowed to act on an excess of phosphorus 
trichloride, and the vapour of the trichloride, volatilised by 
a stream of carbon dioxide, is passed through the resulting 
liquid for 20 hours ; the thick, clear liquid obtained, left 
in a desiccator over fused potash and phosphorus pentoxide, 
gives a moss of crystals having the composition H 4 p) 05 . 
The same substance is obtained by agitating continuously 
for five hours at 30° — 40° 0. a mixture of phosphorous 
acid with excess of phosphorus trichloride. The pyro- 
phosphoroos acid so obtained melts at 38° C., is extremely 
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deliqoMoent, Mid it ml onot eonverted by wmler into 
phosphorous mcid. Probably this character explaios Aumt's 
failure to obtain it in the Iwet way. At 130'' C. it pres 
Mtt phosphine, and at 43^ C. in pretence of phosphorus 
trichloride it yields phosphorus and phosphoric or pyro- 
phosphoric acid— the result obtained by Gautier on reactioK 
with phosphorus trichloride on phosphorous acid. The 
reaction between these two substances only begins when 
the phosphorous acid is slightly moist, or when the 
temperature is raised. — .T. T. D. 

Cyanide of Potastium ; Commercial . A. Whitby. 

Eug. imd Mining J., 1903, 76, [«]. 333. 

Thk author gives the results of the examination of five 
namples of commercial cyanide from four distinct sources, 
with the object of showing how widely the composition of 
sainpies may dilFer, whilst they still show, by the usual 
method, tlie advertised percentage, say, of 98 per cent. 
iJetenniiiations were luaie of the potassium, sodium, 
cyanogen, and carbonates, the following figures being 
obtained ; — 


— 

No. 1 . 

No. 2. 

No. 3. 

Potassium 

Per cent. P«'r cent, 
n-.'i :to-5 

Per cent . 
.30 ‘8 

.Sodium 

4ro 

28- !> 

22*1 

CyanoKcii 

39-4 

.‘tS'S 

.37*0 

Carbonnti'H (t'< > 3 ) . ] 

7-.t 

30 

4*7 1 

Undotormi 110(1 i 

5'(5 

.3-8 

4*8 1 

KCN + NaUN.... 

7S*0 

H.y(i 

83*5 


N\». 4. No. 5. 


45 

11-4 
40' 4 
OM 
•.i‘3 
IU'8 


47 -5 
Til- 2 

Tnu*6 

1-3 

1)S*7 


No. I was in small rounded lumps und powder, very 
<lirtydookiug, and entirely different in appearance, from 
any of the others. The figures show that there is more 
than sufficient sodium to combine with all the cyanogen 
present, whilst even by uniting the bases in the most favour- 
able manner, the inaximutn amount of active cyanide is only 
78 per cert. No. 2 was in the usual irregular masses, white, 
hut with a slight grecriish-blue tint, No. 3 m^us similar in 
appeanince to No. 2, but of a pure white colour. This 
sample, wliich had, however, l»ecn exposed, was guaranteed 
1 per cent. It was heavily charged with sulphides, and 
tlu' author mentions it as a typical example of how adul- 
terated samples are adjusted to comply with ordinary 
re(|uiremcuts. No. 4 was in coarse powder, pure white in 
colour. Tliis is a sample of so-called chemically pure 
potassium cyanide, but, although bought at a very high 
price, contains 11 percent, of sodium, and the impurities 
common to commercial cyanide.* No. .'i is a sample of 
commercial cyanide of 80 <Uum. It was in pure white 
cryatalliue masses, guaranteed 12."» per cent, of potassium 
cyanide. With regard to the importance of the impurities, 
alkali carbonates tend to increase the alkalinity of the 
solutions, and cyauates are eventually converted into car- 
bonates. According to the author, sulphides are of least 
importance; for e.vample. No. 3, which is so heavily charged 
with sulphides as to give a considerable precipitate with 
alkaline lead tartrate solution, has been extensively used 
without complaint as to its effectiveness. In practice, the 
working solutions contain xinc, which precipitates the 
sulphides as zinc sulphide. 

The author considers that, the effectivenei>s of mixed 
sodium and potassium cyanides being accepted, it would bo 
better to adopt the use of sodium cyanide under its proper 
name, an efficiency of at least fjO per cent, of cyanogen 
being demanded ; or if potassium cyauide be used, the 
amount of sodium cyanide allowed to be present shonld be 
limited, merely to control the quantity of inactive bodies. 

—A. S. 

Cyanide ; Impurities in Commercial — . G. Dove ton. 

Eng. and Mining J., 1903, 75, [13], 473. 

The author criticises Whitby's statement (see preceding 
abstract) with regard to the influence of alkfdi salphides in 
cyanide. A sample of cy^ide containing a considerable 
quantity of soluble sulpiddes, yet iu which the cyanogen 
content was high (96—98 per cent as potassium cyanide), 
when freshly dissolved gave a eolation of low extractive 
power, and lu order to bring it up to a normal tfBekmcy, 


the sulphides had to be completely remov^. The working 
! solutions to be re - standardised oontaiued more than 
' sufficient potassium xiuoate to precipitate the sulphides, 
but the precipitate of sine sulphide was found to be as 
injurious as the soluble sulphi<les. Precipitation^ with lead 
salt was attended with the same result. To obtain the best 
! results, it was found advisable to dissolve half a ton of the 
cyanide in sump solution in a small vat, with the addition 
of some slaked lime and the requisite amount of lead 
! solution, and then, when the strong cyanide solution was 
required for re-standardisiug the mill solutions, to draw it 
I off through a filter, in order to completely remove the 
! precipitated sulphides. — A. S. 

Pei'sulp hates f Contrilmtion to the Study o/'— — • 

N. iWugi. Gaz. chim. ital., 32, [2], 383 — ;J92. Chem. 

Centr. 1903, 1, [11], 61G. 

Quantitative Determination of Persulphatet. — The methods 
of Leblanc and Eckardt (this .lournal, 1899, 299), 
(iratzner (this .lournal, 1 900, 27«). and Moudolfo— titration 
of the iodine tet free by persulphutes— arc stated to be 
unreliable. The author usrs an acidimetric method based 
on ihe fact that solutions of persulphates, when heated, 
decompose according to the equation — 

MjS./), + ILG - M.^SO, ^ + (>. 

A weighed quantity of the persulphate is tlissolved in a 
ilefinite volume of cold water, and the acidity or alkalinity 
of the solution deiermined. The solution is ilien boiled for 
20 minutes, cooled, phenol|)hthtde>n added, and the acidity 
determined. In the case of amtnoniiim persulphate, the 
solution is first made neutral and then a known excess of 
caustic 80«la added. 

Action of Persulphates on l^otassium Cyanide. — The 
action of persulphates is similar to that of potassium 
permanganate on potassium (*yani<le. If a mixture of 
monomolecular quantities of potassium persulphate and 
potassium cyanide and excess of ammonia be allowe<l to 
stand for one day in the cold and heated for \ hour on the 
water-bath, potassium cyanale is formed, and is converted 
by the action of the ammonium salt into urea. The latter 
change only proceeds to the extent of TT) per cent, of the 
potassium cyanide jiresent, and this proportion remains 
constant, independently of the amount taken. 'I'he end of 
the reaction can b(‘ recogtiised by the addition of a copper 
suit, and the reaction may be applied to the determination 
of potassium evanid^'. 

Actio 7 i of Persulphates on Silver Nitrate. — If solutions 
of silver nitrah^ and potassium persulphate be mixed, a 
black insoluble compound is formed and nitrous acid is 
1 evolved. The same eompoend is produced if ammonia be 
j added to the solutions, or if solutions of silver nitrate and 
j ammonium persulphate be mixed, but in these cases 
nitrogen and not nitrous acid is evolved, 'fhe black 
1 compound is the unstable silver salt of Caro’s acid, 

I S().^.OAg.O.OAg, and the reaction probably proceeds 
! according to the equation — 

I SAgNOs 4- KjSjO, + HjO ■= 

I AgoSOj 4- KVSO^ 4- llNOj + HNOa. 

; — A. 8. 

! Barium Sub-Salts. Guntz. Coraptes rend.. 1903, 

136, [12], 749—751. 

Whkn calcium chloride is heated with excess of sodium, 
it is reduced to metallic calcium, but with barium haloids 
no such reduction takes place. The author finds that this 
is due to the formation of double suits of the type fiaX, 
NuX, where X represents a halogen. All these salts 
decompose water readily, except the fluoride, with which the 
action is but slow. When heated in a vacuum at about 
700® C. they split up into the barium haloid salt and 
sodium, which latter volatilises. When heated with 
mercury they yield barium amalgam, and with zinc and tin 
the corresponding alloys are obtained ; if heated to rednasa 
in hydrogen or nitrogen, these double salts give barium 
hydride or nitride. The formation of such oompoooda 
explains why barium cannot be obtained by the clectroljsts 
of the doable chloride of bariam and sodium.— T. tl. P. 
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sutler Chloride f StlubUiiff af > preoeuce of 

Salie» B. Fifliiv 6ioz. chim. ital., 32, 

^24--S28. Chilli. Cent*., 1903, J, [11], 619. 

In experimenti4 equivalent ampnntB of mercnriq 
ctiloTicle and silvqi^ juitriate (HgClf ,* 2AgN0ji), it was founds 
assoini)^ tbe ration ^ be qoinplete, that the amount of 
sijver i^loiide remaining dissolved, increases with i&e 
volnipe of the solvent, the quantity being abhut 0*05 grm. 
per 100 c.e. of liquid. The liquid separated from tbe silver 
chloride gives a precipitate with nydraohlorio acid and 
cblorideH, with silver nitrate, and with ammonium nitrate^ 
sulphate, acetate, and citrate ; this points to the fact that 
the silver chloride exists in the solution in a state of 
dissociation. In the reaction between silver sulphate and 
m'ercarid chloride (1 : 1), the amount of silver chloride 
which remains dissolved appears to he smaller* Alkali 
acetates do not further the precipitation of the silver 
chlbHde. The amount of silver chloride precipitated, is 
indreased by adding an excess of either silver nitrate or 
mercuric chloride. — A. l!». 

Lead Tetrachloride; Ammoniacal . Seyewetz and 

Trawitz. Bull. Soc, Chim., 29, [7], 261. 

Peroxide of lead is first prepared by reacting with ammo- 
nium persulphate on lead nitrate, chloride, or sulphate in 
presence of jiotash or soda. This peroxide dissolves 
readily, without evolving chlorine, in hydrochloric acid 
cooled by a freezing mixture of ice and salt- To this solu- 
tion is added the calculated quantity of ammonium chloride 
dissolved in 10 times its weight of water. The yield is 
70 per cent, of the theoretical, against 63 per cent, by 
Friedrich’s method. (See this Journal, 1903, 420) 

—J. T. B. 

Arocnic Sulphides; Action of Hffdrotjcn on , in 

presence of Antimony ^ and on Antimony Sfdphide in 
presence of Arsenic. H. Pelabou. t'oraptes rend., 
136, L'3], 812—813. 

Hydroobn was heated in sealed tubes witli mixfun^s of 
arsenic sulphides and varying proportions of antimony, and 
with mixtures of antimony sulphide and varying propor- 
tions of arsenic, and the partial pressure of the hy<lrogen 
sulphide produced was measured (compare this Journal, 
1903, 383). The results show that (1) Antimony displaces 
arsenic completely from its sulphides when they are melted 
together ; (2) hydrogen, heated with a mixture of arsenic, 
antimony, and antimony sulphide forms hydrogen sulphide 
in proportions which increase with the proportion of arseuic 
iu tbe mixture. — J. T. I). 

Potassium Hydride and Carbon Dioxide; Combination 
between — . II. Moissan. Comptes rend., .1903, 

136, [12], 723-727. 

Ax temperatures lying between the limits — 85^ and + 54^ C. 
absolutely dry potassium hydride and carbon dioxide do 
not react with one another, but in the presence of the trace 
of water vapour given off by ice at —85% combination 
begins and is rapidly brought to completion by the beat 
evolved. At a temperature equal to, or higher than 54° C., 
the perf6dUy dry substances are capable of reacting. Traces 
of hydrogen chloride or ammonia are not able to bring 
about, the combination in the same way as small quantities 
of , water vapour. Similar results are obtained with the 
hydrides of sodium, rubidium, and ctesium.— T. H. V. 

‘ Phosphorus ; Investigations on — . li. Scheuck. 

Ber., 36, [5]» 979. 

Bt boiling a solution of ordinary phosphorus (lOO gmis.) 
in phosphorus txibromide (1,000 grms.) under a reflux 
condenser for 1:0 hours, the author obtained a light red 
modifleatiott of ][^ospborus, coutainin|M«ven after washing 
witk bi^OBibisalphide^'A largo amoum of phosphorus tri-: 
hrotnido,, from the greater part of which it maybe freed^* 
by boiIiD| 3 i with water; The laM traces of phosphorus iik. 
bromide Ate obstinMely retainedi .or are converted into. 


oxy-acids of phosphorus. This' red^ pliosf^rur if '^bn- 
poisoDous, but chemically very active,^ roduoing^ edpper 
salt^, indigo, &cl energetically. The ^colour is darkened 
on beating. Alkalis rapidly dissolve it, with formation of 
phosphine and bypopbosphites, the substance turning black 
during tbe reaction. Organic bases also convert it into a 
black or dark red substance; which on exposure to air 
slowly changes back to the red modification, with efvolutiori ’ 
of phosphine. When ground up with a 50 per cent.*' 
solution of piperidiue in water, a deep red solution and a 
black residue are produced. From the solution acids preci- 
pitate a dark grey body gradually turning yellow, which, 
after being freed from water by boiling with alcohol and 
BubsequeutJy drying over phosphorus pentoxide at 100° C., 
gave the composition : P, 92*32 per cent.; H, 0*59 per • 
cent., corresponding with the atomic ratio 1% : H. Poly- 
meric phosphorus hydrides, one soluble and the other 
insoluble in piperidine, are described. 

The author also measured the potential difference between 
a piece of platinum foil immersed in an emulsion of the red 
phosphorus and another piece of platinum, the upper half 
of which was ])laced in an atmosphere of hydrogen whilst 
the lower half dipped into a mixture of 1 vol. of N/10 nitric 
acid and 2 vols. of piperidine, communication between tbe 
two electrolytes being established by a siphon tube filled 
Avith nitro-gelatin. The potential difference a\:is found tt> 
be 0*168 V, the phosphorus being electro-negative towards 
the hydrogen. — A. G. L. 

Endlish J*atents. 

Natural Soda. ; Treatment of , for Uenderiny Possible 

the Production of Sodium Carbonate from the same, 
entirely free from the Discolouriny Substances contained 
tn the Mate Material. E. Naumanu, Gologne, Prussia. 
Eng. Pat. 6145, March 12, 1902. 

Trona, or similar naturally occurring soda, containing 
sodium carbonate, chloride, and sulphate, is treated with 
sufficient Avater to dissolve the sodium rhloride, and a 
suitable soda solution,” varying in composition accord- 
iDg to defined circumstances, is used to act upon the 
solid residue, to extract the remaining sodium sulphate. 
Adherent liquor i.s displaced by water or by a solution of 
soda. When the solid residue is liable to long exposure, 
it is treated with a small proportion of a solution of sodium 
chloride. OtberAvise, it is formed into blocks and burnt in a 
kiln to destroy organic matter. — E. S. 

Ammoniacal Liquors; Apparatus for the Distillation of 

. G. Wilton, London. Eng. Pat. 24,832, Dec. 5, 

1901. 

The trays or chambers forming the tower aro provided with 
narrow elongated steam openings, which extend nearly the 
width of the tray. These openings are provided with 
baffles or hoods wbrich dip into the liquid, and mud holes 
are providetl in the walls of tbe chambers oppt^site the ends 
of these openings. Two or three of such openings may be 
used iu each tray. The inlet and outlet pipes for con* 
Aeying the liquor between the trays, are of semicircular or 
other convenient form, and are placed on opposite sides of 
the baffle against the sides of the trap's, so that the liquor, 
in passing through the tray, comes intimately Into contact 
with tbe steam Avhiob passes through the bafifie. The.se 
pipes may also have mud holes provided in the walls of the 
chambers to facilitate cleaning. — T. F. B. 

United States Patents. 

Sulphuric Acid; Process of Making . J. B. F. 

Herresboff, Sew York, Assignor to General Chemical . 
Co., New York. U.S. Pat. 722,981, .Murcli 17, 1903. 

SuLPHuaxc acid of the strength which it is desired to t 
obuin, is subjected, iu a vessel provided with a ooolhig ^ 
^ jaeket>'to a current, led ter near the bottom, of snlphurie* 

[ Snhydride, simnltaneoasly ivith the int^uotion 
igeot in such proportion is to maintaki 4lie ^ 

coflstant strength; (Compare Pate.' . 7 19,332 
Jan. 2 7> 1903 ; this Journal^ 1903» i 
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the infet of the Dej;t. ana an rtlally ' 

material. — E. S. ! 

Sui rHi itoi'S aoiil gas BDrtair, or oxygcii, i 

contact with calnlytie substances in . F ^ »nhv<lri<ie 
allow of only s partial conversion into sulphuric annyon ■ i 
The, .SvX"rlea gases are then mixed with cool. or. | 

or with “» gascons medium coiitaiiiiDg a larger proiw io | 

Z Tr Ixygl. th..n the original ""i «« 

into reneweid contact with the catalytic n,aterial.-K. S. 

Nirkel Ores icc. ; Process of Treating J- Jenkius. 

\vllZ S.v. Assignor to W. S. Adams. Wayncsv.lU, 

N.c. U.K. I'at, ;g 3 .l:.^ March 17, 1903. 

In ores coiitainiug nickel and iron, the iron is oxidised, and 

the material is subjected to the action of a 

or <• suitable solvent.” The m.vss is washed 

ami calcium carbonate is adde.1 and f 

precipitate the iron as ferric ® 

solution, nickel is precipitated as sulphide, which 

verted into the oxide, and that, in some cases, into nickel 

sulphate. — E. S. 

Nirkel Orr.i. S,r. ; Procere of Treating- '1 . .Icnkiiis, 

Webster, X.C., Assignor to W. S. Adams, Wayncsv.lle, 
N'.C. U.S. l>at. 7-.’3,l59. March 17. 1903. 

To eontimionsly obtuiu nickel oxalate from "'‘•kclife™"' 
raattrial, such material is acted upon by a concentrated 
acid, and from the solution obtained bv bxjyiating the mas.n 
with hot wiiter. nickel oxalate i^ precipitated by oxalic acid 
1 1 an oxalate, and is converted into oxide. Oxalic acid is 
rt i.ivt red from the filtrate, and returned to the oripiial 
acid solution. (Compare preceding abstract.)— 'K. » . 


Tituiwns Chlorid4>; Manufacture nf ^ , 

Manchester. U.S. Pat. 7‘2:i,217, March 1/, lUOd. i 

TiTANors chloride is prepared by electrolytically treating 
a solution ..f thaiuc chloride in a cell, in which the anode 
and cathode are separated by a porous division, ^hc titanic 
chloride solution occupying tl.e cathode portion, whilst the 
anode compartment contains a dilute acid solution. 

The litanous chloride thus obtained is a i»owerlijl reauc- 
iiig agent } it is lilac in colour, and easily soluble in water 

UiiKNCH Patents. 

Sulphuric Acid; Manufacture of — , hy 

Chamber Process. A. U. Stmville. li. Pat. d23,-.»2, 
July 11, 190*2. 

The receptacles for the acid in the chambers have a small 
outlet into a tank containing a cooling worm, from which 
tank the acid, somewhat diluted W admission of water from 
a tap placed above, is pumped into an incliiied troiigh 
reaching to the opposite side of the chamber, and there 
delivering the acid so as to osUblish a flow. Vanes are 
jirranffed within the chambers to secure up and down 
circulation of the gases. — E. S. 

Dtnitrating Apparatus [Sulphuric Acid'] i R. Evers. 

A. Pat. 82S,?1&7, Aug. I, 19011. 

The appMatus for the separation of sulphuric and nitric 
acids flrbm the mixed acids, consists essentially of • 
* denitrating tower connected to a condensing tower hr 
a vaerieb of long vertioal pi^iesi'4#sdlng fixwr>lli# 
the ‘ former tower to iihe boyom- ^ 
to<wfTa> lu« divided into a.*ser^ »of oha«bePi;j<WW<Vvw4^ 
groups of tubes, ovoid iB'SrOss-seeltoil.iOf whkhvtlief lower 


end* oj.«B raoppo«^e <»‘r«‘>‘'>“-. 

,?0M .0 inXTd M roau.ethe 
from the impulie of the gii***, such 
tbeflowoutwTd. of 
mZelbk. horiiontri t«l>. «t the b.*e 

for introducing heated va^ura or gaac* into the demK^^ 

tower are provided, and the •ulphunc .J*'**^ 

flow, into a concentrating ve».ol. from which the Kteam 
liberated ret unis to the tower. K. 

; Sulphuric Anhydride, Contmt Appara(n$M 

\ f!, dure of Sociotc Vercii. Cbem..cherhabrikei.in 

I Mannheim. Pr. Pat. 328,401, Aug. * , — * ,• u 

i Thk contact material i* platinum ^ 

! urc arrangid, within removable iron ^f*^"**"*** 

: l"”r.nfent;. each group or sK’lrZlf a 

of witlidrawai. without stoppage of the 1"“®“^' 
hiteral closed casing. 

I 94,748, Dec. 12, 1899 ; this .lournal, 1900, 1014. V.. 

i A'itrieAeid! Proress for the Manufacture f/''®"* 

Air]. II. I’m.liug. Fr. Fill. 323,71.0. Aug. 12. 1902. 

To a chamber of lefraetory material. ""'’"J,®* j® 
in whieh a series of arc lights with earhoii poles aie 1”“^® > 
itniospheiic air is admitted, and after it has attained a high 
rreC rc (above that at which nitric oMde cat. he fo med 
IfrTau exist), steam and fresh air are passed -r A®®® 
maTbe replaced by hydrogen or ii gas coiitainiug 
in which case the explosions produced, assist in raising ih 
temneraturo. A system of heiit-regeiicrating compartments 
senarated by a ma-sive block into opposite '''‘“P''’ . 
constructed tlmt the gases “ bo 

through the opposite apertures. Ihc process y 
supplemented by sparking the air.— h. fs. 

Carbonic Arid , Manufacture of by mpneof .dtorP- 

tion [from Oases of Combust, on}. O. A. 

Fr. Vat. 323,.'i5 l, Aug. 7, 1902. 

GvsK'iof combustion are drawn to the bottom of “ 
filled with coke or the like, on to wlvich an .'y* '' 

showered. The lyc, having ahsurbed the carbon dioxide, 
is uZTed into a boiler, in which it is healed underpressure , 
the ^rbon dioxide ret free, with aieam, is used to ?«»“!**« ® 
iLor, and is tlien passed into a cooling ' '*,1' ®^, 

,he steam coudenses, whilst the t 

irredt’otlie^hX All working parts of the apparatus 

lire lubricateil by the lye iiiKtead of with oil.— E. S. 


^wiwonm; sipparatus for ' Osenbriick. 

Fr. J’at. 323,101, July 19, 1902. 
she Eng. Pat. 15,067, July 14, 1902 ; this Journal, 1902, 
1224.— E. S. 

Limck.lns, especially A® 

Fr. Pat. 323,650, Aug. 11, 1902. 

A vai-obisis(i chamber is arranged in the 
UilD. ill which the limestone can be slowly '™": 

Vertical and zigzag gas conduits “f® ‘ ‘ e,,. ,mg 

uart of the wall of the kiln, and receive ‘’‘® 8“*®"^ ‘ ‘ m 
from the calcining process, and convey;^ these to a gM,, 
cbannrf arranged in the upper part o the 

throug^rth*“m8teriXtr^^^ *® 

the water *® “‘gtes^'which “cm regulMed 

JXf ‘JET. r.ti^ ii bl .1 -risii 

X.a a.. <.«.i~i.^w. c. a. 
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In practice, to S50 parts of sodinni, heated in an iron 
ornoible to 250'’ — 800® C.* 150 parts of sodinm nitrate (or 
280 parts of the nitrite) are added by small portions with 
stirring, access of air l^ing avoided as far as possible. If 
the reaction is not complete, the covered crucible is heated 
to the point of fusion of its contents. (See also Fr. Pat. 
321,416, May 26, 1902; this Journal, 1903, 212.)— E.S. 

Calcining and StUphating ; Mechanism for . Soci4t4 

Verein ChemiscW Fabriken in Mannheim. Fr. Pat. 

323,492, Aug. 4, 1902. 

The hearth or muffle of the calcining and sulphating furnace 
is entirely of cast-iron, firmly supported upon a cast-iron 
piece, resting on an iron framework, through the hollow 
axis of which the stirring apparatus is actuated, that 
apparatus also being independent of support from the 
brickwork, which serves only to direct the flames and con- 
centrate the heat upon the muffle. — K. S. 

ym-GLASS, POTTEEY, ENAMELS. 

Glass I Electrical Manufacture of . 

Electrotekn. Tidsskr. C'hristiaiiia, 1902, 16, 177. 

An electrical method of manufacture has been based on the 
capacity of glass to conduct electricity when in the molten 
state. A certain quantity of material is fused in any con- 
venient manner, and an alternating current, either single- 
phase or polyphase, is made to traverse the molten mass. 
The process then becomes continuous, fresh material being 
added to the molten mass, and the fluid glass produced 
run off, caio being taken to leave an amount suilicient to 
conduct the current. — A. 8. 

English Patents. 

Kiln } An Annealing and Direct-Draught Continuous . 

H. de Witt, Brussels. Eng. Fat. 0134, :March 12, 1902. 

The chambers of the kiln are separated by perforated walls, 
and can be isolated by dampers ; or double perforated 
division walls are arranged with a space between them, 
which can be filled, say, with sand. A horizontal grate or 
hearth extends acro8.s each chamber, and is composed of a 
series of refractory bars or slabs arranged with inclined 
passages between them to allow air to pass to the flues, and 
to prevent cinders from falling into the flues. The air enters 
through openings in the roof cf the kilo, and is heated 
before it reaches the hearths by its passage through flues in 
the arcli of the kiln. The gases puss from each hearth to 
a txansversc flue, which communicates with the main hot-air 
flue, the passage to which is coutroJled by dampers, the hot- 
air flue forming a closed circuit. In the continuous kilns 
with double perforated division walls, an additional draught 
flue connects, with suitable dampers, each chamber with the 
hot-air flue; and the transverse flues are connected, by 
suitable dampers, with the smoke flue. — W. C. H. 

Ceranu€‘ Ware; Kiln for Firing . E. de France, 

Haze, France, Eng. Pat. 6381, March 15, 1902. 

The kiln, which is for subjecting articles first to an 
oxidising, and afterwards to a reducing flame, to impart a 
metallic lustre or gloss to them,” has a muffle the walls of 
which are composed of hollow bricks. During the oxidising 
process the combustion gases are drawn through the 
hollow conduits iu the bricks by the chimney draught, the 
rate of flow and direction of the course of the gases being 
controlled by dampers. Openings are also provided from 
the hollow conduits of the bricks into the interior of the 
muffle, from which the reducing gases can pass out into 
vertical flues in the walls of the kiio, and thence through 
pipes into the tmoke-box and chimney. After the glaze 
has been fused by the oxidising flume, the temperature 
in the muffle is allowed to fall somewhat, combustible 
material, rich in hydrocarbons, is feil into the grates, access 
of air is stopped, and the reducing gaaii are caused to pass 
into the muffle by closing the dampers in the flues which 
lead directly into the chimney, and by opening the dampen 
of vertical flues. The rate of flow of the redneing gases 
is slow, owing to the total area of the small openings into 


the interior of the muffle being two or three times greater 
than the area of the openings into the vertical flues. 

—W. C. H. 

United States Patent. 

Earthenware ; Manufacture of — . E. G. Acheson, 

Niagara Falls, Canada, Assignor tu the Acheson Co., 
Niagara Falls, N.Y. U.S. Pat. 722,791, March 17, 1903. 

A NEW method of manufacturing earthenware by treating a 
“body” material with a modifying agent such as tannin, 
and then forming the mass into the desired shape. Such 
earthenware is said to possess increased strength and 
plasticity and decreased absorption of water, and to show 
less shrinkage in drying. — A. G. L. 

French Patent. 

Ceramic Products ; Manufacture of Enamelled or Glazed 
. A. Bigot. Fr. Pat. 323,657, Aug. 11, 1902. 

The moulding and the application of the enamel are carried 
out in one operation, and the article passed through th»i 
oven once. A wet or dry powder of the vitrifiablo sub- 
stance is placed at the bottom of the press mould to a 
suitable depth, and the necessary quantity of ceramic 
material (of burnt earth, faience, stoneware, porcelain, &c.) 
applied as a wet or dry powder. The two layers are then 
pressed, and the article covered with a vitrifying substance, 
and immediately put in the oven. The production by this 
process is also claimed of enamelled or glazed ceramic 
articles, either flat or iu relief, of all shapes and sizes. 

— W. C. H. 

IX.-BUILDING MATERIALS. CLAYS, 
MORTARS. AND CEMENTS. 

Cement for Marble, J. Fninkliu lust., 1903, 155, 

[3], 180. 

Four parts of gypsum aud one part of finely-powdered 
gum arabic are intimately mixed and made into a mortar-like 
mass with a cold solution of borax. The cement sets in a few 
days. For mending coloured marble, the cement may be 
tinted by adding a colouring matter to the borax solution. 

—A. S. 

English Patents. 

Marble ; Artificial , or Marbling. S. Guiuet, J..yon9, 

France. Eng. Pat. 25,736, Nov. 22, 1902. 

The aniliuo or alizarin dyestuffs, or the vegetable dyestuffs 
obtained from wood, &c., geucrally employed to give the 
effect of artificial marble are mixed with a liquid composed 
of, for each kilo, of paint, 1 — 10 grras. of gold size, 250 — 
500 grms. of water, aud 750 — 500 gnus, of sodium silicate. 
This mixture is applied directly to wood, stone, cement, &c., 
and is also applicable to glass, &c., especially if used iu con- 
junction with an alkaline earthy salt (e.g.y barium sulphate, 
lime) capable of forming an insoluble silicate with the 
sodium sili catc. — T. F. B. 

Clay and other Insoluble Matters ; Process of Separating 
.1 — , W. Phillips, Philadelphia, Pa. Eug. Pat. 

28,788, Dec. 30, 1902. 

In order to obtain only the most finely-divided portion of 
the material, the clay or other insoluble substance is finely 
ground and .suspended in water, the resulting liciuid being 
then passed across the face of a nearly vertical stationary 
screen, composed of some fibrous material, e.y., silk, of the 
finest mesh. As soon as the screen is wetted, the fibres 
swell, and the size of the meshes is still further reduced, 
with the result that only the very finest portions of the 
material can pass through the sorecu, on the other side of 
which may be placed suitable deflectors which at once 
conduct the liquid away from the face of the screen. 

— A. G. L. 

United States Patents. 

Silicon, Oxygen, and Carbon ; Method of Producing 
Compounds containing — [Befractory Material], 
£. G. Acheson, Assignor to the Acheson Co, 17.8. Pat. 
722,792, March 17, 1902. XI. A., page 500. 
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Canada, AswgDor to the Acheson Co., riiagara rails, 
N.Y. IT.8. Pat. 722,793, March 17, 1903, 

The material 5s composed essentially of silicon, oxygen, 
and carbon in chemical combination, and may be used, with 
or without a binding axent, as a refractory Iming, or for 
bricks, crucibles, or muffles. It is neutral towards acid or 
basic slags,*' insoluble in molten iron, and unaffected by 
furnace gases. “It is also capable of reacting with 
hydrofluoric acid.*’ — A. G, L. 

Brick,! Making Glazed . W. E. .laquc, Awigaor 

to A. 0. Croxier, both of Grand Uapids, Mich. U.b. rat. 
723,279, March 24, 1903. 

The body portion of the brick is made of cement or 
cementitious material, which is then covered with a layer 
of either silica or a silicate mixed with cement, a flux, ana 
water or else with a solution of flux and a mixture of a 
metallic oxide with cement and silica or a silicate. The layer 
is allowed to set and dry, and is then fired— A. G. b. 

Stone, Artifivial ; Mahinif Cementitious Products or — - . 
W. E. Jaques. Assignor to A. O. Oozicr, Grand Rapids, 
Mich. IJ.S. Pat. 723,281, March 24, 1903. 

A COMPACT porous mass of unset cementitious material, or 
of seven parts by weight of sand and one of cement, i? first 
made of the required form. A cementitious liquid, which 
may also contain colouring matter, is then confined externally 
to the surface of the mass and pressure applied, in order to 
force the liquid into the pores of that mass, after which the 
product is allowed to set and harden.— A. G. L. 

Cement, Acid-proof; C«m/)Oin‘f»on fof' . H. Gnlli- 

nowsky, Philadelphia, Pa., Assignor to W. Maguire, 
Toronto, Canada. U.S. Pat. 723,203, March 24, 1903. 

A FIBROUS material is impregnated with about equal parts 
of magnesium chloride and .silicic acid, and the whole, after 
being dehydrated by heating, is mixed with a basic cement. 

— A. G. L. 

French Patents. 

Marble ; Process for Malting Artificial . K. Bartz 
and E. Benz. Fr. Pat. 323,356, Aug. 1, 1902. 

Silica is mixed with sutticient sodium silicate to give a 
pasty mass, sufficiently liquid to be run into the moulds. 

\ portion of this paste is coloured with suitable colouring 
matter, and mixed with the remaining part of the paste 
until the coloured jxirtion is distributed evenly throughout 
the mass iu the form of veins. . 

The whole is now run into moulds and allowed to set for 
about 24 hours. — T. F. B. 

Building Materials ; Artificial — . A. Seigle. 
Fr.Pat. 323,666, Aug. 11, 1902. 

A w\RM dilute solution of calcium chloride is added to a 
mixture of carefully sifted sand and <|uicklime, whereby a 
plastic mass is obtained, which can be moulded and then 


hardened by steam under pressure. It is claimed that by 
this proeess, net only is the lime completely slaked, but the 
them\o>chemical effect due to the slaking, tends to promote 
the combination of the sand and lime, and also ioorcases 
the plasticity and cohesion of the mixture to an extent 
siifflcient to allow of working the mass. Tho cohesion 
may be further increased by the preliminary addition ol 
powdered calcined calamine, or zinc oxide, to tho powdered 
ijuicklime, from which xino oxychloride is formed on the 
addition of the calcium chloride solution. — W. C. H. 


X.-METALL1IEGY. 

Steel ; Neu) Preliminary Fining Process in connection with 
the Bertrani-Thiel and 7nomas Process. O. Thiel. 
Stahl u. Eisen, 23, 3^6. Cheni.-Zeit., 27, [23], Rep. 79. 

The eflicioncy of the furnace is increased by making the 
process continuous, by the use of heated ore and lime, and 
I employing a series of tap-holes at difterent levels in the 
front and rear cuds of the funmee, corresponding tap-holes 
for the slag being also proviiled. ( )iily one-half the contents 
of the furnace are run off. and an eijual ijuantity of molten 
pig-iron is then added to the remainder, the use of heated 
lime and ore (heated by blast-furnace gas) reducing the 
fining process from 2 — 2.Jj hours to l—lj hours. The 
product can be worked up to ingot iron either in a con- 
verter or in the furnace itself; and all classes of ore, 
minettc, &c., are suitable. The economic superiority over 
the Thomas process is estimated at 5s. The procMss is 
claimed to be particularly suitable where phosphoretlc iron 
is lacking. The silicon, carbon, an 1 one-half the manganese 
are eliminated in an acid furnace, and the phosphorus is 
removed in the converter, the duration of blowing being 
1 diminished by 6J per cent. In tins way pig-irou with 
I ().g — I per cent, of phosphorus can ho used. A yield of 
' 98 per cent, iu comparison with the ordinary Thomas proce.s8 
j is obtained, with a profit of 3s. 6d. per ton of steel. — C. 8. 

t 

I Gold; Volaiility of , in admixture with. Zinc, 

K. Friedrich, Zeits. augew. Chetn., 1903, 10, [12]^ 
! 269—271. 

The author disputes the statements of Grtinhut as to the 
volatility of gold admixed with zinc, and contends that the 
loss of gold observed by the latter in the recovery of zino- 
1 precipitated gold in the MacArthiir-Forrest proces.s is due 
1 to mechanical dispersion of the finely-divided metal by the 
' volatilised zinc. The author bus carried out a scries of 
experiments with alloys of gold and zinc prepared from 
pure zinc and commercial zinc with gold of 998 thousandths 
fine. Some difficulty was experienced in the preparation 
of the alloy, the zinc, when melted beneath a layer of 
powdered charcoal, becoming coated with a film of oxide ; 
the trouble, however, was surmounted by melting the zinc 
beneath a layer of fused potassium cyanide, and sub- 
sequently adding the gold. Alloys were prepared iu this 
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my eoatkining from 8,000 to dl,000’ tlmei to muob zibc 
as icold. 

The aooompanylag table |[;tret the results of 15 experi- 
ments oo alloys of gold with pnre and dommercial tine > 
under rarious conditions of vola&isatioD* 

The heavy loss shown in etperiments 12 to IS is due ro 
the sine having been volatilised by means of the electric 
arc, the process proceeding so violently that visible 
articles of gold and even portions of the alloy itself were 
lown away with the volatilised zinc oxide. The author 
is convinced from his experiments that if loss of gold in 
presence of zinc take place at all, it can only do so 
when the zinc is volatilised with extreme energy, and is 
then carried off mechanically as gold or a zinc-gold alloy. 

— H. F. C. G. 

Manganese ; Technical — . T. Naske and A. 
‘WeStermann. Stahl u. Eiseh, 23, 243. Chem.-Zeit., 
ia7, [25], Kep. 78. 

Thb manganese in ferro-manganese forms carbides 
analogous to those of iron ; but owing to the different 
behn^^our of the two classes of compounds, the determinu'- 
tion of the forms of carbon in these alloys is a difficult 
matter. Manganese carbide, MuaC, is converted by water 
into the hydroxide, with liberation of methane and hydrogen, 
whereas the corresponding iron carbide is only slightly 
deeomp<>sed. In presence of moisture, high-gr^e ferro- 
manganese readily oxidises, liberates a combustible gas, 
and suffers disintegration. 

The authors attribute the gaseous mixture furnished by 
ferro-tnanganese when treated with water, to three 
reactions, one being that already referred to, another from 
the action of water on the metal, and a third from its 
action on manganese nitride, nitrogen and hydrogen being 
liberated. A similar result is obtained by the action of 
acids, except that in this case hydrogen predominates. 

— C. S. 

Cyanide of Potassium ; Commercial — . A. Whitby. 

VII., page 493, 

Cyanide ; Impurities in Commercial -. G. Doveton. 

VII., page 493. 

English Patent. 

Steel and Malleable Iront Manufacture of — — . J. A. 
Hunter, Philadelphia, IT.S.A. Eng. Pat. 28,240, 
Deo. 22, 1902. 

Sbb Xj,S. Pat. 719,117, Jan. 27, 1903 j this Journal, 1903, 
2H.-E. 8. 

^ent . Acid from Galvanising . Works and the tike; 

Treatment of - ; and the Manufacture of Zinc White 

. and Ferric Oxide, H. E. Howard and G. Hadley, 
Kalegowen, near Birmingham. Eug. Pat. 9327, April 22, 
1902. 

See U.S. Pat. 715,804, Dec. 16, 1902; this Journal, 
.1903,. 97.— E. 8. 

.Aluminium f Solder and Fluxes for W. 8hoDe, 

Chester. Eng. Pat. 9340, April 22, 1902. 

The solder consists of tin, 82^ ; zinc, 15 ; and bismuth, 2.^ 
per cent. The flux is an auimoniacal solution of potassium 
nitrate, with or without sodium nitrate. — £. S. 

Alloy or Metal ; New Metallic — , T, W. Just and 
W. F. L. Frith, both of London. Eng. PaL 9696, 
April 26, 1902. 

To prepare the alloy, stated proportions of nickel, lead, tin, 
apd^ainc ^e succesairely added to melted copper in the 
oidex stated, the copper, nickel, and sine being the principal 
constituents. Small proportions pailadium-sedium- 
chloride and of a vanadate are also added, as well as 
aiamiliiium, preferably as a silicate. The alloy is stated to 
have the colour of silver, and not to be affected by the air 
or by sea-water. — E. S. 


United States PATStttE. 

Crucible Smelting- Furnace, O. Forsbach and £. Clerc, 

Millheim-on-the*Bbine. U.S. Pat. 722,831, March 17, 
1903. 

The specification describes a crucible furnace having a 
crucible supported above the giate bars with a jacketed space 
Burronnding the crucible; there is also a receiving-pot 
supported by the jacket above the crucible and communicat- 
ing with the latter, but leaving a slight space between the 
lower end of the receiving pot and the top of the crucible. 
The fuel is fed into the space surrounding the crucible. The 
hot gases from the fuel flow up through the space between 
the crucible and the receiving pot, and pass through the 
material in the receiving-pot before escaping through the 
lateral outlet. (See also Eng. Pat. 22,777 of 1900; this 
Journal, 1901, 481.) — H. B. 

Melting Furnace \_for Steely. F. H. Daniels, Worcester, 
Mass. U.S. Pat. 723,443, March 24, 1903. 

The floor of the main chamber of the melting furnace for 
making steel, curves downwards, forming a melting-basin, 
between which and the exit flue is a bed of fire-bricks 
upon which a series of adjacent water pipes are longi- 
tudinally disposed, constitnting a preheating chamber. 
Over these pipes miscellaneous scrap for the charge is 
impelled by a power-operated charging device. A 
mechanical charger is disposed opposite &e feed door, to 
the preheating chamber, for transferring into it the car 
load of material for the furnace. — E. S. 

Steel ; Process of Producing . P. EyermaDn,'Benrath, 

Dusseldorf, Germany. U.S. Pat. 723,594, March 24, 
1903. 

Sbe Eng. Pat. 15,984, Aug. 8, 1901 ; this Journal, 1902, 
709.— E. S. 

Cast-Iron Alloys [with Nickel'] ; Manufacture of — . 
G. Grunauer, Berlin. U.S. Pat. 723,001, March 24, 
1903. 

Cast-iuon is melted in a suitable furnace, and to the 
molten metal, after tapping off, “ one-half to forty per cent, 
of nickel is added to form the alloy. — E. S. 

Metals ; Separating Precious from Solvent Solutions, 

J. 1*. Schuch, Jr., Cripplecreek, Col. U.S. Pat. 722,763, 
March 17, 1903. 

Thk solution is run into a column or tower containing a 
series of superposed oompartmeuts, the first of which 
contains crushed limestone, to neutralise any free acid, 
the solution then passing successively through zinc, 
wood ashes, asbestos wool or its equivalent, and charcoal ; 
then through zinc shavings, to precipitate the precious 
metals, then through charcoal to act as a filter and retain a 
proportion of the said metals, subsequently through limestone 
to ])recipitate the zinc, tmd then alternately throngh zinc, 
i charcoal, or coke anij zinc,, to effect complete sepai^tiou of 
the precious metals and thorough filtration. — E. JS. 

Ores [containing Precious Metals'] ; Method of Treating 

. F. K. Carpenter, Denver, Col., Assignor to 

J. H. Berry, Detroit, Mich. U.S. Pat. 722,809, March 17, 
1903. 

SiLicious ores containing precious metals C‘ mainly 
silver are smelted with sulphur, copper, and a basic flux, 
the matte produced is roasted, and smelted with a silicious 
flux ; lead is then added, and the mixture, subjected to an 
oxidisioK blast, yields a “ coppery ** litharge and a residue 
containing part of the precious metals. The coppery 
litharge il smelted with a reducing agent for partial reduc- 
tion, so as to produce a bottom or metallic lead; containing 
precious .metal, and coprous oxide, which latter, after 
separation, is reduced to metallic copper. Or the ores are 
** concentrated ” in impure metallic copper, which, after 
mixture with lead, is oxidised, and subjected to the bcfoise- 
described treatment. The *^rich4flag’^ obtained in the 
treatment with a silioibos flux, in the first proccM. is added 
to a subsequent charge of ore. Compare U.S. Pats. 
718^087-8-9, and 718,601, all of 1908 ; this Jonlrnal, 1903, 
147 and 214,— B. & 
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.h. ume Tlie heavieat pulp particUs aw 
SfelfmUcdvrlth' mercury, and the 

-a* withdrawn and concentrated. Means arc 

SroA^d ^oT continuously withdiawing each ot the 
fmnoied lighter strata before contact with ^ 

■Tetof the same 

t'.S. Pats. 705.095, 705,096, 70<,97l and 707 ,j 7-, a I 
1902; this Journal, 1902, 1934. — E. S. 

Metal. [PreWou,.] , 

OiM. S. TriTiok.aapham.Kngland. L.b. Put. . i3,7S<> 

■ March -at, 1S03. 

•Vo the ore such proportious ot dry chloride of 
of tt ferric salt are added, aa may result in the formation of 
ferric hypochlorite and ferric chloride, which will evolve 
Client cWorine.” The use of feme sulphate is claimed, 
“rwell as, generally, a metallic salt capable of acting 
similarly. Compare U.S. Pat. 7oG,36.>, of Aug. 5, • » 

this Journal, 1902, 1141. — K. S. 

Flue Dutt ; rrocest of Reclaiming . 

Sharon, Pa. U.S. Pat. 723,105, March 17. 1903. 

Thk fltio dust, derived from iron ores is liielted with silica m 
a bath within the range of the heat of a 
furnace, applied to the surface, and additional flue dust 
and silica are fed into the bath, below its surface m such 
manner as to maintain an excess of iron oxide. I he sl^ 
fonued by the combination of the iron oxide and sjUcn is 
removed as tlie process proceeds.— E. S. 

Silicated Flue Duet. E. H. Williams, Sharon, Pa. 

U.S. Pat. 723,106, March 17, 1903. 

A ('OMPOsiTiON consisting of uncombined iron oxid^ 
together with a small proportion of iron silicate derived 
r-om sand, binding the oxide into a slag. 8ee the preceding 
iAi>.‘^tract. — E. S. i 

Erkkch Patents. j 

Steel ; Manufacture of , by a Ifew P' ocees of ' 

Gvatluaied Molecularitation, C. Domine, H. J. Miller, , 
and X. Nyer. Fr. Pat. 324,080, Aug. 27, 1902. j 

To produce steel of high quality by ‘‘ a progressive and i 
measured ti^ansformation of the molecular structure of iron* j 
such iron U fhaed in presenee of magnesium silicate with 1 
fluxes from previous fusions. — B. H. ' 

Melting Furnace. L. Keyling. Fr. Pat. 323,286, j 
: - ^uly 28, 1902. 

A PLATE of greater diameter than the mouth of the fafnade, , 
is suspended at a certain distance over it, and jets of water, | 
from a suitably arranged pipt?, are caused to impinge upon 
the upper surface of the plate, in such manner as to 
be projected upwards thence against the sides of the 
upper oontinuation of the furnace. The ascending gases 
necessarily pass , through the spray thus formed, and the 
.water, charged with the dust from the flames, collects in a 
groove, whence it is discharged through a channel.— E. 8. 

rOiZl Fumactfpr Fating MetaU, J. T. Shadfocth, 
Fr. Pat. 328,725, July 22, 1902. 

famaoe eeteptises a vaporising chamber, id which 
the oil is kindled and vaporised} a combustion chamber, 
in which the vaporised oh is bnf nt along vdth sh^ieriiepted 
Nteam and part of the hot chimney gases; and a ipriesof 
chambers, in which are the crucibles or other , reicments, 
isd through which the flames and hot prodiieto of com* 
hnsttott pass.' Tha steain is produced and io^rheated ih 
boiters-amiii^ alodg the sides of the bomDusrion apd 
heating oham^rs, and a return flue from the dUunpey 
to combiorioin chambOf fhrhiahes a ftgnlated j^repm^n 
chimney gases to the latter.— H. B. 


Meted, t Extraetinf ,fiom Ihmr OrM. 

Fir»t Addition, dated July 89. 1908, to Fr, PM. 318,695, 
Aug. 88, 1901. 

Sbb U.S. I’M. 696,469, April 1. 1902 ( thl, 

619. Compare iiIioBng. Pat. al.693, 19W: wd U.Sj™- 
693,982, 1002 ; this Joiirnnl, 1902, 481 and 4ll.< — E. 8. 

Metals ; Separating Mixtures of The Ajax Metal 

Co. Fr. Pat. 323, .524, Aug. 6, 1902. 

Sek Eng. Pat. 17,325, Aug. 0, 1902; U S- Pat- 

707,551, 1002; this Journal, 1902, 1281 and 1185. E. fe. 

Mattes and Crude Metals ; Process and Apparatus fir 

the Industrial Freatment of . H. C. 8. Thofchfn 

and B. do Saint-Seine. Addition, dated Aug. 1902, to 
Fr. Pat. 321,892 of May 24, 1902. 

Tub process described iu the main patent f«ee this Joumal, 
1903, 21.5) and in Eng. Pat. 10,101, May 15, 1901 (this 
Journal, 1902, 862) consists of blowing into or upon the 
charge in a reverberatory furnace Htoam and air, with or 
without sand, &c. The present addition relates to the 
introduction in the tuyt^res used for the blowing, of a central 
valvod tube through which a hydrocarbon, such as a mmeMl 
oil or tar, Is passed into or upon the molten mass, in order 
; to maintain its fluidity. Alternatively, separate and 
independent tuyeres may be used for the hydrocarbon 
injection. The process is stated to be not only available In 
the treatment of nickel mattes, requiring a high temperature; 
but also ia puddling iron and in making steel from cast- 
. iron. — E. S. 

Zinc Ores anil other Subetances containiny Zinc, with or 

without Cadmium , Treatment of . K. KlleMhausen 

and It. W. Western. Fr. Pat. :t84,082. Aug. 6, 1908. 
Sbb U.S. Pat. 7I.'>.771, Pec. 10, 1902; this Journal. 
1903,97. ('oniparc also U.S. Pat. 700,311, May 30, 1903 ; 
' thia Journal, 1902, 978. — E. S. 


XL-ELECTRO-CHEMISTBY AND 
ELECTRO-METALLDRGT. 

(A.>— ELECTRO-CHEMISTRY. 

Electrodes ; Bipolar — A. Brocket and C. L. Bartrillet. 
Zeits. f. Elektrochem., 1903, 9, [»3]* 251—255. 

THE authors susiieiided a platinum plate between copper 
elbclrodes during the electrolysis of copper Hqlphate 
solutions, Wheu a small current was employed, the 
platinum plate was not visibly ^tfeetpd ; bat, on incroM’mg 
the curi^eut sfrength above a certain value, a circular spot 
of copper was depositeil on the side of the pliitinum plate 
fheing the anode arid thediaraeter of the spot increased with 
inor^as^ intensity of the current The edges of the plate 
were unaffected, the current passing solely through ^ve 
centre. By enlarging the plate it was found that the 
current density required became less the more nearly the 
plate fllletl up the whole cross-section of the cell, and Anally 
when the plato divided the cell into two separate compart- 
ments the deposition of copper extended over iU. whole 
surface. The behaviour of aiich bipolar electrodes, both 
soluble and insoluble, is described and discussed.— J. S. . 

Electrodes ; Bipolar — , and Metal Diaphragm. 
H. PanneeL Zeits. f. Blektrochem., 1903, 9, Li3]» 256-r 
260. 

Inbtkad of introducing a metallic plate between the two 
terminal electrodes (see preceding abstract), the author 
employed a piece of platinum wire. At a sufficient enrr^t 
strenih one end of the wire was coated with metalfip 
copper aa4 oxygen was evolved at the opposite end, ip^e 
the interme^ate portion of the wire was not affected. The 
greater fhe current employed the shorter beoonted' lM 

intSSnediate neutral portion, and it if shown that the P,D. 

hkwe^ the ends of this portpu temaina egual to ^ 
decomposition potential of copper sulphates When ^ 
correiS falls below a certain vahie, the whole wire if 
unfffisetM. 
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Supposing that tbc wire is flattened up to form a plate, : 
what was formerly the ends of the wire will now be repre- ; 
seated by the opposite centres of the plate, while the inter- | 
mediate portion of the wire will correspond with the edges, j 
It was shown that the corrent travels preferably round the j 
edges of the plate in the electrolyte so long as the resistance 
of this path is less than the value of the quotient— ^ 

decomposition potenliMl 
current strength. 

The author explains most or all of the peculiarities 
observed by Broebet and Bnrillet from this standpoint. 

The paper also contains the re-sults of a number of 
experiments and some general observations on metal 
diaphragms.— J. S. 

Metals i Anodic Oxidation of , and Electrolytic 

Evolution of Oxygen. A. Coehn and Y. Osaka. Zeits. 
anorg. Chem.i 34, 86—102. Chein. Ceiitr., 1903, 1, | 
[11], 611. 

Thb authors have prepared curves showing the anodic 
decomposition of metals which in normal caustic potash 
solution, cither remain unaltered or form oxides. In the 
latter case, two breaks in the curve are to be expected ; 
the first corresponding to the oxidation- potential of the 
anode metal, and the second to the evolution of free 
oxygen at the oxidised electrode. The following values 
were observe<l : — 


Metal. 

Oxidation- 

Potential. 

Evolution of 
Oxygen at the 
Mtdai or Oxide. 

Gold 


1*75 

Platinum, polished 

. , 

1*67 

Palladium 


l*n5 

Oaduhiim 

0*48 

1-tW 

Silver 

I'lH 

1*03 

Lead 

rio 



U'M 

1*48 



1*47 

Platinum, pl‘^bol^‘^1 


1*47 

Cobalt 

0-85 

I'.Hrt ; 

Nickel, polished i 


1*35 1 

Nickel, spongy | 

•• 

1 1*S8 : 

.. 1 


A comparison of the oxygen over-charge (** Ueber- 
spannung”) with the values of the over-charge found by 
Caspari for hydrogen (see Nernst and Dolezalek, this 
Journal, 1900, 670), shows that the retardation of the 
evolution of gns depends not only on the nature of the 
metal but also on that of the gas. 

A closer examination of the first portion of the de- 
composition curves, shows that in the case of platinum, 
gold, and nickel, a break occurs at 1*14 volts (at 1*08 
volts according tu Glaser), which is not dependent upon 
the nature of the anode metal and does not correspond to 
any evolution of gas. Thus at unalterable electrodes, three 
processes can come into operation : — At 1 * 1 volts, dis- 
charge of the O'^-ions with formation of an oxidising agent 
in the solution ; between 1-28 aud 1’67 volts (in the case 
of the metals examined), discharge of the 0^^-ioos, with 
the formation of free oxygen ; and finally, from 1*67 volts 
to the discharge of the OH'-ions, with the formation of 
ozone. The second process is irreversible. With a nickel 
anode and platinum cathode, no ozone was formed with an 
K.M.F. of over 3 volts. 

By using nickel electrodes in caustic potash solution, the 
electrolytic decomposition of water is accomplished with a 
smaller consumption of energy, than with platinum 
electrodes. 

The authors believe that by making use of the varying 
over-charge required for the evolution of oxygen at different 
metals, it will be possible to perform organic oxidations in 
stages. (See also this Journal, 1903, 166.) — A. S. 

Hydrogen Peroxide i Contribution to the Knowledge of 

— K. Bornemann. Zeits. sdsII|^. Chem., 34 , I — ^^42. 

Chem. Centr., 1903, 1, [11], 615. 

Thb author has examined the electrolysis of N/5 sulphuric 
acid, ttliog an anode of platinised platinum plate, and a 


cathode (generally surrounded by oxygen) of polished 
platinum plate for higher aud platinum gauze for lower 
potentials. At the cathode, the formation of hydrogen 
Iteroxide could be detected from a potential of 0 up to 0*77 
volt, but no trace of this compound appeared at the anode. 
With cathodes which have just previously been heated to 
redness and which are strongly charged with oxy^o, there 
is a high current strength and a relatively small formation 
of hydrogen peroxide, but as cathodic polarisation proceeds, 
there occur concurrently a decrease in the current-strength 
and an increase (up to 100 per cent.) in the relative yield 
of hydrogen peroxide. This is probably due to the fact 
that a platinum electrode charged w ith oxygen exercises n 
greater catalytic action on the formation and still more on 
tbc decomposition of hydrogen peroxide than an electrode 
free from oxygen. — A. S. 

Electrolysis ; Influence of the Nature of the Cathode on 

the Separation of Metals by . A. Hollard. XXIIl., 

page 512. 

Zinc I Electrolytic Separation and Dei rmination of * 

A. Bollard. XXIII., page 512. 

Antimony ; Electrolytic Separation and Determination 
<>/*—. A. Hollard. YXIII., page 512. 

Enolisu Patent. 

Batteries ; Accutnulators or Secondary . 

L. A. Genard, Paris. Eng. Pat. 15,312, July 9, 1902. 

See Fr. Pat. 322,283, 1902 ; this Journal, 1903, 305. 

— G. H. K. 

United States Patents. 

Silicon^ OxygeUy and Carbon ; Method of producing^ 

Compounds containing . E. G. Acheson, Stamford 

Township. Canada. Assignor to the Acheson Co... 
Niagara Falls, N.V. U.S. Pat. 722,792, March 17, 
1903. 

! A SUITABLE mixture containing carbon and silica is heated 
electrically so as to form a product consisting of a chemical 
compound of silicon, oxygen, and carbon.— A. G. L. 

Tiianous Chloride; \_Electrolytic'] Manufacture of 
II. Spence. U.S. Pat. 723,217, March 17. 1903. VII., 
page 495. 

French Patent. 

Fusion by Electricity, P. Gabreau. Fr. Pat. 323.831, 
Aug. 19, 1902. 

The receptacle containing the matter to be fused ia 
arranged so as to receive the heat of one or more electric 
arcs. These arcs may be fixed or movable so as to admit 
of the temperature being regulated ; the movements may 
be helicoidal, linear, or rotatory ; claim is made for applying 
this method to any operation, and for coupling several 
furnaces, also for any means of causing motion to the 
receptacle and arcs. — G. H. K. 

(R)— ELECTRO-METALLURGY. 

Electro-Galvanising. C. F, Burgess and C. Hambueohen.. 
Elect. World and Engineer, 1902, 40 , 41 1 — 416. 

The authors claim the following advantages for the- 
electrolytic method: — (1) Greater uniformity and density 
of the zinc coating. (2) Greater adhesion between the zinc 
and iron. (3) Greater purity of the zinc coatiug.. 

( 4 ) Greater control over the thickness of the deposit. 

(5) Applicability to tempered articles, such as springs, and 
to engraved plates, or screws. (6) Greater economy, a 
saving of 20 per cent on the zinc employed being claimed.. 
Thb disadvantages of the electrolytic process as compared 
with the older process are : — (1) Greater capital outlay, aa 
the plant for a given output must be larger. (2) Grater 
trouble and expense in preparing the articles for the sinc^ 
coating. (3) Greater expenditure on raw tnaterials, as the 
zinc most he purer. 

The authors recommend the use of aluminium sulphate- 
or of ammonia alum with zinc sulphate in the electro 
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lytic bath, and they pat forarai*d the theory that the 
improved deposit of sine obtained by this means is due to 
the wmaratioQ of alaminium ions at the cathode and to the 
deposUion of sine as the result of secondary or chemical 
action. The coating of rinc obtained under such conditions 
coniains no aluminium. — A hi. 

United States Pate.xt. 

Tin from the Surface of other MetaU t Process of Re- 
moving . A. K. Kdion, New York, Assignor to 

II. M. Eaton, Brooklyn. U.S. Pat. 723,197, March 17, 
ltt03. 

Tin-I'LVTK is hciited in a bath of sodium bisulpbate 1o 
t'orm a compound of tin, the bath is cooled and the tin 
separated from it in mctaliic form by electrolysis. 

—T. F. 15. 

Ekkxcii Patents. 

Electric Furnace for the EtcctrometaJhirgg of Iron or of 
its Compounds. TI. llarinct. First additiou, dated 
.Inly 17, 1902, to Fr. Pat. 318,283, FVb. 1, 1902. (See 
this Journal, 1902, I I. '>9.) 

A< conniNo to this addition it is preferable to limit the 
action of the current above tlie slug, properly so called, 
that is, to make it act on the pasty mixture of liquids and 
solids which is above the actual liquid bath — (1. II. U. 

Bra.'ts on Copper Wire or other Copper-covered Metal ; 
Process and Apparatus for the Production of a Thin 

Coating of . H. Paweek. Fr. Pat. 323,90 i, Aug. 22, 

1902. 

CuiM'KR wire is coated with zinc in a “galvanic bath,” and 
after wasliirig and drying, is heated to such a temperature 
as may cause the zinc coating to alloy with the underlying 
copper surface, to form a brass covering. The heating is 
preferably effected electrically by causing the wire to travel 
continuously over a pair of separated rotating spindles, 
connected respectively to op[) 08 ito poles of a source of 
electricity, whereby the portion of wire at any moment 
between the spindles is heated to redness. Apparatus for 
d ungthis is shown, as well as a modified form of apparatus, 
in which the heated wire is cooled by passage through a 
waler-buth. — E. S. 

XII.-FATS. FATTY OILS, AUD SOAP. 

Oils and Fats ; Iodine Absorption of . L. M. Tolman 

and L. S. Munson. J. Amer. Chera. Soc., 1903, 25 , [3], 
244— ’.II. 

Thk authors give a long series of the results of comparative 
determinations of the u)diue values of <lifforeut fats and oils 
by HUbl’s method (3 hours'), Wijs’ method (30 minutes), 
and llanus’ method (30 minutes) (this Journal, 1901, 
1246). From these it appears that in the case of oils and 
fats with an iodine value below 100, it makes but little 
difference which of the three methods is used ; but that 
when the iodines values exceed 100 the difference is more 
pronounced. Thus, in the case of poppy oil the comparative 
values were Uiibl, 134'9; Wijs, 139*1; and Hanus, 
138*4. 

The greatest variations were obtained with mustard seed 
and rape oils, e.g. : — 



Httbl’a 

Wijs' 

1 Hanus’ 


Value. 

Value. 

Value. 

Mustard oil ' 

110*4 

118*6 

116*5 

Rape oil 

103*6 

112*5 

ll0*2 

101*8 

105*7 

105*2 

% . i 

1 100*2 

104*1 

102*8 


The Hanuf figares throagbont the determinations were a 
little closer to the Hiibl values than the Wijs figures, but 
in the authors’ opinion the difference between the two is of 
no practical importance, and they give the preference to 
the Hanus solution on the grounds of its being more 
readily prepared. 


The stability of the solutions does not obviate the necea* 
sity of making blank detennioatioiH, siuco an appreciable 
I error might introduced by a changt of temperature, 
1 owing to the high coefficient of expansion of glacial acetic 
acid. A change of + 1"^ C. ciuses a difference of ± 0*1 1 
o.c. of N'lO thiosulphate solution reqaired to neutralise 
40 c.c. of the iodine solution.— C. A. M. 

! Maize Oil; Is Cholesterol a Const iiueut of 1 A. H. 

I dill and ('. G. Tufts. J. Amer. ('horn. Soc., 1903,25, 

I [3], 231—254. 

I 

I It has been asserted by IIoppo*^Vyler and more recently 
by Hopkins (thi^ Journal, 1899, 1.32), that cholesterol is 
present in maize oil, though melting at 137 ' — 1.37‘’*3 (5., 
instead of 14ii'’ — 117° (‘.like the ordinary cholestero’. In 
order to investijtnte this point the authors have separated 
the suppesed cholesterol by extraciiiig the oil with alcohol 
(9.3 per cent.), saponifying the extract, extmotiog the 
aqueous soap soUiiion with ether, and purifying the com- 
pound h) recrystiilli>iation from ulcohot. In this way 
characteristic crystals could be separated from 50 grms. of 
oil. 

Altogether the aulliors tre itcd about 4 kilos, of maize oil 
by this method, the yield of pure crystals being about 0*22 
percent. When dried at hiO'C. the comjumnd melted at 
138° — 138°*3 (^, whilst when dried in vacuo its melting 
point was l37°-5 — 138° after 18 months the melting 

point had fallen to 128 ° — I, HO' ('. Under th*3 microscope 
the crystals appeared as thin Uininie with pointed ends. 
The acetate melted at 127°* I (f. and the propionate at 
108’’*4 (/. The benzoate crystallised from ether in oblong 
rectangular pUtes melting at 142 — 142° .3 ( f. 

The original compound whmi dissolved in small quantity 
in chloroform and treated with sulphuric acid gave a bluish- 
pink colour, whilst the acid layer remained yellow. In a 
concentrated solution the acid layer was yellow and the 
chloroform blood-red changing to purple. A dilute 8olu» 
tion of the alcohol in acetic anhydride gave a green 
coloration changing to yellow with sulphuric acid; whilst 
a concentrated solution gave a deep bluish-green colour. 

These reactions resemble those given by wool-fat 
alcohols, but differences were ob.served in Salkowski’s and 
Liebermann’s tests. In the former the chloroform layer 
is blood-red with a concentrated solution of wool-fat 
alcohols, whilst the maize -oil alcohol gives a purple colora- 
tion. Id liiebermann’s test th<* maize-oil alcohol in dilute 
solution gives a clear green colour changing to a pure yellow, 
whilst wool-fat alcohol gives a blu'sh-greeu colour ebunging 
to reddish -yellow on standing. 

F'rom the results obtained in the investigation the authors 
conclude that the maize-oil alcohol is identical with the 
“sitosterol” separated by Burian from wheat and rye 
(Mouatsii. f. Cbem,, 1897, 18, 551), and that it is also 
probably identical with Keiuiizer's “ hydrocarotin ” {ibid., 
7, 597). The comparative melting points of the sitosterol 
and its esters from the different sources are as follows : — 



From 

From Maize i 

Hydro* 


Wheat. 

Oil. 

1 

carotin. 



^C. 

°C. 

Sitosteml 

137*5 1 

1 ISS'O 1 

187*4 

„ ai-4'tHtO ! 

124*6 -127*0 1 

I 127’1 

1*27*0 

„ benzoate.... 

115*0-14.3*6 

! 142*0 14-2-5 ; 

144*0 

„ propionate . . 

1U8‘6 

1 ■108*4 1 

1 1 

*• 


— (;. A. M. 


Betasterol. A. Kumpler. Her., 1903, 36 , [5], 975—976. 

l*iiK unsaponifiable portion of the fat of the sugar-beet 
consists of a cholesterol, with specific characters, to which 
the author gives the name of betasterol. It is extracted 
from the saponified solution by means of ether. Betasterm 
has the same composition as other cbolesterols. It 
resembles these also in its colour reaction with chloroform, 
ferric chloride, and hydrochloric acid, also in that with 
nitrie acid. Its behaviour towards solvents also rosemhlet 
that of other cbolesterols, and in carbon bisulphide solatiou 
it combines with bromine by addition. Bstas^rol diflen 
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frotti (^lier cbolesterols in bebfc optic&lly inactive ; it 
isi^talliieft from its solutioos in ether mixed with rectified 
fpirit in the form of anhydrous, branched, and starry 
needles ; when the ethereal solution is evaporated slowly, 
arborescent deposits are formed on the walls of the vessel. 

The colour reactions with strong sulphuric acid also 
differ somewhat from those of other cholesterols. A 
chloroform solution is coloured reddish-violet, whilst the 
acid lajrer becomes blood-red ; the addition of a little Water 
decolorises the chloroform solution. A solution in acetic 
anhydride is coloured dark violet-blue by sulphuric acid, 
the colour being instantly changed into brown on the 
addition of water. When sulphuric acid is added to a 
solution in light petroleum spirit, the acid layer is coloured 
brownish-red with a faint green fluorescence. 

The l)ebaviour of hetasterol on repeated melting and 
re-solidification is peculiar ; when melted for the first time 
it fused at 117® C., the second time it melted at 1 12"" C., 
and the third time the melting point was lowered to 98® C. 

— J. F. B. 

Sitosterol, a Possible Test foi' Maize Oil. A. H. Gill 
and C. G. Tufts. XXIII., page 513. 

Glycerin ; Volatilisation of , in Steam. M. Nicloux. 

XXIII., page 514. 

English Patent. 

SoapAike Remedy from Fresh Water Lime Stone [Tuff- 

stone] ; Process* for Manufacturing . W. Fischer, 

Alt-Buchhorst, Germany. Eng. Pat. 28,717, Dec. 29, 
1902. 

A MEDICINAL preparation for skin affections is obUiined by 
** treating lime at an elevated temperature with fats or fatty 
acids/’ so as to form a soap “ containing the organic con- 
stituents ” of the limestone, — A. M. 

French Patents. 

Waxes; Eu traction of , bg means cf Carbon Bi- 

sulphide. J. Bounefoux and P. A. Meynieu. I‘'r. Pat. 
828,303, July 80, 1902. 

RESintTES from pressed wax, &c. are treated with carbon 
bisulphide, the solvent being distilled off from the extract 
in a current of steam. — C. A. M. 

Glycerin from Spent Distillation Wash ; Process of 

Extracting . E. A. Barbet. Fr. Pat. 323,373, 

July 19, 1902, 

The spent wash (vinasses), e.g. from beet-root, is concen- 
trated to 30'^ — 40^^ B., and cooled in a current of air, after 
which it is mixed with 96 ptT cent, alcohol and subjected 
to osmosis. The glycerin readily passes through the 
paichmeiit paper, whilst the other constituents, which are 
only slightly soluble in alcohol, remain behind. In this way 
an alcoholic liquid containing 10 per cent, of glycerin is 
obtained, and the residue of glycerin left after distillation 
of the alcohol contains only a very small amount of 
impurities. 

Claim is also made for the simple addition of strong 
alcohol to the spent wash, but the glycerin carried to the 
surface is not so pure and the process more costly than that 
described above. — C. A. M. 

Xni-PIGMENTS. PAINTS ; RESINS. 
VARNISHES : INDIA-RUBBER. Etc. 

(/!.)— PIGMENTS. PAINTS. 

French Patents. 

White [Pigment] intended as a Substitute for White Lead 
and Zinc White. Qu6ria and Meynet. Fr. Pat. 323,242, 
July 5, 1902. 

Tan use of asbestos as a bSsls of a white paint is claimed^ 
The asbestos is thoroughly dried, powdered, and mixed 
wtth 'bme, barytes; ot any other suhstanee which will give 
increased body.*’ — M. J. S. 


Copper Slag containing Zinc and Barium j Utilisation of 
— . F. BrOnjes. Fr. Pat. 823,272, July 2$, 1902. , 

See Eng. Pat. 16,272, July 22, 1902; this Journal, 1902, 
1286.— E. S. 

(R.)— RESINS, VARNISHES. 

English Patent. 

Ornamenting Metallic Surfaces ; Method and Means for 
. C. Manners, Mansfield, W. H. Reddan, Mans- 
field, and II. G. Schumann, Xew Southgate. Eng. Pat. 
27,530. Dec. 13, 1902. 

The decorative medium (paint, varnish, &c.) used to 
ornament metals, is mixed with copai varnish, in the pro- 
portion of 1 part by weight of copal varnish to 64 parts of 
the pigment. 

This mixing renders the paint, &c. proof against the 
action of acidi used in ** frosting ” the metal, which can 
therefore be done after the application of the paint. 

— T. F. B. 

French Patents. 

Printing Ink and Varnish . A. G. Wass. Addition, 

dated June 28, 1902, to Fr. Pat. 322,398, June 20, 1902. 

See Eng. Pat. 6061, 1901 ; this Journal, 1909, 1032. 

— M. J. S. 

Enamel Varnish. Briclot. Fr. Pat. 323,548, Aug. 7, 1902. 

A mixture of 2 kilos, of copper and 2 kilos, of brass 
filings is treated with nitric acid, the action being stopped 
belbre complete solution of the metal has taken place. The 
metallic residue is then withdrawn from the liquid, washed 
with strong eau de Javelle and then with water. Iron turnings 
j (2 ’.5 kilos.) are treated with sulphuric acid in the same 
I manner, and the residue is washed with ammonia and with 
water. The products are dried, sifted, ground with benzine 
and linseed oil, then enclosed in a bag and placed in a 
boiler containing linseed oil which is ‘'heated to a very 
high “ temperature.’' The metallic compound is absorbed 
by the oil, and the product is the ‘‘ metallic base ” of the 
varnishes. For these, two formulas are given. They 
consist of bitumen dissolved in linseed oil, phenol, petro- 
leum, oil of turpentine, and a small proportion of the 
“ metallic base,” and are coloured with lampblack, with the 
addition, in one case, of a resinate of iron, or copper. 

— M. J. S. 

Linoleum ; Manufacture of , Mottled throughout its 

entire Thickness. Soc. Bremer Linoleuinwerkc-Delmen- 
borst. Fr. Pat. 323,485, Aug. 4, 1902. 

In the ordinary process of making linoleum, canvas, covered 
with the powdered linoleum compositiou, is passed borizon- 
lully between compression rollers, one above the other. 
With this arrangement, the surface layer of the compressed 
composition undergoes greater displacement in the direction 
of travel than the layer in contact with the canvas hacking, 
so that coloured particles of composition, which are drawn 
out into streaks, do not produce uniform marbling through 
the whole thickness. This difficulty is obviated by arranging 
the rollers side by side, and feeding both the backing and 
the composition from above.— -M. J. S, 

(C.)— INDIA-RUBBER. 

Boasanga-Sap ; Coagulation by Means of . 

C. O. Weber. Gummi-Zeit., 1903,17, [26], 565. 

The statement in the first number of the “ Moniteur de 
Caoutchouc,” that the white colour of Lopori, Equateur, 
Huki, Lulonga, Ikelemba, and Sangha rubbers is due to the 
coagulation being effected by Bossanga-sap, is erroneous, 
the whiteness being distinctly traceable to moisture. 

Henriques examined a sample of this sap and found 
acetic acid to be the only coagulating principle present. 
The success attending its use where other organic and 
inorganic acids failed, was owing to the acetic acid being 
present in very small quantities in the sap ; a very dilute 
solution sufficing to p^uce coagulation, where often an 
mjadioious use of highly concentrated acids will fail. 
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Unitkd States Pateet. 
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March 17, 190;^. ! 

S.E EnK. Pal. 8084, April 7, 190i ; thU Jounml.mS, 429. ; 
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XIV —TANNING : LEATHER. GLUE. SIZE. I 

EsoiiaH Patkjit. ! 

Ena Pat. 2:»U;l, Juii. 28, 1902. i 

So : of various sfrength, or by puro 'voter uccordmg 
to the decree of exhaustion of the bark, fhe-e '>< '«'”• 
Iner t> reolating for a suitable distance are u birled oi t ] 
cei.tr^fueally and passed back to an upper section of t « 
dVuu. or refnoved if of sutlieieut strength. The exhaus^ 
bark removed from the base of the drum, h or mati rial, 
lhat are not readily extracted, a series of cylindrical drums 
worked on ii similar jriticiplo is employed.— It. b. .I- 

United States Patent. 

rannma /Voce.w [«■•</' Titanium]. M. C. Lamb, London. 
Assignor to P. Spence and Sons, Ltd., Manchester. U.. . 
Put. 722,857, MurcU 17, 1903. 

SBuEng. Pat. 11,902, May 30, 1901 ; this Journal, 1902, 

1286.— H l4. J. 

IV.— MANURES. Etc. 

yitrijieatwn ,• Studio in — . CL S. Praps. Amer. 
Chem. J.. 1903, 29, [3j. 22.')— 241. 


'i'liE following eonclnsions are drawn :— (1) Ihe number of 
niinfving organisms iti a given soil varies according to the 
conditions to which tho soil is exposed. <-2) The activity 
of the organisiiis is periodic, a perioil of rapid nitrification 
being nriceded and followed by periods of con.parat.ve 
inactivity (3) The inoculation intensity of a soil provided 
with nitrogimous matter, that is, its power lo induce 
tiitrificatioii ill a sterilised soil, increased witli the time 
during the wliole course of the experiment. (4) The 
nitrifying bacteria probably multiply continuously 'L'ri.t'fi 
un iiioculutiou experiment, but there are periods in which 
they nitrify very little. (5) It is possible to ffrcatly 
increase the inoeulaiing power of a soil. (6) The dirtereiice 
in the nite of nitrification of cotton-seed meal and ot 
ammonium sulphate in ditferent soils is due to a difference , 
in the organisms in tlie soils, since the same difference'? are i 
hhown ill the same sterilised soil inoculated with different ] 
nitrifying soils. (7) There are two groups of nitrifying | 
organisms in soils, one of which nitrifies cotton-seed moEl . 
more readily and the other ammonium sulphate. The . 
relative numbers of one or the other group can be increased 
by growing the organisms in a soil containing cotton-seed 
meal or ammoniuiu sulphate. (8) Four groups of 
organisms take part in nitrification ; those which convert 
organic matter into ammonium salts, those which convert 
ammonium salts to nitrites, those which convert nitrites 
to nitrates, and those* which convert organic matter to 
nitrite.s or nitrates. ('.») In order to compare the. relative 
value of the medium which different soils offer for the 
growth of nitrifying organisms, the soils to be compared 
must be kept under the same conditions, and each soil must 
contain the same number of nitrifying organisms, of the 
same degree of activity.— A. b, 

Enoluh Patent. 

Sewage Sludge, Treating ~ — , for the Production of 
Afamirc. B. EngUuA Eng. P»t. 602l,MiU«h 11, 1802. 
XVIir B., page 508. 


XVI.— SUGAR. STARCH, GUM. Etc. 

Sugar SiJutioue; Behaviour of P,^c and Impure 

tiptaled Concentration. H. <;1iui»mmi. /.clth. \ereiM 
deutsch. Zuckerind., 1908, 53» 3:i3 34*l. 

In experiment, arranged for the determiimlioii of the 

boiling point of sugar solutions, it 'v*'! 

syrups an.1 molasses after repeated hoihngs oould no 

longer bo concentrated to the same water 

under the same external eoiiditions. This hohiuiour 

seemed of interest and of sulHcieut iraportanee to deuiM.l 

eloser investigation, especially as on the largo scale iWs 

fre-iucntly remarked that some syrups Ixiil to string ijroof 

for jelly ing with difficulty. This difficulty has never been 

cleared upV hut has been attributed to viscosity, engen- 

dered by the lu'tioii of heat uud non-sugar. 

Kxperiiueiits were raude by boiling in tlie open air in a 
iiukcted copper vessel with Bteuin at ttiree atmonphcre* 
pressure, and a temperature of 144’ C. Tlie ^ 

the boiling syrup being thus higher than when boiled in the 
usual vacuum pan wmil.l probably render the phenomena 
mori' marked. A coil of piping perfornte.l with fine holea 
introduced dry open steam to ensure regular circulation 

1 of the boiling syrup. . p 

The pure solutions of sugar contained -5 per cent, or 
water, the molasses 20 per eent., and after each concentra- 
tion they were again diluted to tlu‘ saiuo strength. 
molasBcs was boiled the first time, it concentrated to 10- o 
per cent, of water and the highest boiling ]»oiiit reached 
was 127’’ ( or 17^ lower than the steam used. After six 
biiiliiigs the boiling point rose to ““'y ^ 
centiige of water being 13-25. In cnih omio the heat was 
continued for 10 minutes without further rise of temperature. 

First drainage nvrups and first maBseemte showed a tall 
in temiierature of ’23 to 29 and 20 to 27 degrees respee- 
lively after repealed boilings. Thus although the molasses 
is a’ less pure product, it, concentrated more easily than 
these syrups. The iion-sugars cannot therefore he the only 
or the most important cause of the increased dilhculty of 

concentration. n* i u 

Solutious of pure sugar made alkaline crystallised ewh 
time they were boiled, a neutral solution of sugar also 
crystallised at 133° Ck at the first boiling, but not after- 
I wards. On the seventh boiling the temperature reached 

"^^The differences in analysis before and after tho experi- 
ments lay within exi)erimental error, hut in some solutions 
the diffei^iiee between the direct and inversion polarisation 
became greater after boiling. TMio viscosity is practically 

'^°A^^treatmeut of the medasses with lim?i and saturation 
with carbonic acid and sulphurous acid had no influence on 
the boiling, lu all cases the loss of alkalinity was so 
small that the consequent alteration in composition can 
scarcely be regarded as ihe cause of the increased dimculty 

The results also indicate the necessity in practical boil- 
ing of inaiutHiniug a sufficiently high pressure ot steam lor 

The^apparatus was also used to aacertain tho difference of 
temneraturt of boiling water and solutions of common salt 
(28 per cent.) and calcium chloride (3.5 to 63 per cent.) 
Irom that of the steam used. These gave 6 7,4 7, 

and 2° -6 to 4° -0 respectively. The fall of temperature is 
therefore less for salt solutions than for water, and much 
less than for sugar solutions. This result may serve to 
explain why molasses with higher salt 
trates more rea<lily than the purer drainage syrups m 
which the action of sugar and organic 


Cane Sugar Syrups i Viscosity of 

Geerliffs. Mederleelingen van net proefstatlon y(^T 
Buikernet in West Java “ Kagok te Pekalongan [60J, 
1 — 19. Chem. Centr., 1903, 1, [UJ, 674. 

The author has determined the viscosity, in the Bngler 
viscosimeter, of a large number of cane-sugar sjrrups \ as 
the direct examination of undiluted molasses pfesents soma 

s 2 
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difficulty, Buinples of artificial molasses were prepared, 
couftistioir of mixtureit of saccharose, invert siicar, potas- 
sium acetate, calcium chloride, and water. Experiments 
were also made to determine which constituent has the 
greatest influence on the viscosity of the syrups. It was 
found that the viscosity of molasses depends in the first 
place on their parity and on the temperature, but also 
in no small degree on their content in gummy matters and 
decomposition-products of glucose upd similar substances, 
and on the presence of finely-divided solid matter, yince, 
on the one hand, to obtain a good separation of the syrup 
from the sugar, the viscosity of the former should be as 
low as possible, whilst on the other hand, for a high 
yield of sugar, the syrup must contain only a small propor- 
tion of the latter, which is a condition favourable to high 
viscosity, the aim in practice must be to obtain a syriip 
which, whilst not too viscous, contains as small an amount ; 
of suijar as possible. The presence of gumm 3 ' matters, of ' 
accidental impurities, of decomposition products, and of | 
minute crystals of sugar, must ho guarded against, and care ! 
should be taken that the viscosity of the syrup is depen- ‘ 
dent, as far as possible, on natural cau>es. The tempera- j 
ture during centrifugalisation should never full to 40*^ C. : 
or below, the outside limit permissible being a temperature j 
of 45'^ C. in the drums — A. S, 

Inversion [Suyar'\. C. Kullgren. Zeits. Verein.s deutsch 

Zuckerind., 1903, 63, [56C], 344—362. I 

The hydrolysis of inorganic salts of strong acids and | 
feeble bases has been preferably determined by the inver- 
sion of sugar. As most salts liberate very small quantities 
of H ions, it is necessary to work at a high temperature 
(80® to 100® C.), at which temperature inversion proves an 
excellent indicator. 

But inversion by heat alone gives an evfi* increasing 
inversion coefficient. The same relation holds for most 
salts. This has been explained by stating that cane sugar, 
and still more, invert sugar, act as acids. This explanation 
proved inadequate. 

Fresh experiments showed that in inversion by heat 
alone at 100® C , a decomposition of the invert sugar 
occurred whereby acid was formed, the concentration of 
which is proportional to the quantity of invert sugar. An 
equation can thus be formed for the rate of inversion. The 
subsequent (increased) part of the course of inversion 
follows this equation very well. The inversion is started 
by the H ions of water (and of cane sug«r). The upper 
limit of the degree of dissociation of water at 100® C. may 
be deduced therefrom. 

In inversion by salts acids are also formed, and the 
course of inversion thereby accelerated. The more hydro- 
lysed the salt is, the smaller the relative increase of the 
inversion coefficient. — L. J. de \\. 

English Patents. 

Charcoal^ specially applicable for use in Decolorising and 
Purifying Saccharine and other Liquids; Production 

of . C. A. Hulse, Pari.s. Eng. Pat., 7,1 19, March 24, 

1902 . 

Wood or similar material is heated with sulphuric acid to 
a temperature not exceeding 200® C., and the charred mas.s 
washed and dried. When spent it can be revivified by 
treatment with a smaller amount of sulphuric acid, and it 
has the advantage over bone black that it can be used in 
acid solutions.— Cl. A. M. 

Sugar ; Extraction and Instantaneous Crystallisation 

of yfrom any Syrup, in Free Air and by Pefrigeration, 

in Sugar Factories and Refineries. J. V. P. Lagrange, 
Paris. Eng. Pat. 21,454, Oct. 2, 1902. 

This process consists in the instantaneous crystallisation in 
air of a supersaturated syrup. The syrup is prepared in a 
vacuum apparatus or an open boiM^, and is gradually 
concentrated until the temperature rises to 1 10® — 1 15° C., or 
even higher, according to its sugar content, and is then 
poured into a jacket^ pan or boiler A, provided with 
agitatoi's BB*, a thermometer M, inlets F and H, for water 


and steam respectively. Sugar, preferably powdered, is 
then introduced into the syrup under ordinary pressure, so 
that a supersaturation of the syrup takes place. The syrup 
is then ^ igorously agitated and cooled by a stream of cold 
water running through the jacket of the pan, which is shut 



off at the inomcait of niiiniiig ofT. By a similar process of 
supersaturation, agitation, and refrigeration, the greeir 
syrups can be transformed into an inferior crystallised sugar 
suitable fov consumption. — T. H. 1*. 

Unitkd States Patent. 

Vacuum-Pan [.Suyo'r]. J. Lang, M. Blake, and U. II. Smart, 
all of Greenock, X.B. U.S. Pnt. 722,519, March 10, 
1903. 

See Eng. Pat. 1 1, SI 2 of 1902 ; this Journal. 1902, 1189. 

— R. A. 

Fuench Patents. 

Refined Sugar ; Process for Worhing . II. l*assburg. 

Fr. Pat. 323,290, July 29, 1902. 

See U.S. Pat. 713,916, Xov. 18, 1902; this Journal, 1902,. 
1516.— T. H. P. 

Limekilns, especially for Sugar Works. P. Morlgat, 
Fr. Pat. 323,6.50, Aug. 11, 1902, VH.,page 495. 

XVII.-BEEW1NG. WINES. SPIRITS. Etc. 

Polysaccharides ; General Laws of the Hydrolysis of „ 

by Enzymes. E. Boun^iuelot. Comptes rend., 1903, 136 
[12J, 762—764. ' 

The author enunciates the following propositions : — 

(1) The different ether-like compounds formed by the 
condensation of two molecules of dextrose with the elimina- 
tion of one molecule of water require each a separate 
enzyme to re-convert them into two molecules of glucose ? 
thus maltose, trehalose, gentiobiose and touruuose are 
hydrolysed by maltase, trehalase, gentiobiase and touranase 
respectively. 

(2) The same holds for the compounds formed by 
dextrose with other monosaccharides, for instance, sac- 
charose, lactose, and inelibiose. 

(3) The enzymes which hy'drolyse the hexobioses in the 
free state do not completely decompose hexotrioses, formect 
from these hexobioses and a molecule of a monose, but 
give one moleculo of a biose and one of a monose ; thua 
with inyertase, gentianose yields levulose and a biose. 

(4) Similar considerations hold for higher polysao* 
charides, the number of enzymes (not necessarily aU 
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different) reqnired for the complete hydrolybis of these j 
being less by one than the number of condensed hexose | 
molecules present. | 

(5) Further, in the hydrolysis of the polysacchmidcs, : 
the ensymes most act succe!>Hi\'ely and in a dciiDite order. 

— T. H. V. 

Barley ; Influence of Bleaching Potrder on the Germina- 
ting Power oj . Khrich. Dcr Bierbrauer, 1^03, 

112} through Woch. f. Brau., 1903, 20 , [U], ItiS. 

The author communicates a further series of results of 
experiments on the effect of a solution of bleaching powder 
in the steep waters on the germinating pot\er of barley. 

The previous experiments were made by steeping the 
barley lor 24 hours in a 1 per cent, solution of bleaching 
powder, and the effect on the germination was found to be 
injurious. 

In the present series, the barley was steeped for 12 hours 
in water and for 1‘i hours in a 1 f)er cent, solution of 
bleaching powder. Thirteen samples of barley were tested ; 
in seven eases the blt'achiug powder was practically 
without induence, in five cases it was favourable, and in 
one case it was injurious to the {terminating power. 

— J. F. B. 

Fermenting Tune ; Comparutire K.rperimenia with — , 
coated tcilh Taajuer, J*i(ch, Biusseia “ Pcchlachf’ and 
Paraffin. F. Smits. Zeits. ges. Brauw., 190.3, 1G9 ; 
through Woch. f. llrau., I9o:i, 20 , [HJ. lf)2-“163. 

The author had three fermenting tuns coated infernally. 
No. 1 with lacquer, No. 2 witli ordinary pitch, and No. 3 
with Brussels “ IVchlaek.” Comparative feinientations in 
the three tuns took different courses. Ferraenfation started 
earliest in tun No. 3, next in No. 2, and last in No. I. In 
No. 3 fun the fcrmentaiion w.as more intense and far more 
cooling water was necessary than in tiu- oilier two. The 
“break” of the yeast in No. 1 was excellent, in No. 2 
there was no “break,” but in No. 3 the condition of the 
yeast was far worse. Fermentations in tun No 3 always 
showed attenuations from .') to H per cent, liigher than in 
the other tuns. In tact the characteiistics found in the 
ca'>€ of tuns coated w’ilh Brussels “ Fecliluck ” are intense, 
ho" fermentations, alseiice of “break,” tuibid beer, high 
attenuations, detieiency of “ body.” Subsequent experi- 
ments with paraHined vats gave ju«t the same results as 
tliose with the “ Fechluck,” and U is remarked that the 
latter contains parafliu. The cause of these results is 
attributed to the smooth nature of the surface imparted by 
“ Fechlack ” and paiatHn, and this is in accordance with 
the observation tliat attenuation is 'always higher in freshly 
lacquered vats than in old ones. The differences recorded 
aboA'e were almost eliminated hy adding a little sterile sand 
with the pitching yeast and some more when fei mentation 
first started. When the paraffined tun was cleaned and 
recoated with lacquer it still retained its peculiarities for 
some time; the paraffin penetrates into the w'ood and 
subsequently mixes with the freshly applied lactiuer. 

On the whole, the author gives a decided preference to 
lacquer over pitch ; the high temperature at which the latter 
is applied damages the pores of the wood ; beer deposits 
are leas easily removed from pitcht'd tuns than from 
lacquered one.«. — J. F. B. 

Beer ; Conditioning of , Ify Cashing with Yeast. 

K. Buffer. Woch. f. Brau., 1903, 20 , [14], 183. 

The author recommends cusking up the beer with yeast in 
preference to “ Krilusen ” in the lager cellar. In order to 
obtain satisfactory results, however, only such beers should 
be casked with yeast which have already been ttored in the 
cellar for some time and which are not fully attenuated. 
With short cellarage, cashing with yeast is of no advantage, 
as the corbon dioxide in such beers is not so firmly fixed 
as in older beers and consequently the “ head ” is not so 
permanent and the flavour is not vntficiently cleau. In any 
ease beers casked with yeast require a longer cellarage than 
those treated with “ Kr&useu ” in order to acquire the same 
condition. 

In beers cashed with yeast, the cask-iediment always 
les solid at the bottom, which is seldom the case with 


“ Ivnmsen “ ; turbidity never occurs with the former when 
the ca»k is opimi^d. This difference can be rtmdily 
demonstrated hy bottling samples cotiiparatively with yi>ast 
and with Kiiluseii.” In conditioning hy means of ycxst, 
care must he taken to employ only fresh, sound, pure 
yeast, previously mixed with pure spring wafer, pa«sed 
through a fine sieve and settled in a suifahU* vessel. The 
liquiil with th.* suspended yeast is poured off and the 
sediment is mixed Avilh a suitable quatifify of beer and 
added to the cask, which is then tightlv bunged. The 
yeast settles to the bottom and begins its activity and 
evolution of gas. 

'I he miiture beer can be racked off ])erfecily bright 
without filtering. The chief characteristic of beer so 
ireuted is the splendid condition of the “ head,” which is 
very tliiek, cieainy, and permanent. — J. F. B. 

Enzyme or Ft nnent- Action i Reversihility of . 

A. C. Hill. Froe. (Ihem. Soc., 19 , 

It has been shown previonsl) that the hyilrolysis of maltose 
to glucose hy yeast extract in concentrated solution is 
it cmnplete, the phenomena being due to polyuitTisation of 
the glucose by n. reversil.le ])rocess, and a point of equili- 
brium irt approachctl whieh varies with the enneentration of 
the totjl sugar. In further publications, it was also pointed 
out that tl.e polymcrhatlon of glucose resulted in the 
fo? mat ion of isomeric sugars, and somewhat different 
results were obtained when Inka tiiastuse aial the pancreatic 
ferments respectively were used instead of ycasr extract. 

In every case. It was possible, by diluting solutions of the 
synthetical products, to hydrolyse these coinpounds back to 
glucose hy the enzyme used in their syntln‘si-». Further, it 
had been found that ila* synthetical products of the actif il 
with }<*ast extract ore hydrolysed hv Taka-diataste, and 
those of (ho action with 'raka-diustuse hy yeast extract. 

W'hen the products of the synthetical change obtained hy 
the use of yeast ferment, whilst still mixed with nnehunged 
glucose, are fermented with S, Marsianus, only this 
liexose is fennented ; hnt when a yeast eontainlng maltase 
is eniploy(*d, a part also of the synthetical prodtict is 
fermetiteil. Again, if the syntlietical products in dilute 
solution are Bubnmted to the hydrolytic action of yeast 
extract and then tre.ated with S. Marxiauus, the whole is 
fermented. The sugar that is not fermented either by 
N. or hy yeasts containing inallase has been 

separated and proves to he a new hiose, which is (‘ulled 
rcrerfosc. 'J he other sugar, which is fermented by all 
yeasts containing malfasi* hut not by S. Marxinnus, ia 
bi lieved to be maltose, fiir although it has not been obtained 
pure, yet on fmclionating mixtures of tliis sugar with 
reverto.se, specimens liave been obtained in which the 
former sugar prepomlcrates uu<l of which the optical and 
other properties approach those of maltose. Its osazone 
crybtallises in plates, whibt the corrcBponding derivative of 
revertose separates in needles. Bevertoso ia formed in 
larger quantity, and the equilibrium point of glucoii^ 1^: 
revertose is more favourable to the synthetical change thitu 
the equilibrium point of inaltoae yt glucose, which favours 
the hydrolytic reaction. 

The products of the syntlietical change Aviih Taka- 
diastase are tqually fermentable in part hy all maltasc- 
containing yeasts and, as previously indicated (this Journal, 
1901, 7.3ii) are readily rehydrolysed by the same ferments 
in dilute solution. These products have not been 
separated. 

Since the first payer on this subject (this Journal, 1898, 
684), further observations of a similar nature have been 
made by the author and others, and the number of ferments 
for which a reversible action has been notetl has become 
exteuded. These results warrant the adoption of the 
hypothesis that all ferment actions are reversible. 

Frexch Fatexth. 

Mash f System of Running off and Wcuhinq the — — , 

Soe. Strasbonrgeoise de ConstmetioDS Mechaniquef. 
Fr. Fat. 828,177, July 21, 1902. 

The math is run from the mash-tun iuti a perforated 
cjlioder furnished iutemally with an Archimedean torew. 
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1^18 screw may either have a smaller pitch at the exit end 
than at the entry, or else it may have a uniiform pitch bat 
a lar^^er diameter at the entry than at the exit. The effect 
of either system is to subject the mash to pressure whilst 
transporting it along the perforated cylioder. 

The liejuid portions run away through the walls of the 
cylinder into a collecting trough, Avhilst the solid portions 
are delivered into a chamber, where they are broken up by 
a mechanical agitator and sprayed with hot water, before 
being passed on through three more similar cylinders with 
spargers in succession. The turbid wort is passed through 
a small filter-press before entering the copper, the spent 
grains being delivered at the end of the series of cylinders. 

— J. F. B. 

Clarifiers. A. Bo.ike, Boberts & Co. Fr. Fat. 323,390, 
August 1, 1902. 

The emulsion of fish-glue employed by brewers and the 
like for clarifying liquids is converted into a permanent 
form by adding salt totlie emulsion, collecting the precipitate 
formed, compressing it into cakes containing about 40 per 
cent, of water, adding an acid,. preferably boric acid, and an 
antiseptic if required. These cakes when required for use 
are steeped for about 12 hours with five times their weight 
of water, and then emulsified with about twenty times their 
weight of water. —J. F. B. 

Alcohol and Yeast ; Production of , from Molasses ^ 

BeetrootSj and all Amylaceous Materials. J. Kffront. 
Fr. Pat. 324,124, August 30, 1902. 

SiBK Fng. Pat. 19,354 of 1902 ; this Journal, 1903, 223. 

— J. F. B. 

Alcohol } Distilling Apparatus for the Production of 
Crude — — . E. Desmaziers. Fr. Pat. 323,681, 
August 13, 1902. 

Thk fermented wash first enters a bundle of vertical tubes 
which form part of the condensing system of tlie still ; thus 
heated, it passes into a chamber situated at the top of the 
distilling column and surrounds, np to a variable height, a 
number of dephlegmating tubes contained in the chamber, 
where it is further heated. 'Phe hot wash then passes into 
the distilling plate-column whence it is discharged from the 
bottom in the form of vinasse. The plates of the column 
are rectangular and are furnished with a series of parallel 
hoods with toothed edges, each hood being separated from 
the next one by a diaphragm extending right across the 
plate and of such a height that the wash has to pass 
successively under the edges of all the hoods before it 
reaches the overflow to the next plate. The alcoholic 
vapours ascend through raised openings underneath the 
hoods and are subdivided by passing under tiio toothed 
edges. The vapours are further concentrated by passing 
through the dephlcginator tubes which are fitted internally 
with analyser-discs for tnis purpose. The admission of 
steam is regulated by the pressure of the alcoholic vapours 
in the head of the distilling column. — J. F\ B. 

Glycerin from Spent Distillation Wa^h ; Process of Ex- 
tracting E. A. Barbet. Fr. Pat. 323, 373,. Inly 19, 

1902. XlI.,/?oge 302. 

Distillers^ Spent Residues } Treatment of . 

C. V. Thierry. Fr. Pat. 323,735, August 12, 1902. 

See Eng. Pat. 4008 of 1902 ; this Journal, 1903, 223. 

— J . F. B. 

XVin.— POODS: SANITATION: WATER 
PURIPICAnON. & DISINFECTANTS. 

FOODS. 

Tea-Fermentation. G. Wahgel, Qiwin.-Zeit., 1903, 27, 
[24], 280— 281. 

On soaking black China tea in just enough sterilised water 
in a test-tube to give a solution of about the same con- 
centration as the sap of the withered tea leaf and keeping 


the liquid at 27 — 30® 0. for 3 — 5 dayii, the anthor finds 
that a growth of a certain yeast is obtained. The niore 
expensive teas yielded this yeast alone, and the liquid 
assumed a pleasant and fairly strong tea aroma ; the 
ohea(>er kinds, however, gave but few yeast cells, but many 
rod bacteria of which as many as three kind.s were observed 
in some instances. Indian and Ceylon teas, which are dried 
at a much higher temperature, and much more completely 
than the Chinese, contain no micro-organisms. Caucasian 
tea yields fairly large rods. The author considers it pos- 
sible, by mean.s of pure culturcH of the above-mentioned 
I yeast, to produce in the Caucasus and in Ceylon, tea having 
I the aroma of China tea. — T. H. P. 

! Pine Apples [Fresh and Canned'] ; Composition of — • 

I L. S. Munson and L. M. Tolman. J. Amer. Chem. Soc., 

! 1903, 25, [3], 272— 280. 

j Tables are given of the analytical results given by 38 
I samples of fresh pine-apples and 42 samples of commercial 
I pine-apples of different origin. The total solids were 
i obtained by drying the substance with asbestos for 20 hours 
I in a watcr-oveii, whilst the solids in the syrup were calcu- 
lated from the specific gravity by meaus of Ellion's table. 

! Ueducing sugars were determined by MeisslV method, 

I and the cane sugar calculated from the polarimetric results 
before and after inversion, by means of Herzfelt’s formula. 

I The average results from all the samples of fresh pine- 
i apples were as follows; — Total solids, 14*17; insoluble 
solids, 1*52; total ash, 0*396 ; alkalinity of ash as Ko CO3, 
0*370; acids (as H2SO.1), 0*603 : proteids (N x 6*25), 

1 0*42; reducing sugars, 3*91 ; cane -^ugar, 7*59 ; and total 
sugars (as invert sugar) 11*90 per cent. 

I The average results from 21 commercial samples of 
j Singapore pine-apples were: — Sp. gr. of syrup, 1*0869; 

! solids in syrup, 20*15 ; total solids, 21*03 ; insoluble solids, 

I 1*17; total ash. 0*284; alkalinity of ash (as KjjCOs), 
0*225; acids (as H2SO4), 0*269; proteids (N x 6*25), 
0*461 ; reducing sugars, 9*61 ; cane sugar, 7*88; and total 
sugars (as invert sugar), 17*86 per cent. 

I The authors state that their results do not confirm the 
common belief that more sugar is present in pine-apples 
grown nearer the equator than in those grown further north. 
The normal amount of sugar in Florida pine-apples was 
practically the same as in the Singapore fruit. 

! Since fresh pine-apples contain so much cane sugar the 
I only means of detecting the use of a syrup containing about 
the same amount of sugar as the natural syrup of the fruit 
I would be by determining the relationship between the 
j amounts of sugar and total insoluble substances, 
j The results of the author’s analyses show that canned 
pine -apples from Singapore and the Straits Settlements are 
I preserved with the addition of cane sugar, whereas those 
I from the Bahamas are, for the mo>t part, preserved in their 
own syrup.— C. A. M. 

Salicylic Acid ^ Occurrence of , in Fruits. F'. W, 

Traphagen and E. Burke. J. Amer. Chem. Soc., 1902, 
25, [3], 242-244. 

The occurrence of salicylic acid as a normal constituent of 
j strawberries was recorded by Portes and Pcsmouliere (this 
! Journal, 1901, 1229), and the latter authority has more 
' receutly detected it in raspberries, mulberries, and liquorice 
i root. The authors have examined various fresh fruits at 
j the Moetaua Experiment Station, and have found that 
j salicylic acid is almost invariably present in a minute 
I proportion. Thus they have detected it in strawberries, 
j ra-spberries, blackberries, currants, plums, black cherries^ 
j apricots, peaches, grapes, crab-apples, apples, and oranges, 
j Ju some cases comparative quantitative tests were made 
I by distilling the fruit with phosphoric acid, and extracting 
the salicylic acid with ether, with the following results : — 
Currants, 0*57; cherries, 0 * 40 ; plums, 0*28; crab-apples^ 
0*24; and grapes, 0*32 mgrms. per kilo. It was found, 
however, by check anaWses that the whole of the salicylic 
acid was not extracted n*om the fruit by this method. The 
reaction for salicylic acid was also given by tomatoes, 
cauliflowers, and string beans. — C. A. M. 
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Afomrir; Food ProducU obtained B 

J. Wi»rm. Chim,, 19b3. 17, [?!» 316-319. 

MA 1 I 16 C (Mamihot utaMma) i» a plant indig^noua to 
America, being specially abundant in South Amenca. 
where it is commonly known as Yucca. It is also found 
in West Africa and some parts of Asia. Among the 
products obtained from manioc are couac, cassava, flour, 
stareb, and tapioca, which are prepared as follows : — 

CbMrtc.— After removal of the outer pellicle, the roots are 
washe<l, rasped, and then placed in a press, whereby a 
poisonoua liquid is separated. The pressed pulp is pUced 
on a warm iron plate, and stirred till dry, when it is passed 
through sieves, giving various grades of couac, according 
to size of granules. Thus prepared the product is white, 
but turmeric is sometimes added before drying to colour it 
yellow. 

Cassava , — This is also prepared from the pressed pulp, 
which is pounded in wooden mortars to an even paste, then 
spread out in thin round layers, as pancakes, on warm iron 
plates. When one side is cooked, it is carefully turned. 

Manioc starch Is obtained by soaking the rasped root in 
water, leaving to settle, and decanting the turbid liquid, 
which is again allowed to deposit. By sun-drying the 
starch is left in a more or less split condition. This starch, 
carefully powdered and sifted, is used as a substitute for 
rice starch in toilet preparations. 

VVipwea.— The moist starch is rapidly dried in the oven, 
ground and sifted, giving tapiocas of different grades. 

Analyses are given of the different products, showing 
that they consist almost entirely of starch, together with 
10—14 per cent, of water, a little nitrogenous matter, and 
traces of fat. Cellulose was only found in appreciable 
quantity in improperly prepared products. — W. H. S. 


FBE.VCR PaTKNTS. 

i JfiesMglobiH ; Pfeparation of u Food Ptodw^ coii/<wiiiifiig 

I . F. Hanssen. Fr. Vat. 323,977, July 28, 1902. 

i A soLOTiox of htemoglobin (de-flbrinuted blood) is 
charged with carbon dioxide, a small quantity of an 
alcoholic solution of vanillin added, and tne whole mixed 
with milk to form an article of food. Soflluui eatbonate or 
sodium bicarbonate may be added to the haemoglobin 
solution, and the carbon dioxide liberated by the addition 
of a suitable acid. — W. P. S. 

[ 

I Flour of High Nutritive Value, known as “ Faritis d'isis 
Iccitbfnv^ L. Prat and G. Bassot. Fr. Pat. 323,398/ 
i Aug. 1, 1902. 

I Fi.onn of various kinds is well mixed with a dry intimate 
mixture of lecithin and sugar obtained by heating and well 
j shaking together an alcoholic solution of lecithin and 
' powdered sugar until the alcohol evaporates. — T, H. P. 

Malt Flour ; Manufacture of J. Bartl, 

I Fr. Pat. 323,11.'^, Aug. 8, 1903. 

Kilnro malt is moistened and crtishe<i, and then bolted 
several times •, the grouts so obtained are freed from bran, 
milled and bolted with a fine cloth. The flour resulting 
from both opt rations is a»i\ed and employed for baking 
purposes. — J. F. B. ^ 

Feeding Cakes and other Compressed Fodders ; Vroeess of 
Preserving — — . Societo Nouvelle des Haflineries de 
Sucre de Saint-ljouis. Fr. Pat. 323,467, Aug. 2, 1902. 
j 'I'hk cakes, bread, fodder, or the like, are coated with a 
j composition consisting of a hot solution of glue or gelatin 
I neutralised with sodium carbonate and mix(‘d with a certain 
amount of suet or lard and a little ahmi. — W. P, S. 


Shsep^s Milk ; Composition of . Trillat and Forestier. 

Bull. Soc. Chim., 39, [7], 286. j 

Samples were analysed from 16 flocks fed on the milk of ' 
more than 100 flocks spread over a large area ; 171 samples, ! 
taken during February, March, and April, were tested. 

Solids were estimated by evaporating 10 c.c. on a water* 
baili. 

Sugar was determined by titration with Fehling’s solution, 
calculating as lactose dried at 10»)® — 110° C. ; fat by 
extraction with ether, and ash by evaporating on a sand- 
bath 60 c.c. of the milk, to which a drop of rennet bud 
been ad<led, and igniting. 

Calcium was determined by precipitation with ammouium 
oxalate, and acidity by decinormal alkali solutions, using 
phenolphthalein os indicator. 

Other writers on the subject indicate a mean cora- 
positioQ as follows: — .Solids, 12*4 per cent.; fat, 4*2; 
lactose, 4 ; casein, 3*7; and ash, 0*7 per cent. 

The author flnds that the constituents vary as follows : — 
Solids, 14*82 to 21*44 per cent.; fat, 4*13 to 9*24; 
lactose, 4*4 to .'i*59 ; casein, 4*41 to 8* l.'i ; ash, 0*836 to 
1*162; lime, 0*219 to 0*977 ; acidity, 2 * 2 to 7 * 2 per cent. 

— T. F. B. 

English Patent. 

Milk Powder; Manufacture of . R. VV. .Tames, i 

London. From the Casein (Company of America, New 
York. Eng. Pat. 1806, Jan. 19, 1903. 

Milk is heated to about 200° F., tiicn rapidly cooled, | 
condeused at a temperature of 110° F. to a specific gravity ■ 
of about 23° B., and the product mixed with an equal part 
of prepared milk powder. This mixture is finally dried 
and powdered. (See also U.S. Pat. 718,191 ; this Journal, 
1903, 158.)— W. P. S. 

United States Patent. 

Butterint Method of Making — — . A. Bergman, 
Chicago, 111. U.S. Pat 722,276, March 10, 1903. 

Fiimr parts of lard, 30 parts of tallow, and 80 parts of 
qgga are heated together and the mixture cooled, and 
storked in a butter-machine.— W, P. S. 


Food Products ; Process of Preserving — . 

W. I). Baker. Fr. Pat. 323,458, June 24, 1902. 

See U.S. Put 709,432, 1902 ; this Journal, 1902, 1291. 

— W. P. S. 

(B.)— SANITATION; WATER PURIFICATION. 

Lead Poisoning and Water Supplies. Report to the Local 
Government Board by Dr. Houston. The Public Health 
Engineer, March 14, 1903, 273. (Sec Ackroyd, this 
Journal, 1900, 1180.) 

Ow'iNO to the ])revalence of lead poisoning, attributable to 
water supplies derived fiorn moorland Kources, a compre- 
hensive investigation was made as to the ability of such 
moorland waters to act upon lead. The ratio between the 
degree of acidity and the plumbo-solvent power does not 
appear to be the same for all peaty waters, particular 
waters having, within limits, their own standanls in this 
respect. ( -ertain spring waters have the power of neutral- 
i.sing the acid of peaty water, so that a water of mixed 
origin may remain without action upon lead. In the 
case of a water supply habitually acid or liable to 
become acid, a process of neutralisation may be carried 
out, the most effective method being ordinary sand 
filtration with the addition of some neutralising agent 
{e.g., a thin coating of lime on the surface of the sand with 
limestone under the sand) to the filter, and the subsequent 
addition of a trace of sodium carbonate to the neutral 
filtered water. — A. S. 

English Patents. 

Water; Materials awl Apparatus for Softening — * 
C. E. Challis, London. Eng. Pat. 7436, March 27, 

I 1902. 

1 The materials claimed are the oxalates or binoxalatcs of 
soda, potash, or ammonia, with or without the addition of 
ammonium chloride. Soap powder may also be added, and 
the mixture put up in packets containing suitable qoa^tles 
I for softening definite volumes of hard water. To faoilitite 
i the treatment of large volumes of water, apparatus U 
described for automatically measuring or weighing dofinito 
I proportions of water and of the mixture for softening iu * 
i . . ' A* 7 
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FUter Construction [ Water, or Sewage'} and Apparatus 
connected therewith, 8. II. Adamf^ Harrogatt'. Ifing. 
Pat. 22,‘>I3, Oct. 13, 1202. 

A MUMBRU of filters or filter compartments ore arranged 
practically on tbo same level, and so that each shall empty 
Its liquid contents, preferably by means of a siphon arrange- 
ment, into that adjoining, the various filters orcornpurtments 
having one or more liquid outlets common to all. The 
siphon or pther discharge apparatus may le controlled or 
timed, to ensure the proper periods of filling, standing full, 
or emptying. (See also Kug. Pat. 9U20, of 1902 ; this 
Journal, 190i, 1149.) — U. A. 

Liquid {^Sewage} DUtriUaf or ; Rotaiy . S. If Adams, 

Harrogate. Eng. Pat. 21,680, Nov. 11, 1902. 

Distributing gutter arms or troughs are attached to a 
revolving pipe, the troughs being of such <lepth that the 
efflux of liquid from several rows of i)erforations shall 
cause the apparatus to revolve. The connections are sealed 
by air locks, and the cushion of air serves the purpose of 
making the revolving part buoyant. (See also Eng. Pat. 
22,923; this Journal, 1902, 1550).— VV, P. S. 

Sewjge Sludge ; Treating , for the Production of 

Manure. K. England, London. Kug. Pat. 0021, 
March 11, 1902. 

Tub sewage shidgo is mixed with concentrated phosphates 
of the kind which are insoluble in water, but largely or 
mainly soluble in solutions of ammonium citrate, such as 
calcined phosphate of alumina and iron ; t to 5 cwts. of this 
phosphate in 1 ton of the finished product is a suitable 
proportion. — L. A. 

Fiiknch Patent. 

Water f Removing Combined Sulphuric Acul from . 

H. lieisert. IT. Pat. 323,212, July 2f, 1902. 

Srb U.S. Pat. 713,800, 1902 ; this Journal, 1902, 1550. 

— \V. P. S. 

(C.)-DISINFECTANTS. 

French Patent. 

Sterilization of Instruments^ Tools^ <^c. A. Saurez do 
Mendoza. Fr, Pat. 323,210, .July 24, 1902. 

Air saturated with vapour of forniuldebyde is drawn or 
forced through the receptacle containing the articles to be 
sterilized. — W. P. S. 

XIX.-PAPEK. PASTEBOARD. Etc. 


of air, warmed to render the coating adhesive, and a 
metallic powder is then applied. The prepared paper is 
intended to replace tin-foil or the like for packing purposes. 

-E. S. 

French Patents. 

Tissue Papers ; Crisped . Soc. Japanese Tissue 

Mills. Fr. Pat. 323,148, July IG, 1902. 

In a craped tifsuo paper a largo number of mineral particles 
resembling crystals (c flakes of mica) are incorporated, 
which owing to the folds of the paper are exposed to light 
at different angles, imparting a sparkling appearance to the 
paper. — J. F. B. 

Paper or Board Strengthened by a Network of Inserted 

Threads; Manufacture of . C). HoffmanD. Fr. 

Put. 323,22], July 25, 1002. 

Threads or spun fibres are incorporated in a web of paper 
in the longitudinal direction at definite intervals. The web 
is then cut into sheets which are exactly square and these 
sheets are applied to another web of paper, similarly 
prepared, in such a way that their edges are accurately in 
juxtaposition and their contained threads cross the others 
in a transveise direction. — J. F. B. 

Paper or Millboard ; Corrugated^ Impermeable . 

A. W. Andcrnach. Fr. Pat. 324,085, Aug. 28, 1902. 

Corrugated paper or millboard, such as is employed for 
packing fragile goo<ls, either plain or covered with one or 
two layers of flat paper, is rendered impermeable by coating 
or steeping with asphalt, bitumen, resin, paraffin, or other 
suitable substances. It is then employed as an insulating 
material against damp, its action being assisted by the layers 
of air enclosed between the corrugations.— J. F. B. 

Viscose; Process for Preparing Alkaline Solutions of . 

Soc. Vereinigte Kunstseidefabriken A.-G. Fr. I*at. 

323,473, Aug. 4, 1902. 

100 1 ‘arts by weight of cellulose, converted into viscose 
by Cross and Bevan’s process, are dissoLed in about 
1,S00 parts of a solution of soda or potash of sp. gr., 1*22 
(i.e. caustic soda or potash, three to four times the weight 
of cellulose used). This mixture is heated from 60° to 80°C. 
until a drop of the mixture, on a glass plate, plunged in a 
strong solution of ammonium chloride, forms a solid film, 
transparent and colourless. This removes the inconvenience 
experienced in using juiueous solutions of viscose, that 
sulphurised by-products are precipitated, causing the viscose 
to be turbid and of a yellowish tint, whereas, by this process, 
it is obtained, on ueiuralising the excess of alkali, as a clear 
colourless substance. — T. F. B. 


Nitrocelluloses ; Couslitutiou of . L. Vignon. 

Coroptes rend., 136, [13], 818—820. 

The author has extended his experiments on the reduction 
of nitrocelluloses by ferrous chloride ; two specimens, one 
prepi^red by Lunge's method for giving the highest nitration, 
and containing 13*89 per cent, of nitrogen, ilie other 
prepared by the author's method (this Journal, 1898, 794), 
and containing 13* 4 per cent, of nitrogen, were reduced by 
ferrous chloride, and gave oxycellulose as the result. Direct 
experiment showed that thi.s oxycellulose could not have 
been formed by the re-oxidation of reduced cellulose by 
nitrogen dioxide or ferric chloride formed duiing the reduc- 
tion, for when cellulose was heated with ferrous chloride 
and nitric acid no oxycellulose was produced. 

The difference in behaviour bei>veen cellulose and such 
polyhydric alcohols as maiinirol, previously insisted on by 
the author, is thus confirmed. (Compare this Journal, 
1900, 1039 and 1045; 1901, 1244.).-J. T. 1). 

Enoush Patent. 


Cellulose ; Process for making Films and Threads of 

Colourless . Soc. Vereinigte Kunstseidefabrikeu 

A.-(j. Fr. Pat. 323,474, Aug. 4, 1902. 

j Solutions of viscose are caused to pass through narrow 
j openings into moderately concentrated sulphuric acid. A 
j film or thread is formed, to which the sulphur compounds 
I give a turbid appearance. The films or threads are rolled 
: round bobbins, which are now immersed in a bath to 
, remove the sulphur compounds from the cellulose. Solu- 
j tions of sulphydratcs, sulphides, sulphites, or bisulphites of 
I alkalis or alkaline earths are used for this purpose. Con- 
I centrated solutions will work in the cold ; but dilute solutions 
i (e.^., 8 per cent.) at C0° — 80° C. give good results rapidly, 
j When the film or thread has become clear and colourless, 

I it is washed in hot water and dried. 

I The usual process, involving the use of ammonium 
; chloride, was long, and the films had a tendency to break 
i off, owing to the reagent not having penetrated the film, 
i -T. F. B. 


Metcdlic Papei', which is Air, Water, and Grease Proof; 
and a Process for Making the same. W. P. Thompson, 
London. From the biiddeutsche I^tentmetall-Papier- 
fabiik, A. G., Fiirth, Bavaria, ^ng. Pat. 23,425, 
Oct. 27, 1902. 

Parchment paper is coated with a solution of resin in a 
volatile eolvent, such as ether or spirit, dried in a current 


Alkali-hydrocelUdose ; Process for obtaining Solutions of 

, Stable and Kasily Precipitated, for Industrial 

Purposes. See. Vereinigte Kuostseidefubriken A.-G. 
Fr. Pat. 328,475. Aug. 4 , 1902. 

Solutions of alkali-h^drocellulose are prepared by dis- 
solving hydrocelluloee m alkali solutions. For instance, 
10 parts of cotton are added to 100 parts of sulphuric acid, 
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•p. $T, 1*55, and stirred, and the mixture ^ured into a 
lar^ge quantity of water. The hydrooellulose* which separateft, 
is ditsolred in 100 parts of caustic soda solution, sp. ct. 
112. Cellnlose hydrate is obtained from this solution by 
pr^ipitnlioQ with acids, acid salts, or ammoniacal salts. 

Sobitioiis of cauitio potash or soda of 3 to 40 per cent, 
can be used, a 15—20 per cent, solution dissolving about 
15 per cent, of bydrocellub»Re. 

The aolutions of alkali-hydrocellulose can also be mixed 
with natural silk, casein, albumin, &c., the product obtained 
being brilliant and strong. It may take the place of 
cellulose solniion in ammoniacal copper oxide, or zinc 
chloride, as well as solutions of viscose, collodion, or starch. 

— T. F. B. 

XX -FINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Camphor; Thio Derivativen of . H. Wuyts. Ber., 

1903, 36, [3], 863-870. 

A MixTiruE of 20 grins, of camphor, 20 grms. of solid 
ammonium sulphide, ;an(l 8 c.c. of alcohol, was slowly heated 
in a scaled tube in such a Avay that the temperature reached 
lOO'^ C. in five hours, and 150'^ C. after 20 hours. The 
product was washed with water, and the residual camphor 
was removed by distillation with steam; the yield was 
about 05 per cent, of the camphor employed. The product 
is apparently a mixture of camphor di- and trisulphides 
(C 9 U,a.CH)„S 2 and (f which, however, could 
not be separated by repeated crystallisation ; it is dextro- 
rotatory. 

On distillation the mixture of sulphides breaks up at 
a temperature of about 280"^ — 285^ C. into thiocamphor, 
thioborneol and sulphur ; some of the disulphide distils 
unchanged, and more or less sulphuretted hydrogen is 
cvolveil. 

Thiocamphor^ C^Ui^CS, is a red substance melting at 
118^ 0. and distilling with slight decomposition at 228® — 
230'' C. It readily yields camphoroxime and camphor- 
phenylhydrazone ; the thioearbonyl group is a chromophor. 
A 3*64 per cent, solution of thiocamiihor in ethyl acetate 
shows a specific rotation of [ajn => —41'* 42'. 

Thioborneol, .SII, is colourless ; it melts at 61® — 

62° C. and distils without decomposition at 224'’ — 225® C. 
A 8*64 per cent, solution in ethyl acetate shows a specific 
rotation of [a]„ = +21' 5'. Thioborneol may also be 
readily obtained by the direct reduction of the mixture of 
camphor sulphides by means of zinc dust and hydrochloric 
acid in ethereal solution. A little sulphuretted hydrogen is 
evolved, probably at the expense of the trisulphide. Here 
also, as in the case of distillation, the disulphide shows 
itself more resistant than the trisulphide. The proportion 
of the thiocamphor obtained by distillation considerably 
exceeds that of the thioborneol. — J. F. B. 

Methyhnonobromocamphor, Bromomethylcamphor, and 
Methyleyiecamphor. J. Minguin. Comptes rend., 1903, 
136, [la], 751-753. 

Methylmonobromocami'Hor, C 8 H,.CO;CBrCH 3 , obtained 
by the action of bromine on metbylcamphor in carbon 
bisulphide solution, melts at 61° C., and in alcohol bas the 
specific rotation [a]„ = +176*8®. When heated with 
alcoholic potasiium hydroxide it loses hydrobroniic acid, 
yielding metbylenccamphor. ChH, 4 CO:C;CH 2 , which melts 
at about 30°-> 35® C. and has the specific rotation [«]„ ■■ 
127*5°; the increase in the rotatory power due to the 
double linking is here manifest, the [ajn of the corre- 
sponding saturated compound, metbylcamphor, being only 
27° 65'. In acetic acid solution, methylenecampbor readily 
absorbs hydrogen bromide giving bromomethylcamphor, 
^sNj^COiCH.CHjBr, which melts at 65® C., and bas the 
specific rotation [al^ - + 150*5°. — ^T, H. P, 

Santonin t Fusion of Some Typical Derivatives of — , 
miih Potash, P. Bertolo. Gaz. ohim. it*!., [2], 

871—379. Chem. Centr., 1908, 1, [11], 689. ’ 

Fbok the resnlts of experiments with the four known 
^esynotroposahtooins, with hypoeantonin, aantoiiin. 


metasantonin, santonio acid, santonone and isomers, the 
author concludes that:— (1) All santonin derivatives in 
which the ketone group -CHj.CO- is converted into the 
phenolic hydroxyl group -Cli:C(OH)-, give, when fused 
with caustic potash, />-dimethyIuaphthol, melting at 185°— 

1 36 ' C., as chief product. The Wr desmotroposantonins 
beliave in this manner. (2) All santoniu derivatives in 
which the ketone group is reduced to the methine group 
e.^., hyposantouin, give when fuied with cauitio 
potash ut 360° C., p-dimethyinaphthaleuo in almost theo- 
retical yield. (3) All derivatives, such as snutonin itself, 
which contain the ketone group -CUg CO- give neither 
/i-dime(hyloaphthol nor p-dinjcthylnaphthiilene, but com- 
pounds which are partially soluble m alkali carbonate 
solutions and are precipitated by dilute sulphuric acid. 

—A. S. 

Ononin. F. v, ITcmmelmayr. Monatsh. f. Chem., 1908, 
24, [2], 132—154. 

A MODiFicA-riON in the method of extracting the glucoside 
ononin, which greatly Ktmplifies the process of obtaining 
tlie Kuhstance in the pure state, has recently been worked 
out by a German firm. The portion of the alcoholic 
extract of the root, which is iusotuble in water, is dissolved 
in spirits of wine and the solution, suitably diluted, is pre- 
cipitated by basic lead acidate. 'fhe excess of lead is 
removeil from the filtrate by means of sulphuretted 
hydrogen and the solution is evaporated to a syrup in 
vacuo. Alter standing for several days the ononin 
separates out and is purified by recrystalliiation. The 
product so obtained contains as an impurity only unocerln, 
which can easily bo separated, whereas the ononin prepared 
in the old way is largely contaminated with pseudo-ononin. 
Ononetin can only be prepared in the pure state by boiling 
oDOspin in very dilute solution (1 :25()) with sulphuric acid. 
A far more convenient method consists iu boiling forin- 
oiietin with baryta water, but the product is contaminated 
with resinified mutter. 

Formonetiu when fused with potash yields 2*4 dihy- 
droxyben/.oic acid (/S-resorcylic acid) ; ononin therefore 
contains in its molecule two hydroxyl groups in the meta 
positiou with u carbon side chuiu contiguous to one of the 
hydroxyls. — J. F. B. 

Hops } Essential Oil of . A. (J. Chapman. Proc. 

Chem. Soc., 19, [263J, 72—73. 

Since the publication of the earlier results of the study of 
oil of hops (this .lournal, 1893, 783; and 1895, 63), three 
more samples of oil of undoubted genuineness have been 
examined. These had the following specific gravities and 
specific rotations : — 

i ' «><)o 

;8p. gr. Sp. gr. 20^20® [a]; 


No. 5 ! 0-8(t7fl j 0-8C45 + 0*,%® 

No.rt 0*8639 i 0-8.H0 ~ 

No. 7 0*8403 I 0*8857 - 0*08® 


The fraction of lowest boiling point, obtained after 
prolonged fractional distillation under reduced pressure, 
consisted of a hydrocarbon, CjoHw. which had the following 
properties ; sp. gr. 0 * 8046 at 1 5°/ 1 5° and 0 * 8020 at 20®/20° { 
b. pt. 74®— 75° (33mm.) and 166°— 168° (774 mm.), under- 
going at the same time slight polymerisation. This com- 
pound is an aliphatic hydrocarbou,CioHi6>and its properties 
are almost identical with those of myreene ; it absorbs 
oxygen from the atmosphere and readily undergoes poly- 
meric change, becoming converted into a colourl^ resin. 

The next fraction (b. pt. 120° — 130°, 46 mm.) was a 
very small one, and gave on analysis numbers agreeing 
with the formula, CjoHji^O. It had a sp. gr. 0*8671 at 
20^/20®, and consisted of inactive linalool mixed with a 
smalt quantity of some active substance. 

The third small fraction (b. pt. 136®— 150°, 46 mm.) eon- 
sifted of an ester, and yielded on saponificatioa tsononoie 
acid, and linalool, together with a small quantity 

of geranioL 
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* ^kie highest and largest fraetions in all three aatnplki d! 
^ conaisted of nearly pure hdihnleoe. 

''*The essentia! oil of hd|M theirefore ehhtaihs the fbllotring 
iiothpoands : n)|yroene, hnmiileDd,lit)<dodl, Hnalyl trononoaf^ 
with small quantities of a'diterpene and probable tracM of 
some ester of gemniol. 

In all the freshly distilled samples of oil examined^ the 
hydrocarbons myrcsrne and humulene were present to the 
bxtenf of from 80 to 90 per cent. 

Jiii^curous Nitrite ; Decomposition of , by Heat. P. C. 

RAy and J. N. Sen, Proc. Chem. Soc., 19, [96], 78. 

When mercurous nitrite was decomposed by heat in a tube 
connected with a Sprengel pump, nitric oxide escaped 
mixed with yery little nitrogen peroxide, crystals of mer- 
curous nitrate were projected across the upper and cooler 
part of the tube, just over the decomposing salt, a very 
little metallic mercury and its basic nitrate were deposited 
at the sides, whilst a small quantity of amorphous, orange- 
coloured mercuric oxide was left in the place of the decom- 
posed nitrite. Except when the greater portion of the 
nitrate which had formed at Arst had been decomposed by 
boating more strongly, the average amount of nitric oxide- 
produced corresponded with only 3 *3 out of the 5*7 per 
cent, of nitrogen contained in the nitrite. 

The production of mercurous nitrate was evidently due 
to interaction between nitrogen peroxide and mercury 
vapour, nitric oxide being the other product. 

Vanillin i Determination of — in Vanillas. A. Moulin, 
XXII I,, page 614. 

Morphine / New Reactions for the Detection of . 

C. Keichard. XXIII., page 513. 

Caffeine and Theobromine ; Separation and Determination 
ofm—. H. Brunner and H. Leins. XXIII., page 514. 

English Tatent. 

Metkyhtnthranilic Acid ; Manufacture of Esters of 
- [Artificial Perfumes]. O. Imray. From the 
Farbwerke vorm. Meister, Lucius und Hrdning, 
Hoeobsta/M. Eng. Pat. 11,179, May 15, 1902. 

SssFr. Pat. 321,121 ; this Journal, 1903, 141. The products 
are intended for the manufacture of artificial perfumes. 

— T. A. L. 

French Patent. 

Dioxynaphthylmethane ; Making a Preparation of — 
soluble, in Water, f^c. Septoforma, G. ra. h. M. Fr. 
Pat. 323,230, July 26, 1902. 

Dioxynaphthylmethank, (C,oHjO) 2CH2, as prepared by 
oondeneing naphthol with formaldehyde in the presence of 
hydrochloric acid, is insoluble in water. 

A soluble preparation of dioxynaphthylmetbano is 
obtained by substituting potash soap for hydrochloric acid 
as R oondonsing agent. 

A solution of 0* 1 part of soap in 1*5 parts of alcohol is 
added to a mixture of 5 grms. of naphthol and 10 grms. of 
a 40 per cent, solution of formaldehyde. The whole is 
boiled far two or three hours under a reflux condenser until 
the solution changes from yellow to yellowish-red, when 
the feaofioD is complete. — T. F. B. 

Organic Acids s Recovery of certain . J. Blanchier 

and J. -A. Mayet. Fr. Pat. 3*3,437, May 12, 1902. 

Thb speoifioation relates to the extraction of organic acids 
from the grape. 

The process consists in extracting these acids by the aid 
of snitable bases, chiefly potash or lime, from the juice of 
the unripe grapes. Insoluble tartrates and hitartrates 
together with small quantities of salts of other organic 
acids (Cty. malic, oxalic) are formed^^ 

This process of recovering the acras of the grape before 
the latter has ripened, forms the principal idea of the 
pfesent patent It is naturally worked when the acid 
eonteht of the fruit is at its maximam, i.e., about the 
time when sugar begins to be formed.— T, F. B... 


m-PHOTOaRAPHIC MATERIALS AND 
PROCESSES. 

Acetone as Substitute for Alkalis in Developers ; The use 
qf Jj, Lumihre and A. Seyewetz. Monit. 

Scient., April 1903, 17, [736], 257. 

Eiohicnghun, in a discourse at the .3 1st Congress of the 
German Union of Photographers, at DQsseldorf, declares 
that the theory brought forward by the authors concerning 
the chemical explanation of the action of acetone in oom- 
hi nation with sulphites in photographic devclopern (see 
this Journal, 1896, 920) is altogether erroneous. 

The theory referred to is that a compound of acotoue 
with bisulphite is formed, together with the sodium salt of 
the developer. In the case of hydroquinone, the reaction 
would be— 

2(CH3)3C0 + 2 Na;jS 03 + CfiH4(OH)2 « 

2 NnHS 03 + 2CHaCO.CH, + Ccfl 4 (ONa)n. 

Acotonc-bisulphlte compound. 

The arguments used by Eichengrtln arc, (1) analysis of 
the bath containing hydroquinone, sulphite, and acetone 
shows no sign of the acetone-bisulphite compound, or of 
the sodium salt of hydroquinone. (2) Eichengriin considers 
it possible to have an excellent developer containing only 
the acetone-bisulphite compound, acetone, aiiil nydro- 
quinone. 

In reply to the first argument, the authors cite passages 
from their original paper, in which they stated that they 
had not been able to isolate the acetone-bisulphite compound, 
it being probable that the reaction was reversible, and that 
the large excess of sulphite prevented the separation of 
the alkali-bisulphite compound; but, when a mixture of 
acetone, sodium sulphite and hydroquinone is evaporated 
to dryness in racuo^ and the resulting dry residue boiled 
with excess of alkali, a small quantity of acetone is 
liberated, whereas, working with sulphite and acetone alone, 
negative results were obtained. Another confirmation of 
the theory is, that, in the presence of acetone, less hydro- 
quinone could be extracted with ether than if acetone 
were absent. In aqueous solution, the same (juantity of 
acetone has no effect on the solubility of the hydroquinone 
in ether. The authors have carried out a series of experi- 
ments to establish this last fact, and they find that, (1) a 
large excess of acetone, in presence of excess of sulphite, 
prevents the conversion of the whole of the hydroquinone into 
the alkali salt. (2) In the absence of sulphite, the presence 
of acetone diminishes the solubility of hydroquinone in water. 
(3) The presence of sulphite and acetone together con- 
siderably diminishes the quantity of hydroquinone extracted 
by ether. The authors consider these results to confirm 
their statements in the original paper. 

Another scries of experiments was carried out to meet 
the second argument of Eichengriin ; several different com- 
binations of solution, containing acetone, acetone-bisulphite 
compound and hydroquinone, were tried as developers, but 
no image was obtained on a fully exposed plate after 20 
minutes. On the other band, two halves of an exposed 
plate were developed in baths each containing one part of 
hydroquinone, one part of acetone-bisulphite compound, and 
eight parts of acetone to 100 parts of water. To one of 
these solutions 0*5 part of anhydrous sodinm sulphite was 
added with the result that an image appeared in 15 minutes, 
while the other bath gave no result after 20 minutes. 

The authors also refer to the action of trioxymethylene 
as being analogous to that of acetone, as was pointed out in 
a previous communication (see this Journal, 1903, 318), in 
which it was shown that trioxymethylene hinders the 
extraction of hydroquinone from aqueous solutions by ether. 

--•T. F. B. 

English Patents. 

Actinometer and Exposure Meter, also a Machine for 
Manufacturing the same, and Testing Photographie 
^ Plates, Papers and the like. G. W. Powell, Manchester. 

Eng. Pat. 5628, March 7, 1902. 

Tfls nctinometer consists of an ordinary dry>plate or filwi 
^containing a duplicated series densities | this is formed 
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by czfotiiig th» (riato to a aeriet of «gbt geometrically 
lilftted light kHmitiM ptrallel to iti vertioal odgea, and 
then to mt tame ferioo of light iDtonsitiet parallel to its 
borisontal edges. This plats, when developed, will contain 
(if 8 light intensities are used) 84 partitions and 38 
diflereut densities ranging from 1 to 138 in intenmty. 

By this apparatus a double series of densities is obtained 
at each exposure, thus affording a means for comp&riug 
processes, papers, &c. 

A machine for producing the actioometer is also de- 
scribed.— T. F. B. 

Photography in Natural Colours. E. R. Clarke, London. 
Eng. Pat 9184, April 21, 1902. 

Trk paper or other material to be printed on (which must 
not be smooth) is mounted on glass by, for instance, 
collodion solution, and Tarnished with a material unaffected 
by aniline dyestuff solutions. The varnished support is 
then coated with bichroraated gelatin (enouj'h chloral 
hydrate or similar substance must he us^ to make the 
gelatin melt at about 70° F.) Fish glue or casein may be 
substituted for gelatin. 

The support is now dried and printed behind one of the 
usual three-colour negatives. After exposure, the soluble 
colloid is washed away, preferably in a solution of the same 
colloid, and the print immersed in a dye bath containing ii 
colour complementary to that of the screen through which 
the negative was taken. When the print has absorbed 
sufficient dye, it is rinsed, dried, and varnished. It is then 
remoated with biohromated gelatin, the second negative 
placed in register upon it, and printing and subsequent 
processes carried oiit as before, the treatment being repeated 
for the third negative. 

A method is also described for determining the depth to 
which dyeing mast be carried in each operation, to avoid 
the necessity for a fourth printing and dyeing in any 
of the colours. — T. F. B. 

Unitkd States Patents. 

Photographic Emulsion^ and Proctsi (\f making mme. 
H, Liittke, Hamburg. U.S. Fat. 722,388, March 10, 
1903. 

Gou) sulphate is added to a silver emulsion, in which from 
30 to 50 per cent, of the total ainount of silver in the 
emulsion is combined with chlorine. — T'. F. B. 

Films on Plate Glass or other Transparent Jiodies ; 

Production of . J. E. Reynolds and G. R. Grubb. 

Dublin. D.S. Pat. 722,901, March 17, 1903. 

See Eng. Pat. 4420 of 1901 ; this Journal, 1902, 3G6.| 

— T. F. a 

Photographic Film, \V. H. Smalley, London. U .8. Pat. 
723,0.54, :\Iarch 17, 1903. 

A sui’PORT is first supplied with a layer of sensiti.sed 
gclatiu, and on this is placed a thin covering layer of 
transparent, non-sensiiised, hardened gelatin, or the film of 
sensitised gelatin may be enclosed between two thin pro- 
tecting layers of transparent, non-sensitised, hardened 
gelatin. — T. F, R. 

Printing Surfaces ; Method of Producing . O. Forster, 

London, Assignor to Universal Chromephoto Tingraving 
Ckimpany, New York. U.S. Pat. 723,198, March 17. 
1908. ' 

Printing surfaces are produced on lithographers’ stones 
or meUl plates by coating the base with a sensitized film 
containing salts which, when the film is dry, crystallise out 
to form a fine even suiface grain or stipple.” A picture is 
printed on this surface through a negative, and the whole 
washed, inked, and etched.— T, F. B. 

XXn.-EmOSIVES, matches. Etc. 

Nitrocellulose and Nitrocellulose Powders; Stability Tests 
“[T] Spy. J. FrankUn Inst., 1908, 165, 

Thb author gives a review of the more important stability * 
tMts, especially ^ose used at the Frankford Afsenal, I 
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I U.S.A. The Abel test is too much infiuenced by various 
conditions to be considered reliable. The xlQO»iodwle stateh 
I modification is inore sensitive than the Al^l test,, and has 
all the weak poiuts of the latter. Quttmann’s diphenyl* 
amine test (this Journal, 1897, 283—290) is sUtcd to give 
unsatisfactory results. Hoitsema’s test (^tbis Journal, 1899, 
857) is too sensitive, and the reaction may be masked. 
The explosion test, which consists in gradually heating 
0‘ 1 grm. of the sample in a strong test-tulk* on un oil-bath 
until explosion occurs, can only be regarded ns a rough 
guide to stability, but is of some value in conjunction With 
other tests. The Thomas test (this Journnl, 1898, 1180) is 
stated by Aspinwall (this .Tournal, 1903, 087) U) be open 
to the objection that the length of time required to obtain 
definite results is too great. The 185°, or German test, is 
I regarded by the author as one of the best of the stability 
tests. The Vieille tost (this .Tournal, 1902, 888) suffers 
from the defects: — (1) (3nly acid products of decompo- 
sition are shown. (2) It is practically impossible to get 
all the Vieille bottles equally tightly closed, and conse- 
quently the pressure varies in different experiments. (8) 
\Tiryiag results are obtained, unless the litmus papers be 
uniform. The Will test (this .loiirnnl, 1901. 609— 617 | 
1902, 1470, 1554, 1555) gives unsatisfactory results, the 
defective features being as follows: — (I) The temperature 
of 13.5° (^. is too high for stability testing purposes. (2) 
The decomposition is measured only by the nitrogen 
evolved. (3) It is not very clear where the line is to bo 
drawn between a stable and an unstable product. (4) 
Since in the lest the amount of unchanged material is 
constantly decreasing, it does not seeiu [probable that, even 
with a perfect product, crjual amounts of nitrogen would 
bo evolved in equal intervals of time. (5) It is practically 
impossible to get carbon dioxide free from air, and as it » 
exceedingly difficult to ])ass the gas through the apparatus 
at a uniform rate, its air-content gives rise to serious errors. 
If the carbon dioxide be passed too quickly, it is not 
sufficiently heated in the preheating coil before it comes in 
contact with the sample, and it also may not ho completely 
absorbed by the caustic soda ; if it be passed too slowly, 
the gases of decomposition are not carried away fiiit 
enough, and this may affect the course of the decomposition. 
(6) (Juite unstable products are liable tj) explode. 

At the Frankfoni Arsenal all nitrocelluloses and nitro- 
cellulose powders ure examined by the Aliel test, the 
explosion test, the 135° C. test, and the Vieille test, and it 
is stated that a careful application of these four tests allows 
of the detection of an unstable product. — A. S. 

Phosphorus Svsqnisulphide. .T. Mai and F. Schaffer. 

Ber., 36, [5], 870. 

The sesquisulpbide of phosphorus, 1*483, made by heating 
red phosphorus and sulphur together in an inert atmosphere, 
is now extensively used as a substitute for } elIow phosphorus 
in the manufacture of matches. In examining it for yellow 
phosphorus, from which it must be free, MitscheVlieh's 
method is generally used. The author shows, however, 
that even perfectly pure phosphorus sesqiiisulphide will, 
when steam-distilled, give off a small sublimate, which smells 
somewhat like phosphorus, and glows in the dark at 
temperatures above 40° C., although the glow is different 
from that of yellow phosphorus. He also shows that if 
pure phosphorus scsquisulphide is heated to boiling in an 
atmosphere of carbon dioxide, a small quantity of free 
yellow phosphorus is formed, and that consequently, if the 
sulphide is heated too strongly (above 340r (1) in the 
process of manufacture, it will contain some yellow 
phosphorus. — A. G. L. 

Phosphorus; InveMigaiions on , It. Schenck. 

VII., page 494. 

English Patk.nts. 

Smokeless Powder Grains ; ImprovemetUs in — — , and in 

Cartridges and Charges especially adapted for use in 
Large Guns, H. Maxim, Brooklyn, U.S. A. Khg, FjtL 
9480, April 24, 1902. 

The rode of smokeless powder have londtodinal peffbrftf 
tione extending throngh their whole lengra, and also latiiia 
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vents connected with the same. The perforations facilitate | 
the ignition of the chsrge, while the vents allow of the j 
escape of the products of combustion, thus preventing | 
disruption of the grain. The rods have also transverse i 
indentations so aiTanged as to leave equal burning thick- | 
nesses between perforations, vents, and indentations. In a j 
charge the rods are arranged about a core of quick-burning , 
powder. See also Kng. Pat. 9481 of 1902 ; this Journal, i 
1903, 441.— G. W. McU. 

Matches and Striking Compositions i Manufacture of , ' 

and Substances and Processes emploi/ed therein. F. Bale, 
Droitwich, Worcestershire. Kng. Pat. 10,65.5, May 9, 
1902. 

Ip naphthalene and phosphorus are brought together in 
presence of water at 8(P C., a phosphide is formed, and this 
compound is used in the paste instead of phosphorus. The 
following composition is given as an example : — Potassium 
chlorate (53), mauguncse dioxide (15), naphthalene tetra- 
phosphide (20\ glue (35), water (43). Other hydrocarbons 
of this series may also be used. — G. W. Mcl). 

United States Patents. 

Ejcplosivest Celluloid or the like ; Manufacture of . 

R. Robertson and W. Rintoul, Waltham Abbey, England. 
V.S. Pat. 723,311, March 24, 1903. 

See Kng. Pat. 25,994, 1901 ; this Journal, 1903, 441. 

—O. W. McD. 

Shrapnel Shells^ ^'C.j Smoke-generator for . C. V. 

Schou, Copenhagen. U.S. Pat. 723,737, March 24, 1903. 

The composition consists of sublimated zinc (05 parts) and 
flowers of sulphur (32 parts). — G. VV^ Mcl). 

XXm-ANALYTICAL CHEMISTRY. 

INORGANIC-QUANTITA TIVE. 

Pigments derived from “ R(idi.r Anchusa Tinctoriaf and 
their Use as Indicators. A. Gawalowski. Zeits. anal. 
Chem., 1903, 42, [2], 108—109. 

ALKANNA-Red obtained from radix anchusa tinctoria 
by extraction with a mixture of alcohol and ether, is 
turned indigo-blue by alkalis and violet-blue by ammouio. 
It has the empirical formula, ® 

sensitive indicator. Anchusa-red, extracted from the root 
by means of benzene, has the formula, C 501 IH 9 O 7 , is ebauged 
by ammonia into a violet-green colour, and by other alkalis 
into a sap-green. Alkanna-green, C;^l^ 440 a, is obtained 
by exposing alkunna-red to the action of light in the 
presence of alcohol, the action beiug, in part, due to other 
extractives from the root. These two latter pigments, 
anohusn-red and alkanna-green, are useless as inlicators. 

_-\V. P. S. 

Organic Matter {^Determination of Arsenic] ; Decomposi- 
tion of , by Caro's Acid. N. Tarugi. Gaz. chim. 

ital., 32, [2], 380 — 382. Chem. Centr,, 1903, 1, [ll]» 
668 . 

In order to avoid loss caused by the formation of volatile 
compounds in the destruction of organic matter previous 
to the determination of arsenic, the author recommends the 
use of per salts. For example, the organic substance is 
allowed to stand in coulact with powdered potassium per- 
carbouate and a few c.c. of water, for 12 hours, and the 
mixture then boiled for about one hour in a large dish, 
after, if necessary, a further addition of percarbonate. In 
this way arsenic compounds are oxidised to arseniates, 
whilst no loss by volatilisation occurs. After cooling, the 
supernatant liquid is decanted off, and the residue treated 
with a mixture of concentrated sulphuric acid and solid 
ammonium persulphate (Caro's acid). The mixture is 
heated till it is converted into a clgv liquid, aud farther 
small quantities of ammonium perraipbate are added till 
the solution is completely decolorised. The alkaline sola* 
tion obtained previously, is evaporated to dryness, and to 
the reridae is gradually added the acid solution of the 
oompletely decomposed organic matter. The quantities 


recommended are equal parts of organic substance and 
pt^carbouate, and about half the amount of water, also 
five parts (reckoned on the organic substance) of pure 
concentrated sulphuric acid and a similar amount of 
ammonium persulphate. In a trial determination the 
author found 99*4 per cent, of the amount of arsenic taken. 

— A. S. 

Metals ; Influence of the Sature of the Cathode on the 

Quantitatice Separation of , by Electrolysis. A. 

Holland. Bull. ;Soc. Chim., 1903, 29, [6J, 217—221. 

In electrolytic analysis, metals may be divided into two 
classes, according as to whether they can or cannot bo 
deposited on the cathode in strongly acid solution. Those 
which cannot be deposited are those which require, to 
cover the cathode, a higher tension than that at which 
hydrogen commences to be evolved. Nernst and Wils- 
more (Zeits. f. Klcktrochein., Nov. 8, 19()t),) have drawn 
up u table showing the tensions of polarisation of various 
metals as compared with that of hydrogen. From this it 
appears that zinc, cadmium, iron, cobalt, nickel, tin, and 
; lead cannot be deposited on the cathode. In analysis, 

! however, these results are different, since platinum is the 
usual cathode used, and th<* tension of hydrogen varies 
with the metal used ns a cathode. From this the author 
, sees the possibility, by varying the nature of the cathode, 
of separating metals from one another by choosing a 
cathode such that the tension of hydrogen for that par- 
ticular one lies between the tensions of hydrogen for the 
metals to be aepu rated. 

Caspari has drawn up a table showing the tensions of 
hydrogen for many dillerent cathode metals (Zeits. phys. 

! Chem., 1899, 30, S9). In choosing the metal for cathode, 
the author points out that as soon as it gets covered with 
the metal under examination the nature of the cathode is 
changed, aud it behaves as a cathode of the metal with 
which it is coated, so that this metal must also have a 
lower polarisation tension than that of hydrogen referred 
to the metal. The authors have found this method suc- 
cessful in separating zinc and cadmium by using cadmium 
or tin cathodes in acid baths. Platinum cathodes brought 
about no separation. The cathodes consisted of platinum 
foil coated with cadmium and tin respectively. — T. F. B. 

Zinc / Electrolytic Separation and Determination of — — . 

A. Ilollard. Bull. ISoc. Chim., 29, [7], 266—269. 

Two methods are given. 1. Double cyanide of zinc and 
potassium with great excess of soda. To the solution of zinc 
sulphate containing a slight excess of acid, sodium hydroxide 
is added till alkaline, then 15 to 80 c.c. of the same solu- 
tion (density 1* 12), and 10 c.c. of 20 per cent, potassium 
cyanide solution, the whole being made up to 300 c.c. A 
current of 0* I ampt)re is used, with the author’s electrodes, 
the gauze cathode having been previously coated electro- 
lytically with copper. The deposit is of a fine bluish white 
colour, and can be obtained of considerable thickness — 1 grni. 
is easily deposited. Zinc is completely separated from 
aluminium by this method. Iron, if present, is precipitated 
by the soda. The precipitate is allowed to settle to the 
bottom, the anode plunged into it, and all the zinc in solu- 
tion deposited. Then the cathode is taken out, the liquid 
filtered from the precipitate, the latter dissolved in as little 
sulphuric acid as necessary, and re -precipitated by soda. 
The original filtrate is now added to this, the electrodes are 
inserted after the precipitate has settled, and the xinc dis- 
solved from the iron precipitate deposited over that already 
; on the cathode. Zinc cannot be separated from nickel by 
i this process. 2. Sulphate of zinc with salts of grgante 
I acids and a slight €xce.ss of acetic acid. This method can- 
not be used in presence of iron ; the latter deposits on the 
cathode in a state of oxidation or of saline combination not 
yet determined. Nor can aluminium be thus separated from 
sine ; alumina is precipitated by the reagents and carries 
i some zinc with it. (Compare this Journal, 1897, 763.) 
j - -J. T. D. 

I Antimony g Electrolytic Separation and Determination of 
1 . A. Hollard. Bull. Soc. Chim. 29, [7], 262— 2tf5. 

I The author has already objected to Classen’s method of 
I depositing antimony from the solution of the sulphide in 
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coneentrmted sodiom tulpbhydmte solatioo, that the sodium 
compound dissolves perceptible quantities of copper sul- 
phide* if present, and the copper becomes deposited with the 
antimony. He now finds that the conversion of the copper 
into complex cyano-cupric ions by the addition of potassium 
cyanide completely overcomes this difficulty. The addition 
of the cyanide at the same lime lessens the solvent elTeot 
on the antimony of the polysulphides formed at the anode, 
noted by Ost and Klapproth, and renders unnecessary the 
porous diaphnq^tu employed by those authors. The details 
of the author’s method are as follows : — Dissolve the anti- 
mony (as sulphide, or as oxide rendered slightly alkaline by 
soda) in a mixture of 200 c.c. of sodium sulphhydrate of 
density 1*220 to 1*325 and 40 c.c. of 20 per cent, potassium 
cyanide solution. Plunge the electrodes (see this Journal, 
1900, 562, but the cathode is preferably ot gauze, not of 
foil) completely into the solution, and electrolyse with a 
current of 0*1 amp«'^re. Tin in quantities below 1 grm., and 
copper in quantities Ixdow 0*05 grm., do not interfere ; nor 
does arsenic, provided it be present in the arsenic condition. 

— J. T. D. 

Permlphaies ; Contribution to the Study of \^I)et€r» 

minntion o/]. N. Tarugi. VII., page 493. 


ORGA Nl C- Q VA LIT AT IV E, 

SitosteroU A possible Test for Maize Oil. A. H. Gill and 

C. G. Tufts. J. Amer. (Jhem. Soc., 1903, 26, [J]» 

254—250. 

The fact that maize oil contains sitosterol (see under XII., 
page 501), whilst cotton-seed oil contains phytcsterol, is 
suggested as the basis of a method for detecting maize oil in 
eottou-seed oil. As phytosterol acetate is somewhat more 
soluble in alcohol than sitosterol acetate, experiments were 
made to determine the possibility of recrystallisingthe mixed 
acetates so as to obtain a portion with the same melting point 
as sitosterol acetate. Pure cottou-seed oil and mixtures of 
cotton-seed oil with 10 and 20 per cent, of maize oil were 
saponitied with alcoholic potassium hydroxide, the dry soap, 
left on evaporation, dissolved in 10—50 c.c. of water, and the 
sol'ition extracted with 75 c.c. of ether and 3 c.c. of alcohol. 
The extracts, after being washed with water and evaporated, 
gave the following amounts of residue : — Pure cotton-seed 
oil, 0*095 per cent.; mixture with 10 per cent, of maize 
oil, 0* 12 per cent. ; and mixture with 20 per cent, of maize 
oil, 0*104 per cent. In each case 50 grms. (»f the original 
oils were taken. 

The crystals were boiled for an hour with an excess of 
acetic anhydride in a beaker covered with a watch-glass 
containing a Utile water, after which the excess of acetic 
anhydride was evaporated and the acetates recrystalliscd 
from dilute alcohol. After the sixth and subsequent re- 
crystallisations, the melting points of the crystals dried at 
100*^0. were as follows: — Pure cotton-seed oil, 120° — 
121° C.; 10 per cent, of maize oil, 121*5° — 122*5° C. ; 
and 20 per cent, of maize oil, 124° — 125° C. By dissolving 
these acetates in^ust sufficient hot 95 per cent, alcohol, and 
cooling the solution, the melting point of the crystals from 
the 20 per cent, mixture was raised to 126° — 127° C., 
whilst that of the acetate from the 10 per cent, mixture 
remained unchanged. 

The crystals deposited by slowly cooling the solution in 
95 per cent, alcohol, were transparent fiat needles in the 
case of pure cotton-seed oil and in the mixture cootainiiig 

10 per cent, of maize oil, whilst the 20 per cent, mixture 
yielded crystals which, in addition to these needles, also 
contained opaque, white granular forms. 

In the antboTs’ opinion this test is capable of detecting 
the addition of 10 per cent, of an oil containing sitoaterol to 
a phytosterol oil. 

Since B5mer and Winter have prepared acetates melting 
at 128° C. and higher from linse^, rape-seed, and sesame 
oil, the amhors point ont that sitosterol is also probably 
present in these and other oils, and that therefore the test 
can only be regarded as conclusive of the presence of maize 

011 when the absence of other oils is assured by usual 
physical and chemical determinations. ^0. A. M. 


I Morphine f New Retsclione for the Detection (f — . C. 
I Keichard. Zeits. anal. Chem., 1903, 43, [Sj* 95—100. 

' CoNcjENTiiATKD sulphurio add is added, drop by drop, to a 
] per cent, solution of ammonium nictavanadate until the 
: yellow coloration at firr^t formed, disappears. On adding 
i morphine, preferably in the solid state, und warming, a 
! bright green coloration if produced. With more dilute 
i solutions, a bluish-green colour is obtained. The coloration 
is very stable. An acidified solution of sodium tungstate 
: (01 per cent.) gives, with morphine, a violet coloration, 
j which disappears after a time, whilst tungstic acid it 
deposited. Stronger solutions give no coloratiou. By dii- 
1 solving titanic acid in concentrated sulphuric acid, cooling, 
j and adding a morphine salt, a black coloration is produced 
I at the points of contact. On shaking, the colour changes 
j to blood-red. No water must be present, otherwifo the 
! coloration fsils to appear. — W. P. S. 

ORGANIC—QVANTITATIVE, 

I a- and ^•Ethyluaphlhylamines ; Determination of — . 

! W. Vauhel. Chem.-Zeit., 1003, 27, [94j, 278—279. 

For detenuiliing the content of a- or )3-ethylntiphthylamtno 
in the corresponding commercial product, the following 
methods give good results; — 

( 1 ) a-Ethyhiaphthylamine. — Three grms. of the sample 
are dissolved in glacial acetic acid, and potassium hromido 

I and sulphuric acid added to the liquid ; the white sulphate 
j which separates out does not interfere with the reaction. 
Standard potassium bromate solution is then run in until 
the colour of tlie bromine formed, persists. The bromine 
acts partly as a .substituent and partly as an oxidising agent, 
the total reaction being expressed by the equation — 

2C,on7.NHCVr,-t-IIBr()a + 5IlHr - 
NHCjHs.CjoH^ : C,oll4Br.NIIC2ll^ + 5HHr + 3H,0. 

(2) ^-Ethylnaphthylaminc. — In this case the course of the 
! action ia different ; no sulphate is deposited, and the total 
I reaction is expressed by the equations — 

j HBr 03 -i- 5 llHr = ilBr. -)- 3ILO, and 2 C,oll 7 XHC,H. -f. 4Br, 
j ** NIIC 3 H 5 . C|q11(j. C joH^Bcj . N BrCjH J + 5HBi*, 

— T. H. P. 

Glycerin} Determination and Organic Analysis of very 

Small Quantities of — . M. Nicloux. Bill. Soc. Cbim. 

1903,29, [6], 215—249. 

The author proposes to estimate minute quantities of 
glycerin by the same method as he used for estimating 
methyl alcohol, formaldehyde, and formic acid. (See this 
Journal, 1897, 941 .) 

The method consists of titrating a mixture of 5 c.c. of 
the liquid containing glycerin (not more than 1 grm, per 
litre) and 5 to 7 c.e. of concentrated sulphuric acid (1*84 
sp. gr.) with a solution of potassium bienromate (crystal- 
lised) containing 19 grms. per litre. The solution is heated 
strongly between each addition of bichromate, which is 
added till the blue-green colour changes to a permanent 
yellowish-green. The number of c.c. of bichromate solu- 
tion used, divided by 2,000, gives tho glycerin content in 
grms. per c.c. 

The method may be checked by estimating the amount of 
carbon dioxide evolved in the oxidation. This consists in 
adding tho mixture of glycerin solution and bichromate (the 
quantity of which is determined by titration as above) to 
10 c.c. or more of concentrated sulphuric acid in a closed 
tube from which the air has been removed. The substances 
arc mixed intimately by inclining the tube several times. 
The reaction is finished by immersing the tube in an oil-bath 
heated to 140° C. 

The gases are now withdrawn by means of a mercury 
pnmp, and passed into a graduated vessel. Headings taken 
before and after the introduction of a piece of oaustio 
potash, show, by difference, tho amount of carbon dioxide 
produced. 

These two methods mve, in the author’s bauds, vei^ 
concordant results. — T. F. B. 
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Glycerin i V ol(Uili$dtion of in Steam. >L Niclauz. 

Bull. Soo. Cbim., 39, [7], 283—285. 

For the volatilisation of gly'cerin the author u^es steam at 
100® C. in the vacuum of the mercury pump. Tlie steam is 
generated in a flask of 1,500 c.c. capacity, provided with a 
tube once bent to deliver the steam, aud one twice bent, 
dipping into mercury, to serve as manometer and safety* 
tube. The liquid is introduced into a 250 c.c. flask, provided 
with a drawn-out elbow tube reaching nearly to the bottom, 
to connect with the steam-supply, a capillary tube bent to an 
acute angle, and furnished witli a thick rubber connexion 
and pinch-cock, for the introduction of the liquid, and a 
swan-neck tube connected by rubber-tube and pinch-cock 
with the condenser. The condenser is in turn connected 
with the pump. The end of the operation is ascertained by 
collecting separately 5 c.c., adding O'l c.c. of potassium 
bichromate solution (9*5 grras. per litre) and a little sul- 
phuric acid ) the persistence of the yellow colour shows the 
absence of glycerin. The collected distillates are concentrated 
by evaporation in a flask (which involves no loss of glycerin), 
and the glycerin is determined b}' the author’s method. (See 
preceding abstract.)— J. T. D, 

Vanillin ; Determination of , in Vanillas. A. Moulin, 

Bull. Soc. Cbim., 29 , [7], 278 — 280. 

A COLORIMETRIC method, depending on the conversion by 
fuming nitric acid of the ‘.CoH^OOH, group in vanillin 
into methjrl picrate. A colorimetric scale is prepared 
by dissolving 0*5 grm. of vanillin in 20 c.c. of a mixture 
of 100 c.c. of acetic acid and 20 c.c. of sulphuric acid, 
adding a few crystals of potassium nitrate, warming for 
an hour on the water-bath at GO® C... and allowing to stand 
12 hours. The liquid is then poured into a measuring 
tube, and made up, with the washings of the vessel and 
with water, to 100 c.c. Portions of 2, 4, 6, &e. c.c. of 
this, corresponding to 1, 2, .3, &c., centigrams of vanillin, arc 
made up to 100 c.c., and form a comparison scale. To test ; 
a parcel of vanilla, u sample of 3 to 6 grms. is drawn from ; 
it, broken up finely, introduced into a stoppered flask, and 
exhausted with ether (150 to 200 c.c., in fractions of ; 
50 — 60 c.o. at a time). The ethereal solution is decolorised ! 
by 10 grras. of unitual charcoal. Altered, the charcoal 
washed with ether, and the filtrate and washings evaporated. 
The residue is dissolved on the warm water-bath in 20 c.c. 
of thje sulphuric-acetic acid mixture, potassium nitrate added, 
and after warming and standing, the liquid and washings | 
are made up in a measuring cylinder to about 75 c.c. The i 
resinous precipitate that forms, is Altered off, aud the 
flltrato and washings made up to lUO c.c. By comparison 
with the standard scale the amount of vanillin present is 
determined. Many trials, with known quantities of vanillin 
alone and mixed with other substances, as also comparisons ; 
of this and of the gravimetric method with vanilla samples, 
have shown that the method is accurate. — J. D. 

Ceffeine and Theobromine ; Separation and Determination 

of—. H. Brunner and H. Leins. Zeits. anal. Chom., 

1903,42, [2], 117—118. 

Tmb anbstance, such as coffee, kola, cocoa, or mate, is boiled 
for 30 minutes, with 500 c.c. of water, under a reflux con- 
denser. The solution is then precipitated with freshly- 
prepared lead hjTiiroxide, until colourless, heated again to 
boiling for 15 minutes, and Altered. The residue is washed | 
twice , with 500 o.c» of water, the filtrate and washings being ! 
reduced, by evaporation, to a volume of 500 c.c. Carbon 
dioxide is led through the boiling solution, the precipitated 
lead carbonate is filtered off, and the filtrate evaporated on 
the water-bath* after adding some quartz -sand. The residue i 
obtained, is extracted for eight hours with ether iu a Soxhlet | 
apparatus. After distilling off the ether, the residue is boiled I 
out three times with 50 o>c« of water, and Altered, when | 
cooled to 50® 0. On evaporating drying at 80® C., the I 
twp alkaloids are obtained as a wiitl^h-free product. j 

Separation. — ^The mixed alkaloids are dissolved in hot | 
water, precipitated with silver nitrate, the precipitate re- 
dissolved in 2—3 e.c. of amihoDia,«and the solution warmed 
to expel the latter, dust and a strong light being avoided. 


or OHEKtOAL INDOSTBY. [Attrll w. iN*. 


After cooling to 30® C., the precipitated silver-theohromine 
is collected on a weighed filter, washed, and dried at 
100 '^ C; The substatiee has the formula C-H 7 AgM 402 . 

The filtrate is treated with sodium chloride, filtered, and 
evaporated on the water-bath. The caffeine is extracted 
from the residue with ether, the latter is evaporated, and 
the alkaloid dried at 100° C., and weighed. — W. P.' S. 

j , ^ , 

; Gltfcuronic Acid; Determining . D. J. Naidus. 

1 Dissert. St. Petersburg, 1903. Blochem. Centralbl., 1908, 
i 1, [7], 258. 

The best method of isolatiug glycurnnic acid is in the form 
of its normal salt, whilst the basic salt has not been found 
! suitable. The author also condemns the use of p-bromo- 
j phenyl-hydrazine as a reagent. Glycuronic acid forms a 
I characteristic osazone (m. pt. 190° — 192° C.) with phenyl- 
I hydrazine hydrochloride, which gives a suitable means of 
I identifying the acid. Other reactions can only bo regarded 
1 as affording confirmatory evidence.— C. A. M, 


i XXIY.-SCIENTIFIC & TECHNICAL NOTES, 

; Colloidal Silver ; Preparation of . Danlos and 

A. Cothereau. Bull. gen. de Therap., 145, 57. 
i Biochem. Centralbl., 1903, [7], 261. 

I A SOLUTION of 100 grms. of citric acid is treated Avith 
j ammonia until just alkaline to phenolphthalein, and is then 
diluted to 500 c.c., and mixed with 500 c.c. of a solution of 
186 grms. of ferrous ammonium sulphate ; the whole is then 
diluted with about 1 j litres of water. It is then treated 
Avith 100 c.c. of a 20 per cent, solution of silver nitrate, added 
little by little with continual shaking, and the resulting 
brown precipitate transferred to a filter, washed us rapidly 
as possible Avith a little Avater, and dried in vacuo over sul- 
phuric acid, or in an oven at 50° C. The product, which 
resembles the German collar goly contains 97 per cent, of 
silver, with traces of iron and citric acid, aud is completely 
soluble in water, and non-dialysable. — C. A. M. 

Contact-Catalysis; A Periodic . G. Bredig and 

J. Weinmayr. Zeits. physik. Chem., 42 , 601 — 611. 
Chem. Centr., 1903, 1, [12j, 685. 

If mercury be introduced into a solution of hydrogen 
peroxide, the latter is decomposed and oxygen is evolved. 
The evolution of gas is periodically stronger and Aveaker ; 
for example, in one experiment the amounts of hydro- 
gen peroxide decomposed in successive periods of 10 
minutes, were 0*24, 0*55, 0*33, 0*84, 0*18, 1*05, 0*17, 
0*83. In the purest 10 per cent, hydrogen peroxide, the 
mercury becomes covered with a glistening, golden-hronzc- 
coloured film, and the evolution of gas begins. Suddenly 
the evolution of gas ceases, then begins again, and so on, 
till finally the reaction proceeds uniformly to the end ; the 
mercurj is then found to be covered Avith a precipitate, 
probably of mercurous oxide. The periodicity is prevented 
by alkalis, sodium sulphate, potassium nitrate, potassium 
chlorate, and sodium carbonate, which cause a violent 
evolution of gas ; and by acids, potassium chloride, and 
potassium bromide, in presence of which the evolution of 
ga.s is weaker. — A. S. 

Dextrose ; Compound of — — , with Aluminium Hydroxide. 

A. C. Chapman. Broc. Chem. Soc., 19, [26^1], 74. 

The author has obtained a compound of dextrose with 
aluminium hydroxide by the folloAviug process : — 

To a solution of 8 grms. of pure anhydrous aluminium 
chloride in about 1,500 c.c. of 90 per coot, alcohol, powdered 
dextrose was added until it no longer dissolved, after allow- 
ing the mixture to remain some time in a Warm place. The 
white, gelatinous precipitate immediately produced by 
adding aqueous ammonia in alight excess to ^e filtered 
solution, was collected, washed with 99<.per cent, alcohol, 
and dried until of oonatant weight in an exhausted 
desiccator over aulphurio acid. It was not found possible 
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by repeated wasbing to lemove the laat tmoe <rf ehloriee, 
ft aouiU quantity inwiably rtmainwg, npparenUy in the 
form of a basic obloiide. 

It appears probable that the white, flocculent precipitate 
is a compound of 3 mols. of dextrose with 5 mola. of 
alnminium hydroxide [dCcBnOe, SAIjCOH)^], imd that this 
compound, when dried in an exhausted desiccator over 
sulphuric acid, loses approximately 4 mols. of crater. 

This aliiininium compound is a white, amorphous sub- 
stance, insoluble in water and alcohol, but dissolving in 
dilute acids. It differs from the similar compounds of 
dextrose with the oxides of irou and chromium in being 
insoluble in water when freshly precipitated ; with boiling 
water, it undergoes partial decomposition into aluminium 
oxide ami dextrose. On drying for some hours at 1(^®C., 
the substance lost 12 per cent, of its weight and acquired a 
pale yellow colour, but did not char appreciably at this 
temperature ; it burned with extreme readiness when 
heati*d more strongly, yielding a mixture of the metallic 
oxide mixed with carbon, the final residue after prolonged 
ignition consisting of alumiaium oxide. 


#irtD Soolifi!. 

Minus and Quarries. (Jenekal Kki*obt and Statistics 
FOR 11)01. Part IV. British, Colonial, and 
Foreign Statistics. [Cd. iriOfi.j Price Is. 7(1. 

This return, which is compiled annually in the Home 
Office, contains statistics and general information in regard 
to the mineral output of various foreign countries and 
ilritish possessions, the figures given being brought down 
in most cases to the year PJOl. It appears from the 
statistics contained in the report that the number of persons 
engaged in mining and quarrying at home and abroad 
exceeds 4,500,000, of whom, roughly speaking, one -fifth are 
employed In the United Kingdom and one-third in the 
British Empire. The total amount of coal produced in the 
world amounted in 1901 to 789,000,000 metric tons, of 
which the United States yielded rather more than one-third 
and the British Empire rather less than that proportion. 
The quantity of iron produced in 1901 amounted to over 
.39,000,000 metric tons, to which total the United States 
contributed 10,000,000 metric tons, the British Empire 
4,800,000, and Germany about 4,301,000 tons. 

Die Elektrochemie tjkd dir ’Mbtallurgie der Fim 

DIE ElKKTROUHEMIB WICHTIGBN MbTALLB ADP UEll 
iNDUftTItIK- UND GkWERUB- AUSSTELLUNG IN DUSSEL- 

DORE, 1902. Von H. Danneel, Ph.D. Verlag von 
'Wilhelm Knapp, Halle a. S. 1903. Price M. 6. 

Quarto volume, practically reprint of Ueports from the 
“ Zeitschrifi fur Elektrochemie.'^ It contains 81 pages of 
subject-matter, with 66 illustrations, followed by an ^pha- 
betical inde.x of subjects and names. The following 
subjects are treated of: — A. Introduction. Minerals. 
Working up. Coal used. Ores. Smelting, &c. B. In- 
struction and Scientific Apparatus. C. Preparation of 
Ores. D. Ores worked up and Metals won. E. Prepara- 
tion of Metals and Employment of same. F. Miscellaneous. 
Colours. Inorganic Chemicals. Artificial Carbons and 
Lamps. 

Das NeOK InSTITDT pur METAtLnUTTENWBSRN UND 
KlEKTROMKTALLURGIE AN DEB KoNIGLICHBlf TeCH- 
NisciiRN Hochschule ZD Aachkn. Dr. W. Borchers, 
Professor ffir Metallhfitienknnde nnd Elektrometallurgie. 
Ahsebnitt : Elektrische Messinstnimente. B^tbettet 
von Dr. H. Dannkbl. Verlag von WHhehn Knapp, 
Halle a. S. 1903. Price M. 6. N ' 

Quarto volume, like the preceding, descriptive the Kew 
institute for Practical Metallargie and Fle^rpmetallurgy in 
the Eoyal Technical .High SchcMlof Aachen end vanoos' 
dipartmente. Sixty-one pages of sa!^je^-mat!tf^;.^h 89 
illustrations, describing, m^els and apperatjas^ 


Notks ox Mstalldroicai. ANALTats, Arrangad for 
Btodents in Metallorgioal Chemistry. Selected l^thods 
for the Analysis of Iron and Steel and of the Mliteriftls 
used in their Maoufactnre, inolnding the AnaiysU of 
Gases, Fuels, Water for Boiler Supply, Ac. T0geth«^th’ 
Explanatory Notes on the Manipulation and CbemisWy fif 
the Various Wocesses. By Nathaniel W. Lord, B.M., 
Professor of Metallurgy and Mineralogy at the Ohio 
State University, and Cousulting Chemist of the Ohio 
Geological Survey. Second Edition, I'c-writton and 
greatly enlarged. Columbus, Ohio, U.S.A. 1903. 
Price $2.50, post free. 

The book contains 22H pages of subject-matter, with 17 
illustrations of apparatus, &c. The leading subjects are as 
follows:—!. Obtaining and Preparing Samples for Analyaii, 
11. Analysis of Limestones. III. Determining Irou in 
Ores. IV. Determination of Phosphorus ; V. of Silicon 
in Iron: VI. of Manganese; VII. of Sulphur; VIIL of 
Carbon in Iron and Steel; IX. of Titanium; X. of Nickel 
in Iron and Steel ; XI. of TungsUm and Chromium in 
Steel. XI 1. Analysis of Furnace and Ftuo Gas. XIII. 
Analysis of Blast Furnace Slags ; XIV. of Fire Clays. 
XV. Determining Copper in Ores. XVI. Assay of Zinc 
Ores. XVII. Analysis of Alloys of Lead, Antimony, Tin* 
and Copper. XVIII. Examination of Water for Boiler 
Supply. XIX. Tables, &c. 


Crabe Ifteport. 

I.--CxENEHAL. 

Mineral Production or Canada. 

Eng. and Mining J., March 14, 1903. 

The following approximate statistics have been isined by 
the head of the Mines Bureau of the Geological Survey. 
The quantities given are in short tons. 

The total pig-iron production amounted to 357,908 tons, 
of which it is estimated 71,665 ton 4 were obtained from 
Canadian ore, the remainder being imported. 

<.)ther metals produced were, lead 11,500 tons, nickel 
5,350 tons, and zinc 83 tons. 

Classed as non-iuetallic may be noted, asbestos 81,779 
tons, coal 7,639,255 tons, coke 500,466 tons, Felspar 7,576 
tons, gypsum 332,045 tons, limestone 293,108 tons, baryta 
1,096 tons, ochre 4,955 tons, pyrites 35,616 tons, and salt 
68,056 tons. 

In addition to these, cement (natural rock) was produced 
to the extent of 124,400 barrels, and Portland cement, 
.594,594 barrels; while petroleum is reckoned at 581,486 
barrels. 

Lead, silver, and pig-iron (from Canadian sources) and 
petroleum show a decreased yield and value at the same 
time, whilst copper, nickel, and pig-iron (from all sources) 
among metals, and coal, coke, cement, gypsum, and salt, 
amoug minerals, showed iucrea&es in quantity. 

The values of copper (metal), and asbestos, petroleum, 
and salt, showed decreases, whilst other minerals, notably 
cement, coal, and coke, showed increased values. 

The total production in 1902 is valued at 65.000,000 dels, 
against 66,700,000 dols. in 1902. 

The total metallic products show a decrease of over 15 
per cent., whilst the Don-metallic group shows an increase 
of over 20 per cent. — T. F. B. 

Chehical Industry in Russia. 

St. Peter$hurg Me^Menger^ through U.S. Cone.. Beptf, 

The feature of last year was the suspension of the import 
of chemical products and the decrease in their priota, doe 
to compefitioQ and improvements in manufacture. Th# 
demand for mineral acids, salts, and alkali has been laM^ 
suppUed by home manufacturers, the import being conftntd 
to small and frontier towns. In addition to 
worke at wataaw and Moscow, a qew 
improvemettU, was compteud at , F^^bprg, 
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oatt»«d, during the last year, a redoctioo of 30 per cent, in 
the price of sulphuric acid and its by-products. 

There has been a marked increase io the amount of 
sulphur and pyrites produced and a decrease in their 
import, viz. ; — 


1000 . 1001 . 


! Tong. I Tons. 

Sulphur 17.018 i 15.840 

Pyrites t8.u3i i 00.048 


1902. 


Tons. 

1.512 

50,504 


The price of sulphur and pyrites is gradually increasing, 
vrhile tnat of nitric and hydrochloric acids has dropped from 
75 and 80 kopecks (38*6 to 41*1 cents) to 6.5 and 70 
kopecks (3.3 ‘5 and 36 cents) per pood (36*112 Ih.). The 
price of chloride of limo decreased from 2*25 rubles (1*16 
dols.) in 1901 to 1*40 rubles (72*1 cents) at St. Petersburg, 
1*80 rubles (67 cents) at Moscow, 1*45 rubles (74*6 cents) 
at Kiga, and 1*6 rubles (82*4 cents) at Odessa. This 
decrease was due to the erection of a new factory in 1902, 
which used the electrolytic method. A comparison of the 
figures for the import of chloride of lime in 1902 and 
1901 — 80,260,000 poods (1,805,040*5 tons) and 95,000 
poods (1,544*7 tons), respectively— show that the prices 
of this product in foreign markets were less than those in 
Kusiia, and notwithstanding the duty — 1 * 15| rubles (59*5 
cents) per pood — it was imported in large quantities, 
which import aided in decreasing the prices of the home 
product. 

The trade in chemical products for manufacturing pur- 
poses shows a considerable increase of indigo and oxalic 
acid. The supply of the latter almost doubled during the 
last two years and now amounts to from 3,000 to 3,500 
poods (48*7 to 5G*4 tons) per month. 

Competition and cheap varieties of foreign tannin have 
reduced the price of this product from 35 — 36 rubles 
(1*80 dols. to 1*85 dols.) to 30 — 31 rubles (1*55 dols. to 
1*59 dols.) per pootl. 

A plant has been *recently erected at Kiuesha, in the 
Kostroma Government, for munuficturing benzol and 
aniline from petroleum. 


The products of reduction works are stated to be as 
follows 


Copper ingots 

Zinc 

Lead, pigs, bars. i!tc 

Litharge 

Pig-iron 


Quantity. 


Metric 
Tons. 
31.517 
108.28.1 
1*23,098 
4. 10 1 I 
7,880.087 1 


Value. 


(Thousand 
Marks. 
46,309 i 
54.787 I 
32,233 

1,128 I 

491.774 : 


jQuantity. 


Metric 
Tens. 
80,691 
174, 9i7 
140,331 
4,197 , 
8,529,900 I 


Value. 


Thousand 

Marks. 

34,164 

01,804 

31,343 

1,C3.1 

455,099 


The production of refined salts, and of various salts, in 
refined or commercial form, is shown in the following 
table : — 


1901. 1902. 



Quantity. 

1 Value. 

Quantity 

i 

I Value. 


Metric 

j Thousand 

M(dric 

jThousand 


Tons. 

Marks. 

Tons, 

Marks. 

Salt 

578,751 i 

1 15, 7.^0 

.572.816 

15,611 

J*otiis8imn chloride 

291.6<W 

! 35,129 

! 207.512 

I 31,545 

Magnesium chloride .... 

21,018 

1 .T14 

19,6.')S 1 

310 

GlaubtT NaltH 

7H,06.'5 

1.968 

8.3.973 1 

2,174 

J^otassium siilpbato 

Potassium magnesiunv 

37,39 V 

6,813 

2V279 

4,534 

sulphate 

1.5.612 

; 1,146 

IS, 147 1 

],40.> 

MagncHium suipnato .... 

46.714 

087 ^ 

39,262 i 

! 

541 


Customs Labora.tobies in Costa Rica. 

[/.S. Cons, ifeps., March 21, 1903. 

Chemical laboratories have been established at the San 
Jose and the Puuta Arenas custom-houses, for the inspec- 
tion and classification of foods and drinks, drugs, medicines, 
&c. Articles entered at Port Limon are forwarded to San 
.lose for inspection. 


Thermometers : U.S. Custojis Decision. 


Mineral Production of Germany in 1902. 

Bd, of Trade J., April 2, 1903. 

According to an advance statement of the Imperial 
Statistical Bureau showing the mineral and metallurgical 
production of the Gorman Empire for the year 1902, 
published in the Deutscher Iteichs-Anzeiger of the 24th 
March, there was a decrease of 1 * 6 per cent, in the output 
of coal, and of 8*3 per cent, in that of lignite. 

The following table shows the quantity and value of 
other minerals and salts produced in the years 1901 and 
1908 



( 



1 Quant ity.j 

Value. 

Quantity. 1 

1 Value. 


Metric 

i 

Thousand! 

1 

Metric 

Thousand 


! Ton.s. 1 

Marks. 1 

Tons. 

Marks. 

Iron ore 

16,570.182 1 

i 71,999 

17,963,696 

65.730 

Ziuo ore 

647,490 

I 21,502 

702.504 

29A11 

Lead ore ' 

153,341 

14,141 

167,855 

13,436 

Copper ore 

777.339 

24,299 

761,921 

20.431 

Bilver and g^ld ore 

Cobalt, ni»el, and bls- 

11,677 

1,531 

11,024 

1384 

muth ores 

10,470 

742 

12,435 

752 

Hatiganese ores 

56,601 

703 

48,812 

679 

Pyrites 

157,438 , 

1,142 

165425 

1,285 

Asphalt 

Pet.roleum 

90,198 

676 

88,874 

604 

4A096 

2,950 

49,725 

3,351 

Bock-salt 

985,060 ! 

4.^ 

1,010,412 

1,328.633 

4,684 

Kslnit 

1,466A69 

um 

19,210 

Other potash salts 

9,086,883 


1,962,884 

20,796 


The chief featm notioeable from the above figures is the 
'ucrease of 8*4 pe^uent. in the production of iron ore. 


March 18, 1903. 

Two classes of thermometers were considered, one com- 
posed of blown glass, metal, and paper, the blown glass 
being the component material of cbiet value, and the other 
composed of opal glass, blown glass, wood and metal, the 
opal glass being the component material of chief value. 
Duty had been assessed at 60 per cent ad valorem under 
paragraph 100 of the Tariff Act of 1897, as '^opal and other 
glass ware. The importers claimed them to be dutiable 
at 45 per cent ad valorem under paragraph 1 12, as ** manu- 
factures of glass or of which glass is the component 
material of chief value. ” In the light of a decision of the 
United States Court on cut glass atomisers, followed by the 
Board in numerous cases, the action of the collector was 
overruled and the claim of the importers sustained. 

— R. W. M. 

//.— FC7BZ, GAS, AND LIGHT. 

Mineral Deposits in Trinidad. 

(Co/. Kept. No, 882.) 

In a recently issued report for the year 1901-2, it is stated 
that 10 licenses were issued to prospectors to search for 
' petroleum and coal in Trinidad. It is now becoming realised 
I that, besides its pitch lake, that island probably possesses 
large deposits of coal, manjak, and asphaltic oil, and 
, prospectors have recently been actively at work both on 
' crown lan^s and on private property. 

Coo/.— Coal has been found in several parts of the island, 

I in most cases cropping out at the surface, but it is chiefly 
i of a quality which wonld be nnable to compete with 

i the imported coal. The borii^ for coal undertaken by 
i the Government have been so fir successful as to warrant 
further trials being made under expert advice. 
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Ot7.--Petio)fum hat been found in cons iderable quanti^s 
by a Canadiin company^ who hold an axtensive ooocetaioD 
in the Ward of Guayaguayare. The company Imye spent 
yery large iuiiif of mo^y in machinery and boring opera- 
tions, and it is hoped that the industry will prove a success. 

.Van/o^.— Manjak, in paying quantities, has been dis. 
covered on two neighbtwinog estates in the Naparima 
district. 


r//.— AC/D5, ALKALIS, Etc. 

SrLi'HUK : IJ.S. Customs Decision. 

March 6, 1903. 

lu two cases of sulphur imported at Portlan<l, Oregon, 
duty had been assessed at 8 dols. a ton, as refined or 
Kubliiued sulphur, under paragraph 84 of the Tariff Act of 
1897. An analysis of the merchandise showed, in one case, 
no fixed mineral matter, and in the other, seven hundredths 
of one per cent. The Board held that the first lot was 
refined sulphur and dutiable as assessed, and the second lot 
erude sulphur, and free of duty, under paragraph 67 1. 

— li. W. M. 

Tub Mineral Acid, Soda, and Blkaciiin(i rowuncu 
MARKKr. 

K. Reusch. Chem.-Zeit., 27i [^"]» 

1. Sulphuric Acid. — The general industrial depression 
affected this iiiannfacture, Vmt the market has been satis- 
factory, The increased demand from superphosphate works 
has contributed to this ; Tor the lessened production of 
“ Thomas- meal ” has continued. The scarcity of sulphuric 
acid of the past few years no longer exists, several new 
works having been opened. Ibices have lowered, and a 
downward tendency is still noticeable. Foreign competition 
is felt in this industry, fur there is uo import duty on 
sulphuric acid. According to Witt there were, in 1900, in 
Germany, 75 sulphuric acid works, 58 making it as their 
main product, and 17 as a secondary pniduct. They 
employed 3,798 men, and turned out 849,900 tons, worth 

2 .'.*282,000 marks. In 1901 the production was 856,827 
tons, and last year 864,000 tons. There are now 10 works 
using the " contact process.” Last year’s imports were, 
22,20.5 tons, and ex ports, 47,666 tons. In Austria-Hungary, 
four new contact process works have been started within 
the last year or two. 'i'here is in that country an increasing 
demand, especially for the petroleum-industry, in Austria- 
Hungary and in Roumania. A common understanding has 
been arrived at among the Silesian,' Austrian, and Hungarian 
works, to avoid the ruinous competition that was going on. 
In Italy only one works uses the contact process, but a 
second is projected. The Russian production steadily 
increases with the increase of naphtha works, and of the 
manufacture of mineral acids, and superphosphate.^. There 
is but little imported into Russia, and none exported. 
Fumiug acid (30 per cent. SO3) is made in a Moscow work, 
and on a small scale also in Fetersburg. The latter work 
produces anhydride also. In Japan there are nine works, 
making annually 50,000 tons. Lately, considerable deposits 
of sulphur have been discovered in Central Asia, said to 
contain nine million tons. The already known Daghestau 
deposits yield about 20 per cent, of pure sulphur, while the 
Sicilian deposits only yield 1 4—17 per cent. The following 
table, from statistics where they are available, in other cases 
estimated from the best available data, shows the world’s 
production of sulphuric acid in 1902 : — 

Great Britain 

United States 

Germany 

France.... 

Austro-Hungary 

Italy 

Bussia 

Japan...., 

Belgium, Switzerland. Scandinavia, 

Spain, and other countries 

TotiL... 


Tons. 

1 , 000,000 

1,0002KK> 

865.000 

760.000 

500.000 

235.000 

126.000 
602)00 

76,000 

4,4602)00 


The total production in 1878 was estimated at 1,000,000 
tons. 

2. Hpdrockhric Acid and Si>dium Sulphate. — The 
market for hydrochloric acid has been poor, so that pro- 
duction has heexi restricted. In spite of this restriction, 
prices have fallen somewhat. Things have been better in 
the sulphite market, the stocks which had accumulated 
during the year before, in consetiuoncu of strikes in the 
glass tmde, having been disposed of. Friecs, however, 
nave not risen. The difference in price hetueeii sulphate 
and carbonate is gradually lessening, so that the use of 
carbonate in place of sulphate for glsss-muking will prob- 
ably sorm y become general, unless the choapiuiing of 
sulphuric ^acid, through improvements in the contact 
process, or through a fall in the price of pyrites, should 
further cheapen sulphate. Witt gives tlie inland consump- 
tion, in 19Dl, of sulphate as 266,169 tons, and of hydrochloric 
acid as 290,910 tons. In 1902 the imports were, respec- 
tively, 7,307 tons and *2,449 tons ; the exports 62,688 tons 
and 12,807 tons. It is interesting to note that the great 
deposit of Glauber’s salt of the Kana Buga/. Gulf, on the 
Caspian, 3,000 square versts in urea and a fathom thick, 
will probably he worked very soon. This will greatly in- 
fluence the import of sulphate ai»d carbonate into Rus>ia. 

3. Nitric Acid. — This industry has sulTered much fn)m 
the great fluctuations in the price of nitre, In view of the 
future exhaustion of the Chili jleposits, interest attaches to 
the discovery of deposits in other parts of the globe. A 
considerable deposit, easily workable, has been found in 
Texas; and deposits exist in California, said 10 be from 
3 to lo ft. in thickness, and to contain Irom 15 to 40 per 
cent, of nitre. 

4. Soda . — Witt estimated the German production of 
1901 at 300,000 tons, and the inland consumption at 
237,671 tons, reckoned as calcined carbonate. The import 
ami export figures in tons, for 1902, are : — 


(.’austic. 


106*9 

5,0f»()*4 


— 

Biojir- 

bonatc. 

Soda-Ash. 

Sodii- 

CrysDils, 

ImportH ! 

107*7 ‘ 

lliOT> j 

lll*S 

Exports 1 

Wiry 

,Ulu8*6 



The export of soda-ash shows a considerable falling off 
from the figure (4.5,967 tons) for the previous year. It is 
diflBcult to forecast the influence on (ierman industry of 
the increased foreign produeiiou of caustic soda elec- 
trolytically. 

.5. Bleaching Powder . — The United States take the 
greater part of the European export! of bleach — 55,000 to 

60.000 tons, of which England supplies about 40,000, and 
Germany the rest. According to Wilt, the German pro- 
duction is about 55,000 tons, of which 20,000 are made by 
the Weldon and Deacon processes, Exports exceeded 
imports in 1902 by 29,643 tons. France produces about 

30.000 tons of bleaching powder (and 10,000 tons of 
bleaching liquors) ; Russia about 12,000 tons, 6,600 by 
the Weldon process and the rest electrolytically. The 
Russian import is steadily diminiihing; in 1899 it was 
only 2,164 tons. Italy supplies itself and will soon export; 
one electrolytic work has been going for nine monthi, and 
another will shortly start. The United States in 1900 
made 10,979 tons, and probably made considerably mofe 
in 1902; yet for the financial year ending June 80, 1902, 
the imports were 10,000 tons more than in the previous 
year. After the United States, the largest customer for 
German bleach is England, who took 8,359 tons in 1902. 

— J. T. D. 

X.-~METALLURGY. 

Bessemer Steel Faoddction in 1902 iir U.S.A. 

Eng, and Mining J., March 21, 1908. 

The American Iron and Steel Association has collected 
complete staUstlcs of the production of Bessemer steel in 
the United States in 1902, and we give below Its statement 
of the results shown. < 

Ingots and -The total pTodMen id Bessemer 

steel ingots and castings in 1902 was ipiS,47l gross tons. 


V 
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agftinst 8,718^02 tons in 1901, an inoreaso of 593,169 tons, 
or 6*8 per cent. The increase in 1901 over 1900 amonnted 
to 2,028,532 tons, or over 80 per cent. The prodaotion of 
1902 was the larj^est in oar history. The following table 
gives the production of Bessemer steel ingots and castings 
in the last six years. Of the production last year, 10,466 
tons were steel castings, against a production of 6,761 tons 
in 1901. The figures are in long tons : — 


1897 0.475,315 

1898 6.609.017 

1809 7^6.854 

1900 6.684,770 

1901 8,718.802 

1902 9.306,471 


Below is given by States the production of Bessemer 
ingots and castings in the last two years : — 


— 

1901. 

1902. 

■ 1 

Changes. 

Potinsylvania 

4,298.4.89 

4.379,516 

I. 

1 

86,077 1 

Ohio 

2.151.846 

2,628,802 

I. 

3739.56 1 

Illinois 

L-iiun 

1,443,614 

I. 

119,397 j 

Other fitatcH 

940,800 

954,539 

1. 

13,739 j 

Total 

8,713,302 

9,306,471 

'• 

693.169 1 


There was no Clapp-Griffiths works in operation in 1902, 
and only two Bobert-Bessenier plants were active. Five 
Tropenas plants were at work, as compared with seven in 
1901. In addition one Bookwulter converter was running. 
All these works that were active were engaged in the 
production ot steel castings only. 

Rails. — The production of all kinds of Bo^senier steel 
rails by the producers of Bessemer steel ingots in 1902 was 
2,876,293 gross tons against a similar production in 1901 
of 2,836,273 tons, in 1900 of 2,361,921 tons, and in 1899 of 
'2,240,767 tons. The maximum production of Bessemer 
steel rails by the producers of Bessemer steel ingots was 
reached in 1902, but the increase in that year over 1901 
.amounted to only 40,020 tons, or 1*4 per cent. As 
compared with 1887, 15 years ago, the increase in 1902 in 
the production of Bessemer rails amounted to only 831,474 
tons, or 40 per cent., while during the same period the 
increase in the production of Bessemer ingots amounted to 
6.370,438 tons, or almost 217 per cent. The total pro- 
duction of rails in 1902 will include rails made from open- 
hearth steel, rails rolled from purchased Bessemer blooms, 
re-rollod rails and iron rails. The total from all these 
sources in 1901 amounted to 38,366 tons. 

The United States imported, in 1902, 63,522 tons of steel 
rails and exported 67,666 tons, in 1901, it exported 
.318,956 tons and imported only 1905 tons. 

, rLA'riNLM IN BuSSIA. 

Eny. and Mi7iing J.t March 21, 1903. 

The production of platinum in Russia in the year 1902 
in poods was as follows ; Soci^t^ du Platine, of Paris, 159 ; 
Uount P. P. SchouvaloflF, 99 ; Prince Demidoff, 53 ; Kolli, 
40 } small exploitations, 15; offered in the market, 80; 
total, 446 poods ; equal to J,30G kilos. The metal** offered 
in the market** was really stolen, or obtained by un- 
authorised workers. All of this platiuum was produced 
in the Ural. 

Only a small part of this metal is used in Russia. 
Nearly all of it is exported at once to London or to Hanau, 
Germany, where it is refined. 

Manoakkse Ohe FiiOM Brazil. 

Eng. and Mining J., March 28, 1903. 

Exports in 1902 were 143,320 v^rie tons, of which a 
largo part came to the United States. Compared with 1901 
the^shipments have increased over 40 per cent. The grade 
of this ore varies from 48 to 50 per cent, manganese, hut it 
is all sold on a of 50 per cent. 


XIL^FATS. FATTY OILS, Etc. 

Gotton-Sbed Oil Industbt in India. 

Bd. of Trade •/., April 12, 1903* 

In the annual report of the Upper India Chamber of 
Commerce there is a section relating to the possibility of 
establishing a c«Uton-seed oil industry in India. It has 
often been asserted that Indian cotton-seed was unsuitable 
for oil' making on a profi.tahle basis, becanse of the rela- 
tively poor yield of oil, and the extreme tenacity with which 
the lint adheres to the capsules, rendering special machinery 
necessary, and the process over-costly. Experimental 
crushings in the United States do not support this view. One 
firm of machinery makers expressed the opinion that the 
** seed was very rich in oil, equal to, if not better than, the 
American.** There seems therefore to he no insuperable 
obstacle to the establishing of the industry in India. 

Xril. A.^-^PIOMEIVTS, PAINTS, Etc. 

Sap Brown : U.S. Customs Decision. 

March 16, 1903. 

It was decided that sap brown, an analysis of which 
showed it to be a soluble organic colouring matter of a 
ligneous nature, and also called V'an Dyke brown, was 
dutiable at 30 per cent, ad valorem as a pigment under 
paragraph 58 of the Tariff Act of 1897. The claim of the 
importer that it is a sienna earth, under paragraph 49, was 
overruled. — R. W. M. 

Hematite Pigment in Spain. 

17.5. Cons. Reps., March 25, 1903. 

A rich vein of oxide of iron ore — valuable chiefly for the 
manufacture of red paint for structural ironwork— has been 
discovered near Jaen, about 85 miles from Malaga. The 
Coropania Mineralurgica has established a plant on the 
outskirts of this city, where the ore is refined and prepared 
for export. The ore is hematite, aud is shipped both crude 
and refined. 

Interest attaches to the industry, in view of the marked 
decrease — of 31 per cent. — in the production of hematite in 
the United States in 1901. 

According to published reports, the price in 1901 for the 
American ore was 12*87 dols. per short ton. Last 3'ear, 
the Malaga product was invoiced here at 50 pesetas 
(approximately 6*80 dols. in United States gold) per short 
ton of erode ore, and at exactly double that price for the 
levigated or prepared material. 

This article was the only new product that appeared on 
last year’s list of exports from Malaga to the United States, 
and nt this writing 400 bags of crude ore are awaiting ship- 
ment to New York. This will be the largest single ship- 
ment since the opening of the mines, about one year ago. 
At present, however, the dre finds its largest market in 
England. 

XVI.SUGAR, STARCH, Etc. 

Imposition of Special Import Duties on Sugar 
in British India. 

Bd, of Trade J., April 9, 1903. ‘ 

With reference to the notice published on p. 118 of the 
j Board of Trade Journal for July 17, 1902, the Board have 
now received a copy of a Customs Circular (No, 4 of 
1903), imposing, with effect from March 1, 1903), a special 
duty, under section 8 d ( 1) of the Indian Tariff (Amend- 
ment) Act, 1902 (No. 8 of 1902), upon sugar imported into 
British India from the undermentioned conntries. 

The Act referred to, which is only to remain in force 
until Ang. 81, 1903, provides that special duties shall be 
levied on sugars imported into British India from conntries 
in which the ** surtax,” or excess of import duty over 
internal duty, amounts to more than 6 francs per 100 kilos, 
in the case of refined sugar, or 5 francs 50 centimes per 
100 kilos, in the case of other sugars. 
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Bjf the tcnnt of the C*irciil«r in qaeelioD» the following 
ire the imtei of the special dotlee to be levied on rognre 
nported into firideh Indie from the coontries named) end 
ihe duties sre to be levied without regard to whether 
i^ugar is imported directly from the country of production 
3r otherwise, or whether it is imported in the same con- 
dlition as when expoited from ibe country of production 
or has been changed in condition by manufacture or other- 
(rise : — 


Countries. ! Kinds of Suscar. 


Rate of 
Special 
Diil.v per 


; 

llHieHB. 

1901 02, 

For the manufacture of iodoform 

1 809 

324 

For tho manutaeiura of lacquei-s of nil 



kinds and poliiib 

47,876 

46,313 

For the manufacture of scientitU- pro 


ttarntions for teaching purpose's 

For the manuluciure of soda soaim 

22 

, , 


1.710 

For the manufacture of wool fats U»*uo- 

linel 

1,118 

345 

1.052 

2,141 

For other purp<ja»>s 


( if the npirits permitted free without any denaturiug, the 
following quantities were permitted ; — 


France... 

Denmark 


Aiwentine 
public. 
Russia . . . . 


i 1 

. . , . Refined sn^r I 

UnrefintsI sugar j 

. ... Candy and suKsr in whole or broken 
loaves, platea. cakes. Ac., what- { 
ever the colour may l)e,and white j 
polarised susar which is lighter • 
than the Amsterdam standird ; 

I sample No. 18 I 

Ro- j Retlncd augur j 

I I'lireftncd sugar 

. ... j Refined sngar 

I'nrellned sugar . 


R. a. p. 
0 0 8 
0 8 5 


0 8 1ft 
5 7 6 
4 0 8 
•U 10 8 
•5 1.5 10 


To rhemists end medicine manufactuivrs 1 

12,883 

38 .087 

To hospitals aixl nsylunts 

1.841 

2.011 

To public Hcieutitic institutioUH 

1.776 

1.964 

To gunpowder aud fulminaie of nicn-ury 



1 iiitttmfacturcrs 

1 

17,.H21 

1 

17,376 


The 1‘otato as a Soluck of Wicaltu in Germany. 
U.S. Cons. Htps.f March 20, 1903. 


•These ttpecial duties nre in lieu of the " nddilionul ” duties 
previously iu force, which have ht*en cancelled by Customs Circular 
No. 6 of llMia. 

I 

XVII— BREWING, WINES, SPIRITS. Etc. ; 

DeLIVEIHES of Sl'lEIlS IN Gkbmany. I 

Zeits.f. Spirilusind.i April 16, 1903. ' 

From the 1st October 1901 to the 30th September 1902 ! 
there have iu all been delivered in Germany, free of duty, ’ 
1,110,050 hectolitres of spirit (1 hectolitre « 22 galls.). i 

Of those quanlities which have been imperfectly de- > 
natured, the denaturing was effected as follows : ~ j 


AVilh vinegar , 

With .5 litres of wood naphtha 

With \ litre of pyridine bow's 

With 2ft litres of shellac solution 

With 1 kilo. of camphor. .. . 

W ith 2 litres of turpentine oil s. . 

With 1 litH'of turpentine oil 

With i litre of lienrol 

With 1 litre of benzol 

With 10 litres of sulphuric ether 

With 0*026 litre of animal oil 

With soft grms. of chloroform 

With 200 gnus, of iodoform 

With 2 litres of wootl naphtha ami 

2 litres of petroleum Irenzine 

M'iih I litre of technically puie meth.vl 
nloohol and 1 litre of )>otroleuin iKuizine 
With 1 kilo, of castor oil and i<X) grms. of 

soda-lye 

W’ith 6 litres of petroleum benzine 


permitted : — 


For the manufacture of vinegar 

For the manufacture of glazing fur 

breweia’cvks 

For the sizing of india-rubber cloth ...... 

For the manuracture of celluloid 

For the manufacture of sulphuric ether. . 

For the manufacture of acetic ether 

For the manufacture of sundry articles 
mentioned in paragraph 4 of duty-free 

alcohol 

For the manufacture of chloroform 

For the manufacture of coloured lacquers 
For the manufacture of stamping inic . . . . 

For the manufacture of ink 

For use in glaziers* hnnps 

For the sisuig of silk bimdt 

For cleaning trinkets and imitation 
jewellery 


11M)0-01. 

1901-02. 1 

1 

j 

lI'Ttolitres. 

Hectolitres, j 

1W,32U 

lfl<»,2M7 

21.492 

20,W»4 

210 

5ftl> 


1,5S6 1 

J>.39« 

9,tW)4 ' 

6,(M)1 

4.985 j 

50,941 

62.^19 

1.144 

2..35<i j 

1.879 

8,051 i 

11.495 

11,210 

€0.748 

75,K3l ! 

296 

071 1 

356 

824 ; 

47 

s.| j 

0 

.. ; 

1,737 

1.719 ! 

993 

[ 

y denatured (exclusive I 

bllowiug 

save been : 

1 

171,204 

164,062 

1.417 

1,828 

236 

258 

15,797 

10,684 

48,2e5 

65,747 

145 

415 

28,070 

32,010 

478 

760 

2,741 

3,460 

813 

28 

18 

2 

108 

120 

3 

1 

8* 

76 


An exposition is being held in Berlin under the joint 
management of the Union of Alcohol Producers and the 
Association to Promote the Industrial Uses of Alcohol, 
which includes all that relates to the culture and economic 
use of the potato (1) as human food, (2) as feed for domes- 
tic animals, (3) as material for the manufacture of alcohol, 
and (4) as material for starch and subsidiary products — 
starch sugar, syrup, dextrin, &c. 

In the year 1901, out of 65,625,000 acres of arable land 
in the German Krapirc, 12*5 per cent, of the whole was 
planted with potatoes. For every 10,000 inhabitants there 
were planted in 1900, 160 acres of potatoes, as against 
112 acres in Austria, 98 acres in France, 31 acres in Great 
Britain and Ireland, and 84 *8 acres in the United States. 
The total area and product of potato culture in Germany 
have ranged during recent years fmm 32,329,000 metric 
tons, grown on 7,631,975 acres, iu 1896 to 48,687,000 tons, 
grown on 8,297,080 acres, in 1901. 

At the exj)C8iliou there are displayed a collection of more 
than COO samples of potatoes, grown at 28 farms and 
experiment slalions in different parts of the Umpire, each of 
which shows by this exhibit what has been accomplished 
with the 15 or IG varieties of potatoes that aro now accepted 
os standard in Germany. Each sample includes a peck of 
potatoes, not selected, but taken from the run of the pile, 
washed, analysed, and labelled with the yield per hectare, 
and the percentage of starch contained. Additional notes 
state the location of the fields, nature of soil, kind and 
quantity of fertiliser used, date of planting and harvest, &c. 
— a complete history of the whole process of cultivation and 
its results. 

Through such means, the gemTal jield per hectare has 
been raised by no less than 38 per cent, during the past 
ten years. The increase in the harvested crop from 1896 to 
1901 was 16,350,000 ton.s, valued at 400,000,000 marks. 
Instances aro reported where, by intensive cultivation under 
favourable conditions, 14*4 metric tons of potatoes have 
been f^own on an acre of land, while 8 and 9 tons per acre 
aro not unusual in practical agriculture. 

As a result of these two fundamental conditions — the 
abundance of land adapted to potato culture and the steady 
increase of product through consummate scientific uiethoda 
— the crop had reached iu 1901 the danger point of over- 
proiluction ; that is to say, the harvest of 48,687,000 tons of 
potatoes raised the seriou.** problem of how to dispose of 
them without waste or so depressing the market price that 
there would be left in it no profit for the farmer. The first 
result was a tremendous increase in the production of potato 
alcohol during the autumn ami winter months, a oonsequest 
ovcrsnpply of raw spirits on the market, and the exposition 
of Kebniary 1902, to illustrate, promote, and extend by all 
praetioU means the use of denaturised ^cobdl for technical 
and industrial purposes. The exposition has been repeated 
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this yeRr» and now covers not mere^ the alcohol industry, 
but the cultivation and the several principal uses of potatoes, 
which may be concisely summarised as follows : 

(а) Ai Human Food, — Of the entire annual potato 
crop of Gennany, one*half is consumed directly as human 
food. It is impossible to increase much the per capita 
rate of consumption, except in so far that the growth of 
population adds each year about 80,000 new potato eaters 
to the empire. 

(б) At Feed for Domestic AnimaU. — As feed for cattle, 
potatoes are used, both raw and steamed. But they 

deteriorate in storage and lose a large proportion of their 
nutritive properties after germination begins. This fact has 
given great importance to the drying of potatoes for feeding 
purposes. 

(c) l^echniral Products of Potatoes. — Apart from alcohol, 
which forms u special category by itself, these are mainly 
starch, starch syrup, potato tiour, dextrin, and starch sngar. 
In all these specialities the increase of both production and 
export has been rapid and steady during the past 10 years. 
The exports of dextrin and potato nour to the United 
States from three factories iu the district of Berlin alone 
reach a total value of nearly 200,000 dols. per annum, and 
the whole German export oi these products during the past 
three years were as follovs : — 

Exports of Potato Flour and Starch, 

Tons. 

1900 21,792 

1001 25,4U 

1J102 4.5.070 

Of the exports of potato flour and starch, 3,127 tons 
were shipped directly to the United States iu 1902. 

Exports of Dextrin. 


Tons. 

\m 10.167 

DOl 11,152 

1902 U,047 


Dextrin to the amount of 2,3.51 tons was shipped to the 
United Slates in 1902. 

There are 300 potato-starch factories in Germany, which 
are distributed mainly throughout Silesia, Brandenburg, and 
Mecklenburg. The latest convenient statistics are those for 
the fiscal year 1897-98, when the output was 78,000 metric 
tons of dry starch, valued at 15,000,000 marks. To this 
was added 7,200 tons of starch sugar and 19,000 tons of 
dextrin, so that the total value of the year’s output of starch 
products was about 30,000,000 maiks. Incomplete statistics 
for the working year 1901-2 show that the product of starch 
sugar was 9,941 tons, and of starch syrup 49,269 tons, and 
that the amount of potatoes consumed as raw material for 
starch, syrup, suffiir, and dextrin was not less than 700,000 
tons. The exports of such prodnets in 1902 were 46,000 
tons of dry potato starch, 1 0,600 tons of starch syrup and 
sugar, and 14,047 tons of dextrin. Great Britain is the 
largest purchaser of German potato starch, her imports last 
year being 28,827 tons, while 3,127 tons were taken by the 
United States, and the remainder was divided between 
Denmark, Italy, Finland, Switzerland and Spain. ^ 

Alcohol for Motive Purposes . — For two years past the 
Russian navy has been using alcohol boat motors up to 
300 horse-power with successful results. More recently 
the intemal-reveniie tax has been removed from Russian 
alcohol when used for industrial purposes, and the Govern- 
ment has adopted the definite policy of making the potato, 
through conversion into denaturised spirits, a source of 
increased wealth to the peasantry. 

A 50 horse-power alcohol engine, invented hv Boris 
Loutsky, a Kussiau marine enginea^uilt^ by the Daimler 
Motor Company at Marieofelde, an^xMhited at the recent 
exposition, attracted the special attention of the German 
Emperor. This engine may be used for marine or any 
factory purposes for which a motor of that size and horse- 
power is adapted. Its effioienoy will be inferred from the 


tests, which showed its alcohol, consumption to vary from 
0*45 to 0 * 5 litre per horse-power hour. At 650 revolutions 
per minute it developed about 61 horse-power and ran 
with such steadiness that the difference between running 
light and with full load was only 3 per cent. This regula- 
tion is accomplished by means of a centrifugal regulator, 
which, by creating a vacuum iu the cylinder in proportion 
to the power exerted by the motor, regulates the con- 
sumption of fuel. Like many other alcohol motors, this is 
started and warmed up with gasoline, a lever changing the 
supply from gasoline to alcohol as soon as full speed 
has b^n attained. The ignition is by electric spark, and, 
as a provision against all contingencies, both magneto- 
electric and accumulator currents are provided, and the 
former utilised by means of an inductor, the accumulator 
serving as a reserve in case the galvanic spark should fail. 
The moment of ignition, which is of great importance in 
explosion motors, can in this engine be adjusted to occur at 
the most advantageous part of the stroke, thus securing 
the maximum effect. 

The use of alcohol for household purposes is managed 
by the Central Association for Alcoliol Distribution, which 
keeps large depots in Berlin and other German cities, where 
everything that can use denaturised alcohol is kept on sale. 
As another example of the efficiency of this organisation 
may be cited its system of alcohol distribution to rural 
districts as a convenient fuel for motor purposes. In 
order to promote the substitution of spirit motors for 
steam and horse power it was necessary to make alcohol 
cheap and easy to obtain by farmers in districts where no 
raw spirit it made. To meet this requirement the Ontral 
Association undertaikes to*deliver free at any railroad station 
in Germany denaturised alcohol of 90 per cent, purity, iu 
quantities of 180 to 200 litres, for 15, 16^, and 17.| pfennigs 
per litre according to the material with which it is dena- 
turised. As the consumption of a modern alcohol motor 
for farming purposes is about 0*5 litre (costing about 
2 cents) per horse-power hour, it will be apparent that in 
this country at least benzine and petroleum have met a 
serious competitor as fuel for motor purposes. The Ham- 
burg-Araerican Steamship Company has in service a harbour- 
inspection launch which, with a 23 horse-power spirit engine, 
makes a speed of 10 knots, and preparations are being 
made to greatly extend the use of such motors in the 
launches and ships’ boats of the German navy. 

The exposition of this year confirms the impression 
made by the display of 1902 that the law of 1887 governing 
the manufacture and use of untaxed alcohol for technical 
jiurposes was one of the wisest and most far-seeing enact- 
ments in the legislative record of the Empire. For every 
dollar of direct revenue that was thus sacrificed, the people 
have profited manifold by the stimular thereby given to 
potato culture and the important uses of cheap alcohol in 
chemistry and the industrial arts. * 

Alcohol from the Jerusalem Artichoke, 

U.S. Cons, Reps.f March 26, 1903. 

The artichoke in France is worth about 35 frs. per 
1,000 kilos, f.o.b. at the station of departure. The 
culture is like that of the potato. The tubers are 
planted in February and ripen from September to October. 
They keep well and can be left in the ground and taken 
up as needed. The best soil for their cultivation is a deep 
but light and sandy one, or a rocky or flinty soil. The 
artichoke needs nitrogen, phosphoric acid, and potash. 
In dry countries irrigation must be employed. About 
1,500 kilos, of tubers are planted to the hectare (2*47 
acres), yielding from 44,092 to 66,138 lb. of roots, according 
to the season and soil. It is cultivated iu rows, for con- 
venience in working. The distillation of the ai’dchoke is 
like that of the beetroot. From 7 to 9 litres of alcohol at 
100® are obtained from 100 kilos, of tubers. The alcohol 
industry from the artichoke is little developed, ^ause of 
certidn difficulties in the case of the artichoke which are not 
fodnd in the beetroot. Tho alcohol obtained is, however, 
easily rectified and yields not only alcohol to burn, hot also 
brandy. 
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X VII J. B.^SANITA TION. 

Committee on SiCBtP Dips. 

Timet t April 22, 1903. 

The Bight Hon. R. W. Hanbupy, M.P., President of the 
Board of Agriculture, hat appointed a Departmental Com- 
mittee to investigate experimentally and to inquire into and 
report upon — 

1. The eoroposition and essential constituenU of efficient 
dips and other preparations for the treatment and dressing 
of sheep, and their effect upon the auimal treated or dressed 
and upon the parasites aud other organisms for the 
destruction of which they are used. 

2. The methods in which such dips and other prepara- 
tions should be employed, and the appliances and facilities 
requisite for the purpose. 

3. The times and intervals at which sheep should be 
treated or dressed, regard being had (a) to the life-history 
and characteristics of the sheep-scab Acarus and of the 
other parasites and organisms of sheep which require 
external treatment, and (6) to the practical conditions under 
which sheep -farming is carried on in various parts of the 
United Kingdom. 

The committee consists of the following, ciz., Mr. Laurence 
Hardy, M.P. (chairman) ; Sir Henry Hall Scott; Dr. T. E. 
Thorpe, C.B., F.R.S. ; Mr. J. Bowcu-Jones; Prof. J. R. 
Campbell, B.Se. ; Mr. A. C. Cope, M.R.C.V.S. ; Mr. M. 
Flanagan, J.P. ; Mr. M. Hedley, F.R.C.V.S. ; and Dr. W. 
Somerville. Prof. Winter, M.A., will act as secretary to the 
committee. 

XIX,-^PAP£R, PASTEBOARD, Etc, 

Vellum and Paucumknt; LT.S. Customs Decision. 

March IS, 1903. 

It was decided that the provision in paragraph 634 of the 
free list of the Tariff Act of 1S97, covering parchment and 
vellum, was not confined to such varieties as are designed 
foi manuscripts. The action of the Collector of Customs 
at Xew York in assessing duty at 20 per cent, ad valorem 
(HI certain parchment designeil for use in covering bottle 
stoppers and for other commercial purpot-ei was therefore 
overruled and the free entry of the goods sustained. 

— R. W. M. 

Wood Pulp from Canada : U.S. CusTOMa Dkcibion. 

The Board of General Appraisers, on March 23, 1903, 
gave a decision on the dutiable character of wootl pulp 
imported into the United States from Canada, One im- 
portation consisted of unbleached chemical wood pulp, 
from the Province of Quebec, to produce 1,400 lb. of which 
a cord of wood is necessary. Duty was assessed at one- 
sixth of a cent per pound, dry weight, under paragraph 893 
of the Tariff Act of 1897, and a countervailing duty was 
also assessed at the rate of 25 cents for each cord of wood 
used in the manufacture of the pulp, under the proviso in 
the above paragraph which requires, in case any country 
assesses an export duty on pulp wood exported to the 
United States, an e^nal amount shall be assessed as duty 
before being admiUed into the United States. The 
testimony at the hearing showed that the Pro^ce of 
Quebec owns certain public or Crown lands, licenses to 
cut wood on which are issued, permitting the cutting of 
pulp wood at the rate of 65 cents per cord, with a redu^ion 
of 25 cents per cord when the wood is manufactured into 
paper pulp te the Dominion of Canada. 

Another importation was from the province of Ontario, 
where no wood is allowed to be cut on Crown lands except 
to be manofactorod into wood pulp in Canada. 

The Board decided that the reduction of 95 cents per 
cord on wood used in making pulp in the Province of 
Quebec was of the nature of a bounty, and affirmed the 
action of the collector in aseessinf an additional oonnter- 
vaiiiog duty at this rate. In regard to the wood pulp 
produced in the Province of Ontario, If was dedded that no 
additional duty sbonld be messed.— R. W. M. 


XX.^FINE CHEMICALS, Ett. 

MBDXCiirA.L Prspxhations : U.S. Customs Dboisiom. 

March 4, 1903. 

The Board oonsi4ercd the dutiable character of aevenU 
French medicinal preparations at follows : — Vomi-Pui^tif 
Le Hoy, containing 19*2 per cent, of alcohol} Quinicum 
Labarn^ue, containing 16 35 per cent.; Elixir Tonique, 
Antiglaireiix, containing 4 1 * 6 ; and Proto Iodide Mercure 
pills. The first throe bad been classified at 55 cents a 
pound as medicinal preparations containing alcohol under 
paragraph 67 of the Tariff of 1897, which action was 
affirmed by the Board, on ascertaining by anslysis the per- 
centages above given, and the last has been assessed at 35 
per cent, ad vruorem as a mercurial medicinal preparation 
under paragraph 68, which was also affirmed by the Board. 

— R. W. M. 

The Italian IjEmon Trade, 

IJ,S. Cons. Reps., March 19 , 1903 . 

The lemon ind istry of Italy has been for a long time in u 
deplorable condition. During the lost few years it has 
been getting worse ; lemons that a few seasons past com- 
manded 15 lire per thousand on the trees are now hard to 
market at 8 lire. Three mass meetings have been held, at 
one of which over ."iO thousand people were present, and 
the Government has been asked to obtain favourable treat- 
ment of citras products in new commercial conventions ; 
to see that customs exemption in Austria- Hunnury be 
retained ; and that better tariff rates be obtained in the 
United States and in Russia. New and modern lines of 
navigation, especially to Australia, arc requested, and lower 
freight rates by sea and rail. 

Tile lemon juice and essence trade has also been the 
subject of much discutsion. The average annual produc- 
tion of the former varies from 12,000 to 13, COO pipes, and 
of the latter from 1,100,000 to 1,600,000 lb., of which the 
province of Catania produces seven 'twentieths, Palermo 
five-twentieths, Messina four-twentietlis, Syracuse one- 
twentieth, and ( 'alahria three-twentieths. It is proposed to 
form a monopoly of this industry, which, it is said, could be 
done with a capital of 5,000,000 lire. While (’atania pro- 
duces 40 per cent, of the whole, none is exported directly ; 
it all goes to Messina, ^here it is subjected to certain pro- 
cesses before being finally exporteil. 

Morfuia and Salts : Australian Customs Decision* 
Commonwealth of Australia Gazelle, Feb, 13, 1903. 

In accordance with section 139 of the Oastoms Act of 
1901, the duties to be levied on morphia and acetate of 
morphia, as opium, imported into the Commonwealth are 
laid down at SO.t. per lb. 

Monazite Sands in Brazil. 

Bd, of Trade J., April 9, 1908. 

A contract was entered into on the 31st of December, 

1901, with certain concessionaires for working these sands. 
This contract fell through last year by the non-fulfilment 
by the concessionaires of the financial conditions attached 
to it. 

In the Budget Law passed on the 29th of December, 

1902, Congress authorised the Federal Government to let 
by public competition the working of these monaxitic sands, 
or to revive, if they wish, the contract of the 3 1st Decem- 
ber 1901, or to enter into arrangements with the Govern- 
ments of the States of Bahia and Espirito Santo to work the 
same conjointly. 

By telemms since received from His Majesty’s Minister 
in Brazil, It appears that tenders for the concession to work 
these monazite sands in a given area of the State of Espirito 
Santo for five years may be called for at any time. The 
partioiilar conditions will probably be those of the oontraet 
above referred to, a copy of which may be seen at the 
Commercial Intelligence Branch of the Board of Trader 
50, Parliament Street, S.W 
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MKDiciirAL AM1> Taxnut Plajits iw Pakaouay. 

17,5. Con#. RepM.^ March, 1903. 

The following in ft deacription of certain plants whose 
medicinal and Industrial properties are commanding atten- 
tion , 

Jaborandi can be obtained cheaply and m a reasonably 
large quantity. 

Ajfbri-kaa, — This is a cure for bronchial catarrh, and is 
taken principally as a tea. It can be obtained in only one 
department of the Republic in a fair quantity. 

Petiver, — Some attention is being paid to the cultivation 
of vetiver. 

Ipecacuanha, — This plant grows in Paraguay; its quality 
is not equal to that of Hra/il. 

Vegetable SiVA.— This is prodneed hy a tree about the 
size of a chestnut, bearing a boll 4^ in. in diameter and 
6 in. long. The silk is exceedingly light, aud when the 
boll is picked to pieces it looks like down, except that it is 
glossy. Although it can be woven into thread, its chief 
utility would bo for stuibog cushions, quilts, &c. Its 
characteristic quality ii its extreme lightness. The trees 
abound in Paraguay. 

The producers of these plants would be glad to furnish 
details. 


patent list. 




I.- 

[A.] 


N.B.— In them Hits, [A.] means ** Application for Patent,** and 
[C.S.]. ** Complete Bpeciflcatlon Accepted.’* 

Where a Complete Speclfloatlon accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tion! for PatenU, the dates of application, and (ii) in the case of 
Complete Bpocidcations Accepted, those of the Official Journals 
In which aooeptancea of the Complete Specifleations are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office Immediately, and to opposition 
within two months of the said dates. 


[C.8.3 


[A.] 


-PLANT, APPARATUS, and MACHINERY. 

7338. David. Evaporation. March 30. 

7610. Feld. Crucibles or seggars for use in pro- 
ducing barium oxide, cysnides, /tc. March 3 1 . 

7519. Haddau (Edson). Rendering or reducing 
tanks.* March 31. 

7520. Haddan (Edson). Evaporating apparatus.* 
March 81. 

7644. Macfarlane (of Watson, Laidlaw, and Co.). 

Centrifugal machines. Apiil 2. 

7860. Raynaud. Manufacture of solidified liquids. 
April 4. 

7957. Houghton and United Alkali Co. Apparatus 
for separating liquid from solid matter and 
partially drying the solid matter. April 6. 

8313. Lunne, Centralisation of every kind of 
chemical or industrial treatment of, and operation 
on, any hind of substances.* April 9. 

8587. Southey. Distilling appiratus. April 15. 
8599. Bitard. Filtering apparatus. (French Appl., 
Oct. 22. 1902.)* April 15. 

8602. Bogoiavlensky and Kroupovess. Distilling 
apparatus.* April 15. 

8671. Theisen. Centrifugal apparatus for treating 
gases.* April 16. , 

7745 (1902). Bamber aud Roger. Centrifugal 
machines. April 8. 

8856 (1908). Kogsow. Drying machines. April 22. 
9123 (1902). Camus. Apparatus for discharging 
bottles or tubes of liquefied carbon dioxide, Ac. 
April 8. . , 

4248 (1903). Hunt. Tanks for cooling liquids. 
April 22. 

U.— FUEL, GAS, ^ LIGHT. 

7347. Carpenter and Somerville. Treatment of gas 
for obtaining cyanogen compounds, March 30. 
7899. Gandy. Blast furnaces. March 30. 

7490. Landrlset, PurificaiJon of acetylene. 
March 31. 


[A.J 


[C.S.] 


7770. Boult (Goldfichmid). Mannfacture of gaa. 
April 8. 

7838. Helbig. Subatltute for lycopodium.* Apnl4. 
7871. Agglament, Ltd., and Yeo and Foreater. 

Manafkoture of artiAoUd fuel. April 6. 

7878. Everitt and Redman. Extraction of tar, Ac., 
from gas. April 6. ^ , 

8166. Carpenter and Somerville, Obtaining 
cyanogen compounds from gas.* April 8. 

8184. Waiiicek, Treatment of producer gas, Dow- 
son gas, Ac. April 8. 

8287. Brunck. See under VII. 

8562. Monroe. Manufacturing coal briquettes. 
April 15. 

8590. Shaw and Paddon. Furnaces.* Apnl 15. 

8724. Soul. Manufacture of artificial fuel. April 17. 
8821. Dudgeon (Cockeri.l and Savage). Blast 
furnaces.* April 18. 

7925 (1902). Armstrong, Whitworth, and Orde. 

Liquid -fuel furnaces. April 8. 

8199 (1902). Grobetand Bernasconi. Furnaces, 
April 16. 

„ 8618 (1902). Clapham. Apparatus for use in 

purifying coal-gas, oil gas, Ac. April 8. 

„ 8654 (1902). Railton, Campbell, and Crawford. 

Furnaces. April 22. 

„ 9412 (1902). Langhans. Manufacturing metali- 

cally skeletonised earthy structures for producing 
light. April 8. 

10,712 (1902). Hooker. Incandescent gas or 
vapour lighting. April 8. 

11,042 (1902). Terrell. Inciindescent mantles. 
April 22. 

„ 11,131 (1902). Bray. Acetylene burners. Aprils. 

11,328 (1902). Webber. Gas mannfacture. Aprils. 

]] 12,363 (1902). Crossley and Rigby. Gas producers. 

April 22. 

23,413 (1902). Dempster. Apparatus for making 
oil-gas. (Int. Appl., Nov. 5, 1901.) April 2. 

„ 27,508 (1902). Widmer. Solidified fuel. April 8. 

„ 27,821 (1902). Oppeuheim and Feuer. Process 

for making incandescent mantles transportable. 
April 22. 

„ 3307 (1903). Otto-Hilgenstock Coke Oven Co. 

(Otto and Co.). Coke-ovens. April 16. 

„ 3339 (1903). Franz. Furnaces. April 8. 

IIL^DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM. 

[A.] 8130. Hawliczek. Destructive distillation of car- 
bonaceous matter. April 8. 

[C.S.] 9416 (1902). Edeleanu and Filiti. Manufacture of 
nitro products from petroleum or mineral oil 
distillates. April 22. 

IV.-COLOURING MATTERS and DYESTUFFS. 

[A.] 7353. Imray (Meister, Lucius und Brtining). Green 
anthraquinonc dyeatuff. March 30. 

„ 7356. Imray (Meister, Lucius und Brttning). Manu- 

facture of yellow monazo dyestuffs from o-amido- 
p-sulphobenzoic acid and phenyl alkylpyrazoles. 
March 30. , , . v 

7394. Johnson (Badische Anilin und Sodafabr.). 
Anthracene colouring matters and intermediate 
products. March 30. 

„ 7395. Johnson (^Badische Anilin und Sodafabr.). 

Purification of indigo. March 30. 

„ 7396. Johnson (Badische Anilin und Sodafabr.). 

Monazo colouriug matter. Mar?h 30. 

„ 8405. Abel (A.-G. f. Anilinfebr.). Manufacture of 

sulphur dyea derived from indophenol. April 11. 
„ 8406. Abel (A.-G. f. Anilinfabr.). Manufacture of 

mordant-dyeing roonazo-dyestuffs. April 11. 

„ 3508. Iljinskijand Wedekindand Co. Manufacture 

of halogen derivatives of oxy • anthrachinones. 
April 14. 

„ 8575. Lake (Oeliler). Manufacture of dyes. 

April 15. . ^ 

„ 8832. Johoson (Kalle). Production of disazo 

colouring matters. April 18. 





PATENT UST. 


m 


rr^ 111711 ri908). BwMfotd (0*idl»). 

£CA.] ■.uHuvlMC dtomiDo «nd .ulphur 

Ihctare of polyaio dye*tuff*. 

IS (190S). Newton (Boyer). Mamifacture of 
” ' new dyoetuffe and intermediate pr^ucts. ApriUS. 

12 184 (1909). Johneon (Badiaehe Amlin nnd Soda- 
” febr i Manufacture of a.o colouring matter* and 

..‘srsf/isi - 

” **Brtni4) Vnufacture of bromo-*ub*titution 
producU of iudigo dyestuffs. April 8. 

V ->PBKPAEINO, BLBACHINQ, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS. 
AND FIBRES. 

[A.] 7562. Wild. Apparatus for oiidisiag dyed textile 
material.* April 1. 

7727. Bolland. Procea of dyeing patterns on 

7872!"jMk.^n''a2d Hunt. Machine for treating 
fabric* in the open *t*te.* April 6. 

7913. Krefting. Extraction from seawecl of pro- 
” duct* for use in dressing textile material*, &c. 

rCP] 7 7 74 * (1902). Lake (I.ee). Reducing tihrous vege- 
table material* to pulp. Aprils. 

7870 (1902). Theifl. Se.ouring aud bleachiog textile 
piece goods. April 8. . jj 

8000 (1902). Perkin and Whxpp Bros, and lodd. 
Treatment of raw cotton and cotton goods to 
reduce the inflammability thereof. April 16* 
12.717 (1902). VVilliams. Calendering or flnibhing 
textile fabrics. April 8. 

13 471 (1902). Urquhart (Chem. I^abr. vorm. 
Weiler-ter-Meer). Printing with sulphur dyes. 

April 8. . . a . X* 1 

14 525 (1902). Calico Printers* Association, and 
” Warr. Mercerising fabrics and recovery of 

caustic alkali or other liiiuor used in the process. 
April 22. 

VI.— COLOURING WOOD, PAPER, LEATHER, Eto. 

[v.] 7954. Ransford (Cassella). Method of dyeing 
leather with sulphur colours. April 6. 


VII.— ACIDS, ALKALIS, SALTS. Etc. 

[A.] 7363. Roux. Manufacture of cream of tartar. 
March 80. 

„ 7510. Feld. Seeunderl. 

7802. Western. Purification of line liquors. 
April 8/ 

„ 7835. Bailey. See under X. 

8117. Tee. Manufacture of salt. Aprils. 

]\ 8212. Grossmaon. Manufacturing alkali nitrites. 

April 9. ... 

„ 8289. Wen^ood. Utilising tinners or galva- 

nisers* waste acid. April 9. 

8287. Brunck. Extraction of ammonia from distil- 
lation gases.* April 9. . 

8478. Swan and Kendall. Apparatus for use m 
the production of cyinides. April 14. 

8819. Trivick. Manufacture of the sulphates of 
the alkali metals and the products thereof.* 
April 18. 

„ 8838. Johnson. See under XI. 

rC S.l 8802 (1902), Alvisi and Millosevich. Treatment 
of alum and alonites to obtain aluminio and 
potassic compounds. (Int. Appl., June 3, 1901.) 
April 16. 

10,351 (1902). Carey, Heslop, and United Alkali 
’ CJo., Ltd. Recovery of solphur compounds 
from waste gi^. Aprils. 

25,858 (1902). Corrado Araano. See under XL 


TIIL,.FaraBBT. GLASS. M XHAMBLS. 

rC.S.l 19,697 (1909). Knowles. Furnacei* tip««wllJ 
glaat furnaces. April 22. 

TT ^building materials, cIaAys, mortars, 

^ CEMENTS. 

PA.l 7407. AUw and R»es. Mano&ctare of nrUole. o! 

, earthenware or china. March 31. 

7579. Gilmour, Morton nnd Co., Ltd., Morton imd 
Milloy. Mnnufketure of glared bricks, «c. 

„ 7739! Holland and Pickford. Basic fire bricks. 

rCS.l 8696^ (1902). Cartlidge. Construction of kilns or 
“ ^ ovens for use in firing earthenware goods. 

123? (1903). lllemann. Manufacture of artificial 
slates or roofing tiles. April 22. 

,, 1404 (1908). Mills (Edson). Manufacture of 

Portland cement. April 8. 

3294 (1903). Parvis and Rouse. Manufacture of 

artificial stone. April 16. 

X.— METALLURGY. 

[A.] 7333. Alzugaray. Extraction of metnU from com- 
plex ores. March .30. . -i o 

7669 Bcrlstein. Method of treating ores. Aprils. 
7693. Sexton. Method of treating ores of xinc.*^ 

7785! Alzugaray. Extraction of gold, silver, and 
” other metals from their ores. April 3. 

„ 7835. Bailey. Extracting the precious metals and 

metalloids present in solution in the sea. April 4. 
7855. Poke. Manufacture of articles of wolfram 
and lead.* April 4. , a *1 

8026. Lash. Manufacture of steel. April 7. 

** 8182. Cowper-Coles. Coating metals with copper. 

83987TreHidder. Manufacture of steel. April 9. 
8328. Swinburn and Ashcroft. Treatment of anti - 
** nionial and arsenical ores. April 11 . 

8466. Hulh. Soldering compound for cast iron. 

85^1 "Klbers. Treating fine iron ores for blast fur- 
naces. (U.S. Appl., May 9, 1902.)* April 15. 

, 8820. Wemyss-Just and J. J. Metal Syndicate. 

Manufacture of an alloy. April 18. 

[C.S.] 7778 (1902). Hadfield. Treiitment of steel. April 8 

XI —ELECTRO-CHEMISTRY AMD ELECTRO- 
METALLURGY. 

TA.l 7357. Bloxam (Soc. Anon. d’Ktudes Electro- 
^ Chimiques). Manufacture of lead peroxide. 

March 30. . 

7558. Reid. Electrolytic treatment of tinned iron 
” scrap for the removal of the tin. April 1. 

,, 7783. Edelraann. Carbon electrodes for arc lamps. 

78^L*^Hopfelt. Electrodes of arc lamps.* April 4. 

. 8607. Gondrand and Celestre. Accumulator 

** plates.* April 15. , 

8676. Cance. Electrodes for accumulators. 

eOTp!^ Hubert. Apparatus for electro-plating. 

88M*."jobD*on (Chem. Eabr. Grie»heim-E'ektron). 

** Electrolytic preparation of permanganates or 
metals and obtaining by-products m the process. 

rCSI 11343 (1902). L«ke (General Electric Co.). Jo*ea 
for electrical purpose*. Aprils. 

12 157 (1908). Abel (Siemens and Halske Act.,- 
" Ges.). Filaments for electric incandescenoo 

lamps. April 16. ■« » ,1. 

12 158 (1902). Abel (Siemens and Halsire Aet.- 
'* Manufacture of filaments, &c. for 

electrical incandescence lamps. Aprils. 

19 160 (1902). Abel (Siemens and Halske Act.- 
Get.). Filaments for electric tncandetcetion 
ljunps. April 16. 
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[C.8.] 25,358 (1902). Corrado Artano. Arraogemant of 
mercury in appmtut for the electrolytic decom- 
position of alkaline chlorides. April 16. 

j „ 25,354 (1902). Corrado Arzano. Electrolytic 

treatment of liquids of all kinds. April 16. 

XIL— FATS, OILS, ahd SOAP. 

[A.] 7410. Meusel. Manufacture of oils.* March 31. 

„ 7443. Zimmerti. Dry soap. March 31. 

,, 7861. Adiassewich. Purifying shale oil and its 

by-products. April 4. 

„ 8099. Jurgens. Manufacture of margarine.* April 7. 

„ 8588. Breda. Separating liquid constituents from 

fats and waxes. April 15. 

XIII.— PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Rio. 

A.— Pt^menfj, Paints, 

[C.S.] 1836 (1903). Armbroster and Morton. Manufac- 
turing pigments and the resulting product. 
April 16 

„ 1837 (1903). Armbruster and Morton. CompO!*i- 

tion to be used as pigments. April 16. 

Resina, Varnishes 

[C.S.] 18,355 (1902). Zachow. Varnish-like substance 
as a vehicle for colours or as a coating substance. 
April 8. 

XIV.— TANNING. LEATHER. GLUE, and SIZE. 

[A.] 7492. Magnus. Leather, and the process of treat- 
ing the same. March 31. 

„ 7776. Carstairs and AHrich Guano Co. Separating 

proteids from non-nitrogenous bodies.* April 3. 

[C.8.] 10,962. Jolles. Manufacture of albumin. April 16. 

XV.— MANURES. 

[A.] 7921. Baker. Treatment of brewers* and distillers’ 
yeast for use as manure. April 6. 

„ 8005. Meiklejohn. Fertiliser. April 7. 

XVI.— SUGAR. STARCH, GUM, Etc, 

[A.]! 7998. Stein and Crosfield. Manufacture and re- 
fining of beet, cane, and other sugars,* April 7. 

[C.S.J 9048 (1902). Kollrepp and Wohl. Purifying sugar 
juices. April 16. 

„ 10,872 (1902). Blumer. Process for rendering 

starch soluble. April 16. 

XVII.— BREWING, WINES, SPIRITS, Etc. 

[A,] 7658. Anderson. See under XVIII. B. 

„ 7921. Baker. under XV. 

„ 8166. Lambert. Treatment of brewers* grains. 

April 8. 

[C.S.] 18,767 (1902). Thompson (Mithlenbauanstalt und 
Maschinenfabr. vormals Gebr. Seek und Kruse- 
mark). Manufacture of malt. April 22. 

XVIII.— FOODS, SANITATION. Eia, aiw 
DISINFECTANTS. 

A, — Foods, 

[A»] 7595. Neumann. Manufacture of cocoa paste. 
April 1. 

„ 7605. Boult (Herite). Method of preserving or- 

ganic substances. April 1 . 

„ 7675. Williams and Hutchins. Manufacture of 

certain proteid products for use as foods, &c. 
April 2. 

7854. Cooper and Westgate. Conditioning bran, 

* &c. April 4. 

„ 8091. Cooper and Westgate. Conditioning bran, 

&c. April 7. i 

8748. Just. Drying and preserving milk and milk- ' 
like products. (U.S. Appl., May 23, 1902.)* 
April 17. 

„ 8316. Pollard. Foodstuffs. April 18. 

[0.S.] 7478 (1902). Beale. Prea^ation of food, &c. 
Aprils. ^ 

„ 7744 (1902). Roger and Bamber. Producing a 

pure, soluble extract of tea. April 8. 


[C.S.] 22,101 (1902). Mttlertz. Manufheture of meal or 
powder for use as forage, &e. April 16. 

, 6073 (1908). Wiese. Manufacture of chocolate. 

April 22. 

H.— ^omtofum / Water PwrificoHon, 

[A.] 7567. Harris. Purification of air. April 1. 

„ 7658. Anderson. Treatment of distillers* wash or 

dregs or other noxious organic effluents. April 2. 

„ 8348. Spence and Spence and Sons, Ltd. Treat- 

ment of sewage sludge and like matters. April 1 1 . 

[C.S.] 9179 (1902). Candy. Apparatus for distributing 
liquids on filter beds. April 16. 

„ 26,621 (1902). Zalarski. Rendering putrefaction 

products from corpses innocuous. April 8. 

C, — Disinfectants, 

[C.S.] 3371 (1903). Otto. Disinfecting fabrics with ozone 
and steam. April 16. 

XIX.— PAPER, PASTEBOARD, Exo. 

[A.] 7341. Lederer. Manufacture of plastic or other 
objects from cellulose compounds. March 30. 

„ 7346. Newton (Bayer). Manufacture of cellulose 

acetate. March 30. 

„ 7372. Cross and Bevan. Preparing mixed esters 

of cellulose. March 30. 

8278. Thomson. Manufacture of nitro-cellulose. 
April 9. 

„ 8646. Hawke. Preparation of copying papers.* 

April 16. 

[C.S.] 2520 (1902). Steam and Woodley. Manufacture of 
filaments, sheets, or films from cellulose. April 8. 

„ 13,269 (1902). Knopf Patent Paper Pulp Syndicate 

(Knopf nk' Fuchshuber). Preparation and 
cleansing of waste paper, and production of paper 
pulp therefrom. April 22. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 8095. Ritsert. Manufacture of medical ansssthetic 
compounds. April 7. 

„ 8367. Warrick. Sampling essential oils, &c. 

.^pril 11. 

„ 8596. Bengough. Production of highly sulphuretted 

hydrocarbons. April 15. 

„ 8675. Piot. Preparation of methylnl-isosulpho- 

cyanate of allyl. April 16. 

[C.S.] 8076 (1902). Ritter. Preparation of plant juice.s. 
April 16. 

„ 8787 (1902). Moureu. Useful products from 

hydrocarbons of the acetylene series, and deriva- 
tives thereof, April 8. 

„ 16,298 (1902). Lake (Cyanid-Ges. m. b. H.). Pre- 

paration of cyanamide salts. April 8. 

„ 5901 (1903). Johnson (Boehringer). Preparation 

of theophylline and an intermediate product. 
April 22. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 7472. Whit© and White. Photographic prints.* 
March 81. 

„ 7853. Archer. Production of photographic prints.* 

April 4. 

„ 7924. Gurtner. Production of coloured photo- 

graphs. April 6. 

„ 8260. Butler. Printing photographic pictures in 

natural colours. April 9. 

„ 8719. Brookes and Robinson. Producing flash- 

light for photographic purposes. April 17. 

„ 8828. Abrahams, Cowan, and Teacher. Improve- 

ments in photography. April 18. 

[C.S.] 2697 0^08). Scnbnecker. Manufacture of light- 
sensitive paper, cardboard, Sec. April 8. 

xxn.— EXPLOSIVES, BIATCHBS, Em 

[A.] 8163. Salas. Manufacture of fireworks.* April 8. 

XXIII.-GBNERAL ANALYTICAL CHEMISTRY. 

[CJ3.] 20,458 (1902). Turney. Photometers. April 16. 
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CONGRESS OF CHAMBERS OF COMMERCE 
AT MONTREAL. 

The fifth ConfrresB of Chambers of Commerce of the 
Empire will be held at Montreal, OHoada, from the 17th 
to the 20th AuguBt 1903, and the General Secretary will 
be glad to hear from any member who is disposed to attend. 


ANNUAL GENERAL MEETING. 

The Annual General Meeting will be held at Bradford, 
Yorks, on Wednesday, July 15th, and following days. 
Full particulars will appear in a subsequent issue. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those Members whose 
names arc printed in italics in the list of Council will 
retire from their respective offices at the forthcoming 
Annual Meeting. 

Sir William Ramsay has been nominated to the office of 
President under Rule 8 ; Prof. P. Phillips Bedaon, Mr. E. 
Carey, Mr. W. II. Nichols, and Prof. II. R. Procter have 
been nominated Vice-Presidents under Rule 8 ; and Mr. 
Ivan Levinstein has been nominated a Vice-President under 
Rule 11. 

The Hon. Treasurer and Hon. Foreign Secretary have 
been nominated for re-election to their respective offices. 

Members are hereby invited to nominate fit and proper 
persons to fill four vacancies among the ordinary Members 
of the Council. Forms for this purpose can be obtained, 
on application, from the General Secretary, or from the 
Hon. Local Secretaries of the Canadian and New York 
Sections. 

Extract from Rule 18 : — “No such nomination shall be 
valid unless it be signed by at least ten Members of the 
Society who are not in arrear with their subscriptions, nor 
unless it be received by the General Secretary, at the 
Society’s Office, at least one month before the date of the 
Annual General Meeting, to the election to take place at 
which it refers. Nor shall any such nomination be valid if 
the person nominated be ineli^ble for election under Rules 
12 or 15. No member shall sign more than one nomination 
form.” 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 48 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


FIFTH INTERNATIONAL CONGRESS OF APPLIED 
CHEMISTRY, 1903. 

The Fifth International Congress of Applied Chemistry 
will meet in Berlin during Whitsuntide week, and the 
names of those proposing to attend should be forwarded 
without delay to the General Secretary, accompanied by a 
remittance of U. 

The Congress will be opened on June 2nd, 1903. On 
Wednesday, June 8rd, Fri^y the 5th, and Monday the 8th, 
meetings will be held for the reading and discussion of 
papers. 

Progjummb.^ 

Tuesday t June — Reception in the Palace of the Imperial 
Parliament. 

8 p.m. — Address by the President of the Organising 
Committee in the Hall. Supper will be served in 
the galleries. 


Wednesday, June 8. — 10 a.ni. First General Meeting. 

Afternoon.— Sectional meetings* 

7 p.m. — ^^anquet in the Restaurant of the Zoological 
Gardens. Members may bring ladles. 

Thursday, June 4. — Sectional meetings continued. 

7.80 p.m. — lieception of the Congress in the Town 
Hall by the Municipal Authorities. (For gentlemen 
only.) 

9.30 p.m. — “Commers” in the “ Philharmonie ” 
building. The boxes will be reserved for ladies. 

Friday, June 5.— 10 a.m. Second General Meeting. 
Address by the President of the fourth Congress, 
Prof. H. Moissan. 

7 p.m. — Performance in the Royal Opera House. 

7 p.m. — Reception of the German Chemical Society in 
the gardens of Prof. C. D. Harries at Charlottenburg, 
Berlinerstr. 86. 

Saturday, June 6. — Sectional meetings continued. 

Visits to various factories and museums. 

Sunday, June 7. — Special trains from the Potsdamer 
Bahnhof at 9.55 a.m. and 10.15 a.m. to Wannsee, for 
a trip on the lakes. 

Luncheon at Wannsee at 2 p.m. 

Monday, June 8. — Sectional meetings concluded. 

Afternoon. — Third General Meeting, for bringing the 
business of the Congress to a close. 

Ladies tickets, price 15^. each, can be obtained on 
application to the Secretary of the Congress. A -ladies’ 
committee has been formed to provide entertainment for 
ladies during the business hours of the Congress. 

Travelling and Hotel Aruanokments. 

The headquarters of the Society will be at the Savoy 
Hotel, Friedrichstrasse, tariff of which is subjoined : — 


Floor. 

Tariff. 

Sinf?lo Bedroom. 

Doui)lo Bedroom. 


Mark*. 

1 Marks. 

First 

7.00 toC.60 

12.00 to 18.00 

Second 

6.00 

1 18.0(» to 17.00 

Third 

5.00 

1 10.00 to 15.00 

Fourth 

4.50 

1 7.00 to 10.00 


The above charges include lights and attendance. 

Marks. 


Breakfast 1.2r» 

Luncheon 2.50 

Dinner.... 5.00 


Application for railway tickets and berths should be made 
to the Continental Traffic Manager, Great Eastern Railway, 
Liverpool Street Station, London, E.C. 

Railway Notice. 

A party of members will leave Liverpool Street Station 
(G.E.R.) for Berlin, uid Harwich and Hook of Holland, 
at 8.30 p.m. on Whit Sunday, May Olst. Any member 
may join the party at Liverpool Street or Harwich, but 
should send immediate notice of his intention to the 
General Secretary, so that the necessary arrangements 
may be made. 

First List or Members Attending the Congress. 

Dr. L. Baekeland, Geoige T. Beilby, Dr. J. F. Bottomley, 
H. Brearley, Dr. Jno. Clark and lady, J. M. Collett, 
L. M. Deane, Dr. B. Divers, H. Ellison, Dr. Thos. Ewan, 
Jno. S. Ford and lady, Walter M. Gardner, Dr. Thos. Gray, 
Oscar Guitmann, R. A. Hadfield, George Haller and lady, 
Dr. A. P. Hallock, Dr. E. Hart, Prof. W. N. HarUey, 
E. Grant Hooper, J. Hfibner, R. S. Hutton, J. B. C. Kershaw, 
Holman Kingdon, Dr. E. Knecht, Ivan Levinstein, Dr. J. 
Lewkowitscb, J. W. Macdonald, Peter MaoBwan and lady. 
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MoDtoD, B. K. Miuprut, Max MMp««t and party, Wm. 

IlawMn, Dr. J. B. lUadman. Wdter F. “• *" 

'RASATkA R R TmvIchp Dr. Xi. T. Xborn6, Prof. W. A. 
Tnden,’Mu. Tooh, Dr. J. A. Voelcker, Eieat.-G«ta. J. 
V/aterboiiae, Alex. Watt aod lady. 

No/..-Tn acknowledjrinR tbe rweipt ot aB 
to datr, Dr. G. Polvermachcr, wnting on April 9th. slates 
that ail tickets will be given out in the Parliament Building 
at tbe beginning of the Congress. 
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Metling held at Toronto^ on WttdnvMdagt 
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DB. UABOLD V.iX DER LINDK ( VICE-CII AIUM VN) Iff 
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CHAIRMAN’S ADDKKSS. 


THE CHEMICAL INDUSTRIES OF CANADA. 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoideil as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
htdps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Adiussewich, A. ; .fournals to 6, Camden Gardens, Shep- 
herd’s Bush, W. 

Carp, B., l/o Java ; Baiarstraat 10, den Haag, Holland. 

Cloud, T. C. ; Journals to c o Ceucral Secretary until 
further uotiec. 

Davis, Chas. B., l/o West I34th Street; Lion Brewery, 
Columbus Avenue and lOSth Street, New Tork City, 
U.S.A. 

Dunlop, Robt., l/o New Zealand; Shettleston Oil and 
Chemical Works, Shettleston, Glasgow. 

Fuller, ITy. C. ; Journals to 4, Dayton Street, Worcester, 
Mass., U.S.A., until further notice. 

Ingle, Herbert; Journals to c/o Department of Agriculture, 
Govcminent Buildings, Pretoria, Transvaal. 

Just, Jno. A., l/o Syracuse; Jefferson Avenue and Delano 
'street, Pulaski, Oswego Co., N.Y., U.S.A. 

Lynn Miss Mary S., l/o Fourth Avenue; 421, Wood 
Street, Pittsburg, Pa., U.S.A. 

Lyon, E. H., l/o Charles Street; 520, West 27th Street, 
New York City, U.S.A. 

Milnes, Cresswell, l/o Knock Hall Grove ; 1, Elm Villas, 
Green hithe, Kent. 

Nacf, Dr. E. E., l/o Cheetham Hill ; 26, Stanley Road, Moss 
Side, Manchester. 

Pauli, Dr. H., l/o Manchester ; Kusterstrasse 15, Frankfurt 
a/M., Germany. 

Porter, Herbert ; Journals to 80, Lancaster Avenue, Fennel 
Street, Manchester. 

Quibcll, Oliver, l/o Magnus Lodge ; Shalom Lodge, Newark- 
on-Trent. 

Schoonmaker, H., l/o 703 ; 734, West 9th Street, Cincinnati, 
Ohio, U.S.A. 

Storr, Bertram, V., l/o Oakfield Road; 27, Belgrave Road, 
Ilford, Essex, 

HEKBERS OHITTEB FROM LIST. 

1902. Edison, Thos. Alva, Edison Laboratory, Orange, 
N.J., U.8.A., Inventor and Manufacturer. 

1897. Ullman, Jaf. A., c/o Sigmund Ullman Co., I46th 
Street and Park Avenue, New York City, U.8.A., 
Priuting Ink Manufacturer. 

CEAVaES OF ADDRESS REQUIRED. 

Lynn, Vaughan G., l/o Madras, India. 

Skvottzoff, Basil N., I/o Kazan, Russia. 


BY W. 11. LAXO, D.Sc. 

In selecting a subject for an address as the first Chairman 
of the Canadian Section of this Society, two main oon- 
p'iderations have been kept in mind; firstly, that the 
development of the industrial resources of the Diiminion 
during the past decade has been phenomenal, and, secondly, 
that the extent of these developments is only fully under- 
stood by a few, while it is almost unltnown to our fellow 
members in Britain. While it is impossible to disousa ail 
the industries in which chemical operations and reaction! 
are made use of, an attempt has been made to select 
processes in some eases peculiar to the country, but notably 
the industries which owe their development to the natural, 
mineral, and vegetable resources, and to the widely scattered 
water power obtainable in the Dominion. 

The subjects taken up may be classified as follows; — 

I. — Common Salt, Alkali, and Chlorine Compounds. 

II. — The Extraction and Refining of ^Icials. 

III. — The Leather and Tanning Industries. 

IV. — Sulphuric Acid, Acetic Acid, Wood Alcohol, 

Charcoal, and Ammonia. 

V. — Soap and (llycerin. 

VI. — Refined Chemicals and Drugs. 

VII. — Fertilisers. 

VIU. — Coal-Tar and Asphalt. 

IX. — Calcium Carbide, Carborundum, and Graphite. 

X. — The Cement and Plaster Industry. 

XI. — Carbohydnites : Divided into — 

(а) The Refining of Sugar. 

(б) The Beet-Sugar Indubtry. 

XII. — Natural Gas and Petroleum. 

XIII. — Pulp and Paper. 

XIV. — Asbestos. 

I . — Common Saif, Alkali, and Chlorine Compounds. 

Sodium chloride is found in the Upper Silurian beds in 
Ontario and in the Devonian in Manitoba and Athabasca ; 
salt springs also occur in Capo Breton and in New Bruns- 
wick, but these are comparatively unimportant sources of 
supply. In Ontario the salt area stretches through the 
counties of Middlesex, Huron, Bruce, and Lamhton, large 
deposits being found along the shore of liake Huron from 
Kincardine to Windsor. At Coderich there is a deposit 
126 ft. thick, and at Windsor a well extending to a depth 
of 1,672 feet passes through four beds of rock salt of an 
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^gi^gftte thioknoM of 892 ft. ^ The ealt is obtained hj 
eraporation* and ie of an excellent qaalitv. The foregoing 
comparison eeryes to illuetrate the purity of the natural 
product.^ 

The total production of salt in Canada was valued in 
1892 at 162,000 dols., and in 1901 at 262,328 dole. 

Apart from^ its uses as a seasoning and as a preservative, 
common salt is employed in the electrolytic preparation of 
caustic s^a and bleaching compounds. (A full description 
of this industry was given in a paper read before the 
Society in Toronto by Mr. B. E . F. Rhodin in 1902. See 
this Journal, 1902, 449). 

The alkali and bleaching powder industries throughout 
the world are at the present time in an unsettled condition, 
mainly owing to the advent of electrolytic methods. * 
Wherever cheap water power is available, however, electro- 
lytic processes will be rapidly developed. 

II. — The Extraction and Rcjining of Metals, 

Almost every province in the Dominion possesses valuable 
mineral resources ; these are rapidly being exploited, and 
among the metals produced in quantity may be mentioned 
iron, copper, lead and silver, nickel, arsenic, antimony, and, 
lastly, aluminium. These metals are found in the form of 
native iron, magnetic iron ore, iron pyrites, bmmatite, 
native copper, chalcopyrite, galena, native silver, and ores 
of silver, nickeliferous pyrrhotite, gold, sulphide of anti- 
mony, and arsenical pyrites. 

lr<m. — The iron ores of the Dominion occur at varied 
intervals, from Vancouver Island, on the west, to Cape 
Breton Island and Newfoundland on the east. In Nova 
8ootia there are particularly rich deposits, and in close 
continuity to them are found the necessary materials for 
smelting. IIa;matite8, too, are found in all parts of Canada. 
One of the most valuable deposits of specular iron is at 
Hull, near Ottawa, which assays from 64 to 68 per cent, of 
metallic iron. In the Appendix (Appendix I.) will be 
found more particulars regarding the iron ores of the 
Dominion. 

The Canadian iron industry dates back to the establish- 
ment of the St. Maurice forges by the French Government 
in 1737, Many other minor plants were subsequently 
built, as at Batiscan, Hull, and Bois St. Paul, all in 
Que^o ; at Furnace Falls, Mormondale, Marmora, &c., in 
Ontario ; at Woodstock, in New Brunswick; and at Moose 
River, Niotaux, and Bloomfield, in Nova Scotia. They all 
subsequently failed, however, in consequence of the com- 
petition of Great Britain and the United States. This 
early failure was due as much as anything else to lack of 
enterprise, capital, and proper shipping facilities. The 
modern development of the industry may be said to date 
from the introduction of a protective duty on iron in 1 887. 
The granting of bounties by the Dominion and Ontario 
Governments has also assisted largely in bringing about 
the present condition of the iron and steel iDdustries.** 
The annual aggregate capacity of the completed and un- 
finished furnaces in the Dominion in 1901 was close on 
1,000,000 gross tons.^ Much of the iron produced is now 
being made into steel ® by the Bessemer process. At 
SauU Ste. Marie an extensive plant has recently been 
completed, with a capacity of 200,000 tons of ingots and 
180,000 tons of finished products. There, steel rails are 
beinj^ made for the first time on Canadian soil. At 
OoUmgwood, Ontario, the Cramp Steel Co. expect to have an 
output from their new works of from 100 to 120 tons per 
day, finished into small-size material suitable for black- 
smith's and machinist's use. The works of this Company, 
which are not yet completed, consist of a 250-ton blast- 
furnace — to be finished this season — and two 20-toD open- 
hearth steel-furnaces, beside rolling mills. In these 


1 W. Hodgson Ellis, M.B.. in ” A Handbook of Canada," 1897, 

• Wilmott, A. B., “ Some Minor Minerals of Canada," 1897. 

» Chem. Tr. J., 23.8.02, 6.9.02, and 24.1.08. 

« Dominion bounty on pig iron, 8^k>ls. per ton produced. 
Ontario boiint 3 % 1 doi. per ton on pig pTOuoed from Ontario ores, 
and 60 cents on ores not obtained in the province ; the rote of 
1 dol. to be only paid up to 26,000 tons. Bounty is at present largely 
reduced, owing to increased production. 

* SUtisticalxear Book of Canada, 1901, p. 160. 

< Dominion bounty on steel, 8 do's, per ton ; 2 dole, per ton on 
steel from foreign ores. 


furnaces will be utilised equal amounts of pig aod scrap' 
iron ; tbe furnaces are lined with magnesite, and the Gil- 
ehrist-Tbomas basic process will be employed. The 
machinery for the plant is actuated by electric and 
hydraulic power, while the cranes are hydraulic entirely. 
It is claim^ that the rolling mills will be the finest in the 
country.' On the eastern seaboard of the Dominion are 
situated the works of the Dominion Iron and Steel Co.,, 
begun in 1899. This company has a capital of 20,000,000 
dols. common stock, besides 5,000,000 dols. 7 per cent, 
preferred .stock and 8,000,000 dols. in 5 per cent, bonds.. 
An arrangement has also been entered into with the 
Doininion Coal Co. for a 99 years* lease, paying for the 
privilege 6 per cent, on 20,000,000 dols. common stock of 
the latter company. Coal and limestone are found com- 
paratively near at hand, the farthest afield mine from which 
the coal supply is drawn being 25 miles distant, while the 
nearest one is 6 miles. There is no lack of this mineral,, 
the output bein^ now from 3 to 3 J million tons per annum, 
as compared with 800,000 tons in 1898. Nearly all the 
iron ore at present used is brought from mines owned by 
company on Great Belle Island, in Conception Bay, New- 
foundland, some 400 miles from Sydney. This mine is 
estimated to contain 28 million tons of available ore, 
besides areas under the sea, which are believed to be very 
extensive. Analyses of the ore show it to contain 50 per 
cent, of iron, little sulphur, but rather too much silica, 
aluminium, and phosphorus. The result is a pig iron too 
high in phosphorus, but during the subsequent conversion 
of the pig into steel in open-hearth furnaces, this impurity 
is eliminated, and a fine quality of steel produced. For the 
best kind of pig iron, it is necessary to mix other ores with 
it, and for this purpose Cuban, Spanish, and Swedish ores 
are used, the result being a low phosphorus pig. Indica- 
tions of large deposits of high-grade ores have been found 
both in Nova Scotia and Cape Breton, which, when fully 
developed, will in a great measure replace the foreign ores. 

Limestone is obtained from the company’s quarries at 
the Bras d’Or Lakes, about 85 miles, by water, from the 
works. It is a stone of good quality, and is found in 
large deposits ; it acts well with the Newfoundland ore and 
the Cape Breton coke.^ Tlie works contain four blast- 
furnaces capable of yielding 1,000 tons of pig iron pen 
day; the furnace gases are utilised also to the utmost, 
being used to heat the blast and also to raise steam. Th(v 
iron produced is partly cast into pigs and in part conveyed 
in a molten condition direct to the open-hearth furnaces,, 
where it is converted into steel. Of these there are 10 in 
number, of the 11. H. Campbell type of tilting basic open- 
hearth furnaces, having a capacity of 50 tons each. A 
very complete arrangement of testing the steel at intervals 
is in vogue, and of stamping each ingot with special marks 
so that the consumer can ascertain from the company at 
any time every particular regarding the analysis and making 
of the piece. 

The gases produced in the coke ovens are used in the 
open-hearth furnaces, the other bye-products, namely coal- 
tar and ammonia, being also collected. The ammonia is. 
converted into ammonium sulphate by neutralising it wiilr 
sulphuric acid — which can he obtained from the pyrites 
separated from the coal in the preliminary grinding and 
washing processes to which it is subjeijted — and is principally 
exported to the United States, the West Indies, and Glasgow.. 
The coal-tar at present finds a market in the States, at 
Montreal, and other points in Canada. Recently arrange- 
ments have been made with an- English chemical company 
to locate at Sydney. The works are now in process of 
construction, and all the coal-tar produced will be utilised 
for the manufacture of the numerous products of distillation. 

Canadian-made sieel is largely exported to the United 
States, whence it returns to Canada in the form of rails 
aod other finished products ; but it is intended that this 
feature of the steel industry will shortly be transferred 
to Canadian territory., Sydney is extremely well situated 
as a seaport, being nearer to England than is New York,, 
and, strange as it may appear, to the ports of South 


^ Letter from Mr. J. i. Cunie. 

* The daily shipmont is 1,600 tons. 
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America Md South Africt.* At hi geographieal potition 
is couoeraed, therefore, Sydney possMses many ad stages, 
^hile the masterly and liberal way in which the iron and 
•teel indnslry has been organised and developed points to a 
bright future for it in Caiuula«*^ 

A new plant is being erected near North Sydney by (he 
Nova Sootia Steel Co., who have at present works at Ferrona, 
with a limited supply of ore near at hand. Hence they 
import largely from Newfoundland. Their steel work^ am 
at present at New Glasgow, but a new plant is under 
construction at Sydney. Their output, which is sold almost 
exclusively in Canada, approximates 100 tons of pig-irou 
per day, and the same amount of steel. The Canadian Iron 
Furnace Co., of Montreal, has recently acquired the iron 
deposits formerly belonging to the Londonderry Iron Co., 
and is reconstructing the works on the most modern 
4)laDs. 

Copper . — The production of refined copper can hardly be 
class^ among the chemical industries of the Dominion, us 
practically uuly the first stage in the extraction of the 
metal is reached, namely, tlie making of copper matte, 
which is exported to the tJuited States to be refined. Copper 
ores occur in great abundance, and constitute one of the 
most important mineral resources of the country. These 
are distributed over large tracts in Ontario, Quebec, Nova 
Scotia, aud New Brunswick. The deposits consist of native 
oopper and sulphides, the former confined principally to the 
Lake Superior region, the latter being more widely diffused, 
but notably in the Sudbury region, ( Jntario, where it occurs 
with nickel. The production of copper, other than the 
mative copper near Lake Superior, is dependent for the most 
part on that of this latter metal. Some idea of the advances 
made in the production of copper matte may be had from 
the fact that in 1891 the production amounted to 9,000,000/., 
while 1901 showed an output of 41,000,000/.“ 

Nickel. — The first discovery of nickeliferous deposits 
was made in 1883 near Sudbury, in the district of Algoma, 
Ontario. The ore, which contains on the average about 
2*25 per cent, of nickel, is roasted in heaps, and smelted in 
a Herreshoff water-jacket furnace, near the mine, into a 
copper nickel matte, the average composition of which is ; 
copper, 26*91; nickel, 14*14; iron, 31*335; sulphur, 
20 '95 ; and cobalt, 0*93.5. It is also said to contain some 
ounces of platinum to the ton. Previous to the discovery 
of nickel in this country, the French colony at New 
Caledonia contributed the world^s supply of the metal. 
Now the International Nickel Co. controls the deposits in 
Ontario and in New C'uledonia, and has refining works at 
Hampden, N.J., in the United States'.*^ 

^ A partial list of firms engaged in nickel production is 
given in the Appendix. The Fraseb and the Mood pro- 
cesses are the principal methods of treating the matte, that 
Jrom the A ictoria Mines of the Mond Co. lieing shipped to 
Swansea for treatment in England. The FrascU process 
for the separation of copper and nickel is an electrolytic 
one, and is being largely adopted here.** 

Aluminium. — The extraction and refining of aluminium 
has in recent years, owing to the advent of electricity 
'developed from cheap water power, become an important 
andustry. At Shawinigan Falls, Quebec, are situated the 

* Sydney Hariiour to Liverpool {vid South of Ireland) . ow’ 

New York Harbour to Liverpool Jno 

Sydney Harbour to Pernambuco *..*.'* 3 jui? 

New York Harbour to Pernambuco * ’ a <um 

Sydney Harliour to Cape Town ‘ ' a IS? 

New York Harbour to Cape Town ” I 

Tl^flpnires were supplied to me by Mr. Watson GriffliL who 
obtwned them from (JptamW. H. Smith, R.N.E., HalifS^ The 
distances from New York were compiled by the Unit^ Statoa 
Commission of Navigation. j vuo i^nwea atatos 

u- kindly sujmlied me with material from 

4lrifBii,"* The Front Door of Canada;'* Montreal, 1899 
“ Year Book of Canada! 1901. 

IS? Nickel, with works in New Caledonia 


Canadian works of the Northern Aluminium Co., a anb- 
company of the Pittsburg Reduction Co., which aUo hat 
two large factories at Niagara Falls, on tlie American side. 
The raw material, bauxite, is obtained from Alabama and 
Geor^ria, In the United States. The process employed is the 
Hall*^ process, and is a combined electrolytic and eleotrio 
furnace one. The native aluminium hydroxide is first puri- 
fied by mixing with sufficient carbon to reduce all impurities 
in it to the metallic stale, the resulting iron, mixed with 
titanium and mlioon, forming a slag after molting the mass 
ill an electric furnace. An alternating current of low 
voltage is used, and the purified alumina separates out 
above the slog in an almost chemically pure condition. 
The alumina thus purified is then electrolysed in a bath 
containing cryolite at a temperaturo of from 850'^ to 900” C. 
The action of the current sets free aluminium and oxygen, 
the latter uniting with the carbon anodes to form carbonic 
oxide. The metal is run into rough ingots weighing SO lb. 
each, and is stated to contain, on an average, 99*5 per cent, 
of aluminium.*^ 

The production at the Quebec works is probably 9,500 lb. 
per day, the value in 1902 being approximately 1,043,350 
dols.*® It may safely be said that the three works of this 
Company, between them, produce one-half of the world's 
supply. 

Learf and .Si/ycr. - -These metals are derived principally 
from the mines of Briiish Columbia, but there are also 
deposits of galeua along the shores of Lake Superior, the 
ore from which is sent to Niagara Falls, N.Y., for ruduction. 
The British Columbia ore is a high grade one, carrying from 
200 to 300 oz. of silver to the ton, and i.s mostly smelted 
at Butte and St. Helena, Montana. No refinery for lead 
(on a large scale) has yet been started in Canada, though 
at Trail, m British Columbia, the Canadian Smelting Works 
have recently begun to produce commercial lead, stated to 
be of 99*9 per cent, purity, *" by means of the Betti prococa, 
which is an electrolytic one. 

The Hall Mining and Smelling Works, whose Canadian 
headquarters are at Nelson, British Columbia, are smelting 
lead ores which are obtained in the Slocan and Kootenay 
Lakes. They employ blast furnaces, a considerable portion 
of the ore being first roasted in hand or mechanical furnaces 
and the product of the latter briquetted. The principal 
markets for the pig-lead arc the Orient, England, and 
Canada, though the home market is somewhat haudicapped 
by the preseut arrangmuent of duties, which allows tho 
importation of foreign corroded lead at a lower rate than 
that imposed on pig-lead. With a revissl of the duties, a 
greatly increased development, and revival of the lead 
and smelting industries, is anticipated.*^ 

In 1894 the amount of silver exported, in ores, con- 
centrates, or otherwise, was 629,655 oz., wliile in 1901 
the quantity bad risen to over 4,000,000 oz.** Despite 
these figures, tho “Monetary Times," Toronto, of date 
Jan. 16, 1903, says, “ The silver-lead production of British 
Columbia is severely haudicapped by tho adverse com- 
petition of the United States, the European and Mexican 
prodmds. The tariff is unfavourable — a higher one would 
be quite beneficial to the industry." 

Arsenic . — A not unimportant metal found in coniiderable 
quantities in Ontario is arsenic ; tho chief form in which 
it occurs is arsenical pyrites (mispickel), which aho contains 
gold. Its manufacture was begun by the Canadian Qold- 
Helds, Ltd., at their Deloro Mine, Hastings County, Ontario, 
in 1899. Attempts had been made, extending over tho 
previous 20 years or so, to extract the gold from the ore 
found there, and, after the mine bad experienced some 
vicissitudes, the present company acquired it and obtained 
the rights (1896) for Ontario to the Sulman-Tweed patents 
(bromo-cyanide process), working it with only a modified 
degree of success for a couple of years, when the instaUation 


VM, Pat. 677,207, 677408, 677400. of June 26. 1891 . 

**Dr. J. W. Riobards in ** Fleet ro-Chemical Industry, Oct. 
1902. 

** Ibid, (averue value of product is 81 cents per pound). 

Oaniaian l^inj^Ber., March, 1908. 

** Letter from the Busiuess Manager, Hall Mining and BmsltLni 
Ck>, Nelson, B.C. 

» htati^ncal Year Book of Canada, 1901. 
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of improved machinery and the adoption of a combination 
of amalgamation and ieaohing with bromo-cyanide reitilted 
in the recovery of areenio from the mispiekel conoentratei. 
To accomplish this the concentrates are heated to a high 
temperature in specially constructed cylindrical revolving 
oaloinera, and the resulting impure arscnious oxide evolved 
is condensed in hermetically sealed brick chambers.-® The 
crude arsenic is refined by sublimation, and contains from 
99*6 to 100 per cent, nrseiiious oxide, the main impurity 
being silica in a finely divided condition It is exported 
chieny to the United States, where it is used for making 
'‘Pans Green,’* &c. T)ie output has increased from 
113,477 lb. in 1899 to 1,:M7,000 lb. in 1901.^ In time, 
and with proper development, Ontario should be able to 
supply the entire demand for arsenic ou the continent of 
Amenca. 

Antimony. — This metal might almost be said to occupy 
the position of a by-product in the extraction of gold. At 
Rawdon, in Nova Scotia, the ore (stibnite) is auriferous, 
and from 1898 to 1901 no refined antimony was produced, 
the stibnite being mined for the sake of its more precious 
contents.^ It is also found in Quebec, and recent reports 
indicate deposits of ore in several localities of Ontario and 
British Columbia, The output in 1891 had fallen toGOdols. 
In 1902 the refining of the metal was renewed. 

Oold . — Gold is mined to a sniall extent in Ontario, in 
in Nova Scotia, and Quebec. Gold deposits arc also found 
in the Kootenay district, B.C., in Cariboo, B.C., aud in the 
Yukon. In the Rosslund district the ore is a cupriferous 
pyrrhotite under a diorite cap, and from Trail on the 
Columbia River, where the ore is smelted, the gold-copper 
matte produced is shipped to Montana for refining pur- 
poses. There is also a smelter at Nelson for the ore of the 
Hall mine. The Yukon territory covers in a general way 
the district north of Cariboo, south of the Arctic Ocean, 1 
and lying between the Mackenzie River and the Alaska- ! 
Canada boundary. Gold lias been known to exist there | 
since 1864, aud has been worked intermittently since 1873. i 
Forty iMilc River, a tributary of the Yukon, was discovered j 
to carry coarse gold in 1886, aud, 10 years later, what is I 
known as the Klondike was found to contain gold also. | 
It was first discovered on Bonanza and Eldorado creeks : | 
the news of this discovery spread far and wide, and active i 
prospecting was the result. There are about 1,400 miles j 
of Canadian Yukon streams, on all of which gold can be I 
found. Mr. Ogilvie, former Canadian comiuissioncr in the ! 
Yukon, estiniuies that an area of 125,000 square milc.s | 
is gold bearing.-^ The former difficulties of reaching the j 
Yukon have now been overcome ; a telegraph line has i 
also been laid by the (’anudian (iovernuient from 8kug>vay, j 
on the coast to Dawson. The gold is found aud worked in ' 
the gravel deposits of the valleys and ou their adjacent 
slopes, and it has been estimated that gold to the value of 
95,000,000 dels, will he produced from these deposits in 
the next few years.-^ 

The gold fields of Nova Scotia occupy the entire Atlantic 
coast line, and contain gold in combination with sulphides 
and arsenides of iron, but mostly in the free state. The 
table given in the next column will best convey the output 
of gold from Canada and its distribution.’-’*^ 

The gold production fur the YYikon in 1902 was 
12,018,561 dols. ; according to the United States Mints it 
was 14,525,275."7 


*0 C. Kirkegaard, in Eng. and Mining J.. Jan. 81. 11M)3. 

Bureau of Mines Report, Ontario, lyul. 

*• Assays of two ores give, according to the Nova Scotia Mines 
Report, 1901 



Antimony (per cent.) 
Gold (oz, per ton) . . . 
Silver (oz. per ton) . . 




45*75 

a*48 

0*10 


18*21 

0*28 

0*13 


« “ Official Guide to the Klondike,** by William Ogilvio. 

“ Ibid. 

^ Report of the (^nadian Commission in the Yukon. 

Statistical STear Books, 1892—1002. , 

” Letter from Hon. Clifford Sifton, Minister of Interior Ottawa 


— 

1892. 

lijol. 


Dols. 

Dols. 

Ontario 

7,118 

24SJ>2S 

Baskatcbewaii (N.W.T.) 

98,000 

16,000 

Yukon 


12,500.000 » 

Quebec 

12^87 

3.000 

British Columbia 

399,525 

1 6,596,700 

Nova Scotia 

889,065 

604,500 

Total 

907,601 

24,463,222 


HI . — The Leather and Tanning Industries. 

The manufacture of leather occupies quite a prominent 
position in Gntario and Quebec, the industry having greatly 
developed during the past few years. There are from 18 to 
20 large establishments in operation, and fully 20 small ones. 
Bark, chrome, and combination tanning raethod.s are em- 
ployed, the spent hark being utilised as fuel in specially 
constructed furnaces. Though the United States may bo 
said to lead the world in the extent of the leather produced,, 
the quality of the Canadian product cannot be surpassed in 
heavy leathers for common goods. Light leathers, too, 
have made very creditable progress ; also chrome kids and 
classes of hag, case, and trunk leathers. Much of ihe 
American patterned machinery employed, and formerly 
imported, is now being manufactured iu the Dominion, 
such as bark mills, fieshing machines, glazing jacks, 
measuring machines, and leather presses. As compared 
with a decade ago, the value of the leather preduced in 
the country may safely he said to have increased one 
half. 

I V Sulphuric Acid, Acetic Acid, Wood Alcohol, 
Charcoal, and Ammonia. 

The manufacture of commercial sulphuric acid has not 
yet been developed to the extent that the quantity^ of 
sulphur found throughout the Dominion would justify. 
There is enough sulphur in Canada to supply the entire 
home market with acid aud even to develop a considerable 
export trade. Only a few firms, however, are engaged iu 
the trade, and a large portion of their product is used in the 
refining of Canadian petroleum, some five million pounds 
being annually consumed for this purpose. Quebec, Ontario, 
and British Columbia are each represented in the acid 
industry. The Lake Superior Power Co. employs the 
sulphur obtained in the smelting of nickeliferous ores in 
the manufacture of sulphite pulp, but only utilises it as 
required for its own industrial operations. It is probable 
that the construction of electrolytic lead smelters will lead 
to the sulphur dioxide obtained from the galena being made 
into sulphuric acid, as is done at the Electric Lead Ucduc- 
tion Co.’s works at Niagara Falls, N.Y., where, it is stated, 
the sulphuric acid produced yields a financial return 
sufficient to cover the entire cost of the process. 

By the destructive distillation of wood, acetic acid, wood- 
alcohol aud charcoal are obtained ; hence Canada, with its 
enormous supply of wood of all kinds, should be able to 
take a prominent place in the production of acetic acid and 
wood spirit. At the present time the residual charcoal 
from the retorts does not find a ready market, owing to the 
comparatively high rates for transport as compared with 
other fuels, weight for weight. The outlook in this direc- 
tion is, however, brightening. Among the firms engaged 
in this manufacture might he mentioned the Standard 
Chemical Co. — with plants at Fenelon Falls, Deseronto 
and Longford, Ontario, and Cooksbire, Quebec — and the 
Canada Paint Co., Montreal tmd Toronto. Very keen com- 
petition has to he faced in this connection with the United 
States, as a combination of some 175 manufacturers prac- 
tically controls the market. The crude acetate of lime 
produced in the distillation process is converted into acetic 
acid, some of which is sold for dye and colour maki^ pur- 
poses, while a eonsiderahle portion is exporteil to Eufhfje 
and Australia. 

- The wood alcohol, obtained at the same time as the acetoc 
acid, supplies the home market and is also exported largely 

Letter trom Mr. B. E. Walker, General Malwgei:, the bkniidian 
Bank of Commerce. 
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tp ma Britain, Franot, Oermaiij. HoUand, Ja|>aQ, and ' 

It maj be ot interest to Vnow that timber is 
imported from Canada bjr makert of wood»aIcohcl in the 
tJitited Statee.® 

V. — Soap and Glycerin. 

Soopw— The soap industry in Canada is growing rapidly 5 
at the present time some 15 largo concerns are in operation, 
emplojning in all about 2,000 hands. A branch of the well- 
known firm whose headquarters are at Port Sunlight, near 
Liverpool, was recently started in Toronto, with an annual 
capacity of 10,000 tons. Their products are similar to those 
made at their other works, and their raw' materials are pro- 
cured from Africa, the United States, and locally (tallow). 
They own islands in the Pacific from which they import 
cocoanut oil. 

Most of the other firms mentioned in the Appendix are 
also manufacturers on a large scale and prodnee all gra<lc8, 
from the cheapest textile and laundry soaps to the finer 
qualities of toilet soapi. Great advances have taken place 
in the industry during the past 10 years, particularly in the 
making of the latter. The same system of manufacture 
obtains as in England. The raw materials are mainly 
cocoanut oil, palm oil, and tallow, the first two in a large 
measure superseding the last mentioned. The market for 
Canadian made soap is limited, the home market is 8Upplie<l 
and a large export trade is done w'ith the West Indies and 
Australia. 'Phe eoinpetition of the United States is felt 
more than that of ICngland or France. In 1902 the value 
of the soap produced was approximately 11,000,000 dols.-*' 

Glycerin.^ This necessary by-product in the maunfac- 
turo of soap is refined in some eases by the producers 
themselves ; others sell it to firms engaged more particularly 
in the refining trade. Among these might be mentioned 
the St, Henri (’heuiical Co., of Montreal, who buy waste 
lyes from the soap manufacturers, recover the salt from the 
lye, refiuo the glycoriu and sell to the makers of nitro- 
glycerin. The capacity of these works is 10,000,000 lb. of 
waste lye yearly 

V I , — Refined Chemicals and Drugs. 

O.i' is reminded forcibly, after writing the hea<ling to 
this fc.'/'tion, of the “ ISnakes in Ireland” story, and, indeed, 
the classical remark recorded on that occasion might almost 
be said to apply with equal force to the refined chemicals 
produced in the Dominion. Messrs. Lyman Bros, and Co., 
of Toronto, however, are conspicuous in having their own 
laboratories, in which are made some 150 salts, acids of 
phosphorus, syrups, tiuctures, and flavouring extracts. 
Most of the raw materials are imported. The scope of the 
business is increasing yearly. The production of chemicals 
in 1892 amounted to 37,000 dols., and last year had 
increased to .50,000 dols. The small demand for pure 
chemicals is mainly accountable for the lack of local manu- 
facturers, the market being necessarily a small one, and 
most buyers of pure chemicals for laboratory uses are apt 
to demand articles of the make of one or other of the large 
and old-established German or English houses. One can 
hardly doubt but that the Canadian maker must desire a 
higher tariflf on imported material. Within the last year 
the Liquid Carbonate Co. — and liquid carbon dioxide 
iM made in Canada, and used largely in the manufacture 
of aerated waters — have been making Epsom salts and 
Glauber’s salt os a by-product, while pepsins and phosphates, 
mainly for medicinal purposes, are now prodnoed by the 
William Davies Co. 


Vn.^Fertiliserg, 


Mineral phosphates, in the form of apatite, are found in 
the Ottawa Valley, Ontario, but the deposits have not been 
worked for severM years. About 1891, in which year the 
phosphates mined were valued at 50,000 dola, a falling off 
began in the output of this mineral, which has continued 
up to the present time, the amount now mined being hardly 
wor^ recording. This state of afimrs has been Drought 
about mainly by tbo large supply of easily^worked pbos- 


» Hr. Webster.of the Standard Chemical Co. 
^ Hr. Knighk of Sunlisht 8^ Co.,. 

^ Letter from the F^ident of the Company, 



phates found in Florida and Carolina, mitoh of 

which is obtmhed by dredging. It may be mentioned, 
however, that a certain amount of upatire la made of 
iu the Province of Quebec by the Hackiogham Electric 
Beduotion Co., who manufacture phosphorus therefirom.^^ 

Sulphate of aminonia is manufactured nt tbo works of the 
Dominion Iron and Steel Co., Sydney, N.S., whosh products 
j are supplied to dealers and others engaged iu the fertilUor 
business. The ammoniacnl liquors of the Quebec, Ottawa, 
and Toronto Gasworks are worked up ut the latter city by 
the Michigan Ammonia Co.’“ In Montreal, one Arm, at 
least, makes sulphate of ammonia, and at one time the gas- 
woi k.s there utilised their own liquors for its production. 
Latterly, however, the gas liquor was exported, to be dealt 
with by a firm in the United States. 

Quite a number of other fertilisers are produced in the 
Dominion from refuse matter, such as blood, tankaj^e, 
bones, and offal, besides natural phosphates. Ontario, 
New Brunswick, Quebec, Nova Scotia, Prince Edward 
' Island, and British Columbia^ all produce fertilisers, more 
or lesa.’**^* 

VI/ 1.— Coal-Tar and Asphalt. 

Very little tar distillation is carried on iu the Dominion, 
owing to the tar produced in llie gasworks being too thick 
for treatment with any degree of success. It is mainly used 
for stttumturing paper, whieh is employed largely as a 
waterproofing material by builders. Some is boiled down 
into pitch, but fully one ball' of the tar produced is exported 
to the United States. There is a small distilling plant at 
Hamtlton, Ontario, which, the writer understands, is at 
present the only one of its kind from which coul-tur oils are 
i produced in Canada.*^'* 

Asphalt . — Asphalt occurs naturally in several varieties 
as albertite, found in King’s and Albert Counties, N.B., and 
as maltha, one of the stiffer petroleum compounds, which is 
cot of much importance, however, being almost too hard 
for use in street paving. Up to 1H98, albertite was em- 
ployed in gas-making, and much of it was shipped to the 
United States, out the original supply is now exhausted. 


IX, — Calcium Carbide, Carborundum, and Graphite, 

Calcium Carbide.— Tha production of this substance on 
a manufacturing scale dates back only to the year 1891, 
when Mr. T. L. Willson, of the Willson Aluminium Works 
at Spray, N.C., accidentally obtained carbide whilst trying 
to reduce lime by carbon in the electric furnace. Instead 01 
metallic calcium resulting — which was to be employed in 
preparing aluminium — a hard, almost black, substance was 
obtained which reacted violently with water, giving lime and 
an inflammable gas clearly recognisable as acetylene. The 
author was privileged, through the courtesy of Jjord Kelvin, 
to have at one lime in his possession some pieces of the first 
carbide made by' Mr. Willson at Spray. Acetylene being a 
powerful iliumiuating agent and readily obtained from 
carbide, the development of the carbide industry on a com- 
mercial scale followed ibis discovery ns a natural conse- 
quence. The industry has progressed by leaps and bounds 
during the past decade, iu Europe even to the extent of 
over-production.'”’ Two carbide works are in operation in 
Canada, using water as their source of power, namely, 
the WilDon Carbide Co., at St. Catharine's, Ontario, and 
the Ottawa Carbide Co. The Union Carbide Co.®^ of 
Chicago, which utilises 13,000 horse-power in all and 
has an immense establishment at Niagara Falls, N.Y,, 
has contracted for a large amount of power for a new 
I plant at Sault Ste. Marie, Ontario, for the manufacture 
I of carbide.'* Another important prospective company 
is the Shawinigan Carbide Co. of Shawinigan Falls, 


« Minerals of Quebec ; ruiblidicd by the Frov. Govornment. 
w Letter from Mr. Macfarlanf. Chief Analyst to the Inland 
Revenue Deportment. 

Inland Kovenue Bulletin, No. 81, 1902. « ^ 

*» See Section 11., Iron and tttcel. , , , 1 ,.1. 

•• Italy alone posoossos enough carbide plants to suppur tne 
whole of Europe. Dr. J. W. Richards, in ‘ ElectrochomicalTlldiia* 

at 6,000,000 dols. On the American side of the 

« Electrochemical Industry," Dec. 1902, 
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Quebec,** the works being now in the course of construc- 
tion. The process of manufacturing consists in fusing 
together burned lime and ground coke in the electric 
furnace ; the tempenture required is not so high as that 
needed in other operations for which the electric furttaee is 
employed, notably the making of carborundum and graphite. 
The reaction taking place in the furnace results in a trans* 
ference of the oxygen of the lime to a portion of the wbon 
with the formation of carbon monoxide and carbide of 
calcium. 

The present market value of carbide (61 dols. per ton)^ 
affords considerable profit to its manufacturers, and the 
increasing popularity of acetylene as an ilhiminant encures 
a brighter future for the industry. In Ontario several towns 
have already had acetylene installed for house and street 
lighting, the gas being generated at a central station and 
d^tributed in pipes to the consumers.'*' At the generating 
station the gas is purified by a special process before use, 
which obviates all the disadvantages inseparable from the 
employment of small generators — automatic or otherwise — 
by individuals, who in most cases have neither the time nor 
the scientific skill necessary for the proper production of 
the gas, simple as it may appear at first sight. 

Carborundum . — Ten years ago the very name '‘carbo- 
rundum ** was unknown ; it is due entirely to the^ advance 
made in the development of electrical power, obtained from 
the immense waterfalls of the American Continent, that 
this as well as other materials are now in daily use 
throughout the world. Although deposits of corundum 
itself are found in Eastern Ontario, the artificial carbon 
silicide has practically supplanted the natural product as 
an abrasive agent. The hLstOty of carborundum may well 
be likened to that of carbide, its discovery being accidental. 
A full account of this interesting substance will be found 
in a paper by the Chairman of the Liverpool Section 
(Dr. Kohn) in 1897 (sec this Journal, 1897, 863). 

The Canadian works of the Carborundum Co. are com- 
paratively small, only operating 200 horse-power. The 
factory, however, supplies the Canadian market, thus 
avoiding the payment of duty. The writer is informed by 
Mr. Achesou that most of the Canadian product is exported 
to Scotland, to be used there in finishing granite. The 
estimated cost of the crude crystals is 2*5 cents per pound, 
that of the treated powder, 4*5 cents per pound, while the 
selling price averages 9 cents per pound. 

Graphite . — Though no company for the manufacture of 
graphite has yet been capitalised in Canada,^* the produc- 
tion of it by the Acheson process is carried on to a small 
extent in the Canadian branch of the Carborundum Co. at 
Niagara Falls. The formation of the “ skeleton ” crystals 
suggested making use of the decomposition of carborundum 
for making graphite itself. The inventor’s patents include 
the productiou of graphite in the form of puce electric-light 
carbon, by subjecting impure carbon to a high temperature 
for a sufficient lengtn of time to volatilise the impurities 
the conversion of carbon into graphite by mixing with it 
such metallic oxides as would be capable of forming metallic 
carbides, to be subsequently decomposed the conversiou 
into graphite of such natural carbonaceous material as 
oontaios, uniformly intermixed through it, metallic oxides 
sufficient to produce carbide, and thence graphite.'**' These 
processes throw considerable light ou the scientific principles 
underlying the formation of this substance.^^ 

X . — The Cement and Plaster Industry. 

The manufacture of Portland cement is mainly confined 
to Ontario, though one establishment — the Crescent Cement 
Works — is situated at Longue Poiote, in the province of 


* Capitalised at 1^006,000 dols. 

^ Ontario Minos Report, 1901. „ „ 

Worked under patents held by the Burgess Gas Process Co., 
Canadian Pat. 73,040. Sept. 10, 1901 ; Eng. Pat. 241, Jan. 3, 1901 ; 
Amer. Pat. 7ol,99S, June 10, 1908. ^ 

« V.H. Pat. 642.988 of July 23, 1895. ^ 

Letter from Mr. Achesou. 

^ U.S. Pat. 648,982 of July 83, 1896. ^ ^ 

U.S. Pat 608,323 of Sept 80, 1806. and No. 617,979 of Jan. 17, 
1899 ' ' 

^ VA. Pat. 645.886 of March 18. im. 

BlectrooheiDioal Industry, VoL No. 8. : 


Quebec. In Ontario there are some 14 companies, and 
eight i^toriei in operation, and throughout this Province 
are found the necessary raw materials (clay and marl) of 
an excellent quality. The development of the industry has 
been rapid, and has all taken place within the past few 
years* The most improved method of procedure is as 
follows : the marl is thoroughly mixed, mechanically, with 
water into a thin paste, and ^e same operation is performed 
with the clay. The two fluids are mixed thoroughly in the 
required proportions, and in a pasty condition are pumped 
into rotary steel calciners, about 70 ft. in length and 6 ft. in 
diameter, set at a slight angle to the horizontal. These 
rotary calciners are the great feature of the Canadian 
cemeut plants. This form of kiln is originally of English 
origin, but has only been brought to its present effective 
condition since its introduction to this country. In the 
interior of the kiln are “ chanuel-ironM ” running from end 
to end. At the lower end fuel is introduced in u particular 
manner, and the burning gases pass through the entire 
length of the kiln, and are allowed to escape at the upper 
extremity. At this latter end is introduced the “ slurry ” of 
the mixed ingredients, which becomes dried and finally 
calcined in the slow passage from one end to the other. 
The revolving irons carry the “slurry” up with them as 
they rise, and on reaching the top it falls, under the action 
of gravity, through the burning gases, being suhiected at 
the hottest part to a temperature of 3,000® F., when com- 
bination takes place between the constituents of the fused 
mass, and the resulting “ clinker” emerges into the vessel 
destined for its reception. The drying and calcining is 
thus performed in one operation, and no preliminary press- 
ing of the material into bricks is required.^** At the works 
of the National Portland Cement Co., recently erected at 
Durham, Ont., a great saving of time is effected by cooling 
the clinker in vessels drawn by an endless chain through a 
stream of water below the ground level. After cooling in 
this manner it is ground to a fine powder, and packed in 
bags or barrels ready for use. The whole operation by 
this process occupies only eight hours, a period of time 
which will be appreciated by all aquainted with the older 
methods. At Durham the raw materials are brought from 
the natural deposits, which are close at hand, calcined, 
cooled, ground, and packed by means of a continuous series 
of mechanical conveyers, from one part of the establishment 
to the other. This company has another plant in course of 
erection at Hull, P.Q., on the Ottawa River, which is 
intended to supply the Eastern Canadian market. 

Several articles have appeared lately in the public press,** 
pointing out that a possible over-production of cement may 
be the result of the numerous largo concerns which are 
already in operation, or are about to be started. Whether 
or not this will take place in the immediate future depends, 
naturally, ou the general prosperity of the country and 
the consequent demand for buildiug materials. Certainly 
cement has gained considerable reputation as a substitute 
for stone, as can he seen by the extent to which it is made 
use of by architects. It can be readily moulded into any 
form and may then be dressed to represent the natur^ 
article. Whether it can ever oust stone or brick from their 
present position depends, not only on its comparative cost, 
but on the quality of cement put out by manufacturers. 
One case of a collapse due to an admixture of a single bag 
of inferior material and the whole fabric of the cement 
industry, as supplying a substitute for the older building 
materials, will be in danger of a similar fate. The total 
output of Portland cement in 1902 was valued at 1,028,618 
dol8.«> 

Gypsum is found in considerable quantities in Nova Scotia 
and New Brunswick. At Windsor, N.S., there are immense 
deposits ; the beds found in the vicinity of Hillsborough, 
N.B., are, however, very large and of great purity, and form 
the Wis of the most extensive operations.*' It is al^ 
found in Ontario, and plaster works are located at Paris in 
that province. In 1901, active operations were begun at 

♦•The Portland Cement Industry: “Queen’s Quarterly.” Jan. 
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* "The Globe,” Toronto. March, 1903, and other papers. 
Geological Survey of Canada : Mineral Prodnota, 1908. 
Geological Survey of Canada : The Mineral Eetources 
Brunswig, 1899. 



CANADIAN SECTION. 


m 


0/Mamvil)e, ManitolM. The iDduftry, however, it princi- 
jMilfj located in New Bmniwtck. Drawbacki in the way 
of Ireiirbt chargee, inadequate ehipping faeilitiei, and the 
eompetition offered by manofacturere of plaster of Paris in 
the United Sutee, kept the industry from developing until 
the Intercolonial Bailway waa opened and the increased 
duty on American platter impost, when the New Bruns- 
wick plaster, quarried and prepared at Hillsborough, came 
to be firmly established on the Canadian market. In manu- 
faeturing plaster of Paris, the stone is first dried in the air 
and ground — not burned in lumps, as is still done to a con- 
siderable extent in England and on the Continent of Europe 
—Slid the pulverised material subjected to a process of 
■calcination in kettles, of a capacity of 60 barrels of 800 lb. 
of the calcined plaster, furnished with lids and stirring 
arms which keep the material in constant motion. When 
the required temperature has been reached (285'’ F.), the 
plaster is removed and packed in paper-lined barrels for 
market. Analysis of the Hillsborough gypsum shows it to 
contain 99*88 per cent. CaSO^.^- The principal markets for 
plaster of Paris are Canada, the United States, and South 
Africa, while the crude gypsum is exported largely to New 
York ami other portions of the States, being used for 
making plaster for walls and ccilings.^^ According to the 
ecological Survey liepoits for 1902, the gypsum produced 
in Canada during that year amounted to over 332,000 tons, 
lalued at 356,317 dols. 


XI. — Carhohydnites : (a) The livjimny of Sugar } 

{b) The Beet-Sugar Industry, 

Refining of Raw Sugar. — The recent remarkable 
developments in the production of sugar from beets in 
Ontario and Southern Alberta have rather minimised the 
importance of the lefiniog of imported sugars in the 
Dominion, and there seems little reason to doubt that the 
beet sugur industry will continue to progress, as will be seen 
from the sequel. Statistics show that, during the last 
decade, cane sugar has increased in production about 200 
per cent. Judging from present appearances, and allowing 
for some slight tariff alterations, the increase in Canada 
should soon be in proportion to that of other countries.**^ 

Raw' sugar is imported from Cuba, the West Indies, Jeva, 
Manila, the Brazils, Mauritius, mid the Contiuent of 
Europe. The most improved macbiocry and processes are 
employed, refined sugars and syrups being the staple 
products. 

Belgium supplies to Canada the largest proportion of 
sugar, the imports from that country umountiug in 1901 
to 127,931,553 lb.; from Germany in the same year 
83,941,290 lb. entered the country, the total imports being 
336,694,833 lb., valued at close on 8,000,000 dols.*^ 

Beet vSii^ar,— The most iuteresting point connected with 
the sugar industry is the remarkable way in which the 
production of su^r from beets cultivated on Canadian soil 
has become, in the past few years, an important factor in 
the country's progress. As far back os 1872 the Dominion 
Government sent a special agent to Europe to make a study 
of the industry. A bounty of 25,000 dols,, afterwards 
increased to 70,000 dols., was offered by the Quebec 
Government in 1875 to the first successful factory to be 
established in a situation approved by the Government. 
This led to the establishment of a company, known as the 
Union Sucri^re du Canada, which, in 1881, erected the first 
of four proposed factories at Bertbierville, Que.^ This 
establishment was unsuccessful and only operated for a 
few days, mainly owing to the failure of the beet crop. 
After passing into other hands the plant was bought by an 
American company and removed to Eddy, New Mexico.^J" 
Another company was, in the same year, organised at 


u Albert Xannftieturiiw 

M Le^fhMD Mr. D. A Gordon, president of tie WaUsceburg 

^Ijsta^Mr. BeaA Univeniity of Toronta 

of Dominion Govsnunent on beet sngv SBanirfictun in 


Farnham, P.Q., not far from Montreal, which, after aomo 
! vicissitudes, did not deem its success sufficient to warrant a 
continuation of its operations, so sold its plant to a company 
j at Rome, N.Y., in 1897. A third company, known as the 
! Pioneer Beet Co., started operations in 1881, at CoaUcook, 
P.Q.,^< and was successful in part, receiving a subsidy of 
35,000 dols. from the Government, but it, too, closed its 
doors in 1888. The causes to which these failures may bo 
attributed were lack of capital and enterprise, and tho 
I indisposition of the farmers to cultivate beets. The Agri- 
cultural Departments of the I’rovincial Governments, 
however, continued experimentiDg with various kinds of 
i bidets and htudied the conditions most favourable to their 
successful growth. For some years past tho Ontario 
Agricultural College at Guelph has, as a consequence of 
' the excellent results obtained at their ex{)erimental stations, 
been carrying on an educational campaign among the 
’ farmers of the province. As a result of this the quality 
I and tonnage of beets now grown in different parts of Ontario 
I surpass thoie of many American States. The climate of 
; this province, with its sunshine and long autumns,^ is 
peculiarly favourable to the cultivation of the beet, which 
takes about four months and a half to reach maturity. 

, It requires, however, to be demonstrated to the farmers 
I that the cultivation of beets will pay them better than other 
: land produce before tho requisite supply of suitable material 
j will be obtained. That profit* are largo can be gathered 
I from the fact that wheat yields in Ontario 15 dols. an acre 
' per annum, oats, 9* 74 dols., and beets for sugar, 60 dols. 
In the last case the cost of production is necessarily largo, 
owing to a greater amount of labour being required, but, all 
; the same, the profits to the farmer should, with skilful 
treatment, be at least 30 dols. per acre per annum. The 
, beet tops arc of value as a fertilising agent owing to the 
salts they contain, and find a use also as a food for cattle. 

, Iq 1901 beets were grown — under instructions from the 
( Agricultural Department — in 15 district s of Ontofio, and 
the average yield per acre was over 17 tons of a high 
i quality of beets which gave an average of 15*6 per cent, of 
sugar of an average purity of 87*7 per cent. All this 
points to a great future for Ontario as a sugar-producing 
country ; this important fact has been fully realised by the 
' Provincial Government, which bus offered a bounty of 
I 275,000 dols. for three years, to be distributed among 
I factories according to the amount produced. Fosr com- 
I panics have been organised lately, namely, the Wiarton 
i IJeet Sugar Co. (capital 445,000 dols.), whose works are 
1 situated on Lake Iluron, wiih a capacity for treating 
i 350 tons of beets per day ; the Dresden Sugar Co., capacity 
i 600 tons ; and the Ontario Sugar Co., at Berlin, the last 
j with a capital of 1 ,000,000 dols. ; each of these companies 
j has received a bonus from the town where it is situated, 

I averaging 28.000 dols. The capitalisation of a company 
engaged in this industry depends entirely on tho size of the 
1 plant, u general estimate of 1,000 dols. per ton of beets per 
I day may be considered a fair calculation of what would be 
required. 

Beet sugar factories have also been established in Alberta, 
in the North-West Tenitories of Canada. Since 1898, an 
area of about .300,000 acres has been made productive by 
means of the irrigation system of the Canadian North-West 
Irrigation Co., and a portion of this area has been utilised 
for beet cultivation, principally tho Mormon settlers. 
The most important factor is now in course of construction 
at Raymond, south of Lethbridge, oa the Canadian Pacific 
Railway. The capital of this Company is 1,000,000 dols. 
The irea intended to be planted with l^ets is 3,000 acres, 
and the daily capacity of the factory will be 400 tons of 
beets per day. The only difficulty which the industry Is 
encountering in the north-west is the scarcity of labour.*® 
This is due partly to the scanty settlement of the country, 
and partly to the superior attractions of the mining regions, 
whicn are situated at no great distance. 

A plentiful water supply, lime, and a source of powor^ 
are necessary for the profitable prosecution of the industry { 


^ T/etter from the manaaer of the Dresden fiugar Co., Ontario. 
*• I Bdw. VII., cap. 11, 1001. 

** Letter from Mimager of works at Beymond. 
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thif Ips been oarefollj considered in looetinf the faetories 
enumerated above, steam power being^emplojed for pumping 
and the working of all machinery. There is room for many 
iinpre factories in the Dominion ; according to Dr. A. B. 
Shnttleworth, Agriculturist to the Ontario Sugar Co., 
whose name is indissolubly connected with the development 
of beet cultivation, it would require over 30 refineries of 
600-ton capacity to supply the home market alone.*® 

The working season of a factory runs for about 100 days, 
operating continuously. The cost of tho sugar is from 
8 to 3} cents per lb. and the profits to the makers are 
estimated at 60 cents per ton of beets used. This would 
mean that in a factory of 500 tons capacity, working for 
100 days, the profits would amount to 25,000 dols. 

The scope of this article does not allow of auy detailed 
consideration of the working process by which the surar 
is extracted from the sliced beets and crystallised. New 
processes are being employed for utilising the residual 
molasses. This is treated for the recovery of the sugar 
in some part, and also for the production of alcohol by 
fermentation. An American company in 1901 produced 
915,000 galls, of alcohol in this way, of a quality con- 
sidered to be quite equal to the grain product. /Vnothcr 
new process is that of the manufacture of syrup from tho 
beet instead of sugar; 40 galls, of this can bo oblained 
from a ton of beet, which, at 80 cents a gallon, means a 
return of 12 dols. per ton of material used, while the 

roduct in sugar yields only from 7 to 8 dols. per ton of 

eets. The beet-pulp refuse is also heiii^ largely used 
as a food for live stock, for which purpose it is extremely 
suitable owing to its nitrogen contents. In this connection 
a new process has been introduced for drying the pulp, 
which entails an expenditure of 5 dols. per ton, hut, as 
the dried pulp is sold at 6*25 dols. per ton, a clear profit 
of Ij dols. is thus secured to the manufacturer.** 

Tho production of sugar from Canadian grown beets is a 
new and rising industry which offers great scope for some 
co-operative arrangements between the compauies and the 
fanners. It should give an impetus to agriculture, afford 
emjployment to thousands of unskilled workpeople, and, as 
an important industry, be a lasting benefit to the country. 
The following communication, dated March 6, 1903, from 
Mr. George Elscy, manager of the Dresden Sugar Co., 
conveys some idea of the position of the industry at the 
present moment and its possible future : — 

At the present time there are four factories which 
operated this last season, and, from what we are able to 
learn, tho results were as satisfactory' as could he expected 
under the existing conditions, that is, the rainfall last 
summer damaged the beet crop from 50 to GO per cent., 
both in the United States and in Canada. The balance of 
the crop, on account of wet weather, cost considerably more 
to raise than what was necessary. It was unfortunate that 
this should occur in the first season that the factories were 
started in Canada as it was very disappointing, but most 
of the farmers have told us that they were surprised at 
the amount of rain the beet would stand, and in several 
instances where they could harvest the beet crop, the corn 
and other crops were ruined. After we have bad a season- 
able year, and it will bo fieuionstrated to the farmers that 
there is more money in raising sugar beets than any other 
crop that grows, the four factories now in existence will 
get their supply of beets within hauling distance of the 
factories. . . . Our farmers know well that the Michigan 
farmers obtain about a dollar a ton more for their beets 
than they do, and they also understand that it has cost as 
much in money and labour to raise a ton of beets in 
Canada as it does in Michigan or any part of the United 
States. They therefore feel dissatisfied, and are clamouring 
for more money, which the companies would be glad to 
pay if they could sell their su^jar for the same price as the 
American Beet Sugar refineries. The difference between 

tiT 

W Berlin News Bcoord, Nov. 8, 1902, 

“ In the above I have drawn largely from an essay on the beet- 
sugar industry by Mr. £. E. Bead, a fourth ^ar student in the 
I^paritoent or Political Sconce, University of Toronto, who kindly 
placed his papers at my dispel. Also from Dr. Sbuttleworth s 
article in the ^B^lin News %oord.** 


the two markets to-day is 1*10 a 100. The present 
Canadian sugar tariff is such that it would not allow any 
more sugar refineries to be built in Canada. The oompani^ 
that are already here have the experience of what this 
tariff can do. It allows sugar that has been refined in 
United States to be shipped in here and undersell Canadian 
refined su^r, which means a loss to the refineries and to 
the Canadian people. It allows raw beet sugar to be im- 
ported at a price that will prevent the farmers from taking 
hold of tho beet industry as they should. Canada is 
sending to Germany and other foreign countries about 
1,000,000 dols. per month for raw Met sugar, and the 
naturally yearly increase of consumption is about eight per 
cent., so that the future of the sugar beet industry, under 
a proper tariff, would he a lasting one and a great benefit 
to the farming community.’’ 

XII, — Natural Gas and Petroleum, 

Natural Gas . — The existence of natural gas in Ontario 
was first discovered in 1889, being found in two well-defined 
areas, as the Essex county field and the Welland county 
field. It is chiefly near Buffalo, on hike Ei ie, and near 
Windsor, Ontario, that tho largest supplies are met with, 
though practically it may be got in nearly any part of the 
Niagara peninsula in small quantities. In 1901 there were 
158 wells in operation, and 868 miles of piping were needed 
to distribute the gas. Much of the gas produced in Essex 
county was formerly led across the river to Detroit by 
pipe lines, hut on representations made by the people 
of the Essex district, to the effect th.at tho supply of gas 
was not sufficient for home consumption, the Outario 
Government passed an Order in Council, in October 1901, 
prohibiting the gas from tho Essex field being exported to 
the States. None of tho product of this natural gas field 
is therefore now being sent across the Detroit river ; it is, 
however, still exported from the Welland field to the 
American side of the Niagara river, chiefly to Buffalo, N.Y. 
It may be mentioned that the landowners on whose farms 
the wells are located get their gas free in addition to being 
paid for the use of their land.*=^ The value of the gas 
produced in Ontario during the last ten years shows con- 
siderable fluctuations, being somewhat less in 1901 than 
in the previous year, due, no doubt, to the Government 
prohibiting its export.*^ 

Petroleum, — This is one of the chief mineral products of 
the Dominion, though as yet the output is not suflicieut to 
meet Canada’s needs. The principal seat of the industry is 
at present in Outario, where commercial quantities are found 
in the counties of Kent and Lambton. In the former there 
are two oil fields, one at Oil Springs, extending oyer 1,200 
acres, and tho other in the Petiolea district, 20 miles long 
by 2 wide.*^ In Lambton county the industry dates hack 
to the year 1862. Petroleum is also found in Quebec, Nova 
Scotia, and New Brunswick, and boring operations that have 
in recent years been carried on at Athabasca, near Edmonton, 
in the North-West Territory, point to a likelihood of that 
part of the country contributing largely to the future supply 
of mineral oil. 

The industry is now one of the most highly organised in 
the Dominion ; the system of drilling and pumping now 
used— the “ jerker-lino system — enables a well yielding 
from eight to ten gallons a day to he profitably worked. 
This system has gained for itself a world- wide reputation ; 
it is used in Galicia, llussia, Afghanistan, Burmah, India, 
Italy, Prance, California, and Australia. Its advantages 
are numerous : a central engine can operate a large number 
of wells ; on one property near Petrolea, 233 wells, scattered 
over an area of 400 acres, are worked by a single engine. 
It is estimated that to sink a well of about 500 feet in depth 
costs only 125 dols.*® In 1900, there were approximately 


«• Report of the Bureau of Min^, Ontario, 1902. 

** Statistical Year B^k of Canada, 1901. 

. The oil is found at depths varying from 370 to 400 feet. 

" This, and much of what is given here on natural m and 
petroleum, is from a paper by Kr. 4. \V. J. K. Yanston, read before 
the Canadian ^tion of the So^etj ol Chemical Induatuy In ion* 
1908. 
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»eU» >• opetirtiop, yielding <m w nvenge 71 bwmls j 
of oil eaMsh. 

The refining «de of the petroleum induetry i» largely in 
the hands of the Imperial OU Co.,« which some yean ago 
absorbed seTeral other eoncemi, and of the Canadian Oil 
Kefining Co. The plant of the former at Sarnia baa a 
capacity of 60,000 barrels of crude oil per month, and the 
market for their products reaches from liali&x to Vau- 
ooueer. Many of the bye-products of the refining process 
find a market in England and in Spain, The latter com- 
pany have erected an up-to-date plant at Eetrolea, on the 
site of one which was in operation some years ago, where 
all the products will be manufactured that modem science 
shows can he obtained from petroleum.®* Improvements in ; 
methods of retorting have recently led to a considerable 
quantity of the crude oil being used for gas making, 
34 million gallons being an estimate of the amount so 
employed.'*' i 

There has been a slight falling off in the production of I 
oil during the past years; calculated us crude ” oil, the ; 
output in 1891 was 27 million imperial gallons, and ip 1901 | 
a little over million.''*^ A slow process of diminution i 
seems to be going on in the area at present productive, and ; 
a falling off must be looked for from year to year unless | 
this is counteracted by an extension of the oil-hearing 
territories.*^* Probably, the field about to be exploited in i 
the Xorlh-west will alter the position somewhat, and an j 
increase in the output may bo confidently looked for.'’’** 


Kill. — Paper, 

Pulp, — Ah timber is one of the chief natural products of ! 
the Dominion, it is only to be expected that Canada should 
figure largely in the wood-pulp industry ; the figures that j 
might be given to indicate the number of cords of pulp- ; 
wood available throughout the country are so large that 
one could hardly grasp their real significance. The ^ 
industry is not so young as many others that have been j 
considered : in the census of 1871, no pulp-making plants 
are mentioned ; in 1881, there appear five mills, employing j 
6t men, and having an output valued at 63,000 dels. ; in | 
1801 there were 2t, witha yield valued at more than a j 
million dollars ; while 19(U shows some 85 factories from ; 
which the exported pulp alone amounted to nearly 2 million 
dollars.^” The area of pulp-making operations i.s not con- 
fined to any one province. New Brunswick, Nova Scotia, 
Quebec, Ontario, and British Columbia all being represented 
in the industry. 

The priucif al woods employed for pulp-making are 
white and black spruce, hnlsani, poplar, and pine ; spruce** 
and balsam are those most generally used, on account of 
the special <piality of their fibre and their colour, pine 
being utilised mostly for chemical pulp. The two main I 
varieties of the pulp are mechanical and chemicai. The | 
former is obtained by grinding spruce logs to powder, the ' 
logs being pre.ssed against a rapidly revolving grindstone, 1 
with water con.stantly supplied to prevent the friction i 
causing a rise of temperature. A liquid pulp is thus j 
obtained from which the water is squeezed by hydraulic 1 
machinery, a pre.ssure of many tons to the square inch 
being employed. The resulting pulp still contains water, 
however, to the extent of from 50 to 60 per cent., though 
some works— notably those at Sault Ste. Marie— have intro- 
duced a machine specially constructed for the purpose of 
removing this large excess of moisture. Where the pulp 
is to be made at once into paper, this drying process is 
unnecessary. The specially dried pulp resembles paper 


Capital stock, 1,000,000 dols. 

Bureau of Mines Heport, Ontario, 1902. 

®® Statistical Tear B^k, 1901. 

« Total value of products of petroleum in Ontario in 1901, 
l,407j^ dols. Bureau of Mines E^rt, 1902. 

^ Statistical Year B^k, 1901. 

la 1894 it was estimated that Canada contained between 38 
and 40 per cent, of woodlands and forests, or about 1^(00,000 sq. 
miles, one-half of this being apruee. The sprdoe Area ii thus 
450 million acres. In all there are 4^000 million tons pf jmlp^ood 
in sif^u Onnmlm'r Tan-Ameriean IqlMmtion 

pam^et, pnbhshed by the Geologic garvey, 1901.] 


very closely in outward appetranoe.^ Chemical pulp ia 
prepared by disintegrating and extracdog the resmous 
matter from the wood — ^in the form of ohlpa— 4>y digMtion 
with sulphur compounds, nsualW a weak solution of sul- 
phurous acid, about a quorteir 01 which is in the form of 
bisulphite of Kme.^ A soda chemical proeen la nlao 
employed by some makers. The sulphurous acid is eitbar 
made from sulphur imported ftom Sicily, or Obtained by 
burning pyrites. Chemical pulp possesses many adyantimaa 
over mechanical pulp, though its manufaotiiro is necessarily 
more expensive, and the yield per cord of wood, as com- 
pared with the latter, is much less.^^ It has a longer and 
tougher fibre, and, the resinous matter being no longer con- 
tained in it, finds uses for qualities of paper for which the 
mechanicai pulp would be unsuitable. The principal markets 
for pulp are Great Britain, the United States, b ranee, Aus- 
tralia, and Japim. Much of it is used, however, locally for 
the manufacture of pai»er. 

Paper . — In many cascH the producers of pdlp Mso 
manufacture it into paper. The principal requisites for the 
paper industry arc a plentiful supply of pulp-wood, good 
water and an abundance of it, and cheap power; all these 
can be found in many parts of Canada. I'he growth In the 
demand for paper of all kinds, ucwh, wrapjiing, wall, and 
the finer grades, was one of the features of last century— 
especially news paper. The introduction of wood fibre into 
il8 manufacture has consequently enabled the supply to 
keep pace with the demand. The process of inanulactute 
requires no description hero ; the secretary to a prominent 
Canadian firm states that originally they used rope as a raw 
material, then straw, which was abandoned for rags, and 
finally these gave place to chemical and ground wood-pulp. 
Previous to 1870 no wood whatever was used In the manu- 
facture of paper in this country. Ground w(^d-pulp ^ 
introduced at that time, and has become the filling material 
of the cheaper grades of paper, being partly pasty and 
partly fibrous. Up to 1885 the real fibre —the framework 
of the paper — was supplied by rags. In 1885 sulphite pulp 
was introduced and has largely replaced rags, except in the 
higher gnides of paper, in which linen is used, and in the 
very low grades, where straw is employed.'^ 

The Toronto Globe" of March 4th, 1903, in an artioto 
on the wood-pulp industry, gives the following statistics, 
M'hich are of interest ; — 

Tons. 

Product i:jn of luochanical pulp in 1 IKJ2 156,219 


Kulphito „ M 7^,735 

soda „ „ !>,()44 


K I V AHheatos. 


This mineral occurs in largo deposits in the “ Eastaru 
Townships ” of Quebec, where it was first worked in 1878; 
from 1880 up to the present date the production of asbestos 
has increased steadily; the output that year is given as 
880 tons, while in 1901 over 38,000 tons are recorded in 
the return furnished by the producers. The world's supply 
of asbestos is, for the most part, obtained from Canada, and 
the Quebec deposits have in the past proved to be the most 
profitable mineral mined in the province. Thirteen uuning 
companies are at work in this industry, wliich is principally 
carried on at Thetford, Lac Noir, and Danville,^® giving 
employment to approximately 1,000 men. Asbestof is 
shipped largely to Great Britain, the United States, Belginin, 
Germany, and France. 

Another silicate found in Canada is rnica, which, though , 
occurring in small quantities, is a not unimportant induttcy 5 
in Ontario there are several mines and a number of works 
where splitting, trimming, and sorting the mineral 
saleable sixes is carried on. Most of these, however, are ilU 
a small scale. 


The Sanlte Stc. Marie Works use some 209 tons of epriiee 
yielding 150 tons ot pulp per dav. 

Letter from Mr. Carl Kiurdan, Merriton, Qntt ... 

On© ton of mechanical pulp requires a UtWo over a em Of 
wood ; 1 ton of chemical pulp requires a little bter tw6 OOTCIS of 
wood. ^ 

» Mines Report, F.Q., 1901* 
w See note 73. 
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thif Ips been oarefollj considered in looetinf the faetories 
enumerated above, steam power being^emplojed for pumping 
and the working of all machinery. There is room for many 
iinpre factories in the Dominion ; according to Dr. A. B. 
Shnttleworth, Agriculturist to the Ontario Sugar Co., 
whose name is indissolubly connected with the development 
of beet cultivation, it would require over 30 refineries of 
600-ton capacity to supply the home market alone.*® 

The working season of a factory runs for about 100 days, 
operating continuously. The cost of tho sugar is from 
8 to 3} cents per lb. and the profits to the makers are 
estimated at 60 cents per ton of beets used. This would 
mean that in a factory of 500 tons capacity, working for 
100 days, the profits would amount to 25,000 dols. 

The scope of this article does not allow of auy detailed 
consideration of the working process by which the surar 
is extracted from the sliced beets and crystallised. New 
processes are being employed for utilising the residual 
molasses. This is treated for the recovery of the sugar 
in some part, and also for the production of alcohol by 
fermentation. An American company in 1901 produced 
915,000 galls, of alcohol in this way, of a quality con- 
sidered to be quite equal to the grain product. /Vnothcr 
new process is that of the manufacture of syrup from tho 
beet instead of sugar; 40 galls, of this can bo oblained 
from a ton of beet, which, at 80 cents a gallon, means a 
return of 12 dols. per ton of material used, while the 

roduct in sugar yields only from 7 to 8 dols. per ton of 

eets. The beet-pulp refuse is also heiii^ largely used 
as a food for live stock, for which purpose it is extremely 
suitable owing to its nitrogen contents. In this connection 
a new process has been introduced for drying the pulp, 
which entails an expenditure of 5 dols. per ton, hut, as 
the dried pulp is sold at 6*25 dols. per ton, a clear profit 
of Ij dols. is thus secured to the manufacturer.** 

Tho production of sugar from Canadian grown beets is a 
new and rising industry which offers great scope for some 
co-operative arrangements between the compauies and the 
fanners. It should give an impetus to agriculture, afford 
emjployment to thousands of unskilled workpeople, and, as 
an important industry, be a lasting benefit to the country. 
The following communication, dated March 6, 1903, from 
Mr. George Elscy, manager of the Dresden Sugar Co., 
conveys some idea of the position of the industry at the 
present moment and its possible future : — 

At the present time there are four factories which 
operated this last season, and, from what we are able to 
learn, tho results were as satisfactory' as could he expected 
under the existing conditions, that is, the rainfall last 
summer damaged the beet crop from 50 to GO per cent., 
both in the United States and in Canada. The balance of 
the crop, on account of wet weather, cost considerably more 
to raise than what was necessary. It was unfortunate that 
this should occur in the first season that the factories were 
started in Canada as it was very disappointing, but most 
of the farmers have told us that they were surprised at 
the amount of rain the beet would stand, and in several 
instances where they could harvest the beet crop, the corn 
and other crops were ruined. After we have bad a season- 
able year, and it will bo fieuionstrated to the farmers that 
there is more money in raising sugar beets than any other 
crop that grows, the four factories now in existence will 
get their supply of beets within hauling distance of the 
factories. . . . Our farmers know well that the Michigan 
farmers obtain about a dollar a ton more for their beets 
than they do, and they also understand that it has cost as 
much in money and labour to raise a ton of beets in 
Canada as it does in Michigan or any part of the United 
States. They therefore feel dissatisfied, and are clamouring 
for more money, which the companies would be glad to 
pay if they could sell their su^jar for the same price as the 
American Beet Sugar refineries. The difference between 

tiT 

W Berlin News Bcoord, Nov. 8, 1902, 

“ In the above I have drawn largely from an essay on the beet- 
sugar industry by Mr. £. E. Bead, a fourth ^ar student in the 
I^paritoent or Political Sconce, University of Toronto, who kindly 
placed his papers at my dispel. Also from Dr. Sbuttleworth s 
article in the ^B^lin News %oord.** 


the two markets to-day is 1*10 a 100. The present 
Canadian sugar tariff is such that it would not allow any 
more sugar refineries to be built in Canada. The oompani^ 
that are already here have the experience of what this 
tariff can do. It allows sugar that has been refined in 
United States to be shipped in here and undersell Canadian 
refined su^r, which means a loss to the refineries and to 
the Canadian people. It allows raw beet sugar to be im- 
ported at a price that will prevent the farmers from taking 
hold of tho beet industry as they should. Canada is 
sending to Germany and other foreign countries about 
1,000,000 dols. per month for raw Met sugar, and the 
naturally yearly increase of consumption is about eight per 
cent., so that the future of the sugar beet industry, under 
a proper tariff, would he a lasting one and a great benefit 
to the farming community.’’ 

XII, — Natural Gas and Petroleum, 

Natural Gas . — The existence of natural gas in Ontario 
was first discovered in 1889, being found in two well-defined 
areas, as the Essex county field and the Welland county 
field. It is chiefly near Buffalo, on hike Ei ie, and near 
Windsor, Ontario, that tho largest supplies are met with, 
though practically it may be got in nearly any part of the 
Niagara peninsula in small quantities. In 1901 there were 
158 wells in operation, and 868 miles of piping were needed 
to distribute the gas. Much of the gas produced in Essex 
county was formerly led across the river to Detroit by 
pipe lines, hut on representations made by the people 
of the Essex district, to the effect th.at tho supply of gas 
was not sufficient for home consumption, the Outario 
Government passed an Order in Council, in October 1901, 
prohibiting the gas from tho Essex field being exported to 
the States. None of tho product of this natural gas field 
is therefore now being sent across the Detroit river ; it is, 
however, still exported from the Welland field to the 
American side of the Niagara river, chiefly to Buffalo, N.Y. 
It may be mentioned that the landowners on whose farms 
the wells are located get their gas free in addition to being 
paid for the use of their land.*=^ The value of the gas 
produced in Ontario during the last ten years shows con- 
siderable fluctuations, being somewhat less in 1901 than 
in the previous year, due, no doubt, to the Government 
prohibiting its export.*^ 

Petroleum, — This is one of the chief mineral products of 
the Dominion, though as yet the output is not suflicieut to 
meet Canada’s needs. The principal seat of the industry is 
at present in Outario, where commercial quantities are found 
in the counties of Kent and Lambton. In the former there 
are two oil fields, one at Oil Springs, extending oyer 1,200 
acres, and tho other in the Petiolea district, 20 miles long 
by 2 wide.*^ In Lambton county the industry dates hack 
to the year 1862. Petroleum is also found in Quebec, Nova 
Scotia, and New Brunswick, and boring operations that have 
in recent years been carried on at Athabasca, near Edmonton, 
in the North-West Territory, point to a likelihood of that 
part of the country contributing largely to the future supply 
of mineral oil. 

The industry is now one of the most highly organised in 
the Dominion ; the system of drilling and pumping now 
used— the “ jerker-lino system — enables a well yielding 
from eight to ten gallons a day to he profitably worked. 
This system has gained for itself a world- wide reputation ; 
it is used in Galicia, llussia, Afghanistan, Burmah, India, 
Italy, Prance, California, and Australia. Its advantages 
are numerous : a central engine can operate a large number 
of wells ; on one property near Petrolea, 233 wells, scattered 
over an area of 400 acres, are worked by a single engine. 
It is estimated that to sink a well of about 500 feet in depth 
costs only 125 dols.*® In 1900, there were approximately 


«• Report of the Bureau of Min^, Ontario, 1902. 

** Statistical Year B^k of Canada, 1901. 

. The oil is found at depths varying from 370 to 400 feet. 

" This, and much of what is given here on natural m and 
petroleum, is from a paper by Kr. 4. \V. J. K. Yanston, read before 
the Canadian ^tion of the So^etj ol Chemical Induatuy In ion* 
1908. 
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Afpendix Ilf. 

Iran and Stetl Production. 


Company. 

Plant at 

Built. 

Source of Ore. 

Employees, 

1902. 

1 • " 1 

Output in Tons. | 

Capacity of 
PurnaccMi tn Tons 
|)er Day, 

1 1892. 1 1902. 

Capitaliaa- 

tion. 

Pig Iron. 

Steel. ^ 

1892. 1 

1901. 1 

1002. 

1901. 






1 






Dole, 


Midland. Ont. 

1S90 

Ontario 

. « 


18,948 



. . 


1,000,000 

OaiiAda Iron J 

Radnor, Quo. 


1 Quebec 

• • 

5i74 

S1.169 



40 


, , 

Pomace Co. ; 

Londonderry, 

1^7 

N.8. 

(“) 

2H,052 

(“) 

(86) 

( 86 ) 

40,000 


.. 


N.8. 








per ann. 



Hamilton Stocl 

Hamilton, 

1896 

Ontario and 

1,000 

r) 

61,701 


0,473 

(W) 

ISO 

imooo 

and Iron Co. 

Ont. 


U.S.A. 









Nora Scotia SU*©! 

Now Glaagow, 

, , 

N.S. 

065 

29,502 

1 28.407 


23,916 

100 

100 pig. 

6,000,000 

and Iron Co. 1 

N.8. 









lOOsteol. 


Desoronto Iron < 

Desoronto. 

, , 

U.S.A. 


. . 

18,701 


1 •• 

.. 


.. 

Co. 

Ont. 











Dominion Steid 

Sydney, N.8. 

1901 

Newfoundland 

6,000 

( 88 ) 

27,648 

191,259 

86,424 

( 88 ) 

1,000 pig. 

8S.OOO.OO(K 

and Coal Co. 



1 





(1902) 


800 steel. 


John MacDougull 

Drummond- 

, , 

Quebec 


.. 

793 

.. 

. . 

6 

. , 

.. 

and Co. 

ville, Que. 











Cramp Ontario 

Collinffwood, 

1000 

Ontario and 

(”) 


, . 


.. 


200,000 

.. 

Steel Co. 

Ont. 


foreign. 







per ann. 


Lake 8u|)erior 

Saulte Sto. 

1901 

Ontario 

000 

( 88 ) 

( 87 ) 

( 87 ) 

( 87 ) 

(«) 


117,000,0017 

Power Co. 

Marie. 

1 







1 



^ Not in operation, due to repairs bein^? made. 


Not in oiieration yet. 


Not in oiieration 






Appendix IV^ 










Portland Cement and Platter of Paris. 






Firm or Company. 

Place. 

Capital. 

Capacity of 
Plant in Barrels 
per annum. 

Output, 1902 
(Barrels). 

Date of 
Beginning 
Manufacturing. 

Crescent Cement Co 

lK)nguo Pointe, Que 

Dole. 

200,IHMI 




Canadian Portland Cement Co 

Deseronto, Ont 

1,600,000 

260.000 

260>,000 

1893 

Lakefield „ .... 

Lakclield, Ont 

690,000 

76,000 

76,000 

1902 

Impr^ial „ .... 

Owen Sound, Ont 

250,000 

50.000 

60,000 

1902 

Grey ard Bruce „ .... 

Shallow Lake, Ont 

100.000 

:M),(K>f> 

20.000 

1902 

Owen ^ jund „ .... 

199.000 

, 100,000 

100,000 

, , 

Sun ,. .... 

Owen Sound, Ont 

600,001 

40,01 K) 

40,000 

1902 

National .... 

Durham. Out 

1,000,000 

300,000 

, , 

1903 

Hanover „ .... 

Uanovor, Ont 

160,000 I 

30,000 

80,000 




4,399,000 1 

1 ' 



Albert Manufacturing Co. (Plaster 

Hillsboro’, N.B 



60,000 


of Paris) 

350,000 


•• 


Apfendix V. 
(Jarhohydrates. 
Sugar from Beetroots. 


Company. 

Place. 

Capital. 

— 

Output. 1902. 

Capacity. 

"Wiarton Beot Sugar Co 

Ontario Sugar Co 

Dresden Sugar Co 

Wallocebunr Sugar Co 

Knight Sugar Co 

Wiarton. Ont 

Berlin, Ont 

Dresden, Ont 

Walloceburg, Ont 

Raymond, N.W.T 

Dol«. 

1 445.000 

1 i.wooo 

600,000 

600,000 

1,000,000 

Began, 1901 

Will begin 1903 j 

Over 6,000,000 lb. of 
granulated sugar. (**) 

1 

350 tons of beet per day* 
600 .. 

000 „ 

700 

400 

Sugar from Cane. 

Acadia Sugar Co 

Halifax, N.8 

Montre^, Que. .......... 

.. 

• • 


1 

1 

St! Lawren^ Sugar Co 


720,000 

•* 

ico.ooo.bbo lb. of 

raw sugar. 



•• Letter from Dr. A. F. Shutlleworth, 19^.03. 
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ERRATA. 

THE MANUFACTURE OP SULPHURIC ACID BY 
THE CHAMBER PROCESS. 

BY B. IIAJRT ATID O. H. BAILKY. 

(This Journal, 1903, 173-470.) 

Page 476, col. I., line 9, for Maclear” read Mactear.** 
Page 476, coK II ., line 2, for “ Mactean ” read “ Mactear.** 
Page 476, col. II., line 9, for 4 ” read 0*4.’* 

Page 476, col, II., lines 16 and 17, for “ 32 and 33 ” road 
** 2 and 8.” 

Page 476, col. 11., line 30, for mere” read ‘‘ these/ 
Page 476, col. II., line 40, for “ sulphazolised ” read ** sul- 
phazotised.’* 

Page 476, col. II., lino 42. for “ Linde read “ Linder.’ 
Page 476, col. IF., line 46, read “ full stop ” after obtained. 
Page 476, col. II., line 46, ** Notwithstanding ” begins a 
new sentence. 

Page 476, col. II., line 48, after “ excess ” read “ comma,” 
not full-stop. 

DRAUGHT AND CirilRENTS IN VITRIOL 
CHAMPERS. 

BY UTCRBERT TORTKll, F.I.C. 

(This Journal, 1903, 476 — 480.) 

Page 479, col. I., line 29, insert Table A as follows 

Fig. 2 14*5 minutes. 

Fig. 3 7-r) „ 

Fig. 4 13-7 „ 

Page 480, col. II., for ** Experiment 8 ” read ** Fig. 3.” 

Note. — T he ir.odel glass chamber was 98 ft. long, 30 ft. 
wide, and 30 ft. high. 


4fe'C0tti£{!) JSifction. 


Meeting held at Glasgow, on Tuesday, 
April 7th, 1903. 


MR. T. L. PATTERSON IN THK CHAIR. 


TEREBINE AND ITS DRYING PROPERTIES. 

BY CHA8. A. FAW8ITT, F.R.S.E., F.C.S. 

Terehine is an article of commerce which has been in use 
for 35 years, and has during that time supplied a want as a 
quick drier for oil, usually when mixed with pigment. As its 
properties and behaviour under various conditions are not 
well understood, I thought a little experience gained in 
testing this article might be of interest. 

The reason it has been generally adopted is on account of 
its drying power for oil when mixed with pigment to form 
paint. By its use work can be carried on more expedi- 
tiously, especially outside work, 

Terehine is an article which is not used with discretion, 
much more being added usually than is required. The users 
think that by increasing the quantity quicker drying is 
obtained, hut this is only the case up to a certain point, and 
after this is reached the drying of the paint does not proceed 
more quickly until it is added in the proportion used for 
staininir work, in which case it depeiO more on the nature 
of the liolids contained in the terehine than on its oxidising 
effect on the oil. In some concerns, terehine is used ad 
libitum hy the workpeople, whilst in others the paint ia 
mixed up in large quantities by an experienced colourman, 
who uses the proper proportion of terehine ; and it is in the 


latter class of eatablishments that the best and most 
economical results are obtained. 

In order to form some idea as to the properties of the 
terebines most commonly used, samples were procured, and 
these were examined as to colour, specific gravity, amount 
of solid matter, drying properties in oil and in oil mixed 
with pigments at various temperatures and under various 
conditions. 

The terebines examined were all mobile liquids, and 
consisted of solutions of certain solid bodies in turpentine. 
What the solid bodies were it would have been difficult to 
determine with any degree of certainty ; and, as the samples 
were procured with a view of testing their drying power, the 
composition of the solids was a point which was not taken 
up. No doubt, however, they would in most cases be a 
mixture of Hnolcates or resinates. The colour varied from 
dark to pale brown ; hut it is unfair to judge of a terehine 
from its colour, as they contain such a variable amount of 
solid matter, which imparts the colour. The palest terehine, 
as a rule, has the least proportion of solid matter. But this 
i is not always so, as the colour depends to some extent on 
j the nature of the solids. Some of the samples containing a 
high percentage of solids could he diluted ^ith an equal 
quantity of turpentine and still contain more solid matter 
I than others. A strong terehine, therefore, is usually darker 
i than a pale one, on account of the higher percentage of 
I solid matter. It may be mentioned here that terehine is not 
I used largely for pale-coloured paints, hut mostly for outside 
I work, where quick drying is desired. 

Terebines are, with few exceptions, made with turpeutine 
as the solvent, and in such cases the specific gravity is a 
guide to the solid matter they contain. lu Table I. are the 
specific gravities, percentage of solids, and colour of the 
samples which were tested. 


'rABLK 1. 


No. 

Sp. Gr. at 60° F. 

1 Per Cent, of Solids. 

1 Colour. 

A 

1 

1*039 

4i>*5 

Bark 

A| 

1 0*990 

.37*1 

Bark 

A* 

1 0*930 

21*4 

Pale 

B 

i*ato 

4;r8 

Pale 

C 

l*00.'i 

40*0 

Pale 

1) 

0*991 

39*5 

Pale 

E 

0*930 

10*5 

Bark 

F 

0*970 

.‘JO -4 

Very pale 

a 

1*034 

37-5 

Bark 

A, and Aj were A thinned with turpentine. The solid 


matter was determined by heating a weighed quantity in an 
air-bath at 250° to 260° F. until the weight was constant. 

From Table I. it will ho noted that the specific gravity of 
the terebines tested varied from 0*930 to 1*040, and the 
percentage of solid matter from 19*5 per cent, to 46*5 per 
cent. Now, as the specific gravity of turpentine, which was 
the solvent in each case, is approximately 0*870, it follows 
that to increase the weight per gallon from 8*7 lb. to 
10*4 lb., a considerable amount of solid matter must have 
been added in the case of the sample, sp. gr. 1*040, and 
this is the drying agent. It must, however, not be 
inferred that those terebines which contain the most solid 
matter are the host driers, as it depends very much on 
the nature of the solid matter ; hut, as a rule, the (juickest 
drying terebines do contain a high percentage of solids. 
Take the case of E; it only contained 19*5 per cent, of 
solids, whereas A contained 46*5 per cent. Now, if the 
solids in each case happened to be of the same composition, 
A would go very much further than P] ; in fact, 1 gall, of 
A would be as effective as fully 2 galls, of E. This point 
will be brought out more clearly in the subsequent tests. 

Before proceeding to test the drying of oil when mixed 
with terehine, it was thought advisable to ascertain the 
times required for linseed oil to dry when unmixed with 
terehine, and included in this test were a few oils which arc 
sometimes used for adulterating linseed oil. 

The oil was brushed on squares of glass, so that an even 
surface could be obtained and the times of drying more 
accurately compared. Besultf as in Table II. 




HANOHKSmi JSTD SOOTHSH BKOTIONS. 
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Tjlbls II. 


Oil. 

Sp. Or. 

1 

Time of Drying. 1 

Temperature. 

Linseed, Baltic .... 

„ ordinary.. 
Cotton-soed 



oicw 

0*919 

0*910 

j 

1C8 hours 

192 „ 

Not dry 150 days | 

’»P. 

50 to 55 

50 to GO 

Rosin* 

0*999 

J M l> 1 

„ 



■ 




• This oil beciiuio stiff. 


The above results show that good raw Baltic oil is a 
superior drying oil to ordinary raw linseed. Tliis is owing 


I to ordinary linseed being oontaminated with a large pro- 
1 portion of seeds, such as raj^, dodder, and mustard sc^s, 
I which yield a slower drying oil. 

i In the next place, these oils were mixed with terebine in 
order to ascertain the times of drying, because when using 
I terebine as a drier for paint, it is the oil which has to be 
dried, not the pigment, although the latter in some cases 
. retards the drying of the oil and in some cases accelerates 
I it. In these trials 2 oi. of terebine wore added to I lb. of 
; raw oil. 

Included in these tests were several samples of different 
; Baltic and ordinary linseed oils which had been kept for 
; different perioils of lime. The mixtures of terebine and 
I oil were brushed on when freshly prepared aud also after 
i standing 24 and *JG hours. Ucsults are in Table III. 





Tahle III. 






Oil. 

sp. Or, 

Ago of Oil. 

Amount of Terebino 
to Oil. 

Time of 
Drying. 

Tetop. of 
Air. 

Time after 
24 hours. 

MViii]). of 
Air. 

Time after 
90 hours. 

Temp, of 
Air. 



Months. 


Hours. 


IDmrs. 

° K 

Hiaini. 


Baltic j 

0*952 

2 

2 oz. to 1 Ih. oil 

04 

50 to 51 

<U i 

60 to 61 

54 

8) to 00 

o'irr) 

25 ' 

*t «* { 


1 

7 i 


5| 

„ 

„ •••••• j 

.50 


fit 


fit 1 

fit . 


.5 


” 1 

0 *.»3l 1 

24 I 

l» ** j 




1 54 


Ordinary 

0*950 

New 

e. i 

7 


7 

74 I 


fi 


o*9:to ! 

*» M 

74 



01 

„ 


0*9:i0 I 

5 

* ■ »t 1 

7 


7 


5 

„ 


0*951 

19 

I* Ml 

7f 


n 


fi} 

u 

It •*..*! 

0-951 ’ 

IS 

1 ' 

1 ft M . 

7 


7 1 


Hi 



From the above results it will bo noticed that the Baltic 
samples dried in very much the same times, aud also the 
onlinary linseed-oil samples, but the former in every cute 
dried faster than the latter. The reason of the faster 
drying of all the samples after standing 90 hours was on 
account of the air temperature having increased .')^ F. It is 
important, in view of subsequent trials, to note that the 
keeping of the mixture of terebine aud oii for 24 aud 90 hours 
did not retard the drying times. 

The drying effect of terebine was next tried on oils which 
are h imctimes used for adulteration purposes, and which, 
as hi\b been shown before, do not dry of themselves in a 
reasonable time. As in the case of llaltic and ordinary 
linseed oils, 2 oz. of terebine were added to 1 lb. of oil. 


Oil. 


Tahlk IV. 


fit, r‘r ' Amount Trre- 
bine to Oil. 


Cotton-si-ed* 0*919 j2oz. to! lb. oil 
Rapt'-scedt . j 0*910 ! ,. „ 

Rosin i 0*999 ; 


‘ iSkin became stiff, not dry. 


'rime of 
Drying. 


Not dry 40 days j 
20 to 24 hours 


Temp, of 
Air. 


op, 

50 to 55 


I 


t Oil remained soft. 


The results in the above table show that, with the 
exception of rosin oil, the others were little affected, as 
regards times of drying, with the addition of an ordinary 
proportion of terebine. 

On adding the terebine to the cotton-seed oil it remained 
clear for a time, but on standing for 24 hours it had become 
of a muddy appearance. The rape oil became turbid at 
once, and jellified after standing. The rosin oil remained 


clear, but thickened. No doubt the turbi<lity in each case 
would be due to the precipitation of the solids in the terebine. 

A series of trials were next made by mixing terebine 
with Baltic and ordinary linseed oil, to which different 
pigments had been added. I'he proportion of terebine to oil 
contained in the paint was the same as in the trials detailed in 
Table 11 1. The oil was weighed out, and the pigment, the 
weight of w'hich was noted, was added to the oil until it was 
of the usual consistence for painting. The mixture of oil 
and pigment was allowed to stand for 12 hours to become well 
incorporated, and then the terebine added in the proportion 
of 2 oz. of terebine to I lb. of oil, which would amount to 
about 1 oz. of terebine to I lb. of paint, us the mixetbup 
paints contained about 4r> per cent, of pigment, excepting 
red lend, 01 percent., and Venetian red, 50 percent. It was 
thought prefemble to fix the proportion of terebine to the 
oil used, as it was the same in each case, and if the itigments 
<lid not retard or accelerate drying, the time required would 
be the same in each case, as it has been shown before that 
for similar kinds of oil the drying times arc the same. 

The Baltic and ordinary linseed oil samples used were the 
No. 1 samples in Table III. 

The pigments selected were those which wore thought 
would represent hard, ordinary, and easy to dry paints. 

After the oil and pigment mixture had stood 12 hours 
the terebine was added, aud the paint brushed on to plates 
as soon afterwards as possible. The plates were allowed to 
stand in an airy room until dry. The paint was called dry 
when the back of the fingers rubbed lightly over the surface 
of the paint did not become marked or experience a feeling 
of tackiness. This was the point at which the best 
comparison could be arrived at, although the paint took 
some time longer to become thoroughly dry. The results 
are in Tables V. and VI. 


Table V. 
Baliic Samples, 


Paint. 

Weight of 
Pigment. 

We^ht (rf 

Weight of 
Ter^ine. 

Time of 
Drying. 

Temp, of 
Air. 

Time after 
24 hours. 

Temp, of 
Air. 

Time after 
90 hours. 

Temp, of 
Air, 

Turkey nm her. 

Lb. 

1 

lUb. 

Uoa. 

Hours. 

•?. 

KA f/% KK 

Hours. 

0 

ro frs AA 

Hours. 

op. 

Of*tnmun umber 

1 


M lO DP 


lO Uv 

8 1 

1 

Yenetitm red 

U 


H ' j 

OI 

p* 

6 


a ' 


Dmp blank ‘ • 

1 

99 

1 ' ' ** 

54 I 


64 

of 1 

, ** ! 

, 1 


** 

Bed lead.. 

2 

W 

** 

It 

» 1 
- 


: 

' ** 


540 
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Tablb VI. 


Ordinary Ltnseed-Oil Samples, 


Paint. 

Weight of 

Weiarht of 

Weight of 

Time of 

Temp, of 

Time after 

Temp, of 

Time after 

Temp, of 

Pigment. 

Oil. 

Terebine. 

Drying. 

Air. 

24 hours. 

Air. 

06 hours. 

Air. 


Lb. 



Hours. 

°F. 

Hours. 

®P. 

Hours. 

°F. 

Turkey umber 

1 

lUb. 

24 oz. 

* 

64 to 65 

7 

60 to 60 

04 

66to^ 

Common umber 

1 

9* 

»» 1 



fit 1 

„ 

6 


Venetian red 

U 

99 

1 » 1 

1 »i 1 

» 

■ 5 * 

„ 

64 


Burnt sienna 

1 


: 1 

44 i 

•> 



04 


Drop black 

! 1 



1 ft 1 

»> 

1 74 I 




Bed lead 

1 i 1 

1 



ft ' 

1 ! 


1 ^ ! 


7 



From the above results it would appear that for all 
practical purposes ordinary raw linseed oil is as good as 
raw Baltic oil for paint mixing. 'I'he paints made up with 
Baltic oil, when freshly put on, dried in from 4 hours for 
Turkey umber to 5.} hours for black and red lead, and those 
with ordinary oil from 4 hours for Turkey umber to 6 hours 
for black and red lead. After the paints had stood 2 i hours, 
the Baltic-oil samples dried in from 6 hours for common 
umber and Venetian red to hours for black paint, while 
for ordinary oil from 5^ hours for Venetian red to 7^ hours 
for black paint. (These numbers, both in the case of Baltic 
and ordinary oil samples, after 24 hours* standing, would 
have been higher if the temperature of the air had remained 
the same as when freshly put on.) 

After the paints had stood 96 hours the temperature of the 
air was practically the same as when the paints were freshly 
put on, so the numbers are strictly comparative. In this 
case the times varied for the Baltic samples from hours 
for Venetian red to 8^ hours for black paint, and for the 
ordinary oil samples from 6 hours for common umber to 
9^ hours for burnt sienna. The keeping of the paint had 
resulted in slower drying in each instance, Venetian red 
taking half an hour longer and Turkey umber took four hours 
longer for Baltic samples, and for the ordinary oil samples 
half an hour longer for common umber and five hours longer 
for burnt sienna. 

These trials show the importance of not adding terebino 
to paint until it is going to bo used, as when freshly mixed 
the paints dry faster ; besides, it is more economical. 

The same pigments as used in the above trials, if manu- 
factured by anoiher firm, would, no doubt, give different 
times for drying. 

As patent driers are much used for drying paint, a 
series of trials were made u ith them in oil alone, and also in 
oil mixed with pigment, to see bow they would dry compared 
with terebine. They are solid bodies mixed with oil to the 
consistence of putty. The solid matter consists chiefly of 
tome inert substance, such as whiting, Paris white, china 
clay, or sulphate of lime, mixed with a small proportion of 
one or more of the following substances: acetate and borate 
of lead ; acetate, borate, and sulphate cf manganese. 

For these trials four samples of patent driers, made by 
firms of high repute, were procured. Trials were firstly made 
in oil alone. Two proportions of patent drier were added : 
8 oz. and 6 oz. to I lb. of raw Baltic oil. After mixing the 
patent drier with the oil, the mixture was allowed to stand 
18 hours, so as to allow of the drier becoming thoroughly 
incorporated with the oil. This was considered necessary, 
as the drier was in the solid form, aud some time would 
necessarily elapse before the oil had appropriated or dis- 
solved an amount of drier sufficient to effect its drying. A 
sample of 2 oz. of terebine to I Ih. of oil was included in the 
tests. The results showed that the terebine sample dried 
much faster than 3 oz. or 6 oz. of patent drier. After standing 
16 days the patent drier samples dried ranch faster than 
when 18 hours old. After the tests with oil a series was 
made with 3 oz. and 6 oz. of patent drier in ordinjiry paint. 
The results showed that terebine dried much faster in each 
case. On long standing, however, the times of drying in 
the cose of the patent drier samples elite much decreased. 

In order to test the drying properties of different terehines 
under various conditions, a series of trials were made with 
those detailed in Table I., and for this purpose a quantity of 
burnt sienna in paste form was procured from a manufacturer 
of good repute. This was then made down to the usual 


consistence for painting with raw linseed oil, and tests made 
with each terebine, varying the proportions from 2 oz. to 
I oz. to 1 lb. of paint ; it would have been preferable to 
apportion the terebine to the oil in the paint, but as the burnt 
sieuiia which is sold in paste form contains oil, and as the 
amount of oil could not be well estimated, it was thought 
advisable to fix it to the paint when thinned down and ready 
for painting. 

This method of reducing the proportion of terebine to paint 
by instalments from 2 oz. to J oz. per lb. of paint was 
thought likely to be the best for arriving at their compara- 
tive strengths ; 2 oz. of terebine per lb. of paint would 
amount to about 4 oz. per lb. of oil in the paint. 

The paints were painted on glass when freshly mixed and 
after 72 hours’ standing. 

Burnt sienna was selected, as it is accounted a paint 
which is hard to dry, the effect of this pigment on the oil 
being to retard its drying. Jiurnt siennas vary very much 
in this respect, no two lots giving the same numbers, and, 
as will afterwards be pointed out, occasionally a quality 
specially difficult to dry is met with. Results of these 
tests are in Table VII. 

Taking the results for 2-oz. samples when freshly put on 
there is a difference of 4.^ hours between the fastest drying 
sample, 1), and the slowest, C, and, after standing 72 hour.-*, 
a difference of 10 hours between the fastest, 1), and the 
slowest, B ; it will also be noticed that in each case the 
drying time is slower after standing 72 hours. 

For the 1 J*o/. samples, 1) was still the fastest aud C the 
slowest, the times being very similar to those for 2 oz., 
showing that 2 oz. was, for each of these terehines, an 
excessive quantity when the paint was put on after being 
freshly mixed. But the 1 -J-oz. samples went back very much 
on standing 72 hours, sample E taking 19 hours longer to dry. 
The 1-oz. samples, when freshly put on, dried very well, 
almost as well as with 2 oz., hut they showed worse results 
ou standing 72 hours, E taking 21 1 longer than when 
freshly put on. For ^-oz. samples there is a marked 
increase in the drying times, C taking 43 hours, whereas it 
took only seven hours for oz. A marked increase was 
noticed also on all the J-oz. samples on standing 72 hours, 
the time of the fastest sample, A, increasing from 5^ lb. 
to 17 hours. 

For the J-oz. samples, when freshly put on, the times are 
Hgaiu much increased, the fastest, A, taking llj^ hours, aud 
the slowest, C, 84 hours, whilst after 72 hours’ standing,. 
A, the fastest, takes 30 hours, a difference of 18J houra 
brought about by standing, and C, the slowest, 90 hours. 

These results show the value of this method for arriving 
at the strength of a sample of terebine. The difference^ 
between some of the samples was not very marked, even 
when the amonnt of terebene had been reduced from 2 oz. 
to 1 oz., but the ^-oz. samples sbow'ed a very decided 
difference, II, for instance, which was the fastest with 2 oz. 
of terebine, taking eight hours longer to dry with ^ oz. 
These trials bring out very forcibly the necessity of mixing 
terebine witli paint immediately before using, and not 
allowing it, if possible, to stand over night. 

In order to ascertain whether or not a larger proportion 
than 2 oz. of terebine to 1 lb. of paint would quicken 
the time of drying, a test with 4 oz. to 1 lb. of paint 
was compared with a 2-oz. sample, and the times were 
as follows : — 2-oz. sample dried in 6 hoars ; 4-oz. sample 
dried in hours. Temperature of the air, 44^ F. 
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'I'hosc rosnlts were practically tlie same, and sIiowcmI 
that the adiiition of the extra 2 oz. was uunccessary. 

It is the universal experience that cold weather retards 
the drying of ])aint when mixed with terehine or other 
driers, so, in order to ascertain what difference a moderate 
and Jilso a low temperature would have when compared 
wl j'. drying at the ordinary temperature, trials were made 
in iTtificially cooled chamber. 

As the stock of burnt sienna with which the preceding 
trials had been made run out, another snp])ly from the 
same maker was obtained, and as from previous experience 
it was Icuown that this paint was very irregular ns regards 
its time for drying, a comparative trial was made with 
what remained of the previous stock. 1 oz. of torebine to 
1 lb. of paint was used. The results are in Table VIU. 
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The above results show that the new stock was very 
much harder to dry than that previously used, and shows 
the importance of testing each lot as it comes in, so os to 
avoid unsatisfactory results. Occasionally a sienna speclaHy 
hard to dry is met with, and when this occurs in ordinary 
work it is not the sienna which is suspected, but the terebine. 

After having tested the new stock of sienna paint, the 
trials at low temperatures were proceeded with. Three 
bets of trials were made : 1 it, at the ordinary temperature ; 
2nd, at 40® F., or 8® F. above freeging ; and 3rd, at 14® F., 
or 18® F. below freezing point. 

As the results io Table VII. showed that 1 oz. of terebine 
to 1 lb. of burnt sienna pamt was saflicteat for ordinary 
purposes^ this proportion was adopted, but a 2-oi. sample 


j of A v/ns included at the lowest temperahirc to H.scerfain 
I if un extra I oz. would (juicken (he drying time. Tlio 
i results arc in Table 1 X. 

I Taule IX. 
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j The above resulfs s!»ow the marked effect of u low 
1 remperature on the drying times. Coiiipuring A, the fastest 
j dryer, at .'>5^ h . and 40^ Ji'. there was an increase in the 

1 drying time of 1 1 minnlcs for every 1 ’ F., and from 

I 4(F F. to K^ F. there was an increuHa of :\r, minutes for 
! eacl! I® F. 'Jaking (J, the slowest dryer, from .'i.'i® F. to 

! 40'^ F., there is an incre ase of 4G mimites for each I® F.. 

i and trora 40® F. to 14® F. an incr'SHc of ri.'> minutes for 
' 'each I® F. The 2-oz. sample of A did not Iry faster than 
i the 1 oz. sample at 14® F. The paints in the trial at 14<* F. 

! were covered with ice crystals very shortly after being put 
on, owing to the moisture in the air condensing on the 
surface and freezing. 

In very cold weather, such as is experienced in this 
country, good terebine never fails to dry ordinary paint, 
even although the time of drying may be considerably 
retarded. 

As the foregoing trials, those at low temperatures, 
were made In a coudned space, it was thought pot* 

’ sible that as free air circulation did not take place in the 
same sense as iu those samples which were dried in the 
ordinary way for comparison, it might affect the result!. 
In addition also to the space being coofineff they were in 
the dark. In order to settle this pmnt three sets of tiial» 
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were made, first, in ordinary daylight in an airy room ; second 
in the dark with the free circulation of air ; third, in the dark | 
in u confined space. The proportion of terebine added was i 
1 oz. to 1 lb. of burnt sienna paint, and the results are in ! 
Tabic X. ’ 

Tablk X. 
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It will be noticed Irom the above numbers that although 
the times for the samples exposed to the light are a little 
shorter than those for tlie other two, yet for all practical 
purposes they are the same, and the fact that the low- 
temperature trials were conducted in a closed space couhl 
only atfect the results to a slight extent. 

It 18 commonly stated that dump and foggy weather 
reiards the drying of paint, hut during all the trials made 
the state of the weather was carefully noted, and the 
results do not corroborate that view. ( )f course, in foggy 
weather the temperature is often lower, which has been 
shown has a very marked intluence on retanliiig the drying, 
but from careful observation neither damp nor fog or both 
combined had any influence. 

In all the above trials, the paint was brushed on a glass 
surface to ensure uniformity in the film of paint, and so 
obtain more strictly comparative results. Xo doubt it may 
be thought that if wood had been used difFereni results would 
have been obtained. To settle this point burnt sienna 
paint mixed with the same samples of terebine which had 
been used in previous trials was brushed on glass, wood, 
and wood wliich had received a coat of knotting varnish. 
The wood selected was an ordinary flooring board. The 
results proved that there was no difference in the times 
of drying on glass, wood, or wood coated with knotting 
varnish. 

For pure lead paints, such as white and red lead, terebine 
does not possess such an advantage as a drier as for other 
paints. It was found that two or three per cent, of good 
borate of manganese mixed with these paints and allowed to 
stand for some time before using was almost equally satis- 
factory. For ordinary paints, however, borate of manganese 
is not at all serviceable. 

All the trials detailed in this paper were made with 
genuine linseed oil and paint made up with a similar 
quality of oil. If, however, adulterated oil had been used, 
the drying Avould have been slower. 

For the purposes of staining wood terebine is often used, 
but in this class of work it is added in much larger propor- 
tion — about 2 lb. of terebine to 1 lb. of paint in paste 
form. Such a mixture is very thin by intention, us it is 
merely used to give the wood the requisite colour without 
covering it. It does not follow because a terebine is 
a good drier for paint that it will bo equally good for stain- 
ing. It depends more on the nature of the solids contained 
in the terebine. If they are hard or brittle when dry, they 
will be most probably quick driers for staining, but if of a 
soft or greasy nature they will bo slow. 

In order to ascertain what kind of skin the terebines 
used in the paint trials would give, they were put on glass, 
aud when the turpentine had completely evaporated the 
skin examined. The times of drying are in Table XI. 

From these numbers it will be noticed that terebine. 


Tawlk XI. 

Sample. | Time of Dryinx. | Appeurauco of Skin. 
A 


C 

IJ 

a 

Comparing the results in Table XI. with those in Tabic 
XII., it will be seen that the terebines which were slowest 
in the staining tests were those which gave a soft and 
greasy skin when <lried alone, and bears out what was 
previously stated, that when terebine is used in so large a 
proportion as in these trials, that the drying depended very 
much on the hardening nature of the solids contained in the 
terebine. 

Tahlk XII. 


! - ■■ 

U iiiiniitoi Hard slassy 

ITj ., „ 

10 

1 .'. 

I Not <lry some hours Soft greasy 

' 15 minutes Hard glassy 


' Weight Weight i Time j Temp. Time of 

Siimple. of of ! of , of , Drying 48 

Terebine. Sienna. Drying. Air. ^ Hours old. 


A 

2 ll». 

Honrs. ° F. 

1 lb. J (50 to 01 

Hours. 

A, 

% 


; 1 

1 1 

1^ 

Aa 

H 


• • 1 'J 

1 It , 

n 

(>' 


„ D 1 •* 

. u 

T) 


^ 4 

(5 

E 

1 ” 

: .>1 

21 

( r 

‘ _ J 

” U 1 j 

1 


Temp. 

of 

Air. 


57 to 


It must, however, be borne in mind that the tests for 
stain are no test for a terebine which is to bo used for paint, 
as I), which was poor in stain, was good in paint. 

My thanks are due to Mr. Anderson for the care bestowed , 
on the work detailed in this paper. 


THE DECOLOUISATION OF FEATY WATEU 
BY ALUM. 

BY JOHN MACORHGOll, Ji.A. 

Dunoon water, used in the following experiments, is 
almost wholly a surface-water, containing from 2*8 to 3*0 
grains of dissolved solid matter per gallon. The hardness 
is very slight. As there are no human habitations wdthin 
the collecting area, contamination with sewage is avoided. 
The natural reservoirs of the rainfall are extensive peat 
mosses and glacial moraines. After heavy rain, the colour 
of the water is not as intense as it is after a long drought, 
the reason being that the highly-coloured “ peat extract " 
is greatly diluted with a clear surface-water from localities 
which are free from peat. 

Mechanical filters w'cre adopted about a year ago, and 
attempts were made to decolorise the water by the use of 
alumino-ferric cake. This material contained about 14 per 
cent, of alumina, 0*5 per cent, of ferric oxide, and 0*1 per 
cent, of arsenic acid. As the last ingredient is a most 
dangerous poison, alum of this quality should not be 
used. Arsenic-free sulphuric acid should be used iu the 
manufacture of the alum-cake for clarifying water. Iu the 
following experiments pure crystallised alum was used. 

In order to find the amount of alum required to decolorise 
a gallon of Dunoon water, several 6-oz. bottles are ^takeu, 
and 7o c.c. of the water to be tested added to each. To each 
bottle is then added a certain quantity of an alum solution 
containing 1 mgrm. per c.c. The amount varies from 
0*4 c.c. to 2 C.C., t.6., 0*4 to 2 grains per gallon. Each 
bottle is then shaken, to mix the contents, and left at rest 


when put on a glass plate alone, ijLjhe majority of cases 
dried quickly and left a hard skin. ^ 

After the above trials were made the same terebines were 
mixed with burnt sienna (iu paste form) in the proportion 
of 2 Ib. of terebine to 1 Ib. of burnt sienna, to ascertain 
their suitability for staining purposes, and the results are 
in Table XI L 


till the following day. 

The bottles wnioh do not contain enough alum will then 
show no coloured precipitate; in those which contain 
I sufficient alum, or an excess, there is a highly-coloured 
fioccnlent precipitate. Bottles ooutaining insu^cient alum 
have been left for weeks without showing any sign of a 
precipitate. 
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Tbe correct tmoimt of alutn to dicoloriw Dunoon water 
has bet:J?und to vary from 0-8 to 1*8 grain per gallon. 

The lollowiog table shows the weight of precipitate pro- i 
duced by different nmounta of alum in half a gallon of 
wattr. Five Winchesters, A. B, C. D, and K, were used. 
Half n gallon of water, and staled quantities of alum were 
‘ added to each. After 24 hours each of these was filtered 
V through a weighed filter-paper. The papers were then 
• dried, weighed, and the nou-volatile matter subsequently ; 
^ determined by ignilion. 
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Before filtration, A showed no sign of suspended matter. | 
: In the cusi^ of B the particles were very small, and remained j 

■ suspemled throughout the whole of the liquid ; the filtration i 
was tedious. In bottles C, D, and E there wjva a coloured 

; precipitate, and filtration was rapid. 

■ ThisS table shows that the weight of precipitate is 
praeticslly constant after the addition of u certain weight 

, of alum. (Further experiments have shown that the 
brown precipitate produced by alum is soluble in a strong 
j solutiou of alum, and that if a very large excess of alum be 
\ added to Dunoon water, the colouring matter is not pre- 
! cipituted.) It also shows that the weight alumina in the 
t precipitate dues not increase beyond a certain amount, and 
] that aT»y excess of alum, beyond the correct amount, remains 
' in solutfvm, taking no part in the reaction with the colouring 
j matter. The non-volatile residue after ignition is chiefly 
; alumina with some ferric oxide ; the volatile portion contains 
i at least 25 per cent, of carbon. 

The following table show-s the rapidity of the reaction 
) between the colouring matter and alum. Several half-litres 


of the water were treated with different quantities of alum 
and filtered after oerttiu intervals. 
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The soH<l particles formed in the re.action between alum 
and the colouring matter are at first so minute that no 
filter can retain them ; if suflicient alum is present they 
I increase in si/.e until tlwur removal becomes easy, If 
filtration is performed immwliately after adding the correct 
(luautity of alum, the colour is not removed, and a coloured 
precipitate forms in the filtrate aftiT a few hotirs. 

Use of Soda or Linn: along with Alum. — While it was 
found that the colour w'as completely removed by the ust* of 
I *2 grains of alum per galloit when alum alone was tisod, 
no precipitate of coloured matter was obtained when, in 
addition to the alum, quantities of carbonate of soda up 
to 2 grains per gallon were also added. Many experiments 
were made with other quantities of alum and soda, but 
in every case the soda hindered the precipitation of colour. 
Lime up to 2 grains per gallon had a similar effect. When 
more than 5 grains of lime per gallon were used, a coloured 
precipitate was obtained without the use of any alum. 
Barium hydrate gave no precipitate. A sample of water 
was saturated with ozone, but its colour was unchanged. 

To decolorise a peaty water, the best method would be 
to add the correct quantity of alum to the water in large 
tanks of known size, leave for several hours until the solid 
product of the reaction between alum and colouring matter 
I IS in visible particles, and then run the cont4mts of these 
I tanks to filters. Any other method will inevitably lead to 
! after-precipitutiou ” of coloured matter in the supply 
I pipes. 
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I.-PUNT. APPAEATUS AND MACHINEEY. 

Ekolish Patents. 

jPuTnacci foT heating Boilers^ Still Bans, and other Struc- 
tures, heverberatory and other Metallurgical Furnaces, 

such as Refining and Puddling Furnaces ; Impts. in . 

J. ArmstroDg, lx)ndon. Eng. Pat* 4154, Feb. 18, 1902. 

The fuel ii fed down on io the grate of the furnace through 
a vertical ihoot surmounted by a hopper, which may be 
provided with a cup and cone apparatus lor preventing the 
escape of smoko or gas. This hopper may be either of 
solid mtuonry or of iron plates water-jacketed. The 
furnace is provided at both sides with doors lor removing 
clinker and distributing the fuel, and air is supplied by a 
blower to a wind box below the grate. The gases produced 
by the combustion of the fuel are met by a second air-blast 
supplied from a heated chamber above the bridge and hO 
completely consumed, the blast also directing the flames 
down upon the hearth. Steam may also be blown into the 
furnace to yield carbon monoxide and bydmgen. (Compare 
Eng. Pat. 1910 of 190l,)—H. F. C. G. 

Centrifugal Machines for Filtering, and the Separation 
of Suspended Solids from Liquids [^Water, Solutions, 

M. K. Bamber, Colombo, Ceylon, and J. Roger, Loudon. 
Eng. Pat. 7745, April 2, 1902. 

The material to be treated is first heated or cooled to any 
desired temperature, in a tank or other receptacle fitted with 
an internal or external arrangement of heating or cooling 
pipes, &c. The liquid is then passed, either intermittently 
or continuously, into a centrifugal filtering drum, constructed 
similarly to a centrifugal cream sepatator, but with the 
usual skim-milk outlet provided with a tap or plug, or 
omitted. The drum is fitted with a removable liniug, for 
the collection and removal of solid matters, the lining being 
kept in position by flanges on the drum, tStc., and resting 
on a pad of rubber or other suitable material. For the 
bacteriological purification of water, the lining consists of 
an inner part of porous material, such as unglazed earthen- 
ware, and a close-fitting perforated metal casing. The 
upper or lower end of the drum can be detached, to 
facilitate the insertion and removal of the lining. The 
filtered liquid is discharged from the bottom of the drum. 

— 11. A. 

Urging JMachines or Hydro - Ejciractors j Jmpis. in 

Centrifugal * H. C. J^ingsdon, Keighley, Yorks. 

Kug. Pat. 11,450, May 20, 1902. 

Thk improvements relate to the driving mechanism of the 
rotary cage and the lubrication of the shafts. K. A. 

Fumes and Gases evolved from Vessels employed in Metal- 
lurgical, Chemival, and Analogous Operations; Appli- 
ances for Abstracting or Cairying off the . NV. 

Lyne.s, Birmingham. Eng. Pat. 22,852, Oct. 21, 1902. 

A DETACHABLE hood is connected to the crucible or other 
vessel, and is provided with a flexible pipe leading to a 
chimney stack; a gap is provided in the hood tor the 
inspection of the coutents of the vessel, which may be 
dosed with a lid or flap. A pan may also be slung in front 
of the hood fer the reception of dross or skimmiiigs. 

— J, W. H, 

Low Temperatures ; Method and Apparatus for Producing 

Constant Previously Determined A. B. SeifFert, 

Cbemnits, Germany. Eug. Pat. 20,792, Dec. 4, 1902. 

The chamber or space to be cooled is surrounded by acryo- 
bydrate having a cryohydrical temperature suitable for the 
pnrpose required. A gas, produced, for example, by dissolv- 
ing carbon dioxide ‘‘ snow ” by means of ether, is passed into 
the ciyohydrate until the latter i|*completely congealed, the 
cryohydrate then serriog to xnauitain the required uniform 
tempeiature until it again reaches the point of complete 
liquefaction, when the spent gases are discharged, and fresh 
cold gas is introduced. In the apparatus claimed, the 
release of the spent gas and the formation of the fresh gas 
are controlled by a thermo-regulator.— R. A. 


United States Patents. 

Incrustation Preventive, and Method of Manufacture, 
A. Raymond, T. Lowther, and D, Perry, Bobrik, Rusriu. 
U.S. Pat. 724,331, March 31, 1903. 

See Eng. Pat. 21,075, 1900 j this Journal, 1902, 32. 

— W. P. S. 

Filtering Substance, and Process of Making Same, T. 
Weudling, Assignor to C. Bomeisler and H. Fisher, all of 
New York. U.S. Pat. 724,636, April 7, 1903. 

Asbestos fibre is disintegrated by treatment with w 
carbonate and an acid, calcium carbonate and hydrochloric* 
acid being suitable. It is then washed, mixed with a 
silicate (magnesium silicate) to form a paste, and applied 
ns a coating to asbestos cloth, which is then baked, and 
finally washed to free from any uncombined chemicals. 

-U. A. 

French Patents. 

Evaporating, Boiling, and Distilling Apparatus. 

H. Uiitiedt, Fr. Pat. 323,167, July 21, 1902. 

See Kng. Pat. 5015, Feb. 27, 1902 ; this Journal, 1902, 1322. 

—J. W. H. 


Emptied and Recharged 
Fr. Pat. 323,271, July 2S, 


Centrifugal capable of being 
during Rotation. F. Hampl. 

1902. 

See Kng. Pat. 18,547 of 1902 ; this Journal, 1903, 220. 

— J. W. H. 

Centrifugal Apparatus for Cleaning and Concentrating 
Granular Mineral Matter, such as Phosphates, Kaolins, 

L. Beuussart. Fr. Pat. 324,114, Aug. 29, 1902. 

The drum of the apparatus, rotating on a vertical axis 
receives the material and also a stream of wafer, which 
carries away, as it leaves the top of the drum, the useless 
or waste material into an annular chamber ; the concen- 
trated or cleaned material is discharged below, by raising 
the body of the drum from its base (the diameter of tlie 
drum being greater near the bade than at any other place). 

— J. W. II. 

Centrifugal Separators. [Steam, Oil, (Jt.] W. B. Smith. 
Fr. Pat. 324,145, Sept. 1, 1902. 

The steam or other flidd flowing along a pipe, after being 
directed by the fixed vanes, meets the moving vanes of u 
turbine, which are connected to a fan running in an enlarge- 
ment of the pipe, which enlargement is counected with a 
“ draw'-off ” vessel. Oil or water, associated Avith the steam 
or other vapour, is discharged by the fan into the draw-off 
vessel, Avhile the dried steam passes on. — J. W. II. 

Filter Press Le SuprH me.*' R. Bennac. Fr. Pat. 
323,562, Feb. 23, 1902. 

The liquid to be filtered is distributed to the several 
elements contained in a wooden casing. The filtering 
medium, in the form of bags, is supported on cylindrical 
baskets inside cylindrical drums, which receive the filtered 
liquid. — J. W. H. 

Filter Press. Soc. Ch. Prevet et Cie. Fr. Pat. 323,77^, 
Aug. 14, 1902. 

The plates of the press are of two kinds, and are placed 
alternately one above the other, and secured by three long 
bqlts ; the plates of one set have on opposite sides, discs 
of carbon or of gauze, while those of the other set ure 
hollow. Alternjite plates communicate to channels formed 
bv the plates, for carrying the liquid thereto and tberefroja* 

— J. W. II. 

Thermometer s Metallic Leboyer. Fr. Pat. 323,656, 
Aug. 11, 1902. 

Strips of two kinds of sheet metal are placed upon each 
other alternately, each alternate end being soldered or 
otherwise fixed ; the two metals, haying different ooefi&cient*^ 
of expansion, produce a considerable movement in the 
topmost strip wW their temperatore alters, and this 
movement is communicated to, and magnified by, an index 
needle.— J. W. H. 
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DMiecation. of Liquid Material ; Ajiparatae for 
I Soo. G«brader Glats. Fr, P»t 383, 9«1, Aug. 23. 1902. 
Thb nuMerml is carried in a thin bed nn a leriea of 
horiiontal endless belts, between which heating Tessels or 
; tubes are placed. On reaching the delivery end. the 
i desiccated material is scraped off the belts. — J. W. H. 

n.-FUEL, GAS. AND LIGHT. 

V Alcohol*H ydrocarhon Gae. D. Mohr. Zeits. f. 

Spiritnsind.. 26, [1^]> 

(n the manufacture of Pampe’s alcohol hydrocarbon 
; gas,** alcohol (preferably containing 75 per cent, by 
. volome) and petroleum are admitted, from separate 
; tanks, into a vaporising retort placed at the back of the 
^ furnace, where the emnltion of spirit and hydrocarbon is 
' vaporised. The vapours pass into a gasifying retort. 

: situated in the front of the furnace, and are completely 
^ gasified without the production of tar or other by-products. 
I'hc hot gases are then led out round the vaporising retort, I 
to which they supply heat to assist in the vaporisation. 

The gas produced has a penetrating, disagreeable odour, 
which facilitates the detection of leakages. Its sp. gr. 
compared with air is 0*675 — 0*700. It contains almut 
21 cent, of heavy hydrocarbons. 22 — 23 per cent, of 
carbon monoxide. 26 — 27 per cent, of hydrogen, and about 
the same proportion of methane, 0*5 per cent, of carbon 
dioxide, and 2 * 6 — 3* 2 per cent, of nitrogen. Cyanogen 
compounds arc absent ; ammonia and sulphur occur in 
insignificant traces. 

Tiie lighting and heating powers of the gas are very 
high. Used with an Auer mautle, it gave 67 Hefner 
candles, with an hourly consumption of 66 litres of the 
gas containing 10 per cent, of air («* 59*4 litres of the I 
air-free gas). The efficiency is still higher with a mixture 
containing 25—30 per cent, of air. Such a mixture can be 1 
supplied from gasholders for consumptioo, as only those 
mixtures are explosive which contain above 6 and below 
21 per cent, of the gas. When burned with a luminous 
dame, the lighting power of the gas is much superior to 
that of coal-gas. With regard to heating power, 1 cb. m., 
mea8ur<d at 1 5"^ C. and 760 mm., gives 7.400 calories, as 
against about 5,000 from coal-gas. 

The cost of the gas, iuclusive of wages, repairs, depre- 
ciation, and fuel, is 20 — 21 Pf. per cb. m.. which is much 
cheaper than oil-gas, though dearer than coal-gas. The 
simplicity of its manufacture readers it suitable for small 
installations.— H. B. 

Incandescent Light in the Pruseian State Railway Depart- 
ment, and Spirit Motors, Zeits. f. Spiritusind., 26. 

[15], 153. ' 

Spirit Motors. — Experience with these shows that with 
motor-spirit at the present price— about 0*15 shilling per 
litre — the cost of fuel is lower than with duty-paid bensine 
(petroleum spirit), not much higher than with petroleum, 
but considerably greater than with the liquid hydrocarbon 
obtained in the manufacture of oil-gas. The costs for 
attendance and maintenance are the same as with petro- 
leum spirit motors, and lower than with the others. On 
the whole, the use of spirit is cheaper than the use of 
petroleum spirit, and no dearer than that of petroleum. 
Only a limited quantity of the liquid hydrocarbon referred 
to is available. For oconomioal working, only each motors 
ahonld be chosen as eff^t the most complete comhnsiion 
of the spirit and espooially permit of the requisite high 
compression of the air-aud-spirit mixture. 

Spirit Incandescent Light,— Oset 7.000 of these lamps 
have been in use, and they have been found very suitable 
for lighting locomotive sheds and the like ; but. as they 
are not free from smell, they are nnsuitahle fbr closed 
rooms. To obtain the best results, good spirit, free from 
resinous substances, is necessaiy*. and the lamps want careful 
attention and maintenance. l*be cost for spirit per unit 
of lighting power is the same as with ordinary petroleum 
lamps, but much higher than with petroleum ineandeteeut 
iampi, matnly because the latter are made for a coorider- 
ably greater iUominatiiig power than spirit lamps are. 


Oxides I Heat and Light Emission some C. F^ry. 
Ann. Chlro. Fhys., 27, [7], 433—548. Chem. Centr., 
1903.1, [8], 128. 

Thr author examinsd corundum, retort charcoal, chromium 
s^uioxide, platinum, the oxides of caloium. magnesium, 
stroonium, lantbantim, thorium, and cerium, and the Auer 
mixture (98*7 Th and 1*3 Ce), with regsrd to their total 
radiation and light-emission at temperatures of from 500’— 
1,700® C. The oxides of calcium, thorium (lanthanum), 
and the Auer mixture show, at a definite temperature, a 
stronger total radiation in the oxidising fiame than in the 
reducing flame j that of cerium, on the other hand, a 
weaker. The same is the cose with regard to emission of 
light, except that the Auer mixture gives a higher value in 
the reclucing flame. The colour is also different, in the 
case of the oxides mentioned, in the two flames (thorium 
gives a piokUh-white and cerium a greenish-blue in the 
oxidising flame, whilst in the reilucing flame the corre- 
sponding tints are greenish-white and bluish-red to brick- 
red). Stefan’s law of radiation is directly confirmed in the 
case of charcoal, corundum, and chromium sesquioxide, 
but ouly within certain limits in the case of the other sub- 
Mtances. With regard to emission of light, Wien’s laiv is 
directly applicable only in the case of charcoal and chromium 
oxide. The results obtained indicate that, especially at 
high temperatures, the earths oxaraiued, undergo physical 
and chemical alteration. 

The author suggests the following explanation of the 
efficacy of the Auer mixture : — ('erium exercises a strong 
coudeusing action on gases, and thereby accelerates the 
combustion of the latter. The rapidly intermittout local 
increases of temperature on the surface (above the tem- 
perat*are in the iutcrior) caused in this way, produce a strong 
emission. The thorium gives a more extended surface 
to the cerium, and, owiug to its transparency, permits 
the passage of the rays. — A. S. 

English Patknts. 

Agglut inant Composition [for liriqueites']. G. Cbarlef, 
Paris. Kng. Pat. 6738, March 11), 1902. 

See Fr. Pat. 319,856 of 1902 ; this Journal, 1902, 152i). 

— T. H. P. 

Fuel ; Production of Solidified . J. Widmer, Zurich, 

Switzerland. Eng. Pat. 27,568, Deo. 15, 1902. 

100 PARTS of “ petrol,’’ or the like, are wormed and raixeil 
with 7 parts of a molten fatty acid and 8 parts of resin, the 
whole being then saponified with about 5 parts of an 
alkali. The product it next absorbed in 40 to 60 parts of 
sawdust, powdered coal, &c., aud submitted to heavy 
pressure. The claim includes the use of mineral oil. 

-F.H.L. 

Furnaces for the Combustion of Liquid Fuel. .Sir W, (i. 
Armstrong, Whitworth, and Co., Ltd., and E. L. Orde, 
Newcastle-on-Tyne. Eng, Pat. 7925, April 4, 1902. 

A iMiiMART combustion chamber is arranged us a prolonga- 
tion of the furnace, and is fitted with the buroert or burnor- 
nozzies’, it is also lined with refractory material at the 
front and bottom, and the sides and top are provided with 
casings forming flues through which air is drawn and heated 
on its way to the burner nozzle and furnace. The supply 
of air to the main furnace is controlled by hinged shutters, 
situated underneath the tiruburs and operated by rcgolat- 
iiig rods. — C. S. 

Furnaces ; Impts. in — . K. S. Franz, Etna, Pa.. U.8.A. 

Eog. Pat. 3339, Feb. 12, 1903. 

Tug furnace ia fitted with a bridge wall at the rear end^ 
perforated air pipes situated in the side wails and above the 
firebars, a transverse air-supply pipe situated nnder the 
bridge wall aud fitted with vertical pipes communioatio|; 
yrith the perforated pipes, and a series of perforated hori^ 
zontal pipes placed under the fire-bars and communicating 
with tha supply-pipe. In each pipe of the series is moanted 
a check-valve, to which is connected a rod, which in ttim 
if connected to a lever, folorumed to the ext^or of ihe 
furnace.— C. B, 
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Coal- f Oil and like Ga»e$i ^paratxts for use in the 

Purification of . W. 8. Clnpham, Keighley. Eng. 

Pat. 86 IB* April 14, 1902. 

Thk purifying materials are spread upon grids arranged 
preferably one above the other in a purifying box, at the 
bottom or which the impure gas is admitted, the box being 
provided with lids below and above for the removal and 
insertion respectively of the grids. By means of a travelling 
hydraulic or other lifting jack, the lid below the box can be 
removed and the whole series of grids lowered, so that the 
lowermost grid, with its fouled material, is withdrawn, 
whereupon the lid is replaced. With the aid of a hoist the 
lid at the top of the box can then be taken off, and a grid 
carrying fresh material placed at the top of the series. 

— H. B. 

Coal-Gas ; Purification of — ■ , and the Recovery of 

By •Products therefrom. H. W. Smith. Sutton Coldfield, 
and G. S. Albright, Birmingham. Eng. Pat. 9070, April 
18, 1902. 

An improvement ou Eng. Pat. 13,653 of 1901 (this Journal, 
1902, 1077), consisting in scrubbing the gas with liquor 
containing free sulphur, heating the liquor to decompose or 
remove the unstable ammonium compounds formed, tooling 
the liquor, again scrubbing gas with it, and repeating, until 
, the liquor contains sufficient sulphooyanide. The heating 
appears to decompose the ammonium thiocarbonate which 
is formed, and which prevents the continued absorption of 
the carbon bisulphide. — H. B. 

Gas Manujacture i Impts. in . W. H. Y. Webber, 

Teddingtou. Eng. Pat. 11,328, May 16, 1902. 

To reader practicable the use of high temperatures in the 
manufacture of coal-gas, the coal is carbonised in thin- 
walled retorts of relatively small diameter, arranged in 
groups of two or more, united at one or both ends to a 
comtnon mouthpiece or header, so that a single ascension 
pipe serves for each group of retorts. Suitable dimensions 
for the retorts are: internal diameter, 10 ins. : thickness, 

1 in.— H. B. 

, Oil-Gas ; Apparatus for Making . R. Dempster, 

Marietta, Ohio. Eng. Pat. 23,4 13, Oct. 27, 1902. Under 
Intemat. Conv., Nov. 5, 1901. 

See U.S. Pat, 703,901 ; this Journal, 1902, 1128.-11. B. 

Gas s Apparatus for accurately Measuring and Mixing 
— . A. O. Boistelle, Paris. Eng. Pat. 84, Jan. 1, 1903. 
Under Internat. Conv., Jan. 14, 1902, 

See Fr. Pat. 317,750 of 1902 ; this Journal, 1902, 1445. 

— H. B. 

Acetylene Burners. J. W. Bray, Leeds. Eng. Pat. 11,131, 
May 15, 1902. 

The terminal portion of an injector acetylene burner is 
formed in the shape of a truncated cone, the base of which 
is the aperture where the gas is consumed, while towards 
the apex the side tubes leading air to the gas, converge. It 
is claimed that this method of construction renders the 
acetylene less liable to fire back from the proper place of 
combustion to the original (undiluted) gas-jet than if the 
final tube bad parallel walls ; and therefore the burner 
remains cleaner than usual.— F. H. L. 

Incandescence Gas or Vapour Lighting ; Methods and 
Apparatus for—, W. Hooker, London. Eng. Pat. 
10,712, May 9, 1902. 

The burner-head ia provided with two or more concentric 
rows of tubes or passages composed of corrugated metal, 
the^ orifices having a diameter of — in., which 
device, it is claimed, will enable a brilliant light to be 
obtained from combustible vapours too poor in hydrocarbons 
to be burnt in ordinary burners.— C. S. 

Incandescent Structures for Prodmffjlg Light t Process for 
Mantfaxturing Metmlically SMetonised Earthy—, 
H. Langhant, Berlin. Eng. Pat. 9412,' April 23, 1902« 

8ee Fr. Pat. 820,620 ; this Journal, 1903, 88.— H. B. 


United States Patents. 

Kiln or Furnace. J. Roberts, Catasauqua, Pa. U.S. Pal. 
723,310, March 24, 1903. 

The kiln is circular, and has a number of fire boxes arranged 
at regular intervals around the outside, and provided with 
fisring mouths opening into the furnace space. The kiln is 
also provided with a series of air conduits, for supplying air 
under pressure beneath the bars of the grates, and with a 
second series of fiaring-moutbed air ports situated between 
the top and bottom of the kiln walls, the mouths of these 
ports being inclined so as to project the currents of air 
issuing from them, in a direction which will set up a spiral 
motion of the air corrents inside the furnace. A third series 
of inclined ports is provided in the upper part of the 
furnace for the purpose of projecting a series of air currents 
down upon the charging space.— H. F. C. G. 

Furnace. G. F. Hcndal), New York. U.S. Pat. 724,941, 
April 7, 1903. 

In this specification a furnuce is described, with a closed 
chamber, the walls of which consist of plumbago ; spirally 
arranged burners for heating the chamber round the lower 
portion from the exterior ; a valved outlet at the top of the 
, chamber; a discharge pipe leading from the outlet to a 
I receptacle for the products from the chamber ; means for 
introducing li()uid or gaseous hydrocarbon into the chamber 
and a force-pump for forcing oxygen into the chamber as 
may be desired. — H. B. 

Feknch Patents. 

Fuel; New . C. licfevre and G. Blum. Addition,, 

dated Aug. 27, 1902, to Fr. Pat. 319,523, March 12, 
1902. (See this Journal 1902, 1525.) 

The sodium carbonate recommended in the principal patent 
is DOW abandoned, having proved objectionable in practice ; 
and the black soap may be replaced by heavy oils or other 
fatty substances, the fuel therefore consisting of a mixture 
of coal-dust and marl, with or without the addition of an 
emulsion of oleic acid and potash. — C. S. 

Fuel; Solid ifrom Petroleumt Sulphuric Acid^ and 

Lime. J. C. Berntrop and M. L. t^. van Ledden Hitlsc* 
bosch. Fr. Fat. 323,651, Aug. 11, 1902. 

See U.S. Pat. 711,380 of 1902 ; this Journal, 1902, 1323. 

— C. S. 

Briquettes; Manufacture of . A. G Browning and 

H. Musgrovc. Fr. Pat. 324,213, Sept. 8, 1902. 

100 FAins of powdered coal or similar material are saturated 
with water (about 20 parts), and the product is incorporated 
with 10 parts or less of tar, which expels the water and forms- 
u compact briquette. The object of using water is to reduce 
the quantity of tar needed in the forniutiou of the briquettes, 
so that they may burn better than usual, without becoming 
semi'fiuid when ignited. Some peat may be added to the 
mixture in order to mask the unpleasant odour ou combus- 
tion. The same idea is applicable to the manufacture of tar 
paving. (See also Eng. Pat. 4779 of 1902 ; this Journal, 
1903, 289.)— F. H. L. 

Fuel ; Manufacture of Artificial . F. Ptacek. 

Fr. l»at. 324,347, Sept. 10, 1902. 

In order to prepare briquette fuel which will burn well in 
stoves and the like, where the draught is not strong* 
it is proposed to mix a coal rich in carbon* and difficult to* 
ignite, such as anthracite, with one rich in hydrogen and 
oxygen, and easy to inflame. For the aamc purpose, a 
heavy compact coal like anthracite, may be incorporated 
with a porous and readily inflammable material like saw^ 
dust. The raateriaU must be very finely powdered and 
well mixed together.— F. H. L. 

Coke ; Testing the Hardness of — . L. Carton and 
£. Lecooq. Fi; Pat. 828,799, Aug. 18, 1902. 

A WEIGHED quantity of the coke under examination, in 
liimps (8— 10 cm* in diaiheter), ia treated in a breaker for 
a quarter of an hour, and then scieened through a steve 
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(c.y., with 519 meshes per sq. cm.)» Htrd coke will leave j 
as maeh as 80—90 per cent, behind on the ^Hieve» whilst : 
soft coke will only leave 40 — 50 per cent. — C. S. 

Oil Gns and Water-Gas ; Method and Apparatus f»r the 

[Production of a Mixture of '' utergasmaat- 

sebappij Systeem Dr. Kmraers eu Aaris. l^r. lat. 
324,177, Sept. 3, 1902. 

Two generators and two superheaters arc «rraDgc«i side by 
side, aud connected with a recuperator for the supply of 
hot air. After the first blow-up period, the air blast is ^ 
shut off ; steam is admitted to one superheater, and pusses 
down through the fuel in the adjoiuiug generator, forming ^ 
water-gas ; the latter flows up through the second generator, j 
where it meeia the oil supply ; and the mixture of oil- and 
water-gases produced leaves the apparatus vid the adjoining j 
superheater, which acts as a mixing chamber. After a 
second blast-perioii, the period of gas production is repeated, 
bnt the gases pursue the opposite direction, steam being 
admitted to the mixing chamber, which now acts as the 
superheater ; the oil-gas producer acts as the generator, the 
generator as the oil-gas producer, and the superheater as 
the mixing chamber, ^o fresh fuel is added to the water- 
gas generator, the coke, &c., from the preceding oil treat- 
mem, furnishing what is required. (See also Eng. I*ut. 
•J7.50 of 1901 ; this Journal, 1902, 331.)— H. U. 

Incandescent Lighting; Material \_Liquid /wc/] for • , 

and Motive Purposes. .1. (». -Massie. br. Pat. 324, 2C6, 
Sept. 4, 1902. 

Sek Eng. Pat. 19,145 of 1902; this Journal, 1902, 1524. 

^ — F. H. L. 

Incandescence Mantle made from Artificial Threads, j 
M. Plaissetty. First addition, of Sept. 9, 1902, to j 
Fr. Pat. 321,803, May 2, 1902. (See this Journal, 1903, j 
291.) 

Instead of the artificial filaments mentioned, extremely 
fine filaments, obtained by any mechanical means, may be . 
employed. — 11. il. , 

Incandescence Mantle with Unsewn Top. A, H. Chenier. 
First addition, of July 1, 1902, to Fr. Pat. 322,258, j 
May 23, 1902. (See this Journal, 1903, 291.) I 

For the “fixing” or adhesive described in the original ' 
specification, there is used collodion containing in solution < 
nitrates of thorium, larjthanura, &c. The nrocess [» I 
applicable to the manufacture of m:iutles from filaments of j 
artificial silk.— H. B. i 


III.-DESTBUCTIVE DISTILLATION, 

TAB PBODUCTS. PETBOLEUM. 

Mineral Lubricating Oils j The Application of Heavy 
Crude Petroleum and Residues to the Jlanufacture of | 
— . K. W. Charitschkow. Westnik shirow, wc^chtsch., 
3, 331. Chem.-Zeit., 27, [31], Hep. 102. 

Daghestan* petroleum, distilled up to 360'’ C. with super- 
heated steam, furnished the following fractions : — 


Ccresin iu Pnin ffiH ; Detection of Small Quantities of^->-^. 

Qraefe. Will., pages .’)74 and 573. 

Ccresin tu Paraflin ; Detection of Stn iU Qnantiiies of 
F. Sommer. M Mil., page .'>7 1. 

Knolisii PAri!NT.S. 

Carbonising IVood- lF<w/< f»r Sinntiir M ati rta ! ; Apparatus 

for . O. Haltenhoff, Hanover. Ktig. Pat. 7767, 

April 2, 1902. 

Wood or wood-wsste is pressed into tubes by means of 
stamps. 'rtiese lube-^ are arrangcil witliin a heating 
chamber, which, together with tlu* stamps, is caused to 
rotate in such a manner tliat tlie material is supplied to 
the tubes only at certain intervals, so that the wood can 
be completely carbonised with small amount of power, 
and using short tul>es. 

A collecting tube is arranged in the centre of the 
carboai.'iing tubes, connected with thetn by passages, to 
collect and remove the products of distillation. — T. F. B. 

H ydrucarhons of the Acetylene Series ; Manufacture 
of Useful Products from ■ - 0. Mourcu, Paris, 

Eng. l‘at. 8787, April l.^>. 1902. 

New acids are manufactiinMl from hydrocarbons of the* 
acetylene series, “ near hoinologncs of heptine, aiidoctinei,” 
by forming the sodium compound by means of metallic 
sodium, treating this compound with carbon dioxide to obtain 
the sodium salt of the acid, and liberatiug the free acid as 
described for the corresponding derivatives of heptine and 
octiiie (Eng. Pat. 23,727 of 19ii0; this Journal, 1902, 188). 

The formation of the sodium compound is brought 
almut by heating a mixture of approximately one atom 
of sodium with one molecule of the hydrocarbon to the 
boiling point of the hydrocarbon, 

The acids claimed by this process arc, niethyl*6-heptiuc- 
2-oic-l-acid, methyl-7-octine-2-oic-l-acid. dekine-2-oic-l- 
Bcid, dodokine-2*oic-l-acid, metljyl-7-octone-C-ine-2-oic-l- 
acid, and metbyl-7*ociene-4 iae-2-olc-l-aciil. The esters 
of these acids are obtainerl either by esterification in tho 
usual manner or by acting with chloroformic esters on the 
sodium compounds of the hydrocarbons.— T. F'. B. 

Deodorising Naphtha and the Products of its Distillation ; 

Method of' . K. Lenders, Hanover, Germany. 

Eng. Pat. 28,516, l^ec. 24, 1902. 

Naphtha or the products of its distillation are deodorised 
by treating with alkalis a mixture of substances having a 
naphtha base with essential oili containing terpene; for 
example, ipirit of turpentine, fennel, cumin, pine needles, 
lavender, eucalyptus, &c. A variation of the process 
consists in treating the naphtha and essential oil separately 
with alkali and then mixing. The proportions of the 
mixture may vary according to the nature of the final 
product to bd obtained. 

An explanation suggested is that unsaturate<l hydro- 
carbons, of bad odour, of the nature of dicyclopentadiene 
are condensed by the slkali with the terpeue forming 
odourless substances.— T. F. B. 


l^cr 


Biirningoil 34‘0 

Solar oil, sp. ^r. O'StH)- 0'U(»3 17*0 

Spindle oil, sp. 10 *. 0*903— 0'910 4*6 

EnKine oil, sp. gr.0*92'>-0‘027 6*1 

Cylinder oil, sp. gr. 0*939-’O*950 10*0 

Resin (black pitch), sp. gr.l '02 and over 18 to 20 


The products are easily refined, and the eonaumption of 
reagents is snuUl. The residue is hard, bnt readily fusible, 
and is suitable for a number of purposes. 

Grosoy oil was also examined, but the higher fractions 
have a higher specific gravity and lower viseosity than 
those from Baku oil, and are not well adap«^ tor 
liibrioalion. ^ 

Attempts are being made isolate the high fmotioas 
widumt distillation, by extraetton with, e.g,, amyl alcohol 
and ethyl alcohol.— 0. S. 


United States Patent. 

Vm/c Petroleum and Petroleum Distillates ; Process of 
Purifying — T. F. (yolin, Elixabetb, N.J., and O. P. 
Amend, New York. U.S. Pat. 723,368, March 24, 1908 

btroleum and its distillates arc desulphurised by oxidation 
y means of a hypochlorite in an alkaline solution, in 
resence of an oxygen carrier, and subsequent removal of 
ae excess of chlorine with some metallic salt capable of 
listing iu two or more states of oxidation readily transform- 
ble one into the other. The oxidation is carried out at 
rdinary or slightly elevated temperatures. Manganous 
itrate is claimed as a catalytic agent, and the osO of^ 
jrrous salts in general (particulm-ly agitation with ferfont 
^phate) is claimed for removing the excess of cbloriiM.Y 

— ^T. B* , 



CMAjrl5490S. 


54B JOURNAL OF THB SOCIKTY OF CHEMICAL INDUSTRY. 


Fbknok Patent. 

CarhonUing Wood in a Cloted VeaeL H. F. Bizter and 
E. H. Kagot. Fr. Pat. 324,088, Aog. 28, 1902. 

Thk usual procosi is accelerated by 1^—2 hours by with- 
drawing the retort from the fire as soon as the coDdeny>able 
gases have been driven off, and introducing air through a 
perforated pipe provided for that purpose. The charcoal 
is thus raised to partial incandescence, and the liberated 
gases burn and complete the carbonisation of the charge. 

— C. S. 

lY-COLOUfilNG MATTEES AND 
DYESTUTPS. 

Phthalic Green. M. I’riid’homrnc. Bull. Soc. Tnd, 
Mulbouse, 1903, 73, 24—25. 

PiiTiiALio Green, obtained by condensing equimolecular 
quantities of dimethylaniline and totramcthyldiaminopbenyl* 
oxyanthrauol, gives two leuco derivatives, and is therefore 
to be regarded as a derivative of triphcnylmethane. The 
formula proposed by Hosenotiehl — 

(Jl - C = [CoH4.N(CH,%], 

CeH^.CO.CJI^.NCCIL,)^ 

is thus confirmed. Fluoreuo Blue also forms two leuco 
derivatives, a stable and an unstable one, and the formula 
established for it is— 

V/On(CH,), 

— J. McC. 

Diazo Solutions ; Stability of . I. Cain and F. Nicoll. 

J, Soc. Dyers and Colourists, 19, [4], 102 — 105. 

The authors studied the stability of the diazo compounds 
of aniline, meta> and paranitraniline. benzidine, tolidinc, 
dianisidine, and a- and i3-naphthylamine. 

The rate of decomposition at different temperatures was 
measured by observing the volume of nitrogen evolved by 
these bodies. The experiments show that the above dinzo 
compounds (with the exception of those of benzidine, tolidine, 
and dianisidine) decompose in accordance with the law of 
unimolecular reactions, that is to say, if A is the total 
nitrogen and x the volume of nitrogen evolved in the time f, 
then — 

J log ^ =- C (a constant). 


with regard to the stability of the diaao compounds derived 
from them, diazobenzene chloride being the most unstable 
product : — Aniline, /S-naphthylamioe, tolidine, a-naphthyU 
amine, benzidine, p-nitraniline, m-nitraniline, dianisidine. 

— E. N. 

English Patents. 

Indigo Dyestuffs ; Manufacture of Bromo-Sabstitution 
Products oj — . O. Imray. From Farbweike vorm. 
Meister, Lucius und Briiuing, Hoechst a, Main. Eng. 
Pat. 13,429, .June 13, 1902. 

See Fr. Pat. .322,198 ; this Journal, 1903, 293. — T. A. L. 

m-Totuylenediamine [Sulphide Dyestuffs'], and Sulphur 
Colours therefrom ; Manufacture of Sulphur Derivatives 
of — . R. B. Ransford. From L. Cassella and Co., 
Frankfort-on-Main. Eng. Pat. 11,771, May 23, 1902. 

1 See Fr. Pat. 331,122 ; this Journal, 1903, 141. — T. A. L. 

I Sulphur Colours [Sulphide Dyestuffs] j Manufacture oj 

i . K. B. Ransford. From L. Cassella and Co., 

I Frankfort-on-Main. Eng. Pat. 11,898, May 24, 1902. 

See Kr. Pat. 321,183; this Journal, 1903, 141. — T. A. L. 

Azo Colouring Matters and Intermediate Products relating 

thereto i Manufacture of . J. Y. Johnson. From 

the Badlsche Anilin und Soda Fabrik. Kng. Pat. 12,584, 
June 2, 1902. 

The partial reduction of o-o-dinitro-chlorobenzene-p-sul- 
phonic acid yields 1 . 2 . 8 . 5 > amino - chloro - nitrobenzene 
! Hulphonic acid, which, after diazotisation, combines with 
I 3-naphthol. The resulting azo compound, when boiled 
with caustic soda lye, is converted into a bluish-violet 
hydroxy dyestuff, the chlorine atom being replaced by 
b}(lroxyl. — T. A. L. 

I United States Patents. 

i Azo Dye, and Process of Making Same. A. Bertschmann, 
As.signor to Soc. Chem. Ind., Basic. U.S, Pat. 724,078, 
March 31, 1903. 

A NiTROBENZAMiNONAPHTHOL sulphooic acid produccd by 
the action of a nitrobenzoyl chloride on 2. 5.7-amino*naphthol 
8ul phonic acid is converted by the action of reducing agents 
' into the corresponding aminobenzaminonaphthol sulphonic 
j acid, which combines with aromatic diazo compounds in an 
I alkaline medium. The new dyestuffs so obtained dye 
unmordanted cotton from a salt, neutral, or alkaline bath 
yellowish-red to bluish-red shades. They can be diazotised 
and developed on the fibre, giving strong and brilliant red 
shades very fast to washing. (See Eng. Pat. 13,778 of 
' 1902 , this’ Journal, 1902, 1274.)— T. A. L. 


This law is broken in the case of a- and )8-naphtbylamine 
after 35 — 50 per cent, of decomposition, for the naphthol 
formed, combines with some diazo compound to form an 
azo dyestuff. 

The three diamines referred to, follow no simple law, and 
the two diazo groups decompose at varying rates, so that 
the values of C give only an approximate idea of their 
stability. Comparing the constants, and putting the value 
of C equal to unity for each substance successively, the j 
relative rate of decomposition of each diazo compound for 


any temperature is as 

follows ; — 



Aniline. 

fs-Xitr- 

auiline. 

1 p-Nitr- 
1 unilinc. | 

a-Naphtbyl- 

amine. 

: /^Xaphlhyl- 
; amine. 

4-3 




1*0 

5*4 


. , 

‘i 

1*2 

160*0 


1*J0 

SO 

1 37 0 

37»*0 

1 

a. 36 

70 

j 88*0 


The stability of the tetrazo oomDpund from benzidine is 
about 17 times that from tolidm and five times that of 
diazobenzene chloride. Tetrazomethozjdipheuyl is aliout 
25 times as stable as diazo ■'P-nitraniline. The amino com- 
pounds mentioned may be arranged, In the following order 


Bed Azo Dye, and Process oj' Making Same. C. Schir- 
maclier, iSoden, Assignor to Faibwerke vorm. Meister, 
Lucius und Brfining, Hoechst a/M. U.S. Pat. 724,743, 
April 7, 1903. 

Diazotised p-nitraniline homosulphonic acid is combined 
with /3-Daphthol. The product forms a reddish powder 
with a bronzy lustre, is tolerably readily soluble in hot 
water with a yellowish-red colour, but sparingly soluble in 
cold water, and dissolves in concentrated sulphuric acid 
with a bluish-red colour. — T. A. L. 

! Blue Dye [Anthracene Dyestuffs], and Process of Making 
Same. R. Bohn, Assignor to Badische Anilin und Soda 
Fabrik, Ludwigshafen. U.S. Pat. 724,789, April 7, 
19(!3. 

Bv fusing i8-amino-anthraqninone with caustic alkali at a 
high temperature, dissolving the melt in water, imd blowing 
air into the solution, a mixture of dyestuffs is obtained, 
which can be separated by reducing the mixture in an 
alkaline solution, when one of the components crystallises 
out. On oxidation, both yield crystalline indigo^ooloured 
substaneespractically insoluble in water, caustic so^ lye, mid 
mineral acids. One of these is sparingly soluble in anilioe, 
quinoline, and nitrobenzene, the other being easily soluble, 
^6 former corresponding with the blue product which 
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e|»arat«i on reduelton* the more eolnble product when s 
educed being browowh-red. The formation of a dyeeluff 
8 alao a8iii»t«d by the addition of a anitable agent, such at ; 
[mtaaslom nitrate, to the melt. (See Fr, Pat. 309,503 ; thU 
loumal, 1902, 911.)<~T. A. L. | 

llolet sizo JD^e, and Method of Making Same* A. L. La^ka, ■ 
Assignor to the Finn of K. Oehler, Anilin und Amlin- 
farben Fabrik, 0£fenbach-on-the-Main. U.S. Pat. 724,893, ; 
April 7, 1903. 

Benzidikk is converted into its tetraao derivative and com* ‘ 
[)iued with two molecular proportions of the glycin^ of 
ii.5.7*aniinonaphthol sulphouic acid having the following 
formula : — 

nOjS 

\A/ 

OH 

The product dissolves in cold water to a violet solution, i 
ind dyes unmordanled cotton a bright violet. — T. A. L. 

Red to Violet Dyestuff \^Azo Dyesttiffa'\t and Method of 
Making Same. A. L. Laska, Assignor to K. Oehler. ! 
Anilin und Anilinfarben Fabrik, Offenbacb-on-the-Main, ; 
U.S. Pat. 724,894, April 7, 1903. I 

Thk intermediate compound obtained by combining equi- | 
moleoulsT proportions of tetrazotised benzidine and salicylic j 
acid is combined with one molecular proportion of the , 
plvcin of 2 .5. T aininonaphthol sulphonic acil. The pro- 
duct forms a brown powder dissolving in water to a red 
solution, and dyes fast rod shades on unmordanted cotton. 

-T. A. L. 

Fekxch Patki^ts. 

Indigo Dyestuffs ; Urominated . Hadische Anilin und 

Soda Fabrik. First Suppl., dated Sept. 12, 1902, to Fr. 
Pat. 322,864, July 7, 1902. 

CuLOno derivatives of indigo are obtained by treating indi^- j 
white with chlorine in presence of an acid medium. The ' 
ehloro-indigo formed is a blue powder soluble in alcohol, ; 
chloroform, glacial acetic acid, &c. It is reduced by alkuline i 
hydrosulphite, and gives very bright shades on the fibre. 
Indigo-white, when treated with bromine in presence of 
fuming hydrochloric acid, yields bromo-indigo white, which j 
is converted, by the action of one or two molecular propor- I 
tions of bromine, into mono- or dibromindigo respectively. 
The method is also applicable to derivatives such aa di- 
methyl-indigo white. — T. A. L. 

Dialkyl-anthrachrysone 'Ethers \^Anthracene Dyestuffs] 
and their Nitro- and Amino-sulphonic Acids ; Manufac- 
ture of . Cie. Par. de Coul. d’ Aniline. Fr. Pat 

324,349, Sept 10, 19U2. 

Ahthraohrysone, or one of its alkali salts, is converted by 
the action of dialkyl sulphuric others into dialkyl ethers of 
anthraebrysone, which, on sulphonation and subsequent 
nitration, yield dialkyl ethers of dinit roanthrachrysoue di- 
anlphonic acid. These products, when treated with suitable 
reducing agents, are converted into dialkyl ethers of 
diaminoanthraebrysone disulphooio acids, which dye un- 
mordanted wool blue from an acid bath. — ^T. A. L. 


V.-PREPAEING, BLEACHING. DYEING. 
PRINTING. AND FINISHING TEXTILES. 
TARNS. AND FIBRES. 

Titanium Salts ; Mordanting Silk with . G. H. Hurst 

J. Soc. Dyers and Colourists, 1908, 19 , [4], 105—107. 

The hitherto used titanium mordants are the oxalate and 
tartrate. It has been found that other compounda of 
titanium, such aa titanium* tanno-oxalate, titaniom sodium- 
sulphate, titanium potassium-oxalate, and titanons chloride, 
can be used with very good results in mordanting and dye- 
ing silk. 

8ilk immersed in a solution of 5 per cent of titanium 
tanuo-oxalate absorbs, in 3—4 hours from 8*3— 4*9 per 


cent, of its weight, and the fibre acquires a fine goldeo- 
yellow colour. Titanium potasalum-oxalate is rather slowly 
soluble. Silk absorbs the salt within 3--4 hours, but does 
not acquire any colour thereby. Before dyeing the so im-* 
preguated silk, it is preferable to pass it through a bath of 
calcium acetate (5 per cent.), wnereby calcium is fixed. 
The increase of the weigh, of the silk is about 7 per cent, 
Titauous chloride is best used in a 5 per cent, solution, 
and the mordanted silk paasoil afterwardy, preferably, 
through a solution of sodium phosphate. The silk gains 
3 per cent, of its weight. 

Titanium sodium sulphate is slowly soluble in water ? it 
is also used in a 5 per cent, solution. The mordanted silk 
is passed through a bath of calcium acetate. 

Silk absorbs tannin from sumac solution, and this can bo 
fixed on the fibre by passing through a solution of either 
titanium potassiuin-oxalato or titanium sodium-sulphate. 

The titiiuiuin mordants are also very serviceable in the 
use of chrome developing colours, audiu the after-treatment 
of silk previously dyed with Anthracene Yellow or Brown 
or Aliziiriu colours. For this method titanium potassium- 
oxalate or titanium sotlium-sulpbaie are the best of the 
salts to use. — E. N. 

Indigo J Printing of WooU Silk* or Cotton with — — . 
Badische Anilin und Soda Fabrik, Ludwigshafen. Oer. 
Pat. 139,217, Dec. 1, lUOO. Zeits. angew. Chem., 10 , 
[15], 352. 

Thk indigo, in presence of a hyposulphite (hydrosiilphite), 
preferably the zinc or ziuc-sodiuin salt, a thickening 
material, and a weakly alkaline substanec, such as magnesia, 
alkali carbonate or bicarlMmute, borax, or sodium silicate, is 
fixed by steaming on the fabric, either by printing a mix- 
ture of indigo, hyjiosulphite, and thickening medium on the 
fabric previoubly treated with the alkaline substance, or by 
printing a mixture of all four (which will not react, save 
on warming) directly on the fabric. — J. T. I). 

Indigo Resist-Printing f Process for * with Simulta* 

neous Bleaching of the Resist- Pounda lion* Badlfccho 
Anilin und Soda Fabrik, Ludwigsbaftm. Oer. Pat. 
140,602, July 20, 1902. Zeits. angew. Chem., 16 , [15], 
351—352. 

A UE8I8T-PASTK is made of any usual thickening material, 
glycerin and lead peroxide. This is printed on the fabric, 
w hich is then passed through the vat as often as necessary. 
Finally it is passed through a hydrochloric acid bath, when 
the chlorine evolverl bleaches the fabric on the undyed 
spots. — J. T. D. 

Reserve White and Colour under Indigo Bluet Process 

jor . A. Feer. Bull. Hoc. Ind. Mulhouse, 1903, 

73 , 26—27. 

A RE8KRVB, made up with a wax and borax emulsion, to 
which the acetate of barium, calcium, magnesium, line, 
tin, or lead is added, acts well in an indigo vat. Instead of 
tin acetate, any other tin salt may be used. — J. McC. 

Reserve White and Colour under Indigo Blue / Report on 

FeePs Process for . U. Bruckmann. Bull. Soo. 

Ind. Mulhouse, 1903, 73 , 27—28. 

Thf process devised by Feer has been tested and found to 
be satisfactory. It has also been found that an emulsion 
made with olive oil, stearine, &c. under the same conditions 
acts satisfactorily as a reserve agent.— J. McC. 

Azo Resists under Steam Indigo Blue, J. Brandt. Bull, 
Soc. Ind. Mulhonse, 1902, 72 , 428—430. 

Bloch and Schwartz have pointed out (this Joun^, 
1894, 1193) that, when printed in admixture with preoipl* 
lated sulphur upon tissues prepared with sodium ^-n^h- 
tholate and glucose, a number of diazo compounds give 
colours which resist the fixing of the dyestuff from alkaline 
indigo mixtures over-printed ns “ covers " upon them, but 
which do so much less perfectly when the same mixtufM 
are maobiiu -padded over them. Cognisant# of this, C<41i 
(this Journal, 1902, 1453) has endeavoured, by theadditioA 
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of ^uitablo cotnpoundM to tho aulphnr mixtiirea employed, 
to increase the resisting action of these to tho padded | 
indigo mixtures. The compounds availiit)Ie for this purpose i 
may be claisihed as (1) organic acids, (2) ammonium I 
salts, and (3) aluminium sulphate. Of these, it has long been ; 
recopiised that the members of class ( 1 ) resist indigo tofi j 
feebly to bo of use for the purpose. Of class (2), ammo- 
nium nitrate as discovered by Ilontemps (this Journal, 1894, 
1193) efficiently neutralises alkalis iu tissue printing, and i 
may be made to serve iu pro<IuciDg a white resist under 
over-printed Indigo Blues. Under padded indigo mixtures 
it docs not, however, act well, and when it is printed, in 
conjunction with diazo salts, upon tissues prepared as 
described, it dulls the shades of the azo colours pro- 
duced. Aluminium sulphate, the sole compound left, is the 
one which Colli recommends. Colli states that a mixture 
containing 200 grras. of this salt per litre gives good results, 
especially in the cases of Azophor Pink A and Meta- 
nitraniline Orange. To verify this, the author printed 
mixtures containing Azophor Pink A, Azophor Orange 
(prepared by diazotising m-nitraniline, adding aluminium 
sulphate, and evaporating the mixture to dryness in a 
vacuum}, aud the diazo salts of the three nitrunilines and 
of the two naphthylumines, with additions of (1) 200 grms. 
of precipitated sulphur, (21 200 grms. of precipitated sul- 
phur and 200 grms. of aluminium sulphate, and (3) 300 
grms. of precipitated sulphur per litre. The results were 
as follows : — The Orthonitraiiiline Orange was completely 
discharged in all three cases. The Metnoitraniliue Orange 
will changed to a brown, aud the Pnranitraniline Bed to 
a puce, in all cases. Tho Azophor Orange colour was 
slightly less damaged with mixture (2) than with mixtures 
(1) and (3). An improvement was observed in the case of ^ 
Azophor Pink printed with mixture (2), although the 
intensity of the shade obtained was considerably weakened. 
On the whole, tho addition of aluminium sulphato would 
appear to be of little value, since sulphur by itself resists 
sufficiently well over-priuted dark Indigo Blues, while 
sulphur and aluminium sulphate together do not satis* 
factorily resist the padded dark Blues. Moreover, oven if 
they«did so, the reaction would not bo of industrial worth, 
on account of the difhoulty of obtaining evenness of 
shade in the machine-padded dark Indigo Blue prints. 

— K. B. 

JReiists under IndaMhrene Blue. A. Itomann. Bull. 

Soe. Ind, Mulhouse, 1902, 72» 423. 

Ammonium nitrate has been recommended by Tigerstedt 
(this Journal, 1902, 912) as a resisting agent for Indan- 
tbrene Blue, when this is applied iu the same manner as 
indigo, according to Wilhelm’s method (this Journal, 1902, 
546) of printing with that dyestuff. The author, however, 
tinds ammonium nitrate irregular in its action, aud inferior 
in this respect to a mixture of sodium chlorate and tartaric 
acid, and to ammonium persulphate, with the last of which 
a satisfactory white resist may be obtained. — K. B. 

Jndanthrene Blue iJisr/iartfe for Tannic Acid Mordants. 

A. llomann. Bull. Soc. Ind. Mulhouse, 1902, 72, 423. 

Thb author reports that the process of discharging tannic ; 
acid mordants on cotton tissues, with a mixture containing ! 
Indanthreue Blue, as proposed by Tigerstedt (this Journal, 
1902, 912), gives satiafactory results, provided that steam 
free from air is employ ed in the steaming operation. 

— E. B. 

Discharges on Aniline Blacky Navy Blue, and Bordeaux 

on Wool, £. Jaquer. Bull. 8oo. ind. Mulhouse, 1902, 
72, 416-~418. ; 

Discharges on Aniline Black on Wool. — The woollen tissue I 
is padded with a solution of potassium ferricyanide, i 
600 grms.; potassium chlorate, 600 grms. j aniline hydro- | 
chloride solution, composed of 9 parts of h^'drochloric | 
acid and 7M8 parts of aniline, 2*6 kilos.; vanadium 
trichloride, litre of a soltttio^repared by reducing with 
glycerin and hydrochloric aciffr40 grms. of ammonium 
metavanadate, «nd dihitiog the product to 4 litres ; in water, , 
10 litres. It is then dried and printed with a mUture of 


egg albumin solution, 10 litres ; sodium acetate, 3*2 kilos. ; 
sodium hprposulphite (thiosulphate), 3*2 kilos.: and zinc 
oxide, which is added to mask the yellow colour the wool 
shows after steaming, 10 kilos. Colour discharges are 
obtained by adding suitable pigments to this mixture •, 
e.g.^ cadmium sulphide, for yellow, Guigoet’s green, for 
green, and a “ red lake,” for red. The printed tissue is 
steamed for 5 — 10 minutes at 100° C., rinsed in hot water 
and dried. 

Discharges on Navg Blue. — For the blue ground a 
mixture is used, of Chromotrope 8 B, 500 grins. ; water, 
9jj litres; gum tragapanth and British gum thickening, 
3j; litres; pota*i8ium chromate, 16.5 grms.; crystallised 
sodium carbonate, 150 grms ; sodium chlorate, 150 grms. ; 
glycerin, 1 litre ; with ihe addition of 1 vol, of water to 
4 vols. of the mixture, and of 6 grms. of Soluble Blue per 
litre. For the “ discharge ” there is employed a mixture 
of gum solution, litre ; zinc oxide, 300 grms. ; stannous 
hydrate paste, 25o grms. ; egg albumin solution (13 : 10), 
litre; zinc oxide, 160 grms.; glycerin, 20 c.c. The 
tissues are wrapped in damped “ greys ” during the 
steaming operation and are afterwards washed in cold water. 

Discharges on Bordeaux. — The padding mixture for this 
colour is composed of 5 parts of a mixture of Bordeaux 8, 
60 grms. ; water, ^ litre ; thickening, litre ; glycerin, 
litre ; and 1 part of a mixture fimilar to that employed 
tor the dark-blue padding colour, but containing Ghroino- 
tropc 2 R, instead of Chromotrope 8 B. The “ discharge ” 
colour and the treatment of the printed tissue are the same 
as for the Navy Blue. (See also this Journal, 1902. 1453.) 

— E. B. 

Discharges on Aniline Black, Navy Blue, and Bordeaux 
on Wool. (Note on the preceding Article.) H. Schmid. 
Bull. Soc. Ind. Mulhouse, 1902, 72, 418 — 421. 

Jai^ukt, in' his communication (sealed note deposited 
Aug. H, 1891), describes a method of producing on woollen 
tissues effects similar to those obtained in the Trud’homme 
Aniline Black resist style of calico printing. In this he 
has anticipated Kullab (Eng. Pats. 17,082 of 1891 and 
7638 of 1892 ; this Journal, 1892, 746 and 746), who u?es 
for the same purpose soluble dyestuft's which can be fixed 
upon wool, applying them to tissues which have been treated, 
first, with chlorine, aud then, to whiten them, with hydrogen 
peroxide, before being padded with the Aniline Black mix- 
ture. Kallab adds a little Acid Violet to the thickened 
solution of sodium acetate, which constitutes the resisting 
agent, to counteract the yellow colour of the wool, and thus 
to obtain a white resist. Jaquet obtains a better white by 
the use of zinc oxide, which becomes fixed upon the tissue 
by means of the albumin employed in conjunction with it, 
and which more effectually prevents the yellowness of the 
chlorinated fibre from being seen. For the production of 
colour resists, on the other hand, Kullab’s method is to be 
preferred, colours being obtained which are clearer and 
brighter than those obtained with the pigments employed in 
Jaquet’s method, and which do not, like the latter, interfere 
with the softness of the fibre ; thus Quinoline Vellow may 
be employed for a yellow. Patent Blue for a blue, and a 
mixture of Tartrazin and Patent Blue for a green resist. 

In view of the numerous black dyestuffs available for 
printing wool, 8ohmid is of opinion that Aniline Black is not 
destined to have in this industry the importance which it 
possesses in calico printing. 

The resists on Navy Blue and Bordeaux-coloured grounds 
are technically inferior to those under Aniline Black. The 
white obtained is impure, and the use of stannous hydrate 
in the manner described is objectionable, as this compound, 
becoming fixed upon the fibre, is ultimately rendered yellow 
by the hydrogen sulphide emanations to which it is exposed. 

— E.B. 

Enolisa Patents. 

Filaments from Cellulose Solutions ; Process for the 
Manufacture of — , E. Thiele, Barmen, Qeriuttny. 
Eng. Pat, 8088, April 7, 1902. 

See U.8, Pat. 710,819 of 1902 ; this Journal, 1903, 1398* 

—T.F.B. 
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JJtccrticating and Separating Gum and other Incrnsitng 
Matter from Ramie^ and other Fibrous Substances. 
K. Depetro, Orleansville, Algeria, Kog. Pat. 11, <90, 
May 23, 1902. 

Sek U.S. Pat. 707,907. aii^ Additiou to Fr. Pat. 317,501 : 
this Journal, 1902. U83, and 1903. 416.—K. B. 

Raw Cotton and Flax and Cotton and Linen Goods; 

JmpU, in the Treatment of , to reduce the Injfamma- 

bility thereof. W. H. IvVkin. jun.. and Whipp Brothers 
and Tod, Ltd. Kug. Pat. 9620. April 25. 1902. 

She Fr. Pat. 321,063 of 1902 ; this Journal, 1903, 142. 

—J. McC. 


A DH17M composed of perforated sheet metal, and having 
the edges of the perforations made rough and jagged on 
the external surface of its periphery, is mounted itt a 
which Is supplied with water to a suitable level. When the 
drum is rotated, the projecting edges throw the water up in 
the form of a fine spray, which moistens the tissues to be 
damped as these pass over the top of the tank. — L. B. 

Dyeing Machine.^ ; Impts. in . K. de Pass, London. 

From The Vacuum Dyeing Machine Co., Chattanooga, 
U.S. A. Kng. Pat. 4142, Feb. 21, 1903. 

The dyeing machine con.sists of a tank with one or more 
hollow rolls, and each provided with grooves on its peri- 
phery to receive the warp or thread. The dye-liquor is 
discharged through the grooves in small streams from the , 
interior of the rolls on to the travelling warp or thread. 1 
The rolls are supported on standards, through which the I 
dye-liquor is conveyed back into the interior of the rolls. 
(See also ILS. Pat. 721,030 of 1903; this Journal, 1903. 
416.)— .T. McC. 

Dyeing and Fmhossing Hal Bodies ; Impts, in — — , and 
in Apparatus therefor, R. B. Hansford, Upper Nor- 
wood. From J. Mehler and J. M. Rey. Eng. Pat. 11,770, 
May 23, 1902. 

A rERFOKATF.i) metal form is dtted on a plate in the bottom 
of a vat. Over this is placed the hat body, which is then 
covered by another pt^rforated metal form. The dye-liquor 
is forced by means of a pump through a tube, which enters 
the first perforated form. The dye-liquor is thus forced 
through the hat body from witbiu to without, and the 
material is uniformly dyed. The hat body is held in 
position by the metal plates, and its shape is consequently 
not altered during the process. The washing is effected by 
replacing the d} e-liquor by pure water. 

Relief effects can be produced by placing between every 
two bodies a form of metal or india-rubber cut out according j 
to the required design. The pressure of the liquor is i 
sufficient to cause the relief effect. — J. McC. | 

Dyed Cloth and the like; Apparatus for the Examination \ 
of . F. Schemel. Eng. Pat. 11,687, May 22, 1902. | 

The apparatus consists of a tube or light-well closed at the 
bottom and painted black in the interior. The sninples of 
cloth to be examined are placed in the bottom of the tube 
and so illuminated that the light falling on the samples is 
free from rays reflected from coloured boilies. The samples 
are observed through a lateral socket. The apparatus can 
be fitted in a hot with rotatable roof.— J. McC. 

United States Patents. 

Dyeing Apparaius. J. A. Willard, Assignor to The 
Vacuum Dyeing Machine Co., Chattanooga, Tenn. 

. U.S. Pat 728,795, March 24, 1903. 

A oxLiNDSR, in which the materials to be dyed are |Jaoed, 
is vertically mounted in a tank, and is closed above and 
below by plates, llie lower tiiese is petfortted, and is 
fixed above the bottom of the tank; leavtiig between the 
latt^ and ft, a apace which serves As a dye-tiqnor cbmnber. 


5Al 

A similar chamber is armuged at the top of the cylinder 
between the upper cover-plate and a vertically adjustable 
compression plate, which ih carried by a screw rod extend- 
ing through the tank, and which, as desired, eau be raised 
or lowered along with the sunnouutiiig cover-pUte, to 
release or compress the textile materials below it. lljr 
means of it pump, a suction and two feed pipes communi- 
eating with these chambers, a suction pipe eoiumuoicaOng 
i with the tank, and the necessary valves, dye-liquors are 
I caused to circulate alternatgly in opposite directions through 
I the materials contained iu the cylinder. — E. B. 

T. Aspinall, Boltoa, England. 
24,238, March 31, 1903. 

this ,/ournal, 1903, 91. 

— H. L. J. 

Fabrics; Process of rendering — , Fireproof. G, 
Bleuio, New York. U.S. Pat.‘72 !,788, April 7, 1908. 

The fabric is soaked in a Holntion of alum and ammonium 
phosphate, dried, and then again soaked in a solution of 
silicate of s«m1ii.— A. S. 

Fkkxcii Patents. 

Silk ; New Process of Treatment of . J. A. Bredoux. 

Fr. i*at. 323,902, Aug. 20, 1902. 

The usual method of charging silk consists in treating it 
with tin ealf, and afterwards passing it through a bath of 
phosphate of sodium, and, finally, of silicate ot sodium. 

Aeconling to the present invention, the silk is passed for 
1 — I hour through an additional bath of sodium bicarbonate 
solution of 10® B. This treatment is claimed to impart 
scroop, brilliancy, and solidity to the silk, xvhilst the 
weighting is about 50 per cent, greater than that obtained 
by the usual process, — E. N. 

Wool and other Fabrics ; J^rocess and Apparatus for Scour • 

ing . L. A. Morel and G. E. C. Porcbex. Fr. Pat. 

824,078, Aug. 27, 1902. 

The goods to be cleansed uro placed in a chamber, into 
which a suitable volatile solvent is introduced. The tempera- 
ture is raised, but during the wliole process is never allowed 
to exceed 40" C. When the first extraction is completed, 
the solvent is removed, and tlien hot air is introduced, so 
as to dry the goods. The solvent, after use, is drawn off, 
and redistilled witnont coming into contact with the 
atmosphere, so that loss by evaporation is avoided. An 
apparatus comprising a chamber, a series of reservoirs and 
condensers, and a distilling apparatus for the spent solvent, 
is claimed. — T. F, B. 

Cotton; Apparatus for Mercerising, ^c., — . 

L. Bretonui^re. Fr. Pat. 324,076, Aug. 27, 1902. 

A ttE< TANia i.Ait plank is provided on its two long edges 
with bars, the extremities of which are hollowed out to 
receive the rollers, which bear tlie hanks. The hollowed 
pans at one end of the plank are in the form of symmetrical 
curves, but those at the other end are unsym metrical, to 
facilitate the placing of the rollers in jmsition. The two 
rollers are inserted m the banks, and one of them is then 
placed in the symmetrical hollowed parts of the bars, and the 
other forced into the unsymraetrical hollows at the other 
end. The whole is then immersed in the mercerising 
solution, and the hanks are thus kept under constant tension 
during the treatment. — A. S. 

Dyeing, Bleaching, Scouring, and otherwise Treating 

Textile Goods ; Apparatus for P. Schirp. First 

addition, dated Aug. 26, 1902, to Fr. Pat. 314,274, Sept 
16,1901. 

A VAKiATiON is claimed in the apparatus described in tho 
original specification (this Journal, 1902, 406). The 
movable receptacle for holding the fabrics is mounted oni 
friction rollers, instead of being placed on & truck, ftnd it 
is connected with an e.evator. In addition to this, the wiJXs 
of the vat are made removable, enabling the roccptaclc tp bo 
whaled into and out of it to an elevator whicti is fixod fri" 
the dyehonse. — T. F. B. 


JOUEKAL AND PATENT LITERATURE —Ci. V 


Damping Textile Fabric.^ and Materials ; Apparatus for 

. The Bleachers’ Association, LuL, Manchester. 

and T. Morris, Adlington. Keg. Pat. 11,438, May 20, 
1902. 


Sizing ; Preparation of 
U.S. Par. ■ 

Si:k Eug. Pat. 2447 of 190: 
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Wool Black ; Production of Solid — . 8oc. F. Bayer et 
Cie. Fr. Pftt 828,809, Aug. 18, 1902. 

Tiib azo dyestuifti derived from o- aminophenol, ai, for 
example, thecombinatioii from diazo-o-aminophenoUalphonic 
acid, amioohydroiybenzoio acid, aminohydroxybeozyt 
•ulphonic acid (both having OH:NHt in ortho pOHition) 
with the dihydroxynaphtbalenes 1:5, 1:7, 2:6; the amino- 
naphtbol 1 : 7, or their tulphonic acids, give very fast black 
sb^ciOQWooI. The colours are particularly solid against 
the potting process ; they are dyed in sulphuric acid bath 
and chromod with bichromate ol sodium or other chroming 
agents In the usual way. The chroming process can 
be carried out in the dye bath. In this ease the addition of 
sulphuric acid is not necessary. — E. N. 

Khaki Shades ; Production of — . T. C. Dupont. 

Fr. Pat. 824,002, Aug. 26, 1902. 

Khaki shades on cotton goods are produced by fixing on 
the fibre a mixture of oxide of chromium and manganese. 
The fabric is immersed in a bath of bichromate of sodium, ! 
chloride of manganese, and acetate or formate of sodium. I 
A great variety of shades, from light olive to dark brown, 
can be produced by altering the proportions of the three 
components, by diluting the solution, or by varying the 
duration of immersion. 

The goods arc afterwards well washed and, while still net, 
passed through a solution of alkali, the concentration of 
which should never be less than 11° B. If the shade 
obtained is judged to be too light, another passage through 
the first bath only will be sufficient to produce the shade 
desired. — E. N. 

Sulphur Dyestuffs ,* Process of Printing with . Chem. 

Fab, vormuls VVeiler ter Meer. Second Addition, dated 
Aug. 19, 1902, to Fr. Pat. 322,147, June 9, 1902. 

Skb U.S. Pat. 708,429 of 1902; this Journal, 1902, 1231. 

— E.N. 

Printed Fabrics. P. Uarboutau. Eng. Pat. 323,643, 
Aug. 11, 1902. 

Fahkics of any kind are attached to paper, and then printed 
upon by any process. Especial claim is made for printing 


VI.-C0L0UBlNa WOOD. PAPEE, 
LEATHEB. Etc. 

English Patent. 

Printing [Paper] in Different Colours } Apparatus for 
— . J. Wojciechowski, Warsaw, Poland. Eng. Pat. 
26,281, Nov. 28, 1902. 

An apparatus for printing in several colours simultaneously, 
consisting of a roller upon which are mounted a fixed and 
one or more movable cliches. The latter, when in operation, 
are successively pushed outwards by means of springs, to 
receive from corresponding inking rollers the colours which 
they arc to print. These are depressed by the action of 
side flanges on them and on the roller which supplies colour 
to the fixed clich6, to enable the latter to be supplied with 
colour, and pushed outwards again to the level of the fixed 
cliche, when this is in contact with the printing roller, round 
which the paper to be printed is passed. Each cliche thus 
independently receives colour from the inking rollers, while 
all the cliches print together. — E. B. 

m-ACIDS. ALKALIS. AND SALTS. 

Sulphuric Anhydride and Sulphuric Acid; Manufacture 

of . Farbwerke vorm. Meister, Lucius und Brilning, 

llochst a/Main. Ger. Pat. 139,554, Jan. 25, 1902. 
Zeits. angew. Chero., 10, [14], 327 — 328. 

At the upper end of the canal 0 (Fig. 1) burnt pyrites, 
impregnated with ferrous sulphate, is fed in. The canal is 
continuously rotated, and the longitudinal partitions (Fig. 2) 

I ensure a thorough turning over of the mass as it proceeds 
down the canal, meeting the gases from the pyrites burners. 
I The burnt pyrites absorbs the sulphur dioxide completely 
at the upper, cooler end, and as the substance reaches the 
hotter parts of the canal, the compounds so formed are 
decomposed, evolving sulphur trioxide and producing ferric 
oxide m a powerfully catalytic condition, which induces the 
I oxidation of part of the sulphur dioxide in the gases ; 
' moreover, tbe ferrous sulphate is completely decomposed, 


Flo. 2. Eio. 1. 



on such mounted fabrics by tbe xylograpbic ” process ] 

(see Eng. Pat. 7928 of 1901 ; this Journal, 1902, 341) for j and the whole of the sulphur in the burnt pyrites is oxidised, 
obtaining colours in gradnation. so that the spent substance, falling into tbe chamber Kj, 

•*«The special advantage arising from this process is, that contains no sulphur. At the other end, the sulphur trioxide 

several sheets of light fabric, fastened together, can be and sulphuric acid, with excess of oxygen and nitrogen, are 

printed at once by this xylographic method. — T. F. B. freed from dust in the chamber Kj, and pass on to the 

, « . . ,, ^... absorption apparatus. Tbe ferrous sulphate solution pro- 

Ihread^ or Fabnewtth MetaUtew Metallically GltUermg ceediug from the wet process of copper extraction is used 
Coating t and Method of PrMuctng E. and impregnate the burnt pyrites. The advantages of the 

W. Lcuscher, Tentschenthai, GUmany. Fr. Pat. 324,137, process are that it yields sulphuric acid of any desired 

Aug. 80, 1902. concentration from the ordinary pyrites burnets, without 

Sbb Eng. Fat. 18,684, Ang. 25^ 1902 ; this Journal, 1903, any apparatus for drying the sir, or for purifrag the burner 

211.--E. N. gases, and without excessive cooling of the gases; and. 
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moreover, the process frees the spent pyrites completely 
from sulphides, whieh is of great advantage for sttbsec|ueiit 
copper extraction.-^ J. T. D. 

SuJphurie Anhydride Process $ CotUaet Substance for the 
— — . Badische Auilin und Soda Fubrik, Ludwigshafen. 
Gkr. Pat. 140,353, .March 24, 1 JOI. Zeits. angew. Chem., 
16, [15J,352. 

<)xii>EM of iron, copper, or chromium, or mixtures con- 
taining these, are used instead of asbe.-tos as foundations 
for spongy platinum, lu spite of the ‘dative compactness 
and lack of porosity of these substances, the platinum is 
surprisingly active, possibly because there *s added to it 
the activity of the foundation itself. These sub!*tances 
are much cheaper than asbestos, more resistant to heat and 
chemical influences, arc more easily tilled into the appa- 
ratus, aud need no arrangements to protect the lower layers 
from the pressure due to the weight of the upper ones. As 
an example : 145 parts of arscnic-free burnt pyrites, 
broken and siftetl to the size of pels, are impregnated with 
30 parts of platinum chloride solution eontainiug 17 grni*.. 
of platinum |)cr litre ; the niateriul is dried at 70^ and 
then used, either direct or after a preliminary heating. 

-J. T. D. 

Sulphuric Acid ; Employment of Ozone in the Manufac- 
ture of — — . Terrisse. Bull. Soc. Ind. Mulhouse, 

l‘roc^s-ve^ba^lX, 1002, 2o0. 

A sEALKo note, deposited June 30, 1802, describing a 
method of manufacturing sulphuric acid, in whicti the 
oxulation of the sulphur dioxide is effected with ozone or 
ozonised air. — K. 11. 

Boric Acid; Solulnlity of , in Acids. W. Her/.. 

Zeits. anorg. Cbeni., 34, 205—206. Chcui. Centr., 1003, 
1, [13], 755. (Sec this Journal, 1903, 200, 320.) 

The soluldlity was delenniucd by shaking excess of solid 
boric acid with ajiueous solutions containing known nuun 
titles of ditterent acids, and determining the total acidity of 
the saturated solutions (by titration of a definite volume 
after addition of inane itui). In the following table the 
results obtained at 26 '’ ( ^ are shown, the figures repro- 
seuting llic ‘‘ normality ” of the solutions referred to boric 
acid and to the hydrogen ions of the solvent acids : — 

Sulpliuric 5ci 1. Nitric Aci<l. I Ac<*tic Aci<l. ' Tartaric A ci<l. 


H‘ 

11(011);,. 

If 

1 H{OH).i.! 

If 

IKOIDa. 

H* 

11(011) 

o-.vts 

n*7WJ 

0*211 

.0*818 i 

O-.'iTO 

0*887 

,o*a5.'> 

0*KiMl 

2’:4{) 

OTHM 

r2(MJ 

0*070 

2-Hr,0 

icrm i 

f 009 

1 0*923 

.'1*4K() 

o*:ii2 

2*411 

0*007 

5 'TOO 

0*2<W ^ 

2r>io 

0*902 

8*7.'jii 

o*o:)2 

:,*{Mo 

0*208 ' 



3*310 

1 1 * 070 



7*3HiI 

0*238 i 

. . 

1 



i 


In tartaric acid the solubility is somewhat increased, but 
owing to the less distinct final point of the titration, the 
tigures are somewhai less accurate. — A, 8. 

Barium llydroxidei Preparation of a New Hydrate of . 

O. Bauer. Zeits. angew. ("hem., 16, [15], 341—350. 

CitYSTAf^ of a new hydrate of barium hydroxide, the 
existence of which was inferred by Lesemur in 1883, have 
been prepared by heating 3 kilos, of the ordinary 8-molecule 
hydrate in an iron vessel till the temperature had risen to 
108'’* 5 C., cooling very slowly for six hours, and draining 
off the mother-liquor from the crystals which bad formed. 
The composition of the new hydrate is expressed by 
Ba(OH) 2 , 3HjO, instead of 3Ba(()H)„ lOH^O, the formula 

f iven by Lcscoeur. The crystals are rhombic prisms, of 
ardness 2 * 5 in Mob’s icale, sometimes S cm, long, and 
usually grouped together, and having a brilliant lustre 
which becomes rapidly dimmed in the air by carbon 
dioxide. When heated, this hydrate loses water without 
fusing «nd becomes the monohydrate, whereas the 8-moIe- 
enle hydrate melts at 78® and bolls at 103® C. In laturated 
baryta water its crystals crumble to powder. In all other 
respects it resembles the 8-moleca)e hydrajk. No similar 
hydrate of strontium hydroxide could be obtained* 

— J.T.D. 


LITEBATlTIlB.~Oi.. VI. & VII. 


Potassinm Chlorate ; Electrolytic Process of Manufaclnziny 

. Terrisse. Bull. Soc. Ind. .Mulhoase, Proo^i- 

I Tcrhaux, 1902, 208—209. 

I A SOLOTIOK of calcium chloride, to which potassium 
chloride or sodium chloride is added according to the 
chlorate which is to be produced, is submitted to the action 
I of a current of 5—6 volts aud 10 amptNres. After some 
I time the solution is heated. More potassium or sodium 
, chloride is then added to form the corresponding chlorate 
! by double decomposition with the calcium chlorate produced* 

! — B- n- 

; Zinc and Cadmium Sulphides f Preparation of Crystallised 

j . U. Viar<l. ( 'omptes rend., 136, [Hj, 892 — 893. 

! Two boats, containing respectively zinc chloride and 
I stannous sulphide, are placa>d in ii noroelain tube in a 
j furnace, and a stream of carbon dioxide is led over them, 

] passing from the first to the second. The stannous siil- 
I phide is heated to redness, and then the zinc chloride is 
i gradually heated. Vapour of zinc chloride is carried on by 
, the carbon dioxide, and reacts on the stannous sulphide. 

I The stannous chloride formed is volatilised ; the zinc sul- 
I phide remains with the excels of stannous sulphide in 
j colourless faint nuiber or rtniw-yellow needles, seen 
under the microscope to he hexagonal prisms, sometimes 
j terminated by pyramids. Analysis proves them to be 
I Zn8. 

I (^^admium sulphide is similarly obtained in crystals of 
j similar form, but orange-yellow to red-brown in colour, 
j Antimony sulphide may bo suhsiituteil for stannous 
[ sulphide, but its greater volatility renders it less convenient. 

; , ~j. T. D. 

I Sodium Acetate ; Soluhility of , m Water and Alcohol. 

! G. Schiavoii. Gaz. chim. ital., 32, [2J, 532—535. Chem. 

: Centr., 1903, 1, [13], 763. 

j One part of the anhydrous One partof the crystalliiio 
: salt dissolves- hydrate dissolves— 

A t ir 1 ' . i n ‘J • r. ) rl s ( )f WH tr r ; A t ti'M \ 1 • n ? >art s of M^ifcer j 

I Hi al :i7’ in I'lit; at l.r in ro; at 37” in 

at 41” in 1*47 : Hi 8’ in 4K of 0*5l>: at 41^ in 0*49; at 8”^ 

per coni, alcohol; ai in 1>1> of l)H*4 ixt cent, alco- 

12 in 47*17 ; at in' in 42'!>! ; Jiol ; at 12’ in 28*49 : ivt li>” 

at 11 in IS* 12 of IMI |M*r in at IT in 29‘24of 

cent. : at l.‘r in 4H‘in ; at ir,” 90 percent. ; at i:i”in 28'3«; 

in 7‘4H of i;:i per rent.; at at in 'in 4*48nf 03 perc^mt. ; 

lrt*n in 7*;19 : lit IsMm 7*20 ; at Kt’T) in 4*4ri; at IH” in 

at 21’ in *;’S‘2 ; at 23” in :f.'> 4*;U; at 21” in 4*11 ; at 23" 

of HI j)cr cent . in 2* 11 of 40 per cent 

—A. S, 

j Calcium ("arlndr ; Ilcaction of Ammonium Chloride with 

Commercial . It. Salvador!. Oaz. chim. ital., 33, 

j [2J, 496 — 504. Chem. Centr., 1903, 1, [13], 754. 

j The calcium carbide used in the experiments contained 
calcium, 56*04; carbon (calculated from the amount of 
acetylene evolved on treatment wiili water), 31*60; . 
sulphur, 0*66; insoluble residue (in 1:5 hydrochloric 
; acid), .5*31; and silica, aluminium, iron, phosphorus, and 
magne^iurD, (i*30 per cent.; I kilo, yielded 265*7 cb. m. 
of acetylene. Carefully purified ammonium chloride was 
used, and the products of the reaction between the two 
compounds were calcium chloride, carbon — which, owing 
‘ to its purity, fine state of division, and great decolorising 
power, may find technical application — arnraoniti, and a 
mixture of methane, ethane, acetylene, and nitrogen. The 
small quantity of pyridine base.s and amino compounds 
formed are probably derived from .the nitrogen present 
in the carbide. — A. S. 

Alkali Cyanides in Commercial Cyanide ; Determination 
of . A. Adair. XX III., page 573. 

English Patent.4. 

Sulphur Compounds f Becovery of , from tVasls 

Gases [as Sulphuric Anhydride]. A. Carey, O. Heslop* 
and The United Alkali Co., Ltd., all of Liverpool 
Kng. Pat. 10,351, May 5, 1902. 

This is an improvement on En^. Pat. 10,317, Jutis 5, 1206 
(this Journal, 1901, 474), xn which the preUmhuwy 
treatment ^here required, in preparing the waste gases of 
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the Cbauce-Claus recovery process, for application in the 
production of sulphuric anhydride by the contact process, 

IS dispensed with. According to the present invention, 
the waste gases are led direct into a contact oven, in which, 
instead of platinised asbestos, platinum deposited oii an 
inorganic salt, such as sodium sulphate, is used. This 
contact mass is stated not to be chemically acted upon by 
the ingoing gases or their reaction products, even in the 
presence of water-vapour. The fore part of the heated 
oven is packed with broken brick or the like, the hinder 
part containing the contact mass. — 1C. S. 

Tin from Tinned Iron ; Improved Process for Stripping 

, Recovering the Respective Metals, and Obtaining 

Nitric Acid as a Ihj-Vroduct. H. W. Hemingway. 
Kog. I’at. 87.50. April 1.5, 190i>. XI. R, page .561. 

Cyanamide Salts; Preparation of . H. H. Lake, 

London. From The (‘yanid-desellschaft, Berlin. Eng. 
Pat. 16,298, .Inly 22, 1002. 

A MiXTUUK of lime and charcoal is heated, preferably in an 
electric furnace, to about 2,000'' C., whilst a current of 
nitrogen or air is passed through or over the mixture. 
More than the theoretical proportion of carbon may be 
used, of which the greater part may be in some organic 
form, as pitch, tar, or the like. A metal, sueh us iron, niay 
be added to the reacting mixture, to increase its electrical 
conductivity. Ueference is ma<b‘ to Kng. Pat. 2.5,47.5 of 
1898. (Compare also Eng. Pat. 17, .507, Aug. 8, lUv)2 ; this 
Journal, 1902, 1462.) - -K. S. 

United States Patent. 

Sulphuric Acid and Metallic Oxides; Process of Pro- 
ducing . H. S. Blackmore, Mount Vernon, N.Y. 

U.S. Pat. 724,2.51, March 31, 190.3. 

Solid or infusible “ compositions containing sulphiir and 
oxygen in proportion to form sulphuric acid when combined 
with the elements of water, are heated, and exposed to the 
action of superheated steam, or of “a fluid containing 
oxygen and hydrogen,’' at a temperature higher than that 
of the solid substance, but below that at which sulphuric 
acid is liable to dissociation, means being provided for 
withdrawing the sulphuric acid as it forms, and for eollectinsr 
the residual metallic oxide. Aluminium sulphate is specified 
as a substance that may be thus treated. (C'ompare U.S. 
Pat. 11,995 (Re-issued), May 27, 1902 ; this Journal, 1902, 
1^14; and U.S. Pat. 717,328, Dec. 30, 1902; this Journal, 
1903, 145.)— E. S. 

French Patents. 

Barium Hydroxide ; Manufacture of . SocietiVIndus. 

triale Elettrochimiea dl Pont St.-Martin. hr. Pat. 
824,609, Sept. 19, 1902. 

Hahium sulphide, produced from the sulphate by heating 
with oarhou or the like, is treated, in presence of water, 
with carbon dioxide to form barium curbouate, which is 
. mixed with reducing substances and heated in an electric 
furnace to obtain barium carbide, and this, on treatment 
witli water, gives barium hydroxide and acetylene. — E. S. 

Me^l Sulphides ; Obtaining , in the Electric Furnace, 

Soci4t6 anon, do ITndustrie Verri^re et ees Derives, Fr, 
Pat. 824,193, Sept. 4, 1902. 

A metal sulphate is mixed with a carbon-containiug . 
substance, and the mixture, after drying if necessary, is 
electrically heated in a suitable furnace to obtain the , 
corresponding sulphide. An acid sulphate, mixed with a 
chloride of the same metal and with carbonaceous matter, 
may alternatively be used, in which case the furnace is 
provided with adjuncts for collecting and condensing the 
hydrochloric acid evolved. — E. S. 

Sodium Sulphide, Crystallised •, Manufacture' of . 

A. Drouville. Fr. Pat. 32^1, Sept. 16, 

Crude sodium sulphide is dissoly^ in water under pressure 
to obtain a solution which crystallise^ .qpickly and giv<i>» a 
product free from sulphates. — E. A 


Metal Carbides ; Neio Method for the Preparation of 

N. Ba.sset and P. Germain. Fr. Pat. 324,282, July 1 U 
1902. 

The invention relates to the production of metal carbides 
generally, but especially of calcium carbide. Calcium 
cyanwle, preferably formed by reacting on calcium hydroxide 
by ammonium cyanide, is carefully dried, and heated to 
about the melting point of zinc in a closed vessel, to obtain 
calcium carbide, nitrogen being evolved. Sodium cyanide, 
formed from part of the ammonium cyanide used in the 
described process, is heated in presence of water to obtain 
sodium formate and ?*mnionia, and from the former, 
mixed with barium hydroxide, an oxalate is formed, from 
which oxalic acid is obtained as a by-product. — E. l!>. 

Spent Acid from Galvanising Works, ; Treatment 
. H. E. Howard and G. Hadley. Fr. Pat. 
324, .546, .Tiily 31, 1902. 

See U.S. Pat. 71.5,804, Dec. 16, 1902; and Eng. Pat. 9327 
of 1902 ; this Journal, 1903, 97 and 498. — E. S. 

Oxygen ; Manufacture of , by the Aid of Liguid xlir. 

G. ( laude. Fr. Pat. 324,460, Sept. 15, 1902. 

In apparatus for the production of “ super- ox:ygeuated ” air 
from liquid air, the latter is evaporated, with simultaneous 
liquefaction of gaseous air at a higher pressure, the proces.s 
consisting in causing a “ methodical circulation in the inverse 
sense ” of the liquid and of the gaseous air, the circulation 
being of such rapidity as to efl’ect only a partial lique- 
faction of the gaseous air, the uncondensed portion, rich in 
nilrogen, being conducted outside, after having traversed 
one of the exchanger compartment.®, inverse to that for 
the gaseous air to be treated. The liquefied portion, now 
rich in oxygen, is separated into fractious of varying 
richness in suitably arranged exchanger compartments. 
(Compare Fr. Pat. 322,702 of July 2, 1902 ; this Journal, 
1903, .365.)— E. S. 

YIII.-GLASS. POTTERY. ENAMELS. 

French Patents. 

Glass ; Opaque . R. Kick maun and E. Rappe. 

Fr. Pat. 324,227, July 3, 1902. 

GuAss-metal, glaze, or enamel may be rendered opaque by 
the additiou of antimonic acid or its compounds. This 
addition may be performed in three ways : by fusing the 
antimonic acid or antimonates with the crude metal ; fusing 
with the latter certain substances furnishing the acid or 
compounds in question ; or by fusing the ready-made glaze 
or eoBinel with the acid or compound»< of the same. (See 
also U.S. Pat. 716,106 of 1902; this Journal, 1903, 94.) 

— C. S. 

Glass; Manufacture of . W. E. Ileal. Fr. Pat. 

324,34 1‘, Sept. 10, 1902. 

See U.S. Pat. 710,357 of 1902 ; this Journal, 1902, 1330. 

-c. s. 

Mirrors ; Manufacture of . W. E. Evans. Fr. Pat. 
324,330, Sept. 10, 1902. 

The removal of portions of the silvering from the backs of 
mirrors for the putpose of filling the resulting blank spaces 
with ornamentations, is effected by means of pieces of 
unglazed paper, or other absorbent ipaterial, cut to pattern 
and steeped in a 2 — 10 por cent, solutiop, of nitric acid. 
The parts of the silvering to be removed, are then printed 
over, or coated in any other suitable way, with a .slow- 
drying compovsition that eof terns when heated, and the who^ 
is covered with a thin layer of a quick-drying solution. 
On exposui'o to heat, the ^st^numed composition ^ftens, 
and can be removed by,friction, leaving a nogative design 
protected by <the quiok^rying solution. This (reatment 
preserves the. sharp cpqtbur of the design. The paper 
stencils, steeped , iq aci4, ore then applied to the eijposed 
portions,.whereupon the, nitric acid converts the silvqpirtg 
into silver nitraW, which ciin be removed by'friclion.* — C. b. 
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IX -BUILDINa MATERIALS. CLAYS. 
MORTARS AND CEMENTS. 

CVf»i#n»/ Mortar; Addition of Trust to . Koninp and 

iJieufait. Thonind.-Zeit., 27 . 215 ; Cheni.-Zeit.,27, [27], 
Kt p. 8y. 

'I'liE detcriuitiatioQ of the most favourable ratio between 
cerucnt and trass was effected under the presumption that 
2 moU. of silica will combine with 3 mols. of lime. Hy using 
cement containing 19 - I per cent, of silica, r» per cent, of 
alumina, and 61 *4 p»er cent, of lime, and a trass containing 
39 '5 per cent, of silica, 10*8 per cent, of alumina, ami 
1 • 3 per cent, of lime, the ratio of 6 parts by weight of 
cement to 4 parts of trass xvas obtained. 

To ascertain the behaviour of pure cement mortar and 
cement-trass mortar in fresh and salt w'ater, the following 
mixtures were taken : — 1. ('ement, 1 part; sifted river saml, 
3 — 4 parts. II. The aforesaid mixture (cement, C ; trass, f), 
1 part, and 3 — 1 part*^ of sifted river sand. HI. and 1 'fhe 
same ingredients, but normal sand in place of river sand. 
Fresh water was used for mixing. 

The results showed an absence of any injurious intlueuce 
ou the part of sea water, the tensile and compression strength 
of the cement-trass mortar increasing progressively', the 
latter most. The compression strength of cement- trass 
mortar increases to a larger extent than that of pure 
cement mortar, both in fresh and salt water. Up to 
90 days, the compression strength of ctunent mortar 
increases regularly in salt water, but then begins to 
diminish. At the outset the cement mortar sets harder 
than the cement-trasR mortar. A partial substitution of 
trass for <;ement reduces the initial compression strength in 
fresh water, hut has no induonce on tlic tensile strength. 
A carefully calculated partial substitution ot truss for 
cement does not diminish the coiiiprijssion stremith, and, 
in fact, decidedly augments this strength when the setting 
takes place in sea water. — ('. S, 

Firt'brickSj Properties of , and their Hehavumr in 

Zinc Farnaecs. ( ). AmiilhaCiiser. .\., page .lOti. 

KxiiLisH Patents, 

Kilns or Apparatus for Catcinimf Purposes. . 1 . K. Horton, 
Worksop. Eng. I’at. 7691, April 1, 1902. 

The bottom of the kiln is made with downwardly-inclined 
surfaces, which terminate in outlets provided with outer 
doors, which close the outlet completely, and with inde- 
l)endent inner doors of less .sectional area than the outlet 
paisages. These inner doors are intended to easily control 
the discharge of treated material through ihe outlet, and 
are operated by means of a counterweighted lever, being 
prefembly hinged so as to move about a horizontal axis on 
their lower edges. The outer doors are fitted with any 
convenient arrongement by means of which they may be 
made to tightly cdo.se the outlet, and arc hinged .so as to 
move about their upper edges. — A. G. L. 

Stone Bricks f Artificial ; Manufacture o/'— . L. i>. Ford, 
Gresford. Eng. Pat. 26,258, Dec. 23, 1901. 

The materials (wnd, lime, &c.) are mixed in an ordinary 
pug (or mixer), either placed over a direct fire or else steam- 
jacketed, the heating removing any superfluous moisture, 
which is condensed and removed by means of a dome-shaped 
lid having curving ridges leading into pipes near the lower 
inner edges. If, however, the lime used be not already 
slaked, 'water is supplied to the materials from a pipe ranning 
inside the pug. On the top of the pug is placed a sroaU 
hopper with an automatic valve in the bottom, the pug 
itself also automatically discharging into the brick-maki^ 
machine by means of a pipe, which is cold-water jacketed. 
The hopper is fed with measured quantities of the materials 
from elevators, which are themselves supplied from boxes 
having a measured hole in the bottom and flUed wfth a 
moving arm inside, whereby a certain quantity bf material, 
aeeordin^ to the size of the hole, fails into the elevator in 
a given time.— A. G. L. 


Jlhrks and Tiles for Pavi>t<j and other Pur pones ; Mann* 

f teture of . G. Livlngsnuid and the S«uitary liloek 

aud Tilo Pavement ('o.. Ltd., both of London. Kug. 

Pat. lS,r.83, Aug. 23, 1902, 

Wood, gi'anulated to particloH of a yult iblo size, is heated 
to IHo"* to 200" F., and ihcM mixed with a pulverised stone, 
pn ffrahly limestone, and a hiiumiuous rcMuent or asphalt, 
obtained ]>refembly us described in Kog. Pat. 5P19 of 1897, 
The best results have iK'en obtuiued with a mixture coii- 
si.sting of 65 parts of granulated wootl, s.‘> ])arts of lime- 
stone dust, tiud 147 parts of bituminous eemeiit, 'I’he 
mixture, is given the required form in a suitable press, e »/,, 
the one de.scribed in the above patent. — A. G. L. 

Portland Cement ; Manufacture tf , H. ,1. IJ. Mills, 

London. From T. A. Edison, (Irauge, N.J. Eng. l*at. 
1404, Jan. 20, 1903. 

Tiik object of the invention is to utilise a part at least of 
tbo waste heat of the products of combustion, and to 
produce a uniform clinker containing no unburnt particles. 
Both ol»jee.ts are aceomplished by burning in a rotatoiy 
kiln of exceedingly large <liinenslon>, tlio length being 
fd m. and the internal diaineter 1*7 to 1*8 m. The 
clinkering zone, which commences 3 m. from the lower 
end, is 9 to 12 in. huig, so that a length of 34 to 31 in. is 
hdt ill tile kiln in which the material to be burnt takes up 
he It from the burnt gases. The eliarge itself i.s five to seven 
limes us much as tliat useil with kilns of the ordiniiry size. 
The fuel (powdered eoul) is iutroduceil through two nozzles 
at the lower end. As the clinkt*r is completely burnt, the 
lesiilting cement, even with the addition of gypsum, would 
set in a few minutes; one or two per eeiit, of hydrated 
lime are consequently added with tlie gypsum to delay 
selling. — A. G. L. 

Fiik.nch Patents. 

liefraetorp Brichs and like Articles; Manufarlurc <//*—, 
The ( 'arl)orun<liim ( •(>. Fr. Pat. 324,270, Sept. 4, 1902. 

See Eng. Pat. 19,493 of 1902 ; this Journal, 1903, 213. 

—•A. G. L. 

Bifractori/ Materials, Basic ; Impts, in . Tho Basic 

Brick Co., Ltd. Fr. Pat. 324,295, Sept, 8, 1902. 

Portland cement is rendered anhydrous, and then mixed 
with .5 to 10 per cent, of coal-tar or, preferably, coal-tnr 
residues left after distillation, also previously dahydruted. 
Both substances may be heated oefore mixing. Tlio 
mixture is either formed info bricks, tiic.s, &c., which are 
then baked, or applied directly as a furnaeo lining. 

-A. G. L. 

Affglomerafion of Buildinp Materials ; Process for . 

V, Conti and G. Geofroy. Fr. Pat. 321,374, Sept. 12, 
1903. 

Anv building materials, such as pieces of bricks, pebbles, 
stones, sawdust, &c., are mixed with a binding agent 
composed of a mixture of magnesia and kioselguhr in 
suitable proportions with solutions of magnesium chloride, 
aluminium sulphate, and magnesium or zinc sulphate, or 
both these bodies. Instead of using magnesium chloride, 
an excess of magnesia may be used together with hydro- 
chloric acid. Tho resulting mixture is given the required 
shape and allowed to stand. After several hours a dis- 
engagement of heat takes place, and the ml.xture rapidly 
hardens, owing to the formation of oxychloride of ma^esium. 
The substance obtained may be used for Imilding and 
paving purposes, as well as for making objects of art, e.g, 
statues, (See also IJ.8. Pat. 70.5, G50 of 1992 ; this Joartial, 
1902, 1140.)— A. G. L. 

Asbestos ; AppliccUton of — — , to the Manufacture of 
Fire-resisting Materials of Con.struction and Befraetnrg 
Alatenais. P. »Chagot and A. (^uodcville. Fr. Pat. 
324,471, Sept. 11, 1902. 

Thb asbestos is reduced to a fibrous powder, mixed with 
powdered clay and refractory earths, and made into a 
paste with water, the resulting product being then monlded 
into the required shape, dried, and burnt. substance 
obtained may be used for bricks and paving, cs nfell as for 
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cell, retorts, cracibles, and is claimed to be very 
story, of great hardness and very light ; it also deaflens 
i and prevents the spreading of fire. — A. G. L. 

ar ; Manufacture of — , for Use in Preventing 
netraiion of Water under Pressure. W. SStaab. 

, Pat 324,171, Sept, 3, 1902. 

mortar is composed of cement and sand in the 
>rtion of 2 to 1 or 3 to 1, and is mixed with wood 
oal, and, immediately before use, with water heated 
:empcrature of 30"* to 40° C., and containing 17 grins. 
4ium chloride and 50 grms. of potassium chloride per 
The mixture hardens almost instantaneously, even 
r a water-pressure of several atmospheres. — A. G. L. 

X-METALLURGY. 

'e-Iron Castings ; Strength of — , as influenced bg 
•at- Treatment^ A. E. ( laterhridge, jun. J. Franklin ; 

It., 1903,155, [4], 289. I 

effect of heat on white-iron castings appears to be to j 
}Ti a portion of the combined carbon iuto the free state, i 
:ollowing facts have been observed : — | 

e separation of graphite commences at a lower tern- ' 
urc as the percentage of silicon in the iron is increased, 
continues to separate at a lower temperature than is ! 
red to start the reaction. j 

a certain constant degree of heat the separation of 
Liite continues more slowly according as the temperature 
ver, and the proportion of silicon less. 

The proportion of combined carbon which corresponds 
e equilibrium at a given temperature diminishes when 
mount of silicon is increased.” 

conclusion, the author is certain that this converted 
i iron should not be called “ steel.” — T. F. 11. 

e/] Manganese Ore for Desulphurising in the liasic 
drlin Process. A. Itieiner. Stahl u. Kiseu, 22, 357. 
it*, augew. Chem., 1903, 10, [13], .307. 

idding manganese ore to the charge, pig iron rich in 
lur mo}' be converted into good steel in the basic Martin 
ice, A considerable excess of manganous oxide 
mts the burning otf of the manganese and carbon, 
t at the same time the sulphur is eliminated, without 
; reabsorbed as it is when the slag is rich in ferrous 
5 and lime. The detection of sulphur dioxide vapours 
L» time of tapping the slag, indicates that the sulphur 
not remain in the latter. 

charge consisting of 1,000 parts (poods) of pig 
(containing 0*45 per cent, of Mii, 0*84 — 0‘U2 per 
S, and 0*17 per cent. Si). 125 parts of limestone, 
parts of iron ore, and i 10 parts of manganese ore, 
shed a steel containing 0‘56 per cent. Mn, O’ 12 per 
S, and 0*08 per cent. 0, the product forging, rolling, 
.veldiiig admirably. The author states that no ferro- 
^aoese orspiegeleisen will be required if the proportions 
dected in a suitable inauocr, so that the charge can be 
in ebullition for half an hour without needing any 
ion of ore. At the commeocemont of ebullition the 
will be fluid and red short, hut quickly becomes 
until a sample shows but very little grain, whereupon 
ready for tapping if mild ingot iron he desired, 
i no reduction of the manganese occurs in the slag 
ig ebullition, the manganous oxide should therefore 
a favourable influence on the elimination of gas. 

— C. S. 

'iVtcon Carbide i Use of [Steel 4/arm/ac/Mrc], 

Eng. and Mining J., 1903, 75, [13], 481. 

iiDB of silicon has to some extent been used as a sub- 
;e for ferro-silicon in steel manufacture. To insure 
castings in basic open hearth work, a higher pro- 
m of silicon is required than can he obtaiced in the 
iron fulfilling the requirements of the furnace. 

L source of tins additional silicon, carbid^f silicon 
nts the advantage over ferro-silicon, thM it can be 
1 directly to the ladle during the proc^ of tapping 
vithuut previous heating. Uniforui action is secured, 


OF OHEMIOAL INDUSTET. 


and complete solution generally takes place, by the time the 
ladle is full. Carbide of silicon is also extensively used in 
open hearth practice in the case of steel which is first run 
into ingots and in which the amount of silicon is very much 
lower than in steel castiag.s. In the acid open-hearth 
process, silicon carbide has been used for cleaning dirty 
furnace bottoms. A small quantity is sprinkled over the 
furnace bottom, and on boating, the incrustation is reduced 
to a fluid slag which is readily removed from the hearth. 

In ordinary cupola practice silicon carbide has not been 
used to any considerable extent, and in general foundry 
practice it has not replaced hj;jh silicon iron, although as a 
means of reducing iron oxidt^s in burnt iron and scrap, it 
is much the more effective. — A. S. 

Firebricks ; Properties of — , and their behaviour in 

Zinc Furnaces. (). Muhlhiiu^cr. Zeits. nugew. Chem., 

16, [14], 321—323. 

E^iuEnuicKs were made from the clay of St. TiOuis (Mis- 
souri), in wooden moulds of appropriate shape for zinc 
furnaces. The carefully dried bricks were fired at a tem- 
perature just below that re(|uired to melt completely Seger 
cone No. 8. The brick had a porosity of 25*5 per cent, (as 
measured by the v/ater it absorbed), and 51 c.c. weighed 
100 grms. Its analysis is given below. These bricks 
answered admirably for use in zinc furnaces, not only 
because of their infusibility and their toughness, but also 
because they shrink only very slightly after long-eontiuued 
heating. This Jant quality is of importance, for shrinkage 
alters the dimensions, of the furnace and its flues .so as 
seriously to affect the working efficiency. For this reason, 
bricks for use in zinc furnaces should be burnt at higher 
temperatures than are ever reached in the furnace. 

'I'he author determined the temjierature in a zinc furnace, 
10 cm. from the back of the furnace and near the mid- 
wall, every two hours, by moans of the Le Chatelier 
pyrometer, and foiiud that it varied with the time between 
the limits of 000° and 1300° ( 1 , being during the greater 
part of the day (say 14 out of the 24 hours) between 
1200° and 1300° Cb 3’hese daily variations, with the 
accompanying e.Kpunsion and contraction of the bricks, 
are repeated during the whole life of the furnace. A 
sample of the flue dust, to the action of which the porous 
bricks heated to these high temperatures are exposed, was 
analysed with the results given below. Probably some of 
the metallic oxides, especially the alkalis, come into contact 
with the bricks in the gaseous form, 3'he analysis of one 
of these bricks, taken from the furnace after 75 months’ 
work, is also given below. The brick was completely glazed 
to a depth of about 10 mm. on the side exposed to the 
gases of the furnace, the glaze being in two layers, the 
outer dark brown, the inner greyish white. The rest of 
the brick was sintered throughout, had a w^ax-like lustre, 
and showed under the microscope a number of cavities — 
no doubt the pores in the original brick, enlarged by 
shrinkage of the solid substance, some of them still com- 
niunieuting, others completely closed. The porosity of 
this part of the brick was 15 ’5 per cent. ; 45’3 c.c. weighed 
100 grms. 
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0-27 

NajO 

0*05 

1-76 

0-35 
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8-66 


99-93 

100 01 

99-84 

•• 


Ic thus appears that the brick has changed hardly at all,, 
save on the on^sile, where directly exposed to the floe 
gases and dust. The glaxe the^e formed is visoons at the 
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tempeimture of the furnece, and does not diffuse into the 
brick. If occasionally the temperature rises so that the 
brick becomes fluid outside, this portion drips down j so 
that the bricki gradually become thinner, without being 
iotemally altered. The brick had, however, shrunk (the 
volume occupied by 100 grms. decreasing from 51 c.c. to 
45*3 C.C.), and no doubt would have Iwen improved in this 
resport had it been burnt at a much higher temperature, 
say 100® above the maximum temperature of the furnace. 

— J. T. I). 

Sulphur ; Determination of , la Pig Iron. 

C. A. Seyler. XXIll,, page 573. 

Manganese in Steel ; Modification tf the Schneider 

Method of Determining . K. Jaboulay, XXII I., 

page 574. 

Gold and Silver in Cyanide Solutions; Determination 
of . A. Arents. XXIII., page 573. 

Cyanide Solutions ; Assay of . A. Chiddey. XX I II., 

page 573. 

Knolish Patents. 

Iron or Steel, Treatment of . W. Joukoffsky and 

P. de Strouve, bt. Petersburg. Kng. Pat. 0727, 
March P.), 1003. 

See Fr. Pat. 320,105 of 1902 ; this Journal, 1903, 07. 

— J. II. C. 

Steel; Treatment [** Stiffeuiuy'^] of U. A. llad- 

ficld, Sheftield. Kug. Pat. 7778, April 2, 1902. 

To “stiffen” steel (t.e., increase its resistance to com- 
pression) it is heated, whether in the oast or forged form, 
directly, or after annealing, to a temperature between about 
C. and 1100^ C., the siitfening temperature being 
higher, the lower the percentage of carbon. The steel is 
then allowed to cool in the air. The annealing is preferably 
carried out by the process described in Kng. Pat. 16,131 of 
1901; this .loornHl, 1902, 1280. Utference is also made 
to Kug. Pat. 27,7.V.i of 1897 ; this Journal, 1899, 49. The 
stitTening of steel for armour-piercing projectiles in the 
manner described, is specially claimed. — K. S. 

Cast-Ircn t Tempering and IJardening *. W. Giiinour 

and A. Lindsay, Montreal, <J. A. Myers and H. If, 
Pradrtcld, Morrisburg, Canada. Kng, Pat. 28,390, 
Dec. 23, 1902. 

The objects, heated to a cherry red, arc dipped in a solu- 
tion consisting of sulphuric acid, to which has been added 
realgar, arsenlous iwid or other compo'und of arsenic, and 
then cooled ill water.— J. H. C. 

Blast Furnaces ; Jmpts. in . P. Meehan, Lowellville, 

U.S.A. Kiig. Pat. 14,017, June 20, 1902. 

The escape-pipe rises vertically to a considerable dis- 
tance above the top of the furnace, and then leads down- 
wards, the bend being enlarged to form an expansion 
chamber, within which a transverse baffle plate is arranged. 
A pipe passes from the bottom of the expUDsiun charoiaT 
back to the furnace. Hy these means the line ore, fuel, &e. 
carried up by the blast are deposited and fall back into the 
furnace. Steam or air-pipes may be provideti in the 
^ixpansion chamber to direct the dust-laden gase.s against 
the baffle, and sprays may be arranged in the returu-pipo 
for moistening the dust. The explosion valve is fitted to 
the upper part of the down-comer. — H . B. 

Furnaces ; Reverberatory , or Ore Hearths. O. Thiel, 

Kaiserslautern, Germany. Eng. Pat. 6486, Mar. 17, 1902. 
The invention refers to stationary open hearth or reverbe- 
ratory furnaces, and its object is to enable any quantities 
of the fluid content.^ of the furnace to be discharged. This 
end is attained by providing several tapping holes at 
■different heights from the bottom of the hearth in blocks 
or parts of the back wall or from of the furnace, which is 
bro^n through or pierced at a level at which eertnto 
-quantities of the fluid contents of the furnace can be drawn 


i off, and if provided with a recess or enlargement extending 
, outwards, and containiag ths tapping openings. A furnace 
; of this description possesses the ndvsutage over a tilting 
furnace of not requiring the gas firing to be out off while 
the charge is being up|>ed, enabling nUo a Inrgcr o ttpnt 
to bo obtained, and providing for the coiniuuous escape of 
the slag.— H. F. 0. G. 

Fwntaces : Reduction — H, K. Vosbnrgb, Auburn, 
N.Y. Eng. Pat. 24,3oG, Xov. 0, 1962. 

i See U.S. Pat. 712,161, 1902; this Journal, 1902, 1598. 

— H. F. C. G. 

■ Stereotype Metal; Manufacture of . G. A. W. 

iJtavetiow, Altona. Kng. Pat. Iul9, Jan. l.'i, 1903. 

I An intimate mixture of metals, &s. in the proportions given 
j below is melted iu a crucible covered with a graphite lid. 
Copper, 4.'»‘45 parts; nickel. 1 1 *36; manganese, 4*54; 
cast iron, 4*54; calcium phosphate, 3*77 ; graphite, 5 35 ; 
tin, 22 ‘72 parts. When melted, 2*27 parts of bismuth 
wrapped in paper are ad<led, and tho molten mass is further 
health for 20 minutes, stirred, and run into bars. Subsequently 
20 parts of this “ bron/.e ” arc melted with 1 00 parts tiftio, 
uiul the mass is raised to a white heat, when 5 parts of 
bismuth wrapped in paper, 225 parts of antimony, and 
150 parts of lead are added ; tlie whole is cooled to a red 
heat and run into bars. Of this metallic basis, 40 parts 
are melted with 140 parts of aotiinouy, 818 p uls of lead, 
j and 2 parts of tin.— J. H. ('. 

' United States Patents. 

j Steel; Manufacture of H. G. C. Thofehrn, I arts, 
j U.S. Pat. 723,501, March 24, 1903. 

i A MIXTURE of air, steam, lime, and hydrc-c.'iibon is blown on 
to the surface of a cast-iron bath in a heartli fiirnare by means 
of blast-pipes arranged around tlie furnace. — J. II. C. 

Steel; Rrocess of Rephosphnrisiug , J. Stoven.HOD, 

' iunr., Sharon, l\i. U.S. Pats. 724,140-1, M irch 31, 
190.3. 

' To “ repho 5 pborI.se ” iron or iteel, an alloy is added to it 
I containing iron, manganese, and phosphorus. Hasic steel 
is rephojphorised and recarhiiriscd by tapping if from an 
: open hearth furnace, and adding an alloy of iron (rontaining 
: high proportions of phosphorus, carbon, and manganese. 

; Iron combined with large proportions of phosphorus uiid 
1 manganese is claimed as a new metallurgical product. 

I — K. St 

i r/ron] Alloys; Method of Mahin') . J. Stevenson, 

I juo.. Sharon, Pa. U.S. Pat. 724,142, March 31, 1903. 
i To produce an alloy of iron containing large proportions of 
phosphorus and manganese, two materials, one rich in 
; manganese and the other in phosi)horus (one of the tw<» 

' containing iron) are smelted together. Another process 

■ coiisist.s iu smelting iron, or an iron ore, containing much 
’ manganese, with a phosphoretic fiux. Sec also the 

preceding abstract, and U.S. Pat. 714,618, Nov. 25, 1902; 
this Journal, 1903, 32. — E. S. 

Steel ; Art of Making . F. K. Young, Ganton, Ohio 

^ .V U.S. Pat. 724,770, April 7, 1903. 

A BATH of molten iron, to which may be added scrap, iron- 
' oxide, and, when necessary, fluxes, is treated with a blast 
which can be made oxidizing, carbf»aising, or neutral at will. 
The direction of the blast may he varajd, accelerated, or 
I retarded as desired. The metiil may be simultaneously 
i skimmed, puddled, and bo converted m»o malleable iron or 
steel.— J. H. C. 

Furnace; Metallurgical and Chemical . C. A. 

Doremui, New York. U.S. Pat. 723,251, March 24, 

1903. 

The furnace consists of a rotating hearth provi led with a 
stationary dome, means for sealing the joint between tKe 
two, and also an inlet and outlets for discharging the 
fluiahed product aad gases formed. The burners are 

1 ) 
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arranged in ihe furnace radially to the axis of rotation, and 
extend over the hearth so as to project the dames upon the 
same. The flames may be rendered oxidizing or reducing 
at vill.—W. 1*. S. 

Ore-Roastiny Furnace. G. 11. Kendall, New York. 

U.S. l^at. 724,942, iSpril 7, 1903. 

A KOASTINQ furnace is described, having a hopper which de- 
livers ore to the uppermost of three superimposed horizontal 
retorts, provided with rotating conveyors and communicating 
with each other at alternately opposite ends, so that the ore 
is caused to take a zig-zag course. A pipe leads downwards 
from the uppermost retort near its mid-length, and a steam j 
blast-pipe discharges directly downward into the verticHl 1 
part of the pipe. — H. 13. 

Ores ; Concentration of . H. F. Campbell, Alelrose, 

Mass. U.S. Fat. 723,362, March 24, 1903. 

Thk ores are heated to redness, v hereby certain constituents 
are rendered parauugneiic. They are then made to pass 
through a magnetic field of a strength inversely proportional 
to the degree of exposure to heat.— J. H. C. 

Ores\ Concentration of . H. F. Campbell, IMelrose, 

Mass. U.S. Fat. 723,363, March 24, 1903. 


Zinc / Treatment of Complex Ores of — , W. C. 

I Wetherill, Canon City, Colo., Assignor to the Smpire 
Zinc Co., Denver. U.S. Pat. 724,637, April 7, 1903. 

i A PROPORTION of iron, sufficient to render any precious 
metals present susceptible to magnetic separation, is added 
to the complex ore ; after mixing an excess of carbon, the 
zinc is distilled off in closed retorts, thereby leaving a 
carbonaceous residue coutainiug iron in intimate associa- 
tion with the precious metals, which, after crushing, can be 
separated by magnetic methods. — J. H. C. 

Alloys. W. ( '. TiJden, Washington, Assignor to J. hovett, 
Martinsburg, W. Va. U.S. Fat. 724,524, April 7, 1903. 

To produce a metallic alloy from a group of metals, one of 
them, other than the most refractory, is fused to form a 
metallic bath ; subsequently the remaining metals are added 
one by one in the inverse order of their fusibility, the bath 
being cooled down before each addition and finally rapidly 
cooled to solidification. — J. H. C. 

Silver; Composition for coating Metal u'ith . 

E. 1). Kendal, Xew York. C.S. Pat. 724,108, March 31, 
1903. 

Tiik composition consists of a salt of silver, a suitable 
thiosulphate and silicious powder, — G. II. K. 


Thk ores are moderately heated for a brief time, whereby 
certain constituents are rendered magnetic and may be 
removed, leaving other constituents, which, after further 
exposure to heat, may be similarly removed. — J. H. C. 

Precious Metals; Apparatus for the E.vtraction of . 

J. 73. De Alzugaray and W. A. Mercer, Assignors to the 
Baxeres Gold Extraction Co., F^td., all of Ijondon, 
England. U.S. Fat. 724,076, March 01, 1903. 

Thb apparatus consists of a lead- lined vessel, capable of 
being closed hermetically, to contain a “ liquid chemical,” 
the vessel being provided with a vertically adjustable air- 
iolet pipe with mechanism for regulating the impregnation 
of the air with the chemical,” and having a gauge-glass 
and an outlet pipe with an inspection glass. See also U.S. 
Fat. 701,002, May 27, 1902 ; and Eng. Pat. 15,541, July 31, 
1901; this Journal, 1902, 803 and 1140.— E. S. 

Copper and Nickel ; Treatment of Ores of . H. G. C. 

Thofehrn, Paris, France, and C. de Saint Seine, Widue.s, 
England. U. S. Fat. 723,500, March 24, 1903. 

Suri-BHEATKi) steam, air, and powdered silica, and if 
uecestary lime, are blown on to the surface of the bath of 
copper ore or matte in a reverberatory furnace. (See 
also Eng. Fat. 10,101 of 1901 ; this Journal, 1902, 862, and 
foregoing U.S. Fat. 723,501.)— J, II. C. 

Copper ; Separating , fro?n Ores. G. D. van 

Arsdale, New York. U.S. Par. 723,949, March 31, 
19C8. 

Solutions containing cupric snlphute, with or without 
“ ferrous or other suitable sulphate,” are saturated with 
sulphur <lioxide, and heated, with or without pressure, iu 
an atmosphere free from oxygen, whereby copper or copper 
compounds are precipitated, which are reserved for sub- 
sequent treatment. The acid liquor, now containing free 
sulphuric acid, is used in the treatment of copper ores, 
whereby copper is dissolved and the original liquor 
regenerated, the process being thus contiuuou.s. — E. S. 

Copper- Leaching Process . G. K . Waterbury, Denver, 

Colo., Assignor to N. W. 73Iethen, A. E. vau Deiisen, 

• C. P. Schu maker, C. F. Davies, and G. D. Nickel. 
U.S. Pat. 724,414, March 81, 1903. 

The pulverised ore is leached in ft tank by the action of 
water, acid, common salt, and manganese dioxide, assisted 
by the introduction of steam, and the pnl|iP^ ftgitated until 
the copper is dissolved. See also this Journal, 1902, 351. 

— G. W.McD. 


Metal ; Process of Coating with . C. E. Munroe, 

Washington, D.C., Assignor to Kuhn Formaldehyde 
Generator Co., Virginia. U.S. Fat. 724,317; IMarch 31. 
1903. 

Thk metallic or other substance to he coated is first 
immersed in a .solution of a compound of the coating 
metal, and then in a solution “ of a compound adapted to 
react upon the compound of the metal to form a crystal- 
line compound,” the body thus coated being theu heated. 
Abestos is coated with finely-divided platiuum by successive 
immersions iu solutions of platinic chloride and of ammonium 
chloride, both of which solutions may be alcoholic. The 
asbestos is subsequently heated. — E. S. 

Solder {for Aluminium'). E. (\ Kice and H. F. Monk, 
Cripple Creek, Col. U.S. Pat. 724.503, April 7, 1903. 

Mkkouhous chloride, 19 parts ; magnesium chloride, 
15 parts; zinc, 12 parts; and cadmium. 9,1 parts, are fused 
with tin. — J. II. C. 

French Patents. 

Steel ; Manufacture of — — . Societe des Aciers 
liomogcnes. Fr. Fat. 324,256, Aug. 9, 1902. 

Thk object of the invention is to abolish the preliminary 
melting of pig in the cupola for the Bessemer i)roces8, by 
carrying it out in the conveFter itself. The annexed figures 



The mclal is introduced when the specially shaped con- 
verter is iu the left hand i^osition, and is melted by the 
heating apparatus, which consists of a fireclay block intro- 
duced at 4, and containing three or more fireclay burners 
of special construction, supplied with petroleum vapour, 
steam, and air under pressure. When the metal is melted, 
the converter is rotated into the right-hand position, and 
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the blowing is carried out as usual. ^ lu certain cases, 
tbanbi to temperaiore and oxidising character of 

the heating flame, blowing may bo unnecessary, the con- 
Tersion into steel occurring during the melting. — J. T 1). 

Steel and Iron ; Manufacture of . B. Talbot and 

P. Gredt. Fr. Pat. 324.44S, Sept. 15, 1902. 

lx the Bessemer process, acid or basic, the converter is not 
emptied after each charge, but part of the afcel,^ and the 
slag (which is capable of taking up mor3 oxide of iron) are 
left in the vessel. The next charge of pig is now added, 
when the contained metalloids react on the slag ; the 
operation is now iintsbed by blowing, the duration of which 
is shorter than if the whole operation were conducted by 
that mrans. In dealing with metal containing phosphoru*, i 
part of the slag is poured off, quicklime is added, and the | 
blowing continued till the end of the operation. Before j 
adding each charge of melted pig, it is advantageous to add 
oxide of iron to the slag. — .1. T. 1). 

Pi[f Iron ; Manufacture of , hit chavtjin^ in separate 

Columns ih? Fuel and the Mixture of Ore and Flux. 
E. Servais. Fr. Pat. .32 l,5‘J 1, Sept. 18, 1902. 

Till: ore and flux are charged into a columnar furnace, 
whicli need not he so liigh as an ordinary blast furnace, 
while the fuel is charged into a neighbouring much shorter 
column, these two columns communicating at their lower ^ 
ends, where they open into the crucible for the reception of 
the molten metal. The fuel is charged tlirough a chamber 
provided with ujjpcr and lower doors, cooled by water- 
circulation, and air is supplied near the bottom of the fuel | 
tower, either by natural draught or by bbist. The tempera- ; 
tare and the reducing nature of the fuel gases appropriate to ; 
the particular operation can be attained by r(‘gulating the | 
dimensions of the fuel tower, the nature of the fuel, and 
the pressure of the blast. The ore, instead of descending a 
vertical tower by its own weight, may be fed mechanically 
along a horizontal tunnel. (See also Eug. Pat. 20,93u of 
1902 ; this Journal. 1903, 301.) -J. T. I). 

Nickel i Fusion of — — Sociote Zucker and TiOvelt ami 
Loeb Co. Fr, I'at. 324,355, Sept. 11, 1902. 

Srii C.-*. Pat. 709,218 of 1902; this Journal, 1902, 1281. 

— J.T.I). 

Metals and Alloj/s ; Production of “> f'om Metallic 

Oxides. iFusion with Aluminium.] F. C. Weber. 
Fr. Pat. 024,534, July 26, 1902. 

Ski; U.S. Pat. 705,727 of 1902 ; this Journal, 1902, 1142. 

— J. T. I). 

Ores ; Apparatus for Roasting , and for Condensation 

of Volatile Products. Metallic Compounds Separation 
Syndicate, Ltd. Fr. Pat. 324,617, Sept. 22, 1902. 

A u.vNOE of furnaces all communicates with a set of 
horizontal flues, tlie whole being built in one block of 
masonry. Each furnace is charged through a hopper, 
closed by an elliptical cone, and provided with a lifting 
apparatus arranged so that the cone can, when necessary, 
be tilted with its major axis vertical, and be lifted com- 
pletely cut of the hopper. The fume travels in opposite 
directions along the successive flues vertically below one 
another, then along these vertically above one another in 
the adjoining tier, and so on. The communicating cham- 
bers at each end of the flues are closed by hinged doors 
provided on the inside with a packing of asbestos or similar 
substance to make a tight joint ; and valves are, if neces- 
sary, inserted between the furnaces and the flues, or between 
successive flues, to iasnre the right direction ofrthe current. 

— J. T. D. 

Aluminium ; Solder for . F. F. ^Millet. 

Fr. Pat. 324,585, Sept. 18, 1902. 

A HARD solder, resisting temperatures such as that required 
for mercurial gilding, and a soft solder, melting at about 
300^^ C., are given. For the hard solder, 2 aUoj^s are 
prepared. A, by melting together 20 parts of alnmminm, 

13 of Silver, 6 of copper; B, ^ melting together 10 parts 
of alomintum and 30 of cadmiom ; then 39 pans of A are 


melted with 40 paits of B, and to the alloy are added 
15 parts of cadmium, 3 of zinc, and 3 of tin. The fusion, of 
II, and of A and B together, must be <‘ffect«d at a tom]^- 
rature not above a dull red heat. The proportions of the 
metah, especially that of zinc, may be varied according to 
the meltiug-point desired. The soft solder Is made by 
melting sine and adding an equal weight of oadmium ; to 
rttisc the melting-point of this there msy ho added a copper- 
aluminium (50:50) alloy in proportions up to 5 per cent, of 
tho total solder. Both of these solders can bo applied 
directly. — J. T. 1). 

XI.-ELECTRO-CHEMISTRY AND 
EliECTRO-METALLURai. 

(.^ .) -KI.ECTROCHEM ISTKY. 

Aluminium Anodes; Theorg of . W. W. Taylor and 

J. K. H. Inglis. i*hil()s. Mag., 6, [b]. *'101 — 1413. Chem. 
Centr,, 1903, 1, [13], 751. 

The authors have investigated the two a:i:ilogous phenomena 
that aluminium is ouly attacked with dilfleulty hy sulphuric 
acid (as compared with hydrochloric acid, &c.) and that 
when used as anode in sulphuric acid or a sulphate solution, 
it offers great resistance to the passage of the current, owing 
to the formation on it of a flim of aluminium hydroxide. 
To a molar (gram molecular-) sohitioa of sulphuric acid iti 
which a platinum spiral served as cathode, and an aluminium 
plate (renewed for each e.v[)eriment) as unude, and which 
only showed a very weak current when connected with a 
12-VoIt battery, small known quantities of solutions of 
potassium chloride, potassium bromide, potassium nitrate, 
potassium thiocyanate, potassium chlorate, and potissium 
acetate were added, wlicreupon a more or less strong 
increase in the current strength was observed. 'I’he authors 
conclude that the film of aluminium hydroxide formed can 
be penetrated by certain ions (II , Cl', Bi ', itc.), but not by 
others (especially SO/', Oil', Al**). Diffusion experi- 
ments with an artiliciully-pioduced film of alaraiuium 
! hyilroxide confirmed this view, rotassium chloride, bro- 
niide, nitrate, chlorate, and thiocyanate diffused rapidly 
! through such a film, potassium acetate more slowly, and 
potassium sidphute only with uitficulty. 

If to a solution of snlphuric acid wliicli, at 85'^ 0., only 
acts slowly on aluminium, potassium chloride be added, the 
velocity of solution of the ahimiaium increases considerably ; 
pijtassiuTn nitrate has a similar effect, but potassiuin bro- 
mile, conlraiy to what might be expected, has no appreciable 
, influence. — A. 8. 

. Klcctrolgsia with Soluble Anodes ; Formation of Prccipi- 

tiles [White Lead], .Soluble with Dijjicalty Ug , and 

the Cause of f-nipolar Conductivity. A. Iscnburg. Zeits. 
f. Elcktrochein., 1903, 9, [15], 27.5—383. 

CoNTiM iNO the work done by Le Blanc and Bindsehcdler 
(this Journal, 1902, 776) on the formation of chrome yedlow, 

I the autVior gives corresponding details of experiments in 
' which lca<i carbonate was produced, as in Luckow’s pro- 
cess (this Joumai, 189.5, 975), by subjecting a icinl anode 
to cdectrolysis in an rlectrolyte containing va-ious propor- 
tions of sodium chlorate and sodium carbonate, carbon 
dioxide being, at the same time, passed through the 
electrolyte. The conclusions arrived at are summarised as 
follows : — 

1. The explanation given by Lj Blanc imd Bindschedlcr 
of the production of certain inorganic compounds by the 

I Luckow process is confirmed. 

2. Of the different arrangements for yielding so-call^ 

1 unipolar currents, the choking-cell or electrolytic valve to 
I which an aluminium anode is employed, is the only one io 

tvhich a considerable condensing action could he detected. 

3. A pure wliite lead can be obtained only when the 

concentration of the carbon dioxide in the electrolyte is 
maiutained within certain fixed limits. , 

4. The numbers given in German Patent 109,97 l,,whi&li 
are at variance with the law of the independence of the 
individual changes of potential in a cell, are proved to W 
erroneous. ~J. 8. 

ft 9 
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Lead \Lead Secondary Batteriee] % The Cathodic Depogi» 

Hon of K. Elhf and F. W. Rixon. Zoits. f. Elek- 

trocbem., 1903, 9| [14], 267^208. 

Whrn flolutioDfl of lead saltg are submitted to electrolysis, the 
lead deposited on the cathode may either assume a bright 
crystalline leafy structure or it may appear in the form of 
spongy micrO'crystalline dull needles. The authors have 
found that the second or spongy modification is produced 
only when the electrolyte contains a plumbic salt In the 
case of lead secondary batteries lead disulpliato is present in 
the electrolyte. Towards the end of the charmng process, 
the average amount of lead disulphate iu the acid was 
found to be 0*14 grin, per litre; while during discharge 
and in the stationary condition, the respective amounts were 
0*07 and 0*17 grm. per litre. — J. S. 

Electric Furnaces j The Efficiency of — . J. W, 

Richards. Trans. Amer. Klectro-Chcm. Soc., 1902, 2, 
51. 

Thk proportion of the heat energy of the electric current 
usefully employed is the efficiency of the furn:u3e. A 
portion may be employed in simply raising the temperature 
of the charge, and a portion also in the chemical or physical 
change. 8iuce the capacity of a furnace is proportional to 
the cube, and its radiating surface proportional to the 
square, of its linear dimensions, the loss of heat due to 
radiation decreases as the linear dimensions increase ; by 
increasing the size of a furnace, the efficiency may be 
raised very greatly on account of this fact aloue. The 
manufacture of carborundum, an example of beating and 
chemical change without fusion, shows a calculated efficiency 
of 76*5 per cent., whilst the process of manufacturing 
calcium carbide, heating with fusion and chemical reaction, 
shows an efficiency of 63 per ceut.— J. W. If. 


Electric AccumuJator Plateef Process of Making . 

J. J. H. Hnnte, Charlton, Assignor to the Acoumulator 
Industries, Ltd., Woking. U.S. Pat. 724,012, March 31, 
1908. 

Po8iTi\'B - POLE plates for accumulators are made as 
follows: — * 

Lead-plates are subjected to the action of oxygen and 
chlorine by passing a current through the plates arranged 
as anodes iu an electrolyte consisting of a solution of an 
alkali sulphate, a metallic chloride, and a permanganate or 
a substance or substances which will cause the formation 
of a metallic permanganate at the anodes, so that a 
compound of lead with oxygen and chlorine is produced. 
The plates covered with this compound are subjected to 
further electrolytic action, to remove all the chlorine, 
leaving a lead core covered with a porous mixture of 
reduced lead and the lower oxides of lead. These plates 
are arranged as anodes in an electrolyte. — T. F. B. 

Insulating Bodies ; Method oj Producing Electric 

H. Biehn, Assignor to Pyrisolith Isolating Material. 
Manufacturing Co., both of Budapest. U.S. Pat. 724,079. 
March 31, 1903. 

Skk Eng. Fat. 10,083 of 1902; this Journal, 1902, 1282. 

* -G. H. K. 

Electric Accumulator, A. Schraidt-Predari, Weimar, 
Germany. U.S. Pat., 724,619, April 7, 1903. 

The negative lead plate is coated with a mixture of lead 
oxide, red lead, calcium hydroxide, alkali thiosulphate and 
a suitable binder, and the positive plate is covered with a 
paste of lead oxide, red lead and porous spongy lead, 
suitably bound together. The electrolyte consists of a 
mixture of sulphuric acid and alkali thiosulphate, iu which 
the plates are immersed after formation. — G. H. K. 


Potassium Chlorate ; Electrolytic Process of Manufac- 
turing—^, Terri.sse. VII., page 553. 

United States Patents. | 

Storage Battery. E. A. Sperry, Assignor to National | 
Battery Co., Cleveland and Jersey City. U.S. Pat. i 
723,327, March 24, 1903. j 

Electrodes for storage batteries are prepared by ** mois- | 
tening finely-divided metallic lead with a dilute solution of ' 
ammonium hydroxide and a neutral liquid, and drying the ; 
mass.” 

Another claim covers the use of ammonium sulphate in 
conjuDction with finely-divided lead in this process. 

— T. F. B. 


Furnace; Electric C. S. Bradley, New York, N.Y. 

U.S. Pat. 723,643, March 24, 1903. 

The furnace consists of a rotating wheel or annulus to 
receive the material under treatment, supported in a frame 
and revolved by gearing, and is composed of a hub portion 
and the annulus, the sides and bottom of which are built up 
of section plates faced with a suitable lining material 
secured thereon. The annulus is closed by lined cover 
plates and suitable means are provided for passing the 
electric current through the charge. — H. F. C. G. 

Insulating Material \^Ebonitine'] ; Process of Manufac- 
turing . V. l)e Karavodine, Paris. U.S. Pat. 

724,882, April 7, 1903. 

See Fr. Pat. 319,264 ; this Journal, 1902, 1539.--M. J. S. 


Storage Battery. E. A. Sperry, Assignor to National | 
Battery (^o., Cleveland and Jersey City. U.S. Pat. 
723,328, March 24, 1903. j 

A COMPOSITION for storage battery elements is prepared ! 
by mixing some active material, such as finely-divided lead, I 
with an alkali salt, a catalytic agent, and a menstruum, and I 
drying the mass. I 

Ammoninm sulphate is also claimed as an ** alkali-metal 
ealt,” and alizarin is claimed as a catalytic agent. — T. F. B. 

Storage Batteries; Manufacture of Envelopes for —, 
E. A. Sperry, Assignor to National Battery Co., 
Cleveland and Jersey City. U.S. Pat. 723,329, March 24, 
1903. 

Vegetable fibre is prepared to form a fabric for envelopes 
for storage batteries by first removing oleaginous and soluble 
starchy matter from the fibre, drying, and nitrating in such 
a manner as to nitrate the carbohydrates, leaving the starchy 
carbohydrates, unacted on. 

The nitration is performed with a mixture of 113*5 parts 
of nitric acid (sp. gr. 1*42) and 150 parts^ sulphnric acid 
(sp. gr. 1*84) at a maximum temperatur^f 78® F. 

After nitration, the fabric is washed, and treated ** with a 
weak solution of nitrobenzol.’ — T. F. B. 


French Patents. 

Boentgen Ray Tubes ; Use of Chromium and Platinized 
Chromium as Infusible Electrodes in — . T. Guilloz. 
Fr. Pat. 323,840, Aug. 23, 1902. 

Discs of chromium (about 2 cm. in diameter by 5 mm. thick) 
or chromium coated with a film of platinum or other 
metal are used as substitutes for tbe platinum anodes in 
Roentgen ray tubes ; these being infusible, allow the 
protracted use of powerful currents, giving thus greater 
intensity to the resulting X rays. — T. F. B. 

Injurious Oases Produced by Electrical Discharges ; 

Absorption of . Soci^te Gebr. Siemens and Co. 

Fr. Pat. 324.052, July 2 1, 1902. 

Oxides of mitrogen, formed by arc lights and other 
electrical discharges, may be absorbed by placing such 
substances as potassium hydroxide, ammonium carbonate, 
and the like in the globe of the lamp. — W. P. S. 

Eliminating Combustible Gaseous ImpuriHes from Gases 
[Electrolytic Oxygen"] ; Process and Apparatus for ■ 

M. Hazafd-Flamand. Fr. Pat. 324,214, Sept. 8, 1902. 

In order to eliminate the hydrogen existing as an impurity 
in electrolytic oxygen, or to remove otW combustible 
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gasM in analugnus cun, the ga* is passed throoKh a tube { 
coDtaioiniar a pladnam spiral which is heated electrically { 
just to dull redness; In this way the impurities are burned, i 
and they are then removed, as, for instance, by condensa* 
tion of the water produced. — H. B. | 

( a)— ELECTRO-M ETALLURG Y. ’ 

Pota$sium; Electroli/lic Preparation of Molten I 

Cawitic Potash. R. Ivorenz aud W. Clark. Zeits. f. I 
Elektrochem., 1903, 9, [14], 269 — 271. j 

Although more difficult to prepare than sodium from ! 
melted caustic soda, potassium can be made by electrolysing 
fused potash under suitable conditions. A sheet iron anode 
6 cm. in width was introduced to a depth of 10 cm. into a 
bath of fused potash. The cathode coosistetl of an iron rod 
3 mm. in diameter, and was surrounded by a magnesite 
collecting chamber. This was made by drilling a 3 mm. 
hole in the bottom of a cylindrical magnesite vessel, 10 cm. 
in height and 2*5 cm. internal diameter, the walls of which 
were 5 mro. in thickness. The iron rod was tiion pissed 
through the hole and the vessel introduced mouth down- 
wards into the fused bath. During the first few minutes a I 
series of explosions occurs in the collecting chamber owing 
to the presence of imprisoned air, but afterwards the elec- 
trolysis proceeds quietly. On passing a current of 13*4 
amp^'^res with an K.M.F. of about 16 volts for 71 minutes, 
15*5grms. of pure potassium were obtained. 'Diis corre- 
sponds to a current efficiency of 58 per cent. 

The authors disagree with the views put forward by Le 
Blanc and Erode (this Journal, 1902, 1401) to explain the 
difficulty in obtaining potassium by electrolysis, and point 
out that the difficulty is really due to the greater vapour 
pressure of potassium, which causes a mtdallic cloud of 
potassium to be produced at the cathode. This cloud 
either dissolves in the fused bath or diffuses to the anode 
when it is then oxidised. The collecting chamber is used 
to prevent the diffusion of the cloud to the anode, and it is 
of more importance to surround the cathode in this way 
than to leave it bare acd surround the anode. The 
magnesite employe#! answered the purpose well, and was 
scarcely attacked by the alkali metal, — J. H. 

Meta<!ic Powders and Compo\iuds ; Electrolytic Method 

for the Preparation of . Klektrol. Anz., 1903,20, 

•143 ; Zeits. f. Elektrochem., 1903, 9, [14], 273. 

The corresponding amalgams arc first prepared by electro- 
lysis, and the mercury subsequently removed by distillation 
in a reducing atmosphere. I’owders prepared in this way 
are very active chemically, iron powder made from iron 
amalgam, being, e.g.^ pyrophoric.' la an oxidising 
atmosphere, several hitherto unknown oxides are said to be 
obtained. — J. S. 

Metals; Advantages in the Etching of , hg the 

Electric Current. A. H. Sirks. Vers. k. Akad. van 
Wetens, 1902--190,3, 217—223 ; through Zeits. f. 
Elektrochem., 1903, 9, [15J, 286. 

According to the author metals are preferably etched by 
causing them to act as anodes during electrolysis. In this 
way dehnite alloys can be isolated which remain as anode 
slime. — J. S. 

Enoush Patent. 

Tin ; Improved Process for Stripping — — , from Tinned 
IroUt Recovering the Respective Metals, and Obtaining 
Nitric Acid as a By-Product. H. W. Hemingway, 
Walthamstow. Eng. Pat. 3759, April 15, 1902. 

Tinned iron scrap is immersed in slightly acidified solution 
of ferric sulphate, and the tin solution obtained is treated 
el^rolytically, an iron anode and a copper cathode 
bring preferably used. To the exhausted ferrous liquor, 
sodium or potassium nitrate and sulphuric acid are added, 
when the liquor can be used as before. When it is desired 
to recover the nitrogen oxider. evolved, the solution containing 
rile alkali nitrate and snlphnrio acid, is heated to about 
170’ F., and the spent ferrous liquor (from the electrolytic 
hatb^ is slowly added, the nitrous gases being collected and 
oxidtsed into nitric a^. In some eases, the scrap nwy be 
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added direct to the sodium nitrate solution with sulphurio 
acid, with recovery of the nitrons gs«os, the dissolved tin 
being then elect roly tieally obtained. Keferonoe is made to 
Eng. Pat. .SISU, May 2, 1900 ; this .louroai, 1901, 868. 

^K. 8. 

United States Patent. 

Electrolytic Deposition ; Composition of Matter for — . 
E. 1). Kendall, New York. U.S. Pat. 724,107, March 31, 
1903. 

J UK composition for preparing an electrolyte to be used 
fur the electro -deposition of gold cousists of a suitable 
aurate and n ferrocyanide, for example, potaitsium aurate 
with a small excess of alkMlUiiutal hydroxi<lc, and a large 
excess of potassium ferrocyanide.— G. H. U. 


XII.-FATS. FATTY OILS. & SOAP. 

Fatty Oils; ('olouv Reactions of . 11. Kreis. 

XXI 1 1., page 67.6. 

Glycerol ; Determination of , in Crude Glycerins. 

J. Lcwkowitsch. XXI II., page 670. 

Enoush Patents. 

Toilet Soap Tablets; Method of Perfuminq — — — , by 
Absorption.** (i. F. Picnic ami F. W. Warwick, 
London. Kug. Pat. 8828, April 10, 1902. 

A riEci: of highly-scented material, such as an amulet, is 
placed in the centre of the tablet.— C'. A. M. 

Soap; ^Hygienic] Manufacture of . M. Zud'g, 

Malmi), Sweden. Kng. Pat. 27,889, Dec. 17, 1902. 
Claim is made for the addition to the soap of, say, 8 to 
12 per cent, of Swedish wood-tar alone or in conjunction 
with carbolic acid (0*1 to 0 4 per cent.)— -U. A. M. 

United States Patems. 

Fats; Method of Purifying . (!. Frcseniiis, Offen- 

bach o/.M., Germany. II.S. Pat 722,832, March 17, 1908. 

Skk Eng. Pat. 19,171 of 1902 ; this Journal, 1903, 102. 

— C. A. M. 

Separating Naphtha from Oil / Apparatus for — 

E. R. Kdson, Cleveland, Ohio. U.S. Pat, 723,849, 
March 31, 1903. 

A GLosKi) lank, having a vapour outlet at the top and 
cootaiiitng two longitudinal nerics of hollow plates, 'i'he 
plates oi cacli senes are placed one above the other and 
slope gently downwards, so that a section of the tank 
would show two opposed zig-zag systems. A heating fluid 
is admitted into the hollow plates. The oil to he treated is 
delivered on to the upper side of the two top plates, flows 
down on to the upper .side of the next two plates below, 
and so on, to the outlet at the bottom of the tank. — H, B. 

Oils f Process of Solidifying and Toughening . J. B. 

Scaoimell and K. A. Muskett, London. U.S. Pat. 724,613, 
April 7; 1903. 

See Eng. Pat. 21,229 of Oct. 23, 1901; this Journal, 
1902, 1461.— C. A. M. 

French Patents. 

Fish Waste or other Material ; Apparatus for Extracting 
Oil from — — . E. R. Edson. Fr. Pat. 328,995, 
Aug. 26, 1902. 

Seh U.S, Pat. 707,565 of Aug. 26, 1902 ; this Journal, 1902, 
1238.— C. A. M. 

Fish Waste, Garbage, ^c.; Piccess and Apparatus for 

Extracting Oil from . K. 11. Iklaon. Fr. Pat. 

828,996, Aug, 20, 1902. 

SiK UmS. Pat. 707,666 — 7 of Aug. 26, 1902 ( thU Journal 
1902, 1238.- C. A. M. 



[Uayjl5,im 


m JOUBNAL OP THB SOCaaBTT OF OHlBMlCh||> INpTOTBY. 


Fah of Animal and Vegetable Origin ; Treatment of — 
H. BoQvier. Fr. Tat 824,058, Aug. 5, 1902. 

A PROCRSS of purifying fats, fatty acids, stearine, or waxes, 
first by treatment with neutral salts, e g., sodium cbl<mde 
or nitrate to remove imparities; then with an oxidising 
agent, e.g.^ nitric acid, a peroxide or a bichromate, to 
bleach the oil and effect further purification ; and lastly, 
with a reducing agent to eliminate all traces of the oxidising 
lagent.— C. A. M. 

. lln-PIGMENTS, PAINTS: RESINS, 
VARNISHES: INDIA-RUBBER. Etc. 

(.4.)— pigments, paints. 

Electrolysis with Soluble Anodes ; Formation of Pre- 
cipitates soluble with difficulty [ White Lead'\ by , 

and the. Cause of Unipolar Conductivity. A. Isenburg. 
X[. A., page 559. 

English Patent. 

Paint ; Composition for Base of . W. W. Hrasington. 
Marietta, Oluo, U.S.A. Eng. Pat. 1582, Jnn. 22, 1903. 

See U.S. Pat. 713,846 of Nov. 18, 1902; this Journal, 
1902, 1541.— C. A. M. 

United States Patents. 

Pigment, and Process of making same. W. .T. Armbrustcr, 
St. Louis, Mo., U.S.A. I’.S. Pat. 724,234, March 31, 
1903. 

A MIXTURE of barium carbonate and zinc hydroxide 
obtained by mixing solutions of barium hydroxide, an 
alkali carbonate, and a salt (chloride) of zinc. — M. J, S. 

Pigments ; Process of making . W. J. Armbrustcr, 

St. liouis, Mo., U.S.A. U.S. Pat. 724,235, .March 31, 
1903. 

The process consists in adding an alkali hydroxide to a 
soluble zinc salt (sulphate), then a soluble barium salt 
(iulphide), and culciniug the resulting precipitate. Com- 
pare U.S. Pats. 719,073 aud 719,415; this Joiirnal, 1903, 
218 and 307. — M. J. S, 

Fukncii Patent. 

[iMmpr Black.'] Black Pigments ; Manufacture of . 

D. J. Ogilvy, Fr. Pat. 623,886, July 29, 1902. 

See U.S. Pat. 706,001, 1902; this Journal, 1902, 1084. 

— K. L. J. 

(^.)— KESINS, VARNISHES. 

Drying of Linseed Oil; Influence of Atmospheric Mois^ 

ture upon . W. Lipport, Zeils. uuge *v. Chem., 

. 1^03,16, [16], 36.'). 

This is a continuation, dealing with oils containing lead as 
the only drier, of the amlioi’s previous article (this Journal. 
19p0, 358) ; the samples investigated having been prepared 
by Lippert himself in 1897 (this Journal 1898, 675), and 
' having been kept out of contact with air in well closed 
vesfels all the time. 

In general it may be sai<l that lead oils are less affected 
than manganese oils by the hygrometiie condition of the 
atmosphere; but, irrespective of the amount of lead in 
them, they have a tendency to dry, or to become super- 
ficially dry, belter in dry air than in moist. Lead oils 
certainly do not dry bettor in damp air as Wegcr seems to 
believe (this Journal 1898, 360). It is interesting to notice 
that both lead oils and manganese oils frequently exhibit 
a diminution in drying power, more particularly when the 
proportion of either metal present is large. When a 
manganese oil behaves in this fashion, its drying properties 
may be restored by mixing it with a lead oil. This explains 
why mangano-lead oils are preferrc^^fhi the arts, for,’ 
apparently, oils containing both siccative metals are free 
from the property referred to. The true cause of this 
peculiarity remains to be sought. Linseed *)il heavily 


; loaded with lead only tends to yield a leathery skin when 
> dry ; a dried manganese oil is hsurder and more brittle. 

— F. H. L. 

Ekousr Patent. 

Varniehdike Substance; An improved , applicable as 

a Vehicle for Colours or os a Coating Substance. Karl 
Zachow, Berlin. F.ng. Pat. 18,355, Aug 20, 1902. 

Fifty parts of petroleum are boiled with six parts of glde 
until the sc'im is of a brownish tint ; the liquid is filtered, 
aud, whilst it is at a suitable temperature, 25 parts of rosin 
are dissolved in it. — 'M. J. S. 

Oil Compound for use as a Substitute for Linseed Oil and 
the like. E. Pfestroff and J. E. Gijlon, Frankfort a/M., 
(Jermany. Eng. Pat. 18,893, Aug. 21, 1902. 

A fatty od, such as poppy, sesame or nut oil, is incor- 
porated with petroleum, colophony, mastic, turpentine, and 
camphor, with or without the mldition of a metallic drier, 
e.g.. manganese borate, or litharge. The use of beosine, 
benzol, and formalin as constituents is also claimed. 

— C. A. M. 

United JItates Patent. 

Varnish ; Composition for removing — — . J. E. Miller, 
Monroeton, Fa., U.S.A. U.S. Pat. 725,002, April .7, 
1903. 

A MIXTURE of three parts of alcohol, two of amyl acetate, 
one of acetone, and one of butyric ether. — M. J. S. 

1 French Patents. 

Oil to replace Linseed Oil ; Manufacture of — — . 

VV. A. Smith. Fr. Pat. 823,776, Aug. 14, 1902. 

! See U.S. Pat. 708,178, of Sept. 2, 1902 ; this Journal, 1902, 
1238.— C. A. M. 

Varnish ; M anufactnre of . K. Zachow. 

Fr. Pat. 323,820, Aug. 19, 1902. 

Petroleum and strong glue (10 per cent.) are heated 
together and the fluid is tilterecl, and colophony (about 5o 
per cent.) is then added. (See foregoing Eng. Fat. 18,355.) 

— U. L. J. 

Linoleum with a Wood or Cloth-like StrnctuTe. 

L. W. Secser. Fr. Put. 323, «36, Aug. 19, 1902. 

In order to obtain linoleum which has a wood or cloth-like 
structure throughout, the materials to be used are mixed 
into a homogcneou.s mass whilst warm, are then cooled and 
laid upon a ba.sal fabric, the surface of which instead of 
being smooth, has projections, corrugations, nnd other 
irregularities formed upon it. When the. whole is com- 
pressed at un elevated temperature, these irregularities 
produce a flow-like structure in the linoleum-mass. 

-R. L. J. 

(C.)— INDIA-RUBBER, &c. 

Rubber Analysis; Use of Chloral Hydrate in , 

C. O. Weber, XXIIL, page 576. 

English Patents. 

UM/cani.sa/ion of Rubber ; Impts. in or relating to . 

C. H. Gray, Silvertown. Eng. Pat. 2939, Feb. 7, 1903. 

A heated or vulcanising drum is rotatably mounted on a 
frame and an adjustable pressure roll is made to bear against 
this drum. A travelling band supported by three rollers 
surrounds a portion of the drum, and is made to press 
against it by passing betwetm the prersure-roll and the 
drum. The latter is heated by steam or other means, and 
cun be shaped and grooved to produce different designs. 
The rubber, prepared for vulcanisation, is fed qn to tke^ 
travelling band, and carried by it between the drum and the 
pressure-roll, being thus moulded and vulcanised simul- 
taneously. Modified forms of the apparatus provide firstly, 
a jacket so that both sides of the material may be heated, 
aud Heoondly, arrangements to briqg the material back again 
over the drum. — J. K. B. . . / ..i 
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G^Perc^ O- 

FnP»t.SS7,928. April 17. X89fl. , 

Sbk Kng. P.t. 8041, AprU IT. 1899 ; thU Journal. 1899. , 

treatment with aiilphites is conducted at tempem- 
tu^ hiffW than lOOO c/by means of iaereared pressure , 
(a— 10 atmospheres). — K L. J. | 

XIV.— TANNING: LEATHER. GLUE. SIZE. 

Tannic and Tinctorial Erirachi 

A. K. PeyrussoD, Limoges. Ptance. tng^ "'2“ ' 

Feb. 2. 1903. Uiicler Internat. Lonv., Feb. 8, IJi 
Skb Kr. Pat. 318, .123, Peb.8. 1903; thi. Journal, 1903, 

1462, and 1903, 219.— K. L. J. j 

i 

Knolish Patents. j 

Leather, Artificial and i 

don From J. Christensen and N. > . Henckti, i^open 
hagen. Eng. Pat. 27,041, Dec, 8. 1902. ! 

The mould, carv(‘d or otherwise on i 

sheet of fabric, such as linen ; layers of paper, coate , 

both sides with a hardening paste are built into or on to i 
S a fiuM Thcet of fabric is added, and the whole ^pressed 
S?he mould until the desired ahape mg .s 

obtained A suitable hardening paste has the following 

:l‘^:Uion^ glue CH-41 purts) dissolt^d - -mr - , 
ground potatoes (3-6 parts), rye flout (6-10 arts) aii , 
Lilcd together. The .tried structure is ‘ f i 

tnl of starch and glue, an.l tlien varnished. gildeJ. <>r , 
otherwise finished on the laee-side.— U. L. d . 

Gelatin I Manufacture of — . \V. and .L G. 

Flowerdcn, both of Midlothian. Kng. I at. .0,800, bept. 

24, 1902. 

PiNELT-Divnien pelt, refuse, or other 

terial, is placed in a modified hydro.cxtnietur or «« ' 

machine, and dissolved by means ot 

hot vater. the solution being eoutiniioiisly 'hseb^-Kt'K ^ 

Artificial Horn and Similar Suhslann;-, 

_1_. L. Lederer. Oborptalz, Germany. Kiig. 1 at. 
7088, March 22, 1902. 

.SKU Pr. Pat. 319,724, 1903 ; this Journal, 1902^550. ^ 

United States Patent. I 

Elastic Alhuminate and Albununate-cuntaimng * ; 

jj„,Me A. V. H. F. C. Clauson-Kaas, Copen- ^ 

bugon. U.S. Pat. 724,810, April 7, 1903. j 

llvunoxiDKS of those metals which do not eongulate albii- . 
minous compounds, such as those of iron and aluminium, 
with or without glue, and a Haccharatc are mixed with th , 
albuminous materials. As iiii al«ef““^« “ ."“i..®* ’ 

metal may be used, and the hydroxide liberated b> suiiablo 

means. — H. L. J. 

Fuench Patert.s. 

Gelatin and Glue, Extraction ^Tr hem 

Hilbert and the Dayerische. Actien-Geaellschaft f. Cbem. 
u. Lttudwirths. Chem. Fabrik. Fr. Pat. 324,432, Aug. 
20, 1902. 

See Eng. Pat. 18.042 of 1902 ; this Journal, 

Elastic Horny Substances iCettdose 

tinn of - . I4. Lederer. Addition, dated Aug. 22, 

4903, w Fr.Pat. 819,724. March 18. 1902. (bee this 
Journal, 1902, 1550.) 

Horst substances are prepared by dissolying ^llulose 
iwetote in phenol, chloral hydrate, or 

with or without afUition of turpentine, camphor, Aft., or 
metolUo salts or oxides. 


For iostanoe. 25 parts of acetone are added to a 
t rtea oellalose acetate in four parti of phenol, an 1 

tUrniitlw spread on a glsis plate and allowed 


XV.^MANHRES. Etc. 

mroso hacterium , Culture f 

Proc. Uoy. Soc.. I9l», 71, [4<8]. 3.18. 

Ci tTDRESof the nitroso-bactcrium were obtained by in. 

Luiating Winogradsky’s ammonia '“ouHt 

iD*r one per 1,000 of ammonium sulphate, one per l.ooii oi 

potassium phosphate, and one per 100 

bouute), with small quantities (0 2 ^ ^ 

kinds of soil. 'I'hc solutions were kept 

ordinary temperatures. ** 

to commence, and was complete in another week or ‘ o* 

S growth was indicated by the con^rsum of « 
ammonia into nitrons acid, 
of diphenylamme in sulphuric acid. 1 be c? 
was also able to grow in a solution ““"“'""'P 
monium sulphate and ,,otassium phos|)haUv * ^ 
produced nitrate, but could not develop f*"*; , 

’ Kxperimenls with the baetenum m itrescnce of pqitom, 

bc^broth. and urea, indieatel the ability to crow in pte- 
I senee of organic siib.stanees, contrary to Winogradsky • 
i smtement The bacterium was isolated from a variety of 
j media by plate cultures, and sub-cultures 4l’'''ufj’''“ 
geuerally able to convert aiiimouin into nitrous acid. IJ®" « 
filrauthor infers that there is only one species of the 
bacterium, and not two uiorpliologically similar, ’ 

Sse ammonia, and cul.ivable -'y 
! the other with no oxi.li.«ing power, bat able to glow ou 

i ^'^Tbr^ol'lowh'g facts were iiidicateil as a result of tbo 
! auttVsISriments: (1) .V l-'-f > 

, the bacterium can be obtained , VIVtUc 

! months in Winoaradsky s aminonia Rolutmn. (2) iuc 

' rro^-bacteriumwill prow iu this solution •“ i;~'\ "f 

i optriinic matter. (3) The iiitroso bactenum will gion, not 
; oSy ou silica j.lly, but also in any ordinary orgumo 
f luedium.— T. \\ D. 

Superphosphate Mauufartur e ; X^I 

amount oj Acid requind fot • . ^ . , 

page 574. 

* ^ Enolisu Patent. 

1 Saccharine SolutioJis ; Vi ovens of Trvalmvnt of ^ ,./br 

the ^ of Nitruijcnons Mathrs and rutassiun. 

koducts rich In Fcrf.ilisiny Ehuneuts and 
rarrying out the Process A. Vasseux. Kng. l.d. 

: 15,236, July 8, 1903. \1 L, page oG4. 

XVL-SUQAR, STARCH. GHM. Etc. 

I Suaar Worhs ; Use of Alnminate of Barium m . 

■ ^ K. Renibcrt. Hull, do l Assoc. des Gj'""' ^ 

: Disl., 1903, 20, [9J. 747—755 and [9], 963-971. 

' Bxui. M aliiiuinatc having been 

soften boiler feed-water, the author was led to try its eHcct 
. ontetremt juice a. a purifying agent. '«'« “'““'“X" 
barium is oLined ns a frit in powder 
fiO per cent, of AU )., Ball at 40 francs per 100 kilos. A 
solution is made to 4-8 Baume, which contains 40 (T™*- 
the reagent per litre. Stronger solutions may be 
are noTstabre. and in any case the best 

.with fresh solutions. As an example of the punflcation 
pffprted the following may Ruftice : — o . on 

The purity waa increased from 89-50 to 90 9l. uuiy a 
truPM nf hliriuffl remained in noliition. • j. t 

furttet development of its application ooMisto in 
electrolysing juice to which aluminate of banuinKwh^a 
tddSC when Lore favourable results are obtained than by 
electrolysis alone. — L. J. de W . 
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Green Syrups f Treainient of — , in Nymhury by the 

CzapikowskUKarlik Method. K. AndrHkand V. Stan^. 
Z«i(8. Zuckeriud. B&hmen. 1903, 27 , [7]» 421—486. 

An inveBtigation of the Cxapikowski-Karlik method of 
desaccharifyiDg Byrups baB led to the following results : 
The syrupB treated had the apparent purity 78 — 81, and 
after dilation and sulphuring, the colour was less intense, 
but the purity was only inappreciably raised. The liquors 
and the sand could be completely extracted without apprc> 
ciable loss and without bacterial decomposition of any kind ; 
the suspended solid matter in the filtered syrup was extremely 
small m amount. After filtration, the sulphured syrup was 
boiled for 80— >36 hours in a Karifk-Czapikowski crystallising 
apparatus, having a rotating heating arrangenieDt,with a beat- 
ing surface of 30 pq. ui., until the density 98 — 94® Balling was 
attained ; after this, and while still in the vacuum, the syrup 
was diluted with about 9 per cent, of molasses to make it 
lun off more readily. Since the mats is kept well stirred, 
and the height of the liquid above the heating surface is 
small, the whole is kept at a uniform temperature, and no 
superheating tnkes place, a condition of great importance for 
the quality of the “ Fuilinasse.’* The colour of the second 
product sugar obtained was extraordinarily light, being only 
18—24 units on Stammer’s scale per 100 grms. of dry sub- 
stance; the grain was uniform, the yield 50 — S2 per cent, 
oi the second Fttllmasse,” and the yield 85—86. T‘ho 
quotient of the residual eyrup varied from about 63 at the 
beginning to about 65 at the end of the season. The 
molasses amounted to 1*4 per cent, of the weight of the 
beets worked. — T. II. 1*. 

! 

Carbonating ; Double and Triple . K. Andrlik. 

Bull, de TArsoc. des Cliim. de Suer, ct de Dist., 1903, 
20 , [2], 922—932. 

After a full examination of the juices, syrups, scums, iScc., 
both on a large scale, and from laboratory experiments, the 
author concludes that the difference in purification effected 
by double carbonating, and that by the triple carbonating 
of Karlik lies within experimental errors, and is much 
smaller than has been hitherto fupposed. 

As regards appearance and colour, the syrup)8 and 
inussccuites, and even the sugars obtained by Karlik’s 
process are incontestably of superior quality to those 
obtained by double carbonating. — L. »J. de W. 

Maasecuites [Sugar] / Miring , by Compressed Air, 

Kbrhardt. Bull, de TAssoc. des Chim. do Suer, et de 
Dist, 1903, 20 , [9], 984 — 985. From Dcutsch. 
Zuckeriud., 1902, [52], 2015. 

During the crystallisation without movement of iiiasse- 
ruites of low products, the crystals accumulate at the 
bottom of the tanks, and the author claims that the syrup 
in the upper part is purer than that in contact with the 
sugar. Various mechanical arrangements have been pro- 
osed for mixing the crystallising raassecuite. The author 
as tried compressed air injected into perforated pipes 
placed at the bottom of the tanks. He has devised an 
easily portable apparatus to serve for an entiie plant. The 
massecuite is mixed in eviry direction in five minutes 
throughout a tank, even when a deposit of crystals has 
already formed. There is no mixing for the first day or 
two until crystals have formed; then there is mixing 
every 12, 6, and 3 hours as the crystallisation becomes 
more complete. Under these conditions the massecuite 
remains very fluid, and is easily removed from the tanks 
to the contrifiigals by a mvntrjus or a pump. 

There is no diminution of alkalinity or production of 
invert sugar. With air at 0*3 atmosphere used for four 
weeks, the alkalinity was still (I’lH. Every three hours, 

1 • 5 to 2 cubic metres of air are required for a total of 
1,000 quintals. 

Zscheye has not found any difference of quotient in the 
syrups from the upper and lower parts of the tanks of low 
products. According to him, the author'e^rocess allows of 
an easier extraction tf the massecuite, whilst by mixing, 
the crystals are brought into contact with tbe mother liqoor, 
thus favouring crystallisation. — L. J. de W. 


Amino- Aetdsf Behaviour of Ammontum Salta of , m 

Aqueous or Sugar Solutions on Heating, K. Andrlik. 
Zeits. Zuckerind. BOhmen, 1903, 27, [7], 437—445. 

The author’s researches lead to the following results : — 
When boiled, solutions of the ammonium salts of aspartic 
and glutaminic acids, tyrosine and leucine, either with or 
without sugar, lose ammonia, the first two only partially, 
hut the last two completely. If the solutions are alkaline 
to phenolphthalein, they become acid on boiling, the acidity 
increasing with the amount of evaporation. The acid- 
reacting ammonium salts of aspartic and glutaminic acids, 
on toiling, bring about inversion of sugar solutions, the 
amount of change increasing with the concentration. When 
evaporated under reduced pressure, solutions of tbe alkaline 
ammonium salts of aspartic and glutaminic acids lose 
ammonia, but only slight inversion of sugar is produced 
owing to the low temperature. The ammonium salts of 
tyrosine and leucine only bring about a small amount of 
inversion in sugar solutions, although they completely lose 
their ammonia. The acidity of beet juices, which in some 
years lose their alkalinity on evaporation, is to be explained 
by the presence of ammonium salts of amino-acids; these 
lose ammonia, yielding an acid-reacting ammonium salt 
which causes decomposition of the saccharose. — T. H. P. 

Erqubh Patents. 

Sugars ; Method of Rapidly Refining White . 

J. Uobin-Langlois, Paris. Eng. Pat. 8685, April 14, 

1902. 

See Fr. Pat. 310,368 ; this Journal, 1902, 59.— J. F. B. 

Saccharine Solutions ; Process of T'reatment of ^ for 

the Production of Niiroyenous Matters and Potassium 
Products rich in FertUisiny Elements and Means for 
Carrying out the Process, A. Vas^eux, Belgium. Eng. 
Pat. 15,266, July 8, 1902. 

In this process the low wines of molasses or other saccharine 
t-olutions are treated with sulphuric nod to convert the 
potassium present into sulphate, or with aminonium eul- 
phate which yields also recoverable ammonium salts. The 
potassium sulphate crystallises out when the concentration 
is great enough, and is separated by filtration or centri- 
fugalising ; by using filter - presses, nri J washing the 
suiphate lirtt with the weak solution of a preceding opera- 
tion, and finally with a solution saturated with potassium 
sulphate, a saleable product is directly obtained. In order 
to obtain the nitrogenous manure, the residual liquor, after 
separation of the potassium sulphate, is best dried in a closed 
cylindrical apparatus, which permits of the recovery of the 
distillable products. — T. 11. P. 

United States Patents. 

Sugar ; Electro- Endosmotic Process of Extracting — . 
B. Schwerin, Berlin. U.S. Pat. 723,928, March 31, 

1903. 

See Eng. Pat. 8,086, 1901 ; this Journal, 1902, 556; also 
Fr. Pat. 309,792 ; this Journal, 1902, 59.— J. F. B. 

Sugar Solutions ; Process of Boiling — . H. Claaseii, 
Dormagen, Germany. H.S. Put. 723,990, March 3U 
1903. 

Tiif supersaturatioD during boiling of saccharine juices, 
especially thick or concentrated juices, is controlled by 
keeping up a systematically varying supersaturation, em- 
pirically determined, according to the purity of the sacc^- 
line solution, establishing a decrease in supersaturation 
after the formation of grain, followed by a systematic 
increase in the supersaturation preparatory to boiling off, 
according to the dropping purity of the mother syrup. 

— J. F. B. 

French Patents. 

Sugar Solutions $ Process for the Treatment of . 

F. Nowak. Fr. Pat., 321,014, Aug. 27, 1902. 

Claim is made for the treatment of sugar solutions so as 
to obtain massecuites easy to clear an^ yielding white 
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tugmr, chtractcrised by the addition, to refinery or other 
jnicei*, beforo filtration, of a mixture ccmposod of an 
extract of peat and normal calcium tulphite. — T. U. V. 

Syrup [5iayrtr] ; Apparatus for the Heating and Con- 

tinuoHs Feeding of in t'acuum Apparatus in the 

Manufacture of Sugar in Crystals. Utake, Barclay, 
and Co. Fr. Tat. 823,716, July 17, 1U02. 

Claim is made for : (1) A tubular receiver heated by steam 
or other fluid and placed between the sugar li<|Uor reser- 
voir and ih^j vacuum appiua us in p’aiit for producing 



with ft vacuum meter and n thermometer. A modification 
of the Apparatus is also described in which the tubey and 
the valve k are suppressed. — 1'. H. P. 

Filtering Mr Fia [^one-CAar] ; Process for JtegenercUing 

. T. Lesvicki. Fr. Pat. 324,632, Sept. 2l>, 1902. 

The organic impurities, which collect in filtering media, 
such as the Iwjue-char of sugar refineries, are destroyed by 
fenneiitatioD by means of artifleial cultures of bacteria 
suitable for the purpose. It is tmt necessary to remove 
the ehur from the filtering vesselt) ; fermentation is stert^ 
in situ by rnning into the filter some diffusion lupior in 
wliich the desired organisms are in active growth Where 
posMhle it is desirable to employ aerobic bacteria and to 
inject air into the filter during fermentation. Purification 
is effected in a few hours, and the filtering medium may 
theu be washed and sterilised if necessary.— J . F. B. 

First Runnings Sugar ; Process for Obtaining Ba 

8o(*i6tc Aitonvuie de hi KaiUnerie Nouvello IVAubervii- 
hers. Fr. Pat. 324,144, Sept. 1, 1902. 

Claims are made for : (1) A process in which the boiling 
of tlio syruii is replace<l by an evaporation which bring 
the syrup to a density of 42 — 4^ 11., and by which, fuel 
and lalmur are economised and the yield increased ; (3) 
A process for obtaining only one kind of crystals, con- 
sisting in remelting the grain iu an apparatus iu which it 
can be mixed and snbse({uenily coolisl. The figure repre- 
sents a special uppamtus for carrying out these processes t 
j S is the filtered syrup tank, A the concentrator provido<l 
j with a steam valve v and a vacuum valve p, P a pump 
! for pumping out the finished syrup furnished, as also the 
I tubes through which the supersaturated syrupcirculates, with 
i a double jacket containing cither boiling water or steam, 
i M is a douhle jacketed orystalliscr, I) a mixer and dis- 
tributor of massecuites, c a pipe for conveying the hot 




steam, d the regulating valve, e tbo condensed water tube, 
g the leed-valvc for the syrup, A the overflow pipe which 
siphons the liquor from A into C and A the valve for 
rt^ating the degree of vaenum in A; instead of the 
vacuum-tobe.; and the valve A being connected with the 
air-space of the vacuum vessel, they may be directly united 
with the vacunm-pnmp. The feed-veesel is aleo provided 


clalree with which the massecnitei are alwaye dUnted 
before centrifugalising in T, and C a barometrio condenser. 

-T. FI. IV 




LHay U. 18 ( 0 . 


56» JOTJBNAL OF THB SOOUBTT OF OHIMIOAL INDUSTBY. 


Papevt Millhoardt fee . ; Manufacture of — — from 
Baifasse and other Vegetable lief use. M. Lopez de la 
Camara aud F. Kobledano K^ana. Fr. Pat. 324,599^ 
SJopt. 18, 1902. XIX., page 569. 

XVn;-BREWING. WINES. SPIRITS. Etc. 

Yeasts [Mycoderma a and b] obtained from Pressed 

Distillery Yeast / Two Mycodermic . W. Henne- 

berg, Woch. f. Brau., 1908, 20 , 137—139, 178—180. 

The author has studied two mycodermic yeasts which 
occur in pressed yeasts. They preseut certain morpho> 
logical differences but physiologically they are almost 
identical. They are best detected and isolated by digesting 
the yeast in the pressed condition at a temperature of 34"^ C. ; 
after two or three days the colonies of mycodermic yeasts 
attain the size of a pin’s head. They grow best at 38° C. , 
but at this temperature the pressed yeast generally liqui6es 
too rapidly. Together with the colonies of these yeasts, 
colonies of a species of Oidium frequently appear aud 
finally overgrow the former. 

These mycodermic yeasts are killed by heating for five 
minutes at 60° — 61° C. They ferment only glucose and 
fructose to any considerable extent, but have a slight action 
upon galactose and still less upon maltose and dextrin. They 
secre^ glycogen in small quantities. During their activity, 
especially in presence of alcohol, a distinct odour of ethyl 
acetate is developed. In glucose solutions at 38° ( both 
yeasts produce alcohol to a maximum extent of about 
3*7 per cent. They withstand the presence of alcohol 
well up to \ \ per cent, and they brinir about the oxida- 
tion of alcohol to carbon dioxide and water with some 
rapidity. As they originally occur in distillery mashes 
containing lactic acid, they grow well in presence of this 
acid in solutions containing up to about .5 per cent. The 
lactic' acid is used up fairly rapidly during their growth, 
especially at 38° C. They also oxidise acetic acid, but do 
not grow in presence of more than about 0*45 per cent, of 
this acid. Kxperiments with mixtures of these m}co- 
dermio yeasts with cultivated aistillery yeasts, in the propor» 
tion of 1 : 10,000, showed that the former developed but 
•lightly, aud their presence had no appreciable effect on 
the growth and attenuative power of the culture yeast, j’he 
fact of their presence in practice, however, in any con- 
siderable degree may be taken as an indication that the 
yeast has become infected, A third variety, Mycodetma c 
has also l^un met with, shoM iug slightly different properties 
aud growing best at a temperature of 29° C.— J. F. 11. 

Barley during Malting ; Changes Effected in the Nitro- 
genous Bodies of . H, E. Evans. J, Fed. Inst. 

Brewing, 1903, Q, [2], 175—190. (Compare this 
Journal, 1901, 82.'5.) 

The losses which occur in the steep, amount to about 
0*277 per cent, of total organic matter, calculated on the 
original barley, of which 0*043 per cent, are albuminoids. 


Experiments are recorded on Warwieksiiire barley of 
' inferior quality, daily determinations having been carried 
; out, from the time of steeping to that of the curing of 
I the malt, of the moisture, diastatic capacity, extract, soluble 
unooagulable albuminoids, percentage of total solids fer- 
I mented (attenuation), and percentage of soluble albnmi- 
I noids removed by the yeast during fermentation, identical 
! conditions being observed in masbiog and fermenting the 
worts. Diagrams are piveo illustrating the development 
j of the uncoagulable albuminoids, and the percentage 
1 of these which is removable by the yeast, the difference 
being expressed as permanent ” albuminoids relatively 
unavailable for yeast nutrition. The total soluble ulbuim- 
noids of the malt show a steady increase up to the 13th 
day on the floor, the previous highest point being reached 
on the day after sprinkling (fourth day on floor) ; a slight 
decrease is shown during the kilning process. The propor- 
tion of albuminoids removable by fermentation shows greater 
variations ; the albuminoids of the barley are practically • 
unavailable as yeast food, but even during the steep a con- 
siderable proportion of these are rendered available, rising to 
a maximum on the fourth day on the floor, when the greatest 
intensity of growth occurs. From that time a gradual 
fall is noted with a rapid decrease as curing ^gins 
(temperature 120° F.). The total soluble albuminoids 
calculated on the dry extract show some variations at first, 
j and then remain constant until the kilning process, when 
i the increased temperature causes a sudden rise followed by 
I a sharp fall. The “ permanent ” albuminoids, calculated 
I on the dry extract, show the same irregularity at first, with 
a maximum on the second day on ftoor, then becoming 
practically constant. It would appear that the reserve 
albumin of this sample of barley becomes split up on 
: germination into two series of ])roducts, about 50 per cent. 

I being available as yeast food and 50 per cent, not available, 
i about 16*5 per cent, of the former, however, appear to be 
destroyed during kilning. 

j liy special experiments it is shown that if the ger- 
I miuation after the fourth day be carried out Avitbout 
! access of air, the percentage of soluble albuminoids and the 
j proportion of the “ available ” albuminoids are reduced, 

I showing that oxygen is necessary for the development of 
i the proteolytic enzyme as well as of the diastase. The 
' author’s stvnlies lead to the conclusion that the value 
I of a malt should be deduced from the proportion of the 
' total soluble albuminoids which is available for yeast 
■ nutrition, in connection with the degree of attenuation ; 
a large pioportion of permanent” albuminoids may 
indicate a tendency to gluten turbidity and other faults, 
lu the folloAviiig table malts of various origins are com- 
pared ; — 

The large differences in the prices of these malts are 
: not accounted for by the differences in extract, the values 
I depend rather on the quality of the extracts, favouring 
: stability, flavour, brilliancy, &c. 

As a provisional basis of classification, malls which show 
65 per cent, attenuation and 5() per cent, of removable 


Extract per cent 

(Total albuminoids 
On dry malt -J Removable „ 
(Permanent „ 

Per cent, of total ( Removable. . , . 

albuminoids I Permanent. . . , 
Attenuation per cent. 


1. 

1 2. ! 

3. 

4.. 

6. j 

0. 

7. 

English 

1 Eiiffiish 

English 

EiiKlish 

j Foreign 

Foreign 

English 

inferior. 

j high dried. i 

1 

g(H»d. j 

inferioi. 

medium, i 

j 

best. 1 

inferior. 

69*2 

71*1 

72*2 

72*9 

j 70*0 

71*9 

7*2*2 

2*85 

2*47 

3*:ii 

a *87 

2*02 j 

35*S5 

3*20 

1*1H 

0*92 

1*62 

1*40 

rii 1 

t 1*30 

: 1*.00 

1*72 

l-W 

1*69 

1-97 

1*51 ’ 

i 1*5,5 

2*20 

:W7 

.37*5 

48*9 

41*5 

•43*0 

1 45*6 

82*0 

60-.3 

62*5 

.'^1*1 

58*5 

r8i*4 

.54*5 

07*0 

r>«*8 

59*6 

(U*4 

62*7 

07-3 

1 00*0 

49*4 


albuminoids might be classed as good, those showing i 
' 60 per cent, attenuation and 15 per cent, of removable 
albuminoidi^ as medium, and those showing less than 
55 per cenjt. attenuation, and 40 per cent, of removable 
albuminoids as inferior. — J. F. B. 

Caramelisation of Mall and Beer Wort ; Piymomenaof . 

E. Prior. Zeits. angew. Chem., 1908, U, £18], 293— 227. 

In caramelising beer wort under a pressure of two and a j 
half atmospheres, the maximum of i^vonrable results is 


attained in two hours, an extension of heating merely 
furnishing an increased proportion of furfural and bitter, 
empyreumatic substances, without deepening the colour to a 
corresponding degree. A considerable amount of glucose 
is formed during the reaction, and the acidity increases 
proportionately with the depth of colour. 

In an endeavour to identify the caramel-forming wort 
constituent, washed grains and also 5 per cent, solutioua of 
saccharose, glnoose, fructose, erythrodextrln, Rchroodextrih» 
I., 11., and III., and a 10 per cent, solution of maltose, 
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wen heated sepmteljr. Farfhral ^ detected in the 
pcodneti, bat < no appreotable oarameltMtion wm obtained; 
and negative rcaallB abo attended the experimeaits repeated 
with 0* 16 per eent of laotio acid and a qnaotity of primary 
potaMinm phoephate correiponding to 11 per cent, of 
decinormal alkali ; nor did the addition of albumin, peptone, 
and albumose effect any change. On the other hand, 
•aecharified potato starch under the same treatment, 
furnished a considerable amount of acid and furfural, and 
assumed a deep brown coloration, acoora|mnied by the 
precipitation of a brown substance ; though in presence of 
the above proportion of lactic acid, these changes ceased to 
be manifested. 

From these results, the author concludes that the caramel- 
forming substance in wort is a degradation product of 
starch, probably identical with Ling and Baker’s third 
malto-4extria (achroodextrin IV.), the conversion into 
caramel being accompanied by the formation of bodies 
allied to or identical with humus a\ib8tanGc.H or humus 
acids. The preventive influence of lactic acid is attributed 
to the hydrolysis of achroodextrin IV. into glucose, tbotigh 
in ordinary worts the amount of acid is too small to have 
any appreciable effect. The same phenomena occur to a 
smaller extent in the caramelisation of malt. — C. S. 

RevUirenient of Alcohol Ivj Wood as the Raw Material in 
Vinegar Manufacture, Behrend. Zeits. .spiritusind., 

190.3,26, [16], 16.',. 

In criticising the statement made by O. N. Witt in a lecture 
on the development of chemical industry in the last 
century, that the distillation of wood offers a cheap means 
for the manufacture of (>thyl alcohol, acetone and acetic 
acid, the author points out that wood-vinegar is <iuite 
unfitted for use as food and cau never replace alcohol- 
vinegar for this purpose. Further, acetic acid as sold to 
the public has a couccotration of about 80 per cent., and is, 
of course, highly poisonous. The fermentation-vinegar 
industry is steadily increasing, although not to so great an 
extent as would have been the case if the distillation of 
wood had not been introduced as a method for muuii- 
facturing acetic acid. — T. H. F. 

StiTs ; Relative Economy of Intermittent and Continuous 

,for ISmall Distillers. Goslich. Zeits. f. Spiritusind., 

26 , [17], 173. 

Thk cost of working a steam-heated pot still is compared 
with that for a continuous still in the case of a small 
distillery, distilling two tuns of wash of 1,0.70 litres capacity 
each per day fora season of 200 working days. 

The cost of working an intermittc^it still for the season in 
estimated at about 91t» marks, whilst that for a oontinuouN 
still is conipated at .'540 marks, showing a difference in 
favour of the continuous system of 370 marks. The causes 
of this saving lie mainly in the lower consumption of steam, 
shorter working hours, and less water and labour. The 
prime cost of a continuous still of thi.s capacity is 
3,623 marks, whilst that of an intermittent still is 
2,318 marks, a difference of I, .303 marks, which, however, 
is saved in about three and a half years. — J. F, B. 

Alcohol in Sptrit.Sf Liquors, and Fruit Syrups ; Deter- 
minnlion of . Fr. Zetzsche. XXllI,, page 576, 

English Patent. 

Spirits, or the like ; Apparatus for the Distillation of . 

F. Meyer, London. From J. W. Meyer and J. W. 
Arbuckle, both of Trinidad. Eng. Pat, 4218, Feb. 23, 
1903. 

In the body of a distilling apparatus is situated a rotatory 
sprinkler, consisting of a cup-shaped vessel, into which the 
liquid to be distilled is delivered. Two or more arms 
radiate from the bottom of the cap, and are perforated 
throughout theiic length. Through these rotating arms the 
liquor is distribated' upon a steam-drum situated below and 
fitted with a series of vertical tubes, heated externally, 
through which the liquor trickles in a thinvtlip^ .behig 
discharged at the battojii.^iJ. F. B. 


FaBNcii Patents. 

Bretotre' Mash and Similar Mirturts ; Appurofas for 
Sepwraling tho Solid and Ciquid ComstitntUs qf — 
r V. Lapp. Fr. Pat. 324,379, Sept, 12, 1908. 

' She Eng. Pat. 20,079, 1902 ; this Journal, 190.3, 618. 

—J. F. B. 

De.rtrin {Achroodextrin) and Alcohol ( TrmUrnent of 
Peat, Lichens, and Moss for the Commercial Mnnufae^ 

ture of . O. Keynaud. Fr. Pat. 32.3,781, July 23, 

1902. 

. Ski: Eng. Put. 17,506, 1902; this .lournal, 1902, 1290. 

— T. H. P. 

; Alcohol [/rom (Chicory'] ; Manufacture of — . — . M. 
i Dromuin. Fr. Put. 324,199, Si'pt. .5, 1903. 

( kiiroitv-uooT is sliced up and submitted to a pmceii of 
j diffasion Nimilur to that employed in the beetroot sugar 
I industry. The diffusion juice is then fermented and 
^ distilled, whilst the spent slices are dried and roasted as a 
substitute for coffee. It is stated that, owing to the 
I removal of acrid principles during the diffusion, the roasted 
j chicory is of superior qUiUity.— J. I*'. B. 
i 

I Denaturing Alcohol; Pi'oress fbv . O. Hsche. 

Second addition, ihited Sept. 10, 1902, to Kf. Pat. 

! 320,592. April 22, 1902. (See alko this Journal, 1908, 

! 108 and 434.) 

! CoAi.-TAit is mixed with an equal volume of 95 per cent. 

! alcohol ; a certain quantity of wat(T is then added to the 
I alcoholic solution, from which a light oil of dark colour is 
; precipitated. This light coal-tar oil haa an industrial value, 

' whilst the aqjoous-alcoholic residue on distillation yields 
I the alcoholic solution of coal-tar oils suitable for deuaturiug 
I spirits. — J. F. B. 

Wines and other Beverages ; Preservation of — . K. Barop 
; and C. Barou. Fr. Pat. 324,373, Sept. 12, 1902. 

, Winks and other beverages are preserved in vessels by a 
! superficial protective layer of oil, mineral wax, or paralHo. 

1 Vaseline oil, white or pale-coloiirefi, is preferably employed, 

. — J. F. B. 

; Wine, Beer, and other Alcoholic or Saccharine Liquids f 
Process and Apparatus for the Concentration of — , hy 
Freezing and Frarfional Liquefaction. K. Monti, 
j Fr. Pat. 324,474, Sept. 12, 1902. 

I Wink, beer, and other alcoholic or saecharino liquors aro 
j frozen, and the blocks are placed in insulated oolumui or 
pipes of about 6 fr. ui height. The liquid which runs off 
' as the mass melts has a temperature which is lower tbo 
higher the concentration, and the meliiug-point is taken ns 
an index of the concentration. I’he frozen mass is, there- 
I fore, systematically melted hy treating it first with the 
I original liquid previously cooled to its freezing-point and 
j subsequently with liquors more and more dilute 'from a 
j previous operation likewise cooled to their freezing-))oints. 

I The residual ice is used for cooling these wasbing-hquors. 
i In this inauiier, concentrated liquors containing up to 
I 35 per cent, of ah'ohol and 00 per cent, of sugar can be 
j obtained. — J. F. B. 

i XVIII.-P00DS: SANITATION; WATEE 
PURIFICATION. & mSINPBCTANTS. 

I (.1.)— FOODS. 

j Cheddar Cheese {[^American'] ; Contribution to th» 

Chemistry of , L. L. Van Slyke and K. B. Hart. 

Amer. Chem. Jour., 1903, 29, 371—385. 

' Fabanvclkin was found as a commcm constituent of all 
the cheeses examined. In young cheeec; lour and a-baH 
months old, the three basic products, ]y8atStie, faJatk|ine, 
and lyeine, were present, whilst In cheese 16 
tetrametbyleoediamine (putresclne) anl lysine, were fonild; 
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Arginine could not be sfparsted in cither case. There I 
appears to be good evideooe that, in the checse-ripening 
process, there is a gradual conversion of primary into 
secoiKlary amino compounds^ and that the changing davonr 
of cheese as^ it ages is due to increasing quantities of 
secondary ^ino compounds. A high ammonia content it 
a characteristic of cliecse ripened at ordinary temperatures. 
In cheese ripened in cold storage, only small amonnts of 
ammonia are fonned, and the flavour is very mild. .Mere 
traces of putresciue, cadaverine, or ammonia do not account 
for abnormal sharpness or other unpleasant quality in the 
cheese, but it must be home in mind that they gradually 
accumulate and impart their peculiar flavours to the cheese. 
Hydrogen forms a part of the gas in those cheeses 
technically known ss “ gassy,” and may be regarded ns an 
agent easily capable of favouring the early formation of 
putreiciue, cadaverine, and ammonia. — W. I*. S. 

English Patents. 

T ea E rlract; Production of a Pure Soluble . J. Poger, 

London, and M. K. llamber, Colombo, Ceylon. Eng. 
Pat. 7744, April 2, 1902. 

Tea leaves ^ are extracted with boiling water, and the hot 
extract subjected to centrifugal action. The clear solution 
drawn from the centre of the drum is cooled to about 
33*^ F., aoil again passed through a centrifugal separator. 
The solution is then evaporated and mixed with the dried 
separated matters ttrform a powder.-r-W. P. 8. 

Maize or other Vegetable ^^uhstanccft ; Nutritious Product 

from . K. Douard and H. l.abb^, both of Paris. 

Eng. Pat. 8876, April 16, 1902. 

See Fr. Pat. 320,027, 1902; this Journal, 1902, 1548. 

-W. P. S. 

Pood and other Perishable Organic Substances j Process 

for Sterilising . C, C. L. G. Hudde, Copenhagen. 

Eng. Pat. 10,903, May 12, 1902. 

Ske Fr. Pat. 321,039, 1902 ; this Journal, 1903, 1.59. 

— W. P.S. 

United States Patents. 

Concentrating Solutions} Process of — — . [Milk, ^r.] 
A, GtLrber, Wflrzburg, Germany. U.S. Pat. 723,152, 
March 17, 1903. 

The temperature of the solution is lowered to the freezing 
point, and the solid portion separated from the liquid by 
centrifugal action in a suitable machine. For producing 
condensed milk, the cream is removed, and the milk 
alternately frozen and thawed to remove the watery 
portion; finally the cream is added to the concentrated 
portion. — J. W. H. 

Milh-Powder / Process of Producing — . H. V. Dunham, 
New York. U.S. Pat. 723,254, March 24, 1903. 

Milk is heated to 200'’ F., then rapidly cooled, condensed 
at a tomperature of 110° F. to a density of 98 ° D., mixed 
with an equal quantity of prepared milk-powder, and finally 
completely dried and powder^.— W. P. S. 

French Patents. 

Gluten on d Analogous Products ; Desiccating . L. A, 

Morel. Addition, dated Aug. 8, 1902, to Fr. Pat. 
296,751, Feb. 1, 1900. 

Details are given of a cylindrical vacuum oven in which 
the top and body of the oven form one piece, which drops 
on to the base (making a single annular air-tigbt joint), 
and is lifted therefrom by means of balance-weights. On 
the base are supported tiers of drying-trays, where the 
nEiaterial to be dried is spread in shallow layers. — K. L. J. 

Cottonned Meal, ; Manufacture of . F. M. Pratt. 
Fr. Pat. 323,819, Aug. 19, «fD2. 

Claix is made for the introduction, in the deodorising of 
cottonseed meal and similar materials, for the ezposnre of 
the material to the action of heat In a chamber untii it 


! reaches a temperature sufficiently high to prevent the con> 
densation of steam, which is subsequently admitted while 
the material it continually stirred. Arrangements are 
provided for closing the heating chamber and for removing 
the steam by aspiration. An apparatus for carryiug out 
the process is described and claimed. — ^T. H. P. 

Milk } Apparatus for Mixing . A. Gaulin. Fr. Pat, 
323,875, July 16, 1902. 

The milk is heated to 85° C., filtered, and forced by a 
pump between two elastic surfaces pressed one against the 
other, in order to break up any solid particles of fat or 
casein. — W. P. 8. 

Oleaginous Compound [Lard Substitute'], C. Adams. 
Fr. Pat. 324,484, Sept. 16, 1902. 

See U.S. Pat. 709,291 of Sept. 16, 1902 ; this Journal, 1902, 
1291.— C. A. M. 

Alcohol [from Ch'icory] ; Manufacture of . N. A, 

Dromain. Fr. Pat. 324,199, Sept. 5, 1902, XVIl.^ 
page 567. 

(B.)— SANITATION; WATER PURIFICATION. 
English Patents. 

Furnace for the Combustion of Organic Materials and the 
like [Refuse Destructor]. ‘ E. Willshear, Loudon. Eng. 
Pat. 9974, April 30, 1902. 

Tub furnace is of the vertical hopper type, the refuse being 
burned in the combustion chamber proper, and the incom 
bustible residues discharged iu a fluid state into a suitable 
i*eceptacle below it. The hopper at the top of the furnace 
is cut off from the combustion chamber by a water-cooled 
door, and the upper part of the furnace is surrounded by 
a wind-box, which supplies heated air to another wind-box 
surrounding the lower part of the furnace, and delivering 
the heated air to the combustion chamber through a series, 
of openings in the furnace walls. Instead of surrounding 
each separate furnace with a lower wind-box, this may be 
extended round a series of furnaces. Suitable exits are 
provided for the waste gases. — H. F. C. G. 

Foul Vapours; Apparatus for Disposing of . R. 

Haddau, London. From E. R. Edson, Cleveland, Ohio, 
U.S. A. Eng. Pat. 25,960, Nov. 25, 1902. 

See U.S. Pat. 714,165, 1902; this Journal, 1903, 41. 

— W. P. S. 

French Patents. 

Sewage and Water ; Precipitant for Use in the Purifica- 
tion of . J. M. Lallemand aud A. Goutierre. Fr.. 

Pat. 323,900, Aug. 14, 1902. 

A pRKCiriTANT for organic matter is obtained by mixing 
syrupy phosphoric acid, dry clay, zinc sulphide, calciam 
sulphate, and magnesium sulphate. — W. P. S. 

Sewage; Biological Process for the Purification of — , 
H. C. Werner and F. 1^. Candy. Fr. Pat. 824,826, 
Sept. 10, 1902. 

Matter, rich in aerobic bacteria, such as the residue 
deposited on filter beds by effluents, is added to the sewage> 
which then passes on to the filter. Channels are provided 
at the bottom of the filter to prevent a stagnant filtrate 
collecting. (See also Eng. Pat. 517, 1901 ; this Journal,. 
1902, 133.)— W. P. S. 

(C.)— DISINFECTANTS. 

Trees and Vines ; Means for Destroying Insects on, and 
Removing the Bark from Living — . C. Boll4, Man- 
ohester. From R. Flemming, Prettin, Germany. Eng. 
Pat. 6439, March 17, 1909. 

A COMPOSITION is claimed consisting of carboHneum, 1 to 
10 parts, and milk of lime, 1 to 19 parts. — W. P. S. 

Soap [J^ptentc] ; Mamfacture of — -i—. M. Ya^. 
Eng. Pat 27,889, Dec. 17, 1902, XII., page 561. 
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XII.-PAPEE. PASTBBOABD. Etc. 

C$llvJoid^Hk€ itfojjff ; JPrepnreUion of ■ ' ^ Rbcimsche 
Quomii- u. CelluloidfAbrlk, Ger. 140,855, Jan. 14, 
1902. Zeita, angetr. Cb^m., 1905, 16> [15]» 

Olucosb, levuloae and lactose, when heated under etrong 
prepAure with nitrocellulose, increase the solubility of the 
latter to such an extent that they esn bo substituted for 
part of the camphor in the preparation of celluloid. ^ The 
eugars mentioned are superior to the substances previously 
used as substitutes for camphor, by reason of thsir greater 
stability. — A. S. 

English Patents. 


Fiiawkenti^ Skeett, or Film* from Ce//idcse ; Man^aeture 

of . C. H. Steam, Westminster, and F. T. Woodley, 

1 Plamstead. U.S. Pat. 735,016, April 7, 1908. 

j Xanthatb of oelluloso, isolated from crude tIscosc, is dis. 
: solved in an alkaline solution (caustic alkali being suitable) 

’ and allowed to stand some time at an approximately 
constant temperature. The rosultinj^ product is formed 
into sheets, &c., and treated in a precipitating acid batb. 

— T. F. B. 

FHEKOig PaTXNTS. 

! Paper, Millboard, ; Manufacture of ,/rosi Bagasse 

I and other Vegetable Refuse, M. Lt>pe» de la Camara and 
1 F. Uoblcdano Egana. Fr. Pat. 324,599, Sept. 18, 1902. 


Resin Size} Manufacture of , F. Arledter, Har- 

burg/a/E., Germany, and II. Arledter, Garston, England, 
Eng. Pat. 17,077, Aug. 1, 1902. (Under Interuat. Conv., 
Jan. 25, 1902.) 


Oil or fat is mixed with molten resin, the mixture is filtered, 
an ammonium salt (chloride or carbonate) and sodium 
carbonate are added in sufficient quantity to produce partial 
sapouification, and the mixture is agitated in contact with 
carbon dioxide gas so that the resulting compound contains 
free ansaponifiod resin, free alkali, and ammonium resinate. 


Casein Compound [for Paper ManufactnreYt Improved 

U. W. James, Loudon. From the Casern (Jompuny , 

New York, U.S.A, Eng.Pat. 28,257, Dec. 22, 1902. 

A RKAiui.Y soluble caseiu compound is obtained by mixing 
commercial casein (100 parts), a soluble oxalate (2 parts), 
and a powdered alkaline solvent such as borax (15 parts). 
This forms a thin and easily llowing solution in water 
(2^- parts). 

The claim is for the oonibiuation of casein with oxnKites 
in solution. — H. L. J. w 

Casein Solution [for Paper Manufacture, ^c.]. W. A, 
Hall, New York. Eng. Pat. 2919, Feb. 7, 1903. 

Caskin, obtained from milk by precipitation with hydro- 
chloric acid, is mixed with sodium phosphate (10—15 per 
cent > and water (1—3 parts by weight), a thin solution 
being tfms obtained. — U. L. J, 


' Si! 0 AR- 0 ANB bagasse, or tho refute from sorghum, maixo, 
reeds, or other vegetable matter, is submerged in a solution 
I of cauttic soda containing 10 per (’ent. of soda oaloulatod on 
i the raw material to be treated. The temperature at which 
I the bagasse is introduced into the solution should be 60° C.. 

I at which temperature a vigorous reaction ooours. The 
' material is thus treuteil for a period of from 45 to 60 
' minutes, according to its condition ; tho mass is then 
I removed, wawhed and bleached, either with sulphurous aoid 
j or bleaching powder. — J. F. B. 

j Celluloid Incomlmslihie ; New Method of Manufacture for 

making . J. Schmer'oer and L. Moruno. Fr. Pst. 

324,121, Aug. 30, 1902. 

I A i*HODi;(.rr, very similar to celluloid, but not possessing its 
! high inflammability, is obtained by employing combinations 
I of nitrocellulose and acetyl cellulos**, mixed by tho aid of 
I solvents common to both substances. 

J 'file process may consist, for instance, in adding a solution 
j of 40 — 60 kilos, of camphor in .50 to 60 kilos, of ethyl or 
' methyl alcohol or acetone to 100 kilos, of nitrocellulose, 
; and allowing the mixture to stand for 24 — 18 hours. A 
, mixture of 100 kilos, of acetyl cellnloie with 40 —CO grms. 
I of methyl alcohol or acetone (or a mixture of the two) 
I which has also stood 24 — 48 hours, is incorporated with the 
I first mixture and treated in the umul manner. 

I Nitrobenzene may be added to tho second mixture, and 
I is ali:o said to reduce tho intlammiibility of the resalting 
compound.— T. F. H. 


Draining Liquids from Solids [ Wood Pulp, <Jt.] j Appa^ 
ratus for Separating or — — . C. S. Wheelwright, Bristol, 
K. 1., and J. T. Fiske, jun., Pascoag, K.I, Eng. Pat. 
25GO, Feb. 3, 1903. 

Sek U.S. Pat. 719,541 of 1903 ; this* Journal, 1903, 288. 

— K. A. 

Cork, Corkwood and the like} Substitute for and 

Process for Producing the same, E. P. Smith, AI. L. 
Morrison, and G. F. fi^hindler, Chattanooga, Tennessee. 
Eng. Pat. 25,324, Nov. 18, 1902. 

Wood pulp and “ corns tock”-pith are diiintegrated and 
mixed with a warm solution of equal parts of gelatin and 
glycerin in four or five parts of water; the excess of 
moisture is then expressed, and while still warm, tho mass 
is coagulated, with a water solution of formaldehytle, and 
moulded into the forms desired.— J. W. H. 

Cellulose Filaments, Sheets, or Films; Manufacture if . 

C. H. Steam, Westminster, and F. T.AYoodley, Plumstead. 
Eng. Pat. 2529, Jan 31, 1902. 

Skk U.S. Pat. 725,016 of 1903. (See next column.) 

— T. F. B. 

United Statis Patents. 

Cellulose Films or Filaments ; Preparing — . F. and A. 
Lehner, Zurich, U.S. Pat. 724,020, Mareh 81, 1903. 

Viscose solutions are injected in thin streams into salphnrio 
acid, and the resulting product is wound and desulphurised by 
treatment with a ** sulphide hydrate,’’ sulphide, or bisulphite 
of an alkali or alkaline earth \ the product is then wished 
and dried —T.F.B. 


IX-PINJi CHEMICALS, ALKALOIDS. 
ESSENCES, AND EKTBACTS. 

Cinchona Succirubra ; De Vrifs Liquid Extract of^-^, 

J. Wariu. J. Pharm. Chim., 17, [7], 311—316. 

For the preparation of the liquid extract of red cinchona 
bark, official in tho Dutch PharmacoiKcla as “china 
liquida,” De Vrij at firist advocated extraction by per- 
colation with an aqueous menstruum containing a little 
glycerin and two mols. of hydrochloric acid for each mol. 
of total alkaloids present in the bark, on the assumption 
that these dibasic alkaloids were removed in the form 
of hydrochlorides. It was found, however, that with an 
aqueous menstruum containing acid in this proportion, only 
half the alkaloids were removed. It was then discovered 
that tho bases were not extracted as hydrochlorides but 
as cinchotannates, merely by tho solvent action of the 
hydrochloric acid, and that to obtain complete exhaustion 
of the bark, it was necessary to employ four mols. of acid for 
each mol. of total alkaloid present. De Vrij concentrated the 
acid percolates by evaporation on the water-bath, but Giles 
advocated evaporation in vacuo, to avoi<l oxidation of the 
cinchotannic acid by exposure to the air, and tho Utter 
modification was adopted iu the Dutch PharmacopceU 
(Pharm. Bat., Siipp.. 1891, 49). 

The author shows that this last elaboration is unnecesstry, 
and even harmful ; since the extract evaporated in vacuo 
has a slightly lower content both of extractives and alkaloids* 
^00 grmy. of suocirabra bark, containing 4*805 per cent of 
total Mkaloi^, were extracted with the prescribed aqueous 
hydrochloric acid and glycerin menstroum. The p^ooUte 
obtsined was divided ioto two equal parts. One portion was 
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evaporate<l to the prescribed weight in an oven at a tempera- 
turenot exceediM TO® C. Tbit mtd the ep. gr. 1 *091 ; g^ve 
27* 9 per cent, of extractive, dried on the water-bath, and 
contained 4*019 per cent, of total alkaloids; The other 
portion was evaporated in a flask, tn vacuo i it had the 
tp. gr. 1*085, gave 27 03 per cent, of extractive, and con- 
tained 4 584 per cent, of total alkaloids. The product of 
evaporation in vacuo is therefore slightly inferior to that 
obtained by concentration, at the given temperature, in the 
air.— J. O. B. 

Ephedrine, Archiv. 240, ^^1* l*harm J., 1908, 

70, [1709], 454. 

£pbkpki:4K, C 8nft.CH2.CH(NH.CH3),CHaOH, was iso- 
lated from Ephedra vulgaris in 1878 by Nagai. Merck 
found that the plant contains, besides ephedrine, another 
isomeric base, pseudo-ephedrine, 

. CH(OH) .CH(NH .CHj,) .CII3. 

Ephedrine hydrochloride gives a mono-acetyl derivative on 
acetylation. With benzoyl chloride the free base gives a 
di-benzoyl compound which melts at 1 1.5“^ — 116® C. With 
methyl iodide, it gives two derivatives, methylepbedrine, 
<-wH, 4(CH8)NO, and the methiodido of metbyl-ephedrine, 
from which the quaternary base, C9Hjo(OH)N(CH3)30II, is 
liberated on treatment with moist silver oxide. The platinum- 
ephedrine hydrochloride, (CjflHi3^'O.HCl)2.PtCl4, has the 
melting point 186® C., after being dried at 100® C. — A. S. 


sp. gr., 0*8503; and - 18®*2'. It did not yield a 

nitrosocUoride. 

Camphene was concluded to be present in the fraction 
boiling at 160®— 167° C., whilst dij^ntene was identified in 
jthe terpene fractions of higher boiling point. In addition 
to a small amount of the methyl ester of aotbranilic acid, 
the authors state that there Is also a basic substance of 
characteristic odonr in the oil. 

The presence of linalool, gerauiol, and their acetic esters 
in petit-grain oil has been frequently recorded, and the 
authors have also identified free terpineol in the fraction 
boiling at 88® — 93® C., under a pressure of 8 mm. Geranyl 
acetate was isolated in approximately pure condition from 
the fraction boiling at 109® C., under a pressure of 8 mm., 
and having sp. gr. 0*9178; a„ ** -f l®*tJ^; and saponifica- 
tion value, 266 (= 93*4 per cent, of geranyl acetate). 

Linalool was identified by the formation of its 
crystalline phenylurethane (m. pt., 65® C.). The linalool 
fraction (2—3 grms.) was mixed with the calcnlated 
quantity of phenyl isocyanate, and left for a week in a 
closed vessel. It was then distilled with steam, and the 
residue extracted with boiling petroleum spirit 10 remove 
the crystalline compound from the nearly insoluble 
diphenylurea. The phenylurethane, which has the formula 
C1-FI2362N, is regarded by the authors as characteristic of 
the presence of linalool. The following table gives the 
characteristics of the different linalools from which they 
have prepared it : — 


Ncr'oli and Petit - grain ,* Essential Oils of . 

H. Walbaum and O. Iltithig. J. prakt. Chem., 1903, 
67. [7], 815-32.5. 

JSeroU Oil*. — The oil examined by the authors was of 
French origin, and had the following characteristics : — 
Sp, gr. at 15° C., 0*8772 ; on « + 3®*28'; and saponi- 
fication value, 44 * 4. By fractional distillation of 2 kilos, 
of the oil in vacuo at a pressure of 10 — 11 mm., tho 
following terpenes, &c., were isolaleil : — (1) l~Pinene (about 
10 grms.) boiling at 160®— 167° and having specific 

gravity at 15° (J., 0*8592, and rotation Op « — 18° *38'. 

It yielded a pinene nitrosochlorido (in. pt., 103® C.) and a 
pioene nitrolbcnzylamiue (m. pt., 122® — 123® O.). (2) 
hCamphene (about 10 grms.), boiling at 168® — 170® C., and 
having ■= — 12®* 42'. On treatment with glacial acetic 
acid and sulphuric acid, this fraction yielded isobornyl 
acetate, which on saponification gave crystals (m. pt.,195° C). 
having tho odour of isoborncol. (3) Dipentene with 
b. pt. 175*'— 179® C.; sp. gr. 0*8581 ; and Op -= - 1 ’ 

This yielded a tetrabromide ineltiog at 1S5® C. (4) ! 
Decyl aldehyde, which was separated from the fraction of 
the oil boiling between 70® and 82® C. at 7 — 8 mm. 
pressure. (5) Phenylacetic acid from the fraction boiling 
between 83® and 97° C. After re-crystallisation from hot 
water, this melted at 76®— 77® C. (6) Benzoic avid hy 

saponification of tho dihtillation residue. (7) d’ Terpineol 
(m. pt., above 33° C.), which was separated from the 
fraction boiling at 215®— 220® C., and having a specific 
gravity of 0*912 at 15® C. (8) ULinalool (b. pt., 199— 
200® G„ sp. gr. 0*8714; on = - 7®*5r), which was 
present both in the fi-ee state and as an ester. 

indole, found by Hesse and Zeitschel, could not be 
identified with certainty. The tests for linalyl acetate and 
geraniol found in neroli oil by Tiemann and Semraler 
(Ber., 1898, 26, 2711) were not repeated. In the authors* 
opinion the presence of the methyl ester of anthranilic acid 
is of primary importance for the odour. 

Petit -grain Oil — The specimen of Paraguay oil 
examined had the following characteristics Sp. gr., 
0*8912 at 15® C. ; a" “ - 00*36'; and saponification 
value, 125 (»* 47*25 per cent, of esters as linalyl and 
geranyl acetates). It began to boil at 157® C. under the 
ordinary pressure, and the first drops of the distillate gave 
a cherry-red colour with pine shavings and hydrochloric 
acid, pointing to the presence of a pyrrol derivative. The 
fraction boiling at 157°— 166° C- gave tWurfui-al reaction 
on the addition of aniline hydrochloride. After distillation 
over sodium, the fraction, which still had an odour of 
pinene, had the following constants : — B. pt, 160°— 167® C. ; 


HoUin« Point 
Linalool from j utonliimry 
; jires^surc. 


Spccillc 
Gravity 
at C. 


ai>. 


aielting 
Point of t ho 
Ihionyl- 
uretharie. 


P<*lit*ii:rain oil 

°C. 

2110 

0*.S71*i 

_ 

.3-" 14' ; 

°c. 

6.5 

Xcroli oil : 

190-200 

0*8714 

— 

7'" .51' 1 

65 

Jiituilo<M)il«^ . . i 

10(5—100 

0*87 IT) 

— 

14" 7'i 

65—66 

('onaiuh'!* oil . 

107—100 

i 0*8(587 

4- 

1*2 ’ 51' i 

65 

CJeraniol : 

107-100 

0*87 1-0 

± 

0'-^ 

66-61. 


Geraniol itself does not give a solid phenylurethane. 

-C. A. M. 

Peppermint Oil : A New Adulterant, C. T. Bennett. 

Chem. and Druggist, 1903, 02 , [!21l], 591. 

The author recently examined a sample of peppermint oil, 
w'hich, in general appearance, odour, and taste, showed no 
abnormal features, but, on examination, was found to 
contain at least 15 per cent, of purified “ acetine,” a 
mixture of the three acetic esters of glycerin. The sample 
had only a slight yellow colour, and a fairly strong odour 
of peppermint. Its physical and chemical characters were 
different from those of pure peppermint oil ; they were as 
follows: — Sp. gr. at 15® C., 0*964; optical rotation in 
lOO-mm. tube, — 15°; esters (as menthyl acetate), 

71*2 per cent.; esters after acetylation, 53*1 per cent.; 
refnictive index at 20° (L, 1*4581. The oil was soluble in 
two volumes of 70 per cent, alcohol, but on the addition 
of more alcohol, turbidity was produced and, ultimately, 
oily drops floated to the surface. When the oil wa4 
distilled under ordinary pressure, the distilled portion wa& 
soluble without opalescence in four volumes of 70 per cent, 
alcohol, and had the following characters : Sp. gr., 0*936 ; 
opiical rotation, — 16°; and refractive index, 1 *4590. 
The residue was also soluble in 70 per cent, alcohol ; it had 
the following characters: Sp. gr., 1*147 ; refractive index, 

1 *4450 ; saponification value, 633 * 0, and b. pt., about 250® C. 
Samples of the adulterated oil and of pure oil were distilled 
under reduced pressure (22 mm.) ; 7 fractions (6 of 12^ per 
cent, each and one of 6 per cent, in the case of the adulterated 
oil, and 7 of 12 J per cent, each in the case of the pure oil) 
were collected. In the ease of the pure oil no portion bad' 
a specific gavity of more than 0*962, while in the ease of 
the adulterated oil, the spepifio gravities of fractious 4, 5, 
and 6 were distinctly higb^ than the corresponding frac- 
tions of the pure oil, and thp residue had a specific gravity 
of 1 • 147 and a much lower refractive* index than that of 
any normal oonstilueht of peppermint oil.— A, S, 
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Carana Ehmi from Protium Cartinn, A. Tschircb and 
O. Saal. Arch, der Pbarm.» 241, [2]« 1'*^— 


peroontagc composition of Carana cleml derived from , 
curuHUf indigenous to Xorthern Braxil* is found lo j 
5 :-~Aravrin» 20—25 per cent. ; essential oil, 10 per cent. ; ; 
ocareleiinic acid, cent.; carelemmic acid, ; 

8 per cent.; carelemisic acid, 10 per : 

ent. ; resene, 30—35 per cent., with impurities 12 — 15 per 
BDt., and a probable trace of bryoidin. 

Of the resin acids isocureleminic acid is removed by i 
ijuking out the ethereal solution of the resins wiih amino- 1 
ium carlioiiate solution. It melts at ^5 C. After its 
enioval, shaking out with 1 percent, sodium hydroxide ! 
olutiou removes carelemiuic acid, and carelemisic acid. ' 
:he essential oil is obtained by steam distillation as a i 
■ellow, fragrant liquid, recalling the odour of a mixture I 
>f diH, fennel, and lemon oils. On fractionation, a colour- . 
sss pleiiiaiit-smelling fraction distils between I TO — ! 72 ' C., j 
nd a denser yellowish oil between 172^ — 200^ C. — J. O. H. 


Chloral Hydrate ; Volumetric Determination qf — 

C. Q. Uioricha. XXIll., page 577. 

Syrup of Balsam of Tolu ; Some Reactione of—-. 

A. Astruo and J. Catnbo. XXIII., page 576. 

Cod- Liver Oil ; Reaction for . Wolff. XXIII., 

page 575. 

Cod-Liver Oil; Medicinal . K. Sago. 

XX III., page r)7.*). 

English Patknis. 

Cod-Licer Oil and Preparationt of Cod-Liver Oil; 

Treatment of , to render the same more easily assimil- 

atde as Food. .i. Barclay, Brornsgrove. Kug. Pat. 
11,410, May 17, 1902. 

Thk introduction of carbon dioxide, which is claimed, ii 
stated to render cod liver oil more palatable, and digestible, 
whilst also preventing the development of rancidity 


^ivet (Pure and Commercial) : Characteristics of . 

11. K. Burgess. Analyst, 23, [:V2ri], 101—104. 

)r the different specimens examined. Nos. 1 aud 2 were 
Icposiis in the cages of the animals, No. 3 was bought as 
mreeivet, N’(». 4 was a commercial sample, and No. 5 was 
xtracted by the author. The moisture was determined by 
leating the substance in the water-oven until constant in 
reight. The a.sli consisted chietly of calcium carbonate, 
ind als-* contained aluminium, potassium and magnesium, 
vith chlorides, sulphates, and a c<»u.siderable amount of 
iilica. The following table gives the quantitative results 
ibtaincd : — 



Moi-sturc niul a^i, 

S olalilc Mnltcr. | 

4 SanonitKrition i 

’r*n-nl ? • Vnliio of Acotono 1 
bxliuct. Kxtniot. ! 

1 ■ 


INr Out. 

; Per C<*nt. ' Per Cent, i 

1 

t 

1 

u-u 

: 2*7 

.. 

• ’ 1 

•J 
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27 0 
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; 4.H-U ' 
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1 ri 

1 7!>‘U 

112 i 


15 9 


no-u 
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Kxtnu't. 

Chloroform i 
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j Chloroform 
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I’er Cent. 
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7.5' H 
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'1 

27 '2 

75*4 

45 Ml 

! 

;; 

2H-U 

47-2 

li:i'u 

1 23 

■\ 

1 1-7 


1140 

1 33 

5 

i 


• • 
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Pure civet was found to contain about 1 *3 per cent, of S 
nitrogen. 

The commercial product may be adulterated with soft 
soap, lard, butter aud other fats, aud vaseline. For the 
detection of the last-named substance, the author obtained 
satisfactory results by Parry’s method : — About 5 grms. are 
extracted with 50 c.c. of cold acetone, and the residue 
washed with an additional 50 c.c. with the aid of suction. 

It is then treated with .'iO c.e. of petroleum spirit, the extract 
being tiltcred into a weighed flask and the residue washed 
with the same solvent. The petroleum spirit is evaporated 
and the residue in the flask dried and weighed. It is then 
submitted to further examination by the usual methods. 
Of the samples in the above table, No. 1 gave by this 
method a residue of 4 per cent, with a saponifleation value 
of SI, whilst No. 3 yielded 11 per cent, writh a faponification 
value of 9.5, and a mixture of No. 3 with 2 per cent, of 
vaseline gave 12*7 per cent, of residue with saponifleation 
value 74*8. In the author’s opinion the chief constituent 
of civet is a slightly volatile fatty acid. He has bfen 
unable to identify the presence of sfatol as found by 
mbert (this Jonrnal, 1902, 1347 ),t-C. A. M. 


IFormaldehyde - Xucleinlv Acids] Pharmaceutical Com- 
pounds ; Manufacture of Neie . 11. E. NewtOU, 

iA)ndon. From Farbenfabr. vorm. F. Bayer and Co., 
Klberfcld, (lermany. Kng. Pat. 1 1.H82, May 24, 1902. 
Nucleim<’ acids or salts thereof (of animal or vegetable 
origin) or such bodies as can be obtained from nucleinic 
acids by treatment w'ith alkalis, such us nucleothyminio 
acid or ihyminic acid or salts thereof, are combined with 
formaldehyde in aqucoiH solution ; the mixture is heated 
on the water-bath and the combined products are precipltitod 
by alcohol. — d. F. B. 

Fkench Patents. 

Hydrocyanic Acid from Cyanides of Iron; Preparation 
'of ^ — . W. Feld. Addition, dated Aug. 29, 1902, to 
Fr. Pat. 3l.'),H37, Nov. 12, UOl. 

Dolulk compounds of the alkaline earths and iron cyanides 
are treated with mercuric salts and alkaline earth salts, and 
the mixture is distilled with sulphuric acid. — T. F. B. 

Hydrocyanic Acid ; Preparation of , hy means cf 

Cyanides of Iron. \V. Feld. Addition, <lttted Aug. 30, 
1902, to Fr. Put. 3!.),H.37, Nov. 12, P.tUl, 

Cyanioks of iron arc treated, in alkaline or neutral solu- 
tions, with mercurou.s oxide or its salts, and the liquid 
separated from the precipitate and decoiriposed with acids, 
the lesidue, w hich contains exccs.s of mercurous oxide, 
being treated with salts such as rongncHium, aluminium, 
zinc, or manganese halides. 

lu the pretence of ferrocyanides, an oxidising agent U 
used to convert raorcurons compounds into mercuric oxide, 
which is treated as above with halide salts. 

Or, the original mixture, containing ferrocyanides, is 
oxidised before treatment, to ferrieyunide, so as to jirevent 
the precipitation of mercury or mercurous oxide.- -T. F. B. 

Mamjanic Oxide ; Use of Salts of , as O.ridisiny 

Ayents, especially in prepariny Aldeht/dcSf KetoneSf and 
Quinones. W. Lang. Fr. Pat. 323,916, Aug. 21, 1902. 

Salts of manganic oxide, Mn^O^, may be used for 
oxidising purposes. The following is an example, in 
which the manganic salt is obtained by electrolytic 
oxidation of a mangauous salt : — 17*. 5 kilos, of ammonium 
manganous sulphate, (Nll 4 ).;,SO, 2 MnS()^ (obtained by 
beating an acid solution of niunganous sulphate with excess 
of ammonium sulphate), dissolved in 4.) kilo.s. of water 
and 79 kilos, of (118 per cent.) sulphuric acid, are submitted 
to electrolysis. After G,000 ampere-hours, the water lost 
by evaponition is replaced, ainl 4 kilos, of toluene added, 
the temperature being kept about 50" C. and the vessel 
closed. After two or three hours the oil is distilled ov«r 
by steam, and the bcn/.aldchyde separated from the 
unchanged toluene. The yield is abettt 3*7 kilos, of 
benzaldebyde. 

In a similar manner, quioones may he obtained from 
the corresponding hydrocarbons (e.g., anthniquinone from 
anthracene), and formaldehyde and formic acid frQhl 
methyl alcohol. — T. F. B. 
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IXI.-PHOTOGEAPHIC MATEEIALS AND 
PEOCESSES. 

Under- and Over-expomre. J. nartlett. .T . Franklin 
.ln»t., 1903,166, W.iiSS. 

- • T. t . 15. 

Gradation of the Negative ; Control in the . 11. W. 
Ilennett. The Thot. J., 1903, 43, [3], 74—95. 

— T. F. B. 

English Patents. 

Paper for Photographic Purposes; Process for Preparing 

S. , Y. Schwartz, Hanover, Germany. Knjr. iat. 

9992 ] April 30, 1902 . 

Paper it coated with a solution of collodion-cotton, 
which penetraUs into the paper. It is used in solution 
in' acetone, amyl acetate, &c., a solution recommended 
beinff composed of 19 grms. of dry collo<lion-cotton ; 

1 006 c.c. of acetone (99 per cent.); 875 c.c. of amyl 
acetate ; 875 c.c. benzene (b. pt. 80° — 82° C.). The paper is 
coated with this solution in such a manner that, fer each 
square metre of paper, about 70 — 80 c.c. of solution are 

nsed. . . , 

The resulting paper is said to be very strong, and 
somewhat tra^nsparent, being thus especially suited for 
making silver bromide negative paper. — T. F. B. 

Photographic Papers ; Chemical Solution for 1 reating 

. M. Bauer, Montclair, N.J. Eng. Pat. 28,284, 

Dec. 22, 1902. 

This solution is for the purpose of 8ens:^i^ing papers in 
fuch a manner that the resulting prints require no toning. 
The basis of the solution is fulminating gold, in addition to 
which it contains silver nitrate, collodion, glycerin, citric 
acid, and a chloride together with castor oil. Gelatin may 
be substituted for the collodion. 

The preparation is as follows A solution of 45 grams 
of silver nitrate and 45 minims of glycerin in 150 minims 
of alcohol is added to a solution of collodion (2| percent, 
gun-cotton), 4 oz. ; fulminating gold prepared from gold 
chloride, 1 gr. ; ammonia solution (2G per cent.), 1 mmim; 
lithium (or other) chloride, 3 grs. To this is added a 
solution of 15 grs. of citric acid m 60 minims of alcohol, 
and then 15 minims of castor oil in GO minims of alcohol. 

The emulsion is applied to the paper and dried. Ihe 
print is finished by successive treatments with sodium 
chloride (I in 80) and sodium thiosulphate (I in 15) 

solutions. , . J 1 4 

If gelatin bo used for collodion, water is used as solvent 

instead of alcohol. — T. F. 15. 


filters and half-tone screen mentioned above) on a positive 
made from the multicolour record. 

Positives in opaque colours on a black ground are 
obtained by printing from the colour records in the method 
described in Eng. Pat. 9184 of 1902 (see this Journal, 1903, 
511).— T. F. B. 

United States Patent. 

Panchromatic Dry Plate, and Process of making Same, 
A. Miethe, Charlottenburg, and A. Traube, Berlin. u.S. 
Pat. 724,511, March 31, 1903. 

Panchromatic or colour-sensitive plates are prepared by 
treating a light-sensitive matter with a dyestuff prepared 
from the halogen alkylates (especially the iodine ethylates) 
of quinoline or iiuinaldine.— T. F. B. 

French Patent. 

Knaravinns, especially Half-tone Pictures ; Process for 

Lproduciny Ivan Levinstein. Fr. Pat. 323,932, 

Aug. 22, 1902. 

Two blocks, in relief, exactly similar to one another, are 
used, superposed one on the other, with corresponding 
points in contact, the shadow parts of one in contact 
with the shadow parts of the other. 

These blocks may be prepared by reproducing the original 
on a metal plate covered with a layer of substance unaftecfed 
by acids; when etching is carried out, the acid attacks the 
parts corresponding to the shadows, and in consequence of 
the protecting layer, has little or no action on the parts in 
half light and high light. The two blocks are taken from 
this block, and are made of elastic material. — T. F. B. 

XXII -EXPLOSIVES, MATCHES. Etc. 

Cellulose; Nitrated . L. Vignon. Comptes rend., 

136, [H], 898—899. 

IViANY analyses of oxycelhilose, prepared by the action of 
hydrochloric acid and potassium chlorate on cellulose, 
show that it has a constant composition, expressed by the 
formula (C«H,o 05 ):) + CoHioGii “ C 24 ll 4 (,().ji. Xitrocellu* 
lose, prepared according to Lunge’s torinulu tor highest 
nitration, gave on analysis (the carbon, hydrogen, and 
nitrogen being directly determined) results agreeing exactly 
with 

3 [C,ilI;(X0.j)3O.] + C6H7CNO.>);,Oc = C24H,^(N(L),.P2,. 
The so-called nitrocellulose is thus an oxycellulose deri- 
vaiivc. Discrepancies among the results of former experi- 
menters are in all probability largely due to the niirogeu 
alone having been determined, not the carbon and hydrogen. 
(See also this Journal, 1900, 1039.)— J. T. 1). 


Paper, Cardboard, ^c. ; Process for the Manufacture of 

Light-sensitive . 1*. Schonecker, Berlin. Eng. Fat. 

2697, Feb. 4, 1903. 

A tAocess for obtaining paper, &c., sensitised on a 
portion only of its surface. This is done either by means 
of a stamp or die w hich applies the emulsion direct to the 
support, or by applying the film by meaus of a paper 
carrier to the support, and theu stamping, to remove toe 

carrier, leaving only the emulsion on the support. 

— T. F. 15. 


Colour Photographs ; Methods and Apparatus for taking 

K. it. Clarke, London. Pmg. Fat. 10,690, May 9, 

1902. 

Bbcords in any number of colours are produced on pboto- 
irraphic plates by means of colour filters placed in the 
aperture of the lens, together with a half-tone screen placed 
in front of the plate. Any particular record is selected 
from this multicoloured record by means of masks made by 
ohotographiDg through one only of the colour screens, of a 
S^olour (implementary to that of the record required. 
These selected colour records are then ipiCd for producing 
half-tone pDsitIves or negatives. , , , . 

Transparencies in colour are produced by superposing a 
eet of coloured dot masks (.made by the use of the colour 


Explosives and Cartridges containing Explosives; Water- 
proof Envelopes for enclosing and Process of 

their Manufacture, F. Timmel, Vienna. Eng. Fat. 
2592, Feb. 3, 1903. 

The waterproofing solution consists of collodion and 
linseed or castor oil dissolved in acetone. ^ Cartridges arc 
waterproofed by direct dipping in this solution or w rappers 
can be made by pouring the solution out in thin films, 
allowing the acetone to evaporate and using the sheets thus 
prepared. — G. W. McD. 

United States Fatents. 

Nitrocellulose ; Purifying — . F. I. du Font, Wilmioglon, 
Del. U.S. Fat. 724,932, April 7, 1903. 

Nitrocellulose, or similar substance, is immersed in 
water which is in contact with air, and the whole agitated 
under pressure, causing solution of the air. 1 he pressure 
is suddenly released causing the air to expand violently, 
dislodging impurities from the substance, and acting as 
nascent oxygen in oxidising nitrous compounds to nitric 

compounds. . 4 . , 

A variation of the method is to shower a mixture of water 
and nitrocellulose through compressed air, and to suddwly 
release the pressure from the mixture collected.— -T. F.B. 
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Exploiivet ,* Pmcw 4 f Making . H. Waibert, York, 

Pa. XMgnoT to Eoehdale Potieder Co., Delaware. 11.8. 
Pat 724,764, Aprfl 7, 1903. 

GriTpowDKa-DUSTj resultiuiffrom tbe granulation of preaseil 
powder^cake, is incorporated with mtronapbthalene, and 
nitroglycerin ii then added to proiiuce tbe finished 
expioaive. — G. VV.^McD. 

Matches ; Igniting Material for . VV. Muir. Edmtm- 

ton, and C. U. E. Bell. Bromley, Englacd. U.S. Pat. 
724,411, March 31, 1003. 

Tub paste consists of amorphous phosphorus, potassium 
chlorate, hard mineral powder, and a binding agent. 

—O. W, McD. 

XXni.-ANALYTICAL CHEMISTRY. 

INOROANIC-QUANTITA TIVE. 

lodometryt Standardisation of Solutions used in . 

II. Ditz and B. M. Margosches. Zeits. angew. Chem., 
1903. 16, [14], 317-321. 

Tins authors raise objections to the substances hitherto 
used for standardising sodium thiosulphate solution for use 
in iodoinetry. In most cases there is considerable difficulty 
m obtaining the substance in a state of sufficient purity, 
whilst in other cases the results are not quite concordant. I 
They recommend the use of potassium chlorate for this I 
purpose. The commercially pure salt coutains 99*82 per j 
cent, of KC'lOa, and by simply removing adherent traces of 
moisture, a product of 99*98 per cent, purity is obtained. 
The process followed is that recommended by Ditz for the 
determination of chlorates in electrolytic blcaohing-liquor 
(this Journal 1901, 1026); if k grms. of potassium chlorate 
be taken, and n c.c. of sodium thiosulphate solution he 
required, then each c.c. of thiosulphate solution corre- 
sponds to X grms. of iodine according to the equation .* — 

X = * . C'208. 
n 

The results obtained agree well with those given by the 
potassium bromate, potassium iodate, 8o>]ium bromate, and 
potassium bi-iodate methods. — A. S. 

Alki S Cyanides in Commercial Cyanide ; Determination 

of . A. Adair. J. Chem. and Metall. Soc. of South 

Africa, 1903, 3, [9j, HO. 

Tiifc following method, which is an adaptation of one 
devised for the determination of ferrocyanide in pot-metal 
(a very impure product), is stated to bo preferable to the 
silver method for the determination of cyanogen in commer- 
cial cyanide, since although it is not quite so quick, only the 
useful cyanide is estimated ; cyanates, siilphocyanides, sul- 
phides, and chlorides, even when present in considenible 
quantities, do not sensibly affect the results. The solutions 
required are : — 

A 25 per cent, solution cf caustic alkali. 

A 20 per cent, solution of pure sulphuric acid. 

Saturated solutions of potassium permanganate and 
ferrous sulphate. 

A N/IO solution of permanganate (1 c.c. =» 0*156 grm. of 
cyanogen) or preferably, a solution of which 1 c.o. 0* 1 
grm. of cyanogen. This solution is standardised by means 
of potassium ferrocyanide (K 4 Fe(CN)g + 3 U/)). 3 grms. 
being dissolved in 300 c.c. of water and 13 c.c, of the 
20 per cent, acid added. Then 

_ ^9 =i cyanogen value in grms. per c.c. 

187*9 X O.C. consumed o p. r 

For the determination, 10 grms. of the cyanide are dissolved 
in about 200 c.c. of water. 2 c.c. of the alkali solution added, j 
and then a quantity of the ferrous sulphate solution equiva- I 
lent to 12 grms. of the crystallised salt (FeSQ 4 + THgO), 
this being aided 6 c.c. at a time with thorough agitation. 
The reaction is as follows ; — 

6 KCN + FeSO^ + alkalj « i 

K^FeCCN), -f K,S04 + alkali. j 

Snlphoriq acid iq added till PrdssiM blue is formed) then a 
foither id C4). of a^^and MtWhted 'soltition of permas* i 
gaoate mitii tlte ooltm^whleli be seen at fhe^bdges, { 


! remains persistent. If more than I grm. of permanganate 
' be used, more acid mast ho added — 1 5 c.c. for e:ich grm. of 
I permanganate. If much sulphooyanido be present, the solu- 
: tioD is allowed to stand for 15 mintues, and, if necossarir, a 
fiirtbift* quantity of permanganate is added. The reaction 
is exprcssetl by the equation : — 

5K4Fe(CN)f, + 4lLSi)4 + KMnU^ « 
.OKsFeCCN)^ + aK^SO, ^ MnSO^ + 

A quantity of the ferrous sulphate Hobitloii equivalent to 
i K5 grms. of the salt Is now added, then 15 c.c. of the alkali 
I solution to make the liquid stronsjly alkaline, the whole 
I well shaken, and made up to 1 litre. The reaction may be 
I expressetl by the equation : — 

K;,Ee(ON)ft + FeSO^ + 3 KOIl « 

I K^KeCt'N)^ + K.JSO4 + FeCOlGs. 

I The solution is tU(ere<l through a large folded filter, and 
I 500 c.c. of the filtrate treated with 20 c.c. of sulphuric 
1 acid and titrated with the standard permanganate solution, 
j The influence of the precipitate on the results is small, 
and it may be iiscortaimMi by making a blank determination 
in tbe manner <Uscribed, with a weighed amount of pure 
potassium ferrocyanide.— A. S. 

Cyanide Solutions { Assay of A. Chiddey. Bag. and 

Mining J., 1905, 75 , [laj. 473. • 

Tub author recommends the following method for the assay 
of cyanide solutions containing gold. It gives slightly 
higher results than the usual evaponition process, and Is 
much more rapid. Four assay tons, or more, of the cyanide 
solution are treated in a porcelain dish with 10 o.c. of a 
I 10 per cent, solution of load acetate, 4 grms. of sine 
I shavings added, the solution boiled for a minute and 20 c.c. 

! of hydrochloric acid added. When action hat ceased, the 
mixture is heated to boiling, the spongy lead washed with 
! distilled water, transferred by means of a stirring rod to a 
I piece of filter paper, squeezed into a compact lump, and 
i placed in a hot cupel. The inuffie should he filled witli 
I flame at the moment of introducing the spongy lead. In 
' the case of very dilute, nearly pure gold solutions, a known 
quantity of silver nitrate dissolved in cyunide solution 
should bo added before the mhhtion of tbe lead acetate. 

—A. 8. 

Cyanide Solutions ; A Test for — . [^Determination of 
i Gold and Silver.] A. Areuts. Eng. and Mining J., 
1908, 76, [I'l], 446. 

Tub method proposed by the author is based upon the known 
fact that metallic copper will precipitate gold and silver upon 
its surface from acid solutions. 250 c.c. of the cyanide solu- 
tion are mixed with a few c.c. of sulphuric acid, and not less 
than 1 grm. of cement copper added. 'I'he mixture is 
boiled for 10 minutes and filtered through a T-in. grey 
filter-paper. One-third of a crucible charge of flux is then 
placed on the filter, the rim of th<5 paper folded over, and 
the whole transferred to a crucible, on the bottom of which 
another one-tbird of the charge of flux has been placed. 
The last one-third of the charge of flux is placed on the 
top of the Alter in the crucible and tbe whole placed in the 
furnace. The author uses about 30 grms. of litharge and 
tbe usual amount of borax and soda os flux. The filter 
paper itself furnishes tbe reducing agent. About 20 grms. 
of lead are obtained in the form of a bright, clean button,, 
which, upon cupelling, furnishes a bead of gold and silver 
free from copper. — A. 8. 

Sulphur ; Determination of , in Pig Iron. 

C. A. Seyler. Analyst, 28 , [325], 97—101. 

I TflR determination of sulphur in pig iron by tbe evolution 
I method gives too low results, owing to part of the sulplibr 
being left in an insoluble form in tbe residue, whilst pBrt 
is evolved in tbe form of organic compounds not preoipi* 
tated by reagents for hydrogen sulphide, or oxidised to 
solpbatet by bromine. Dougberty^s methc^ of beatiog the 
sample with a piece of filter pa|^ in a poreelaio qrhdble 
over a Bunsen flame, and then eooling it sltrirlr 
proceeding to the evolution, has been found to 
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results iu the case of samples containing; low proportions 
of sulphur. For the most accurate work the author prefers 
Bamber’s method of oxidising the sulphur with nitric acid 
and potassium nitrate, but this is tedious and reqtfircs a 
correction for impurities in the reagents. From the results 
of his experiments on the evolution method he has 
arrived at the following conclusions ; — (1) It is advisable 
to use strong hydrochloric acid. (2) lly heating the 
sample for 15 minutes at TTitF the results are nearly 
equal to those of the oxidation method, (8) Tho results j 
of the volumetric determination of tlie sulphur are too lov/ 1 
if potash be used as the absorbent, especially when the ! 
condenser is omitted. (4) If strong hydrochloric acid be I 
used, good results are obtained by passing the gas mixed | 
with hydrogen through a red-hot tube. — C. A. M. • 


The precipitate of copper and lead is dissolved and re- 
precipitated, and the filtrate evaporated to dryness with 
sulphuric acid. The residue of zinc and nickel sulphates 
is then dissolved in water, and tho metals scparatetl as 
described above. The copper in the precipitate is deter- 
mined volu metrically or electrolytically, whilst small 
amounts of tin, lead, iron, aluminium, manganese, and 
cobalt are best determined on a fresh portion of 5 gnus, of 
the alloy. The method can iilstj be used iu the determina- 
tion of tho small amounts of niclod in commercial brasses, 
using 7 grms. of the sample. — C. A. M. 

Superphosphate Manufacture ; Determination of the 

Amount of Acid required for . \V. Strzoda. Chem.- 

Zeit., 11)03, 27, [-h], 299. 


Manganese in Steel; Modijicafion of the Schneider 

Method of Determining . K. Jabouluy. Uev. gen. 

Chim., 6, 1 19 ; Chem.-Zeit., 27, [-7J, Hep. 84. 

One grm. of steel is treated at boiling temperature with 
20 c.c. of nitric acid (sp. gr. 1 *20), and when solutionis 
complete, further 25 c.c. of the same acid are added. A 
slight excess of bismuth telroxide is immediately added to 
the lukewarm liquid, and tho whole is shaken up, and filtered 
through ealeined asbestos. After diluting tho clear cold 
solution to 100 c.c. with cold water, an excess of hydrogen 
peroxide is run in from a graduated burette, tho quantity 
needed to ensure complete decolorisation being carefully 
noted. A 12 per cent, (vol.) solution of hydrogen peroxide 
diluted with 20 vols of water, is use<l, u solution of per- 
manganate containing 1*5 grms. per litre being employed 
for titration. — C. H. 

Zinc from Nickel; Separation of yhq Hydrogen Sul- 

phide in a Solution containing (raltic Acid. K. A. 

Lewis. Analyst, 1003, 28, [825], 93-07. 

Thk solution of the two metals (preferably as sulphates'), 
which should not contain more than 0*6 grm. of each, is 
treated with so<lium carbonate solution until a flight 
permanent precipitate is formed, and this is dissolved by 
adding a drop of dilute sulphuric acid. The liquid is then 
diluted to about 300 c.c., and, after the addition of a solu- 
tion containing 2 grms. of gallic acid, is treated for 30 
minutes with a fairly rai)id current of hydrogen sulphide. 
The precipitate is collected, washed with cold water, dried 
iu the water-oven, and separated from the paper. The 
latter is ignited and the ash added to the precipitate, the 
whole being then sprinkled with a little sulphur, heated for 
five minutes over a llunsen fiame in a current of hydrogen, 
and weighed as zinc sulphide. 

For the determination of the nickel, the filtrate is con- 
centrated to 15 e.c. in a beaker on a hot plate. After 
cooling, 30 e.c. of strong nitric acid are added, and the 
l»eaker subsequently covered and replaced on the hot plate. 
The solution is boiled until it becomes <lark green, after 
which it is mixed with I c.c. of sulphuric acid and evapo- 
rated nearly to dryness in a porcelain basin. It is next 
heated over wire gauze until the sulphuric acid is volatilised, 
and then more strougly to decompose organic matter, the 
residue boiled with water containing a liittle sulphuric acid, 
tho solution filtered, and the filter washed once with dilute 
sulphuric acid and four times with water. The filtrate is 
treated with 10 c.c. of ammonium hydroxide, then with 
3 grms. of ammonium oxalate dissolved in water, and electro- 
lysed with three Bunsen cells (or their equivalent) at 40*^ C. 
Finally, tho platinum cone is washed with water and 
alcohol, thoroughly dried in the water-oven, and weighed. 

The results of test experiments quoted, agree closely 
with the theoretical amounts of the metals, and it U also 
shown that iron, aluminium, and manganese are also 
separated completely, but that a small proportion of cobalt 
is precipitated with the zinc. 

For tho analysis of alloys, such ass^rman silver, 1 grm. 
of tho sample is treated with nitric acid, and after evapora- 
tion of the excess of solvent, any tin oxide is filtered off. 
The filtrate is diluted to 300 c.c.» 5 c.c. of hydrochloric acid 
added, and a current of hydrogen sulphide passed through. 


1’iiK following rapid method is stated to obviate the errors 
of the ordinary ealeulation of the requisite amount of acid 
from the analytical results: — 20 grms. of the substance, 
consisting of aliquot portions in the correct ratio of the 
dilTerent crude materials to he employed, are mixed with 
30 c.c. of crude 8ulj>hurlc acid of about 53'^ B., and the 
flask is closed, well shaken, and allowed to stand for 30 
minutes iu a warm place (50^— 80"* C.). The contents are 
then transferrerl to a litre flask, made up to the mark, 
thoroughly shaken, and filtered. The amount of free acid 
as sulphuric acid is dctermincsl iu 10 or 20 c.c. of the 
filtrate and calculated on a litre. Tlie diiference between 
the result thus obtained and that given by the 30 c.c. of 
acid used, gives the amount consumed by the 20 grms. of 
substance. To this figure the author adds 5 per cent, of 
its own amount, and calculates the proj)ortion of acid 
required by the bulk on this basis, which he has found 
empirically to give good results in practice, whatever tho 
mituro or relative proportions of the materials. — C. A. M. 


OROANIC-^QUALITATIVE. 

ParaJJiu} Detection of Small Quantities of Ceresin in 
E. Graefe. Chem.-Zeit., 1003, 27, [22], 248— 

240. 

One grm. of the nvattrial is dissolved in 10 c.c. of carbon 
bisulphide at a temperature of 20° (J. If more than 10 per 
cent, of ceresin he present, the solution will not he clear at 
that tempcmlure but will remain cloudy, with a silky lustre on 
agitation. Of this solution 1 c.c. is treated in a test-tube at 
20® C. with a mixture of 5 c.c. of ether and 5 c.c. of 96 per 
cent, alcohol. Under these conditions pure panifiiu, of melt- 
ing point up to about 54° C., such as is generally employed 
in candle manufacture, shows no deposit. If ceresin he 
present a more or less copioms separation of a flocculent pre- 
cipitate occurs, closely resembling a precij)itate of alumina ; 
in this way even 1 per cent, of ceresin can be detected. 
Harder paratiins than those melting at 54° (;. normally 
give a deposit on the addition of the mixture of ether and 
alcohol, owing to deficient solubility, but this deposit has a 
very different appearance from that of ceresin. In such 
cases the test-tube containing the mixture is warmed in tho 
band until all is dissolved and is then set aside to cool. 
With pure paraffin the separation which then occurs is 
crystalline, whereas the ceresin precipitate which collects at 
the surface is of a flocculent character. Mixtures of 
paraffin with montan wax do not dissolve completely in 
carbon bisulphide under the above conditions, the solutions, 
moreover, differ from those coiitaining ceresin in being 
milky ; the turbidity clears on the addition of the ether 
and alcohol, and montan wax always has a distinct acid 
value on titration. — J. F. B. 

Ceresin in Paraffin; Detection of Small Quantities of 

. F. Sommer. Chem.-Zeit., 19u3, 27, [26], 298. 

Repeurino to Graefe’s method (see preceding abstract) 
the author asserts that only American and German 
paraffin remain iu solution on treatment with the mixture 
of alcohol and ether, whilst Scotch and Galician paraffins, 
aUhough melting below 54® C., yield large precipitates, 
as is also the case with the ** Java paraffin ’* of higher 
melting point. Hence, if the method is still to be employed. 
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the determination mu»t be made at a somewhat higher 
temperature C.)f or, as is preferable, the mixture 

of alcohol and ether must be added at 20*^ C. and the whole 
shaken and warmed. In the presence of ceresin, there is 
then a more or less pronounced flocculent deposit, whilst 
pure paraffin usually remains completely in solution, or at 
most forms fine insoluble drop<. In this modificatio?i, 
however, the method loses much of its exactness. 

As reigards the series of melting points given by Graefe, 
tho author points out that their correctness is open to 
question, since Shukoff’s apparatus, in which they wore 
cletermine.l, is only designeil for the determination of sohdi- 
tication i)oints. Moreover, < iraefe's lignres have not been 
confirmed by any other observer. — C. A. M. 

Ceresin In Paraffin ; Detect ion of SmiU (^uaufihen of . 

K. Graefe. Chein.-Zcit., l‘)o3, 27 , dOS. 

In reply to the criticisms of Sommer (preceding abstract), 
the author states that his ineihod was only iuteuded 
for German and American paralhns, which were the kind 
called in question. I'lie Umit of 04 C. (^approximately) 
holds good for them. It is true that parallins of other 
origin may yieltl deposits at *20' G. on treatment of the 
carbon bisulphide solution w'ith ether alcohol, but in such 
cases the method should l>e used as in the case of parathns 
melting above .04' (v. 'fhe author states that he has tried 
the method on paraffin of Scottislj origin, and has not found 
it wanting in exactne.ss. 

As regards Sommer’s criticism on the melting points, the 
author points out that, with tlui cxce]>tion of the capillary 
tube method, all the methods used in the paraffin industry 
are really determinations of tlu* solidiliciition points, lie 
has repeatcMl and confirmed his former results on tho 
melting (soliilification) ]mints of mixtures of parafTiu and 
ceresin. Thus, the following results were obtained in 
Shukoff’s apparatus with mixtures of paraffin (51 *8'^ (b) and 
eeresin (02" C'.) ; I’araHin with 10 per cent., 54*8 '; with 
7 per cent., 54 8'"; with 5 per cent., .'i4’8^; with 3 per 
cent., 5I‘8'’; and willi I per cent,, ■)4*8’G. In oilier 
words, paraffin is not infiueni-ed in its melting, or, rather, 
solidification point liy the addition of quantities of ceresin 
up o 10 per cent. — 0. A. .\1. 

lath/ Oils; Colour Reactions of . H, Kreis. 

Cheiu.-Zeit.. 27 , [-17], 310-317. 

Aocoudino to the author, tlie Bishop reaction may he 
regarded as a Bandouin reuetion in which furfural is 
replaced by the aUlehyde present in rancid sesame oil. 
On the basis of this nbiicrvatiou * lie, has elaborated tlie 
Bishop* Kreis reaction, a green coloiation ensuing when 
certain rarci<l fats are shaken nj) with hydrochloric acid 
and fresh sesame oil. The active constituent of sesame oil, 
the so-called “ red oil,” may he replaced by certain phenols ; 
if fats be shaken up with hydrochloric acid (I '10) and 
ethereal solutions containing 1 per 1,000 of resorcinol, 
phloroglucinol, or naphthoresorcinol, a violet, red, or green 
coloration (respectively) is obtained. These reactions 
facilitate the detection of certain deteriorations in fats, for 
which the organoleptic test had hitherto to be relied on, 
and they are the more important, inasmuch as oils that give 
the BcHicr reaction lose that faculty when exposed to 
insolation. 

Ill connection with the Bellier reaction it is found that 
resorcinol may be replaced by aromatic hydroxy conipourtds 
containing at lea'-t two Oil groups iu the meta position, 
naphtboresorcinol or phloroglucinol giving the reaction, 
whilst 2.7-dihydroxynaphthulene does not. The red 
coloration with phloroglucinol is suitable for colorimetric 
determinations on account of its persistence, whereas the 
green furnished by uapbthorcsorcinol is too transient to be 
of use. 

The phenol character of the “ red oil ” of sesame oil is 
testified to by the fact that certain sesame oils famish azo 
dyestuffs when mixed with diazonaphthionic acid (sus- 
pended in water) and treated with an ^kali. Other sesame 
oils, on the contrary, will not furnish these dyestuffs, and 
the two kinds may be distinguished by the fact that the 


former give a deep emerald green coloration, the latter au 
orange-yellow, when treated with nitric acid of sp. gr. 1*14. 
This^ reaction should not bo confounded with that of 
Behrens (uitro-snlphuric acid). — C. S. 

Cod-Liver Oil ; Reaction for . WoBT. Pharm. 

Zeit., 48 , ; Chem.-Zeit., 27 , [-7], Uep. 86. 

WiiKN 1.5 drops of co'i-liviT oil arc treated with three 
drops of pure nitric acid (ap. gr. l-.‘,0)in a flat porcelain 
dish, the pure oil exhibits, at the points of contact, red 
stripes that quickly turn red, piissiiiif over, on shaking, 
to a lemon yellow oohmr permeating the whole mass. ()il 
from Gadus carcharlus giv(*s bine stripes, tho mixture 
turning brown when shaken, and finally passing into lemon- 
yellow after 2—3 hours. Japan fish oil or shark oil gives 
red stripes in aihlitiou to tho bine. Seal oil gives no 
eoloratlou at first, tho mixture turning brown only after 
some time has elapsed. 

The idiove reaction will detect additions of oxtraueoua 
fish oil up to 25 per cent., further guidance being afforded 
by the iodine ami saponification values. — (b S. ^ 

(\td-Lircr Oil; Mnlicinal — — . C, K. S,i,;e. Chem, and 
Druggist, l‘.)0:b 62 , Ll-»10j,57l. 

OvviNo to the recent rise iu price of eod-^liver oil, New- 
foumlland oil is being freely substituted for the superior 
Norwegian oil. According to the author the Xewfoiiiidland 
oil consists largely of menhaden oil and seal oil. Tho 
characters of those oils, together with those of good cod- 
liver oil, arc as follow.s : — 


— 

1 Cod' biv<*r Oil. 

Meohudoii ( hi. 

1 

Seal on. 

8p. icr 

0'U2^—(r 11.30 

0*027 o'lm 

0*024—0*020 

Sn|)()iiillc.Hlion vulucj 

170 100 

102 

142-162 

V'lMM! ueid (us oloic) ’ 

1 Maxiiuuin, 1 

1 

l'H-7*.3^/o 

loUino viilm* j 

l.'*3-17U ' 1 

ioo 

142-152 


1 The presence of cotton-seed t)!! can he delected by a 
; slight mollification of Beccdii’s test, and other vegetable oils 
by sapoiimcution of the portion of the oil which is soluble 
I in 95 percent, alcohol, and cxtnictiug with idlier. Vege- 
i table oils yiebl a residue of pliytostiiro), m. pt. 132^ — 

! 134^ C. ; cod-liver oil yields elioIcNterol, in. pt. 140° C. 

i * —A. S. 

Alcohols and Allied liodies ; New Reaction for — — . 

I Gavard. J. Bharm. (diiin., [0], 17, [H], 374. 

j If a small (piuntity of pure ether be eautionsly floated on 
i the surface of sulphuric acid (sp. gr. 1*817) containing 
j from 5 to 20 per cent, of potassium uiirate, an intense blue 
! colour will he developed, permeating the whole liquid, 
disa[q)earing on agitation, with evolution of nitrogen 
i dioxide; reapi)earing, howev<;r, on standing. This flis- 
; appearance and reappearance may ))e obtained many times 
I in succession. The temperature most favourable for the 
I reaction is from 15° — 30" C. No reaction tiikes place at 
i -20° C., ami warm liquids fail fo give it. 'I’lie reaction 
never becomes explosive, although tho mixture of 500 c.c. 
of the reagent and 200 c.c. of ether gives rise to a violent 
; disengagement of nitrogen dioxide. The following bodies 
give a similar reaction. Trioxymethylene, formal, acetone, 
ethylic aldehyde ; methylic, ethylie, amylic, propylic, 

! isopropylic, normal butylic, and isobutylic alcohols; sorbite, 
j dulcite, mannitol, erythrilol ; benzyl alcohol ; formic, trichlor- 
acetic, and lactic acids ; acetic ether, amyl acetate, ethyl 
oxalate, acetal ; Icvulose, glucose, xylose, arabinose, 

! raffinose, and saccharose. The most marked reaction is 
I obtained with a liquid substance at about 15° C. With 
I solids, a fragment should be first mixed with 1 or 2 c.c. of, 
j the reagent, and just before charring takes place, 1 or 2 c.c. 

of water .should be added. A few bubbles of gas will be 
! evolved, and the colour will develop on standing, but it it 
! much less intense than with liquids. The reaction ia 
I obtainable with a 4 per cent, aqueous solution of formal or 
of ethylic alcohol. — J. 0. B. 

B 9 


676 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


[Hay 15. IMS. 


Baltam of Toln ; Some Reactioni of Syrup of . A. 

Amtuc and J. Catiibc. J. Pharm. Chun., 1903, 17, [8], 
367—371. 

Commercial syrup of balsam of Tolu is prepared either 
by the ofHcial method of the Codex (and the B.P.), by 
dip^cstin^ the balsam with water before dissolving the 
sugar, by precipitating an alcoholic tincture ; or by 
admixture with a distillate of tlie balsam. 

These syrups may be distingutsbed by the following 
reactions That prepared hy the official, direct maceration 
method alone liberates iodine from potassium iodide 
solutioit in sufficient amount to give a yellow colour and a 
blue itarcb«rcaction. Both the official syrup and that made 
by precipitation of the tincture give a marked yellowish- 
green in the presence of an excess of an alkali, as soon as 
the aeids in the syrup have been neutralised. The syrup 
made from a distillate remainH unatfecied by either of the 
above reagents. It is thus possible, by these two tests, to 
differentiate the three varieties of syrup of balsam of Tolu. 

— J. 0. B. 

, ORGANIC— QUANTITATIVE, 

Glycerol; Dcterniiuntion of , in Crude Glycerins, 

J. Lcwkowitsch. Analyst, 1903, 28, [325], 104 — 
109. 

A FEW years ago the results obtained by the acetiu process 
agreed well with those given by the bichromate process 
(this Jounial, 1889, 5) in the case of crude glycerins, but 
of late years there is often considerable discrepancy in 
certain samples, this being attributed by the author to the 
use of less pure raw material, owing to the great increa.se in 
prices. Thus the amount of glycerol as determined by the 
bichromate method is frequently us much as 5 or 6 per 
cent., or more, higher than that found by the acetin process, 
since in the case of the former everything capable of 
oxidation to carbon dioxide is included, whilst in the latter, 
only substances that contain hydroxyl groups can he 
determined. Since the acetin process can only be used 
with concentrated solutions, the bichromate method is 
oon.sidered by the author to be more convenient for the 
examinatiou of soap leys j but here, too, the results are 
shown to be too high when the leys are very impure. For 
exact determinations he recommends concentration of the 
puritled leys and determination of the glycerin by the 
acetin method. For the purification of crude glycerins the 
author prefers the use of copper sulphate and potassium 
hydroxide to that of silver oxide (or carbonate) and lead 
Bubacetatc. The results obtained with the latter reagents 
Are somewhat higher than those obtained with the former 
reagents, as was also pointed out by itichardson and Jaffc 
(this Journal, 1898,832). 

Verley and Bblsing’s modification of the acetin process 
(this Journal, 1901, 1250) has given unsatisfactory 

results in the author’s bands, even in the case of pure 
glycerins, whilst Zeiscl and Fanto’s method (this Journal, 
1902, 992) has proved both cumbersome and unreliable. 

— C. A. M. 

Rubber Analysis; Use of Chloral Hydrate in 

C. O. Weber. India-Kubber J., 1 903, 25, [8] , 375. 

The " acetone extract ” obtained in the analysis of india- 
rubber articles may be further split up by treatment with 
boiling atysolute alcohol, which dissolves the free fatty acids, 
resins (colophony), and waxes (beeswax, camattba wax), 
but leaves undissolved the fatty oils, mineral oils, tar oils, 
and solid hydrocarbons. Castor oil and blown oils, 
however, pass into the alcoholic solution. 

Tlie soluble portion, after evaporation of the alcohol, is 
treated with a 60 per cent, alcoholic solution of chloral 
hydrate at a temperature not exceeding 50° C., which 
dissolvei the fatty acids, castor oil, blown oils, and resins, 
•but not the waxes. The solutionis evaporated to dryness 
and the residue treated with a 75 per cent, aqueous solution 
of chloral hydrate, in which the resimfSTissolves, leaving 
behind all the fatty bodies. The latter are dissolved in 
ether and evaporated in a weighed flask. The free fatty 
acids ard titrated With ethndatd «dd3/ hud the author 
considers it superfluous to differentiate bettfeeh the castor 


oil and blown oils, as the two are equivalent in rubber 
mixtures. 

The insoluble portion of the acetone extract is treated 
with 70 per cent, alcoholic chloral hydrate solution fo 
dissolve the fatty oils, separated in a separating ftinnel, and 
the solution evaporated to dryness to obtain the fatty oils. 
The heavy tar oils, mineral oils, and solid hydrocarbons are 
washed into a wide-neckctl flask by means of hot acetone, 
the latter evaporated and the residue weighed. It is then 
treated with sulphuric and mono-liydrate, diluted with w’ater, 
and cooled, if a turbid solution ensues, the whole mass 
consisted of heavy tar oils, but an oily mass floating on the 
acid solution, indicates mineral oils, or a solid substance, 
paraffin wax. 

Tho difference between the total weight treated with 
sulphuric acid and the non-sulphonated constituents gives 
the weight of the heavy far oils. The mineral oils may be 
separated from the solid hydrocarbons by glacial acetic 
acid. — J. K. B. 

Alcohol ; Deterviinaiion of — — , in Spirits, Liqueurs^ and 

Fruit Syrups. Fr. Zetzsche. Pharm. ()entr., 44 , 

[12 and 13] ; Chem.-Zeit., 1903, 27, L3I]» Rep. 98. 
Accoudino to the author, the official sodium chloride and 
petroleum spirit (benzine) methods, and also other methods 
he has examined, do not always give reliable results. He 
therefore recommends the following methods of his own : — 

Petroleum Spirit Method. — 100 c.c. of the alcoholic 
liquid under examination are either diluted to 200 c.c. in 
a SOO-c.c. burette, or diluted with water, 200 c.c. distilled 
off, and the distillate rinsed into the burette. The liquid 
is then shaken up with 50 c.c. of light petroleum spirit, the 
volume of the aqueous layer which separates is read off, 
and the latter is run off into a dry vessel. Tho remaining 
petroleum spirit is shaken up with 50 c.c. of water, ana 
the aqueous layer, after its volume has been noted, is united 
to the first aqueous solution. Three-fourths of the total 
aqueous alcoholic liquid are saturated with sodium chloride, 
and shaken up with 25 c.c. of petroleum spirit. The 
aqueous layer is measured, after separation, and two-thirds 
of it are diluted with water and 100 c.c. distilled off. 
Since the final distillate corresponds to one-half of the total 
aqueous alcoholic li(|uid, and consequently to 50 c.c. of the 
original liquid, the calculation of the percentage of alcohol 
remains the same as in the sodium chloride method. 

(^arboH Tetrachloride Method. — 100 c.c. of the alcoholic 
liquid are diluted to 150 c.c. in the hurette, or, preferably, 
50 c.c. are diluted with water, 100 c.c. distilled off, and the 
distillate made up to 150 c.c. The liquid is then shaken 
up first with 50 c.c. of carbon tetrachloride, and then 
3 — 4 times in succession with 25 c.c. of the same solvent. 
Tho carbon tetrachloride extracts are united in a separating 
funnel and washed thrice with 80 — 50 c.c. of water. These 
w'ashings are added to the aqueous alcoholic liquid in the 
burette, and the whole, after saturation with sodium chloride, 
is shaken up with 25 c.c. of carbon tetrachloride. When 
separation is complete, half of the aqueous liquid is distilled 
till 100 c.c. have come over. The percentage of alcohol is 
calculated in tho same manner as before. — A. iS. 

Nitrogen (Organic) ; Determination of , in Presence 

of Nitric Nitrogen, A. Quartaroli. Siaz. Sper. Agrar. 

Ital., 1903, 36 , [1], 47—51. 

The method of destroying the nitric nitrogen by reduction 
with ferrous chloride, and determining the residual organic 
nitrogen by Kjeldahl’s method, has several practical draw- 
backs. Thus, if much nitric nitrogen be present, the 
reaction is violent, whilst in any case long- continued 
heating is necessary to completely expel the nitrous 
vapours, during which a small proportion of the organic 
nitrogen may be lost. Numerous other reducing agents 
have been tried, but none has presented any special 
advantages over ferrous chloride. The author, however, 
has found a suitable reagent in fortnio acid, which is 
oxidised by nitric acid, firstly to oxalic^id, and finally to 
water 4 ind ei^bon dioxide, the nitrio aciid b^g reduced to 
Citric ^xhlc. The rcactiok alfeo tdkea iflehe on 

kdding nilric acid to dilate formic acid, or with a mtrate 
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in the preseoce of tulphnric acid* Tbue 1 grm. of eodiiim 
nitrete treated with 10 c.o. of fonnio acid (20 B.) and 5 c.c. : 
of concentrated fulphtmo aoid, was completely decompOAed, 
and after beioff heated towarde the end of the reaction, left 
a liquid free from nitrogen. The author gives the results 
thus obtained in the case of varione mixturefl of organic 
Aubstaucea with aodinm nitrate, the figures being in close 
agreement with the theoretical amounts of organic nitrogen. 

— C. A. M. 

Formaldehyde ; Quantitative Determination of , in 

Commercial Formaline. C. W&llniir. Der Gerl>er-Zeil., 

46, [I, 2 , 3, 4, 6 , $, 12]; Cbem.-Zeit., 27, [27J, 

Kep. 85. 

A coME’AHATiVK examination of the various proposed 
metbodii gave the following results : — 

The Blank and Finkenbeiu hydrogoii peroxide method 
requires, to furnish proper results, that tlie boiling should 
be prolonged to half an hour, instead of ihe 3 — U) minute.s 
proposed. In the Roiuijn method, at least 70 c.c. of 
N/5-iodinc solution must be added to 5 c.c. of the circa 
2 per cent, formaldehyde solution, and fully 10 minutes are 
needed to complete the oxidation. Both methods then 
furnish decisive and concordant results. The Legler 
method gives lower, but still practically useful values ; but 
rosolic acid is a deceptive indicator, the colour change 
being insufliciently clear. 

Tile “ urotropine method” proposed by a CfCrinan 
manufactory of formaline, consists in leaviug Ti c.c. of the 
formalin solution to stand witli 50 c.c. of normal ammonia 
in a closed vessel for 15 minutes at .5u’ C. or 2 — 3 hotirs 
at the ordiuary temperature, aud then titrating back with 
normal acid at the ordinary toiuporature, the volume of 
ammonia consumed being multiplied by 9 to obtain the 
percentage strength (vol.) of the substance. The values 
are about 0*4 per cent, lower than those furnished by the 
previous ineflioils, and the colour change is not very 
distinct. The anhydro-fornialdehydc-ariiline method, pro- 
posed by Trillat aud Klar, reijuires libsolutely pure aniline, 
and the colour change with Congo Red i.s indistinct; but 
the results are concordant with those of the two first'iiained 
methods. The Vanino silver method gives values below 
the truth. The SchifT method is also suitable, provided 
tl<’ mixture of formaldehyde and ammonium chloride (or 
sulpliate) be treated <lirect with 50 c.c. of half normal 
caustic potiisli (i.e., on excess), and the whole left to stand 
either 3 hours at the ordinary temperature, or 1 \ hours at 
50” C., before titrating buck with deciuonnal sulphuric 
acid ; though here also the colour change with litmus i.s . 
indistinct. 

The methods considered nioAt reliable are tYiose of 
Blank and Fiukenbein aud Roinijn, with the modifications 
indicated.— C. S. 

Chloral Hydrate ; Voltimctric Determination of . 

C. G. llinrichs. Tharm. J., 1903, 70, [1711], 630— .532. 

Aocohi)]n<. to the B.P. method for the valuation of chloral 
hydrate, if I grms. be heated with 30 c.c. of N. caustic soda 
solution, no more than 6 c.c. of N. sulphuric acid should 
be required to neutralise the free alkali which remains on 
the completion of the reaction. The method is based on 
the reaction — 

C.Cla.CHO.iraO + KOH =. CCI 3 H + II 2 O + H.COOK. 

The author found that if the term “ heating ” be taken to 
mean warming until all odour of chloroform has dis- 
appeared, the method gives results varying from 180 to 
200 per cent, of theoretical, whilst under various other 
conditions, the theoretical amount may be tripled. 
Perfectly reliable results can, however, be obtained by 
using N/2 caustic soda solution, and completing the 
reaction within two minutes at the ordiuaiyr temperature. 
An accurately weighed quantity of chloral hydrate is 
dissolved in 50 — 100 c.c. of water, excess of N/2 alkali 
(15 C.G. for each grm. of the sample) run in, and when a 
turbidity due to separated chloroform is noticed, the ' 
mixture is agitated till quite clear. , The excess of alkali ; 
is then determined by titration with N/2 eolphuho acid, i 
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Tbe results are a little too high owing to the dight acidity 
which all samples of chloral hydrate show in aqueous 
solution. — A. S. 

XXIY.-SCIENTIPIC & TECHNICAL NOTES. 

Calcium Lead Ortkoplumbate ; A Mixed . G. Kassnef. 

Arebiv der Pharm., 1903, 241, [2], US — 148. 

On heating a mixture of u<]uivalent quantities of lead 
oxide aud calcium oxide at 450' — 4 8U C. in presence of 
air free from carbon dioxide, no calcium metaplumbate Is 
produced, but a mixture of uucombined lime and a new 
compound whitdt must be regarded as a mixed calcium 
lead orthoplumbate, and to which the author assigns the 
formula Ca.Pb.PbO^. The new compound, which is of a 
reddish colour, decum]>oses at temperaiures above 5.59'^ ()., 
free oxygen being evolved and u mixture of calcium 
orthoplumbate and lead oxide pro 4 lucod- - 

2Ca.Bb.Pb(», - Caal’bO, + 3l*b() O. 

—A. S. 

Flumhic Acid ; Derivatives of . A. (/Olson. 

Comptes rend., 136, [Uj, 891 — 892. 

Thk author has independently, and without knowing 
beforehand of their work, conlirmed all tlie conclusions of 
Hutchinson and Pollard (J. C'hcin. 80 c., 1890, 09, 212 ). 
When red lead is treated with acetic acid, one-third only of 
the lead in obtained as tetracetate. If now chlorine bo 
pasKcd into the liquor, a precipitate of lead chloride and 
additional tetracetate is obtained. That this is not simply 
the precipitation of tetracetate already existing in the 
lujuid is shown by the fact that the same precipitate is 
obtained when chlorine is pasRcd into an aeetic acid 
solution of onlinury lead acetate. The r<-aeliou is — 

2 Pb((’.iIl/) 2)2 + Os - PbCL + PhCailaO.,),. 

The tctracctalo is readily separated from the chloride by 
treatment of the precipitate with boiling aeetic acid; the 
tetracetate dissolves and crystallises Iroiu the filtered 
solution on cooling. This inode of preparation of tetra- 
derivatives of k'ad is not only advantageous in itself, but 
is applicable where tin* normal salts and the corresponding 
telra plumbic Kilts are not easily separable by Uitterences 
of solubility. — J. J'. 1). 

Alcohols ; Catalytic Dacomposilion of — , hy finely^ 
divided Metals ; Primary Alcohols of the F thy hr Seriet, 
P. Sabatier and J. B. Sendereus. ComptcM rend., 136, 
[15], 921—924. 

Thk action of reduced copper, nickel, cobalt, and spongy 
platinum oji ethyl alcohol was described by the authors iu 
a former communication (Comptes rend., 136, 738), and 
they have extended their work with the first three metals to 
other alcohols of the series (methyl, ethyl, normal propyl, 
normal butyl, isopropyl carbinol, aud ordinary arnyl alco- 
hols). In all cases the primary reaction is the same, a 
decomposition of the alcohol into aldehyde and hydrogen j 
but there is always some decomposition of the aldehyde 
into carbon monoxide and a lower paralfiu : — 

C/JIiu f 1 . CII 2 OII - Cnlhn + 1 . CHO + IL. 
C«Ii 2 » + 1 . CHO - Cnllin + •‘i + CO. 

In general, the temperature required to initiate the first 
reaction (200"* C. for methyl alcohol with copper), rises 
as the series is ascended ; but the second reaction occurs 
more readily with the higher aldeliydes (save in the case 
of formaldehyde). With copper, the method affords a 
gooil way of preparing aldehydes, the range of tempera- 
ture between that at which aldehyde begins to form and 
that at which it is rapidly decomposed being consider-* 
able, even in the case of amyl alcohol. The action with 
nickel is in all cases much more violent than with copper* 
but the speed of the second reaction is increased considir- 
ably relatively to the first, aud tbe products are complicated 
by tbe direct action of the nickel on the carbon monoxide. 
Cobalt differs farther from copper than nickel does, and in 
tbe same direction. — J. T. D. 
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Pyrogallolsulphonatei of Alkali- earth Metals / Action of 
Alkali-earth Bates on M. Delage. Comptea 

rend., 136, [14], 893—895. 

Whkn to a cold aqueous solution of pyrogallolmono- or 
disolphonate of calcium, strontium, or barium, the corre- 
sponding hydroxide is added, coloured substances are 
formed. The reacticms involved are not yet fully investi- 
gated, but the aubstunces exhibit a regular gradation in 
characters vrith molecular weight and degree ot sulpho- 
nation. These substances are flocculent precipitates, drying 
to amorphous powders, varying in colour from bright blue 
to bright violet. Acids dissolve them, destroying the 
colour and forming yellow solutions; and they are readily 
oxidised in the moist state, especially in presence of alkali. 
They are, however, stable in the dry state. 
evidently oxidation product.^, but their constitution is not 
yet determined. The author formulates the two barium 
compounds as — 

/OH 

. CclT,:^ O ^ + (0 - H) and 


Tests jlnd Keagents, Cabmical axd Microscopical,. 
known by their Author’s Names, together with an Index 
of Subjects. Compiled for the use of Chemists. Micro- 
scopists. Pharmacists, Students, &c. By Alfred J. Cohn, 
Ph.G. Author of ‘indicators and Test Papers,” 

First Edition. John Wiley and Sons, New York. 1903v 
Price 3 dols. Chapman and Hall, Ltd., London. 

8vo volume, containing preface, and subject - matter 
extending over 38J pages. The first part of this work 
(pages 1 — 339), is devoted to such distinctive reactions as 
are known by their authors’ names (such, e.i;., as “ Caro’s 
Reagent,” “ Fi.seher’s Reaction,” &c.). Under these names, 
alphabetically arranged, the reactions in question are defined. 
The second part of the work (pages 311 to 383) contains,, 
alphabetically arranged, the substances, &c. which form 
thi* subjects of the tests given in Part I. of the work. Thiia 
under “ Aldehydes,” we find ” Fischer’s reaction ” is one 
given for detection. 


/OH 

BaCSOj), : C„II \ > Ba + 

— J. T. D. 

Lead Poisonino in Eartiiknwauk and China Works. 
Ordered by the House of Commons to be printed, April j, 
1908. Eyre and Spottiswoode. Printed for His 
Majesty’s Stationery Office. Ea^t Harding Street, Fleet 
Street, London, E.C. 1 903. Price 1 d. 

Return of the cases of Lead Poisoning reported as occur- 
ring in China and Earthenware Works during the years 
1899 to 1902, showing (1) the number of ca-ses in the 
several classes of works and in the various processes ; the 
number of persons employed. (2) The number of cases 
occurring in each month of the year. (3) Particulars as 
to the character of the attacks. (1) The number of persons 
suspended in certain districts by the certifying curgeons 
(in continuation of Parliamentary Paper, No. 61, of Session 
1902). 

Der Stickstoff und seine wichtigstf.n Veubindungen. 
Von Dr. Leopold Spiegel, Privatdozent an der Uni- 
versitat .Berlin. Friedrich Vieweg und Sohn, Braun- 
schweig. 1903. M. 20. H, Grevel and Co., 33, King 
Street, Covent Garden, London. 

8vo volume containing 904 pages of subject-matter with a 
few illustrations, preface, table of contents, and alphabetical 
index. After 28 pages devoted to nitrogim as an elementary 
body, the nitrogen compounds are treated of as follows : — 
I, Nitrogen Halogen Compounds. II. Oxy gen Compounds. 
III. Sulphur Compounds. IV. Nitrides. V. Phosphorus 
Compounds of Nitrogen. VI. Arsenides. VII. Carbides 
of Nitrogen. &c. VIII. Silicon Nitride.^ IX. Titanium 
Compounds. X. Zirconium Compounds. XI. Boron Com- 
pounds. XII. Nitrogen in Closed-Rmg Systems. XIII. 
Alkaloids. XIV. Proteids. XV. Analytical. XVL Ap- 
pendix. 

Analttioal Chemistry. By F. P. Treadwell, Ph.D., 
Professor of Analytical Chemistry in the Polytechnikum, 
Zurich. Translated from the Second German Edition by 
Wm. T. Hall, Massachusetts Institute of Technology. 
Vol. I. Qualitative Analysis. First Edition. John 
Wiley and Sons, New York. 1903. Price 3 dols. 
Chapman and Hall, Ltd., London. 

•8vo volume, with prefaces, translator’s note, table of con- 
tents, &c.. and 459 pages of subject-matter, with alphabetical 
index The subject as a whole is subdivided as follows 
I Introduction. 11. Reactions of the Metals (Cathions). 
Groups (v) to (i). HI. Reactions of the Metalloids (Anions). 
Division of Acids into Groups (i) to (¥1?^. Course of 
Analviis. Supplement. Reactions of some of the Rarer 
Metals : Group (v) (Alkalis) j Group (iii) (Beryllium, 
&c.) ; and Group (ii) (ThaUium, &c.). 


Crabc ^Report. 

L— general. 

Trade op Cape Colony in 1902 . 

Bd, of Trade J., April 23, 1903. 

The following tables show the value of the imports am? 
exports, including transit trade in both cases, of certain 
articles into and Iroin the Colony during 1901 and 1902 : — 


Irnporls into ('ape Colony, 


Articlt's. 


Metals and metal inaimfactun's (includes 
iron, lead, nmehiner.v, and hnrdwanO . . 
Provisions, oilman stores, &p. (n.o.d.) .... 
Leather and loather iminuraciures (in- 
cludes boots anil shoes, und saddlery and 

harness) 

Alcoholic heverafces (includes wine, beer, 

and spirits) 

Druids and chemii'als 

(>oal, coke, and patent fuel 

Soap and candles 

Cocoa and chocolate and confectionery. . . 

Pipes, iron and earthen 

Oil, mineral 

Earthenware and croekei y 

Paints and colours 

Cement 

Dynamite and blusnuK coinpounUs 

Total of all nierehandise 


1901. : 

1902. 

£ 

£ 

1.002.000 

3,088,000 

1,19.3,000 ; 

i,o:i6,ooi> 

981.000 , 

1,. 504,000 

731.000 i 

1,005,000 

293,000 1 

422,000 

308,000 I 

398,000 

232,000 1 

1 293,(H)0 

220,000 

283,000 

121, (KM) 1 

184,000 

118,000 

181,000 

92,000 

140,(KK) 

70,000 

111,000 

08.000 

111,000 

76.000 

70, MOO 


isi,74.’5,ooo I 2y,r>76,ooa 


Exports from Cape Colony, 

Articles. i 1001. j 1902. 


Gold (raw) 

Diamonds 

AVool (washed, scoured, und in the grease) 

Hides and skins 

Copper ore 

Total of all merchandise £> 


jg £ 

1,226,000 3,915,000 

4,9,H0.<HM» . 3.427,000 

i,A 89 .ooo i.aio.oott 

4t8,0(*0 . 483, (Mk) 

B71.<HI0 273,000 


I 10,173.000 j 15,833,000 


Octroi Duties ; Abolition op , in Roumania, 

AND Substitution of Excise Duties. 

Bd, of Trade J,, April 16, 1903. 

The Board of Trade have received, through the Foreign 
Office, copy of a new Roumanian Law, in French trMslation, 
which was to come into force on the Ist / 14th April> 
providing for the abolition of all octroi dues in Roumanian 
both in the urban and rural communei, and for the creation 
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NEW BOOKS; 


instead of a geoenl eoumuiial fond derired from excise 
dotiei lertabltf on foreign and native prodnoe. 

In place of the 1C4 octroi taxes which were formerly 
levied at the town or village barriers, SB new duties have 
been imposed, and these will be levied by the Customs on 
articles arriving from abroad, and by employh of the State 
on local products and manufactures at the place of pro- 
duction. 

The payment of the new dues, which are in nearly every 
case inferior to the octroi hitherto levied, will always be 
accompanied hy the presentation of a ticket showing that 
no further dues can be levied at any communal boundary ; 
the State has, moreover, in order to facilitate the effectual 
working of the new re>jime, organised the establishment of 
a system of >tate or authorised private bonded warehouses, 
or entrepots^ by means of which s^'stem the importer or 
producer will only be obliged to defray the accumulated 
titate does at the time of the sale of his goods. 

The following table shows the 'd8 classes of goods which 
are duitahle under the new regime, and the rates of duty 
leviable thereon : — 


No. 

Description of Article. 

Unit. 

’ li.ofe of 




New Due. 

1 

1 Spirits of wine (alcohol) | 

, All Ollier ulcr.holie prepanilionti eon. 
j taininK untaxed aleoliol 

IVr ilegree 
Hud per 

; IVs. Cls. 
1 0 00 


deeu litre 

kilo. 

1 1 00 

a 

! Spirituous esMunees 


1 2 .60 

•1 

KssentJ.-il oils 



ft 

Oils railed ** iriH,” ‘‘ylan^," "iliiiu- 
roza,‘‘ *' llenr d’ornimer.” and ne- 
roles." and all eoni|ionnd oils used 
for tlio manufacture ot '.iqueurs 


j 1 60 

* 10 (K) 

d 

I/iqueurs containiuK nntaxed aleoliol. 


1 (>0 

7 



! 1 oo 

s 

j Heer yeast. eompresstHl or liquid 


, 0 .30 

1(1 

1 Druinly containiiikMintuxed wine . . . . i 


1 0 .60 

11 

Vme^rur made from untaxed wine and 
vimxar miuie from nl('(>liol and 
! otlier pi oduetK 

'h’o.alitre 

1 0 30 

12 

Ksseii'Ts Oi viiie^'nr made with acs-tule 
! of lime ami other pnKluels 

litre 

' 0 75 

ja 

1 *' Tzuica" and other Innt alcohols up 

1 to3n 

decal if re 

’ 0 70 

.u 

“ t'.'iiiea" above .30° i 

, I>er <legr<*G 
nml f/er 

i 0 03i 

1 

16 

1 V 

! IleHned petroleum 

I deeulitro 

1 kilo. 

) 

< 0 05 

Id 

j MiiKjml oils and cod liver oil 


! 0 06 

17 

SuKur. ndlniol, mw, and candy 


; 0 10 

IK 

GUico.se 


1 0 U2l 

10 

20 

Swei’t meats of all kinds prepared wiih 

nntaxwi su^r or with aleoliol 

Coni, coke, and briquettes manufue. 
tured of unlaxed coal 

ton 

j X V- J 

i 0 60 

1 1 00 

29 

Olive Oil and all other edible vtKeta- 
hie oils 

kilo. 

1 0 OK 

30 

Cocoti in the bean 

U OK 

31 

Cocoa in fxiw der.chocrolate of all kinds 
conlainliiK nntaxed cocfia 


0 20 

.32 

Bi<!€ 


0 04 

.3,3 

Wheat and rye Hour for bakers 

ItHl kilos. 

0 76 

.34 

Gluten, semolina, tapioca, tuigo 

kilo. 

i 0 05 

.35 

Fnrinnewus pastes containing uu- 

taxed flour 

Stearic acid tstearin) and fatly acids. 

” 

1 0 JO 

1 0 12 

37 

38 

1 

Stearin candles containing niiuixed 

stearin 

Mineral waters, natural or artilieiaJ . . 


1 

1 0 15 i 

0 07 


I r.— FUEL, GAS, AND LIGHT. 



ACKTYLENG ; GERM4.N ViLLAOE INSTALLATIONS OF—, 
J. II. Vogel. Acerglene in Wisaensch. und Ind., 1903, 6| 73. 

By the early part of 1900, 25 German villages had already 
been provided with central installations of acetylene ; and 
since that date several more have been brought into opera- 
tion, although the use of the gas for this particular purpose 
has not (till quite recently again) continued to spread as 
rapidly as at first. In conjunction with Caro, the author has 
inspected mo^ of these plants on the spot, aend reports hit 
obeervationa in the present communication to the Gemmn 
Acetylen Yerein. 


TRADE BSPOET, 


I Technically the initaUations have proved an unqualified 
I success. In the erection of tome of the earliest, mistakes 
I were made in matters of detail, such as the dimensions of 
I the distributing mains, Ac. ; part of these have had to be 
! made good, but others remain, causing the enterprises 
I referred to to suffer from over-cspitalisatiou in comparison 
j with the installations more lately Isid down. Moamver, 
j some of the plants remained the property of the firms 
j building them, whose offices were at a distance ; and this 
has given rise to a lack of economy in working, no teohuicai 
supervision being available locally. Much wa-ste of gas hat 
occurred hy excessive use of water in the generators, for 
i 10 vols. of water dissolve 11 of acetylene; and, unless 
I rigidly controlled, the gas-maker is tempted to wash out 
I his apparatus too copiously, as the process Bimpiiiies the 
; removal of sludge. Aeelyleno pliiuts of thin character ought 
I to lh‘ fitted wiih wiitcr-meicrs. The more recent installations, 
which have been erected more economicully, though quite 
soundly, and which belong either to the local authority of 
i the village or to a local company, are more successful 
! fiuauciully ; but even here, some have been erected in 
unsuitable districts. 

The author considers that, under German condition!*, the 
price of calcium carbide delivered to a village installation 
I should not exceetl M. 2.^ per 100 kilos., if the gas is to 
I compete with other iirtiticiul illumiiiants. Nevertheless, at 
j the present price of M. 2B, which appears to be a fairly 
I permanent one, acetylene can he sold at M. 1 per cb. in. ; 
j and in this case the enterprise is seif-supporting provided 
about l.'iO flumes are supplied for every I kilom. of main. 
When a village is loo scattered to permit tliis, it is better to 
erect a number of smaller instullulions each supplying 
a “ block ” or district. 

Under German conditions, however, if the district be 
more compact than already suggcstvtl, there is no illuminant 
that can compete with uc»*tyieue for the complete service 
of towns containing up to 8,000 or 10,000 inhabitants 
either as regards lowness of capital expendittire or sim- 
plicity iu use. The experience already gained shows that a 
place of 4,000 or .'),000 inhabitants can he pyrovldcd with 
u well-built in.stailulion of acetylene for 70,000 marks, which 
includes 8 kiloms. of main, 80 or loo public iamps complete 
with burners and mantle?, 1.00 meters, supplies to 1,500 
private burners, a holder storing 100 cb. m. of gas, and 
heating apparatus for the plant, but excludes tiie cost of the 
ground on which the works are built. A coal gas plant of 
similar size would cost at least 100,000 marks, and an elee- 
trieity supply station 2ot),000 marks. In summer time the 
attendant upon fcucli a plant would only be occupied about one 
hour j)er day ; in winter even he would not be fully engaged 
with it. No other artificial illuminant suitable for small 
towns affords light with so little vitiation of the atmosphere 
as acetylene ; and no other illuminant is ao safe to the 
consumer. Numerous accidents and explosions have 
occurred with acetylene, hut these have always taken place 
iu connection with small apparatus, and they have been 
mostly due to carelessness with a naked light. All the 
explosions which have occurred} have been in or near the 
plant-house; when ouce the gas has left the generating 
plant, it may bo considered safer than coal gas, Ur owing 
fo its high illiimiiiatiiig power, the pipes and burners are 
so small that leakage to a dangerous extent is almost 
impossible. 

In the discussion following this paper Caro took exception 
to Voters minimum remunerative number of 150 flames 
per kilom., suggesting 50. Caro, however, refers to flames 
in regular nigntly use ; Vogel to total burners connected 
with the service. — F, 11. L. 

JV.--COLOUniNO MATTERS, Etc. 

a-NAPHTHYLAMINK HYDROCnLOKlIiK ; U.S. CUSTOMS 

Decision. 

Eng. and Mining J., April 18, 1903. 

a-Naphtbylamine hydrochloride, produced by treating 
flt-naphtbylamine with hydrochloric acid, is not entitled 
to free entry under the provisions of paragraph 524, Act 
of July 24, 1897, as naphtbylamine/’ bat is properly 



580 


[May 15, 1900. 


JOURNAL OF THE SOCIETY OF CHBMIOAL INDUSTRY. 


dutiable, at the rate of 20 per cent, ad valorem , under the 
prorisiouB of paragraph 15 of said Act, as a “ preparation 
of coal tar.” 

VUL^GLASS, POTTERY, Etc, 

Lead-Poisoning in Eaiitheswaue and China Works. 

Return compiled by T, Cochrane, of the Home Office, for 
the House of Commons, April 1, 1903. 

The number of lead-poisoning cases has considerably 
decreased during the past four years, the figures for 
earthenware and china works and for all other industries 
under the Factory and Workshops Act being, respectively, 
1809, 240 and 1,000; 1000, 200 and 858; 1901, 106 and 
757 ; 1902, 87 and .'>42. The proportion of cases to persons 
employed in earthenware and china works has also de- 
creased, the figures being, 1899, 3*9 per cent. ; 1900, 3'1 ; 
1901, 1*7; and i9U2, 1-4 per cent. The number of 
deaths and the severity of the symptoms among the uou- 
fatal cases also showed n considerable diminution in 1902. 
The proportion of women affected was more than double 
that of men. (See also under “ Now Hooks.”) — A. S. 


cent., while the increase in the production of basic steel 
was 877,640 tons, or over 24 per cent. 

The production of acid and basic open-hearth steel for 
1901 and 1902 is compared in the foregoing table. 

The total production of open-hearth steel castings in 
1902, included above, amounted to 367,879 gross tons. 
The following table gives the production of open-hearth 
steel castings by the acid and basic processes in 1902, by 
States, in gross tons : — 


States. 

1 Aeid. 

1 Basic. 

Total. 

New England. New York, j 



37.041 

and Nnw Jersey I 


3.883 

Pennsylvania 

Ohio, Illinois, and other 

141^*185 

11,014 

1.62,399 

Stales 

80,932 

97.607 

178,439 

Total 

2ii5't75 

112.404 

367,879 


In 1901 the production of open-hearth steel castings 
amountt-d to 301,622 tons, of which 94,941 tons were made 
by the basic process, and 206,081 tons by the acid process. 


X.^METALLURGY, 

OrEN-llKAUTii Steel Production in 1902. 

I Hvg. and Minin;; J., April 18, 190.1. 

The Amcricun Iron and Steel Association has received 
from the manufacturers complete statistics of the produc- 
tion <»f open-hearth steel in the United States in 1902. 

The total production of open-hearth steel ingots and 
castings in the United States in 1902, was 687,729 gross 
tons, against 4,656,309 tons in 1901, an increase of 
1,031,420 tons, or over 22 per cent. As compared with 
1898, five years ago, when the production of optm-hcarth 
steel amounted to 2,23(»,292 tons, there was an increase in 
1902 of 3,457,437 tons, or over 155 per cent. The following 
able gives the production of open-hearth steel ingots and 
castings, by States, since 1S99, in long tons : — 


States. 

1899. : 

1900. 

1901. 

1902. 

New England 

New York and New 1 

67.124 j 

74, .622 

170.870 

179,923 

Jersey i 

01,401 

67,361 

82.085 

92.76*1 

Pennsylvania 1 

2,393.811 ! 

2.699.50:' 

8.594,763 

4,67.5.364 

Ohio 

117,168 ! 

j3il,19l 

184,91.3 

2.‘18,8.54 

Illinois 

1 240.1S3 ' 

28.5,5 'd 

398.522 

43.5,911 

Otho.r Siatfs 

1 71.279 

1 141,008 

224,220 

.325,364 

Total 

' 2.947,316 

3.398.135 1 

4,656,3 9 

5.687.729 


In the following table the production by States of both 
acid and basic open-hearth steel in 1902 is given, again in 
long tons; — 


States. 


New England 

New York and Now Jersey . 

Pennsylvania 

Ohio 

IDincris 

Other States 

Total 


Basil*, j 

1 

Acid, j 

Total. 

■■■| 

110,961 ' 

1 

68,962 

179,923 

.54.296 ' 


92,763 

3.4.59.702 i 

915,062 1 

4,376,364 

J9.\7(iO i 

8,3,154 

278,854 

38L951 1 

60.610 

435.461 

2iK>,V23 1 

3*4,441 

326,364 

4 496, .53.3 1 

1,191,196 

5,687,729 


Mineral Phoduction of Tennessee. 

Kng. and Mining J., April 4, 1903. 

T'he following figures have been supplied by the Commis- 
sioner of Tjabour, Statistics, and Mines:- • 

Barytes. — In 1902 there were 3,255 short tons (of 
2,<I00 lb.) of barytes produced. Only one mine was worked 
during the year. There are mines ai Cleveland, Sweet- 
\vjiter, and Madisonvillu ; also at Sinking Springs, in Sevier 
County, and a larger production is expected this year. 

Iron Ore. — The output of iron ore in 1902 included 
300,627 tons of brown hiematite and 288,243 tons of red 
ha'matite; a total of 588,870 long tons (of 2,240 Ib.).^ 

Phosphates. — The total production ot phosphates in the 
Suite of Tennessee in 19o2 wa** 454,078 long tons (of 
2,240 lb.). The total value was 1,311,161 dols., an average 
of 2*95 dols. per ton at mines. 

Of the phosphate mined, 347,078 tons came from the 
■Mount Pleasant region. Of this, 105,5.30 tons were 
exported. The average prices realised in this field were 
2*90 dols. per ton for phosphate rock shipped to domestic 
points, and 3-25 dols. for rock exported. 

Mineral Kxforts of I’outuoal. 

Foreign Office Annual Series, No, 2954, April 1903. 

The quantity and value of the minerals exported from 
Portugal in the years 1902 and 1901 arc shown in the 
following table : — 


Minerals. 


1902. j 1901. 

Quantity.! Value. Quantity. Value. 



Tons, ! 

£ 

Tons. 

£ 

Antimony 

5ti 

.*'44 ! 

126 

650 

lioad ! 

1,723 

8,460 

328 

2,040 

Copper 

! 4*43,647 

199.170 

489,869 

mm 

Iron ^ 

25.673 

11,520 

21» 

10,160 

Manganese 

1,235 

520 

. . 


Not specillcd 

878 

6,670 

9tl0 ! 

4.390 

Total. 

•• 

1 220,674 

•• 

210,030 


The increase itt the production of acid steel in 1902, as 
compared with 1901, was 153,880 tons, or almost 15 per 


— 

i 1901. 1 1901. 

1902. 

1902. 

.. . 

Acid 

Basic 

Tons. PerCMst. 
... 1.037,316 ; 22 -T 

... .3.6184)93 I 77-7 | 

Tons. 
1,191,196 
4,496 JS33 

Per Cent. 
20'» 
i 79*1 

Tctal 

... 4,«.309 I JOO'O j 

; 5,687,729 j 

1000 


Chrome Ore in Thessaly, 

Foreign Office Annual Series, No. 2947. 

His Majesty’s Consul at Volo, in his recent report, states 
that chrome ore and verde-antioo ” marble are extracted 
in Thessaly, the latter by a British company. The chrome 
ore is worked and exported, principally in British bottoms, 
by the Greek owners of the property on which it is found, 
and considerable and increasing consignments are annually 
shipped to the United Kingdom, the Continent, [and 
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America. The quality of tlua Thetsalian ore is such as to i 
reader it particularly useful to coostructors of ^rtaln classes I 
of ovens and furnaces, who employ it for backing and lining , 
Chcir prod ictions. 

Urass Asuks : tJ.S. Customs Dkcisiox. 

^pn7 1,1903. 

Ilrass foundry ashes, valuable only for the brass therein 
contained, were decided to he free of duty as scrap brass 
under paragraph 505 of the Tariff Act of 1897, and not 
dutiable at 10 per cent, ad valorem as waste under para- ^ 
graph 4C3.— U. W, M. i 

XIL^FATS, OILS, Etc. j 

Bkksw'ax Production in Madaoasoar. ■. 

Bd. of Trade J., April 1C, 1903. 

The following particulars relative to the production of 
and trade in beeswax in Madagascar are taken from a report , 
by the Governor-Ceneral of the island published in La 
Quinzainc. Coloniale of March 10. 

The exports of wax in 1901 amounted to 262,023 kilos., * 
valued at 649,730 frs. (25,989/.), ns against 217,918 kilos., 
valued at 507,800 frs. (20,312/.), during the preceding year, i 

The chief exporting centres are Tamatave, Mauanjary, , 
Vatonuindry, ParafangJina, Majunga, Analalava, Diego- 
Jsiiarez, Vohernar, and Muronntsetra. Uafia, gum-copal, i 
and rubber are also collected by the natives at the same | 
time. ! 

The average price of the wax (per 100 kilos.) at tho 


ports of shipiueni is as follows : — 

1 

Pric(‘ HI ' 

Port of ShipincFit 

Francs. 

Tjunatuve 



20U 

\ ohciiiHr 

200 

Fort Uaiiphiti 

2tX) 1 

Miinaujfii'v ... 


.M:m)::ntsetri» 

.... n.'itoiiio 1 

XIH. A.^PIGMKNTS, 

I 

PAINTS, Etc. i 


Minkral Bla( k : U.S. C^osTO.Ms Decision. 

March 30, 1903. 

A mineral Idack, also described as earth colours, which 
on analysis was shown to be a mixture of oM'bon black and 
ferruginous mineral matter, was dewded iim to be dutiable 
as a “ black made from bone ivory or vegetable substance ” 
at 2.J per cent, ad valorem under paragraph 47 of the Tariff 
Act of 1897. 

The action of the Appraiser, in returning for duty us a 
colour under paragraph 58 at 30 per cent, ad valorcmy was 
sustained. — 11. W . M. 


XIII. C.--INDIA-RVBBER, Etc. 

Production ou Landolphia llunnER in Uganda. 

Bd. of Trade J., April 16, 1903. 

A memorandum on Laudolphia rubber and its production 
in Uganda, by Mr. John Mahon, Assistant in the Scientific 
and Agricultural Department of the Uganda Administration, j 
stales that one of the best rubbers in commerce is that 
obtained from a spwies of Landolphia. As far back as i 
1876 the export of this rubber reached the value of 90,000/, 
from a district in East Africa (^lungao). All the evidence 
goes to show that Landolphia' of at least four species are 
abueduut in the forests of the Uganda Protectorate. In 
South Central Africa, where Laudolphia rubber is worked to 
a considerable extent, practically no preparations beyond 
the crude native methods are employed, and tbe product has 
readily brought from 2s. 6d. to 3s. 6d. per lb. in the Jjondon 
market. But it is quite clear, owing to the peculiar clitnatic 
conditions obtaining in Uganda, and a consequently marked 
effect on the growth and physiological charaoltf of vegeta- 


tion, that to produce a good quality robber, some trouble 
must be taken in curing. The native's method of exposing 
a thin layer of rubber latex to atmospheric action by spread- 
ing it on his arms and cho.'*t is not a good or suitable one. 
It has been proved by specimens sent home for report by 
tbe .Scientific and Agricultural Department that exporting 
such an article is a mistake, for, although one may obtain 
by thi.s method what appears to be a most suitable-looking 
s]»ecimeu, yet it is to bo remembered ihui tho journey 
and differences of climate will tell against tho crudely- 
prepared product. Besides, the means ot prepuriug a bolter 
an iele are so simple that there cuu be no question of the 
advisability of adopting them. 

An even more important mutter thun curing must revive 
the undivided attenti«>u <*f tho employer of native rubber 
collectors. It is this: — In most ot tho lake shore forests, 
growing side by side with tho Landolphias, is found a huge, 
rank cliniber, with small, iliirk greoii leaves lu paire, snd 
frequently luNiring trusses of pretty star-shapetl yellowish 
llowors, with a dark eoloured eye. The fruits, when ripo, 
are like a piece of slender dciol branch, and are 
packed with thin 8ee<ls, carrying each a silky plume, which, 
like thistle-down, t'oaveys the seed long distances. It !■ 
a species of Alfui. In the stems, lirnnehes, and leaves, 
watery latex abounds. On coagulation this latex proves 
to have no elasticity whatever. The product is not unlike a 
piece of damp asbestos; even mixed with Landophia latex 
in the proportion of Laudolphia two, Alfia one, it pracs||- 
caliy destroys tbe elasticity of tbe Laudolphia. It is well 
known that the native frequently taps this climber, and m 
JMr. Mahon’s opinion it is mainly responsible for the low 
value and bud condition of rubber which has hitherto been 
prepared in Uganda. 

There is an extensl^ o demand for good rubber. Lan- 
dolphia I'utiber is good. Unfortunately it is ouc <u thoiw 
native products whieli <lo not lend themselves to systematic 
cultivation. Then-fore, t lie duration of its existence as a 
commercial product will be determined by the degree of 
energy w’ith which tlie native products ot ('eiitral Africa are 
exploited in the future. 'J'here are several fine rubber- 
yielding trees, plantations of which will, one trusts,^ be 
returning handsome profits to settlers in Central Iropicm 
Africa long before the lust Landolphia viue is tapped. Ui 
these Ilevea, the source of para rubber, the standard by 
which all rubbers are judgecl, Ciistilloa (Central Atnoncan 
rubber), and I’untumia (Lagos silk rubber), are thriving 
most favourably in the Boiaiiic Ciardeiis at Kulebbe, and it 
is proposed to experime nt, with these, and other reputable 
tree-rubbers, on a fairly considerable scale in order that 
planters may be inforincMl and advised in the future what 
sorts to work with and what to avoid. It is always pos- 
sible, too, that in the western portion of the rrotoctorate a 
rubber-yielding tree may one day be found ; it is feasible to 
assume the liUgos silk -rubber tree may have spread beyond 
the CVmgo towards Uganda, for science know’s comparatively 
litth; of tbe botanical wealth of that fine region. Mean- 
time, it is known that the Uganda Protectorate is rich in 
Landolphiu, and its jirodiice is capable of being a source of 
mneh commercial enterprise for many years to come. It 
only requires tube treated in a common- sense fashion by 
tho men working it. To people of business instinct there is 
no need to dwell at length on the folly of killing by negli- 
gence an industry which, with ordinary care, can be the 
means of affording a substantial return on the capital 
invested in it for a considerable time. 

XIV.—TANN/NGj LEATHER; OLUE, Etc. 

Liquid Alrumin : U.S. Customs Decision. 

March 30, 1903. 

A preparation of the above-named was assessed for duty 
as gelatin not over 10 cents a pound in value* at 2^ cents 
a pound, under paragraph 23 of tho Tariff Act of 189^ 
Tbe importer claimed it to be dutiable at 25 per ceDt4, cm 
calorem as a chemical compound, under paragraph 8* In 
tbe absence of any sample or evidence to support thn 
importer’s claim, the assessment of duty was suatainedk 

-~li. W. M* 
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XV.^MANURES, Etc, 

Nitrate Produotioe in Chile. 

U,S, Cona, jRepa,, April 15. 

The annual report of the Nitrate Association comatna the 
following statisticH of the supply of nitrate from Chile. 

The production in 1902 amounted to 2,982,967,900 lb., ‘ 
or 146,131,900 lb. more than in 1901. The exporta- 
tion amounted to 3,008,944,000 lb., as compared with t 
2,738,522,800 lb. in the previous year. The deliveries ] 
for^ coDBumption showed a considerable decrease in the , 
period of gi'eatest demand — January to May — as compared 
with the coiTesponding period in 1901. The total deliveries I 
in 1902 amounted to 2,840,084,000 lb., or 293,703,200 lb. | 
less than in 1901. The decrease to Kuropc and other ■ 
countries was 333,999,800 lb. ; to the United Slates there i 
was a gain of 40,200,000 lb. 

The total deliveries in each year of the quinquennial — I 
1898 — 1902 — Avere : — 


1808 

2,7fiH,a22,2lM» 

:L07 1,270.000 
o.u iwiik 

1800 

1000 

1001 

1002 


|The visible supplies on December 
under : — 

31, 1902, were as 

On shore 

Lb. 

57<i,007.mo 

1,071.017.000 

1,018,22 MOO 

5 ;h,400,<)0() 

Afloat 

Supplies for foreign markets 

Stocks on the coast 

Total 

2.100,021,400 


The smallest number of works in operation in the four 
years was 44 in February, 1899, and the largest was 78 in ; 
December, 1902. The total of the quotas already assigned j 
amounts to 4,041,500,000 lb., and it will soon be necessary 
to take into consideration the quotas for several new works, 
now in course of erection. j 

XV1,-^SUGAR, STARCH, Etc. 

Sugar ruonuenoN of Germany. ' 

Bd. of Trade J., April 23. 

According to statistics published in the Reichsanzeiger, \ 
the quantity of raw sugar produced in Germany during the ! 
period from 1st August to 31st March last, being the first 
eight months of the 1902-3 sugar campaign, was 1,485,081 j 
metric tons,* as compared with 1,995,800 tons produced dur- ] 
ing the corresponding period of the previous sugar campaign. 
The quantity^ of refined sugar produced increased from 
988,272 metric tons during the period, August to March 
1902, to 976,432 metric tons during the period, August to I 
March, 1903. The total sugar oiuput in Germany during I 
the period from 1st August 1902 to Slat March 1903, j 
reduced to terms of ratv sugar, amounted to 1,086,551 metric 
tons. 

.X VII.--BRE WING, Etc. 

Alcohol; Conqrk8.s on , at the 

Gu5BBal Meeting op the Association des Chibiistks 

DE SuOBEBIE ET DE DiSTILLKRIE DK FrANCB 

BT DES Colonies. 

Bull, de VAbsoc. des Chim. de Suer, et de Dist., 1903, I 
20 , [9]» 943-944. | 

Germany produces four million hectolitres of alcohol and 
devotes 1,161,000 to industrial purposes ; France produces 
2,656,000 hectolitres, of which only 224i|00O are used indus- 
trially, 80 that to reach the same proportion as in Germany 


(where the oonsumption of alcohol in beverages is 8tatioDary> 
521,000 hectolitres more than at present wotiid have to be 
denatured. 

The principal object of the Congress was to indicate the 
means to be adopted and the reforms necessary to attain 
this result. The following are the chief recommendations 
to be submitted to the Agricultural Commission of the 
Chamber of Deputies : — 

1. Abolition of the large amount of wood spirit now used 
as a denaturiDg agent and the adoption of a mixture ol* 
2 litres of wood spirit bases, 1 litre of excise wood spirit, 
and i litre of benzene per hectolitre of alcohol. This im- 
provement would eiPect a saving of 6*45 fra. per hectolitre 
over the present method of denaturing. 

2. Unification of the tariffs for the whole of the com- 
panies, and the return, free of charge, of packages usimI for 
the carriage of denatured alcohols. 

3. That all alcohols considered as raw material of the 
various industries be exempt from duty j that the dcna~ 
taring be suited to the use for which it is intended, and that 
for alcohols which are to undergo no denaturing there \» 
ejtublisbed supervised factories. 

4. That a special study bo made of the various pharma- 
ceutical and perfumery i)reparatiou8 with an alcoholic basis, 
in order to find out the possibility of adapting denatured 
alcohol to the whole or a part of these preparati«)U8. 

5. That French manufacturers using denatured alcohol 
as a raw product in their manufacture have the right to 
establish works placed under the supervision of the excise, 
in which this alcohol can enter free of all inland duty. 

— L. J. de VV. 

Denatukino Alcohol in Argentina; Formula 
TO be used. 

Bd. of Trade J., April 23, 1903. 

In the Boletiu Oficial of Argentina of March II, a 
decree is published, to come into force three months from 
5th idem, requiring all alcohol intended lor illuminating, 
heating, and preparation of varnish to be denatured by the. 
use of the following formula, viz. .* — 

Pyridine, 45 per cent. 

Acetone (commercial), 45 per cent. 

Eucalyptus essence (commercial), 10 per cent. 

The alcohol is then denatured by an addition of 1 part 
of the mixture so obtained to .50 parts of alcohol. 

When, how'ever, special systems of illuminating require 
for the best results of their plans the use of certain lormulx', 
the National Chemical Office will examine experimentally 
the necessity for the modification of the general formula 
just expressed and will report to the Ministerio de 
Hacienda,'’. who will decide. 

XX.^FINE CHEMICALS, Etc. 

Platinum and Palladium in the Ores of the 
K AM BLEU Mine. 

Wilbur C. Knight. Eng. and Mining J., April 18, 1903. 

The Company owning the liamhler Mine, 45 miles south- 
west of Laramie, Wyoming, experienced considerable 
difficulty in securing payment for the rare metals contained 
in the matte they produced, owing to the fact that none 
of the copper refiners were extracting them. On this 
account it was arianged that a refining test should be 
made upon five car-loads of matte, in order that the 
Company might secure the entire contents in precious 
metals. A sample ol this matte on assay gave the following 
returns : — 


Original. 


Duplicate. 


Gold 

Silver 

Platinum . 
Palladium 


Oa. per Ton. 
i>*45 
7*40 
1*06 
S*16 


Oz, per Ton. 
0*40 
7*46 
0*90 
5*26 


* Metric ton * 1,000 kilos. =- 2,204 lb. avoirdupois. 
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An tmj upon a ear sample of ore ia also interesting : — 
1 Original. I Duplicate. 


I 0«. per Too. Oe. per Ton. 

Gold 1 <rltt i 0*19 

Silver I 3‘W> { V72 

Platinum ! »-74 ! «*<Mi 

Palladium j 180 Vm 


The platinum values found in tlie ore at this time do 
not vary materially from the first tests announced. The : 
presence of both osmium and iridium has been noted, and i 
at the present time work is being done upon the slimes : 
taken from the refinery, so that ere long more will be j 
known about the occurrence of these rare elements in this i 
ore deposit. 

Es-sentivl Oils; Pkodiction ok — — , in Cypris. i 

I 

Uie Chem. lud., 1003, 26, [^3* 

According to the animal report of the Director of Horti- 
culture of < yprus, 1,0H(; Ib. of oil of thyme were preparerl 
in the year lOOl-Oii, as against G15 lb. in 1900-01, and 
237 lb. in 1800—1000. The plants at present only occur 
in the wild condition, chiefiy in woods, but it would 1 
probably pay to cultivate them in different parts of the ! 
island. A small (juantity of rose oil has been annually j 
produced at Milikouri since 1807. New plantations of 
Damascene roses for distillation purposes have been made 
near Prodomos and in the district of Marathasa, notably 
at Pedoula and Milikouri. The plant from which marjoram 
oil is distilled grows abundantly m the woods in the districts j 
I of Kerynia nud Paphos. Decides the plants from Avhich the j 
three oils mentioned are prepared, the climate of Cyprus is 
J fuvouralile for the cultivufion (»r other plants suitable for 
' the preparation of essential oils. — A, S. 


patent lifth 

N.B.— In these lists, [A.l means ** Application for Patent/* and 
[C.8.], '* Complete Specification Accepted.'* 

Where a Complete Specification accompanies an Application, an 
/ asterisk is affixed. The dates given are (i) in the case of Applica- 
' tions for Patents, the dates of application, and (ii) In the case of 
; Complete Specifications Accepted, those of the Official Joumsli 
I in which acceptances of the Complete Specifications are advertised, 
t Complete Specifications thus advertised as aocepU^d are open to 
t inspection at the Patent Office immediately, and to opposition 
I within two months of the said dates. 


1.— PLANT, APPAKATUS, AND MACHINEBT. I 

[A.] 8897. Schneider. Extraction apparatus. April 20. I 

„ 9002. Mttggi. Treatment of liquid or solid sub- 

stances. April 21. 

„ 9078. Meyer (Meyer and Arbuckle). Condensa- 

tion or concentration of syrups or similar fluids.* 
April 22. 

„ 9101. Schilde. Dr} ing apparatus.* April 22. 

„ 9144. Treves and Raffegeau. Apparatus for sup- 

plying liquids at any desired temperature. 
April 22. 

„ 9182. Round. Receivers, condensers, &c., such as 

are used with nitric acid plants, Ac. April 23. 

„ 9229. Lapp. Filter-presses.* April 28. 

„ 9308. Glass and Glass. Vacnom drying iqiparatnt. 

April 24. 


[A.] 9570. Lake (Patterson). Centrifugal separators.* 
April 28. 

„ 9798. Rennerfelt. Centrifugal separating appa- 

ratus.* April 30. 

[C.S.] 9307 (1902). Holler. Method of heating sub- 
stances in crucibles, Ac. April 29. 

„ 9854 (1902). Boult (Rejst). Filters. April 29, 

„ 10,844 (1902). Herriot. Multiple-effect apparatus 

for the concentration of liquids. April 29. 

„ 3034 (1903). Herlitschku («<> Lieske). Contrl- 

iugal separators. Hay C. 

„ 3296 (1903). Bennett and Bennett. Apparatus 

for heating and cooling liquids, cS:o. April 29. 

11.— FUEL, GAS, and LIGHT. 

[.\.] 9147. ilartridge. Msnufacture of artifleial fuel. 
April 22. 

9155. (irifiin. Making and burning fuel, Ac. 
April 23. 

.. 9156. Grifiln. Coking carbonaceous nmterlal and 

making coke briquettes. April 23. 

„ 9169. Kveritt ::nd Hedman. Extraction of tar and 

other impurities from illuminating gas. April 23. 

„ 9185. Terry. Fuel. April 23. 

„ 9276. Meikle. Heating furnaces. April 24. 

„ 9396. Gutknecht. Utilisation of Biibstancos obtained 

in the purification of coal-gas.* April 25. 

„ 9504. Lindemann (Korting). (las producers.* 

April 27. 

„ 9505. Waddell. Manufacture of coal briquettes. 

(U S. Appl, May 17, 1902.)* April 27. 

„ 9605. Pallonberg. Coking ovens or furnaces.* 

April 28. 

„ 9608. Spiers, and Morgan Crucible Co. Crucible 

furnaces. April 28. 

„ 9689. De Alzugaray. Crucildo furnaces. April 29. 

„ 9901. McLean and Paterson. Treatment of peat. 

May 1. 

„ 9918. J>yle. Smokeless-fuel briquettes. May 1, 

[C.S.] 10,876 (1902). Feld. Obtaining soluble cyanides 
from gas containing cyanogen. May 6. 

„ 11,280 (1902). Schottmann. Incandescent mantles. 

May 6. 

„ 12,415 (1902). (Iruham. Uegencrutive furnaces. 

May 6. 

„ 18,327 (1902). Wills. Furnaces. April 29. 

„ 113 (1903). Higham. Treatment and combustion 

of fuel. May C. 

„ 536 (1903). Wilcox. Manufacture of coke in 

retort ovens. April 29. 

„ 4164 (1903). Peters. Producers for semi- water 

gas. April 29. 

III.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM. 

[A.] 9878. Helbing and Passmore. Solidification of 
mineral oils. May 1. 

„ 9879. Helbing and Passmore. Solidification of 

mineral oils. May 1 . 

H 10,004. Heber. Deodorising Russian oil of turpen- 
tine, Ac., and benzine or petroleum spirit. May 2. 

[C.S.] 13,936 (1902). Fischer. Continuous extraction of 
highly inflammable oils from petroleum, Ac. 
May 6. 

„ 4355 (1903). Justice (Weed). Obtaining ToUiilo 

products from wood. May 6. 
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IV. -COLOURING MATIBBS AND DYESTUFFS, j 

[A.] 8905. Imray (Meister, Lucius und Brlluing). ' 
Manufacture of (iyestuflPd of the anthraceue i 
series, and materials therefor. April 20. j 

„ 9&98. Imray (Meister, Lucius und Brttoing). i 

Manufacture of new cyanine dyestuffs. April 28. 

[C.S.] 11,521 (1902). Imray (Meister, Lucius und | 
Brtining). Manufacture of esters of dialkyl- ^ 
rhodamines. May 6. ; 

„ 5792 (1903). Lake (Oehler). Manufacture of j 

diazo dyestuffs. May 6. . 


V.— PREPARING. BLEACHING. DYEING, 
PRINTING, AND FINISHING TEXTILES. YARNS, 
AND FIBRES. 

[A.] 8983. .Tusticc (U.S. Fibre Stopper Co.). Process 
of treating pulp stock.* April 21. 

„ 9017. Cochins. Apparatus for manufacturing 

artificial threads. April 21. 

„ 9532. Muller. ludigo dyeing.* April 23. 

„ 9683. Cipollina. Apparatus for treating cotton.* 

April 28. 

,, 9724. Jardin. Process of bleaching flax, hemp, 

cotton, straw, ramie, &c. April 29. 

„ 9948. Kershaw. Machines for dyeing and other- 

wise treating yarn, &c. May 2. 

„ 10,007. Sharp, and Sharp and Sons. Finishing of 

fabrics. May 2, 

[C.S.] 6645 (1902). Lilienficld. Vehicles for supplying 
colours to textile materials. April 29. 

„ 9408 (1902). Doull. Treating peat moss to obtain 

fibre. ^lay 0. 

„ 9658 (1902). Calico Printers^’ Association and 

Warr. Treating textile fabrics, &e., to render 
them uon-inflaramable. April 29. 

„ 2.5,163 (1902). Nasmith. Mercerising cotton rov- 

ings an<l yarns. May 6. 

„ I (1903). CauK, Dyeing fibres, yarns, and fabrics. 
May 6. 

„ 5146 (1903). De Pass (Vacuum Dyeing Machine 

Co.). Dyeing macliiues. April 29. 


VI.— COLOURING WOOD, PAPER, LEATHER, Etc. 

[C.S.] 27,804 (1902). Mills (Boyeux and Mora). Dyeing 
or colouring marble, calcareous stone, &c., in 
unbaked or baked condition. May 6. 


VII.— ACIDS, ALKALIS, SALTS, Exo. 

[A.] 9024. Doremus. Production of anhydrous alumina.* 
April 2 1 . 

„ 9142. Leslie. Manufacture and purification of 

carbonic acid gas. April 22. 

„ 9182. Round. See under 1. 

„ 9360. Bolle (Chem. Fabr. Gtilnau Landshoff and 

Meyer A.-G.). Production of solid zinc hydro- 
sulphite difficultly soluble in water. April 25. 

„ 9412. Oliver and Bevan. Utilisation of lime waste 

of alkali works. April 25. 

9453. Hilbert. Manufact^fe of sulphuric acid.* 
April 27. 

9613, Howard and Hadley. Treatment of spent 
acid from galvanising works. April 28. 


[A.] 9881. Ashcroft. See under , 

„ 9953. Ratcliffc and Hall. Production of iron oxide 

and magnesium chloride from waste liquor of 
galvanising works and iron liquor in the copper 
recovery process. May 2. 

[C.S.] 2461 (1902). Woltereck. Production of ammonia 
by synthesis. May 6. 

„ 9803 (1902). Wildermann. See under XI. 

„ 10,876 (1902). Feld. See under II. 

„ 11,969 (1902). Harmuth and Zavoda. Apparatus 

for manufacturing sulphuric anhydride. May G. 

„ 13,536 (1902). Castner Kellner Alkali Co., Smith, 

and Baker. Purifying slaked lime, and heating 
and purifying water. May 6. 

„ 16,862 (1902). Parker. Production of phosphorus. 

May 6. 

„ 23,643 (1902). Tranton. Complete purification of 

brine or other saline solutions. May 6. 

„ 4935 (1903). Eldred. Treatment of lime. April 29. 


VIII.— POrrERY, GLASS, AND ENAMELS. 

[C.S.] 12,796 (1902). Johnson (Hoehringer). Manufac- 
turc of ceramic or earthenware ioa.sse8 or articles. 
April 29. 

„ 13,043 (1902). Adams. Kilns and muffles for firing 

ceramic ware. May 6. 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 8996. Muclay. Continuous burning Portland cement 
kilns.* April 21. 

„ 9116. Macarthy. Applying enamel and glaze to 

bricks, tiles, &c. April 22. 

„ 9172. Ellison. Apparatus for manufacturing tar 

macadam. April 23. 

„ 9508. Lilientbal. Production of artificial marble. 

April 27. 

„ 9335. Geissler. Manufacture of cement.* April .30. 

„ 9884. Wallis. Hardening artificial stone, &c. 

May 1. 

[C.S.] 28,679 (1902). Laidet. Manufacture of artificial 
building materials, &c. (lut. Appl., May 29, 
1902.) May 6. 

„ 3308 (1903). Imray (Carborundum Co.). Manu- 

facture of refractory articles, such as bricks and 
crucibles. April 29. 

„ 3630 (190.3). Justice (Acheson Co.). Manufacture 

of earthenware products, &c. May 6. 


X.— METALLURGY. 

[A.] 8881. Warne. Precipitation of metal compounds 
from their solutions. April 20. 

„ 8889. Anderson. Steel smelting and heating fur- 

naces. April 20. 

„ 9064. Lauer. Production of bronze, &c. April 22. 

„ 9086. Talbot Continuous Steel Process. Ltd., and 

Talbot. Manufacture of steel aud ingot iron. 
April 22. 

„ 9302. Muffler. Decarburisaiion of iron and steel. 

April 24. 

„ 9837. Wolf. Separation of metals from their ores. 

April 24. 
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[A.] 9Si6. Otto. Production of iron ond itool by tbo 
direct reduction of iron ore*.* AprO 94. 

„ 9380. Gutcnsobn. Trentiog metallic fond to fuse 

the metal contained therein. April 26. 

„ 9479. Hemingway. Extraction of metals from 

sulphide ores of antimony. April 27. 

^ 9716. Sorensen. Soldering oluminium.* April 29. 

„ 9988. Just» and J. J. Metal Syndicate. Manufac- 

ture of a metallic alloy. May 2. 

rC.S.l 9300 (1902). Dewar. Manufacture of nickel 
carbonyl, and its treatment for production of 
metallic nickel. April 29. 

12,163 (1902). Abel (Siemens and Halske A.-G.). 

** Obtaining homogeneous bodies from vanadium, 
tantalum, or niobium. April 29. 

„ 12,859 (1902). Hopkins. Process for obtaining 

zinc. April 29. 

„ 14,0.36 (1902). Bertou. Pulverisation of metals. 

May 6. 

„ 4041 (1903). Talbot and Gredt. Manufacture of 

steel and ingot iron. (Int. Appl.. Sept. 15, 
1902.) May 6. 

XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 8964. Yai. Electric batteries.* April 21. 

,, 9121. (.’onrad. Voltaic cells. April 22. 

9420. Peto and Gadett. Electrolytes for secondary 
batteries. April 25. 

„ 9571. Fcldkamp. Storage batteries.* April 28. j 

9831. Ashcroft. Pro<luction of metals of the j 
alkali group by electrolysis. .\pnl 30. 

[C.S.l 9803 (1902). Wildermann. Electrolytic decom- 
position of alkaline salts, April 29. 

„ li>,204 (1902). Hargreaves, Stubbs, and Kearsley. 

Electrodes for use in electrolysis. May 6. 

„ 11,973 (1902). Fischer. Negative plates for accu- 

mulators. May 6. 

12,1.')9 (1902). Abel (Siemens and Halsko A.-(7.). 
Manufacture of tilaments or* the like for electric 
incandescence lamps. April 29. 

„ 3698 (1903). Lilicnfeld. Electrodes for arc 

lamps. May 6. 

XII.— FATS, OILS, AND SOAP. 

[A.] 8954. Finlay. Preparation of soap and other 
commodities liable to evaporation. April 21. 

[C.S.] 14,027 (1902). Scott. Utilisation of waste waters 

^ * from the digestion of rongb tallow. May 6. 

„ 1788 (1903). LoefHer. Reducing oils or other fatty 

’ substances to a dry powder. May 6. 


XIII.— pigments, paints, RESINS, VARNISHES, 
INDIA-RUBBER, Era 

H.— /feriiM, Varnishes. 

[A.] 8893. Strange, Graham, and Burrell. Manufacture 
of varmshes. April 20. 

9888. Millar. Compositioa and manufacture of 
^ linoleum, &c. May 1. 

fe«.l 12,880 (1902). IMumer. Synthetical prep«r«aoflt 
of Mayf. 


XIV.-.TANNINO, LEATHER, GLUE, AND SIZE. 

[A.l 9415. Haaa, Pfestroff, and Gillou. Method of 
tanning. April 35. 

[C.S.] 10,628 (1902). Jenks, Clowes, and Hatsohek. 

Material to be used for decolorising and clarify- 
ing tannin extracts an«l other liquids. April 29. 

„ 348.5 (1903). Hold. Manufacture of material for 

use as substitute for leather, rubber, wood, Ac. 
May 6. 

XV.— MANURES. 

[A.] 8931. Cross and Dunbar. Combination of organic 
uu<l inorganic materials for inauaring and fertilis- 
ing purposes. April 21. 

XVI.— SUGAR. STARCH, GUM, Era 

[A.] 9078. Meyer (Meyer and Arbuckle). See nndsr 1. 

[C.S.J 9506 (1902). Besson. PuriBcation and concentra- 
tion of Nacebariae juices and products from sugar 
manufactories. April 29. 

t 

XV1I.-BREWINO, WINES, SPIRITS, Ero. 

[A.] 9106. Aspiuall. Preparation of wort for brewing 
or distilling purposes. April 22. 


XVIII.— FOODS ; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A.— PWa. 

[A.] 9615. Baker. Process of treating coffee.* April 28. 

„ 9751. Parsons. Preparation of conoontrated goods, 

Ac. April 30. 

B . — Semifotiow / Water Pwrifleation, 

[A.] 9452. Scott - Moncrieff. Apparatus for testing 
sewage. April 27. 

„ 9558. Wanklyn and Cooper. Treatment of sewage. 

April 28. 

C. — Diain/ectanti, 

[A.] 9242. Soiffert. Process and apparatus for steriUsiog 
organic fluids. April 23. 


XIX.— PAPER, PASTEBOARD, Bra 

[C.S.] 11,164 (1902). Lederer. Process of acetylising 
cellulose and materials coDtaining cellulose. 
April 29. 

„ 17,502 (1902). Thompson (Vereinigte Kunstseide- 

fabr. A.'G.). Manufacture of alkaline solutions 
of viscose. May 6. 


XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 9322. Mills (Barbier). Manufacture of saccharin.* 
April 24. 

„ 9327. Johnson (Koepp). Prepanition of oxalates. 

April 24. 

„ 9840. Widecn and Carbon Hydrate Chemical Co. 

Processes for obtaining carbon compounds having 
the general formula CioH,gO.* April 24. 

„ 9603. Perkin, Fontana, and Blumaan. Purifleatlon 

of turpentine and other larpeoee. April 26. 

[08.1 2986 <1902). Weoghdffer. 

AprU'29. " ' . ■ 
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[C.S.] 14,032 (1902), Wohl. Manufacture of acetyl 
chloride. May 6. 

„ 2568 (1903). Bordas. Medicinal compound. 

April 29. 

„ 6817 (1903). Crespo. Extraction of salicine from 

the bark of the red osier. May 6. 

XXL— PHOTOGBAPHIC MATERIALS AND 
PROCESSES. 

[C.S.] 12,818 (1902). Fry. Non-explosive and non-in- 
flammable photographic film. May 6. 


XXn.— KXPLOSIVB8, MATCHES, Etc, 

[A.] 8898. Wetter (Westf&liscb-AnhaltischeSprengttoff- 
Akt.-Qes.). Explosives. April 20. 

„ 9091. Engelmann. Explosive in blasting. April 22. 

[C.S.] 9043 (1902). Kscales. Manufacture of explosives 
of high disruptive power. April 20. 

„ 14,585 (1902), VVetter (Westfillisch - Anhaltische 

Sprengstoff - Akt. - Gea.). Safety explosives or 
blasting compositions. May 6. 
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JOUBNAL OF THE SOOIBTT OF OHEMIOAL INDUSTRY. 


CMwto.uai. 


Canati(an 


Chairman t W. B. Lang. 

nc-Oiairmm , { U,d.. 


O. W. Campbell Arnoii. 
J. If, Jiowman 
Huiro CarlMson. 

F. H. Cleraue. 

W. a. BIU$. 

W. Hodgfon Rllis. 

W, L. Goodwill. 


Oommittee: 


7*ho8. Beyi. 

Edgar B. Kenrick. 
Thoa. MacFarlane. 
F. J. Smn{e. 

J . M . Snarrow. 
Thos. L, Willson, 


Hon, Secretary and Treasurer : 

Alfred Burton, 42, Front Street West, Toronto. 

The following take office in July next:— F/oe-CAoimaw: F. J. 
Bm^e. Committee; J. Watson Bain, Thos. Davies. W. Lash 
Miller, Jas. P. Murray, M. J. Taylor, Harold Van der Linde. 


librrpool ll>rctfon. 


Chairman : F, H. Tate. 
Vice-Chairmant C. Longuet Higgins. 
Committee : 

Max Muspratt. 
Julius Raschen. 
Alf. Smetham. 


H.B. Stocks. 
J. W. Towers 


Percy Bateson. 

J. Campbell Brown. 

Bustace Carey. 

O. C. Clayton. 

Jas, T, Conroy. 

G. Watson Gray. 

Hon, Treasurer i W, P. Thompson. 

Hon. Local Secretary : 

T. Lewis Bailey, University College, Liverpool. 

The following take office in July next x— Committee: A. Fodcn, 
B. L. Peck. 


lonhon #rrtfon« 


Cl^airman : Walter F. Reid. 

Vice Chairman : A. Gordon Salamon. 


Julian L. Baker. 
A. C. Chapman, 
K. Divers. 

M. 0. Forster. 
Oscar Quttmann. 
Otto Hehner. 

H. Hemingway, 
W, Kellner. 


Committee t 

J. Lewkowitsch. 

A. Gordon Salamon. 
W. S, Squire. 

F. Napier Sutton. 

L. T. Thome. 

C. T. T^er. 

Frank Wilson. 


Hon, Local Secretary t 

A. R. Ling, Laboratory, 74, Great Tower Street, E.O. 

The folhywing take offioe in July next ; ~ Commiffcc : J. N. 
Comiah, Bernard Dyer, R. J. Frlswell, J. T. Hewitt, Thos. Tyrer. 


J. Allan. 

W, Brown, 
R. Clayton. 
J. Craven. 
W, Heys, 

J. HUbner, 


iBanchwfUr JI>ettion. 

Chairmam Ivan Levinstein. 
Vice-Chairman t G. H. Bailey. 
Chmmitteei 

H. Levinstein. 
W. J.Popo. 

JBT. Porter. 

T. Stenhouse. 
fl. L. Terry. 


Bxtofa atif ifc ectton. 

Chairman • W, L, Bennoldeon. 

Viceklhainnan t N. H. Martin, 

Committee : 

A. Allhusen. J. Mather, 

P. P. IMson. John PattinMn. 

H. 8. Collins. W. W. Proctor. 

J. T. Dunn. Harry Smith. 

T.W. Hogg. J.E. Stead. 

H. Louis. C. E. Stuart. 

Hon. Local Secretary and Treasurer • 

P. C. Garrett, Durham College or Science, Newcastle-on-Tyne. 

The following take office in July next \ -Chairman : J. T, Dunn. 
Vice Chairman : W. L. Rennoldson. Committee: N. H. Martin, 
A. Spiller. 


^b) j gork 

Chairman : V. Cohlenti. 
Vice-Chairman t Russell W. Moore. 
Committee ; 


W. T. Schieffelin. 
R. C. Schiipphaua 
G 0. Stone. 

M. Toch. 

D. Woodmnn. 

F. G. Zinsser, 


L. Baekeland. 

G. Drol^ogg. 

W. F. Puerst. 

A. P. Hal lock. 

E. J. Lederle. 

F. O. Love. 

Clifford Richardson. 

Hon. Treasurer ? R. C. Woodcock 
Hon. Local Secretary ; 

H. Schweitzer, 40, Stone Street, New York. U.8.A. 

Tho following take office in July next'.— Commit tee : Capt. H. C. 
Aspliiwnll, Prof. C. P. Chandler, Dr. Wm. McMurtrie, Wm. H. 
NicholD, and T. J. Parker. 


j^oitingham ^ertfon. 

Chairman • L. Ai'chbnft 
Vice-Chairman : F, Stanley Kipping 
Committee 

S.F.Burford. j J.M. 0. Paton 

P. J. a. Carulla. I A. L. Stern. 

R. M. Caven. S. Trotman. 

H. B Mayfield. 0. J. Ward. 

Loxley Meggitt. J. White. 

J. O’Sullivan. 

Hon. Treasurer : S. J. Pentecost. 

Hon. Local Secretary : 

J. T. Wood, 62, Park Road, Nottingham. 

The following take office in July next — Chairman: J. T. Wood. 
Vice-Chairman : S. F. Burford. Commitiee : L. Archbntt, F. Stan- 
ley Kipping, G. D. Lander. Hon. Secretary : S. R. Trotman. 


Bon. Xaeal Seorotaryi ^ 

J, Carter Belh The Clift, Higher Broughton, Manchester. 

The following take office in July nextt—CJairmaa; J. Carter 
Bell. Commitiee: G. J. FWler, B. Hart, W. B. Kay, F. Boudder. 
Mon, Local Seetetary : J, Habner. 

K.B.— The names in itaUee are those of membera of Committee who 


»rott fgb ^ rttfon* 

Chairman : T. L. Patterson. 

Vice-Chairman • D. J. Playfair. 

Committee : 

W.Carrick Anderson. Jas. Hope. 

F. M. Bailey. H. lugle. 

H. Buraby. D. S. Jerdan. 

D. B. Dott. W. G. Johnston. 

C. J. Flits. A. D. Ker. 

Thos. Ewan. J. G. F. Lowson. 

W. Frew. J. McCuUoch. 

Jas. Hendrick. 

Hon. Secretary and Treasurer : 

Thomas Gray, c/o Gourlay and Deas, 180, Hope Street, Glasgow, 

The following takeofifloe in July imxt Committee : J. Arnold 
Fleming, O. H. Qemmell, J. Falconer King, J. S. Macarthur, M. A. 
Parker. 


t^orkehfre Jtrnfoiu 


0. S. Bedford. 

B. A. Brotherton. 
John W. Cobb. 

H. Qrandage, 

U. Inole. 

A, J. Murphy. 


CTiatrman ; Jus. B. Bedford. 
Vice-Chairman : T. Fairley. 
Committee 


S. O. Bateson. 

O, W. Slctter. 
A. Smithelte. 

A. Turnbull. 

H. A. Wataou. 
J.B.Wilkinaon. 


Hon. Local Secretary and Treasurer t 
H. B, Procter, The TorKshire College, I^eeda. 

Hon. AsHetani Secretary t A. Turnbull, 

The following take office in July uenlx-^Vice-Chairman: G. W. 
Blatter. Committee: T. Fairley, W.M. Gardner, U. R. Prater, 
F. W. Richardson, Geo. Ward, Thorp Whitaker. Bou. Local Secre- 
tary and Treaeurer ; A. Tumbnll. 

retire from their reapeetive o Aoea at the end of the current aeaaion. 
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10.30 a.m. 

1.0 p.m. 

3.0 p.m. 

8.0 p.m. 


I^oticta* 

annual MECTING, BBADFOBD, 1908. 

ABRIIKJKD Pbogbamke. 

Wtdnttiay, July 15<». 

Geoeral Meeting. President’s Address. Mu 


uioipnl Technical College. 

Luncheon, at Midland Hotel, by invitation of 
the Local Committee. 

Garden Party at " Ashdown,” App^lcy Bridge, 
by kind inviution of W. Edward Aykroyd. 

Ksq.. J.P. 

Beception at the Town HaU ^y Ws Wmhlp 
tile Mayor of Bradford (Aid. David Wade, 
J.P.) and Mrs. Wade. 

Thursday July \^th. 

Whole Day Exc^irsion ^ ia.ar 

O') The Works of Messrs. Win. Fison and Co., Burley- 
iu-Wtiarfcdale (Spinning and Minufacturing). 
Luncheon at Burley. 

Afternoon visit to Farnlcy Hall, Otley, by kind invi- 
tation of F. H. Fawkes, E.sq., J.P.. toinsp^t Hali 
and Coiiection of Paintings by J. M. W. Turner, 
U.A. 

Morniny Excursions .— 

Cn The Works of Messrs. W. and J. Whitehead, Ltd. 
(Combing and Spinning). The NN’orks of Messrs. 
Priestley’s, Ltd. (Manufacturing). 

(3) the Works of Messrs. Jas. Drummond and Sons, 
f.td. (Combing, Spinning, and Manufacturing). 

f4) The Works of Messrs. John Smith and Sons, Lid. 
(Combing, Spinning, and Dyeing). The Works 
of Messrs. H. B. Priestman and Co. (Spinning and 
Manufacturing). The Works of Messrs. A. 
Priestman and Co. (Manufacturing and Finishing). 

(5) The Works of Messrs. Sir Titus Salt, Bart., Sons, 

and Co., Ltd. (Combing, Spinning, Manufacturing, 
and Dyeing). 

(6) The City Conditioning House (Testing of Wool, Tops, 

Yams, &c.). 

JVote.— Luncheon will be provided : for Excur- 
sion 1 at Burley, and for all others at the Midland 
Hotel, Bradford. 


The following has been arranged so that all After- 
noon Parties may participate, with exception of 
Excursion 1 : — 

(11) The New City Fire Brigade Sution, at 5 p.m. 
(Special tura-out of the Brigade.) 

7.30 p.m. Annual Dinner at the Midland Hotel. PreeidenPe 
KeoepUon, 7 to 7.30. Indies ate eepeoielly 
invited to attend the Dinner, 

Friday, July \7th. 

Pleasure Excursion to Bipon, Studley Uoyal, and Harrogate. 
8—10 p.m. Ladies’ Evening, Midland Hotel. 

10 p.m. Smoking Concert, Midland Hotel. 

A detailed programme, with request form for tickets, 

is issued with this Journal. - , ,0 4? 

In accordance with the provisions of Bulo 18 of the 
Byo-laws. notice is hereby given that those Members whose 
i names are printed in italics in the list of Council irill 
I retire from their respective oftices at the forthcoming 

Annual Meeting. i m # 

Sir William lUmsay has been nominated to the office or 
President under Rule 8 •. Prof. P. Phillips Hodion, Mr. K. 
Carey. Mr. W.H. Nichols, and Prof. H. U. Procter hnvo 
been nominatcl Vice-PresidenU under Rule 8; and to. 
Ivan Levinstein has been nominated a Vice-President under 

Rule 11. . cs a UsaWA 

The Hon. Treasurer and Hoa. Foreign Secretary ha 

been nominated for re-election to their respective offices. 

Members are hereby invited to nominate fit and proper 
persons to fill four vacancies among the ordinary Members 
of the Council. Forms for this purpose can be obtain^, 
on application, from the General Secretary, or from the 
Hon. Local Secretaries of the Canadian and New York 

Sections. , . „ u 

Extract from Rule 18 “ No such nomination shall be 

valid unless it be signed by at least ten Members of the 
Soeietv who are not in arrear with their subsoriptions, nor 
unless' it be received by the General Secretary, at the 
Society’s Office, at least one month before the ^te of the 
Annual General Meeting, to the election to place at 

which it refers. Nor shall any such nomination be vMid if 
the person nominated be ineligible for election under BMes 
12 or 15. No member shall sign more than one nomination 

form.” 


NEW SECTION AT SYDNEY, NEW 
SOUTH WALES. 

The Council has granted the application of thirty members 
of the Society residing in New South Wales to be uUowed 
to form a section, to be called the Sydney Section of the 
Society. 


Afternoon Excursions 

(7) The Works of Messrs. Geo. Hodgson, Ltd. (Loom 

Makers). 

(8) The Works of Messrs. W. H. North and Co., Ltd. 

(Cotton Warp Dyeing, Sixing, and Mercerising^ 

(9) The Works of Messrs. Ed. Ripley and Son, Ltd. 

(Piece Dyeing and Finishing). 

(10) The Warehouse of Messrs. Law Rassell and Co., 
Ltd. (Dress Goods). 

fiote. — ^This^Excunion is speeially aaitable for 
Ladies. 


CENTENARY OF JOHN DALTON. 

The centenary of the announcement by John Dalt^ of 
It discovery of the atomic theory 
Unchetter on May 19 and 20 by the Mancheeter 
ud Philosophical Society, of which Dalton was ^esltUnt 
rom 1817 untU his death in 1844. In connection idth thit 
rent, the Victoria University has 

egree of Doctor of Science on Prof. J. H. Van t of 
ImUn, and PrOf. F. W. Clarke, of Washington, U.8~A. 


B % 
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COMMUNICATIONS. 

AuthoTf of oommimicatkms read before the Society, or 
aay of ite Local Sections, are requested to take notice that 
under Buie 48 of the Bye-laws the Society has the right of 
priority of pablioation for three months of all such papers. 
Infrin^ment of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


FIFTH INTERNATIONAL CONGRESS OF APPLIED j 
CHEMISTRY, BERLIN, JUNE 2-8, 1903. | 

List of British Delkgatkb. 

Jfoyal Society. — Dr. AV. H. Perkin, F.R.S. j Dr. J. Emerson 
Reynolds, F.R.S. ; Prof. H. E. Armstrong, F.R.S. j 
Dr. T. E. Thorpe, C.B., F.R.S. 

British Association for the Advancement of Science. — Sir 
Henry E. Roscoe, F.R.S. j Pref. Jas. Dewar, F.R.S. ; i 
Prof. R. Meldola, F.R.S. 

Chemical Society of London. — Prof. W. A. Tilden, F.R.S. ; 
Prof. W. H. Perkin, jun., F.R.S. ; Prof. Wyndham R. 
Duiutaii, F.R.S. ; Dr. Alexander Scott, F.R.S. 

Boyal Institution of Great Britain. — Sic Wm. Crookes, 
F.R.S. ; Geo. Matthey, F.R.S. ; Dr. L. Mond, F.R.S. 
Institute of Chemistry of Great Britain and Ireland . — 
Prof. J. Millar Thomson, F.R.S. ; George T. Beilby ; 
Dr. J, Lewkowitsch. 

Royal Agricultural Society of England. — Dr. J. Augustus 
Voeicker. 

Iron and Steel Institute. — Wm. Whitwell ; R. A. Hadfield ; 

J. E. Stead ; Bennett H. Brough. 

Royal Society of Edinburgh. — Prof. Jno. Gibson ; Dr. J. B. 
Headman ; Jas. F. Pullar. 

University of Oxford.^ I . E. Marsh; P. Brereton Baker; 
W.W. Fisher; P. Elford. 

University of Glasgow. — Prof. Jno. Ferguson ; George T. 
Beilby. 

University College^ Xow/ion.— Sir Wm. Ramsay, K.C.B., 
F.R.S. 

Ficforia University. — Dr. A. W. Bone ; Dr, T. L. Bailey ; 
Dr. J. B. Cohen. 

Durham College of Science. — Dr. J. W. Swan, F.R.S. ; 
Dr. J. T. Merz; J. W. Spencer; Prof. P. Phillips 
Bedson. 


Society of Putliq AnalysU^ — Otto Hehner; Bertram 
Blount 

Federated Institute of Brewing. — C. O’Sullivan, F.R.S. j 
A. Gordon Salamon. 

Association of Leather Chemists, — Dr. J. Gordon Parker. 
Society of Chemical Industry. — Ivan Levinstein; Dr. L. 
Mond, F.R.S. ; Walter F. Reid ; Thos. Tyrer. 

i 

I List of Members Attendiiio tbs Coeorbss. 

! Dr. L. Baekeland, George T. Beilby, Dr. J. F. Bottomley, 
j H. Brearley, Dr. Jno. Clark and lady, J. M. Collett, 
j L. M. Deane, Dr. K. Divers, H. Ellison, Dr. Thos. Ewan, 
Dr. A. G. Faulds, Jno. S. Ford and lady, Walter M. Gardner, 
Wm. Garroway, C. A. Goodwin, Dr. Thos. Gray, Oscar 
Guttmann, R. A. Hadfield, George Haller and Isdy, Dr. A. 
P. Hallock, Dr. E. Hart, Prof. W. N. Hartley, E. Grant 
Hooper, J. Hiibner, R. S, Hutton, Gordon James, J. B. C. 
Kershaw, Holman Kingdon, Dr. £. Knecht, Ivan Levinstein, 
Dr. J. Lewkowitsch, J. W. Macdonald, Peter MacEwan 
and lady. Dr. K. E. Markel, J. E. Marsh, C. H. Martin, 
Prof. R. Meldola, F. T. Munton, K. K. Muspratt, Max 
Muspratt and party, Wm. Pearce, Prof. W. J. Pope, 
Dr. F. B. Power, Christopher Rawsou, Dr. J. B. Headman, 
Walter F. Reid, Sir II. E. Roscoe, E. R. Taylor, Dr. L. 
T. Thorne, Prof. W. A. Tilden, Max. Tooh, Dr. J. A. 
Voeicker, Alex. Watt and lady, D. T. Williams, T. J. 
Wrampelmeier. 

of ilflnnlirro 

22nd MAT 1903. 

Allen, A. L., The Hollies, Hough Green, near Widnes, 
Chemist. 

Allen, J. F., 147, Withington Road, Whalley Range, 
Manchester, Metallurgist and Chemist. 

Bacon, R. A., 31, West 17th Street, New York City, U.S.A., 
Manufactuiing Chemist. 

Ballantyne, W. H., Ill, Hatton Garden, London, E.C., 
Patent Agent’s Assistant. 

Baltzly, E. B., c/o Acker Process Co., Niagara Falls, N.Y., 
U.S.A., Chemist and Superintendent. 

Cranmer, Ridgeway, 170, West 88th Street, Brooklyn, N.Y., 
U.S.A., Chemist. 

De Blois, W. H., Capelton, P.Q.i Canada, Chemist. 

Faxon, W. A., 401, Main Street, Buffalo, N.Y., U.S.A., 
Chemist. 


British Pharmaceutical Conference. — Dr, F. B. Power. ! Feilmann, M. E.,The Grammar School, Shaftesbury, Doiset, 
Municipal School of Technology^ Manchester, — Prof, i Chemist. 

W. J. Pope, F.R.S. ; J. Htibner. | Georgii, Max, 606, F. Street, N.W., Washington, D.C., 

Institute of Mining and Metallurgy. — Prof. 11. Bauerman j i U.S.A., Patent Attorney. 

Dr. T. Kirke Rose *, J. H. Collins ; H. L. Sulman. ! Ghose, Anukul, 42, Shambazar Street, Calcutta, India, 
Society of Dyers and Colourists. — Dr. E. Knecht, Dr. P. Analyst. 

Krais ; £. Hickson; Walter M. Gardner. Gould, Sanford, c/o John Matthews; 883, East 26th Street, 

Royal Photographic Sir Wm. Abney, K.C.B., New York City, U.S.A., Chemist. 

•F.R.S.; Major-Gen. J. Waterhouse; Prof . R. Meldola^ Govers, F. X., 250, Main Street, Owego, Tioga Co., N.Y., 
F.R.8. ; C. H. Bothamley. U.S. A., Manager and Chemist. 

Society of Arts. — Prof. Jaa. Dewar, F.R.S. ; Dr. W, H. Hirshfield, E., 14, Lancaster Street, Albany, N.Y., U.S. A., 
Perkin, F.R.8. ; Prof. J. Millar Thomson, F.R,S. ; Jos, Chemist. 

Q. Gordon. Humphreys, A. C., 81, Nassau Street, New York City, 

Faraday Society {^Electro- Chemists oni Electro^Metal^ U.S. A., Engineer. 

twrgists'). — Prof. A. K. Huntinfton ; Dr. R. A. Jennings, Henry, 42, Marlowes, Hem$l Hempstead, Herts, 
Lehfeldt ; Dr. O. J. Steinhart ; R. S. Hutton. Analyst. 
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Johuon, Honioe, W«iiau*, Oahn, Hawaii, U.8.A.,ChamiBt. 

Uri, Louii E, *67, Elmwood Avenue, Buffalo, N.Y., 
U.S.A^ Chemist. 

Meare, James, 1 1, Gladstone Street, Hartlepool, Analytical 
Chemist. 

Mersereau, G., Columbia University, New York City, 
U.S.A., Chemibt. 

Patterson, E. V., University Club, Baltimore, Md., U.S.A., 
Textile Colourist. 

Spielmann, P. E., 21, Cadogau Gardens, London, S.W., 
Chemical Student. 

Stell, S. F., 25, Henry Street, Keighley, Yorks, Teacher of 
Chemistry. 

Sturrock, Capt. G. C., B.A., 1, Kerapsford Gardens, Earl’s 
Court, S.W., and Cordite Factory, Wellington, India, 
Assistant Superintendent. 

Thomson, (i. !M., 129, Moray Place, W., Dunedin, N.Z., 
Analyst. 

Van Gilder, H. P., Bushkill House, Easton, Pa., U.S.A., 
Analytical Chemist. 

Watson, H. W., Ill, Brudenell Road, Hyde Park, Leeds, 
Analytical Chemist. 

White, Ralph, .S.5, The Cedars, Middle wich Road, North* 
wich. Engineer. 

Willard, C. T., 43, E l ward Street, Worcester, Mass., 
U.S.A., Chemist. 

Williams, S. M., 269, Springdale Avenue, East Orange, 
N.J., U.S.A., Chemist. 

Wills, J.L., 133, Midwood Street, Brooklyn, N.V., U.S.A., 
Technical Chemist. 

Wolf, Jacques, c/o Jacques Wolf and Co., Passaic, N.J., 
U.S.A., Manufacturing Chemist. 


i Hotohisiaoix, B. George, l/o Barnsley ; 17» York Terrace, 
AkroydoD, Halifax. 

I Jacqu4, Maurice ; all communications to ** La Cautabrica,” 
Galdacano, c/a Bilbao, Spain. 

Jonker, H., Csn., l/o Persia ; Nieuwe Blnneweg 840 B» 
Rotterdam, Holland. 

Lander, G. D. ; all communications to University Collegei 
Nottingham. 

! Laurence, Jas., l/o Paulsboro*; 903, Wall Street, Jopliu 
Mo., U.S.A. 

, Little, Jno. G., l/o Coquimbo ; retain Journals. 

I Lloyd, T. H., l/o Dinas ; c/o Quibell Bros., Ltd., Newark. 

! Loudon, Arch. M., l/o New York City ; Cold Spring, N.Y., 
U.S A. 

1 Macintire, B. Goiild, l/o Boston ; P.O. Box 365, Humford 
I Falls, Maine, U.S.A. 

I Muter, Dr. Jno., l/o The Chatelet ; Winchester House, 
j Horley, Surrey. 

• Rams.'iy, Sir Wm., l/o Arundel Gardens j 19, Chester Terrace, 
i London, N.W. 

I 

I Rolliu, Chas., l/o Newcastle j Bylton, East Jarrow-on-Tyne. 

; Schniewind, Dr. F., l/o Broadway ; c/o United Coke and Gas 
j Co., 17, Battery Place, New York City, U.S.A. 

I Talati, K. E., l/o Bombay; Tirvetteyoor, near Madras 
(Chingulput), India. 

; Watson, Jno. I all communications c/o City aitd Suburban 
I G.M. Co., Box 1026, Johannesburg, Transvaal. 

Williams, W. J., l/o Bridge Street ; 5004, Franklin Street, 
I Frankford, Philadelphia, Pa., U.S.A. 

i Yates, Robt., l/o Southwark ; 52, The Avenue, Beckenham, 
Kent. 


MEMBER OMITTED FROM LIST. 

!89?. l*eter, Dr. A. H., 205, Third Avenue, New York i 
City, U.S.A., Chemist. 

1 

1 

ChangrsE of ahhress. | 

j 

When notifying new addresses, members are requested to i 
write them distinctly, and state whether they are temporary ! 
or permanent. Multiplication of addresses is also to be : 
avoided as tending to create confusion. When sending * 
subscriptions, the use of the form attached to the application ; 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Ansdell, Gerard, l/o London ; Sand Hill Cottage, Dinton, | 
near Salisbury. 

Breyer, Theodor, l/o Peoria ; c/o Warner Sugar Refining ■ 
Co., Waukegan, 111,, U.S.A. 

Brown, Henry, l/o Cannon Brewery j Benskin’s Brewery, 
Watford, Herts. 

Cook, W. Martyn, l/o Highbury; Cecilhurst, Uplands 
Park, Enfield, N. 

Craven, Chas. £. ; communications to Oak Villa, Bramley, 
near Leeds. 

Gibb, Tboa., l/o Liverpool ; Mount Perry, Queensland* 

Guenther, F., jun., l/o Canada ; Mohawk Portland Cement 
Co., Warners, N.Y., U.S.A. 


firatbs. 

Ostlere, Edward, Messrs Berry, Ostlere, and Co., Kirkcaldy, 
N.B. 

Reddrop, Jos., Sound Manor, near Naotwich. May 12. 


Hlbrrpool ^rrtlon. 


Meeting held at Univeraitu College, on Wedneadagp 
April 29m, 1903. 


MU. FRANK TATK IN THE OBAlB. 


SOLID HYPOCHLORITE OF SODA. 

BY MAX MU8PRATT. 

In 1898 Mr. Sbrapoell Smith and the author presented 
a paper on hypochlorite of soda solutions (this Journal, 
1898, XVIL, 1096), and announced the prodaetion of 
crystals of hypochlorite of soda containing 40 per cent, of 
8<^ium hypochlorite, and about 55 per cent, of water. The 
ultimate commercial possibilities were considerable, and 
work has been continued upon the product with a view to 
making it a commercial article. Amongst many purely 
technical difficulties, which are being gradually sonnonntM, 
a physical difficulty threatened to make further work nselefs 
from a commercial standpoint. This diffieultv was that at 
the comparatiTely low temperature of 65^^70° F« Ule 
crystals dissolved m their own water of crystaUisation th a 
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elushy mass, which, in accordance with the properties ot 
high strength soluUons of hypochlorite of soda, decom- 
posed with great speed. As this property would have once 
and for all made the product commercially valaeless, 
attention was directed to the raising of this melting or 
dissolving point. 

The first idea was to mix the crystals with a calcined 
soda salt, such as salt cake or soda ash. It was hoped that 
this would act as an absorbent of the water of crystallisa- 
tion, and prevent the solution of the hypochlorite in this 
water, thus in effect raising the melting point. This ex- 
pectation was certainly realised, but to so small an extent 
that a rise of only about ,’i° F. in the melting point resulted, 
and at that point n mixed mass of slush and solid resulted, 
the hypochlorite portion of which rapidly decomposed. 
Admixture with Kieselguhr was next tried ; as far as the 
melting point was concerned, this was thoroughly success- 
ful, but the hypochlorite apparently acted in a similar way 
to a dried up solution of hypochlorite, and was decomposed 
into chlorate. 

The only course left was the removal of a portion of the 
water of crystallisation, and this has been successful. 
Needless to say there are considerable difficulties in doing 
this on a technical scale as no heat must be used, but by the 
use of vacuum and a current of dry air, it has been possible 
to make a powdery hypochlorite of soda containing from 
40 — fiO per cent, of available chlorine, which is not ex- 
tremely hygroscopic (as the crystals are) has a melting 
point well over 110'^ F., and, as far as can be judged, does 
not decompose much more rapidly than bleaching powder. 

It is not unreasonable to suppose that if this product can 
be placed on the market at a reasonable figure it will have 
a great future both for bleaching and disinfecting, whilst it 
has considerable pharmaceutical possibilities. 

I am indebted to Dr. J. H. Shores, Dr. J. T. Conroy, and 
Mr. 0. Heslop for all the recent work on this subject. 
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Meeting held at Burlington House, on Monday, 
May 4th, 1908. 


MR. WALTER F. RBID IN THE CHAIR. 


PROBLEMS IN THE FAT INDUSTRY. 

BY DR. J. LBWKOWITSCH. 

The industry which will occupy our attention to-night, 
dates back to the remoteot times of our history, and it may 
truly be said that the fat industry is as old as the human 
race itself. The cave-dweller who first collected the fat 
dripping off the deer on the roasting spit may be considered 
the first manufacturer, just like the first w'oman who ex- 
pressed the olive fruit packed into sacking, by heaping 
stones on them, may he considered the forerunner of 
Bramah, the inventor of the hydraulic press. There is a 
long interval after this early dawn of our industry, until we 
hear of the invention of soapmaking, ascribed by Pliny to 
the Teutons, and perhaps an equally long interval, if 
measured by the rapid strides made in the development of 
arts and industries, until Chevreul laid the truly scientific 
foundation of our industry by establishing the chemical 
constitution of fats. From his labours originated that 
brilliant series of researches, discoveries, and inventions 
which made the first half of the last century so memorable 
in the annals of the fat industry. 

After BO prolific a production of new ideas and new 
processes, there naturally followed a piiriod of comparative 
rest. Both industry and science requ^d time to digest the 
manifold problems placed before them, and the following 
years were mainly occupied with the quiet working out of 
details in the industrial workshop, as well as in the chemical 


I laboratory. As in all the older industriea, the practical 
man had run ahead of the scientist, and theory had to follow 
slowly, and explain what the inventor had accomplished. 

This happy collaboration of practice and theory has 
helped to consolidate the scientific basis on which the 
industrial progress was established. We may well say that 
the fat industry has, nowadays, reached so high a state of 
development that it may fairly claim to rank with those 
chemical industries which have sprung, as it were, from the 
chemical laboratory during the last five or six decades. 

As regards its commercial extent, the fat industry 
certainly ranks as a most important one. A careful estimate 
I have made, based on our imports and exports of the 
fatty materials, shows that over 50,000,000/. per annum, 
or about 1,000,000/. per week, are changing hands in this 
country alone. These figures give an idea of the enormous 
capital that is invested in the industry. 

At the present moment, a fresh wave of inventive activity 
appears to be approaching us, and I therefore considered 
this a fitting time to take stock of our present position, and 
to point out, as far as I am able, what problems are awaiting 
solution at the present moment. 

Raw Materials . — The raw materials are supplied by 
nature in the shape of animal and vegetable fats and oils. 
Hence, synthetical preparation has not yet acquired any 
practical importance. Should the raw materials become 
scarce, it will be time to seriously attack the problem of 
producing the glycerides artificially. Even at present there 
is no difficulty in preparing glycerides from glycerine and 
fatty acids. The total synthesis of glycerol is possible to- 
day. For the production of the higher fatty acids (stearic, 
palmitic, and oleic), we shall have to look to the immense 
quantities of hydrocarbons stored up in petroleum. The 
problem consists in the conversion of the CH3 group of the 
hydrocarbons, boiling in the neighbourhood of 300* C. into 
the COOH group. Hitherto, this problem appeared to be a 
hopeless one, and the great prize stated to have been offered 
by the Standard Oil Company is still unclaimed. But 
quite recently, some promising attempts appear to have 
been made by the application of Qrignard’s reaction (con- 
version of hydrocarbons by means of metallic magnesium 
into metallo-or^anic compounds, and the subsequent treat- 
ment thereof with carbonic acid). This has led Zelinsky 
(this Journal, 1903, 149) to the synthesis of acids contain- 
ing up to 10 carbon atoms, and although we must remember 
that a number of chemical reactions seem to point to a 
break in the regularity of the behaviour to reagents as we 
ascend in the series beyond 10 carbon atoms, nevertheless, 
a breach appears to have been made in a hitherto 
impenetrable enclosure. 

However, nature’s supply of fats and fatty oils has 
hitherto been so bountiful, diat there is no reason to expect 
any shortage in the near future. The question of raw 
material is, therefore, more an economic one, than a purely 
technical question. The high prices ruling lately in the fat 
and oil market are bound to draw our attention to the 
many untapped sources of supply. 

The chief raw material for the candle and soap industry — 
tallow — became very scarce during the last few years 
and reached extraordinarily high prices, in consequence 
of the old sources having failed to respond to the demand. 
Russia has ceased to be a tallow exporting country and is 
forced to satisfy its own increased demands by drawing 
upon the world’s supply. North America is unable to 
spare the raw material it used to send to this country, 
whilst Australia, in consequence of the drought during the 
last eight or nine years, has bad to reduce her exports to 
a very serious extent. We shall have to look in future to 
South Africa, which promises to become a great cattle- 
raising centre. 

The demand for fats having high melting points can, at 
present, only be met by opening up still unexploited tracts 
of tropical countries. The supply of palm oil which could be 
obtained from West Africa is stat^ to be almost inex- 
haustible. All that seems to he required is to overcome the 
indolence of the natives, and to educate them to the point of 
having wants for which work will supply the means id satis- 
faction. It is true that increased quantities of palm oil 
have been brought into the market dn^g the last two years, 
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but batherto it has always happened that with the higher 
prices so maoh less has b^n brought down to the coait. 

Other countries should also be able to send large supplies 
of vegetable fats, and \t is only necessary to point to India 
and Brazil, and the Sunda and South Sea Islands, to hold 
out a prospect of large quantities of fats, which are bound 
to reach the European marktts with improved oouditions of 
communication, both by land and sea. Similarly, China and 
Japan should supply in a much increased ratio oleaginous 
fruits and seeds. Efforts in that direction are bound to bo 
stimulated, os has been done already, by the erection of oil 
mills in the larger ports of the Far East. 

The processes of producing the raw materials, namely, 
the rendering of animal tissues, and the expression or 
extraction ot oleaginous seeds, seem to have reached a 
state of perfection, which hardly calls for any revolutionary 
discovery. At present it appears to be a matter of working 
out details. But the introduction of new oleaginous seeds 
may necessitate exercise of the inventive faculty of the 
maker of oil>miil plant, inasmuch as new seeds or fruits 
brought within the purview of thefroanufacturer may require 
new machinery for the preparation of the fruits or seeds for 
the subsequent processes of expression or extraction. In 
order to give an example, I show safflower seed, immense 
quantities of which cau bo hud in India. The husks 
form about UO per cent. — practically valueless matter. 
Even if suitable machinery were found for breaking the 
whole moss of seeds into pulp, which could be expressed in 
tlie usual manner, the resulting cakes would possess very 
little value. The problem here is to construct proper 
decorticating machinery which would lay bare the 40 per 
cent, of kernels and winnow off the husks. I may say that 
this problem has been before me for the last two years, and 
I now hope that I shall soon have a machine erected which 
will do the work satisfactorily. 

It will be convenient to classify the several industries 
which deal with the raw materials under the following three 
beads ; — 

I. Industries having for their object the refining of fats 
and oils. 

II. Industries in which the glyceride^ undergo a chemical 
change, but are not saponified. 

Ilf. Industries based on the saponification of fats and 
oils. 

1. The object of refining i.«, of course, the removal of 
certain objectionable foreign matters. The nature and 
degree of refining must depend on the purposes for which 
the fats and oils are intended ; hence, a great variety of 
methods are in vogue. 

If the fats and oils are to serv^ as food, we n*u8t rely 
chiefly on physical methods. The employment of chemicals 
involving the use of acids must be altogether excluded, as 
they impart an objectionable flavour which would render 
the prtMiucts useless for edible purposes. Treatment with I 
alkalis in one form or another can only be resorted to in a | 
very moderate degree, as, for instance, in the refining of i 
cottonseed oil for the table. 

The physical methods consist chiefly in Altering, with ii | 
view to brightening the oils by removing adhering moisture j 
and suspended matter of an albuminoid character, and if 
colouring matter is to be eliminated at the same time, in I 
treating with either charcoal or fuller's earth. The latter j 
process is, of course, followed by flitration, in order to get | 
rid of the charcoal or fuller's earth, which absorb and * 
retain the colouring matters. | 

Since text book information on edible fats and oils is but | 
very scanty, I majr perhaps be allowed to dwell a little 
lunger on this subject, all the more so, as, in my opinion, 
the industry of edible fats and oils is only in its infancy. i 

Tbe prejudice against fats and oils manufactured in j 
works is gradually disappearing in the same manner as, 
e.g.t home>made jam is beieg replaced by jam manufactured 
ou a large scale ; even the names “ butter substitute," “ lard 
substitute," &c., are losing tbe meaning which seemed to 
underlie these words in tbe mind of the general public. 

It is convenient to subdivide the edible prodocta into 
two large classes, according to their consistency :-~flritly, 
edible fats ; and secondly, edible oils. 


I With regard to edible fata, I suggest tbe ibllowing sub- 
• division, which explains itself : (a) butter substitutes j (b) 
lard sul^titntes } (c) chocolate fats. 

I The foremost problem in the ri^fining of the raw materiaU 
! suitable for fooa purpo<‘es is the almost oumplete removal 
I of free fiitty acids, and of the objiHitiouable products which 
i seem to follow in the wake of the once formed fatty acids, 

I namely, those substances which impart to the faU and oils 
i what we comprise under the term nincidity. We have as 
I yet no chemical test for deUrminiog whether a fat is rancid 
or not, nor are we able to determine the degree of rancidity, 
taste and smell being the best and most commonly applied 
i reagents. On a small scale we are able to preserve fats 
and oils indefluiteiy by suitable treatment, but there is 
room for a techuical process easily applicable to large 
quantities, such as are requirid in commeroe. It it well 
known that palm oil, for instance, is largely consumed at 
tbe West Coast of Africa, and used by Europeans there for 
frying steaks, &c. Yet employment for edible purposes in 
ihe countries to which palm oil is exported is out of the 
questiou, as it arrives in a high state of both acidity and 
rancidity. A simple process for so treating palm oil in its 
' place of origin, that it could be shipped and sold in Europe 
or India as an edible fat is a great desideratum. 

As regards butter suhfititutea, there is little chemistry 
applied beyond testing the original fats and oils which enter 
the churn. The progress that must be looked for consists 
rather in the improvement of machinery. This machinery 
is already in a fairly satisfactory state, and mndern works 
are so well fifed up that handling of the material, in tbe 
true sense of the woid, is altogether unnecessary. The 
efforts of the margarine manufacturer tenil to make his 
product as similar as possible to butter, and these laudable 
efforts deserve the chemist’s full support, so long as the 
pioducts are not divertel to fraudulent uses. Ou the 
continent the tendency to pro luce such similarity has led to 
a number of curious patents, having for their object the 
addition of substancei which will impart to the margarine 
the property of frothing and browning like butter ou beat* 
ing. In thi.s country, this has been reached by simpler 
means, namely, by increasing tbe aiuount of milk with 
which the fatty materials are churned. Tbe latest outcome 
of inventiveness, namely, to add to margarine the volatile 
acids from genuine butter, seems a very doubiful improve- 
ment, for this process only too plainly suggests fraudulent 
j application, inasmuch as it would appear that the volatile 
I acids may not only be used to improve the taste, but also 
: to mislead the public unaly.st. 

I A butter substitute made from cocoauut oil or palmnut 
oil had originally obtained a market iu ludis, where 
I religious prejudice forbids the native population to consume 
beef fat or hog fat. Latterly such " vegetable butter" has, 
under a variety of fancy names, found extensive use at 
home in confectionery, and, it must be feared, is aUo finding 
a growing outlet iu the adulteration of cows' butter. 

The manufacture of i'tni suhatitutet is in many respects 
related to that of butter substitutes, although it is much 
simpler, inasmuch as the product consists of pure 
glycerides. In the infancy of ihe industry, the manufac- 
turer of lard substitutes sailed more closely to the wind than 
the margarine manufacturer. The halcyon times for tbe 
maker of artificial lard, when he could sell uuder names 
like “refined lard," &c., products which frequently con- 
tained no lard whatever, have passed. His efforts are now 
directed to tbe object of to rendering tbe fat contsined in 
the various parts of the hog that almost each particle of fat 
maybe termed lard and used as 6uch. Tbe “ comppond- 
ing " by means of admixture of suitable fats to lard has 
developed into a tug of war between the works chemist and 
the public analyst. Since the former is generally a couple 
of years ahead of his con/rhre, the " compounding" offers a 
series of problems which ever renew themselves when the 
practices of the former are detected by tbe latter. 

Tbe demand for cacao butter has so largel^^ increased 
that tbe supply of tbe genuine material is msuffleient. 
Hence, there is an urgent demand for a substitute-^ 
chocolate y^I->which must possess, as a first consideratipi^^ 
a high melting-point, say about 34’' C. This problcoa haa 
not yet been satisfactory solved. Animal such as 
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tallow, are unsuitaUle, for at present the tallow cannot be 
so completely refined that no unpleasant taste would be 
imparted to the chocolate, especially if the latter has to be 
stored for some time. We must, therefore, look to 
regetable fats. Coeoanut oil and palm -nut oil are hitherto 
exclusively used. The oils are allowed to cryatalise ; the 
softer part, the oleine, is removed, and the crystals, 
“ stearine,*’ are pressed until the melting-point is deemed 
satisfactory. In consequence of the costliness of the 
operation, the pressing is not, as a rule, carried far 
enough, and hence, commercial cacao-butter substitutes do 
not exceed a melting-point of 29*^ — 30® C. The drawback 
which the employment of this material entails, is apparent 
in the large amount of chocolate on the market which 
melts in the pocket or in the hand. Another drawback is 
that coooanut or palmnut oil undergoes, after some time, 
hydrolysis, when its usual concomitant, rancidity, makes 
its appearance. There have not been wanting efforts to 
raise the melting-point of the coeoanut and palmnut oil 
“ stearinos,’* in their turn, by adulterating them. Mineral 
waxes, which have been proposed, should be excluded, as 
being indigestible. Japan wax is stated to have been used 
as an adulterant, but in my opinion Japan wax is not a 
suitable “ stiffener.” The solution of the problem will be 
found, I should fancy, in the introduction of one of the 
tropical hard fats which can be refined with ease. 

In the preparation of tdible oils, or salad oils, the 
absence of free fatty acids is, of course, of the same 
importance as in the case of e<liblo fats. An additional 
requisite is that they should not congeal at temperatures 
near the freezing-point. Olive oil practically fulfils this 
demand. In the case of cotton-seed oil, it is not difficult 
to remove the ** stearine ” which begins to separate out at 
about 10® C. The large quantities of winter ” oil in the 
market for edible purposes show that this manufacturing 
process is practised largely. An unsolved problem under 
this head is to remove the ** stearine ” from arachis oil. I 
may sav that I have spent considerable time on this matter, 
but I nave not yet been able to attain my object. The 
** stearine,” in consequence of the arachin it contains, 
separates out at a low temperature as a gelatinous muss. 
Crystals are formed with very ^reat difficulty, and even 
when obtained once, the very slight rise of temperature 
caused by handling the material suffices to either melt the 
crystallised mass, or to convert it again into a gelatinous 
form, which it is impossible to filter off. As arachis oil is 
undoubtedly a finely flavoured table oil, simulating olive 
oil in that respect, I recommend this problem as one which 
should not be difficult to solve if sufficient time he devoted 
to it 

It g038 without saying that the fats and oils which enter 
into the manufacture of edible fats and oils must be 
perfectly odourless. The deodourising of oils constitutes 
one of the most promising problems if viewed from the 
commercial side. The enormous stores of fish oils, including 
the blubber oils, still await the coming of the chemist who 
can deprive them of their objectionable fishy smell and 
taste, and prepare them for those edible purposes for which 
they otherwise seem to be so eminently suitable. 

I am afraid the solution of this problem still lies in the 
dim future, for, hitherto, all attempts to reader these oils 
perfectly odourless have failed. I lay stress on the word 
perfectlift as I may say that I have succeeded in depriving 
low-oiass fish oils to the greatest extent of their offensive 
smell, so that they can be used for technical purposes. 
But the origin of the oils still reveals itself unmistakably 
by the remaining faint fishy smell. Fitful efforts of 
individuals will hardly lead to success. Countries whose 
industries are largely affected, like Norway, Newfound- 
land, Canada, and Japan, should not leave the matter to 
individuali, but ^ould endow properly-fitted laboratories 
for systematic research | for by sustained work the solution 
of this problem should ^ accomplished. 

Processes involving the decolourising and bleaching of 
fats and oils are well nnderstoiKl and i;||^ly practised. Of 
course, it cannot be expected that a Ibleaohing process, 
which is suitable for one fat or oil can be straightway 
applied^ with equal eucoeta, to any other fat or oil, or even 
to one to which it stands in or^io relationship. Each 


individual fat or oil requires special investigation as regards 
the employment of suitable cnemioals, and the temperature 
at which they should he applied, besides a number of other 
conditions on which success depends. The object of 
bleaching is not only to remove colouring matter for the 
time being, but to remove it so efficiently that the colour, 
or even a darker shade, does not “ revert ” some time after 
the fat or oil has been bleached. Patents claiming to effect 
this object appear annually in great numbers, and disappear 
again when it has been shown that the colouring matter 
does “ revert ” to a larger or smaller extent, after the 
material has been converted into soap, in the case of soap- 
making stock. Thus, one of the simplest and most 
frequently practiced processes, that of bleaching tallow, 
does not produce soaps as good in colour as those made 
from the freshly-rendered t^iow. Further, the bleaching 
of bone fat has uot even reached so satisfactory a state as 
that of bleaching tallow. Not only must each kind of fat 
or oil be considered a special problem, but frequently even 
different varieties of one of the same fat or oil cause the 
same difficulties as would a new individual. To mention an 
example, the bleaching of the softer kinds of palm oil, 
such as Lagos or Old Calabar, offers very little difficulty, 
and even a novice in the soap-works is able to carry out 
the process successfully. But the hardest kinds of palm 
oil, such as Congo oil, have hitherto withstood all attempts 
to bleach them, and I strongly recommend this problem to 
the attention of the ambitious technologist. 

1 have said enough to show that the refining of fats and 
oils offers very great scope for the exercise of the inventive 
faculty, especially so since powerful bleaching agents such 
as ozone, peroxides, persulphates, and even percarbonates 
are within easy reach of the experimenter. 

It. Still greater promise of success to an inventor seems 
to be offered by the second class of industries, nan^ely, 
those in which the glycerides undergo a more or less pro- 
nounced chemical change without, however, being broken 
up into their constituents, viz., fatty acids and glycerine. 
For most of the processes carried out in the industries that 
fall under this head are but incompletely understood, and 
really important progress can only be expected after gaining 
a better theoretical insight into the reactions which underlie 
the changes the fats and oils undergo. 

I mention in the first instance the industry of blown oils. 
The question, what is the chemical nature of blown oil ? ” 
cannot be answered to the satisfaction of the scientific 
enquirer. W e know, as the name implies, that the oils are 
obtained by blowing air into them, but the actual change 
the molecule undergoes is, as yet, unknown. The oils 
i become specifically heavier, and oxygen has undoubtedly 
been absorbed, but in what form can only be surmised. It 
is likely that hydroxyl groups have been formed, and the 
rise in the acetyl value of the oil seems to favour this view. 
Some of the acids have been converted into what I ventured 
to term ** oxidised acids,” their most characteristic property 
being insolubility in petroleum ether. But as these oxidised 
acids also possess a high acetyl value, it is difficult to decide in 
favour of either explanation. Possibly both views will have 
to be admitted. Moreover, some of the acids may have been 
broken up into acids of lower molecular weight, as instanced 
by the rise in the saponification value. Since all these 
changes are taking place simultaneously, the problem 
would appear to he an analytical one in the first instance. 
Once this is solved, the problem of how to find extended 
application for these oils will become easier to attack. 
Patient research is required here, for, up till now, so little 
has been done in this direction that it is even a moot point 
whether the blown oils are really as efficient lubricants as 
they have been heralded, when they were ushered into the 
market with a great flourish of advertisement. If the 
chemical change can he so controlled that hydroxylated 
groups only are formed, we would be able to produce 
castor oil artificially. At present, the price of castor oil is 
comparatively low, but the moment we are able to tarn its 
exceptional qualities to extended use, a demand may spring 
up which may render the artificial production a more 
pressing problem. 

Equ^y little is known of the ohemioal change taking 
plaee in the preparation of boiled oil and its cogeneii. 
Notwithstanding the enonnouM extent to which the indoitry 
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of boilod olU ood thoir offtipiiog *ttoiBod» it very 
largely rotnaiiiod o tnily ompiricBl ludoftty* much &a it tra* 
handed over to us by its inventor, the celebrated Dutch 
painter, van Eyck. We know that when an oil like l^insMd 
oil is exposed to the atmosphere it absorbs oxygen, taking 
up In the oourse of a few ^ys as much as 80 per cent., and 
drying to an elastic skin. What the ultimate product is, 
we are still unable to say with certainty. We further know 
that the time required for drying oaii be considerablT j 
shortened by mixing metallic salts or oxides, such as white 
lead and xinc oxide, with the oil. The time required for 
drying can be further shortened by treating the oil with 
certain oxides or peroxides whilst beating it tt a higher 
temperature, say 220° — 250® C., or as the technical term 
runs, bv “bailing” the oil. What change the oil has 
undergone by this somewhat severe treatment we are as 
yet unable to say. It was assumed for a time that the oil 
became oxidised, the glycerine being attacked in the hrst 
instance ; but analysis has shown that this is wrong, since 
boiled oil retains almost its entire quantity of glycerine. 
Moreover, practice hat proved that the glycerine U uecM- 
sary in the boiled oil, for attempts to prepare boiled oils 
from the fatty acids only, have led to useless products. 
Equally unfounded ia, therefore, the suggested explanation 
that the oxides act as hydrogen carriers during the “ boiling.” 
The process of “ boiling ” does not consist in the oxidation 
of oil, caused by the absorption of oxygen, os we are able 
to show by analysis that oxidation cannot have taken place 
to any great extent. In confirmation of this we find that 
the amount of oxidised acid.s is not con.siderable. Nor is 
the decrease in the iodine value, which we can also regard 
as a measure of the oxygen absorption, very pronounced. 
Moreover, we have well drying boiled oils possessing very 
high iodine numbers. In the investigation of an ozone 
process, 1 have even noticed that the iodine values of the 
treated oils, which have acquired ail the properties of 
“ boiled ” oils, were very little lower than those of the 
original oils. Nor is a high temperature required for the 
preparation of boiled oils, as wo are able to obtain an oil 
having the property of boiled oil by carefully grinding 
linseed oil in the cold with manganese borate ; and siuce 
liquid driers have been introduced, much lower tempera- 
tures have been found sufficient for the preparation of these 
oils 00 a large scale. In fact, all that seems necessary is to 
dissolve the liquid driers in linseed oil at a temperature of 
120° — 150° C. Opinions still differ at to whether the oils 
prepared at these tempci'atures by means of liquid driers 
are as good as those produced by the old process ; but 
there is certainly no doubt that the oils prepared in the 
cold— or, as the Americans term it, “boiled through the 
bung-bole” — are inferior in quality. , Now, if a mere dis- 
solving of the drier in the oil is all that Is required, then no 
important chemical change can have taken place. Yet 
Behner and Mitchell have shown that a very distinct 
difference exists between linseed oil and a specimen of i 
foiled oil they examined, inasmuch as the latter gave no 
insoluble hexabromides. In their case the “ boiling ” of 
the sample must have been carried very far, as two samples 
of “ pale boiled” and “double boiled” linseed made on a 
large scale yielded, in my laboratory, 20*97 percent, and 
13*05 per cent, of hexabromides respectively, whereas the 
linseed oil from which it was made gave 24*15 per cent, of 
hexabromides. It remains to be seen whether the boiled 
oils prepared by means of liquid driers show a similar 
Recreate, or any.* 

This much appears to be certain, that a complete solution 
of the drier is required, and it is most likely that in the 
older process the dissolving of the drier was effected in the 
very process of boiling, throngh the lead oxide saponifying 
a portion of the oil, as evidenced by the escape of a small 
quantity of acrolein daring the boiling of the oil. 

The chemical change which takes place when linseed oil 
dries to an elastic skin is, as stated before, unknown. In 
the boiled oils, the d^ng goes on at an accelerated pace, 
ffiTonred by the incipient oxidation which has been induced 
by boiling in the old sense of the process^ or by adding 
liquid driers which seem to act as oxygen earrims. In the 
li^l of modern views, thif would appear to lead to the 

* riitB tabjeGt is now under investigatloii In not Sehotatcey, 


explanation that the driets act as catalysts, inasmuch as a 
small quantity only is required to accelerate the oxidation. 

Here ties a wide field open for investigation, for it can- 
not be expected that full use of the curious properties of 
drying oils can be made before the chemistry of the change 
is fairly understood. Nor until then can we hope to bring 
into full practical use all those drying oils that seem to l]« 
destined to become substitutes of linseed oil, the drying oil 
par excellence. To name one or two such oils, 1 niay refer 
again to safflower oil, and also to eandle-uut oil, both of 
which I have investigated in thU respect. An insight into 
the chemical change which underlies the preparation of 
lioiied oils should go far to stop that annual crop of patents 
and secret processes which make use of the oxygen ab- 
sorption property of certain resins in order to supplant the 
drying oil, by more or less worthless concoctiout of oil and 
resin. 

It is uncertain, at auy rate unknown, whether the skin to 
which linseed oil dries is identical with the “ liiioxyn ” of the 
linoleum industry. This was considered, up to a few years 
ago, to be the ultimate oxidation yjroduct of linseed oil, 
but you will remember that W. F. Ueid has shown that oxida- 
tion proceeds further in the course of time — the oxidised 
linseed oil being converted into a viscous liquid, heavier 
than water, termed by him “ superoxidised linseed oil.” As 
the latter is soluble to a considerable extent in water, the 
gradual destruciiou of linoleum is readily explained. 
Possibly, when linseed oil is blown with air, or when boiled 
oil has been blown too strongly, u small quantity of Roid'i 
superoxidised linseed oil is forinetl. This would appear to 
account for the poor drying properties of those oils. 

Another chemical change in the constitution of linseed 
oil which is not yet understood, is brought about by heating 
linseed oil to a high tern pent tine in Hie absence of driers 
as is done in the making of lithographic varnishci and 
printing inks. Keasoning by analogy, we may assume that 
polymerisation takes place, but witti this convenient word 
our explanation ends. The analogy has been derived from 
the closer study of castor oil, which undoubtedly does 
become polymeriied on beating, the ricinoleio acid forming 
di-, tri-, tetra-, and penta- ricinoleio acids. Such poj}Tneri- 
satioii products have not hiiherto been thoroujtfhly exa- 
mined, nor have they, with the exception of linseed oil 
products, been employed technically. And, yet, it seems 
that such products as are obtained by heating castor oil 
until it is converted into a solid mass, and the jelly-like 
mass into which Chinese wootl oil is changed on heating, 
are very likely to find technical application on account of 
their elasticity, and apparent durability. 

If, in the treatment of drying oils, we substitute sulphur 
for oxygen, the action becomes a more energetic one. The 
vulcanised oils so obtained have already acquired commer- 
cial applicatiou, on account of their cheapness, as witness 
the sad state in which we find our india-rubber tubing after 
very short use. Vulcanised fish oils have also been brought 
somewhat prominently into the market, and it must be a 
matter for regret that the working out of the processes for 
the preparation of such products as vulcnite, maponite, &c., 
have not been completed on a small scale before they were 
placed before the public, as non-success only serves to 
dircredit further technical efforts. 

The nature of the change the fats and oils undergo in the 
vulcanising process is almost completely unknown, and we 
have to rely on mere reasoning by analogy in our attempts 
to explain how the sulphur or sulphur chloride is absorbed 
by the unsaturated glycerides. 

Here, again, appears to be great j»copo for investigations 
on tectoical lines. For, in my opinion, we have only 
touched the fringe of possibilities in this domain. The 
inventor with new ideas should find ample reward for his 
ingenuity in the creation of new industries, based on the 
useful properties of fats and oils. As an example of 
what can be done in this direction, I wish to point to 
the work of W. F. Keid. The invention of velvril material 
no| only shows that there are still great poasihilHtes 
in the employment of castor oil, as 1 have mentioiied 
alreaidyi but that there ia remm for the ioteoduetion of new 
ohemleiil reactions into the mdostry of fata and oUa. 



JOURNAL OF THE SOCIETY OF OHBMIOAL INDUSTRY. 


[XAyaa.i90S. 


III. The technology of fata unquestionably readies its 
highest deTelopment in those industries which are based on 
the saponification process. This, no doubt, is due to the 
ohemlcal process being fully understood. The equation, 
expressing the chemical change, is the well-known one — 

C,Hj(OR), + 8H.OH - + 8R.OH. 

tJp till recently, this equation was understood to express 
fully the chemical change, but as has been shown by Geitel 
and by myself, it must now be looked upon as expressing the 
' sum of three equations, each of which denotes a well- 
defined stage as saponidcution progresses. According to 
this view, the saponification of a triglyceride passes through 
the diglyceride and the monoglyceridc, until finally free 
fatty acids and glycerin are obtained. I have mentioned 
this theoretical speculation, as it points to a possible 
preparation of diglycerides and monoglycerides, if only we 
are able to arrest the progress of the reaction at the desired 
point. The advantage of such a procedure would lie in the 
preparation of glycerides capable of 3 ieldiDg very high 
percentages of glycerin. To take an example, tristeatin 
yields, theoretically, 10*34 per cent, of glycerin, whereas, 
distearin yields 14*74 per cent., and monosteaTiii is capable 
of yielding 25*7 per cent, of glycerin. The problem 
appears attractive enough to demand more than a passing 
thought, although the difficulties may seem, at present, 
insurmountable. 

Another problem that suggests Itself, is to replace 11 by 
an alcohol radicle, say the ethyl or amyl radicle, in the 
above equation. Since the corresponding alcohols act as 
weak bases, the reaction is not so impossible as it appears 
at the first glance, and with anhydrous materials, and under 
high pressure, especially if a small quantity of sodium 
alooholate is employed as a catalyst, it is not uulik^^ly to 
proceed in the desired direction. The fatty acids radicles 
would thereby become converted into simple esters, which 
can be much more readily saponified, and, moreover, with 
a theoretically insufficient amount of alkali. If the alcohol 
can be recovered full}*, the process may become feasible. 
For a number of years, I have looked fondly on this idea 
without having had the opportunity of investigating it. A 
recent patent taken out by Liebreicb, for the treatment of 
glycerides with aromatic amides, embodies a similar reaction, 
but the yield stilted by the author seems to place this 
process out of reach of practical application. 

Leaving what may appear music of the future,** I revert 
to the fundamental equation, as it affords a simple means 
of classifying scientifically the candle and the soap in- 
dustries. 

The candle maker requiring the fatty acids only, would 
endeavour to proceed strictly according to the above 
equation, that is, saponify by means of water, or, to adopt 
more fashionable parlance, saponify by means of the hy- 
drogen ion. The soapmukcr, to continue the same mode 
of expression, w'ould prefer to saponify with the aid of 
the Na- or K-ion, according as he requiies his soap to 
be bard or soft. 

In its simplest form, the equation has not yet been 
reab'sed in the caudle industry with commercial advan 
tage. The pro^ss of sapooifying under a pressure of 15 
atmospheres with steam only, does not pay, since the 
object can be reached under lower pressure and in a 
shorter time by 1 — 3 per cent, of oxides of calcium, 
magnesium, and similar oxides. Nor has a process, which 
I patented some years ago, namely, distilling fats and oils 
with superheated steam in vacuo proved a commercial 
success. The aqueous saponification presents another 
problem to the inventor, although there seems no urgent 
need, from a commercial point of view, for the realisation 
of the above equation in its theoretical completeness. 
The reaction shown in the equation has to be assisted 
by imparting, as it were, to the hydrogen ion greater 
mobility or reactivity, which in the light of modern ideas 
can only be attained by em^ying a catalytic agent. 
True, concentrated snlphorio Mcms to act as such in the 

so-called saponification process, hot as it has at the same 
time a detrimental effect on the yield and quidity of some 
6{ the products, the teobnteal application of this process is 


limited. More suitable as a catalytic agent is the sulpbo- 
aromatic compound, invented by Twitchell. It has already 
been introduced on a commercial teoale in several works in 
the United States. Its action presents, from a theoretical 
standpoint especially, features of interest, but the present 
is not the occasion to dilate on this subject. I have recently 
shown (this Journal, 1903, 67) that concentrated hydro- 
chloric acid also acts as a catalyst, but whether a technical 
process can be based thereon remains to be seen. 

A perfect process of the kind we are considering here 
would be offered by the ferment process, described in ibis 
Journal, 1902, 1541, if we were able to isolate the ferment 
from castor seed, and effect saponification in the ideal way 
the equation indicates. How far the process, us sketched 
by the inventor, will approximate to this ideal, will be 
eagerly watched in the near future. 

The recovery of glycerin in the candle industry, and 
the separation of the fatty acids into solid acids^candle 
material — and liquid acids, are simple processes, and hardly 
capable of much improvement. Hut the liquid acids form 
a by-product of much lower value than the candle material, 
and here, undoubtedly, improvement is urgently required. 
The oleic acid forms roughly 50 per cent, of the total fatty 
acids ; by treating the fatty acids with concentrated sulphuric 
acid, a portion thereof is converted into candle material, 
and hence, the yield of caudle material is increased by 
about 15 per cent. There still remains a by product, 
amounting in round figures to 30 per cent., which is much 
lower in commercial value than the main product. The 
step required to convert oleic acid into stearic acid seems 
to consist simply in the addition of two hydrogen atoms to 
the former, and although this reaction can easily be carried 
out with the lowest fatty acid of the unsaturated series, 
nevertheless all attempts to reach the same object with oleic 
acid have so far been baffled. I have described, in a paper 
read .some years ago before this Section, the attempts 
recorded in the literature of our subject. 1 then termed 
this problem one of the most fuscinaiing ones in the fat 
industry } it still remains such. Although a number of 
patents have been taken out since, purporting to accomplish 
its solution, none has Intherto proved itself to be workable 
on a commercial scale. The latest proposal is to treat oleic 
acid with metallic nickel powder, in a current of hydrogen. 
The development of this process will be also watched with 
interest. 

The moulding and finishing of candles is, in its present 
state, more or less a mechanical industry, and improve- 
ments are looked for more on the mechanical side of 
moulding, than on the chemical side. Whether the light- 
giving power of the caudle can be increased by means of 
incandescent salts remains to be seen. Undoubtedly, great 
diflBculties present themselves in that direction, as not only 
chemical rea.sons stand in the way, but also the difficulty 
of preparing a wick for the improved candle which retains 
all the advantages of the present candle wick. An incan- 
descent mantle appears to be out of the question, for we 
must not lorget that one of the great advantages of the 
candle is its easy portability, and it is due to this property 
that the candle is finding, even nowadays, extended appli- 
cation, in spite of ail the competition which is brought to 
bear upon it by gas, petroleum, and electric light. 

The soapmakers object is, of course, in the first instance, 
to prepare soap. Whst is, therefore, more natural than 
that he should employ for saponification caustic soila and 
potash, as they lead him direct to the products he wishes 
to manufacture. As fat gives 95 per cent, of fatty acids, 
and only 5 per cent, of glycerin-yielding material, producing 
finally lo per cent, of glycerin, it is natural that the chief 
care of the soapmaker, who wishes to obtain a pleasing and 
attractive-lookicg product, is directed to the 95 per cent, in 
his raw material. For a long lime the glycerin in the 
Boaperies was lost owing to the difficulties which the 
recovery from the lyes presented, but the modern soap- 
maker can no longer be reproached with wastiog valuable 
material. A technologist would, of course, advocate as a 
proper method the deglycerioising of the ffits first, and then 
the conversion of the fatty acids into soaps, in other words 
he would wish that the soapmekCr should work according 
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to the equation we have found to be the ideal one for the 
eandle-mnker. This has actually been done for more than , 
60 years, both in the indirect way, by converting the by- 
product oleic acid into soap, and in the direct way, % . 
decomposing the fats exactly like the candle-maker does, 
and subsequently converting the fatty acids into soap. 
This process, however, did not commend itself to the 
soapmaker, as soap must offer other attractions to the 
public than the mere property of protluoing a lather ; and ' 
the soap made from the material as obtained by the candle ' 
maker’s process was inferior to the soap made from the j 
fats direct, as regards colour, hardness, and smell. It is 
evident that the objectionable properties were due to the ^ 
detrimental effect of the h\fih pres-iure in the autoclaves. ; 
The endeavours of ** inventors,” who looked at the problem 
merely from a technological point, have been directed to 1 
minimise, as far as possible, the undesirable effect of the i 
high pressure. The trend of their leading idea will be | 
easily gathered by a glance at the following table which i 
I published some years ago. (Chemical Analysis of Oils, | 
Fats, and Waxes, 2nd Edition, page 752.) 

Saponijication of Tallow in an Autoclave, 


Sample taken after the 1st hour containeil . 

Free Fatty 
Acids. 
Per Cent. 

.. 83*85 

.. 2nd .. 

.. • • • 

.. 77*40 

•'ird .. 


.. 8.3 'll 

,. „ 4th „ 

.. ... 

.. 87*5 

„ „ lith 

M • • • 

.. 8K*« 

«th .. 


.. 89 *.3 

„ M 7th „ 

„ 

.. u;ro 

,. „ 8th .. 

„ ... 

.. h7*6 

«th 


.. 08*1 

M „ 10th „ 


.. «8'C 


From this table it will l>e seen that three pans of the 
fat are saponified in the first two hours, and that after 
that the saponification proceeds very slowly indeed. After 
five or six hours about 90 per cent, of the fats are saponi- 
fied. Now, it is clear, if we reduce the pressure and the 
number of hours under which the fat is, let us say, 
“ stewed ” or “ cooked ” in the autoclaves, the detrimental 
effect of steam and high pressure is lessened; hence, a 
better product will be obtained. Of course, it must be well 
understood that the better colour is paid for by 15 — 20 per 
cent, of neutral fat remaining unsaponified. 

This means, naturally, that to 3 per cent, of glycerin 
are wasted, as it would not pay to recover the glycerin 
from the lyes obtained on making soap from the incom> 
pletely saponified material. If this led simply to the loss 
of l^ or 2 per cent, of glycerin, it would amount in many 
cases to a mere matter of calculating profit or loss. The 
old process, modified as explained above, might then 
commend itself to the attention of the soapmaker. He 
would simply compare the profits he can derive by 
deglycerinlsin^ the fats previous to saponification, with 
the profit obtainable as hitherto by recovering the glycerin 
from the soap lyes. But a much more important question 
has to be considered, namely, the quality of the soap. 
Looking broadly at this process, it represents a compromise 
between complete saponification in the soap pan, and 
practically complete saponification in the autoclave. If 
the product obtaiued by this cumpromifu yielded equally 
good soaps as the former process, then no doubt it would 
be worth considering. But, as the fatty material so 
obtained yields decidedly inferior soaps, not only as regards 
colour aud hardness, but also ai regards other properties 
the soapmaker has to consider in these times of keen 
competition, the partially saponified staff will not find 
favour as a soap-makii^ material, at any rate not in this 
country. On the continent, where the public has not yet 
been educated to so refined a taste aa regards household 
loaps, and moreover where the bulk of the smaller soap 
makers have hitherto wasted the glycerin in their spent 
lyes, the process has a better chance of adoptfon. Since 
it if not a patentable process, and hence open to everyone, 
we find the continental soapmaker in the onennable 
position of having offiered to him a score of so-called 


processes with an autoclave thrown in, or as he may say 
m his bewUdermeut, a score of autoclaves with a process 
thrown in. 

The conversion of boiled soap into the marketable bar 
or cake is, just like the moulding of the candle, a mechani- 
cal process. The present mode of running the hot soap 
into fmmes and allowing it to cool appears to bo cumber- 
some, and many ioveiilora have directed their attention to 
reduoiiig the time required for ohtainiug the finished soap. 

I am not speaking of toilet soaps, or of soaps having a 
smaller proportion of watei than the ordinary geniutie 
household soap containing abont 30 per cent, of water; for 
in these cases the problem is easy to solve, and has indeed 
been solved satisfactorily. VVe must look upon genuine 
soap as a crystalline prmluct, or rather, as I prefer to put It, 
wc must look upon the 30 per cent, of water as the water 
of crystallisation. The proper way would, therefore, l>e to 
allow the soap to crystallise as is done to day, aud any 
attempt to save time would not load to a crystalline 
product, but to aa amorphous mass, which is certainly 
soap from the chemical point of view, but not soap in the 
eyes of the buyiu^t public. NcvcrtheloBs, 1 have tried on 
a large scale to rapidly dull the soap by passing it through 
a long tube, cooled from the outside, the soap being 
propelled by a screw worm. But the appearance of the 
product was not encouraging enough to continue the 
experiments. The problem seems, however, well worth 
taking up again, and I would direct attention to the 
endeavours made, at present on the continent to produce a 
commercial soap from the hot soap, without the interviMition 
of the crystallising process. ( )ne inventor presses the soap 
in a what may be described as a kind of copying press 
cooled from the outside, the soap, of course, being pre- 
vented from octing out at the sides. Another inventor, 
working apparently on the same lines as did Finlay a few 
years ago (Eng. Pat. 4.581, 1803) m the case of toilet soaps, 
forces the hot soap through cooled pipes. Too little is 
known as yet of the merits of the last two processes to 
justify mo in saying any more about them. 

Want of time forbids me to enter on the manufacture of 
soft and dry soaps, and metallic soaps. The last-named 
subject especially offers a series of unsolved problems, 
greatly infiuencing the industries of paints, anti-fouling 
preparations, and similar materials. 

I can only glance at the manufacture of glycerine. The 
racking of crude glycerine from caudle crude is simple 
enough, and the progress going on at present consists in 
the replacing of the old fashioned VVctael pan und the still 
more antiquated heated pipes by properly constructed 
evaporating vacuum pans, which can deal effectively with 
the difficulty caused by the separation of calcium sulphate. 
The obstacles to successful glycerin recovery in soap- 
works, caused in former years by tho impurities contained 
in the soap lyes, have also been removed, and the soap 
crude has reached so high a state of purity that it can wtdl 
compare with, aud is even superior to, some brands of 
distillation crude. Of course, at tho early period of soap* 
lye recovery, the 10 per cent, of salt in the soap crudo 
formed a difiiculty in the distilling process, but even this 
has been so far overcome that chemically pure glycerin 
can be made from the soap crude, as I have shown first 
about 12 years ago. 

Still, the removal of these 10 per cent, of salt by other 
processes than distillation would be desirable. Attempts 
to effect this by means of osmosis have provei^a failure. 
The extraction of glycerin by means of solvents has not 
been accomplished yet, and it ia very difficult to find a 
solvent which will wash out the glycerin and leave the 
salt behind. An especial difficulty arises in this case, since 
glycerin combines the properties of water and alcohol as 
regards solubility. Problems touching the most difficult 
chapters of physical chemistry are here offering themselves 
for solo tioo, and may perhaps invite the attention of the 
physical chemist. 1 hope it will not discourage him If I 
state that the process must be a very cheap one if com- 
mercial application is intended. 

It is impossible to conclude this paper without relerring 
to the very great help analysis has afforded to the teohtmlogy 
of our industry. In the foregoing lines, 1 have bad ocoaaioo 
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to point this out here and there. Greater aesiitance ftill 
will be obtained as the chemical analysis of fata and oils 
progresses and solves the manifold problems that belong 
to its proper domain. 

The majority of fats are very superficially known as 
regards their chemical composition. Here, almost unlimited 
scope is given to the analytical chemist as well as to the 
technolopst. The occurrence of mixed glycerides in fats, 
and the isolation of the possible isomerides of these mixed 
glycerides cannot but add to the charm the investigation of 
this subject must offer. 

We are still in want of proper methods of separating the 
various classes of fatty aci-is from one aooiher. A ^eat 
many fatty acids are not so well known as they should be, 
considering the cheapness of the raw material at the 
disposal ot the investigator. Less still is known about the 
products into which fatty acids are changed under certain 
conditions, such as lactones, ** oxidised acids, or poly- 
merised acids. 

How insignificant appear all these problems in comparison 
with the one great problem which analysis will have to 
solve, the problem how glycerides are synthesised by nature. 

We are told that the analysis of a piece of soap instigated 
Cbevreul to undertake his epoch-making researches. Let 
us hope that a modern Chevreul may soon arise achieving 
similar or even greater work, as we may well expect when 
we consider the far more refined methods at his command, 
with which to wrest from slowly yielding nature her 
innermost secrets. 

I have only attempted to superficially pass in review the 
whole range of the fai industry. In placing some of the 
problems before you, I am well aware that it is far easier to 
point out which direction the march of progress should 
take thau to effect and assist such progress by original 
w’ork, much as it is far easier to vaguely ('peculate than to 
prediet definitely. But the work of an individual is sadly 
limited, and many workers are wanted to lay their hands 
to the plough which shall prepare the soil for the rich 
harvest we wi.sh to garner. 

Discussion. 

Mr. JoSLiN said he could remember the time wheu the 
raw product of the American hog was sophisticated to the 
extent of 15 — 20 percent, of cotton- seed oil, together with 
about ono-thirtl of that amount of tallow; and it passed 
muster because it looked agreeable and appealed to the 
taste. The analyst had altered all this, but the foreign fats 
which were likely to come into use would probably tax 
his knowledge considerably, especially as with the new 
refining processes, it was possible to produce from all animal 
and vegetable fats a large amount of strictly edible pro- 
ducts which could not be easily identified by taste and smell. 
The last part of the paper, which more directly appealed to 
him, referred to the glycerin-splitting process by means 
•of sulphonio acid (Twitched process). By properly prepar- 
ing the fat previously, and by the judicious use of these 
sulphonio acids in the right quantity and under the right 
-conditions, it was possible to make fatty acids of almost as 
good a colour as that made from the original 8tock» fatty 
acids the constitution of which did not differ in the slightest 
degree from those which existed in the original material. 

Dr. E. Divbhs expressed doubt whether the production of 
Japan wax could be largely extended and cheapened. Not 
only did the wax tree take seven or eight years to grow to 
maturity, but under favourable conditions lacquer is prepared 
from itfiirith the sacrifice of it as a source of wax. He also 
referred to the remarkable isomeric changes brought 
about in Japanese wood oil by light and by heat, changes 
independent of the action of air, because be thought it 
likely that tbeir fuller study might help to unfold the still 
obscure nature of the drying of oils. 

Dr. P. Dvorkovitz said that some 16 years ago he 
introduced an admixture of tasteless and colourless heavy 
petroleum oils into various vegetable oils in order to prevent 
tbeir getting rancid. Be quite agreed with Dr. LewkowHtsch 
as to the value of blown as lubricants. Although 
oxidation increased the vkooifty at ordinary temperatures, 
yet at a high temperature it diminished. Ho doubt it wa^ 
4 great mistake to use oxidised oil for lubricating purposes. 


because the presence of oxygen was not good for the 
machinery. The chief aim of those prepaiiug lubricating 
oils was to remove as much as possible of the oxygen from 
the oil, not to add to it. 

Mr. C. Skvin said the so called Mowrah oil from Basna 
lati/olia, which was used in India for soap-making, could 
there be obtained in quantity. Coooanut oil, perfectly sweet 
and edible, bad been produced in Germany, the free fatty 
acids having been removed by alkali; but this involved the 
washing out of the alkali with sulphuric acid. He had, 
however, produced samples on a practical scale which had 
kept for years. This problem was one which well deserved 
attention, us large amounts of Copra were available from 
India, Africa, and the South Sea Islands. 

Dr. P. ScHiDKOWiTz a&ked the author if he could give some 
information on the hydrolysis of fats by means of enzyme 
action. They knew that tats were decomposed by enzymes 
and it was also stated that they were synthesised by 
enzymes. In that way they might be able to prepare 
fats which might have a perfectly new 'character, in the 
same way as (,’roft Hill had shown that the sugar formed 
by reversion from glucose differed from maltose. 

The Chaikm\n said that one of the most important 
suggestions in the paper was the reconstitution of fatty 
acids from petroleum, the modern theory being ihat the 
petroleum was originally derived from tatty substances. 
As regards the future synthtrsis of such bodies they now 
had the help of electricity and they could produce raw 
material such as acetylene in large quantities, and with such 
assistance they could build up products which were not 
dreamei of a few years ago. It had happened more than 
once, when he waut^ to get an cil produced from a raw 
material grown in one of our own colonies, that he had to 
go to Marseilles for it, which was rather humiliating for 
an Englishman. Ou the following evening at the Society 
of Arts there was to be a paper read by a gentleman who 
was one of the chief officers in the Lagos Hinterland, 
and the author had told him that he had sent a good 
representative collection of the productions of our territory 
home, which he had collected with great trouble and 
expense, but they disappeared and nobody ever heard 
anything more about them. In fact when he came home 
he could not find a trace of the products he himself had 
sent. That was not what happened with the Germans or 
the French, and he thought a little Government help given 
iu such cases would be very useful. If the Government 
were iu a case like that to appoint a joint committee of 
several of the Technical Societies to confer with them they 
would w'ell be able, without much expenditure, to find out 
what materials were useful and which were not. For 
instance, that society could very well help in connection 
with the Society of Arts and one or two others iu advising 
the Government what could be done with the raw products 
of which we had such enormous quantities in the Colonies. 
With regard to castor oil, he should rather differ from 
what he understood Dr. Lewkowitsch to say with regard to 
the quantities of it which might be available ; practically 
he thought the quantity would be unlimited, if there were 
a greater demand. He had wandered for days through 
woods of castor oil plants which were w^asting their sweet- 
ness ou the desert air. It was a plant which, once it got 
into a country with a suitable climate, was very difficult 
to get rid of. The product which Dr. Lewkowitsch 
had shown might prove extremely useful, and was 
produced not by the oxidation but by the polymerisation 
of the castor oil, because if the oil were heated to a certain 
temperature (it need not be a high one) iu the absence of 
air, or oxygen that solid substance resulted. Castor oil 
ought not to be classed without further research amongst 
other oils, because it possessed very different properties from 
nearly every other oil It was completely soluble in alcohol 
amongst other things, and iu several other important 
respects differed from the bodies usually claased as oils. 
That solid product, which was shown, was produced as a 
waste product in another industry. The grape harvest in 
France sometimes fell short, but there was still the demand 
for brandy, and in ordtr to make that brandy something 
must be found with a similar flavour. The alcohol was 
easily obtained, hut the flavouring known as oU of brandy 
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was made from castor oil. The oil was heated in a retort, 
and the 'foUtile substance given off was the raw material 
for oil of cognac. The residue in the retort was made in 
eonsideiable quantities and was similar to what had been 
shown. There was a considerable quantltj of it, which at 
present was a waste product, and when he was last in Paris 
be was asked if he could find a use for it. Probably if they 
could find a solvent for it, it might be used on a large 
scale. With regard to linseed oil, of which he had long 
made a special study, there was, as bad been said, no 
general law at present known with regard to the action of 
driers. There were all sorts of rule of thumb experiments 
and statements, but no real law bad been deduced. In 
many cases it was laid down that driers acted simply as 
catalytic agents and conveyers of oxygen from the air, but 
when one tested the statement in the laboratory and did it 
quantitatively, this conclusion proved to be totaliv wrong. 
Drying oils could he had without exposure to tne atmo- 
sphere, and the quantity of oxygen in the driers was quite 
insulficieut to produce the change, if it were simple oxida- 
tion. If the oxidation were continued, as was done some- 
times in blowing oils, two actions went on simultaneously, 
and it was impossible to regulate the process so that the 
required action — the 6rst action — should alone take place. 
This could not be carried out entirely separate, because, at 
the same time that it was in progress, there occurred a 
further suporoxldatiou in that portion which was already 
oxidised, and, therefore, a mixed product was obtained in 
each case. Pliny ascribed the invention of soap to the 
Germans. Perhaps Dr. licwkowitsch could inform them 
what use the ancient Germans made of soap. He had heard 
they used it on their hair ; it was also aai(l that the Koman 
matrons used it as a hair dye, or rather perhaps it should 
be called a restorer, giving Iheir hair a golden lint by 
means of German soap. The interesting remarks of 
Dr. Divers opened up a very wide subject as to the 
possible proiluction of fatty matters in other countries 
as well as our own. The difficulty which seemed to arise 
with regard to the Japan wax seemed to be inherent in 
the subject. He did not know of any vegetable wax pro- 
duced on a large scale from anything except trees of 
consi<lcrable size, while fatty matters or oils might be pro- 
duced from plants grown in a short time. Carnauba wax, 
however, which came from a palm tree, could be produced in 
Brazil in much larger quantities than it was at present. 
The difficulty in the use of new articles of this kind, 
produced on the small scale was that if they were U8e<l on 
an industrial scale the price rose against the consumer 
within a few months ; that was where an energetic Golouial 
Office could help them by organising on the other side the 
supply, as soon as they found out there was a demand. It 
would be of very great imp’ortance if they could arrange some 
means of getting into touch with those only too willing to 
produce these articles in the colonies, and the Colonial 
Office or some Government department might get advice as 
to the technical use of the commodities which could be 
produced on a very large scale in our colonies. 

Dr. Lewkowitsch, in reply, said he was afraid he had 
not made him-»elf fully understood in every detail, because 
several speakers had mentioned subjects which he thought 
he had disposed of. He did not in the least decry the 
digestive properties of those vegetable oils or animal fats 
which were mixed with lard, but the public had a right to 
expect foodstuffs to be sold under their proper names. 
With regard to the last remarks of Mr. Joslin, he did not 
intend going into existing processes ; he had only pointed 
out that the Twitchell process afforded many features 
of scientific interest. Although he had touched upon 
this in a previous paper and was well acquainted with 
the process, this was not the occasion to speak about it. 
He had hoped Dr, Divers would say something about the 
Japanese sardine oil, which should develop to a very Urge 
industry if the Japanese went about it in the proper way. 
He did not mention Japan wax as one of those fa^ the 
supply of which could be increased ; but he lud referred to 
Japan and Ghiua as countries from which they could get 
larger supplies of oils. Both countries were tindotbtediy 
more suit^ for the production of oils than of bard fats. 
There was a difference between Japanese and Ohioese wood* 


oil. He liad been found fault with befewe for describing 
wood-oil as Japanese wood-oil, whilst the great btt& of the 
oil, which came in large quantities to this country (especi- 
ally from Hankow), was Chinese oil, and to get out of 
the difficalty he suggested the name Tung oik He had 
passed round the solid polymerised product obtained on 
heating above 180® C. The drying properties of the tuog 
oil were undoubtedly very great, but for all that it oonld 
not at present supplant linseed oil. It had the awkward 
property of drying to an opaque solid mass, which, though 
giving a coat, was not one useful in the arts where linseed 
oil was employed. The smell was also a slight objection, 
but in outdoor painting that might not matter. Dozens of 
patents had been taken for using the tung oil m admixture 
with linseed oil, rosin, gums, in short, anything which could 
produce a sort of hard coat, and the products were offered 
as varnishes and substitutes for wax, &c. ; but hitherto 
tung oil has not been used to any great extent in the arts. 
One reason was that the nature of tung oil was still 
unknown. Theoretically, they thought every drying oil 
should contain linolic and liuolcnio acids, the presence of 
which could be demonstrated by isolating the bexabromide 
of the linolenic acid. Fish oils did not give these hoxa- 
bromides, and although they seemed to dry and absorb 
oxygeu they could not be placed in a line with the drying 
oils proper. He had frequently examined tung oil, and he 
had found it contained no hexabroinidos, and from thia 
point of view alone a kind of explanation could be offered 
why it could not he as good as linseed oil, 

Mr. Hall said ho had a sample once which gave a most 
beautiful thin transparent film. 

Dr. LKWKowtTMCH said he had many samples in his 
laboratory, but be never got a clear transparent film. No 
doubt as there were so many sources of supply, Mr. Hall 
and he had evidently got different kinds. Already the 
suspicion had gained ground thit tung oil was often 
adulterated with cottonseed oil. Another reason, perhaps, 
was that too high a price was asked for the oil. A 
substitute for linseed oil which came within 2l. per ton of 
linseed oil, hai little chance in the market. 

Dr. Divkks said he 8j>oke of It as being the most 
marvellous of all drying oils as to rapidity, not of its 
technical value ; in fact, in Japan, linseed oil wjs used, not 
the other oil, except for some common purposes, such as 
paper umbrellas. 

Dr. Lkwkow'Itscii said the moment they knew how to 
use it, it would certainly become a valuable oil. If it was 
only used for painting umbrellas, it would have to meet, 
especially in India, the competition of rosin oil. In reply 
to Dr, Dvorkovitch he said he had expected he would tell 
them something about the extensive use of edible linseed 
oil. He should differ from Dr. Dvorkovitch with regard 
to the advantage of adding vaseline oil to an edible oil. 
He did not know why it should prevent rancidity; there 
was no scientific explanation, and he could not say whether 
it did or not retard, or prevent rancidity. 

Dr. Dvoukovitch said that oxidation was prevented by 
mixing a very small quantity of petroleum oil with 
vegetable oil. 

Dr. Lkw'kowitsch said he was afraid the mixed oil 
would not be a good edible oil. He thought every public 
analyst woiild condemn any oil which contained 4* to 5 per 
cent, of mineral oil. Whether it was used in the sardine 
industry he did not know, but be might remind him that 
what was called sardines in olive oil was very often sprats in 
cottonseed oil. 

Dr, Dvorkovitch said the price of this oil was so high 
it would not be used for ordinary purposes of mixture. 

Dr. Lewkowitsch said he thought the so-called ** bread- 
oil ** which was sold in Germany to the manufacturers of 
confectionery for greasing the tins had that origin. With 
regard to Mr. Sevin’s remarks, the mowrah oil was an old 
acquaintance of bis. It was also called Dolia oil in India, 
and had found some application as a sizing material in the 
Indian cotton mills. Large quantities of the oil were im- 
ported into Marseilles. In his experience it was not tBAouU 
to remove fatty acids from cocoanut oil, nor did be say it 
was not possible to produce a batter enhstitute as be nad 
made a very definite statement in that respect ; but U wasy 
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not so easy to keep it sweet a long time. The removal of 
the f^ee fatty acids alone would not prevent rancidity. 
They did not know exactly what caused ranciditv. It was 
something more than the formation of free fatty adds, 
although it followed in its wake. Mr. Sevin’s cocoa butter 
might keep very well in his kitchen for two years, but he 
should like to know how it would behave if ho sent it across 
the line, say to New Zealand. In reply to Dr. Schidrowits 
as to the a^on of enzymes, he had said something about 
that a few months ago, and it was also mentioned in the 
present paper. In the former paper hu had also referred 
to Hill’s work on the reversible action of enzymes. If 
Dr. Schidrowitz would hav 3 patience, he would see in a few 
weeks a paper he was publishing in conjunction with 
Dr. Macleod of the London Hospital, on hydrolysing fats 
outside the organism, by means of steapsin. He had care- I 
fully looked out for the reversible action, but up to now he 
could not say be had noticed the synthesis of glycerides 
from fatty acids and glycerol. With regard to the 
Chairman’s remarks, his suggestion as to the co-operation 
of that Society with the Society of Arts was certainly an 
extremely valuable one. He (the speaker) had treated this 
subject rather as a side question, as he considered it an 
economic one, being wishful in the present piper to deal 
with the matter Irom a technical point of view. Un- 
doubtedly it was a great subject, and they could do an 
enormous amount of work which unfortunately was not 
done in this country. He might point to what was being ^ 
done by Germany lately. They were importing from both 
the East and West Coasts of Africa quantities of foreign 
see<1s, which they were investigating and examining very 
thoroughly. The discovery of mixed glycerides had actually 
been made in the course of examining tat from one of those 
foreign fats from the East Coast of Africa. Companies 
in Liverpool, and people who had large stakes in the West 
Coast of Africa, looked at the question in a very undecided 
way. They knew that out of palm oil a good deal of money 
oould be made, but when the shipping trade was good they 
made so much profit they did not care what happened. 
Hence the question of how to prepare edible palm oil was 
not taken in hand properly. Undoubtedly the production 
of castor oil was unlimited. The proof of that was the 
present price, which was in the neighbourhood of 20/. a ton, 
when all other oils had reached an enormous price. Perhaps 
he had been assuming too much the r61e of a prophet and 
bad dreamed of the time when extended technical applica- 
tion made castor oil scarce. It was certainly a peculiar 
oil, and stood alone in the whole range of fats, in that its 
glycerides consist almost exclusively of those of hydroxy- 
lated fatty acids. He would not dare to follow the 
Chairman in his remarks regarding the linseed oil industry, 
in which he was a well known expert. But what he wanted 
to lay stress on was that all our preconceived ideas about 
oxidising oils, blowing oils, &c., required thorough over- 
hauling. He bad before him a product made to replace the 
Scrim oil linoxin, hut prepared by an ozone process, but | 
whilst the one was useful the other was not. As to the 
•emplovment of soap in the early times of its discovery, 
undoubtedly it was not used for cleansing purposes, but as 
a pomade. He should fancy the hair of the Koraan ladies 
was bleached by the uncombined alkali, of which, no doubt, 
a good deal was left in the soap by the earliest manufac- 
turers. He was not surprised that the Chairman derived 
little comfort from text-books a.s to fatty acids. Statements 
were copied firom one text-book into another, and what bad 
been written 60 years ago was still transferred from one 
book to another without verification. No doubt if the 
Chairman’s suggestions were followed out as to picking out 
•oils which might be useful, the price would be raised. He 
had bad some experience of that only a few days a^o, when 
enquiries firom several quarters as to a hitherto little used 
oil appear to have so startled a City merchant that he 
refused to supply further samples. 

A NEW MATCH TO STRIKE ON ANY SURFACE 
AND NOT CONTAINING PHOSPHORUS. 

B#WA|pOlt SMITH. 

This match strikes ^pon any surface, but is entirely free 
from phosphorus { were such a match generally adopt^ and 


used, it goes without saying that phosphorus necrosis of the 
jaw would be entirely abolished. The composition is the 
invention of my friend the late Mr. 8. A. Rosenthal, who 
spent some years in perfecting it. I can vouch for the ease 
and safety of its preparation, as I assisted Mr. Rosenthal 
in preparing some of it on a manufacturing scale, and in 
making a quantity of matches with it The proportions of 
the constituents of this mixture are as follows: — Copper 
thiosulphate, 5 parts ; copper thiocyanite, 10 parts ; potassium 
chlorate, 40 parts ; powdered glass, 9 parts ; antimony 
sulphide, 3 parts ; calcium sulphate, 3 parts ; sulphur, 
4 pares ) and 10 per cent, glue solution, 26 parts. (This 
Journal, 1900, 851-862.) 1 have a box of wax vestas which 
are headed with this composition, and 1 will ask our chair- 
man to try them. You will notice the bluish flame of copper 
on igniting the match. 

Friction is not quite as ready as with many phosphorus 
matches, hut there is au element of safety hero, for 1 have 
on sundry occasions observed boxes of matches suddenly 
fire up, so slight was the friction required for ignition. 

We are to have, this summer, I understand, a congress 
on Are prevention, and it may be a fair question to put 
before it. How far the sensitiveness to friction of matches 
ought to he CHiried for the convenience of smokers who wish 
them to strike easily anywhere, having regard to risks of 
fire, and public safety.” 

Discussion. 

Mr. Spiller said that before he left the War Department 
iu 1868 they were fuse-making with an experimental 
composition which exactly answered the requirement now 
described. It was a mechanical mixture contaiuing no 
phosphorus, and consisted of potassium chlorate, a little 
nitrate, and sulphide of arsenic (Realgar). Arsenic being 
used instead of phosphorus, was, perhaps, equally objection- 
able, but the matches and composition tired easily by friction. 


iWancljtstrr Section. 


Meeting held on Friday ^ May Is/, 1903. 


DR. GERLANO IN THE CHAIR. 


PHENOLIC COLOURING MATTERS. 

BY A. 0. PERKIN. 

It is well known that the use of many of the more 
important natural dyestuffs dates back to remote antiquity, 
and though one is inclined to suggest that it was at first 
the highly coloured appearance of the material which 
pointed to its suitability for dyeing purposes, no reliable 
information is available to enable us to trace the discovery 
of, or the first mode of application of the natural djestuffs. 
It is evident, however, that as, even at these remote periods, 
the art of mordanting was known, numerous experiments 
must have been carried out to test the best method of 
fixing the highly-coloured natural products, and gradually 
those which proved the strongest and most permanent were 
eventually selected. Most interesting, from this point of 
view, are the Indian dyestuffs, which comprise a consider- 
able variety of plant products, such as loaves, flowers, 
seeds, bark, stem, root, Ac. It is only recently that we 
have been able to obtain any extensive knowledge of these 
Indian dyewares, which, even till a few years ago, were 
considered b^ some to possess a beanty of shade and per- 
manence which were unknown elsewhere. Whether the 
European dyer, who for many years used—and, indeed, still 
uses — natural dyestuffs, was content to work only with 
those products recommended by the merchants of the time, 
or whether, by comparative experiment, he arrived at the 
conclusion that certain of these were the best, can only be 
conjeotared, because very few records of experiment upon 
the dyeing properties of plants exist The result, however. 
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ii Ihtt, after tome tboasaod* of we have a eollectioa 
of commercial oatural ftjot'tnffi, which are ahown, •« re^tanls 
their tiootorial propexttea, on the icreeii behind me. Thete 
repreeent, no doubt, a torvival of the Attest* in that better 
natural products do not appear to exist { but, on the other 
hau^ oertain Indian varieties — notablv chayroot and 
moriuda root — possess most valuable properties, and could 
have been more generally employed, with advantage, had 
more careful experiments been carried out in the first 
instance. With but little record of former work, aud this 
not readily accessible, it has been the usual impression that 
natural products capable of dyeing with mordants are 
somewhat rare, and that those before you represented, 
practically, all that ar# known. A study, however, of such 
works as Bancroft's *• Philosophy of Permanent Colours,” 
reveals the fact that oertain other plants have been, and 
still are, employed to some extent in outlying districts 
where they happen to abound in quantity ; and as an illus- 
tration of these, one may mention the utilisation of heather 
in the Highlands of Scotland for dyeing yellow, and of 
the Gtfnista tinctorial or dyer’s broom, in Germany for the 
same purpose. 

Again, in the somewhat obscure work of Leuohs, entitled 

Farbe und Farbekunde,” an account is given of a very 
numerous series of fiowers, leaves, and other plant products 
which possess tinctorial property, and latterly the late 
Prof. Hummel collected a large amount of mformatioii 
upon this subject. As a result it Is interesting to note, not 
only how widely distributed the natural colouring matters 
are, but also that the greater number of these are yellow ; 
the orange-red, and especially the blue colours, being much 
less frequently met with. Perhaps the most striking of 
these latter are the deep blue -violet shades given by the 
bilberry, the blackberry, the skin of the grape, &c., patterns 
of some of which aro before you ; and it is possible that ' 
the dyeing properties in each of these cases may bo due to 
the presence of one and the same colouring matter. 

Though it is natural for anyone who seeks for a natural 
dyestuff to select for this purpose some highly-coloured 
plant, it is, however, far from being the rule that its | 
coloured appearance is an indication of its dyeing property. 
For instance, the common brilliant yellow sunflower and , 
the common gorse flower possess but little tinctorial power, | 
whereas the clover and acacia flowers, which are white, i 
nevertheless contain a yellow colouring matter. It is an 
old custom in Yorkshire, and still obtains at the present 
day, to send Easter eggs, which aro dyed a brilliant colour, ; 
mostly yellow. The process consists in some cases in ; 
boiling eggs which have been previously wrapped in the j 
colourless skins of the onion, whereby a peculiar mottled { 
appearance is produced on the shell, the explanation being ; 
that the cdlcium in the shell acts as a mordant towards a ; 
colouring matter contained in the skin. Experiment has ! 
shown that there is present in the onion a considerable | 
Kjuantity of a glucoside of quercetin, and I have seen it stated 
that onion skins used to be collected on the continent for 
subsequent use in dyeing goods yellow. 

The results of the investigation of the natural dyestuffs 
over a long period of years have yielded a considerable 
insight into the chemistry of many of the colouring matters 
they contain, but the progress in this direction has been 
far from rapid, owing, no doubt, to the more enticing 
prospect offered by work on the coal-tar dyestuffs. Again, 
workers in this direction must necessarily find as time goes 
on much greater difflculty in prosecuting their work, 
especially as regards the labour entailed by the isolation 
of a sufficiency of the pure dyestuff for investigation ; this, 
CIO doubt, it the reason why oertain most interesting colours 
of this class have received so little attention. 

It is DOW possible to classify many of these substanoes. 


Anihraquinono Group, 


Alizarin. 

Parpuroxanthin. 

Hyitazarin. 

Purporine. 

Purnarine carboxylic acid. 
Antbragallol. 

Morindone. 


Alkannin. 

Ventilagiue. 

Qlnco$ide$, , 

Uobeiythrie acid (alisarin). 
Moriodiiia (taortodone). 


Napklkoqum'tno Group, 

Lapacbol. Colouring matter of Drosara 

Lomatioi. Whitukeri, a tril^droxj- 

methylnaphthoqaiootta. 



Indeue Group. 

Cirminic acid. 

liXocainio acid ? 


iiemophenone Group. 

Maolurin. 

ICtnoin ‘t 


Xanthone Group. 

Kuvanthone. 

Datiscetin. 

Gcotisiii. 



Flavone Group. 

Chrysin. 

Ivamuheride. 

Tectochrysin. 

Fisetin. 

Aptgeniii. 

Qiiereetin. 

Acacetin. 

llhaninelin. 

Luteolin. 

lihfitunaziu. 

Luteolin methyl ether. Isorhamuciio. 

Lotoflavoue. 

Moriu. 

Galangio. 

Myricetin. 

Galangiu methyl ether. Gossypetiu. 

Kampherol. 

Quercetagetm. 


Glucosidrs {Flaoone), 

Apiin. 

Uiitiii. 

Uobinio. 

O^yritrin. 

Fustin. 

Xanthorhamnin. 

Quercitrin. 

Myrieitrin. 

Vitexiu ? 

Scoparin 'f 

Bratilin. 

lliurnatoxylio. 

Alkaloid or Baeic Group, 

Berberine. 



Coumarin Group, 

D.ipbnetin. 

Daphnin (glucoside). 

Colouring Mature of Unknown Constitution, 

Curcumin. 

Kxcoecarin. 

Santalin. 

Hottlerine. 

Bixin. 

Flemingin. 

Carthamin. 

Catechin. 

Buteio. 

Cyanomaclurin. 


Jacarandio. 


The dyeing properties of many of these are] seen upon 
the accompanying sheets. 

I now propose to lay before you two or three of the 
many points which have aricen during a long investigation 
of these natural products, or, more strictly speaking, 
phenolic colouring matters, in the hope that such a method 
of procedure may prove to be of interest. As a rule, a 
deflnite natural dyestuff is derived from one part of the 
plant only } thus, madder is got from the root, quercitron 
from the bark, old fustic from the stem, sumach from the 
leaves, whereas Persian berries may be cited as an example 
of the use of the fruit. In certain cases the plant contains 
mixtures of two or three colouring matters, which, though 
usually, are not always closely related to one another.. 
Persian berries contain, for example, three dyestuffs, 
namely quercetin, its monomethyl ether rhamnetio, and its 
dimethyl ether rhamnazin, and the familiar case of madder 
mar be cited in which alifarin, purpurioe, and other 
antbraquinooe derivatives exist side by side. 

In the second class, where the dyestuffs are less similarly 
constituted, may be mentioned the case of old fustic, in 
which morin, a psntohydroxyflavone, and maolurin, a 
pentahydroxybenzopheDooe, occur, and also the case of 
dyer’s broom iGenleta tinctoria), which contaios luteolin, 
a tetrabydroxyflavone, aud genistc^, a trihydroxy- 
pbenylketooumaran. The diftefence in ooastltution exhi- 
bited by these and many other plant niixturas is obvioua^ 
but at the same time it is interesting to note that a eertaiit 
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.connection does in nearljr every case exist between these# 
snbstances. An examination of a nnmeroui series of plant ' 
prodocts has dhown that the colooring matters themselvei^ 
and also the tannin matters which so frequently accompany 
them, contain, is a rule, at least one ohemical nucleus in 
common. This point is brought out by the accom|)anying 
diagram, in which is given the more important nuclei which 
have been proved to exist in some of the substances in 
question 


Old fustic ... 
Dyer's broom I 
Jack wood.... I 

Sumach ! 

Cato<!hu I 

Tea I 

Weld i 


Morin^ pblovoxliuinol 
and resorcinol. 

Luteolin, phloroglucinol 
and catechol. 

Morin, phloroglucinol 
and resorcinol. 

Myricetin, phloroglu- 
cinol and pyromillbl. 

Quercetin, phioruglu- 
oinol find catechol. 

Quercetin, phloniglu* 
cinol and catechol. 

Luleolin, phloroglucinol 
and catechol. 


Maclnrin, phloroglu* 
cinol and cstechol. 

Genistein^ phloroglu* 
cinol and phenol. 

('yanomaolurin, phloro* 
gUicinol and resorcinol. 

Oallotannin, pyrt^Uol. 

Cafechin, phloroglucinol 
and cat^hol. 

CatecJiol tannin, cate- 
chol. 

Apigenin, phloroglucinol 
and phono). 


Other instances might be cited, but the above are suffi- 
cient to illustrate the point. In cases there are 

exceptions to the rule that the dyeltufPs occurring in the 
same plant are closely related, but it seems probable that 
these exceptions are more apparent than real, and will in 
many oases disappear when the mixture in question ha.s 
been more accurately examined. A further point in regard 
to this portion of the subject has to do with the colouring 
matters which frequently exist in distinct portions of the 
plant. 

Certain trees which contain a yellow dyestuff in the stem 
or bark, also contain a second colouring matter in the 
leaves \ this latter is not as a rule identical with the former, 
though belonging to the same group, but is frequently a 
derivative of the stem product, containing in addition one or 
more hydroxyls. Such, for instance,, is the case with young 
fustic (Rhu$ cotinu8)f the wood of which contains Asotin, 
which is a fctrahydroxyflavone, and the leaves myricetin, 
which is a Aejrahydroxyflavone j again, the wood of the 
Yellow cedar (/?. rhodanthema) contains ffsetin, and the 
leaves quercetin or pent ah j/droxyfL^v owe. lutere^ting 
relationships occur in regard to the logwood tree, as the 
stem contains biematoxylio, and the leaves myricetin and 
gallotannic acid, all these three substances being derived 
from pyrogallol; again, the madder root contains alizarin, 
and the stem and leaves a yellow dye, which appears to be 
a catechol derivative. 

As is well known, the natural colouring matters as a rule 
exist in the plant in the form of glucosides, which, by means 
of dilate acid or alkali, are liydrolyied, with formation of 
free colouring matter and a su^ar. Though comparatively 
few of these have as yet been isolated in a pure state, four 
distinct types are known, the characters of which are 
illustrated by the diagram. 

y C3(jH2#Oi 4 + 4HjO *= SCiftHioOg + CflII|405. 

fustin. Fisetin. Rhatnnose. 

+ HjO ■■ CijHjoOy + C5lli40g. 

Quercitrin. Quercetin. Rhatnnose. 


C|;H]{20)5 + SHjO e= + 2 CoHi 40 ((. 

Rutin. Quercetin. Hhainnose. 


qaeroetin, rhamnetin, tod rhamnasin, along with a ferment,, 
whieb, at 40^ C. in the preseooo of water, decomposes the- 
glooorides, with separation of the freo eolouring matters. If 
the dye-bath therefore be gradually raised to the boil, the 
resulting shades are product by the free colouring mattei% 
but if the mfttetial be plnnged at once into boiling water the 
ferment is killed, and the tinctorial properties of this 8ola*> 
tion are due to the glucosides only. Dyeings prepared in 
this manner are before you, and the distinction in the shade 
thus obtained is obvious. 

Before the triumphal progress of the coal-tar colours 
many of the natural dyestuffs have already practically 
disappeared from the market, and the time is not far 
distant when it seems probable that all will have passed 
out of use. The question, however, arises whether, in view 
of the remarkable cheapness of some of these natural 
products, it may not be possible in some instances \<y 
utilise them as a starting point in the synthesis and the manu- 
facture of new colouring matters. As pure quercetin can* 
now be prepared for less than Is. 6d. a lb., and morin for 
probably a little more, there is ample scope for research 
in this direction. The only natural colouring matter which 
is at present utilised in this manner is maclurio, a con- 
stituent of old fustic, from which, by combination with diazo> 
benzene, C. S. Bedford has obtained a new dyestuff known 
in the trade a« “ patent fustin.” It has the consiitution — 


OH 

CO 




-./x 

‘0 

OH 

\/ ™ 

= N 


OH 


I should like now to turn for a few momeuts to a class of 
colouring matter which has recently attracted considerable 
attention, and the members of which appear to be more 
widely distributed throughout nature than those of any 
other series. 1 refer to the flavone group, of which a fairly 


O 

/V\ c - 

I II CH / 

\/\/ 

CO 


complete natural series is known to exist, represented in 
respect of their dyeing properties on the diagram. A 
short survey of these will, I think, be interCsSting, as it is 
thus possible to trace the effect of the introduction of 
various hydroxyls in the molecule upou the dyeing 
property. 

Commencing with chrysin — 


/\/\ 

I J ‘ 


OH 

\/\/ 

OH CO 


CH 
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and apigenin — 


0 


oh./N/^iiC-/ ^oh 

kA/'=“ 

OH CO 


Ci5 HjoOg T 3C0H|4O(^. 

Kobinin. Kaiuplierol. Rhamuose. 

It has been usual to assume that these glucosides are not 
the actual colouring matters, but that during the dyeing 
operation they suffer hydroljrsis, as just stated, into a sugar 
and the real dyeiog principle. A study of the flavone 
glucosides has, however, shown that this cannot be considered 
the rule, and it is evident, on comparing the tinctorial 
properties of the colour^ matters and of their (tlucosides 
which are before you, tfflR ^o latter often act directly as 
dyes, and yield very distinct shades. A simple experiment 
with Perman berries clearly illnstrates this poiut. The 
berries, as is well known, contain the glucosides of 


there is evidence of feeble yet distinct tinctorial property 
towards certain mordants. This has, of course, no com- 
mercial value, but the fact is nevertheless of interest from 
a theoretical point of view. 

If a hydroxyl be now added to apigenin in the position 
3', it is at once transformed into a dye of strong character, 
namely Inteolin, the colouring matter of Weld, which 
possesses valuable properties — 
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tlid raatoii of lhi$ is olmoot, fbr Uiis oompoiuid oMtaino # thero at oooe a well-marked ioocoasa m dyeing power# 
two hydroxyls in the octho-po^ion to one anotnef, a [ Hijg again intensided to a slight /ntent byr tts 
grouping which Liebennana and Kostaneoki pomted out to conTersion into kampherol — 
be an essential if a derivative* in the anthraqninone series 

is to be a dyestnff* and this role obvkmsly holds good to q 

some extent in the davone group. /\//\ n nu 

Proceeding with the multiplioation of hydroxyls, if a O** | ] y ^ ~ y 

dfth be inserted into the a position, a farther intensidcation \/\/ 

of shade is produced — qH (X) 
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the formula of this compound representing quercetin, one 
of the strongest colouring matters of this series. 

A|^in, the addition of a dnal hydroxyl in the position 5' 
yields myricotin — 

O OH 

on |^|/>| c - <^)>OH 


\/\/ 
OH CO 


but this addition has hardly any further effect on the 
dyeing property, as the substance is almost identical in this 
respect with quercetin. 

It it interesting now to remove from this latter the two 
hydroxyls 1 and 5', for this gives a reproientation of 
^elin— 


O 

/\/\ C- 
I I il COH 
\/\/ 

CO 


OH 


the dyeing properties of which, it will be observed, are 
nearly identical with those of quercetin and myricotin. 
From this it appears that the hydr^jxyls 1 and 5' have 
practically no effect upon the tinctorial property of these 
derivatives of the flavone group. 

A further fact as regards this question can be arrived at 
by a study of rhamnetio, which is a quercetin mono- 
methyl etner containing the methoxy group in the 
position 3— 

O _OH 

>011 

oil CO 

It is well known that a methoxy group in these phenolic 
dyestuffs has no auxochromic effect, so that if the 
hydroxyl 3 in quercetin has any marked tinctorial influence 
this will disappear when it is methylated. As a matter of 
fact, it will be observed that no such change takes place, 
for rhamnetin and quercetin possess an almost ideutioal 
dyeing property. It therefore follows that the hydroxyl 3 
in quercetin no tinctorial value, and the be^viour of 
fisetin, quercetin, and myrioetin as dyes is practically due 
0 the 3 , 4' and a hydroxyls. , 

Again, it is evident that the dyeing property of luteolin 
is due to the hydroxyls 3' and 4', and that the groups 
occupying the position 1 and 8 do not odd to this 
Starting afresh with chrysin it will be observed that if 
this be transformed into galangin— 


' nA /I'™" 


OH CO 


and to a slightly further extent by conversion into morln, 
the colouring matter of Old Fustic — 

O OH_ 

OH CO . 

Id studying this latter group of throe colouring mactersi 
viz., galangin, kampherol, and morin, it is at once evident 
that liiobermanu iiiul ICoMtanecki’a rule does not apply to 
these compounds, for they do not contain ortho hydroxyla ; 
though therefore the presence of ortho hydroxyl groupa in 
the antliraquinone and flavone series always confers dyeing 
I property, this grouping is not absolutely essential in the 
; flavone or fluvauol dais. 

There is for instance no speclul distinction of importance 
as to strength of shade produced by luteolin, whi(di contains 
ortho hydroxyls, and moriil, which dtu^s not ; and though, 
of course, the presence of these ortho i\ydroxyls in 
quercetin does have a powerful influence, they are evidently 
not essential to tinctorial property. That this is not a 
peculiarity of the flavone group alone gains suppoit fronv. 
the behaviour in this respect of curcurain from turmeric, . 
for no evidence has as yet been forthcoming that thia 
compound contains ortho hydroxyls. 

The result of this Investigation of these dyestuffs of the 
flavone group indicates, therefore, that three hydroxyl 
groupings have to be taken into account, namely, (a) the 
hydroxyls 3' and 4', (6) the hydroxyl a, and (c) these three 
hydroxyls together. 

An important theory ns regards coloured compounds of 
this type, and which has been largely applie<l to the 
artificial colouring matters, is the so-called **qainonoid 
theory,*' and, as is to be expected, it U possible to explain 
the dyeing property of these foregoing substances from the 
point of view of this theory. 

(a) Chrysin and apigenio, being in tbcmielves colourlesa 
substances, and contain no quinonoid structure, to these 
coloured metallic compounds such a coiiflguration must 
bo probably assumed, and this may bo expressed in the 
following manner : — 

O 0 

\/\/\ 
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Now, the tendency of these colouring matters to fonir 
salts is probably feeble, or, putting it in another way, these 
salts, as for instance the lead salts, are very sensitive to 
dilute acids, moreover the colouring matters themselves do 
not decompose the alkali acetates in presence of alcohol, a 
reaction which will bo refened to later. In other wpr^, 
these compounds have little tendency to assume tl^ 
qiiioonoid form, ind consequently their dyeing properties 
are feeble. 

(6) As the next example, Inteolin may be cited, in tha 
case of which there is obvionsly a distinct tondenoy W 
aisame the quinonoid form, and there cmi be little doubt 
that in this change it is the hydroxyl in the ootitto 4^ 
eh takes part, Ming inikieiiced in this direetteo lb# 
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eihrteolin will therefore be-^ m 
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A precisely similar effect is produced by the hydroxyl 
6ituate<l in the pyrone riu^, in kampherol for instance, 
which, as has been previously shown, has a dyeing property 
almost as intense as liiteolin itself — 


OH 

\/\/ 

I c 

OH I 
OH 


As regards the elFeet of the various hydroxyls npon the 
shade of the colouring matter in various distinct groups, it 
is interesting to note that the similarity of shade possessed 
by flavone compounds is not a characteristic of the anthra- 
quinone group. This is evident from an examination of 
the result of comparative dyeing trials with alizarin (di- 
hydroxy anthraquinone), authragallol (trihydroxy anthra- 
quinone), alizarin bordenux ^tetra hydroxy)* and alizarin 
cyatiioe (pentahydroxyanthraquinone). 

Now in the conversion of alizarin into anthragallol a 
change is produced in tho formula which is exactly 
analogous to tho production of myricetiu from quercetin ; 
hut whereas in the latter case the dyeing property is scarcely 
altered, in the former it will be observed that a very 
marked change occurs. The presence of four hydroxyls as 
in alizarin bordeaux exercises a further change in shade, 
which is further accentuated in (he pentahydroxy compound 
.alizarin cyanine — 

OH CO OH 

\/\/\/ 

OH CO 

Alizarin Bordeaux. 

The varied dyeing property exhibited by these compounds 
'Of the anthraquinone series must be mainly due to tho 
pretence of the two carbonyl groups, 

A olas.s of colouring matter closely allied from a chemical 
point of view to the anthraquinone group is that derived 
from xanthone, in which hut one carbonyl is present, and 
here again tho derivatives of xanthono — 


OH CO OH 


OH CO OH 
Alizarin Cyanine. 



the formula of the original substance plus one equivalent of 
the acid, and were almost immediately decomposed ip pre- 
sence of moiftore or alcohol with eliminaUon of the atud 
and regeneration of the colouring matter. An examination 
of a varied series of phenolic dyestuffs showed that this 
reaction employed in the way described at the time was 
almost limited to the flavone class, and the behaviour in 
this respect of the individual members was therefore closely 
studied. As a result it was found that only those substan^s 
which possessed a well-marked dyeing property reacted with 
the acid, and that the feeble dyestuffs such as chrysin and 
apigenin remained apparently unaffected by the treatment. 
So far therefore as this group was concerned, the reaction 
serves as a valuable indication of the dyeing property, and 
in order to account for these results an explanation based 
upon the quinonoid theory was suggested, Luteolin hydro- 
chloride for inslance being represented thus— 
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It was, however, pointed out, that certain other phenolic 
dyestuffs did react with the acid, hut that the instability of 
the compounds thus produced hindered their isolation. 
For instance, red alizarin and red morindono give respec- 
tively with sulphuric acid marcou and deep blue-coloured 
solutions respeciively and these latter probably contain 
highly unstable compounds of the dyestuffs with the acid. 
These curious salts, the formation of which could for many 
years only ho explained with the aid of the quinonoid 
theory, have been shown by Collie and Tickle and by 
Baeyer to he oxonxum derivatives, that is to say, compounds 
of tetravalent oxygen. Thus, for instance, in the case of 
hydrochlorides the group — 

H Cl 
\/ 
o 

II 


or Bn-allied grouping is assumed to be present, ns illustrated 
by Collie’s formula for dimcthylpyrone hydrochloride — 
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Now, although the work of these chemists indicates that 
the formation of an acid compound does not necessarily 
involve a quinonoid change in the compounds under dietcus- 
sion, such a reaction may nevertheless be readily presumed 
to occur at the same time. For instance, luteolin hydro- 
chloride may be represented thus — 


so far known which have dyeing properties are of the 
yellow type and exhibit but little variation among them- 
selves. It therefore appears reasonable to conclude that 
the property of tho alizarin dyes, in respect of variation of 
shade, is due to the presence of the second carbonyl group, 
hut before a reason for this peculiarity is brought forward, 
I should like to allude to a subject which is connected with 
^thit point. . 

Some years ago (Trans. Obem. Soc., 1882 , 2343 ) it was 
pointed out that haematein and brazilein, the colouring 
matters of logwood and Brazilwood, when treated with 
mineral acids gave certain interesting acid compounds. On 
extending the reaction todthetain other colouring matters, 
notably ^ose of the flavone group, it was found in numerous 
instances that they also Irequenrfy fomed compounds with 
sulphuric acid sind the haloid acids. These products poNesSed 
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this formula suggesting that it is the quinonoid oxygen 
which assumes the tetravalent condition. On the omer 
hand, it is, of course, possible to represent these oxonium 
compounds in the way indicated by Collie’s formula above. 

1 have before me au interesting example of a colouring 
matter, butein, obtained from the flowers of the Buiea 
/hidoea, which was partially examined some years ago by 
the late Prof Unmmel. Thia substanoe appears to exist in 
two modifications, one yelloiv 'and the other colourless, 
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«Bd i\m eoinpoiliidff not only poMM tbe same percent^^e 
compb^tion, and the same nqelei, hat have also identical 
dyei^ piopertios. The examination of this dyestuff is 
not far enough adraneed to allow one to predict its consti- 
tution, but it seems 'sery probable that the difference 
between the two modidcations may be expressed by repre- 
senting the colourless modiftcation by a nonquinonoid 
aind the coloured by a quinonoid formula. ^ 

I will now allude to a second reaction similar in^ its 
character to the formation of the acid compounds just 
referred to, and with which it appears to be closely 
connected. 

When a solution of a phenolic colouring matter such as 
quercetin or alizarin in boiling absolute alcohol is treated 
with a corresponding solution of potassium^ acetate, a 
coloured crystalline precipitate is almost immediately 
formed, which is the monopotassinm salt of the dyestuff. 
In the place of potassium acetate, salts of other mono basic 
acids may be employed, and alcoholic potash behaves 
similarly as long as water is practically absent. This 
remarkable reaction has, so far as potassium ^ acetate is 
concerned, been shown to be a general one in that all 
phenolic substances possessed of well - defined dyeing 
property give salts of this character. 

In those cases, however, where the tinctorial property is 
but moderate, a mono-substituted potassium salt is not 
always formed, the product being sometimes obtained as 
an addition compound of the colouring matter with the 
ficebite. 

On the other hand, substances are frequently formed 
which may be termed Hcmi-substituted salts, that is to say, 
salts which contain only half the metal which should be 
present, as in the ease ot daphneiin, which forms the salt, 
CjyUiiOglC ; but the most interesting compound of this claas 
is that obtained from gallacetophenonc, (Alizarine 

yellow C), which contains but one-third of the normal 
quantity of potassium. It has consequently been named 
potassium trigallacetophenenc, and has the formula 
C^lUjOijK. 

Treated in this way with potassium acetate, the chief 
members of the flavone group yield a well-defined scries 
of crystalline salts, which possess the property that, on 
boiling with water, they are decomposed with separation 
of the free colouring matter. On the other hand, dyes of 
the alizarin type give inouo-suhstUuted salts which can be 
digested with water without undergoing decomposition. 

Again referring to the fiavoue group, it is interesting to 
note that it is only those compounds which react with 
mineral acids which will yield these mooo-substituted suits. 
In other words, the acid and basic natures of the flavone 
derivatives, as expressed by these two reaclioD.s, are bo 
markedly similar in ench case as to suggest an intimate 
connection, and a likelihood that both, at least in the first 
instance, are due to the same cause. 

A^aiu, both suits and acid compounds of this group are 
readily decomposed by water ; and not ouly this, both are 
more highly coloured than the dyestuff from which they 
are derived. 

It is remarkable that in phenolic compounds of this 
class, which may contain two, three, four, or more hydroxyls, 
but one hydroxyl in each case reacts ; iu other words, merely 
a mono salt is formed. Attempts to locate this hydroxyl 
by treating the potassium salt with methylic iodide were 
unsuccessful as regards the flavone group, but successful 
as regards the anthraquinone series, lu this way, the 
mono-potassiam alizarine gives the meta methyl ether, 
indicating that the reactive hydroxyl occupies this position. 

To explain these results it has been suggested that the 
first product of the reaction is an oxonium derivative, the 
composition of which is represented as an addition com- 
jiound of the colouring matter with the acetate. For 
mstance, the alizarin derivative would be thus reptresented— 
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This eompoond ts, however, too an«ttWe foi* liolatloB# 
and almost immediot^y passes into the^ mono^potwimai' 
salt — 
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to which a quinonoid form is given. 

The reasons for this latter suggestion are, briefly, that 
the hydroxyl which takes part in this reaction is that one 
which is in the |mra position 4o one carbonyl group, and 
further that a most marked change in colour is to be 
observed between the red alizarine and its deep violet salt. 
A similar method of ^eprcs(^ntation can be usimI to explain 
the formation of the mono salts of all phenolic colouring 
mutters of known constitution. 

In all those colouring mutters which have been investi- 
gated and which contain but one carbonyl group, it is 
interesting to notice that their monopotassium salts olosely 
resemble in colour tlie shades yielded with the aluminium 
mordant. Again, if the dye containing two or more 
hydroxyl groups be dissolved iu potassium hydrate solution 
and a saturated salt thus formed, and which is usually 
assumed to contain two or more atoms of potassium, this 
does not differ in colour in any marked respect from the 
mouopotassium salt itself. It therefore appears probable 
that the salt formation which is represented by the dyeing 
process is primarily duo to one hydroxyl as regards the 
colour produced, the position of the remaining hydroxyl 
groups determining the readiness or otherwise with which 
the reaction occurs. 


In this respect one is able to truce an analogy between, 
for instance, luteolin and the triphenylmethane dyestuffi. 
p-rosaniline, as is well known, owes its strong colour to 
but ouo amido group, represented according to the quinonoid 
theory os an imido group, and to this the colour and the 
combination with the fibre is usually considered to bo 
effected. 
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On the other band, it is suggested that these colouring 
matters, for instance luteolin, dye by reason of the marked 
acidity of one hydroxyl, the remainder possessing but an 
auxoehromic effect. 

Returning now to the <|iieBtion of the variety of shade 
exhibited by the anthraquinone dyestuffs, it will be roodily 
noted that whereas in the flavone series but one quinonoid 
change can be represented as occurring at one time, in 
the anthraquinone group this is not the case ; alizarin itiglf 
is usually represented as an o-quinone. 
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tlint ii in the red condition, whereM in the form of its 
monopotassium salt the p-qninonoid form has been 

inggested— 
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and it is evident at a glance that both forms may be repre- 
sented ii occurring at the same time. On the other hand, 
the introduction of suitable hydroxyls would permit of the 

simnltaneous existence of two orthoquinonoid structures. 
As a further possibility, two ortho and one para form can 

similarly be represented — 
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It is accordingly suggested that the variety of shade met 
with among the alizarin group is due either to alteration in 
quinonoid Ibrm or to the possibility of two such arrange- 
ments existing in the compound at the same time. As an 
instance it might be considered that alizarin red is the 
ortho arrangement, whereas alizarin cyanine gives a 
Ih^uinonoid grouping, and it is interesting to observe that 
monopotassium alizarin and the aluminium compound of 
alizarin cyanine (as exhibited on the dj ed fabric) closely 
resemble one another in colour. 

In throwing out these suggested adaptations of the 
qoinonoid theory, 1 have purposely avoided any reference 
to the possibility of the occurrence of an ortho quinonoid 
grouping in the davone and allied series. In certain 
instances this can be very probably assumed to occur, but 
as these instances did not appear to me to have an intimate 
connection with the points discussed, a reference to them 
has been avoided. 


^otttngliam S>ftt(on. 


Meeting held at Nottingham^ on Monday^ 
March :toM, 1903. 


MR. L. ARCHBDTT IN THE CHAIR. 


THE ACTION OF DISTILLED WATER 
UPON LEAD. 

BY FRANK CLOWES, D,8c. 

An abstract of this paper has already appeared (this 
Journal, March 31, 1902, 421). 

Discussion. 

Prof. Kipfing said that in University College they were 
in the habit of showing bottles of vnitor in which lead had 
been immersed for several years. One bottle contained 
ordinary distilled water gpid the other boiled distilled water. 
It was the custom to show that boiled distilled water had no 
solvent action on lead, but that ordinary distilled water, which 
had not been subsequently boiled, had a very considerable 
solvent action. He did not know whether the experiment 


was at fault — whether there was some imparity in the watei 
which prevented the action, bat as far as his knowledg< 
went, and as far as the experiments went, he thought that 
I boiled distilled water had no action on lead which conld b( 
! detected by discoloration with SH,. The action of water oi 
i lead had been investigated by many chemists, but there 
seemed to be a very great difficulty in arriving at a defioite 
conclusion on the subject. This appeared to be due partlj 
to the difference in the lead employed (though the lead used 
by Dr. Clowes was doubtless of a high degree of purity) 
: the imparities in which might possibly give rise to tb( 
j brown coloration with hydrogen sulphide. 

{ Would Dr. Clowes explain the fact mentioned, that ii 
I white lead were suspended in water, and carbon dioxidi 
! passed through the solution, nothing, or a very small quantit^i 
only, dissolved, whereas if precipitated white lead, which 
j had substantially the same composition, were used, a larg* 
i (juautity of some lead compound passed into solution \ 
i'his seemed a very remarkable state of affairs. In 
' speaking of the inbibitive effect of substances, Dr. Clowes 
referred to sulphates and carbonates. There again there 
was very great uncertainty. To what was the inhibitivf 
effect of sulphate duo? It could hardly be due to the 
formation of lead sulphate, because this salt is sufficiently 
soluble in water. It was hard to explain, therefore, whj 
the solubility of the metal was diminished. It had also 
been stated that chlorides had an inhibitive effect. 

Dr. Clowes : We tried chlorides and did not find any 
1 inbibitive effects at all. 

Prof. Kipping said that chlorides were stated as having a 
, very pronounced inhibitive effect. It seemed to him that it 
i could not bo so, unless insoluble basic lead salts were 
I formed. lie also asked Dr. Clowes whether he had found it 
I impossible to get any water which would not act upon lead, 
j \vould it be possible, he asked, to saturate the water with 
hydrogen, boil it out, and then saturate it again ? It was 
j stated in text-books that pure water had no action on lead. 

Mr. S. F. Burfori) asked whether it was correct, as 
I stated in Davie’s Hygiene,” that lead pipes containing 



! lead pipes. He had been told of cases in which suction 
! pipes had been eaten through in eight months. 

! In testing water for action of lead, it was necessary to 
i remember that natural waters were tinted. In an experiment 
1 on the action of water on lead piping, he had found a 
i sample to require 0*7 c.c. of a standard lead solution when 
j distilled water was employed for comparison, but only 
j 0*2 c.c. was required to produce the same depth of colour 
I when the natural water was used for the check-test, 
j Dr. Caven observed that problems of this kind often 
I turned upon the question of impurity. The lead, as far as 
! Dr. Clowes was concerned, was practically pure. It was^ 

1 difficult to understand that the addition of anothtrr raetaV 
i made less lead dissolve. He would rather have thought it 
I would have caused an increase in the amount of lead 
j dissolved. Hydrogen sulphide was more sensitive in an 
I alkaline solution. 

1 The Chairman asked, in reference to the inhibitive action 
of sulphates, whether traces of free sulphuric acid did not 
increase the action of soft water on lead. He believed it 
wuB in connection with an epidemic of lead-poisoning which- 
occurred at Huddersfield some years ago there was some 
difference of opinion as to the cause, which was attributed 
, by some analysts to the presence in the water of free 
sulphuric acid. It had been suggested that waters which 
i had a tendency to act upon lead should be caused to pass 
j over flints. He should like Dr. Clow’es’s opinion of this 
suggestion, in view of his observation that the contact of 
! cold water with glass did not prevent its action upon lead. 

I Dr. Clowes, in reply to Prof. Kippiog's last question ' 
I said he had endeavoured to procure water which would not 
act on lead. Distilled water had been boiled in vacuo for 
a considerable time, and the steam above the water 
displaced by hydrogen ; he had also tried other means. He 
believed that a trace of oxygen remained in solution which 
could not be removed by any of the processes adopted.. 
The amonnt of oxygen remaini^ in solution was very 
minute (0*5 part per million). The most noteworthy fact,. 
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howerer, was that, after all the Tarioaa nethodi tried, the 
aame qnautitj of oxyc^n had remained in the water : this 
appear^ to indicate that a certain quantity remuned per< j 
manently in solution* He said he had not tried water j 
saturated with hydrogen, boiled, and again saturated. j 

Regarding the question whether the appreciable | 
coloration caused by H,S in the boiled water was due to i 
the trace of impurities in the lead, it appeared probable that 
the very minute traces of irou, tin, nickel, or copper would 
not pass into solution, since their hydroxides were insoluble, 
whilst the lead hydroxide was soluble in water. 

With regard to load carbonate, the normal carbonate 
could be obtained, according to Watts' Dictionary, by 
adding cold solution of sodium carbonate to cold lead salt 
eolations. The marked ditFerenoe in behaviour of the lead 
carbonates towards solutions of carbonic acid appeared to bo 
due to the absence of hydroxide in different de^ees. 

The lead carbonates containing much hydroxide were not 
dissolved, while others were. He had no personal 
experience of the effect of alloying lead with tin to 
prevent the action of water upon the lend. It appeared 
possible that tin, if added in due proportion, might produce 
an alloy which would behave quite differently from lead 
itself when subjected to contact with water. Several 
chemists had written to him mentioning that lead in contact 
with some of the Scotch waters underwent remarkable 
{Mtting. Holes quickly appeared and perforated the plates, 
in his experiments he had worked with the purest commercial 
sheet lead and distilled water obtainable, and had obtained 
no such effect. In regard to the action of cold water on 
tlint at Shedield, the practice, he believed, was to allow the 
cold water supply to flow through large beds of dint, but 
they mixed the dints with chalk. They found that this 
considerably reduced the action of the water on the lead 
surfaces. It appeared that dint produced silicate, in 
presence of calcium carbonate in solution in the water. 

In rainy weather following a dry season, the peat acids 
would appear in the water in some quantity. These acids 
were apparently the cause of the mischief at Shelfield. 
Dr. Houston had shown that the presence of certain 
bacilli in the peat led to the production of organic acids 
which dissolved the lead oxide. In conclusion, Dr. Clowes 
acknowledged the valuable assistance famished by an old 
Nottingham student, Mr. K, T. Shelbourne. 


Meeting held at Leicester, on Wednesday ^ 
April 29th, 1903. 


MU. L. 1R(MBUTT in the OHAIB. 


A HIDDEN SOURCE OF DANGER IN SULPHATE 
OF AMMONIA SATURATORS. 

BY r. J. R. CARULLA. 

Before proceeding with the subject of this paper it may 
be of use to describe a common form of sulphate of 
ammonia saturator. 

Fig. 1 represents a saturator, which consists of a leaden 
bath covered in to form a chamber to serve as a reservoir 
for the gases produced in the process, and which are led 
away as fast as they are made by a pipe, B, usually placed 
vertically, but shown horizontal in the figure for the sake of 
clearness. 

The ammonia-laden steam from the still rushes through 
the pijw A into the satnrafor, and issuing through the small 
holes in the foot of the pipe meets with suTphurio acid 
in the bath, when the ammonia should be completely 
absorbed, the gases evolved — mainly sulphuretted hydrogen 
and carbon dioxide— passing forward through B, to be 
variously dealt with, according to the circumstances of each 
works. The sulphate of ammonia collects in the bath and 
ts fished out at intervals through the opening at C. 

Variations in the level of the acid liquor m the. bath are 
of regular occurrence, and can be observed in the fishing 
well C. Assuming the level to be 1 ft. 9 ins. from the 
bottom of the fishing well in the case now eonsidcredi the 


liquid rises as the ** salting ** proceeds, and is at its highest 
level some 4 ins. higher when ready fbr a ** fishing ” to be 
taken out. 

Under every conceivable occasional difficulty and dis- 
arrangement of a Davis's ooluron-still during a period oi y 
nearly IS years the liquor in the saturator had always' 
behaved in the manner described, until a few weeks figo, 
when it suddenly came out of the fishing well with such 
violent suddenness as to almost amount to explosion. 


Fig. 1, 
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Such an occurrence was not to be ignored, and its 
recurrence must be prevented. A very serious accident 
might have resulted had any man been close to the 
apparatus. 

The first investigations led to nothing that could give a 
clue to the cause of lliis overflow. All the gas-outlet pipes 
leading from B were found clear and open, but probably 
excessive pressure of the gases within the saturator chambw 
was the immediate cause of the i>henomeuon, however the 
pressure might have originated. It was only necessary for 
this to rise to 0*3 of a lb. per square inch for the liquor to 
reach the brim, and anything above that would make it 
overflow. The employment of a safety valve was the obvious 
remedy, and one (Fig. 2) was placeii on the satun^r. 
This temporary valve was made from a circular piece 
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of thin lead haring a rim burnt all round it to keep 
in a rubber washer which formed a tight joint with the 
edge of a 4 -in. diameter opening made in the crown of the 
saturator chamber. Three wings were easily burnt on to 
the under side of the leaden disc to keep the valve in p]aee» 
and a spindle in the centre was a convenient means for 
holding a number of thin dites of small diameter to obtain 
tbe necessary weight. It will be seen that as a 4-in. 
diameter area is 12*56 square inches, the weight of the valve 
bad to be 3*77 lb. in order to counterbalance a pressure Of 
^ 0*8 of a lb. iu tbe saturator chamber. 

Farther investigation revealed the fact that the feed of 
^ liquor to the still previous to tbe accident had been 
increased to an unusual extent, and the li^or at the same 
.time happened to be stronger than nsual. There coold nolr 
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be BO^dbnbt that ekceiiflve pr«8iurafQ (be latiirator ohatnbe^ 
CKhied'by too largo a fted ifft0 the true explaiistioo,'bat 
there seemed to be some diffiealty in wholly reconctting the 
obitrvfttrons of the attendant with this cause. Mr. K. M. 
FleteheT) the alkali Works inspector, considered that when 
the gas pressure within the saturator chamber had so 
depressed the lerel of the liquor in the bath as to lay bate' 
any of the boles in the foot of pipe A, the pressure of the 
unabsorbed ammonia and steam would be so great as to 
violently force out the liquor from the bath through the 
fishing well in the manner that had been observed. 

A safety valve is a real protection to a saturator, without 
whi^h none should be allowed to work, if immunity from 
this unlikely, but possible accident, is desired. 


Jtrottisl) JfeMti'on* 


Meeting held at Glasgow, on Tuesday, 
April 2M, 1903. 


MR. 13 . J. rLWFAIR IN THE CHAIR. 

THK CARBONACEOUS MATTER OF ANIMAL 
CHARCOAL. 

BY T. L. PATTERSON, F.I.C., F.C.B. 

Introductory . — Animal charcoal is the final product of 
the destructive distillation of bones. Care is taken in its 
manufacture not to raise the temperature above a moilerate 
red heat, otherwise the ’earthy constituents would bo 
partially fused or fritted, with more or less destruction of 
Its porosity and reduction of its valuable decolorivsing 
property. On the other hand the temperature must be 
nigh enough and long enough maintained, to sufiieiently 
carbonise the bones and drive off the volatile products, 
which consist of hydrocarbon gases, water containing 
ai^pnia, cyanides, &e., and a tarry oil containing volatile 
organic bases and hydrocarbons. 

The so-called carbon is the chief constituent of animal 
charcoal on which its decolorising power depends ; but 
the qaineral or earthy constituents are almost equally 
important, for they not only assist in absorbing earthy 
Bttlts, they form a porous framework on which the active 
constituent is deposited and give the whole a hardness 
which makes it easily handled and reburned with little loss 
of carbonaceous matter. The carben in animal charcoal is 
not pure carbon, but consists of a series of complex organic 
bodies containing a large percentage of nitrogen. The char- 
coal from wood is much purer carbon than that from bones, 
but it has little or no deccdori.sing power and contains little 
or no nitrogen. Hence it has long been considered 
essential that charcoal for decolorising purposes should 
be nitrogenous. The combination in which nitrogen exists 
in animal charcoal has not hitherto been investigated. One 
of the objects of this inquiry was an examination of this 
Bubjeot 

In a note to the Chemical News (1873, 27, lll)» I made 
the statement that ** Animal charcoal when new and of good 
^ality^contains abont 4*5 per cent, of organic matter^ A 
ittall portion- is soluble in water, the greater part is soluble 
•kk Bcid) and the remainder is insoluble in either menstruum. 
•When oharboal is ignited the loss of weight is equal to 
the'- carbon oiganio matter water/* This statement 
>t6qitires some modification, it was controverted at the time 
rbjrsomechemista who would not believe that bones which 
hbd beeu^ submitted to a red heat fora lengthened period 
!«e0nld contain any oiganic'inatter. But its presence, which 
%ra« known b^ore » now generally admitted. It was my 
intention to return to infajeet and study inoreolosl)^ 
‘hMis which oharcoid undergoes on ignitioti^ but 
qironitkftiuoes prevented me doing so ; until now. . When it. 
as lemeinhered that honfft are never eosnpletely oarbeoised’ 
and' are still giving off i^ttirvapbursiwhen raked 


the retorts intoair^tlghtrecfivew, the existence ef more or 
less organic matter in- the finished charcoal is iiiot to be 
wonde^ at ^ 

Its presence is easily demonstrated by dropping a samU 
portion Of charcoal into concentrated sulphuno acid in a test 
tube. The acid assumes a more or less brown colour in 
proportion to the organic matter present, good new charcoal 
giving a dark brown colour, whilst spent charcoal gives little 
or none. The colour is not due to the destructive action of 
the acid on the organic matter, as is the case when many 
organic substances are digested with sulphuric acid. I am 
of the opinion that the brown organic matter exists in the • 
charcoal as such, and gives the charcoal itself a more or 
less brownish black colour in proportion to the quantity 
present. It is partially solnble in cold sulphuric acid 
without decomposition and the portion dissolved maybe 
completely recovered by precipitation with water. I have 
taken advantage of this reaction to separate a portion of 
the organic matter insoluble in hydrochloric acid. 

When animal charcoal is heated it loses weight, and it 
continues to lose weight when heated up to 300® C. and 
over, without visibly suffering oxidation or decomposition. 
Chemists differ in opinion regarding this loss. Some hold 
that it is due to moisture not expelled at the temperature 
of the water oven and have recorded experiments in 
support of this contention. The late Dr. Wallace, who 
was an authority on charcoal, from experiments recorded 
in the sugar cane (1869, 1, 115) arrived at the conclusion 
that it is necessary to dry new charcoal at a temperature 
of 3.50® F. — about 160® C. — for 10 minutes to drive off 
all the water. Wilson (Chem. News, 1873, 27, 225) 
heated animal charcoal to 500"' F. — about 260® C. — and 
recorded the loss as water. On the other hand many 
chemists consider these temperatures too high and estimate- 
water at lower temperatures. The opinion, however, is 
general that a greater heat than lOo® C. is necessary to 
expel the water from new charcoal, but no temperature has 
! been fixed for this purpose and consequently we have the 
j water estimations recorded at various temperatures over 
I 100® C. I agree with the opinion that moisture or 
1 uncombined water is not completely eliminated at 100® C., 

I but I Inive always adhered to this temperature, or rather to 
j the temperature of the water oven, which is only 95® C. or 
96° (’. One reason for this is because of the difficulty 
I of fixing a temperature over 100° C. when hygroscopic 
I water ceases to be given off and organic bodies begin to be 
broken up. Another is because the carbonaceous residue 
: from hydrochloric acid is always dried and weighed at 
i 100® C., although, like charcoal itself, all the water is not 
I completely expelled at that temperature. By drying 
! charcoal at temperatures over 100® C. and carbonaceous 
' matter at 100° C. only, the organic matter soluble in 
I hydrochloric acid, which is a difference quantity, is 
; returned too low. Decomposition of the organic bodies > 
takes place at comparatively low temperatures, and water 
is one of the products, as I shall have occasion to point 
out later, hence water determinations made at temperatures 
considerably over 100° C. will record such water as well 
as mere moisture. 

Loss of Carbonic Acid in Igniting Charcoai. — The 
problem which I set myself to investigate is this — apart 
Irem water lost in the water-oven, of what does the- 
portion burned off consist P 1 have said, in the statement ^ 
above referred to, that it consisted of a little organic 
matter soluble in water, a much larger portion soluble in 
hydrochloric acid and carbon plus tbe reinaining organic ^ 
matter insoluble in either menstruum. This statement 
requires to be considerably modified, «o far as the portion 
soluble in hydrochloric acid is concerned. I now find 
that the greater portion -is insoluble- in hydrochlotio acid 
and closely united with the carbon, and that the loss on 
ignition, apart from carbonaceous matter, which has hitherto 
been set down as soluble otganio mattery is chiefiy ear*-' 
bonio acid liberated from > She ash iir the procesa'^ot 
ignition, with ' {ferhaps* littie*' water not recovered Bli 
RIO® O. it^was onljf iu tke^dnurso of tiUet investigatibD 
, ti»S<l«7BUSpcofed th«' lose of eatbonie' acid on^igmlhm;* 
j Tbe iieasou' why it hto^ becn overlooked hdthetio'^^kM 
because the oarbohate of ' lime in ekarcoal -is' ^ elwfiyei 



SOOTWBH SEOnOK. 


609 ^ 


Hagrao^tMa 




touUted fTom the weight or volume of cerbonio add 
lerMed f^tti the uabiinied eharooat When carbonio 
Jid is'iU the eame time dotertnUiod in *tilie''a8b the loeeie 
fvealeid/ ^ 

The lost of carbonic acid is due to the decomposition of 
irbobate of lime by the phosphate of lime In the presence 
? carbon; no lime is set free. In the andytes I have 
lade, to be considered shortly, the ashes, in every case 
Tier Weighing, were treated with carbonate of ammonia to 
irbonate any free lime, slightly ignited and again weighed, 
he weight remained constant except in two or three 
I8C8, where it was only increased by 0*2 mgriu. The 
bosphate of lime in charcoal combines easily with the lime - 
I the carbonate of lime at a low red heat to form a more 
ssic phosphate than tri-basic phosphate, which is only 
scomposed by the stronger acids. As charcoal becomes 
Id with use the carbonate of lime disappears. This lo«s 
18 been explained by assuming that the organic acids in 
re sugar liipior passed over it were neutralised by the 
irbonate of. lime. As a matter of fact, very little 
mate of lime is removed in this way, the organic acids 
ot being powerful enough to decompose it, except ^ in the 
eak liquors when washing oflT. The repeated burnings to 
hich the charcoal is exposed in the process of revivification 
responsible for this gradual decomposition of carbonate 
f lime with formation of basic phosphate. So that charcoal 
hich contained when new 6 to 8 per cent, of carbonate of 
me, may not contain more than per cent, when spent, 
ut the phosphoric acid is in combination with nearly as much 
me as tho carbonate of lime and phospliato of lime together, 
mtained when it was new. This is a subject which 1 
ivestigated many years ago. It was very fully discussed 
y Frazer Smith in a paper communicated to the Chemical 
lews (Vol. 33, p. 100, 187G), to which those interested in 
le subject may be referred^ My present experiments show 
lat the mere ignition of charcoal to burn off carbonaceous 
latter, determines the same decomposition of carbonate of 
me as is only brought about in the refinery in the course 
E two or three years* reburning. . In the analyses recorded 
ow it will be observed that as much as 3 per cent, of 
srbonie acid is liberated in the process of igniting new 
barcoal over a Bunsen lamp. Doubtless the carbonaceous 
latter assists by reducing the carbonic acid to carbonic 
xide. Hence tho organic matter soluble in hydrochloric 
cid, which 1 have hitherto supposed to exist in new 
barcoal, will be reduced by this amount. 

Separation and JEstinuition of Organic Matter,-^! have 
lid that a portion of the organic matter insoluble in hydro- 
hloric add is soluble in sulphuric acid, from which it may 
e recovered. The separation is carried out in tho follow- 
ig manner : The carbonateous matter + organic matter 
nd sand, from about 1 grm. of charcoal, which remains on 
tared filter after treatment with hydrochloric acid and 
'ashing, is dried and weighed. As much as cun be easily 
amoved from the filter is transferred to a small dry beaker, 
'be filter and adhering carbonaceous matter are dried and 
gain weighed. The carbonaceous matter in the beaker is I 
overed with about 10 c.c. of concentrated sulphuric acid, 
tirred and set aside ^vith occasional stirring. When the 
arbonacous matter is dry, no heat is developed and no I 
ecomposition takes place. After a couple of hours, when ‘ 
be acid has taken up all that it will dissolve, tho contents 
f the beaker are poured on a dry asbestos ^tcr, and the 
cid sacked through with the pump. The beaker is rinsed 
rith a few cubic centimetres of sulphuric scid, and added 
the cafbonaceons matter on the filter ; when that is sucked 
hrongb the separation is completed bpr washing, first with 
fhw cubic centimetres of sulphuric acid, and fin^y with a 
reaker acid of 1 *750 sp. gr^, until the acid comes throogh 
olourlcss. The carbonaceoos matter on the filter is 
etttved for farther treatment. 

The sulphuric acid filtrate, wbioh hat a dedp brown 
olour in pn^rtion to the organic matter dtssoWed, is now 
^to a large volume of water, aliojat times 

be volume of the filtrate, and the add residue in the 
waidied ip with wmier.- On stirring*' and 
some honre or -over^nigiit^iieifiy <ti^ wikUienf: the 
iotdos‘ to'tWmtmii atn deM;lifibit|i^ 
nmt pnidpitate, 'which cati he colUeted on a tiitid hitOr 


washed with boiling water, dried, and weighed. A verv 
small quantity remained dissolved in the acid which ' 

is not separateil by neutrsUsing tbe acid, but it can be . 
completely recovered bypassing tbe dilate filtrate thiongii < 
the carbonaoeou .1 matter from which it was sepamted,/or>v 
through a separate weighed portion of carbonaoeuus matter 
and its weight ascertained direotly, after the carbonaoeoas 
matter hu been washed and dried on a tan'd filter. Tha i 
organic matter is very gelatinous, and filters with difficulty, 
even with the pump. But it need not be direotly estimated, 
since its weight can be ascertainetl from the difference in 
weight of the carbonaceous matter before and after separa- 
tion. Only one or two direct estimations were made, to 
make sure that iUo organic matter thus recovered accounted 
for tho loss iu weight (»f the carbonaceous matter treated 
with buiphuric acid It will be seen that this was the case 
from the analysis of tlie carbonaceous mutter insoluble in 
hydrochloric acid which is given below. 

lleturning to the residue on tbe filter, the acid-washed 
carbonaceous rnattcM , asbestos and grid are transferred to a 
large beaker, ami the funnel washed into it with water* 
The grid is lifted out and tbe asbestos and adhering car- 
bonaceous matter washed off with water. I'he beaker is 
half-filled with hot watm-, which is theu boiled and allowed 
to settle, the liquid decanted througli a tared filter, and the 
residue similarly treated five or six times, with boiling in 
each case before decantation, since very careful washing is 
necessary to completely free the asbestos from sulphuric 
aciil. When tlioroughly n'ashed it is dried in the water oven 
and weighed. The filter and its contents arc then ignited 
and weighed again. Tbe loss on ignition after making 
corrections for the asbestos, sand, and the portion adhering 
to tbe first filter is carbonaceous matter. The difference 
between the carbonaceous matter thus found and the car- 
buuacoous matter + organic matter weighed on the first 
filter corrected for the satnl, which has been estimate<l in 
another portion of the charcoal, gives the orgauic matter 
soluble in sulphuric acid. 

The filter for the acid separation is best made by forming 
a mat of asbestos on the surface of a small porcelain grid 
supported in ti small funnel. Asbestos suspended in water, 
which has been previously w'ashed and cut into short 
lengths, is poured on to the grid until it is evenly covered, 
ana tiie water filters through clear, when it is dried in thf 
water oven. Home little experience is required in making 
those filters, for if the mat be too thick filtration is very 
slow; if not thick enough the filter is easily burst. Since 
asbestos contains water of crystallisation, and even ignited 
asbestos when moistened docs not give up all its water at 
100*^ C., a factor has to be found by which the weight of 
the ignited asbestos is increased to give its weight at 
lUO® C. A portion of tho asbestos used to make the filters 
is dried at 100^ C. and weighed. It is then ignited and 
1 weighed again. The former weight divided by the latter 
i gives the factor. As two portions of asbestos are not by 
any means uniform in the loss they sustain on ignition, 
slight inaccuracies may occur iu the corrections for this 
substance, but the results may be taken as quite sufficiently 
accurate for all practical purposes. 

The organic matter separated by sulphuric acid is only 
a portion of that contained in the carbonaceous residue 
from hydrochloric acid. I am inclined to believe that a: 
much larger portion remains undissolved. As evidence of the 
non-elementary nature of this residue, I may say that a 
further quantity of organic matter may be separated bv , 
digesting tbe portion insoluble in cold sulphuric acid, with 
sulphuric acid heated to 100** C. in the water«bath for ao 
hour or two. Nordhausen acid also dissolves organic mattet 
from the same residue without apparent decomposition, from 
which it can afterwards be separated by filtration through 
asbestos, dilating tbe filtrate with sulphuric acid and pourinig .' 
the mixture into water. 

When this same residue, from which qll the otgaibih; 

I maB^r soluble in cold sulphuric acid has been aepan^edj^^ 
tia heated to bpUing with sulphuric acid fo|r a few mlaoleti,' 
oootod .aud filtered, another portion of organic 
separated. When the acid filtrate . is throws into^watdf 
brown preeiidtJite falls out as before. Thia ei^pterimei^^ > 
I in^eated a tihird rime with the carbonhAepuiTcsidiki 
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from the boiliog salpbniic aeid with tbe same reBult. The 
only difference between these two portions of organic 
matter and the ffnt is that the precipitate is somewhat 
darker, denser, and settles more easily, and that in the 
order in which the experiments were made. I did not pursue 
the inquiry further in this direction, but have no doubt that 
other boilings would hare dissolved more of the organic 
matter, and as sulphurous acid was liberated from the boiling 
acid on each occasion, and other signs of decomposition were 
evident, 1 did not consider it worth determining the amount 
of organic matter separated in relation to the carbonaceous 
matter. 

Colour-absorbing Property of the Organic Matter , — 
The observation that the supernatant acid liquid in the 
two last experiments was colourless when the precipitate 
settled gave rise to the suspicion that the brown organic 
ipatter might be able to absorb colouring matters from 
solution, and that it might really be part of the active 
constituent of the carbonaceous matter. To put this 
supposition to the te^t, the supernatant liquid was poured 
off, and the residue from each, together with the brown 
organic matter, transferred to a 100 c.e. flask. 1 c.c. of a 
standard caramel solution was added, and each flask made 
up to the mark with water and transferred lo a bottle for 
observation. At the same time 1 c.o. of standard caramel 
solution was made up to K'O c.c. with water and traus* 
ferred to another bottle. After a tew days, when the 
organic matter had completely settled, the solutions were 
filtered, and the colours compared with that of the standard 
•olutioD. ITie menu of two closely-agreeing experiments 
gave 33*8 per cent, of colour absorbed by the organic 
matter separated by the first boiling with sulphuric acid, 
and 42' 4 per cent, for the organic matter separated by tho 
second boiling; and the amount of the organic matter 
filtered and weighed on a tared filter was 0* 011)8 grm. for 
the first and 0*010 grm. for the second. Thus the organic 
matters are shown to be decolorisers, and the second 
portion, which was the most difficultly soluble in sulphuric 
acid, a better decoloriser than the first in the proportion 
of 2 *52 to 1. Compared with good charcoal, 1 grm. of which 
will absorb the colour from 1*048 , c.c. of the standard 
caramel solution employed, the first portion of organic 
matter was 16*03 times better, and the second portion 40*46 
times better, as a decoloriser. 

Having found that the organic bodies separated by 
boiling sulphuric acid are capable of decolorising a caramel 
solution, it became necessary to ascertain whether tho body 
separated by cold sulphuric acid possessed the same pro- 
perty. Without detailing the experiment, which was 
carried out like the others, I may say that 1 grm. of this 
organic body was found to be capable of absorbing tho 
colour from 17*43 c.c. of caramel solution, which makes 
it 16*63 times better as a decoloriser than good charcoal. 
The result is practically the same as that for the first 
portion separated by boiling sulphuric acid. A similar 
experiment was at the same time made with the dried 
organic body separated by cold sulphuric acid, which 1 
assume to be in the same condition as it exists in animal 
charcoal. 0*0592 grm. of a ground portion was shaken 
up with the caramel solution employed in the other experi- 
ments; after filtering and ccinpariog the filtiate with the 
standard, it was found to have absorbed colour in the 
proportion of 0*903 to 1 of standaid charcoal. That is to 
say, it is not quite equal to staml&rd charcoal in decolorising 
power. I did not try dried portions of the bodies separated 
with boiling sulphuric acid, hut 1 have no reason to believe 
that they will show a materially different result. That this 
should be the case is net surprising, since we know that 
the bodies soluble in sulphuric acid are not so highly 
carbonised as those which are insoluble ; but when dry 
these bodies may not be in the same condition as they 
existed in the original charcoal, although 1 have assumed 
that they are, because when a dried portion is redissoived 
in sulphuric acid, and again precipitated with water, the 
small portion which remains in solution has a reddish 
colour, whereas it is ytU&w on the first solution and pre- 
cipitation. The property which the precipitated bodies 
possess of abioibing so easily the colour firom a caramel 
solution, as compared with the same body in the dry 
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condition, most be largely a physioo-cbemieal one. They 
are extremely finely divided, very gelatinous, and in loose 
combination with many times their weight of water, so 
that when brought into intimate contact with coloring 
matter they absorb it very much as gelatinous alumina 
absorbs colour from solution to form a lake. The experi- 
ments just detailed were carried out on very small portions 
of the bodies, but they are sufficient to indicate that we 
are dealing with constituent parts of the carbonaceous 
matter. 

Preparation of the Organic Body^ its Properties and 
Analysis. — In order to study more completely this brown 
organic body, a large portion of charcoal dust was treated 
with hydrochloric acid, washed by decantation, and 
thoroughly dried. The following figures were obtained on 
analysis : — 


Carbon sceous matter . . . 

87*82 Containing nitrogen. . 

7*80 

Organic body soluble in 
Ha804. 

Sand 

6*00 

0*74 

6*00 

• • 


99*82 

8*64 

Total nitrogen directly estimated 

8*65 


By calculating off the sand we get the composition of the 
carbonaceous matter insoluble m hydrochloric acid, as 
follows : — 


Oarlw>napeous matter .. . * 44 1 Containing nitrogen.. 8*30 

Organic body 6*38 „ „ . 0*79 

I 99*82 9*09 

Nitrogen direct | 9*21 

The dried carbonaceous residue from the hydrochloric 
acid treatment was further digested with cold sulphuric 
acid to separate the organic matter. The acid filtrate was 
poured into water, and the precipitated organic matter 
washed by decantation, and finally collected on a filter, 
scraped into a porcelain basin and dried. The operation is 

I tedious, but I finally obtained 2 to 3 grms. of the organic 
body. In the process of washing to obtain the pure body 
it was noiiced that after five washings by decantation the 
precipitate would not settle, hut remained in suspension or 
in colloidal solution in the next washing water and 
sulphuric acid bad to he added to throw it down again. 
Washing with water on the filter does not dissolve the 
precipitate when the acid is removed, although it carries it 
through mechanically if stirred up in doing so ; but the 
organic matter separated by sulphuric acid at 100® C. ^oes 

i freely into colloidal solution on the filter as the acid ^ 

I washed out and separates again after long standing. 

I Tn tho dry condition the organic body presents a homy 
appearance with conchoidal fracture. Heated in a test 
tube it chars very easily, giving off whitish yellow vapours 
with a strong smell of burnt hones. Thrown into water 
it does not again assume the hydrated condition. It is 
insoluble in water, cold or hot ; and insoluble in alcohol, 
ether, benzine, and chloroform. It dissolves freely in 
sulphuric acid, from which it is thrown down by water in 
the gelatinous condition, hat the aeid solution has a 
reddish colour, not yellow like the dilute acid filtrate from 
the first sulphuric acid separation, which indicates some 
slight change due to the treatment. Concentrated hydro- 
chloric acid dissolves the hydrated body in the cold to a 
brown solution. Boiling makes little difference. Dilution 
with water throws it down again, from which a filtrate is 
obtained with a very slight yellow colour. Boiled with 
concentrated nitric acid, free from nitrous acid, the body 
dissolves with liberation of a little nitrous acid, to a brown 
solution. On dilution with water a portion of the 
substance precipitates, leaving the solution yellow. The 
addition of ammonia does not increase the colour of the 
filtrate, as it would if proteids were present. Neither does 
MiUon's test gives any reaction for these bodies. Glacial 
acetic and citric acids have very little action. Tannin 
does not produce any precipitate in the colloidal solution 
referred to above, but aluminium, iron, copper, mercury, 
and magnesium salts do. They do not precipitate the 



dilate »nlphttrio ««M iolntion. parbapi beoauM m little 
aibetance la preeent. Strong ammonte disaolre* the hydrate 
freely and dilation does not precipitate it, but it falU out 
nartuOly on heatinir, leaving a yellow solution which de- 
p^ta a few yellow needle-like cryetaU when evaporat^ 
to drynoes. This reaction points to the body having me 
properties of an acid in very dilute solution, whilst it has 
those of a base in the origin^ charcoal. i • 

The dried organic body is only very slightly soluble m 
strong ammonia, but ammonia does not separate any of it 
from the carbonaceous residue of charcoal. It is insoluble 
in soda solution. It neither contains sulphur nor ash. A 
50 per cent, solution of sugar shaken with the dried 
organic body dissolves u very little to a brownish colour 
which remains bn>wni8h when dilated. 

The following results were obtained on analysis of the 
organic body -I. 0*2202 grm. gave 0*5217 grni. CO.j and 
0*0861 grm. ILO. II. 0*2024 grm. gave 0*4738 grm. CO3 
and 0*0797 grm. lIjO; and by the KjeUahl process : — 
I. 0*5262 grm. gave NH;* « 4*485 c.c. normal ILSO4 
solution. II. 0*4866 grm. gave NH3 «* 4*160 c.c. normal 
U2SO4 solution. Worked out, these figures give the 
folloiving percentages : — 


Cartion.... 
Hy lirogen. 
Nvtrogun.. 
Oxygen . . . 


Exocrimont. 1 




Ox Bono 

I- 

II. 

Cartilage. 

02*90 

03 “20 

49*81 

4* ‘23 

4*37 

7*14 

11*98 1 

11*97 

17 -32 

‘20*89 1 

20*40 

i 25*07 

1 100‘00 j 

100*00 

j S>9*94 


over was collected in a receiver for exonunatiem. It was 
alkaline to litmus, and a bubble or two of carbonic acid was 
liberated on the addition of a drop of hydrochloric acid. 
Evaporated to dryness it left a faintly yellow-coloured 
residue of chloride of ammonium. A thermometer was now 
inserted, and the flask and its contents heated with a bunsen 
flame successively to, and maintained for 15 minutes at, 
temperatures of 150^^ C., 20i)“ C., 250® C., ami 300® C. In 
each case there was a watery distillate which had an 
uminoniaeal smell, turned litmus paper blue, and with the 
exception of the portion recovered at 1.50® C., effervesced 
strongly on the addition of hydrochloric acid. The distillate 
at 150® C. effervesced very slightly. All the acidified dis- 
tillates left a yellowish residue of chloride of ammonium on 
evaporation. 

The actual loss at these temperatures was the object of 
the next experiment. Weighed portions of two now char- 
coals, II. and III., stock charcoal which had b^n in use 
eight weeks, VI., spent charcoal, VIll., and portions of the 
carbonaceous residue from hydrochloric acid and from sul- 
phuric acid, were heated for an hour in an air-bath fitted 
with a regulator to the temperatures of 150® C., 200® C., 
2.50® C., and 300® C., and the loss of weight occurring 
between these temperatures recorded. All were dried at 
100® C. 


These results correspond with the erapiral formula 
C3slIaoN4C\. The decomposition and oxidation products 
have not yet been studied, lint since we know the body 
itself to be a decomposition product of bone cartilage, I 
have put alongside an analysis of the latter by Fr^*my 
(Watts’s Dictionary, Vol. 1, p. 620), for comparison. It 
is apparent from this analy.'is that decomposition has not 
proceeded far, or at any rate so far as we might expect, when 
we recollect that the bones must have been submitted to a 
red heat for at least 12 hours in reducing them to charcoal. 
The large percentage of oxygen, which with its equivalent 
of hydrogen form the eleraimts of 23 per cent, of water, 
might lead us to infer that this substance is a product of 
the action of the sulphuric acid on the carbonaceous matter, 
or that it is due to the organic body holding added water 
so tenaciously that a temperature of 100° C. is incapable of 
drying it. Had the action been the result of oxidation or 
hydrolysis the weight of the organic body would have been 
considerably increased, and the analysis of the carbonaceous 
residue from hydrochloric ;icid, given above, would have 
shown this. Hut the three constituents of that residue were 
estimated directly, and they total rather under 100. We 
have seen that no heat is developed and no gas liberated 
when this residue is treated with sulphuric acid, as would 
have been the case had the acid acted chemically on it, and 
had it contained uncombined water. Much heat is liberated 
when the residue is not dry from the combination of the 
acid with the water present. The action seems to be a 
simple case of dissolution on the part of the acid. We 
must, therefore, conclude that the oxygen is a constituent 
element of the organic body, and that it exists in the 
charcoal itself, as it does in the bone cartilage. 1 am not 
aware that oxygen has previously been observed as a con- 
stituent of charcoal, but its presence accounts for the fact 
that at all temperatures up to 300® C. water can be driven off. 

Discussion of the Loss which Charcoal and Carbonaceous 
Matter sustain on Healing, — The following ex:periment 
may be cited as evidence of this, and of the decomposition 
which goes on when chat coal is heated at high temperatures. 
A quantity of Eo. 1 charcoal— about 22 grms. — was intro- 
duced into a small flask with side tube, the bulb of which 
was just filled. The conionti were then submitted to dry 
distillation, by suspending the flask in a water-bath and 
lieating to lOO® C. for 10 hours. The water which distilled 


— 

1 

II. 111. 

! 

VI. 

Vlll. 

HCl 

llosiduo. 

HiSO* 

desidue. 

100®— 150® 0 

100® -200® C 

•20U®— 250® C 

*250®- -300® C 

r05 0‘97 
0*64 ; 0*61 
1*17 1 0*91 
1*44 ' 1*15 

Losses i>or V 
0*72 1 0*10 
0*41 ' 0*(K) 
0*82 0*10 
1*10 } 0*08 

out. 

1*23 

0*38 

1*9*2 

3*17 

l*0e 

0*67 

1*58 

3*01 

Total 100® -300® 0. 
Total separated 
organic matter. 

4*20 j 3*54 
4*11 j 3*35 

3*05 

1*35 

0*28 

0*02 

6*70 

6*00 

6*88 


The experiment shows that carbonaceous matter as well 
as charcoal suffers loss at all temperatures over 100® C. up 
to 300® C., and that the total loss bears some' proportion to 
the amount of organic matter which the sample contains. 
No. VIII., with 0*02 percent, of soluble organic matter, 
only loses 0*28 per cent, of its weight at 800® C., whilst 
No. II., with 4*11 per cent, soluble organic matter, loswi 
4*20 per cent. The carbonaceous matter insoluble in 
sulphuric acid, which contains no soluble organic matter, 
lo.ses rather more than does the portion insoluble in hydro- 
chloric acid, which points to the large quantity of organic 
bodies which it must still contain in the insoluble condition. 
The portion insoluble in hydrochloric acid, containing 
6 *00 per cent, of the organic body soluble in sulphuric acid, 
lost 6 * 70 per cent, at the high temperature. As it seemed 
instructive to ascertain which constituent suffered the loss, 
the residue from this portion was submitted to analysis. 
The following is the result with the analysis of the same 
carbonaceous matter before heating to 100® C., placed 
alongside, for comparison 


Before 

After 

Heating. | 

Heating. 


6*69 

87*82 

89*60 

0 00 

0*84 

6*00 

6*00 

00*82 

102*40 


Loss between 100® C. and 300® (’. . 

Carbonaceous matter 

Ori^aiiic matter soluble in 11*80* 
Sand 


It will be noticed that the sum of the constituents of the 
heated portion total about 2^ per cent, over 100. Thil is 
due to the retention of water by the carbonaceous matter, 
a pcculiarit)' which we will return to presently. Meantime 
observe the change which has taken place in the composition 
of the carbonaceous matter on heating to 300^ C. Nearly the 
whole of the organic, matter soluble in sulphuric acid hat 
disappeared. The dry distillation experiment proves that 
water, carbonate of ammonia, and a little organic matter 
are given off at all temperatures over 150® C., and water, 
ammonia, and organic matter at lower temperatures. The 
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NUtiltf of both experhnents aro evide&cos of decomposition 
Ebd pitfbMy of oxidation. But oxidation of the more highly 
cafboniged portions of *the earbomtceoas matter docs 
takh place at these temperatures, Since No. VIII. which 
contains so little soluble organic matter loses practically 
no weight. The action seems to be confined to that portion 
of the carbonaceous matter which is soluble, or partially 
soluble, in sulphuric acid — that is to say, to the portions 
which are less highly carbouised. 

These experiments demonstrate what I said in the 
early part of this paper, that charcoal goes on losing water 
the higher and longer it is heated. But although it is very 
probable the water lost is a constituent part of the car- 
bonaceous matter, I am not quite satisfied that it really is 
so> since experiments can be cited which point in the 
opposite direction. When charcoal dried at 150^ C. or 
200® C. is moistened and again dried at 100*^ C., it retains 
a portion of the added water equal to that lost at the 
high temperature. Thus the four portions of charcoal 
used in the last experiment were treated in this way after 
each heating. The weights are recorded in the following 
table, in percentages. 




I. 

n. 1 

VI. 1 VIH. 


1 i 

Lost.j 

Re- 

gained. 

Lost. 

Rt- 

gained. 

Lost. 

gained. ; 

1 

1 lU*- 
1 gained. 

°c. 

At 160 

1*05 

1*10 

1 0*97 

1*00 

0*72 

1 i 

! 0*08 ; 0*10 

1 

At200 

1*69 1 

1'6& 

1 r48 

1*40 

1*13 

1 1*()8 1 0*10 

1 0*14 

At 260 

2*70 

‘2*0« 

i 2*39 

1*89 

1*95 

1 1*43 0**20 

; o**>3 

At 300 

4*20 

2*22 

1 3*64 

1*97 

3*05 

1*00 ! 0**^8 

1 0*23 


At 150° C. the new charcoals lose about 1 per cent, of their 
weight, hut on moistening with water and drying at 100° C. 
they regain that 1 per cent. The stock and spent charcoals 
lose less, hut they too recover in weight all that was lost 
DU moistening and drying at 100° C. The same remark 
applies to the charcoals heated at 200° C., only in this case 
they lose and recover more weight under the same 
conditions. When the temperature is raised to 250° C. 
the loss is much greater and the charcoals, except in the 
case of VIII. wldch is spent, are unable to regain all the 
weight lost at the high temperature. The difference is one- 
half per cent, to three-quarters per cent, on all the charcoals 
except VlII, This inability to regain lost weight is still 
more apparent in charcoals heated to 300° C.,in which case 
only about one-half of the loss is recovered at 100° C. 
The carbonaceous matter in Vlll. has been so thoroughly 
carbonised by the repeated reburnings of several years that 
heating, even to 300° C., makes very little difference on it. 
At all temperatures except 800° C. it regains rather more 
weight at 100° C. than the fraction which it lost at the high 
temperature. These heating experiments explain the 
cause of the carbonaceous matter insoluble in hydrochloric 
aoidf M'hich had been heated to 300° (^, coming out on 
analysis per cent, over 100. The 2^ per cent, is the 
measure of the water which it would retain after moistening 
with water and drying at 100° C'. 

It would seem from these experiments then, that animal 
charcoal may be assumed to he capable of withstanding a 
temperature of 150° C. to 200° C. without decomposition, 
since' it can reabsorb and retain at 100° C. water etjuivalent 
to the weight it lost. But against this assumption I am 
inclined to place the evidence of the dry distillation experi- 
ment, in 'which ammonia, carbonate of ammonia, and orgsmio 
matter, which are the result of decomposition, accompanied 
the water expelled at these temperatures. It may he that 
the water is so loosely combined that it is easily driven off at 
the iiigh temperature, and enters as easily into combination 
at thelow temperature ; and that the quantities of ammonia, 
of ammonia, and organic matter expelled ai^ «o 
Utite, that decomposition if triiii^nnd does not materially 
inflnenM results at temoaratores up to 200® C. I am 
in^Hl^ed to l^lieve that this ilthe case, but I feel that further • 
expeiikneiits are needed to cl^ up this and one or two 
ojkher points. I^ater, fpr instao<^ is i^ed to charcoal m 
the pro^ss of manufacture to keep down dust, &o. It 


would be interesting to know whether or hot this added 
water passes partly into chemical cohibination and at h'hat ' 
temperature it can all be liberated. We want also to know 
just how much of the water in the charcoal is due to this 
cause, and how much to the breaking up of the nitrogenonk ‘ 
carbonaceous matter containing oxygen, present m thO 
charcoal itself. 

The proper temperature for the estimation of tvater in 
charcoal is a very important one, not only because of its 
refraction value, hut because of the influence it has on the 
analysis. When for instance charcoal is dried at 150® C. 
the above experiments show that it loses I per cent, more 
weight than it does at 100° C. But the carbonaceous 
matter itself loses .1} per cent, more at 150® C,, yet it is 
always dried at 100° C. — never at a higher temperature. 

If charcoal is dried at 150° C. — and I think this temperature 
would be a safe one — the carbonaceous and organic matters 
should he dried at the same temperature, otherwise the 
organic matter soluble in hydrochloric acid, which is a 
difference quantity, will he returned too low, if not wiped 
out altogether. Thus in II.,* the organic matter soluble in 
hydrochloric acid and in water are together 2*02 per cent, 
and contain 0*33 of nitrogen. By drying the charcoal 
at 150° C. and the other constituents of the loss on 
ignition at 100° C., this soluble organic matter would 
only amount to 2*02 -- 1*35 *» 0*07 per cent. Were the 
charcoal dried at 200° C. the soluble organic matter would 
he reduced to 2*02 — 1*59 ^ 0*43 per cent, which is too 
small a quantity to contain 0*33 of nitrogen. In the 
sample III.,* which contains 1*45 per cent, of soluble 
organic matter and 0*10 nitrogen, the organic matter 
would disappear under the same conditions. Until there- 
fore this water question in relation to the other losses on 
ignition is satistactorily settled, and we can determine at 
what temperature water, which is mere moisture, ceases, 
and water of decomposition begins to bo given off, the 
safest course to pursue in the analysis of charcoal, is to 
dry the charcoal at 100° C. and determine the constituents 
of the portion lost on ignition at the same temperature. 

Analyses of Typical Charcoals. — Having separated and 
delerrained the composition of the carbonaceous residue 
from hydrochloric acid and the organic body separated 
from that residue by cold sulphuric acid, 1 analysed a 
number of typical samples of animal charcoal — that is to 
say, the portion which is lost on ignition — to ascertain any 
difference amongst them with regard to the organic body 
and the changes which take place with use. The charcoals 
were all calculated to dryness at the temperature of the 
water oven, and the weights of the carbonaceous and 
organic matters were determined at the same temperature. 
The organic matter soluble in water was obtained by 
washing the charcoal with water, evaporating the filtrate 
to dryness on the water-bath, and igniting gently. In all , 
cases the residue blackened on ignition. The difference in 
weight before and after ignition is the soluble organic 
matter. The organic matter soluble in sulphuric acid was 
obtained as described above ; it is the difference in weight 
before and after treatment with concentrated sulphuric - 
acid. A portion was ignited, and the weight of the ash 
recorded. Carbonic acid was estimated in the original 
charcoal and also in the ash ; the difference gives the 
carbonic acid burned off. Organic matter soluble in hydro- 
chloric acid is the difference het^YeeD the sum of these . 
constituents calculated to per cent, and 100. Nitrogen was 
determined by the Kjeldahl process in the whole charcoal . 
and in the carbonaceons residue from hydrochloric acid ^ 
that is to say, carbonaceous matter + organic matter. 
The difference between these two estimations gives the 
nitrogen soluble in hydrochloric acid. In order to ascertain . 
whether the soluble nitrogen ivas not due to ammonia or 
seme of its dciivatives, a portion of I. was washed with 
water and the filtrate distilled with soda. Only 0*017 pec 
cent, of nitrogen, existing probably as carbonate of 
ammonia, was recovered. The residue was then treated > 
with hydroohloric acid .and filtered. The filtrate fiistilledV' 
with soda .yielded 0*087 per cent, of iiitrogeh^ hxii^og^^ 
^pr^ably as amines. ^ These two estimations only aoobnnt^' 

> ■ , , i- ^ r.. : ....... 

* See table of analyses charcoals on next page. 
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for 0*104 of Ibe 0*51 per oest. of oitrogoo soluble io ! 
hydrooblorio iieid } therefore most of tho uitrogeu soluble { 
iu hx^boohloffo acid exists in oombinutious which are not 1 
volatile. I'he presence of fixed nitrogeuoas bodies was { 
demonstrated hy evaporating other portious of the aqueous . 
and hydroohlorio acid solutions of the same ohurooul to j 
dryness with excess of soda solution. Portions of each i 
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residue were hefUed in a test tube with sodadime. In 
each case the vapour given off had the smell of burnt 
bones, and turned moistened red litmus paper blue* The 
charcoal contains besides, a trace of nitrogen existing as 
insoluble cyanides, for, on condensing tho gases given oft 
on treatment with hydrochloric acid, hydrocyanic acid was 
detected, both by smell and by the fcrrocyanrdo test. 


Analyses of Charcoals. 


— 

I. 

I II. 

1 

iir. 

IV. 

i V. 

1 

VI. 

VH. 

vm. 

IX. 

Carbonaceous iimttcr 

18*22 

i 

14*47 

8*84 

0*72 

10*15 

11*36 

16*25 

6*0.1 

17*05 

Organic matter soluble in HjSO, 

1*97 

2* 00 

r»() 

1*70 

1 0*27 

1 0*20 

0*40 

0*02 

0*04 

.. „ IIC’I 

1*.*17 

l-BO 

1*3:1 

1*46 

0*55 

1*06 

0*07 



>. „ „ water 

0*44 

«• W 

0*12 

0‘28 ! 

1 0*M i 

1 




CO, lost on ignition 

a*tK» 

2*00 

8* 02 

2*98 i 

1 2*12 

1*77 

ril i 


i 0*07 

Ash 

76 00 

78*46 

84* 70 

8J1-86 

86*37 

80*62 

81*27 

95* 03 

j 82*82 


100-00 

100*00 

; 100*00 

1 100*(r0 

1(K)*00 

100*00 

100*00 

100*10 

99*08 

Total CO, 

I 2*48 

8*.W 

3*3.3 1 

8*16 

2*43 I 

‘^*07 1 

1 61 ^ 

0*09 

0*25 

N in cjirlK)naciious,jmd H||SO, organic matter 

1 1*85 


0*90 ' 

0*84 

1 o-.w 1 

0*67 1 

0*71 ; 



N m IKfi and ll:.0 organic matter 

O-.M 

0-33 

0*10 I 

0*26 


0*18 ; 

0*07 ' 



Total nitrogen 

2*36 

2-08 ; 

1*00 1 

1*10 


0*86 j 

0*78 ! 

i 

0*15 

0*66 


No. r is tho dust from now oharcoal. Nos. II.. 1 II., IV., and V’. are now elcm’ioals. 

8 weeks in nso. No. Vtl. is ndhiory stuak oharcoal which has boon in use for as weeks, 
out of rellncrics as useless. 


No. VI. ;< refinery slook oharcoal which has been 
Nos. VUl. ami IX.. aro apont cliarcoala turned 


A great difference is noticeable in tho percentage of 
carbonaceous matter in these charcoals. 1. and Jl. have 
been made from bones from which little, if any, of the 
gelatin was boiled out before charring, like III., IV., and V. 
VI. and VII. are stock charcoals from one reHnery where 
the carbonaceous matter increases Avitb use, by the charring 
of vegetable matter absorbed from the sugar solutions in 
the process of revivification. In V^III. the carbonaceous 
matter has been reduced to about half that in new charcoal 
by air leakages in the same process ; and No, IX., like 
No. VII., has accumulated carbon, to the extent of about 
7 i per cent., in the course of long use. 

The organic matter soluble in water is a trifling quantity, 
but it is present in all new charcoals. Of course the first 
washing removes it. 

The organic matter soluble in sulphuric acid is a signifi- 
cant constituent of animal charcoal. Together with tho 
carbonaceous matter it forms the residue obtained on treat- 
ment with hydrochloric acid, usually called carbou. No. V., 
which only contains o-27 per cent, has been charred at a 
higher temperature, and probably for a longer period than 
the other four new charcoals. The refinery slock charcoals, 
VI. and VII., have lost a large portion of this organic 
matter, and the spent charcoals, VIII. and IX., contain little 
more than a trace. I am inclined to believe that this 
organic matter plays an important part in tho life of the 
charcoal, as I hope to show after we consider the nitrogen 
estimations. ^ 


The organic matter soluble in hydrochloric acid, although 
a differeuce quantity and probably contaitfing a little water, 
IS, too, a significant constituent, as will also appear after 
discussing nitrogen. 

The only other constituent lost on ignition is carbonic 
acid, and the analyses show tho loss to be great in the case 
of new charcoals. In all the charcoals, except IX., tho loss 
amounts to between 60 per cent, and 94 por cent, of the 
total carh^io acid present. The stock charcoals lose , less 
Mcanse they contain less, and that in premortion to the 
time they have been in use. The carbonic luJd in the spent 
charcoal has nearly all been burnt off in tho process , of 
rentification. The observation of this joss on ignition 
reveals a considerable error in the analysis of charcoal, 
which, together with the organic matter solnblo in water and 
in hydroohlorio acid, has hitherto been recorded as orffanio 

msitiM*. ® 


Dtsewfiton of Nitrogen Determinations ^ — ^Nitrogen hai 
lo^ been ki^wn to be an essential constitiient of anima 
Wallace (ProoeeOingi, Glasgow PhU, Soc. 

$77, J $45-68) gave it as hif, opinion Chat the 
ninr^n m combioatioii with carbon. With reference 
tociWoiel)Otiaceott8ixiattw hesayB,»‘alth^ it isaltravi 
called carbon/it is not strictly porei carbon, hot ttmiiu 


I partly of that element and partly of nitrogen.*' And 
I believing that the nitrogen removed by hydrochloric acid 
I was due to decomposition of carbon nitride, recommends 
I that in reporting analyses any such nitrogen should be 
added to tho carbon insoluhlo in that acid (Sugar Cau^, 

I Vol. 2, P* 505, 1870). He made several estimations of 
I nitrogen, and found 1*08 percent, and I *55 per cent, in 
I new charcoal containing 9*00 per <*ent. and 8*50 per cent. 
I of carbon. He observed that tho nitrogen diminished with 
use, for two Hampics of moderately old charcoal contained 
only 0*30 per cent, and 0*55 per cent, of nitrogen. He 
also observed that the carbonaceous matter separated from 
a particular sample contained about two-thirds of tho 
nitrogen existing in the original charcoal ; in other samples 
he found much less. And in a paper to tho Chemical' 
Society (Chem. Soc. Jour., Vol. 23, p. 100, 1869) he 
mentions having found 0* 034 per cent, of hydrogen in a 
specimen of charcoal, but he did not carry the investig^ion 
further. My experiments generally confirm those of 
Wallace with regard to the total nitrogen in charcoal, its 
loss on solution and diminution with use, but I have 
arrived at other conclusions regarding its combinations. 

It has been shown above that the carbonaceous matter 
separated with hydrochloric acid contained C* 38 per cent, 
of an organic body soluble in cold concentrated sulphuric 
acid, which yielded to ultimate analysis 11 *97 per cent, 
of nitrogen. On calculating the proportion of this body 
present in the carbonaceous matter insoluble in hydro- 
chloric acid, that is, carbonaceous matter + organic matter, 
for tho analyses given above, we find that I. contains 
9-76 per cent., 11. 12*62 per cent, III. 17*C9 per cent, 

I IV. 14 *89 per cent., V. 2 *60 per cent, VI. 2*49 per cent, 
VII. 2*40 per cent, VIII. 0*39 per cent, and IX. 0*28 per 
cent Tho percentage is very high in II., III., and IV., 
and when we recollect that more of these bodies can be 
dissolved out hy digestion with sulphuric acid at 100® C., 
and still more on boiling, we are justified in assuming that 
a large portion of what, in new charcoal, has hitherto been 
called carbon is composed of highly carbonised uitrogenons 
bodies. Indeed, it is very probable that elementary* carboii 
does not exist in new charcoal at all, for if we calonlafo 
the nitrogen insoluble in bydrochlorio acid to its equivalent 
of the organic body, and deduct the figure so foond frOtts 
, the residue insoluble in hydrochloric acid, that is, . the 
carbonaceous matter + organic matter, very little 
is left to exist in the free state. This has been done in ^ 
tabfo on page 614. 

Tba hut column shows how much carbon should be pfolhhi 
; in the state. If all the nitrogen in the caiboniioiiu^ 
mattei* were combined as it is in uie organic 
. much, however, as there are several organic bodisp .|U^«i|4 
in the dirbonaoeoos matter, and tu they are likely to deboMriS 
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■ 1 
1 

N insoluble 
in UOl. 

Correspond- 
ing Quantity ' 
of Organic 
Body « N. 

HCl Residue 
Found. 

(Carbonaceous 
Matter + 
Orgnnio 
Matter.) 

Free? 

Carbon. 

I. 

l'R5 

15*46 

20*19 

4*74 

riv 

1-75 

14*fl2 

10 -w 

1*94 

HI. 

(F90 

H*27 

10*74 

2*47 

IV. 

, 0*84 

7-oa 

11*42 

4*44» 

V. 

0'56 

4'na 

10'40 

6*81 

VI. 

n’«7 

6-(W) 

iron 

8*05 

VII. 

0‘7l 

5- 03 

18*6.1 

10*72 

VIII. 

0’15 

1*23 

5*07 

3* 8*2 

IX. 

0*«6 

6*61 

17*09 

11 58 



- 

. 

---- - 




in nitrogen as they become more carbonised and insoluble 
in Bulphuric acid, we are driven to the conclusion that 
elementary carbon does not exist in new charcoal, but that 
it is all in combination with nitrogen, hydrogen, and pro- 
bably oxygen. Of course, this statement does not hold 
good with old or used charcoals like VI., VII., and IX., in 
which the carbonaceous matter has increased from the 
accumulation of vegetable carbon in the process of 
revivification. 

Theoretical Concltuione . — The organic bodies, soluble in 
acids, doubtless play an important part in the economy of 
the charcoal. We have seen that they are colour absorbers, 
and that they decrease with use and revivification, until in 
the two spent charcoals only traces remain. There are two 
theories with regard to them which may be put forward to 
account for the decrease. The first is, that these bodies 
which are less highly carbonised than the insoluble car- 
bonaceous matter, form in the charcoal a kind of reserve, 
from which a new surface of very active carbonaceous 
matter is deposited every time the charcoal is revivified ; 
the very low red heat to which it is subjected just being 
sufficient to produce the carbonisation necessary for the 
purpose. As long as a portion of these organic bodies are 
retained the charcoal remains active and capable of exerting 
its full, or nearly its full, decolorising power. When they 
are burned out as iu VIII. and IX., the charcoal becomes 
useless. . 

The other theory is that these bodies are gradually 
dissolved out by the large quantities of sugar liquid passed 
through the charcoal. New charcoal has the property of 
giving the lower products of the refinery a rich yellow 
“ bloom,” much appreciated by sugar consumers. As the 
charcoal becomes old this efi’ect wears away. The acid 
solution of the organic matter separated by sulphuric acid 
possesses this yellow colour, and the aqueous solution, 
although colourless at first, undergoes decomposition and 
becomes yellow with heating and concentration. The 
hydrochloric acid solution is also colourless, if we except 
tne slight yellow colour due to iron, a little of which is 
present in all charcoal, and doubtless, like the aqueous 
solution, assumes a yellow colour with heating and con- 
centration. This property of instability and becoming 
coloured on heating, is possessed in a very high degree 
by all the volatile products of the destructive distillation 
of bones. In view of these considerations it may be 
assumed, with little hesitation, that the bloom is produced 
by solution in minute quantity, in the sugar liquor, of the 
more soluble portions of the nitrogenous organic bodies in 
charcoal. We have seen that the hydrated body is 
soluble in a solution of sugar, but perhaps both portions — 
that soluble in hydrochloric acid as well as the portion 
soluble iu sulphuric acid — contribute to the effect. What- 
ever the quantities dissolved, it will be colourless at first, 
but the beating it undergoes in the process of boiling the 
sugar solutions to grain, is sufficient to bring about the 
slight decomposition necessary to produce the yellow 
eolour which, like the syrup, is concentrated in the after 
pr^ucts of the reffiiery. A very little would be quite 
sufficient to communiciM the bloom to the yellow sugars. 
Instead, iberefore, of bdng further carbonised by revivi- 
fication, they are, according to this theorf, slowly consumed 
by dissolution in the sugar liquors. If it be the case that 
these bodies are the colour producers, then chaKoal No. V. 


could not be expected to give much bloom, since it con- 
tains less of them than No. VII., which has been 98 weeks in 
continuous use, and probably revivified 45 times. These, 
however, are questions which will require careful study in 
the refinery to arrive at a definite conclusion. One or 
other of the two theories which I have mentioned may 
serve to explain what takes place, but both may be 
required to account for the gradual fall of organic matter 
in stock charcoals in the course of long use. 

I have to acknowledge the assistance of Dr. Patterson, 
of the Yorkshire College, who kindly made the combustions 
for me. 
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Meeting held at the Midland Hotel, Hrad/brdf on 
Monday, March 30, 1903. 


MR. JAMES K. BEDFORD IN THK OHAIR. 


TINTOMETRIC ESTIMATION OF CHROME 
IN CLOTHS, &c. 

BY F. W. RICHARDSON, W. MANN, AND N. HANSON. 

In the laboratory of the general analyst, particularly in this 
part of Yorkshire, it is frequently necessary to estimate the 
percentage of chrome in dyed goods. This estimation is often 
of considerable service in enabling chemists to form some 
opinion ns to the cause of the looseness of certain blue and 
blue-black dyes. 

The pattern sent is often very small, and then one must 
be prepared to work upon 1 grm. or less for the estimation 
of the mordant ; it was this consideration which led us to 
deviseaprocess by whiehas little as 1 or even 1/lOOth mgrm. 
of chromium, in its equivalent as bichromate of potash, 
might be estimated in the sample submitted. 

In a platinum crucible we place the weighed piece of 
cloth and incinerate thoroughly. After cooling we intro- 
duce into the crucible grm. of a mixture of equal 
parts of chlorate and carbonate of potassium, and cover- 
ing the crucible with its iid we fuse the mass for three 
or four minutes ; after cooling and lixiviation of the fused 
mass with boiling water and filtration we obtain solutions 
varying from 5 c.c. to 100 c.c., diluted in rough proportion 
to the amount of yellow colour obtained. 

In the usual sourse of laboratory work, and in the absence 
of a tintometer with standard glasses, the amount of chrome 
can be determined by colorimetric comparison with standard 
solutions of potassium chromate, as in the ordinary Nessler 
process. 

As we find that the standard solutions of potassium 
chromate, when tested in comparison with Mr. Lovibond’s 
standard sets of glasses, contain a small proportion of red, 
we find it necessary to add a little carbonate or hydrate of 
soda or potasb, which at once produces a pure yellow. 

Having obtained our solutions, all that is necessary is 
to charge the standard cells and match the colour in a 
good light— daylight preferable,— but the light given by a 
magnesium ribbon lamp will also answer very well. 

With I mgrm. of potassium chromate we obtained a reading 
of 2*4 units in the J-inch cell, and even less than this 
could be colorimetrically determined. 

In using Lovibond’s tintometer one is early made aware 
of the fact that the colour readings in the graduated series 
of celjs are not arithmetically proportional; thus, with 
potassium chromate solution the reading in a 2-inch cell is 
rather less than double that of the reading in a l-inch cell, 
and other apparent irregularities are noticed when compari- 
sons^ are made with the same solution before and after 
dilation with the qm of the same or different cells ; this &ct 
has often been stated by Mr. Lovibond himself.^ 

>’ 
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We hare, tberefoie. oMaioed the Taloert of oar seto of 
yellow glasses for difl^rent ttreiigtht of potassium ohromate 
solntions, and have tabalated ^ese in such a manner that, 
once we know the reading, which should not be over 4— -5 


units in any one cell, we can at once calculate the percentage 
of chrome in the solution by means of a simple rule of 
three sum. 

The following is onr standard table 


— 

1*0. 

0*75. 

0*5. 

0*26. 1 01. 

1 M 

2 ins. 

3 .. 

6 

12 .. 

24 „ 

12*2 

;• 

1 

1 

1 

10*3 

!! 

1 

i 

!_ “ 

8*65 

6*3 ; 2*66 

8*6 i 4*6 

i 7*1 

! ;; 

;* j ;; 

i 


0*076. 

0*03. 

0*025! 

0*01. 1 

0*001. 


1*05 

0*8 

.. 1 


3*3 

2*4 

1*26 

1 


0*2 

4* *2 

2*35 

1*2 1 

, . 


7*3 

4*2 

2*3 





4*2 




. . 

6*3 






i45 





2*3 

•• 

•• 


i 

5*3 


In illustralion we in-^y give the following :• 


0 . 0 . 

Total volume of solution to bo tested ft*0 

Riwling in 1-in. coll 

Niiircst reading in 1-in. cell from table 4*3 

O-O'i.'i ""'o 


5 c.c. - 4 X ^ 0-00110 grm. K^CrO^ 

4- -2 

As 1 grm. of cloth was taken 0*0:)ll9 x 100 = 

0*110 7o cluDriio = KaCiOv 

In illustration of the accuracy of which this method is 
capable we give the following results : — 


Potassium ' 

Chroiuate. j 

In Solution, i 

j Found. 

1 

c.c. 

c.c. 

I 0*37 

0*3!5 

6*0 

2*30 1 

10*0 

i 2*40 

2*88 1 

10*0 

2*50 

1*00 ' 

100*0 

1*64 


With the exception of No. 3 the results are remarkably | 
near the truth. 

We have treated filter paper with measured quantities of 
standard chromate solutions and have recovered the chrome 
as chromate from the ash and have always succeeded in 
getting the same readings as with the same quantities of 
the original solutions tliemselves made to the same volumes, 
but we may note that a further fusion of the insoluble 
matter wa.s necessary to recover the last trace.s of chrome 
in the ash. 

Weights of ordinary blotting paper containing a large 
amount of mineral matter, and therefore representative of 
cloths containing impurities, which might interfere with the 
chrome estimation, wore treated with measured amounts of | 
standard chrome solutions, and these were put through the ; 
above jirocess by some of us who were not aware of the { 
percentage of chrome present : — | 



Chrome calculated as Potassium 
Chromate. 


Present. j 

Found. 


0*020 

0*023 


0*200 

0*16.3 


0*200 

0*165 


0*020 

0*0196 


No doubt a second fusion in the case of B and C would 
have given a result nearer the truth. 

Jodimetric Estinuitivn of Small Amounts of Chrome . — 
If an acidified solution of a chromate is treated with iodide 
of potassium an amount of iodine exactly equivalent to 
the oxidising power of the chrome is liberated — - 

2K8Cr04 + 8 H 3 SO 4 + 6 KI « . 

5 Kjb 04 + Cr23S04 + SH^O - 1 - dl^. 

Therefore, 64*31 parts of K 2 Cr 04 will)farDisb oxygen 
equivalent to 125*9 parts of Iodine; or, io other words, 


1 c.c. of N/lOO thiosulphate of sola will equal the iodine 
set free from 0*6431 mgrm. of potassinm chromate. As 
one- fifth of a c.c. of N/lOO thiosulphate shows a good 
diflferenco in the titration, this method allows of the 
estimation of as little as 0*2 mgrm. of chromate. 

VVo find that the chlorate and carbonate of potassium 
I present in the fusion mixture do not interfere with the 
i accuracy of this process. Five c.c. of a I per cent. K 2 CK )4 
i solution with sufficient excess of sulphuric acid, potassium 
! iodide, and pure soluble starch solution re(|uired 7*9 c.c. of 
I N/lOO thiosulphate : — 7*9 x 0*6431 mgrm. *■ 5‘08mgrm8. 
j of K. 2 Cr 04 compared with 5 *00 mgrnis. actually present. 

I Five grms. of flannel wore treated with 0*25 c.c. of a 
. 1 per cent. K 2 Cr 04 solution. After incineration and fusion 
i of the ash us above dei>cribc<l wo obtained a solution which 
I by the foregoing process required 3*6 c.c. N/lOO thio- 
sulphate ; — 

IVr ("'Mif . KaCrO*. 

Found, 3*6 x 2 :) x 0*00064.31 -- O*04i;3 
Fresent O’O.'iOO 

Krmr.... 0*0037 

Having found that very dilute solutions of iodine give 
pure blue colours with freshly prepared solutions of pure 
soluble starch, it occurred to us that by the aid of tho 
colour depths as viewed in Jjovibond's tintometer, wo 
might be able to estimate even very minute amounts of 
chrome. 

We content ourselves with giving one or two simple 
examples of the comparative accuracy of the process. 

Five grms. of flannel 4 - 5 c.c. of a 0*01 per cent, solu- 
tion of K 2 OU 4 gave an ash which on treatment yielded 
1,000 c.c. of a solution capable of giving a reading of 3*1 
blue units in the 2 -in. cell. 

3 * 8 was the proper reading for a solution containing the 
same amount of chrome not put through the incineration 
process ; — 

Per Cent . KaCrO*. 

Present O-OOPMMJ 

Found 0*000813 

showing a loss which, however, might have been recovered 
hy a second fusion of the ash. 

The most interesting feature of this process is tho 
possibility which it offers for the approximate estimation of 
very small amounts of chrome in metallurgical and mineral* 
ogical work. For example, in the above case a good 
reading could be obtained with as little as 5 c.c. of the blue 
solution, and this represented the l/40Uth part of a mgrm. 
of potassium chromate, equal to about the 1/1 500th part 
i of a mgrm. of chromium. ' 

We find it necessary to test these blue solutions at once, 
as the colour is prone to darken. 

D180U{)8XON. 

Mr. Gardner refeired to tho difficulty of comparing 
the colours of the solutions in artificial light. H^asked 
if the presence of iron in the solutions had beeR^foimd 
to interfere in any way. In the titration method in which 
iodide of starch was used, had Mr. Eichardsoat taken 
account of the fact that this colour varied at different 
i temperatures? ♦ 
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Mr. Faibi-by abierr«d though chrome iron ore 
irtstho common source of ohrominm, iron did notmjoiir 
in most chromates, and, therefore, did not interfere. In 
using magnesium as an illnminant, it was necessary to 
screen the eyes from the direct glare of the light. 

Mr. Bedford asked if Mr. Gardner had used his 
“ Dalite lamp in conniotion with tintometer readings. 

Mr. Gardner replied that he had used it with success. 

Mr. Slitter agreed that the “ Dalite ” lamp was most 
useful for matching, and results obtained by it were 
confirmed in daylight. It protected the eye from glare. 
It would be useful to have a quick method for determining I 
chromium. He instanced a case where brown stains on 
a cloth were traced to the workmen having put undissolved 
chromium salt into the bath. 

Dr, TuRNiiiJLL stated that experiments had been carried 
-out in the Leather Industries Department of the Yorkshire 
College in order to obtain a quick and yet reliable method 
of estimating chromium. The method, described by 
Prof. Procter, of igniting the dry chromium salt with a 
mixture of magnesia and carbonate of soda, and thus 
getting a chromate in which the chromic acid could be 
determined after the addition of potassium iodide, by 
titration with sodium thiosulphate, had been found to give 
the best results. The oxidation of chromium salts in 
solution to chromate, and the subsequent estimation of 
the chromic acid colorimetrically in Nessler glasses, had 
also been tried, and with fair success where the amount of 
chromium is small. These experiments would form the 
subject o! a paper to the section at a later date. 

Mr. Fairley said that the method of fusion mentioned 
by Dr. Turnbttll was used in the manufacture of chrome 
salts from the ore, only lime was used instead of magnesia. 

Mr. Bedford remarked that the difllculty of getting 
constant daylight for colorimetric work was in part due to 
the smoky atmosphere in towns. The “ Dalite’* lamp 
would give a constant light. 

Mr. Carter stated that there was more blue in the 
daylight in Leeds than in Kavensthorpe. 

Mr. Gardner said that the character of the light in any 
particular place was greatly affected by the colour of 
surrounding objects, as, for instance, the proximity of a 
red brick building. 

Mr. Richardson in reply said that a standard light was 
necassary, but that he had not used the ** Dalite ” lamp. 
One ought to avoid the presence of coloured objects, and 
the lights should be of constant intensity as well as colour. 
Personal equation came in where colorimetric methods 
were used. Iron did not interfere with chrome estimation 
by the process described; indeed the fusion method was 
regularly employed to convert chromium into chromate 
when iron was to he separated. For very weak solutions 
of potassium chromate he had not found any light useful 
for comparative purposes other than good daylight from 
a white surface, magnesium light aud the arc light. He 
would experiment with the ** Dalite ” lamp. 

TINTOMETRIC ESTIMATION OF NITRITES AND 
‘ NITRATES IN WATER. 

BY r. W. RICHARDSON AND PERCY HOLLINGS. 

It i* commonly supposed to be a very easy matter to 
determine both nitrites and nitrates with reasonable 
accuracy in water by means of one or the other of the many 
colorimetric processes extant ; but after carrying out a large 
number of experiments we must admit that it is by no means 
easy to make even a reasonably accurate estimation of these 
constituents. 

We have long ago discarded the brucine and oxalic acid 
method for nitrates, as the colours obtainable with different 
waters were so very varied in tint that it was mostly quite 
impossible to compare them with a standard made by the 
use of pure potassium nitrate. 

It waa also with some regret that we had to cease using 
the ordinary phenol^pnosnlphonic acid method as 
deactibed in Sutton’s^olumetrio Analysis, 7th Edition, 
page 262. 

. W| have found that the tempeiature at which the residues 
were heated with the reagents and the duration of the 
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heating produced not onlj^ different intensities of yellow 
colour, but aho at times, with certain watets in particular, 
some light brown products which rendered colour com- 
parison very difficult. 

The phenol-disulphonic acid method, described in Sutton’s 
Volumetric Analysis (ihid.^ page 263), is very much more 
satisfactory, as it reacts at once in the cold aud the 'yellow 
colours obtained are pure and proportional ; but here we are 
beset with a difficulty which is not commonly suspected ; 
the water must be evaporated to dryness before the test can 
be applied, and we find that in the evaporation process, 
particularly when the residue approaches dryness, any 
nitrites that may he present are veiy largely oxidised. To 
obviate the error which would arise in the application of this 
raeihod to a water containing both nitrites and nitrates we 
boil a measured quantity of the sample with a little pure 
peroxide of hydrogen and then evaporate to dryness ; of 
course in this way the whole of the nitrites are converted 
into nitrates, and the nitrate thus formed must be deducted 
from the total amount after the nitrite has been separately 
estimated. 

We are of opinion that Lovibond’s tintometer, with its 
excellent series of yellow glasses, can be used with consider- 
able accuracy and economy of time in. the estimation of 
nitrites and nitrates in waters. 

At the outset we make for ourselves a colour scale based 
upon the readings given in different cells for standard 
3 'cllow solutions obtained from pure potassium nitrate and 
plicnol-disulphonic acid. 

The following table serves our purpose : — 


Mgrnis. of Nitnw'u 
us Nitrate inmlo 
to Km c.c. after addioR 
Pheuol-ihsulphonk: 
cid, Ac. 


0'(n:tS7 
O'OlilO 
0Mm8322 
0‘0()5r)50 
(>•002775 
0 '001387 


Yellow Units required to tnatcli in 
Lovibond's l^’ells. 


i in. 

■iin. 

1 

' lin. 

lin. 

1 2 ills. 

1 

0’S5 

I’CO 

3’00 

O’ 2 

I 12*2 

0*70 

1-30 

! 2 *45 

H’O 

9*8 

()*.50 

O’ 85 

1’80 

3’ 7 

1 7*3 

0’35 

1 O’70 

1-25 

2 ’4 : 

i 4*86 

. . 

I 0-35 

; 0*0.5 

1’3 ! 

2*31) 


•• 

1 .. 

0*70 

1*43 


As examples of the method of using this table and of the 

degree of accuracy obtainable, wc give the following : 

Ten c.c. of each of two samples of Bradford City water, 
each made to contain a definite amount of potassium nitrate, 
were evaporated to dryness on the water-bath. The solids 
were well mixed with 1 c.c. of the phenol-disulphonic acid 
and after dilution ammonia M'as added in slight excess ; the 
solutions were then made up to 100 c.c. and 50 c.c. 
respectively : — 


Yellow Units I'eqiiired in Lovibond’s 
Cells. 


1 f in. 

lin. 

iin. j 

1 in. 

lOe.c. A water made to ' 1*3 

2*5 

6*0 

— — — r — 

100 c.c. 



lOc.e. B water made to ,, 

0*6 

1*2 

2*4 

60 c.c. j 




According to the table, A solution will contain nitrogen 
as nitrate equal to » 0*231 mgrm. 

0‘231 X 7 = 1*617 Rr. of N. per gallon (found). 

„ „ „ (present). 

B will contain exactly— 

O’ 05552 mgrm. N. iu 100 c.c. or 0*02776 mgrm. in 60 c. 0 . 

O’ 02770 X 7 = 0*10432 gr. N per gallon (found). 

0*17000 „ „ (present). 

Nitrites. means of the diazo reaction it is possible 
to produce a considerable amount of colour by the action of 
nitrous acid solutions, or what is the same, antacid nitrite 
solution upon sulpl^anilio acid, and such rabstancea 
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«BAMole, o-oaplithol, saliojrlie aeid. resonin, uda-Daphthyl- 

We hare tried Tarioui substano^ in reaction with 
auiphanilio acid and acid nitrite solutions for the intensity 
of colour produced under such conditions at would obtain 
in a water analysisp and the following are proportional 
results : — 


Application of the diazo test to 25 c.c, of a mixture con- 
taininfj 22 J c.c. of water with 0-02 gr. of nitrogen as 
nitrite per gallon and 2.^ c.c. of nn acidified 0*5 per cent, 
solution of sulphanilic acid '.--—allowing to stand half an 
hour, after which slight excess of ammonia was added. 


I Total Colour 
i Units required for 
1 1 in. depth of I 

i Liquid. 


a-M’»iT>hth.vlamino j 

Cnrba/.ole i 

o-Naphthol I 

Thymol > 

Hnlicylie acid ■ . . 

fl-Naphthol-8odium-di'‘ulph"«>ato. . 

Nitropheiiyl-luctic n^id 1 

Benzidine snlphate ( 

a.Naphthol'Sulphouic lU'id | 


10-2 

e-i 

uo 

[ 5*a 

7-Jl 

i 4*« 

fi« 

4*1 

5*9 

a ‘7 

BO 

i a-i 

2'« 

1 r« 

1*9 

1 1-2 

ro 

t 1*0 


The following is the table we have worked ont for the 
standard colours for thia estimation ; — 


Volume ot 
Solution. 

Containing 
ingrnu of 
Nitrogen us 
Nitrites. 

Red Units to match Colour«depths 
in L)viboiul’a Colls. 

\ m. 

\ in. 

\ In. 

lin. 

r.c. 






1 r»o*o 

C-00507B 

1*1 

2*25 

4*B 

•• 

1(K)*0 

1 o*oior*oo 

1*1 

2*2 

4*5 

.. 

199*0 

! o*ojoa(K» 

2*2 

4*4 

9*0 

.. 

1.0(H) *9 

1 O-OMHIOO 


, . 

l*s 

3*6 

1.909*0 

! 0*0H12tH) 

1 0*9 

UH 

3*9 

i •• 

l.(KH)0 

{ 9*121S90 

! i 

2 -OB 

A *2 


1 1,000*9 

9- 192400 

V7S 

.S*B0 

7*0 

i . • 

1 1. 000*9 

i 0*20»(H) 

1 2*2 ‘ 

4*40 

8*9 

1 — 


j With as little as 1 c.c. of tho first solution in this list we 
I can obtain a good reading in the in. cell, t.e., we can see 
! and approximately estimate the colour produced by the 
l/10»000tb part of a milligruinmo or tho 1/050, 000th part of 
a grain of nitrogen as nitrites. 

Four solutions containing ainoiints of nitrogen unknown 
to one of us when applying the above process were 
examined : — 


(Jraiiis of NitroKi ii iis Nitrites, per gsllon. 


The amounts of colour obtained being represented by the j 
total colour units needed to match the shade in a 1-in. glass j 
cell. I 

Inasmuch as the o-naphthylamino gives the deepest 
colour, and what is equally important for tho tintometric ; 
method using standard colour glasses, as it gives quite a | 
pore red ; we have adopted this process for the estimation ! 
of nitrites. | 

After performing a very large number of experiments j 
and obtaining some very perplexing results, we find the ! 
following method to be most free from objections : — 

The sulphanilic acid and the a naphthylamine are both 
made to ^ per cent, strength ; 2 c.c. of the former are 
added to 115 c.c. of the water in a small stoppered bottle 
with J c.c. of 10 per cent, sulphuric acid. After standing 
for half an hour at the ordinary temperature 2 c.c. of the 
naphthylamine solution are added, and tho mixture is | 
allowed to remnin another half -hour. 

Tho liquid is made up to 100 c.c. with methylated spirit 
an^ 2 c.c. of acetic acid. Our reason for adding methylated i 
spirit is that when more than a certain proportion of nitrite 
is present there is a heavy precipitation of the rod colour. 

Tho solutions are now ^ submitted to tintometric exami- 
nation, and if the colours chance to be too deep 10 c.c. are 
diluted to lUO c.c. with spirit containing a little acetic acid. 


Voimd. 1 

t 

1‘rOHont. 

Mrror. 

O‘o2o:io i 

0*02030 ; 


O'OOOK.’) i 

OMIOIIO 

0*90027 

O'OS.’UH) ' 

0 *08250 

0*0005 

0*04970 i 

00i«70 i 

.. 


Discussion. 

Mr, Bedfoui) considered that the methods indicated by 
the authors of this i)aper might houseful in te.Htlng domestic 
water supply. 

Mr. IIOBINSON said that the difficulty iu using the sul- 
phanilic acid method was that it gave a colour difficult to 
compare, Metiiphenylene diamine was not so delicate but 
gave more reliable results. Nessler glasses were used. 
Had Mr. Kiebardson tried the esiimation of nitrates by 
reduction ? 

Mr. Riciiauuson, in reply, said that his experiments had 
taken much work and time, and that he had found great 
difficulty in getting accurate njsults. 

The tintometer might be of use to tho West Riding 
Rivers Board, as the results were quickly obtained and fairly 
accurate. 
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■I.“PLANT. APPABATUS AND MACHINERY. 

Enolibu Patent. 

Drying Machines [/or Fabrics^ Paper, Veneer, ^* 0 .]. M. 
Rossow, Dessau, Germany. Eng. Pat. 8856, April 16, 

1902. 

The apparatus is of the type in which the material to bo 
dried is conveyed by endless felts around heated drurns, 
so as to bring both sides of the material into contact with 
the drums. In order to prevent stretching and distortion 
of the felts, the drums and guide rolls are arranged so 
that the material leaving the felts of one pair of drums is 
conducted with certainty between the felts of the next 
pair. — R. A. 

United States Patents. 

Centrifugal Lixiviating {^Filtering'] Machine. IT. R. 
Ellis, Salt Lake City, Utah. U.S. Pat. 725,549, April 14, 

1903. 

The rotary drum of the machine is provided internally with 
a concentric perforated partition, which carries the filtering 
medium on its inner face. The liquid is supplied through 
the hollow shaft of the drum, from which it pa-sses through 
radial tubes into the upper part of the annular space 
between the drum and partition. The discharge opening 
is formed in the bottom of the drum, and is provided with 
a cover which is opened by centrifugal force when the 
drum is rapidly rotated, but is held in the position for 
closing the opening when the drum is slowly rotated or at 
rest. A valve in the side of the drum, near the bottom of 
the annular chamber, is open when the drum is at rest, but 
is closed by the centrifugal action when the drum is rotated. 

— K. A. 

Centrifugal Separator, C. J. Pihl, Cambridgeport, Mass., 
Assignor to United States Dairy Manufacturing and 
Machine Co., Maine. U.S. Pat. 725,868, April 21, 
1903. 

The separator is constructed with a wall in proximity to 
that of the bowl, this wall being double at intervals, and 
including vertically-disposed transversely-curved plates or 
ptrtitions. which partially overlap, and form with the wall, 
horizontally curved raceways for the separated constituents. 
The separate outlets, in communication with the raceways, 
are provided in a plate mounted above the partition, an 
expansible plug having an eccentrically formed opening 
being employed for regulating the discharge.*— K. A. 

French Patents. 

Bottles or Carboys for Conveying and Stonng Acid, 
Inflammable or Valuable Liquids, and the like ; Means 

for Packing . A. Mauser. First Supplement, dated 

Sept. 30, 1902, to Fr. Pat. 321,328, May 21, 1902. 

see Eng. Pat. 11,695, 1902 ; this Journal, 1903, 484. 

— L. F. G. 

Extraction Apparatus ; Continuous — . E. Heimann. 
Fr. Pat. 324,202, Sept. 6, 1902. 

Two or more vessels containing the substance to be ex- 
tracted, separated one from another and working indepen- 
dently, are enclosed in #bommon receptacle, through which 
the vapours from tha still pass to a condenser. The liquid 
from the condenser flows into the extraction vessels, and is 
decanted off by siphons, from which it is redwebarged mlo 
the still.— L. A. 


Gas Containers ; Apparatus for Preventing the Explo- 
sion of Comprested- or Liquefied . Soc. D’Escant 

et Meuse. Fr. Pat. 324,3.50, Sept. 10, 1902. 

A PLATE of metal or other material is fixed over an orifice 
coramunicatiug with the interior of the cylinder, in such 
manner that au excess of pressure will rupture the plate 
and cause the gas to escape.— L. A. 

Absorption of Gases ; Apparatus for , hj Liquids, 

A. Brand. Fr. Pat. 324,911, Oct. 2, 1902. 

This apparatus for the absorption of gases by liquids, is 
specially suitable for liquids tending to froth. A perforated 
dome is placed over the perforated gas-inlet pipe at the 
bottom ot’ a cylindrical vessel, and is rotated by a shaft. 
The vessel is half filled with the absorbing liquid. Three 
such vessels form a battery, bent pipes connecting the top of 
one vessel with the inlet-pipe of the next one. The gas on 
entering is broken up into fine bubbles by the perforations 
of the inlet-pipe and those of the rotating dome, and inti- 
mately mixed with the liciuid by the rotation of the dome. 
The gas and liquid froth over into the next vessel, where 
the bubbles are again broken up, and intimately mixed with 
the liquid. The saturated liquid is drawn off from the last 
vessel. — L, F. G. 


II -PDEL. GAS. AND LIGHT. 

Carbon Monoxide in Air; Determination of Small 
Quantities of . Spitta. XXIII., page 652. 

English Patents. 

Fuel in Furnaces ; Apparatus for Burning Liquid — . 
O. Lindemaun, London. From E. Kortiug, Hanover, 
Germany. Eng. Pat. 4249, Feb. 23, 1903. 

The fuel is injected into the furnace through a scattering 
nozzle against a surface fixed at right angles to the axis of 
the cone of “ pulverised ’’ oil. — F. U. L. 

Coke Ovens; Impis.in . The Otto-Hilgenstock Coke- 

Oven Co., Ltd., London. From C. Otto and Co., Dahl- 
hausen a/Ruhr, Germany. Eng. Pat. 3307, Feb. 11, 
1903. 

The channels conveying the combustible gas or air to the 
side flues of a horizontal bottom fired coke-oven, are 
arranged between the sole flue.s of the oven, so that the 
heat of the gases flowing through them, serves to preheat 
the combustible gas or air. In a modification of the inven- 
tion, the sole flues are divided by horizontal baffles, causing 
the gases to take a zigzag course. % 

The sole flues are arranged below the place of ignition of 
the gases in the side flues, thus ensuring preheating before 
the point of ignition is reached. (See also this Joui^al, 
1903, 355.)-L. F. G. 

Furnaces ; Impts, in — . G. Grobet and C. Bemasconi, 
Vallorbc, Switzerland. Eng. Pat. 8199, April 8, 1902. 

Means are devised for automatically closing the dampers 
of steam bailers and operating a signal to indicate the 
time when re-stoking is required. The Invention is based 
on the principle that the steam-pressure in a boiler remaina 
nearly constant if the damper be re-opened immediately the 
fire is stoked and then slowly closed till the fuel supplied t(^ 
the grate, is completely batnt.— L. F. G. 
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Furnaces f [Rocking Device fur Bars o/— ]. W. U. 

Railton, E. Ctmpbell. and J. F. Crawford, Liverpool. 

Ed^t. Pat 8654, April 14, 1903. 

At their rear ends the fiirnace hars are carried upon a 
support which serves as a hinge for them to rock upon, 
whilst at the front end they reit upon a cross-plate of the 
usual pattern. The bars themselves are cast with a downward 
projection immediately behind their forAvard ends, in the 
face of which is a depression or socket. Ileneath the for- 
ward bearer is a transverse rod serving as^ the fulcrum for 
a lever, Avhich is thus free to move from side to side of the 
whole grate. The lonjer end of the lever is worked by 
hand ; the shorter one enters the socket on the furnace-bar 
hanger, so that when the handle is depressed, that particular 
bar which is opposite the lever is lifted from iU seat, whilst 
if it refuses to drop again, an upward pull on the lover 
forces it downwards. Thus, any bar, or bars, can be 
freed from clinker. The projecting portion of the lover 
folds vertically out of the way when not in use. — F. II. L. 

Gas-Producers; Impls, in W. J. Crossloy and 

T. liigby, Manchester. Eng. Pat. 12,363, May 31, 1902. 

A PBRFORATEi) coiiical grate is supported by a table which 
rotates on ball-boariogs upon a vertical water-sealed cylinder, 
into which the air and steam supplies are delivered. T’he 
conical grate is built up of horizontally arranged Hat rings 
of gradually decreasing diameters placed one above the 
other at suitable distances apart, a conical cap being pro- 
vided at the top. For small producers, the grate is cast in 
the form of a perforated cone. — 11. Ik 

Carbide (Cartridges for Acetylene Generators, W. Ji. Wise, 

London. From E. von S/alay, Pressburg, Hungary. 

Eng. Pat. 9903, April 29, 1902. 

Calcium carbide is reduced to powder, and whilst still in 
the dry state is moulded into the desired shapes by a 
pressure of some 20 atmospheres. The cartridges are then 
saturated Avith any suitable liquid hydrocarbon. It has 
previously been proposed to compress a mixture of carbide 
and oil into cartridges, but (so it is said) this older process 
causes the carbide to absorb too much oil, and fails to give 
a durable solid product. The cartridges axe all made of the 
same size, so as to represent a known volume of acetylene, 
and they are wrapped for storage in waxed paper. 

— F. H. L. 

Incandescent Gas Lighting ; Impls, relating to W. T. 

Sugg, London. Eng. Pat. 11,009, May 14, 1902. 

The mantle support is formed with a point at the top, and 
at the lower end has a threaded socket adapted to screw 
down upon a threaded boss on the top of the burner. A 
supporting piece, having a recess on its under side to 
receive the point of the supporting rod, is formed of dome 
shape, with a'skirt or flange directed downwards, on which 
the mantle will rest, openings being provided in the dome 
for the passage of the hot gases. The mantle has a wider 
top than usual. The supporting devices are made by 
grinding topthcr a mixture of 9 parts of steatite dust and 
1 part of fireclay, Afrith a small quantity of silicate of soda, 
and then moulding the mass. — II. B. 

Mantles ; Manufacture of Incandescent . T. Terrell, 

London. Eng. Pat. 11,042, May 14, 1902. 

Finb threads of cotton, linen, or other natural cellulose are 
soaked in a concentrated solution of salts of thorium and 
cerium until they contain from 80 to 48 per cent, of the 
oxides. For example, a solution of 2,000 grms. of thorium 
nitrate and 20 grms. of cerium nitrate in 1,500 c.c. of water 
may be used, ^d to Insure complete impregnation, the 
fibres may remain in this for 48 hours, or the soaking may 
he done in a vacuum. The fibres are then dried thoroughly 
at a temperature below 70° C.,aQd should then eontain about 
their own weight of salts. They are next immerped in 
concentrated ammonia, washed in distilled water, dri^, and 
made into mantles, as usual. The threads may be mercerised 
before impregnation with the salts.— H. B, . 


Mantles; Process fur making Incandescent — , Trans- 
portable. A. Oppenheim aud U. Feuer, BerJiii. Eng 
Pat. 97,821, Dec. 16, 1902. 

CoNUKNTRATRD acetic aoid, or other suitable organic acid, 
is substituted for the usual inflammable solvents of the 
nitrocellulose, &c., used for stiffening mantles. — H. 11. 

Filaments or the like for Kleciricul Incandescence Lamps ; 

Manufacture of . C. D. Abel, liOiidcti, From 

Siemens and Halske A.-G., Berlin. Eng. Pat. 12,157, 
May 28, 1902. 

See Fr. Pat. 321,412 j this Journal, 1903, 20G. — H. Ik 

Filaments or the tike for Electrical Incandescence Lamps; 

Manufacture of . (k 1). Abel, London. From 

Siemens aud llalske A. G., Borliu. Eng. Pat. 12,158, 
May 28, 1902. 

The filaments for the incandescence lamps described in 
Eng. Pat. 12,156 of 1903, are formed from vanivdium, 
tantalum, niobium, or their alloys, by subjecting the metal 
or metals, iu the form of an amorphous powder Avithout a 
binding material, to a pressure sulllcient to press it oi 
them to the ilesired shape. — G. II. U. 

Filaments or the like for Electrical h candescence Lamps ; 

Manufacture of . 1). Abel, London. From 

Siemens and Halske A.-G., Berlin. Eng. Pat., 12,160, 
May 28, 1903. 

Skk Fr. Pat. 321,412; this Journal, 1903, 20C. — H. Ik 

Photometers. E. T. Turney, San Francisco. Kug. Pat. 
30,4.58, Sept. 19, 1902. 

The apparatus consists of a circular translucent disc witiv 
an opaque bar arranged diametrically, supported on a casing 
within Avhich is an electric gloAv lamp, 'riiis lamp is 
brought into operation by depressing a push, aud it is 
supplied with current from batteries through a variable 
resistance, which is manipulated by rotating the frame 
carrying the disc. It is proposed to employ this glow lamp 
as the standard light, the candle-power at any moment 
being “ inferred by the position of a pointer which 
indicates how much of the resistance is iu circuit. Tho 
photometer is used by prescniing the opposite (outer) 
surface of the disc to the light under examination, when, 
if the standard light be the stronger of the t\vo,Ahe disc 
“glows,” but ceases to “glow” when equality is attained. 

— F. H. L. 

Unitbd States Patents. 

Coke ; Manufacturing — — . J. F. Wilcox, Assignor to 
lietort Coke Oven Co., Cleveland, Ohio. U.S. Pat. 
725,904, April 21, 1903. 

Tub charges are formed into briquettes outside the ovens,, 
and are then placed in the ovens in such a manner that 
spaces are left between certain of the briejuettes, in order 
to facilitate the escape of the evolved gase.s. The spaced 
portions of the charge extend from tho top of the latter to a 
short distance from the bottom. — C. S. 

Furnace. E. H. Schwartz, Assignor to the Hawley Down- 
Draft Furnace Co., Chicago, III. U.S. Pat. 725,490 
April 14, 1903. (See also this Journal, 1903, 1239.) 

A FURNACE which can be tilted is provided with pipes, 
entering the furnace at a point above the axis, for the 
supply of fuel and air, aud with means (swivel joints 
exterior to the furnace trunnions) for enabling these feed 
pipes to share tho movement of the furnace when tilted, 
without affecting their communication Avith the stationary 
pipes supplying the air and fuel. — C. S. 

Regenerator Furnace. G. Campion and M. Wyant, 
Anderson, led. U.S. Pat. 795,539, April 14, 1903. 

Tbb regenerator chamber is combined with the hearth of a 
lateral fine-chamber, a slag-pocket in the bottom of such 
chamber, fines connecting the hearth and the flue-cEamber> 
a slag-storage chamber below the slag-pocket, and a passage 
or tap-hole conneotiog the two last-named.— 0. Sk 
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Glower} Electric Lamp , and Method of attaching 

Tennmal Wires thereto. M. \V. Hanks, Assignor to 
(/. Westinghouse, both of Pittsburg, Pa. U.S. Pat. 
725,703, April 21, 1903., 

Thr “glower” comprises a body composed of one or 
more dry electrolytes, round the ends of which, platinum 
terminals are wound, and fastened to them by copper or 
other alloying material applied to the turns of the wire and 
fused to them. The wire-turns are finally coated with a 
suitable paste. — G. H. 11. 

Fren'cii Patents. 

Alcohol } Carhurelting . Societ6 de Lille ei llonniJires. 

Fr. Pat. 32-1,778, Sept, 29, 1.902. 

Thk solubility of petroleum spirit, for carhuretting pur- 
poses, in alcohol, is increased by the addition of higher 
alcohols or ethers, in the proportion of about 2 per cent, 
for 90 per cent, alcohol to 10 — 15 per cent, for 94 per cent, 
aleohol. — C. S. 

Briquettes ; Treatment of Powdered Wood, Peat, and 

similar Substances for the Manufacture of . 

A. Classen, Fr. Pat. 324,722, Sept. 21, 1902. 

Sawdust or t)ther material containing eellulose is moistened 
with a dilute acid (hydrochloric, nitric, sulphurous or sul- 
phuric acid), and then heated to about 105'" — 14.5'^ C. for 
30 — bO minutes in a closed vessel, after which it is dried, 
and will then be ready for pressing to briquettes. — C. S. 

Bri(juette.H ; Impts. in Fuel . O. G. Blunden, W. J. 

Malden and A. Malden. Fr. Pat. 32.>,077, Oct. 9, 1902. 

Ske Eng. Pat. 23,904, Nov. 23, 1901; . this Journal, 1903, 
17.— C. S. 

Fuel, Manufacture of . F. Huppeubauer. 

Fr. Pat. 32.5, \)C9, Oct. 9, 1902. 

Tjie gases from the distillation of coal or oil shale are con- 
ducted into a condenser, whence the tar is delivered into a 
chamber, where it is rc-vapori.sed by a portion of the hot 
gases discharged from the retort, and passed through a 
grating into a mixing cylinder containing cinders, coal, 
bituminous shale, peat, wood, Ac. The charge in this 
cylinder is kept in motion by paddles, and becomes im- 
pregnated with the tar, the uncoiulensed gases being con- 
veyed either to the condenser or directly into the retort 
furnace. The other gases from the condenser are also 
consumed in the furnace, together with a portion of the tar 
if necessary, this operation and also the relative proportion 
of tar and hot gas admitted to the vaporising chamber 
being controlled by valves. — C. S. 

Gas } Apparatus for Washing and Purifying . 

VV. C. Holmes and Go. Fr. Pat. 324,695, Sept. 23, 
1902. 

See Eug. Pat. 7361 of 1902 ; tbia .Tournal, 1902, 1524. 

— H. B. 

Oil-Gas } Process for Recovery of By-Products from the 

Purification Liquors of . H. Gutkuccht. Fr. Pat. 

324,767, Sept. 27, 1902. 

To the liquors, freed from tar, is added a solution of u 
metallic sulphate, to precipitate unoxidised sulphur com- 
pounds and cyanides ; and the liquid, separated from the 
precipilate, is stirred up with sullieient sulphate of lime 
to convert into sulphate the carbonate of ammonium 
present. If free ammonia be present, the liquid may be 
stirred by passing chimney-gases through it. If bicarbonate 
be present, the necessary quantity of quicklime or slaked 
lime is added along with the sulphate of lime. The liquid, 
freed from suspended matters, may now be used repeatedly 
for the puridcation of gas, treating it as above, until 
it has' reached a comderable concentration, when it 
is evaporated to crystallisation, either in an open pan 
or by means of currents of air. The motheivilqdorB 
contain the sulphooyauide, thiosulphate^ and other salts 


of ammonium, which are more soluble than the sulphate. 
The various precipitates, &c., are treated for recovery of 
the sulphur, ferrocyanides, Bulphocyanides, ammonia, &c. 

— H. B. 

Gas f Purifying and Enriching Blast-Furnace . 

G. J. Snelus. Fr. Pat. 324,861, Sept. 30, 1902. 

The apparatus employed for purifying and enriching the 
gas is constructed in the form of a small hla.st furnace, 
and is charged witli coke, anthracite, or other suitable fuel. 
The dust accompanying the gas is removed by the aid of 
a suitable flux, which is added to the fuel iu the purifier 
and forms a slag with the dust. The combustion of the 
fuel in the purifier is maintained by the aid of an air 
blast, admitted through tuyeres, whereby carbon monoxide 
and nitrogen are formed. The gas to be treated, is intro- 
duced into the purifier at a somewhat higher level than 
the air blast, and is converted into carbon monoxide by 
contact with the glowing fuel. At the same time, steam 
is introduced into the purifier, the resulting water-gas 
mingling with and enriching the gas already present 
therein. — C. S. 

(rases ; purifying Material for Acetylene, and other ■■■ ■ ■ . 
E. A. dava'l. Fr. I’at. 321,873, Sept. 30, 1903. 

Ox\E part of potassium permanganate, 5 parts of sulphuric 
acid, and 1 part of water are mixed together and absorbed 
in infusorial earth. When crude acetylene is led through 
this composition, the sulphuretted hydrogen is, it is claimed, 
oxidi.st'd to sulidiuric acid, thus replacing that amount 
which is consumed in neutralising the ammonia ; and the 
free sulphuric acid, acting upon the permanganate, is said 
to 1 produce manganese peroxide, which is the essential 
purifying reagent as regards the sulphur and phosphorus of 
the crude gas. — F. H. I;. 

Mantles ; Process of Preparing a Toughening Fluid for 

Jitcandescence . J. Hiisch. Fr. Fat. 324,718, 

Sept. 24,^1903. 

The basis of the toughening fluid is an alcoholic solution 
of “ acetyluted derivatives of cellulose or hydrocellulose.” 
For example, 25 parts of an acetyluted cellulose, 3 parts of 
camphor, and 3 parts of castor oil are dissolved in 100 parts 
of dilute alcohol to obtain a suitable fluid, — H. B. 

Mantles; Proces.s of Regenerating [Carbonised'] Incan- 
descence . S. Haas and E. Bloch. Fr. Fat. 325,061, 

Oct. 9, 1902. 

Mantles which have become blackened by the deposition 
of carbon are restored to their original whiteness hy 
sprinkling powdered chloride of sodium upon them, either 
while incandescent or not. — H. B. 

Electrodes for Arc Lamps ; Process of Manufacture of 
. A. Blondel. Fr. Fat. 324,179, Sept. 3, 1902. 

Thk presses for carbon intended for the making of carbons 
of mineralised paste, with cores and envelopes as described 
in Fr. Fat. 323,924, 1902 (this tlournal, 1903, 487), have g 
double concentric screw-plate comprising two concentric 
and adjacent adjuncts, connected respectively to two or 
more parts of the press, and both traversed by one or more 
shafts serving to form the cores. The adjuncts are of 
relative sizes suitable to the effect of the pressure to be 
produced between the carbon body and the envelope, and 
so arranged as to form a progressive lamination of the 
envelope without causing inequalities of thickness or rents. 
Various modifications and applications of ibis system of 
screw-plates are described and claimed.—- G. K. 

Wiclis; Manufacture of Slow-burning — — B. £seh4- 
Fr. Fat. 324,739, Sept. 26, 1902. 

The material is impregnated successively with the following 
solutions (being dried after each operation) 100 grms.' 
of sodium silicate in 1 litre of distilled water ; 50 grms. of 
sodium thiosulphate in 1 litre of distilled water ; 80 gtms. 
of ammonium bichromate in 1 litre of distilled water. It 
if finally coated with a thin layer of vegetable wai (Japan 
wax).— T. F. B. 
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m.-DBSTEUCnVE DISTIIMTION. 

TAB PKODBCTS. PETEOLEUM. 

AND MINERAL WAXES. 

Sour Lakt FitU ! Tht Thiele. Petroleum 

lleview and Mining News, 1903, 8, [210], 3fi2. 

Thk oil from ibc Sour Lake Field, in Texas, taken from a 
272-ft. stratum, is heavy, viscous, and rich in asphalt nm. 

A distillation test gave, as the principal fractions, 1*59 
per cent, (by vol.) at 320"— 392'^ F., 19 49 per cent, at 
S92"*-572°, and 5- 15 per cent, at .572"— 041 V., leaving 

71*11 percent, of residue of sp. pr. 0*978. The specific 
gravities of the principal fractions were— 


For instance, 1,000 kilos, of the oil to be deodorised are 
mixed with I U kilos, of an ammoniacal solution of copper 
oxide, and the mixture heated to 90" C. Steam is then 
passed into the mixturo for one hour. — T, F. B. 

Tar and Mineral OiU ; Prorfsa for Deodorising •» 

I Uiltgerswerke Act.-Ghss. Fr. Tat. 3*24,958, Oot. 4, 1902. 

I A AiiXTUKK of the oil with an aldehyde or ketoue, preferab^ 

, in presence of an acid or alkali, is heated, and steam is 
I blown through the mixture. 

I For example, 1,000 kilos, of tlie t)il are mixed with 
I 20 kilos, of an acid or alkaline solution of formaldehyde 
I (about 40 per cent.), the mixture heated to 90” and 
! steam passed through for an hour. — T. b'. B. 


Temperature in " F. Sixicific Gravity. 


3‘io'^— .Hjci*' 0 * ns i 


The oil was found to contain 20 per cent, of asphaltum. 
The specific gravity of the crude oil was 0*963 at 63° b. 

It could thus be divided into the following commercial 
products : — 

I’er Omit. 


neuzinc D’07 

Heavy illutniiritiiiu; oil 

Middle oil 27*79 

Fr.iction to he worked for luLricatinu: oil and 
ft.srdiaUuiu 52*34 


In 1399, oil was found at a depth of 450 ft., having a 
specific gravity of 0*915. 

So far, five different strata of oil have been found ; the 
specific gravities arc as follow 


Depth. Specific Gravity. 

Frxjt. I 

250 0*9(W 

450 ' (»*915 

C.to ' 0*909 

Lower depths , 0*909 

The oil from the lower strata is not so rich in asphaltum 
as that found noaier the surface, but is richer in the lighter 
hydrocarbons. All the oil is brownish in colour. It also 
contains sulphuretted hydrogen and compounds rich in 
nitrogen. — T. F. B. 

English Patent. 

Petroleum or Mineral Oil Distillates; Manufacture of 
Nitro- Products from — . L. Edeleauu and G. A. 
Filiti, Bucharest. Eng. Pat. 9416, April 23, 1902. 

The distillates, of sp. gr. 0*87 and over, are treated with 
a mixture of concentrated or fuming sulphuric acid and 
nitric acid, the nitro* products being then precipitated with 
water. In one modification the distillates are freed from 
resinous products by treatment with small quantities of 
sulphuric acid, previous to nitration. The products, it 
is claimed, may be utilised a.s a substitute for camphor for 
mixing with nitrooellulose in the manufacture of celluloid ; 
also in the preparation of explosives, ** lacs, varnishes,^' and 
brown to black substantive dyestuffs. — C. S. 

United States Patent. 

Carbon Black ; Apparatus for the Manufacture of — . 
F- W. Porsch. U.S. Pat 726,341, April 28, 1903. 
XIII. A., page 640. 

Fesnoh Patents, 

Tar and Mineral Oils ; Process for Deodorising . 

Bfitgerswerke Act.-Ges. Fr. Pat. ,324,938, Oc^ 1902. 

Tab, or mineral oil, is made inodorous by bating with 
oxides or hydroxides of the heSvy metals,^ wHh somtions 
of aalta of these, nreferahlv in nresenAA of stlraU*.. 


IV -COLODEING MATTEES AND 
DYESTUFFS. 

Tetraphcnylmethane. M. Gomberg and H. W. Berger. 

Ber., 1903, 30, [6], 10^8 — 1092. 

The authors obtain iriplienylincthano - hydrazohenzoue 
from ])henylhy(lni/.iue and trijdienylchlorohLMizene ia 
ethereal RoUition ; yield, 90 pi i* cent. After purification 
by alcohol, tliis i;* oxidised in ethereal .solution with 
nitrous fumes to the eorres])oudii)g azo compound, the 
yield being quantitative. The triplienylmethane-azo^bsn- 
zene so obtained is decomposed by heating in a current 
of carbon dioxide, after mixing with sand, and totrapbenyl- 
methaue is extracted from the product with benzene. 

The yield fluctuates between 2 and 20 per cent, of the 
theoretical, and a light grey jiroduct is obtained, wUioh is 
white after repeated crystallisation from benzene. 

A trinitrO’derivativey • C.CgU,, was ob- 

tained by dissolving in cold fuming nitric acid. Pale yellow* 
crystals, m. pt. about 830" C. On reduction w’ith zinc dust 
this yielded a magenta-coloured solution, which appeared to 
have the same absorption spectrum as the similar dyestuff 
from triphenyl methane. — E. F. 

Indnnthrenc. R. Bohn. Ber., 1003, 30, [6], 1258—1260. 

This article is mainly polemical, in answer to a paper by 
F. Kaufler (this .Tournal, 1903, 4S8). It is stated that 
R. Scholl has obtained, by reduction of indanthreuo, which 
is the azine of unfhraquinone, the hitherto unknowru 
anthracene-azine — 

N 

— E. F. 

Dihgdroxyfluorcsceins from^ Halogenised Phthalic Acids, 
N. Osorovitz. Bcr., 1903, 35, [fi]» 1070 — 1084. 

Thk substances were prepared in a similar manner to the 
dihydroxyfluoresceins of Liebormann and Wblbling (this 
Journal, 1902, 854). Tetrachloro-, 3.6-dichloro-, and 
dibromo-phtbalic anhydrides were condensed with 2 mole- 
cules of bydroxyhydroquiuone. The halogeuiscd dihydroxy- 
fluoresceins so obtained are green crystalline substances 
with cantharides-like lustre, soluble in aqueous solutions of 
alkalis and alkali carlmuates to cherry-red solutions, the 
spectra of which are all very similar, showing two absorp- 
tion bands, tho stronger of which lies between tho lines 
D and E. These solutions are bluer than those of the 
non-balogenised compound. The substances dye brilliautly 
on ordinary basic mordants, pink to brown on alumina, 
and violet-bluo on iron, but these dyeings are fugitive to 
light. They yield white ciysfalline tctra-acetyl derivatives, 
insoluble in cold aqueous alkalis, as also monohydro- 
chlorides which arc decomposed by water. Their di-, 
tri-, and tetra-metbyl ethers do not dye on alumina 
and iron mordants. On the other hand, they dyo on 
some of Scheurer’s mordants (this Journal, 1902, 788) 
with varying intensity. With bromine in glacial acOilc 
acid solntioD the halogeuiscd dihydroxyfluorCscelna ylj^ld 
dtbromo derivatives (di^droxr-eosines). Excess pf broti^np 
has no further action. Tneie halogenised dihydroxlr-eQ4h99 
«rA dArlr red to brown orvstfillilfe Subst'anCes Ctniila^' in 
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propertiei to tho mother^imbstAncct, and dyo cochineal-red 
on alumina, and dark blue on iron mordants. 

A tribydroxyduoresceln fVom 4-hydroxyphtbalic acid 
and bydroxyquinone is also described. It dyes brown on 
alumina mordant, black on iron. — £. F. 

Phloroglucinolphthateln, C. Liebermann and T. Zeraer. 
Ber., 1903, 36, [6], 1070—1076. 

Fhloro oluci n olphth alkY m— 


CSa 


/CO\ 


o 


\ r / 

nv:““QH2(On)2(2:4) 

X >0 

Qll2(01I)j(2:4), 


ia prepared by hcatin*' a mixture of 10 grms. of pbloro- 

g lucinol and 7 — 8 prmp. of phthalic anhydride for three 
ours at 170° — 180° C. The product is extracted with 
benzene, and then recrystallised from hot water. The dry 
Bubstance is orange-yellow in colour. It is easily soluble in 
alcohol, acetic acid, acetone, or sulphuric acid, hut the 
Bolutions show no fluorescence. In solutions of alkalis or 
carbonates it dissolves with a deep orange-red colour. It 
hardly colours ordinar}’ mordants, and dyes silk only a 
slightly yellow shade. 

It readily yields tetrabenzoyl and tetra-acetyl derivatives, 
and with bromine in acetic acid solution it gives a tctra- 
bromo derivative of the formula C 2 oH 8 Br 40 y. The brouio- 
compound is amorphous, and its solutions show no fluor- 
escence ; the bromine atoms enter the 3 : 6 positions in the 
two hydroxybenzene nuclei. On methylation with dimethyl 
sulphate, phloroglucinolphthalein gives di-, tri-, and tetra- 
methyl ethers. 

■ PbloroglucinoIphthaleYn shows no resemblance to fluor- 
esoeYn, hut is very similar to phenolphthalein, hydroquinone- 
and o- and /B-orcinolphihaleins.— J. McC. 

a-Naphthol in fi^Naphthol ; Detection of — — . 
Arzberger. XX III., page 653. 

Sodium Nitrite ; Analysis of — . M. Wegner. 
XXIII., page 651. 

English Patents. 

Polyazo Dyestuffs ; Manufacture of New — — . 0. D. 

Abel. From Act. Gesoll. fdr Anilin-Fabrik., Berlin. 
Eng. Pat. 12,305, May 29, 1902. 

Sbb U.S. Pat. 717,550 } this Journal, 1903, 140.— T. A. L. 

Dyestuffs [Aro Dyestuffs] ^ and Intermediate Products 

therefor; Production of New . H. E. Newton, 

From the Farbenfabrikon vormals F. Biiyer and Co., 
Elberfeld. Eng. Pat. 12,444, May 31, 1902. 

Sbb Fr. Pat. 321,521 ; this Journal, 1903, 209. — ^T. A. L. 

Petroleum or Mineral Oil Distillates ; Manufacture oj 

Nitr O' products from , L. Edoleanu aad G. A. 

Filiti. Eng. Pat. 9416, 1902. IH., page 621. 

United States Patents. 

Indigo Mixture, and Process of Making same, B. 
Homolka, Frankfort on-Main, Assignor to Farbwerke 
vormals Meister, Lucius und Brtlning, Hbohst-on-Main, 
U.S. Pat. 726,688, April 28, 1903. 

See Enff. Pat. 11,522 of 1902 ; this Journal, 1903, 490. 

* — T. F. B. 

Azo Dye ; Black M. Kabo, Elberfeld, Assignor to 

Farbenfabriken of Elberfeld Co., New York. U.S. Pat. 
7S5,848, April 21, 1903. 

Liazotxbed o-aminopben^djpP-nitro-p-salphonic acid Is com- 
bined with 1 .6-dihydroxySphthaleue, giving a bluish-violet 
dyestuff fbr wool, which becomes deep black on treatment 
with chromium compounds. (See Eng. Pat. 18,569 of 
1902 j this Journal, 1906, 859.)— T, A. 1. 


Azo Dye ; Black — M. Kahn, Elberfeld, Assignor to 
Farbenfabriken of Elberfeld Co., New York. U.S. Vat. 
726,695, April 28, 1903. 

Geb Eng. Pat. 18,569 of 1902; this Journal, 1903, 359. 

— T. F. B. 

Blue Basic Dye [Azine Dyestuffs], and Process of Making 
same. E. A. Fourneaux, Assignor to H. A. Mots, 
Brooklyn, N.Y. U.S. Pat. 726,667, April 28, 1903. 

One molecular proportion of an alkali nitrite is allowed to- 
act on two molecular proportions of asymmetrical dimethyl- 
pbenosafraniue in acid solution in tho cold. After standin|( 
some time, or on boiling, the intermediate compound i» 
transformed into the new dyestuff. This product is a dark 
purplish powder, readily soluble in water and alcohol, 
dissolving in concentrated sulphuric acid with a yellowish- 
green colour, turuing blue on dilution. A solution of the 
dyestuff treated with zinc-dust and acetic acid turns yellow 
with a greenish fluorescence, becoming, on exposure to air, 
first carmine with a yellow fluorescence, and subsequently 
purplish-blue. — T. A. L. 

French Patent. 

o-NitrO‘$-Phenyllactrc Melhylketone [^Indigo Dyestuffs] ; 
Separation of Kiille and Co. Fr. Put. 325,109, 

Aug. 11. 1902. 

The patentees find that pure o-nitrophenyl-jS-lactyl methyl 
ketone can be separated from the crude melt obtained by 
the action of a small quantity of caustic soda on a mixture 
of o-nitrobenzaldehyde and acetone, by extraction with 
aqueous solutions of the sulphonates of alcohols, phenols, or 
of aliphatic or aromatic hydroca*bous. The solution thus 
obtained, is carefully evaporated and tho ketone salted out, 
or it is extracted by means of an organic solvent. For 
printing purposes the pure ketone is dissolved in a warm 
solution of an alkali salt of one of the above-mentioned 
sulphonic acids, and finally thicktmed with dextrin or Briiish 
gum. (Sec also Eng. Pat. 11,522 of 1902 j this Journal, 
1903, 490.)— T. A. L. 

Y.-PKEPAEIKG, BLEACHING, DYEING. 
PKINTING, AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 

Silk ; Formation of Stains on . P. Sisley. Zeits. fur 

Farben- u. Textil-Chem., 1903, 3, [9], 179—182. 

See this Journal, 1902, 1328; Gnehm, 1903, 415 ; Mamas, 
1903, 491. The author maintains that the active agent in 
causing red stains on silk is sodium chloride. The reason 
why Gnehm (foe. cit.) did not find that the stains made their 
appearance ia to be sought in the atmospheric conditions, 
for the author has proved that moisture is an important 
factor in the development of these stains. Silk, touched 
with dry sodium chloride, and then preserved in sealed tubes, 
shows no stains. The temperature is also of extreme 
importance in the formation of the stains, and possibly also 
the amount of ozone in the air. Furthermore, the silk 
seems to be the more easily affected as the amount of 
weighting material increases, but tho presence of weighting 
material is not by any means essential for the development 
of the stains. In treating the silk, care ought to be taken 
that it is not brought into contact with sodium chloride at 
any part of the process. The author quotes from lettera 
received from manufacturers in Lyons who have substan- 
tiated tho results previously recorded by him. — J. McC. 

Weighting Agents from Loaded Silk ; Simple Method of 

Removing . A. Mtlller. Zeits. flir Farben- u. Toxtil- 

Chem., 1903, 2, [8], 160—161. 

A BOILING soap-bath is sometimes employed to reduce the 
weight of loaded silk fabrics. Although by its means 
fabnes loaded to the extent of 50—60 per cent, may ho 
rendered 10 — 12 per cent, lighter, the method is unsatis- 
factory, inasmuch as it is the fibroYn of the silk which ia 
chiefly acted upon. 

Oxalic and hydrofluoric acids have the power of freeing 
silks from the whole of the inorganie weighting agenit 
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common] j naed, withoat attacking the fibre, which, when 
retieTcd of such matters, reooTers its ori^nal elasticity and 
strength. Silks which have been excessively weighted and 
thus rendered harsh and brittle, become, it is stated, supple 
and soft when so treated. 

To apply the hydrofluoric acid, the silk is moistened with 
water and immersed at the ordinary temperature in a 0*4 — 1 
per cent, solution of the acid for a length of time depending 
upon the concentration of the acid and the degree to which 
the removal of the inorganic matters is to bo eti'ected. The 
silk is afterwards washed and “ brightened.” The owaliu 
acid is applied as a saturated solution. — K. B. 


Mordanting. P. Heormann. Farher-Zeit., 1903, 14, [8], 
117—119. (See this Journal, 1903, 361.) 
Influence of Temperature on the Absorption of Metallic 
Oxide Mordants by — Experiments were made at the 
temperatures at which the mordanting of silk is ordinarily 
accomplished, namely, from O'" to 3i/' C., the mordanting 
salts used, namely, salts of iron, chromium, aluminium, and 
tin, being those which are commonly employed in practice. 
The principal results obtained in the experiments made with 
the tin suit (a solution of stannic chloride at 30"^ B.) are 
embodied in the following table ; — 


Condition 
of Silk. 


Duration I _ IiuTfnso 

I Tempera* 

of , in 

I turc. 

Immersion.) WeiKht. 

1 I 


I Ash 

( contained 
I in 
Mordanted 
Film'. 


Raw 

Roiled-ofT, 

Raw 

Boiled-o(T 

Raw 

lk.ulea*o(I , 


Hours. C. 

rt 0 

« (♦ 

« i 15 

<J 1 15 

« ! 50 

6 ' 30 


Per Cent. 

' PorOei 

IPll 

1017 

15*U1 

1 If 12 

Itroa 

1 12*24 

15-Ht 

11*17 

lS'a3 1 

I3‘3U 

Ki’UO 

i ifoy 


(The raw silk employed in the experiments contained 
€•66 percent, of asli.) 

From these results it is concluded that the influence of 
temperature in the inorduuung of silk with metallic oxides 
is, in general, of secondary importance. Nevertheless, it is 
found that at low temperatures, i.e., at 0® — 5® C., the pene- 
tration of the fibre (previously moistened with water) by the 
mordanting salts and the absorption by it of metallic oxides 
take place slowly and with difficulty, owing to the reduc- 
tion in the power of diffusion of the salts in eolutiou at 
such temperatures. Bence the silk tends to become 
unevenly mordanted. At 15®— 20^ C. the fibre is penetrated 
with ease by the salts, and mordanting takes place more 
regularly.— E. B. 

Oxalic Acid in the Ohromic Acid Indigo^- Discharge Pro- 
cess ; Function of . \V. P. Jorissen and L. T, 

Keicher. Zeits. fiir Furben- u. Textil-Chem,, 1903. 2 
[8], 157—160. ' ' 

With a view to ascertain whether the chromic acid which 
is liberated in the ordinary process of discharging Indigo- 
dyed tissues, as practised m tissue printing, distributes its 
action in a definite ratio between the indigotin on the fibre 
and the oxalic acid in the discharging bath, the reaction in 
•dilute solutions between indigotin'disulpbonic acid (prepared 
by sulphonating 2*5 grms. of indigotin and diluting the 
elution to 250 C.C.), chromic acid, and oxiilic acid was 
mvestigated. From the remits obtained it would appear that 
approximately ^ mol. of oxalic acid is oxidised per mol. of 
indigotin. (See also this Journal, 1893, 758; 1902, 1276 : 
1903, 359 and 491.)— E. B. » t 

Flax Wax; Characteriitics of . C. Hoffmeistcr. 

XII., page 639, 
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Scouring and Bleaching Textile Piece Goode; Apparatue 

for . F. C. Theis, Ohligg, Germatiy. Kng, Pat. 

7870, April 4, 1902. , . ^ 

TVo chamberi, a and b (sec figure), are arranged close to 
and m oommuaioaticn with each other. One end of one of 


the chambers, a, is provided with a removable end. The 
same chamber is provided with rails, 8, which extend 
to its removable end, and upon which a carriage, 9, runs. 



The latter carries a roller, upon which the tissue to be 
treated, is wound before it is bronglit into the chamber. The 
other chamber, 5, is formed with a longitudinal opening, 12, 
closed by means of a plate held in position by suitable 
incohanism. If desired, this chamber may also have a 
removable end ami have a carriage for the tissue-carrying 
roller running upon rails in it, as in the case of the cham- 
ber, a. In order to maintain the tissue at a uniform width 
and to prevent shrinkagf, a roller,/, and guidu rollers, r, may 
bo placed in the passage, r, through which the chambers 
communicate. The amount of tissue wound upon the rollers 
in the chambers is indicated by moans of a jockey-roller, 22, 
movable vertically and carried in the forked end of n rod, 23, 
which passes through a stufling-box, 24, the length of rod 
visible outside the chamber being a measure of the (juaiitity 
of tis.sue Uj>on the roller underneath. 

The (cotton or linen) tissue to be scoured is passed from 
one chamber to the other, and is treated with an alkali 
solution which is sprinkled upon it from the device 21 as 
it passes at full width below this. Steam under pressure 
is introduced into the chambers, and the lyo is kept circu- 
lating by means of u pump, 19, or other mechanism. 
When the treatment with the lye is completed, water may 
be similarly introduced into the chambers to wash the 
tissue. After treating in this manner, the plate, 12, ia 
raised and the tissue is led to the '* cbemicking ” apparatua. 

— K. B. 


Cotton Goods; Treatment of Raw Cotton and , to 

Reduce the Infiammahilitg thereof. W, H. Perkin, jun., 
and Whipp Bros, and Todd, Ltd., Manchester. Eng Pat. 
8509, April 11, 1902. 

Ax extension of Eng. Pats. 9695 and 23,557 of 1901 (see 
this Journal, 1902, 857, 1581). An insoluble compound is 
formed in the cotton by treatment with a solution of a soluble 
salt of zinc, copper, aluminium, or nickel {e.g.^ aluminhim 
acetate or copper sulphate), and a solution of one or more 
of certain salts (other than a soluble tungstate) derived from 
metals the oxides or hydroxides of which arc capable of 
acting as acids. Under this beading are included alumt* 
nates, stannates, arseniates, biarseniates, and antimoniates. 
Ad agent, such as an organic acid or ammonia, may be 
used, if desired, to prevent precipitation of the bath. A 
soluble tungstate may be used together with *the second 
solution (i.e., the aluminate, &c.). The following are ex- 
amples of the treatment : — 

(1) The goods are treated with a solution of aluminate 
of soda (13® B.), dried, and treated with a solution ma^ 
up of tungstate of soda, 4 parts ; zioc acetate solution 
(17® B.), 4 parts ; acetic acid (2® B.), 5 parts. 

(2) Or the goods may be immersed in a solution of 
sodium stannate of 1 1® B., dried, and treated with a solntioii 
oentaining 8 parts of zinc acetate solution (17® B.), 8 paittf 
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of Urtar emetic solution (6^ B.;, and 1 part of acetic acid 
solution (7^^ B.). 

(3) The goods are treated with a bath containing sodium 
arseniate (or biarseniate) solution (18° B.), 1 part; sodium 
tungstate solution (33° B.), 2 parts. After drj ing, they arc 
treated with a 17° B, solution of nickel sulphate. 

(4) If the goods contain “ sizing,” they may be treated 
with a bath containing stannute of soda solution (17° B.), 

50 parts ; solution of oh?lne or glycerin (25 per cent.), 1 
part. The goods arc dried and passed through a second 
bath containing zinc acetate solution (17° B.), 4 parts; 
sodium tungstate solution (33° B.), 4 parts ; acetic acid 
(2° B.), 5 parts. The goods are now dried, or both dried 
and steamed.— T. F. B. 

MercerUation of Fabrics ; Jmpts. in Means Employed in 

, and in liecoveriny the Caustic Alkali or other Liquor 

used in the Process. The Calico Printers* Association, 
Ltd., MancliPster, and Wm. Warr, Staly bridge. Eng. 
Pat. 14,525, .Tune 30, 1902. 

Thk fabric, after mercerising, is washed while being 
stretched in a .«tontcring machine, and it then passes 
between sets of doctors or scrapers, so that the liquor 
is forced to pass through the fabric, the washings being 
collected and recovered. I\Iorri concentrated washings are 
thus obtained. An nngc meats are also claimed for collecting 
the washings separately from each set of doctors, lifting and 
discharging them on to the fabric by bucket wheels, and 
finally conducting the first or strongest washing to a tank 
for recovery. — E. F. 

Printing with Sulphur Dyes ; Process for . It. J. 

Urquhart, Muncln ster. From the Chomische Fabriken 
vorra. VVeilcr-ter Meer, Uerdiugen, Germany. Eng. Pat. 
13,471, June 14, 1902, 

SxJLPHtm dyestuffs, free from alkali sulphides, are mixed 
#ith solutions of alkali carbonate.^, salts of basic character, 
•or caustic alkalis, and a thickening agent, with or without 
an addition of sulphur (ste IJ.S. Par. 708,429 ; this Journal, 
•1902, 1231) or of a hygrosco[»ic substance (sec Add. to Fr. 
Pat. 322,147 ; this .lonmal, 1903, 417 and 552). The 
mixtures are printed in the usual manner, the printed 
tissues being steamed for 5 — 30 minutes, without pressure, 
rinsed, and soaped,— E. B. 

Check or other Patterns on Stuffs by Printing i Irnpts. in 

the Pi'oductioH of . B. H. D. Mills, Darnetal, Jb'rance. 

Eng. Pat. 2401, Jan. 31, 1903. 

Each side of a fabric which is to be teazled is printed with 
a pattern. These patterns only overlap where a deep shade 
is desired. Where only one side is printed, half-shades 
result. — E. F. 

Steaming Fabrics; Irnpts. in Apparatus for . K. 

Schittke, St. Petersburg. Eng, Pat. 18,066, Aug 16, 1902. | 

Thk fabric is suspended in loose hanging folds in the 
steamer by means of rollers circulating in a “ railed track,” 
and is fed in and led out obliquely from the side. The rate 
of exit is automatically regulated by an arrangement of 
oscillating guide levers. — E. F. 

Drying Machines [/or Fabrics’]. M. Rosso w. Eng. Pat. 
8856, April 16, 1902. L, page 618. 

Calendering or Finishing Textile Fabrics. R. Williams, 
Manchester. Eng. Pat. 12,717, June 4, 1902. 

tn calendcrirg textile tissues, the latter are usually passed 
betyreen an internally heated metallic roller or rollers, on 
the one side, and, on the other side, rollers composed of 
compressed paper, cotton, or other fibrous materials, which 
are trot .heated, except by surface contact with the metallic 
rollers, the Use of fibtoUs rollers being desirable in order to 
prevent the tissues from bein^ damaged during the operation. 
The object of the present invention is to provide means for 
internally heating the latter kind of roller. To ihis end the 
tbllera are moniited UMP hollow shafts, to which steam, | 
w bilitr hot gas, or heStad i&d.j are admitted^ The 
rollers; thus heated, have an Increased effeot on the tissues, i 


* 

imparting to the sides of those upon which they operate 
the same degree or kind of finish as is given by the heated 
metallic rollers to the other tide. They may be employed, 
as hitherto, in conjunction with metallic rollers, or in 
operation upon both sides of the tissues, the metallic 
rollers iu the latter cose being dispensed with. — E. B. 

United States PATENts. 

Dyeing ; Process of . M. Kahn, Elberfeld, Assignor 

tOk Furbeufabriken of Elberfeld, New York. U.S. Pat. 
72.5,847, April 21, 1903. 

Fast black shades on wool are produced by dyeing the 
material from an acid bath with dyestuffs obtained by 
combining diazo-compounds of o-aiuiuo-phenol derivatives 
with 1 .5-dihydroxynaphthalene, and treating the dyed goods 
with chromium compounds, which act as oxidising agents. 
(See Eng. Pat. 18,139 of 1902 ; this Journal, 1903, 416.) 

-T. A. L. 

Oxidising Textile Materials; Apparatus for . C. E. 

Wild, Philadelphia. U.S. Pat. 726.207, April 21, 1903. 

This apparatus, which is for oxidising dyed textile material, 
consists of a fixed, closed casing, coutaiuiijg a rotatable 
hollow perforated drum. An arrangement is provided for 
supplying a continuous current of the oxidising fluid 
through the apparatus. This consists of a heater and 
pump, which drives the liquid through a pipe, cue end of 
which is connected with the interior of the drum and the 
other end witli the casing. The heater is arranged so that 
more liquid can be introduced into the apparatus, if desired, 
while it is at work. — T. F. B. 

French PiVTKNTs. 

Treathig (Scour ing, Textiles) ; Apparatus for — . 

M. C. Haas. Fr. Pat. 321,168, feept. 2, 1902. 

An apparatus for boiling, bleaching, and dyeing textile 
fibres in the loose state or in the form of fabrics, consisting 
of a closed ves.sel containiug a central, vertical liquor-supply 
pipe, into which liquor distributors may be fitted in such a 
manner as to be readily fixed in and removed from it, for 
the purpose of enabling the liquor to be brought into 
immediate contact with the fibres. The latter are placed 
in the vessel to a convenient height, then a set of dis- 
tributors is fixed in position above and in contact with 
them. More fibres are then added, followed by another 
set of distributors, and so on until the vessel is full. A 
cup is then placed on the top of the central pipe and a cover 
on the vessel, after which the liquor is introduced, which 
is heated, when required, by means of a steam coil provided 
for the purpose. — E. B. 

Wool ; Machine for Washing or Scouring — . F. L. 
Whitney. Fr. Pat. 325,163, Sept. 4, 1902. 

See Eng. Pat. 19,174 of 1902 ; this Journal, 1902, 1531. 

— T. F. B. 

Decatising Tissues ; Apparatus for . M. B. Silk^ 

Fr. Pat. 324,568, Aug. 27. 1902. 

A combination of the following apparatus : — (1) A sheet 
of metal, heated from below by gas or other suitable 
means, aud covered with calico ; (2) a roller upon which 
the tissue to be treated is wound aud whicli is placed at 
one end of (1) ; and (3) a metal framework supporting the 
whole. The tissue is drawn from the roller over the sheet 
of metal, the calico covering being kept moist with water, 
aud the tissue being left iu contact with the calico for a 
few seconds, to enable the steam which is generated to 
penetrate it. — E. B. 

Glossing nnd Soupling Assduplissement*^) of Textiles, 
either Raw or Dyed j Apparatus called ** Etoile ** for 
the . H. Meuet. Fr. Pat. 324,792, July 25, 1902. 

The goods ar^ passed between cylindrical wooden rollers, 
virhich revolve in opposite directions; eacb roUer has a 
number of lonsitudinal ribs at equal distances round its 
surfoob; rmi of one roller fitting into the spaobs 
betw^mi the rib«/of the Bk ■ ^ 
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Mercerising Machine [for C<ytto»t Skeins'^, R. Chovolkna. 

Fr. Pat. S24,848, Sept. 20, 1902. 

In order to prevent shrinking, the skeins are kept at 
constant tension on a pair of parallel rollers, one above 
the other, the upper one being fixed and the lower one 
movable, so as to allow variation in ihe tension of the , 
lyfoods. These rollers are mounted on a frame which can 
be moved vertically, by powerful screwjacks and rack autl 
pinion arrangement, so that the skeins cun be uiovcmI about 
ic the bath during treatment.— T. F. B. 

Dyeing^ with or without Weitjhiing ; Process of . 

K. S., .1. H., and F. li. Carmichael. Fr. Pat. 

Oct 7. 1902. 

The dyeing and weighting of textilc.s, &c,, i.s effected in oue 
operation by the use of neutral or acid solutions of casein. 
For instance, the hath may he made up with 10 kilos, of 
casein and 2 kilos, of neutral soup in 150 litres of water, ^ 
This mixture is heated to 50'^, and the weighting material 
added, the weight of casein being at least (> per cent, of ^ 
that of the weighting material ; after thorough mixing, the ' 
dyestuff is added, and the bath made up to 300 litres. 

For dyestufls used in acid baths, tlu* casein is dissolve*! ; 
in a 2 per cent, solution of glycerin, and about 2 to .5 per : 
cent, of lactic acid is added. 

In using neutral baths, without soap or acid, fresh case'll! ■ 
must bo us**(l in dilute glycerin solution ; the casein content i 
should be from 30 — 40 per cent, of the .soliil constituents 
of the bath, which contains about one part of solid to four j 
of water. (SSee also Fug. Pat. 5998 of 1902 ; this Journal, ' 
1903, 211.)— T. F. B. i 


ra-ACIDS, ALKALIS. AND SALTS. i 

Vitriol in Cluimhers ; Simple Instrument for Mechanically i 

CalcuUitiny the Weight if . C. Davidsou. Cliem. ' 

News, 1903, 87 , [2200], 20.3—207. ; 

The weight, in tons, of actual oil of vitriol in a chamber 
is given by the formula — ! 

ih<! 

” 12 2240 100 I 


/, 5, being length and breadth of eliamher in feet ; */, depth 
of acid, in inches; S, specific gravity of the acid; P, its 
percentage content of actual The factors maybe 

Mritten in the form — 


</( 


(J2*.‘ ^ \ 

12 X 22 Ui/ 


100 * 


where the second factor is a constant for each individual 
chamber, and the third can be calculated and tabulated for 
varying strengths of acid. The following fable gives the 

values of * for each degree Tw. from 70 ’ to 145“^ ; — 


0 fY 

Sp. (Jr. 

0 ip 

Sp. Gr. 

i ‘’T. 

.“^p. Gr. 

0 rp 

, .'>p. Gr. 

7U 

0-606 

89 

0-700 

108 

0*970 

127 

1*173 

71 

0 (;i.5 

IS) 

0*700 

100 

0*087 

128 

1*183 

7*2 

0*624 

01 

0*800 

110 

0*907 

121* 

: 1*194 

78 

o-im 

92 

0*810 

111 

1-(H17 

130 

; 1--20.5 

74 


93 

0*8*29 

112 

1*017 

131 

1*21.5 

7.5 

0*6.58 

04 

0*8,89 

113 

1-0-27 

13*2 

’ 1-22.5 

7« 

0'6<« 

95 

0*849 

114 

l*ua8 

1.83 

1*23.5 

77 

0*672 

96 

0*858 

11.5 

rO-48 

134 

1*246 

78 

0*6S2 

07 

0*868 

1 116 

1*058 

i;i5 

■ 1**256 

79 

0*692 1 

08 

0*878 

1 117 

1*009 

136 

' 1*267 

80 

0*701 1 

09 

0*887 

1 118 

1 *079 

137 

1*278 

81 

i 0*711 ; 

100 

0*897 

j no 

1*080 

138 

! 1-‘2H9 

82 

0-7*21 

101 

0*007 

' 1*20 

1*HH) 

1.39 

1*:U)0 

88 

0*731 1 

102 

0*917 

, 1*21 

1*110 

14f» 

j 1-:h2 

84 

i 3*741 

19t 

0*92H 

' m 

l*U0 

141 

1 1 *32.8 

8.5 

' 0*7fil 

104 


1 12^1 

, 1*1.81 1 

142 

j i’3:u 

86 

0*760 I 

105 

0*946 

124 

114*2 

143 

: l*:)4,5 

87 

: 0*770 ] 

106 

i 0*936 

I 125 

; 1*152 

114 

; 1 * 3.57 

8S 

1 0*780 , 

107 

0*966 

126 

‘ 1*1W 

115 

1 1*368 

1 


Further, it is to be noted that the product of the first 
two factors in the fonnula would give the weight of the 
liquid iu the chamber if it were water, and that the value of 

for acid of U0°-3 Tir. ii I-poo, tfint ia, the actual 
H SO 4 in any volume of acid of that strength weight os 1 


much at the whole volume of liquid wtmld if it were water. 
Thus the product of the first two factors in the formula 
give.** the weight of actual HjS(\ in an acid of Tw. 

The author’s plan i.s to multiply the first two factors, and 
then multiply the product by th*' third factor; and this Is 
carried out by two applications of the proportionality of 
corrfS]mnding sides in similar right-angled triangleii. The 
actual in>trumcnt eon.*ists of a sheet ot piiptr stretched OU 
a di'iiwing board, with appropriiite scales dninu on it iDtl 
on the accompany iug T-s*juare. The whole upparotus is 
shown in the figure, and the construction will bo best 
followed by taking the particular ease given by the author, 
ot a set *)f live ch.-imbers, for whicli the values of the second 
factor wore respectively 5*85,7 25, (>‘04, (POI, 4 m) 7. Tho 
sheet is, say, 34 by 24 ins,, the line OA is, Huy, 23 in». 
long, and the perpendicular lino All is about the same 
length, and is diviih-d into in many parts as iho maximum 
depth, in inches, *)f iieid in the chiimhcr (iu this case 2.5). 
eaeli part being subdivided into tenths. OA ii now divided 
into a couveiiieut numhiT of parts (in this case 7i, or IS, 

the unit being two divisions), and the value.s of from 

the table, or some convenient multiple of them, ire laid ofi' 
uhmg OA and nnmhered with the degrees Tw. with which 
they correspond. The si comt-factor values for the different 
chambers are also laid off along OA (or, for clearnCHS, 
along a lino parallel to OA and starting from the per* 
pemiicular through ( ), as shown in th*3 figure) and marked 
with the numbers of the chambers to which they belong, 
'i'he depth of water (or of acid *)f 110 '*3 'fw.) in any 
chamber which would weigh (or the TT.^SO^ in which would 
weigh) 100 tons, is now calculated, say, for No. 2 chamber 
1 (K! 

« 13-8 ino. A line is drawn from 0 to 13*8 in the 

scale along All ; tlie T-square is brought up to the mark 
for chamber No. 2, ami a line drawn from OA to the sloping 
line. A scale is made, on whiidi this hmgth represents 
loo, and this scale is extended and copied on tin? T isjuare 
and along the line Ml* through the iur*3 I’w. mark, us 



shown in the figure. A threail is now looped on a drawing- 
pin atO, long enough to reach beyond B, and is tied at 
the other end to a piece of lead massive enough to keep it 
taut wherever placed. Suppose in chamber No. I the acid 
he 10*3 ins. *leep and 126^ Tw. Set the tliread to 16*3 on 
the scale AB, set the square at the mark for No. 1 
chamber, and rea<l the scale on the square where the 
thread crosses its edge — it will be 9.5 *4. There would then 
be 9 . 5*4 tons of acid in the chamber if it were I10‘'*3 Tw. j 
but it is 126' Tw. Set the thread to 95 *4 on the scale 
MB, bring the square to Ihe 12G® mark, and read the icate 
on the square where the thread cuts it. This figure (110 fU 
tons) is the weight required. 

The instrument contains all its own data, and by (it 
aid the stock of acid in the ebambera can be rapi^Jy 
ascertained to a degree of accuracy quite as high that 
with which the depth of acid can he mcasui^ or iiita 
specific gravity determined. — J. T. D. ^ 
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Sodium Carbonate t Sodium Bicarbonate^ Carbon Dioxide, 
and Water; Equilibrium in the System Composed 

of . H. McCoy. Amer. Chem. J., 1903, 29, 

[3], 437— *462. 

It 18 Khown experimentally, that the equilibrium in a 
system composed of sodium carbonate, sodium bicarbonate, 
carbon dioxide, and water, is governed, at constant tempera- 
ture, by a combination of influences represented by tbe 
aquation— 

2.r»C _ jr 

-* x) * 

X being tbe fraction of sodium as carbonate, l—j: the 
fraction as bicarbonate, C the concentration of tbe sodium 
in grm.-atoms per litre, k the solubility coefficient of carbon 
dioxide in water at the equilibrium temperature, and 1* the 
partial pressure of the carDou dioxide. For dilute solutions, 

K is found to bo 5300, 

The fact that sodium bicarbonate is a weak acid, invali- 
dates the calculation of the degree of hydrolytic dissociation 
from the ionisation constant of carbonic acid. The author 
finds that, for this reason, the amount of free hydroxide 
calculated by Walker for a dccinormal solution (J. Chem. 
8oc., 1900, 77, S) about ‘20 times too great. 

In a solution containing 0*5 grm.-molecule of sodium 
carbonate in 10 litres, 0*2 per cent, of the carbonate was 
found to exist as hydroxide and bicarbonate. 

The state of equilibrium reached when a solution of bi- 
carbonate loses carbon dioxide (in air), can be calculated by 
means of the equilibrium formula, the amount of carbon 
dioxide in the air being known. 'I'his state of equilibrium 
depends on the concentration of the solution. — T. F. 11. j 

i 

Calcium Sulphate; Solubility of , in Solutions of 

Sodium Chloride, A. d'Au^elnie. Bull. Soc. Chim., 1903, 
29, [9], 372-374. 

The solubility of calcium sulphate was determined in solu- 
tions of pure sodium chloride, of strengths varying from 
N/20 to 6N. Excess of calcium sulphate was introduced 
into the solutions, which were placed in a thermostat and 
mechanically agitated. After 9 or 10 hours^ tLc amounts 
of calcium bulphatc dissolved were determined. 



rengt u of 

Auliydrous CaS 04 dissolved 


NaCl. 

At C. 

At 29° C. 


Crms. per Litre. 

C Tins, per Litre. 

Grms, iHjr Litre. 


0 

1*70 

2*10 

N/20 

2*925 

2*3*2 

2*70 

N/10 

R’sno 

2*79 

.3*15 

N/5 

Jl*70 

3'4l 

3*75 

N/2 

29*25 , 1 

4*40 

4*70 

■ IV 

68*50 ; 

,5*':2 

0*(K> 

m 

87*75 1 

0*58 

«*83 


102 -.ro 

0 90 

7*15 

2N 

117*0 , I 

7 10 

7*30 

2Nt 

181*0 

Mnx. 7*20 

Max. 7*30 

2N} 

140*2 ' 

7*10 

7*13 

8N 

175*0 

0*80 

0*80 

3IV* 

204*7 1 

0*30 

rt*.30 

4N 

234 0 

5*90 

5 90 

6N 

292*0 

5*30 

6*30 


— W. II. S. 


Copper ; Secondary Beaction in the Precipitation of , 

from a Solution of Copper Sulphate. A. J. J. Vande- 
velde. Chem.-Zeit., 1903, 27, [-16], 431. 

When small zinc rods are placed in a solution of copper 
sulphate, the precipitate formed, contains, besides copper, 
basic zinc sulphate, ZnO, ZnlSO^. Solution of the zinc 
continues even after all the copper has been precipitated, a 
compound of zinc hydroxide with zinc sulphate being then 
produced. — A. G. L. 

Cyanide; Impurities in Commercial H. A. Mather, 
Eng. and Mining J., 1908, 75, [15], 553. 

Thb author points ^t that when commercial potassium 
cyanide contains sulphides it has been made from ammonium 
sulphocyanide (thiocyanate) obtained irom coal-gas. — A.S. 


Colloidal Arsenious Sulphide Solutions ; Precipitation of 

. F. W. ICuester and G, Dahmer. Zeits. anorg. 

Chem., 1903, 34, 410—412; Chem. Centr., 1903, 1, 
[17], 994. 

The authors have previously shown that arsenic trioxide 
in aqueous solution is converted by sulphuretted hydrogen, 
into arsenic trisulphide, which, however, remains in colloidal 
solution. Vanino (this Journal, 1902, 426) has recom- 
mended heavy spar (barium sulphate) as a reagent which 
rapidly effects the separation of substances in colloidal 
solution. The authors find that the precipitating action 
depends upon the method of slaking and on the nature 
of the reagent. A satisfactory separation was effected 
by heavy spar, precipitated barium sulphate, wood charcoal, 
copper oxide, powdered glass, and especially by Iceland 
double spar. 0*2 grm. of marble effected the separation 
of 0*067 grm. of arsenic trisulphide from colloidal solution 
in the course of half a minute. — A. S. 

Nickel Carbonyl ; Senne Physical Properties of . 

J. Dewar and H. O. Jones. Proc. Roy. Soc., 1903, 71, 
[474], 427—439. 

When nickel carbonyl is heated suddenly, in an inert jras 
(such as hydrogen or nitrogen), it decomposes quietly, 
and without the production of noticeable amounts of 
carbon dioxide, even up to 130° C. : the author.s infer that 
the explosion, which is produced when the compound is 
heated, in air, to CO"' C., is due to the pnisence of oxygen. 

Vapour density determinations, made by Victor Meyer’s 
and Hofmann’s methods, showed that, in an atmosphere 
1 of carbon monoxide, the vapour density is higher than 
in hydrogen, nitrogen, or ethylene, the value, at 66° C., 
being 85*2. In carbon monoxide, the vapour was almost 
completely (99*7 per cent.) dissociated at 216° C. Hof- 
mann’s method showed a vapour deusity of 8.5*6 at 17° 0., 
and 21*5 at 182 " C., 98*4 per cent, of the substance being 
dissociated at the latter temperature. 

Tlx; boiling point, as calculated from vapour pressure 
determinations, was 4 3° *2 C., while it was observed to lie 
between 43°* 2 and 43°*33, at 769 mm. pressure. The 
critical temperatiire and pressure were calculated to bo 
about 200° (1. aud 30 atmospheres, respectively. — T. F. B. 

Solid Carbon Dioxide ; Preparation of . N. Teclu, 

.1. prakt. Chem., 19u3, 67, [H— 9], 423—425. 

A siMrr.K apparatus for preparing small quantities of solid 
carbon dioxide from tbe liquid gas, consists of a glass tube 


Ftc. 1. Fio. 2. 
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114 crajn length and 12 mm. wide, on which are blown 
six bulbs at inunals of 6 cm., the drat of these having a 
diameter of 14 cm., and the others of 6 cm. The ends of 
the tube beyond the bulbs are 20 cm. in length. ()ii 
connecting this tube with the carbon dioxide hohler, the 
bulbs are rapidly filed with the solid dioxide, whilst the 
moisture in the apparatus is condensed and froxen. Any 
part of the tube may be rendered transparent by sponging 
the exterior of the glass with a mixture of equal parts 
of 30 per cent, glycerin and 95 per cent, alcohol. 

The apparatus shown in the accompanying figure^ has 
been designed for the preparation of larger quantities. 
It consists of a tube, C, 12 mm. in wiilth, widi two arms, 
D and 1),. which open exactly opposite one another at B at 
a distance of 6 mm., and have equal-sized circular plates 
about their opeuings. The lube is fixed in a horizontal 
position, and the liquid carbon dioxide entering at A 
emerges in two impinging currents at B, with the^ result 
that solid carbon dioxide is produced ; and the yield is 
increased by suiToiinding the openings by the band K. 
The solid product is collected in a glass cylinder, which is 
placed round the tw'o .'inns of the tube, and has its mouth 
closed by a gauze covering, F. — C. A. M. 

Phosphorus; Action of Liquid Animoiua on 
A. Stock. Her., 1903, 36 , [«], 1120—1123. 

WiiiTK phosphorus, when treated with liquid ammonia at a 
temperature above its melting-point, is changed into a fine, 
deep black powder, which readily settles in the supernatant 
colourless ammonia. On opening the tube, the ammonia 
evaporates, and phosphoretted hydrogen escapes. Besides 
phosphorus, the black substance contains nitrogen and 
hydrogen ; it turns bright orange red in moist air, under 
'water, or on treatment with acids. Animonia or other 
alkali brings back the black colour. 

The black substance is supposed to be aiid the 

red 1*40. The author discusses the nature of the similar 
substances obtained by 11. Schenck (this Journal, 1903, 
494).— li. F. G. 

Nitrogen ; Oxidation of Atmospheric , hg ElectricAil 

Discharges, F. vou Lcpel. XI. A., page 630. 

Hydroferrocyanic and Ifydrofcrricyanic Acids ; Some Pro- 
perties of , and Deterniination of Potassium Ferro- 

cyanide. M. rrud’homme. XX 111., page 650. 

Sodium Hydroxide ; FAectrolysis of Fused . 

K. Lorenz. XI. A., page 635. 

Sodium Nitrite ; Analysis of . M. Wegner. 

XXllL, page 651. 


I United States Fatbnts. 

j Sulphuric Acid ; Apparatus for the Manufachtre of 

O. H. Eliel, Lasalla, III. U.S. Tat. 735,427, April 14, 

I 1903. 

A DEXiTUATiNti and concentrating tower is provided 
number of independent filled sections, above which a yalvfd 
flue connected to the sulphur bunuT enters, connection tO 
I the acid chamber tuning made below the sections. The 

; tower it closed at the top, and a spray nozzle is arranged 

in the entering flue for the sulphurous acid ga^es. A down 
, draught is produced in the tower by suitable means. E. 8. 

I Sulphuric Anhydride ; Process of Making M. ^ 

! Hlanc, (^arlsruhe, and Krauss, Assignors to harbwerke 

! Venn. Mcister, liUcius und Brtining, Hftchst-oii-the- 

' Main, Germany. II. S. Pat. 726,070, April 21, 1903. 

i Gasks containing approximately 7 per cent, of sulphur 
j dioxide and 9 per cent, of oxygen, arc conducted through a 
I first portion of contact inattrinl, kept at about 500^ C., m 
the proportion of about 120 litres of pyrites burner gases 
per kilo, of platinised asbestos, the resulting gus inixturo 
jms-'ing thence at the same speed to a second portion of 
contact material, at a temperature of about 400’ C. 
Compare G.S, Pat. 700,512, May 20,1902; this Journal, 
1902, 8.59.— E. S. 

Suhstances ; Treating , with Nascent Carlton Dioxide 

[to obtain Boric Acid], W. Smethurst, Dolgelly, 
England. U.S. P/it. 725,786, April 21, 1903. 

Ski*. Eug. Pat. HbSOG, Aug, 16, lUitl ; this »Iournal, 1902, 
970; also Fr. Pat. 320,249, April 7, 1902; this Journal, 

i 1903, 94.— E. 8. 

I 

Soda; Process of Cleaning 1). W. Gill, Cheyenne, 

I Wyo. II.H. Pat. 725,553, April 14, 1902. 

Natuiial soda is dissolved in water at 160® F., and the 
j solution is cooled to 140° F., and retained at that tempera* 
j ture till all foreign matter has separated, when the clear 
I liquid 18 drawn olT an I recrystallised at a temperature of 
! .50 ° F.— T. ]'\ H. 

j Sodium Bichromate; Method of Making . F. M. 

i Spence. 1>. D. Spence, and T. J. 1. Craig, Manchester, 
and J. J. Hood, Jaindoii, Assignors to Peter Spence and 
Sons, Ltd., Manchester. U.S. Put. 725,501, April 14, 
1903. 

Skb Enff. Pat. 501.5 of 1901 ; this Journal, 1902, 253. 

^ -T. F. B. 

Alumina ; Process of Obtaining . C. A. Doremua, 

New York. U.S. Pat. 725,683, April 21, 1903. 


Potassium Chlorate; Electrolytic Reduction of . 

D. Tommafii. XI. A., page 635. 

Potassium and Sodium Hydroxide Solutions ; Dependence 


Aluminium fluoride is obtained hy^ first acting ^upon 
aluminous material with “an acid containing fluorine,** and 
then subjecting the aluminium fluoride produced to the 
j action of superheated Rteam. — E. 8. 


of the Reacting Power of , on the Content of Water. 

W. Vauhcl. XXllL, page 656. 

English Patents. 

Alum and Alunites; Treatment of , jor the Purpose 

of Obtaining Aluminic and Potassic Compounds. U. 
Alvisi, Rome, and E. Millosevich, Beoevento. Eng. Pat. 
8302, April 9, 1902. Under Internat. Oonv., June 3, 
1901. 

A HOT solution of potassium alum (which may be prepared 
from “ alunite *’ by known processes) is treated with a mole- 
cular proportion o^inoilk of lime, und, after settling, the 
precipitate of calcium aluminate and calcium sulphate is 
filter-pressed, and digested 'with sufficient sulphuric acid to 
form aluminium sulphate, the solution of which, separated 
from the nndissolved calcium sulphate, is concentrated and 
crystallised. The potassium sulphate is recovered from the 
solution separated m the first part of the process. — S. 

Liquids of all kinds ^Sodium Chloride Solution] ; Electro- 
lytic Treatment oj . C. Arsaco. Eng. Pat. 25,354, 

Not. 18, 1902. XL A., page 636. 


Brine; Process of Purifying . G. N. Vis, Schweizer- 

hallc, Switzerland. U.S. Pat. 725,896, April 21, 1903. 

See Eng. Pat. 14,812, July 20, 1901 ; this Journal, 1902, 
913.— E. S. 

Sulphite Lyes; Process of Utilising V. Drewsen, 

New York, and L. J. Uorehfeldt, Trondhjem, Norway. 
U.S. Pat. 726,036, April 21. 1903. 

The waste liquor of sulphite mills, containing sulphoimtes, 
is neutralised with liquor from the soda pulp, containing 
sodium sulphide, and the mixture is concentrated and 
calcined. The product is lixiviated, and the solution ia 
treated with lime, the soluble sodium salts being drained 
off for further use.— E. S. 

Bromine; Process of Extracting . A. W. Smith, 

Cleveland, Ohio. U.S. Pat. 725,161, April 14, 1908. 

Oases containing bromine are treated first with an alkali 
carbonate (potassium carbonate is specified),^ and sttbae- 
queotly 'with an absorbent for carbon dioxide (c.p.| an 
alkaline earth hydroxide). — T. F. B. 
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^ogen Compounds ; Method of Making . F. E. 

Dizeniusz, Frankfort a/Main. U.S. Pat. 725,301, April 
1, 1903. 

Fr. Put. 323,032 of 1902 ; thin Journal, 1003, 420. 

-T. F. B. 

French Patents. 

ilylic Masses containing Platinum ; Regenerating the 

ctiuitg of Spent [Sulphuric Acid Manufacture']. 

idische Aniliu uud Sofia Fabrik. Fr. Put. 321,7.51, 
jpt. 2G, 1902. 

'(T catalytic masses containing platinum are renewed by 
srof the two following processe.s : — 

Furnace gases, air, or other inert gas, mixtal with 
11 amounts of some volatile substance containing 
gens, are allowed to act on the spent mass, until the 
tili.‘‘Ution of iini)nrities has ceased. The following 
genised substances may bo use<l : liydrochlorie acid, 
ionium chloride, sulphur chloride, sulpburyl chloride, 
(gene, acid chluridfis, halogen derivatives of the hydro- 
ons {c.g., ethyl bromide, bromobenzene, the tricbloro 
mes, or cblorouaphthalenes). , 

A cuneut of sulphurous gas, either alone or with 
her gas, poor in, or free from oxygon, containing an 
SH of sulphur dioxide over the amount requiied for 
iml transformation, is allowed to act on the sjieut mass, 
he temperature of the catalytic process, until all 
irity is removed. — T. F. B. 

rochloric Acid and Sulphuric Acid or Sulphuric 
nhydridc ; Piocess for the Simultaneous Matrujaclure 
■ . \V. Masson. ^Fr. Pat, 324,859, Sept. 30, 1902. 

IXTURE of chlorine (71 paris), sulphur dioxide (Gl 
i)> And superheated steam (30 parts by weight) is healed 
confined space, with or without the presence of a 
lytic agent (such as platini.scd asbestos). Tlie mixture 
ulphnric and hydrochloric acids producCfl is pus.scd 
ugh a tower, down which sulphuric acid hows. 'I’he 
Iting acid is heated to 250'’ C., and the hydrochloric acid 
piug is freed from sulphuric anhydride vapours by 
mg, and collected in water in a second tower. 

) obtain sulphuric anhydride and hydrochloric acid, the 
Lint of water vapour is reduced to 18 parts (instead of 
and the gases are collected in sulphuric acid a.s before: 
esulting acid is heated to 250'^ C., and the gases cooled, 
luric anhydride being condensed, while the hydro- 
ric acid is collected in water as before. — T. F. B. 

lUne Solutions ; Electrolysis of . L. Gourwitch. 

Fr. Pat. 324,970, Oct. 4, 1902. XI. A., page G37. 

Calcium Chloride ; Process jor Utilisation of — 

X. Basset. Fr. Pat. 324,698, Sept. 24, 1902. 

[LUTE solution of 3 mols. of calcium chloride is mixed 
a dilute solution of 1 mol. of aluminium sulphate, 
dlirate is evaporated, and the hydrochloric acid collected, 
residue of aluminium hydroxide i.s di.^^solved in sulphuric 
and used for a second operation. — T. F. B. 

nic Compound } A Neitj and Process for Making 
\ same. H. Spence. Fr. Pat. 324,205, Sept. G, 1902. 

cw compound of sodium titano-sulpbatc is formed by 
electrolytic reduction of titanium sulphate in the 
mce of sulphuric acid, with the addition of sodium 
late, after which the solution thus formed is evaporated, 
new compound is lilac in colour, easily soluble in 
r, and forms a strong reducing agent, (:8cc Fug. Pat. 
of 1899; this Journal, 1900, 24G.)— G. 11, K. 

mous Chloride ; [ Electrolytic] Production of a New 
H. Spence« Fr. Pat., 324,835, Sept. 4, 1903. 

ILUTION of titanic chloride, TiCl, (conveniently pre- 
i by dissolving ^^Jffiniam hydroxide in hydrochloric 
tril subjected to bleotrolysis, occupying the enthode 
lartmeut of the cell (liead forming tne cathode), white 


a carbon plate, in dilute hydrochloric acid, forms the anode 
portion ; titanous chloride, oi a lilac colour, is produce<l. 

— T, F. B. 

Phosphates and Phospliatic Limestone ; Apparatus for 

Enriching . LTTuion des Produits Chimiipies 

d’llemixem. Fr. Pat. 325,012, Oct. 7, 1902. 

Tub phospliatic material is agitated with water in a 
cylindrical vessel, and then allowed to settle. The super- 
natant liquid having been removed, the settled material is 
washed with Avater iiiuler pressure, and the excess of water 
pumped off. — T. F. B. 

Alkaline Salts; Electrolytic Decomposition of — — — . M. 
Wilderman. Fr. Pat. 325,154, Sept. I, 1902. XT. A., 
page 637. 

Soluble Glass [Alkali Silicates] ; [Electrical] Manufacture 

of' . Soc. Anon. li’lndustrie. Verriere ct ses Derives. 

Fr. Pat. 325,164, Sept. 4, 1902. 

'I’liE raw mixture of .sand or quartz and alkali sulphates 
or earhonateP, is heated in an electrical resistance furnace, 
Avith the addiiion of a small proportion of some body con- 
taining carbon, such as crushed coal l)ri«iuttte8 ; the addition 
of about 3 per cent, of Avhich is said to reduce the energy 
required by about 25 per ctmt. When Avorking with alkali 
sulphate, the addition of an alkali chloride is said to favour 
the reaction, and to lower the cost of production. — W. (k H. 

Liquid Air; Apparatus for the Production of 

Jl. P. Pictet. Fr. Pat. 324,715, July 12, 19()2. 

The liquefaction is effected in two phase.s, in order to 
avoid the inconveniences aii.sing from the deposition of 
solid carbon dioxide on th(' interiors of the working 
cylinders. The llrst phase consists in liquefying by 
compres.sion, cooling, and expansion in described apparatus 
a certain determined (luautity of air ; and the second, in 
utilising the evaporation of this liquid air to liquefy a 
second portion of air, Avhich is continually rencAved, and 
passes, under feeble pressure, through a coil cooled by the 
ii«|uid air of the first pha.se. The carbon dioxide crystal- 
lises in the coil, and the liipiid carrying the crystals has 
exit through a filter Avhich detains the carbou dioxide snow. 

The Avorking cylinders are inclined, and the metal of 
Avhich they are constructed is less expansible by heat than 
that of Avhicb the pistons are made. The claims also 
include other features. Reference is made to Fr. Pat. 
319,330 of April 27, 1901. (Compare also Eng. Pat. 2713, 
Feb. 8, 1901 ; this Journal, 1902, 407 ; and Fr. Pat. 
322,000, June 28, 1902 ; this Journal, 1903, C64.) — E. S. 

Nitrous Products ; Electric Installation for the Synthetic 

Production of , by Means of Electric Discharges in 

Gaseous Mia.turcs. C!omite dTnitiative pour la Fabr. de 
Prod. Nitriques. Fr. Pat. 324,964, Oct. 4, 1902. XI. A., 
page G07. 

VIIL-GLASS. POTTERY. ENAMELS. 

Mirror Glass ; Composition of , m Various Countries. 

Kicks. La Ccramique, 1903, 33, [157], 111—112. 

The charges of metal for mirror glass are compounded as 
follows in the various countries specified ; — 


— 

Fmnce. England, i Germany . 

1 ; i 

Belgium. 

j 

Russia. 

1 United 

1 States. 

I 

Sand 

i LOtiO 

i.U(n) 

Parts by Weight. 
1.000 ' 1.000 

1,000 

! 1,00ft 

Sulphate.. 

42U 

425 

420 

430 

425 

. 70 

Soda 




1 . • ■ 


340. 

Lira? ..... 

.300 

300 

300 

320 

300 

! 310 

Ai'ood 

22 

21 

22 1 

23 

•■23 ] 

• • 4' 

charcoal. 
Arsenic . . . 





i 

LA 


Then, assuming that the sand contains 98 per ceat. of 
silica, the sodium carbonate 57*8 per cent, of NOsO, the 



l!iv30.ito».] JOURNAL ANU PATENT LITERATURE.-^Ol, VIII. & IX. 


sodium Bulpbute 42 j)er cent, of and tho lime 54*3 j 

per cent, of Ca( ), the forogmiig charges currespond to the ; 
subjoined fonnulic : — | 

Fratice, — 71*30 per cent., or 1*238 SiO. ; 12* ‘2a per j 
cent, or 0*210 CaO ; and 13*41 per cent., or 0**216 

Na^^O. 

Enylanii, — 7A'\\0 per cent., or l*23b' SU), ; 1*3-33 per 
cent., or 0-220 Ca(J ; and 13-51 per cent., or 0*217 
Na./). 

Germany. — 74*30 per cent., or 1-238 SitL; r2-2*> per 

ccut., or 0 2ia CaO ; and 13*41 per cent., or 0*216 

KajO. 

/Jelyium. — 73 *44 per cent., or 1*238 Si( K, ; 13 0*1 per 
cent., nr 0 *232 Ca(4 ; and 13*51 per cent., or 0**218 

Na,(). 

JtuH.sia, — 74*16 per cent., or I *‘236 8U).. ; 12*33 per 
cent., or 0*2*20 OnO ; and 13 51 per cent., or 0*216 
Na/). 

United Shttes. — 71*41 per cent., or 1*190 SiOj ; 12**26 
per cent., or 0*218 CaO; and 2*14 per ccut. of Na_.0 as i 
.sulphate and 14*19 per ccut. as carbonate, together 0-263 

i 

In the Inst-rarned, the proportion of NajO is unduly ! 
high with rt'gard to the silica, and the uuioiint of ('uO | 
is greater ihan corre.sponds to ilic normal formula for goo<l , 
mirror glass, 6 SiO^,, CaO, NmoO. This excess of lime 
favours devitrification. In the author’s opinion the use of 
natural gas for fuel in certain glass works gives rise to ; 
difiicnlties, owing to the variable, pressure of the supply, i 
and eonsequent irregularity in the duration of the smelting I 
and refining processes. — C, S. 

Frknch Patents. 

Porcelain and Similar Sulfstances ; Furnace for 
M. L. (loebel. Fr. Pat. 324,707. 8ept. 24* 1902. 

(JvER the central opening of tln^ furnace, and along a 
diameter of it, is arranged a kind of bridge or canal, 
which is covered cjver, and terminates at each eu<l in the 
wall of the furnata.* ; the canal is provided with a rolling 
wa}’, on which mufflc.s containing t)je articles to be burneil, 
slide, the rauiflcs being connected together, so that they can 
gradually he pushed from the point where they enter the 
canal, towards the middle, where they encounter the greatest 
heat of the furnace, just over the central opening, and as 
they leave this part, are gradually cooled in tlu; passage to 
the other end, w*here they are withdrawn from the furnace. 

— W. C.II. 

Porcelain and Similar Substances ; Furnace for . 

M. L. Goebel. Fr. Pat. 324,708, Sept. 24, 1902, 

In the heating ciiannels of a porcelain or similar furnace, 
or in .spaces at the side of those channels, and between two 
openings leading into the furnace, are placed closed nmfiScs 
containing the bodies to be fired, &e., and afterward.s by 
operating two dampers, the muffles can. be cut off from the 
channel, and thus become cooled by theexternal air. 

~~W. C. U. 

IX.-BUILDINd MATEEIALS. CLATS, 
MOETAES AND CEMENTS. 

Wood Treated to Resist Fire; Method of Testiur; . 

C. F. McKenna. .T. Amer. (Jhem. Soc., 1903,26. r4 L 

406—414. ' ^ ^ 

A SMALL cylindrical piece of thfl woo<i i.s cut so as to 
measure about 0*5 in. long and 0*25 in. wide, and weighing I 
about 0*5 grill. This is placed in a platinum wire basket | 
contained at the bottom of a small retort, the dome of the j 
latter is clamped in position, and a tube leading from the ' 
dome is connected to a gas-measuring burette. The wood 
is then subjected to the effects of a current of 7 '5 amperes 
foe exactly two minutes, and the gas evolved collected in 
the burette. Observations of the glow, if any, and of the 
amount of smoke, can be made and recorded. The gaa in 
the burette is cooled and measured. The following examples 
are given : Spruce, treated -with fireproofing material, 

•}l l«*8c.c., untreated, 183*8 C.O.; bircb> treated, 108-3 c.c., 
vuntfeated, 126*6 c.c.j yellow pine, treated, 86 '6 c.c., 
untreated, 180* B C.C;— -W. P. S. : * * 


Plaster of Paris; Hydraulic or So-called Floor iny 

Estrich**) . n. vauT Hoff and G. Jiisi. 

Sitzungsber. Kgl, pr. Akad. Wish, lierliu, 1908, 249 — 258 ; 
(’hem. Centr,, 1903. 1, [15], 900. 

Floouinu plaster of Paris is obtained by dehydration of 
niitur.il gypsum at a higher temperature than rJO‘^-^130'*^ iX 
It takes up water considerably more slowly than block plalfur 
ot Paris, ^^'ilh regard to the composition mid stnicturo of 
commercial flooring plaster of Paris, the authors fouud that 
It oonsieis essentially of anhydrous caleium sulphate, with a 
small exeess of lime, and that for the most part it oceurs in 
necdle-sliaped pseudomorphous crystals resembling the half- 
hydrate. 'I'he iuflueni'c of tho baking temperature on the 
setting was examined both by ineuns of tlic alteration of 
volunu*, and by weighing tlie amount of water taken up. 
Whilst block plaster of Pans on setting show.s, alter strong 
couiraciion, a certain atnoont of expansion ; with flooring 
plaster of Paris, the' volume decreases uniformly and con- 
tinuously. Uy means of tests in iho dilatomoter, and by 
weighing the amount of water taken up, it was found that 
flooring plaster of Parts is not a product of a higher tem- 
perature than that of over burning, but tliat over-burning in 
only elfeeied at a tcmi>eratiirc above, that of the formation 
of flooring plaster of Paris.— \. S. 

K.NoLisii Patents. 

Artificial Stone.; Manufacture of . J. Purvis and 

T. Uoiise, both of l-ondoii. Ptig. Pat. 3:^9 I, Feb. I 1, 1903. 

Lime concrete is made by mixing unslaked lime with sand, 
gravel, or fragments of siono, and, tluring the mixing, 
moistening the mixturo with steam, (’emeut concrete is 
niaUe by mixing Poitiaml cement with sand, powdered 
granite, v^cc., and u weak solution of sodium silicate, and 
exposing the mixture to the action of steam gradually 
raised to 212'^ F., and maintaining that temperalure for not. 
less than 50 hours. Artificial siono blocks, slabs, iStc., may 
be made by lining a suitable mould with the cement concrete, 
and filling the remaining space with lime concrete, the faded 
blocks being afterwanls removed from the raouldi, and 
exposed to the action of steam, as described above, for 
several days. See also Kng. Pats. ll,H0.'>, 1899; this 
Journal, 1900, 4 13; and Kng. Pat. 15,352, 1900 ; this 
Journal, 1901, 810.— -W. C. H. 

Roasting or (Jalcining Haw Materials from which Portlaml 
Uementf and (Jenieuts oj a Similar (Jharaettr^ are Manu- 
factured ; Ores and Minerals; l*rocess oJ , ami 

Kilns or Furnaces, used in the. Process. M, Williams, 
London. Kng. Pat. 10,853, May 12, 1902. 

The kiln described cou.sists of four chambers, one above 
another, tho floors of which are composed of hre-reslsting 
slabs attached to the side walls. Between these chamber 
wails and the outer shell of the kiln is a space in which air, 
s eain, or gas introduced into the kiln is hcate<l. tipccially 
shaped flre-re.sisting blocks are laid on the floors of the 
chambers, and extend from eide to side, and are arranged 
with passage.s between, the passages being jiartially covered 
by u projecting piece of the blocks, which are siiaped to 
prwent material from uccumuhitiug on them, except imme- 
diately in front of the passages. Gas or finely-divided solid 
or liquid fuel is supplied to the passages from a main. The 
ceilings of the chambers consist of slabs laid horizontally, 
and rest on a series of slabs or “ gills,*’ with spaces betwefeu 
them, which communicate with the outside of the chamber. 
Suitable arrangements are made for introducinjj and 
removing the material treated, and valves for regulating the 
air, steam, or gas. It is claimed that the gas, being forccxl 
through the passages between the blocks on the fioors, blows 
the material to be calcined up into the chamber, and U 
economically burned by combining with heated air supplied 
through the ** gills.” Owing to the direction of the gas jets, 
the material is carried forward in the chamber, from whieh 
it can be removed when calcined sufficiently, or may pa^js 
into the next chamber for further treatment. By 
means, owing to the lighter particles being carried furtl^r, 
the material treated can be graded into suees. The eona^t 
movement of the material in the kiln enaurea unUbfin 
burning and prevents it from attacking the Uning 
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kiln when in a semi-foied condition, the lining being to 
some extent cooled by impaiting beat to the air-supply. 
Oas of low calorific yalne may be enriched for use in these 
kilns by the admixture of powdered fuel to the raw 
material or by blowing in atomised oil. By means of 
the Talves to the gas and air inlets, not only can the tem- 
perature of any part of the kiln l)e controlled, but also a 
succession of oxidising and reducing dames can be produced. 

— W. C. II. 

United States Patents. 

Bituminous - Macadam or other Pavements for Use ; 

Apparatus fur Preparimj Mineral Ingredients of . 

H. W. Ash, Cambridge, Mass,, Assignor to Warren 
Brothers Company, Boston, Mass., U.S.A. U.S. Pat. 
725,041, April 14,‘l903. 

The mineral ingredients are automatically fed into a 
revolving heating or drying drum, from which they pass by 
way of an elevator, through a revolving grading-screen, into 
a series of bins for holding the ingredients of various sizes ; 
the outlets of the bins are arranged close together, and each 
is provided with an independent discharge-gate. From the 
outlets the ingredients pass, by gravity, into a weighing or 
measuring receptacle below them. The floor of the recep- 
tacle is slanted, and by opening a discharge-gate in the side 
of the receptacle, the ingredients slide, by gravity, from the 
slanting floor into a chute, which is a comiouution cf the 
floor, into a mixer, the contents of which arc withdrawn 
through the bottom. A bituminous composition is heated 
in a separate boiler, and the requisite quantity delivered to 
the heated mineral ingredients in the mixer, from a 
backet attached to a trolley, by which the bucket can be 
conveyed from the boiler to a point vertically above the 
mixer.— «W. C. H. 

Cement Kiln, W. M. Maclay, Glens Falls, N.Y. 

U.S. Pat. 725,975, April 21, 1903. 

This specification describes a continuous burning Portland 
cement kiln, consisting of a combustion chamber, above 
which is a throat, leading into a pre-heating chamber above 
the throat. Connected with the pre-lieating chamber is a 
suction device, which can be regulated, and between the 
pre-heating chamber and the top of the kiln is a valve 
or damper, by the adjustment of which the draught caused 
by the suction device through the combustion chamber can 
be regulated. — W. C. H. 

French Patents. 

Kilnt Metallic , for Burning Cementy Dolomite, 

Magnesite, II. Loescher. Fr. Pat. 324,653, Sept. 22, 
1903. 

The kiln is furnished throughout with an outer metallic 
lining, and also, at the hotte.st zone, with another interior 
lining consisting of metal plates, which are leadily 
removable and interchangeable. Any suitable metal may 
be used for the lining. — A. G. L. 

Concrete; Method of Making Silico- Calcareous . 

J. P. B. Blottefi^re. Fr. Pat. 324,680, Sept. 23, 1902. 

Any suitable aggregate is mixed with a mortar consisting 
essentially of silica and slaked lime in such proportions 
that ill the finished product the lime (CaO) shall be 4j per 
cent, of the total quantity of silica present. Suitable 
colouring materials may also be added. The aggregate 
used may be chemically reactive or inert.— A. G. L. 

Cement ; Manufacture of — . H. Passow. Fr. Pat. 

324,687, Sept. 23, 1902. 

The cement is composed of, on one hand, fused slag 
which has been strongly heated and then rapidly cooled 
and is of such a nature as to evolve little or no heat when 
subjected to the action of a current of carbon dioxide, 
and, on the other, of porous or granulated slag which has 
been similarly treafld and which evolves much heat when 
treated with carbon dioxide, A small quantity of Portland 
cement may also be added. — ^A. G. L. 


Cements, Slag; Method of Treating Raw MaleriaU for 
— . E. Morsaint. Fr. Pat. 325,107, Aug. 11, 1902. 

The moist slag from blast furnaces is mixed with quicklime 
or incompletely slaked lime and the mixture piled into a 
heap and allowed to remain for some time, when the heat 
evolved owing to the slaking of the lime drives oil the 
excess of water in the slag, thus obviating the necessity of 
drying the slag and slaking the lime separately.— A. G. L. 

Cement Surfaces ; Process for the Application of Paint 

to . S. Levy. Fr. Pat. 825,299, Oct. 19, 1902. 

XIII.A., page 640. 
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Carbon Monoxide; Transformation of , in Relation to 

Rquilihrinm in the. BUvtt Furnace, K. Schenck and 
F. Zimmermann. Ber., 1903, 36 , [0], 1231 — 1251. 

The reversible reaction 2Co C h 00^ is known to take 
place at a comparatively low temperature in presence of 
finely-divided metals, such as iron, nickel, and cobalt. 
Recently Boudoiiard (see this Journal, 1889, 767, and 
1890,898; also 1889, 278, 279, 498, 742, and 1901,1196) 
described the conditions under which it takes place most 
rapidly, and has stated that the oxides of the metals ahoyo 
mentioned accelerate the reaction. Carbon monoxide in 
contact with these oxides at 44.5° C. is certainly trans- 
formed for the most part into carbon dioxide without any 
change of volume (the slight alteration in the case of 
iron oxide can be explained in another manner), whereas 
the above reversible reaction requires halving the volume of 
the gas. No free carbon is produced, aud the carbonic acid 
is formed by the reduction of the oxides above mentioned. 
In the presence of the finely-divided metals, however, 
carbon is set free and the volume of the gas diminishes to 
half its original volume, or nearly so. This progrcs.sive 
decrease affords a means of studying v/hether the order of 
the reaction is bimoleculiir, os is indicated by the above 
equation, or nuimolecular, and the authors’ results lead them 
to believe that at 4 l.'C C. the reaction is bimolecular, that 
is to say, that the reaction is represented by the equation 
2 CO=*C-i-C 02 , while at lower temperatures the reaction 
is unimolecnlar. In onler to explain the unimolecular 
nature of the reaction at lower temperatures they assume 
that it takes place in two stages represented, by the equa- 
tions CO = C + O aud C0-t-0 = C02^ This applies to 
the action in the presence of nickel and cobalt. In the 
case of iron, the reaction is unimolecular at 445° C., but 
becomes bimolecular at 508° C., the chief peculiarity being 
that the initial pressure of the enclosed gas sinks to less than 
half, and may even approach a perfect vacuum. In other 
words, the whole of the carbon monoxide gas may ultimately 
be transformed into solid carbon (see this Journal, 1892, 
690 and 909). The equation 2 Fe + 3 CO = FejO;, + 3C, 
which is commonly used to represent the action, is held by 
the authors to bo incorrect, owing to the simultaneous 
presence of carbon monoxide and dioxide.— J . S. 

Carbon Monoxide ; Action of finely-divided Metals on . 

P. Sabatier and J. B. Seiiderens. Bull. Soc. Chim,, 1903, 
29, [8], 294-300. 

The finely-divided metals were heated in glass tubes 
(usually a layer of the metal about 35 cm, long and 8 mm. 
thick was used) in hydrogen to the requisite temperature, 
and the carbon monoxide was then substituted for the 
hydrogen, care being taken that no air entered. The 
progress of the reaction was measured by comparing the 
rates at which gas entered and left the tube, and by analysis 
of the collected gases. 

/Nickel.— At and above 230° C. there is deposition of 
carbon ; the reaction proceeds more rapidly as the tem- 
perature rises above this point, but for any temperature’ 
between 239° and 400° C., by using a sufficiently long 
nickel layer or a sufficiently slow current of gas, it is 
possible to make the reaction 2 CO *= C + COj complete. 
Over the same range of temperatures, neither nickel nor the 
mixture of nickel and finely divided carlmn produced as 
above has any reducing action on carbon dioxide. 
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CobalL^lhe rewUon w precisely Kimilar to that with 
nickel, only the initial temperature is hi^herj-abme 3(W C. 

—Below 100° C. iron carbonyl is formed. From 
that temperature to abore 200^ 

Towards 330° C. the reaction Fo + CO « FeO -h C begins, 
and above 400° C. carbon dioxide appears froim the reaction 
FeO + CO =■ Fe + CO-. Up to 450 C. both of these 
reactions increase in ripidity, but the first is always the 
chief. As. however, at ttiU temperature, iron has no action 
on carbon dioxide, iron heated in a closed vessel with a 
limited amount of carbon monoxide ultimately converts the 
whole into carbon and carbon dioxide. , , . 

Other Afem/ 5 .— Spongy platinum, platinum black, copper, 
silver, are all without action on carbon monoxide at or 

bcloij? 450^ Cy* • 

These reactions (the ultimate result of which is expressed 
as 2C() «= C + COj) are not physical, or they would 
probably be produced in a high degree by platinum. In 
the care of nickel, they possibly arise from tbe production 
and (at hich temperatures) simultaneous decomposition or 
nickel car^nvl, NKCO)^ - Ni + 2 C + 2 CO„ a decom- 
position which we know to taue place when that substance 
is heated ; and from analogy, we may infer the same to bo 
the case with iron and cobalt. As, however, in the case of 
iron, we know that the two reactions given above do occur, 
they afford a more probable explanalicm of the phenomenon 
with iron ; and it is possible that similar reactions may 
occur with nickel and cohalt, the oxides, however, being 
decomposed in the moment of their formation. J. T. 1). 


Iron; Cementation of G. Charpy. Comptes rend., 

1903,136, [17], 1000—1002. 

IttON, as filings, thin shavings, or wire, was heated with 
various agents of cementation (graphite, ivood and animal 
charcoal, coal gas, carbon monoxide, cyanogen, potassium 
cyanide) at definite tempenitares, and the progress of the 
change with the time determined. At a low temperature 
(050° C.) a gradual formation of ceinentife occurs, the 
metal being at last completely converted into cementite 
(with filings, after 80 hours). At higher temperatures 
cemeutitc is not stable and decomposes, with separation 
of graphite. In this way a limited quantity of iron may 
convert an indefinite amount of carbon into graphite. 


Gold in Diorite ; Occurrence of . L. 11. Brown. Eng. 

and Mining J., 1903, 76, [lb]. 598. 

Tub ai.thor has examined an occurrence of diorito near 
the Eastern Altai Mountains, Siberia, at the head of the 
Fedorovsky Creek, a tributary of the Byely Oos, in^ which 
native gold was discovered by Zaitzeff in 1900. There is 
no vein of quartz within .'lOO ft, of this deposit, and (he gold 
is apparently embedded in original particles in the diorite 
itself. There is, however, in the immediate vicinity, an 
immense mass of an exceedingly basic rock, consisting of a 
peridotite having a somewhat porphyritic structure. At a 
distance of less than 1000 ft., reefs of gold-bearing quartz 
have been discovered. The author draws attention to the 
case as being one in which an unusually well-defined 
association of metallic gold-bearing veins with igneous 
rocks, from which the veins appear to have drawn their 
metallic contents, is shown. — A. S. 


state of division, and not visible to the naked eye. It ie 
associated with pyrite, but the amount present is not 
proportional to that of the pyrite ; the gold often oeoure 
in crysUls enclosed within the pyrite. The latter, which 
foriiH about 5 per cent, of the weight of the rook, is, in 
genera], remarkably pure, containing only traces of copper, 
lead, and zinc. The gold and pyrite occur almost exclusively 
in the cement uniting the quartz pebbles, which latter only 
very rarely (in fissures or iu beds of a special character) 
contain gohl. 3'he gold-bearing pyrito is present in the 
form of isolated grains irregularly distributed through the 
sillcious cement ; it often forms a trail of grains, but rarely 
continuous “ veiulets.” There appears to bo some ri'liition 
between the size of the pebbles and richness of the ore in 
gold, the fine sandstones being very rarely gold-bearing, or 
only along certain belts of disseminated pebbles which are 
easily overlooked. In any one layer tho gold values generally 
appear to be highost where the thickness is least. A certain 
number of gold-bearing reefs, oUten very rich, occur in 
contact with be<ls of schist, intercalated between the latter 
and the quartzite. — A. S. 

Gold Quartz Milling on ih ' Hand, Notee on the Common 

Practice of . K. Alexander. J. Chem. Metull. and 

Mining Soc. of S. Africa, 1903,3, [lij> 1^15 — 1C8. 

The quantity of water required to wash the gold-bearing^ 
(|uurfz over the amalgamutiug table is about six limes the 
weight of ore crushed when the ore is first washed and 
sorted, but if tho mill i)iilp ho classified hy meaiiB of 
hydraulic classifiers, the amount re<iuircd would be fully 
eight times the weight of ors crushed. 

The work may be classed under two heads : — 1st, Crushing, 
and 2nd, Amalgamating. Crushing the maximniii (piantity 
of ore to a determined degree of fineness is au exceedingly 
important item, and the determination of the screens to be 
used on each mine should be very carefully settled by 
experiments on the ore over a period covering, say, three 
mouths. The weight of stamp, speed, length of drop, 
height of discharge, and (piantity of water, appear to be the 
chief factors governing tho crushing powers of a stamp mill 
through a given sized outlet. The feed also, which ia 
invariably automatic, is of the greatest importance, and 
should always he kept even, special care being takim that 
tho stamp is crushing through tho pulp in the mortar box 
on to the die. 

In tho amalgamation of the ores by the copper plate 
method, large sheets of the purest copper obtainable should 
be used, and care should bo taken to ensure a perfectly 
level smooth surface which will admit of an even distri- 
bution of the pulp and an uniform flow. Inside amalgamation 
on copper plates fastened to tho mortar lias for some time 
past been superseded by feeding mercury into tho mortar 
box. But here precautions arc needed to prevent loss of 
mercury. Tho plates when first set must be carefully 
cleaned before the mercury is used, and should be allowed 
to accumulate a tliin layer or skin of hard amalgam. By 
thoroughly scouring or loosening the amalgam by rubbing 
the whole surface of the plate with a little clean sand or 
grit, the amalgam becomes pasty and can bo easily removed 
without unduly affecting the copper itself. 

Tbe author lays great stress on the importance of accurate 
sampling. — II. F. C. G. 


Gold Conglomerate [South 4/rica] ; Observations on the 

jRand . L. de Launay. Eng aud Mining J., 1903, 

76, [14], 519-521. 

With regard to the nature of the gold-bearing conglomerates 
of the Main Reef Series, the ore containing the gold is 
oftcasionally a quartzltic sandstone, made up of pebbles and 
grains of sand, composed almost entirely of quartz, or, as 
an accessory of quartzite. Mostly, however, the ore is a 
conglomerate of the sandstone, the cement consisting of 
silica, containing p 3 rrite and gold, together with tbe minerals 
dne to metamorphism, such as chlorite, muscovite, &c. The 
beds containing gold in varying degree extend over a 
thickness of several thousand metres of s^dstone and 
conglomerate, with rare intercalations of schist at their 
base, bat devoid of any limestone formation. The gold 
frequently occuif in the free conditioD, but in a very fine 


Slimes [Gold] j Treatment of , in Tanks with Conical 

Bottoms. A. 8. Additon. Eng. and Mining J., 1903, 
76, [13], 482. 

Tub plant described was designed for tho treatment of 
the tailings at the Confidence Mine, California, which 
contain from 50 to CO per cent, of slimes. Tlie tailings 
are separated in hydraulic classifiers into sands and ulim^s, 
and, as it has been found by experiment, that about 
30 per ceut. of the slimes can be treated satisfactorily 
with the sands, the process of classification is adjusted 
accordiugly. The remaining portion of the slimes is 
introduced into three settling tanks, A (see figure), each 
of which is 20 ft. in diameter, 9 ft. in height of staves, and 
14 ft. in depth of bottom, the bottom sloping at an angle 
of 50°. When the settling tanks are filled, a quantity of 
lime, sufficient to neutralise the acid present, is scattered 
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tl^^urface of the charge. This proves sufficient to 
etmi 


ovier „ 

Qsniae tbe^hargo to settle in seven hours, llic clear liquid 
is irun off by means of valves arranged spirally round the 
tanks. The residual slimes, containing about 40 per cent, of 
water, are discharged through a gate valve at the lowest point 
of the settling tank, and are passed to the agitation tanks, B, 
which are 12 ft. in diameter, 8 ft. in height of staves, and 
a ft;4n depth of bottom, the bottom sloping at an angle of 45°. 
Before the slimes Jire run into the tanks, a certain amount of 
cyanide solution is run in, and agitation commenced, the 
eltmos being then gradually filled in, and finally, if required, 
more cyanide solution. Agitation continues for 12 hours; 


which is then employed to decompose the double zinc and 
potassium cyanide solution. 

The precise coarse adopted in determining the zinc in the 
working cyanide solution is as follows : 100 c.c. of the 
solution are heated to about 70^ C. and an excess of a 5 per 
cent, sodium sulphide solution added. The resulting pre- 
cipitate is allowed to settle, filttrod off, washed with hot 
water till fr<*e from all traces of sulphide, and the filter 
paper transferred to a 1.50-c.c. flask. Suilicient dccinormal 
iodine solution is run into the flask to h^ave an excess of 
not more than f) c.c., 30 to 35 c.c. being usually sufficient ; 
100 c.c. of very dilute hydrochloric acid are now added and 
the flask thoroughly shaken to break up the filter paper. 
After standing a few minutes the contents of the flask are 
titrated with deciconnal thiosulphate solution and the excess 
of iodine determined. If X = the number of c.c. of N/10 
iodine solution taken and Y = the number of e.c. N/lO 
thiosulphate solution, then (X-Y) 0-00325 = “ grins, of 
zinc per cent.’’ — H. F. C. (i. 

Matthfj of Ores at Lemlville and Robinson y Colo,. U.S.A. 

C. H. Doolittle. Kng. and Mining J., 1903, 75, [15], 

558. 

Lradinlle. — The plant comprised three furnaces having the 
diiiiensioDs. at the tuyeres, 3G by 103 ins., 30 by 175 ins., 
and 30 by 215 ins., res[)ectively. The first two were used 
for concentrating the ore into a low grade matte, the third 
and largest one for re-coiicenfrating the iratto with the 
addition of oxidised siliciou.s 
ores. Each furnace was 
worked with a cold blast 
furnished by a No. 7 Boot 
blower. I'wo fans, one 9 ft. 
and one 0 ft. in diameter, 



it ta effected by means of two 3-in. centrifugal 
pumps, D, attached to each tank, the suction 
being near the surface of the charge and the 
diaeharge near the bottom. When tliC agitation 
is completed, one pump is shut off, and the 
auction of the other is changed to the bottom 
of the charge. The pulp then fed into a 
filter-press, C, and the press cakes washed till 
the wash liquor contains only 0 • 5 lb, of potas- 
sium cyanide per ton. The solution and wash- 
ings are pumped to storage tanks, and thence 
to zinc boxes, E, where precipitation is eff ected 
by means of filiform zinc. The extraction of 
values from the slimes is stated to he 98 per 
cent, by this method, 94 per cent, of the “ head 
value” being recovered. The actual cost per ton fo** 
» treatment is said not to exceed 95 to 90 cents. — A. S. 

Cjfanide Solutions ; The Regeneration of Working ■ — 
where Zinc Precipitation is used. A. F. Crosse. J. 
Cbem. Metall. and Mining Soc. of S. Africa, 1903, 3, 
[II], 163— —105, 

Potassium cyanide is recovered from the double cyanide of 
zinc and potassium by precipitating the zinc us sulphide and 
recovering the cyanogen combined with the zinc as an 
alkali cyanide^ the cyanide solution being heated to a 
temperature of about 65° 0> to ensure complete precipitation 
of the zinc. The quantity of alkali sulphide required is 
determined by estimating the zinc with a sulphide solution 
of, known strength. As the continuous use of an alkali 
sulphide would be ^jectionable owing to the cominual 
accumulation of cauffic alkali due to the decomposition of 
the potassium ziocate formed, the zinc sulphide obtained is 
filtered off and used to generate sulphuretted hydrogen, 


were connected with the dust chanibcr ; the gases, after 
having travelled 300 ft., were forced through towers, where 
they were sprayed, and thus a large proportion of the fume, 
rich in lead and silver, was saved. The furnaces were worked 
in such a manner that the amount of matte produced by the 
ore furnaces was just sufficient for the re-concentration 
furnace, and that the slag from the re-concentration furnace, 
which had to be re-smolted, was just sufficient in quantity 
to maintain an open charge in the ore furnaces. The 
eonipositinu of the characteristic ore.s, which were of a fine 
character, is shown in the table. 

About 105 ’8 tons of ore were tieatcd daily per furnace. 
During the month of March 1900, 9,838 tons of ore, con- 
taining 2,250 oz. of gold, 1 59,81 loz. of silver, and 314,090 lb. 
of copper, were treated, and the recovery was 98*5 per cent, 
of the gold, 95 per cent, of the silver, and 90 per oeot. of 
the copper. A charge for the ore furnace consisted of 
Ore (all sulphides), 2, COO lb.; lime-rock, 250; briquetted 
fiuu dust, 300; slog, 1,500; and coke (containing 20 per 
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cent, of moisture), ;12:> lb. The tliie-ilust. of which there 
was a large amount, was briquetted and again fed into the 
liinmcc. A charge for the re-concentrating furnace con- 

siRted of; Matte, lb. ; silioious ore, OOO ; limo-rock, 

100; and wet coke, 125 lb. The slag contained :u'i per 
cent, of silica, :1C per cent, of iron, 7 per cent, of lime, and 
5 per cent, of zinc. The average co.<^t of treatment was 
:t*()4r) dols. per ton of ore, including all expenses except 
that of new construction. 

Bobins'nn . — The plant here consisted of a 30 by 142 in.s. 
Loder hot-blast furnace, the blast being warmed by the 
escaping gases ; the highest temperature obtained was 
200 F., but this fell to about 90 F. when the furnace was 
being used for re-concentrating purposes. Owing to the 
scarcity of copper ore, the values were collected in what 
wa< practlcallv nn irou matte. The ores treated hud the 
following composition : — 


air at atmospheric pressure, whilst in oxygen it if U times 
j greater than in air (^both jases at atmospheri0||^isure). 
I Piatiniridium closely resembles platinum in its tNanlsviour. 

I With palladium, the disintegration iucixjases stnmgly iiS 
I the pressure is reduced, whilst the nature of the gas ii 
i without appreciable influence. In presence of oxygen* 

• bla< k precipitates are obtained, btit in hydrogen, the copper 
I conducting wires become covered with a white glieU lji ng 
I coaling. In this case, howevor, the action is oneofflEbli- 
I Illation, whiUt with platinum, rluMlium, and iridium, the 
I disintegration is due to cheniieal motion. — A. S. 

I 

I Copjit'r (lud Zinc\ Jinilimj Points of . Fery. Ann. 

Chiin. riiys.. 28, ^7 428—432. ‘Chem. Centr., 190.1,1, 

; ri4j,81:t.* 

■ 'i'lii: determinations were m.adc in an electric furnace of the 
I Moiss.Mii type, in wbii'li a charcoal crucible containing 6 — 7 
i kilos, of the im-tal was heated by means of a current of 550— 
j tiOO amperes mid 80 volts ; the temperature was measured bv 

* mt ans of an optical pyrometer, 'riie boiling points observed 
j were: for zinc, 1,040 (jibout 100’ (^. too high, owing to 

experimental errors), and for coi)pi*r, 2,100“ (7. From 
' bru.ss containing 37 per cent, of zinc, the two metals can be 
complc'tely separated by fractional distillation. Thi^ whole 
I of the zinc is volatilistMl in two minutes, the tcrnperiiture 
I then rapully risc.s until it becoim;s stctidy again at about 
the boiling point of copper; pure copper is left behind in 
the crucible. — A. S. 
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The iron in the Wintergreen ore was in the form of 
pyrrhotite, but contrary to statements which have been 
made, no dilliculties were experienced on this account. The 
following results are given : — In a 24-1. our run, the furnace 
cliargcs consi.stcd of . Washington ore, 7 * tons ; Robinson 
ore, 81*00; Wintergreen ore, 3(>’98; lime-rock, 25*65; 
slag, .'55*50; and coke, 10 -50 tons. The slag contained : 
siliea, 11 percent.; iron protoxide, 30* 8 ; manganese pro- 
toxide, 5*. 5; lime, 17*0 ; and zinc oxide, 4 per cent. ; and 
silver, I * 1 oz. per ton. 'I’he crude matte contained 0*2 per 
cent, of copper and 42*07 oz. of silver per ton. 

In a 24-hoar run for re-co!!ceiitrating purposi^s, the 
charges consisted of: — Robinson ore, 11 6*. 50 tons, Pride 
rire, 28*42; matfe, ]21’r)2; lime-rock, 21*90; and coke, 
14*60 tons. The re-concentrated matte containc<l .5 per cent, 
of copper and 200 oz. of silver and 0*5 oz. of gohl per ton. 

The flue dust amounted to per cent, of the ore treated. 
The cost of fuel and of labour (exclusive of management, 
superiuteudence, &c.) was 2 dols. per ton of ore. All of 
the ores contained some lead and zine, and notwithstanding 
the volatilisation of the greater proportion of lead, the 
matte contained about 3 per cent, of this metal. — A. S. 

Platinum Metals ; Disinteyraiion of Klectricnlly -healed 

, in different Gases. L. Holborii and L. Austin. 

Sitzungeber. Kgl. pr. Akad. VVTss., Rerlin, 190.3, 245 — 
248. (Jhem. Centr. 1903, 1, [16], 916. (See this 
Journal, 1902, 1332.) 

Tjux strips of foil were introduced into flasks containing 
the different gases (air, oxygen, nitrogen, hydrogen) at 
varying pressures. The temperature (1150“ — 1500“ C.) 
was measured by aid of an optical pyrometer. The lo8.s iu 
weight after heating electric^ly for 30 minutes was deter- 
mined by weighing. With platinum and rhodium, the 
disintegration at atmospheric pressure is five times greater 
in oxygen than in air; at 25 mm. pressure, the disintegra- 
tion is about half that at atmospheric pressure. The trace 
of disintegration in commercial nitrogen is to be attributed 
to the small proportion of oxygen contained ju the same. 

Iridium in air at atmospheric pressure shows a disinte- 
^tiou 10 times greater than that of platinum or rhodium ; 
m rarefied air the disintegration is eight times less than in 


Metals; Velocity of Kfflu.r of some . N. Werigin, 

.4. LewkojefT, and (1. I'ammann. Ann. d. I’hysik, IQ, [4], 
647—6.54. Chem. Centr., 1903, 1, [1.5], 863. 

Manv metals become plastic roti'^idorably below their 
melting points, :^nd muy be welded by strong pressure. 
The authors meastired tin* velocity with which the solid 
metals conhl be forced through an orifice by strong pressure. 
The velocity of efflux liecreases with constant pressure 
and temperature in the following order: — Potassium* 
sodium, lead, thallium, tin, bisnuitb, cadmium, zinc, 
antimony. At constant pressure, and through the same 
orifleo, an increase of tenifieraturo of 10' C. causes a 
doubling of the velocity of efflux of a metal.— S. 

Gold Plaliiuj of Metals; Proyress in — — . C. (Rittig, 
Zeits. aiigew. Chem., 1903, 10 , [18], 417. 

The usual methods of gold [dating offer technical dilflculties 
when only certain parts of a large object arc to be plated. 
To obviate these drawbacks, the author has devised now 
gold solutions (tier. Pat., 134,428), which, when simply 
painted on ailver, .steel, nickel, &c., undergo reduction, and 
yield a durable layer of gold. For this purpose, sulphur 
compounds of gold free from oxygen are dissolved in water, 
which Ilia}' also contain miscible organic compounds such 
a.s alcohols, to increase the stability of the solution. Under 
certain conditions the colour of the gold layer may bo 
improved by the presence of polishing substances, such as 
alkalis, ammonia, alkali carbonates, ammonium salts, acids, 
&c. As a rule, the solutions are prepared by treating au 
aqueous solution of gold chloride with solutions of suitable 
sulphur compounds, e.^., sodium sulphide, Podium arsenic 
persulphide, potassium sulpliocyanide, &c. Ry tin* addition 
of oxalic acid and alcohol, and also of other organic solvents 
in the case of certain gold salts, deposits of different shades 
of colour are yielded by these solutions. Thus, e.y., 
solutions prepared from gold chloride, sodium sulphide, 
alcohol, and polishing agents mostly give deposits of 
brownish shade, whilst those containing gold chloride, 
alcohol, and sodium arsenic persulphide form gold arsenic 
persulphide (2Au./>;j,AsyS-) and give a reddisii deposit, and 
those prepared from gold chloride solution with excess of 
ammonium sulphocyanide solution, alcohol, and oxalic or 
tartaric acid usually give yellow deposits, the exact shade 
largely depending on the nature of the metal being plated. 

The concentration of the gilding solution varies with the 
speed of deposition required, and must be considerably 
higher when the metal is to be painted than when it is to 
immersed in a bath. — C. A. H. 
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i^yanide JPoinoniny / Ifitctim Report of the Comtnittec of 
the Chem.f Metall. and Mining Soc, of South Ajrica 
upon " XVill. B., page 645. 

English Patent. 

Boasting or Calcining Ores and Minerals, and Kilns 

or Furnaces used tn the Process ; Process of . M. 

WiPiams, I.ondon. Eng. Put. 10,853, May 12, 1902. 
IX., page 629. 

United States Patents. 


Impurities from Metallurgical Furnace Gases ; Apparatus- 
for Separating and Collecting — — . E. J. McAleer, 
Sharpsville, Pa. U.S. Pat. 725,852, April 1 4, 1903. 

The fiivaace gases pass into tbo top of one side of a 
separating chamber, provided with a central dividing wall, 
on the other side of which they pass upwardly and outward. 
The chamber terminates below in a tunnel-shaped bottom, 
having a controlled discharge nozzle, extending into a. 
water tank into which the fluid and impurities from the 
gttses fall. Other details are shown and claimed. — E. S. 


Gold or other Ores ; Apparatus for the Treatment of . 

W. B. McPherson, Los Angeles, Cal., U.S. Pat. 725,864, 

April 21, 1903. 

In a precipitating apparatus for depositing gold and silver 
from potassium cyanide and other chemical solutions,^ the 
precipitating box for holding the solution has an inclined 
bottom furnished with openings fitted with valves, and is 
provided with a series of electric conducting plates 
connected to a source of electric supply. The valves are 
connected by a rod and yobs with a float mounted within 
a receptacle in communication with the precipitating box, 
and are opened and closed by the rise and fall of the 
float, the solution passing to and fro between the box and 
the receptacle. — K. A. 


Gold; Process of Fxtracting — — M. V. Uslar and 
G. Erlwein, Assignors to Siemens and llalske 
Aktiengesellschaft, all of Berlin, Germany. U.S. Pat. 
725,895, April 21, 1903. 

The auriferous ores are lixiviated with a solution of 
potassium cyanide, thiosulphates, and sodium chloride, with 
or without “ rhodanids (thiocyanates).” Compare U.S. Pat. 
708,333, Sept. 2, 1902 ; this Journal. 1902, 1232.— S. 


Furnace for Roasting Ores, T. Edwards, Ballarat, 
Victoria. U.S. Pat. 725,050, April 14, 1903. 


A KEVEiiuERATOiiY fumacc haviug au elongated hearth, 
with air.supply openings, provided with regulating slides, 
extending up through the hearth to feed air to the furnace. 
A series of stirring rabbles, the hollow stems or which 
are supplied with a cooling medium, are arranged within 
the furnace, and are driven from a shaft mounted m a 
tunnel beneath the hearlli, air inlets being provided 
adjacent to the rabble stems. Apertures arc formed m the 
arch of the furnace for the insertion and removal of the 
rabbles. — K. A. 


Smelting Furnace. E. F. 

Shiner and F. Blessing, Philadelphia, Pa. U.S. Pat. 

725,661, April 21, 1903. 

The furnace consists of a heating chamber containing a 
muffle and a fire box in contact therewith, a continuous 
flue leading from the fire-box and surrounding the mulUe ; 
a supplementary muffle below the main muflle, enclosed in 
a flue and communicating with the main muflle by means of 
an opening in the bottom of the latter. The floor of the 
main muffle slopes towards this opening, whilst the floor ot 
the supplementary muffle slopes in the opposite direction 
towards a tap hole. An extension in the top of the 
supplementary muffle forms a partition between the flue 
sun-ounding the main muffle and the exit of the flue 
enclosing the supplementary muffle.— C. b. 

Melting Furnace, J. F. Cottrell, Albany (E.Y.), 

U.S. Pat. 725,936, April 21, 1903. 

The furnace comprises a fire-box, a metal chamber to the 
rear, and a crucible chamber situated in the rear of the 
latter and provided with a chimney or escape flue. The 
three chambers are in communication, the metal chamber 
(which has a concave bed), being depressed below the 
Lttomof the crucible chamber and ^low the lop of the 
fire-box. This last named is fitted with pipes for supplying 
air under pressure above and below the grate, those a^ve 
Arranged 80 m to drive the flame into the metal 
chamber aud^over the charge therein. Both the metM md 
crucible chambers are provided with openings m the top 
and with removable covers for same.— C. 


Copper ; Process of Extracting , from Carbonate and 

Oxide Ores. H. U. Ellis, Salt Lake City, Utah. U.S. 
Pat. 725,548, April 14, 1903. 

The crushed ores are treated with an aqueous solution of 
sodium carbonate or bicarbonate, or a mixture of these, 
with or without one of the corresponding potassium salts. 
The cleared liquors obtaiuod are subjected to electrolytic 
action. — E. S. 

Mattes and Raw Materials ; Treatment of . H. G. C. 

Thofehrn, Paris. U.S. Pat. 725,297, April 14, 1903. 

By means of blast pipes distributed around a hearth 
furnace, steam, air, hydrocarbons, a granulated metallurgical 
flux, and a powdered solid oxidising agent, consisting of 
oxides of the metals to be treated, are blown on t * the 
surface of the molten mattes or metals. These miiy be 
copper, nickel, tin, or lead mattes, or raw copper or cast- 
iron, the object being to obtain the resfwctive metals in a 
refined state, (’ompare Eng. Pat. 10,101, May 15, 1901 • 
this Journal, 1902, 8G2 ; also Fr. Pat. 321,392, May 24, 
1902; and Addition to the same, this Journal, 1903, 215 
and 499. — E. S. 


Ores ; Apparatus for Treating . S. C. C^ Currie, 
Assignor to W. Courtenay, both of New York. U.S. 
Pat. 725,321, April 14, 1903. 

The ore is fed by a horizontal conveyor from the bottom 
of the hopper into a closed chamber down an incline from 
which the ore passes into an inclined cylinder set in a 
furnace. From a water-tank at the delivery end of the 
cylinder, heated by a flue from the furnace, steam is forced, 
in a direction contrary to the travel of the ore, into the 
closed chamber below the conveyor, whence it passes by an 
escape pipe into a condensing vessel above. Compare 
U.S.'Pats. 719,756—7, of Feb. 3, 19U3 ; this Journal, 1903, 
302.— E. S. 

Sulphide Ores ; Desulphurising . A. 1). Carmichael, 

Broken Hill, Australia. U.S. Pat. 12,105, Reissue, 
April 21, 1903. 

See Eng. Pat. 17,580, Sept. 2, 1901; this Journal, 1902, 
349 ; and Fr. Pat. 320,492, April 18, 1902 ; this Journal^ 
1903, 97.— E. S. 

French Patents. 

Steel and Iron; Manufacture of . B. Talbot and 

P. Gredt. Addition to Fr. Pat. 324,448, both of Sept. 15, 
1902. 

Silicon, and part of the carbon, are eliminated from cast- 
iron rich in silicon, by a treatment with slag containing 
much iron, preparatory to the blowing in a separate furnace. 
Or a mixture of iron oxide and chalk may be added to the 
metal in the converter, and coke dust or petroleum vapour 
may be introduced with the air into the charge through the 
tuyeres, to raise the temperature. In the acid process, the 
operation is then finished by blowing; but in the basie 
process, after removal of the siliceous slag, chalk is added 
before finishing. — E. S. 

Steel; Manufaxiture of H. Knoth. Fr. PaL 
325,052, Oct. 8, 1902. 

See U.S. Pat. 712,889, Oct. 28, 1902; this Journal, 1902, 
1537 I and Eng. Pat. 21,750, Oct. 6, 1902; this Journal,. 
1903, 95.— «fi. S. 
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^erro~ehrome ; AppUcntioa of ' ■ -» •!» Construvtion of 
Tuyeres, Crucibiet, and Ziningi, intended for the 
Metallurgieal Treatment of Minerals, and principally 
of Sulphide Ores, A. Germot, Fr. Pat 324,679, Sept. 
23. 1903. 

FKaKO'CUEOMic. besides the applications named in the title, 
may bo used for lioinji' cupolaf, and in the construction of 
vessels in which lead is melted or desilverisetl ; or in which 
zinc is distilled, and generally, in metallurgical processes 
requiring a high temperature. — E. S. 

/ron, d*c. ; Coating , with Silver. Mdllc. J. Schiele. 

Fr. Pat 324.832, Aug. 30, 1902. 

The iron or steel articles to bo coated are heated to redness 
in a furnace communicating by a <loor with a closed cooling 
chamber, into which thej pass on to an endless, slowly 
moving system of chains, from which they are delivered to 
the exit openiug. having by this time been cooled to about 
30*^ C. The articles are then submitted to a bath of 
diluted hydrochloric and nitric acids, after which they are 
rubbed by a scratch brush with an acid solution of zinc 
chloride, and silver is deposited on the prepared surfaces by 
any suitable method, followed by reheating aud finishing 
with appropriate tools. Compare Eng. Pat. 9438, April 23, 
1902 ; this Journal, 1902, 917 ; and also Fr. Pats. 320,154, 
April 3, and 320,696, April 26, 1902 ; this Journal, 1903. 
<)7 aud 148.— E. S. 

Molten Metals ; Process and Apparatus for Refining . 

G. C. Carson, A. Miller and F. Hurst. Fr. Pat. 324,763, 
Sept. 27, 1902. 

Ske U.S. Pats. 714,449, 714,450, and 714,451 of Nov. 25, 
4902 } this Journal, 1903, 32. Compare also U.S. Pat. 
694,348, March 4, 1902 ; this Journal, 1902, 619. — E. S. 

Antimony Ores ; Melting {^Reducing'] . N. C. Cookson. 

Fr. Pat. 324,864, Sept. 30, 1902. 

In a suitable furnace a bath of iron saljihide (which may 
be mixed with other reducing matters) is formed, the 
temperature being raised above the point of fusion ; Iron 
is added, and then the previously heated antimony ore 
introduced in successive portions, access of air being 
avoided as far as possible during the reduction. The 
charge is agitated by suitable means, and portions of iron 
are added from time to time, to cause separation of 
suspended antimony, which latter is tapped off on 
conclusion of the process. — E. S. 

Aluminium Alloy ; Manufacture of . P. G. V. Coppoo. 

Fr. Pat. 325,191, Sept, 25, 1902. 

CORALT and ferro-silicou, 10 parts each ; aluminium, 
20 parts ; and silica of Silesia ” 5 parts, all by weight, 
are fused together, a temperature of about 2,000’ C. being 
necessary, to form a ‘'rich metal,’* for addition in any 
desired proportion, to aluminium fused in a metal crucible 
at about 400’ C. Alloys of aluminium thus obtained are 
stated to be easily soldered or brazed, and to be malleable 
and forgeable.— E. S. 

Metallic Surfaces; Removing the Colour [Pai'a/] from 

. J. N. Firth. Fr. Fat. 325,161, Sept. .3, 1902, 

XUi. A., page 640. 

IL-ELECTEO-CHEMISTRT AND 
ELECTEO-METALLUEGT. 

CA.) -ELBCTRO-CHEMISTRY. 

Anodes; Disintegration of . E. WohlwilL Zeits, f. 

Elektrochem., 1903, 9} [17], 311 — 832. 

Tbs author has shown that in the electrolyiis of gold 
solutions (see this Jouroal, 1898,586), the gold may, under 
different circumstances, dissolve either as a ‘monovalent or 
as a trivalent metal, in different prorortions, and that the 
monovalent gold may afterwards tend to bourne trivalent 
Bid will deposit metallio gold iB so doing. It appears that 


! copper has a similar tendency, and that with low current- 
densities an appreciable proportion of cuprons ions n^y 
be formed, with the result that there is a metallio anode* 

I deposit of very fiuely-divide<l copper. Under favourable 
j conditions, such as low current-density and non-distarbanoe 
i of solution, much of this deposit may remain on the 
surface of the anode, hut with higher curront*densities the 
I relatively rapid flow of solution downwartl over the snrfkea 
I of the anode may remove much of this deposit and carry 
I it to the bottom. This cupreous deposit is not found in 
I the electrolysis of cyanide solutions, which are capabla 
! of dissolving cuprous salts and so preveutiug their de* 

' compositiou. The effect is most clearly seen when the 
] current is very weak, such as may be produced from a 
concentration cell, jis for example, when a copper wire is 
I suspemied vertically with its lower end immersed in strong 
I cupric nitrate solution, on tlio surface of which water is 
afterwards potired gently. The deposit of copper on the 
cathode end of tlio wire is clearly visible, whilst, after a 
time, the copper portion will at one point gradoally 
dissolve away, but will also receive a lionoycombed deposit 
of copper umd. The effect of this deposit of copper on 
anodes is to cause disintegration even when both tl|a 
copper and the solution are chemically pure; for tha 
loosely-attached copper mud is lens readily attacked than 
is the actual anode during electrolysis, so that it forms a 
partial protective covering, and the anode, is attacked only, 
or chiefly, in the exposed portions, until, in course of 
time, the surface is undermined and minute particles 
become detached. Hence under conditions, such as low 
current-density and unevtMi siirface, wliich favour the 
formation and adhesion of copper mud nt the anode, oven 
pure copper ano«lc8 may hecoine pitted, and will iu time 
crumble.— W. G. M. 

Sodium Hydroxide ; Electrolysis of Fused — . U. Lorenz. 

Zeits. f. Elcktrochem., i903, 9, [17J, 383 — 835. 

Lk Blanc and Brode have, in a recent paper (Zeits, f. 
Elcktrochem., 1903, 9, 230), upheld tlieir original view 
that Sacher*s experiments wore not reliable because he 
used iron electrodes. The author now adheres to his 
previous statement (this Journal, 1903, 424), and shows 
that an iron point iu the ulectrolyte used becomes passive 
in two minutes, showing an K.M.F. of 0' 38 volt at first, 
aud then, after passing through zero, an E.M.F. of 0'C3 
volt in the opposite <Iirection, in each case as opposed to 
carbon. This result is sulliciently near to Liebenow’s and 
fc^trasser’s determination of the E.M.F. of activ e as opposed 
to passive iron, the author’s approximate result being 
0*38 4- 0*63 — 1*01, the others’ result being 1 volt. 
Nickel similarly treated showed an E.M.F. at first of 0*19, 
and, after 1 — 1.^ minutes, of 0*51 in the opposite direction, 
when opposed to carbon. If the carbon bo eliminated, and 
a passive iron point is opposed to a passive iron crucible 
there is a small E.M.F. of about 0*046 (from point to 
crucible) w’hich j)rohably represents residual activity, A 
passive nickel poiiit-crucible system shows a corresponding 
E.M.F. of 0*027 volt. Preliminary results are given for 
copper, silver, and platinum, examined in the same way. 

— W. G. M. 

Pota.H8inm Chlorate; Electrolytic Reduction of — , 
D. Tommasi. Comptes rend., 1903^ 130, [17 j, 1005 — 
1006. 

When potassium chlorate solution, acidulated with sul- 
phuric acid, is electrolysed between platinum electrodes, per- 
chlorate is formed at the anode, and chloride at the cathode. 
If the cathode only be of platinum, and the anode of zinc, 
chloride is formed at the anode, but no reduction occurs 
at the cathode. The anodic reduction is due to the zine 
which becomes converted into sulphate, or, in a solution not 
acidified, into hydroxide. Perchlorate, under these cir- 
cumstances, is not reduced at all. If granulated zinc be 
introduced into a solution of copper sulphate containing 
potassium chlorate, heat is evolved so rapidly that the 
solution may boil, and the chlorate is rerluced to chloride, 
some of the copper being at the same time reduced to the 
cuprous condition. A similar reduction is effect^ by 
zinc with mercuric nitrate or lead acetate, or by tin or 
iron with copper sulphate ( but sodinm amdgam does not' 
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reduce chlorate in alkaline, neutral, or acid lolution. Zinc 
doec not reduce chlorate in presehoe of dilute acetic acid, 
though the copper-zinc couple doe* *o partially.— J. T. D. 

•Nitrogen ; Oxidtition of Atmospheric — , hy Electrical 
■ Eiacharyee. F. ron Lepel. Ber., 1903, 36, 
1361—1258. 

Ths author refers to the work of Muthmann and Hofer on 
the same subject (this Journal, 1908, 303) aud ampliOcs 
his former paper of 1897 (Her., 30, Oscillating 

discharges were found to give a lower yield. The influence 
of water and of various alkaline and salt solutions used in 
conjunction with the discharge are enumerated and 
discussed. '^Ihc addition of ozone to effect the oxidation 
of the oxides of nitrogen was found to offer little advantage. 

— — J. S. 

Iodoform from Acetone ; Electrolytic Preparation of . 

H. Abbott. J. of Phys. Chem., 1903, 7, [‘J], 83—91. 
Zeits. f. Klektrochein., 1903, 9, [17], 342 — 343. 

Klus aud lltTz (see this Journal, 1897, 932) did not 
obtain a sufficiently economical yield of itxloform from 
acetone by electrolysis, but the authors And that by 
employing a solutioi* containing G gnns. of sodium 
carbonate, 10 grms. of potassium iodide, and 5*5 c.c. of 
acetone per 100 c.(3. of water, adding the* acetone in 
portions of 0‘5 c.c. at 10-minute intervals, and working 
at a teraperatuTo of 75“ (/. with a current density of l-S.'i 
amperes per sq. decim., it was possible to convert 4G*88 
percent, of the acetone into iodoform. The authors, by 
using a lower voltage under their conditions than Klbs 
did under his, obtained 0-57 grin, of iodoform per watt- 
hour, as against 0 3685 grra, obtained by Klbs. — W. G. M. 

English Patents. 

Mercury; Improved Airanyemait of , in Apparatus 

for the Electrolytic Decomposition if Alkaline Chlorides, 
C. Arznuo, Saint Gillca-Ies-Bruxelles. Kug. Pat. 25,363, 
Nov. 18, 1902, 

A THIN sheet or filaments of mercury of any form, width 
or length, circulates between the electrodes in any direction 
without the aid of diaphragms or other similar supports. 

— -G. H. li. 


The electrolyte contains sulphuric acid or a atAphiHte 
(especially aluminium sulphate), a nitrate and oxalic acid 
or an oxalate. The places are then oxidised electtlolytically 
in a solution of sulphuric acid, magnesium sulphate aud 
tartaric acid or a tartrate. The spongy surface thus 
produced on the plates is caused to adhere more strongly 
by further electrolytic treatment in “ a solution coutaining 
soluble sulphur compounds, having lower degrees- of 
oxidation than sulphuric and sulphurous acids.’’ For this 
purpose “ a soluble sulphiile and a soluble sulphite ” aro 
used.— T. F. P. 

Plastic Compound [/or Insulators‘\. T. Hungerford, 
Brooklyn, N.Y. U.S. Pat. 725, 9b8, April 21, 1903. 

Tub insulating plastic compound is formed of a silicious 
base, a binder, a non-drier, such as rosin oil, and a fire- 
proofing element. (See Kng. Pat. 9211, 1901 ; this 
Journal, 1901, 729.)— G. II. K. 

Fuencii Patents. 

Generator ; Thermo-Electric . C. A. Andrieu. 

Fr. Pat. 324,239, July 7, 1902. 

The generator is formed of a number of piles, each of 
which consists of 12 couples or elements, which are formed 
of plates of German silver, and of “ agglomerated ” sulphide 
of copper, the friction between the small and large mole- 
cules of the latter ” being claimed to produce electricity, 
whilst the difference of heat of the solders which was the 
base of the old thermo-electric piles is said to be of 
secondary importance, 'fhe plates of “ agglomerated ” 
copper sulphide are prepared by heating ordinary copper 
sulphide just to redness, cooling, and breaking the fused 
sulphide into pieces of about 0*25 c.c. These pieces are 
placed, without ramming, into a small square mould, of an 
internal capacity of 2 c.c., and a quantity of molten copper 
sulphide is poured in till the mould is tilled. — G. H. 11. 

Thermo- Electric Couples and Geiienitors. L. S. Langville. 

Fr.G’at. 324,237, July 15, 1002. 

SkkU.S. Bats. 704,595, aud 704,590, 1902; this Journal, 
1902, 1335 .— (t. H. K. 

Magnesium Accumulator, C. Ghuber. Fr, Pat. 324,830, 
Aug. 27, 1902. 


Liquids of all Kinds ; Electrolytic Treatment^ of 

[Sodium Chloride Solution'], C. Arzauo, Saint Gilles- 
les-Bruxelles. Kng. Pat. 25,354, Nov. 18, 1902. 

A POIIOU9 diaphragm is arranged between the active 
surfaces of two electrodes so as to form, at each side of 
the diaphragm, a space limited by the electrodes, communi- 
cating in the upper part with a liquid-supply contrivance, 
aud in the lower with an outlet for the liquid. Ihe 
electrodes are composed of elements superposed at short 
distances apart, and inclined from the horizontal towards 
the porous diaphragm, their lower ends approaching the 
Sigphragm and forming the active parts of the electrodes. 
The liquid or liquids, moving under the influence of 
gravity in separate and uninterrupted courses, are con- 
tinuously circulated in the form of thin sheets in the spaces 
left between the sides of the porous diaphragm and the 
active parts of the corresponding electrodes, and, collecting 
in the bottom of each compartment outside of the sphere 
of electrolytic action, arc raised separately by a pump into 
the receivers which re-convey them to their respective 
compartments where the electrolytic treatment is effected. 
In the electrolytic decomposition of chloride cf sodium, a 
satutated solution of it flows on one side of the poroui 
diaphragm, through the compartment formed with the 
anode, whilst a concentrated caustic soda lye flows 
simultaneously on the other side of the diaphragm through 
the compartment formed with the cathode.— G. H. R. 

United States Patents. 


storage Satterg Platee} Method of Produang 
W.' Gardiner, Cfilcdijd, AeUgnor to H. T. Clarke, Jun. 
' u^fe. Pat. 724,387,€!Iilich 51, 1903. ^ ^ , 

feoftJtGE, battery plates are produced by passing an electric 
corrent throuj^ lead plates,, artanged .a* m a oelk 


The positive plate is a sheet of ptufonited celluloid on 
which threads of mngncsiuni arc woven aud interlaced so as 
to form a network which acts as con<luctor and support for 
a layer of oxide of lead. The negative plate is of porous 
carbon with numerous perforation.^, and the electrolyte is a 
solution of sulphate or of hydroxide of magnosiuin. 

— (i. H. R. 

Generator of Electrical Energy ; Chemical . 

J. Portiilier. Fr. Pat. 324,851, Sept. 27, 1902. 

In the generator claimed under the name of the “ Pile 
Portalier ” the carbon electrodes are in a single homo- 
genous piece, and so constructed that the electric current 
is collected on the projectiog head of the carbon by a single 
platinised contact. The porous partition.s in the bichromate 
piles arc of asbestos porcelain. The depolarising and 
exciting liquids arc respectively dilute solutions of sulphurio 
and hydrochloric acids, with the addition of a certain 
amount of ammouiacal bichromate to the depolariser. 

— G. H. R. 

Carbon Bisulphide and other Chemical Products ; Electric 

Furnace and Process for the Manufacture of . 

E. R. Taylor. Fr. Pat, 324,409, July 31, 1902. 

See U.S. Pat. 706,128, 1902 ; this Journal, 1902, 1143. 

. — G. U. R. 

Metals, Metalloids, or their Compounds;^ El^trvlyiic 
Preparation of 7 - — , free from Carbon as possible. 

Soc, Elektrizitatsaktigngesellscj^aft vorm. Schukert & ()q, 
Fr. Pat. 324,621, Sept 19, 1902. ' 

The furnace ia proi^ed, on the side towards which, the 
hi|^y heftted or,met^ 9 ids are driveni v\tl^.a 

umforiiily heated, of 4 m oEide^ qr oxide* of thejo^et^. w 
i^tfiUotds ifh^h ^re to t^e final prodaot,«Qr of » 
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oxidifed btxij. The efrboQ tn the meUl« is oxidised by the 
exygea of the oxides, eod the preparation and puriH^tion 
of the metals is thus effected in one operation^ The side of 
the fiiraaee opposite to the beds of oxido is closed her- 
metieallj. The beds of oxide or corresponding body may 
be provided with spaces to receive the refined product 
which may be allowed to cool in them, or withdrawn. 

— G. H. R. 

Titanous Chloride; \^Klectrolytic’l Production of a Netr 

. n. Spence. Fr. Pat. 324,833, Sept. 4, 1902. VII., 

page 628. 

Nitrous Products ; Electric Installation for Jhe Synthetic 

Production of , by Means of^ Elcciric Discharges in 

Gaseous Mixtures. Comite dTidtiative pour la Fabrica- 
tion de Produits Xitrique.s. Fr. Pat. 321,964, Oct. 4, 
1902. 

Thr discharge section.s, each comprising discharge elec- 
trodes in series, a battery of condensers and a self-induction 
bobbin are interposed in an induced circuit on the one hand, 
and on the other there is placed a self-induction bobbin 
designed to minimise the amount of electric energy ‘*de- 
watted ” (dewattee) in the imluced circuit, the condensing 
batteries in the latter tending by their mutual reaction to 
engender electric oscillations of very high frequency in the 
various discharge sections, whil.st the self-induction bobbins 
are designed to maintain their frequency within such limits 
that, although always considerably superior to the initial 
frequency in the induced circuit, it docs not exceed the 
amount suitable for obtaining a maximum yield in nitrous 
products. — G. H. R. 

Alkaline Solutions; Electrohfsis of . L. Gourwitch. 

Fr. Pat. 32 1,970, Oct. 4, 1902. 

The electrodes are placed vertically in a vessel, the cathode 
being formed on a thin layer of merciiry flowing along a 
vertical sheet of iron, and the rotation of a fluted cylinder 
carries the mercury from the reservoir to the distributiiig 
pipes, Tlie amalgamated mercury passes into a second 
vessel where the amalgam is (lecoinposed by water, and the 
pure mentury is returned into the dUtributing apparatus by 
the pressure of the disengaged hydrogen. — G. II. R. 

Alkaline Salts ; Electrolytic DecompoHition of % 

M. Wilderman. Fr, Pat. 32,'i,ir»l, Sept. 1, 1902. 

.^KE Eng. Pat. 22,902, 1901 ; this Journal, 1902, 123, and 
U.S. Pat. 709,971, 1902; this Journal, 1902, 1336. 

—G. II, R. 

Soluble Glass {^Alkali Silicates’] ; ^Electrical] Manufac- 
ture of . Soc. Anon. I’liid. Verriere et .ses Derives. 

Fr. Pat. 325,164, Sept. 4, 1902. VlI., page 628. 

(/?.)— ELECTRO-METALLURGY. 

Iron; Passivity of , and the Pfienonitna observed at 

Iron Electrodes, C. Fredeuhagen. Zeits. physik. Chem., 
43,1 — 40. Chem. Centr., 1903, [16], 915. 

The author measured the anodic charges which mu»t be 
imparted to iron in different liquids in order to render it 
passive. From bis results and from those of other investi- 
gators, he concludes that the passive condition of iron is not 
due to tbo formation of a film of oxide on its surface, or to 
the existence of two modifications of molallic iron, but that 
it is caused by the productiou of a film of gas on the surface 
of the iron. The film of gas may consist of oxygen, or of 
nitric oxide in the case of iron which has become passive, 
either spontaneously or by means of an anotlio charge, in 
nitric acid. If haloid acids be added to the solution, the 
conversion of the iron to the passive condition is promoted, 
wliiJst simultaneously a slime deposits fyom the iron anode 
consisting (in the case pf hydrochloric acid) of iron chloride 
and hypochlorite ; that the latter )S formed the author con- 
clgdee from the fact that babbles of gas rise from the 
deposit. The reaction which lei^e t^, the formatio]!» of 
* hypeohlorite is one between the discharged* Cbldnne ai^ the^ 
oxygon adhering to the passive electrode, and la ^ay, 
uf gas is destroyed amid the^ iron bsoomes ; 


I The change of the iron from the active to tlio passive 
I condition and back again is in many oases a pertodio one. 
If iron be rendered passive in sulphuric acid solution ^n 
anodic charge and then hydroohlurio acid be added, periodic 
variations in the current strength are observed. First th^ 
iron dissolves, whereby the ourrout becomes stronger, itieh 
! it reverts to the passive condition and the current beoOKUas 
I weaker, and so on. According to the autiior, the purely 
I chemical action of the iron on the electrolyte plays a part 
I here, and in all other cases. So long as the iroti dissolves 
I in a purely chemical sense, or so long as it reacts with the 
I halogen discharged by the current, the amount of iron ions 
in the solution increases, and the tendency to dissolve 
diminishes. From the fact that iron chloride is deposited in 
the form of slime, the author concludes that the electrolyte 
1n the neighbourhood of the electrode becomes Impover- 
; ished in cliloriue ions, so that oxygen-polarisation can be 
developed, and the iron con8e(iueutly rendered passive. 
Sub.sequeinly the ([uantity of chlorine ions at the anode 
inereases by dilTusion from the main portion of the electro- 
lyte; this leads to a diseliarge of chlorine, by which the 
film of oxygen is di*slroycd. with formation of hypochlorite, 
whilst the iron again l>ecoines active, and so on. (See also 
this Journal, 1902, 175.)— A. S. 

Metallic Powders Jrom Inert Matter; Electric Separation 

af , and of the Metallic Portion of a Mineral from 

thif Gangue. D. Negteano. Comptes rend., 1903, 130, 
[16], oct-'je.'). 

It is found that if a mixture of a nietaUic powder and sand be 
j placed on an insulated metal plate attached to the negative 
■ pole of a Wimshurst cilectric machiue, and a metal disc is 
I brought near the mixture, a largo proportion of the metallic 
powder will separate from the mixture and attach itself to 
the disc. In the case of a mixture of brass and copper, the 
I brass was transferred to the discj. The sarm‘ process servos 
I to separate the metallic portion of a mineral from its 
gangue. — T. F. R. 

Unitko Statics Paticnt. 

Furnace [Smelting] \ Electric -. K. A. Sjbstedt, , 

Assignor to the Lake Superior Power ( ’o.. both of Sault 
Ste. Mario, Canada. U.S. Pat. 726,364, April 28, 1903. 

Tiiic water-jacketed body-ease, wliich is supported on legs 
at a suitable elevation, is formed of side and eud plates, 
lined with refractory imiterial, and water-jacketed at th© 
lower parts, one of them being i)rovided with a slag-notoh. 
One set of plates has lugs with stay-bolts passing through 
them, and bracing the other set of plates between them. 
The water-jacketed l)Ottom fratne, which is removable, 
carries a refractory lining on a plate secured to it, and has a 
tapping-holo in one of tlie cuds. The cover, which is formed 
of a refractory material, ha.s feed and vent holes, and an 
opening within which an upper electrode is adjustably 
suspended. The lower electrode is embe<lded in the bottom 
lining, and has its ends in contact with the metallic frame 
of the bottom, the latter and the upper electrode being 
connected by wires to nn electric generator.— (L H. R. 

Copper and Nickel from Mattes and Ores ; Elvctrolylic 

Separation of . K. A. yjr)8tedt and J. 11. James, 

Assignors to F. Clerque, all of 8ault Ste. Marie, 

I Canada. U.S. Pat. 725,998, April 21, 1903. 

Tub matte or ore is crushed and desulphurised and subjected 
to a 40 per cent, sulphuric acid solution heated to boiling 
point to dis.solvo out the iron, copper, and nickel. The liquor 
is cooled, diluted sulficiently to redissolvo the salts which 
have crystallised out and the copper deposited by eleotro- 
r lysis, the solution being agitated with a current, of a!r. 
Copper cathodes; and platinum or graphiiked carbon or 
other insoluble anodes are used, with a gradually reduced 
current commencing with a uorinal density of about 
0* 3amp6re per 100 sq. cm. of cath<»de surface. The remaip- 
' iogrsoiutiou ia nearly neutralised with caustic, soda, and. then 
. made ammoniacal. The iron is oxidised by a blast of air, ^e 
precipitated ferric hydroxide filtered off, and the, ilouor, 

. heaM to or 90"^ C. and agitated by a ourrept .of 
electrolysed to deposit the pipkel (using nigkei 
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and graphiti^ed carbon or other insolnbie anodes) with a 
current of normal density of from 0*6 to 0*9 ampere per sq. 
cm. of cathode surface. — G. H. R. 

Electrolytic Coating Apparatus. H. W. Ludwigs- 

hafcn-on-the-Rhine, Assignor to the Firm of Columbus 
Elcctrizitats-GeselUchaft. TT.S. Pat. 725,208, April 14, 
1903. 

The apparatus for coating sheet metal consists of two 
frames, one ttxed and tlie other movable, each provided 
with distance pieces, and carrying anodes with shielding 
pieces at their sides. The fixed anode has a horizontal 
support at its foot, and tlie other anode is guided in vertical 
position, and is supported on a carriage which removes and 
carries it back.— G. H. R. 

French Patents. 

Diaphragm for Electrolytic and Galvanoplastic Applica~ 
tions. Soc. rAutorac'tallurgie. Fr. Pat. 325,074, Oct. 9, 
1902. 

The diaphragm is formed of a permeable tissue of any kind, 
inpregnated with any organic or albuminoid substances, such 
as albumin, gelatin, &c., rendered insoluble by the addition 
of formic aldehyde, or in any other way. It is claimed that 
diaphragms thus formed prevent any intermiDjjling of 
the liquids placed in di6ferent parts, wliilst permitting the 
passage of the electric current, aud giving to the deposited 
products all the essential (juiilities of a wrought and finished 
metal. — G. H. R. 

Electric Furnace for the Electrometallurgy of Iron or of its 
Compounds. 11. llarmet. Scicond addition, dated 
Aug. .10, 1902, to Fr.Pat. 318,283, Feb. 1, 1902. (See 
this Journal, 1902, 1459.) 

This addition defines the position of the electrodes. The 
horizontal length of the slag between the two lower 
extremities of the electrodes is less than the sum of the two 
vortical thicknesses of it bctweim the electrodes and the 
melted metal. This disposition allows of the production of 
the electric calories in the slag only where they are useful j 
for the fusion of the solid matters which arc steeped in the 
slag.-G. H. R. j 

I 

Electric Furnace for the ElecIrometaUurgy of Iron or of j 
its Compounds. H. llarmet. Third addition, dated j 
Sept. 6, 1902, to Fr. Pat. 318,283, Feb. 1, 1902. (See this I 
Journal, 1902, 1459.) I 

A MODIFICATION in (he shape of the reducer is described, 
the lower part of it being divided into sections by a joint. 
The upper portion constitutes the reducing vessel, and the 
lower one the crucible proper where the fusion takes place. 
Besides the usual holes for the flow of the metal or the slag, 
this lower crucible has lateral openings for the insufflation 
of gases and for the passage of the numerous electrodes 
which transmit the several currents for the purpose of 
producing heat in the slag which transmits it to the 
materials to be melted. — G. if. R. 

Copper and other Metals; Electrometallurgical Treatment 

of the Ores of , with Depolarised Insoluble Anodes. 

C. J. Tossiiza. First addition, dated Sept. 26, 1902, to 
Fr. Pat. 308,382, Feb. 22, 1901. 

See Eng. Pat. 14,751, 1901 ; this Journal, 1902, 775, and 
XJ.S. Pat. 710,346, 1902 ; this Journal, 1902, 1336. 

— G. H. B. 

Catciupi} Process for the Extraction of Metallic — . 
Soc. Elektrochemische Werke G. m. b. H. Fr. Pat. 
824,803, Sept. 9, 1902. 

The fused haloid salts of calcium, especially the fused 
chloride are electrolysed with the employment of small 
cathodes and large anodes, the temperature being maintained 
so as not to exce^the melting point of the metallic calcium. 
The metal which it separated out in a spongy condition at 
the cathode, is compressed within the hath and is afterwards 
withdrawn from it.— G. H, R. 


Aluminium, Pure or Alloyed ; Covering with different 

Metals, and Soldering. J. L. Bailie. Fr, Pat. 824,98 
Oct. 4. 1902. 

SnccBSBiYE layers of copper and of xinc (prefeiably, though 
other metals are also claimed) are electrics] ly deposited 
on cleansed aluminium, which is then heated, so as to cause 
these metals to make a superficial alloy with the same. 
The aluminium thus prepared may be coated w’ith any 
desired metal, such as gold, silver, or nickel, or may be 
soldered to another piece of aluminium, whether or not 
that other be similarly prepared. — E. S. 

Xn.-PATTY OILS. FATS. WAXES, 

AND SOAP. 

Fatly Acids [Unsaturated'] ; Oxidation of , by Means 

of Carols Reagent. A. Albitzky. J, prakt. Chem., 
1903, 67, [8—9], 357—376. (This Journal, 1900, 357 ; 
1903, 306.) 

In previous experiments the author has shown that the 
dihydroxy acids formed by the oxidation of stereoisomeric 
unsaturated fatty acids in acid solution belong to a different 
series to those formed by oxidation with alkaline per- 
manganate solution. It is necessary to use an oxidising 
agent with a not too energetic action, aud since iodic acid did 
not yield satisfactory results, experiments were made with 
Caro’s reagent (H2SO4 + (N 114)5820^). The reactions 
were the converse of those obtained by treatment with 
alkaline permanganate solution. Thus oxidation of oleic acid 
with alkaline permanganate solution yielded about 64 per 
cent, of the theoretical araouut of the dihydroxystearic 
acid of higher melting point, whilst about 40 per cent, of 
the theoretical quantity of the same acid was obtained by 
oxidising elaidic acid with Caro’s reagent. Oxidation of 
oleic acid with Caro’s reagent gave only 7 * 5 per cent, of 
the theoretical amount of the dihydroxystearic acid of lower 
melting point. On the other hand, the yields of dihydroxy- 
hehenic acids from erucic and hrassidic acids were con- 
siderably greater on oxidising with Caro’s reagent than on 
oxidation with alkaline permanganate solution. 

On o:;idisingwith alkaline permanganate solution, soluble 
dibasic acids (e.^., azelaic acid) are formed iu addition to 
dihydroxy acids, but these were not found in the case of 
oxidation with Caro’s reagent, the product of the reaction 
being insoluble in water. 

The author concludes that by the action of Caro’s reagent 
on unsaturated acids, sulphonated esters of dibydroxy acids 
are first formed, analogous to the addition compound 
formed by the action of sulphuric acid on oleic acid, and 
that on the addition of water, these esters are decomposed, 
being converted partly into sulphuric acid and dibydroxy 
acid, and partly into substances of an anhydride character. 
The residue left after the formation of dihydroxystearic 
acid was found to contain not more than 2*29 per cent, of 
sulphur. — C. A. M. 

Fatty Acids; Action of Zinc-dust at High Temperatures 
on — <■ . Hubert. Bull. Soc. Chim., 1903, 29, [8], 
322—827. 

In extending his investigations (this Journal, 1903, 427) 
the author has repeated Jahn’s experiments with formic, 
acetic, and butyric acids, and has also examined the 
behaviour of an acid intermediate in the series, lauric acid 
In the case of the low-carbon acids, the hydro- 
carbon products are simple and always directly related to 
the original acid ; but with the (aud still more the C^h) 
member there is always a more or less complex polymerisa- 
tion, and the hydrocarbons produced bear no obvious 
relation to the acid used. In all cases the corresponding 
ketone appears to bo produced in the first place, and to be 
then decomposed, with prodnetion of carbon dioxide, 
hydrogen, and alkylenes (olefines) both higher and lower 
in carbon than the original acid. — J. T. D. 

Palmito-distearin ; Naturally occurring and Synthetical 

. H. Kreis and A. Hafner. Ikr., 190S, 30> [6], 

1123—1128. 

In a previous communication (this Journal, 1902, 1542) the 
authors showed that Repeated erystallisation of beeMat or 
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lard from ether yielded eompoands wbioh they concluded 
to be miied glyoerides, and they now state that these mixed 
glycerides consist of palmito^distearin. 

For the purpose of identidcation they first prepared 
synthetically palmito-disteariu aod stearo dipalmitin. On 
heating equivalent weights of stearic acid and glycerin under 
reduced pressure for eight hours at 200° C. the resulting 
product was cot monosteariu, as anticipated, but mainly 
distearin (m. pt., 74*2° C.)» apparently identical with the 
iS'disteariu prepared by Gulh (this Journal, 1903, 427), 
whilst monostearin had only been formed in small proper' 
tion. On heating the distearin with palmitic acid under 
reduced pressure at 2uO^C. and recrystallising the product 
of the reaction from ether, palmito-distearin was obtained. 
This melted at52°C. and 63*2° C., but in the crystalline 
state had only one melting point : — 63‘2''C. (Guth, 03° C). 
Hansen (this Journal, 1902, 553) stated that it was 
characteristic of this glyceride that its melting point did 
not alter on recrystallisation from ether, benzene, or 
chloroform, but that when crystallised from boiling amyl 
alcohol the melting point was raised to 66 8° 0., and ho 
attributed this to conversion of the glyceride into tri- 
palmitin and tristearin. Tlie authors are unable to confirm 
this, and doubt the Identity of Hansen’s palmito-distearin. 
Moreover, they point out that the melting point of Hansen’s 
stearo-dipalmitin (55" C.) does not agree with that of Guth’s 
compound (60° C). 

They confirm Guth*s observation (/oc. cit.) as to the 
double melting points of triglycerides, and agree with his 
explanation. 

In order to obtain glycerides from lard, &e., quite free 
from olein, the authors treated the crystals witli Hiibl’s 
solution, and then recrystallised them from benzene and 
alcohol, and finally from ether until quite free from halogen. 

The palmito-distearin thus separated from beef or mutton 
fat crystallised from other or petroleum spirit in brilliant 
bunches of needles, which melted at 63 *5° C. in the crystal- 
line slate and at 52° C. and 63° ( ^ after having been melted. 
They had the saponification value of 194 * 8 (Theory =195*2). 
The compounds obtained from beef- and mutton-fat were 
identical in appearance and melting points, and corresponded 
wth Guth’s synthetical a-palmito-disteatin. 

The glyceride from lard crystallised in long flat plates 
with sharply cut ends, and melted at 51*8° and 66° C. (in 
the crystalline state at 66*2° C. only). It had the saponifi- 
cation value 195*2, and agreed in elementary composition 
with palmito - distearin. In the author’s opinion it is 
probably identical with the isomeric )3-palmito-di8tearin, 
which has not yet been synthetically prepared. — C. A. M. 

jpafs / Enzymic Decomposition of . K, Braun and 

K. C. Behreudt. Her., 1903, 36, [6], 1142—1145. 

The authors confirm the experiments of Connstein and his 
collaborators on castor-oil seeds. It was found that the 
decomposition of the oil was much greater in an acid than 
in a neutral solution. Similar experiments were then mode 
with jequirity seed {abrus prsca/onW) containing the enzyme 
abrin. On mixing 15 c.c. of castor oil with 25 c.c. of water 
and 25 grms. of crushed jequirity sceds^ the alkali required 
for neutralisation after 20 hours was 3*6 c.c., and had noi 
increased after 40 and 92 hours. By neutralising, however, 
the acid first liberated it was found that jequirity promoted 
the decomposition of the fat. Thus, in an analogous 
experiment the following amounts of alkali were required : — 
After 24 hours, 3*0 c.c. j after 48 hours, 3*7 c.c.; alter 
72 hours, 6 * 7 c.c. ; and after 96 hours, 6 * 8 c.c. 

Experiments were made with crushed almonds (emulsin) 
and with the leaves of Arctostaphyloa Uva Urai, containing 
the glucoside arbutin, but in neither case was there any 
increase in the decomposition of the oil. — C. A. M. 

Araehia Oil ; Presence of SesamS Oil in Commercial . 

G. Fendler. Zeits. Unters. Nahr.- n. Genusem., 1903, 6. 

[»], 411-412. ’ 

SoLTfliEN (this Journal, 1901, 1121) found that it was 
praedeally impossible to obtain commercial araohis oil free 
from seaamd oil, aod that in aome eases as much as 15 per 


cent, was present. The author’s examination has confirmed 
this, aod he considers that the admixture is not due to 
accidental impurities duriog the expression. He advocates 
the adoption of Schnell’s suggestion, that araohis oil that 
gives the Baudouin reaction, but does not give Soltsien’s 
stp.unous chloride reaction, shall be regarded as free from 
st^amd oil, since the former will detect mere traces (less 
than 1 per cent.). — C. A. M. 

Candle-Nut Oil. F. Kassler. Sjifensieder-Zeit. ; I’arbeu- 
Zeit., 1903, 8, [26], 3.V9. 

A S-vMPi.E of eandle-niit oil from Fiji, examined by the 
author, gave the following constants: sp. gr., 0*9248 at 
15*5 C.; I Ichner value, 95*2 ; saponification value, 189*5; 
iodine value, 15*J*8 (Lcwkowilsch found this value 163*7) ; 
acetyl value, 9 *r>2; acid value, 0*5; solidification point of 
the fatty acids, l‘J *5 G. ; m. pt. of same, 19*5 C., and iodine 
value, 157*5. The percentage of oil furnished Sy the 
kernels was upwards of 64 and the proportion of unsaponi- 
fiable constituents in the oil, 0*5.3 per cent. The kernel 
itself forms only about 32 per cent, by weight of the uut. 
Owing to the rcsemhlam'u between these data and those 
furnished by linseed oil, an aiiulogous sphere of usefulness 
is indicated ; the cost of freight, however, militates against 
the shipment of the nuts to ICurope, and it is therefore 
considered that the oil will have to be recovered in the centres 
of production. — C. S. 

Flax Wax; Charadlcristirs of -. G. Hoffineister. 

Ber. 1903, 30, [6], 1047—1054. 

The suppleness and odour of flax are due to a characteristic 
fal-like substance on the surface of the fibres. If this be 
removed by means of a suitable solvent, the residual fibres 
are rough, lustrelesM, and brittle. On evaporating the 
yellow solution thus obtained, a wax-like residin' is left, wbioh 
varies in colour from while to yellowish green or brown, 
and has a strong odour of flax. It is insoluble in water, 
partially soluble in alcohol, dissolves with difficulty in 
chloroform, but is readily soluble in ether, lieii/.eiie, A 
hot saturated alcoholic solution floposits crystalline granules 
on cooling. This flux wax floats on water, and has the sp. gr. 
of 0*9083 at 15 C. It melts at 61 *5° C, (average of 10 
determinations) and burn.s with a smoky flame without 
leaving any wcighablc residue. 

The amount obtained varies according to the kind of flax, 
and appears to stand in a certain relationship to tln^ fineness 
and purity of the finres. Thus, an imperfectly cleansed 
flax gives a large yield of the wax, which appears to bo 
derived from the cuticle of the plant. A sample of the 
80 -callcd flax <luHt from a factory, which has bitticrto only 
found a use as an inferior fuel, yielded 10 per cent, of the 
wax. 

On analysis the substance gave the following results: — 
Unsaponi tiablo residue, 81 *32 per cent. ; acid value, 54*49 ; 
saponification value, 1 01 *51 ; Hcichert-Meissl value, 9*27; 
Hehuer value, 98*31 ; and iodine value, 9*6. 

The unsaponifiablo residue was a hard, brittle, yeIlowii*h- 
brown substance. On acetylation it yielded an insoluble 
residue melting at 68° G., and having the sp. gr. of 0 *9941 
at 10° C. Its elementary composition (G — 83*91 and 
H **» 15*40 per cent.) showed ii to bo a paraffin closely 
allied to cercsin. It constituted 70 — 80 pLU* cent, of the 
original wax. The fatty acids were separated into solid 
and liquid constituents by treatment of tbe lead salts with 
ether. The solid acids fractionattal by Heiniz’s method 
were found to contain palmitic and stearic acids, whilst 
tbo liquid acids examined by Hazura’s oxidation method 
were judged to consist of oleic, linolic, linolenic, and 
isolinolenic acids. In addition to these substances, the 
wax also contained phytosterol and eery I alcohol, and a 
small amount of a volatile substance of ua aldehydic 
character which was not identified. — C. A. M. 

Cod'liver Oil. Wijs. XX., page 648. 

Glycetin in Soap Leys ; Determination of — — 

K. Fanto. XXIII., page 654. 
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Uniticd States Tatbkts. 

Oil- Hearing Materials ; Process of Treating — 

N. H. Powter, Brooklyn (N.Y.)i Asfi^nor to the Powter 
Co., New York. U.S. Pat. 7S!5,863, April 14, 1903. 

The oiPbeariD|;r material is heated, and simultaneously 
exposed to the influence of suction so as to produce a partial 
vacuum, after which, it is raised to a higher temperature 
in presence of a dry compressed gas (air). The oil 
separated out during the second stage is collected, the 
residue is treated with water to extract glue and other 
soluble products, and after the separation of these latter, 
the residue is dried. — (\ y. 

Hydrated Silicates t Ih viving \^Purification of Oils, 

^c.]. C. A. iMcKerrow, Manchester, U.S. Pat. 726,091, 
April 21, 1903. 

Skk Eng. Pat. 10,82:), 1901 ; this Journal, 1902, .')5.'). 

— W. C. H. 

Frkkch Patents. 

OiiSf Fats, and other Saponifiable Materials ; Treatment 
of C. Weygang. Fr. Pat. 325,038, Oct. 7, 1902. 

See Eng. Pat. 17,988 of I>cpt. 9, 1901 ; this Journal, 1902, 
1403.— C. A. M. 

Soap } Antiseptic and Antipauusitic . H. Schowaltor. 

Fr. Pat. 324,870, Sept. 3p, 1902. 

Ninett-fivk parts of ordinary green soap are incorporated 
in the melted state with *2.^ parts of purified “pine black,” i 
and after cooling to 25'* — 26'^ (h, 2.^ parts of cre.sol are ' 
added, and the mass intimately mixed, and eooled as 
rapidly as possible.— C. A. M. 

XIII.-PIOMENTS. PAINTS; RESINS. 
VARNISHES: INDIA-RUBBER. Etc. 

(i4.)— PIGMENTS, PAINTS. 

English Patents. 

Pigments ; Process of Manufacturing , and the 

Product resulting therefroin. W. J. Armbruster and 
J. Morton, yt. Louis, Mo., U.y..\. Eng. Pat. 1830, 
.Ian. 26, 1903. 

See U.S. Pat. 719,415, 1903 ; this Journal, 1903, ,307. 

— M. J. S. 

Pigments ; Compositions of Matter to he used for , and 

Process of Making the same. W. J. Armbruster and 
J. Morton, St. Louis, Mo., U.S.A. Eng. Pat. 1837, 
Jan. 26, 1903. 

See U.S. Pat. 719,073, 1903 ; this Journal, 1903, 218. 

— M. J. S. 

United States Patents. 

Pigments i Process of Making . W. J. Armbruster, 

St. Louis, Mo., U.S.A. UN. Pat. 726,239, April 28, 
1903, 

Barium hydroxide is added to zinc chloride or any soluble 
zinc salt except the sulphate ; ziuc sulphate is theu added, 
and the resulting mixed precipitate is heated to dehydrate 
the zinc hydroxide. Compare U.S. Pats. 719,073, 719,415 ; 
this Journal, 1903, 218,307.— M. J. S. 

Carbon Black ; Apparatus for the Manufacture of — 

P. W. Porsch, Summitville, Ind., U.S.A. U.S. Pat. 
726.341, April 28, 1903. 

lilMEBiATKLY nbove the burners there is situated a 
depositing plate, consisting of two horizontal concentric 
bevelled rings, the larger ring being at a higher level than 
the smaller. The rings are rotated by friction gearing, and 
are provided with sEfkpers for both their upper and lower 
surfaces. Through the annular space lietween the rings 
the smoke rises into a conical flue, the axis of which is 
inclined obliquely, and which is caused to rotate by the 


frictional contact of its lower ed^ with the face of the 
upper ring. Fixed scrapers inside the flue detach the 
black deposit, which falls into a collecting hopper. 

— M.J.S. 

Pigment ; and Process of Making same. W. N. Blakeman, 
inn.. New York, U.S.A. U.‘S. Pat. 726,623, April 28, 
1903. 

Gelatinous zinc hydroxide, with or without an additional 
hydroxide, is incorporated with zinc oxide by means of a 
volatile vehicle, which is then evaporated. — M. J. S. 

French Patents. 

Aniline Lakes ; Manufacture of . Soc. Ilanappier 

and Maillard. Fr. Pat. 324,974, Oct. 4, 1902. 

Equal parts of gum tragacanth aud trclatin, in powder, 
paste, or solution, are mixed with 3 parts of whiting or 
liny other suitable inert substance. I'he dyestuff is then 
added, and then some substance, such as tannin or formalin, 
which will produce with the gelatin a compound not liable 
to putrefaction. The paste is then dried and is mixed 
with either linseed oil or an oxidising siccative. — M. J. S. 

Lead Carbonate \^\Vhite Lead] \ Process and Apparatus 
for Producing . Union Lead and Oil Co. Fr. Pat. 

325.182, Sept. 20, 1902. 

I See U.S Pats. 700,954 and 709,955 of 1902 ; this Journal, 
1902, 1337.— T. F. B. 

Lead (Jurbonatc [^Vhite Lead] ; Process and Apparatus 
for Producing . Union Lead and Oil Co. Fr. Pat.. 

325.183, Sept. 20, 1902. 

See U.S. Pat, 709,956 of 1902; this Journal, 1902, 1337. 

— T. F. B. 

Colours for Painting ; Process of Manufacturing^— 

E. Sass. Fr. Fat. 324,849, Sept. 25, 1902. 

Ten parts of paraffin, 10 parts of ceresin, 10 parts of 
carbohneum, and 70 parts of turpentine are boiled together 
and cooled. This mixture applied to wood, cardboard, &c., 
is completely absorbed, gives a gloss to the surface, and 
protects from the attack of insects. — M. J. S. 

Casein Compositions for Painting. Over-laying, ^*c. j 

Jmpts. in . J. K. Uatmaker. Fr. Pat. 325,004, 

Oct. 6, 1902. 

The following composition suitabh^ for various kinds of 
overlay -work becomes almost impervious to moisture when 
dried. Dry casein, 90 parts, by weight ; resin, oil, or fat, 
90 paits ; lime to which has been added 5 — 10 per cent, of 
aluminium sulphate or ziuc sulphate in solution, 90 parts ; 
together with mineral or other pigments according to the 
desired purpose, and sufficient water to make into a paste. 
If resin is employed it should be powdered and mixed with 
the other constituents ; the oil or fatty matter should be 
emulsified m skim milk and separated together with the 
casein by means of acid. — R. L. J. 

Paint ; Process for the Applicatioji of , to Cement 

Surfaces. S. Levy. Fr. l»at. 325,209, Oct. 10, 1902. 

The rough, but well-cleaned, cement surface is first treated 
with a solution of an ammonium salt, and before this is 
quite dry an oil paint, thinned with oil of turpentine, is 
applied. The surface is then ready to receive a coat of any 
oil paint. — M. J. S. 

Metallic Surfaces ; Removing the Colour [Paint] from 
. J. N. Firtd. Fr. Pat. 325,161, Sept. 8, 1902. 

Painted metal surfaces are dipped for some seconds in a 
hot aqueous solution, containing about 2^ per cent, each of 
potassium and sodium hydroxide, and are then rins^ in bot 
water and cleaned. The prdoess if parficularly applicat^le 
in treating painted sheet tin to fit it for re-use. — B. S. 
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RESINS, VAENISHBS. 

English Patents, 

Drying Machine$ [/or Veneer]. M. Rosrow. Eng. Pat. 
8856, April 10, 1902. I., page 618. 

Petroleum or Mineral Oil Distillates ; Manufacture of 
Nitro-products from — — . L. Edeleiinu and (J. A. liliti. 
Eng. Pat. 9 410, 1903. 111., page 621. 

French Patents. 

Linoleum, Floor-cloth, I'arjmulins, and similar Pre- 
parations j Composition for the Manufacture of . 

M. (i. Peters and J. A. Shepherd. Fr. Pat. 324,885, 
Oct. 1, 1902. 

Nke Eng, Pat. 208, 1902; this .Tournal, 1903, 36. The 
petroleum and lime water are omitted in the French 
speciAcation. — M. J. S. i 

Linoleum, consisting o/ two Layers; Process of Mann- 1 
facturing — — , \j. W. Seeser. Fr. Pat. 325,129, i 

Aug. 23, 1902. I 

To produce a linoleum consisting of a hard upper layer | 
and a soft lower layer, the hard layer must first be formed i 
and the soft layer bo applied to its under surface. This j 
may be performed iii a single, continuous operation, by | 
first compressing the composition which is to form the I 
upper layer between rollers and conducting the sheet so 
produced round one of these rollers until it roaches a third 
roller, which is adjusted to give a weaker compression. At 
this point the composition for the soft layer is fed in, but is 
Jtept from contact with (ho upper sheet, by means of a 
partition plate, until it reaches the place where the pressure ; 
of the rollers is exerted, at which point there is also 
introduced a small quantity of an adhesive paste to ensure 
the union of the two sheets. — M. J. S. 

(C.)— INDIA-RUBBER. 

Caoutchouc ; C oagulation of — . C. O, Weber. 
Gummi-Zeit., 1903, 17, [30], 0.52. 

.^Iylius lias recently shown (this .lournal, 1903, 434) that 
only acids with complex molecules have the power of 
rapidly and energetically etfecting the coagulation of 
albumin. In view of the fact that the coagulation 
of caoutchouc latex is due to the coagulation of the 
albuminoids contained therein, IMylius* results should 
throw light on the problem as to which is tlio most suitable 
acid for effecting the coagulation of caoutchouc latex. 
Hydroferroeyaoic, tungstic, and gallic acids appear to be 
the most likely ones, and only very small amounts should 
be needed. Hydroferrocyanic and tungstic acids could bo 
used in the form of a solution of the sodium or potassium 
salt, treated with an equivalent amount of acetic acid, 

—A. S. 

United States Patent. 

Cementing S?ibstances ; Process of . W. M. 

Kimberlin, Assignor to the Goodyear Tyre and Rubber 
Co. U.S. Pat. 725,094, April 14, 1908. 

This process consists in coating the substances to be 
united with a rubber or gutta-i>ercha solution, treating the 
eoating on each with a curing solution, and pressing the 
surfaces together. — J. K. B. 

XIT.-TANNINa: LEATHER. GLUE. SIZE. 

Leather ; Action of Extracts containing Sulphites on 

. J. Paessler. Collegium, 1903, 2, [51], 66 — 70. 

Report of the Annual Conference ot the International 
Association of Leather Trades Chemists, Leeds, Sept. 
1902. 

Extracts which have been decolorised and rendered 
solnble by treatment with sulphites, produce free snlphurio 
aeid in the resulting leather when used in conjonotion with 
acid liquors, owing to liberation of sulphur dioxide and 


subsequent oxidation. Lactic acid (0*4 per eent) wag. 
i^ded to samples of suph extniots to i^tate tau^yard 
conditions, and tanning experiments made with these 
liquors. The total amount^ 4 >f sulphur dioxide varied from 
0*2 per cent to 4 ‘55 per cent, and the amount of Iret 
sulphuric acid (calculated as SO<,) found in the leatl^r 
ranged from 0‘ 19 per cent, to 1*44 per cent As evidence 
that sulphur dioxide is oxidised, a quebracho liquof of 2* B« ^ 
strength was prepared from the wood, treated with snlpbiir 
dioxide, and allowed to stand in Aasks under such oonditioui 
that oxidation was limited as far as possible. The odpur j 
of sulphur dioxide, however, slowly disappeared, and in 
the course of 5J months the percentage of sulphuric acid 
present (calculated as SO;,) rose from 0‘006 to 0'265. 

Barker and (iaus>er claim that the evidence brtmght 
forwanl by them in a previous paper (C'ollcgium, 1902, 49) 
as to the harmless nature of sulphites in extracts is 
8Upporte<l by practical experience. — K. L. J. 

JJarium Chloride ; Stains produced in Leather by — — , 
iM Contact with Salts of Alkaline Earths. J. G. 
Barker uiul 11. U. Broetcr. (Collegium, 1908, 2, [35], 
98 — 99. Report of the Annual Conference of the 

International Association of lA^ather Tnvfles Chemists, 
Leeds, Sept. 190‘2. 

LEiTfiKR which has been weighted by means of barium 
chloride, is liable to show stains if it comes in contact with 
salts of lime or other alkaline earths. 

The reaction may be demonstrated in a test glass by 
adding barium chloride solution to a clear tan-liquor. No 
precipitation is ohservdl, hut when an alkalim* salt is 
added, a precipitate of b;irium tarmate forms on standing, 
which is at first grey, but turns brown and finally black. 

— ILL. J. 

Tannins; Composition, Molecular Weight, Jdcntifieation 

and Separation of . (’. Kiirner. XXIll., 

page 054. 

Chromic Acid in Tan Liquors; Hapid Technical Method 

for the Determination of Free . C. J>relior. 

XXIll., page 052. 

Glue; Valuation of . R. Kissling. XXIIL, page 055^ 

United States Patent. 

Hides, Skins, and other Animal Tissue ; Process of 

^Tanning . O. B. Amend, New Vork, U.S.A. 

U.S. Bat. 725,648, April 21, 1903. 

The use of a nitrite of a tanning metal (iron, chromium, or 
aluminium) in conjunction with (a) vegetable tannages, (6) 
mineral tannages, is claimed. (See this Journal, 1902, 1544, 
and 1903, 37.)— K. L. J. 

Erknch Patent. 

Calcium Carbide as a Soaking, Unhairing, and Plumping 
Agent in the Tan-garil, and for Preserving Offal for 
Gelatin Manufacture. L. V. Dubray. Fr. i*at. 324,912, 
Oct. 2, 1902. 

A .solution of calcium carbide in water or the waste 
liquor from acetylene generators is employed for soaking 
down hides, loosening the hair, and plumping them before 
tanning, and also for treating the offal preparatory to the 
manufacture of gelatin. — R. L. J. 

XV.-MANURES. Etc. 

Phosphoric Acid ; Determination of , by the Citrate 

Method. A. Verweij. XXIll., page 652. 

Fertilisers ; Determination of Potash in , 

G. L. Hare. XXIll., page 652. 

French Patents. 

Fertilisers; Process [Electrical] of Making . J. J, 

and K. Crooke. Fr. Bat. 324,21 1, Sept. 8, 1902. 

See Eng. Pat. 19,583 of 1902} this Journal, 1902, 1545. 

-G. H. U. 
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Mimur§$ Bieh in Nitrogen ; Proceee for Preparing 

Potaeaic . O. Jacquemin. Fr. Pat. 324,515, Sept. 17, 

1902. 

The mother liquors of sugar works are conceutrated to 
about 30^ B. and distilled with quicklime in quantity 
saflieient to decompose the betaine, asparagine, &c., forming 
other simpler amines, which are led into slightly diluted 
bydroohloric acid. 

The solution of hydrochlorides of amines thus obtained is 
evaporated, and the methyl and ethyl chlorides collected ; 
the residue consists of ammonium chloride. 

The residue from the first operation is treated with 
sulphuric acid and mixed with the ammonium chloride 
resulting from the above treatment. This forms a com- 
plete manure, containing ammonium sulphate, potassium 
chloride, and calcium sulphate. — T. F. B. 

XVI.-SUGAR, STARCH. GUM, Etc. 

Cane Sugar; Deterioration of , on Keeping and 

during Transport. H. C. Prinsen Geerligs. Mededeel- 
iogen van het proefstation voor suikerriet in West Java 
“Kagok*’ te Pekalongan, 61 , 1 — 45; Chem. Centr., 
1903 , 1 , [16], 939. 

The author has made experimeats as to the deterioration, 
by inversion, of sugar on keeping, and during transport, 
resulting in a decrease of the polarisation and an increase 
of the proportion of water and glucose, lie finds that the 
inversion is caused by microbes, and is promoted by 
moisture. To prevent this deterioration, the sugar should 
be well dried at a tem])Orature not exceeding C., and, 
after cooling, packed in Java baskets lined with leaves. 
The leaves should previously be disinfected with a 1 per 
cent, solution of carbolic acid at 70'^ 0., and dried in a 
current of air. — A. S. 

Yeaet, Brewers' Grains, Jfops, and Starch ; Determination 

of Moisture in . J. F. Iloffmauu and J. II. Schulze. 

XXIII., page 655. 

Kkoltsh Patents. 

Sugar Juices; Improved Process of Purifying 

A. Kollrepp and A. Wohl, Germany. Eng. Pat. 9048, 
April 18, 1902. 

Ssi Fr. Pat. 319,635, March 15, 1902 ; this Journal, 1902, 
1545.- T. H. P. 


Starch ; Procese for Rendering — Soluble. L. Blnnicr 
(H. ZwiegePs successor), Saxony. Eng. Pat. 10,872^ 
May 12, 1903. 

See Fr. Pat. 322,206, June 18, 1902 ; this Journal, 1903, 
310.— T. H. P. 

United States Patents. 

Leail Sticrate ; Process of Making . [Sugar Purifica- 

tion:] A. Wohl, Germany. U.S. Pat. 726,130, April 2 1 , 
1903. 

The improvement here describetl in the art of sugar manu- 
facture consists in adding lead oxide to an impure alkaline 
saccharine solution at a rate below the rate of crystalliBation 
of the lead bi-sucrate thus formed. The addition of lead 
oxide may be preceded by one of a certain quantity of lead 
bi-sucrate. The total quantity of the latter crystallising out 
is ultimately removed. — T. H. P. 

Starch ; Apparatus for Making . W. H. Uhland> 

Leipzig-Gohlis, Germany. U.S. Pat. 725,180, April 14, 
1903. 

Ti.'k starch is separated in a “ square and rectangular ** 
tank, having a lateral inlet channel, which slopes downwards 
and is provided with a rounded shoulder for deflecting the 
starch emulsion to the horizontal direction. A conveyor 
is arranged on the bottom of the tank, which is also fur- 
nished with a lower outlet, and a vertical pipe with regulatov 
for running off the starch emulsion. — T. II. P. 

FiiKNcn Patents. 

Sugar; Diffusion Apparatus for the Extraction of 
Socieie d’llennezel et Cardou. Fr. Pat. 324,623, Sept. 20v 
1902. 

In a diffuser for the extraction of sugar, the central cir- 
culation is assured by a partitioning of the door and a 
water-tight hydraulic joint round the whole periphery, the 
liquid being thus obliged to traverse the perforated plate 
supporting the beet slices. A system of bolts for the 
doors of diffusers, provided with an index, showing, at a 
distamM;, by means of optical or acoustical signals, the 
positions of the bolts, is also claimed. The arrangements 
are shown in plan in Fig. 1, and in section in Fig. 2. A 
is the door of the diffuser provided with a hydraulic joint Y 
i at its periphery, and having above it a plate B with a central 
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aportnre C. Still higher is another plate D perforated oyer 
the whole of its surface except a small part B at the centre ; 
D and B, joined by a ring F, form a cylinder connected with 
the discharge door by the stays G. The beet slices are sup- 
ported on the perforated plate D, and the hydraulic joint K 
completely separates the cylinder L, containing the slices, 
from the spaces above the door. The liquid passes through 
D, then through the hole C on to A, whence it passes out 
laterally through the tube O. In order to render the large 
doors capable of resisting high pressures, it is necessary to 
support them at a large numlwr of equidistant points, and, i 
further, the fixing of the door to the wall of the diffuser 
most be rapid and simple ; these conditions are satisfied by 
a system of bolts tirranged as follows : — A conical gear M, 
fixed to the lK)ttoin of the door, actuates a variable number 
of pinions with threaded naves N, which cause the bolts P 
to advance or recede ; these bolts are square or oblong and 
run in blocks Q. M is worked by means of the toothed 
wheel S, carried b)’ the 8pin«lle T, which is rotated by the 
handle U. An index Z shows the position of the bolts at 
any time. — T. II. 1’. 

Sugar Juices ; Process for Regulation of the Supersatura- 

tion during the Boiling of Pure , especially Thick 

Syrups, II. Claassen. Fr. Pat. 324,271, Sept. 4, IU02. 

'Ims process consists in maintaining in the vacuum pan a 
supersatunitioD varying with the purity of the solution. 
The supersaturatiou becoming less after the lormation of 
the grain, it Is systematically increased to the end of the 
boiling in a way corresponding with the diminution in the 
purity of the mother syrup. The variations in the degree 
of supersaturatiou are made in accordance with the results 
of experimeutal determinations — T. 11. P. 

Sugar; Process of Ertraction and Instantaneous Crys- 
tallisation of . P. Lagrange. Fr. Pat. 324,777, 

Sept. 29, 1002. 

Syrui* is boiled to “thread” in the vacuum pun, uvoidiqg 
the production of grain ; the degree of vacuum is then 
gradually lowered, and the temperature is allowed to rise. 
When 100 ' C. is leached, the pan is opened to the air, 
boiling still being continued until a temperature of 110^ — 
115° (v., or higher according to the purity of the syrup, is 
attained. The mass is then let down into a special 
crystallising trough, open to the air and provided with I 
agitators and a jacket for heating or cooling. A certain i 
quantity of sugar is then dissolve*! in the syrup to set up | 
a determined degree of super.saturation, taking care that 
the temperature at which solution is effected does not fall | 
below 1US° C. When supersaturation is complete, cold ! 
water is admitted to the jacket, and an immediate precipi- j 
tation of sugar takes place. The temperature is gradually 
lowered to a suitable point (e.</., 60° C.), uud no more 
sugar is precipitated, but, on the other hand, the grains 
continue to increase in size until the mass is judged to be 
ready for the centrifugals. — J. F. 15. 

XVII.-BREWING. WINES, SPIEITS, Etc. 

Yeast ; Development of , in Sugar Solutions without 

Fermentation. Iwanowski. Centr. 151. f. Bakter. u. 
Parasitenk., 10, w, 151—154. Chem. Centr., 1903, 
1 , [15], 890. 

Thb author has previously found that (I ) the higher the 
concentration of nitrogenous substances (peptones) the 
weaker is the fermentation ; (2) the higher the concentra- 
tion of sugar in the nutrient solution, the stronger is the 
alcoholic fermentation ; (3) in solutions which contain 
about 0*5 per cent, of sugar and about double that quantity 
of peptone, hardly any alcoholic ferine ntation is to be 
observed. In view of Hiebter’s statements (this Jonmal, 
1902, 1239), the author has repeated the experiments which 
led him to the above conclnsions, and he reiterates his 
statement that in solutions rich in nitrogenous substances, 
yeast loses in a high degree the character df a fermenting 
organism, whilst, on the other hand, its reproductive power 
be^mes greater, notwithstanding access of air, and other 
experimental conditions remain the same. The influence 


of the concentration of sugar was also examined, and it 
was found that yeast can assimilate sugar without oauiing 
alcoholic fermentation. The free access of air is, howerer, 
not alone sufficient to bring about this state of afifklrt | it 
i.H also necessary to have a nutrient solution of suitabla 
composition. The author considers that Pasteur’s theory 
of the relations between alcoholic fermentation and oxygen 
must be extended in accordance with the above facts. 

—A. S. 

Alcoholic Fermentation; Production of Formic Acid 

during . P. Thomas. Comptes rend.. 1903, 136 > 

[17], 1015—1016. 

Uayman and Kruis In 1891 found formic acid in yoast- 
culturea some years old, and Khoudabachiau in 1892 dis- 
covered it in unfermented grape-musts, and found that it 
increased during fcnneiitatioii, but attributed this to 
defective nourishment of the yeast. The author finds that 
formic acid is pro<liiced during the fermentation of sugar 
solutions by vigorous and well-fed yeasts, providetl there 
1)3 included in the yeast-food nitrogen in one or other of 
certain forms. Urea, alone or with ammonium bicarbonate, 
is the most active substance in this way, but uoetainide and 
its two next homologiies are also effective. Some acetic 
acid always accompanies the formic acid, but the pro- 
portion of this is not greater with aoetamide than with the 
more stimulating urea. The acetie acid is relatively' 
increase*!, ImwevtT, if to the acetamide bo added salts of 
ammonium (bicarbonate, sulphate, acetate, succinate, aspar- 
tate). With different organic ammonium salts the pro- 
portion of acetic acid varies. In all cases the amount of 
formic acid produced is increased if calcium carbonate bo 
added to the liquid. As amides and ammouiacal salts 
exist in grape-juice and other natural culture media, the 
existence of formic acid in newly-fermented wines is not 
surprising. Ijater it lessens in amount, for it is consumed 
by the yeast. The author finds that infusion of malt 
contains formic acid, so that it may bo expected in cultures 
grown in this medium, iQ*lependently of its formation by 
the yeast.— J. T. D. 

Barley ; Use of Bleaching Powder in the Steep Waters 
for — — . Stuehly. Oesterr. Brauer. u. Hopfenzolt., 
li*03. [7], 85; through Woch. f. Brau., 1903,20, [17], 
207. 

The author has carried out experiments on the employment 
of bleaching powder in the steep-water for barley, and has 
found that the g**nninatiug power of badly germinating 
barley was improved by tin* use of bleaching powder; a 
barley which showed 12 — 13 percent, of non-germinating 
corns in the ordiiiaiy way showing only 7 — 9 per cent, 
after treatment with bleach. The growth of the barley was 
also more uniform, and a rootlet development was better. 
The odour of the grain when couched, however, was un- 
pleasant, and u penetrating odour was noticed in the mash 
and wort, which latter ran off opalescent, and remained so in 
the fermenting tun. The finished beer also retained an un- 
pleasant odour of bleach, and a harsh flavour which woukl 
entirely spoil it for sale. The use of bleaching powder for 
steeping is therefore not recommended.*— J. 1.^ B. 

I Hops; Relations existing between the Aroma and the 
Chemical Composition of — , and the Importance of 
Testing the Aroma. C. Beckenhaupt. Woch. f. Brau.,. 
1903, 20, [18], 220—222, and [19], 234—235. 
i It is pointed out that the aroma of hops is just as liable 
I to local and climatic variations as the chemical com- 
' position, on which the aroma must depend. It is necessary 
' that the characteristic properties of specific varieties should 
; be determined, and that these properties should be de- 
I veloped in a sufficiently high de^ee in order that the 
I sample should be admitted as a high-class product of the 
, particular district. 

In studying the variations in aroma, as dependent on 
variations in toe chemical composition, the author sprinkled 
hops with solutions of various salts, and determined the 
changes in aroma and colour after drying. Samples of 
fresh hops were employed, one being a Saaz hop of fine 
aroma and the other an Alost hop of inferior aroma* 
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After cxpenmente with potstsinm chloride, eolphate and^ 
Qarbonate^ ferrona salj^a^ ferrous hydroxide, sulphuric 
4eid, and phosphoric acid, it was found that similar experi- 
ments with old hops gare analogous results, but in the 
CMO of phosphoric acid the intermediate chan^ of aroma 
did not take place, and the hops acquired the vinous aroma 
immediately. The same was the case when malic acid was 
employed. 

It would appear that the evolution and alterations of the 
aroma of hops in the natural state are connected with the 
chemical composition of the plant, and more especially 
with the relative proportions of the potash and phosphoric 
acid. It is suggested that by a study of the aroma and of 
the reactions by which changes may bo effected, some 
classification might be arrived at, and the question of the 
valuation of hops might be placed on a more scientific basis. 

— J. F. B. 

Wort f hijluence of Length of Acrospire and Nature 

of Grist on the Composition of the . E. Jalowetz 

and G. Ewald. Allgem. Zeits. f. Bierbraii,, 1903, 73 — 

77 ; Zeits. ges. Brauw., 1903, 26, [13], 208 — 209. 

Influence of Steeliness. — The fluctuations in moisture 
content are occidental, and influenced by the classification 
with the diaphanoscope. Mealy corns yield the largest 
extract and steely ones the least, whether the grist be 
coarse or fine, the limits of difference between coarse and 
fine grist being 1 * 1 per cent, in the case of friable malt 
and 4 per cent, in steely malt. Other points of superiority 
in friable malt are higher cupric reducing j»owcr, increased 
rapidity of saccharification, clearer and lighter coloured 
wort. The dextrin content increases with the steoliness. 

Influence of Length of Acrospirc. — The effect on the 
yield of extract is not great, but the percentage of dextrin 
increases with the length of the blade until the latter 
exceeds that of the corn, whereafter an increase in maltose 
recurs ; hence forcing the blade may result in beer with 
very high attenuation. 

Influence of Size of Corns. — The yield of extract in- 
creases with the size, the difference between that furnished 
by the largest and smallest corns being 1 • 6 per cent., or 
even 3 * 2 per cent, when coarse grist is used. In special 
oases the percentage of dextriu also increases with the 
sue of the corns. 

Influence of the Nature of the Grist. — The kernel of the 
malt gives 90 ’5 per cent, of extract, but only a small 
quantity is yielded by the grains. The percentage of 
dextrin in the two extracts is approximately the same, and 
therefore the authors are of opinion that, so far at least 
as the carbohydrates are concerned, the objections urged 
against the utilisation of extract from the grains are without i 
foundation. — C. S. I 

Wines; Employment of Carbon Dioxide for the Treatment | 

and Drawing-off of . A. dal. Piaz. Allgem. Wein- 

Z^eit., 1903 [3] ; through Woch. f. Brau., 1903, 20, 
[17], 215. 

Commenting on the increasing popularity of highly gassed 
be4rs, the author expresses the opinion that the value of 
carbon dioxide has not been sufficiently appreciated in 
the wine industry. An excess of carbon dioxide in wine 
not only makes it fresher, sweeter, and more aromatic, but 
imparts to it a strength beyond that due to the alcohol 
present. For this reason wine drawn straight from the 
lager cask in a cold cellar always has a superior ^value 
to wine which has lost its natural gas by transport and 
other treatments. The author further deals with the 
favourable influence of carbon dioxide on the keeping 
qualities of wine. It is recommended that wine should bo 
drawn off from cask under a pressure of carbon dioxide in 
a similar manner to draught beer. The Moselle wines, in 
the treatment of which carbon dioxide is employed, are in- 
creasing in popularity. An extension of the use of carbon 
dioxide in racking, bottling, and serving of wine on 
draught is advocated. The presence of carbon dioxide 
pi^Qteets the wine ij^ half-empty cask from the attacks of 
moulds and aceti^iiig organisms in the ^ air, and the 
qbj^tionable practice of sulphuring can be dispensed with. 

J. F. B. 


Yecutf Brewers' GrainSj Hops^ and Starch / Detmtiemtion 
iff Moisture in — . J. F. Hoffman and J. H. Schulze* 
XXIII., page 655. 

Yeast Extrojets. H. Zellner. XVIII. A., page 645. 

Saccharin ; Detection of , tn Beer^ Wine^ 

C. Boucher and F. de Boungue. XXIII., page 653. 

Methyl Alcohol in Absinthe ; Detection of . Sangle- 

Ferriere and Cuniasse. XXIII,, page 653. 

Aldehydes \ General Reaction for [Detection of Alde- 

hyde in Spirit"], E. Kiegler. XXIII., page 653. 


English Patents. 

Malt ; Manufacture of . W. P. Thompson, London. 

From Maschinenfabr. vorm. Gebrtider Seek, Dresden, and 
H. Krusemark, Plauen, Germany. Eng. Pat. 13,767, 
June 17, 1902. 

Malt is first slireddcd by passing through a pair of fluted 
rollers ; the husks are then separated and freed from flour 
and grist by passing over a screening device ; the husks and 
grist are subsequently milled separately in any suitable 
manner, and finally mixed together in the original pro- 
portions, In this way it is possible to obtain a perfectly 
reduced malt grist without excessively crushing the husks 
and thereby lowering their filtering value. — J. E. B. 

Brewing ; Irnpis, in , G. G. M. Hurdingham, T.ondon. 

From II. Johnson, Brussels. Eng. I’at. 11,100, May 14, 
1902. 

PuLVEJiisED raw grain is heated in a converter, and the 
resulting mash is removed by means of sieara- or air- 
pressure into a separate vessel. A previously prepared 
malt mash is then introduced into the converter, and the 
original grain mash, now partially cooled, is returned to the 
converter and mixed with the malt mash. The mixture is 
heated to 80® C. lor a short lime, cooled to 68® or 69® C., 
and saccharified at that temperature by a portion of malt 
extract previously withdrawn during the preparation of the 
malt mash. When the conversion is complete, the mash 
is run off to a filter-press, in which it is filtered and washed. 

— J. F. B. 

Tanks for Cooling Liquid [TTort, Becry^c.]. IT. Hunt, 
London. Eng. Pat. 4248, Feb. 23, 1903. 

The sides and bottoms of the tanks are formed with 
bulges or pockets, which permit the expansion and con- 
traction due to the variations in temperature to which the 
tanks arc subjected, and thus obviate to a great extent the 
risk of the plates buckling and cracking. The pockets 
serve also to assist in the collection Of any sludge or 
deposit from the liquid. — K. A. 

French Patent. 

Beer Wort possessing any desired Degree of Fermentability ; 

Preparation of . A. Eckardi. Fr. Pat. 324,711, 

8ept. 24, 1902. 

Malt is mashed and the clear main wort is run off ; the 
residual grains are then treated with water in presence of a 
basic substance, such as an alkali or alkaline earth, or their 
carbonates ; the mixture is heated for a longer or shorter 
time in order to complete the extraction, alter which an 
acid is added to precipitate albuminoids, the quantity, of the 
acid being regulated so as to leave a portion of the alkali 
still in combination as lactate. The extract so obtained is 
mixed with the main wort, and maintained at a suitable 
temperature for saccharification. It is stated that the 
greater the proportion of base in combination with miner^ 
acids, the greater is the fermentability, whilst the reverse ^ 
the case when the proportion of base inorganic oombinatioq / 
is increased. If d.esired, lactates may be added as s^h. 
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iniL-IOODS : SANITAM ; WATER 
PTJBinCATION. & DISmPBCTAlTPS. 

(A.)— POODS. 

Honey: Analy9isof Congo , E. Carpiaux. Bull. 

Assoc. Beige des Chim., 1903, 17, [1], 32—35. 

A SAMPUc of Congo honey— blackish in colour, of disagree- 
able llavour, and contaminated with numerous impurities — 
was examined by the author in accordance with the method 
recommended by Gregoire (Kjeldahl method ; this .Journal, 
1902, S75), and gave the following composition : — Moisture, ! 
24 *04 per cent. ; fructose, 33* 86 per cent.; glucose, 3 !• 47 | 
per cent. ; saccharose, 1*58 percent.; wax, 2*27 per cent. ; [ 
insoluble matter, I *40 per cent.; ash, 0*58 per cent.; I 
soluble nitrogenous constituents (expressed as albumin), \ 
0*61 per cent. ; and lactic acid, 0*44 percent. — C, S. 


United States Patent. 

Butter ! Proeeit of Refining and Preeerving — *•, Soqi^t^ 
Frani;aise pour la Conservation des Bourres, Boulogne.. 
U.S. Pat. 726,065, April 21, 1903. 

Tub two processes described in this specification ooQsilt id. 
(1) melting the butter nearly instantaneously at a 
ruture of about 35'^ C., and in a vacuum of almut 70 cttl. 
of mercurv, and then treating the molten butter w{th- 
steriUsod water under the same vacuum, for the remotar 
therefrom of the solid and liquid impurities, the time occu- 
pied in melting the b»itter not exceeding one minute, whereby 
loss of iiaturiil aroma of the butter iE avoided ; (2) first 
forming an emulsion of the purified molten butter with 
sterili.sed water in vacuOy and then submitting the mixture, 
while in a li<iuid state, to the action of a refrigerating sgent. 

— T. H. P. 

PuKNiut Patents. 


Butter; Composition of Process-, or Renovated . 

C. A. Crampton. J. Amer. Chem. Soc., 1903, 25 , [^]> 

358—366. 

The process of renovating rancid or mouldy butter generally 
consists in melting and settling it, drawing off the curd and 
Halt water from l.'eneath the layer of oil, or sometimes by 
passing the whole through a separator. The fat is then 
aerated by means of an air blast, sometimes in a hath of 
wartn water. The fat is finally emulsified with fresh milk 
which has been inoculated with a bacterial culture after 
improved creamery methods, and the whole is chilled, 
granulated, and churned. Analyses of samples (75) of 
butter thus prepared, showed that th« process had little 
influence on the usual analytical constants of the fat, 
probably because low temperatures are maintained during 
the aeration. — \V. P. S. 

Yeast Ea'tracts. If. Zellner. Zeits. Hyg., 42 , ^*'1 — 466. 

Chem. Centr., 190.3, [17J, 984. 

Ykast extracts under the names of ‘CSiris,” Ovus,” and 
** Wuk ” have appeared on the market as substitutes for 
meat extracts. Tne three preparations named are obtained 
from beer yeast. In the preparation of ** Ovus,” the yeast 
IS steamed and the fluid mass obtained, concentrated in vacuo, 
till it is of the required consistence. Ovus has a faint 
odour, dissolves in cold water to a turbid liquid, reacts 
faintly acid, and has a strong saline taste. ** Wuk is 
obtained from beer ;;east suspended in an equal volume of 
water at 60° — 70° C.; it occurs as a light brown extract, 
ha^dng a faint odour. Siris ” is obtained by the action of 
ether on yeast, and concentration of the extract obtained. 
Fresenius obtained the following results by an analysis of 
“ Siris ** : — Water, 29 • 54 per cent. ; ash, 17*29; nitrogenous 
organic substances, 19*5 (ammonia, 0*3 ; alhumoses, 0*84 ; 
substances precipitated by cupric hydroxide, 5*74; and 
nitrogenous extract substances, 42*6); gum, 8*65; sub- 
stances extracted by ether, 0*07 pericent. 

According to the author, yeast extracts can satisfactorily 
replace meat extracts so fur as flavour and odour are 
concerned, but they do not contain the valuable extractive 
matters and stimulants — the meat bases and meat salts*’ 
— of genuine meat extracts. 

For the determination of nuclein in the extracts, 10 grins, 
are dissolved in 100 gnns. of water, dilute hydrochloric acid 
is added gradually, and, after standing for several hours, the 
precipitate is filtered off. The latter is washed in succession 
with water acidulated with hydrochloric acid, pure water, 
hot alcohol, and boiling ether. It is then fused with sodium 
carbonate and potassium nitrate, and the amount of phos- 
phoric acid in the melt determined. — A. 8. 

Nitrogen in Proteid Bodies. T. B. Osborne and F. Harris. 

XXI II., page 655. 

English Patent. 

Albumin: Manufacture of . A. JoUes, Vienna. 

Eng. Fat. 10,962, May la, 1902. 

See U.S. Fat 707,428, Aug. 19, 1902; this JounialL 1902, 
1191 — ^ 


j Butler; Process and Apparatus for the Determination of 

! Water in . M. Vogtherr. Kr. Pat. 324,745, Sept. 

j 26, 1902. XX 111., page 656. 

j Alilk ; Process for ihv Desiccation and Preservation 

I of . J. i:. llatmakcr. Fr. Pat. .324,913, Oct. 2, 

j 1902. 

j Milk, either whole c,r skimmed, is rapidly dried at a 
: temperature of about 1 1.') ’ (,\,ou heated rollers or otherwise, 
j and ihtui powdered. ' 

• A small quantity of calcium sodium citrate and alkali 
■ hypochlorite may be added to the milk before evaporating, 
j ' —VV. 1\ S. 

! Pood-cake and other Poodstuffs containing Casein ; 

I ManufacUtre of . J. 1{. Ilatmaker. Fr. Pat 

! 324,942, Oct. 3, 1902. 

1 A sTiioNG solution of casein in. a weak solution of sodium 
bicarbonate or other convenient alkali, is incorporated with 
the foodstuff, which is then pressed into cakes. — K. L. J. 

I (B.)— SANITATION; WATER PURIFICATION. 

Cyanide Poisoning ; Interim Report of (he (Committee of 
the Chem., Metall. and Mining Soc. of South Africa 

upon . J. (3iem., Metall. and .Vliniug Hoc. of South 

Africa, 1903, 3, [H], 178—179. 

The cyanide process is, per se., liealthy, the number of fatal 
! cases in the Tnmsvjial being vi^ry small, and, with one 
I exception, all <luo to personal carelessness or pure accident 
The most important complaints are cyanide eczema an4. 
** gassing ” due to the hydrocyanic acid gas and arseniuretted 
hydrogen given off at ttie zinc-dissolving tivnks. 

As those deaths from cyanide poisoning have been all 
due to careless drinking of cyanide solutions in mistake 
for water, ail testing rooms and assay offices must be 
provided with a proper Bup[)ly of good drinking waUir 
<listinctly labelled as such. Cyanide eczema being entirely 
due to the handling of zino shavings wetted ^vith cyanide 
solution, this latter should be replaced by water before 
the shavings are handled. “ Gassing being due to the 
inhalation of the hydrocyanic acid gas and arseniuretted 
hydrogen evolved at the dissolving vats, the Committee 
recommends that in addition to proper ventilation the 
vats should be hooded so as to entry the gases into the 
open air, and that some mechanical form of agitation be 
adopteil to supersede stirring by hand.— H. F. C. G. 

Carbon Monoxide in Air : Determination of Small 
Quantities of . Spitta. XXI 11., page 652. 

Carbonic Oxide and Carbon Dioxide in Vitiated' 

Atmospheres t Determination of . F. Jean. XXIIL, 

page 652. 

English Patents. 

Garbage [for Oil] ; Apparatus far Ti eating — . 0. 8. 
Wheelwright, Bristol, R.I., and J. T. Fiske, PascGAg, 
E.I., U.S.A. Eng. Pat. 2561, Feb. 8, 1903. 

8be U.S. I*at. 709,886, 1902; thif JourBEl, 1902, » 

-•w.F.a.^^ 
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Ziguidi upon Filter Bede ; Apparatue for the Dietrihution 
of — . F. P. Candj, Kedhil), Surrey. Eng. Pat. 
9179, April 21, 1902. 

VoviNG iprioklers or distributors for sprinkling sewage 
upon bacteria beds, are supported wholly or partially upon 
floats, instead of upon bearings, and the device is propelled 
by the motion of the sewage itself, either through the 
agencT of a water-wheel or by utilising the recoil of the 
Jets of sewage issuing from the distributor under pressure. 

(C.)— DISINFECTANTS. 

Frenoh Patents. 

Noxious Animals and Plants ; Process for the Destruction 
of — Or. de Istvautfi aud L. Vusony. Fr. Pat. 
324,305, Sept. 9, 1902. 

Claim is made for n process of destroying noxious plants 
and animals (phylloxera, fungi, moulds, I'tc.), which consists 
in treating (by spraying, steeping, &c.) the plants or other 
objects with solutions of acid sulphates (acid sulphate of 
calcium or magnesium) of suitable dilution. — A. S. i 


or dry state ; it is then treated in a kneading machine to 
further reduce it, but not to divide the fibres entirely. The 
paper is then subjected to the action of a soap solution in a 
washing machine, drained by the aid of suction suddenly 
applied, whilst the pulp is on a wire gauze, to remove the 
printer’s ink and most of the soap, again kneaded and 
washed, and rinsed in a solution containing less soap, and 
finally rinsed in clear water. The soap employed may be 
of a soft nature and manufactured from ** olein or Japan- 
fish oil ; the used soap may be recovered by the process 
described in Eng. Pat. 18,235 of 1900; this Journal, 1901, 
926.— J. F. B. 

Drying Machines [/or Paper]. M. Rossow. Eng. Pat. 
8856, April 16, 1902. I., page 618. 

Cellulose and Materials Containing Cellulose ; Process 

for Acetylising L. Lederer, Sulzbach, Bavaria. 

Eng. Pat. 11,164, May 15, 1902. 

See Fr. Pat. 320,885 of 1902 ; this Journal, 1903, 160. 

— T. F. B. 


Soap ; Antiseptic and Antiparasitic . H. Schowalter. 

Fr. Pat. 324,870, Sept. 30, 1902. XII., page 640. 

XIX.-PAPEE. PASTEBOARD. Etc. 

Cellulose ! Soluble . L. Vignou. Comptes rend., 

1903,130, [16], 969— 970. 

On dissolving oxyccllulose (prepared by the action of 
potassium chlorate aud hydrochloric acid on cellulose) in 
caustic potash solution (30'^ B.), the tempeniiure rise's, and 
a yellowish viscous solution is obtained, a few lumps sepa- | 
rating out on standing, which proved to be cellulose 
(60 per cent, of the oxyccllulose used). The solution, after 
filtration under pressure, vas added, drop by drop, to a 
strongly cooled solution of hydrochloric acid. An almost 
white precipitate separated. The quantity was about 10 per 
cent, of the oxyccllulose used. Analysis showed its per- 
centage composition to be identical with that of cellulose, 
but its heat of formation and its ability to form furfural | 
distinguished it from cellulose. The product is soluble in 
boiling water to the extent of about 0*4 grm. per litre, and 
is insoluble in alcohol, ether, and other organic solvents. 
Caustic potash or soda dissolves it, forming a yellow liquid, 
which is reprecipitated by the chlorides of the alkali 
and alkaline earth metals. It is partially soluble in 
hydrochloric acid, and completely so in nitric acid, nitrous 
fumes being evolved on boiling. Sulphuric acid carbonises 
it when hot, sulphur dioxide being evolved. It will reduce 
Fehling’s solution and tint Schiffs reagent a rose co^ur. 

English Patents. 

Pu^ ; Reducing Fibrous Vegetable Materials to — 
A H. Lake, London. From C. T. Lee, Boston, Mass., 
U.S.A. Eng. Pat. 7774, April 2, 1902. 

Absobbbnt, fibrous, vegetable materials, such as bagasse, 
t.e., the crushed stalks or waste of sugar cane or sorghum, 
waste flax and jute, corn-stalks, &c., after being thoroughly 
moistened with water, are treated with chlorine gas for 
\ — 1 hour. They are then washed with water to remove 
the soluble ** chlorine compound of the intercellular matter 
of the materia] ” and the hydrochloric acid, which are 
formed, along with the excess of chlorine. The whole of 
the fibrous material thus treated, it is stated, is resolved 
into its ultimate fibres and a pulp of excellent quality is 
produced, while the pith of the material, if present, forms a 
gelatinous matter, which does not interfere with the laying 
of the fibre, in making paper, for example, and improves 
the quality of the resulting pulp. — E. B. 

TFojfe Paper ; Process for Preparation and Cleansing of 

, and Production of Paper Pulp therefrom. 

Knopf Patent Paper Pulp Syndicate, London. From 
A. B. Knopf, Hqi^burg, Germany. Eng. Pat. 13,269, 
June 11, 1902. 

Waste paper, such* as old newspapers, is sorted and then 
subjected to a tearing or beating operation either in a moist 


Petroleum or Mineral Oil Distillates ; Manufacture of 

NUro Products from . L. Edelcanu and G. A. 

Filiti. Eng. Pat. 9116, 1902. III., page 621. # 

United States Patents. 

Cellulose Fibre; Method of Cooking . F. E. Gortv 

Assignor to S. D. Warren and Co., Boston, Mass. U.S. 
Pat. 725,071, April 14, 1903. 

In the process of preparing cellulose by boiling the raw 
materials containing it with caustic alkali liquor, the boiling 
liquor is constantly withdrawn from the boiler into an 
accessory apparatus, in which it is agitated with slaked 
lime, filtered, and returned to the boiler, thus maintaiuing 
its strength. — J. F. B. 

Fibre; Apparatus for Manufacturing . F. E. Gore. 

Assignor to 8. I>. Warren aud Co., Boston, Mass. U.8. 
Put. 725,072, April 14, 1903. 

The apparatus for conducting the process of boiling 
celbalosic raw materials described in the previous abstract 
consists of a digester, an accessory decarbonating vessel in. 
communication with the digester, an agiUitor in the 
causticisiug vessel, filters supported on brackets therein, 
communications between tlie filters and the digester, and 
means for circulating the liquor through the digester and 
decarbonating vessel. — J. F. B. 

Sulphite Lyes ; Process of Utilising . V. Drewsen 

aud L. j. Dorenfeldt. U.8. Pat. 726,036, April 21, 
1903. VII., page 627. 

Composition of Matter [Cork Substitute']. E. P. Smith, 
Assignor to M. L. Morrison and G. Schindler, all of 
Chattanooga. U.S. Pats. 726,58*2 and 726,776, April 
28, 1903. 

See Eng. Pat. 25,324 of 1902 ; this Journal, 1903, 569. 

— T. F. B. 

Fkench Patents. 

Cellulose Esters ; Manufacture of . A. D. Little 

W. 11. Walker, and H. 8. Mork. Fr. Put. 324,862, Sept. 30> 
1902. 

See U.S. Pat. 709,922 ; this Journal, 1902, 1345. 

— J. F. B. 

Celluloid [Imitation Pearl] ; Manufacture of — . 
Cie. Frau^aise du Celluloid. Fr. Pat. 324,894, Oct. 2, 
1902. 

The transparent, iridescent celluloid, as at present 
prepared, is made to have a greater resemblance to real 
pearl by inserting between two sheets of the transparent 
iridescent material a sheet of opaque white celluloid, and 
welding the sheets together by heat and pressure. 


HvN^nW*} 
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XI.— PINE CHEMICALS. ALKALOIDS, ! 
ESSENCES. AND EXTRACTS. 

i-CamphtHe; A High-RotaHng ‘ J. SohindelmeiMr. 

J. ruM. phys.-chcm. Gres., 35| 75 — 76, Chem. Centr., 
1905,1, [H], 835. 

Ij'rom the essential oil of the Siberian silver fir (^Ahiea ; 
tibirica') the author has obtained a fraction, distilling at 
160°— 165" C., which has an optical rotation, [a]„ « 

— 60*45". On refrigeration, a crystalline Z-camphene is 
obtained of m. pt. <10® C. t b. pt. 159"— 160" C. ; and 
ra]„ =» — 94*61". The hydrocarbon is very volatile, as , 
also is its hydrochloride, which melts at 150" C. ; it does | 
not give a crystalline compound with nitrosyl chloride. i 
The portion which remains liquid on refrigeration is ; 
/-pincne, which, owing to the presence of /-camphcne, lias ^ 
an optical rotation, [a]„ - Se-lO’; it gjves with , 

nitrosyl chloride, a solid compound melting at 106 C. The ; 

/-campheue described, is evidently identical with the high- 
rotating ‘W-pineno ” obtained by Zelinski and Alexandroff , 
(.r. mss. phys.-chem Ges., 34» 848) from the / piiiene of j 
Russian turpentine oil by oxidation in stages, by moans ; 
of permanganate. Goluboff (J. mss. phys.-chem. Ges., j 
20 177) has previously isolated' a / cainpheno nieltiiig at ; 

30" C., and boiling at 159" C. from the oil of Abies sibirica, { 

— A. S, 

Ilupuotics ; New . Fischer and Mering. Fharni. 

Zeit, 1903, 225. Chem. and Druggist, 1903, 02, [1212], 
620. 

The authors find that the alkyl substituted acetyl and 
inalonyl ureas possess very powerful hypnotic properties. 
The di-ethyl and di-propyl derivatives are the most cfE- 
cttcious, the ethyl-methyl compound having but a slight 
action, and the di-methyl derivative practically no effect. 
Di-ethyl-acetyl-urea has the constitution : GII .CO. 

NH.CO.NHj. A typical compound of this class is 
veronal, a crystalline substance soluble in water, with a 
aliglitly bitter taste, and melting at 191 C. — A. S. 

Morphine; Decomposition of Indie Acid bji/ , in Acid 

Solution, N, A. Orlow. Farma/. J., 1902, 41, 79. 
Zeits. Unters. Nahr.- u. Genussm., 1903, 0, [9], 113, 

The well-known (lualitative test for morphine by means of 
iodic acid cannot oe used for the (piantitative detennioation 
of the alkaloid, since the reaction is irregular, and is 
influenced by the aiuonnt of acid present, the temperature, 
and duration of acliou. Concentrated solutions of mor- 
phine cause immediate reduction, with the separation of 
iodine, whiUt ifi th** case of weak solutions reduction takes 
place after Jong standing, hut is accelerated by the addition 
of sulphuric acid, and still more by beating the liquid. 
The separated iodine appears to combine partially with the 
alkaloid.— -C. A. M. 

Aponwrphine. H. Pschorr. Her., 1902, 35, 4377. 

Contrary to the views held up to the present, to the effect 
that of the two oxygen atoms of apomorphiue one has a 
hydroxyl function aud the other an ethereal, the author 
ahows that both oxygen atoms are present in phenol-hydroxyl 
groups, and that apomorphine is derived from a phenan- 
threne nucleus, — A. S. 

Lavender Oil. Sebimmers Report, April 1903. 

Frok French lavender oil a ketone possessing a pleasant 
odour has been iaolated. It boils at 159" — 160" C., has a 
ap. gr. 0*8445, and the composition CgHi^O. Its semicar- 
bazone melts at 116"— 117" C.— A. S. 

Citronella Oil. C. P. Hayley and Co. Chem. and Druggist, 
1903, 02, [1212], 630. 

It is stated that citronella oil containing as much as 
15 per cent, of petroleum will pass SchimmeVs test. The 
writers disagree with the statement of Parry and Bennett 
^this Journal, 1903, 163, 439) that resin spirit is nsed as an 
^alterant, and express the opinion that the adalterant used 
Is Russian kerosene, which can be easily and cheaply 
obtained by the natives who prepam the oU,<^A« S. 


Cade Oil (^Empyreumutic Oil of Juniperus Oxycedrua) f 

Characters of . P. Kauffeisen. Repertoire de 

Pharm., 1903, 15, [4], 151. 

True cide oil, obtained by the destructive distillation of 
juniper wood, is largely adulterated with, or substituted by, 
the so-called “ veterinary cade oil,” which is, in fact, 
nothing but tar oils from either wood- or coal-tar. 

True cade oil has the following characters : — Sp. gr., 
0*976; acidity, in terms of acetic acid, U • 99 per cent. It 
is not completely soluble in 90 per cent, alcohol. Ft contains 
neither furfural nor catechol (pyrocatechin). Tar oil or 
false catle oil has the sj). gr. I *048 ; acidity, as acetic aoW, 
6*61 per cent. It is completely soluble in 90 per cent, 
alcohol, and contains both furfural and catechol. 

Furfural is readily detected in the aqueous washing from 
the suspected oil by adding a few drops of aniline. The 
mixture, in the case of pure cade oil, is at first colourless, 
and on agitation and addition of acid assumes a bright 
mahogany colour. In the presence of furfural from tar 
oil, however, an ijumediate bright red colour is given. 
Catechol may also be detected in (he aqueous washing 
by the brown colour reaction given with potassium chromate 
or bichromate. The aqueous wtishiugs of true cade oil give 
no such colour. — .1. O. 11. 

Amber Oil. Schimiuers Report, April 1903, 12. 

There are marked diiferences between genuine amber oil 
and the commercial article. Both the oils are soluble in 
4 — 4* 5 volumes of 90 percent, alcohol, but the specific 
j gravity and ester value of the cominercial oil are lower 
than those of the pure oil. The saponification value varies 
between 2*1 and 12 7 in the case of commercial oils, and 
from 5*1 to 6*5 with pure oilp. 'rhe greatest difference, 
however, is shown in the optical rotation, which, with the 
genuine oil, varies from 22" 30' to -f 26", whereas with 
commercial oils it ranges from 3° 4' to 12" 55', whilst in 
one case it was — 1" 53'. — A. 8. 

i Oils of the Monardfe. J. W. Brandel and J. J. Beck. 

I Pharm. Rev., 1903, 109. Chem. aud Druggist, 1903, 

i 02 , [1212], 620. 

I On. of Monarda didyma (yield, 14 o.c. from 100 Ib.) has 
I a sp. gr. O' 902 and an optical rotation of — 10". It does 
j not contain carvacrol or thymol, 'fhe oil distilled from the 
! corolla of Monarda fstuloea has a sp. gr. 0*958, and 
' contains carvacrol, thymoquinoue, and thymoliydroquinone, 
Iho oil from the leaves of the same plant has a sp. gr. 
0*924 and an optical rotation of — 0" 9'. The oxidation 
products of carvacrol which occur in the corolla oil do not 
appear to be present in the oil from the leaves. — A. S. 

Angelic and Tiglic Acids ; Preparation of — , from 
Homan Camomile Oil. E. E, Blaise. Bull. Soc. Chim., 
1903, 29, [8], 327— 331. 

Oin of Roman camomile was saponified by potash and 
methyl alcohol. After distilling on the methyl alcohol in 
vacup, the mass was extracted w’ith water, the aqueous solu- 
tion exhausted with ether, and the ethereal solution treated 
with sulphuric acid, 'fhe fatty acids to obtained, on extract 
I tion with ether, yielded angelic acid. From 500 grms. of 
1 the Roman Camomile oil were obtained 180 grms. of crude 
I acids, which yielded 90 grms. of angelic acid and 25 grmt. 

of isobutyric acid. In the neutral port ions were inxxndL 
: 30 grms. of normal butyl alcohol, 25 grms. of isoamyl 
: alcohol, 8(7 grms. of active hexyl alcohol, and 33 grmt. of 
I methol. Beiidet these, there was observed a small quantity 
I of a white insoluble powder, containing approximately 
i 77*4 per cent, of carbon and 3*8 per cent, of hydrogen. 
Tiglic acid was prepared from a-methyl-8-hydroxy-buty^ 
ester by the action of phosi>lioru8 pentacblori^e. The 
product is a mixture of the esteis of tiglic and o-metbyl- 
iS-chlorobutyric acid ; but on saponifying, the latter acid is 
! converted into tiglio acid. The yield was about 75 per cent* 
I of the theoretical. Angelic acid was also formed, bat only in 
very small quantity. Both angelic and tiglic acids wen 
! esterified with ease by heating for six hours on the water-* 
I bath with 1*5 times the theoretical amount of alcohol, to 
i which was added 15 per cent, of eulpburic acid. — J. T. 
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Cod-'ISaer Oil. W(ji. Fham. Centr., 1903, \$2, 
Chem. and Druggist, 1903, 62, [1218], 620. 

Ths author iinds, from the examination of a number of 
sample)^, that the iodine^abaorption valoe rises as the specific 
gravity of the oil increases. The following results were 
obtained : — 


Specific Gravity. 

Iodine Value (Mean). 

0 * 9200 - 0*9204 

LU*.-! 

0 * 9215 - 0*9219 

105*2 

0 * 9220 - 0 * 9224 

1 « 7*9 

0 * 9 > 25 — 0 ‘y 229 

i 171*8 

0 *fei 0 -()* 92.34 

172*0 

0 * 9230 - ()‘ 02.'19 

[ 174*4 

0 * 0240 - 0*9244 

170*4 

0 *li 24 .'i- 0*9249 

177*6 


—A. S. 


Apomorphinef CharacterMc RexteiioH of — i^. * 

A. Wangerin. XXIII., page 654, 

Narcotine and Codeine ; Determination of in Opium* 

jp. van der Wielen. XXIII., page G 56. 

Hydrastininc / A Reaction of — — A. Jorisseu. 
XXIII., page G54. 

Eugenol; Determination of — — Schimmel’s Report. 
XXII L, page 056. 

English Patents. 

Ketones ; Manufacture of * . L. ^VenghOffe^, Berlin. 

Eng. Pat. 9936, April 30, 1902. 

See Fr. Pat. 320,519 of 1902 ; this Journal, 1903, 44. 

— T. P. B. 


Aloin^Conlent of Various Kinds of Aloes. E. L%er. 
J. Plmrm. Chim., 1903, [6], 15, 519 ; through Pharm. 
Centr., 1903,44, [17], 243. 

Cape Aloes contains (J per cent, of barbaloin, without any 
iso-barbalom. 

Barbados Aloes of English commerce, gives 5 per cent, 
of aloin, with a very little iso -barbaloin. Barbados aloes 
of French commerce, however, contains much more of the 
latter, and is apparently derived from a different botanical 
source. 

Curasao Aloes contains 10 per cent, of aloins composed 
of equal parts of barbaloin and iso-barbaloin. 

Socotrine Aloes yields 4 percent, of aloin, which consists 
of barbaloin with very little iso-barbaloin. 

Natal Aloes contains neither barbaloin nor iso-barbaloin, 
but nataloin and bomo-nataloin. — J. O. B. 

Vanillin ; Formation of . Locomte. J. de Pharm., 

1903, 341. Chem. and Druggist, 1903, 02, [1213], 665. 

The author states that vanilla beans contaiu both a hydro- 
lysing ferment and an oxidising one. The formation of 
vanillin is probably effected in two stages. The coniferin 
is first decomposed by the hydrolysing ferment into couiferyl 
alcohol and glu(!06e, and the coniferyl alcohol is subsequently 
converted into vanillin by the action of llie oxydase. — A. S. 

Salicin in Willow Bark ; Note on the Location of . 

D. Brown. Pharm. J., 1903, 70, [1713], 588. 

A SPECIMEN of willow bark, collected about the end of 1901, 
was air-dried, and was found to consist of three well-defined 
layers : a very thin inner one, A, of a deep yellow colour ; 
a middle one, B, considerably thicker than A, and almost 
white; and an outer one, C, very much thicker than the 
two others, and of a dirty grey colour. The whole bark 
Contained 5*8 per cent, of salicin. The inner bark. A, 
contained 11*3 per cent, of salicin; the middle bark, B, 
8*0 per cent.; and the outer bark, C, 2*5 per cent. 
Samples of bark taken from the same tree in the spring of 
X893, and, in the autumn of 1894, were found to contain 
the following quantities of salicin : — Spring, 1893, 7*38 per 
cent.; autumn, 1894, 6 *66 per cent. — A. S. 

Peroxides in Ether ; Detection of . A. Jorrissen. 

' XX] II., page 653. 

Iodoform ,* Electrolytic Preparation of , from Acetone. 

H. Abbott. XI. A., page 636, 

u^Naphthol in S-Naphthol f Detection of . Arzberger. 

XXIII., page 653, 
w 

Pilocarpine Hydrochloride ; Characteristic Reactions 
ofr~. H. Helch. /XXIH.„page,654. 

Pitotarpine and Apotiiorphinis ; Notes on the Reactions 
A^langerin. XXril., page 654. 

jPilotffirp^ine $ Helph^s Test fdr — Jteaitibsis qf 

" A. Wangerin; XXIII., page 654. 


Theophylline ; Manufacture of , and of an Inter- 

mediate Product, G. W. Johnson, London. From 
C. F. Boehringer uud Soehne, Waldhof. Eug. Pat. 
5901. March 13, 1903. 

7'-S-Dichloiiocaffeine, having the structural formula — 


CH3 - N - CO 
I I 
CO 0- 

I t! 

CH 3 - N ~ C - 


N 


/ 

\ 


CH..C1 


C.Cl 


is prepared by heating dry chlorocaffeine (23 grms.) with 
pho.sj4ioru8 oxychloride (100 c.c.) containing chlorine 
(9 grms.) in solution, to 100" C. in a closed vessel for 
about nine hours. On distilling off the phosphorus oxy- 
chloride in vacuo, 7'-8-dichlorocaffcine is obtained. It is 
purified by recrystallisation from methyl alcohol, and 
forms long needles of in. pt. 145" C. 

On boiling tliis ])roduct with water, formaldehyde i.s 
separated together with hydrochloric acid, 8-chlorotheo- 
phylline being produced. 

This latter body can be prepared direct from 8-chloro- 
caffeine by passing excess of chlorine into 45 grms. of 
8-chlorocaffeinc, suspended in 400 c.c. of nitrobenzene, at 
a temperature of 5o" C. 

The greater part of the nitrobenzene is distilled off in 
vacuo, and the remainder is removed by means of steam ; 
the residue is further treated with steam till only a slight 
odour of formaldehyde remains. The solution is now 
filtered, and the filtrate evaporared to dryness. The 
8-chlorotheophylline is extracted from the residue by 
means of aqueous ammonia, and is precipitated from the 
ammoniacal solution by an acid. It can be reduced to 
theophylline in any suitable way. — T. F. B. 


United States Patent-s. 

Camphene ; Process of Making . K. Stephan, 

Assignor to Cheroische Fabrik auf Aktieu vorm. E. 
Sobering, Berlin. U.S. Pat. 725,800, April 21, 1903. 

See Eng. Pat. 26,018 of 1901 ; this Journal, 1902, 1553. 

— T. F. B. 

Pinene ; Derivative of — — . and Process of Producing 
same. N. Thurlow, Niagara Falls, Assignor to the Poft- 
chester Chemical Co., New York. U.S. Pat. 726,788, 
April 28, 1903. 

When anhydrous turpentine is heated with anhydroue 
oxalic acid, and the excess of acid removed by washing 
with >yater, the product contains dipentene, pinyl oxalate, 
pln^l formate, horneol oxalate, borneol formate, and cam* 
phmr. The mixture has a sp. gr. of about 0*902, and a 
boflmg point of about 185° C. 

The product is tr^ted with ^alkali to sajpopify the estera, 
mpd diitilled; |the iSnt^ portions of the distillate oonttui 
dipehtehe, a^d the lat|f |^rt 8 borneol and camphor^ 

V — T. F. Bv 
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JCthylenediamine BoMea ,* Marcury Salts of , and 

Process of Making same, Q, Wichnmno and H, Kip- 
pent)erff, AMiffOOfs to tbo Ch^mische Fabrik auf Actien 
vorm. B, Soheiing, Berlin. U.S. Pat. 726*126, April 21, 
1903. 

Seb Enir. Pat. 5981 of 1900 ; thie Journal, 1901, 382. 

^ — T. F. B. 

Fuench Patbkt. 

Acid t Manufacture of Concentrated . 

A. Behrens, jun. Fr. Pat. 325,013, Oct. 7, 1902. 

See Euir. Pat. 22,096 of 1902 : this Journal, 190.3, 110. 

— J. F. B. 

XXI.—PHOTOGEAPHIC MATERIALS AND 
PROCESSES. 

English Patent. 

Development o f Photographic Plates in Daylight or Bright 

Artificial Light ; Process for the - J. VV. F. Scheffer, 

Geneva, and H. J. Bocage, Haarlem, Holland. Eng. 
Pat. 3877, Feb. 18, 1903. 

PiiEXOLenriiALEiy is added to the developing solution 
(which must be alkaline) for keeping back the chemi- 
cally active rays of the light.” A stdution is used which 
contains, “ besides sulphides, bisulphides, carbonates, and 
hydrates of the alkalis ; an jilkali bromide, yedlow prua- 
siute of potash, citric acid, sulphurous acid, and one or 
more developers.” — T. F. B. 

United States Patent. 

Printing Cliches and High Reliefs ; Process of Producing 

. J. Scbuiidting, Vienna. U.S. Put. 725,879, 

April 21, 1903. 

A SENSITIVE film, on which an actinic impression has been 
formed, is treated with a solution of an electrically non- 
<rouducting silver salt which' will not swell the film. An 
alcoholic solution of silver nitrate is suitable for this 
purpose. Die silver salt in the film is converted into a 
conductive salt ; in the case of silver nitrate, sulphuretted 
hydrogen is used, forming silver sulphide. The film is now 
swelled by means of water, and electro-plated. A cast is 
then taken from the resulting elcotro-plated film, and from 
this a metallic cast is obtained, which is used for producing 
a printing surface of celluloid. — T. F. B. 

, » Fkencii Patents, 

Emulsions ; Process of Making Sensitive —■■■■ — . Elektro- u. 
Photochemische Industrie Gcs., Bingen a/Il'nein, and 
A. H. Mica, jun. Fr. Pat. 324,442, Sept. 13, 1902. 

Alcohol, or any other reagent which will precipitate the 
emulsilier (gelatin, &c.), i.s employed in such amount that 
the mixture remains in solution at the temperature necessary 
for ripening the emulsion. 

The process may he carried out as follows: — 160 grms. 
of gelatin are caused to swell up in 2| litres of water ; to 
this are added successively 600 c.c. of a solution of 290 
grms. of cadmium bromide in 1,500 c.c. of alcohol, 600 c.c. 
of a solution of 220 grins, of silver nitrate in .300 c.c. of 
water, and 000 c.c. of alcohol, the mixture being stirred well 
during the process. The emulsion is allowed to ripen, and 
cooled rapidly to a temperature of 12® — 14° C., with constant 
agitation ; this causes the silver-bromide-gelatin to separate 
ic a fine, heavy, sandy powder, which is obtained quite 
pure by filtering and washing. This ensures an absolutely 
pure emulsion of extremely fine grain. — T. F. B. 

Sensitive Tissues ^ ^c. ; Process for Producing — . 
Eiektro- u, Photochemische Industrie Ges., Bingen 
p/Bhein, and A. Mies, lun. Fr, Pat. fi24,461, Sent, 1 6, 

Pit. tld,474 of 1902 ; tbiSiJoania^ 1902* 1554. 

‘ .11 n 


Photographic Films t Process and Appatidtuc for IVo- 
liucing Bands of Matter of any hnd, includino -i— : 
None Photographisohe Gosellschaft, Act.-Ges. Fr. Phti 
324,208, Sopt. 6, 1902. 

A riiocKss for producing strips of film by applying liquid 
or semi-liquid substances to a support, the whole being 
dried or solidified. ^ 

The coaling liquid ia applitxl to the film, one end of 
winch is wound on a bobbin ; tlu^ film then passea over 
rollers leaving a strip exposed for treatment, and then on 
to another bobbin, on which it is wound. This second 
bobbin is furnished with rollers to pri‘vent any two portions 
of the treated film from coming into contact with one 
another ; these rollers are arranged so that they separate from 
the bobbin when the band of film has passed over them. 

The baud of film is drawn with uniform velocity over the 
space between the bobbins, and, when the whole strip has 
been treated, the direction can bo reversed for a second 
coating. 

'fhe support is arningcd so ns to be easily separated from 
the film at the end of the process. — T. F. B. 

Films; Apparatus for Obtaining Layers of Uniform 
Thickness for the Preparation of Jiaads of MatUr or 

Neue IMiotegniphische Gesellsehaft, Aut.-Ges 

Fr. Pat. 324,285. Sept. 6, 1902. 

The device which applies the ouiiilsion to the support is 
arranged so that it automatically assumes the correct 
position in relation to the support, which is socured from 
lateral displacement. The fetMling device is so mounted as 
to respond to and compenHute for all irregularities in the 
surlace of the support. 

The emulsion distributor is connected with lateral guides 
regulating the support, which is mounted on a movable 
frame. The support passes between fixed rollers, thus 
being rendered uniform. Friction rollers are also provided 
at its sides, fixed at a distance apart slightly greater than 
the mean width of the support, to allow for any irregularities 
therein. The bands which fix the support, and carry it to the 
emulsion distributor, are kept in position by bands joining 
them together, so as to prevent an irregular movement of 
the bands >rith respect to each other. — T. F. B, 

Platen of any Thickness; Distributing Apparatus for 

Producing Layers of Preparation^ or Neue 

Photographische Gesellsehaft, Act.-Gcs. Fr. J*at 324 286 
Sept. 6, 1902. ’ * * 

The apparatus whicli contains the emulsion to be applied is 
fixed at one extremity of a Jong lever, the other end of 
which is fixed. This lover, with the distributor, can move 
laterally. 

The apparatus is also supplied with an arrangement of 
Don-cyIin<lrical pulleys, or eocentries, so as to enable the 
distributor to be applied with variable pressures on the 
support, which rests on rollers. The support passes through 
lateral guides fixed to the distributor, to compensate for 
any irregularity in tho width of the support. — T. F. B. 

Negatives for Processes involving the Use of IHchromated 

Gelatin; Production of . A. Jicuchter. Fr. Pat 

324,222, May 12, 1902. 

See Eng. Pat. 10,948 of 1902 ; this Journal, 1902, 1195. 

-^•T. F. li. 

Colour Photographs, and Process of Making the same. 
Miley Colour Photograph Co. Fr.’ Pat. 324,813, Aug. 9* 
1902. ^ ' 

See Eng. Pat. 17,485 of 1902 ; this Journal, 1902, 1411 . 

-T. F. 

Trioxymethylene in Photography ; Use of — 

Anon, des Piaiiues et Papiers Pbotographiques. A. 
Lumidre et ses Fils. Fr. Pat. 324,921, Sept, 29, 1902. 

TftB right fs Claimed of using trioxymethylene, either in 
solutions of alkali sulphites or in solid form mixed with 
these enlpbites^ 

(1) as substitute for alkali in photographic developers | 
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(2) as substitute for alum in preparing oombi.ied toning 
and fixing solutions, or fixing solutions for photographic 
prints on paper. 

The following formula is suggested for a developer 


XXin.-ANALTnCAL CIEMISTEY. 

INOROANtC-QUANTlTA TIVE. 


Parts. 

Water 

Hydroquinono (quinol) 2 

Mixture containing S parts or Irioxmcthylene 
to 100 parts of anhydrous sulphite 10 

For a toning and fixing bath (combined) the following 
composition is suggested : — 

Parts. 

Water bJxM) 

Sodium thiosulphate 250 

Mixture of 1 [‘O-rt of trioxyinfith.ylene and 

1 part of anhydrous aodiuin sulphite 2 

Load 2 

Gold chloride 

See also this Journal, 1903, 318.— T. F. B. 


XXII.-EXPLOSIVES. MATCHES. Etc. 

Nitroglycerin; Circumstances attending an Explosion of 

, which occurred in one of the Final Washing 

Houses of the Factory of Nobel's Explosives Co., Ltd., 
at Ardeer,near Stevenston, Ayrshire, on 1th Oct. 1902. 
By Capt. M. B. Lloyd, H.M. Inspector of Explosives. 

The explosion which forms the subject of this report was 
of a most^ violent description, somewhat under 4,000 lb. 
of nitroglycerin and 182 lb. of nitroccttoii being in the 
house at the time. By the accident one man lost his life. 
The close similarity between this explosion and that which 
occurred in another washing house at the same factory on 
9th January 1902 is pointed out. Capt. Thomson (Special 
Report No.’CL.) had given the metal handle of the skimmer 
as the most probable cause of the latter accident. At the 
time of the accident under notice, this metal handle had 
been replaced by a light wooden pole shod with rubber, and 
with SO light an implement it would be dillicult to give a 
blow sufliciently heavy to explode uitrocrlycerin on the lead 
lining of the tank. Capt. Lloyd is unable to suggest any 
probable cause other than the friction of the air pipes on 
the bottom of the tank. To obviate this in future, they 
have at Ardeer arranged rubber rings on the air pipe so that 
it cannot come in contact with the lining. Another method 
of dealing with this difficulty is that introduced at the Royal 
( I unpowder Factory, and described in an appendix supplied 
by Major ^^athan. “ The air pipe is carried down outside 
the tank from above the level of the liquid, and passes 
through the wood shell at the top of the sloping bottom. 
It then divides into three branches with the usual perfora- 
tions.” “ From the point nt which the pipe passes through 
the lead lining it is burned into and forms part of the 
bottom of the tank.” The same urrangernents are made in 
the pre-washing tank. The report has three appendices and 
three plates. — A. E. L. 

FnKNCH Patents. 

Safety Explosive ; Manufacture of . Poetter and Co. 

Fr. Pat. 324,880, Oct. 1, 1902. 

Skk Eng. Pat. 21,139, 1902 ; this Journal, 1902, 1471. 

^ — G. W. McD. 

Smokeless Powder. J. M. Brown. Fr. Pat, 324,998, 
Oct. 6, 1902. 


Indicators ; Applicability of — , in the Determination of 
Alkali in presence of Nitrile and Formate. M. Wegner. 
Zeits. anal. Chem., 1903, 42, [3], 1.53—157. 

Thk author’s experiments show that, for alkalimetry in 
presence of formate and oxalate, litmus (or azolitmiu) and 
sodium alizarinsulphonato are the best indicators. In 
presence of nitrite, sodium alizariusulphonate and gallein 
are the most suitable, whilst litmus, salicylate indicator and 
rosolic acid also give good results. — T. U. P. 

Alkalimetry; Use of Anhydrides and Acidyl Chlorides 

in . 11. Oddo. Atti. R. Accad. dei Lincei lloma, 

12 , [1], 58—64. Chem. Centr., 1903, 1 , [16], 9S5. 

The author recommends the use of inorganic and organic 
anhydrides and acidyl chlorides for standardising volumetric 
solutions of alkalis and acids. 2.5 c.c. of the alcoholic 
solution of alkali are weighed, a small excess of anhydride 
or chloride is added by means of a well-dried pipette, the 
mixture well shaken, again weighed, and the excess of acidity 
titrated back with the alkali solution, using phenolphthaletn 
as indicator. In the case of acetic anhydride and caustic 
soda, the reaction is expressed by the equation — 

(CllaCO)^!) + 2Xa()lI = 2Cir,C02Xa + HjO. 

The results agree well with those obtained by means of 
oxalic acid. The author has also made satisfactory tests 
with acetyl chloride (CHaCOCl), pliosphonis oxychloride 
(POCI3), sulphuryl dichlorido (SOjCl-), and phosphorus 
trichloride (FCI3).— A. S. 

Precipitation and Separation [of Metallic Hydroxides'] by 

Weak Organic Bases. E. T. Allen. J. Amer. Chem. 
Soc., 1903, 25, [1], 421—444. 

Aniline quantitatively precipitates the quadrivalent and 
weakly basic elements, titanium, zirconium, cerium, and 
thorium, as well ns the trivalent elements, Fe'", Al, and 
Cr'", under certain conditions, from dilute and slightly acid 
solutions of their chlorides, nitrates, or sulphates. The 
same applies to phenylhydrazine, except that ceric and 
ferric salts are reduced by this reagent to the cerous and 
ferrous condition, i.e., to salts of comparatively strong 
bases, which are precipitated incompletely or not at alL 
Zinc, cadmium, mercury, cobalt, and nickel solutions, when 
pulficiently concentrated, yield with phenylhydrazine addi- 
tion compounds w'hich are only slightly soluble. Zinc, 
cadmium, and mercury also give similar compounds with 
aniline. Magnesium, barium, calcium, stroutium, manganese, 
and ferrous iron are not precipitated. Beryllium is not 
precipitated by aniline, nor by phenylhydrazine, except 
from solutions of the sulphate. Titanium and zirconium 
may be separated from iron, and titanium, zirconium, and 
thorium from beryllium. A double precipitation is always 
advisable. Aniline cannot he substituted for phenylhydr- 
aziiic in the separations from ferrous iron, as its reducing 
power is not sufficient, but all the separations from beryllium 
may be carried out equally well with aniline. Minute quan- 
tities of alumina may be accurately separated from large 
amounts of iron by means of phenylhydrazine. 

The concentration of free acid in the solutions must be 
quite small, a few mgrms, per 100 c.c. — W. P. S. 


The explosive consists of potassium chlorate (32 parts), 
wheat flour (16 parts), boiled linseed oil (4 parts), and 
chrome yellow (I part). The chlorate is first incorporated 
with the linseed oil, the colouring matter added, and then 
the wheat flour with sufficient water to give the mass the 
consistency of dough, which is broken up into grains after 
drying.- G. W. McD. 

Nitro-Exploaives ; Manufacture of . A. Hough. 

Fr.^t. 325,196, Oct. 2, 1902. 

Ske Hng. Pat. 21,171, 1902; this Journal, 1902, 1471. 

^ li: iV Mnli. 


Hydroferrocyanic and Hydroferricyanic Acids ; Some 

Properties of , and Determination of Potassium 

Ferrocyanide. M. Prud’homme. Rev. Gen. des Mat. 
Col., 1903; 7, [77], 130. 

In connection with the method of oxidising bydro- 
ferrocyanic acid by means of chromic acid, using papei 
impregnated with guaiacum tincture as indicator, the author 
finds that the reaction is not complete when a drop of the 
solution colours the test-paper blue. Hydroferrocyanic 
acid alone ^ves no coloration, and hydroferricyanic 
acid alone gives a blue colonri but the presence of small 
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quantities of bydroferrocyEuic acid in hydrofcrticyanic 
acid prevents the coloration. 

The author considers the coloration to be due to 
hydrolysis of hydroferricyanic acid, giving hydi-oferrocyanic 
acid and oxygen ; in addition to this, the inverse change 
takes place, equilibrium being eeiablisbed at the point when 
blue coloration of the test-paper is produced. 

The completion of the oxidation of the hydroferrocyanio 
acid can bo judged by means of ordinary filler paper, which 
the author finds, gives a blue etdoration with hydro- 
ferrocyauic acid, a yellow coloration, turning to a faintly 
green kIumIo after a long time, with hydroferricyanic acid ; 
whilst with a mixture of the two, a yellow coloration is 
produced, rapidly turning green. 

Hy using these tw'o papers (guaiacum and filter paper) 
successively, the author finds that the amount of chromic 
acid necessary to complete the oxidation after the 
equilibrium point, is about 10 percent, of that roijuired to 
produce etjuilibrium, t.e.,the speeds of the inverse reactions 
represented by llelVj(CN)i 5 + IIjO iiU 4 l'ti(ON )8 + Uaro 
in the ratio of approximately 1 : 10 . 

This furnishes a method of estimating pot^sium 
ferrocyauide by mciius of chromic acid (a solution oi 
permanganate works e(iually well by this method). 

The author considers it probable that the decolorisation 
of indigo by potassium ferricyanide in presence of potas- 
sium hydroxide, with formation of potassium ferrocyanide, 
is due to a similar example of hydrolysis, with formation 
of liydrogen peroxi<lc. It is found that the addition of 
potassium ferrocyanlde retards the decolorisation of indigo 
solution to u marked degree. — T. F. 11. 

Carbon Dioxide in Alkali and Alkali nv Earth Carbonates j 

Determination of , by means of an Alkalimeter. 

8 . Fokin. .J. ru-^s. phys.-cheni. (lei., 35 , "6 — 78 ; Chem. 
Centr., 1<J03,1, [11], 852. 

Tnn author finds that better results are obtained in tho 
determination of carbon ilioxide by the ditfereuce in weight 
of a carbon dioxide apparatus before and after a test, if 
phosphoric acid is used insteai of hydrochloric or nitric 
acid. He prefer.s Itohrbijck’s apparatus, 1 grm. of the 
substance Indng tukcu and about 12 c.c. of phosphoric acid 
solution ( 1 : 1 ) added. The reaction is completed by boiling ; 
and’ before, during, and after the heating, a current of dry 
air is passed through the apparatus. — A. S. 

Sodium Nitrite ; Analysis of . M, Wegner. Zeits. 

anal. Chem., 1903, 42 , [3], 157—159. 

Tiik author’s experience of the volumetric determination of 
sodium nitrite by both the permanganate and tho sulphaiiilic 
acid methods is follows : — 

The permanganate method is the quicker and gives good 
results when properly carried out. 'I’he pfrmauganate 
solution, of which 100 c.c. should correspond with exactly 
1 grm. of sodium nitrite, should be standardised by means 
of ferrous ummoniura sulphate and also by pure sodium 
nitrite. As regards the determination of the end point of 
the titration, the solution should retain its colour for five 
minutes after the addition of the last drop of permanganate. 

Standard sulphanilic acid solution is prepared by 
dissolving 33*478 grms. of sodium sulphanilate up to a litre 
in water ; control tests with pure 80«lium nitrite show that 
such a solution gives exact results. Only freshly prepared 
etarch solution should, however, be employed, no matter 
whether it be mixed with cadmium iodide or not. 

The permanganate method cannot be employed when the 
sodium nitrite contains formate as is sometimes the case 
when it is prepared by Goldschmidt^s method, namely, 
-reduction of soJium nitrate by means of sodium formate in 
presence of free alkali. — T. H. P. 

Iron in presence of Zirconium j Quantitatioe Deter- 
mination of — — , by RivoCs Method. K. Daniel and 
H. Leberle. Zeits. anorg. Chem. 34 , 393 — 402. Chem. 
Oentr., 1903, 1, [17], 996. 

According to liirot (Ann. Chim. Phys. 30 , [3], 188, 
Annalen, 78 , 211), the amount of iron in a mixture of 
ferric oxide with the oxides ht zirconium, (ZrOj) ; beryl- 
lium, (BeO) ; chromium, (Cr^OJ ; tin, (SoUj), and 


silicon, (SiOj), can bo ascertained by determining tho loss 
of weight which occurs by ignition in a current of hydrogen. 
Giithierand Ilftller (this Journal, 1902, 1350), state that 
this method gives excellent results. Tho authors, however, 
find that the accuracy of the results is dependent upon tho 
propartions of iron oxide and other oxide or oxides proi^nt, 
and that even with the mo.-t favourable pmportions, wir., 

50 equivaleiit.s of Fe : I equivalent of Zr, the results have 
only a modenite claim to iiccuracy. The rcMluced iron is 
strongly pyrophorc)us and this leads to erroneous results, 
unless the residue, after ignition, is weighed in a sealed 
glass tube filled nith hydrogen. — A. 8. 

Manganese ; Separation and Determination of — — , 

E. Pozzi-K'icot. .\nij. Chira. nnii!. appl., 0, 8S. Chem. 

Centr., 1903, 1, [15], 896. 

In .many products, e.^., in presence of aromatic acids, 
manganese cannot be sepuniteil by ammonia alone, and tho 
use of chlorine or hromijie is precluded, because they act on 
the compounds to be isol ited. In such oases, the separation 
of manganese v:in he ssfisfaetorily effected by hydrogdU 
peroxide, probably also by ammonium per.sulphatc.— «A. S. 

Cobalt; A Higher Oxide of . Method for the 
Volumetrie Deferm'nutinn of Cobalt. K. L. Taylor. 

Paper rea l before tin* M lueliester liit. and Phil. Soc., 

March .‘H, 1903. Ciiem. News, 1903, 87 , [2265], 201 . 

According to tlic author, cobalt sestpiioxide is very 
seldom obtained by precipitation from cobalt solutions, but 
there appears to be a cousiderablc number of oxides 
higher than tho .seS(|uioxide. The black ()xi«le of cobalt 
which is precipitated from an exactly neutral solution by 
calcium or barium carbonate in pre.sence of bromine water 
is fairly constant in composition, and may be represented 
as cither CoflO |4 or CojO,^, it is probably a mixture or 
compound of the sesqiiioxide and the dioxide. As the 
precipitation of cobalt in tho form of this black oxide is 
complete in 5 — 1<) minutes, the author bases a method for 
the determination of cobalt upon it. The precipitated 
oxide, after washing, is riissolved in a mixture of hydro- 
chloric acul and potas.>^ium iodide (lliinsen’s method) : then, 
the amount of iodine liberated is a measure of tho quantity 
of cobalt present. For the purpose of calculation, tho com- 
position of the precipitated cobalt oxide is taken as 
intermediate between those repre.sented by tho two formulm 
given above. The solution must be free from iron, lead, 
and manganese, but the presence of nickel has no influence. 

The method has given satisfactory results in the analysis of 
cobalt ores. — A. S. 

Cohalt; Qualitative and Quantitative Analysis of Com- 
pounds of — . H, (Jopaux. Bull. Soc. Chim , 1903, 

29 , [8]f 301—306. 

Thk author has especially investigated the detection of 
nickel in presence of cobalt, and the separation of these 
two metals. He finds that the formation of nickel-carbonyl, 
though a very delicate tost for nickel alone, I mgrm. showing 
a bright metallic ring C — 7 cm. long in the capillary tube, 
fails when cobalt is present in excess, 1 mgrm. of nickel 
in 1 grm. of cobalt giving practically no indication of its 
presence. The best method is Pinerua’s — treatment of the 
chlorides with ether saturated with hydrochloric acid gas ; 
the yellow in.soluble nickel chloride left is njidily and 
certainly detected when I grm. of cobalt contains I mgrm. 
of nickel. For quantitative separation, the potassium nitrite 
method is by far the best, though the raeihod with riitrosoqS- 
naphthol gives fairly good results. The author carries out 
the nitrite process as follows ; — Place tho nolution of the 
chlorides or nitrates (from which metals of tlie second group, ^ 
iron, and alkali-earth metals have been removed) in a conipal f 
fiask, and bring to a concentration of 1 — 5 per cent, of cobalt. ^ 
Add 1 c.c. of strong nitric acid, and 15 c.c. of potassium 
nitrite solutioji of 40 per cent, strengjth. Allow to settle, 
filter, wash with 15 c.c. of the nitrite solution, add the 
washings to the filtrate, add also 0 ' 5 c.c. of nitric acid, and 
allow to stand 12 hours. Filter through the filter already 
containing the first precipitate, and wash with a more dilate 
(10 per cent.) potas-sium nitrite solution. (A third precipi- 
tation may sometime.^, bat rarely, be needed.) Replace the 
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filter and precipitate in the conical flask, dissolve in hot 
dilute sulphuric acid, filter, neutralise with solid ammoniam 
carbonate, add 4 — 5 grms* of ammonium oxalate, and 
electrolyse with a current of 1 ampke per sq. dom. under an 
EMF of 8—4 volts.— J. T. D. 

Kjeldahl Method / Slight Modification of the — , 
A* Gr^oire and E. Carpiaux. Bull. Assoc. Beige des 
Chiin., 1903,17, [1], 36. 

In distilling off the ammonia in the Kjeldahl method, 
considerable inconvenience is caused by the frothing of 
the alkaline liquid, especially when the substance under 
analysis is of a fatty nature. The phenomenon is due to 
the liberation of volatile fatty acids in the Bulphuric acid 
treatment, which acids condense and return to the flask, 
where they are saponified by the alkali, and the resulting 
soap furnishes the objectionable lather. This may be 
prevented, or at least minimised, by adding a little calcium 
chloride (to precipitate a lime soap) to the liquid previous 
to distillation.— C. S. ■ ' 

Chromic Acid in Tan^liquors; Rapid Technical Method 

for Determining Free . C. Dreher. Collegium, 

1903, 2, [56], 111 — 112. 

The deep cornflower-blue coloured pcrchromic acid, formed 
when chromic acid is treated with hydrogen peroxide, is 
soluble in sulphuric ether, and can be esiiiuated colorime- 
tricRlly. 

One c.c. of the chrome-liquor, 5 c.c. of dilute sulphuric 
aoid (10 per cent.), 10 c c. of ether, and 5 c.c. of hydrogen 
peroxide solution are mixed in a reagent glass and allowed 
to stand. The colour of the ethereal layer is matched 
against that of similarly prepared mixtures each containing 
1 c.c. of a standard solution of potassium chromate {e.g., 10, 
20^ and 40 grms. per litre). Pur^ reagents must bo used 
the ether must be free from alcohol, and the mixtures kept 
cold to avoid evaporation of the* ether. The hydrogen 
peroxide is prepared by shaking 10 grms. of sodium peroxide 
in 50 c.c. of cold water, and addiug dilute sulphuric acid 
in slight excess. This will keep for a week in a cool, dark, 
place. 

If the liquor contains chromic oxide, a fow c.c. are 
evaporated to dryness in a porcelain dish, with bromine 
water or hydrochloric acid and potassium chlorate, and the 
resulting chromic acid is then estimated as above. 

Old partially reduced liquors maybe analysed by applying 
the test to similar portions one of which is fir.st oxidised, 
arid finding the relative proportions by difference, or the 
chromic oxide is precipitated by alkali, the chromic acid 
filtered off, each portion being then tested, as described 
above. — B. L. J. 

Phosphoric Acid ; Determination of , hg the Citrate 

Method. A. Venveij. Zeits. anal. Chem., 1903, 42, 
,[3], 1()7--16S. 

Tub author has noticed that when ammoniacal citrate 
solution, which has been prepared for some time, is employed 
ia the determination of phosphoric acid in superphosphate, 
guano, 3&C., high results are obtained. He finds that thi.'^ 
iS'due to the presence, in the magnesium pyrophosphate 
weighed, of silicic acid which is dissolved from glass vessels 
by the citrate solution. Glass which has been once attacked 
loses silica very readily under the action of the citrate. 

— T. II. P. 

Fertilisers; Determination of Potash in . C. L. Hare. 

J. Amer. Chem, Soc., 1903, 25, [4], 416—420. 

The iollowing method, first proposed by Boss, is stated to 
hi^v© several advantages over the Lindo-Gladding process. 
10 grms. of the sample are boiled with 350 c.o. of water 
for 30 minutes, milk of lime being then added while the 
solutionis still hot, until , the reaction is slightly alkaline. 
A<ter cooling and diluting to. 500 c.o. with water, 50 c,c. 
are acidified with hydrochloric acid, platinum chloride 
solutiop is added and the whole evaporated to a stiff paste 
on the water-bath. The residue is then washed with 80 per 
cent, alcohol and^ilimoniuai , chloride solution as in the 
Undo-Gladding process. Should, the fertiliser coiitam 
organic matter, 10 grms. are treated with dilute sulphuric 


acid (1 : 1) and incinerated. The residue is moistened with 
dilute sulphuric acid, warmed, boiled with 350 c.o. of water 
and proceeded with as above. The advantages of this 
method are: (1) the precipitation is immediate; (2) eva- 
poration to expel ammonium salts is avoided ; (3) loss of 
potash during the evaporation i.s obviated; (4) washing 
the potassium -platinum chloride is simplified. The method 
is not applicable to fertilisers containing ammonium salts. 

—W. P. S. 

Carbonic Oxide and Carbon Dioxide in Vitiated Almo- 

spheres; Determination of F. Jean. J. Pharm. 

Chim., 1903,27, [9], 418—422. 

The apparatus, devised by the author for the detection and 
approximate determination of the presence of dangerous 
quantities of carbonic oxide and carbon dioxide in suspected 
atmospheres, can be employed by unskilled observers, and 
consists essentially of a graduated reversible aspirator of 
10 litres capacity ir, connection with a series of three 
washing l>ottles which contain the reagents. The first 
bottle contains the reagent for carbonic oxide, which may 
consist of 50 c.c. of a neutral solution of palladium chloride, 
which is reduced by carbonic oxide to metallic palladium, 
which forms a black deposit on the upper walls of the 
bottle. The palladium reagent may be replaced if desired 
by an ammoniacal solution of silver nitrate of thf» same 
degree of sensitiveness, prepared by adding silver nitrate to 
a solution of ammonia until a precipitate begins to appear. 
These reagents, as prei>ared, show an indication after the 
passage of air containing from 8 to 10 c.c. of carbonic oxide. 
The second bottle contains 5 c.c. of semi- normal caostic 
alkali mixed with 45 c.c. of water and coloured with Blue 
G4B. The passage of 88 c.c. of carbon dioxide through 
this bottle changes the violet-red tint to pure blue. The 
third bottle, through which the air first passe.s, contains 
concentrated sulphuric .acid, and is connected with a tube 
plugged with cotton wool. This bottle absorbs hydro- 
carbons and volatile organic matters, which impart a 
yellow colour to the acid. 

In operation, the .suspected air is slowly aspirated through 
the apparatus at the rate of about 10 litres per hour, and, 
assuming that the delicacy of the reagents has been pre- 
viously standardised, an approximate idea of the quantities 
of the impurities present can be obtained by noting the 
volume of air which has to be aspirated before each of tho 
reagents shows un indication.— J. F. B. 

Carbon Monoxide in Air ; Determination of Small 

Quantities of . Spitta. Arch. Hyg,, 45, 284 — 310 ; 

Chem. Ceutr., 1903, 1, [17], 995. 

Tde method is based upon the oxidation, by means of an 
electrically-heated surface of palladium, of the carbon 
monoxide to carbon dioxide, and determination of the 
latter. A wide-necked glass bottle of 10 — 1 1 litres capacity 
is closed by a special form of stopper, which bears two 
sealed-iu glass tubes provided with tups. One tube extends 
to just below the stopper and the other to the bottom of 
the bottle ; the latter tube is bent so that its end lies in 
the outermost angle of the bottom of the bottle. Two 
copper wires also pass through the stopper, one of which 
carries a funnel of platinised copper place which supports 
the lower part of a tube containing the palladium, whilst 
the other shorter wire, ends in a hook on which the upper 
part of the tube is fastened. A second, control bottle, 
similar to the first, is fitted in the same manner, except 
that in place of the copper wires and the palladium, it is 
provided with an air-thermometer. The tube consists of a 
cylinder of well annealed glass, 14 mm. in diameter and 
19 cm. long, in which is sealed a thermometer graduated 
from 100° to 360° C. The sealed in portion of the cylinder 
is surrounded by a spiral of strong ** uickelin ’’ wire, 
0*5 — 0*75 mm. in diameter, the upper and lower ends of 
which are connected to Urong platinum loops sealed in 
the glass. Tho lower end of the cylinder is enlarged, and 
the enlarged portion supports a cylinder of silver foil 
electrolytically coated with palladium. Gn -connecting the 
platinum loops to the copper \sire8 apd passing an electric 
current, the ** nickelin spiral is more or l^s< strongly 
heated (according to the current strength), and combustible 
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compounds present inj^he air are oxidised* The difference 
in the acidity of the air before and after oxidation is a 
measure of the amount of combustible substances present. 
The author found that carbou monoxide is oxidised to 
oarbon dioxide at 125'^ C.* benzene vapour at — 220^ ( 

aloohoi at 220® — 230^^ C., ether at — 200'^ C., lijjht 

petroleum spirit at 190^ — 210® C., and acetylene at 2 5 O'* — 
300® C. ; ethylene was not oxidised at a temperature of 
300® C. Ammonia is oxidised at 170'^ — 180 ’ C. { sul- 
phurretted hydrogen is oxidised to sulphur and water. 
For the determination of carbon monoxide, the temperature 
should be maintained between 150® and ICu® ( ., and as 
temperature indicators the author recommends citric acid 
(m. pt. 154° C.) and cane sugar (m. pt. 100° C.). 

The two bottles are accurately graduated and arc filled 
with the air to be examined in exactly the same manner. 

A certain proportion of hydrogen is introduced with the air 
to facilitate the combustion of the carbon monoxide. 
When the oxidation is complete, the bottle is cooled, and 
standardised barium hydroxide solution, for the absorption 
of the carbon dioxide formed, is introduced tlirough the 
glass tube which reaches to the bottom. Barium hydroxide 
solution is also introduced into the control bottle. After = 
absorption of the carbon dioxide, the b.arium solution is i 
sucked over by means of a water pump either into a j 
Cremer's pipette, or directly into a small disk, where it is ' 
titrated with a standardised oxalic acid solution. 

By means of this method it is stated that carbon mono.xido ■ 
in a dilution of about I : 37000 can be detected In the 
products of combustion of the Auer burner, the author found 
the ratio of carbou dioxide to carbon monoxide to bo 263 : 1. 
Air impregnated with the smoke from two cigars contained i 
on the average 0*1295 per 1,000 of carbon monoxide. I 

—A. j 

ORGANIC --QUALITA T1 VE. 

Ether ; Detection of Perorides in A. Jorissen. 

J. de Pharrn. do Li^ge ; through Repertoire de Bharm., 
1903, 15, [4J, 107. 

A UEAOKNT is prejiared by beating together for 10 or 15 
minnfes 0*10 grm. of vuuadic acid, and 2 c c. of strong 
sulphuric acid in a porcelain capsule ; after cooling, a little 
water is added, the undissolved acid is detached from the 
sides of the vessel, and the w'hole made up to 50 c.c. and 
agitated until all (he vanadic acid is di.ssolved. The reagent 
thus obtained is bluish-green and will keep well. 

To test ether for hydrogen peroxide, or other peroxides, 

5 to 10 c.c. are added to 2 c.c. of the reagent and shaken 
up. In the presence of peroxides, the ether assumes a rose 
to blood-red tint, according to the amount of impurity 
present. — J. O. B. 

Saccharin ; Detection of , in Beer, Wine, C. 

Boucher and F. de Boungue. Ball. Soc. Chira., 1903, 29. 
[9], 411—412. 

The authors recommend treating the liquid with a 1 per 
cent, solution of potassium pennangauate, after adding a 
few drops of sulphuric acid, then removing excess of 
permanganate by sulphurous acid, and extracting with 
ether alone, in preference to directly , extracting the 
acidulated beer or wine with a mixture of ether and light 
petroleum spirit. When only traces of saccharin are 
suspected, the treatment wdtn permanganate should he 
curried out in the cold, but for the best wines it is necessary 
to heat on the water-bath. It is claimed that tannin, 
salicylic acid, and colouring matters, which being more or 
less soluble in a mixture of ether and petroleum spririt 
vitiate determinations by the ordinary process, are destroyed 
in the above process ; that no emulsion with the solvent is 
formed, and that the extraction is more rapid and complete. 

Bromine water may be used instead of permanganate, but 
does not appear to work so satisfactorily in the ease of 
wines. — W. 11. S. 

Methyl Alcohol in Absinthe ; Detection of - Sangl^- 

Ferridre and Cuniasse. Ann, Chlm. Bnal, appl.,' 8 
82 — 83; (Jhem. Centr. 1903,fl, [15], 898. * 

To 50 c.c. of the alcoholic distillate from absinthe, 1 c.c. of 
salpFurlc acid, and 5 c.c. of a saturated solution of potassium 
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periuauganate are added, the mixture allowed to stand for 
tt few minutes, and if tho rod colour of the peraiaugauate 
does not entirely disappear, I — 2 drops of a concentrated 
solution of tannin aided. The solution is made jUst 
alkaline with sodium carbonate, filtered, and the filtrate 
tested for formal by the addition of 2 e.c. of a 0* I per eant. 
solution of phloroglucinol and 1 c.c. of concent nitcd oaiistie 
potash solution ; in its presence, a decided rcil coloratkn is 
producctl. Tho gallic acid reaction can he iisol as a 
confirinitory test. Wine distillates contain traces *of' 
methyl alcohol, but give ho faint a reaction by the above 
test, that they can be unmistakably distingutshiHl ftonl 
alcohol to which methyl alcohol has been added.— A. 8, 

Aldehydes; Gencnil Reaction for . E. Uieglor. Zeits, 

anal. Chem., 1903, 42, [3], 168—170. 

The following roactii>n is given by all uldeliydos and 
deriv itives such as ehh)r,il and hromal hydrateii, as well us 
by the aldoses. 

Into a fairly Marge test-tube, 5 c.c. of tho aldehyde' 
solution (of concentration not greater than I per cont.) Id 
placed together with 5 c.c. of water and as much well' 
cry8talli.sed phenylhydrazinc oxalate as will lie on the point 
of a knife blade ; the liquid is then boated over a spirit 
flame, wiih frequent agitation, until complete solution takes 
pl.'icc, after which 10 c.c. of 10 per cent. potassiutA 
hydroxide Holution an* added, 'fho tube is then ch*scA 
with a well-fitting rubluT stopper and vigoroU'^ly shakeiv 
for a few seconds. If a rose-red coloration makes 
appearance tluring the shaking, an aldehyde is jucsent. 

This reaction may he employed for the detection, of 
aldehyde in spirit.— T. II. B. 


Phenols ; Mtcrochemical Detcefion and Distinction of — — . 
II. Behrens. Zeits. anal. Chem., 1903, 42, [31, 141 
— 152. 


The author baa brought together a number of reactions 
by means of which the phenols, both mono- and poly-hydrie, 
m.ay be identified raierochemically. Tlie reactions are 
grouped under the following headings : (O Gonoral 
characteristics ; (2) (iroiip characteristics ; (3) .Methods 
of separation, group separations; (4) Recognition of the 
•ef) urate phenols. For the methods employed refercuc^i 
must be made to the original.— T. H. B. 


a-Naphthol ; Detection of , in $-Nnphtbol. Ar/.bcrgcr. 

Bharm. Post., 35, 7.i3 ; through Repertoire do J*harm. 

1903, 15, [4], 168. 

Thihtv egrms. of the naphthol to be tested arc dissolved 
in 3 c.c. of alcohol; 10 t> 15 c.c. of water are added to 
tho solution, which, after standing for 1.''* miiintos and being 
frequently agitated, is filtered. To the filtrate are then 
added 10 or 12 drops of 10 per cent, potassium hydroxide 
solution and 2 or 3 drops of a solution of iodine in 
potassium iodide (potassium iodide 2, iodine I, and water 
60). A violet colour is formed if the naplithoJ contain 
traces of a-iiapluhol. Since a-naphthol is mucli more 
toxic than /3-naphthol, tho prcHcnce of the t’ornifr in 
naphthol intended for medicinal u.se is to bo avoided. 

— J. t). B. 

Organic Acids; Identijication of ^hj their Toltiides. 

II. Scudder. Amer. Chem. J., 190.3, 29, [5], ;>I I 513. 

A MoojFiOATio.v is suggested in tho prejmratiou of the 
toluides of organic acids, for the purpobc of identification. 

1 to 1*2 grins, of p-toluidine, and 0*3 to 0*4 c.c. of con- 
centrated hydrochloric acid, arc heated in a test tube, with 
about 0*4 grin, of the sodium salt of the acid under ex- 
amination. The heating is carried out by resting tho? 
bottom of a tube on a hole, about 1 cm. diameter, in a 
piece of asbestos ; ibis prevents overheating the sides of the 
tube. The tube is hcatel gem ly for about one hour. The 
toluide is best purified by reerystaliisatiun from benzene or 
ligrom (petroleum spirit) : the yield ia said to be very 
good.. 

This method docs not apply to formic acid, in which case 
oxaltoluido is the chief product. —T. F. B. 
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Pilocarpine li ijdrochloride ; Characlerittic Reactiom of 

. H. Ilelch. Pharm. Post, iyu2, 35 , 289 — 

290; Zeits. Unters. Nahr.- u. Genussm,, 1903, 6, 
[9], 414. 

From 0 01 to 0*02 grm. of pilocarpine hydrochloride is 
dissolved in a little water, and after the addition of 1 to 2 c.c, 
of ar acid solution of hydrogen peroxide is treated with 
2 c.c. of benzene and a few drops of a 0*3 per cent, 
solution of potassium bichromate. On shaking the liquid 
and then allowing the layers to separate, the benzene shows 
a clear violet colour, which is blue when larger quantities 
of pilocarpine are used. No other alkaloid gives the same 
coloration, although the benzene is coloured violet by i 
pyridine and dirty violet by quinoline, both colorations I 
fading completely after 20 minutes. Antipyrine, migra- 
ninc, and salipyrlne give a deep - blue coloration. If 
neutralisetl hydrogen peroxide he used, the benzene is 
coloured violet or blue by pilocarpine, pyridine, and sali- 
pyrine, jind the colour appears in the case of antipyrine 
and inigrauiue after the addition of acid. If the coloured 
benzene layer be withdnnvn and shaken with water faintly 
acidified with hydrochloric or sulphuric acid, the aqueous 
extract will give the coloration again on the addition of 
hydrogen peroxide, potas.sium bicliromate, and benzene in 
the case of pyridine, antijjyrine, raigranine, and salipyrine, 
but not when pilocarpine was present. In the case of anti- 
pyrino this aqueous extract can he used for the potassium 
nitrite (green coloration) reaction. — 0. A. M. 

Pilocarpine and Apomorphine ; Notts on the Reactions 

of . A. Wungerin. IMiarm. Zeit., 1902, 47 , 

599; Zeits. IJnters. Nahr.- u. Genussm., 1903, 6, 
[9], 414. 

Hblch’s reaction for the detection of pilocarpine (see 
preceding abstract) is also given by apomorphine, a violet 
coloration of the bezene layer being obtained under the 
same conditions. In the case of apomorphine, however, 
the violet has a more reddish shade, and on shinding, the 
colour becomey more intense. The aqueous layer from the 
pilocarpine test is nearly colourless, whereas in the case of 
apomorphine, it is at first purple-red, changing to brownish 
red and finally to brownish green. The following reaction 
is stated to he characteristic of apomorphine. If a solution 
of 0*01 grm. of the hydrochloride in 1 c.c. of water be 
treated with 4 drops of a 0*3 per cent, solution of potas- 
sium bichromate, and the deep-green liquid be shaken with 
benzene, tlie latter becomes a deep and permanent violet. 
One to 2 c.c. of a 15 to 20 per cent, solution of potassium 
hydroxide can he used instead of water as the solvent 
without infliieiicing the reaction, which, however, is pre- 
vented by the addition of 1 or more c.c. of hydrochloric 
acid. If the benzene he replaced by amyl alcohol, the 
colour obtained is indigo blue instead of violet. — C. A. M. 

Pilocarpine ; IlelclCs Test foi' ; Reactions of Apo~ 

morphine. A. Wangerin. Pharm. Zeit., 1902, 47 , 
739 — 740 j Zeits. Uuters. Nahr.- u. Genussm., 1903, 6, 
[9], 415. 

If 1 c.c. of a 1 per cent, solution of t.pomorphiac hydro- 
chloride he shaken with 1 drops of a 0 3 per cent, solution 
of potassium bichromate for a minute, and subsequently 
with 10 c.c. of acetic ether, the latter assumes a permanent 
violet colour, which changes to green on the addition of 5 
drops of a 1 per cent, solution of stannous chloride, and 
back again to violet on adding potassium bichromate. If 
the acetic ether be replaced by chloroform, the violet 
colour assumed by the latter changes to indigo blue on the 
addition of stannous chloride. If 5 c.c. of amyl alcohol be 
used in place of acetic ether the colour is first indigo blue, 
and then green on the addition of stannous chloride, whilst 
on adding bichromate the green colour becomes yellow or 
brown. A mixture of 5 c.c. of chloroform and 5 c.c. of 
xylene becomes reddish violet, changing to bluish violet 
• with stannous chloride ; whilst a mixture of 5 c.c. of 
chloroform anM c.c. of amyl alcohol becomes blue or 
bluish violet and green on the addition of stannous chloride. 


Apomorphine} Characteristic Reaction of — , A. 

Wangerin. Pharm. Zeit., 1902, 47, 588 ; Zeits. Unters. 

Nahr.- u. Genussm., 1903, 0, [9], 414. 

A SOLUTION containing O’Ogrm. of uranium acetate and 
0*3 grm. of sodium acetate in 100 c.c. gives a red to 
orange-yellow coloration with solutions of morphine, hut 
yields with apomorphiue a brown precipitate whieh be- 
comes darker on standing. On the addition of dilute 
mineral acids, acetic acid, or tartaric acid, this precipitate 
is dissolved to a colourless solution, from which it can be 
reprecipitated ])y the addition of a fixed alkali or ammonia. 
Since toxines and most of the other alkaloids do not react 
with uranium .solution, this reaction can be used for the 
identification of apomc'rphine.— C. A. M. 

Hydrastinine ; A Reaction for . A.Jorissen. Annales 

de CWim. Analyt., 1903, 8, [1]> 127. 

IIydraptinink may he distinguished from most other 
alkaloids by its behaviour towards Nossler’s reagent. A 
few drops of the reagent added to a solution of the hydro- 
chloride of the base, gives a precipitate which blackens 
instantly. Gf the other alkaloids experimented with, only 
morphine and apomorphine occasion a more or less rapid 
precipitation of mercury from the reagent. Picrotoxin also, 
among tho uonbasic bitter principles, has the property of 
reducing Nessleris reagent. — J. O. B. 

ORGA NIC—Q UA N TIT A Tl VE . 

Glycerin in Soap Leys ; Determination of , R. Fanto. 

Zeits. angew. Chem., 1903, 16 , [18], 413 — 414. 

Thk method described by Zeisel and the author (this 
Journal, 1902, 992), can he used for the determination of 
glycerin in soap leys. In the previous eoimnunicatiou it 
was shown that the presence of even considerable quantities 
of certain salts, such as potassium iodide, sodium acetah?, 
and barium acetate, had no influence upon the results, and 
tho author has since made e.xperiments to determine tho 
influence of the substances that occur in soa]) leys. From 
these it appears that only the sulphur and chlorine com- 
pounds need be taken into account, and both can be readily 
removed. 

When an error of a few tenths of a per cent, of glycerin 
is of no importance, the following method is recommended : 
—•20 c.c. of the ley are diluted with two to three times the 
volume of water, and the sulphuric acid precipitated from 
the hot solution with barium acetate. After cooling, tho 
liquid is diluted to a definite volume, c.cr., 100 c.c., and 
filtered or decanted, and 5 c.c. of tho filtrate used for 
the determination of the glycerin. 

When very accurate results are required, 20 c.c. of the 
ley, dilated as above, are treated v^ith a quantity of solid 
silfver sulphate corresponding to the amoum of chlorine 
present, and after being warmed for some minutes on the 
' water bath with constant shaking, the sulphuric acid is 
precipitated with a hot solution of barium acetate. The 
liquid is then filtered (turbi-dity of the first portion being 
of no consequence), and the precipitate washed with hot 
water until free from barium. The filtrate and washings 
are boiled in a flask fixed obliquely until concentrated to 
about 80 C.C., during which process the traces of precipitate 
in the liquid darken. After cooling, the liquid is made up 
to 100 C.C., and the glycerin determined in 5 c.c., corre- 
sponding to I c.c. of the original ley. — C. A. M. 

Tannins ; Compositwnf Molecular Weighty Identification 

ajid Separation of . C. Kbrner. Collegium, 1908, 

2 , [55], 100 — 102. Report of the Annual Conference of 
the International Association of Leather Trades’ Chemists, 
Leeds, Sept. 1902. 

W iTiT the object of establishing chemical constants for the 
various tannins analogous to those employed in the analysis 
cf oils, fats, and waxes, the author has determined the 
elementary composition of several tannic acids, after 
purifying them by treating the aqueous extract with alcohol 
to precipitate “non* tans’* and then fractionally precipitating 
tho alcoholic solution with e4ber. 

The hydrogen percentage is not specially characteristic, 
but the carbon percentage affords a means of differentiation. 
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The fbllowin^if carbon percentages were determined : — 
Quebracho, 63*7; oak wood, 53*1; chestnm-wood, 51*4; 
mimosa, 57 O; valonia, 48*1 ; myrabolans, 45*3; oak- 
bark, 51*3 ; pine-bark, 54*3; mangrove-bark, 56*5. 

Mimosa tannin appears to be a mixture, as the first 
fraction contained only 50 per cent, of carbon, but the 
last 57*6 per cent. 

The author has shown that quebracho tannin is soluble 
in ethyl acetate, and this solvent may be employed to isolate 
it from a mixture. ^Mixtures of quebracho with from I to 
10 parts of oak, pine, and chestnul-tanniu, when shaken out 
with ethyl acetate gave a fraction with a carbon percentage 
of 62—03. 

'J'he molecular weight of the tannins is very high, in 
several cases above 1,0U0 instead of between 300 and 400 
as stated in text-books. The following molecular weights 
were determined : — (Quebracho-tannin, 1,272 ; mimosa- 
tannin, 1,063 ; chestnut-wood-taniiiu, 1,139 ; oak wood- 
tannin, 1,1 18. — H. L. J. 

Glue; Valuation of . K. Kissling. Zeits. angew. 

Cbem., 1*903, 16, [17], 398--400. 

Tiik author refers to a paper by Mdller on the analysis of 
bone gelatin and glue (this .Journal, 1902, 874), in which 
the method recommended is that of precipitation with 
excess of tannin solution, and subsequent determination of 
the uncombined tannin. After calling attention to some 
errors in the paper, the author gives as his opinion that the 
so-called chemical methods, precipitation with tuonin and 
estimation of nitrogen, are insufiicient in forming an opinion 
on a glue, aud describes his apparatus for determining the 
melting point of glue. This consists of a copper water- 
hath, maiutaiued at a temperature of 60'^ C. On thi.s is 
placed a shallow vessel, the bottom of which is lined with 
an asbestos sheet, in which are placed small glass cylinders 
containing the samples of glue, and one containing a 
thermometer; the vessel is covered with a glass plate. 
15 grms. of the samjile with 30 grins, of distilled water are 
left over-night, and then heated with boiling water to 
dissolve the glue, which is poured into the cylinders up to a 
fixed mark. The cylinders are closed with stoppers aud 
placed upright In a vessel with a sieve-bottom, together 
with the theriuoraeter cylinder, which is filled with a 
1:1 solution of the best leather-glue, the whole being kept 
for 1 hour in water at 15' C . The cylinders are then laid 
horizontal)}' on the above-described thermostat, and the 
temperature noted at which the perpendicular surface of 
the jelly begins to beml. The higher the melting point, 
the larger the content of glutiu. 

The value of a glue of course depends on the use to 
which it is to be put. As far as adhesive power is con- 
ccnied, the author has found many common bone-glues as 
good as expensive size. With regard to the strength of 
the jelly, in the author’s experience size is better than bouc- 
gliie, though the latter often reaches a very high value in 
this respect. The smell of a glue is also important, being 
in a way an indication of the tendency of a glue to 
decompose. In this respect size is generally better than 
bone-glue, though there are now in commerce many of the 
latter winch .closely resemble the former in smell. The 
same holds good tor the last important property, namely, 
the content of acid. The amounts of water, ash, and fat 
are regarded as of less importance. On the whole the be.st 
bone-glues are almost as good as medium hide-glues. 
Besides the question of smell, a glue should bo almost 
free from acid, and the strength of the jelly should be high ; 
for adhesive purposes cheap bone-glues are sufiicientl 7 good. 

— W. C, H. 

Yeast, Brewers'* Grains^ Hops, and Starch ; Determination 

of Moisture in . J. F. Hoffmann and J. H. Schulze. 

Woch. f. Bran., 1903, 20, [18], 217 — 218. 

In a previous paper (this Journal, 1902, 1088) a method 
was described for the determination of moisture in grain, 
malt, &c., by distilling it off at a high temperature from a 
mixtore of oils and measuring the volume of the aqueous 
portion of the distillate. Iil the pesent paper details are 
given for the application of tne process to certain materials 
which for various reasons fail to ^ve correct results by the 
eriginal procedure. 


Yeast and Brewers' Grains, — 250 c c. of oil of turpen* 

I tims mixed with 5 c.c. of toluene ar^i vigorously agitated in 
! the distillation flask with 5o grms. of yeast or browers’ 

I grains. The contents of the flask are then heated up to 
! 140® C. in 8 minutes aud maintained at this temperature 
j f<»r 5 minutes. The temperature is then incrensed to 
! 155‘ (^. ill 3 or 4 minutes and the burner is withdrawn. 

When the temperature has falli*n to 140 (■^, the lueasiiring 
: tuht* is taken between both Viands and ro iited to nud fro 
i lor a few times, the level of the miueous layiT is then 
immediately road off and 0*2 c.c. is a<(<led to the volume so 
noted as a correction for the water suspendcul in the oily 
layer. 

Hops . — The aeemrate determination of the moist uro in 
hops in the onlinary manner is a matter of the greati'St, 
dilfieulty. An exposure of several weeks in the vacuum 
desiccator is necessury hefi)ro a constant weight is obtained. 

Kesults corresponding with those found by this tedious 
procedure are ohluiiUMl in Uss than half-an-hour by the 
following method : — 50 grms. of hops arc vigorously shaken 
in the distilling flask with 500 c.c. of oil of turpentine aud 
the contents are lu iited to 135' C. in H minutt**. This 
temperature is maintnined for 5 minutes and then increased 
tol50'('. in 3 minutes; the burner is removed and when 
the temperature has again fallen to 135 (J., the reading is 
taken in the manner deseribed above. 

Starch. — The estimation of moisture in starch by this 
method is complicated by the tendency of the starch to 
scorch and gelatinise, in which condition it does not: part 
with its moisture at all readily. I’crfoctly satisfactory 
results may, however, he obtained as follows 50 grins, of 
starch are trcat<‘d in the distilling vessel with 400 c.c. of oil 
of turpentine ami 10 e.c. of toluene, and heated for 5 minutes 
at .50 * C. The lempmature is thmi raised to l lo’ C). in 
5 minutes, maintained at Dnit for 5 minutes, then raised in 
4 or 5 minutes t) 155 (k The burner is removed aud the 
reading is taken when the temperature has fallen to 140^^ C. 

All tlicsi-i deti'rminatioiis require considerable practice 
and rigid observance of the tmuperatures directed and the 
general precautions previously noted. — J. F. H. 

Hitroycn in Proteid Bodies ; Determining . T. 11. 

().sborne and F. Harris. J. Aiuer. Chem. Soc., 1903, 25, 
[4], 323—303. 

Tiik following method was adopted for deferniining the 
various forms of nitrogen as present in proteids obtained 




‘5 

2 

e 

o _. 1 

M ^ 

•Si 1 

1 

S £• 1 


Proteid. 

Source. 

£ 

tj d 

CQ 

• ^ 

y-i 

H 

TiJtid. 

Globulin 

Wheat 

iVl 


9 -82 

0*‘2S 

1M*39 



(^jcounul ... 

r.'ii; 

(POO 

10*92 

0*lt 

18* IS 

K dost in 

Stjuaslt HceU . 

(••js 

5*07 

ll’Ol 

0*2! 

1K*.^)I 

Hemp m«'(m1. . 

I'MK 

5*01 

1()’7H 

0*12 

1M*01. 

Excelsin 

Jlni/.d nut . . 

f 4H 

.'5-70 

10*97 

0*17 

IS '30 

G<»rvlin 

llll/.el Tint . . . 

‘2 '20 


10*70 

0*10 

lO'OO 

Globulin 

('oll(»n heed . 

l'P2 

.V71 

iroi 


IH'Ol. 


Castor b(^«n . 

r!M! 

.'5 -04 

11*00 

0*12 

IS* 75 


1 ’TH 

r.'ii 

ii*.^.t 

0 * l .") 

IH'84 

(kmKlutin. . . . 

Lupine 

2- (5.5 

rpi.'i 

10*30 

0*11. 

1H*21 

Leguutiu 

Pen, lentil, 
iR^au, vetch 

lUiP 

5-is 

10*93 

0*17 

17*97 

Globulin 

Pliix s ed . . . 

2 -00 

4*77 

11*47 

0*22 

1.8*4S 

Vicilin 

PCH, lentil, 
liorso beau. 

1*7« 1 

4-75 

10*37 

0*21 

17*11 

Nucleovitolliu 

Egg yolk 


4' (»•> 

10*10 

0-X2 

10*28 

ViKuin 

Cow pea 

1 i-m 

4 ’28 

IU*M| 

O'X.I 

17*25 

Globuliiu .... 

Sunflower. . . 

i 2-57 

■P27 

11 -.72 

V2fc 

18*68 

Couaflmmin . 

Kgg-wbite . . 

1 l'2l 

■pk; 

! 10*49 

0*20 

10*11 

Amandin .... 

Alii.ond 

; IPO.O 

PlTi 

■ *il*.*'*5 

0*17 

19*00 

Phaseolin .... 

Kidney bean, 
ad/uki bean. 

i r7t 

j 3*07 

lOlM 

0*29 

10* *20 

Glycinin .... 

Soy bean .... 
l*ea, leiiti', 
horse beau, 
ad'/.iiki bean. 

i 2'11 

’ 3-95 

11*27 

0*1*2 

17*45 

LeKumelin . . . 

; I’Ot 

i 

i 

10*90 

0*38 

10*09 

I^eucosin 

Wheat 

1*1(1 

i 3 *.'■><) 

11*83 

0*^3 

10*93 

Casein 

(.’.jw’h tnilk. . 

rni 

3*49 

10*31 

0*21 

13 *02 

Ovalbumin. . . 

Egg-white .. 

i*;m 

3 *.30 

10*58 

0*29 

15*01 

Glutenin 

gluten 


1 2 -05 

11*95 

0*19 

17'# 

Gliadin 

W heat, rye. . 

4-20 

0*9H 

12*41 

0*14 

17*66 

Hordein 

Barley 

4*01 

0*77 P2’04 

0*23 

17*21 

Zein 

Maize 

2*97 

1 0-40 

j 1*2*61 

0'1« 

16*13 



[Ha; SO,1IIOS. 


6C6 JOUENAL OV THE SOOIBTT OF CHEMICAL INDDSllfr/ 


from different soorcei. 1 grm. of the proteid waa boiled 
with 20 per cent, hydrochloric acid until the solution no 
longer gave the biuret reaction, usually from 7—10 hours. 
It was then evaporated to a bulk of 2 — 3 c.c., transferred 
to a flask, magnesia cream was added, and the ammonia 
distilled olT and determined. The solution remaining in the 
flask was filtered, the residue washed and the nitrogen 
determined in it by Kjeldahl’s method. The filtrate was 
next concentrated to a volume of lOO c.c., cooled to 20® C., 
f) grms. of sulphuric acid were added, and then 30 c.c. of a 
solution containing 20 grms. of phosphotungstic acid and 
5 gnus, of sulphuric acid per 100 c.c. After 24 hours the 
precipitate was filtered eff, washed with the latter solution and 
the nitrogen dctcrmine«l in the precipitate. The remaining 
nitrogen, principally in the form of monainino acids, was 
found by difference. The accompanying table shows the 
average percentages of nitrogen that were yielded by the 
different groups in various proteid bodies. Tn the table the 
w'ide range in the amounts of basic nitrogen obtained 
from the diffenmt ]iroteids will bo noticed, and also the fact 
that supposedly the same proteid gives different results 
according to the .^ourcc from which it is obtained. 

— w. r. s. 


Narcotine and (Codeine; Determination of in Opium. 

1*. van <ler Wielin. Pharm. VVeckblad., 1902, [10], 
through riiarm.-Ztit., 1903, 48 , [‘*^fi],-67. 

Determination of Narcotine. — 3 grms. of powdered opium 
are shaken up for a few minutes with 90 c.c. of ether ; 

5 c.c. of 10 per cent, sodium hydroxide solution are added, 
and the mixture is allowed to stand for three hours, with 
frequent agitation. ;i grms. of calcium chloride are then 
added, aiul the whole again allowed to stand for 21 hours. 
75 c.c. of the clear ethereal layer (-= 2‘,') grms. of opium) 
tiro then removed, 6o c.c. of the solvent distilkul off, and 
the residue transferred to a separator, the distilling flask 
being M ashed out with 4 c.c. of Mater and 1 c.c. ot dilute j 
hydrochloric acid, to dissolve any crystals M'hich may have j 
separated from the (‘thereal solution. This acid M'ashing is 
used to sliake out the ether. The acid aqueous layer is 
separated, the fl.isU again rinsed out with :> c.c. of 2-5 per 
cent, hvdrocldoric acid aiul the ether shfikon otd with the 
same, and tlie shalwing out repeated with a fresh ])orti(m of 
dilute acid, until tho acid extract gives no precipitate with 
Mayer’s reagent. Tlie hulked uci<l solutions are now 
filtered, made alkaline with sodium hydroxide solution, and 
shaken out with 25 c.e. of ether. Tlie ethereal layer is 
separated, run into a flask containing .5 grms. of calcium 
chloride, Miih which it is shaken up for 10 minutes, and 
then tiltercMl off. The Alter, the calcium chloride, and the 
alkaline licpiid are again Mashed with successive U) c.c.’s of 
ether until 1 c.e. of the eihereal washing leaves no residue, 
on evaporation of the ether, which gives a precipitate with 
Mayer's reagent. 'The bulked ethereal extracts are distilled 
and the residue dissolved by M\aiming with 4 grms. of 
90 per cent, alcohol. The alcoholic solution is alloMcd to 
stand for 24 hours, the crystals which have formed by this 
time are collected on a tared filcer, Mashed M'ith 5 c.c. of 
alcohol, dried at U)n° C., and Meighed as iiarcotine. 

Determination of Codeine.— Codeine is determined in the 
alcoholic mother liquor and Meshings of the narcotine 
crystals in the above process. 10 c.c. of water are added 
thereto, the mixture evaporated to 10 c.c., and the turbid 
solution thus obtained alloMcd to stand for 24 hours, when 
a resinoid mass is deposited. The liquid is filtered, the 
insoluble r(‘siduc and the filter are washed Muth water. To 
the bulked aqueous filtrate and washings, 5 c.c. of N/lOO 
acid solution are added, and 3 drops of hmmatoxylliii 
indicator. The excess of acid is then titrated back with 
N/lOO alkali, and the amount of codeine combined Mith 
the acid calculated from the molecular weight 317 
(- CisHjiKOa + IlsO). 

The following results were obtained. Tmo specimens of 
Asia Minor opium gave 14*1 and 10*1 per cent, of 
%iorphine ; 5 • 84 and 2 • 82 per cent, of narcotine ; I • 08 and 
1-29 per cent. #1 codeine. A sample of Per.sian opium 
contained 12-4 per cent, of morphiuoj 8*37 per cent, ot 
narootine, and 1 * 51 per cent, of codeine.— J. 


Eugenol ; Determination of , Schimmers Report, 

April 1903. 

Vkhley and BoMug’s method (this Journal, 1901, 1250) 
is stated to be unreliable ; Umney’s method (with 5 per cent, 
of caustic potash) gives accurate results with eugenol, but 
in the case of natural clove oils it is thought probable that 
other bodies are abi=orbed. In the folloMMOg table, results 
obtained by the tM'o methods are compared : — 


TJranpy’s ' Vorky Biid 

Method. ' li<)ls>ing s Method. 


Per Cent. Per 
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SO'O I (53*5 
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—A. 18. 

Frexcii Patent. 

Butter ; Process and Apparatus for the Determination of 

Water tn . M. V'ogtberr. P'r. Pat. 324,745, Sopt. 20, 

1902. 

Ten grms. of the butter are mixed in a graduated tube with 
27 c.c. of sulphuric acid (sp. gr. 1*83.5), containing 4 per 
cent, of amyl alcohol. The tube has a bulb at its lower end 
and also one at the top, provided with a neck. 3’he nock 
is closed by a hollow stopper, the latter being of such 
capacity that it will exactly hold the 10 grms.' of butter 
taken. Alter warming the tube and its contents to 90® C., 
the fatty and acid layers are read off when cold. 

~W. P. S. 

XXIV.-SCIENTIPIC & TECHNICAL NOTES, 

Potassium and Sodium JDjdroxide Solutions ; Depen- 
dence of the Reacting Power of , on the Content of 

Water. \V. Vaubcl. Zeits. angew. Cbcm., 1903, 10, 
[17], 389 — 391. 

Tiik author has studied the hehaviimr of potassium man- 
gairnle and permanganate towards alkalis. Potassium 
maugaiiate, prepared by heating the permanganate, is 
not stable in aqueous solution, unless some sodium or 
potassium hydroxide solution has been added tr) the water, 
nefore any change of mangaiiato to permanganate has 
occurred. The permanence of the potassium manganate 
molecule depends on a definite minimum concentration of 
the alkali, M'bich in the case of sodium hydroxide O’l per 
cent., and of potassium hyciro,\i<Ic, 0*04 per cent. In 
presence of sodium carbonatt', even up to 17 per cent., the 
lonnation of permanganate takes place, and sodium clilorido 
solution up to 25 per cent, does not retard the change, while 
a saturated solution of calcium hyilroxide does, and barium 
hydroxide precipitates a green barium salt. 

I'otassium permanganate is permanent in aqueous 
solution, even in the presence of 27*8 percent, of scKlium 
liydroxide ; in presence of larger amounts, however, a 
green colour appears, owing to the formation of poias.sium 
manganate. These changes consequently depend on the 
concentration of the alkali solutions. 

The absorption of oxygen by pyrcgallol and similar 
bodies in alkaline solution, tuniishes another example of the 
I influence of concentration. The poM'er i.s shown hy the 
phenols, in which the hydroxyl groups are in the ortho- 
[ and piira-posiiions, but not in the meta-position, with the 
exception of phlorogluciuol. According to V/cyl and 
Zeitler, 0*25 grm. of pyrogallol in 10 c.c. of potassium 
hydroxide solution of sp. gr. 1 *050 retains almost all oxygen 
drawn through it, but when the sp. gr. of the potassium 
hydroxide solution is lower or higher, less oxygen is absorbed, 
and siuiilurly with sodium hydroxide. 

Experiments Mere made Vlith catechol (pyrocatechol), 
quinoi (hydroquinone), pyrogallol, and gallic acid. ^ The 
i influence of the concentration of the sodium hydroxide ii 
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least with pjrooatechol. The greatest absorption by hydro- 
quinone is with a 4*5 per cent, solution of sodium 
hydroxide, and by pyrogallol with a concentration of 0*5 
to 2*25 per cent. With gallic acid the greatest absorption 
in with a 4*5 per cent, solution of sodium hydroxide, and 
falls with 2 per cent., but again increases with 1 per cent, 
sodium hydroxide solution. Quinol acts as the beat absorb- 
ing reagent. The author concludes that the reacting powt‘r 
of sodium hydroxide solution is very dependent on the 
concentration, and that the formation of hydrates or 
complexes plays an important part in the reactions. 

-^W. C, H. 

Radio-active Lead aa a Primary Active Substance. K. A. 
Hofmann and V. Wdlfl. Her.. 1903, 38 , [b], 1040 - 
1047. 

In continuation of a previous paper (this Journal, 1902, 
726), the authors describe a proeess by which the prepara- 
tions of radio-active lead chloride, previously enriched in 
the active principle, may be purified and freed from ordinary 
inactive lead by repeated treatments with a mixture of dilute 
hydrochloric and sulphuric acids, with the addition of 
alcohol up to about 80 per cent. The residues are nearly 
inactive, whilst, from the filtrates, arainonium sulphide 
precipitates a most powerfully jvetive suli)hide, wiiich is 
decomposed into the chloride by dilute hydrochloric acid. 
The properties of various salts of the radio- active lead are 
described. These jsalts contain a suhstanee, the activity of 
which is certainly of a priraar}' nature aud not induced. 
The o-activity is temporarily weakened by certain treat- 
ments, whilst the d-activity is unchanged. Solutions of 
these salts induce powerful a- and ^-activity in other metals 
with which they are brought into contact, notably in palla- 
dium ; tlie activity induce<l in bismuth is comparatively 
slight. This induced activity may be imparted either by 
mixing solutions of radio-active lead chloride with those of 
salts of the metals or by immersing bright pieces of metal 
in the active solutions, in which case no deposit occurs on 
the surface of the metal. — J. h\ 11. 

Stilhcnc from VhenylnUrimctUanc. W. Wif.lieenus and 
A. Kndres Iter., 1903, 36 , [<’•]> IHJl— 

KniYn nitrate condenses with benzyl cyanide in an 
alcoholic solution of sodium ethylate, >\ith tfie production 
of the sodium compouml of phenylniiroacetonitrile, 
CI,iH 5 .C(CN) : NO.OXa. This compound, wheu boileil 
with caustic soda, yields phenyluitromethaiie. When 
phenylnitromcthane is heated wjth the calculated quantity 
of a lo i)er cent, solution of caustic soda at 1 GO ’ stilbene is 
produced wiih a yield of 85 — 9.5 per cent, of the theoretical 
quantity. 

This synthe^iis of stilheuc can also be effected by heating 
the sodium compound of plienyluitroacetoiiitrile with it 
10 per cent solution of caustic soda at 180 --200° C. for 
8 — 10 hours according to the equation — 

2Cfiir,.C(CN):NO.ONa + 4NaOH + 2ll.d> -= 

CoHj.CHiCH.CflHi -f 2 Na 2 C 03 t- 2 NII 3 -f LXaNOj. 

— J. F. B. 

Colloidal Solutions of Gold^ Platinum^ and Silver ; Use 
of Polyhydric Phenols, Phenolic Acids, Aldehyde*, and 

Phenolic Aldehydes in the Preparation of . L. 

Garbowski. Ber., 1903, 30 » [G], 12 U'— 1220 . 

.SoLiTTiONS of salts of gold, platinum, and silver exhibit 
differences in their behaviour towards the above organic 
compounds. Gold chloride and platiuic chlonde readily 
form coloured colloidal solutions in concentrations of 
1/10000 N., silver nitrate reacts slowly, and only in 
more concentrated solutions. The reaction is accelerated 
by heating. The reducing powers of the phenols are 
proportional to the number of hydroxyl groups present, 
and depend on their relative positions. A carboxyl group 
weakens the reducing power. 

The experiments were carried out os follows : — N/lOO and 
H'/IOOO solutions of the reagents were added in the cold to 
50 cc. of N/lOOO and N/10i)00 solutions of gold chloride, 
platinic chloride, and silver nitrate, in quantiiies of a few 
drops at a time. The quantities required to produce the 
eame depth of colour were taken to represent the relative 


reducing powers. Resorcinol, catechol (pyroeatechin), 
hydroquinoue (quinol), pyrogallol, and phloroglucinol pro- 
duced equal effects on solutions of gold chloride j towards 
platinic chloride slight differences were noted, and these 
became very marked in the case of silver nitrate; resorpluol 
having no action, and pyrogallol and phloroglucinol pro- 
ducing the greatest effects on silver nitrate solutions. 

The reducing powers of gallic acid, tannic acid, protp* 
catechuic acid, salicylic acid, and (piinic acid follodr thp 
order given ; acetaldehyde, propylaldehydi*, valcraldehyde, 
and vanillin only act on gold chloride. Bcn/.aldohydo has 
no action ; whilst salieylaldehydo produces colloidal solutions 
with gold, phiiiuum, and silver.- -L. F. G. 

Alcohols / Catalytic Decomposition of , by finely 

divided Metals. B. Sabatier and J. B. Sendt*rens. 
Comptes rend., 1908, 130 , [17], 983-980. 

An extension of the authors* former work. (See this 
Journal, 1903, 577 .) 

Allyl AlcohoL — (>>pper (ISO’ — 800° C.) forms propionic 
aldehyde (vie Id up 10 50 per cent.) along with a Httlo 
hydrogen ui:d acrylic aldehyde, probably by thd two 
successive reactions — - 

01 G;('U.ClIo()U - ll..> + (’ir.,:(;il.GH() and 
GllaiCll.CHG H- 112 « Clis.CiL.l'HO. 

Benzyl Alcohol.— Vaytpiit at 300 ’ C. induces dis.sociation, 
almost quantitative, into hen/.aldchyde and hydrogen. At 
380° 0., besides this reaction, thiTo occur 

(1) GfiUs.CHaOir - C,.lIo + CO + IL, and 
(2) 2(C«II,.C:H2()H) C,II,.CI1., f (V.llo H COj -f H 3 . 

Out of 18 molecule.s, 13 yield bimzaldebvde mid hydrogen, 
two are decomposed according to (’ ), tlir e aecordiug to ( 2 ). 
Nickel favours these subsidiary dceompo.-.iiionR more than 
copper. 

Secondary Alcohols. — These yie.ld liydrogen and the 
correspondmg ketones ; ihe ketones being more stable than 
the aldehydes, subsidiary reactions occur less readily than 
with the primary alcohols. With copper, tlui 8 -, 4 -, and 
H-carhon members give almost (juantitativc ileeoir.positions 
between 150°nnd3(M)’ ( ’. With nickel, subsidiary reactions, 
yielding carbon monoxiilc, inetbanc, ami its liigher horao- 
logues, occur imue riMidily. Cobalt is intcnnc liate in effect 
heivveen nieliO aud copper, while platinum bl.icli behaves 
almost like copper. 

'Perhary AlcohoL'i. — Copper readily di.-ssociates these 
into water and alKyJcne.s ; nickel reacts similtirly, but the 
action easily go(*s farther, the ulkylenes dlssoeiutiug into 
carbon and parallins. — . 1 . 'f. 1 >. 

Ethyl Alcohol} Decomj/osition of , in presence of 

various ('atalyaer*. W. Ipatiew. J, prakt. Chem., 
1908, 07 , [ 8 — 9J, 420—422. 

EnuKNri.j.i) (this Journal, 1908, 822) makes no reference 
to the author’s experiments (this Journal, 1901, 1200 ; 
1902, 567). The latter states that he has fimiid that the 
decomposition of alcohols uaiy tako place iu two ways, 
either with the formation of aldehyde or with the forma- 
tion of ethylene, Gjllg. OH *»C 3 H 4 -e JIjO. When the alde- 
hydie decomposition (catalyse!, zinc and iron) proceeds 
at a high temperature, the aldehyde undergoes further 
deeompopilion into carbon monoxide ami dioxide. The 
ethylene decomposiiion (catalyser, graphite), lor which in 
recent experiments ignited clay has liecii used, shows the 
possibility of preparing large quantifies of ediylcne hydro-* 
carbons from alcohols. The most recent experiments with 
powdered aluminium have shown that on passing the ethyl 
alcohol through a red-hot >.'lass tube containing the 
powder, a reaction of a sptcial kind occurs, a dietbylene 
hydrocarbon (di vinyl), CHj-.ClI .CHrCHs, being formed 
in addition to the aldehyde and ethylene. I’lie temperataro 
has considerable ioflueiice on the composition of the pro-- 
ducts of the reaction. Further experiments have showtT 
that steam is not decomposed by aluminium powder 
620 ° — 700 ° C., but that at that temperature ethylene li 
decomposed, with the formation of a hydrocarbon, cafbOQ^^ 
and methane.— C. A. M* 
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Periodides ; Notes on ■. D. Stroemholm. J. prakt. 

Chera., 1908, 07 , [8—9], 345—366. 

In tbe author’s experiments on the formation of periodides 
of substituted ammonium compounds, the only ones met 
with were those whith for each iodine atom of the simple 
iodide contained an even number of periodide iodine atoms. 
Of the eight bases examined, one had a pcnta-iodide as 
its highest periodide, one (? two) a hepta-iodide, and six 
(? five) an eunea-iodide. Of the ennea-iodides, three yielded 
on decomposition the complete series of iodides down to 
tri-iodides, whilst three broke down immediately into penta- 
iodides, which then passed into tridodides. 'Jlie highest 
types of compounds, such as those obtained in the case of 
double salts of mercuric chloride (this Journal, 1902, 1561), 
were not met with, and in the author’s opinion enneadodides 
represent the highest possible type of iodides. In the case 
of divalent bases the ennea-iodides were of the type 
and the author concluded that in all the salts the iodide 
was in the negative radicle. In the case of enneadodides, 
unlike the highest type of mercuric chloride double salts, 
tbe tension rises when methyl is replaced by ethyl, but 
this does not appear to be the case with hepta-iodidcs. 
Substitution of phenyl for methyl also raises the tension. 
As regards colour, periodides can be classified into those 
of brownish-violet and those of greenish tones. Tri-iodides 
are invariably brown or brownish-violet, but, whereas 
Gouther found pentn-iodides to be invariably green, the 
author has obtained a brownish-violet one of a divalent 
base. Of the hepta-iodides (C 2 H 5 ) 4 Nl 7 is violet, but others 
have a blackish tone. Enn(‘a-iodide8 appear to be green, as 
was also asserted by Geuther. Speaking generally, when 
a base feu’ras periodides of different classes, the green 
periodides belong to a higher class than ihe brownish- 
violet compounds. The green periodides are transformed 
into the violet-brown iodides merely by the loss of iodine, 
and vice versa. When a base forms a violet periodide 
of a high type it appears to form no cnnea-iodidc. 

— C. A. M. 


Terpene Series ; Heduction in the . F. W. Semralcr. 

■Rer., 1903, 36, [6J. 1033--1040. 

Metallic sodium iu presence of ethyl or amyl alcohol is 
an excellent agent for the reduction of terpene compounds 
without inducing isomerisation. The unsaturated hydro- 
carbons of the terpene series which contain only one 
double bond, are not reduced by this reagent, reduction 
apparently only occurs when two double bonds are present, 
attached to two neighbouring carbon atoms. Tropenyl or 
allyl benzenoid derivatives are reduced, with the production 
of propyl side chains, isosafrol yielding normal propyl 
safrol. Limonene and terpinolene do not fulfil the 
necessary CDnditions and are not reduced. Phellandrene 
does not react with sodium and ethyl alcohol, but is 
reduced in presence of amyl alcohol, yielding a hydro- 
carbon, Ciolljs, dihydro-phellandrme^ which is oxidised by 
permanganate to acetic acid and ^-isopropyl -glutaric acid. 
Although limonene is not reduced directly, its hydrochloride 
reacts with sodium and alcohol, and, if the temperature of 
the reaction be not allowed to exceed 10*^ C., the chlorine is 
replaced by hydrogen, >\ilh the production of dihydro- 
limonene, CioHjg, which yields on oxidation the same 
products as dihydro-phellaudrenc. This substitution of 
halogen by hydrogen, by the action of soilium and alcohol 
at a low temperature, is a general reaction, both with 
the hydrochlorides of unsaturated hydrocarbons and with 
the halogen substitution products of terpene alcohols, 
aldehydes, and ketones, whereby the corresponding hydro- 
carbons may bo obtained. In this way, tanacetyl chloride 
obtained by the action of phosphorus pentachloride on 
tanacetyl [thujyl] alcohol, yields dihydro-tanacetene, 

CjQlIjg. 

5es5'«i7crpenes.— Caryophyllene does not react with 
sodium and alcohol, but caryophyllene hydrate (more 
correctly isocaryopbyllene hydrate), the alcohol obtained 
from it with isomerisation, when heated in a closed vessel 
with zinc dust, is reduced, with the production of a 
saturated hydroc^on, dihydro-isocaryophyllcne. 

The same hydroclIltDon is obtained from the chloride of 
isocaryophyllene hydrate by the action of sodium and 
alcohol in the cold. — J. F. B. 


Anaerobic Assimilation [“ StoffwecHsel ”] of the Higher 

Plant, and its Relation to Alcoholic Fermentation, 

J. Btoklasu, J. J51inek, and £. Vitek. Beitr. z. chem. 

Phvsiol. u. Pathol., 3 , 460—509. Chem. Ceutr., 1903, 

[14], 847. 

The authors find that the anaerobic respiration of the sugar 
beet under aseptic conditions is a process which bears a 
great similarity^ to the respiration of yeast cells. In both 
cases, the same products are formed, uiz., carbon dioxide 
and alcohol, and by the fiction of the enzyme on sugar 
solutions, the two substances are formed in the typical 
proportions ; the fermenting power of the beet enzyme is, 
hoAvever, considerably smaller. After tbe completion of the 
period of anaerobic respiration, an expressed juice can be 
obtained from sugar beets, by the application of a pressure 
of 100 — 400 atmospheres, which possesses all the properiies 
of Buchner’s zymase. It ferments d-glucose better than it 
docs d-fruetose, yet invert sugar which has been subjected 
for a time to its aetitm, docs not consist wholly or mainly 
of fructose. 

An invertase wliich hydrolyses sugar in 16 — 48 hours, is- 
presiiit in the expressed juice obtained from beets at a 
pressure of from 50 to 350 atmospheres; it is precipitated 
by alcohol. The authors have found similar enzymes in 
parts of various plants and iu fruits. — A. S. 

The Tkchnolexicon. 

Circular from Verein Veutscher IngenieurCf May 1903. 

In the beginning of 1901 the Society of German Engineers 
(Verein Deutscher Ingcnieure) began the compilation of 
an universal technical dictionary iu the three Iiuiguuges 
English, German, and French. 

Up to now (May 1903) there are 341 societies (42 in 
English, 272 in Gcrmttn, and 27 in French speaking 
countries) co-operating in the work. 

Assistance has so far been promised — and partly already 
rendered — by 2,185 industrial establishments and individual 
collaborators. 

Noiebooks (each with three indexes, A— Z) have been 
provided, and will be called in by the cditor-iu-chief in the 
course of 1901. 

As the contributions will not be called in before 1904, all 
who wish to help in the compilation of the ’recbuolexicon 
have still time and opportunity to assist in the preparation 
of their specialities. Contributions from all technical 
branches (including handicrafts) are welcome, and it 
obvious that small contributions from a host of various 
collaborators will be more useful than large ones compiled 
by a few men, who naturally cannot cover so many 
specialities. Attention is to bo drawn to the fact that 
contributions in only one language are also most acceptable,, 
though of course those in two or three languages are the 
most valuable, as also polyglot business catalogues and 
other technical publications, belayed contributions, if they 
arrive before the end of 1906, when printing begins, can 
still be utilised. 

The Kditor-in-ebief will bo pleased to give any informa- 
tion required. Addre.ss : Technolexicon, Dr. Hubert Jansen, 
Berlin (N.W. 7), Dorothcenstr. 49. 

Prize for a Dust-abuksting Respirator. 

The Council of the Society of Arts are prepared to award, 
under the terms of the Benjamin Shaw Trust, a prize of a. 
gold medal, or 20/., for the best dust-arresting respirator for 
use in dusty processes and in dangerous trades. 

The apparatus will be required to fulfil the following 
conditions : — 

(1) It must be light and simple in construction : 

(2) It should be inexpensive, so as to admit of frequent 

renewal of the filtering medium or of the respi- 
rator as a whole ; or, alternatively, it should be of 
such construction that it can be readily cleaned ; 

(3) It should allow no air to enter by the nostrils or 

mouth except through the filtering medium : 

(4) It should not permit expired air to be rebreathed : 
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(5) The filterin|( medium, though it should be eflfective 

iu arresting dust particles, should not offer such 
resistance as to impede respiration when worn for 
some hours under the actual conditions of work ; 

(6) It is desirable that it should be as little unsightly as 

possible. 

It should be noted that the prize is offered for a respirator 
intended merely to arrest dust, and not for a chemical 
respirator designed to arrest poisonous futnes. 1 he appli- 
cations of such chemical resfurators are more limited, and 
there are special refjuireznents counected with them. Pho 
Council have, therefore, preferred to limit^ the range of their 
present offer to the simpler and more important cases of 
dust, either dust of all kinds or of some special character, 
e.ff., iron or steel. 

Inventors intending to compete should send in specimens 
of their inventions not later than Slst December 1903, to 
the Secretary of the Society of Arts, John Street, Adelphi, 
London, W.C. Such specimens must be accompanied by 
full descriptionst, and, in cases in which the apparatus has 
been put into actual use, the experience of such use should 
be given. 

Competitors intending to patent their inventions should 
be careful to obtain protection, as the Council of the 
Society cannot undertake any responsibility as regards the 
secrecy of the whole, or of any part of an invention 
submitted to them. 

The prize will bo awarded on the report of judges 
apppoiiited by the Council. 

The competition is not limited to British subjects. 

The Council reserve to themselves the right of with- 
holding the prize, of extending the time for seiuiiug in, or 
of awarding a smaller prize or smaller prizes. 

HkNUY TjtIJKMAN \VO()I>, 

April 1903. Secretary. 

La CoMruKSHrniLiiK oks Gaz 11k kls. Par L. Dkoomue, 

1>. Sc. C. Naud, 3, rue liacine, Paris. 1903. 

Price 2 frs. 

This little work forms one of the Scientia series. It is 
an 8vo volume, containing 99 pages of subject-matter, and 
is illustrated with 1,'i engravings. The subject is treated in 
eight chai)ters, devoted to the following tnemes; — I. Ma- 
riotte’s Law. II, Comjiressibility of Gas under High 
Pressures. HI. Under Low IVessures. 1V\ Influence of 
Temperature on the Cornpre.«sihility of Gases. V. The 
Critical Boint. V'^I. Characl eristic Function. VII. The 
Corresponding States. Vlll. Compressibility of Gaseous 
Mixtures. 

Tub Klement.s of Klkctiio-Ciiemistuy treated Experi- 
mentally. By Dr. Boueut Lupke. Second English 

Edition, revised and augmented from the Fourth German 

Edition by M. M. Pattison Mujk, M. A. H. Grevel and 

Co., 33, King Street, Covent Garden, London, W.C. 

19U3. Price 7jt. 6d. 

8vo volume, containing prefaces, table of contents, and 250 
pages of subject-matter, illustrated by 66 wood engravings, 
and alphabetical index. The work is divided into three 
parts; — I. Kecknt Theories of Electrolysis, (i) Pheno- 
mena of Electrolysis, (ii) Faraday’s Law. (hi) HittorPs 
Transport Numbers, (iv) Kohlrausch’s liaw. (v) Dis- 
sociation Theory of Arrhenius. II. Theory op Solutions 
OP Van’t Hoff, (i) Osmotic Pressure, (ii) Vapour 
Pressures of Solutions, (iii) Boiling Points and Freezing 
Points of Solutions, (iv) Summary, (v) Aqueous Solu- 
tions of Electrolytes. III. Osmotic Theory op the 
Current op Galvanic Cells, (i) Liquid Cells, (ii) Con- 
centration Cells, (iii) Daniell Cells, (iv) Keduction Cells 
and Oxidation Cells, (v) The Solution Pressures of the 
Metals. (vi) Intensity of Fixation and Polarisation, 
(vii) Irreversible Cells, (viil) Accumulators, (ix) The 
Energetici of Galvanic Elements. 


A Text-Book of Okoanic Chbmistrt. By Dr. A. F. 
^ IloLLEMAN, Prof. Ofd. in the University of Groningen, 
Netherlands. Tmnslated from the Second Dutch’ Edition 
by A. Jamieson Walkkk, Ph.D., assisted by Owen K. 
Mott, Ph.l)., with the co-opiTation of the author. John 
Wiley and Sons, Now York, U.S.A. Chapman and Hall, 
Ltd., Loudon. 1903. Brice 2.60 dols. or lOs. 6d, 

8vo volume, containing .528 pages of subject* raattoP, 73 
illuRtratioQs, aud an alphabetical index. The Hubjeot- 
matter is subdiviiled into three portions : — 

The Introi>uct 1 ()N (pages I — 28), with Dtwelopment of 
Organic Chemistry. Qualitative »ud Quantitative Analysis. 
Deierniiiiation of Molecular Weight. Valency, and Labora- 
tory Methods. 

BartI. Tiik Fati y Compounds (pages 29 — 258), and 
Baht 111. The Auomatic Compounds and Sur.stancks 
related to thk.m (pages 259 — 419). 

Benzoltahellen. Darstellungsmethoden nnd Kigen- 
schaften der einfacht ren, technisch wichtigen Bonzol- 
derivale, aus der Literatur ziisammengestellt. Von Dr. 
Carl Schwalhe, Brivutdoeent an der tech. Hochschule 
zu Darmstadt. N’erbig von (iebrilder Horntriiger, 11,. 
Dessauerstrasse 29, Berlin, S.VV. 1903. I’ricu M. 15. 

Quarto volume, containing preface, table of eoutents, list 
of abbreviations, and 2(iL pages of subject-matter, followed 
by an alphabitical index. The following subjects are 
treated of in the tabulated scheme, wlierein the names of 
discoverers, with references, are given in the margin : — 
I. Sulphonie Acids. II. Halogen Derivatives. HI. Nitro 
Derivatives. ' IV. Monamines. V. Sulphonie Acids of 
Monamines. VI. Cbloro- aud Nitro-substitution Broducts 
of the Monamines. Vll. Diamines. VIII. Bhenols. IX. 
Bhenol Sulphonie Acids. X. Homologous Bhenols. XL 
Alcohols. XII. Ablehydes, XIII. Aldebv<le Sulphonie 
Acids. TvlV. Monocurboxylic Acids. XV. Homologous 
Moiiocarboxylic Acid.‘L XVJ. Dicarhoxylic Acids. 

Die Constitution des Kamjuikrs und seiner wich- 
TKiSTKN Dkrivatk. Die theoretischen Ergebnisso der 
Kampherforschung, Monographisch dargestellt. V’on 
OssiAN Asohan. Friedrich Vieweg und Sohii, Braun- 
schweig, Germany, 1903. Brice M. 3.50. 

8vo volume, containing preface, table of contents, 114 pages 
of subject-matter, and the alphabetical index. The subject- 
matter is classified as follows : — I. Introduction. II. 
Itcview of the Camphor Fonnulai. III. Available, Ucsults 
of Research in Deiermining the Constitution of Camphor. 
IV. (Critique on the Camphor Formulae. V. Further Pro- 
ducts derived by the Rupture of the Camphor Molecule. 
VI. Constitution of Cariiphcne and Bornylene. 

Imperial Institute Bulletin No. 1. Price Irf. Eyro 
and Spottiswoode, East Harding Street, E.C. 

The first of the periodical “Bulletins” be be issued os 
Suj)pleineiits to the Hoard of Trade Journal^ eontaining 
information as to the work carried on in the Imperial 
Institute, at South Keusington, and reports prepared by the 
Scientitic and Technieal Department of the Institute, is 
published with the issue of the Board of Trade Journal 
lor May 21, 1903. 

Annual Statement of the Trade op the United 
Kingdom with Fokkion Countries and British 
Possessions, 1902. Vol. I. [Cd. 1,.588.] Price 6a. llil. 

This is the first volume of the Annual Statement of the 
Trade of the United Kingdom for the year 1902, and 
contains detailed statistics of the imports and exports of 
the principal articles of trade, distinguishing the countries 
whence imported, and to which sent, during each of the 
five years 1898 to 1902. Certain alterations have been 
made this year iu the classification of imports and exports ; 
the classes of dyes and cotton piece-goods especially have 
been subdivided in a more detailed manner than previously. 
The imposition of the corn duties in April 1902 has also 
necessitated the introduction of several new beading! in 
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the itatement. The second volume, to be iHSucd later, 
will contain tables of imports and exports, arranged under 
the headings of the countries from which they aro received 
or to which they are sent, the amount of Customs duties 
received at each port, details of the imports and exports at 
each port, particulars of the imports and exports of corn 
and bulllioD, transhipment, &c., &c. 


I 


CraUe ivcport. 

I.— GENERAL, 

Germany; Trade of , in 1902. 

Foreign Office Annual Series, No. 2959. 

Spirit. — The over-production in the spirit industry, with 
the resulting lowering of prices, led 90 per cent, of the 
agricultural distilleries to combine to limit their production, 
which will probably result in the production of the current 
year being lessened by one-fifth. The production of spirit 
during the last three years amounted to 

(ialls. 

1900 80.770,000 

1901 89.360.000 

1902 93,388,000 

The export of spirit was : — 


Quantity in Tons of l,0u() Kilos. 


Total 

To the Genniin colonies 


year. The tar colour industry was especiolly satisfactory. 
The export of drugs, apothecaries’ wares, and of colours 
amounted to : — 

£ 

10, XI 17,633,000 

ISIOl 18.081^.000 

1902 20.081,000 

The following show an increase in values : — 


Sugar. — The principal consumers of German sugar in 
1902 were the United Kingdom, the United States, Jlritish 
North America, the Netherlauds, Norway, Switzerland, and 
.Japan. The trade with the United States showed a great 
decrease, owing to the increased import of Cuban cane 
sugar, and the decreased deinaud of .Japan is attributed to 
the rise in the Japanese import duties. 

The (lemian export amounted to •. — 

Quimlity in 1,000 Tons. 


Totjil 

United KiiiKdoiu 


The amount of beet-sugar produced in Germany, reckoned 
as raw sugar, for the period from August 1 to July 31, 
was : — 

Tons. 

1900- 01 1,97W 

1901- 02 2,300,0001 Esti- 

1902- 03 1,730,000 > “Jated. 

potato-starch and Dextrin. 

The export of these products from Germany to the 


United Kingdom was : — 


Potato starch. 
Pexirin 


1900. j 

1901. 

1 

1902. 

1,000 Tons. 

1,000 Tons. 1 

1.000 Tons. 


14 1 1 

i 23*8 

4*0 

4*6 

6*9 


Value in 1,<K)0^. 


Articles. 


Potassium cyanide 130*4( 

Aniline oil and salts I 507’6 

„ dyes and tar colours I 3,8H f 4 

Indi»?o...‘ 468 -2 


1901. 


1S2‘7 

D98'l 

3.imT) 

631*7 


1903. 


28r, 
7nS*6 
4,609 ■ 

1.235 


The increase in the export was chiefly for potassium 
cyanide to Kritish South Africa, Portugese East Africa, the 
Transvaal, and .Japan. 

Aniline oil and salts w’ure sent to France, Russia, Switzer- 
land, the German colonics, and the United States. 

Aniline dyes and tar colours to the German colonies, 
Italy, Austria-lfnngary, Russia, Sweden, Switzerland, China, 
Japan, and the United States. 

Indigo --Vho total exports of indigo (almost entirely 
artificial) were 1,873 tons in 1900, 2,672 in 1901, and 5,284 
in 1902. These figures include: — 


11>00. 

1901. 

1902. 

14.26S 

li>.!)67 

i .31.350 

3.7(i9 

1 5,78(> 

; 9,200 

- 

— 



Country. 


Quantity. 

I960. im. 1902. 


Cuitcil Kiuirtlom 
Austria- Himsijnry 
United States. . . . 


Tons. 

109 

377 

192 


Tons. 

3H 

573 

716 


Tons. 

.842 

H73 

1.392 


Uuw Suurur. 

In Lojives. 


1900. 

1901. rx)2. 

1 1900. ! 

! 1901. 

1902. 

.56.3 

473 495 

1 425 

594 

552 

161 

239 273 

( 

413 

106 


Artificial Manures . — The demand for artificial mantires 
has increaseil. Chile saltpetre slu'wcd a slight decrease 
owing to the diminished beetroot cullure, coiisctpient upon 
the lower sugar prices. Several German agricultural firms 
have obtained possession of saltpetre works in Chile, in 
order to supply their clients directly. Thomas slag finds 
a constantly increasing demand ; the home consumption 
amounts to*^ about 1,000,000 tons, and the supply can 
scarcely Iceep pace with the demand. The sale is entirely 
in the hands of the United Thomas Phosphate Factories ; 
the Thomas slag oflered from foreign countries is not 
valued owing to its inferior quality. 

Petroleum, — The consumption of Russian, Austro- 
Hungarian, and Roumanian petroleum has increased during 
the past year ; American petroleum, on the contrary, shows 
a decreased demand. 

The import of petroleum was as follows : — 


Country. 


United Stati-s. ... 

llussia 

AuHtrio-R unwary 
Koumania 


Quantity in 1,000 Tons. 


1900. 1 

1901. 

1002. 

1 

790 1 

i 781 

762 

119 

1 117 

1 187 

10*0 

1 4*4 

1 u 

2*1 

4*2 

8 


eftem/ca/i.— There -was a good demand in all branchea of 
chemical industrj-, particularly in the last month of the 


J\/pcr.— All branches of the paper trade were depress^. 
The machinery in fine paper and journal paper factories 
stood still, either entirely, or for some- days in the week. 
The export was a little better than last year, but it was only 
towards the end of the year that the demand was at all 
satisfactory. 

Zeat/ier.— The year 1902 was only satisfactory in certain 
branches of the leather trade. Only small profits were 
made, and great drawbacks were experienced from oVer- 
prodaciion. A considerable export of raw hides raised the 
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price for these goods, which caused a want of proportion 
between the cost of piH>duction and the selling value of 
manufactured goods. The driving gear leather industry 
had a very unfavourable year, the home demand being small 
and the raw material dear; the export trade was good. 

Gkrmax Indvstriek in 1902 ; Profits of . 

a.S, Cons. Reps., April 27, 1903. 

The department has received a Ktatement of the dividends 
paid by some of the principal industrial undertakings in 
Germany for the year 1902, as compared with the preceiling 
year. Most of the industries, it is noted, show a falling 
off in profits. The textile line and the porcelain and glass 
industry show some improvement, while the chemical 
industry about bolds its own, and, upon the whole, makes a 
favourable showing. 

The average dividend paid by stock companies in the 
more important branches of nianufiicturing in 1901 was 
7*98 per cent. In 1902 the same indn^trics paid an 
avenige dividend of G G9 per cent., or a falling off of 
I • 29 per cent. 

The following table shows the fipuros given for some of 
the principal industries ns carried on by stock companies: — 



Avcniirc' 

AversMTO 

Descriplidii. 

Dividend pan! 

Dividend paid 

in I'.Mil. 

in 11 M 12 . 


Per(’<*nt. 

Per Cent. 

Porcelain and plass 

.. j 

12 'PS 

I'htmiieal manufacture 

l(Fi;{ 

10 •.39 

Miuirnc»’nd l)lnsl furnace 

.. ' irruj 

7*7.3 

SuKar manufaetun* 

lt)-ss 

7*0t 

Hn^win^ business 

.. ; jri 

s'8<; 

Textile induslrv 

•J'SU 

4*09 

Cement industry 

.'••t'4 

4*.^1 

Pai)er industry 

s*7d 

h-7rt 


the rates at present in force on imports into Europtan 
Icussia from the Unitinl Kingdom. 

In publishiug this translation the Boanl direct attention 
to the following points: — 

1. The tariff is not in operation at the date of publication 
of the translation, and no date has yet been fixed on which 
any portion of it is to come into force. 

2. So far ns reganls goods on which the rati*s of Uusiian 
import duties are “Conventional.” /.<•., arc fixed by existing 
commetvinl treaties l>etween Uu.ssia aud other Powers, no 
alteration of the presmit rates can bi» made until those 
treaties expire, unless special arrangcnuMits are made 
with the powers eoucerneil. As regards other goods, the 
Kussian Government can put the new rates in operation at 
auy time. 

3. The tariff has been prepared by the Kiissian Govern- 
ment in v.M‘\v of the approaching termination of counucrcial 
treaties at present exisiing between Russia and other 
Pow'crs, and the dntiis cimtainod therein are liable to 
modi fie iitioii, as ihc. result of negotiatioim for fresh com- 
mercial ireaties. Any reductions of rates of duty OU 
different artiehs llmt may he arranged in the course of 
.'iuch negotiations will ap])ly to similar llHtish goods 
imported into Russia by virtue of the ** most-favoured 
nation” stipulation ot the .Vnglo- Russian I’reaty of 18.59. 

The return in question (RiTcrence Xumher, Cd. 1,.525) 
may be procureii through any bookstdier, or direct from 
iVlessrs. Kyn* and Spotllvwooile’s Oflico for the sale of 
Parliamentary Papers in lOaJ^t Harding Street, J''etler LaDe, 
London, I*kC., at a price ol 7^^. per copy. 

Il.^RVEL, GAS, AND LIGHT. 

VVei.suacii Mvnti.f.k: U.S. Customs Decision. 

April 3, 1903. 


jMl'OWr OF CUKMlCAl.S INTO IviTl’T. 

Chauihrr of Com. »/., J/r/y, 1903. 

A statistical statement issued by the C istoins authorities 
gives the iin[)ort of chemical ])ro(lucts into ICgypt from 
ISUG to 1901, the figures for the two years mentioned 
l)eing — j 


liniiortcd from 

ISDO. 

r.Kii. 

* 


eK. 

PtiKlaiid 

H,9W 

31. .377 

Curmi'iiy i 

1,79,3 

5.544 

Anslria-U nn;rury 

2.7,35 

1 3..371 1 

HelKiuin 

I 2, *271 

.5.9S.3 

France 

n,»i.*i,3 

! ii,3H5 : 

Holy 

711 

1 4.DO j 


Unfinished Welshacdi manlier?, consisting of cotton 
slceve.s butuiated with solutions of mineral salts (chiefly 
thorium nitrate, which latter constitutes 28*32 i>er cout. 
of the mantle), were decided by tlu^ Hoard ol (icneral 
Appraisers to lie dutiable at 20 per cent. (t>l valorem us 
“ mainiractnreil sirticlc, niiUMmeraied," under section G of 
the tariff. — R. W. M. 


III.— tar products, PETROLEUM, Etc, 

Discovkuv of Is Ai irniA Dtieosns in Asiatic Russia, 

Rd. of Trade J., Mai/ 14, 1903. 

Boring works in the b'erghanu Territory have led to 
the discovery of a bed ot rich naphtha hearing land, 
situated near the Central Asian Railway. 


The figures for the year 1901 show considerable progress j 
as compared wdth previous years. The yearly average, i 
which was £E36,50U, has rapidly increased to £KGO,000. ' 
Besides numerous productions employed for the require- I 
meuts of pharmacy, the principal chemicals imported into ! 
Egypt are : Sulphuric acid, nitric acid, borax, salts of * 
ammonia, alum, the sulphates of iron and nmgnesia, | 
chloride of lime, corrosive sublimate, soda crystals, caustic | 
soda, and aniline colours. England occupies the first place ’ 
!D the import of chemicals, and the business done by her | 
is nearly equal to the total of the importation of the other i 
countries. | 

New Russian General Customs Tariff. j 

Bd, of Trade J,, May 14, 1003. 

The Board of Trade have just published ft translation 
of the new General Customs Tariflf for the .European 
frontiers of Russia, with comparisoo, as far as possible, 
of the rate.s of Custom duty contained in the Tariff with 


IV.— COLOURING MATTERS AND 
DYESTUFFS. 

Imhuo in Tin: Nktiikki.ands. 

Forcigri Office Annual Series, No. 290./. 

The increasing consumption of artificial indigo, though it 
lias greatly diminisbod the importation of Bengal and Java 
indigo, has not banished these descriptions from the market, 
and it appears probable that there will he always a demand 
for them sufficient to absorb th»‘ reduced culture. The total 
imported into the Netherlands in 1902 was: — 

Chests. 


Into Amsterdam 1,497 

„ liotterdmn 1,025 


Prices for natural indigo were firm and steady throughout 
the year, and for the superior descriptions, “ warm proceaa,” 
4'8, ad, to 48. IQd. per lb. was readily paid. Ic is not 
anticipated that prices are likely to dcolhie further tor tjhe 
present. * 
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V.^PREPABING, BLEACHING, Etc., 
TEXTILES, YARNS, AND FIBRES. 

Shibori A Japanese Died Stuff. 

U.S. Cons. Rep., May 4, 1903. 

A new variety of Shibori, or Japanese Jress material, is 
shown in the Osaka Exhibition. Designs in dyed stuffs are 
brought out by dexterously making knots in the material so 
that the dye does not penetrate when the stuff is plunged 
into the coloring solution. It sold very readily at the Paris 
Exhibition, and it is believed that a good European market 
will ultimately be obtained for it as a dress material. 

“Octopus Gloy ” : U.S. Customs Decision. 

“Octopus Gloy, ” a solution of starch in a magnesium 
salt, designed for use in sizing cotton and woollen fabrics, 
was assessed for duty at 1^ cents per lb. as a “ preparation 
of starch” under paragraph 285 of the tariff, and was 
claimed by the importers to be dutiable at 2.5 per cent, ad 
valorem as alchemical compound,” under paragraph 3. 
This question having been decided by the courts, adversely 
to the claim of the Government, in which decision the 
Treasury Department acquiesced, “gloy” is therefore 
dutiable at the rate claimed by the importers. — li. W. M. 


VII.— ACIDS, ALKALIS, Etc. 

CARBOfliL (Soda Crystals) : Australian 
Tariff Decision. 

Commonwealth of Australia Gazette, March 13, 1903. 

By a decision made under section 139 of the Customs 
Act of 1901, the rate of import duty payable on “ carbosil ” 
has been fixed at Is. per cwt., as soda crystals. 

Citrate op Lime ; Abolition of Import 
Duty on . 

Bd. of Trade J., May 7, 1903. 

The French Journal Qfficicl for the 4th May contains 
a Presidential Decree, dated the 30th April, providing that 
citrate of lime shall be exempted from the payment of 
import duty. 

Ammonium Sulphate in Germany. 

Chem. Trade J., May 2, 1903. 

The Gelsenkirchen Coal and Coke Company produced 
last year 5,963 tons, against 4,726 tons in 1901 ; the Con- 
solidation, 2,431 tons, against 2,155 ; the Nordstcru, 2,197 
tons, against 1,950 ; the Friedrich der Grosse Works, 1,303 
tons, against 1,1 5.5 ; and the Bochum Coal and Coke Co., 
934 tons, against 886. These five concerns alone account 
for an increase of 2,000 tons, and there are scores of others, 
every modern blast-furnace and coke-oven in the country 
being fitted with appliances for the recovery of the valuable 
by-product. 

Aluminium Acetate ; Netherlands Customs 
Decision. 

Bd. of Trade J., May 14, 1903. 

By a Resolution of the Ministry of Finance, dated 2l8t 
April, 1903, aluminium acetate is exempted from the pay- 
ment of Customs duty on importation into the Netherlands. 

Chalk, ]^eoipitated ; U.S. Customs Decision. 

Precipitated chalk, dried and bolted, and intended for 
toilet purposes, was assessed for duty at 1 cent per lb.. 


under paragraph 13 of the Tariff Act, as “chalk (not 
medicinal nor prepared for toilet purposes), when ground, 
precipitated, Ac.” 

This assessment was affirmed by the Board of General 
Appraisers, but reversed, on appeal, by the U.S. Circuit 
Court, w ho decided it to be a “ manufacture of chalk not 
otherwise provided for,” and dutiable at 25 per cent, ad 
valorem, under the same paragraph. The Treasury Depart- 
ment has concurred in this decision.— R. W. ^I. 


IX.— BUILDING MATERIALS, Etc. 

Loss OF Cement Trade of Texas (U.S. A.). 

Foreign Office Annual Series, No. 2938. 

There used formerly to be a large and paying business in 
cement from the United Kingdom, but this has gradually 
passed into the hands of German and Belgian traders. In 
1893, out of a total of 15,816/. worth of cement imported, 
8,614/. came from the United Kingdom. Last year practi- 
cally none came from the United Kingdom, w hilst Germany 
sent 22,199/., and Belgium 12,211/. worth. This year con- 
tracts were first offered by a British firm here, importing 
cement, to London dealers for some 400,000 barrels of 
cement, for use on public works here, but on account of the 
price asked they went to Germany and Belgium. 


X .—ME TA LL URG Y. 

Zinc Industry in Eukofe, 

U.S. Cons. Reps., April 20, 1903. 

Austria. — Zinc ore is mined in almost all the provinces 
of Austria, and, according to the official returns, the chief 
participants in the total output during the year 1901 were, 
Bohemia, with 3,090 tons ; Styria, with 2,725 tonsj Car- 
inthia, with 22,845 tons; Tyrol, with 29,160 tons; and 
Galicia, with 4,760 tons. 

Austria is not numerously provided with zinc smelteries. 
There is one in Bohemia, in connection with the Erste 
Bohmische Zinkhiitten ucd Bergbau Gcsellschaft, which 
mines and smelts its own ore. There is also a zinc smeltery 
at Cilli, in Styria, the property of the State, which obtains 
its ore supplies from Kaibl (Carinthia) and Schneeberg and 
Klausen (Tyrol), and turns out about 3,050 tons annually. 
But it is in Galicia that the largest quantity of ore is treated. 
The Galician zinc smelteries are located at Neidzieliska, 
near Szczakowa, at Kiesz, and at Trzebinia. They draw 
their supplies from local sources, and produced about 3,625 
tons of metal in 1901. 

The greater part of the zinc ore exported from Austria 
finds a market in Germany. It is estimated that, while the 
total quantity of Austrian zinc ore exported abroad was 
about 22,640 tons, no less than 22,540 tons were supplied 
to German buyers. The total quantity of the metallic zinc 
leaving the country was, approximately, 1,870 tons, of which 
Germany took 1,525 tons. 

Similarly, Germany occupies the first place as regards 
importation, for out of a total of 18,700 tons of zinc ore 
entering Austria last year, 18,600 tons were supplied by 
Germany. The returns dealing with the entry of zinc from 
abroad also show that, while the total amount was 3,250 tons, 
Germany contributed 1,970 tons, Great Britain about 246 
tons, and British India about 935 tons. 

Belgium. — There are in Belgium 12 zinc smelting and 
manufacturing establishments producing (according to the 
last statistics published — in 1898; 119,671 tons (of 2,205 lb.) 
of metallic zinc of a total value of 11,881,860 dols. per 
annum. In that year, 291,977 tons of ore, 11,770 tons of 
by-products, consisting of various oxides, and 624,511 tons 
of coal w ere consumed by this industry in Belgium. 

Three out of the 12 zinc smelteries belong to the Soc. de 
la Vieille Montague ; these produced from 141 furnaces, a 
total of nearly 50,000 tons of metal. The following is a 
brief description of one of the works of this company, said 
to be the largest in the world. 
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Thertj are 69 smelting furnaces of the tjpa known aa 

Belgo-Silesian.*’ These furnaces are two-sided* compris- 
ing each 108 crucibles — 54 on each side, disposed in 
three rows of 18. The crucibles are oval in shape, measur- 
ing 1*4 meters (4 ft.) in length, 0* 168 meter (6 G ins.) in 
breadth, and 0*254 meter (9*9 inches) in height. The 
furnaces are heated by means of longitudinal grates in the 
centre, the tlanies rising vertically to the roof of the j 
furnace and returning on either side, thus heating the | 
crucibles on both sides from top to bottom. In each side of i 
the furnace there are nine receptacles, each containing room 
for six crucibles in two vertical rows. These receptacles 
are divided horizontally into three compartments by cast- 
iron plates having an opening for the ashes from the 
crucibles, when cleaning. During this opemtion the 
rcceptacle.s are partially closed by rotary sheet-iron doors 
or shutters, which serve to shield the men from tho heat 
radiatiug from tho crucibles. These doors also serve to 
diminish the ijimutity of dust blowing into the sheds during 
the process of cleaning. 

The furnaces are all of practically the same dimensions, 
viz., height of roof from the ground, 2*8 meters (3*05 
yards); width at tho centre, 5*5 meters (six 3 *ards) ; 
length of two furnaces adjacent, 15 meters (16*3 yards). 

Niue sheet-iron chimneys have been adapted to eacli 
furnace (one for each series of 12 crucibles), carrying the 
smoke above tlie roof. 

In these chimneys there is a slide valve allowing the 
closing of the draft during the smelting process. 

The principal sources of ore supply are Sardinia, France, 
Sweden, Spain, and Algeria, in the orch'r named. 

France . — The largest producers of zinc in this country 
seem to be the Societe Anonyme des Mines et Fonderies de 
Zinc de la \'ieille Montague. This company mines ores 
and manufactures its own product. 

The native zinc ores of Germany come from Eastern 
Silesia, the Uheiulands, and Saxony, and the output of 1901 
was divided as follows with respect to origin : — 


Desc^ip' ion. 

Quantity. 

Value. 


1 

Tons. 

Dols. 

From llio mining district of Breslau 

520,099 

3.002.746 

From the mininu: district of Bonn.. 

lori.pta 

1,094.560 

All other mining? districts 

21,991 

419.070 

Total 

(D7.490 j 

j .'>,110,370 


llesides this native product, there we«e imported from 
various countries, 75,503 tons of zinc ores; the largest 
item, 24,010 tons, being contributed by Austria-Hungary. 

The ollicial statistics show, somewhat curlouBlj^ that 
during the same year Germany expf»rted 41,002 tons of zinc 
ores, of which 21,860 tons weut to llelgiuin and 18,225 tons 
to Austria-Hungary. 

From this supply of native and imported ores, in 1901 
there were produced 166,283 metric tons of block zinc, 
valued at 13,039,206 dols. From Helgium, France, Great 
Hritttin, the Netherlands, and Austria, Germany imported 
during the s.ame period 20,180 tons of raw zinc and 
exported 53,312 tons. 

Hall /. — The zinc industry in Italy is practically confined 
to two centres, viz., the district of Iglcsias, which compri.<es 
the mining districts of Cagliari, Iglesias, and Sassari, and 
the district of Milan, which comprises the mining districts 
of Bergamo, Brescia, and Lecco. 

There are few, if any, mines in Sardinia which produce 
zinc alone, lead and zinc being usually found together. 
The production of blende is on the increase. Some of the 
mines which had been considered exhausted, have, as a 
result of renewed explorations, been found to contain beds, 
which will ensure a good supply for the future. Other 
mines are giving a greater yield than heretofore, since the 
introduction of electric plant in place of the former 
inadequate steam plant. 


In tho district of Cagliari, the amount of zino and lead 
hleudo excavated in the year 1901 was as follows: — 

From SO jnines nml onplomtious— 

Lead prod uml tons. 41.131) 

Zinc produced 109,111) 

Dols, 

Valncof zluc jhm* ton. 

Ttd'il value of /me 


lu the district of Sassari the figures are ; — 


NumhiM* of iniiiL'sof zinc and l»‘a<l 4 

Lea 1 pn>dnc('4l Ions, l.tdji 

Zinc jir*) luced 

Dols. 

^ aloe of zinc per ton, 1 1* t7 

Total vain,* of /.liie lOi), 912*72 


The augmented production in the season 1900-1)1, In 
comparison with 1899 — 1900, was 5,176 tons. This result 
was obtained by th* increased yield of blende, being 
19,562 tons against 1.3,170 tons of the previous season. 
The cabimiini yii ld, howi vcr, showed a decrease of 1,916, 
tons, the figures i)f the seaion 1900-01 being 97,124 tons, 
as agaiiii-t 98,340 tons of 1899 — 1900. 

Owing to the decrease in price of zinc ore, the diminution 
in value of the season’s production was 564,279 dols. 

The mines in the district of Milan are in tin* provinces of 
Bergamo and Brescia. In the province of Bergamo, there 
are at preseot 16 registt*red mines and four eouce^sions for 
research. 4'lie number of ptioplo engaged is 1.827. The 
(piantity of zinc ore mined in the year 19UI was 17,2.')3 tons 
tho estimated value of which was 265,0()6*()S dols., being 
1.5*36 per ton. The number of clortric and hydraulic 
motors was six, with a total horse-power of 198, with one 
steam or gas engine of 12 horse-power. 

Exports of zinc oro amounted, in 1901, to 103,020 tons, 
against 111,870 tons in 1900. Imports decreased from 85 
to 23 tons. 'J'ho exports were principally sent to Belgium 
and France. 

The export of metallic zinc in blocks or pigs was 349 tons 
in 1901. against 359 in 1900, import of zinc blocks was 
3,991 tons, aiul sheets 3,859 tons, an increase in each case 
over 1900. 

Jiussia.— AW the llusHian zinc works in actual operation 
are located in Boland. Deposits of zinc ores are scattered 
in various parts of the Empire, viz., in the South of Russia, 
tho Caucasus, and Finland, but no work is done in those 
districts. Zine blende occurs in large quantities in the 
Caucasus in association with silver-lead ore. Tho hleudo is 
not yet reduced on the spot, but is exported to Great Britain, 
Belgium, and Germany. 


Year. 

Metallic Zinc. 

Sheet Zinrs. 

White Zinc. 

Bondinak Works. 

BckxIs. 

Tons. 

Ponds. 

Tons. 

I'oods. 

Tons. 

IKJIS 

194,274 

3,158*7 




1499 

2.>l.({.*i5 

4,091*0 





1900 

Paulina Works. 

223,410 

3,032*6 

■■ 


• • 

•• 

189S 

I5l.r>20 

2,403*7 





IHJIO 

13 4..V9H 

2.188*5 





1900 

140,008 

2.280*5 

.. 




1901 

1 55,362 

2,520*2 




.. 

ConstavtiH 

Works. 



! 




1901 

j 51,467 

8.30*8 


•• 

.. 


Emma Works. 



193,302 1 




1898 




3.144*0 

73,602 

1,196*0 

1809 


1 

‘200,280 1 

3;554'0 

47,826 

777*6 

1900 


. . 

177.036 12,893*2 

76,861) 

1,249*9 

1901 

1 

•• 

• • 

203,763 

3,.312*2 

36,068 

684*8 


664 


JOURNAL OF THE SOCIETY OF OHEMIOAL INDUSTRY. CMtyso.im 


The quantity of zinc yielded by the Polish rainee —from 
information obtained from the Imperial Department of 
Mines — was 4,068,063 poods (66,147*3 tona) of zinc ore 
in 1899, 3,864,354 poods (62,834*9 tons) in 1900, and 
8,496,233 poods (56,849*3 tons) in 1901. The production 
of zinc from these ores is shown in the accompanying 
tabic. The figures show that the production of metallic 
zinc in Russia is not very important ; this is partly due to the 
poor quality of the ores and partly to the keen competition ! 
of the Silesian (German) zinc. The Silesian ore is con- j 
sidered superior to the Polish ; the Silesian manufacturers ! 
control large capital, and, being fayoure^l by more advan- 
tageous economic conditions, are able to lower the prices of 
their product. 

Russia imports zinc principally from Germany, Belgium, 
and Holland, and the quantity entered during 1898 w’as 
10,840 tens. Zinc blende is imported from Silesia. Zinc | 
ore is not exported, all tlie ore mined being smelted in this j 
country. A portion of the zinc produced in Poland goes to ! 
the interior of Russia in the raw state, and is chiefly used i 
for manufacture of brass. The remainder is rolled into 
sheets at the works in Poland. 

Minkhal Production op Queensland during 1902. 

Eng, and Mining J., April 25, 1903. 

The amount of fine gold ])roduced in 1902 was 640,463 oz., 
against 598,382 oz. in 1901; showing an increase of 
42,081 oz., or 7 per cent., last year. ' 

The total coal produced iu 1902 was 501,531 ton«»» 
against 539,472 tons in 1901 ; showing a decrease of 
37,941 tons, or 7*0 per cent. 

The output of other metals and minerals reported is as 
follows : — 


— 

lUOl. 

1902. 

Sliver 

.... oz. 

671.561 

701.312 

Tin..: 

.... tuns 

1.061 

2,085 

Lead 



21^7 ! 

Copper 


3, (HU 

3,78 1 i 

Iron ore 


m 


Tungsten ore 

.... „ 

72 


Manganese ore 

.... „ 

! 218 

4,600 ! 

Disiuuth ore 

.... ,, 

1 20 

1 

Blsuinth ant’ molybdenite 

.... n 

20 

41 ! 

Lime, made 

.... 

6.M4 

--C 

4,7-W j 

f' ' 

Opals., 

.. . . value 

1 7,400 

7,000 i 

Other gs ins 

! 

6.000 

5,000 j 


The total value of these minor products in 1902 was ; 
417,67.^?., against 382,933/. in 1901; showing an increase i 
of 34,742/., or 9* I per cent., last year. | 


Rickel, Cobalt, and Chrome Exports op 
New Caledonia, 

£d. of Trade J,, April 30, 1903. 

In 1902 the quantity of nickel ore exported was slightly | 
inferior to that of the preceding year, the figures being i 
129,653,090 kilos., as compared with 132,814,356 kilos. ; 
The exports of cobalt, which were only 3,123,150 kilos, in j 
1901, reached 7,512,220 kilos, in 1902, while those of 
chrome fell from 17,431,192 kilos., in 1901, to 10,281,000 [ 
in 1902. 

SiLiCAiB Cotton or Slag Wool : U.S. Tariff Decision. 
£d. of Trade J., April SO, 1903. 

The article known in Great Britain as “silicate cotton” 
or **slag wool,” and in the United StatM as “mineral 
wool” or “ rock wool,” is liable, on importation into the 
United Slates, TO a duty of 20 per cent, dd valorem, m n 
;iio&-enumorated manufactured article under section 6 of 
the Tariff Act. 


Tin pRODtrcTioN or 1902 ; Some Details op the 
Eng, and Mining J,, April 25, 1903. 

Tasmania produced 1,958 tons of metallic tin duriiig 
1902, worth 1,189,140 dols.. and 131 tons of tin ore, value 
25,810 dols. The output of the metal in New >outh Wales 
was valued at 268,530 dols., compared with 386,575 dols. 
iu 1901. The diminution was due to drought, since the 
alluvial deposits from which tin is obtained can only he 
profitably worked when plenty of water is available. 
Western Australia produced 620 (long) tons, valued at 
198,915 dols., compared with 734 tons, valued at 200,QOIV 
dols., in 1901. 

The Malay Peninsula, for the year ending June 30, 1902, 
produced 22,763 tons of ore, yielding 622 tons of black tin, 
value 242,505 dols. The uet profit for the y^ear was 
11 1,200 dols. 


Tlie three representative Cornish mines 
yield (for 1902) as follows : — 

show cost and 

1 

Mine. , | 

Cost 
per Ton. 

j Yield of 

! Black Tin 

1 per Ton. 


Pols. 

i 

Doleoatli i 

Cam Brea and Tincroft | 

4*74 

4'(U 

1 4i»‘7S 

26*40 


Of these, only Dolcoath made a profit, at the rate of 
1*30 dols. per ton net (re., after paying landlord’s dues, 
which amounted to 43 cents per ton). — T. F. B. 


I Platinum Spatulas : U.S. Customs Decision. 

I April 8, 1903. 

I Spatulas ^vith a platinum point and a nickel-plated handle 
j were held by the Board of (teneriil Appraisers to be 
j dutiable at 45 per cent, ad valorem under paragraph 193 as 
i “ manufactures of metal.” — li. W. M. 


! German Silver Striuh : U.S. Customs Decision. 

I AjonV 20, 1903. 

i Strips of German silver rolled and cut to definite form 
; and shape were held by tlie Board of General Appraisers 
to bo dutiable at 45 per cent, ad valorem under paragraph 
193 of the Tariff Act, as “ manufactures of metal,” and not 
at 25 per cent.rn/ m/ore//i under paragraph 174 as “ German 
silver, unmanufactured.” — U. W. M. 


XII,— FA TS, OILS, Etc, 

Cotton-Seed Oil and Cake in Texas (U.S.A.); 

Foreign Office Annual Series, No, 2968. 

Exports of Cotton-Seed Meal and Cake from Galveston 
for 1898—1902. 


Quantity. 


Year. 

■ 

! United 
! King. 

1 doin. 1 

Ger- 

many. 

' j 

Holland. 

Belgium. 

1 Don- 
1 mark. 

France. 


Tons. 

Tons. 

. Tons. 

Tons. 

Tots. 

Tons. 

]80S 

1 9.' 146 

i 1.56.(127 

29,289 

H,003 

20,6.51 

4,441 

1899 

1 20,567 

I 156..'J07 

34,3t>9 

5,6.51 

81,948 

4,985 

2,951 

1900 

' 12.553 

164.969 

r»8,370 

8,445 

12.137 

1901 : 

21,5‘W 

1 1,52.876 1 

.34,079 

7,746 

17,81.3 

8,183 

1902 ' 

8,003 

' 102.117 

26,332 

6,196 

21,175 

2,460 

Average, ) - 
five years J 

14,343 

I 146,459 

1 

30,406 

6,328 

21,943 

3,694 
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Exportg of Cotton-Seed Oil from Galvetton fir 1898 — 190‘^. 


Quantity. 


year. 

! United 
j Kingdom. 

Germany. 

France. 

Holland. 

1 

Hclgium. 

It»ll.V, 

Denmark. 

Mexico. 


! 

aalN. 

Galls. 

Galls. 1 

Galh. 

(^a)lR. 

Galls. 

Galls. 

Galls. 

1898 

97.500 

.St2.4.'>.5 




1 ,085.3 Ml 

74,010 

915,870 

i^;*9 

31,800 

191,132 

l,o7l,7iV.) 


1 1 10.072 

1 12,750 

205.020 

! 1.030,581 

I'MIU 

31,000 

;k{9,980 

, 1.921. .527 : 

2, 10.3, 100 



108.120 

1 l.tK10,l77 


47,300 ! 

180,204 

S.57.94S 

2.4;>2.!!fiO 

51.080 


49,950 

1 1.410JR25 

1902 

1 77,000 



2.0.S 1,800 

80.211 


1 

1 .'.00,559 

Average, five years . . . 

1 57,5.12 

227.075 

1,970,310 

2..5n.49.3 

79.012 

219.020 

87.520 

1 981,256 

1 


()il-.Skkds im Uganda ijr 1002. 

Bd, of Trade J,, April 30, 1903. 

Karth-nuts nre larjfely groira ia the districts around Lake 
Victoria Nyauza, and it is believed that a rapidly increasing 
quantity will soon be passing over the railway. 

Sitn-ftim or Oil^seed.-^A trade in this only started during 
the half-year \inder report, and the seed is grown in the 
districts on the lake. The Italian Trading Company seem 
to have a monopoly of it, and they were almost the only 
firm who despatched the 16 J tons from Port Plorenco to 
the coast, and it no doubt found its way t(» Europe by the 
Austrian-Lloyd boats. The agents of the above-named 
firm state that they expect to provide a steadily increasing 
traifio in this seed. 


Hints pou Expouteus op Soap and Candles. 

Choinher of Com. J., May 1903. ' 

The German Consul at Varna reports that soaps are 
principally native productions. Soaps from Turkey are 
duty-free, and are consequently much in favour at present. 
Toilet snaps come from Germany and Austria-Hungary ; 
better sorts from Prance and Groat llritain. Candles are 
principally imported into Adrianople by Helgium and 
Holland at the price of 100 frs. per 100 kilos. French 
candles, on account of their high prices, do not now meet 
with buyers. The French Consul at Damascus states that 
the natives remain faithful to the native soaps ; they princi- 
pally use soap from Nablus, to the north of Jerusalem, or 
from Ileyrout or Antioch. A French attempt to import 
Marseilles soap has failed. England supplies the market of 
Tripoli, the price of candles being 92 to 95 frs. per lOQ 
kilos. It is true that Tripoli possesses some soap works, 
but Tunis covers the principal requirements. Marseilles 
sod Italian merchandise is also imported into the market. 
The German Consul at Hayti reports that the consumption 
of ordinary soaps is proportionally very considerable, and 
they are mostly imported from the United States. It is 
stated that a soap factory, which has been in existence at 
Port-au-Prince for six years, and which produces from 1,000 
to 1,250 gourds of soap per month, sells the same readily 
at 1*80 to I • 90, packed in gourds, per case weighing 
1 kilos. At St. Marc also a soap factory has been existent 
for some months, which is, however, inferior to the before- 
uaraed one, and the development of which is being 
awaited, 

Gbease, Soluble : U.S. Customs Decision, , 
Apnl 8, 1908. 

Duty was assessed at 30 per cent, ad valorem on a 
preparation known as ** soluble grease ” produeed by sulfo- 
aating tallow; it is used as alisarinc assistant. The 
mporter claimed that the merchandise was moro properly 
% softening than an ali^rine assistant, and was dutiable 
it 20 per cent, ad valorem iB a ** tnanufilCtured article 
inenumerated.’’ Tlie Board of Geoftal .Appraisers, 
'ollowing a ruling of the United Slaiee Courts sustained the 
daim of the importer,— B. W, M. 


A’///. A.~~PIGMENTS, PAINTS, Etc. 

CoLouiis, Kautii : U.S. Customs Decision. 

An article described as an “earth colour” which was 
neither an ochre, umber, nor sienna,. but an extract from 
a Vamlyke or Ciissel brown, was decided by the Board of 
General AppraiseiH to bo dutiable at 30 per cent, ad 
valorem under paragraph 58 of the Tariff Act.— 11. W. M. 

XV.--MANURES, Etc. 

CftowN Licenses fou Rkmovino Guano in tur 
' SouTu Atlantic Islands, 

Bd. of Trade J., May 14, 1903. 

The Crown Agents f(>r the Colonies are prepared to 
receive applications for crown licenses for the exclusive 
occupation of any or all of the uninhabited islands in the 
South Atlantic Ocean, known as Nightingale, luacccssible, 
and Gough Islands, for the purpose of removing EUaho, &c. 

Applications for permission to conduct experimuntal 
operations for a short period, with a view to taking but 
a license, will also be entertained subject to the deposit of a 
sum to bo arranged, as a proof of bona Jldes. 

iDformation as to the conditioos usually attached to 
licenses can be obtained from the Crown Agents, and a 
specimen form of license can be seen at their offices irt 
Downing Street, S.VV. 

XVI.— SUGAR, STARCH, Etc. 

New Sugah-Leoislation of Fuance, Gkhmany, and 

A USTHI A-IlUNO AUX, 

The Board of Trade have received copies of the new 
Sugar Laws rectmtly promulgated by the Governments of 
France, Germany, and Austria-Hungary. These laws are 
to come into operation in each case simultaneously with 
the convention, i.e., on the Ist September next. 

The principal provisions of the X<aws are as follows : — 

/. — France, 

From the Ist September 1903 the internal consumption 
duty on sugar is fixed at the following rates 

Fi-h. Cts, 

Raw nnd refined susara 100 kiloa. of refined 2r» 00 

Candies 100 kilos, not weit^ht 20 75 

The manufacturing tax of I fr. per KXt kilos, is to bo 
abolished from the same date, and the tax on refining 
reduced from 4 to 2 frs. per 100 kilos. Authorisation is 
also given for the exemption (under conditions to he 
determined by the Administration) of molasses destined 
for agricultural purposes and containing a sacchariao 
riohuess of not more than 50 per cent. 

The Cdstoms surtaxes ou loreign sugars of any origia 
are from the same date to be modified as follows — 

Frs. ett, 

Beflnetl sugars and raw sugars, testing not less 


than 98 per cent. 100 kilos, net weight 8 OtF - 

Other ctigars . . . * . n m 5 50 
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The surtax on candies will be calculated in the proportion 
of 107 kilos, of refined to 100 kilos, of candy, net weight. 
With regard to molasses aud chocolate, the existing 
provisions in respect of import duties are to remain in 
force. 

The ** detaxes de distance/* or allowances for cost of 
transport granted to French Colonial sugars imported 
directly into France and to French sugars despatched 
under certain conditions to refineries at Atlantic or 
Mediterranean ports or in the interior, are for the future 
to be allowed according to the actual cost of transport 
instead of at the former fixed rates, which rates, how- 
ever, are not to be exceeded. 

Sugars for use in the manufacture of alimentary products 
for exportation may be introduced into factories specially 
engaged in such manufacture and utilised free of duty under 
control. 

The direct bounties on exported sugars are to be abolished, 
together with the system of assessing the amount of the 
consuption duty on the weight of the beetroot employed in 
the manufacture of the dutiable sugar, which was found to 
operate as an indirect bounty by reason of excess yields 
and allowances for waste in manufacture. 

The dispositions in force prior to the Law of 1884, 
relative to the assessment of the prise en charge ” based 
on the volume and density of the juice before defecation, 
are to be again put into operation. The rate of the “ prise 
en charge** is fixed at 1,500 grnis. per hectolitre and 
per degree of density above 100® (100® == density of water). 

Tlie dispositions actually in operation as to the taxation 
of raw sugars according to sacchari metric test, as well as 
those relating to the working of refineries, are maintained 
in force. 

I I. ^Germany. 

From the date when the Brussels Sugar Convention 
comes into force, the internal tax on sugar in Germany 
is to be fixed at 14 marks per 100 kilos. The import 
duties on foreign sugars on which no premium has been 
paid in the country of production, are to be levied, from 
the same date, at the highest rate possible under the 
Brussels Sugar Convention (t.c., at the rate of the internal 
duty plus a surtax equivalent to 6 frs. per 100 kilos, for 
refined, and 5 frs. 50 cents per 100 kilos, for raw). 
The country of origin of the sugar is to be proved on 
entry. 

The provisions of the existing sugar laws relative to the 
** additional tax ’* on sugar produced, and to export bounties 
are to be suspended. It is also provided that sugar which 
shall have been received into a bonded warehouse before 
the coming into force of this law, shall, on coming into the 
open market or into a sugar factory after that date, repay 
the export bounty accorded thereon. 

J 1 1,-— Austria-Hungary. 

From the date when the Brussels Convention comes into 
force, the import duty on sugar is to be levied at the 
highest rate permitted under the terms of the Convention 
(see above, under Germany). Tlie origin of foreign sugar 
is to be certified on importation. 

After August 31, 1903, no further export bounty will be 
granted on Austro-Hungarian sugar, either in its natural 
form or when contained in sacchariferous articles. 

No alteration is made by the present law in the existing 
consumption duty on sugar which stands at 38 kr. per 
100 kilos. 

The remaining sections of the law provide for regulating 
the supply of sugar in the home market in the various 
districts within the Austro-Hungarian Customs Union, and 
fixes the sugar contingent ’* for the ensuing season 
(1903-4) for Austria, Hungary, and Bosnia-Herzegovina, 
respectively. In this connection, a further law has been 
promulgated containing regulations for the individual dis- 
tribution mt the sugar “ contingent ** in Austria, ♦ the 


• k Bill coutainiim corresponding provisions for Hungary is 

under the consideration of the Hungarian Legislature. 


provisions of which have been summarised in a memorandun 
by Mr. Bennett, His Majesty*s Commercial Attach^ at 
Vienna, received at the Board of Trade through the Foreigi 
Office. 

The system, known as doable contingentirung/’ consisti 
in granting to each branch of the sugar industry certain 
definite claims to the prescribed contingent. To refiners it 
granted the right of placing the sugar contingent directly 
on the home market, while raw sugar producers alont 
possess a claim to the raw sugar value of the contingent 
which is calculated on the basis of 100 kilos, of raw beinj 
equal to 90 kilos, of refined. 

With regard to raw sugar factories, the maximum net 
production of each factory during one of the seasons ol 
1898-99, 1899-1900, 1900-01, is to be taken as the basit 
for the scale of participation in the raw sugar value of the 
contingent. At the same time, modifications of this general 
rule are to be made in favour of the smaller factories 
Similarly, the share iu the contingent assigned to eacl 
refinery is to be fixed by ascertaining the maximum amouni 
of refined sugar placed on the home market by such 
refinery during one of the seasons of 1898-99, 1899-1900, 
1900-01. 

The certificates issued every month by the Government, 
showing what portion of the contingent prescribed for any 
particular season may be set free for home consumption 
will be distributed among the various raw sugar producers, 
and must eventually be acquired by refiners before they 
can exercise their right of placing the refined article on the 
home market. Mr. Bennett accordingly points out that the 
system of “double contingentirung” consists m an arrange- 
ment under which, on the one hand, refiners receive the 
right of admitting the sugar contingent to excise, whereas, 
on the other, raw sugar producers can alone obtain the 
certificates enabling the refiners to exercise that right ; and 
he adds that, though the law contains no stipulations as to 
how refiners are to acquire the necessary certificates, a 
private arrangement has been come to b«?tw(;en the refiners 
and raw sugar producers, by which the former can acquire 
the certificates in question on payment to the latter of 
3 kr. 30 h. per 100 kilos, of refined sugar placed on the 
home market. 

XVIIL C.-DISINFECTANTS. 

Sheep Dip: U.S. Custo.ms Decision. 

April 24, 1003, 

Sheep dip, consisting of soap, carbolic or creosote oils, and 
arsenic compounds, not adapted for household use, and 
suitable only for disinfecting sheep or other animals, was 
held by the Board of General Appraisers, to be free of duty 
under paragraph 657 of the free list Tariff Act, and not at 
20 per cent, ad valorem as assessed by the Collector. 

—II. W. M. 

X/X.— PASTEBOARD, Etc. 

Wood Pulp tn Spain. 

Bd. of Trade J., May 14, 1903, 

H.M. Consul remarks that 10,239 tons of wood-pulp, 
imported into Bilbao in 1902, point to an article which may 
become worth the attention of Canadian producers. At 
present Norway supplies nearly the whole of this, which is 
said, in Bilbao, to superior to the Canadian, but price is 
probably the decisive factor. Norwegian pulp costs 1 1 frs. 
per 100 kilos, (say 4^. 5d. per cwt.) franco Bilbao, against 
Canadian, 5s. per cwt. 

XX.— FINE CHEMICALS, Etc, 
Saccharin Keoulations in Germant. 

Bd, of Trade J., April 30, 1903. 

The regulations for carrying out the law prohibiting 
the production, importation, or sale of saccharin, &c., iu 
Germany, came into force on April 1, 1903. 
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The {»riooi[>»l firtivittiotti »te m* 

Of tM ozifthig (kotories of nmliariti, only one ii ullowo*! 
to go OD mniiafkotarHig, » pormiMioa Umt may. bowever, be 
recalled at any time. The price of SO marhe per kilo oaimot 
be exceeded when aelling refined Mccbann to Gerintn 
couftomert ; exportation ia i^lowed. without any restriction 
on price. The price before the paasiDg of the law was 
only 15 markM. 

With regard to buslnesi done \rithin Germimy, the regala- 
ttone treat saccharin in the same way as if it were poison. 
It can only be furnished to apothecaries or to persons who 
hare special authority to use it, and to the beads of certain 
estsblishments for cures, which at present is limited to that 
at Neuenahr on the Rhine. 

For the production of specified articles, manufacturers 
can procure saccharin in cases where sugar cannot be used. 

QniniNE IN THE Netherlands. 

Foreign Office Annual Seriee, No, 2965. 

The import of quiuine bark in 1902 was large, and prices 
were In consequence depressed, dropping from \\d. per unit 
in January to 0‘90r/. per unit in August, recovering in the 
latter parr of the year, und closing in December at Irf. per 
unit. 

The production of snlphate of quinine was 7 U,400 lb. in 
1901 and 705,000 lb. m 1902, and was sold at prices 
averaging l‘d9d. per unit. 

Camphor; Artificial . 

SchimmeVt Report^ April 14, 1903. 

The Port Chester Chemical Co., with a capital of one 
I million dols., has been formed in New York, for the manufac- 
ture of camphor from nil of turpentine. The immediate 
production will be, it is said, about 600,000 lb. per annum ; 
f^d this will ultimately be increased to 2,000,000 Ih. per 
fannum. It is estimated that one barrel of turpentine will 
fyield 98 lb. of camphor of 99 per cent, purity. 

J ^ The production of natural camphor amounts to 300,000 lb. 
fin Japan, 220.000 lb. in China, and 7,000,000 lb. in Formosa, 
r the proiiuction in the last named island affording an annual 
revenue of 800,000 dols. to the Japanese Government. 

! —A. S. 


f gatfnt Itst. 

t 

i N.B.— In these lists, [A.] means ** Application for Patent,** and 
[£0.8.1, ** Complete Bpeoiflcation Aooepted.** 
f MThere a Oomplete Speoiflostion aocompanies an Application, an 
|ftiterisk Is aflixed. The datee given are (i) in the case of Applioa- 
jiions for Patente, the dates of application, and (ii) in the case of 
pOomplete Bpeoifloations Accepted, thoee of the OfBcial Journals 
||n which aeoeptanoea of the Oomplete Speoifloatioiis are advertised. 
I Oompleie Speoifloationa thus advertised as accepted are open to 

P »nspeoli<m at the Patent Office immediately, and to oiqio^ion 
thin two months of the said dates. 


L— PLANT. APPARATUS. AND HACHIKBBY. 

A .3 10,053. Smithson. Packing for arid towers or 
condensers. May 4. 

10,124. Ekenberg. Concentrating and OTaporatuur 
liquids.* May 4. ^ 

10,682. Parrel]. SettOngor flltoriog tfnks. May 11. 

tp 10,881. Knight, Mannfnctitro of fiHorIng QCditims.* 
May 12. 


j [A.] 10,834. Rkeubirtg. Mi thud uf aiiU upp^ratus fi»r 
heating substances containing liquid or moistttro,* 
May 12. 

„ 10,98fi. Kohler. Meant for facilitating the reading 

of thermometers, burettes, and other gradnatied 
I tubes.* May 18. 

I [C.S.] 10,724 (1902). Elis. Appamtus for heating air OV 
liquids to a constant temperature. May M. 

„ 11,305 (1902). Hiorth. Drying apparatus. May 18. 

14,073 (1902). Bridge. Crashing machine. May 18. 

„ 18.830 (1902). Reese. Separation of solid matter 

from liquids, or of liquids fVom each other. 
May 20. 

„ 24,447 (1902). Heimann. Kxtraoting apparatus. 

May 20. 


II.— FUKL, GAS, AND LIGHT. 

[A.] 10,295. Dressier. Heating furnace. (IT.8. Appl., 
May 6, 1902.)* May 6. 

„ 10,364. Fletcher, Russell, and Co. Bunsen or 

aimosphoric gas burner.* May 7. 

„ 10,416. Faucheur. Maniifacturc of fuel briquettes. 

May 7. 

„ 10,493. Thwaite. l*reventi<m of oxidation in carbon 

electrodes of electric stack furnaces. May 8. 

„ 10,527. Blau. Oilgas of high combustible value. 

May 8. 

„ 10,624. Pearson. Ncs u/wfer VIl. 

„ 10,687. Grayson. Manufacture of artificial fuel. 

May n. 

„ 10,852. Grundy. Manufacture of incandeicent 

mantles. May 1 3. 

„ 10,866. Henderson. Regenerative furnaces. May 13. 

„ 11,000. Reynolds. Klectric crucible furnaces. 

May 14. 

„ 11,001. Reynolds. Electric crucible furnace. 

May 14, 

„ 11,119. Hansen. Rotary furnaces. May 15. 

[C.S.J 12,156 (1902). Abel (Siemens and Halske A-G.) 
See under XI. 

„ 12,162 (1902). Abel (Siemens and Halske A.-G.). 

See under XI. 

„ 12,362 (19U3). Crossley and Rigby. Apparatus 

for treating gas and air in connection with gas- 
producers. May 18. 

„ 12,429 (1902). Von Heidenstam. Produoiiig fuel 

briquettes. May 18. 

„ 13,447 (1902). Bemtrop and Hulseboscb. Manu- 

facture of fuel or fuel briquettes or blocks. 
May 20. 

„ 15,154 (1902). Johnson (Deuts. Gont. Gas-Qes.and 

Bueb). Apparatus for manufacture of gas. 
May 20. 

„ 15,770 (1902). Lake (Julius Hardt). Bunsen 

burners. May 20. 

„ 5566 (1903). Brown. Artificial fuel. May 13. 

llWDBSTBUGTiyB DliSTlLLATlON, TAB 
PBODUCTS. PETBOLBUM, AND 
MINERAL WAXES. 

[C.S.] 87,070 (1902). Ballantyne. Discharger for auU 
phate of ammonia saturators. May 20* 
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IV.-COLOURING MATTERS AND DYESTUFFS. 

[A.] 10,074. Newton (Ba^er). New derivative* of the 
anthraquinone seme. May 4. 

„ 10,A;i6. Johnson (Badieche Anilin und Sodafabr.). 

Production of diMuzo colouring matters. May 8. 

„ 11,003. Abel (Act.-Ges. f. Auilinfabr.). Mana- 

facture of green fiiilphurihLMl dyestuffs. May 14. 

„ 11,004. Al)el (Act.-Ges. f. Auilinfabr.). Manu- 

facture of red mooazo dyeatutfs. May 14. 

[C.S.] l3,430 (1902). Imray (Meisler, Lucius und 
BrOning). Mauufacftire of brominated product* 
of indigo. May 13. 

„ 1H,917 (1902) Kllis(Soc. Chim. Ufiine* du Rhone). 

Manufacture of indigo or intermediate product*. 
May 13. 

V.- PREPARING. BLEACHING. DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS. 
AND FIBRES. 

[A.] 10,035. UawHon and Lodge. Machine for treating 
textiles with liquids. May 4. 

„ 10,221. Bloxani (Knapsteiu). Manufacture of 

mordants and of mixtures thereof with dyeetiiffs. 
May 5. 

„ 10,234. RouHselle. Apparatus for treating wool. 

May .'j. 

„ 10,255. Cromi»tou and Ilorrock.s. Machines for 

treating yarn in hank form. May 6. 

„ 10,.'538. Perkin, and Whipp Bros, and Todd. Treat- 

ment of raw cotton and flax, and cotton and 
linen goods, to reduce their iutlaminability. May 8. 

„ 10,802. Schoening and The Carl Sebrnmiug Eisen- 

gies.serei u. Werkzeug Maschinenfabr. A.-G. 
Printing patterns on piece goods, paper, &c. 
May 12. 

„ 10,839. Kohn. Manufacture of fibre material. 

May 12. 

10,925. Rott and Mullen. Textile printing machine*. 
May 13. 

„ 11,001. Kenworthy. Machine* for finishing textile 

fabric*. May 15. 

[C.8.] 10,530 (1902). Leinveher. Preparing and spinning 
threads from cellulose, paper, pulp, &c. 5lay 20. 

„ 5249 (1903). Speude. IVntering and mercerisiug 

machines. May 20. 

VII.— ACIDS, ALKALIS, SALTS, Etc. 

[A.] 10,122. Trivick. Production of nascent chlorine. 
May 4. 

„ 10,123. Trivick. Generation of nascent chlorine. 

May 4. 

„ 10,315. El worthy. Processes for solidifying carbon 

dioxide. May 6. 

„ 10,624. Pearson. Manufacture of lime and fuel 

gas. May 9. 

„ 11,126. Dumars. Apparatus for separating air 

into its constituent gases.’*' May 15. 

„ 11,221. Llghtfoot (Ges. f. Linde’s Kismaschinen 

A.-G.). Process and apparatus for obtaining 
nitrogen from liquid air.* May 16. 

[C.S.] 13,204 (1902). Mlnsou (Badisohe Anilin nndSoda 
Fabrik). Production of alkali metal oxides. 
May 18. 


[C.S.] 13,691 (1902). Ca^nod and Foamier. See under 
XL 

„ 27,070 (1902). Ballantyne. See under HI. 

„ 6824 (1903). Clark (Fergnion). Manufacture of 

Bulpburio anhydride. May 13. 

VIII.— ParTERY, GLASS, AND ENAMELS. 

[A.] 10,285. Swearer and Toynbee. Making wire-glass. ♦ 
May 6. 


IX.— BUILDING MATERIALS. CLAYS. MORTARS. 
AND CEMENTS. 

[A.] 10,557. Graham. Manufacture of a substance 
resembling stone. May 9. 

[C.S.] 13,664 (1902). Christen. Manufacture of asphalt 
compoHitlon. May 20. 

„ 245S (190.3). Krause. Production of artificial 

stone. ^Iay 13. 

„ 3629 (1903). Justice (Acheson C'o.). Production 

of compounds containing carbon, silicon, and 
oxygen in chemical combination. May 20. 


X.— METALLURGY. 

[A.] 10,211. Pearce and Pearce. Obtaining metallic tin 
from its oxide. May 5. 

„ 10,330. Kohlraeyei and Kdwardes. Centrifugal 

machine- for treating tailings or slimes from orc- 
staniping operations, &c. May 6. 

„ 10,412. Atkinson. Treatment of ores. May 7. 

„ 10,648. Heffelinuun. Brepariug line, granulated, 

or sand ores for use in the blast furnace. May 11. 

„ 10,659. Loewenthal and JJppert. Smelting sand- 

like or du.>ty ores.* May 11. 

„ 10,754. Williamson. Cyanide process of gold 

extraction. May 12. 

„ 10,771. Leifert and Knglund. Method of soldering 

aluminium. May 12. 

„ 11,002. Reynolds. Method of melting steel, &c. in 

electric resistance furnaces. May 14, 

[C.S.] 12,561 (1902). Wright. Amalgamating plates for 
gold ore treatment. May 13. 

„ 13,025 (1902). Jensen (Riibel). Manufacture of 

aluiuiuium. May 13. 

„ 13,714 (1902). Ivnigge and van Holt. Process of 

hardening iron. May 13. 

„ 14,936 (1902). Warrington. Manufacture of 

alumiuium alloys. May 20. 

15,222 (1902). Stone. Process for freeing copper 
regulus from arsenic and antimony. May 20. 

„ 1519 (1903). Dobbelstein. Working off or reduc- 

ing pulverulent or dust iron ores. May 20. 

„ 7693 (1903). b'extou. Method of treating ores of 

zinc. May 20. 


XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 10,194. Carr^re. Electric furnaces.* May 5. 

„ 10,498. Tfawaite. See under II. 

10,541. Bijur. Making battery plates.* May 8. 


*1 
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[A.] 10^743. Wokelin and Turquftud. Method of apply- 
ing electrolytes to batteries. May 12. 

„ 11,143. Calandri. Acoumnlator electrodes. May 1 5. 

[C.S.] 12,156 (1902). Abel (Siemens and Halske A.-G.). 
Electric incundescence lamps. May 20. 

„ 1^,162 (1902). Abel (Siemens and Halske A. G ). 

Manufacture of filaments for electric iucanOes- 
ccnce lamps, ^[ay 20. 

„ 12,691 (1002). Cuenod and Fournier. Electrolytic 

decomposition of alkaline chlorides. May 13. 

„ 14,133 (1902). Baker, and Castner-Kellner Alkali 

Co. Connecting carbon electrodes with electric 
leads. May 20. 

„ 14,583 (1903). Gaiffe and Gallot. Electrolytic 

inteiTuptors. May 20. 

15,128 (1902). Bloxam (“ Columbus” Elect. Ges.). 
Apparatus for electrolytically coatiug sheet metal 
with zinc. May 20. 

„ 28,013 (1902). Chloride Electrical Storage Co., 

litd. (Soc. Anon. Tnivail Elec. Motauz). For- 
mation of negative electrodes for accumulators. 
May 13. 

„ 1670 (1903). Reid. Method of generating elec 

tricity. May 20. 


XII,— FATS, FATTY OILS, WAXES, AND SOAP. 

[A.l 10,197. Darrington. ('andlcs. May 5. 

„ 10,324. Delahaye. Manufacture of artificial wax. 

May 6. 

[C.S.] 12,957 (1902). Liebreich. Manufacturing fatty 
substances from fats, &c., of animal and vegetable 
origin, and of fat-like substances of mineral 
origin. May 13. 

„ 15,897 (1902). Johnson (Elek.-Act.-Ges. vorm. 

W. Lahmeyer and Co,). Apparatus for testing 
lubricating oils. May 20. 


XIII.— PIGMENTS, PAINTS, RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

A. — Pigmentt, Paints, 

[A.] 10,279. Tytherleigh. Copying ink. May 6. 

„ 11,112. Armbruster and Morton. Making pig- 

ments.* May 15. 

„ 11,113. Armbruster and Morton. Composition to 

be usid for making pigments.* May 15. 

[C.S.] 3769 (1903). Armbruster and Morton. Composi- 
tion of matter to be used for pigments. May 13. 

C. — India-ruhbtTt ^c. 

[C.S.] 25,004 (1902). Thielgaard. Treatment of waste 
caontchonc, gutta-percha, Ac. May 20. 


XIV.-TANNING, LEATHER, GLUE, AND SIZE. 

[A.] 10,845. Howarth (Bauer and Co.). Manufacture 
of albominoiia .eornttoaoda soluble in water* 
May 12. • 


XVI.— SUGAR, STARCH, GUM, Ere. 

[A.] 10,062. Process for refining sugar. May 4 . 

„ 10,340. Treatment or preparation of sugar. May 6. 

[C.S.] 885 (1903). Haake and Haako. Preparation of an 
adhesive or cetitent from starch. May 20. 


XVII.— brewing. WINKS, SPIRITS, Etc. 

[a.] 1(1^093. Johnson and Hare. Fermentation of 
litpuds.’*^ May 4. 

„ lo..“)81. Wardle. Preserving brewers’ or distillers’ 

yoa>it. May 9. 

„ 10,929. (Juilluunie. Distillation and rectification of 

alcohols and the like. (Fr. Appl., June 7» 1902.)* 
May 13. 

„ ll,u72. Maynard. Method of extracting the 

soluble constituents of hops a<lded to beer whon 
stored in v«ts, tanks, &c. May 1,5. 

,, 11,223. Lapp, Mamifaeturo <*f beer free from 

alcohol.* May Mi 

[C.S.] 11,645(1902). Grant and Duff. Fvapovatiug and 
drying liquid distillery refuse or by-products. 
May 13. 


XVIII.— POODS; SANITATION; WATER 
PIJHIFICATION, ^ DISINFECTANTS. 

B. --^Sanitation / Water Purification, 

[A.] 11,073. Travis and Ault. Purifieation of sewage 
and other liquids. May 15. 

C. — Disinfectants, 

[A.] 10,608. Musgrove. Means for disinfecting. May II. 


XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 1(»,243. llalstou and Briggs. Production of soluble 
acetylised cellulose derivatives. May .5. 

[(J.S.] 1479 (1903). Koenig. Manufacture of compo- 
board. May 13. 


XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 10,095. Ziramerniunii (Schoring). Manufacture of 
methylene hippurie acid. May 4. 

„ 10,242. lljiu.skij and Wedekind an<l Co. Manufac- 

ture of organic siilpho-compounds. May h, 

„ 11,136. Iinray (Fabr. Prod. ( him. Tbatin ct Mul- 

house). Manufacture of saccharine. May 15. 

„ 11,137. Imray (Meister, Lucius und Brlining). 

Manufacture of derivatives of cyclo-hexane and 
cyclo-hexene. May 1.5. 

„ 11,138. Imray (Meister, Lucius und BrUoing). 

Manufacture of caters of triraethyl cyclo-hexenone 
carboxylic acid. May 15. 

[C.S.] 1945 (1903). Boehm (Fischer). Preparation of 
C. C-dialkyl bartuturic acids from monoalkyl 
malonic esters. May 20. 
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[C.8.J 3480 (1903). Doebm (Winternita). Manufacture 
ot Holid iodized and bromized oils in powder form. 
May 13. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 11 , 210 . Fulton and Gillard. Production of photo- 
graphs on linen or other fabric. May 16. 
fC.S.] 5595 (1908), Fritzsche. i'hotographie film bands. 
May 15. 
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xxn.— EXPLOSIVES. MATCHES, Err. 

[A.] 10,789. Fischer. Explosive mixture. May 12. 

„ 10,836. Brock. Explosive for blasting, signalling, 

and other purposes. May 12. 

[C.S.] 11,503 (1902). Muir and Bell. Igniting material 
for matches, cartridge fuses. Ac. May 20. 

„ 1.3,111 (1902). Az. Explosives. May 20. 

„ 2977 (1903). Krock. Explosive compounds for 

signal, blasting, and other purposes. May 20. 
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ANNL'AL MKETING, HRADFORD, 1908. 
AliaiDGED Pbourammk. 

Wednesday t July loM. 

10.30 a.m. General Meetinj^. President’s Address. Mu- 

nicipal Technical College. 

1.0 p.m. Luncheon, at Midland Hotel, by invitation of 

the Local Committee, 

5.0 p.m. Garden Party at “ Ashdown,” Apperley Bridge, 

by kind invitation of VV. Edward Aykroyd, 
Esq,, J.P, 

8.0 p.m. Uccei>tion at the Town Hall by his Worship 

the Mayor of Bradford (Aid. David VV’^ade, 
J.P.) and Mrs. Wade. | 

Thursday July \Gth. 

Whole Day Excursioyi. ; — 

(1) The Works of Messrs. Win. Eison and Co., Burley- 

iii-Wharfedalo (Spinning and Manufacturing). 
Luncheon at Burley. 

Afternoon visit to Faruloy Hall, (hley, by kind invi- 
tation of F. H. Fawkes, Esq,, J.P., to inspect Hall 
and Collection of Paintings by J. M. W. Turner, 
B.A. 

Morning Excursions : — 

(2) The Works of Messrs. W. and J. Whitehead, Ltd. 

(Combing and Spinning). The Works of Messrs. 
Priestley’s, Ltd. (Manufacturing). 

^3) The Works of Messrs. Jas. Drummond and Sons, ' 
Ltd. (Combing, Spinning, and Manufacturing). | 
<4) The Works of Messrs. John Smith and Sons, Ltd. t 
(Combing, Spinning, and Dyeing). I'he VVorks 
of Messrs. H. B. Pi iostinan and Co. (Spinning ami ; 
Manufacturing). The V/orks of Messrs. A. 
Pricstnuin and Co. (Manufacturing and Finishing). 1 
(r»)*The Works of ^Messrs. Sir Titus Salt, Bart., Sons, i 
and Co., iJd. (Combing, Spinning, Manufacturing, | 
and Dyeing). 

(6) The City Conditioning House (Testing of Wool, Tops, | 

Yarns, &c.). i 

Note, — Lun(;heon will be provided ; for Excur- ' 
sioii I at Burley, and for all other.s at the Midland ' 
Hotel, Bradford. ! 

-4//crimon Excursions . — 

(7) The Works of Messrs. Geo. Hodgson, Ltd. (Loom ; 

Makers). ! 

(8) The Works of Messrs. W. H. North and Co., Ltd. , 

(Colton Warp Dyeing, Sizing, and iMercerising). ' 

(9) The Works of ^Messrs. Ed. Bipley and Son, Ltd. ! 

(Piece Dyeing and Finishing). i 

(10) The Warehouse of Messrs. Law liussell and Co., I 

Ltd. (Dress Goods). 

Note. — This Excursion is specially suitable for j 
Ladies. i 

The following has been arranged so that all ; 
Afternoon Parties may participate, with excc}>tion I 
of Excursion 1 : — | 

(11) The New City Firo Brigade Station, at 5 p.m. i 

(Special turn-out of the Brigade.) | 

7.30 p.m. Annual Dinner at the Midland Hotel. President’s I 

Reception, 7 to 7.30. Ladies are especially | 
invited to attend the Dinner. 

Friday, July nth. 

Pleasure Excursion to Ripon, Studley Royal, and Harrogate. 
8—10 p.m. Ladies* E^fcing, Midland Hotel. 

10 p.m, Smolung Concert, Midland Hotel. 


A detailed programme, with request form for Hoketi, 
was issued with the Journal for May 80. 

lu accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those Members wkoee 
names are printed in italics in the list of Council will 
retire from their respective offices at the forthcoming 
Annual Meeting. 

Sir William Ramsay has been nominated to the office of 
President under Rule 8 ; Prof. P. Phillips Bedson, Mr. E. 
Carey, Mr. W. H. Nichols, and Prof. H. R. Procter have 
been nominated Vice-Presidents under Rule 8 ; and Mr. 
Ivan Levinstein has been nominated a Vice-President under 
Rule 11. 

The lion. Treasurer and Hon. Foreign Secretary have 
been nominated for rcndcction to their respective offices. 


NEW SECTION AT SYDNEY, NEW 
SOUTH WALES. 

The Council has granted the application of thirty members 
of the Society resuling in New South Wales to be allowed 
to form a section, to be called the Sydney Section of the 
Society. 


ST. LOUIS EXHIBITION, 1904. 

'rbo invitation to British manufacturers to participate in 
the St. Louis Exhibition next year, which has been issued 
by the Royal Commission, with tlie endorsement of the 
Prince of Wales as President, may' perhaps he regarded by 
some as an apiieul to the patriotism rather than to the 
business instincts of British manufacturers, but it is to be 
hoped that on the higher ground indicated it will not be 
ignored. 

It would be most regrettable if other nations made a 
better display than this country, for, as has been ])ointedout 
by His Itoyal Highness, conclusions respecting the relative 
industrial iiiiportancc of various nations will certainly bo 
<lrawn from the respective cxliibits, and thus, indirectly, if 
not directly, the manufaetmiug interests of this country 
will suffer unless they are adequately represented at 
St. Louis. 

The Commission is seeking to encourage the adoption of 
the principle of eolleetive exhibits, and is offering important 
advantages to those who co operate on this basis. The 
elu'inieal industries lend themselves readily to such a 
method of representative illustration, and it is satisfactory to 
learn that already many important firms have signified their 
willingness to become exhibitors under those conditions. 

In order that adequate space may be secured, it is 
necessary that the Commission should at once receive full 
information as to the extent to which chemical manufac- 
turers are prepared to support the action uow' being taken, 
and those who have not responded to the appeal should do 
so without loss of time. Full partieulars can be obtained 
from the Secretary of the Liberal Arts Committee at the 
office of the Royal Commission for the St. Louis Exhibition, 
1901, 47, Victoria Street, S.W. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
reject^ by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 
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Cl)angt0 of SQilirtOO* 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they arc temporary 
of permanent. Multiplication of addresses is also to be 
avoided as tending to create confu.siou. When seudiug 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Ashton, Jas. ; Journals to llhodes Farm, Whiteficdd, 
Manchester. 

Bartripp. O. F., l/o Walthamstow ; 51, 1‘ultcney Uoad, 
South Woodford, Essex. 

Bcaley, A. C., l/o II. Bealey and Co. ; c/o A. C. Bealey and 
Sons, Jtadcliffe, Manchester. 

Collett, J. M., l/o AVotton; llillfield, Gloucester. 

Corsc/W. M., l/o Horton Avenue; 1283, Third Avenue, 
Detroit, Mich., U.8.A. 

De Lessing, Dr. G. f'., l/o East 8lst Street; 915, Park 
Avenue, New York City, U.S.A. 

Dent, Dr. Frankland, l/o Plaza del General Santocildcs ; 
Calle San Juan, 63. principal, Burgos, Spain. 

Donncdly, F., l/o Bolton; 335, Hyde Road, Ardwick, 
ManehestiT. 

Dreaper, W. P. ; Journals to e/o Courtuuld and Co., Ltd., 
Rocking, near Braintree, Essex. 

Kngledue, (Jol. W. J.; retain Journals. 

Fawcett, J. H., l/o London; Lanzi, Campiglia Marittima^ 
To.'^eana, Italy. 

Green, J. E., l/o Southport; Broarllea, Urmsion, near 
Manchester. 

Haas. Herbert, l/o Mexico; 121, Market Street, Sail Fran- 
cisco, ('al., U.S.A. 

Haff, Max. M, l/o Niagara Falls; 138, Slater Street, 
Ottawa, Canada. 

Hicks, Edwin F., l/o New York City ; e/o Asbestolith ("o., 
1225, Park Building, Pittsburg, Pa., U.S.A., Uiiemical 
Engineer. 

Horton, Wm., l/o Hoylake ; 18, Lightbody Street, Liver- 
pool. 

Irwin, Wilfrid, I'o (Jheetliam Hill ; Inglehursf, Stand, near 
Manchester. 

Jones, Herbert J., l/o Alanchester ; Beeches Jioad, Black- 
heath, BirmiiJgliam. 

Morgan, J. Jas, ; retain Journals. 

Murray, Rd., l/o Potternew ton Lane ; e/o Brotlierton and 
Uo., Holmes Street, Dewsbury Road, Leeds. 

Peppel, S. V., l/o (jolambus ; 131, Main Street, l.ouisviUe, 
Ky., U.S.A. 

Ralston, VVbu., l/o Govan ; Government Chemical Labora- 
tory, Lagos, West Africa. 

Richmond, Wm. 11., l/o Widnes ; Stalheim, Eccleston Park, 
Prescot. 

Siau, R. L.,l/o Kensington ; Springfield Brewery, Wolver- 
bami)ton. 

Stephens, H. C., M.P., l/o Carlton Gardens ; Avenue 
House, Finchley, N. 

Tufts, Chas. G., l/o Binghamton ; c/o .Semet-Solvay I 'O., 
Syracuse, N.i., U.S.A. 

Van Gelder, A. P., l/o Landing; Climax Powder Manu- 
facturing Co., Emporium, Pa., U.S.A., Superintendent. 

Wingate, Hamilton, l/o Bristol; 24, Wyuell Road, Forest 
Hill, S.K. 

CHANGE OF ADDRESS REQUIRED. 

Bunvell, A. W. ; I/o Euclid Street, Cleveland, Ohio, 
U.S.A. 

Lawson, Dr. T. A., 90, Boundary Road, N.W. June 2. 
Mactear, Jas., 72, Ashley Gardens, S.W. June 3. 


Canadian il»ettian. 


i Acnox OF POTASSIUM I'EltMAXGANATK ON 
INDICO, WITH KEFKKENCE TO THE 
HETERMINATION OK NITRATES liV TIIK 
INDIGO-CARMINE METHOD. 

BY W. K. LANG, ANl» W. M. Wll.Kll'.. 

i A series of experiments with dilute potassium nitrate, 
j sulphuric acid, and indigo, titrated with N/lo permangunato 
I of potash, gave such anonmlous results for the sama 
i amounts of potassium nitrate and indigo when the ijuuntitieK 
of sulphuric acid and of water varii'd, that the autliors, in 
this paper, have endeiivoureil to determine the eatises to 
whicii the previous failnre.s to obtain any comparable 
; results in the above titrations might he attributed. 

I The solutions employed were made as follows: — 

Indigo. ~~\ grm. of pure indigotiii was treated with 40 c.c. 
of eoneeiitrated sulplmiic aciil for an hour at a lemjHiiature 
of 7iU C. The solution, on cooling, was made up to I litre, 

I and of this, 1 1) e.c. ililuted with 1 00 c.c. of distilleil water 
I was employed for e:u h »*\pi*rinu'ut. 

I JJecinormal PoldHstiim PiniKingdTiair. — 'flie porman- 
! giiuate was standunlisrd against pure iron wiro, the iron 
j solution being reduced in a .loiies rednetor. For use the 
I solution was made centinornial. 

I I. Titration of Indigo Sidution hg Prrmnnganalr in the 
; presence of Sulphunc c.e. of imligo, 100 c.c. of 

j water, and varying amounts of sulphuric acid were titrated 
; with N/lOO permanganaie ; ii» the first column an*, the 
quantities of permanganate required wlitm no attention was 
' paiil to any incpeasi; in temperature consequent on the 
adilitioii of the Kuljiliurie acid, and in the sieond column 
are the amuuuts required wlien the temperature was kept 
constant at lOO^ (X during titration : — 

j tVrinamfanate rt'qulroil. 


Indigo. 

Wider. 

Sulplmrii' 

Aiid. 

1. 

Jl. 

e.c. 

i c.e. 

c.e. 

e.o. 

C.P. 

to’ 

! 10(1 

i ’ 

21-75 

25*7 

10 

^ 100 


24*77 

27*5 

10 

‘ 100 


2,5*00 

27*0 

10 

100 

10 

25*73 

2H*0 

10 

JOO 


2.5 -so 

2H(5 

10 

1 too 

.'■*() 

1 2IJ-IS 

30*2 

1(1 

101) 

1(10 

;o-i3 

4S*8 


I From these results, eacli one obtained from at least four 
; titrations, it is apparent tlnii the iimount of siil[)hurie acid 
jiresent exerts a considerable influence on the action of the 
j permanganate on the indigo, and also that the teiiijicratiiro 
' at which the reaction tahes place is an important factor, 

I the sulphuric acid evidently attacking the, permanganate 
; readily, as in tin* last example, where, it will be noticed, 
almost uouhle the amount of permanganate is used as in 
j the first. ExpiTiinents of a similar nature, tuit running the 
permanganate into the solution at different rates, showed 
j that the reaction between it and indigo was a slow one, as 
I much more was required tliau when tlie oxidising solution 
I was added slowly. In all the exiieriments, therefore, the 
i permanganate was added at a definite rate. 

II. Adhering to this definite rate of adding the perinan- 
gauate, further determinations of the permanganate reipiired 
to decolorise 100 c.c. of dilute indigo (0*1 grm. per litre) 
in the presence of an equal volume of eoneeiitrated sul- 
I phuric acid were made, as in the method recommended by 
j Trotman and FeU*.rs (thi.s Journal, 1902, C94) and other 
writers. After mixing the acid and tliu indigo and bringing 
! the temperature to 100' C., and titrating —(occupying 16 
I minutes in this operation — with the temperature kept as 
nearly constant as po.ssible, the amounts of permanganate 
required were 45*15, 4G*5, 42*2, and 43't)5 e.c. 

Il.(a). — Repeating the above with only 50 c.e. sulphuric 
I acid under precisely similar conditions of temperature, time, 
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and the rate of addio^f the permanganate, from 30*18 e.e. 
to 80*2 c.c. were required, the end point being quite accurate 
and practically cooitant, 

III. — Experimenti made with water and Hulphuric acid 
in varying amounts, and permanganate added, gave the 
following results : — 


Water. 

Sulphuric 

Acid. 

N/lOO PermanKanate required to 
produce any colouration. 

0.0. 

, c.c. 

c.c. 

luo 

1 

0-25 

100 

2 

0*25 

lOO 

6 

0-85 

100 

10 


100 

50 

1'2.1 

100 

100 { 

(from 0 C.C. to 8 c.(!., (lcpendinp;on the rate 
of juldinR the |>ermjinganato.) 


IV. — Lastly, the effect of a dilute solution of a nitrate 
(1 grm. KNO;, per litre) on indigo in the presence of sul- 
phuric acid was tried ; the end point was dithcult to deter- 
mine, but the following figures will show how much depends 
on keeping the temperature constant, and for the same 
length of time : — 


KNO, j 
Solution. 

1 

Water. 

Sulphuric , 
Acid. 

Time of ) 

heatifjg at | 
100” C. 

Indigo 

required. 

c.c. 

c.c. 

c.c. 

Min.**. 1 

1 c.c. 

10 

20 

10 

r> 

i 15M 

10 

20 ! 

10 

10 

i 17 1) 

10 

2'* 

10 1 

i.'i 

, 17*8 

10 

20 

10 1 

\r, 

7*.-i 

10 

2(» 

10 1 

15 

1 ro 


In the last three experiments (15 minutes’ heating) the 
temperature was allowed to rise in ouch case further above 
100° C., the results thus obtained being duo to loss of nitric 
acid. 

If, then, this method of estimating nitrates is to he of any 
accuracy, an absolute similarity of conditiovSybolh as reyards 
time and tcmperaturcy must be observed. Tt would app<‘ar 
from the results <juoted in ll.(a) that half the volume of 
concentrated acid would act better than a solution containing 
equal volumes alike of water and indigo and of acid. The 
figures given hero may, it is lioped, liclp to explain certain 
anomalous results obtained and difficulties met with by 
users of the indigo-carmine method. 


Hfberpool 


Meeting held at University College^ Liverpool^ on 
Wednesday, April 'l^ith, 1903. 


MR. FRANK TATE IN THK CHAIR. 


THE MAKING AND SETTLING OF ELEACHING 
rOWDEK SOLUTIONS. 

Br ARTHUR CARRY AND MAX MUSDRArf. 

Most makers of bleaching powder have from time to time 
been troubled and perplexed by complaints of their 
customers as to the bad settling of bleaching powder 
solutions. Investigation has on many occasions given 
little satisfaction to either party as no clear reason was 
forthcoming for what were, no doubt, annoying and 
possibly expensive delays to the bleacher. 

We therefore made for our own information, two or three 
years ago, a series of experiments on the settling of bleaching 
powder solutions and mi the most economical way of 
making them. 


As the properties of bleaching powder solutions are of 
interest to a large and important branch of the Chemical 
Industry we propose to put our results before you. 

We will first deal with our results on the rate of settling 
of a bleaching powder solution. 

The apparatus wt used, and still use, consists of a glasa 
cylinder about 12 inches deep x 2f inches diameter in 
which is suspended a vertical spindle supported by a glass 
bearing and carrying a small pulley above the bearing. 
The spindle dips down to the bottom of the cylinder and 
carries at its lower end a paddle shaped like a screw 
propeller. 

()ur standard method of testing a “ settling ” is to drop 
39 grms. of the ground sample of bleaching powder into 
the cylinder, add 500 c.c. of water at 70’’ F., and then 
thoroughly stir and break up the bleaching powder by hand 
with a glass rod. The volume is then made up to 560 c.c. 
with water at 70 ' F., and the solution mechanically stirred 
at a speed of about 250 revolutions per minute for 15 minutes 
and then allowed to settle for 10 minutes, when the depth 
of clear liquor is measured. 

Under these conditions the total depth of the column 
of liquor iu the cylinder is about S inches and the 3’w. 
about 

There were three ehief points to be investigated — 

1. The variations in the bleaching powder itself. 

2. The possibility that with the same bleaching powder 
material variations might he obtained through different 
methods of treatment. 

3. 3'he question, since the compacting of the body of the 
sludge is bound to exert a retarding intluenco on the later 
stages of the settling, as to how far it is possible to carry 
the settling in a reasonable time, and further, whether 
alterations in th(5 treatment of the si)Iutioii affect the 
ultimate volume of the sludge. 

To take these points in order — 

1. The Variations in the Bleaching Powder itself. — As 
makers of bleaching powder we arc hound to admit that 
such variations exist, and, though we understand the con- 
! ditions which cause them and are able to keep them withia 
1 reasonable limits, it is practically impossible to avoid some 
i fluctuations. 

I 2 . The effeet of varying the Method of making the 
j Solution. — There are practically only two directions in 
; which material variations in the method of making the- 
j solution are possible, viz., in the temperature of the water 
1 used, and in the amount of grinding or agitation the bleaching 
j powder undergoes. 

The Temperature of Solution. — We found a very marked 
difference in the speed of settling of solutions of the same 
sample of bleaching powder with variations in the tempera- 
ture at which they were made. 3’he rate of settling increases 
with the temperature of solution, and we find that there is 
no danger of decomposition at temperatures up to 90° F. 

Table HI. gives some of the results obtained by solutions 
at different temperatures. 

The effect o f prolonged Agitation of the Solution on the 
Bate of Settling.— \y a have often observed in the course of 
j our visits to the works of consumers of bleaching powder 
' that it is the practice to agitate the solution for any length of 
time up to six hours ; two to three hours perhaps being the 
period most favoured. This system is followed both in 
making the solution of the original bleaching pow'der, and 
in the subsequent w'ashings the object, of course, being to 
ensure recovery of the whole of the chlorine. 

As we believed that, with so soluble a substance as 
hypocldorite of lime, such prolonged agitation was not 
necessary, we took the opportunity of testing the point on 
the working scale at the works of one of our customers. 
We found that with eflBcient stirring the hypochlorite in 
solution does not increase after the early stages of the 
operation, say after the first 15 minutes. By efficient ” 
stirring we mean a sufficiently high rotation of a properly 
constructed mechanical agitator to produce a distinct 
swirling effect on the surface of the liquid. This con- 
clusively proved that prolonged agitation is an absolute 
waste of time. 

In order to see if the lengthened agitation had any effect 
on the speed of settling of the bleaching powder solution 
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wheo made, we tested three different samples of bleaching 
j>owder by our standard method, agitating thorn in the 
various experiments for different leng&s of time. 


Table I. 


The results were as follows : — 


Duration of 

Degree Tw. of Solution. 

Relative Seillings. 

Agitation. 

A. 

B. 

c. 

A. 

B. 

<•. 

Hrs. Min*. 

0 l.'i 

81 

8 

« 1 

48 

40 

4t 

1 

15 


. . 

.. 

is 


11 

a 15 



.. 

.^8 

36 

31 

28 

.8 

15 



• • i 

.82 

36 

4 

16 



t 

• • 1 

30 

34 

26 

5 

15 



•• ! 

30 

34 

26 


There is no increase in the specific gravity after 15 
minutes’ agitation, whilst after 4| hours* agitation there 
is an average reduction of 3G per cent, in the rate of 
settling. 

To express the results given in this table in the form 
of a practical example, we may consider a batch requiring 
only 15 minutes’ agitation and, say, six hours* settling; or, 
say, 6j hours in all. 

If this batch bo stirred for hours there would be a 
loss of time of four hours, if it bo stirred 4^ hours a loss 
of time of 7J hours would result. 

We now come to the third of the points we investigated, 
viz.^ the retardation during the final stages of the settling 
and the conditions which govern the ultimate volume of 
the sludge. 

From a practical point of view this is a very important 
|>oint, and one which, when not appreciated, is very likely 
to lead to serious loss of time. 

Our investigations showed us that the rate of settling 
begins^ to be retarded when the sludge occupies about three 
times its final volume. The following table shows the rapid 
increase of this retardation : — 

Table JI, 

X represents the ultimate volume of the sludge. 

Ijiterval of Settling. j Ratio of Tinu^ taken to Tiimi 
rcquire<l for the same Distance 
at the tieginning of tho 
Opcmtion. 


From To 


X X 8*0 
X X 2-0 
Xx 1-5 


X X 2» 
X X 1-5 
X X 1-17 


15 

tro 


The increase in the retardation after the second of these 
steps is very marked. 

To obtain a fairly accurate idea of the ultimate volume 
of the sludge from a given weight of bleaching powder, 
we made a number of trials in the laboratory by the method 
desenbed above, and checked them on the large scale. We 
same bleaching powder, the condition 
which tended to decrease tho speed of settling tended also 
to increase the ultimate volume of the sludge ; that is to 
lower the temperature at wiiich the solution is 
juade, and the more prolonged the agitation it undergoes, 
** the ultimate volume of the sludge. 

The following table gives some of our results : — 


Table III. 


Sample. 

i Inches 
Settled per 
Hour. 

1 

Tomperature | 
of w aier j 
used. 

1 i 

Degree* ' 
Tw. 

Ch. ft. Sludge 
> per 1 cwt. 

; Bleaching 
Powder. 

A 

6 

j 60 

13 

6*4 

A 

22 

85 , 

, 13 

i 2*2 

B 

13 

60 

« 

8*6 

B 

24 

90 

9 

2*0 

C 

19 

1 60 

1 9* 

2*1 

0 

1 36 

00 

1 

1*5 


The value of the data given above is exemplified by the 
following iustanoe : — 

We received a complaint from a customer that our 
bleaching powder would not settle even after 10 hours. 
On investijnitiou we found that our customer used 19 owt. 
charges in his mixer, which hml a fixed outlet for the clear 
settled liquor. This fixed outlet only allowed a sludge 
space of 47 cb. ft., or 3*9 ch. ft. per I cwt. bleaohiug 
powder. The depth of the liquor was .'i ft., the diameter 
ot the tank 7 ft., and the height of the discharge pipe 
15 ins. 

We tested the bleaching powder in the laboratory. It 
yielded a perfectly clear solution, and the rates of settling 
during the difierent intervals indicated that it should 
behave as under for the conditions named, with water at 
70 F. 

Taui.k 


Distanoe fwdthvi okitu. ! 

Time occupied. 

Ft. 

Ins. ’ 

111*. 

Mins. 

2 

0 1 

1 

36 

1 

0 

1 

12 

0 

6 

*2 

10 

0 

3 

11 

0 

3 

9 

1 

10 

4 

This is the 

Stage at which thei 

r outlet 

was fixed, and 

tho table shows that no less than 

1 1 hours were wasted in 


waiting for the last 3 ins. of settling. In addition they 
used water at 5.')“ F., which made their results worse than 
they wojild otherwise have been. 

Wo recommended that (he outlet should he niiied 3 ins., 
and this proved entirely cfii<racious. The position we 
advised corresponded with an allowance of ch. ft. of 
slndgo space per 1 cwt. hh‘aching j)Owder used per hatch, 
which was approximately (the ultimate volume) x 1 

We now come to tho conditions necessary for the 
economical use of the bleaching powder. After running 
off the clear liquor from u batch of bleaching powder 
Solution the sludge left behind requires, of course, to bo 
washed to save the very considerable amount of chlorine 
left with it. We have on visiting some of our customers* 
works been much struck by the amount of agitation they 
appear to consider these washings require. If as we 
expected the residual chlorine in the sludge is due to the 
solution in which solid particles of lime are suspended, 
this prolonged agitation would not he necessary. We 
found that after the first solution of the bleaching powder 
is made there is a solid residue of about 20 per cent, (dry) 
on the original bleaching p<'wder, having a sp. gr. of2’3, 
in wliich the undissolved available chlorine varies with the 
specific gravity of the solution from which it is filtered, in 
the ratios given in the following table : — 

' I 


Spocillc Gravity of Sedution, 

) UndiHHolved aval lahln Chlorine 

1 on KM) original Ithsm-liirig 


l’owd(‘r. 

" Tw. 

20 

2’0 

18 

1 11. 

16 

1 0-8 

12 

0 * 

H 

()'7 

6 

0-4 

4 

! 0-4 

2 

0-3 


The sludge when compacted to its ultimate voluma 
contains about 95 per cent, of liquor by volume. 

From this it is evident that the residual chlorine is in 
solution and not in the dregs, and therefore it is only 
necessary, in order to obtain a full yield, to dilute the 
sludge from any strong washing, agitate for, say, a couple 
of minutes, and allow to settle forthwith. 

To summarise our results we consider that in order to 
made and settle a bleaching powder solution in the shortest 
time, and with an almost complete utilisation of the 
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C<blp^ne contents, the following precautions should . be 
observed 

Water used in the Solutions. — The water sboold not be ’ 
cold. The best practical temperature is 75" to 80" F. 

blenching Powder. — This should T>e emptied into the 
agitating tank through a 1 in. mesh sieve, any lumps 
being knocked through with the flat of a spade. 

Agitation. — Tlie agitation should be performed so as to j 
show a strong swirl on the surface, say, with a periphery 
speed on the agitator of .500 ft. i)er minute for tanks of I 
5 ft. to 9 ft. diameter, niifl the lower limbs of the agitator | 
should be not more than 1 in. from the bottom of the } 
tank. 

After comjdeting tin* volume of the batch thorough, 
agitation for 20 minutes is ample for all strengths of 
solution up to ir/'Tw. Further time spent on agitation ' 
is wasted, and, liy heating uj) the bleaching powder, renders 
subsequent settling appreciably slower. 

Clearing Space for Sludge. — The run-off pipe should be 
at such a height as to allow .5 cb. ft. of sludge per cwt. of 
bleaching powder used per batch, for all strengths of 
solution up to 16"T\v. Unless a sufficient space is allowed, 
enormous waste of time will arise in waiting for the lust 
few inches to settle clear. 

Washing Sludge. — The sludge consists not of bleaching | 
powder but of insoluble lime suspended in bleach solution. 
When the clear liquor has been run olT, the agitating tank 
should be filled again with water, and the contents agitated 
for five minutes only prior to settliug. 

Pjfivieneg of Plant. — When the above advice is followed 
the loss of bleaching powder in the washe<l sludge will not 
exceed 2 lb. per cwi. of bleaching powder U8(“d, provided 
the last clear liquor is not more than 2 ' Tiv. 

Jn conclusion w(^ wish to acknowlexlge the important 
share taken in these investigations by our friend and late 
colleague, Mr. Shrapnell Smith, who did practically the 
whole of the experimental work. 
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Meeting held at Burlington Iforise, on Monday ^ 
March \hthy 1903. 


Mil. WALTER F. UK1T> IN THE CHAIR. 


THE STA^^DAUDISA'ITON OF AK.VUYTICAL 
IMETIIOD.s. 

IIY H. nnooi* RICHMONO. F.l.O. 

Standardisation of iuetho<Is bus betm proposed as a 
means of approximating to the truth of analytical deter- 
minations ; two opposing schools of thought, however, 
approach the question from diiTorent directions. 

On the one band, bodies of men chiefly in America, j 
who have had the opportunity of simultaneously examining j 
identical saiuple.s have been so struck with the magnitude i 
of the errors revealed that they have attempted to find a i 
remedy in laying down exact conditions under which every I 
one shall work. 

On the other hand, numerous chemists with less j 
experience in combined Mork, think that the differences ; 
which other people find are due to avoidable errors, and i 
express the opinion that a competent man, having chosen i 
a good method, will obtain exact results. They argue that j 
it is not necessary to lay down exact conditions for all to j 
conform to, because the competent man will know the ! 
necessary conditions, and the incompetent will still deviate 
from them. 

Hoth standpoints give a distorted vision, and neither 
party’s view’ is unma^ed by fnllaoios. 

The sum of bumarfitnowledge is not large, but even this 
is greater than the knowledge of any individual, even the 
best } the most learned and competent man is, after all, 


but the least ignorant, and measured from an absolute 
standpoint, i.e., by the smallness of the amount he does ooi 
know, dare we assume that he is so greatly superior tc 
the common herd as the opponents of standardisation arc 
compelled to hold ? It is probable that the sum of several 
intellects is better than the mean intellect, but they art 
never equal to the sum of all intellects, and may be 
inferior to the sum of all other intellects, and possibly ever 
to some individual intellect. As methods have bceu 
standardised by quite a few men, it by no means folio wt^ 
that they have laid down all conditions necessary tc 
ensure approach to accuracy, nor that they have laid 
them dowu as well as other bodies, or even individuals 
would have laid them dow n. A standardised method maj 
give rise to larger chances of error than other methods 
which ])ear the official approval of no committee oi 
council. 

We have either failed, to learn or have omitted to beai 
constantly in mind that chemical reactions are never 
complete, arc reversible, and finally only attain an 
equilibrium, often, it is true, at a point approaching a 
limit so nearly that we do not distinguish the difference, 
and we have consistently ignored the influence of con- 
(litions in determining the position of the point of 
equilibrium. By studying closely any reaction we find 
that in our daily work wo usually ignore one or more 
conditions, which are not quite without measurable in- 
fluence on the point of equilibrium. We forget the law 
of mass action, which should tell us of the influence of 
time, we assume that the temperature of the laboratory 
does not alter, we ignore (in both senses) the laws of 
diffusion, we assume that we work in a vacuum, and that 
at the same time vapour tension is nil, we consider all 
reagents as pure — in short w'e take many variables as 
constant. 

It is certainly true that our errors proceed from the 
untrue simplifying assumptions that wc make ; many oi 
these assumptions we deliberately make to save time and 
labour ; but we do not always properly appreciate, or even 
know the effect of our simplification. It is very desirable 
that we should know the influence of conditions, it is fai 
less desirable that we should have certain conditions more 
or less strictly laid dowu, and it is not desirable that wt 
should ignore the conditions which are appreciable. 

Standardisation of methods by the present process is uol 
ideal j a committee lays dowm a method after a more oi 
loss extended investigation, during which they have done 
little to make exact studies of the influence of couditions, 
and the laws underlying the methods ; they have aimed at 
concordance, and not approximation to the truth, and then 
method is often shown not to he the best, hut as it ij 

official ” it remains. A perhaps worse state of things ie 
the ostrich-like ignoring of any except avoidable error, and 
the fallacy of the assumption that the competent man using 
a good method must be correct. 

1’ho really standardised method would be the method 
about which the maximum knowledge is possessed ; to 
obtain this we must first find out the errors, study their 
causes, and eliminate or evaluate these. Practically, the 
easiest and surest method of finding error is by combined 
work of many clienii.sts on identical sirraples ; the causes 
will he found by a discussion of results, by visits of one 
mau to another’s laboratory to observe how conditions differ, 
and by a subseiiuent study of the effects of the difference 
of conditions ; the influence of each cause of error will then 
require careful study. It is not to be expected that the first 
piece of combined work, nor the first discussion, will lead to 
the elimination of errors, but gradually a knowledge of the 
method will grow, and when the observers are satisfied 
with their work, they may publish the results for criticism ; 
others will suggest points overlooked and correct erroneous 
deductions, which will be again investigated, discussed, and 
published ; gradually a good method will grow. 

There will be no dictation, as no method will be laid 
down J there will be simply au invaluable record of investiga- 
tion of sources and causes of error, and a means to hand for 
their elimination. The method will not be the committee's 
method, hot the method studied by the committee ; it will 
gradually approximate more and more to the truth. 
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To »aisi my oonteutions are ? — 

(a) lodiindually wo are not advanced enough in know- 
ledge to eolve all the problems pot before us. 

Collectively we can do so to a much greater extent, 
(e) Combioed work and discussion are the best mutko<ls 
of filing out the errors of and laws underlying a method. 

(d) Haying found the laws cf the method, which we can 
most simply express in the form of a differential equation, 
we must by combined work find the most probable values 
for its constants. 

(e) This^ being done, conditions need not be prescribed, 
and especially partial conditions only must not bo prescribed ; 
it can be left to the individual to iutegrato the equation, 
and hud the constant for his conditions. 

(y) It will be also a simple matter to integrate between 
the limits required by the manufacturer. 


Meeting held at Burlington JlousCy on Monday^ 
MarrJi \Qth, 1003. 


MR. WALTKU F. KKID IN TUK CHAIR. 


THK STANDAKDISATION OF COMMKUCIAL 
METHODS OF ANAl.YSIS, ESI'KCIALLV 

THOSE APPLIED TO IIREVVING MATERIALS. 

UY ARTHUR R. LINO, F.I.r, 

Since there seems to be some misnnderstanrlirig :is to 
what is implied by the term “standardisation,” I would like 
at the outset to state what 1 myself take it to meafi. It is 
the determination and fixation of the conditions necessary 
for attaining accuracy. 

In very few cases is it possible to separate each of the con- 
stituents from a given iiiass of material, and indirect means 
of quantitatively determining the constituents have to be 
resorted to, such as the formatioi! of a definite substance 
(not necessarily a derivative in a chemical sense of the one 
we arc^ estimating), by thos)ceurrence of a chemical reaction. 
No reaction is under any conditions absolutely ctunpleto ; 
but in the majority of cases a state of eipiilibrium is reached 
when the change in one direction may practically attain 
completion, which, however, is generally only possible if 
one of the compounds formed ho continuously removod 
from the sphere of action by change of physical state. 
The determination of the clfect of various conditions on 
the attainment of this state of equilibrium is a matter of 
importance, if the reaction is to be made use of as the basis 
of an analytical process. 

As a rule, in methods of analysis based on chemical 
principles, a high degree of accuracy is possible, within a 
fairly wide range of conditions ; still, as this range of 
conditions differs in different casc.s, standardisation can 
never l>e ignored, but in many cases we have to be 
content with having established the effect of conditions 
empirically without discovering the precise nature of the 
disturbing influence. Whilst, therefore, 1 agiee with 
Mr. Hertram Jllouiit (Cheni. New's, P.bili, 86, 177), that 
all methods of estimating the same substance which are 
chemically sound must give the same result, the methods 
to which we can apply the qualification “ chemically sound,” 
as I understand it, art* but few. 1 agree also with Messrs. 
Stanger and Jllouut (this Journal, 1902, 121(1) in their 
strictures on the adoption of stereotyped and unilVirm 
methods in such determinations as that of silica, lime, 
magnesia, 3:c., for one of the surest means of coalinnatioii 
we have is the determination of the bettor known inorganic 
bases and acid radicle.s in several ways, and agreement of 
results obtaiued by different methods, each having the same 
probability, furnishes the best guarantee of their truth. 
But the fact that an analytical process is based on chemical 
principles does not obviate the necessity of standardisation 
in the sense I have used the word ; and that Messrs. Stanger 
and Blount recognise the truth of this, no better illustration 
can be given than the elaborate way in which they describe 
the various details '^hich must be attended to in order to 
insure accuracy in the determinations referred to. ^ That 
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I the majority of the analytical methmls oommoiily emplovod 
I yield aceurute n'sults is aoeouute<i for by the filet that they' 
i are the result of the ctimhioed experience of nutneroua 
! workers, so that errors, duo to a ^Tiriety of condition.s mot 
i with in practice, have been eliminated; in other words, 

! they have been standard ise«l. • 

There are uumeroii'- industries in which the main 
j materials and products are organic compounds, and 
i althougn processes of chemical analysis can often hoappliml 
to these, tliero are instances in wliich it is necessary to 
j adopt methods depending on the measuremetH of some 
; physical property. 'I’hese latter methods are for the most 
; part of an arbitrary and empirical nature ; hut as a rule, 

1 w'hen all the conditions ca])ablo of being controlled are 
kept constant, concordance of results folNiws; but not 
' necessarily accuracy, that is to say, the results may deviate 
I widely from the absolute truth. Take, for example, the 
, determination of canc sugar (saccharose) by the polari meter. 

Commercial sugars contain u number ol foreign siihstunces 
I known ami uuknow n, some of which art* optically active, 

: and others, whilst they may not affect the polarised my 
inr .sc, yet modify tlie rotatory power of the cane migar by 
. their presence, 'fhe direct traiwilation of rotatory power 
into percentage v)f sugar doi s not, therefore, invariably give 
' accuraitc results, although tlu' valnes obtiiimal by iw’cx or 
; more operators may bi* in ^^rict agreement. I'irrors of this 
'■ kind are minimised by the adoption of the method of cloublo 
I observation before and aftcu' ijivcrsion under the conditioiiH 
j first drawn up by (>lergi*t. .Still, the anal}8is of sugars has 
received such a large ainouiiit of attention that, despite tho 
! empirical character of many of the methods, if tho results 
I do not approximate to tln^ truth us closely us do those 
; obtained by chemical proci'sses, their redation to the truth 
' is so well known that they are not only avaiUibli^ for 
<*oinmercial purposes of buying and selling, but also for 
factory control. 

At the present time there are complaiuts in the brew- 
ing and malting industries that the results obtained by 
different chemists, working on what arc assumed to be the 
same samples, exhibit great diflerenees. This applies more 
especially, though not exclusively, to malts, d'hu cooso- 
quence is that both brewers and iimltHters \ery naturally 
complain of this state of things, whi'di frequently leads them 
into disputes, besides leaving them in doubt as to tlie quality 
of mult as judgid by its analysis. 1 am open to admit that 
the evil may he largely due to improper methods of .sampling, 
this being, in the case of mall, a matter attended with great 
dillicnlty. But even when idmilieal samples of malt are 
given to two anal>sts, there can be no boi)e of concordance 
of results unless uniformity of procedure be adopted in 
carrying out the various deierminations, becausi* these arc 
one and all of arbitrary and emjnricul character. 

In a paper read before the North of England Institute of 
Brewing last year (.1. Fctl. Inst, Brew., 1902, 8, 411) 1 
discussed some of the jirineipal determinations which are 
carrieil out in the aualysis ot malt. 1 pointeil out tluit 
the yield of extract us determined in the lalmratory is 
recorded in the, .same terms as i I is in the brewery, y«*t it 
must not he exjieeted that identical Milues will be obtained 
ill tho two ca.‘-es. T’ho brewer nutdifies his i)roce*dure 
according to tho material he is dealing w ith and the product 
he desires to olitaiu. The unalysr, on the other hand, will 
generally udoju some more or less stereotyiied method, hi» 
object being, not to obtain the tmiximurn extirmt, but to 
furnish evidence of the nature of the sainple to his client. 
Hence, fitee liness or some oth(;r defect will, il it occur, he 
Indicated by ihe result ofthif extract delermiualion taken in 
conjunction with certain others. 

The fact that different analysts, working on the same 
sample of malt, return discordant values for one and the 
same item is ooe that tends to bring discredit on the value 
, of scientific a<lvice. Bearing in mind the arbitrary nature 
of the determinations in question, tlie obvious remedy is the 
adoption of uniformity of procedure ; this, however, in- 
volves a difficulty. 'I'he various chemUts who have ma^e 
; a special study of brewing and malting have, very naturally, 
a preference for the methods devised by themselves, the 
indications of which they understand ; and there can be no 
[ hope that any uniform proce<iure will be agreed to until a 
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oonferooce hat been held of all interested in the question. 
This course has been suggested by Dr. W. Frew, and at a 
somewhat later date by myself ; but up to the present 1 ’ 
have not beard that the suggestion has received any 
attention. 

In a recent paper by Mr. A. C. Chapman on the standardi- 
sation of analytical methods with especial reference to the 
analysis of brewing materials. Die author, after pointing out | 
that ill the case of all the well-known and coinmonly~used j 
analytical processes, the conditions necessary for accuracy | 
have been determined by numerous workers, deprecates 
the prescription of standard (uniform) methods except in 
certain cases in which the results vary with the precise 
experimental conditions adopted. Dealing with the analysis | 
of sugars, Mr. Chapman says : “ The best form of ‘ stan- ] 
dardisation Ms . . . that which every careful chemist ought | 
to adopt for himself, and which consists in testing the | 
accuracy of the methods he employs with the pure sugars i 
themselves. If this were done all results would agree, as | 
they would all be very approximately accurate.** Following 
this lie states that, whilst he feels that little good could i 
possibly result from any attempts to reduce our analytical | 
processes to one standard pattern, he believes the discussion ; 
by competent persons of the proper interpretation of some | 
of the numbers obtained might be useful ; in this connection I 
he cites the different views held at the present time with : 
regard to the unfermontable substances (other than dextrin) 
present in commercial glucoses, inverts, &c. 

With many of Mr. Chapman’s remarks I cordially agree, 
but I must dissent from some of them, lii the present 
state of our knowledge it is not possible, in dealing with 
commercial sugars, to insure accuracy by employing a 
method which has been standardised with pure sugars, for 
some of the constituents of commercial sugars are not even 
known. Chemists are in the habit, after standardising their 
methods with certain well-known sugars, of interpreting the 
results of the analysis of commercial sugars in terms of 
these. This is a conventional procedure to which the term 
accuracy in the absolute sense cannot be applied. Take 
the determination of maltose in a malt wort by the cu|)ric 
reducing method in combination with the polarimeter. We 
may apply a metho<l of cupric reduction which yields 
accurate results with pure maltose, and we may use the 
optical constants of certain carbohydrates so far as they are 
known ; we may further correct the results for the small 
amount of caue sugar, dextrose, and hevulose, determined 
by a separate experiment, hut even then the result will not 
indicate the true amount of maltose present, and, recognising 
this, many brewing analysts report this value as apparent 
maltose.” The relation between this apparent maltose and 
the actual amount will vary, not only according to the 
mashing temperature, but also according to almost all the 
conditions obtaining during the tlooring and kilning of the 
malt. This is, in the tirst place, due to the occurrence in 
malt wort of earbohydrates, the constants of which are 
unknown; l>ut apart from this, mult wort coiitaiiis so many 
foreign substances that, although the analyst may employ 
a method which, with a solution of pure maltose, ill give 
accurate results, this is not the case when it is applied to 
malt wort. When a gravimetric cupric reduction method 
is used, some of the cuprous oxide is dissolved by the nitro- 
genous compounds of the wort, besides which the precipi- 
tate is invariably contaminated with inorganic compounds. 
Absolute accuracy is quife out of the question. Relative 
accuracy, combined with uuifonuity, in terms of maltose or 
of any other sugar is only possible under standard conditions. 
Much less certain than the maltose value is that of dextrin, 
for here wo are dealing with a whole series of bodies of 
unknown constants. It has now been definitely established 
that among the products of the diastatic conversiou of 
starch there is no such substance as a dextrin which does 
not reduce Feh ling’s solution. 

Mr. Chapman and I are in complete accord with 
regard to the significance to be attached to the terms 
“brewery extract ” and “ laboratory extract ” respectively. 
“ Laboratory extract ** means, he says, ^ “ the extract 
obtained by imy pai4fcular chemist working under the 
experimental conditions he is accustomed to observe in bis 
own laboratory.** A little further on he states: “An 


analyst who has devised a process for determining the 
extract yield of malt (arbitrary or indefensible on strict 
scientific grounds though it may be), and who has for a 
number of years bad the opportunity of compaiing his 
laboratory results with those obtained by his clients in 
actual brewery practice, is, in fact, in possession of a 
process of great value to himself, and it is absurd to ask 
him to exchange such a method for one at least as 
arbitrary and unscientific, and to expect him to voluntarily 
relinquish the value of years of experience.** This has 
nothing to do with the point at issue. No one has a right 
to dictate to the consnltant the means he shall adopt in 
investigating the samples submitted to him. The point is 
that the terra extract, unless its prticise significance be 
defined, is of no more use for technical or commercial 
purposes than is the specific gravity of a substance 
without reference to the temperature at which it has been 
determined. At a juncture like the present it behoves us 
to otfer any methods >ve have been in the habit of using, 
with our experience of the results obtained with them, for 
discussion. If this were done, there would be little feat 
that au experienced technologist like Mr. Chapman would, 
as the result of the deliberations of a committee, be asked 
to give up the use of any method which he had found 
valuable. The recommendations of a committee would not 
neccwssarily be the prescription of one uniform method for 
any given determination, but it would be for them to 
determine as accurately as possible exactly what any 
specific method measures, so that the differences between 
the results of several analysts working on one and the 
same sample would no longer be inexplicable. Apart, 
however, from commercial reasons, for the progress ol 
analytical research it is desirable that any analyst who has 
a valuable method shall divulge it in the orthodox manner 
by publishing a detailed description of it. Such a pro- 
cedure, which has worked so well in the evolution ol 
methods of chemical analysis, would have an e(jually 
good effect in the case of methods of a more arbitrary 
character. 

In discussing the diastatic activity of malt, Mr. Chapman’s 
views approach much more closely to my own. Ho says : 
“ Here, I tliiuk, is a ease in which some degree ol 
uniformity among brewers’ chemists might with advantage 

bo observed.” “I do feel, however, that both 

brewers and maltsters have a legitimate grievance when 
they have presented to them two reports on one sample, 
giving quite different numbers under the same heading 
without any explanation of their meaning.” In my paper 
on malt anal^'sis {loc. cit.') I used words to the same effect. 
Proceeding, Mr. Chapman states : “ I would venture to 
suggest that analysts might insert the word ‘ Lintner * in 
cases where the activity has lieen determined by Liutner’s 
original method, and has been expressed on his scale. 
When some modification of this method of working has 
been followed, or some other scale employed, a few 
explanatory words in the body of the report would tend te 
prevent misunderstanding.” lie expresses substantially 
the same views with regard to the determination of colour 
Do not the same remarks, however, apply to the determina- 
tion of extract, for which methods ejjually arbitrary are 
employed as those used for diastatic power and colour ? 

Personally I disagree strongly with stereotyped methods 
wherever their use can be avoided, and the brewing 
industry is I think at the present time suffering rathek 
by their use than by their absence. Take, for example, the 
method we have just been discussing, that of determioing 
diastatic power, as prescribed by Lintner. I have stated 
on several occasions that I consider the indications afforded 
by this method of little practical value, and Professoi 
Windiscli, commenting upon my remarks, has expressed 
himself in complete accord with them. The determination 
is essentially of a stereotyped nature; conditions must be 
obeyed exactly, otherwise uniformity of results is not 
j possible. I could cite numerous data indicating that the 
values expressing the diastatic power of malt on Lintner’j 
j scale are not only often valueless, but are frequently 
misleading ; but they would be out of place on the present 
occasion. I may, however, draw your attention to thii 
I season’s malts. Speaking quite generally these give verj 
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values for diastatic power on Lintner's scale, but the 
yield of extract is for the most part unusually high. Now 
I do not wish to infer that diastatic power and yield of 
extract have of necessity any direct connecUon, hut the 
value for the diastatic power ought to have a relation to 
the saccharifying power of the malt, and therefore this ! 
season one might expect to find that worts had a tendency ! 
to be incompletely saccharified, or to give low values for \ 
apparent maltose j such, however, is not the case. j 

I am aware that there are numerous other methods used I 
in the analysis of brewing materials and products which 
I might have mentioned, but since the same remarks ! 
apply in a greater or less degree to them all, this 
M unnecessary, and those 1 have dealt with are typical 
examples. 

In conclusion, the main point which I have endeavoured 
to support by ray arguments and which appears to me to i 
be beyond tlie region of contention is the neceessity of 
investigating certain empirical methods of analysis whiih 
a view of ascertaining what they actually measure when 
carried out under certain defined conditions. This con- 
stitutes the standardisation of the metliod in question, and 
in my opinion ought only be attempte<l after the conjoint 
deliberations of those in the habit of carrying out the 
determinations and of applying the results. It is the first 
step towards the elaboration of standard methods which at 
the present time cannot be adopted because they do not j 
exist. It by no means follows that the ultimate result of 
such work will be to reduce all metho<ls to one pattern. I 

I am glad to note that Dr. J. Augustus Voeleker, in his j 
presidential address to the Society of Tublic Analysts, | 
makes the following remarks, which speak for them- j 
selves : — 

It lias been abundantly- brought home to the Kditorial I 
Committee that there is a useful field open to them in I 
more closely examining some of the methods or processes 
put before them from time to time, and in ascertaining 
how far various suggestions may bo practically useful. It 
is intended that such inquiries bo prosecuted by different 
members of the Committee and the results he commuuieated 
in the form of papers to the Society’. Many a process put 
fonvard tentatively liy its author may be found, on fuller 
investigation, to be impracticable, while others that have 
a sound basis cannot fail to he strengthened, and to become 
better known by the fact that men of eminence in their 
re.spcctivc domains have examined the same and submitted 
them to close criticism and wider application. It is much 
hoped that this branch of the Council’s work will be well 
taken up and form an important part of the Society’s 
operations.” 

DnsOCssroN. 

The following note from Dr. W. Frew, was read by the i 
Secretary ; — I am specially interested in the standardisation 
of the methods employed in the valuation of the raw 
materials and finished products of the brewing imlustry, 
and some of my statements in. this connection have been ! 
subjected to Mr, Chapman’s most courteous criticism, fn j 
a paper read to the Midlands Institute of Drewiug in ; 
November of 1901 (J. Fed. Inst. Ilrew,, 8, 341), I i 
pointed out that most of the determinations made in this i 
branch of analysis are simply values varying with every I 
slight alteration in the details of the methods employed, ' 
and that, therefore, to have comparable results, staudard ! 
eonditious of experiment and of translation of results, j 
must be laid down and rigidly adhered to. For, although | 
we know exactly how two different methods (say) for the I 
^termination of the “ available extract ” of a malt have 
been carried out, we cannot (owing to the nature of malt 
and to many other considerations) compare the two values | 
^tamed. As it is always better to give a concrete example, i 
I will quote a few figures recently obtained by myself. 

A high dried malt from a French barley was mashed 
according to the Vienna Congress method, (1) ground to 
flow (2) crashed in Seek’s Standard Lal^ratory lilill, 
Gnst No. 25, (8) and in Seek’s Mill, Grist No. 40. The 
twwe sets were made up, after mashing as usual to 
^0 grms. with water in each case ; whilst, in the case of 
No. 3, a parallel mash was made up to 500 c.o. total 


volume. The extracts of those made up to weight were 
calculated as usual, whilst iu the case of 8a, Mr. Heron’s 
assumption as to the volume of insoluble matter left fW>m 
50 grms. original malt was adopted, and the extract oal- 
culatinl on the basis of 585 e.e. of resultant wort. 

rhe following figures represent peri-entages of extract 
(Windiach, ID'/ 15') on the dry matter of the malt as 
obtained from each of those grists : — I (Flour), 77*96; 
'1 (Seek, 25°). 77*08 ; (Seek, 40 ), 7.4 • (U) ; :\a (Seek, 40’. 
48.')' c.c. wort?), 71*40. These figures speak for them- 
selves and show how serious are the differences produce<l 
by variations in the fineness of the grist and the method of 
making up to the final volume. Thanks to the energy of 
the Herliu .Station for Brewing, with the aid of the Gebrthler 
Seek of Dresden, a mill has now l>een provided which gets 
over the hitherto unsurmountiible ditiicult^ of equality of 
grist-fineness so that the chief obstacle m the way of 
standardisation all over the world has been removed. It 
only now remains to decide on tlio mashing method and 
the way of making up to volume and, if 1 might bo allowed 
to make a suggestion to tlie brewing chemists of this 
country, their opportunity might well bo found at the 
coming congress of applied eht ujistry in Berlin, We want 
a world wide standard ; in these days of international 
competition we cannot afford to neglect the weapons that 
are being used against us. Methods winch are useful for 
ourselves and our particular class of clients are all very 
well HO long as our clients are not competing outside their 
own circle or island ; wlien we have a large scientifically 
conducted and controlle<l industry like the t)rewiug trade of 
Germany competing moat sueeessfully with us in all our 
foreign markets, it is time to b»! less insular and to adopt 
methods by which we can learn something of our opponents' 
mode of working, methods wliich wdl keep us in our 
struggle to retain our old supremacy. Men like Lcdlmayr 
and Duker learned how Science might help an industry by 
their visit to England more than 70 yiMirs ago, and we 
see now how well that lesson has been applied ; do not let 
us he too proud to acknowledge I list it is our turn to profit 
by the fruits of that historic “ Bierreise. ” 

Mr. A. C. CiiACMAN said that what Mr. Ding 
called ** standardisation ” lie should call “ chemical 
aualytical research.” If Mr. Ling only understood that 
by the term ** standardisation ” he did not think anyone 
would venture to disagree with a single word he had said, 
as what they all wanted was that chemists Hhould in- 
vestigate analytical processes, and learn the conditions 
necessary for obtaining the best results. What he under- 
stood by “ Htandardisatiori ” would be clear from the 
following extract from his paper “ We mean, 1 take it, 
the prescription of detailed and rigidly-define<l conditions 
which every analyst is to curry out to the best of his 
ability and with mechanical preeisiun, departing neither to 
the right hand nor to the left, under the pain of incurring 
the serious displeiisure of the prescribing committee, or of 
being branded as an analytical heretic. The desire to 
Ktaudardlse any analytical method necessarily implies that 
the method in question is an imperfect one, and that certain 
discrepancies will be observable in the results of different 
operators wlieii applying it to one and the same material, 
unless all those operators can be induced to obtain results 
incorrect to the same extent, by irnplieity following the 
same recipe.” That was what lie understood by “ standardi- 
sation,” and he was under the impression that there was a 
desire on the part of some to bring about in this country 
the state of affairs which was unfortunately so common in 
America, and to wliich ]Slr. Blount had recently drawn 
attention. If, for example, a chemist wished to determine 
phosphoric acid, iron, silica, and so forth, all the conditions 
were prescribed, and he was not allowed by the committee, 
unless he wished to pose as a heretic, to depart by a hair's 
breadth from those conditions. He must employ a beaker 
of definite and constant size, stir it so many times, allow 
it to stand at a certain temperature just so long, and in 
this manner he obtained results which were “ standardised," 
that is to say, everybody w-ho did exactly the same thing 
would, of course, get the same result. lie would like to 
define his own position in this matter ; he personally held 
no brief either for standardisation or against it. There 
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were certi^n cases la which standardisation was absolutely | 
necessary, and there were others in which it might not be > 
altbgcther necessary, but very desirable, and others again | 
in which any attempt at ** standardisation ** ought to meet 1 
with their most strenuous opposition. In the first category 
he would place those methods, which were of an entirely ■ 
arbitrary character and which might have to serve as the 
basis of a crimituil prosecution. There it was essential 
that all operators should, in the first place, agree as to the 
heat methods, and, secondly, should follow them. In the 
second category he would place those methods of an 
arbitrary character, which yielded numerical results which 
were, or ought to bo, understood by their clients. In the 
last category he would place all those exact processes 
which every man, who was worthy of the name of a 
chemist, should know how to carry out for himself, and all 
those extremely arbitrary processes which u chemist 
carried out, not so much for the information of his clients 
as for his own information. If, for example, anyorn^ there 
bad Imd submitted to liira, say a sample of malt, and were 
asked to give his opinion on it, that is, to say whether it 
was good or whether it was well adapted for certain pur- 
poses, then he should he absolutely free to do what ho 
liked, anti should be entitled to use any method he pleased 
to enable him to arrive at a judgment. Therefore all 
practising chemists ought most resolutely to set their faces 
against any attempt on the part of any one to influence 
them in the carrying out of their work. ( )ii general 
principles tliere were certain eases where they were all 
agreed that standardisation was good and desirahle, but his 
own feeling was most strongly that when any attempt was 
made to carry standardisation, in his sense of the tenn, 
beyond those cases i\» which its advantage was most 
obvious and most clearly defined, any such extension would 
be fraught with the very gravest danger and disaster to the 
profession. They were professional men <*arrying out 
certain processes of great complexity and intricacy, and 
any wide-spread attempt in the <iirectiou of standardisation 
would tend to reduce their profession to the level of a 
mere mechanical art. lie would rather have confined 
himself that evening to the (juestiou of general principles, 
but Mr. Ling had dealt with one or two points to which be 
might refer, as they resolved themselves into criticisms of 
his own paper. In the first place Mr. l/iug said that if one 
took pure maltose, dextrose, or cane sugar, and determined 
its properties, one would not he entitled to reason from these 
to the conditions which obtained when it was mixe<l with 
other things, lie knew that perfectly well. His state- 
ment was merely made in reference to Dr. hVew’s 
suggestions, that a certain set of tables should he used in 
sugar analysis. Whatever the influence of other sub- 
stances, known or unknow n, on the reducing ]>owers of the 
sugars might be, the employment of the tables would 
increase the error by 5 per cent. His criticism was, not 
on Mr. Ling, hut on Dr. Frew. Dr. Frew suggested the 
use of certain tables, the errors of w’hich Mr. Ling was, as 
a matter of fact, instrumental in pointing out. He agreed 
with Mr. Liug that no one should have any right to 
diotate to a consultant how he should w ork. Mr. Ling had 
referred to the general low activities ot this year’s malts 
and their high yield of extract. That might be due, 
however, to the much more perfect moclificatiou which 
was know'u to be usually the case this year. He did not 
think it necessarily had any bearing on the (pie.stion of a 
relation between the two numbers. 

Mr. Bt.ount said when the first report of the American 
Committee for standardising cement analysis was iBsue<l 
he recoguised in it certain important errors which, if the 
method laid down had been generaly adopted, would have 
led to unsatisfactory and harmful results. Haviujr studied 
the subject of cement analysis closely ho felt it necessary 
to go to America and discuss the report, and he was glad 
to say the method recommended had been much modified 
and improved. But if these questions concerning analysis 
ha d been raised and urged in a more debatable field than 
in that of cement analisis, it would have been impossible to 
grasp the principle sw closely as it was grasped, and what 
he held most definitely was, a false position might have 
been maintedned* The attitude of the American Com- 


mittee was that it was possible to educate and train a 
competent chemist how he sbonld determine those things 
which were capable of very definite and accurate deter- 
mination, and that they were in a position— Committee as 
they were — to lay down laws, not merely for his guidance, 
but for his tutelage. He was entirely in sympathy with 
the opinion put forward by Mr. Richmond as to the 
necessity in all analytical observations of chemical research. 
He thought they w'ere all agreed ou that point. Analysis, 
would sink to a very low ebb if they were to put aside 
this method of research and to do everything as suggested 
by their misguided American friends and make empirical 
rules. He would also endorse the statement of Mr. Chap- 
man that they must he extremely careful not to confuse 
j what was meant by standardisation with what was stated 
as its meaning by some controversialists, (standardisation 
of analysis was standardisation of those methods which 
really belonged not to empirical assaying hut to analysis. 
Nearly two-tliirds of what had been read or spoken that 
evening had related not to analysis at all, but to certain 
empirical assays, and he thought all sensible men were 
agreed that some definite proccdui’e, laid down as rigorously 
as miirht be, would ho very useful tor many empirical assays. 
Nobody would deny that ; but that had notiuug to do 
with analysis. It was a misnomer. In short, the two 
things should be kept entirely distinct. As the practical 
issue of all this he would suggest, after some study — and 
nothing said eva n by emlueut opponents had caused him 
to alter his belief — that in analysis proper the chemist 
should 1)0 left to himself. Of ci)iuse he meant chemists 
in council. Let them exchange ideas. Let them make 
researches and let them arrive at the nearest approach to 
truth they could ; then let tlauu have a free hand. As 
regards the comhict oi things which were not analyses but 
mere assays let that be regarded as a matter of expediency, 
and, if rccpiisite, let standard methods be erected, but let it 
be recognised throughout that ail these matters were 
arbitrary matters, and had nothing whatever to do with 
the chemist as analyst. 

Mr. Otto Hkiinkr said there seemed to arise from time 
to time, in science and in communities genenilly, periods 
of panic under which legislation was dejnanded. At the 
present time analytical chemists appi^ared to be disturbed 
on account of numerous reasons, none of which were quite 
plain. A large section of the chemical public, operative or 
manufacturing, were crying out for some kind of legislation 
— for that was what standardisation amounted to. It was 
extremely difficult to find out what had led to this outcry. 
In America a large number of their colleagues met together 
once a year, and added to or altered their conference 
methods. They had heard the note from Dr. Frew, whom 
he understood to argue that they sliould adopt standard 
methods, and not fall behind other countries in the making 
of beer. At the present time physical chemistry had shaken 
even the atomic theory. Brofessor Ostwald had remarked 
that every substance must hear traces of its mother liquor 
within it. A great deal was heard about chemical cquili- 
hriuin — that no reaction was carried to its end — a now mode 
of expressing what had been known for three or four 
gcueratious. Hy an imperfect unvlerstanding of these ideas 
the security which older men fuuw'isely, perhaps) felt they 
l>osscssed, vanished. Further, at the present time so much 
chemical literature was published that it was impossible to 
read it, as formerly, with profit. Kvery one who had been, 
six months in a laboratory thought be must add some new 
: fact or devise a new method. The papers are abstracted 
and re-abstracted, and no doubt much of the matter was 
good, but who was there to select the good and new from 
. the bad or old ? Largely trom this plethora of informa- 
tion came the cry for some one to pick out of the immense 
, haystack the needle of truth ; the cry goes up, “ give U8 
out of the hundred methods which are described fora certain 
, determination the one on which we can rely.” Was this 
I practicable ? And if so, was it desirable ? What they 
wanted was to stimulate everybody to keep step with the 
advance of science by study. Chemists for years had been 
looking for standard methods^ and in the case of mineral 
analysis many such methods existed, and anybody who 
chose could pick out for himself those which had been 
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thoroughly investigated and gave good re^nlts. Some of the 
methods employed in certain commercial work conld hardly j 
be described as analytical, although the analytical chemist j 
had to carry them out. The determination of the soluble ! 
matter obtainable from malt under certain conditions, was ' 
really a commercial or manufacturing operation on a small j 
scale. If everyone worked according to the same process ! 
the results would bo the same, lly all means let them agree ’ 
to perform sueh an arbitrary process in a uniform manner, j 
but that would not exercise the scioutitic man to any great j 
extent The methods adopted for malt analysis in Knglaiid | 
could not possibly bo applied in (ierraany, where the malt 
was cxU'acted hv a totally different process. Heneo they 
must have a standard for every country or every village. ' 
He set his face against general standardisation in the chemical | 
sense, as this would be the death blow to analytical science. 
They did not want to make their laboratories into factories 
and to become machinists. 

Mr. A. Gouiion .^vlamon said perhaps not more tlmn 
20 years ago malt analysis Avas practically unknown in this 
country so far as the general run of brewers were concerned. 
They used to analyse mail by biting it, and it appeared to 
him that in the present state of their knowledge of that 
subject it was somewhat premature to fix a standard melliod 
of analysis. Tersonally he had ventured, in the analyses 
of malts he had made, to deviate from certain standards laid 
down abroad. The converting power of iMiglish brewing 
mult lay HomOAvheri' normally bctwx^eii and dy ‘ on 
Lintiicr's scale. That gave a very small limit M itliin which 
to express their views on the beliaviour oi the malt in the 
mash tub, which was what the brewer Avanted to know. 
He, therefore, ventured to divide the degrees lying betAveen 
28 and 38 with 100 so us to give him larger limits for the 
expression of the results. His clients had accepted that 
modification. lie called his standard lOU, and worked it 
according to Lintner’s method. Althougli lie might be 
Avrongin having extended, for the reasons he had explained, 
that small range of degrees into 100, why should In; be 
prevented by any standardised methods ? If lie Avorked 
inaccurately, or if his reasoning was Avrong, there were 
plenty ready to pull him up ; but he did not see why he 
should be fettered as to originality and ct<inpclled to do in 
malt analyses what othi'rs Averc compelled to-day to do in 
alcohol analysis, for instance, and express the results in 
terms of proof spirit based on the jiction of an explosive 
Avhicli in a few years AA'ould jirobahly bo practically obsohde 
in this country. One <toald cite many other similar examples, 
but, after all, A\’hen one came to malt analysis, it Avas not 
merely the converting power Avhich liad to be considered. 
One bad to deal Avith the extract, with colour, Avitli the 
converting poAver, Avitls the nature of tlie starch modifica- 
tion, Avith .the time of starch conversion, and Avith a variety 
of other subjects, and then to correlate those results, and 
the whole practical value of the figures of a malt aiialy.sis 
was given in the terms of the few AA'oi ds which were put at 
the bottom of the report as tlie result of cunsidcring those 
figures. You could not have standardisation for that, 'riiat 
Avas where judgment and experience must have play. Hut 
whilst one felt that iu certain questions, siu'h as these, 
freedom should be given and grooves should lx* aA^oided, 
one did recognise that, in substances Avhich were Sf)M by 
unit and upon which large commercial transactions Avere 
dependent, it Avould be advisable, as it had been adopted by 
convention, to have certain metliods whereby a man knew 
■what he was buying or selling. That did not interfere witli 
original researcli, nor did it interfere Avith the progress of 
analytical chemistry, 'fhey should be careful not to tie 
themselves up too tightly, because if they vieldcil them- 
selves over to the influence of a committee, such a committee 
Avas generally dominated by one man, and cliemists avIio 
adopted the methods of the committee lost their individuality 
and merged it into that of the chairman of the committee. 
There was just one other aspect of standardisation he should 
like to point out, always excepting that which he bad spoken 
of as applying to the determination of units. He thought 
that if a standard method of analyses were universally 
Adopted and acted upon it would open the door to a very 
considerable amount of fraud. The chemist who had a 
sugar to examine, say a modem American brewing sugar, 
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for his own safety’s sake, Avould to-day look out for other 
substances being added, and would report accordingly ; but 
the man who added it, if there were a standard method. 
Would take perfectly good care to try and bring it within the 
limits of that stanaurd method, and if possible would use 
his adulterant accordingly. In this Avay the chemist might 
Avell be put off his guard. That would apply to a great 
many substances, and he did think it AA'ould open the d(wr 
to an adulteration of that kind if tlu*y Avere to have such a 
method of standardisation universally :idopted. For this, 
and many other reasons he might mention if, time per- 
mitted. he did think they ought to safeguard themselvea as 
a profession most carefully before consenting to ado])t these 
Hiergested methods of standardisation. 

Mr. (iuAxr Hooenu ^aid the subject had already been 
very well discussetl, aud he had little to add beyond 
expressimr his aceord Avith the later speakers. It seemed 
to him that the great body of the meeting were of opinion, 

' tlmt Avhilst there Avere <‘ase8 w'here it was useful that a 
]>arlicnlar metliod should be agreed upon and be practi)ie<l 
: by buyers and sellers, yet, as a general praelice it wua 
j extremely inadvisable that the chemist should bo bound, 
doAvn to a particular pn)ces8. .\s a mutter of experienOO 
I be Avas quite in agreeimmt witli Mr. Salainiin that anything 
like a lix<‘d ])roci'Ss rendered it more easy to develop a 
inode of sophistication tliat Avould escape re:«dy detection 
I and he further thought that in inexperienced hands a 
! closely defined process was apt to liliml the eyes to other 
I points in connection Avith the analysis and so lenil to 
I variations — soinc‘times of great iinjiortauee — being entirely 
j overlooked. That seemed to him a real danger in conneetion 
with all methods of standardisation, though, in an empirical 
determination it was umlonbtedly iidvisanlo that the exact 
conditions under Avhich the ojieration was to be performed 
should be laid down, and therefore in such eases the 
adoption of what were called standard m«*thod8 was 
desirable. 

Mr. G. C. JoNKs said, as a maltster’s chemist, bo was 
grateful to Mr. Ling for bringing this matter forward. 
That Avas neither the time nor the place to discuM the 
relative value of diffon^nt methods of malt analysis, and if 
standardisation Avere determincil on, that would be dealt 
with by those whom it speciiilly affected ; but it seemed that 
the majority of brewer’s chemists wore iipposod to standardi* 
sation. Mr. Chapman had piiinteil a very terrible picture 
of what would come about if aualytiual methods were to bo 
standardised, but he wanted to show what would happen if 
they AA'ent on in the old way. Mr. Chapman said, if any 
one kiieAV a nndhod Imttcr than that generally used, ha 
should bring it forward and publish it. But this would 
increase tlie bulk of that literature which Mr. llehner 
dejdored. He would bo listened to and thanked, and every- 
boilywould go on performing his analysis in his own old 
Avuy, with the, result that they would get figures like thoM 
shown on the board. Some little time ago a maltster of his 
I acqiuiintuiiee had ili tennined to send similar samples of 
malt for analysis to five chemists. He regretted this 
determination, anticipating the outcome ; but, as he was to, 
be one of the chemists, he obtnineil permission P> see to the 
sampling, and those five samples Avero as nearly similar os 
Aviis possible. The opinions of the chemists did not materially 
differ; one gentleinaii, perhaps, worded bis report as a 
1 buyer’s chemist might be expected to do, and another, rather 
I as a seller’s chemist, but the malt was f.-iirly described as 
not being (juito satisfactory. 'I'he figures given Avere as 
follows : — 
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The malt was, in fact, neither betti r nor Avorse tlmn sttch’ 
barley treated on the floor, and kilned in the manner that it 
had been directed to be by the buyer, might have been 
expected to yield. But what he wished to call attention 
were the analytical numbers, as they professed to he, oh 
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which these similar opiDions were based, and from a con* 
•ideration of those numbers, they could only conclude that 
in forming their opinion, these chemists were either not 
guided at all, or -very little, by the numbers, or that when 
using a term like diastatic power each meant something 
different. Mr. Chapman, with whom he was cordially in 
agreement on many points, urged that they should define 
their terms, and that when using a terra they should all mean 
the same thing by it. In that paper to which reference 
bad been made, Mr. Chapman said he objected to standardi- 
sation, because “ such a course most in fact tend to 
perpetuate error, and would oppose a serious obstacle to 
that progress which can only result from laborious investiga- 
tion and research,” but Mr. ( hapmau advocated unanimity 
in the interpretation of results, which he suggested might 
be “ arrived ut by discussion, and perhaps by experiment ” 
by competent persons, lie asserted, with little fear of 
contradiction, that their knowledge of the significance of the 
components and constants of a malt was, relatively, nothing 
to what it must be before any committee could hope to 
force on others the acceptance of its views on such 
debatable points ; that would indeed be the standardisation 
of falsehood, and the stifiiDg of research. Before they 
could come to anything like unanimity of interpretation, 
there must be brought forward, not assertions or laboratory 
experimental results, but properly authenticated accounts 
of results obtained from the use of various kinds of material 
in the brewery. But to come back to the analytical 
numbers ; these numbers should either agree or should be 
dropped altogether. Then Mr. Blount and Mr. Ilchucr had 
stated that malt analyses were altogether different from 
inorganic analyses; they were not analyses at all; they 
were a determination of certain constants which had no 
meaning unless determined under rigidly defined conditions. 
If chemists differed in their opinions, that merely showed 
that their knowledge was not what it should be, and that 
more research was re(iuire<l. But if they seriously differed 
in their analytical numbers they were utterly discredited. 
He, personally, was not coucerned so much with the inter- 
pretation of results as to see that malt was produced which 
would give certoiu analytical numbers, which met with the 
approval of a brewer or his chemist, and when six brewers 
(each at the suggestion of his consulting chemist) asked 
for malt of colour 8, aud diastatic power 35, and each meant 
something absolutely and entirely different, the position of 
the maltster became almost intolerable. Mr. Chapman had 
admitted that the extract obtained in the laboratory would 
never be the same as that obtained in the brewery ; and, 
therefore, the chemist’s statement of the probable brewery 
extract was an opinion and not a fact, and might bo as much 
less than the laborotory extract as he pleased; but the 
maltster must be judged by the laboratory extract, and he 
had a right to know how this was conducted, and to know 
that it was conducted in a manner which would give 
concordant resulis. As to the stiffing of research, he 
inclined to an exactly opposite view. The report ot the 
Committee of the American Chemical Society on coal 
analysis had been immediately followed by a paper pointing 
out that oue of its recommendations was inapplicable to 
anthracite and coke. But for that paper, called forth by the 
committee’s action, those chemists who had seldom bandied 
anthracite or coke, might have continued to use the lees 
accurate method recommended by the committee, which was, 
in fact, the method most iu use previously. But for the 
report of another American committee, bow long might 
they not have bad to wait for Mr. Blount’s valuable paper 
on cement analysis ? At present be considered it was waste 
of time to attempt to show the uselessness of an analytical 
process of an individual chemist. But if a competent 
committee were to give the weight of their authority 
to that which he thought was wrong, he should not rest 
until he had convinced them of their error, or had proved 
that he was wrong himself, and that would mean research, 
and not assertions unsupported by evidence which, in his 
opinion, had played far too great a part in brewing 
chemistry. ^ 

Mr. Julian L. Bakbb said he considered Mr, Jones 
had sounded the keynote iu the discussion, namely, the 
upholding of professional dignity. It was unfortunate that 


five chemists analysing similar samples should place such 
a different series of figures before their clients, although 
the opinion supposed to be based on those numbers agre^. 
If a client asked for an opinion about a malt, whether it 
would be suited for his beers, &c., the consultant would 
answer the question to the best of his knowledge and 
ability, and in such a case, taking into account that no 
recognised methods for analysing malt existed, and that 
every chemist used the methods which suited him best, it 
seemed unfortunate that figures should be quoted in the 
report at all. 

But in the competition now so apparent iu the brewing 
trade, certain analytical results, such as extract, colour, 
matter soluble iu water, &c,, were asked for, as buyers of 
malt, rightly or wrongly, attached value to such figures. 
What is the result in the everyday practice of a brewery ? 
The maltster submits an analytical report with the sample 
he proposes to sell ; the brewer has that sample analysed, 
and is greeted with an entirely different set of figures. Did 
such circumstances redound to the credit of our profession? 
Surely it would be more business-like for those chemists 
who are connected with certain industries to agree among 
themselves as to what methods should bo adopted. The 
alternative would be that buyers and sellers would demand 
that figures in reports should bo based on certain methods 
of analysis. Such a state of affairs existed in the sugar 
trade, and the speaker was of opinion that it would not 
bo long before it obtained in the malting and allied 
industries. 

Mr. vV. T. Biirokbs rather thought chemists had 
brought the condition of affairs by which they got into 
disrepute with their clients to some exteut on themselves, 
and in this way : — It was a very common practice to express 
the results to places of decimals which the methods 
employed did not warraid. It rather gave the client an 
idea, when you expressed the result to two places of 
decimals, that you had a process which was absolutely 
accurate, when you really had not. lie was not directly 
interested in some of the things which bad been discussed, 
hut ho thought it highly desirable, wherever empirical 
processes were used, to briefly indicate by names or other- 
wise the actual processes ; this might he of service to 
clients, and certainly would be to other analysts to whom 
the statements of results might be submitted. 

Dr. Thornk thought with Mr. Jones that the present 
state of things was at least as bud as any possible state 
of things that even a rigid staiidardisatiou would bring 
about. But those who were striving for some sort of 
standardisation, or unification, as he should prefer to call it, 
did not want to go so far as their opponents made out. 
You could carry standardisation to an extreme which was 
harmful, but the present staie of things was certainly a 
Bcamlal, aud amongst a great many people the name of 
chemist was held more or less in disrepute because of the 
very great discrepancies to be found in different analysts’ 
reports. Mr. Gordon Salamon sjiid w ith justice that ** a 
very important, possibly the most important, part of an 
analytical report was the opinion of the chemist at the 
boltom.” If the chemist were really au expert that was 
absolutely the case. But if that were so there was a good 
deal to be said for leaving out the figures altogether. On 
the other hand if the analytical figures were given in 
reports (and he considered they should bo given) they 
ought to be figures which were fairly comparable with 
those of other analysts and were reasonably intelligible. 
There should be no possibility that, when identical samples 
were sent to different analysts, the results returned should 
differ by as much as 6 or 7 per cent., which was now 
sometimes the case. He maintained that the analyses 
of such things as malt and sugar, which had been loltily 
referred ^to as “ only empirical assays,” were merely less 
accurate analyses ; they were in an earlier stage than the 
more accurate mineral analyses ; there had been less work 
done on them. It seemed to him that just as they had 
had subsequent methods iu mineral analysis, going beyond 
those given in Fresenius, w'hich book was for years 
practic^ly accepted as a standard. So it would be in 
other things. That was safficient an answer to the state- 
ment that a certain amount of standardisation in the less 
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sccarate methods of the present day in organic analysis 
would not be an advanta^. He thought they ought to 
strive, not for laying down hard and fast rules which could 
not be altered, but for the unification from time to time of 
the results of the research which was going on. He should 
prefer to call it defining and synchronising of methods, 
rather than standoruisation, and the methods should be 
revised from time to time. They wanted standing com- 
mittees of experts in particular branches and in this way 
improvement might easily he obtained without in any way 
stifling, but rather stimulating research, and progress. If 
they M’ent on as they were going now, the result would 
undoubtedly be bad. Some sort of standardisation or 
agreement amongst chemists was most desirable, and they 
must not run away with the notion that standardisation 
meant the laying down of hard and fast lines which, like 
the laws of the Medes and Persians, were not to bo altered. 
They wanted to agree amongst themselves and arrive at 
certain general methods and terms which for the time 
being should be acce[»ted, subject to modification as 
further research went on. If numbers were to be given at 
all, as they undoubtedly should he given, those numlK^rs 
should be fairly comparable amongst themselves, or else 
chemists were made to look absurd, one reporting that a 
certain sample contained, say, 75 per cent, of invert sugar, 
whilst another reported 7() per rent., the article being 
praetically bought for the invert and valued accordingly. 
The opinion at the bottom of the paper did not mean the 
same thing to the purchaser wlio wanted to know what 
was the number of units of available material <ts well as 
the general character of the product. Jly conference 
amongst chemists engaged in any particular branch, there 
shouhl be a possibility of getting unification of results and 
where an empirical standard of comparison was m^ed that 
standard ought to be clearly indicated in the report. In 
this way they might avoid coming so unpleasantly into 
conflict with one another. 

Mr. F. J. Li.oyo said tlic American system had been 
rather severely criticised, and it had been altogether ovtT- 
looked that the Americans had simply copied the 
Gerinaiis. The Germans were considered good analysts, 
and many of those jirosimt had learned a good deal from 
them. If in Germany it was considered that methods 
should be standardised to some extent, and the Americans 
had copied this system, it might be concluded there was 
some argument for such a system. The word “ standardi- 
sation” had been used in a wrong scnsi*, so fur us he 
could judge, with regard to both the American and 
German systems. In lioth countries they tested proposed 
methods of determination, and if a particular method was 
found accurate it was designated ” official ” ; it was hall- j 
marked, and every cheniist knew that by properly carrying 
out that method, accurate results could be obtained. 
There might be two or three oHicial methods for de- 
termining the same substance ; and in no sense could it be 
said that you were tied <lown to one |)articiilar manner of 
carrying out the work. His own experience was that he 
had wasted an enormous amount of time in endeavouring 
to obtain accurate results with different systems put 
forward in chemical literature for the estimation of this 
or that particular substance. Surely it was desirable, with 
the enormous increase in the number of methods of 
analysis, that there should be bodies of men competent to 
judge and determine whether a method was accurate ? 
'fhis was desirable, not so much for the specialist, bec^ause 
a man who was a specialist in a particular line, studied that 
line minutely, and could for himself judge of the accuracy of 
different methods ; but they were all called upon at times 
to undertake work which wa^ a little outside of their 
special line, and then it was most difficult to select a 
method which could be relied upon to give accurate 
results. In fact he had to go to foreign literature and find, 
if he could, what had been adopted as the official method 
for obtaining those results, either in Germany or in the 
United States, simply because in England there was no 
official method. He thought they failed to realise a funda- 
mental principle w'hich should guide them in this discussion. 
Any substance which could be isolate^l could be determined ; 
he oared not by what methods, because you had something 


capable of being isolated. But hundreds of analyses had 
to be made v^ere the substance could not bo isolated. 
Then the method was empirical, and the moment you had 
to employ an empirical method it was necessary to hate 
certain conditions of procedure laid down. Another rule 
ho had adopted was this: Whenever an ultimate result 
eiiii lie obtained no approximate result should bi* tolerated. 
He alw'Hys found it easier to get aceurate ultimate results 
than accurate proximate results. In analytical operations 
they must consider the question : Would the result depend 
on physical condition ? and if any result was depeudeot on 
physical conditions yon wonhl never get accuracy or 
iiniformltv, unless you had uniformity of procedure. 
Hence he considered that such methods should ho 
standardised. 

The (hi AIRMAN said there was one point which ought 
not to he lost .sight of — that most of the tests that were 
empirical now might become seientitio in future. There 
was a transition stage in almost every analytical method, 
and probably in many of these methods they were only in 
the transition stage. It might |)Ossibly he an advantage 
that those who carried out such transitional methods should 
agree among themselves how- to tabulate the numerical 
results, NO us to he somewhat in accord. Kspceially if 
several analysts were making analyses in practically the 
same way. It did seem a pity they should not agree on 
the numerieal methods of stating the ie.sults. Another 
point whicli had not been em|»hasise<l as perhaps it might 
have been, was this: an ollicial mcfliod, from its very 
nature, gradually got ster»‘otype<i and was kept in use long 
after the original object of tin* method, or the original 
reasoning luul ceased to exist. They got personal methods, 
and he need only mention the Ahtd methods in eonnectlon 
with the testing of the flash point of petroleum, and tho-hent 
test for explotives. At the time they were originated they 
were the most advanceii scientillc methods knowui, theresuit 
of most careful research in those matters, and at the time 
were generally accepteil. But science w-ent on developing, 
and yet these methods were retained, and were called l»y 
the original name, although the mc'thods themselves w(?re 
developed and improved. Very often w hat was supposed 
to he the Abel test w^as not anything like the original 
Abel test at all. There must be a continual revision of 
such stand irds, preferably, annually ; this was an absolute 
necessity unless they were to stagnate. From a soientifio 
point of view' there was no such thing as finality, everything 
was changing, even the* atoms were now being superseded, 
probably the electrons themselves might ultimately follow 
tliem. With regard to the practical or empirical tests 
which W4*re carried out now, one never knew at any moment, 
but that a new metlmd, or means of isolating some 
characteristic component part of a substance, might bo found 
out, which woul<l throw a flood of light on the remainder of 
the ingredients. Some 30 years ago nearly every cement 
factory in this country controlled tbe process of manufac- 
ture by simply taking a portion of the inixeil materials 
known as slurry and burning it in a sample oven. The 
resulting clinker was ground, and the finished cement 
tested. After the lapse of considerable time the manufac- 
turer could thus detect errors in the composition of the 
raw mixture. At that time Dr. Scheibler brought out Ids 
calcimeter for testing the percentage of calcium carbonate 
ill sugar char. He went over to Berlin, brought hack one 
of the instruments, and tried to introduce it into cement 
works. At that time it was generally met with ridicule, 
but now there is hardly a cement factory where such an 
instrument, or an improved one, is not in use; the old 
empirical method being quite superseded. The modern 
methoil did not determine, the whole of the suhstancea 
present in the cement, but gave a pretty accurate teat of 
one of the ingredients which would he sufficient to control 
the manufacture of the whole. With malt, also, it might 
at any time be found possible to isolate one of its com- 
poneut parts which would give at once an indication as to 
the others. There was little fear of dictation by clients to 
analysts, when analysts themselves could not agree. It 
seemed to him that it was for the analysts themselves to 
agree as to their methods. How could a client dictate 
when he was not familiar with the methods of analysis. He 
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V»Dted a result which would be ot some use to him, and | 
l^gnres \^hich he might compare with other results, and on | 
urbich he could base his manafaoture or mercantile transae* ; 
tioDs. It must always be left to the competent analyst to i 
decide how to carry out his work if he was to give his j 
client the best results of his own experience. A man might 
be engaged for 20 or 30 years on some kind of work, and j 
naturally what his client wanted was the net result of his j 
eaperience. If he was tied, hand and foot, he could not j 
give the full result of that experience ; he could only act as i 
a machine to carry out certain operations. In the case of ! 
lawyers, physicians, or other professional men, no one | 
dreamed of dictating to them how they should arrive at i 
their opinions ; you give them a fee and expected them to | 
give the results of tlicir acinimuluted experience. He would i 
conclude by moving a hearty vote of thanks to the readers | 
of the papers. 

I Mr. Lino said there was practically nothing for him to j 
reply to. The discussion had wandered from the points 
ho had raised to the question of whether or not it was I 
desirable to adopt uniformity in carrying out processes of | 
analysis. A certain amount of latitude as regards eon- i 
ditions was generally permissible in the case of chemical : 
methods, but that could only bo determined by what he , 
had called standardisation, which might equally well be 
termed analytical chemical research, as Mr. Chapman , 
preferred. His point was that all methods of analysis, j 
whether chemical or not, required to be stainlardi.scd in i 
this scii.se of the terra, and he would venture to point out , 
that as a result of this it was sometimeB found that even , 
a chemical method was of an empirical nature, for many 
instances could he given in which, under the only possible , 
conditions, a given reaction was incomplete. In the case 
of the brewing methods he had referred to it was absolutely ; 
essential to adhere strictly to fixed coinlitious, as Mr, ! 
Hehner had pointed out, but his contentiou was that, as 
several diiTcrent methods were iu use among various 
analysts, ostensibly for the same determinations, which, 
however, gave <liti‘erent values, these methods should be 
investigated by a committee of exi)crts with a view to 
ascertaining as far as possible what was actually measured 
when a definite procedure was adopted. If after this had 
been done the committee prescribed certain of tliem for 
commercial purposes, it by no means followed that they 
could not he replaced by more elUcient ones as knowledge 
advanced. 


The following contribution to the discussion was sent in 
by Mr. M. d. (-anuon: — As a chemist engaged in the 
examination of brewing materials, 1 think that brewers and 
maltsters Imvc reasonable grounds for complaint that the ! 
analytical data supplied by different chemists show eon- 
siderable dift'ereaces whicli are ap{)areiitly irrceoiicilabJe. 
Kot infrequently, however, the explanation of such diller- 
ences is to be found, not in a discussion of abstruse 
problems of mass action, velocity, and equilibrium of re- , 
action, or even an investigation of the precise physical j 
conditions under whicli the determinations were ma«le, but 
in the prosidc details of the method of calculation adopted ; 
Lv the iudivitlual chemist. This is particularly the case i 
in the determination of extract, to which a previous speaker ' 
has alluded with such force. Keceutly 1 conducted some | 
experiments with four methods. Iu all five mashes were j 
made, these being conducted at the same time and under 
precisely similar conditions as regards grinding, mashing, ^ 
quantity of liquor, time, and dilution. The result of the [ 
determinations all agreed very closely with each other 
when calculated in the same manner, but when calculated 
according to the formula of the respective authors wide | 
differences are apparent, viz., Heron, 94 3 Ih. ; Stern, ' 
96*0 ib.; Briant, 94-9 lb.; Ling, 95-5 lb. These differ- i 
ences, arising wholly from the method of calculation ; 
adopt*ed, are certainly not less than the discrepancies to ! 
^ybich a previous speaker has drawn attention. In other 
determinations discrepancies undoubtedly occur in a similar 
manner, and I am oaftvinced that it would be a wise policy 
fpr chemists to come to some agreement as to unfformity 
in expressing the results of those methods w'hich are 
already sufficiently universal as to be almost standard 


methods. This could undoubtedly be done without the 
sacrifice of abstract principles or interfering with the 
interpretation of the analytical data upon whioh the analyst 
bases bis opinion. 

ERRATA. 

This Journal, 1903, 600, col. 2, line 9 from top, /or 

thiocyunite read “ thiocyanate.” 

This Journal, 1903, page 800, col. 2, line 17 from top, /or 
** Friction ” read “ Ignition.” 


iHancbrsfter 


Meeting held on Friday^ May Is/, 1903. 


DU. OERLAND IN THE CHAIR. 


PHENOLIC COLOURING MATTERS. 

BY A. (i. 1‘KRKIN. 

(This Journal, 1903, 600 — 606.) 

Discussion. 

Professor K.nk('UT congratulated the lecturer upon the 
lucid manner in which he had placed the subject before the 
meeting. He had arranged the natural colouring matters 
(which hud hitherto been grouped in somewhat straggling 
fashion) according to their constitution, towards the solution 
of which he (the lecturer) was well known to have con- 
tributed largely by Ids valuable researclies. 

Mr. L. (i. R VDCMi'E also complime?ited Mr. IVrkin on 
the coinpl<*teness of his paper and referred to the tedious 
nature of such investigations, which he fully appreciated, 
inasmuch as he (Mr. Radcliff) had done some work in this 
direction. Mr. Perkin had shown a complete classilicalion 
of several of thes(* complex groups of colouring matters. 

Mr. PicuKix, iu reply to Prof. Knccht, said tliat he coii- 
shlered the colotir of the alizarin red lake to be the effect 
of the one hydroxyl which takes part in the quiiionoid 
change, but did not suggest that in this case the second 
hydroxyl was not involved iu the later formation. No 
attempts to his knowledge had been carrietl out with the 
natural colouring matters in the direction suggested by 
Dr. Eevinstein, and his remarks had Ix'cn made with the 
object of pointing out sucli future possibilities for these 
substances. 


.=Bottuig:f)am ;S>ection, 


Meeting held (it LcicesUr, on Wedriesday, April 2'Jth, 1903. 


,MK. T.. AUCJini TT IN THE CHAIR. 


A HIDDEN S(dURCE OF DANGER IN SULPHATE 
OF AMMONIA SATURATORS. 

BY F. J. R. CARULLA. 

(This Journal, 1903, 607—608.) 

Discussion. 

Mr. J, F. Kempson said that although he had had an 
accident with his sulphate plant, he had no experience of 
one similar to that mentioned. It struck him, however, 
that the proposed safety valve would probably stick fast 
through dirt, and fail of its object at the critical moment. 

Mr. Carulla replied that the attendant could occasionally 
lift the valve to see that it was in working order. Its 
position was so accessible that there should be no difficulty 
about this. 
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Mtiing held at Glui^gow, on Tuesday, April Tth, 1903. 

ME. T. L. rVTTKUSON IN THE CHAIR. 


WOOD SPIUIT, AND ITS TESTING. 

HY 0IIAUI.E8 A. FAWSITT, F.E.S.K., F.C.S. 

Wood spirit, or, as it is called iu America, wood alcohol, 
is used in lar^e quantities for tlie preparation of methylated 
spirit, and formerly was employed in considerable tjuantity 
in the manufacture of aniline colours, and to a smaller 
extent as a solvent of gums, but at present the consumption 
for the two last -mentioned purposes is aniall. 

During the period covere»l by these notes large numbers , 
of samples of Scotch, ( ontinental, American, and Canadian 
wood spirit were nmeived, and it is worthy of note that, i 
ulthough pro<luced from different woods, grown on 
different soils, and distilled by different methods, these ; 
were fairly similar iu composition. Some firms, especially 
tho>e abroml, take out a portion of the distillate rich in , 
methyl alcohol, which they sell for purposes other than for . 
inethylation, and acconlingly discrepancies v.cre noticed • 
from the mean of genuine samples. , 

Wood spirit consists principally of methyl alcohol, 
mixed with smaller amounts of acetone, methyl a<‘etate, i 
<liraethvl acetal, aldehyde, allyl alcohol, methylamine, oil, ' 
and water. oome of these constituents, such as allyl 
alcohol aud the oily matter, give to wood si)irit a pungent 
odo»ir, and it is on this account the Government selected it 
as the denaturating principle of methylated sjiirit, which 
consists of nine parts of spirits of wine, and one part of 
wood spirit. The Government tests are so frameil that 
those bodies which impart a pungent odour to the methy- 
lated spirit arc always present iu a certain proportion ; at 
least, a miniinum is fixed. If, however, these bodies are 
present in too large a quantity, the methylated spirit is not 
suitable for use in some industries ; for iustance, in tlie hat ' 
maunfactun^ ; also for French polishing, as the workpeople’s i 
e>esare affected. This irritating etlect is more noticeable in 
wood spirit M’hich has been prepared from wood distilled 
at high temperature, especially birch wood. 

Methyl alcohol, Avhich forms about 75 i)cr < of woo<l : 
spirit, has very little smell; that of acetone and the esters 
is not unpl(*asant; and these three constituents, together ; 
with the water, make up about 95 per cent, of the wood 
spirit, leaving about 5 per cent, for the allyl Jilcohol, aide- ^ 
hyde, metliyiamine, and oily coustitiients. 

The last runnings of a refined wood spirit still have a 
j)eculiar i)liy8iologieal action on the skin. If some giqg ; 
on the hands, no peculiar sensation is exj)ei icrjced unless 
afterwards the hands are washed in cold water, when ■ 
intense pain is felt between tlie fingers, where the skin is 
tender. I have repiHitedly experieneed this myself, and the j 
statement is corroborated by others. 

Crude wood spirit is sold from sp. gr. ()*980 to 0*850 at 
60°F. (15-.5 C.). i 

In testing a sample of crude it is usually di.stilled over ; 
lime or other alkali, in order to bring up the strength to 
somewhat above the minimum allowed by the Government 
for methylating purposes, viz.^ CO® over proof, sp. gr. 
0*8289 at CO' F. The wood spirit should now be what is 
termed “ miscible” wood spirit or naphtha, i.e., that when 
mixed with water in any proportion it does not produce a 
milkiuess, due to an excess of oily matters. If the crude i 
spirit is very oily, it follows that it is more difficult to i 
prepare refiued spirit which is ‘‘miscible.” ' 

The first test usually applied to the refiued wood spirit j 
is a boiling-point determination, conducted in an ordinary ! 
fractionating flask, attached to a condenser, the distillate 
being collected in a graduated measure. The apfiatatus as 
shown in Fig. 1 will explain itself. It is only after using 
this apparatus for some years that a description of that 


used in the Somerset House laboratory appeared in tlua 
.lourual, 1900, 10;U. This differs from the foroA 

in that the separation of the constituents is more complete. 
A «iescriptive sketch is given in Fig. 2. 



I'ijr. 2. A. T <lislj|liri;r 100 c.c. Ih Fmcl ioniif mg 

••(tluniM? itis. loii-j', I in',. I. 111 .." lilli’il with yltisn Ix'iul.s. 'J'hoi'Ulo. 
l)iilh 1 in. ahovt- l|l••Kl^, !t ml exit I id)ij. 

In the Government appnniliis, not mon* timn 100 c.c. 
should distil over when the tcmperal iir»' i.sjuBt under 65°C. ; 
from v“() to 85 c.<'. should di.'itil over between C.5' C. and 
72 0., and 97 to 98 c.c. hcfoic the temperature reaches 
100^ C. 

The following figures show that the results with the 
two forins of apparatus an- not comparubh^ for the sumo 
sample of wood spirit, loo c.c. were taken in caeh case; 
sp. gr. 0*827 at Oo F. : - - 

First Drop. li) e.e. j 2U c.c. :jl) c.c. | ID c.c. 


c. 'c;. C. ! ®C. 

Old form CK-rs c,/i :j 

Somerset 3 bill. sc (Jl’2 Ul'O Cl’.'i i , Oj'.'i 


.'iO c.c. (IU c.c. i 70 c.c. ' 80 c.c. 90 c.c. ' 9 S C.C. 


"C. ■’('. r. «(3. "C. 

OM form OH -2 (vri 71' u 7rrn m 

Somerset House <;<;*»» GO'S | 71*5 92 


It served the purpose, however, equally well to use the 
old apparatus, because, given a sample of reliable wood 
spirit, the distillatioM numbers Bcrved as a comparison for 
any other sample. 

The boiling-point determination, as carried out, wifl a 
guide to the genuinene.ss of the refined spirit, and sample! 
which had been rejected by the Government, as containing 
too great a proportion of volatile constituents, showed that 
such was the case when submitted to this test. 
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Below are a aeries of boiliDg-poiDt determinatioos of 
refined wowl ipirit, prepared from samplea of crude 
recetTcd from different aourcoa. Thete were all made in 
the apparatus Fig. 1, the fiask distilling 90 c c. 

The strength of the wood apirit taken waa, unless stated 
otherwise, sp. gr. 0*827 at 60^ F., or by Sykes* 61° O.l*. 


The samples tested were Scotch, American, Canadian, and 
Continental. 

Looking at the numbers in Table I. it will be noticed 
that the boiling points of the Scotch samples differ very 
little, although they were received from several makers, 
distilled from different woods, and by different methods. 


Table I. 
Scotch. 


No. 


1 

9 

S 

4 

5 

6 
7 
H 
9 

10 

Mean 


it l)r(>p. 1 

10 c'.c. 1 

20 c.c. 

30 c.c. 

°C. 


°c. 

®C. 

6fl*0 

m-H 

67 "2 

67'8 

e«-o 

0<5'5 

<57 '0 

67*5 

060 

«5<5'8 

67*2 i 

67*6 

« 5'2 

<50 *2 ; 

fM5'8 

67*2 

US'. 5 

( 5 » 5 'a I 

<5<5-.5 i 

67 -0 

♦ME 5 i 

67*0 

<57 '3 

67*8 

(K-i'H 

6<1'3 1 

' < 5 <E.S i 

67 -3 

<5.5 "2 

two 

<5H'<I ! 

<57*2 

«5'n 

<5(5 '8 ' 

1 <57*2 

67-8 

64 '5 

< 5 <V 0 

1 <50 ‘H 

67*2 

<'..’>'6 

(5<r4 

1 <5(5 'B 

<57*4 


40 C.C. 

BO c.c. 

60 c.c. 

70 c.c. 

°C. 

"C. 

^0. 

®C. 

68'0 

68*8 

69*8 

71*0 

<58*0 

! 68T» 

69*2 

70*8 

68*2 

68*8 

69*6 

71*0 

67'8 

<58 *.5 

69*4 

71*2 

<57-5 

<58*2 

69*2 

70-8 ' 

68*3 

j <50*0 

1 70*0 

71*5 i 

<57 'il 

<58*8 

<5‘.r8 

71*0 

<58*0 

6S*S 

1 69*8 

71*0 

(58*5 

<5S»*2 

1 70*2 

I 72*2 

67*8 

, <58*5 

1 <59*5 

I 71*2 

08*0 

<58*7 

1 09*6 

, 71*2 


80 C.C, 


°C. 

74-0 

74*0 
^4T. 
74-0 
74-8 
74- r> 
74-8 
7t»’5 

74- 0 


iH) C.C. 


°C. 

83*8 

83*6 

83*5 

80*0 

83*2 

80- n 
87-0 
85*5 
87 Ti 
83-0 

81- 0 


The mean should be a very fair approximation for Scotch 
wood spirit, with the form of apparatus used. The tempera- 
tures given for the “ first drop/* and also for “87 c.c.,” 
cannot be considered reliable, as in each case the temperature 
was rising rapidly. 


Taking the numbers for the American samples in 
Table 11., the mean is lower than that for the Scotch 
samples, hut they are fairly uniform. 

As regards the Continental samples, Table III., there is 
not the same agreement, some boiling much lower than tho 


Table II. 


American. 


No. 


1 

2 

3 

4 

5 
A 

7 

8 
9 

10 

Mean 


Ist Drop. 

10 C.C. 

520 c.c. 

30 c.c. 

40 c.c. 

1 .50 C.C. 

i 

60 c.c. 

70 c.c. 

80 c.c. 

°C. 

°C. 


‘•C. 




(’. 

° <5. 

65 B 

60*5 

(57*0 

(i7T> 

<18*2 

, (58*8 

69*8 

71*2 

7t*5 i 

<5<5*5 

67*5 

(58*0 

(‘.8*5 

<59*0 

1 <59*8 

7o*8 

72*2 

7(5*0 

64*5 

<55*5 

<5(5*0 

66 B 

<57*0 

<57*8 

6S-H 

70*5 

755 *5 

<53*5 

(55*7 

('.15* 1 

<56*5 

<57*0 

1 67*9 

<58*8 

70 (5 

73*5 i 

64*5 

<55*2 

! (55*6 i 

' <56*2 1 

1 <5(5*8 

1 <57*7 

<58*8 

70*8 

1 7.7 *.‘5 i 

<5.5*0 

<55*8 

(56*3 1 

i <56*8 ! 

<57 -.5 

1 

<59* 1 

70'(5 

1 74*8 

<5,5*0 

65*5 

<5(5*0 i 

<56*5 

(5(5*8 

i 67*8 

<59*8 

70*0 

! 73 * 5 1 

(55*5 

<56*5 

<5(5*8 

<17*3 

(57*8 

1 <58*5 

69*5 

71*2 

74*. 5 

61*5 

(55*0 

<56*0 

<16*5 

(57*0 

! 67*5 1 

68*5 

1 70*0 

7;5*.'i 1 

65 0 

(U5*0 

I 6(5*5 

<57*0 

67*8 

1 (58 -.5 1 

<59*5 

1 71-0 

75*0 

64*9 

1 6.5*9 

; (5(5*4 

06*9 

(57*5 

68*2 

69*2 

70*8 

74*4 


87 0.0. 


" ('. 
8.')*0 
8*;*o 

84 - S 

8;ro 

87*0 

8i;*o 

s:;-o 

‘.>ro 

Htru 

87-0 

85 - B 


Scotch samples, others, again, slightly higher. The mean, 
however, was below that for the Scotch wood spirit. 
Sample No. K) had a very low boiling point, and 


most probably was not genuine, i.c., some portion 
of the distillate rich in methyl alcohol having been 
abstracted. 


Table III. 

Continental. 


No. 


1 

2 

5 

4 

5 
0 

7 

8 
0 

10 

Mean 


1st Drop. 

10 c.c. 

20 C.C. 

30 C.C. 

1 40 c.c. 

BO c.c. 

60 c.c. 

70 c.c. 

SO c.c. 

, 90 c.c. 

‘’C. 

^ r, 


°C. 

“C. 

°C. 

«C. 

“ C. 


! ^C. 

65’5 

66*2 

66*5 

67 '0 

67*5 

68*0 

68*6 

09*6 

7*2 •.I 

I 80*0 

63*5 

64 0 

64*8 

<*m*3 

<56*1 

66 8 

67*6 

<59*2 

72*2 

1 83*0 

64*5 

<55*2 

155*8 

66*3 

<57*0 

67*8 

68*6 

69*8 

72*2 

78*0 

64*2 

<5.5 2 

6,*5*8 

66*3 

; 67*1 

68*0 

69*0 

70*3 

73*8 

1 88*0 

66*8 

1 <57*2 

<57*7 

<58*0 

<58*5 

i 69*0 

69*8 

71*2 

1 74*8 

1 97*0 

66*5 

j 67*0 ! 

67*3 

67*8 

1 <58*3 

<58*8 

(59*0 

71*0 

i 74*8 

; 03*0 

66*6 

<57*4 

67*6 

; 68*0 

i 68*5 

<59*9 

70*0 

71*2 

7.V2 

; 97*0 

66*3 ' 

(57*0 

<57*2 

> <57 ’ <5 

! <58*0 

68*5 

69*6 

70*8 

' 74*0 

88*0 

66*5 

<57*0 

67*5 

<57*7 

i 68*0 1 

68*6 

69*5 

70*6 

74*0 

1 91*0 

63*6 

64*5 

<55*3 

<55*5 

1 66*2 

67*0 

67*8 

<590 

1 71*8 

83*0 

65*4 

<56*1 

66*5 

<26*9 

67*5 

68*1 

69*0 

70*3 

; 73*. 5 

87*8 


The Canadian samples tested were too few in number 
to give a reliable mpin for comparison. 

The following is a copy of the Government tests for wood 
spirit which is to be used for methylation. Wood spirit 


submitted for approval should conform to the following 
tests I — 

(o) Not more than 30 c.c. of naphtha should be required 
to decolorise a solution containing 0*5 gr. of bromine. 


jruM 15, 1908.] 


SCOTTISH SECTION. 


(6) The naphtha, which must be neutral or onlv slightly 
alkaline to litmus, should require at least 5 c.c. of 
decioormal acid to neutralise 25 c.c. of the spirit when 
methyl orange is used as the indicator. 

It should contain — 

(a) Not less than 72 per cent, by volume of methyl 
alcohol. 

(b) Not more than 12 grs, in 100 c.c. of acetone, alde- 
hydes, and higher ketones estimated as “ acetone ” by 
the formation of iodoform according to Mes^iugcr’s 
method. 

(c) Not more th.in 3 gr.*<. per 100 c.c. of esters, estimated 
as methyl acetate by hydrolysis. 

Then follow the details of the manner in which the tests 
are to be conducted. 

The bromine test is a measure of those oily and empy- 
reumatic bodies which give to the melhyl.ite<l spirit the 
nece.ssary Hmount of naiiseonsiuss, so jis to render it 
unfit for drinking purposes. 'I'lie alkalinity test serves as 
a measure of the free ammonia and nu*thyl:imine, the former 
being produced from th(‘ latter, wheri heated witli alkali. 

The ester test is a measure of meth\l acetate aud other 
bodies which, on hydrolysis, yield methyl alcohol. 

In the estimation of acetone it is not only acetone which 
is determined, but all such bodies in the wood spirit, such 
as aldehydes, higher ketones, ttc., which yield iodoform 
when so treated. 

The following are the Gorernment instructions for 
carrying out the Mcs-iiuger test for acetone as applied to 
wood spirit ; — 

0‘b c.c. of wood spirit is added to 25 c.c. of normal soda 
in a flask. The mixture is well shaken and allowed to stand 
5 — 10 minutes. N/5 iodine solution is run into it from a 
burette, drop by drop, shaking vigorously till the upper 
portion of the liquid, on staiHling a minute, becomes quite 
clear. A few ‘.uhic centimetres more of Sj't iodine solution 
are added as to get concordant results an excess of at least 
2r> per cent of the iodine required should bo added. After 
shaking, the mixture is allowed to stand for 10 — 15 minutes, 
and then 25 c.c. of normal sulphuric acid are added. The 
excess of iodine lilierated is titrated witli N/ 10 of sodium 
thiosulphate solution and starch ; half the number of cubic 
centimetres of thiosulphate solution used is deducted from 
the total num]»er of cubic centimetres of iodine solution 
used. The diflcrence gives the amount of acetone by 
weight in the wood spirit. 

As Kramer and Grodski’s method had been used for a 
considerable time previous to the adoption of that of 
Messinger, it was thought necessary to make a airict com- 
parison of the two methods. Accordingly, some pure 
acetone and methyl alcohol were procured, and the following 
mixtures made ; — 


No. 1, containing 16 grs. 

, of acetone in 100 cc. of tho mixture. 

No. 2, 

12 

» 100 

No. 3, 

e 

„ M 100 

No. 4 , 

4 

,. M 100 

No. 5. 

2 

,, 300 


The acetone was then estimated by Messinger’s, and also 
by Kramer and Grodski’s methods, with the following 
results : — 


Sample. 

Messingcr’s Method. 

Kramer and Grodski's 
filet h(Mi. 


Grs. 

Grs. 

1 

10-4 

14'0H 

2 

12-6 

loo.t 

3 

802 

7 '36 

4 

414 

4'UO 

6 

I'&O 

2- 06 


These numbers show that Hlessioger’s method gives good 
results, whilst that of Kramer and Grodski is reliable only 
for wood spirit containing a low percentage of acetone, lu 
the above tests 0*5 o.c. of the mixture w'as taken for each 
test by Messinger’s method, also for Nos. 3, 4, and 5 by 
Kramer and Grodski's method, but only 0*2 c.c. for Nos. 1 
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and 2, as the results were much lower still when taking 
0*5 C.C., even although the (juantities of iodine aud cuiutic. 
soda solution were increased. 

A further comparison of these methods for the estimation 
of acetone was made with samphvs of onlinury wood spirit, 
taking 0*5 c.e. of Mood spirit for each lest. Hesult.s 
expressed in grs. yn^r 100 c.e. : — 


fili'ssitiger s MetluKl. 

Kinnier miuI ( J rpd.sk i‘f 
Mrlimil. 

Gr^. 

(Jrv, 

7’S 

.50 



UlMI 

' 112 


The above te.sts show a wider discrepancy between the 
methods than those with the mixtures of pure iueth}l 
alcohol ami acetone. It would almoNt appi‘ar as if iodine 
were taken up by the Mesxinger metlnxl f») form bodies 
other than iodof«>rm, which bodies are present in wood 
spirit, hut were not presi-nt in tlie S}nthelical mixture of 
acetone and methyl alctdiol. 

As reganis tiic te.st for methyl ah'ohol, whieh consi.sfs of 
th<‘ eoiiversioii of the methyl io»li(Ie by tlie :idditi(m of 
iodine and amorphous [diosphonis, it is (jiiite straight- 
forward, but requires care in order to obtain eoncor<lant 
results. A diiterence of one-tenth e.e. in the v (flumo of methyl 
iodide gave a diiTereneo of I pm* cent, of methyl alcohol ; 
so in dealing with a simple of wood spirit containing, say, 
72 — 73 per cent., a slight error might lead to its rejection, 
as the Government ilo not pass wood spirit containing less 
than 72 per cent, of metliyl alcohol. 

As regards the percentage of metliyl alcohol in wotnl 
spirit at sp. gr. 0*822, it varied in the Kamjiles tested frotn 
GS-fi percent, to 81'7 jicrciMit. by volume; but several ot 
these could not be eoiisidereil genuine. I'liking those 
whi(di could he considered as smdi, the Scotch samples 
gave u mean of 7G*H per cent. ; .iiiierican, 7.5*2 percent. ; 
Canadian, 77 per cent, ; hut as so few of (he lust were 
examined, the number is not reliable. 

The percentage of acetone varied consideralily. In the 
reflned haiiiples, from 3*5 grs. to 14 grs. in lot) c.c. of 
wood spirit ; w hilst in tlic unrefined, w hich was of a lower 
specific gravity, it varied from 11*2 grs. to 17*2 grs. 

As it was only within r(‘cent time that the acetone was 
regularly lieteruiined, a series of numbers necessary for a 
good comparison are n it available', except in the case of 
the Scotch samples, but it would be safe to conclude tliat 
in some saiufdes the perceiitHge of acetone was high, owing 
to some <if the methyl alcohol having been removed by 
intention from the wo(*d spirit in process of manufacture. 
The mean percentage of acetone for Scotcdi samples was 
8*3 grs. iu lOv) c c. of spirit at 0*82U at GU' F. No doubt 
the acetone vanes according to the method employed in the 
distillation of the wood. 'I’be percentage of acetone in the 
crude spirit is by rectification over alkali reduci'd, and 
accordingly the refined contains a lower percentage. For 
instance, a sample of crude, sp. gr. ()’8fi2 at 60 F., gave 

G2 per cent, methyl alcohol by volume in loo c.c. : — 
13*25 grs. of acetone in lOUc.c. ; 5 ’0.5 grm.«. (»f « sters in 
100 c.c. This crude, when refined over alkali to 0*822 at 
CO' F., gave 73 'o per cent, of methyl alcohol by volume : — 
10*5 grs. of acetone in lOU c.c.; 0*4 grs. of esters in 
100 c.c. 

The rca'^on fir this diminution in the percentage of 
acetone is accounted for by the splitting up of acetone, on 
warming with alkali, into mesityl oxide aud plioronc as 
follows : — 

2C3HflO - lIjO = CoU,,/); SCallfiO - 2HO - C,HhO. 

As regards the esters, they exist in very smalt 

quantities in the refined spirit, wliicli is accounted for ,by 
the wood spirit having l>een refined over alkali. In the 
ordinary crude w’ool spirit, however, the esters amount to 
as much as G per cent., and they would probably bo con- 
ftiderably higher in crude spirit, from the manufacture of 
acetate of lead. 


c 
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An experiment was made to see what effect on the ester | 
yield would result if pyroligneous acid were carefully | 
neutralised, and then distilled. For thin purpose a quantity | 
of pyroligneous acid, sp. gr. 1’020, was procured, and j 
neutralised with weak soda solution in the cold. The 
liquor was distilled, and the resulting distillate was 
neutral, as was the residual liquor left in the still. As the 
distillate was not up to strength it was again distilled, and 
the distillate, on analysis, gave the following numbers : — 
methyl alcohol, 78* 18 percent, hy volume; acetouv, 78 grs. 
iu 100 C.C. j esters, 3*8 grs. in ICO c.c. Although the 
ester number was in excej^s of that usually found iu 
ordinary wood spirit, a higher one was expected. 


A trial was made with a sample of Scotch crude wood spirit, 
collecting the distillate in three equal fractions, in order to 
ascertain how the different constituents would be distributed 
over the three fractions. Subsequently, a boiling-point 
determination of each was made ; also an estimation of the 
methyl alcohol. See. Care was taken that the distillation 
was complete when the third fraction was over, and also 
that the strength in each case was that required for the tests, 
viz., sp. gr. 0*829. 

For comparison, a sample of the same \vood spirit was 
distilled in the ordinary way, the distillate being collected 
in one lot, and tested as usual. 

For the boiling-point determinations 100 c.c. were taken, 
sp. gr. 0-829 at 15*5® C. (60° F.): — 


— 

j 1st 
} Droi). 

10 c.c. 

2a c.c. 

30 C.C. 

i 10 C.C. 

60 C c. j 

00 c.c. 

70 c.c. 

80 c.c. 1 

1 

90 c.c. 

i 95 C.C, 

-- 


"C. 


“C. 

^ C. 

! “c. 

1 

1 

' " n. 

°C. 

"C. 

1 ®C. 

1 

i ^C. 

Distillate ordinary 


1 06-3 


07' 2 

i 07*8 

♦W3 

<)9*a 

70 *‘2 

7*2*0 ! 

77 **2 

! 87*0 

Pirnl fraction 


, 64*0 

04*0 

«;)**2 

; rtipo 

on-o 

07*0 

US-H 

71-0 

1 74*8 

1 8.6*0 

S >(‘ond fraction 

fi7*2 

' 07*0 


08-3 

r.8-0 

00*3 

»>y*s 

710 

7-2 0 

i 70- 6 


Tliird fraction 


1 68*0 

08-3 

08-0 

' (59*0 

09‘6 1 

70*2 

71-3 

73 '‘2 

j 78-0 

! 88*6 


The four distillates were siihinitted to the usual Govern- 
Tuer.t tests, with the following results ; — 


— 

! 1 

1 Methyl 1 

1 Alcohol. 1 

1 

1 

Acetone. 

Ksters. j 

! 

0*5 c.c. 
Hrominc 
required. 


Per Cent.' 

Grs. 

1 

(Jrs. 

Ic.c.M'.G. 

Distillalo ordinary . . . 

78-9 

8-8 

0-98 

1 *24-0 

First fraction 

. . (50*4 

18*0 

0*45 

! iir)-o 

Second fraction 

M.Vfll ' 

3-8 

O-.HO 

17(>-0 

Third fraction 

87-70 

(1-99 

OOO 

14-2 


It is difficult to understand why the third fraction should 
give more esters than first and second fractions, and also why 
tlie mean of the three fractions for acetone, esters, and number 
of cubic centimetres retiuired for 0 5 c.c of Bromine should 
be so different from those for the sample distilled in the 
ordinary way, hut no doubt it would he owing to the 
longer time taken for the distillation of the larger quantity 
required for the three fractions. 

The following is the formula given in the Government 
instructions for calculating the percentage of methyl alcohol 
from the yield of methyl iodide. The percentage by volume 
is found : — 


c.c. nietliyl iodide fouT\d * O'fii: 
c.c. wciod spirit taken 


- percentnge(hy volume) 
of methyl alcohol ; 
or, when .5 c.c. of wood spirit are taken : — 


c.c. methyl iodide x 12 '9 1 percentage by volume. 

The factor 12-94 is based on the theoretieal yield of 
methyl iodide, sp. gr. 2-28.), at 15° C.; but, in orderto arrive 
at the correctness of th<‘ above results, it wa.s thought 
advi.sable to standardise the apparatus with commercially 
pure methyl alcohol. Accordingly a small quantity was 
jirocurcd, and, after allowing it to remain over a large excess 
of anhydrous sulphate of copper for 18 hours, it was 
distilled, the first portion of the distillate being rejected. 
This alcohol was tested lor acetone, and gave 0*19 gr. per 
100 c.c.,and 0*4S gr. of esters, calculated us methyl acetate. 
The test for methyl alcohol gave 7 * 6 c.c. of methyl iodide, 
equivalent to 98‘34 per cent, by volume; and, allowing for 
the acetone and esters, .'i c.c, of the methyl alcohol would 
have given 7*65 c.c. of methyl iodide, equivalent to 99 *.‘18 
per cent, by volume of methyl alcohol. The factor obtained 
from these nuroher.s is 13-08, as against the Government 
number 12 *94. 

5 c.c. of 100 per cent, wood spirit should give 7*73 per c.c. 
of methyl iodide at sp. gr. 2-285 at 15 ’ C., and the factor 
obtained from tbi«i numbe'r is 1*2 * 94, which is the Government 
factor. Krame^nd Grodski gave their experimental number 
as 7*45 c.c. of methyl iodide, which gives a factor of 13 -42. 

In the Government method for the estimation of the 
esters, a silver fiask is used, so as to av-oid the possible 


error due to alkali from glass. As all the above ester 
determinations were made iu a glass flask, a blank was made, 
but no appreciable loss of acid could be detected. 

As regards the quantity of oil in crude and refined wood 
spirit, a little difficulty was experienced in arriving at a 
suilahle method for its extraction, owing to the volatility 
of the oil. The method adopted was as follows : — The 
wood spirit was diluted to a sp. gr. 0*085 at 6° F. This 
diluted wood spirit was then shaken with a good excess of 
ether ; the ethereal layer separated, and the aqueous 
solution was again shaken with two instalments of ether, 
each lime separating the ether layer, and adding it to that 
obtained in the first treatment. The total ether solution 
w'as placed in a flask attached to a condenser and distilled, 
under 50° C., to a small volume. The residual oil was 
washed with ether into a 50 c.c. measure, so that a little 
water which was always present could settle out. One- 
half of the ethereal layer was now run into a small 
measure graduated into one-tenth c.c. and the ether distilled 
off in a waier-hath at 50 to 60° C., nutil tliere was no loss in 
volume. The oil was allowed to cool, the volume read off, 
and the volume, multiplied by two, gave the total oil in the 
ethereal solution. 

A sample of Scotch wood spirit, which was non-miscible 
with water, sp. gr. 0*953, gave 2 c.e. of oil for 100 c.c. of 
wood spirit, or 2 per cent, by volume. A sample of the 
same wood spirit was then semi-refined up to sp. gr. 0*85G ; 
the distillate was slightly non-miscihle. When treated with 
ether as above, it gave 2*4 c.e. of oil in H'O c.c. of wood 
spirit, or 2*4 per cent, by volume. In the process of 
distillation the oil, owing to its volatility, bad become 
somewhat more concentrated than in the crude from which 
it was distilled. The serai-refined wood spirit, sp. gr. 0*856, 
was rectified up to sp. gr. 0*829, and this, which was quite 
miscible, gave 0*2 e.c. of oil iu 100 c.c. of wood spirit, or 
0-2 per ceni. by volume. A sample of American wood 
spirit, sp.gr. 0*855 at 60° F., which was quite miscible with 
water, gave 1*35 c.c. of oil for 100 c.c. of wood spirit, 
and the same spirit, rectified to sp. gr. 0*829, gave I '2 c.c 
of oil for 100 c.c. of wood spirit, or 1*2 per cent, by volume 
In the method used in the above determinations, it wa^ 
found that with wood spirit, diluted to sp. gr. 0* 985, con 
tnining II to 12 per cent, of raetliyl alcohol, a large quantih 
of ether w’as absorbed iu the aqueous solution — abou 
200 c.e. in 1,800 c.c. of the dilute spirit. In order to avoit 
this, bisulphide of carbon and gasolin were tried. Then 
was practically no absorption of cither by the dilute spirit 
but the former, owing to it in certain samples reacting will 
some constituent of the wood spirit, producing a crystallin* 
body, was not adopted, and the latter was rejected owing t( 
the difficulty of evaporating its least volatile coustituent 
from the oil. If the oil itself had been non-volatile, at 
reasonable temperature, no doubt this method would hav 
been satisfactory. Petroleum spirit was proposed, but 
was thought would have the same objection us gasolin. 
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In this country wood spirit is bought and sold by Sykes* 
alcohol Ublcs, which are used by the Government in 
dittilleries, and also for taking the strength of wood spirit. 
It is urged that for the same percentage the specific gravity 
of ethyl and methyl alcohol does not differ appreciably ; but 
whilst such is the case at some strengths, it is not true for 
others, as is shown in Table IV. 

Table IV. 


Proof 

Strength, 


70 ovtT proof 

m 


eo 

40 

30 

20 

10 

Proof. . 




.30 

40 

r>o 

0(1 

70 

80 

00 

100 


Sp. Gr. 
by 

Per Cent, by 
WeiKht, Methyl 
Alcohol. 

Pi*r ('ent. by 
Weight. Ethyl 
Alcohol. 

DilTercuc 

Sykes. 

Bittiimr and 
Fawsitt. 

Hehner. 


0-8164 

93*11 

92 07 

- 0*41 

0-8289 

88-18 

87*02 

" 0*50 

0-8472 

81-23 

80*40 

-0*77 

0-80.39 

74-69 

73-42 

- 1*17 

0-8791 

I 08-23 

07*08 

- ri5 

0-8934 

1 02-08 

00*92 

~ 1*10 

O-9O09 

1 66-84 

66-00 

- 0*81 

0-9190 

' 49-4.6 

49*34 ' 

- 0*11 

0-9313 

43-01 

44*06 1 

+ 1-04 

0-9 120 

37 -15 

.38*78 i 

+ 1-03 

O-O.'ll.'i 

31-39 

1 3 . 3-70 

4- 2 -.38 

0*90(10 

2" *01 

' 28 -.60 

+ 2*92 

0-9009 

20*83 

! -23*09 

4- 2* 80 

0-9728 

16-08 

i 19*00 

4- 2 .32 

0*9784 

12-82 

14*46 

+ 1*03 

0*984.’) 

8-77 

1 9-71 

4- 0 *94 

0*9910 

4-34 

1 4*87 

4- 0-.63 

roooo 

0-00 

1 0*00 1 





WtxKi Spirit. 

Mcthj'lateti Spirit, 


Hail. ! boat. 

Rail. 

Boat. 


tl. If. tl. 

#. li. 

#. d. 

GlaSi^OMr to Loiidun 

72 0 3i 4 

40 0 


.. ManehesuT. 

.3.6 0 

.30 0 

21 10 

„ liivcrpool . . . 

23 4 22 0 

28 4 

10 0 

„ Bublin 

40 10 


10 0 

.. EdinhurKh . 

12 1 

10 10 

. . 

Newnisllo.. 

30 0 

21 S 


llott<*itla*n to London.. . 

8 0 


. . 

Manchester 

20 0 


. 


is much higher than that for methylated spirit. The rate 
for wood spirit from Rotterdam to London is 8.r. 6d. per 
ton ; from Glasgow to the sanio port by steamer, 33#. 4d., 
carrieil at “ owner’s risk.” 

Refore closing 1 should like to refer to the agitation 
which has been going on for some time in favour of using 
duty-free alcohol instead of methylated spirit in certain 
industries, and no doubt it would ho of considerable 
advautage, us spirits of wine is not only cheaper than 
methylated spirit, hut it is purer, and it is only right that 
the persons interested should use every effort to advance 
their interests, and infect ns many others an possible with 
their enthusiasm, so that sufficient influence may be brought 
to bear in the proper direction. There is, however, another 
side to the question, and that is, the serious consequences 
to the wood distillers of this country which would be 
incurred if the concession became at all general, and if 


From Table \T. it will be noticed that for sp. gr. 0*9600 
there is a difference of 2*92 per cent, by weight between 
the numbers in methyl and ethyl alcohol tables ; also that 
at the higher strengths the methyl alcohol numbers are 
higher, whilst at the lower strengths they are lower, than 
those for ethyl alcohol. 

Another point of much importance to sellers and buyers 
of wood spirit is that of carriage by boat or rail. Some 
steamship companies refuse to carry it at any price, hut 
will at tlie same time carry methylated spirit ; whilst 
other steamship and railway companie.s <;haTge exorbitant 
rates, besides stipulating that it must he curried at “ owner’s 
risk.” The reason for the high rates i.s very much owing 
to ignorance on the part of those who have charge of 
.such matters, and partly owing to the wood spirit being 
often designated as “ wood naphtha.” 'The word “ naphtha” 
suggests something horribly explosive to railway and steam- 
ship officials, and conveys much more to their mind than 
any .amount of explanation. The fla.sh points of methylated 
spirit and spirits of wine do not warrant any preferential 
rate over wood spirit, as they all flash at ordinary tem- 
peratures. 

A few rates by rail and steamer for wood and methylated 
spirit are given in the subjoined table. It will be noticed 
that, with one exception, the rate charged for wood spirit 


granted to one set of manufacturers it would he difficult 
to deny it to others. For several years past the wood 
distillers have had to fa(*c a very keen competition by 
the United States and the Continent, and they have suffered 
severely. One by one tludr products have become un- 
profitable, and if it bud not been for tbtur charcoal and 
wood spirit they must have succumbed long ago. Acetate 
of lime is about one-half the price it was a few years ago, 
and wood spirit, which used to sell at an average price of 
5.V. per gallon, is now olTored freely at the loss on wood 
spirit alone amounting to C.v. per ton of wood distilled. If 
<luty-freo alcohol is granted freely, it will mean still lower 
prices for wood spirit, and make wood distillation un- 
profitable. Such a result is not to be desired, as we should 
then have to rely altogether on a foreign supply, and the 
foreign makers would not be slow to raise prices when the 
field was clear. 

t hope no one will think I am advocating protection. 
I only wish to point out that whilst one set of manu- 
facturers might gain by the granting of duty-free alcohol, 
another set would lose, amt there might not he any 
advautage gained by the country in general. In event of 
war our country would be placed in an unenviable jiosition 
as regards our supplies of acetone and charcoal for powder- 
making. 


Journal anh patent fitt^raturc. 


Class. Page- 

I. — General Plant, Apparatus, and Machinery 690 

II. — Fuel, Gas, and Light 691 

III. — Destructive Distillation, Tar Products, 

Petroleum, and Mineral Waxes 692 

IV. — Colouring Matters and Dyestuffs 692 

V.— Preparing, Bleaching, Dyeing, Printing, 

and Ficishing Textiles, Y ams, sind Fibres 694 

VI.-— Colouring Wood, Paper, Leather, 

VII.--Acids, Alkalis, and Salts, and Non- 

Metallic Elements 605 


Class. Page. 

i VIII. —Glass, Pottery, and Enamels 096 

IX. — Building Materials, Clays, Mortars, and 

Cements 097 

X. — Metallurgy 099 

XI.— Electro-Chemistry and Klectro-Metallurgy 702 
XII. — Fatty Oils, Fats, Waxes, and Soap 705 

XIIL — Pigments and Paints; Resins, Varnishes, 

&c. ; India-Rubber, &C. 705 

XrV.— Tanning ; Leather ; Glue, Size, Bone, and 

Horn ; Ivory and Substitutes 7CG 


G 2 



690 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


[Jooe 15yl903. 


Clasa. Pu;re. 

XV.— Manares, &o 706 

XVI. — Sugar, Starch, Gum, Ac 706 

XVII. — Brewing, Wines, Spirits, Ac 706 

XVIll. — Foods; Sanitation} Water Purification; 

and Disinfectants 707 

XIX. — Paper, Pasteboard, Cellulose, Celluloid, Ac. 708 


Class, Page. 

XX. — Fine Chemicals, Alkaloids, Essences, and 

Extracts 70S 

i XXL — Photographic Materials and Processes 709 

XXIL — Explosives, Matches, Ac 710 

I XXIII. — Analytical Chemistry 710 

XXIV. — Scientific and Technical Notes 713 


Patent Spxcii ications may be obtained by post by reinittlni^ as follows 

English,—^, each, to the CoiLptroUer of the Patent Office, C. N. Dalton, Esq., Southampton BuildinRi. Chancery I>anc, Ixvndon, W.C. 
United States.— \\d. each, to the Secretary of the Society. 

French.— \ fr. 2B c.eaoh, to Belin et Cie., 56, Ruo dea Francs- Bourgeois, Pans (JP). 


I.-PLANT. APPAEATTJS. AND MACHINERY. 

English Patents. 

Crucibles avd the like ; A n Improved Method of Heating | 

Substances in , and Apparatus therefor. G. Midler, ; 

Hohenlimhurg, Germany. Eng. Pat. 9307, April 22, 1902. 

The use of a hath of molten metal for uniformly heating j 
crucibles, pots, &c., is claimed. — L. F. G. 


Centrifugal Separators. Mme. C. Herlitschka, Diisseldorf, 
Germany. Eng. Pat. 3034, Feb. 9, 1903. 

The separating drum is divided by vertical or inclined 
purtilions into closed independent compartments, which 
are “ provided alternately on opposite sides with clo.sely 
fitting steps or deflecting plates," leaving passages for the 
li(|uid. With this arrangement the liquid in each com- 
partment is forced to ascend while taking part in the 
motion of the drum.'’— U. A. 


Filters; Impts. in . A. J. Boult, I^ondon. EVom I 

D. Uojat, Paris. Eng. Pat. 9854, April 29, 1902. j 

A CYLINDRICAL vessfcl is divided into concentric compart- 
ments by a number of permeable partitions, which are 
clamped into position, and iiiako fluid-tight joints against 
imbher rings fixed on the cover of the vessel. The cover 
is hinged to a collar tunning round the wall of the 
vessel; it is fixed by bolts and nuts. The liquid to be ' 
filtered, enters in the centre, and flows radially to the | 
circumference, passing through filtering material comjioscd 
of a mixture of celluloR<‘ and amianthus fibres and placed 
between the partitions, decreasing in porofity towards the 
circumference of tlic vessel. The last layer of filtering 
material is in some cases fornu*d of earthenware or porous • 
stone. An annular ctiaiubcr round the circumference 
receives the filtered liquid, which lean be drawn off by 
taps. — L. E. G. I 

Concentration of Liquids; Impts. in Multiple Effect 

Apparatus for . W. E. llerriot, Glasgow. Eng. 

Pat. 10,844, May 12, 1902. 

A KKVOLVi.NO stirrer breaks up the bubbles arising from ^ 
the evaporating tubes, and prevents the li([uid in one 
vessel from boiling over into the next vessel. — L. E. G 

Steam ; Impts. relating to Controlling the Temperature 

of Superheated . E. Bamford, Manchester. Eng. 

Fat. 11,622, May 21, 1902. | 

The temperature of superheated steam is controlled by i 
means of a double valve, which admits steam to a chamber i 
by one or other, or by both, of two inlets, one inlet j 
admitting su])tTbeated 8tL\am at a high temperature, whde j 
the other admits superheated steam of a lower temperature, | 
the cbninher being also provided with a delivery jtipe. ; 
The valve is thermostatically controlled by the temperature | 
of the steam leaving by the delivery pipe, so that if the 
temperature of the superheated steam rise or fall, the 
valve increases the area of entry of the steam from one 
pipe and decreases it in the other inlet pipe, or vice versd. 

Another means of controlling the temperature of the 
superheated steam ii by regulating the flow of the hot 
gases which heat the superheaters. This flow is regulated 
by two dampers, one controlling the admittance of the 
hot gases, the other opening a by-pass through which 
these can escape without healing the superheaters. The 
dampers are actuated by the piston of a cylinder filled 
with liquid, which is thermostatically controlled by the i 
temperature of the steaift in the delivery pipe. j 

Superheated steam of two different temperatures can | 
be obtained by means of superheater tubes arranged iu j 
sets of three— oneairithin the other— the steam first passing 
through the inner tube and then back by one or other of , 
the annular spaces between the two outer tubes, these j 
outside tubes being heated by the flame gases, — L. F. G. ! 


Heating and Cooling Liquids ; Improved Apparatus for , 

and tor like H eating y Cooling, and Condensing Purposes. 
J. Edward Bennett and .1. Ernest Bennett, London. Eng. 
Pat. 3290, Feb. 11, 1903. 

In beating or refrigerating apparatus, a series of chests is 
arranged, and placed in combination, each chest being 
stopped across so as to be divided into a number of chambers. 
The chamhi-rs ol these chests are connected by a series of 
parallel tubes, through which and through the chests the 
heating or cooling agent circulates. Through these tubes 
pass a series of open-ended tubes, through which and round 
the chests and the chest-connecting tubes, the li(}uid to be 
heateti or cooled circulates. The chests are provided with 
trunnions, the inlet pipe for the heating or cooling agent 
beitjg made to serve as one, so as to enable the apparatus to 
be set either iu a vertical or a horizontal position. — L. F. G. 

United States Patents. 

Furnace; Calcining or Decomposing , W. Hasenbach, 

Assignor to Verein CheiniFcher Eabriken in Mannheim, 
Germany. U.S. Pat. 726,91 1, May 5, 1903. 

A MUFFLE furnace containing an agitator is supported by 
a hub iu the muffle, the whole being mounted on tin iron 
fnnnew’ork, which also serves as a bearing for the shaft of 
the agitator. — L. E. G. 

Furnace ; Calcining . C. T. Honuig, London, Assignor 

to J. li. Hatmaker, London. IJ.8. Eat. 726,915, May 5, 
1903. 

The furnace consists of a vertical chamber connected with 
a number of other chambers above it but leading to it, each 
of which makes an angle with the preceding chamber, and 
each of which is provided with an internal spiral rotating 
conveyor. The heated gases are admitted into the vertical 
chamber, down which the materials are falling, and pass 
through the other chambers which contain materials 
gradually being worked down by their conveyors towards 
and to the vertical furnace. The materials are discharged 
at the lower end of the vertical chamber, through an 
opening placed below the inlet for the heated gases, these 
escaping through an opening in the uppermost chamber of 
the scries. — L. F. G. 


French Patent. 

Filler ; Improved — to Free Liquids from Suspended 
Matter. K. Kiefer. Fr. Pat. 325,255, Oct. 13, 1902. 

CiuciJLAU sheets of stiff wire netting with a circular hole in 
in the middle, are clamped between a series of bosses which 
form a hollow central circular shaft, tight joint.H being made 
with rubber rings. Between these sheets, layers of com- 
pressed cellulose are placed as filtering material, the whole 
being placed iu a cylindrical vessel which is hermetically 
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sealed, and provided with inlet and outlet taps. One half 
of the wire sheets abut agains^t the bosses, uud exteiul to the 
circumference of the fillerin;; material, funning a channel 
for the liquid tJ penetrate between the lajers; the other 
half only reach up to within a short distance of the eir- 
eumference of the filtering layers, and the channel thus 
formed, connects through holes in the bosses with the central 
passage. The liquid to be filtered rises all round the 
annular space between the vessel and the filtering layers, 
and percolates through these to the central passage, whence 
it is drawn off.— L. F. G. 


II.-FUEL. GAS. AND LIGHT. 

English Patknts. 

Coke; Impts. in Manufacture of , *« Retort Oten.v. 

J. F. Wilcox, Cleveland, Ohio. Eng. Fat. Jan. S, 

1903. 

A MKTiiOD of charging retort oven.s, whereby one or more 
Spaces are formed inside the charge, allowing a passage for 
the gases. Hy this means the formation of spongy friable 
coke in the centre of the coked charge is avoided. — L. F. G. 

Furnaces [for Producers^ Gas Retorts, ; Retjeneralwe 

, M. Graham, Leeds. Fng. Put. 1^,415, May 31, 

1902. 

Tiik “ feather ” wall between the sccondury air fine and 
the wastc-gas flue of the furtutce is constructed with 
dovetailed vertical Joints instead of straight Joints, and is 
provided at intervals with courses of cross-shaped bricks 
carrying bailies, 'fhe zigzag joints arc ciairned to be more 
perfectly gas-tight than straight joints. — 11. H. 

f Cou/ Dust] Fnrtutccs. H. A. E. W. L. Femcriing and 
O. J'rossiri, Hamburg. Eng. Pat. 18,004, Aug. la, 1902. 

C>)AL dust is fe<l in regulated quantiti(‘s on to a rotating 
perforated es liiider, whence it is curried eitlier by an air- 
blast or by the natural draught <»f the cliimney <lown a 
charging shaft to a grate and combustion chamber, where it 
is burned along with an additional supply of air, a<lmitted 
through the grate. 'Po prevent ignition of tlic fuel before 
il falls through the charging shaft, the upper part of the 
latter is surrounded with a water coil or cooling jacket, 
communicating at its upper end with the steam space, and 
at its lower end with the water chamber of the boiler. 

—II. B. 

Burners applicable for' use in Furnaces ; Oil . .1. W. 

Mackenzie, London. From 'I’he Eagle Oil Burner ('o., 
Indianapolis, U.S.A. Eng. Ihtt. 21,735, Oct. 0, 1902. 

Thk specification describes a burner in wliicli crude oil is 
atomised by means of sr(^am, and the mixture i.s mingled 
wiih cold and hot air prior to injection into the combustion 
chamber of the furnace. — IL B. 

Coal-Gas, or other Gases containing Ctfanogen ; Treat- 
ment of , for the obtainment of Soluble Cyanides 

therefrom, and the Preparation of Materials for use in 
such Treatment. W. Feld, lloiiningen-on-Khine. Kng. 
Pat. 10,87G, May 12, 1902. 

CvAjiOGRN and its compounds are removed from gases by 
means of ferrous compounds, or iron sulphide, free from 
ferric compounds, in pre.sencc of alkali in excess. Lime is 
u.sed in this process, either alone, or with other alkalis or 
alkaline earths or their compounds. Ferrous oxide, free 
from ferric oxide, is prepared for this purpose by precipi- 
tating ferrous salts with insoluble alkalis, such as lime. 

Ferric compounds are converted into ferrous compounds 
for the process, by reduction with gas wdiich has been freed 
from cyanogen compounds. If sulphuretted hydrogen be 
used for this purpose, the resulting mixture of iron sulphide 
and ferrous oxide is used. By this method soluble com- 
pounds of iron and cyanogen are obtained («.p., when lime 
is used, calcium ferrocyaoide results).—!’. F. B. 


LITKRATUBE— Ci,. I. A II. 691 

Semi WnItfrGasi Protturern fur C. 1‘elors, Uresluii, 

Germany. Kiig. Pat, 44G4, Feb. 25, 19o3, 

Thk gas-producer a luillow or tubular fire-grate cou- 
lu'cted w'iih ti water reservoir di>poseii us an unnlitus round 
the upper part of ihe apparatus, and with two couiiniinicating 
pipes, so that the water cireuhiies between the grate and 
the reservoir. 'I'lie air supply to tin* producer pasiei 
throiigli Ihe steam space of tiie water n servoir, and thus 
curries with it nil llie steam generated, the mixture of air 
ai:d steam entering the producer at its base, as usual. Thus, 
if the tempt'rature of the fuel rise, more steam is generated, 
and more water vapour enters with the air. rhis excesi of 
steam proiluecs a (pienching effect on tlu‘ fire, and so 
lowa‘rs ihe leiupeiature. ('onversely, if the fuel becomes 
too cool, the apparatus is automatically sup[>liod witli com- 
paratively ilry air until the fire is blown nji again. — F. II. L. 

Mantles; Incandescent . F. C. Scliottmann, London. 

Eng. Pat. 11,280, May IG, 1902. 

Ski: Fr. Pat. 321,491 ; this Journal, 1903, 20G. — 11. B. 

Pilaments, or the like, for lllcctrical I ncandcscence Tamps ; 

Manufacture of . t'. H.Abcl, London, b'roiii Siemens 

and Ifalske Herlin. Ling. Pat. 12,159, May 2b, 

1902. 

Slk Fr. Pat. 321,412, 1902 ; ibis .lournal, 1903, 20C. 

— H. II. 

[Filaments for J ncandcscence Mantles] IIomoyeneouH 
Bodies from Vanadium, Tantalum, or Niobium, or from 

Alloys thereof ; AJethod for Obtaining . C. 1). Abel, 

London. From Siemous and Halski* A.-G., Berlin. Kng. 
Pat. 12,103, May 2H, 1902. 

Si;k Fr. Pat. 321,412, 1902; this .Journal, 1903, 20C. 

— H. B. 

Arc Lamps ; Manufacture of Flertrodc.% of . M. Lilien- 

feld, Berlin. I'ing. l*at. 3698, I'Vb. 17, 1903. 

Tau, resin, juteb, or other binding agent is heated to the 
consiKteney of a thin liquid, and either mixeil or chemieiilly 
cimihined with luminiferous KiibstaiieeH, such as metals, 
metalloid.s, their salts and eom|)ounils. 'I'ho compound is 
then mixed with powdered carbon, and is fornuvl into 
electroiles. It is stated that by adiling the luminiferous 
substances to the binding agent iriste.iii of to the carbon 
portion of tin* electrodes, many disturbing effects on the 
lormation and maintenance of the arc an* obviated. 

~-(i. H. R. 

Unttkd SrATKs Patent. 

Calcium Carbide Refuse ; Method of Utilising , and 

Product thereof. (1. I*), ( 'ox, Assignor to Union Carbide 
(-0. IJ.S. Pat. 727,095, May 5, 1903. XL A., page 704. 

Frknch Patents. 

Peat ; Manufacture of Briquettes from Carbonised . 

Cue, <!eH Cliarbous et Briqni*Oes de Bliin/.y et de 
n )iiebt. Fr. Pat. 325.495, ( )et. 2 1 , 1902. 

Pkat, mixed with .a small ipiantity of “ nilrate or carbonate 
of sodium or potassium ” l(> render it readily eombustibJe, 
or without any such addition, is formed into briquettes, tar 
or resin being used as binding material ; coal dubt or wood- 
charcoal cun also be added to increase tin* density of the 
briquettes. The hri«juett<*s nre lieated in closed retorts, the 
gases evolved being used for heating, and tlie heating con- 
tinued till nearly all the volatile eonstitueiits are driven off, 
and a carbonisetl mass remains. — L. F. G. 

Peal ; Manufacture of Pla.stic Objects [ BriquetlcH] from 

. Factonil-Werkc Keif and ( o., G. m. b. 11. Fr. Pat. 

325, .536, Oct. 22, 1902. 

See Kog. Pat. 22,010, 190J; this Journal, 1902, 289. 

~L. F. G. 

Muffle Furnace heated by Ga.s. E. Bovine. F f . Pat. 
325,525, Oct. 22, 1902. 

The specification describes a mulfle fnrnaco with independent 
gas-producer, the vaults and soles of the muffles being heated 
by separate currents of gas ; regenerators preheat the air to 
be mixed with the producer gas. — J^. E. G. 
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ComhuatihU LiquidM, Vaporiiivg ; Arrangement for . 

H. I!. Dikema. Fr. Pat. 325,814, Oct. 10, 1902. 

A. 8TORAOR vessel cootaiaing liquid is connected with a 
regulating chamber and a Taporiser, which carries a suitable 
burner. A valve carried at the end of a rod and working 
through a gas-tight cap closing the charging hole of the 
storage vessel, controls the 6ow of liquid from the latter to 
the regulating chamber. The valve either completely stopo 
the supply of liquid, or allows it free access to the regu- 
lating chamber, the level of liquid in which is regulated 
on the principle of the Mariotte’s bottle. A branch pipe 
loads from the vapour space of the vaporiser to its lower 
side, and serves to heat it. A valve regulates the supply 
of vaporised liquid to the burner, and means are provided 
for the initial heating of the vaporiser. When the supply 
of liquid is cut off by the valve, and the burner extinguished, 
the vapours ; still given off are condensed in a spiral pipe 
immersed in water surrounding the storage vessel, and flow 
back to the regulating chamber. — L. F. G. 


to nitrate the benzol in preparing the nitrobenzene employed. 
Together with these aromatic constituents, two ketones, 
namely, raetbyl-o-methylbutylketone, CHj.CO.CH(CHj) 
CjHy, and ethylpropylketone, C3Hj.CO.C3U7, were present, 
and were the chief cause of the fragrant odour which the oil 
possessed. — A. S. 

English Patents. 

Wood ; Process of Treating — , for obtaining Volatile 
Products. P. M. Justice, London. From E. B. Weed, 
Fayetteville, N. Carolina. Eng. Pat. 4355, Feb. 24, 
1903. 

Wood is heated in a bath of rCsin, or other suitable sub- 
stance, with agitation, to a temperature exceeding the boiling 
point of the product required, and the distillate is collected. 
Steam is used to aid in the distillation. — T. F. B. 

FarniiA, Painty or the tike ; Manufacture of [Use of 

Naphthalene^. L. Knoclie and M. Isslieb. Eng. Pat. 
16,983, July 30, 1902. XIII. B., page 705. 


Blast-Furnace Gases ; Purifying and Enriching , by 

Congelation. Soci5t6 des Forges d’Eich. Metz et Cie. 
Fr. Pat. 325,253, Oct. 11, 1902. 

Thk gases are, if necessary, rendered moist, and are then 
delivered into the upper end of a truncated cone, containing 
a spiral coil traversed by a refrigerating liquid. This 
causes the moisture in the gases to condense in the form 
of fog, which carries down the mechanically suspended 
impurities. The deposit falls into a water seal at the bottom 
of the cone, tlie water escaping by an overflow, whilst the 
solid matters descend into a hopper, whence they are 
removed through a valve. — (’. S. 

m.-DESTRUCTIVE DISTILLATION. 

TAE PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 


Petroleum Discharged from Condensers, Refrigerators. 
Reservoirs, and the like ; Process for the Continuous 

Extraction of Highly Injlammable Oils from , or for 

Continuous Distillation of Liquids. J. Fischer, Vienna. 
Eng. Pat. 13,936, June 19, 1902. 

Thk liquid to be distilled, is fed into a vessel wherein it is 
maintained at a constant level, and where it is heated by 
steam, admitted by a rose, the entering liquid being spread, 
by the ascending steam, over the surface of that already in 
the vessel. In this manner the entering liquid is caused to 
descend gradually, thus ensuring uniform and complete 
dUtillatiou of its more volatile constituents. The steam- 
rose may be replaced by a beating apparatus, so arranged 
as to produce the same effect. The water deposited in the 
vessel, is carried off by a rising pipe, the height of which is 
regulated so that no waste of the liquid under treatment can 
occur. — C. S. 

United States Patents. 


Ammonia Liquor ; Automatic Lime-Feed in the Distillation 

of . Kordt. J. f. Gasbeleueht., 1903, 46, [19]> 

375. 

In the Diisseldorf gasworks an apparatus has been intro- 
duced for the continuous, automatic supply of milk of lime 
to the ammonia liquor under treatment, and in conjunction 
with Feldmann’s distilling column it has effected a con- 
siderable increase in the amount of ammonia obtained from 
the liejuors. It consists of a tilting vessel, mounted over 
the milk-of-lime reservoir of the distilling apparatus, and 
is made to rock by the introduction of water in small 
quantity. The movement is tninsraitted to the plunger of 
the lime pump and to an agitator at the bottom of the lime 
vessel. The speed of the pump is so adjusted, by regulating 
the water supply, that the liquor leaves the column almost 
free from ammonia. A head of water of about 2 metres 
(6J ft.) is suflicient to work the apparatus, and the 
consumption is 1^ cb, ra., giving 120 — 160 strokes of the 
pump, per hour. — H. B, 

Lutidines from Coal Tar. F. B. Ahrens and Gorkow. 
Chem. Zeits., 2, 414. Chem. Centr., 1903, 1, [18], U'34 

The authors have isolated from English coal tar the 
lutidines : i8-6'-dimethylpyridine and a-iS'-dimethylpyridine. 
The last-named melted at 159'^ — 160“ C, (corrected), and 
formed the follow ing crystallised salts : C^HjN.HCl.ellgClj 
meltingat 162“ — 164“ C. ; C7HJNIIAUCI4 ; CC7HjN)3 . 
HjPiCIb + 2 HjO melting at 192°— 194“ C. with frothing; 
C::7HgN.CeH3(NOj)j.OH melting at 156“— 157“ C.— A. S. 

Aniline Oil ; Constituents of the Neutral First Runnings 

from the Distillation of . F. B. Ahrens and W. 

Blumel. Chem. Zeits., 2, 4J4. Chem. Centr., 1903, 1, 
[18], 1023. 

'The neutral first mnnings from the distillation of aniline 
oil having a fragra#! odour, consists mainly of chlorobenzene, 
admixed with higher chlorinated products and with iodo- 
benzene. These chlorinated and iodized products owe their 
origin to chlorine and iodine contained in the nitric acid, used 


Asphaltum and its Manufacture. F. .1. Warren. U.S. 

Pat. 727,506, May 5, 1903. IX., page 698. 

Asphalt Composition and its Manufacture. F. J. Warren. 

U.S. Pat. 727,507, May 5, 1903. IX., page 698. 

Pavement [Asphalt, ^c.]. F. J. Warren. U.S. Pat. 

727,508, May 5, 1903. IX., page 698. 

lY.-COLOURING MATTERS AND 
DYESTUFFS. 

Coloured Constituents of Butea Frondosa . E. G. Hill. 

Proc. Chem. Soc.,1903, 19, [266], 133. 

Thk dried and fresli flowers of Butea frondosa are exten- 
sively used in India for the preparation of a somewhat 
fugitive yellow dye. 

Their aqueous extract contains an easily decomposable 
tannin which readily yields a phlobaphen ; this product, 
which separates from the solution as a dark, tarry precipitate 
on boiling with hydrochloric acid, is almost insoluble in 
warm water, but readily dissolves in alcohol or in aqueoua 
alkalis; from tlie former solution, it is reprecipitated by 
water, and from the latter by acids. 

The freshly prepared extract, when treated with lead 
acetate, yielded a yellow precipitate of a lead salt which, 
when suspended in water and decomposed by hydrogen 
sulphide, furnished a yellow solution, from which a yellow 
gum was obtained by evaporation. This product, when 
dissolved in water and extracted with ether, gave a light 
yellow ethereal solution, from which a semi -fibrous, yellow 
mass separated. This substance was soluble in hot water, 
alcohol, or acetic acid, and separated from the last- 
mentioned solvent in small, lemon-yellow crystals, which 
gave the reactions of fisetin (compare Perkin and Hummel, 
this Journal, 1895, 459, and Hummel and Cavallo, 1894, 144). 

After separating the ethereal extract, the aqueous 
solution was hydrolysed by boiling with dilute hydrochloric 
acid { this reaction led to the precipitation of phlobaphen. 
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several fractions of U)o product being collected during 
crapormtion. 

Phloroglucinol and protocatechuic acid were obtained 
from the phlobaphen by I'uNiou with potassium hydroxide. 


Butein* A Preliminary Notice. J. J. Hummel and 
A. G. Perkin. Proc. Cbern. Soc., J903, 19, [266], 134. 

Butelfit the colouring matter of the flowers of Ji, frondosa 
(Hummel and CaTollo, this Journal, 1894, 144), 
probably exists in two modifications : (a) colourless, and 
(6) orange-yellow, which, on fusion with alkali, give 
resorcinol and protocutecjiuic acid. The iribtnzoyl acri- 
vative, Ci 5 ll 70 j,(C;lIiO) 3 , which forms colourless needles 
(m. pt. 136" — 137''), and the triacetyl compound — 

CiillrO, (0^130)3. 

have been studied. The dyeing properties of buteui very 
closely resemble those of bcnzylidene-anhydroglycogallol 
(Friedliinder and Uudt, Her., 1896, 29, ^72) — 


OH 


OH 

/\y \ 


CrCH.CJIv 


CO 


Dye [AnlAraceatf Dyestuffs^ ; Blue — and Process of 
Making sanhe. H. l4iiibuiann, Assignor to Farbwerke 
vormals Meistor, Lucius und Ilriluing, Hdchsl-on-the- 
Main. U.S. Ibit. 727,389, May 5. 1903. 

Tiik sodium salt of anfhrachrj sone is treated with a 
Mdjdiurie dialkyl ester, hulpbonateil with faming sulpluuic 
acid, and then nitratt-d. The resulting dinitroanthra- 
chrysonedialkylclher distilphonic acid is treatinl with a 
reducing agent, yielding a blue dyestufT, The alkali salts 
are <lurk*l)lue erystalline powde^^, s<'luhlc ti) a pure blue 
solution in water, and dissolving in coucentratoil sulphuric 
acid to an omuge-yellow solution, which becomes blue on 
dilution. 'I’he dyestuffs give blue shades on umnordaiited 
woed from an acid bath. — T. A. L. 

Azo Dtjv ; Black — — , and Process (f Making same. 
A. Schmidt, Assignor to Farbwerke vormals Mtuster, 
Lucius und llrilning, llochst a/Muin. U.S. Pat. 728,021, 
May 12, 1903. 

Skk Fr. Pat. 320,879 of 1902 ; this Journal. 1903, 141. 

— T. F. 11. 

Azo Dye. M. Kuhn, Klberfcld, As.signor to Farbonfabriken 
of Eiberfehi Co., New York. U.S. Pat. 727,962, May 12, 
1903. 


the compound being probably a member of this or some 
closely allied series. When it is heated with sulphuric acid 
a colouring matter is produced, the tinctorial properties of 
which arc somewhat similar to those of alizarin. 


l)iA/.(»Ti8Ki) o-aminophcnol ;>-8ulpbonie acid is combined 
with 2 .6-dihydro.xy naphthalene. 'I'he product dyes wool 
bluish-red shades, which hciMune black on treatment with 
chromium compounds. (See below.) — T. A. 1^. 


Stilbene Derivatives ; FJcci ro-chcmical Reduction of some 
. K. KII>8 mid a. Kremann. XL A., page 703. 

m-NitrO'acetophenone and m-Nitrobenzophenone ; Electro- 
chemical Reduction of . K. Elba and A. Wogrinz. ^ 

XL A., page 703. 

Engmsh Patent«. 

Disazo Vyeslujfs {Azo-Dyestuffs'] ; Manufacture of . j 

H. H. Lake. From K. (Jehler, Otteubuch-on-Muiii. j 
Eng. Pat. 5792, March 12, 1903. j 

Sek U.S. Pats. 724,893 and 724,804 ; this Journal, 1903, i 
349. — T. A. L. 

Dialkylrhodamines {Pyrone Dyestuffs] ; Manufacture of 
Esters of — — . ( ). Imray. From Farbwerke vormal.s 

Meister, Lucius und Pruning, lldchst a/Main. Eng. ; 
Pat. 11.321, May 20, 1902, : 

When commercial reddish-violet diethylrhodamine base is ; 
heated to 170'’ C., one molecular proportion of water is j 
given off, and an anhydrous “ greenish-red coloured diethyl- j 
rhodamiue base is obtained. On heating this product with ! 
an aromatic sulphonic alkyl ester (e.^., ethyl - /i - toluene 
sulpbonate) it is converted into an ester of diulkylrhod- ■ 
amine. See also Eng. Pat. 16,067 of 1899; this Journal, 
1902, 337.— T. A. L. 1 

I 

United States Patents. 

Indoxyl {Indigo Dyestuffs ] ; Process of Alaking . 

A. Hischler, ilaslc, Assignor to the llasle Chemical . 
Works, Basle. U.S. Pat. 727,270, May 5, 1902. 

See Eng. Pat. 18,127 of 1902 ; this Journal, 1903, 90. i 

— T. F. B. I 

Sulphur Dye {Sulphide Dyestuffs] j Blue , and 

Process of Making same. E. Kraus, Assignor to Society I 
of Chem. Ind. in Basle. U.S. Pat. 727,387, May 3, 1903. 

NiTROsoPHENOLa atd condensed with alphylated aromatic 
amines, and yield, when treated with re<luoiog agents, 
alphyl-j}-amino-j>-hydroxydialphylamiuo compounds, from 
which blue sulphide dyestuffs are obtained by heating with 
polysulphides. A process is also claimed for condensing 
uitrosoindopbenols with alphylated aromatic amines. The 
dyestuff particularly mentioned, is that resulting from the i 
action of polysulphides on phenyl-j>*amino-p-hydroxydi- ! 
phenylamioe, which dyes unmordanted cotton indigo-bluo j 
shades from an alkali sulphide bath, fast to acids, milling, < 
and light.-T. A. L. ; 


Azo Dye. M. Kahn, Elberfeld, Assignor to Farhenfahrikeii 
of Elberfeld Co., New York. U.S. Pat. 727,903, May 12, 
1903. 

Diazotised o-amiuophenol-;y-sulphoDic acid is combined 
with 1 .7-aminonaphthol. A product is obt.iined giving 
violet shuilcs on wool, becoming black on oxidation with 
chromium compounds. (See b**Unv.) — T. A. L, 

Mouazo Dye. M. Kahn, Elberhdd, Assignor to Furberi- 
fahriken of Elberfeld Co., New York. U.S. Pat. 727,904, 
May 12, 1903. 

Diazotised o-aminophcnol - o - nitro - p - sulphonic acid is 
combined with 1 . 7-ainiiionaplilhoI. 'I’ho dyestuff gives 
blue shades on wool from an acid hath, which becomes 
black on treatment with chromium compounds. (See 
below.) — T. A. L. 

Azo Dye. M. Kahn, Elberfeld, Assignor to Farbenfabriken 
of Elberfeld (Jo., New York. U.S. Pat. 727,963, May 12, 
1903. 

Diazotised o-amiiiopbeDoI-;)-suIphonic acid is combined 
with 1 .3.3-dihy<lroxynai>hthaIene sulphonic acid. Tin* 
sodium salt is a dark brown powder dyeing wool bluish- 
red shades from an acid bath, which on subscMpient treat- 
ment with chromium compounds become bluish-black. 
(See below.) — T. A. L. 

Monazo Dye. M. Kahn, Elberfeld, .\spignor to Furben- 
fabriken of Elberfeld (/O , New York. U.S. Pat. 727,966, 
May 12, 1903. 

Diazotised o*nitro - o - aminopheuol - p - sulphonic acid is 
combined with 1 .7 .4-arainoDaphihol sulphonic acid. The 
dyestuff obtained, gives blue shades on wool, which become 
black on chroming. (See below.) — T. A. L. 

Azo Dye; Black . M. Kahn, PJlberfeld, Assignor to 

Farbenfabriken of Elberfeld, New York. U.S. Pat. 
727,967, May 12, 1903. 

Diazotised o-aminopheiiol-/)*8ulphonic acid is combined 
with 2.6-aminonaphthol. The sodium salt of the reRulting 
dyestuff is a brownish-black powder, giving reddish-violet 
shades on wool from an acid bath, becoming black on 
subsequent treatment with chromium compounds. 

All these specifications (727,962'-7) are rel erred to in 
Eng. Pat. 18,569 of 1902 ; this Journal, 1903, 359. 
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Fhkxch Patents. 

\^Azo-l)ijfMiilJs'] Amhio-alphylazimimmaphihol and Amino- 
(llphylpseudo aiiminonaphihnl Sulphotiic Acids and New 
Azo JDf/esluffs obtained therefrom. Soc. pour I’lnd. 
( him. k Uaie. Fr. Pat. 325,4^2, Oct, 21, 1902. 

Azo dyestuffs for un mordanted cotton are obtained from 
certain ainino-alphylaziminonaplithol sulpbouic acids and 
from ainino-alphylhydroxynaj)]ith\ltriazol sulphoaic acids. 
'I’he products can be diazoiised and developed on the fibre 
with amines or phenols. They are obtained by combining 
an aminonaphthol sulphdiiic acid with un aromatic o p- 
dinitrochloro compound, partially reducing the dinitro- 
pheii^lnapbthylarnine thus formed, converting it by diazotisa- 
tion into a nitroulphylazimiiionuphthol sulphonic acid, and 
finally reducing again. I'or the preparation of the amino- 
alpbylhydroxyimphthyltriuzol sulphonic acids the starting 
point is the o-amino-nzoic compound, obtained by the action 
of a diazotised nitro compounil on such a- and iS- naphthyl- 
amine Hul|dionic acids into whicdi the azo group enters, ortho 
to the rimino group, and containing an a-sulphonic acid 
group which can be replaced by hydroxyl by the action of 
caustic alkalis. The nitro-alphylazo-o-aminonaphthalene 
polysuljihoiiic acids are converted on oxidation into nitro- 
phcnylpolysulphonaphthyltriazols, which, on reduction and 
subseipient In-ating with caustic alkalis, yield amino-alphyl- 
hydroxy sulpbonaphthyltriazoN. 'I he p-aininopbenyl hydr- 
oxydisulphonaphlbyltriazol has the following constitu- 
tion — 



Instead of employing nitro-dlazo compounds, these may he 
replaced by acidy lamino-azo compounds for combination 
with the naphthylaminepoly sulphonic acids. These pio- 
<iucts on oxidation give aeidylaminoulphy Ipolysulphonuph- 
thyltriuzols, which are lieatecl witli caustic alkalis in order 
to hydrolyse the acidyl group and replace one sulphonic 
acid group by hydroxyl. — T. A. b. 


i 


Dyeing Machines; ImpL^.in . E. de Pass, London. 

From Vacuum Dyeing Machine Co., Chattanooga, Term., 
U.S.A. Eng. Pat. 5146, March 5, 1903. 

A MAcniNR for dyeing materials without access of air is 
claimed. The material is compres.scd in an inner vessel with 
perforated top and bottom. This is surrounded by an outer 
vessel containing steam pipes for heatiug the dye-liquor, 
which is circulated alternately in either direction, through 
the compressed material wdiich is to he dyed, by means of a 
system of pumps, three-way cocks, and feed and suction 
pipes. The material can be washed in the same apparatus 
after dyeing. — K. F. 

Pigment Holders or Vehicles for Applying Colours to 

Textile Materials ; Impts. in , afid Processes for the 

Production thereof L. Liiienfeld, Vienna. Eng. Pat. 
6645, March 18, 1902. 

For the production of lustrous or other effects on printed 
fabrics cither of the following products, dis.solvcd in a 
suitable solvent, is ustd a.s a vehicle for the pigment ; — 
(1) A product obtained by melting resinous products with 
caoutchouc or gutta-percha. (2) “ Artificial caoutchouc,” 
made by oxidising a drying oil with dilute nitric acid or 
other suitable agent. (3) The product commercially 
known as “ rhusol,” a preparation of the sap of Rhus 
vernicifera. — K. F. 

Textile and other Materials and Fabrics ; Impts. in 

Treating , and in Substances to Render them Non- 

injlammahle. The Calico Printers’ Association, Ltd., 
Manchester, and W. Warr, Stalcybridge. Eng. Pat. 
96.58, April 26, 1902. 

Titami M salts are used for the above purpose. The 
material is impregnated with sodium stannate solution, 
dried, impregnated with a titatiium salt, dried, the titanium 
fixed by means of an alkaline bath, preferably sodium 
silicate, and the m.iterial then washed and dried. A mixed 
bath, containing titanium, tungsten, and a suitable solvent, 
may' be used as an alternative. 'The sodium silicate in 
the first-mentioned process may be replaced by sodium 
tungstate. — E. F. 


Nitrated and UalogenaUd At oma tic Amines ; Process for 

Preparing . li. licsser. Fr. l*at. 325,534, Oct. 22, 

1902. 

Tuts process applies to the prejuiration of nitro- or halogen 
derivatives of such aromatic n mines as form a condensation 
product with phllialic anhydride, with elimination of water. 

I'lie condensation product is nitrated (or halogenated), 
and then decompo.^ed by a pi imarv or other amine. (Jr 
the substituted plithaliiidde may lie converted into the 
corresponding plithalamic acid, which is nitrated, and then 
decomposed by an amine, b'or example, p-uitraniline may 
be prepared by nitrating a strongly cooled mixture cf 
phthalanil and sulphuric acid ; the product is poured on to 
ice, washed, and the precipitate heated with auiiine in a 
closed vessel. The excess of aniline is removed by a 
current of steam, and the yj-nitraniline extracted from the 
residue with water. — T. F. 11. 

Moimzo Dyestuffs; Process for the Production of . 

Soc. Anon. Prod. F. Ilayer et (He. Addition, dated 
Oct. 9, 1902, to Fr, Pat. 323,808, Aug. 18, 1902. 

Ske Eng. Pat. 18,569 of 1902 ; this Journal, 1903, 359. 

~T, F. II. 


V.-PEEPARING, BLEACHING. DYEING, 
PRINTING AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 

Engush Patents. 

Peat Moss and lik^ Mata ial ; Production of Fibre for 

Spinning t Paper-making ^ tVc., from . J. Doiill. 

Eng. Pat. 9408, April 23, 1902. XIX., page 708. 


' Tallow; Utilisation [/or Sizing Textiles'] of Waste 

Waters from the Digestion of Rough . Eng. Pat. 

14,027, June 20, 1902. XII., page 705. 

United States Patent. 

Aniline Black; Process of Dyeing and Printing in . 

F. (3cff, Raueuthal, Germany. U.S. Pal. 727,292, May 
5, 19U3. 

See Eng. Pat. 28,142 of 1902 ; tbi.s Journal, 1903, 416. 

~T. F. II. 

Fuencu Patent. 

Black Shades on Wool; Process for Obtaining Fust . 

Soc. Anon. Prod. F. Bayer et (He. Addition, dated 
Oct. 9, 1902, to Fr. Pat. 323,809, Aug. 18, 1902. 

See Eng. Pat. 18,139 of 1902 ; this Journal, 1903, 416. 

— T. F. B. 

Errata. 

This Journal, 1903, page 361, first title, /or “ P. Ilecr- 
man” read “ P. Heermann.” 

This Journal, 1903, page 361, col. 2, line 21 from top, 
after “ although” insert “ in the case of raw silk.” 

This Journal, 1903, page 492, col. 1, second title, for 
** E. Tung ” read “ E. Jung.” 

This Journal, 19o3, page 51 1, col. I, line 4 from bottom, 
for “ A. P. Spy ” read A. P. Sy.” 

This Journal, 1903, page 550, col. l,linc 29 from top, 
after “discharged” insert “by the indigo mixture.” 

This Journal, 1903, page 552, col. 2, Hoe 12 from top, 
after “ print” substitute a c'>mma, and delete “ These are.” 
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VII -ACIDS. ALKALIS. AND SALTS. 

Ammonia Solutions'; Aqueous . C. Krenzel. 

Zeits. auor^?. Chem. 1902, 32, 319 — 341. 

From a study of the relatiou of ammonia to the .substiiiUed 
amines, the author consider* that ammonia in aqueous 
solution is very likely to undergo molecular dceuro]»osilion 
to a high degree, whilst on the other han<l, the very 
small tendency of trivalent nitrogen to pass into the 
peiitavalent modification appears to preclude i he possibility 
of a combination of ammonia and >\ater occurring to any 
considerable extent. An additional reason why the incor- 
poration of water with ammonia, with formation of an 
electrolyte, can occur only slowly and to a small ilegree, 
lies in the fa(d that hydroxyl has little tendency to pass 
into tho ionic state ; and further confirmation is alTorded 
bv tlicrmo-chemical data. The conductivity of ammonia 
solution which j)robably approaches very closely to that 
of pure water, is due to dissociation, with formation of 1I-- 
and Nll'j-ions. The author has succeeded in establishing 
the presence of these ions by drawing the dissociation 
curves. The strength of ammonium hydroxide (Nlf^Oll) 
can be adequately estimated only in the case of tlie acidity 
of the ammonia being practically neutralised, so as to avoid 
a disturbance of the experiments by the presence of 
ammonia, rir., in the case of its salts with strong acids, 
jsince ammonium hydroxide in these salts behaves like an 
alkali, it is probable that liquid ammonia solutions will for 
the most part contain free ammonia and traces of am- 
monium hydroxide, which latter may be consiilcred as 
being completely dissociated into its ions. — A. S. 

Sodium Ilydrosulphite [^Ilyposulphitv'] ; lleaction of , 

on MtUillic Salts. O. Mriinck. XXllI., page 710. 

Cyanide; Commercial . F. W. ( )ldfield. Eng. and 

Mining J., 1903, 75, [18], fiOO. 

The autbor discusses the (piestion of tin* presence of soluble 
sulpbi(h*.s ill cyanide solutions (this Journal, 1903, 493). 
Whithy states that tliey are not prejudi(!ial, as they preci- 
pitate tlie zinc. The author finds, however, that if a 
soluble sulphide be added to a cyanide solution containing 
zinc in exces.s of that required by the e(p;atioiJS — 

KoZnO.^ + K.^S -H ^Il^O - ZnS + 4K()ir, and 
Ko/n(CN )4 T KjS — ZnS + lIvt'N, 

the zinc is only comj)letely precipitated when excess of the 
soluble sulphide is present. With regard to Doveton's 
statement that the presence of zinc sulphide is as injurious 
as that of soluble sulphides, the author suggests that this is 
owing to the fact tliut repeated washes of alkaline cyanide 
solution act oil the zinc sul[)hi(le according to the equatiim: 
ZnS + iKOIi = K^ZnOj + K.,S -i- 2il.J), ainl that the 
injurious effect is really due to me potassium sulphide thus 
formed.— A. S. 

; J^lanu facture of — — , by Fractional Koaporntion 
of Liquid Air. C. Unde. Zeits. Vcr. Dcut.sch. Ing., 
1902, 46, 1173 — 1176. 

To obtain a gas containing 33 per cent, of oxygen by the 
fractional evapoiiiiion of liquid air, the first 18 per cent, of 
the gas must be allowed to escape, whilst a gas containing 
30 per cent, of oxygen is only obtained after allowing 63 
per cent, to escape. Since at least 2 h.p.-hours are required 
for the licjuefaction of 1 cb. m. of air, the t^scapiug gases 
must be utilised in order to render the manufacture of 
oxygen by this method practicable. The author’s apparatus 
comprises a regenerator and an evaporator. In the former 
the escaping gases are made to pass through a very large 
series of spiral channels before finally escaping into the air 
or a gas-holder, 'fhe spiral channels enclose strong pipes, 
through which air at a pressure of two or three atmospheres 
IS forced in an opposite direction to the escaping gases, 
the cooling effect of the latter being such that the com- 
pressed air reaches the interior of the apparatus at a 
temperature not much above — 180 C. In the evaporator, 
which is arranged within the coils of the regenerator, the 


j compressed air is liquefied by passing through a series of 
j vrriical pipes surrounded by chambers containing liquid air. 

I 'fhe latter evaporates, deriving the requisite heat of evapora- 
j tioii almost entirely from the compressed air, of wtiich 
nearly an equal amount is therefore liquefied; the slight 
deliciency is made giHid from a separate liquid-air plant. 
All couneefious, are made from the top, so that the 

cold air shall not be able to e.scape from the bottom of the 
well containing the evaporator. 'I'he evaporation of the 
! liquicl air is effected eonlimiously in seven ehambors placed 
vertically alxive one another. 'I’he evaporation is effected 
by means »>f vertical pipes eontaining cold eotupressed air 
trom the regenerator, and us the partially evaporated liipiid 
rtous from one ehamher to the other, its content of oxygen 
inercHses until, when the last chamber is reiicheil, it yields 
one third, one-half, or two thirds, by volume, of oxygen. 
The yield of iuiricbeil gas per h.p.-hour depends on tho 
ai/i* of the apparatus ami on the proportion of oxygen 
desireil in the ga.s, as is shown in the following table 


1 pnwlucod 
■r Hour. 

<I;is produced per li.p.-liour. 

1 

One third h 

y ! Onc-hiilf hy 

Two-thinls by 


vuLiif Ox\p 

•n. \t)l. u( Oi.VKcn. 

vol. uf OxyKom 

c.c. 

c.c. 

c.c. 

c.c. 

1 

o':j‘_: 

1 0-10 

O'OS 

10 

O'HO 

' OVS 

0‘2I 

ioo 

2 '00 

1 ‘OO 

0-.'‘,0 

1.000 

2' k> 

' 1-70 

0‘S5 


Jt is stated tliat in a large plant the regenerative! system 
increases the yield about twelve fold as compared witli simple 
non-regenerative evaporation of liquid air. 

Jty the use of a fra<!tionHling column, similar in principle 
to those uhcmI for rectifying ahaihol, a gas much richer in 
oxygen can bo obtained, the maximum possible yield of 
100 per cent, oxygeu being about 1 e.c. from C'Gc.c. of 
air. — A. S. 

Zimmonirt Liquor ; Automatic Lime-Fccd in ihe DislillaiioH 
of . Kordt. IIJ., page 692. 

Alkali Stdphidcs ; Flvctrolysis of — — A. Jlrocliet and 
G. Hansom. \I. A., page 702. 

Per&ulphales ; Eleclrolytic Preparation of 
M. G. Levi. XI. A., page 703. 

Enomsii J’atic.nth. 

Sulphuric Anhydride ; Apparatus for the Manufacture of 

\J*y Contact JVoccss], G. Estdielhnann, A. 

Ilurmutb, and the 'I'ov 'IVnteh^v.skago Ximichesk Zavodm 
(Company of the 'rentelevsky CJiemicul Works), all of 
JSt. J’etersburg. Eng. I’at. 11,969, May 26, 1902. 

Tin; heated gases are adiuittird to the, top of a tall vertical 
chamber, ami pass through a perforated distributing hori- 
zontal plate towanls a seiiea of vertical tubes charged with 
contact material, set in the closeil bottom of the cylinder. 
The gases traversing the contact material emerge into a 
small collecting chamber below', commnnioating with a re- 
hcator, in whicti the sulphuric anhydride formed gives up 
Its heat to the gases passing into the reaction chamber. The 
effect of the arraiig(3ment is stated to be to give an equable 
and easily regulated tenijuTatun; for the reaciioo. Another 
apparatus is shown having a nuinher of superposed leaetlon 
chambers ; and in a third modification, the arrangements 
are adapted to contact material piled in superposed 
.separated layers. Jtefcrence i^ made to Eng. Tat. 15,949 
of 1898; this Journal, 1899, 831. — E. S. 

Amjnonia ; Process of Producing ^ by Synthesis. II. C. 

Woltcrcck, London. Eng. Fat. 2461, Jan. 30, 1902. 

A MixTUBB of air (or of oxygen and nitrogen) with a gas 
containing hydrogen, such us coal-gas, is passed over iron 
oxide, or other oxygen-currying metallic oxide, heated to dull 
redness. When coal-gas is used, besides ammonia, amines 
are produced, which may be decomposed by mixing lime 
with the reacting oxide; or the effluent gases may be led 
through a boiling solution of caustic alkali. — E. IS. 
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Lintef Apparatus for Slakiny and Dressina Substances, | 

especially . T. T. and The United Alkali Co., j 

Ltd., both of Liverpool. Eng. Pat. 10,723, May 9, 1902. 

The apparatus consists of a rotatable cylinder, with internal 
projecting bars or prongs, and pockets or shoes, which, with j 
helically arranged blades, transfer the material onward, | 
water being supplied by numerous jets from a pipe or pipes. i 
A current of air is caused to pass through the cylinder to a ' 
discharge opening connected dust-proof thereto, and issiiing ; 
into a chimney, to carry away steam and dust. The end ; 
opposite the inlet is provided with a sieve or screen, whereby : 
the slaked lime, or other substance, is discharged into a j 
hopper for conveyance away, and stones or lumps of unburnt ' 
lime are discharged separately. — E. S. 

Slaked Lime ; Preparing , and Heating and Purifying \ 

Water. The (/astner Kellner Alkali Co., Ltd., A. T. | 
Smith, and II. Ikiker, all of Kuncorn, Cheshire. Eng. 
Pat. 13,536, June 14, 1902. 1 

The lime is slaked in vessels closed to the atmosphere, ^ 
provided with short, wide exit pipes for the heated air, steam ; 
and lime dust, which pass into a tower for injection into a i 
“ suitable liquid,” such as river or other water needing | 
purification. — E. S. 


rotary shaft carries frameworks with perforated baffic* 
plates, so arranged in staggered order” and dipping into 
the solution, as to arrest the dust carried by the gases. 

— E. S. 

Permanganates; [Electrolytic] Production of , W. 

Hickmaun, Assignor to Soc. Chera. Fabrik Griesheim 
Electron, all of Frankfort-on-the-Main. U.S. Pat. 
727,792, May 12. 1908. 

A MIXTURE consisting of a solution of an alkali per- 
mangauate or manganate, and an oxygenated or halogen 
compound of one of the metals whose permanganate is 
to be obtained, is subjected to the action of an electric 
current, the electrodes being separated by a diaphragm 
or other suitable device. It is claimed that by this method 
a simultaneous production of alkaline lye, hydrogen and 
oxygen, or chlorine is etttcted.— G. H. 11. 

Chlorates and Perchlorates; Electrolytic Manufacture of 

. P. Lederliu, Chedde, France. U.S. l‘at. 737,813, 

May 12, 1903. 

See Eng. Pat. 14,387, 1903 ; this Journal, 1902, 1282. 

-G. II. R. 

French Patent. 


Alkaline Salts ; Electrolytic Decomposition of . M. ; 

Wildormann. Eng. Pat. 9803, April 28, 1902. XI. A., i 
page 703. 1 

Coal-Gas or other Gases containing Cyanogen ; Treatment ■ 
of , for the Obtainmeni of Soluble. Cyanide there- 

from, and the Preparation of Materials for Use in such 
Treatment. W. Feld. Eng. Pat 10,876, May 12, 1902. 
II., page 691. 

Brine or other Saline Solutions ; Treatment or Complete ; 

Purification of . \V. Trantoin, New Brighton, 

Cheshire. Eug. Pat. 23,642, Oct. 29, 1902. ' 

Brine containing the whole of the calcium and magnesium 
present us sulpnates, is treated with freshly-precipitated ! 
and uudried barium carbonate in alight excess. When | 
the calcium and magnesium salts are present partly as ! 
chlorides and partly as sulphates, sutlicieut sodium sulphate 
is added to form a sulphate with the calcium or magnesium j 
chloride, and barium carbonate is added as before. The 
separated precipitate is treated with an acid, preferably l 
sulphurous acid, which dissolves the calcium and magnesium i 
carbonates, leaving barium sulphate, from which barium | 
carbonate is reproduced. The process may be applied in ' 
the purification of sodium nitrate and other salts. — E. 58. 

Phosphorus ; [Electrical] Production of . T. Parker, 

Wolverhampton. Eug. Pat. 16,862, July 30, 1902. 
PHOai’HATK of alumina, or similar ore, is treated with 
sulphuric acid, and then with an alum-forming sulphate, i 
the alum being recovered by crystallisation, and the residual , 
liquor, mixed witli carbon or carbonaceous material, is ! 
treated in the electrical furnace, for the reduction and i 
distillation cf the phosphorus. A feature of the invention ; 
is the removal of the alumina previous to the treatment in , 
the electrical furnace. — 0. S. 

United States Patents. 

Muriatic [Hydrochloric] Acid; Manufacturing , 

G. E. Hipp, Buffalo, N.Y. U.S. Pat. 726,533, April 28, { 
1903. 

To a solution of nitre cake (sodium hi sulphate) an alkali I 
sulphide is added, to precipitate arsenic and selenium ; the j 
solution is boiled to expel hydrogen sulphide, and, after , 
clearing from insoluble matter, is concentrated to about 
68"^ B., and is then furnaced with addition of au alkali 
chloride, the hydrochloric acid evolved being collected. 
Specific proportions of the materials are claimed. — E. S. | 

Soda- Ash Dust; Apparatus for Retaining . C, P. 

Carlson, Dingelvik, Sweden, Assignor to A. W. Waern, 
Brooklyn, N.<f U.S. Pat. 727,088, May 5, 1903, 

Gases charged with soda-ash dust are caused to traverse 
a tank containing a lye, in which a horifontal central 


Nitric Oxide and Nitric Acid ; Production of . 

G. Pauling. Fr. Pat. 32.5,244, Oct. 11, 1902. 

A .MIXTURE of air and water vapour, or of air and gas,” 
is passed through a thin porous tube, heated to the 
temperature at which water vapour i.s dissociated. The 
hydrogen set free passes through the sides of the tube, 
and the oxygen combines with the nitrogen to form nitric 
oxide, from which nitric acid may be produced by known 
processes. The process may be varied by removing the 
dissociated hydrogen by causing it lo combine with a 
substance (such as clilorine) to torm a combination stable 
at the temperature employed. (See Fr. Pat. 323,760, 
Aug. 12, 1902 ; this Journal, 1903, 195.)-- E. S. 

Vin.-QLASS. POTTERY, ENAMELS. 

English Patents. 

Furnaces, especially Glass Furnaces; Impts. in . 

F. W. KnoAvles, Thornhill, Yorks. Eng. Pat. 12,627, 
June 3, 1902. 

For charging the raw material to the furnace, a hopper, 
the outlet end of which is closed by a slide, run.s on rails 
above the charging aperture of the furnace. The stopper 
of the charging aperture is attached to a lifting rod, which 
is raised by a suitable lifting apparatus attached to a 
bogie, running on the rails above mentioned. When the 
stopper has been raised from the aperture, the bogie is 
moved along, and draws the hopper with it, till the latter 
is over the aperture ; at this point, by means of stops on 
the rod attached to the slide, this latter is opened and 
allows the charge to enter fhc aperture. When the whole 
arrangement is drawn back, the stops again close the 
hopper outlet, and the stopper can be lowered directly on 
to the aperture again. The claims also include the use 
of a pipe for causing cooling water to circulate round the 
charging aperture. — W. C. 11. 

Glass; Improved Manufacture of Window and other 

, Vases, and other Objects of Glass, Porcelain, or 

other Ceramic Material, W. Storr, Berlin. Eng. Pat. 
14,727, July 1, 1902. 

Veins are made in the glass or other material by applying, 
in the form of lines arranged according to any pattern, a 
mixture which will melt when heated and is a conductor of 
electricity, e,y., one composed of 10 parts of borax or other 
, flux, 30 parts of chalk, 40 parts of powdered precious 
j metal, and 10 parts of potassium silicate. The article is 
j then heated until the mixture melts and adheres to the 
; glass, &c., after which it is placed iu a galvanic bath, and 
j any suitable metal deposited electrically on the reinforcing 
j threads. — A. G. L. 
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KUn* or Ovens for Use in Firing Earthenware Gwds. ' 
W. Cartlidf^e, Stoke-on-Treut. Kog. Pat. 8696, April ! 
15, 1902. 

Enamel, hardening-on, and majolica kilns are constructed 
with fines, so that flames or gases pass from the firing holes, 
transversely beneath a lower firebrick floor, supported on 
firebrick lumps or walls, up through flues in the wall i 
opposite to the firing holes, over the crown of the firing , 
box, and down through flues in the wall over the firing | 
holes, and thence beneath the floor of the firing box, and | 
up through flues between the firing holes, and iu the 
opposite wall, to the chimney or cone.— W. C. II. 

Kilns and for Firimj Ceramic^ware^ and thv like, j 

M. J. Adams, Leeds. Eng. Pat. 13,643, June 16, 1902. I 

A 8EBIE8 of two or more kilns are built, separated fn>m 
each other by gangways, the flues being arranged so that 
the heated gasen from each kiln pass to the next kiln in the 
series, in order to economise fuel. Instead of making the 
flues pass over the crown of the muflle chamber or oven, 
they may be made to pass around the sides and bottom of 
the muffle-chamber, the roof of which is then formed by 
the crown of the kiln proper, thus saving the necessity of 
having a separate crown for the muffle chamber.— A. G. L. 

Ceramic or Earthenware Masses or Articles ; Manufac- 
ture of . J. V. Johnson, Loudon. From O. F. 

Boehringer and Sons, Mannheim, Germany. Eng. Pat. 
12,796, June 4, 1902. 

See Fr. Pat. 323,088, July 16, 1902; this Journnl, 1903, 
420.— W. C. 11. 

Earthenware and (Ceramic Products ; Manufacture of 

, and Preparation of Clays, Silicious Compounds, 

and Earthy Minerals for the Manufacture of sueh 
Products. P. M. Justice, London. From The Acheson 
Co., >iiagara Falls, N.Y. Eng. Pat. 3630, Feb. 16, 1903. 

The clay or other body material is exposed to the action of 
tannin or of a similar vegetable substance, cither by 
adding enough water to the clay and tannin to wet the entire 
mass or by treating the clay with a solution of the tannin. 
The effect of the treatment is to render the clay more 
plastic, and to dindnish the quantity of water absorbed, 
whereby the shrinkage during drying and burning is 
lessened very considerably, whii.st the tensile strength of 
the finished article may be increased by more than 40 per 
cent. — A. G. L. 

French Patknt.s. 

Glass Bricks ; Manufacture of . L. A. Garehey. 

Fr. Pat. 325,436, Oct. 20, 1902. 

The powdered glass to be devitrified is fed through a series 
of adjustable hoppers, into a corresponding number of 
moulds on a revolving horizontal plate. To obviate the 
necessity for trimming the finished blocks, the moulds are 
lined with an insulating material consisting of magnesium 
carbonate, talc, calcium carbonate or sulphate, or other 
refractory matter that will not adhere to the molten glass, 
which material is applied by spraying in suspension in 
water. After passing over a source of heat, which causes 
the devitrification and cohesion of the particles, the 
continuous bands of glass are delivered to a hydraulic 
cutting apparatus, capable of adjustment to cut any desired 
length of blocks. The thickness of the blocks is regulated 
by adjusting the level of the feed hoppers, and the cuttina: 
device is actuated by the completion of an electrical circuit 
at predetermined intervals. — C. S. 

[G/oss] Synthetic Granite ; Garehey , and Method of 

Manufacturing the Same. L. A. Garehey. Fr. Pat. 
325,475, Sept. 27, 1902. 

For the manufacture of a substitute for granite, &c., 
molten glass is discharged through a tap bole in the 
furnace into a heated mould, previously lined with insu- 
lating material, by spraying (see preceding abstract). 
This mould is then left to cool down gradually, so as to 


effect the dovitriflcaiion of the glass. The rosemblince to 
granite is increased by the addition of colouring matter* 
(metallic oxides) in the charge of glass metal, and a little 
powdered mica at the moment of casting. — C. S. 


IX.-BUILDING MATERIALS. CLAYS, 
MORTARS. AND CEMENTS. 

Blast Furnace Slag ; Use of — — , as Iron- Port land Cement* 
Jantzen. Stshl u, Eiseii, 1903, 23 , 36. ("luMii.-Zeit., 
1903. 27 , [37 j, Kep. 119. 

Blast furnace slags are culcliiin-aluminiuTn silicates, of the 
following percentage composition : lime 44 to .52, silica 
27 to 35, alumina and iron oxide 8 to 20, magnesia 0-5 to 5, 
and sulphuric acid 1*1 to 3. .Vcid slags are hard ami 
sound ; so are alsi) ha.sic slags if not contuitiing more than 
u certain percentage of lime. Slag sand is made by pouring 
molten slag into water. Blast furnace slags are used for 
road metal, as a filling for concrete, and as sand in mortars, 
but their chief use is as mortars and as Portland cement, 
the granulated basic slags being most suitable. Slog- 
bricks were first made by l'\ Lflnimnn in 1S65, by com- 
pressing furnace slag and lime. Portland cement contains 
more lime than die slag, which may bo considered at 
Portland cement poor iu lime. It is impossible to directly 
produce in the blast furnace, a slag having the composition 
of Portland cement; the slug is therefore used as row 
material for, and as an a<iinixturo to Portland eemeut.- 
There are now 10 to 11 works in Germany, Inixembiirg, 
and Lorraine, producing ij million barrels of cement of 
170 kilos. (375 lb.) a year, fhe author describes the manu- 
facture of iron Portland cement, and shows that as regartls 
soundness, fineness, tensile and compressive strength, it 
fulfils all the ref|uirements laid down for Portlaiid cement. 
The manufacture is simpler and (jheaper than that of 
Portland cement. — L. F. G. 

Blast-Furnace Slag / Portland Cement from — • 

C. de Schwarz, Engineering, 1903, 76 , [1950], 671 — 673. 
The author reviews the various proeessci for the manu- 
facture of Portland slag cement, and states that there is a 
wide field open to English blast-furnace works for carrying 
on a profitable industry hy the utili8atii)n of their principal 
by-product — slag — for the manufacture of Portlan<l cement. 
Eot only the very basic slag from grey pig iron, such as 
is used iu the production of ordinary slag cement, but also, 
in most cases, that from white pig iron can b(^ used for the 
nuiiiufacture of Portland slag cement. A table is given 
showing the imports of Portland cement into foreign 
countries during 190U, and also, where possible, prices and 
approximate total values. (See .also Eng, Pat. 465 of 1895, 
1795 of 1897, «()3t) of 1897,27,339 and 27,008 of 1898, 
16,0.50 of 1899, 14,278 of 1900, and 10,297, 10,8.57, 13,793, 
22,314, and 23,443 of 1901, and 2671 of 1902 ; Fr. Pat. 
320,310 of 1902; this. lournal, 1896,36 ; 1897,1017; 1898, 
354 ; 1899, 373, 1021; 1900, .50; 1901, 992, 810; 1902. 
5.50, 860, 2.57, 347, and 1535 ; 1903, 95 ; also this Journal, 
1896,275 ; 1897, 680, 915, 1016; 1898, 247; 1899, 686 ; 
19 (K), 48 , 903, ni l ; 1901 , 44, 581.)— A. S. 

Portland Cement [m the Brewery']. Tageszeit. fiir IJrau. 

XVIL, page 707. 

Enolihh Patents. 

Paving Blocks and Vulcanising and Presert'ing Timber; 

Impts. in . W. Powell, Allerton, Line.*. Kug. 

Pat. 11,235, May 16, 1902. 

Timber is kepi for a time iu a boiling solution of cane or 
other sugar, and left till the temperature of the liquor falls 
to about 100’ F. ; the limber is then submitted to the action 
of dry air, which is gradually heated from 60^ to 200^^ F. 
It is said that by this means the water is driven off, leavioj; 
the sugar iu the pores of the wood, and that the sugar li 
then caramelised by the further beating, and that this 
“solidified” or “vulcanised'’ timber is non-porous, less 
liable to rot, and will not swell or shrink, and that “soft” 
wood is converted into “ hard.” — W. C. H. - - 
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Slonet Woodt Corhf and the iikc ; Manufacture of Sub^ 

utituleefor . A. Weber, Colojijne, (.ierinany. Eug, 

Pat. 24,ar>9, Nov. 6, 19U2. 

Sawdust, wood shavings, or other Avoori fragments, after 
being subjected to a jjreparatory boiling and treatment with 
lime-water or milk of lime, are ini.xed with pumice powder, 
cement, burnt clay, and acidulated elay A\al<*r, after which 
scrap iron and sulpliuric acid arc added, and the ingredients 
made to react on each other. The mass is then thoroughly 
mixeil and stainpcd or kneaded, or, if necessary, worked in 
a ball-mill, to produce a plastic nr inouldable material, 
which is characterised by haviug all particles of the wood 
effectively protected from contact with the air. — K. A. 

Buildimj Materials, Artijicial, and the like; Manufac- 
ture of . (i. Laidet, Vers-iillcs, ]*' ranee, hing. 

Put. 28,079, Dec. 29, 190'J. Under Internut. Com*., 
May 29, 1002. 

A sivfALi- (juuntity of acetate of lead is added in the manu- 
facture of artificial stone or wood to prevent exudation or 
oozing from the latter; thus, e.g., 20 kilos, of calcined 
magnesia containitig 2 grms. of aluminium sulphate per 
kilo., 15 litres of maguesium cliloride solution of 28” B., 
containing 4 grms. per litre of lead acet-ate, 15 litres of 
magnesium sulphate solution of 22” B., 80 kilos, of crushed 
stone, and 20 kilos, of sand are mixed together, with or 
without feldspar, and moulded without using pressure or 
pounding. 'I’he crushed stone may be replaced by stone or 
wood saAvdust, &c. — A. G. L. 

Slates or Jtoujiny I'iles ; Method of Manufacturing and 
Compositiod for the Manufacture of Artificial (Blatn 

or Corrugated) . K. lllemun, J.iondoii. Kng. Pat. 

1231,. Tan. 17, 1903. 

A MixTi KB of cement, coke breeze, tufa, ground clinkers, 
or sharp sand is moistened with Avater, ami pres.«ed in 
frames or moulds with loose plates, plain or corrugated, 
which are oiled or greased before the pressing process. 
The pressed tiles are allowed to dry and set, and may be 
rendered nou-porous by dipping in hot tar. The tiles may 
be strengthened liy incorporating fibrous material, as hemp, 
or canvas, or wire netting, with the composition. Clips or 
hooks may be embedded in tlm tiles for the purpose of 
fixing them to roofs, v^c,. — W. C. H. 

Building Bricks or Blocks ; Improved Process of Pro- 
ducing , and Apparatus for Use therewith. K. Katon, 

W. Pfeifer, and C. H. Briggs, l.ondon. Eng. Pat. 2372, 
Jan. 31, 1903. 

The lime for the bricks is slaked and mixed AA'Ith sand in 
an apparatus consisting of one or more cylinders, preferably 
two or four, mounted in pairs suitably connected to arms 
keyed to a revolving shaft. Tlie cylinders may be dis- 
connected from the revolving arms during charging and 
discharging, fresh cylinders being substituted so as to make 
the slaking and mixing continuous. In di.scharging tho 
cylinders, one or more vibniiing sieves are placed under tho 
man-hole of the cylinder, the sieved mixture falling into 
trucks, Avhich take it to the moulding machines. 

If hydraulic or other lime be used Avhich gives little heat, 
and consequently little pressure in a closed vessel, during 
the slaking, a modified apparatus is employed consisting of 
three or more chambers for containing the lime, to Avhieli 
water is added. Each chamber is provided with agiiutors, 
and, as soon as the slaking has taken place in the first 
chamber, live steam is introduced into it, the exhaust from 
this chamber being admitted into the second, and so on, 
the first chamber being in the meanAvhile emptied. 

—A. G. L. 

Refractory Articles, such as Bricks, Blochs, or Crucibles ; 

Manufacture of . O. Iraray, Loudon. Eroiu I'he 

Carborundum Co., Niagara Falls, Ncav York, U.S.A. 
Eng. Pat. 3308, Feb. 11, 1903. 

The articles arc made from a mixture of silica rock or 
ganister, reduced tif tho necessary degree of fineness, and 
poAvdered carborundum, Avhich acts as the binding material. 
The mixture is moistened with water, moulded, and fired in 


I the ordinary way. Bauxite, chrome ore, or magne.Hitt* 
i may be used iu place of silica rock. See Kng. Pat. 19,493, 

! 1002 ; this Journal, 1903, 213. — W. C. If. 

! Marble, Onyx, Calcareous Sto7tes, Natural Earths ; 

j Process of Dyeing or Colouring , in an Unbaked or 

Baked Condition, and the like. B. J. B. Mills, Ijondon. 

I From A. Boyeux and A. Mora, both of Lyons, France. 

; Kng. Pat. 27,804, Dec. 16, 1902. 

I The exterior surface, or the entire mass, of calcareous 
I stone, marble, &c., is coloured by employing an alkaline 
bath of a colour which is not attacked by alkalis, such as 
i diamine colour.^, orchil, cochineal, potassium perman- 
! ganate, potassium chromate, and logwood. The articles 
I may first he treated in a bath containing a I per cent, 
j solution of alkali, to remove grease. The objects are then 
dried and placed in tho dyebath proper. Differcmt colours 
may he applied by placing on the object a wooden frame, 
on the bottom of Avhich strips of metal (e.f/., zinc) are fixed, 
so as to follow the lines marking the limits of each colour, 
the compartments so raiule being then filled with tow or 
other absorbent material on Avhich the colouring solutions 
are then poured. — A. G. L. 

Lime; Irnpts. relating to the Treatment of . B. Eldred, 

Boston, Mass., U.S.A. Eng. Pat. 1935, March 3, 1903. 

“ A DRY, pulverulent, completely-hydrated oxide of lime ” is 
' obtained by slaking quicklime with an excess of AA’ater, to 
form a lime-putty, which may be allowed to age, and sub- 
sequently desiccating the putty by inooeporating with it 
sufficient quicklime to chemically combine Avith the excess 
Avuter. The product is claimed as an article of manufacture. 

-\V. C. H. 

Cement and other Goods ; Separators for Sifting , 

A. Hardwick, Northtleet. Kng. Pat. 9035, April 18, 
1902, 

The cement is supplied by a Avorm conveyor to a hopper, 
in wliich is a coarse sieve, from Avhich it falls on to tho face 
of a vibrating sieve, to Avhich an additional jerking motion 
is also given. A blast of air is directed on to the face of 
! the vibrating sieve, and drives the finer particles through 
into a receiver below, from which they are discharged by a 
worm conveyor. The larger particles slide down tho sieve 
into a grit discharge, also .provided with a conveyor. 
Beyond tho sieve and receiver is placed a dust collector, 
provided with corrugated baffle-plates, to catch the finer 
particles of cement blown over the sieve by tho blast, and 
to throAV them into the e.vteusiou of the conveyor under the 
sieve. — W. C. 11. 

United States Patents. 

Asphallum and its Manufacture. F. J. Warren, Newton, 
Mass. U.S. Pat. 727,500, May 5, 1903, 

An asphalt for paving purposes, kz., which is very durable, 
is prepared by mixing a suitable asphaltum with heavy 
asphalt oils. — T. F. B. 

Asphalt Composition and its Manufacture. F. J. Warren, 
NeAvton, Miiss. U.S. Pat. 727,507, May 5, 1903, 

Asiuialt is mixed with lampblack in varying proportions ; 
the mixture is to be used for paving or roofing purpo.ses. 
(Compare hr. Pat. 320,828 of 1902 ; this Journal, 1903, 
139.)-T. F. n. 

I 

1 [Asphalt] Pavement. F. J. Warren, Newton, Mass, 
i U.S. Pat. 727,508, May 5, 1903. 

A niNDiNG cement for pavements is made by mixing 
100 parts of Trinidad lake asphalt Avith from 22 — 35 parts 
of petroleum residue of 20° B. — T. F. B. 

French Pa’ients. 

Wood ; Method of Impregnating — , with Tar-oil. 

O. Heise. Fr. Pat. 325,486, Oct. 21, 1902. 

The wood is placed in an impregnating cjlinder, into which 
lar oil is introduced cold or hot, and with or without the 
help of a vacuum, until the cylinder is full. The desired 
quantity of tar-oil is then forced into the wood by pressure. 
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which U iifterwarda remoTcd, and the excess oil withdrawn. 
The wood is then subjected to the action of steam under 
pressure. — W. C. H. 

Stone f Proceis of Manufacture of Artificial . J. C. 

McClenahan. Fr, Pat. 325,257, Oct. 13. 1902. 

See u s. Pat. 7 1 1,436, Oct. 14, 1902; this Journal, 1903, 
30.— W. C. H. 

Fibrous Asbestos or Mica; Process of Ushiy , in the 

form of a Liquid or Plastic Mass. J. K. R. Waitz, 
Successor to J. G. Grube. Fr. Pat. 325,321, Oct. 15, 
1902. 

To powdered fibrous asbestos or mica is added sulphate of 
alumina and a solution of agar-agar, to form a plastic or 
liquid mass, which will set hard, and, with the addition of 
suitable filling material, can be useii as a covering or insulat- 
ing material, or for an impregnating li(tuid. or for the 
production of articles made entirely of this material. 

_\V. c. n. 

Portland Cement; Manufacture of Artificial , tvith 

Silicious and slijhtly Aluminous Limestone, A. Uouzet 
ct Cie. Fr. Pat. 325,374. Oct. 17. 1902. 

An artificial silicious and ferruginous cement, poor in 
alumina, is produce<l by mixing with silicious limestone, 
poor in alumina, the residue from n.asted iron pyrites 
before burning the mixture. The pyritt's residue is said to 
promote the formation of good “ clinker,” and to yield a 
cement specially applicable to marine work. — W. C. 11. 


X.-METALLURGY. 

Oxides of Iron, Carbon Monoxide, and ('arbon Dioxide; 

Equilibrium between the . liaftr and A. Glacssner 

Zeits. fiir physik. ('hen»., 1903,43, [d]» *^34 — 308 ; Zeits. 
f. Flektrochtun., 1903, 9, [‘-^Oj, 422 — 123. 

The solid substances to be exj)erim(‘nted on were intro- 
duced into a p(»rcelain tube closed at one end and boated 
in an eletJtric furnace. The temperature, which in some 
cases reached 980^ was measured by a thermo-electric 
junction also inserted into the tube. After exhausting the 
air from tlie tube, the gases were admitted and the heating 
was continued until equilibrium was attained. The gas was 
then withdrawn and the relative proi>ortions of carbon 
dioxide and carbon monoxide detenninefl. Hy ]>lotting the 
amounts of carbon monoxide as ordinates against the tem- 
peratures as abscissa*, the jiceomjjauying curves were 
obtained, which show the alteration of the equilibrium with 
the temperature. 



For the equilibrium ¥0304 + CO * 3FeO + CO^ the 
amhora obtained a curve which shows a maximum of 
carbon monoxide present in the gas (about 48 per cent.) at 


a temperature of about 490*^ C. The equilibrium of the 
reaction FeO + CO =* Fo s- CO,, on the other hand, has 
a minimum at 681V' C. In the presence of carbon, when 
the reaction C -f CO.j ««■ 2CO takes place, the dotted curve 
was obtained. It therefore appi'ars that, under ntino- 
spheric pressure, and in the presence of carbon dioxido and 
monoxide, the oxides of iron FeO and Fe304 can only exist 
together with carbon at a tt*mpt*mlure of about C., 

while metallic iron, iron protoxide, and carbon, cati, in the 
same circumstances, «mly exist together at 083" ('. Between 
these temperatures, carbon is compatible with iron protoxide; 
at higher temparatttres carbon and metallic iron can exist 
in the presence of each other; while at lower temperatures, 
the simultaneous presence of carlum and iron protos«‘squi- 
oxide (Fo., 04) is possible. 

'Phe curves indicato how rich :i mixture of carbon dioxide 
and monoxide must be in the latter in order to exert a 
reducing aiclion, Tbc temperature at which iron proto- 
sesquioxide (Fe^^t ),') is most difficult to reduce is about 
19t)' G., and at tbi-' temperatun* the mixture of gases must 
contain at hast 17 per cent, of carbon monoxide. Iron 
pr<»toxlde cati be most easily reduced at OStG, when only 
about «i0 per cent. *4' (‘iirbon monoxide must be present in 
the gasc<ius mixture. The authors di.scuss the application 
of the r4“HultH obtaim'd to the processes occurring in the 
blast furnace, and calculate that the beat of formation of 
iron prolosesqiiioxido at 490^ is 207,380 cal., while that of 
iron protoxulc at 080* is 07,3,'iO cal. — J, S. 


Carbon Monoxide ; Decomposition of . in the Heyene^ 

rator of a Siemens- Martin Furnace. F. Wiirtenbrrger. 
Stahl u. hiseii, 1903, 23, 1 < 'hem.-Zeit., 1903, 27, 
[37], Mep. 119. 

In the original Sit*mens-Martin furnaces, tbo eombuatible 
gases were h <l into tlie hearth through long iron pipes ; when, 
later on, the gas ]>r(>dncei8 were j)la(*ed closi* to the furnaces, 
gas was found to he lost in the regenerator, hemg decom- 
posed. 'Die results of experiinonts curried out hy the author 
at works in Sestri ronente are communicat* d. The difTerenco 
in composition of the gases from tlui main iiml from the 
regenerator was considerable, about 22 per cent, of carbon 
monoxide being lost through decomposition. The heating 
of tlie regenerator by the waste gases was therefore carefully 
regulated, and the t'mperalure kept at 1 ,00i)" — l,05o^ C. ; 
but, even then, 12 ju r emit, of carbon monoxide were decom- 
posed. The decoiiqioMition takes placi* according to the 
equation : 2CO - (3).^ + and the deposition of earboii in 
the regenerator confirms this view. Ifccomposiiion only 
occurs when the gas pressure is cut off, ami a partial 
vacuum formed through tlie draught from the chimney. 
In the newest tyj>es of furnaecs, this is prevented by 
w'oikiiig tin* gas pVodiicers at a higli jiressurc. The author 
mentions some oilier caseii where ihis dccompoaition of 
carbon monoxide had taken place. — L. h. G. 


Iron ; Slate of Combination if Silicon in . 

Tb. Naske. Cliem.-Zeit., 1903, 27, [40], 481—481. 

'PiiE action of dilute nitric and sulphuric acids, hydro- 
lluoric aci«l, caustic potash solution, ammouiacal copper 
chloride, and of melted sulphur on various samples of 
iron-silicon alloys was investigated. The following con- 
clusions are drawn (1) Iron-silicon alloys produced in 
the blavt furnace contain silicon as Fe;,Si. It manganese 
be present, the iron is substituted by manganese. (2) Jf 
an excess of iron be present, complex molecules of Ke3Si 
with iron atoms are formed. (3) An excess of silicon 
crystallises out. (4) The iron gilichlo FcySi is sparingly 
soluble in the usual solvents for iron. Us soluliility is 
increased by the number of iron atoms in the complex 
molecule, and decreased by any manganese present. 
(:>) Iron-silicon alloys produced in the electric furnace 
coutain the compoun<is I'e.jSi, 1*^12, and heSj^, the rolalive 
proportions varying with tlie composition mid temperatiiro 
of formation of the alloy. These silieidcs are practically 
insoluble in all reagents Excess of silicon crystallises out 
and is unattacked by all reagents, including sulphur. 

—L. F. G. 
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Steid } Dilatation of — , at High Temperaiuret. O. 

Charpy and L. Grenet. Bull, de la Soc. d’Encourag. 
. pour riixl, ^’at„ 1903, 104, [4], 464--507. 

The authors deal with the subject given in the title in a 
long paper with numerous illustrations, tables, and curve - 
diagrams. (See also this Journal, 1902, 480, 481, 616 ; 
1903, 422.)— A. S. 

Gold from Gravel; The Edison Dry Process for the 
Separation of — M. Chapman, Eng. and Mining 
J„ 1903, 75, [1»], 71'h 

The author gives an account of the working of the Edison 
apparatus for the 8ei)anition of gold from gravel at a placer 
85 miles from Santa Fe, New Mexico. The essential 
feature! of the apparatus are shown in the figure. The 


gravel is fed from the hopper a by nu'ans of the revolving 
roller by on to the shelf e, from which it falls into the 
current of air created by the fan d, which current first 
passes through the screens e and f. The [)arting board g 
divides the heavier portion of the gravel — the gold and iron 
or black sand— which falls into the chute h from the lighter 
portion falling into the tailings chute i. The lattice h A, is 
for the ])urposo of preventing eddy currents of air passing 
down the chutes, 'fhe end m is open. 

The gravel is first ncreened to a size which will include 
the coarsest gold the deposit is known to produce, and the 
screened material is furth<T divided into a number of sizes 
(from 4 to 8) according to the character of the material. 
The material of each class is then i)as9ed through the 
Edison air separator adjusted to give the best results with 
the particular size under treatment. The following results 
have been obtaiiu'd : — Total gravel treated, 38,890 lb, 
divided into the sizes A (finest) to K (coarsest). 


Hizf. j 

1 

Aruouut 
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Weight of 

1 (ioldin 
r()ucciitrat<‘. 

1 1 
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• Gold savi 
1 


LI). 

MgniiH. 1 
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A 
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77*7 

h ' 

7.022 

1787*5 

(50* <55 

1 5H5*.‘5 

8.(140 

1 .’itTH-O 

75*70 

07*8 

J) 

1 8,075 

: .*1007 *0 

.*54l)* a> 

01*5 

E 

1 6.8-18 

2.542 *5 

20* 41 

J>9*0 

Total.. 

1 38,8! I(] 

llt»,*lS*2 

05(5 • <52 

95*0 


The coucentrates are further treated by passing them 
over an Edison magnetic separator (Eng. Pats, 14,354 and 
14,355, of 1900 ; this Journal, 1901, 998), for the removal 
of the magnetic black sand or iron ore.— A, S. 

Gold Slimes in Veyiezuehi; Treatment of . L. 

Symouds. Head before the Inst, of Mining and 
Metall., May 21, 1903. 

The ore, known as cascajoy from which the slimes were 
chiefly produced, consisted of decomposed slaty rocks and 
schists, impregnated with oxide of iron. When “ stamped ” 
through a 30-mcdi screen, it produced at least 40 per cent, 
of slimes, i,e., material which will pass through a 90-iiiesh 
screen. These slimes were similar to clay, but were of 
vatnable consistency. They were first mixed with a suitable 


proportion of water, and treated in an agitator vrith cyanide 
solution. The liquid in the agitator usually contained about 
0*07 per cent, of potassium cyanide, but occasionally only 
0*01 — 0*02 per cent., when caustic soda had been added to 
neutralise any free acid present. The wet slimes were then 
introduced into a ** montejuy *’ from there were forced, 
by means of air at 90 lb. pressure, into filter-presses, th( 
eifluent, which conlained 0*04 — 0*06 per cent, of potassium 
cyanide, being run into settling tanks, and thence through 
zinc precipitation boxes. The effluent contained, on tL> 
average, 3 dwt. of gold per ton. The press-cakes wen 
washed with water at 80 lb. pressure. The washings con 
I tainerl from 0'3 per cent, of potassium cyanide, at th(‘ 
beginning, to 0-2 per cent, at the end, of the washing, 
I whilst the content of gold ranged from 4 dwt. to 0*2 dwt., 
I the average being 1 • 5 dwt. per ton. The zinc slimes from 
I the precipitation boxes were treated with acid in a wooden 
agitator, the precipitate was filter pressed, and the press- 
cakes dried at a red heat. The roasted cakes were finally 
smelted with 37*5 per cent, of borax glass, 20 per cent ol 
sodium carbonate, and 5 per cent, of s;ind. The bullion 
was, on the average, 750 fine. 

j The best results were obtained when treating very dry 
I and crumbly slimes, containing 10 — 15 per cent, of moisture 
I and admixed with about 7*5 per cent, of sand, *.e., sand 
I which remained on a DO-mesh sieve. When treating slimes 
! which were not dry enough to break up easily, the extrac- 
! tion was always poorer, ahe apparent extraction calculated 
from the proportion of gold remaining in the residue was 
G5 * 3 per cent. The actual proportion of gold recovered was 
()() * 6 ])er cent. ; the balance of 4*7 per cent., which remained 
in the zinc precipitate, mixed with the fine slimes whiel 
escaped the filter-presses and passed into the precii)itatior 
boxes, was recovered at the clean-np. 'I'he amount oi 
cy’anide used was 1*47 lb. per ton of slimes. — A. 

Calcium Carbide ; Penction during the Heduefion oj 

Metals by . F. von. Kiigelgen. /eits. f. Klektro- 

chem., 1903, 9, [20], 411—115. 

In the ease of substances which are reduced with difliculty 
the reduction proceeds cliietly at the expense of tlie calcium 
j More carbide must therefore be employed to complete tin 
action, ( arbou being then in excess, the formation o 
carbon monoxide is thus rendered possible. Should higl 
temperatures, such as those produced in the electric furnace 
be necessary for the reduction, then carlmn monoxide onl^ 
will be formed, but if a lower temperature sullices for tin 
reduction of oxides, and of mixtures of oxides and chlorides 
then the equation representing the formation of earboi 
dioxide as the primary product still remains valid as ha: 
previously been shown by the author. — ,f. S. 

Cyanide; Commercial . F. W. Oldfield. 

VII., page G9 d. 

English Patents. 

Steel and Ingot Iron ; Manufacture of . 13. Talbol 

Harrogate, and P. Gredt, Luxembourg. Eng. l^at. 4041 
Feb. 20, 1903. Under luternat. Coiiv., Sept. 15, 1902. 

1 Skb Fr. Pat. 322,448 ; this Journal, 1903, 559. 

! —II. F. C. G. 

j Iron or Steel ; Method of Deoxidising and Carburisin 

Molten . Soc. Klectrometall. Frani^aise, Froges 

France. Eng. Pat. G95(‘, March 25, 1903. Unde 

I Inlernat. Conv., IMarch 25, 1902. 

I See Fr. Pat. 320,682 ; this Journal, 1903, 148. 

I — H. F. C. G. 

j Nickel Carbonyl ; Manufacture of , and its Treatmen 

for Production of Metallic Nickel therefrom. J, Dewar 
(yambridge. Eng. Pat. 9300, April 22, 1902. 

Nickel, in a finely-divided spongy condition, is subjecte 
to the action of carbon monoxide under pressure (2 to 10 
atmospheres, according to the temperature), heat bein 
applied so as to raise the contents of the vessel to fror 
50° to 250° C. The nickel carbonyl vapour produced, i 
then passed, together with the excess of carbon monoxid 
remaining, through tubes at a higher temperature. Metalli 
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niekel if depofiled and the liberated carbon monoxide can 
be relumed and need over a^in. 

The mixture of nickel carbonyl vapour and carbon mon- 
oxide may, if preferred, be passed through a cool condenser, 
when the nickel carbonyl is deposited as a liquid, which can 
be usetl for production of metallic nickel, while the carbon 
monoxide, still under pressure, can be returned and again 
utilised in the formation of the nickel carbonyl. (See this 
Journal, 1903, VII., May 30.)— W. il. S. 


in communication with the ohamhers, and have bridge 
walls at their outer sides. A steara-noxile surrounded by 
a sleeve-shaped air intake, imparts a forced draught of 
steam and air through the flues and chamber* alternately, 
the steam and air being highly superheated whilst passing 
through the refractory tnatcrials in them. Mean* are 
provided for injecting a spray of steam and oil against the 
bridge walls which mingles with and combines in conibuitioa 
with the highly heated dniught of steam and air as all come 


Zinc; Improved Procesi Jor Obtaining . K. 11. j 

Uopkins, London. Eng. Pat. 12,859, June 5, 1902. 

\ KKoarTAOLK filled with carbon, preferably in small lunip^, 
is Introduced sufficiently far into the neck of the retort 
from which the zinc is being distilled, to keep it at a 
temperature of from 400° to 550° C. The zinc vapour as 
it passes through the carbon condenses, and runs through 
peiTorations in the bottom of the receptacle to a receiver 
from which it is drawn off, while carbon monoxide escapes 
at the mouth. Contact with oxygen or production of zinc 
fume is thereby entirely prevented.— W. H. S. 

Metals ; Pulverisation of , and Apparatus therefor. 

C. Bertou, Paris. Eng. Pat. 14,036, June 20, 1902. 

The fused metal is forced out from a hermetically closed 
vessel in which it is contained, by means of a highly com- 
pressed elastic fluid (superheated steam) admitted to the 
vessel above the level of the metal, 'fhe issuing metal 
mixes with the elastic fluid so as to form a jet therewith, 
the sudden expansion of such jet causing the pulverisation 
of the metal, which is received at the moment of the 
expansion in a mass of liquid. — IT. F. C. G. 

IJ.NiTKD States Patents. 

Iran, ElectrolyticaUy-avtire ; Process of Manufacturiny 

Fnietydivided . T. A. Edison, Llewellyn l*ark, 

N.J., Assignor to Edison Storage Battery Co., Orange. 
N.J. U.S. Pat. 727,118, May 5, 190,3. 

A iiETOUT is charged with a compound of iron (ferric 
oxide), which is heated and reduced by hydrogen uniil an 
electrolytlcally active oxide is obtained, which is then 
cooletl while still in an atmosphere of hydrogou, and the 
retort is finally flooded with water to prevent atmospheric 
oxidation of the mass when removed. — G. 1 1, It. 

Furnace.; Blast . N. Erzig, Chicago, 111., Assignor 

to P. Hath, Chicago, 111. U.S. Pat. 726,893, May 5, 
1903. 

'riiK smelting chamber is provided with a feed-chute at the 
upper end, controlled by a bell-v.alve. Below the chute is 
a hopper-shaped screen secured within Ji truncated conical 
screen, both of which serve to sift the material added. 
Another bell-valve controls the discharge of material from 
the hoj)per-shaped screen, Avhich can also be raised vertically 
to release any retained material. — L. F. (i. 

Furnace ; Metal-Treating M. J. Murdoch, Youngs- 

town. Ohio. U.S. Pat. 726,728, April 28, 1903. 

The hearth chamber has a horizontal roof, which, com- 
mencing from above the bridge wall to the fire chamber is 
depres.*<ed to a central apex, provided with a water chamber. 
From the apex, the roof is continued upward.s to meet tlie 
front wall at an acute angle, and at a certain distance below 
is the fire-grate, so inclined as to be parallel to the crown 
of the fire chamber where it meets the front wall. There 
is also an inclined section reaching to the front of the 
casing wall to form a gas-i)ocket. The floor of the ash- 
ehamber is inclined parallel to the fire-grate. Deflecting 
wall sections are provided towards the vent flue at the rear 
end of the furnace. — E. S. 

Furnace for Boasting and Smelting Ores, A. W. Cattou, 
Wt!St Seattle, Wash. U.S. Pat. 726,801, May 5, 1903, 

The furnace has oppositely-disposed chamber* and flues 
connecting its two 8ide.s with a smoke-stack, and containing 
heat-absorbing, refractory materials. Hearths sloping 
towards a central bullion well are inlerpo?ed between, and 


Furnace ; Slag . B. Baggahw, Pittsburg, Pa., and 

( ). S. Garretson, BiilTalo, N.Y., said Garrotson Assignor 
to (iarretson Furnace Uo., Pittsburgh, Pa. U.S. Pat. 
727,057, May 5, 1903. 

A noii.KR or other vessel is provided with a number ot 
upright fire tubes or ehamhers, having downwardly diverging 
walls, into which the molten slug is run. t 'rushing appa- 
ratus is arranged immediately below the outlets to the 
tubes, whereby the conge.iled slag is gnulually removed and 
delivered into a receptacle beneath. Uomparo U.S. Pot. 
722,198, March 3, 1903 ; this Journal, 1903, 424.— K. S. 

Ores ; Kjrtracting Gold from — . F, J. Uoj't, (>hicago, 
111. I’.S. Pat.’726,294, April 28, 1903. 

The powdered t)rc is thinly di^trihiitcil over a wide, long, 
and open sluice-way, down whitdi it is washed by a 
“ chemical solution,” on to successive sluiceways, inclined 
in altcrnatily opp(»8ite directions, one below the other, 
whtTebv it is screened and st'parated from the tailings. 
The gold is then nretripitaled from the solution by a suitable 
reagent. — K. S. 

Ores of the Bare Metals ; Treating BehcUious .. 

W. F. Downs, Jersey City, N.J. U.S. Pat. 726,884, 
May 5, 1903. 

To extract rare imdals from on*s contninintr such impurities 
as sulphur, arsenic, ttdluriuin, ^c., the ores arc roasted, 
finely ground, and made into liriqnettes with a sodium 
compound and with an agent eapabh* of liberating sodium 
therefrom, such us carbon. On heating the briqin.'ttes to u 
suitable tein])eratnre, tlio sodium set fret; eomhines with 
the “ rebellious elements,” and leav»*s the inetnls to be 
recovered distributed throughout the mass, frenn which 
they are finally extracted. Compare U.S. Ibif. 707,214, 
August 19, 1902 ; this Journal, 1002, 1185. — K. S. 

Ores ; Ap}>araiuN fur (Jrushing, or Crushing and Sorting^ 

^‘c. . 10. r'erraris, Monteponi, Italy, Assignor to 

W. H. IngullR, Lynn, Mass. U.S. Pat. 726,521, April 28, 
1903. 

'I'liic apparatus is of the hall-mill type, including a 
revolving grinding cylinder, divided by a perforated annular 
partition into a pulverising and a screening chamber, and 
a central cone, having radial blades, projecting inwardly 
towards the partition, and discharging into the larger 
chamber. The ore is fed through a hopper into a central 
opening at the hack of the cylinder, ami wlien crushed, is 
screened by the adjuncts to the cone, whilst the coarser 
particles return to the crushing chamber by gravity as the 
cylinder rotates. — F. S. 

Ore-Treating Process. Bella 'J\ Nichols, Montevista, 
Col. U.S. Pat. 726,802, Apr;l 28, 1903. 

To prepare ores for leaching, tliey are powdcjrcMl, mixed 
with lime and tlien with water to form a pulp, which is 
agitated and heated to about 90" F by steam. 'I’hey are 
then washed with agitation by air under pre ssure, drained 
under increased pressure, and finally dried. — F. Is. 

Ores ; Method of Treating Befraclory . It. McKnight 

and M. Satarasky ; said Satarasky, Assignor to F. Acker, 
all of Philadelphia, Pa. U.S. Pat. 727,184, May 5, 
1903. 

Ores containing metalloids are roasted with access of air, 
the ore; being agitated, but shut off from the products of 
combustion. An oxide of tlie metalloid is formed and 
passes off, together with the metal in the ore In a finely- 
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diTided state; the fumes are collected in a receptacle 
eontainlni; a solution of an alkali or alkaline*earth chloride. 

In this receptacle, the oxide of the metalloid is converted 
into an acid, and the hydrogen of the acid replaced by 
the alkali or alkaline-earth metal, nascent chlorine being 
set free. The latter combines with the metal values present 
in a finely-divided state with the formation of a chloride 
thereof. Compare U.S. Pats. 093,982 of Feb. 25, 1902, 
and 090,469 of April 1, 1902 ; this Journal, 1902, 411 and 
619; also Addition to Fr. l*at. 313,09.5 of Aug. 22, 1901, 
dated July 29, 1902 ; this Journal, 1903, 499. — K. S. 

Ore#/ Apparatus for Treatnuj . !!• Hirsching, San 

Francisco, Cal. U.S. Pat. 727.302, May .5, 1903. 

Thk apparatus includes a leaching vessel, a settler, a filter, 
and au alkHli tank connected to a steam hoiler and still. 
There are also sci tiers c<innected vMtli a slime washer, hot 
and cold and wash water tanks, and means for discharging 
either into the slime washer. An absorption tank consists I 
of an outer casing conmiunicating with the cooling wat**r l 
tank, au inner casing spai-ed from tho outer casing and } 
communienting with the stock solution tank, and an inner- I 
most casing communicating with the coil of a condenser, j 
whereby the vapours and fluid emerging from the coil arc ; 
caused to flow through the innerino.st casing an<l throiigli 
the absorption water, while the latter flows through tho | 
inner casing to tlii 5 sttick solution tank. Suitable coiinct - 
tions are provided throughout. — h. S. ; 

Ores*, Apparatus for IWating [Roasting'] . T. U. I 

Kankin, Sacket Harbor, N.Y. U.S. Pat. 727,441, May 5, 

1903. ; 

A LONG horizontal cylinder, built in .sections, is set within 
the combustion flue of a furnace. The ore is fed in con- 
tinuously through a pipe by a screw conveyor at one end 
of the cylinder, means being provided to prevent aecuinula- 
tion of ore aud dust. At the discharge end is a plate 
leaving an annular space at which provision is made for 
separate outlet of gases and of roasted ore. Fho cylinder, 
which can be rotated, is furnislied with two series of long 
and short inwardly extending wings, alternating, a central 
space being left, whereby the ore may be brought into 
contact with (ho treating surfaces as it progresses, and ho 
agitated to allow of thorough air-circulation. The claims 
include many details. — K. S. 

Zinc Spelter; Apparatus for Refining . 'J; 

Assignor to N. F. Acers, both of lola, Ivans. U.S. I at. 

726,432, April 28, 1903. 

In a muffle furnace, a w'ater-bosh, provided with a Beptiim 
for effecting circulation of the water, is disposed beneath 
the muffle, slightly inclined towards the walls on each side, 
and hu'^iiig immediately above it an air-duct extending 
throughout its length, ' d'ho bottom of the muffle is also 
similarly inclined. A condenser, beneath wliieh a regulated 
supply of air is admitted, communicates with the muffle. 
In a furnace liaving a number of muffles, those have their 
rear ends opposed, with a fire-brick wall between, against 
Which the muffles bear, water-boshes being beneath, and 
fuel-supply pipes arranged within the wall. A channel is 
provided to conduct the molten metal without tho furuaee 
in case of fracture of the muffle.—K. 8. 


ZiJic Dust ; Apparatus for Producing . G. G - Conyers 

and A. H. De Saulles, South Bethlehem, la. U.S. 1 at. 
727,297, May 3, 1903. 

Thk retorts or “ muffles,” heated from a furnace externally, 
are arranged in superposed rows, and the zinc vapours are 
collected in an expansion chamber, behind, common to the 
series, the rear wall of which is formed by the front wal 
of the combustion chamber, so as to provide direct aud 
jointless communication between the muffles aud the ex- 
pansion chamber, which latter is of such size relatively 
as to allow of immediate expansion and solidification of the 
vapours into zinc dust. Openings having doors or slides 
are provided in the front wall of the expansion chamber, 
opposite the muffll^xit openings. Compare U.S. 1 ats. 
694.137, Feb. 25. and 696,376, Mar. 11, 1902 ; this Journal, 
1902, 620. ~K. S. 


Zinc Dust t Apparatus for Producing . G. G. Con vers 

and A. B. Do Saulles, South Bethlehem, Pa. U.S. Pat. 
727.298, May 5, 1903. 

An apparatus similar to that described in the preceding 
abstract, in which the expansion chamber has a thin wall 
provided with an orifice registering with the vapour-outlet 
end of each muffle, and a short nipple sealing the joint 
between the muffle and the chamber. — E. S. 


Alloy. W. G. Stevens, Assignor to S. M. Neely and 
J. W.May, all of Memphis, 'i'ann. U.S. Pat. 726,588, 
April 28, 1903. 

Thk alloy is formed by fusing together 75 parts of copper, 
20 parts of tin, and 2.\ parts each of borax and lamp-black. 


Metallurgical or Chetnical Vessels ; Appliance for Lse 

u)ith . W. Lynes, Sparkhill, England. U.S. Pat. 

728,122, May 12, 1903. 

See Eng. Pat. 22,852 of 1902 ; this Journal, 1903, 544. 

— li. F. G. 

French Patents. 


Metals ; Coating , with Nichcl, hg means of a Nickel 

Rath without aid of Heat. A. Mitressey. Fr. Pat. 
325,458, Sept. 3, 1902. 


The articles to be coated, after cleansing, are attached to 
])lates of zinc, and immersed in an acidulated solution of 
cupric sulphate, and lastly, with tho same attachment, in a 
hath containing, in each litre of water, potassium hydrogen 
tartrate, 20 grms. ; ammonium chloride, 10 grins. ; sodium 
chloride, 5 grms. ; stannous chloride, 20 grms. ; a nickel 
salt, 30 grms. ; and a double nickid salt, 20 gnus. After 
some minutes, the articles are withdrawn and burnished.^ 


Metallic Lead; Process and Apparatus for Powdering 

. The Soeiete Union Lead and Oil Company. Fr. 

Pat. 325,471, Sept. 20, 1902. 

Lead, previously granulated, is acted upon in a closed 
chamber by series of circularly mounted beaters, arranged 
to revolve in opposite directions, so as to beat the lead 
granules into powder, which, as it forms, is conveyed away 
to a receiver by a regulated blast of air. A modified 
form of apparatus is shown, adapted for crushing ores, 
combustibles, &e. — E. S. 


X1.-ELECTR0-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 

Alkali Sulphides; Kleclrolysis of . A. Brochet and 

G. Ranson. Comptes rend., 1903, 136, 

1136. 

Previous investigators have established that when dilute 
solutions of sodium sulphide are electrolysed, oxidation 
takes place with production of thiosulphates, and finally of 
sulphates, a little sulphur, however, being deposited at the 
anode. The authors confirm this action m dilute solutions, 
hut find that when warm concentrated solutions are 
electrolysed, the reaction is very different, no oxidation 
product! being formed. Experiments were made with a 
solution containing 544 grms. of crystallised sodiuin 
sulphide per litre, at a tempormtnre of 68*" 70 C., with 

platinum electrodes at a current density of 7 amperes per 
sq. dm. Under these conditions the action proceeds, 
without oxidation, with the liberation of sulphur at tho 
anode, and of sodium (t.e., caustic soda aud hydrogen) at 
the cathode. The sulphur liberated dissolves in the excess 
of the electrolyte with the production of polysulphides, 
imparting a yellow colour to the solotion. In the absence 
of a diaphragm, in proportion as the liquid tends to become 
richer in sulphur, the latter combines with the hydrogen 
at the cathode, forming sulphuretted hydrogen, and thus 
regenerating the original sulphide. The ^ 

expressed by the reversible equation NajS + 2 H 30 ^ 2 Na(JH 
•fHj-fS. With a diaphragm, the second reaction la 
prevented ; the electrical tension at the poles remaint 
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reUtivelj low so loo^ as tha sulphur produc.'ul reilissoWes 
ia the liquid, but if the formation of poly'*ulphi<it?s hi 
pushed too far, the Utter ure themselves desouioosed with 
the deposition of sulphur and the formation of oxidation 
products, accompanied by a rise in the tension at the poles. 

— J. F. 11 

P cr sulphates Electrolytic Preparation of . M. 0. 

l^vi. Zeits. f. Klektrochem,, 1903, 9, [21], 42 7—428. 

During th»* electrolytic preparation of ammonium per- 
sulphate in the presence of chromate, mi l without the use 
of a porous diaphragm (this Journa', lOOJ. 70G), the 
author titids that the temperature may hi allowed to rise as 
high as 30^ C. without seriously interfering with the yie*d. 

Bv varying the material of w hicli the cathodes were made, 
the yk'ld was influenced to only a very slight extent. 
Carbon gave the best results. 'I'he physical corelition of 
the platinum smodes on the other hand has a more marked 
effect on ti»e yield obtainable. — J. fc'. 

Slilhene Di rivati 'cs ; Electro- Chemical Reduction of some 

K. Elbs and R. Kremann. Zeits. f. Klektrochem., 

1903, 9 , [120], 416—419. 

Thk results obtained on the elcctro-cheinical raliiction of | 
“ Sonnengelb ” agree with the view that this dyestuff is ' 
composed chiefly of p-azoxy stilhene-disulphonic acid. It 
and also p-dinitro-stilbene disulphonic acid yields p-azo- 
toliicne-<lisulphonic aci<l as end product when electrolyseil 
in alkaline solution. The product of the electrolytic 
reduction of p-dinitro-stilbenc is p uzoxy-siilbenc from an 
alkaline solution and p diainin »-stilbene from an acid 
solution, as in lloehriiiger’s process. Under the same 
conditions p-diazo- and p-diamino-dibenzyl-disiilphonic 
acids are obtained from p-diuitro-dibeuzyl-disulpbonic acid. 

lloehringer’s process applied to the n^duction of “ Sounen- 
gelb ” yields p diarnino-stilbene - disulphonic acid and 
p-toluidiiiH sulphonic acid, while p*dinitro-stilbene suipbonic 
acid under the same conditioii.s gives only p diamiuo-stilbcue- 
disulphouic acid — J. S. 

m-yitro-acetophenoiie and m-Nitro-henzophenonc ; Electro- 

Chemical Reduction of . K. Elhs and A. Wogriuz. 

Zeits. f. Klektrochem., I9G3, 9 , [l21Ji 42H — 431. 

wi-Nitro-acetopheiiouo is easily re<luced to wi-azo* 
acetophenone and to w-amino-acetophenono by known 
electrochemical proijcsses. Attempts to prepare in-azoxy- 
acetophenone always resulted in a mixture of the azo- and 
azoxy-compounds. The reduction to a hydrazo-compound 
and the transformation of this into the corresponding 
benzidine was only partially successful. 

Oil the elcciro'cheinic^^l reduction of w-nitro-beuzo- 
plienone, good yields of w-azoxy-, ni-azo-, and m-amino- 
benzophenone were obtained. The hydrazo-compound is 
easily oxidised, and the corresponding benzidine formed by 
molecular rtarrangemeiit is difficult to purify. 

la no case was a reduction of the carbonyl-group 
observed.-— J. S. 

English Patents. 

Electrodes for use in Electrolytes, J, Hargreaves, Widnes, 

J. VV. Stubbs and J. Kcarsley, both of Cledford. Eng. 
Pat. 10,204, May 3, 1002. 

Thk electrode consists of a metallic conducting bar or bars, 
covered with an impervious coating. Nipples or bars of 
-arbon, cither perforated or plain, are passed through the 
sonducting bars, and are mechanically and electrically 
connected to them by castings of lead or other suitable 
Jtetal. The outer ends of the nipples are fitted closely into 
>pening8 or recc.sses in blocks of carbon which form the 
urface of the electrode in contact with the electrolyte. 

— G. H. K. 

Oalvanic Baiieries, The Halsey Electric Generator C^., 
Ltd., Edinburgh. From the Halsey Electr.c Generator 
Co., Ltd., New Jersey, IJ.S.A. Eog. Pat. 28,805. 
Dec. 30, 1902. 

U.S. Pat 7l9,65d» 1903 1 this Jouroal, 1938, $04. 

— G. H. R, 


1 Electrolytic Apparatus ; Dse ee [Surface Tension Grid] 
for use in or with — — Wright, Brighton. Eng, 

' Pat. 26,868, Dec. 5. 1902. 

Ti> obviate the tendency of mercury anodt's to ** sicken,” a 
I '* surface tension grid ” is cMiiployeil, fi>rmcd of platinum or 
: plaiinuiii-iridium. or anv other suitable material which is not 
wetted by menmry, and with onlie s < r interstices through 
which the mercurv is prevented from flowing by its surface 
tension. It is claimeil that by the use of such a grid, tho 
umler surface and sides of i)ii‘ ni *rciirv are also washed 
by the electrolytie currtmts ovviug to the eleetvolyte having 
access to it at the openini;s of tin* grills. Variotis forms of 
grid are d*‘scrihed, some heltig spei ially adapted for use 
with inereurv elcctrolvtie tiieters of the typi* claimed in 
Kiig. Pats. 2222 and 17,262 .»f I'.tOO.— (1. II. U, 

Alkaline Salts ; EU ctndytic l)ccompo\ilion of 

M. Wihlerman, London. Kng. Pat. 9803, .\pril 28, 1902. 

Till-: cell is an iin]>rovemnnt on tlmse dt'seriboii in Eng. 
l*ats. 18,958 of 1898 (this .loiirnal, 1899, 923) and 22,902 
'of 1901 (this Jonrnah 1902, 125), and consists of a 
rectangular tank (iividc«l into coinpartnients by a scries of 
superimposed, longitudinal troughs containing meicury, a 
H(‘al being formed hy means ot ribs on their under Ride 
dipping into the mercury of the trough below. Mochiimoal 
reciprocating stirrers proj»*ct into the mercury in tho 
decompcsiiig eompurtmeiit, and mix it anil the amalgam, 
the latter being caused to pass under the ribs of tho 
seals, and rise by its own buoyancy to the surface of the 
mercury in the coruhining compartment. Tlio <lej)th of 
, the mercury seal is in exciss of that at wdiich surface 
I tension effects and diffusion < an alone effect circulation 
• of the amalgam between the various coinparimetits of the 
j cell, so that increased current densities may be employed 
per unit area of mercury surface. The amalgam can be 
transferred at intervahs to the combining compartment of 
the troughs faster than it is produce<l iu tho decomposing 
compartment by stopping or diminishing the electrolysing 
current for short periods, and stirring tlie mercury 
continuously, or at an increased rate, whereby the 
formation of fluffy or solid amalgam, uud the breaking 
of the mercury seal due to the latter is prevented, and 
the efficiency of the cells improved. Two further 
modifications aro de«crlbed, in one of whieh the troughs 
are cireiilar in form, and Imve rolatory stirrers projecting 
into the mercury, and iu tho other the mercury troughs 
are alternately fixed and rotatory, and insulated vanes on 
the under side of the troughs dip into aud stir the 
mercury and amalgam. (M^o also IT.S. Pat. 709,971, 
1902; this Journal, 1902, 1336; and Fr. Pat. 325,154, 
1902; this Journal, 190.3, 637). — G. H. R, 

Phosphorus ; [Electrical] Production of — . T. Parker, 
Kng. Pat. 16,862, July 30, 1902. VII., page 696. 

j United States Patents. 

Battery; Reversible Galvanic . 'J'. A. Edison, Llovrellyn 

Park, N.J., Assignor to Edison Storage Battery (^o., 
Orange, N..J. U.S. Pat. 727,117, May 5, 1903. 

In a battery employing an alkaline electrolyte and an 
electrode containing an insoluble depolarising active 
material, such as oxide of nickel, tho second eh*ctroio may 
consist of finely-divided metallic iron (see U.vS. Pat. 727,118, 
page 701), or an oxide thereof, mixed with cupper and 
fluke graphite. The proportion of iron cojployed should bo 
in excess of the copper, and also in excess of the capacity 
of the nickel, whereby oxidation of tho coppjr on discharge 
is prevented. — G. H. R. 

Furnace ; Electric J. M. Carrere, New Brighton, 

N.J. U.S. Pat. 726,800, May 5, 1903. 

A iiKVoLUBLR cylinder, having a layer of asbestos between 
it and its graphite lining, extends between and passes in o 
noQ-rotatable cap-ends on supporting ba^es. A supply- 
pipe comniuDicates with the interior of the cylinder throa;li 
one cap-end, and a discharge -pip j through th? other, and a 
pnlley, and metallic rings running on supported bases, pass 
around, anl are secured to it. Means are provided tst 
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t«Yolving the cyli&d«r, nnd for prodnoiog a unifom heat 
in the inner eurface of the graphite lining which is 
electrically connected to a source of power by contacts in 
the, respective cap'eudS) tbroi^gh which carbons pais, and 
are adjustable so that the heat generated by the sre between 
them may be concentrated at any given point within the 
cylinder.— G. H. R. 

Elecirolyiic Processetf Apparatus for the Continuous 

Practice of . P. G. Salom, Philadelphia, Pa. U.S. 

Pat. 727,457, May 5, 1903. 

Thk cell contains an upper and a lower horizontal electrode, 
the former carrying a siipply-receptacle with a slotted 
outlet and a scraper in fixed relation to each other, and 
radially disposed in relation to the axis of rotation, and 
both resting on the lower electrode. Means are provided 
for rotating one electrode with relation to the other, and 
for rotating the supply-receptaelo and the scraper with 
relation to the electrode. The scraper is in advance of the 
supply-receptacle, with its edge against the electrode, to 
the surface of which a coating of the material being electro- 
lysed is continuously applied, and simultaneously and 
continuously removed therefrom. Other modifications of 
the apparatus are described.— G. H. U. 

Etectrobjiic. Apparatus. F. J. Briggs, Everett, Mass., 
Assignor to G. F. Tarbell and H. A. Locke, Cambridge, 
Mass. tT.S. Pat. 727,889, May 12, 1903. 

Thk cell is divided by a stationary cathode into two 
eoinpartments, in each of which is suspended a vertically 
movable cathode and a dialyier, the latter fioaling in and 
sustained by the electrolyte. The cath{»de in one com- 
partment is pivotally connected with the dialyser in the 
other, so that it is adapted to balance and move vertically 
in relation to it, and each pair acts independently of the 
other pair. The dialysers comprise a frame supporting a 
diaphragm with a curved bottom, and contain a series of 
ant^es. Mercury cups are in electrical circuit with the 
cathodes and dialysers, and conducting wires connected 
with the latter have their free ends in the mercury, 
the movement of each dialyser lifting and lowering the 
immersed ends of the conducting wires in the mercury, 
so that as one dialyser rises, the resistance therein is 
increased, and the simultaneous lowering of the cathode 
connected with it increases the conductivity in the dialyser, 
thus automatically regulating the flow of the electric 
current. The movement of the cathode relatively to the 
electrolyte is automatic, whereby bubbles of hydrogen are 
destroyed, and partial or complete insulation of the cathode 
is prevented. There is an outflow pipe with a connection 
betw’eon it and the dialyser, so that the rise of the latter 
consequent on the increase of the decomposition of the 
electrolyte lowers the outflow pipe. — G. H. R, 

Calcium Carbide Pefuse ; Method of Utilising , and 

Product thereof. G. K. Cox, A.ssignor to Union 
Carbide C'o., both of Niagara Falls, N.Y. U.S. Pat. 

. 7557,095, May 5, 1903. 

A MASS of the calcium carbide refuse is placed between 
electrodes of higher conductivity than itself, and spaced 
Apart further than in preparing calcium carbide, and a 
eurrent is passed through of greater amperage and lower 
Yokage than in that process using the same electrical 
energy* ' An ingot of calcium carbide is thus obtained. 

• — E. S. 

j^ermanganintes ; lElectrolyiic] Production of . W. 

Ilickmann, Aspignor to Soc. Chem. Fal^r. Griesheim 
Electron. U.S. Pat. 727,792, May 12, 1903. VII„ 
page 69G. 

Fbench Patbkts. 

Accumulators ; Process for the Manufacture of Pastes for 

Lead Electric F. W. Schmidt-Altwegg. Fr. 

Fat. 825,259, Oct. 18, 1902. 

The paste is formed of a mixture of compounda of lead 
with sulphinic acids or orgairfb sulphines, whether of the 
fatty or of the aromatio series, employed either alone or 
together, the organie compounda being applicable in 
neutrali alkaline or acid solutions. Or the snljibrnio acids 


oraulphines can he mixed dn a solid condition with lead 
compounds, and the thoroughl;y pulverised mixture he 
moistened with the neutral, alkaline or acid liquids so a« to 
form a perl'cctly bomogeneous paste which is used for 
filling plates, grids or sheets of lead, or for making elements 
of special shapes which are then covered with lead. 

* — G. H. R. 

Generation and Electrolytic Application of Electric 

Currents; Apparatus for the . F. E. Elmore. Fr. 

Pat. 325,325, Oct. 15, 1902. 

Ske Enjr. Pat. 26,673 of 1901 ; this Journal, 1903, 371. 

— T. F.B, 

( 2?.)— ELECTRO-METALLURGY. 

Cadmium Amalgams and their Electromotive Behaviour. 
H. C. Bijl. Zeits. physik. Chem., 1902, 41, 641—671. 

Mixtures of cadmium and mercury may be divided into 
two series: — (1) Mixtures containing from 0 to 65 atoms 
per cent, of cadmium, which begin to deposit solid at 
temperatures between — 38*8*^ C. and + 188® C. ; and (2) 
those containing from 65 to 100 atoms per cent, of 
cadniiuin, which begin to crystallise at temperatures rang- 
ing from 188® to 320*8® C. All the mixtures solidify 
gradually during a certain interval of temperature. From 
the liquid amalgams of tho first series, mixed crystals of 
the mercury type, containing from 0 to 75 atoms per cent, 
of cadmium, separate out, whilst from those of the second 
series, mixed crystals of the cadmium type, containing 
from 77 to 100 atoms per cent, of cadmium, are deposited. 
This gap in the mixed crystal series (from 75 to 77 atoms 
per cent, in the above case) becomes wider the lower the 
temperature ; at 25® C., it extends from G.5 to 80 atoms 
per cent, of cadmium, so that an amalgam containing a 
proportion of cadmium between these two limits, will 
separate into two phases at 25® C. These limits can be 
determined at low temperatures by measuring the E.M.F. 
of a cell having the cadmium amalgam as cathode, cadmium 
sulphate solution as electrolyte, and a reversible mercury 
polo as anode, tio long as the amalgam contains only a 
Muall proportion of cadmium and remains liquid, the 
E.M.F. increases regularly with the proportion of cadmium 
in the amalgam, but for all those concentrations where 
the amalgam separates into a solid and a liquid phase, 
the E.M.F. has a constant value. In the case of the 
.solid amalgams of the mercury type, the E.M.F. again 
rises with the proportion of cadmium present ; next it 
becomes constant with the amalgams within the miscible 
limits ; and finally, in the case of the amalgams of the 
cadmium type, the E.M.F, again increases regularly till 
that of pure cadmium is reached. From the results of his 
experiments, the author concludes that the irregularities 
observed by Jaeger and Cohen in the earlier forms of 
Weston cells are explained by the fact that these cells 
coutaiued an amalgam with 22*9 atoms per cent of 
cadmium ; such an amalgam when cooled below 20° C. 
solidifies completely to mixed crystals, hence the ,true 
equilibrium can only be slowly attained. — A. S. 

Zinc from its Ores; Electrolytic Separation of — 
Elektrochem. Zeits., IQ 1 — 3 j Chem. Centr,, 1903, 1, 
[13], 1074. 

Zinc (and various other mqtals) is dissolved by the action 
of an alkalico solution of alkali hypochlorite, and can then 
be electrolytically separated from the solution of alkali 
zincate apd chloride. The chlorine disengaged seryes for 
the formation of fresh hypochlorite. Ground sulphide ores 
can bq dissolved in this way, sulphar being separated, and 
the method also serves for the treatment of franklinite, and 
for separation of gold and silver from one another, 

I and from lead.— A. S. 

Frenct Patent. 

OreSf Mattes^ Metals^ and Alloys; New Method tf 

Treating , to obtain Merchantable ProductSf such 

as PlatcSy SheetSf Wire, and Tubes. The Soci6t6 An. 
rAuto-Melallurgie. Fr. Pat. 325,480, Oct. 20, 1902. 

The invention relates mainlp to tobtaining ^ectrolytic 
copper from cupric sulphate soluflon in the forms described 
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in thn title. The sulpiiate (or other ouprto salt) is 
obtained from oopper ores, mattes» or crude metal, by usual 
prooeeses. Frames, on winch are stretched diaphragms of 
insoluble albuminous or other organic substances, are set | 
within a vessel charged with acidulated water, in which a | 
basket containing scrap iron, to serve as anode, is placed, t 
The frames buviug dialysing septa arc charged with the ‘ 
cupric sulphate solution (acidulated), and contain the i 
cathode, consisting of the metallic body which is to form i 
the core or surface on which the copper is to be deposited. 
The deposition proceeds without the application of elec- 
tricity from an extcroal source, although the right to 
use such a source is also claimed. A scries of communi- 
cating cathode cells may be employed. When tubes arc 
to be obtained, the cathodes consist of copper lubes. 
Wire is obtained by mechanical treatment of the plates 
deposited. The claims relate to metals generally.— -E. S. 

XII.-FATS. FATTY OILS, AMD SOAP. 

Olives and Olive Oil in France, K. P. Skinner. U.S. 
Consular Keports, No. 1639, May 6, 1903, 1 — 19. 

It is stated that in the manufacture of a good oil, the 
olives should be hand-picked, at a stage of ripeness 
depending on the nature of the product required. Thus, a 
bitter and piquant oil is obtained from green olives 
approaching maturity ; whilst a sweeter oil with less fruity 
flavour is yielded by reddish-brown <>livc.s, and a rancid oil 
by over-ripe fruit. The bitter flavour of the oil from the 
green olives dimiui.'^hes after a few months, whilst the fruity 
flavour remains. 

The olive increases in weight and size until it attains the 
black colour of complete maturity, and there is a corre- 
sponding increase iu the proportion of oil both iu the pulp 
and the kernel. No oil is formed in the pulp until after 
lignification of the kernel. The oil contained in the kernel 
and the hard portion of the stone is said to deteriorate 
readily, and is therefore usually extracted separately from 
the pulp oil. 

As regard.s the yield, a middle-aged tree in good condition 
.should produce annually an average of 30 litres of fruit 
(18 kilos.), giving about 12 per cent, of oil.— C. A. M. 

Sesam6 and (Jod- Liver Oils ; A New Heagent for . 

Ciapercesco. X.NLllL, page 711. 

Glycerin i Action of Afhalis.on . Application of tha 

Jieaction to the Determination of Glycerin. A. Buisine. 
XXII page 712. 

Knolisii Patents. 

Tallovj / IJtUiMulion of Waste Waters from the Digestion 

of Hough E. G. Scott, London. Eng, Pat. 14,027, 

dune 20, 1902. 

TuA waste waters from the digestion of tallow (Eng. Pat, 
11,153 of 1901; this Journal, 19u2, 711) when concen- 
trated to about 6 0"* Tw. at a low temperature yield a suitable 
product for sizing cloths. The process is best carried out 
in a tubular vacuum pan into which the waters are conveyed 
through a filter. — C. A, M. 

Oils or other Fatty Substances / Method of Reducing 
Essential or Fixed — — , into a Dry Powder. G. B. 
liOefBer, London* Eng. Pat. 1788, Jan, 24, 1903. 

Tan oils, &c., are treated with a suitable absorbing base, 
such n» sugar, dextrin, casein, soda, magnesia, lime, or their 
salts, iu the presence of moisture, and the resulting com- 
pound evaporated in vacuo, or otherwise, cooled, and 
powdered. — C. A. M. 

Fbsxoh Patent. 

Oils, and in particular Cocoa-nut Oil / Process of Neu- 
tralising E. Eocca. Ff. Pat. 325,381, Oct. 17. 

1902. 

Toe crude oiL is first neutralhed with caustic alkali, or 
tdkali carbonate, and decanted from the resulting soap, It 


is then treated with a stroUg acid to decompose the re- 
maining traces of wp, and alter being thoroughly washed, 
to eliminate the mineral acid, is o.xact)y neutraliseil by 
means of an alkaline earth (lime, magnesia, or baryta), 
and filtered. — C. A. Xt. 

XIII.-PI&MENTS, PAINTS: RESINS. 
TARNISHES: INDIA-RUBBER, Etc. 
(/I.)— pigments, paints. 

English Patents. 

Paints ; Manufacture from Slag of a Material for use in 

the Production of . L. \Virt*, London. Eng. Put. 

1463, Jan. 18, 19(i2. 

Bi.AMT-furnace slag is soaked in a neutral or acid solution 
of a metallic cliloride, such as that of iron, zinc, or copper, 
or in the crude solution of zinc chloride obtained when 
scrap tin is strippwl and the tin prci^ipitated with luetallic 
zinc.^ Ihe solution is fiJtereil and mixed with a solution of 
a suitable sulphate (of iron, zinc, or copper) ; the pro- 
cipitate which falls being separated, dried, and ground. 

— R 11. L. 

Bronze Powder ; Manufacture of . L. Ott, Nurem- 

berg, Germany. Eng. l»al. 11,684, May 22, 1902. 

See addition to Er. Pat. 289,827 ; this Journal, 1903. 150. 

-IL K. C. G. 

(/?.)— UESINS, VARNISHES. 

Enolihh Patents. 

Resinous Substances ; Process fur the Synthetical Prepara- 
tion of . L. Hlumer, Zwickau, Saxony* Eug. Pat. 

12,880, Juno 5, 1903. 

Tjik simultaneous condensation of phenols with organic 
hydroxyacids and formaldehyde yiehls resinous substances. 
Thus, a saturated solution of tartaric acid in formalin, 
warmed with phenol, produces a white fusible resin rc- 
sembiing shellac ; if a-uuphthol he used, the product is a 
red resin. These resins are readily soluble in the usual 
solvents, and yield lustrous varnishes and polishes. 

—M. J. H. 

Varnishy Paint, or the lihe; Manufacture of [C/sc of 

Naptakalene~\. L. Knochc, Hamm, and M. Issleib, 
Bielefeld, Germany. Eng. I^at. 16,933, July 30, 1902. 

A V4UNJHH, or a paint vehicle, is prepared by warming 
25 parts of raw or boiled linseed oil to 60'" C., and dissolving 
in it one part of /8-naphtlio) and 4 .parts of naphthalene, 
the object of the uaphthol being to raise the solubility of 
the naphthalene in the oil. Jf the ingredients are pure, the 
varnish is said not to possess a characteristic odour, yet to 
dry well, to be cheaper than vehicles of linseed oil alone, 
and not to injure iiny pigments. — E. Jl. L. 

Varnishes or the lihe Compositions applicable as a Cement 
or Fiiliny for Painters' Use, J. H. W. Stringfellow, 
Walthamstow, and F. N. blainetty, Jmndon. Eng. Pat. 
26,852, Dec. .5, 1902. 

A TBANsrAKENT vamish specially adapted for the tem- 
porary protection of metallic suifaces from oxidation is 
prepared by dis.solving a resin or resinoid substance in a 
suitable solvent, preferably a mixture of petroleum oil and 
crude turpentine. Varnish colours and bronze or other 
metallic powders may also be incorporated, whilst the addi- 
tion of a small proportion of tprebene prevents stickiness. 
By varying the proportion of the ingredients, a denser 
varnish is obtained which can 1>e mixed with metal filings, 
rod lead, pumice powder, &c., and used as a cement or 
filling material. — C. A. M. 

Non-Fouling Composition for Marine Hulls. C. T. W. 
Piper, Vancouver, Canada, Eng. Pat. 3023, Fbb. 9, 19U3.' 

PtrLVEmsEi) copper ore, or a mixture thereof with arsenical 
mundic, incorporated with a suitable paint medium is stated 
to be effective, and to have no injurious effect upon the 
material of the hull.— C. A. M. 
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Gutta-Percha and Rubber of the Philippine Itlands, 
P. Ij. Sherman. Report ot Government Laboratoriei of 
the rhilippine Islands for the vear ended Aug. ai, 1902, 
,')54— 500. 

TfJE following gutta-j>erchH- and rubber-producing trees and 
vines have been found and named : — 


Xaim*. 

I.tKuIity. 

i PoMluct. 

Ficus eliistica, Noi.s 

Miin3;i :ia<l iiumjv loca- 

: Rubber. 


liiu s Mjutli. 

1 

Paltiquinm Jatiroliuin, 

ViciriilN of Davao and 

1 Gutta-jHircha. 

1 

Blanco. 

n.s Jar north as 


3'iirl;ic rrovirjcc. 





Vid. 



Baleto 

Tiii'oa'j^liout the archi- 

Gum. 


j ndwKo. 


ArtocarpuH (‘last ica, Mij;. 

Miiuliamo 

Ruhher. 

„ irici^a. (iin. . . 



Ficus conccniier, .. 

1 'J'hroii).'hout the arclii- 

Rubb( r. 




siiperbus, MiK 

Alstoniii scholariH, U. Br. 

Western Mindanao.... 
51 indium'.) 

i 

1 Gum. 

Ficus radiata, Deve 


liuhber. 


„ radicariH, lloih. . . . 
.. britriauensis, (Jure. 


Nuruerons other gutta-percha- und rubber-producing trees i 
and vines, many of which appear to he unknown botanic- , 
ally, also grow in the islatuls. i 

From an examination of the gutta-percha and rubber, the ] 
author concludes that the collectors mix gutta-percha from 
various species of trees into one mass, which is frequently 
further adulterated with bark, stones, ami water before being * 
sold for exportation. The be^t sample of gutta-percha j 
examined contained pructically equal parts of “guttu*’ and j 
resins, whilst for cable insulation a material containing two 
parts of gutta to one part of resins is demanded. The ; 
“gutta” contained in the various specimens examined is I 
at least e<]ual in quality to (hat contained in the best i 
Singapore gutta percha. The specimen ( f rubber examined 
closely resembled the best grade of Borneo rubber. — A. S. ] 

Leather^ Rubber ^ Wood, avd the like ; Manufacture of j 
Material to be used as a substitute for — , atid of a \ 
(Composition to be employed therein, VV^ F. Reid. Kng. 
Pal. 34^5, Feb. 13, 1903, XIV., below. 

XIY.-TANNING: LEATHER. GLUE. SIZE. 

English Fatknt. 

Leathery Rubber, Wood, and the like ; Manufacture oj 

Material to be used as a Substitute for and of a 

Composition to be employed ihrrein. W. F. Reid, Aildle- 
stone, Surrey. Eng. Pat. 3185, Feb, 13, 1903. 

FinuofS material, such as wool felt, is impregnated with 
a solution in acetone or other solvent of the commercial 
product “ velvrir* (Eng. Pat. *21,995 of 1895 ; this Journal, i 
IH99, 972), the flexibility of which may be increased by | 
the addition of a small proportion of castor oil. The 
addition of a mixture of paratliu wax with mineral oil and 
lime increases the water-proof character of the material, 
the two latter ingredients preventing the paraffin wax 
cracking at low temperatures. Claim is also made for the 
use of this waterproofing composition with other fibrous 
matorialj.— C. A. M. 

XV.-MAEURES, Etc. 

Phosphoric Acidi Ammonium Nitro- Molybdate Reagent 

for the Determination of . A. Mercier. XXIIl., 

page 711. 

XVL-SUQAR. STARCH. GUM. Etc. 

Effluents from Sugar Factories / Application of the 

O,ridatioik Process Jio the Purification of . R. 

Grassberger and Hamburg. Hygien. Rundsch., 13, 
336-356; Chem. Ceutr., 1903, 1, [19J, IlOK 
Tuit authors afd unable from their results to express a 
definite opiiroil as to the general applicability of the 


oxidation process to the purification of effluents from sugar 
works. A rapid destruction of the easily decomposable 
substances is effected— although not by a process of oxida- 
tion in the usual sense of the word — and the capability of 
the effluents of contaminating river water is thus diminislied. 
The results obtained, however, in no way confirm the 
conclusions of Dunbar (this Journal, 1902, 185), w'ho found 
that the effluent from a sugar factory at Wendessen 
was converted by the oxidation process into a product 
which did not possess the characteristic beet odour, and 
was not liable to undergo putrefuciioo, with formation of 
sulphuretted hydrogen. The authors attribute the differ- 
ences between their results and those of Dunbar to the 
different composition of tlie effluents, and especially to the 
fact that the one they examined was of an acid character, 
and much stronger than the Wendessen effluent. They 
found that if the effluent was allowed to ferment, then the 
oxidation process gave a clear, odourless product, which 
did not undergo alteration when exposed to the air for 
u long time. — A, S. 

Pentoses; New Bases derived from . E. Roux. 

XXIV., page 713. 

English Patent. 

Saccharine Juices ; Purification and Concentration of 

, and Products from Sugar Manufactories. J. A. 

Hesson. Eng. Pat. 9500, April 24, 1902. 

Skk U-S. Pat. 710,113, Oct. 7,1902; this .Tournal, 1902, 
1400.— T. H. P. 

United Statics Patent. 

Sugar; Process of Converting Wood into . A, Classen, 

Aix-la-Chapelle, Germany. U.S, Pat., Reissue, 12,108, 
May 5, 1903. 

See Eng. Pat. 12,588, June 20, 1901 ; this Journal, 1901, 
1008.—T. II. P. 

XVII.-BREWING. WINES. SPIRITS. Etc. 

Polysaccharides of High Molecular Weight; Successive 
Action of -lrify.9 and Soluble Ferments on — — K. 
Rourquelot and II. Herissey. Comptes rend., 1903, 
136, [19]» 1143—1146. 

Continuing their researches on the carbohydrates 
(mannans) w'hich constitute the horny endosperms of 
certain seeds, notably in the palm family, the authors have 
remarked that, whereas lliese polysaccharides are all capable 
of being hydrolysed with the production of mannose by 
the en/.ymea secreted during the germination of ihe seeds 
themselves, only some of them are hydrolysed by seminascy 
the enzyme of malted Lucerne seeds, whii.st others resist 
the action of this latter enzyme. To the latter class 
belongs the carbohydrate of the seeds of Phomir canariensis, 
which yields mannose on hydrolysis with dilute acids. 
Fifty grms. of the powdered seeds w’ere treated with 
75 grms. of 60 per cent, sulphuric acid for 24 hours, then 
diluted with water ; the solution was neutralised and 
filtered. This solution was absolutely free from mannose ; 
it was then digested at 40° C. in presence of toluene with 
malted Lucerne seeds for two days, at the end of which 
time a considerable production of mannose had occurred. 
A similar result was obtained by treating ivory nuts 
{Phytelephas macrocarpa) in a similar manner. Alter the 
action of the sulphuric acid, a solution and a residue were 
obtained, from both of which mannose was produced by the 
action of malted Lucerne. Hence it follows that the 
enzyme Feminaso of the Lucerne seed i.‘» lacking in some of 
the active enzymic principles necessary to carry out the 
first stages of the hydrolysis of certain of the more complex 
mannans of the palms, but when these preliminary steps 
are first effected by a suitable treatment with acid, seminase 
is able to complete the hydrolysis from the intermediate 
products to mannose. The natural enzymes of these palms 
may therefore be regarded as contaioing members which 
are complementary to seminase towards the mannans. 

—J. F. H 
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Malting with Bleaching Powder. Dvorak. Oesterr. 

Brauer und Hopfenzeit,, 1903, [9], 111 ; through Woch. 

t Brau., 1903, 20, [20], 245. 

Trk author describes some experiments on the addition of 
bleaching powder solution to the steep-waters in the malting 
of barley. In one case the bleach was added to the last 
steep-water and in another to the last water but one. The 
barleys which had been treated with bleach were superior, 
as regards the proportion of germinating corns, uniformity 
of growth, the development of the rootlets and the degree 
of modification, to the same grain steeped in the ordinary 
manner. The malt, however, retained an objectiotiable 
odour of bleach which was especially noticeable on the 
couches. The same defect was evident in the brewing 
process, especially during boiling ; the wort from the 
barley which had been treated with bleach settled more 
rapidly than that from the plain malt, but it showed a 
distinct opalescence, especially noticeable on discharginff 
into the cooler. On the cooler the wort showed a “ foxy ” 
surface and formed sm.dl flocks. On fermentation the 
yeast seemed to bo rather looser than usual ; the beer had 
no brilliancy and did not break, the opalescence still per- 
sisted. b crmeritation required 24 hours longer than in the 
case of the wort from the ordinary malt. 'J'he beer remained 
dull during cellarage, the flavour was harsh and crude, bttt 
this might possibly be modified by longtjr keeping. In 
another series of experiments, some inferior damaged barley 
was treated in the same way; a remarkable improvement 
was effected in the growth, the percentage of germinating 
corns being increased from 8H per cent, without bleach 
to 92 — 94 per cent, with bleach. The odour of the bleach, 
iiowever, ])ersi8ted throughout tho brewing and rendered 
the beer objectiomible and dull. 'I’htiR, in spite of the 
excellent effect of bleaching powder on the mailing process, 
it is not to be recommended beeau.se of its disastrous 
influence on the beer. — J. F, B. 

Portlaud Cement [</i the Breivenj']. Tageszeit. fdr Brau., 
1903, 1, [105J, 462. 

GosLicii has n‘ccntly uttered a warning against the u^e of 
sljig cement or iron cement in breweries. Such cements 
contain calcium sulphide, from which by the action of 
carbon dioxide, which is present to a considerable extent in 
those parts of a brewery where the cement is likely to be 
used, sulphuretted hydrogen is produced. Tlie author gives 
two simple tests by means of which the brewer can judge 
tho nature of tho cement. 

1. 100 grins, of the cement are mixed with water in a 
flask and a current of carbon dioxide passed through. 
Portland cement is not affected, but in the case of a cement 
containing calcium sulphide, sulphuretted hydrogen is evolved 
and may be recognised by its odour or by the blackening of 
lead acetate paper. 

2. A small quantity of the cement mixed to a pa.ste with 
water is placed on a bright silver coin and allowed to remain 
24 hour.s. If calcium sulphide be present, a black stain is 
produced on tho coin, owing to the foimatiou of silver 
sulphide. — A. S. 

Ferments ; Notes on Recent Work on Vegetable — — — . 

W. G. Freeman. XXIV., page 714. 

IVin.-F00DS: SANITATION: WATER 
PURIFICATION. & DISINFECTANTS. 

(.4.)— FOODS. 

Flours or Starches Employed as Food ; Certain Foreign 

. Ballard. J. Pharm. Chim.. 1903, 17, [10], 476—478. 

Ap ^. — -The starch known in Tahiti as ape is obtained from 
the rhizomes of Arum macrorhizumf which is common in 
Oceania.. Th« plant is cultivated in moist situations, in 
tt similar manner to the yam (^Arum esculenium^f the 
tubercles of which are much appreciated io Polynesia, 
under the name of “ Taro.’* 

Conophallus flour, much used as a foodstuff by the 
Japanese, is derived from the tubercles of an Aroid 
(^Amorphophallus'), which belongs to the same tribe as the 


yam. These tubercles may weigh as much as 2 or 3 kilos. 
On contact with cold water the flour forms, in a few hours, 
a very sticky mass, even in the proportion of I part of flour 
to 50 of water. 

Tavolo is a starch derived from the tuberclo.s of a kind 
of yam {^Tacca pinnafifidii, X.O. Taccaeem) indigenous 
to Madagascar, The Malagasy employ it in the form of 
dampers. 

I Arrowroot is the standi of the rliizomes of Maranta 
, arundinacea, widely cultivated in the tropics and much 
j esteemed as a food. hi Kvaiiion and Tahiti, cakes of 
j arrowroot are employ'od as food for infants. 

I Banana Flour is prepared from tho unripe fruit of Musa 
1 sapientiurn, before any sugar has been formed tliorcin. The 
I peolt‘d fruit is cut tr.insversely iu round slices, dried by 
j meaiiH of a stove or in the sun, then pow'dcred and sifted, 

I It is much used as in the Indian Archipelago, the 

Pacific Isles, on the \Ve*it Coa«t of Africa, and in Brazil, in 
the form of ptirridge, damper, or cake. It.s intniduotioil 
into Europe ha.s been atfempicd in recent years, but without 
much success. 

Caryot, Sago, and Talipot.- C’aryot stareb is obtained 
from the trunk of ihe Iinlian j)alm {(\irgota urens'). The 
quality is infeiior to that of ordinary sago, wdiich is derived 
Irom the sugo palm {Sagus rump/ni). 'falipot is also 
obtaiiual from a palm — ( 'orypha unihraculi/cra . The trees 
are cut down when 10 or la wairs old, the sap is allowed to 
[ drain uw'uy, the hark i.s removeal, and the pith suspended in 
water, which is th(*n strained through a t loth to remove the 
woody tissue. The starch obtained from the si rained liquor 
is known in ( -eylon as “ raw' palmira root flour ” 

^^apl\ — Thi^ is a coarse starch obtained from 'Pahiti, 
derived from the fruit of Jnorarpus cdulis, which is eaten 
when cooked. Its a.sh contains traces of manganese. 

Netr is the flour deriv«*d from the jmlp of the fruit 
enveloping the seeds of Parkin biglobosa, a leguminous 
tree, widely distributed in Guinea uud ottier parts of tropical 
Africa. 

Bread Fruit Flour, from the drli' 1 unripe fruit of Ai'to- 
carpus incisa. p(>wdercd and silted, is an insipid non* 
I saccharine subslantM* which, under the name of “ Mui'on*,” 
j forms, with bun mas and li^ h, the staple fooil of the 
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ria nana 


Arr<*w- 1 
root, j 

Arrow- 
roiU . 

Arr (W- 
' nsit. 

L. 

Arrow - 
r(K>l. 

Flour. 


1 

; Pit Omt. 

Poe Cent. 

' Per ( -ent. 

Per Cent. 

Per (!cnt 

\V;il(»p 

i 11 00 

JJ'iO 

1 13*70 

i l.'i'OO 

11*00 

Alhi'.mmoiils . 

1 1 UH 

()• tt 

i 1*42 

' O'. so 

;ros 

Fat 

1 < '-to 

0*20 

! 010 

O' 15 

0*.5.'> 

Siar/h 

S0-H7 


Kcau 

1 H.-pHi 

70 '82 

Cellulose 

1 Ol.'i 

1 

! 0*1. O 


1*0.5 

Ash 

1 U 20 

1 0-20 

O'. 30 

0 50 

•2*10 


1 



Caryot 


Talipot 

4cr(lc 

llrr-ad- 

Taliiti 

llrciMl- 


Suirch. 


St a re) 1 . 

fruit 

Flour. 

Per (Amt. 

fruit 


Per Cent, 

Pt*r Cent. 

Per (.'ent. 

Flour. 

Per Cent. 

AVntcr 

i:»* 0 o : 

i‘j 10 ; 

]2*IK) 

13' HO 1 

14 .30 

AUmminoid-c . i 

! C07 

2*15 1 

4*70 , 

2*01 i 

1*10 

Fat 

j 0*1.5 

0*1.-, j 

0*50 

0*85 1 

0*20 

Si arch 

82*33 

M()-40 

77*04 

80*1*4 j 

8.3*85 

Cellulose 

1 0*15 

4*00 1 

2*00 i 

0*10 

0‘).5 

Aah 

j 0*40 

1*20 1 

1 2*80 i 

i 

2*00 

U'-KP 
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T^itiant. The fruit weighs l»-3 iiloi., and is eaten when 
cooked* as bread, before it is ripe, and while it is yet hard 
and its starch has not been converted into sugar. Three 
crops are obtained in a year. 

The percentage composition of these flours and starches 
is given in the accompanying table.— J. O. li. 

Formaldehyde [The of , in Preparation of Nutriiioe 

iStt^s/ancef] . C. Goldschmidt. Chem.-Zelt , lif03, 27, 
[40], 484. 

If equal parts of milk and a 40 per cent, solution of 
formaldehyde are mixed, a precipitate is immediately 
formed, which, after Altering and drying, forms a white 
powder, containing oidy traces of formaldehydi;. It con- 
tains the nutritive eoiistitucnts of milk, and may be used as 
a food. 

^ , Animal blood and formaldehyde form a jcdly, which dries 
to a brown powder. 'I'his might also serve as a nutrient. 
Both eompouuds resemble Blum’s preparation from albumin 
and formaldehyde.— L. F. G. 

English Patent. 

Fruitf VcgetahleSf and similar Produce ; Method of Desic- 
cating . K. Passburg, Berlin. Eng. Pat. 12,453, 

May 31, 1902. 

The produce is spread out on trays or plates in a vacuum 
drying chamber, and, if desirable, subjected to a preliminary 
steaming. A vacuum is then produced in the chamber, 
which is warmed by circulating steam through surrounding 
coils or plates, the temperature not being allowed to rise 
sufllciently high to impair the colour, quality, or aroma of 
the produce. To complete the drying, the steam is shut ott', I 
and the vegetable or fruit removed to a second chamber, ^ 
where tho final drying is carried out by heating by 
means of hot water, the temperature of which is gradually 
diminished as the desiccation proceeds. — W. II. S. 

SANITATION ; WATER PURIFICATION. 

Effluents from Sugar Factories ; Application of the 

OMation Process to the Purijxcation of . 11. 

Grassberger and M. Hamburg. XVI., page 700. 

JiNOLisii Patents. 

Selvage ; Filtering Tanks for . H. VV. Dige, Copen- 

hagen. Eng. Pat. 9623, April 25, 1902. 

After leaving the septic tank, the sewage runs into a 
collecting tank. This tank contains two pipes fitted with 
water traps, one pipe leading to the top of the filter-bed 
and the other to the bottom. Over the ends of the pipes 
in the collecting tank is placed a cap, open at the bottom, 
and having a partition between the two pipes. Each of the | 
chambers formed by this partition contains an inverted U- ! 
tube, one end of which is in the pipe and the other end 
outside the cap. One of the water-traps is filled with water, 
whilst the second one is only half full. When the sewage 
commences to flow, it is delivered by the pipes alternately 
to the top and bottom of the filter-bed. The moment at 
which the discharges take place may be regulated by 
'adjosting the heights of the U -tubes. The effluent from 
the filter passes through a perforated wall, collects in a 
chamber, and is intermittently discharged therefrom by a 
syphon.— W. P. S. 

Sewage or other Liquids; Apparatus for Use in the 
Distribution and Sprinkling of - — . F. Candy and 
B. R. Candy, both ot London. Eog. Pat. 15,646, July 14, 
1902. 

The arms of a revolving apparatus are supported by floats 
which also revolve in a circular tank containing water or 
brine. The arms discharge the sewage into a conduit, 
from which it is conducted by syphons connected to the 
revolving arms, into iliWighs provided with perforations 
through which the liquid is distributed on to the filter bed. 
The troughs are tiiangulpr in section and have a vertical 
partition reaching nearly to the top, and are covered so that 
they may vfork under pressure. — W, P. S. 


(C.)— DISINFECTANTS. 

English Patents. 

Acetylene <u a Disinfectant and Insecticide; Application 

of . J. Choulet, Algiers. Eng. Pat. 11,535, 

May 20, 1902. 

Sew Fr. Put. 322,281, 1902 ; this Journal, 1903, 315, 

— W* P. S. 

Fumigating and Disinfecting Match. T. HasCung, Mellc, 
Germany. Eng. Pat. 4426, Feb. 25, 1903. 

Tuu' stick of an ordinary safety match is coated or impreg- 
nated with substances which on eumbustioii develop strong 
aromatic, disinfecting vapours. — G. W. McD. 

French Patent. 

Disinfectant. Son. Anon, des Prod. Chimiques Speciaux. 
Fr. Pat. 325,391, Oct. 23, 1902. 

The compound claimed consists of a mixture of 95 parts of 
trioxymethylone and 5 parts of sodium sulphite. The 
mixture is soluble in water. — W. P. S. 


XIX.-PAPER. PASTEBOARD. Etc. 

English Patents. 

Peat Moss and like Material ; Production of Fibre for 

Spinning^ Paper-making, ^'c., from . J. Doull, 

Loudon. Eng. Pat. 9408, April 23, 1902. 

pKAT moss is washed in a circular open vat provided with 
a mechanical agitator, the upper fibrous portion is then 
separated from the heavy impurities at the bottom, and 
passed into a tank in which it is steeped for a long time 
in a 2 per cent, solution of sodium sulphide or sulphate, 
milk of lime or alkali at the ordinary temperature. The 
mass is then steeped in a dilute solution of any convenient 
acid. In order to facilitate the action of the chemicals, 
the mass is frc(}Uently subjecti'd to compression by means 
of rollers or stamps during the treatment, and the peculiar 
method of agitation, .which consists in drawing the fibre 
through the liquor by means of long teeth or spikes set on 
a frame Avith a rising and falling as well as a forward 
motion, also contributes to the same end. — J. F. B. 

Viscose; Manufacture of Alkaline Solutions of — . 
W. P. Thompson, London. From Vereinigte Kunst- 
seidefabr. Act.-Ges., Frankfort-on-Main. Eng. Pat.l 7,502, 
Aug. 8, 1902. 

See Fr. Pat. 333,473 of 1902 ; this Journal, 1908, 508. 

— T. F. B. 

French Patents. 

Waste Paper ; Process for Preparation and Cleansing 

of , and Production of Paper Pulp therefrom. 

Knopf Patent Paper Pulp Synd. Fr. Pat. 825,469, 
Sept. 16, 1902. 

See Eng. Pat. 13,269 of 1902 ; this Journal, 1903,646. 

— J.F.B. 

Celluloid of Reduced Inflammability ; Preparation of — . 
N. L. Pillion. Fr. Pat. 325,336, Oct. 16, 1902. 

Celluloid of considerably reduced inflammability is pre- 
pared by incorporating silica with tlie plastic mass. This is 
effected by adding to the celluloid solvent any convenient 
proportion of an ethereal derivative of silicic acid, such as 
amyl silicate or methyl silicate ; in the case of a solid 
silicic ester such as ethyl disilicate, the substance is 
preferably added to the celluloid in the state of a solution 
in an appropriate solvent — J, F. B. 

XX.-FINE CREMIGALS. ALKALOIPS, 
ESSENCES. AND EXTRACTS. , 

Ttrpencs and Essential Oils. Q, 'Wallah. Aupalen. 

A siCDi of pulegejiio .acid aad its deivati?e8.--J, T. Dv 
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Tubehfge Flower^; Es^mUiai Oil of — — , and itt 
Dwelofment during Enfiumrage. A. Heste. Ber.» 1903, 
36, [7], 1459—1470. 

The perfume of tnherose flowers, like that of jasmine, is 
extracted on the industrial scale by the process of enfleurago. 
The flowers are spread upon gl^s plates covered with tat 
and allowed to remain for three days, the fat being 
eaturated after .JO— 36 of such treatments. The author i 
has studied comparatively the essential oil extracted from j 
the fresh flow'ers and that obtained from the enfleurago I 
pomade. Distillation of the fresh flowers caused profound j 
modifleation of the oil and yielded a product of objection- i 
able odour. The fresh flowers were therefore extracted 
with light petroleum spirit, by which means 5G grms. of 
essential oil were obtained from 1,000 kilos, of flowers. 
The exhausted flowers, when distilled with steam, yielded 
a further 10 grras. of oil, so that it may be concluded that 
tuberose flowers contain when freshly plucked about 
0*0066 per cent, of essential tuberose oil. The process of 
enfleurago on the industrial scale was then studied, the 
essential oil being extracted from the pomade so prepared ; 
in this way 1,000 kilos, of flowers yielded 801 grms. of 
essential oil, which the author terms, for the sake of 
"distinction, tuberose-flower oil. 

An examination of the two oils showed that they 
consisted mainly of esters of the aromatic series. Doth 
oils contained methyl anthranilate, benzyl alcohol, both 
free and combined, and esters of benzoic acid; benzyl 
benzoate was present in considerable quantities. The 
tuberose-flower oil contained methyl salicylate, which was 
not present in the tuberose oil. 

Tbe tuberose cil contained only 1* 13 per cent, of methyl 
authrandate, whilst the tuberose-flower oil contained about 
5 per cent, of that ester, corresponding to an increase of 
Jtbout 56 times the original quantity. — J. K. 11. 

Lernotigrasi Oil; Adulterated . p]. J, Parry. 

Chem. and Druggist, 1903, 02, [1215], 768. 

The author recently examined a sample of lemongrass oil. 
which, except that it had a low specific gravity, complied 
satisfactorily with the ordinary tests. Th-i following 
figures were obtained; — Sp. gr., 0*893 j optical rotation, 
— 1° 50'; citral (apparent), 76 per cent. The oil was 
completely soluble in 3 vols. of 70 per cent, alcohol. On 
"tlistilling the oil under reduced pressure, however, liquid 
commenced to come over at a very low temperature. By 
distilling 50 c.c. of the oil at ordiimry pressure, 5*5 c.c, 
were obtained below 68° C., and examination of this 
distillate showed that thy oil was adulterated with acetone. 

--A. S. 

Cryogenin ; Distinctive Reaction for . Mauseau. 

XXIir., page 712. 

Cantharides ; Determination of Cunthnridtn in . 

E. L6ger. XXIIL., page 712. 

Cinchona Alkaloids ; Indicators for the Volumetric Deter- 
mination tf . J. Messner. XX II I., page 712. 

Cod Liver and Sesamk Oils / New Reagent for — . 
Ciupercesco. XXIII., page 711. 

English Patents. 

Acetyl Chloride i Manufacture of . A. Wohl, 

Charlotteuburg. Eng. Pat. 14,030, June 20, 1902. 

Sub U.S. Pat. 710,648 pf 1902 ; this Journal, 1902, 1411. 

— T.P,B. 

itsteniial or Fixed Oils or other Fatty Rubetancee f Method 

of Reducing , into a Dry Powder, G. B. Loefflei . 

Eng. Pat. 1788, Jan. 24, 1903. Xll., page 705. 

SaUcin; Extraction of from ihe Sark gf the Red 

Otier, D. Crispo, Antwerp. Eng. Pat. 6817 , March 24, 
1903. 

The bark of the red ottPr is digested in a ^nitahle apparatus y 
Juioe passing from tbe W digeator la irenUid with 
autBeient sine sulpbate and batoftarlor^o separation of (be 


♦ 

tannio, the filtered juice is treated with milk of lime anti 
boiled to eliminato or decompose other undesirable matters, 
and is then olsrified by zinc sulphate. The juice is filtered 
ofl‘ from the calcium sulphate, and the exoeas of lime is 
removed by sodium carbonate, i'he filtered solution is 
concentrated under vaciiiiui, and the aaliciu slowly crystal- 
lises out after cooling. The crystals may bo purified by 
basic lead uoctaie, tlio excess of wiiicti is removed by 
8ulphurt!tted hydrogen. — J. K. B. 

United States Patents. 

Camphidon; Manufacture of J. Tafel, Wilrzbiirg, 

Germany, Assignor to C. h\ Boehringer und Soehne, 
Mannheim, Waldhof. U.S. Pat. 727,02.<, May 5, 1903. 

See Eng. Pat. 12,325 of 1901 ; this Journal, 1903. 872. 

— T. F. B. 

Camphidin^ and Method of Preparing same. J. Tafel, 
Wurzburg, Assignor to C. F. Boehringer uud Soehne, 
Mannheim, Waldhof, Germany. U.S. Pa». 727,036, 
May .0, 1903. 

See Kng. Pat. 12,325 of 1901 ; this Journiil, 1902. 872. 

— T. F. B. 

Hydroxylaminc ; Art of Produchiy . J. Tafel, Wflri- 

burg, Assiguor to O. F. Boehringer und Soehne, Mann- 
heim, Waldhof, (lernmny. U.S. l*at. 727,025, May 5, 
1903. 

See Fr. Pat. 312,978 of 1902 ; this Journal, 1902, 1458. 

-- T. F. B. 

XXI.-PHOTOGEAPHIC MATERIALS 
AND PROCESSES. 

Knqlihji Patent. 

Photographic Film} Non- Explosive and Non-Inflam- 
mable . S. G, Fry, Liverpool. Kng. Pat. 12,818, 

June 5, 1902. 

PArEii is coated with collodion (c.g., 5 grs. of pyroxylin in 
1 oz. each of spirit arul methyl other) uud iillo*»ed to dry. 
This backing ia coated with gelatin and hardened by meani 
of formaldehyde. This film is coated with a sensitive 
gelatin emulsion, exposed, and developed, Ac. The film 
can be deta<;hed from the support by mechanical means, or 
by the aid of methylated spirit. Jf the film is to be trans- 
ferred to glass, opal, &c., the first gelatin coating and the 
hardening are omitted. This process gives a gelatin film, 
which is non-explosive and nou-influmoiuble. — T. F. B. 

United States Patent. 

Nitrocellulose Films or Sheets ; Process of Manufacturing 
— . F. A. Anthony, Hackensack, N.J, U.S. Pat. 
726,814, April 28, 1908. 

Dissolved nitrocellulose is delivered on to a web of fabric, 
which is then wound spirally upon a cylinder, a raised rib 
being formed between adjacent edges to prevent sticking. 

— G. W. McD. 

French Patent. 

Photographic Developer ; Preparation and Use of a New 

Substance as a . Soc. Anon, des Plaques et PapioTS 

Photographiques A. Lumibre et ses F'lls. Fr. Pat. 
325,885, Oct. 11, 1902. 

Metiiilamino-p-iiyduoxvbknzenk combines with hydro 
quinono (quinoi) in molecular proportions of two to one 
to form a definite eompouml, ot m. pt. 140° (L Satu- 
rated solutions of two molecular proportions of metbyl- 
amino-p-bydroxy benzene and one of quinoi are mixed, and 
100 grms. of anhydrous sodium sulphate dissolved in every 
litre oi tbe solution. Thu compound separates after a short 
time in the form of small white crystals.^ , 

It is found To develop ihe latent image' VitK sodium 
sulphite alone. Alkali carbonates increase the rapidity, of 
its action. 

A suitable developer is composed of water, l,0Q0 g)p^i, ; 
anhydrous sodium sulphite, 60 grms.; compound of;HiutiiyI- 
amino-p-bydroxy benzene and quinoi, 7*5 grmi,—- T. B, 
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XXIL-EXPLOSIVES. MATCHES. Etc. 

Ej^ploiives in Coal Mines Order [April 24, 1903], 

XJnpeu above date the following have been added to the 
list of permitted explosives : — 

Bobbinite. —Potassium nitrate (f>2 — C5 parts), charcoal 
(17 — 19j parts), sulphur jjarts), copper sulphate 

and ammonium sulphate (13 — 17 parts), moisture (0—2,5 
parts). 

Coronitc . — Nitroglycerin (38 — 40 parts), nitro-cotton 
(I — parts), ammouium nitrate (20- 28 parts), potassium 
nitrate (3 — 5 parts), aluminium stearate (11 — 14 parts), 
rye-flour (8~Il parts), wood-meal (2 — 4 parts), liquid 
parafliii (2 — 4 parts), moisture (0 — iJi parts). 

Westfalite Nn. 1. — Aminou'iun nitrate (04- -90 parts), 
resin (4 — C parts), moisture 0 — 5 

Westfalite No. 2. — Ammouium nitru»e (90 — 02 i»art«.), 
potassium nitrate (3—5 pans), resiu (1— G parts), moisture 
(0—^ part). — G. W. Mcl). 

Enumsii Patknt. 

Explosives n/\fjnjli Disruptive Force; Afantfacture of 

. 11. Kscalc.'», Miiuclieu, lia^aria. Eng. Pat. 9043, 

April IH, lyc'J. , ^ . 

Skk Fr. l*at. 320.4 3 j ; th‘s Journal, 1903, HE 

— G. W. McI). 

Safety Explosives or Dla.sthKf Compositions. ,1. Wet'er. 
From tnc WeslliiliMdi- Anl»aUis<-he SprengstolT A.-G., 
llerliu. Eng. Fat. 14,585. June 30, 1902. 

Thr explosive consists of nitroglycerin (39 parts), liquid 
parathii (4), ammonium nitrate (25 -5), potassium nitrate 
(5), ammonium oxalate (2'5), aluminium stearate riO), 
and rye-flour (14 ptiris). — G. \V. Mel). 

Phosphorus; rroduction of . 3’. Parker. Eug. Put. 

10,062, July 30, 1902. \'1I., page G96. 

Match; Fnmiqnting and Disinfecliny . T. Ilastlug. 

Eng. Pat, 4426, Feb. 25, 1903, Will. C., page 70K. 

United States Patent.^, 

Explosive, and Process for Making some. M. W. Peard.sley> 
Oakland, Cal. U.S. Pat. 727,062, May H. 1903. 

OXYOfiN-UKAKiNo metallic suits are thoroughly ineorpo- 
raied with corn-oil (maize-oil), carbon, and sulphur, to form 
the explosive. — G. W. McI). 

[Matches'] Igniting Composition ; and Method of making 

same . (). Dieffonbach and A. Schiif. r, (iricsheim, 

Germany , Assignors to Chemische Fabrik Griesheim- 
Elcktron. bVankfort, Germany. U.S. Pat. 727,758, 
May 12, 1903. 

A NON-roi.soNoi's match composition consisting of phos- 
phorus trisulphid?, zinc oxide, potassium chlorate, iron 
, oxide, grouud glass, and a solution of glue. — G. W. Mel). 

Fkench Patents. 

Safety Explosives containing Hygroscopic Mixtures; 

Process for Increasing the Stabdiiy of . F. 

Schachtebeck. Addition, dated Oct. 15, 19U2, to Fr. Pat. 
321,246, May 20, 1902. 

See Eng. Pats. 11,325 and 22,645 of .1902; this Journal, 
1903, 111, 229.— T. F. il. 

Explosive ; Method of Manufacture of Ntw — , 
C*E.Bichel. Fr. Pat. 325,507, Oct. 21, 1902. 

A GLUE-GELATIN, foriffed by dissolving one part of glue in 
seven parts of glycerin, at an elevated temperature, is used 
wholly or in part in place of collodion cotton, in nitro- 
glycerin explosives of the blasting-gelatin type. The pro* 
portions given are Glue -gelatin (I part), nitroglycerin 


(3 parts), and also glue-gelatin (3 parts), nitroglycerin 
(92 parts), and collodion cotton (5 parts).-^. W. McD.l 

XXIII.-ANALTTICAL CHEMISTRY. 

INORGAlfIC—QUALITA Tl VB. 

Sodium Hy dr osulpliiie [Hyposulphite] ' \ Reaction of , 

on Metallic Salts. O. Brunck, Aunaleu, 1903, 327, 

[2], 240—250. 

Copper. — On gradually adding a solution of pure sodium 
hydrosulphite to a solution of copper sulphate, a reddish- 
yellow precipitate form.**, quickly becoming red - brown. 
'Ibis precipitate contains no copper h>dride, but consists of 
metallic copper, with small quantities of cupric siilphide. 
If the copper sulphate be added to the sodium hyposulphite, 
the red-brown precipitate formed changes through brownish- 
green to black, and then consists chiefly of copper sulphide 
(CuSO., + Na.>S.p^ = Cu 4- Nti2S()4 + 2S()2, and Cu 
2 NjuS .204 = CuS + Niu,S 305 + NanSO^). Cupric chloride 
is reduced by hydrosulphito to cuprous chloride, and by 
excess to metallic copper ; here also there is no formation 
of copper liydride. Cupraramonium solutions are first 
decolorised by bydrosulphite, then slowly reduced by excess 
to the metallic state. The hydrosulphurous acid is always 
oxidised to sulphurous, never directly to sulphuric acid. 
The precipitation of copper !s quantitative, in neutral or acid 
solutmns, and the precipitate is very compact, so that 
considerable (plant ilies can be collected and washed on 
a small filter. It cannot be weighed direct, owing to the 
presence of sulphur; but may either be converted into 
cuprous sulphide or dissolved ami deposited electrolytically. 
It is completely separated by this precipitation Irom iron, 
zinc, nickel, and cobalt. 

.S/7ec7*.-~ Sodium hydrosulpliite tlirows down black-grey 
metallic silver from solutions of silver salts. The pre- 
cipitation is complete even from solutions containing free 
nitric acid, but the precipitate always contains sulphur. As 
an analytical process it presents no advantage over other 
methods. 

Gold.— Wiry dilute gohl solutions are coloured purple- 
red by sodium hydrosulpliite, but remaiu clear ; excess 
causes precipitation of the metal, which occurs at once in 
stronger solutions. The coloration cun be used as a quali- 
tative test for gold, but the qiiaiil’tutive separation is not 
advantageously carried out by this method. 

Zinc. — Zinc bydrosulphite, and llio double ralt of zinc 
and sodium, are soluble in water ; but if a solution of a 
zinc salt be heated with excess of sodium bydrosulphite, the 
zinc is precipitated as sulphide (ZnS./)^ + 2Na2S204 = 
ZnS + 2Na.>S5()i + SlE). The precipitation is, however, 
incomplete. 

Cadmium. — Neutral solutions of cadmium salts give with 
sodium hydro.sulphite a white crystalline precipitate of 
2CJdS2()4.Na^Sj.04. By the action of heat or of dilute 
acids this is decompo.sed, and cadmium sulphide ia 
separated. If the cadmium salt solution be acidified to 
begin with, the sulphide comes down at once. (CdSO^ + 
SNa^SjO^ -= CdS + NuaSO, 4- 4- SOj.) The pre- 

cipitation is complete, but the precipitate is ditticult to 
filler, and precipitation by hydrogen sulphide is therefore 
to be preferred, except where cadmium and zinc are to be 
sepurated, for no zinc is carried down with the cadmium 
when sodium bydrosulphite is the precipitant. 

Mercury. — Metallic mercury is thrown down from 
mercury salts ; in the case of the chloride, the first portions, 
if shaken^ with the liquid, react to form calomel, which, 
however, is again reduced to metal by further addition of 
hydrosulpliite. Excess of bydrosulphite readily converts the 
mercury into sulphide. The precipltatiou of metal is com- 
plete, and may be used to separate mercury from metals 
not precipitated by bydrosulphite. 

Independent ly of the author, J. Moy^er has just published 
some work (see this Journal, 1903, 492) on hydrosulpbites. 
Though in the main he has proceeded on different lines 
from the author, yet he has confirmed the authored con- 
clusion that copper hydride is not formed by the reaction of 
hydrosulpbites on copper salts.^. T. D» 
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INORGANIC— QUANTITA TI VE. 

Carbon Dioxide; Volumetric Determination of ^hy 

Preesure or Liquid Measurement. A. Wohl. Ber., 
1903, 36, [7], 1412—1417. (See also this Journal, 1902 , 
1412—1418.) 

Tas determination is carried out as follows : — A flask A of 
100 — 120 c.c. capacity serves for the evolution of the carbon 
dioxide, and i.s provided with a rubber stopper, through 
which passes a piece of capillary glass tubing, fitted with a 
piece of rubber tubing and a pinch-cock. After iritrcducing 
the substance or solution to be analysed, the fia.sk is 
evacuated as far as possible with the filter pump, the 
pressure being immaterial. 

Decomposition is effected by .*) — 10 c.c. of .'i per cent, 
hydrochloric acid solution, introduced through a funnel 
attached to the rublier lubinj. The funnel is removed, 
and the upper end of the rubber tubing closed with the 
fingers, and the pinch-cock opened ; this is tlien again 
closed and air allowed to fill the upper part of the 
tubing. These manipulations are repeated once or twice, 
and by this means the liquid in the capillary glass tube 
is completely drawn into the flask, without admitting 
appreciable quantities of air. 

The flask A is then connected to a small washing bottle 
of 8— 10 c.c. capacity, which is filled afresh for each 
determination to two-thirds of its height with concentrated 
sulphuric acid ; and this is connected with the flask D. 

which is [)rovided with a 
glass tap, and has been 
previously evacuated w ith 
the pump, the pressure 
in it being immaterial. 
If the carbon dioxide 
determination is to bo 
made from pressure 
measurements (this 
Journal, 1902, 1118), 

the volume of the flask 
D up to the bore of the 
glass tap must be known ; 
it is conveniently made 
100 c.c. If the deter- 
rainatioji is made from 
liquid measurements 
(J.0C. cit, 1112) any flask 
will do. 

E<|ui librium is first 
established between the 
evacuated flask B and 
the contents of the washing-bottle, by gradually opening 
the glass tap (provided with capillary notches as before I 
described), and then closing it. Equilibrium is then j 
established between the flask A and the washing- j 
bottle, by very gently opening the pinch-cock, which I 
is^ finally left (juite open. The gla.ss tap is then again j 
slightly opened, and the gas sucked from A through the } 
washing-bottle into B, at a suitable speed, without carrying i 
any sulphuric acid over. The glass tap is at last fully I 
opened, and the liquid in A slowly heated to boiling. When 
the inlet tube of the washing bottle has become hot, the 
liquid in A i.s kept boiling for another one or two minutes, 
the steam being absorbed by the concentrated sulphuric 
acid with a loud rattling noise. The sulphuric acid becomes 
hot, but should not be allowed to boil ; if this precaution 
be observed, not a trace of hydrochloric acid passes over. 
When the gas bubbles are completely absorbed by the 
concentrated sulphuric acid, the heating is stopped, and the 
4^,inch-cock immediately closed, the sulphuric acid of course 
rising in the connecting tube. The flask A is now removed 
from below the pinch-cock, the glass tap of 13 closed, and 
the sulphuric acid driven back by cautionsly opening the 
pinch-cock, equibbrium being thus established between the 
washing bottle and the atmosphere. The glass tap is then 
again cautionily opened, when the inrushiug air drives the 
carbon dioxide completely into B. The glass tap is then 
closed, the flask B detached from the washing-bottle, 
immersed in water, and the contenU brought to atmospheric 



j pressore by momentarily opening tho tap. The carbon 
j dioxide is then determined by the methods previously 
j described (/oc. ciV.). — L. F. (). 

: Volumetric Gas Analysis by Means of Flasks. A. Wohl, 
I Her., 1903, 36, [7j, 1417 — 1422. (See also preceding 
I abstract, and this Journal, 1902, 1412, 1413.) 

The author applies his method of gas analy.sis to tho deter- 
mination of ammonia by means of brominated caustic soda 
solution, and to the determination of carbon dio.xide in solid 
carbonates. ( Tho brominated soda is prepared by mixing 
250 c.c. of caustic soda solution of t*p. gr. 1*83, { litre of 
water, and 25 c.c. of bromine.) Details of tho manipula- 
tions, and of the quantity to he weighed out, so that each 
centimetre of dilference of pressure found corresponds to 
1 i»er cent, of the constituent determined, arc given. 

— L. F. G. 

Persulphates ; Quanfilafive Separations Ay iT/crtna q/‘-— — , 
in Acid ^oluftons. M. Dittriidi and C.\ llassel. Her., 
1903, 36 , [7], 1423 — 1427. (Sec also this Journal, 

1902, 1414; and 1908, 230). 

Separation of M an annexe f run Cadmium . — 'Fho solution 
is treated in exactly the hame wsiy as described for the 
separation ot luangane.^e and calcium (/or. ci/., 400 — 500 c.c. 
ot solution being ireate<l with 3 c.c. of conccntrateil nitric 
acid, and about 20 c.c. of a lo per cent, solution of ammo- 
nium persulphate). The first wash water is acidified with 
nitric acid to remove traces of (‘admium. The precipitate 
was (pialitalively tested, and found free from eudmiutn j 
tho latter being precipitated from the filtrate as sulphide, 
and determined as sulphate. 

Separation of Manyanese a7ul Copper. — In dilute nitric 
acid solution the separation is complete, tlic precipitated 
manganese being first washed with u 2 per cent, nitric acid 
solution, and then with hot winter. Tlie manganese was 
determined as MiiaO^, and the copper as Ciijb*, 

Separation of Manganese and Nickel. — The separation 
is complete in nitric acid solution, — L, F. G, 

Antimony ; A Study of the ^Quantitative Determination 

oj . J,. A. ifoutz. .School of Mines QuarterJv, 

190.3, 24, [2], 135—144. 

The author’s experiments indicated that a separation of 
I antimony and tin cannot ]>e effecleil by distillation from 
j a hydrochloric acid solution. In the course of the experi- 
i luents it was noted that stannous (diloridc in hydrochloric 
■ acid solution is entirely non-volatile up to a tmnperature of 
I 150° (>’. Antimony oxidised by nitric acid or by potassium 
( chlorate i.s al.^o non-volatile at the boiling point of aqueous 
I hydrochloric acid, probably owing to the formation of 
antiniouic acid. — A. S. 

Ammonium Nitro- Molybdate Beayentfor the Determination 

of Phosphoric Avid ; Preparation of . A Mercier. 

Bull, de TAssoc. Beige des Chim. ; through Ann. do 
Chilli, analyt,, 1903, 8, [ri], 185. 

One hundred grms. of commercial molybdic acid are 
treated with 144 c.c. of a 10 per cent, solution of ammonia 
(sp. gr. 0*9593). The volume of the solution i.s then made 
up to 500 c.c. with di.stilled water, liltered, and gently 
poured into a litre of nitric acid (sp. gr. 1 • 20). The nitric 
acid must not be poured into the ammonium solution. 
After allowing the mixture to stand for a few days, it is 
filtered. — J. O. B. 

ORGAN IC^QUALIT AT IVE. 

Sesame and Cod-Liver Oils ; A New Reagent for — — . 
(aupercesco. Bull. Assoc. Bharm. de (iouman. ; tl^rough 
Itopertoire de Pharm., 1903, 15 , ^^9. 

Nine c.c. of water and 25 c.c. of sulphuric acid, sp. gr. 1*84, 
are mixed ; 4 c.c. of sesame oil, and 8 c.c. of nitric acid, 
sp. gr., 1*37, are added to 8 c.c. of the acid mixture, and 
the whole is well shaken for three seconds ; the emulsion 
assumes a grass-green colour, which persists for one minute. 
Olive oil, under similar conditions, gives no colour reaction } 
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cottoii'ieed oil a yellowish brown colour. The presence of 
h, per cent, of sesam^ oil may be detected in other oils by 
this test. 

Co<14iver oil, when treated in a similar manner, gives ^ 
oherry-red to violet tint, at the zone of contact, and on 
violent agitation the mixture acquires a cherryrred colour. 
Ultimately the oily layer becM>mc8 yellow, the acid liquid 
colourless, No other animal oil, it is said, gives this reaction. 

-J. O. ii. 

Crpogenin [m - lienzamino - iemienrhazide^ ; Distinctive 
Reaction for — . Manseau. Bull. Soc. Pharen. de 
Bordeaux, 1903, [3] ; through Repertoire dc Pharm., 
1903,16, [5], 212. 

A- PARTICLE of eryogeilin (m-benzamino-semicarbazide) 
when heated in a test-tube with 1 or 2 c.c. of hydrogen 
peroxide solution, gives a marigold-yellow colour, which 
changes to reddish orange or even to red according to the 
quantity of cryogenin present. Although cryogenin is but 
sparingly soluble in water, the reaction is sufficiently 
delicate to give the colour with its aqueous solutions. j 

— J. O. B. 

ORGANl C--^QUANTITA TI V£. 

Qlgcerini Action <f Alkalis on . Application of the 

Reaction to the Determination of Glycerin. A. Huisine. 
Comptes rend., 1903, 138, [18l, 1082-1083. 

When glycerin is heated with potash-lime, hydrogen is 
given off J hut the reaction, and consequently the yield of 
hydrogen from a given amount of glycerin varies with the 
temperature. Between 22(r and 230^ C., the reaction is 
that described long ago by Dnuuis — 

CHjOH.CHOH.CH.OH + 2iiOll - 
CHaCO.K + IICO.K f HjO + ‘iHo. 

Between 250° and 280° 0. the results correspond with — 

2C3H8O3 + 4 icon » 

2 (CH 3 C 0 ,K) + C.O.Kj + 2H2O + 5H2. 

The reaction may be looked on as proceeding according to 
the first equation, with subsequent decomptosition of the 
potassium formate produced. Between 280"^ and 320° C., 
the equation is — 

2C3H9O3 -t- 6KOH = 

2(CH3CX)2K) + 2CO3K2 + 2H2O + 6H2 

a result whicli may be looked on as arising simply from 
the reaction of the oxalate produced in the second equation 
Upon more hydroxide. By keeping the temperature of the 
mixture of giycerin and alkali at 320° C. for an hour, and 
measuring the volume of hydrogen evolved, we have an 
accurate method for the determination of glycerin. 

/ — J.T. D. 

Cinchona , Alkaloids ; Indicators for the Volumetric 

Determination of the . J. Messner. . Zeits. angow. 

Chem., 1903, 16, [19], 444—450, and [20] 468—477. 

^ITB a view of finding some indicator which is more 
satisfactory than hsematoxylin for the titration of the 
cinchona alkaloids, the author has made experiments with a 
liurge tmmher of indicators. The only indicator which 
was « found to be really suitable for the purpose is 
laemoid, prepared by the purification of the commercial 
article in the following manner : — 10 grnis. of ordinary 
laemoid are powdered and heated on the water bath with 
1 litre of water for 3 hours ; the blue solution is cooled, 
filtered, and extracted with ether. On evaporation of the 
rad- ethereal solution, about 4 grms. of purified laemoid 
arefOb|ained. In this state it is sparingly soluble in water 
and in ether, but readily soluble in alcohol; all these 
solutions have a red colour, but are so extremely sensitive 
to bases tnsi they read^ turn blue by the absorption of 
all^i fipom the glass v^els. Laemoid is relatively non- 
sensitive to and conse^dcp^y quinine and other bases 

cap be accurately detejpmined in prince bf weak acids, suck 

an acetic acid OX tahinc ® almllttr m^ner Ppir^w's 

Bfoie G4B in strongl^ alcoboUc solutions is non-sensitive 'to 


weak bases and extremely seositive to weak acids q solutions 
of quinine salts in alcohol behave toward) this indicator as 
acids and can be titrated as such ; alcoholic solutions of 
standard alkali should be used, and. the presence of 
water avoided. An alkaline alcoholic solution containing 
Poirricr's Bine is extremely sensitive to exposure to the air, 
from which it readily absorbs carhou dioxide, which behaves 
as an acid, aud oxygen which bleaches the colouring matter ; 
titrations must therefore be performed in a well-stoppered 
iHittle. Accurate titnuions have been obtained with quinine 
acetate and oxalate, but the tannate gives misleading colora- 
tions with Poirrier’s Blue. The applicability of laemoid 
for bases, and Poirricr’s Blue for acids, is also available 
for ammonium acetate, and probably for salts of other bases 
and alkaloids. 

The method of titration in presence of laemoid in 
alcoholic solutions yielded equally accurate results with 
the four cinchona alkaloids, quinine, quinidiue, cinchonidine, 
and cinchonine in the pure state. For the extraction of 
the bases from aqueous solutions prior to titration, the 
author recommends a mixture of ether with 5 per cent, by 
volume of alcohol, which has a solvent power towards 
cinchonine three times as powerful us pure ether. The 
process is as follows: — In a glass-stoppered bottle of 
175 —200 c.c. capacity, I grm. of bark extract is dissolved 
ia 10 c.c. of water and 5 c.c. of absolute alcohol ; 95 c.c. of 
ether and 10 c.c. of sodium carbonate solution (1 : 3) are 
added, and the mixture is shaken vigorously for 1 or 2 
minutes and then left at rest for half an hour ; 50 c.c. of the 
ethereal extract are then placed in a fiask of at lea.st 100 c.c. 
capacity, and the ether is distilled off, so that there remain 
about 2 c.c. of alcoholic solution, evaporation to dryness 
being avoided ; 40 — 50 c.c, of alcohol are then added, and 
a licile purified laemoid, and the solution is titrated with 
decinormal hydrochloric acid to a red tint ^ the number of 
c.c. of acid multiplied by 6*18 (mean factor) gives the 
percentage of bases in the bark extract. 

Identification of the Cinchona Bases. — Aqueous 
solutions of normal sulphates or hydrochlorides of those 
bases behave differently when treated drojj by drop with a 
5 per cent, solution of disodium phosphate : — I grm. of the 
salt having been dissolved in 100 c.c. of water, 3 or 4 drops 
of the reagent are added to 10 c.c. of the solution. If a 
penuaneut precipitate he formed immediately vr almost 
immediately, the base is cinchonine ; if no change be 
produced cinchonidine is indicated ; if each drop of the 
reagent produces a cloudiness which disappears on agitation, 
quinine or quinidine is present. In the last case, 1 drop of 
25 per cent, hydrochloric acid is added to the remaining 
90 c.c. of the aJkaloid solution ; to 10 c.c. of the acidified 
solution are added 10 c.c. of the phosphate reagent. If the 
mixture remain clear, the base is quinidine ; if an immediate 
precipitate of crystals occur, the base is quinine. If excess 
of a 3 per cent, solution of monosodium phosphate be added 
to a 1 per cent, solution of neutral cinchona salt, a 
separation of quinine pho.sphate occurs almost immediately, 

. whilst salts of the other bases show no reaction. — J. O. B. 

Cantharides; Determination of Cantharidin in . E. 

Leger. J. Fharm. Chim., 1903, 17, [10], 457—461. 

Twenty- FIVE gnns. of powdered cantharides are introduced 
into a wide-mouthed fiask, with 1 25 c.c. of benzene, and 
2 c.c. of hydrochloric acid. The fiask js then corked and 
I maintained for three hours at a temperature of 60—65° G. 
with occasional agitation. It is next allowed to cool, when 
the contents are transferred to a percolation tube,4he lower 
end of which is plugged with a pad of cotton moistened 
with benaene. When percolation ceases, the liquid obtained, 
is set aside, a fresh receiver placed under the pcrdolator, 
and extraction continned with freSh benaene until the* 
powder is exhausted. The solvent is then distilled off 
from the two benzene percolates in a tared fiask, the second 
or ' weaker extract being distilled firdt, afterwards the 
. liquid first obtained. The final traces of bensttne are 
removed by plunging the flask up to the neck in the water 
bath, and blowing air into it. After cooling, tbo men 
reridunl oil is taken up with 10 c.e. of light petr^eum 
spirit (b. pti below 60® 0.)* The flask having been oorked« 
is set aside for 12 hours ; the liquid is then decanted on to 
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« tared 7 cm. filter, previously moistened with benzene, care 
behmf taken that no crystals of cantharidin are poured upon 
it ; these are washed in the flask with 24 c.c. of light 
petroleum spirit employed in four portions, each washing 
being carefully decanted on to the filter, leaving the crystals 
in the flask. After exposure to the air for a few miimtes, 
the filter and flask, the latter placed in an iuclincd position, 
to facilitate the egress of the petroleum vapour, arc dried 
in an oven at 60—65° C. tor one hour, when the cantharidin 
is weighed. The amount obtained from canthandes tit for 
medicinal use should not be less than 0*4 per cent. The 
prescribed time for drying should not be exceeded, since it 
is found that cantharidin is slightly, but sensibly, volatile at 
60—63° C.— J. O. B. 


XXIV.-SCIENTmC & TECHNICAL NOTES. 

Light; Chemical Dynamics and Statics under the Action 

of {^Carbonyl Chloride'], M. Wilderman. Koy. 

Soc.. Phil. Trans., 1902, 199, 337— -397 ; Roy. Soc. Proc., 
1902, 70, C6— 74. 

The author studied the reaction CO + CI2 — COCl,, using 
pure gases which had been very carefully prepared, in 
order to exclude the important effects of traces of air and 
moisture. An acetylene light was used, special arrange- 
ments being provided for keeping it constant in intensity 
and composition. The results obtained show that the 
volociiy of formation of carbonyl chloride is directly pro- 
portioual to the product of the reacting masses at any given 
moment. The results of further expeiiments in cases w'here 
one of the opposite reactions goes on only in the light, and 
the other in the light and the dark, confirm the view that 
chemical equilibrium in homogeneous systems follows the 
laws oniiHss action, whether the reactions take place under 
the iniluence of light or in the dark. — A. S. 

Arsenious Acid; Contributions to a Knowledge of .. 

J. V. Lawidzki. Her. 1903, 36, [7], 1427 — 1136. 

The views as to the cohstitution of arsenious acid in 
aqueous solution differ considerably. It has been assumed 
by Walden and Ostwald to bo ir2A8„04. Conductivity 
experiments indicated as formula either H AsOj or As(OH)3. 

The author concludes that (I) arsenious acid contains only 
one atom of arsenic in the molecule ; (2 and 4) it acts in 
aqueous solution as a w’cak acid, and as a weak base ; 
fS) that it is approximately as strong as boric acid 11(011)3, 
its dissociation constant being A = 21 • 10 ^ — L. F. G. 

Colloidal Copper Acet^lide ; Note on . F. Kiispert. 

Zeits. auorg. Chain,, 1903, 34,453; Chem.-Zeit., 1903, 
27, [37], Rep. 107. ’ 

Ok adding a small quantity of ammoniacal cuprous chloride 
to an aqueous solution of purified acetylene, the solution 
turns deep-red and remains transparent. Colloidal copper 
ac?etylide is probably formed, since the solution can be kept 
for .some time. If the solution be filtered, it becomes 
colourless. Silicate of soda, which, according to the author, 
usually acts as a preservative in the preparation of colloidal 
gold and silver, proved inoperative in this case. But a 
0*2 per cent, solution of gelatin gave bright-red solutions, 
which could be filtered and were perfectly stable. Fure 
red solqtions are obtained if oxidation ia prevented, by the 
addition of hydroxylamine sulphate. The setting of the 
gelatin solution, and repeated melting, did not affect the 
colloidal state of the copper acetylide. In time, the mass 
turns brown, without depositing any solid particles. The 
dried jelly is not explosive. — L. F. G. 

Carbon Bisulphide Poisoning ; Contributions to the Knoto^ 

ledge of , H. G. Haupt. Arch. Internat. Fharm. 

et Th6rap., 1908, 11, 159; Chem.-Zeit., 1908, 27, [37], 
Bep. 115. 

Ca&bon bisulphide decomposes the blood, an aqueous 
solution containing 0*5—8 parts per 1,000 dissolves 
haemoglobin, producing oxyhaemcglobin, and a precipitate 
of tink^wn composition. To study, its eltect on animals, 
subcntaiiebus ejections of a solution in olive oil were made. 


With frogs, for whom I • 25 — 3 * 7 o.c. per 1 kilo, body weight 
was a fatal dose, no effect was produced on the blood, except 
the darkening of the liver blood. Mammals showed signs of 
death by asphyxiation. Various organs, such as the gall, 

I intestine^, lungs, wrra affected, the liver most of all. 

! Absorption of carbon bisulphiiio by the blood takes place 
i in the lymph glands and in the veins. — L. F. G. 

Aluminium Chloride ; Compounds of — — , functioning as 

Ftn^ments. G. Gustavson. Comptes rend., 1903, 136, 

[18], 1065—1067. 

I Thk author has already described the compounds AljCbC^Hjj 
i and AloBr^iCsMirt, re.sulting from the reaction of aluminium 
j chloride or bromide on ethyl chloride or bromide (see J. 

I Chem. Soc., 1880, Abstracts, 999). These substances, shaken 
I with excess of b*‘nzeuo or toluene, form a lower layer of 
j liquid, not miscible with tlie excess of hydrocarbon, and 
having the formula AljClgT^^lIi^ . OCflUe analogues), 
By heating under reduced pressure, or even by shaking 
with petroleum spirit, these substances dissociate into 
hydrocarbon and AljClgCyllis. 'Phe most important property 
of these compounds, Aljf and its analogues, is, 

however, that with alkyl hiilidi's they yield at once nydracld 
gas and alkyl-substitnted benzenes. The substance 
AIjCI^ChIIk; is readily i«olate<l from the products and made 
to react a^ain on hydrocarbon and then on alkyl halide, 
thus behaving like un inorganic ferment. 

In Friedel and C’rafts* n netion, a lower layer of liquid 
always forms, iniinisciblo with the upper layer; and the 
author has found that this lower layer coutuins compounds 
similar to those described above, Al2Cl„Cfiir3((:!3lF,)3 for 
example, which similarly behave like ferments, attaching to 
themselves the hydrocarbon, causing it to react on the 
alkyl halide, and being continuously regenerated as the 
reactions proceed. Thus ii very small quantity of the 
j “ ferment *’ will bring about the reaction of large quantities 
of hydrocarbon and halide, the speed of the reaction 
increasing, however, with the proportion of “ferment** 
preseut. Though the additional hydrocarbon which them 
“ ferments ** take up is easily separated by mere shaking 
with petroleum spirit, the hydrocarbon in the so-called 
“ ferment** itself is strongly held, and is only separated by 
reagents, such as water, which will decompose aluminium 
chloride itself. — J. T. 1). 

Salol ; Enzymic Hydrolysis of — — , p). Fozzi-Escot. 

Comptes rend., 1903, 130, [I9J, 1146— U47. 

Conflicting statements having been made as to the ability 
of the lipolytic enzymes to effect the saponification of the 
esters of phenols as well as that of the esters of aliphatie 
alcohols, the author treated 1 grm. of salol [phenyl salicy- 
late] in 20 c.c. of water with 25 grnis. of crushed castor oil 
seed from which ilie fat had been extracted. A little 
thymol was added, the mixture was digested for 48 hours 
at 25° C. and then tested for the presence of salicylic acid. 
The results were either absolutely negative or showed at 
most mere traces of saponification. Control experiments, 
carried out under similar conditions, with ethyl butyrate, 
showed that there was no deficiency in the lipolytic power 
of the seeds ; it was also proved that the presence of free 
phenol had no injurious influence on the activity of the 
i enzyme. Hence it is concluded that vegetable lipases 
which act very powerfully upon the fatty acid esters of 
alcohols have practically no saponifying action upon 
esteriiiod phenols J. B. 

Pentoses ; New Bases derived from . F. Roux.. 

Comptes rend., 1903,130, [18], 1079—1081. 

By the reduction of the oximes of arabinose and xylose by 
the method formerly used for glucose (this Journal, 1901, 
605), two new bases have been obtained, arabinamnt^ 
C5 Hii 04NH2, and xylamine^ of similar formula. They seem 
to be respectively amino- l-pentanetetrol and omino- 

1-pentanetetrol The first is a crystalline solid, the 

second a tl^ck syrup. Both are strongly baste.: ^ Several 
derivatives are desonbed.—J/T. 1). , • * . i , 
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Erythrol ; Action of Phosphoroui Acid on . 

P. Carro. Comptes rend., 1903, 130, [18J, 1067—1069. 

PBOSPHOBors acid la a much less energetic dehydrant of 
erythrol than phosphoric acid is. Its first result is the 
formation of erythrophosphorous acid, PCOlOj.OCJIjOj, 
which then reacts on more phosphorous acid to give the 
compound (0H)j.P.0C4lIgO3.0P,(0lI)2. Prolonged heating 
gives a product which sublimes (OH). 1*00411^0. This 
compound is decomposed by water forming (OH)j.P0C4H;O2, 
the acid phosphorous ester of erythreue. 'rhis last body, 
and erythrophosphorous acid, are as yet only known in 
their salts. (Compare this Journal, lOoii, 322).— J. T. I). 

Fermenti ; Notes on Recent Work on Ve(/etahle . W. 

G. Freeman, West India Hull., 1903, 4, [!]♦ 22 — 28. 

Diastase. — The functions of diastatic enzymes in the 
germination of seeds and in the translocation of the starch 
elaborated by the green organs of plants are described. 

Prot€id‘Splittin<j Ferments. — Of the vegetable proteolytic 
enzymes three have received special attention ow’iiig to 
their exceptional development. The milky juice of the 
papaw tree {Carica papayti) has long been known to bring 
about the digestion of meat fibrin, albumin, &c., a property 
which is due to the presence of the proteolytic enzyme 
papain. Vines is of opinion that the enzyme of the pupaw 
tree is closely allied to the trypsin of animals, but Mendel 
considers that it belongs to a class distinct from both 
pepsin and trypsin. The papaw fruit is employed in 
medicine to assist digestion, and a small industry for tho 
preparation of crude pa|)ttin by collecting and drying the 
juice is established at Montserrat. The acid juice of the 
pineapple also contains a proteolytic enzyme termed 
bromeliriy which can be isolated by saturating the juice with 
aalt. This enzyme has been studied by Ileynolds Green ; 
it is most active at a temperature of CO ’ C. Unfortunately 
the heat employed in tinning the fruit probably destroys its 
digestive properties in tlie preseived state. The pitcher 
plants {Nepenthes') arc a well-known class of insectivorous 
plants, which carry pitchers at the ends of their leavc.s, in 
which insects are caught and digested. Vines hae come to 
the conclusion that ihe plant actually excretes into the 
pitchers a proteolytic enzyme, nepetithin. lie states that the 
three enzymes papain, bromelin, and nepenthin have 
esseutially the same proteolytic action, which is similar to 
that of trypsin. !sepeuthiu differs from the others in being 
active only in an acid medium, in which respect it resembles 
animal pepsin ; there is as yet some uncertainty as to 
whether pepsin actually occurs in plants. More recently 
Vines has demonstrated that a proteolytic enzyme of a 
tryptic nature is very widely distribuied in plants, tho 
function of which is analogous to that of the diastase of 
translocation, digesting and facilitating the distribution of 
tjbe proteids elaborated in the organs. 

Oxydases, — Kefertrice is made to the researches of 
Yqshida on /arra.se, the oxidising enzjmo of the Japanese 
Irtc tree {Rhus vernicifera), the milky juice of which turns 
black on exposure to the air. The subsequent work of 
Bertrand (this Journal, 1894, 1071) on laccase and on the 
probable function of manganese in its action (this Journal, 
1897, 626 and 691) is also mentioned. 

Ferments of Tobacco. — A resume of the work of Loew 
(this Journal, 1899, I lui) on the various enzymes, which 
take part in the process of curing tobacco, is given, also a 
reference to his paper on catalase (this Journal, 1901, 598). 

— J. F. H. 

Optically Active Substances^ Influence of Double Linking 

of Carbon on the Rotatory power of . H. Kupe. 

Annalen, 1903, 327, [2], 157— 20U.— J. T. 1). 

NATIONAL PHYSICAL LABORATORY, 

Report of the Executive Co.mmittee from 

JaNL-XRY 1, 1902, TO DeCK.^BER 31, 1902, SUrtMITTKD 
TO THE GENERA#fioARn AT THEIR MkKTINO 

ON March 20, 1903. 

After a. reference to the opening of the laboratory (see 
this Journal, 1902, 430—433), a tabular statement of the 


work done at Bushy House from March 31 to December 
1902, is given. 

The equipment is in various ways being extended, and it 
will be possible shortly to undertake a number of teats 
similar to many which have hitherto bad to be declined. 

With regard to the research work, some progress has 
been made on each of the experiments mentioned in the 
Statement of Work presented a year ago to the General 
Board. 

For the alloys research, the Metallurgical Laboratory 
has been equipped, and most of the apparatus is now 
working. 

The committee is indebted to Mr. George Beilby for the 
gift of a complete resistance pyrometer, as used by the 
late Sir Wm. Roberts- Austen and Dr. Stansfield at the 
Mint. 

In connection with an investigation of certain nickel 
steel alloys, a machine designed by Dr. Stanton for testing 
the effect of repeated stress is under construction in the 
Engineering Laboratory. Dr. Stanton has made some 
progress with his wind-pressure experiments. Funds for 
these last two experiments have been granted by tho 
Government Grant Committee. 

j In the Thermometry Division, Dr. Barker has made a 
j series of preliminary comparisons up to temperatures of 
I about 1,000' C. between the constant volume nitrogen 
I thermometer and some standard platinum thermometers. 
I lie has also constructed a set of six standard platinum 
I thermometers for the British Association. A number of 
j tests of both high- and low-range thermometers have been 
I made, and one interesting inquiry related to the specific 
I heat of iron at temperatures up to 900^ C. 
j lu the Electricity Division standard air-condensers are 
I now installed, and their caj)acitie4 have been redetermined 
! by Mr. Campbell, 

I Mr. Smith has made an inter-comparison of the resistance 
I coils of the Hriiish Association and some stunlaids certified 
1 by the Ueichsaustilt, Berlin ; he has also made good 
! progress with the construction of a number of mercury 
I standards of resistance. 

In the .Metrology Division Mr. Keeling has determined a 
; number of eo eilicicntH of expansion. 

j During the year work has been continued in the Observa- 
! tory Department, and a number of details of interest will 
I be found in the report of the Superintendent to the Director. 

I 

I Statkhenx of Work for the Year 1903, submitted 
TO THU GeNERAI. BoaRD AT THEIR MeETINU OS 

March 20, 1903. 

Work at Bushy House. 

The work planned for the year 1903 will in the main 
be continued. Up to the present much of the time of tho 
stair has been occupied in setting up and adjusting 
apparatus. 

Metallurgy JJivision.^M is proposed to moke a complete 
determination of the mechanical and other properties of a 
series of (a) medium and {b) high carbon nickel iron 
j alloys of the following composition : — 


Carbon. 

Nickel. j 

Man- I 
Kancse. ; 

Silicon. 

1 

Iron. 

i 

Medium, j HiKh. 
0''15 1 O’D 

! 

Varvinp amounts | 
from 0*25 percent! 
to 15*0 1 

About ! 
0-7 ; 

i 

Small 1 
amount. 

•* 


It is also proposed to determine the electrical and 
magnetic properties of a few low carbon nickel iron alloys 
iu order to investigate the cause of the sudden rise in 
Barrett’s curves (Figs. 2 and 9, “ Proceedings of Institution 
of Electrical Engineers,” 1902). 


Carbon. , Nickel. | Manganeiio. 


Silicon, j Iron, 


0-15 I 10 1 

O’lS i 20 i 

0M5 i 30 j 


About 0-7 |Lo«,and|( “ 
” ij constant. ! *’ 
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With ref^rd to iron alutninium and iron silicon alloys* it 
seems desirable to repeat Barrett’s work and extend the 
number of alloys experimented with— varyinpp not only the 
aluminium and silicon contents (0 — 5 per cent.), but also 
the carbon content (0 — 0*9 per cent. 

Engineering Department. 

The breaking down in the strength properties of materials, 
due to repetition of stress commonly called “ fatigue/’ has 
been the subject of careful and laborious experiments by 
Wohler, Bauschiuger, and others; hut further inquiry seems 
to be necessary, as little is known about this effect on some 
of the special kinds of steel which are now becoming of 
common uk^ in construction. 

Another research in progress is that on wind-pressure. 
Another piece of work to which it is possible some 
attention might usefully be given is connected with the 
shape of the cutting edges of tools. 

It has also been suggested to the Director that further 
experiments on the total heat of steam, both saturated and 
superheated, are required. 

Physics Department. 

Electricity Division . — The research work in this division 
will include some investigations into the conditions of 
hysteresis loss ami the non-ageing properties of iron. 

(’olonel Crompton has recently urged on the Director the 
immediate necessity of temperature observations to a.sccrtain 
a safe limit for temperature in insulations used in dyuauios, 
motors, aud transformers, and also the consideration of 
using alternating test voltages of different fre(iuencies for 
testing the dielectric strength of insulators. These investi- 
gations received the approval of tlie Klectricity Sub- 
committee, and the Director hopes to undertake them. 

Mr. Smith who has charge of the experiments connected 
with the fundamental electrical unit.s, hopes shortly to 
complete aud test the mercury resistance standards now in 
hand. When this is done it may be desirable to set up 
additional similar tuhe.s iu order to utilibe to the best 
advantage the experience already gained. 

On completion of this work a revision of the standards of 
resistance will be possible. 

Mauganin resistance coils have been used freely in the 
laboratory ; the results of some investigations recently 
published by I^rofessor Callendar seems to indicate a kind 
of hysteris effect under changing temperature. No definite 
results in the matter have yet been obtained, but it is 
desirable to investigate the question. 

The intercoinparisoQ of various types of standard cells 
will he continued specially with a view to preparing a paste | 
capable of reproduction at any time. 

Thermometry Division . — In this division Dr. Harker 
hopes to*carry through his comparison between the platinum 
resistance thermometer and the gas thermometer up to 
1,OJO or 1,100® C., and to design platinum thermometers 
for a still higher temperature. 

He will then endeavour to connect our gas scale directly 
with that at the Keichsaustalt (Berlin) by means of the 
thermo-couples studied, through the kindness of President 
Kohlrausch, by Messrs, llolborn and Day. 

Another task is the comparison of the Kow scale of 
temperature with the hydrogen scale of the Bureau Inter- 
national through the intermediary of some standard 
Tonnelot thermometers. 

A knowledge of the change of temperature with pressure 
for sulphur vapour near its boiling point is needed in 
platinum thermometry ; the number now used is very 
uncertain and a redetermination would be a simple matter. 

The construction of some high-range mercury standards 
going up to 550® C. to assist in the test work is also 
required and is now in hand, while Mr. Hugo is engaged in 
studying the properties of some thermometers suitable for 
high-raiige work, made out of a new glass manufactured by 
Me8<«rB. Powell and Co. for the purpose. 

Another problem for which as yet no provision has been 
made, but which calls for solution, is the determination of 
the heat of combination, specific heat, and latent heat of 
new fuels such as petrol, gasoline, &3. 
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Metrology Diitision.^-ln the Division thd 

following pieces of work will be undertaken by Mr. 
Keeling : — 

(I.) Installation of apparatus for the measurement of 
co-elRcients of expansion at high temperatures, nnd 
determination of this expansion for various substances. 
For this purpose an electrically-heated oven, which is 
now being constructed, will be usml. 

(2.) The calibration of a yard measure for u.se in the 
standard scrow-ciitting lathe. 

(3.) The determination of the co-elTicient of dilatation for 
case-hardened nickel steel and for tool steel. 

Optics and Photometry Division . — The first work will 
be tht 5 establi‘<hmeni of the Photometric Laboratory, for 
which the equipment is being provided by Sir \Vra. 
Pn*eci‘, 

In connection with the Optical Society, the ]>irector 
hopes also to carry out some investigations into thn 
optical properties and, in particular, the absorption of 
certain kinds of glass ; while ho would bo glad, if funds 
permit, to moilil^' the arrangements for the teatiug of 
photographic and other lenses. 

Observatory Department. 

The testing of apparatus described in the annual report 
of this Department will he continued ; together with the 
various meteorological and magnetic oh.servatious so far as 
electric trams permit. 

The siipermteudent, Dr. Cbree, hopes to ho’ able to 
reduce a number of tlio past magjietic observations, full 
details of which are kept. 

As to the testing work, particulars arc contained In the 
test pamphlet for the Observatory Department, the Physics 
Department, and the Kngmeering Department respectively. 
The scope of this work will he increa.sod as opportunity 
offers. 

'rhesc pamphlets can he had on application. 

Uepout of thk Dikkctoic for this Year enihno 
Dkokmbkr 81, 1902. 

In presenting his first report siuce the opening of the 
laboratory, the Director has thought it best to give a 
somewhat full account of the cipiipmcut of each division. 

The main part of the work for the year ha.s been the 
installation and adjustment of the app.aratus. 

In the Knginecring Department and in the divisions of 
Thermometry, Metallography, Chemistry (so far as it 
bears on Physical work) and Metrology of the Physics 
Department, the equipment is very satisfactory. 

In the Electricity Division the arraugement for tests on 
capacity ami inductance, standards, and for the ordinary 
measurements of current, resistance, and E.M.F. to a high 
degree of accuracy, are complete. 

The testing of ordinary meters of all kinds for direct 
current up to 250 amperes and 250 volts can also be 
undertaken. The Director liopes shortly to extend the 
arrangements for this work very considerably, so as to 
admit of a large number of instruments being tested 
simultaneously on a commercial scale. 

The machinery given by Messrs, Siemen Bros, and Co., 
when it is iu position, will permit of such work being 
extended to alternate current and polyphase instruments, 
for which there is considerable demand already; to do this 
satisfactorily, further expenditure on measuring apparatus 
and equipment will be required. 

Apparatus for the determination of permeability curves 
and for the measurement of hysteresis in iron is in position 
and is working well. 

In the Optics Division very little has been done beyond 
the erection of the Kew photograjihic lens testing apparatus. 
An assistant to take charge of this division is urgently- 
needed. There have been numerous demands for photo* 
metric work, and Sir William JVceco’s gift announced «t 
the end of the year will supply the apparatus required. 
The Optical Society have asked for assistance with regard 
to the optical properties of certain glasses, and have voted 
i a contribution to the expenditure involved, while other 
i friends also have come forward in support of the optical 
work. 
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The Director hopes it may bo possible to start this 
division on a satisfactory footing early in the present 
year. 

Then follow detailed reports of the various dopartmeuts. 
In the Electricity Division of the Physics Department, 
magnetic ageing tests have been made on several samples 
of sheet iron by heating them for several weeks to moderate 
temperatures (60*^ or 100° C.). In one specimen treated 
thug the hysteresis loss was only slightly increased, whilst 
in others very largo increase was observed. 

Magnetic tests, made with a view to finding the influence 
of previous history upon magnetic properties, showed the 
naoesslty of thorough demagnetization before every' test. 

Standard Cells . — There are many points of interest in 
connection with these, even though the cells are not 
sutBcicntly aged, nor the tests complete, for the data to be 
pnblished. driginall}*, the intention was to make up a 
number of Clark cells with two different samples of 
mercurous sulphate. The difference in E M.F., however, 
was so great that an investigation was essential. The plan 
adopted was to isolate possible disturbing factors in turn, 
and so determine their contributions to the difference 
observed. The tests proved decisively that one of the 
samples of mercurous sulphate was greatly at fault. The 
behaviour of the faulty cells is still under observation. A 
third sample of the sulphate, prepared in the laboratory by 
Dr. Carpenter, is also being tested, and promises well. 
The chemical treatment of all the samples being similar, 
rather ind^icates that something more than a chemical test 
should be applied to the sulphate used for standard cells. 
It is hoped eventually to specify the mode of manufacture 
of the substance to be used. 

An investigation of the mercury, zinc, and zinc sulphate 
employed has also been conducted. For these special tests, 
different types of cell were made up, with satisfactory 
results, hlcasurcments of the difference — if any — between 
the H and tube form of cells, are in progress. 

The Weston cells constructed ore, so far, similar in every 
respect, and are very consistent. 

In the Thermometry Division, the chief work of the 
department Ims been the instillation and study of the 
different standards of temperature, and the apparatus 
required for the couipaiison wuth those of the various 
kinds of instruments sent for test. In the following list 
will be found the principal pieces of apparatus constructed 
in the laboratory during the year 1902 : — 

Two large electric furnaces for the gas thermometer, 
rending up to 1,200" C. 

One large electric furnace for thermo-junction 
comparisons. 

Three smaller electric furnaces for miscellaneous work. 

One large thermometer comparison hath for nitrates of 
potasu and soda, with fittings for inter-epmparison 
of mercury ihermoiheteis aud for gas-platinum 
comparisons, between 220° and C50° C. 

One oil bath for range 50° to 220° C. 

* One elcctrioally-heated comparison bath for observations 
in water. 

Several smaller baths for fixed points and apparatus for 
special ranges. 

PresBure-co-ctlicieiit apparatus with heating arrangement. 

Ten platinum thermometers. 

Three thermo- junctions platiuum-platinum- iridium and 

' platinuin-platiuum-rhodium. 

One direct -reading potentiometer for thermo-j unction 
coraparisoqs to 20,000 micro-volts. 

One very senfcitive low-resistance galvanometer for 
thermal work. ‘ 

The gas thermometer presented by Sir Andrew Noble, 
with all its accessories, which had been used at Kew for 
comparisons to 200°. C„ has been re-erected in the position 
made for it, and comparisons have been made up to 
nearly l,00p°- C. in an olectric furnace with a standard 
platinum, tltermoiiaeter. These experiments are still in 
progress* 

Six oew* platinum thermometera* of various patterns havie 
beett constructed of the wire purchased by the British 
Association Committee; The investigation, of these is still 
in progress 


A potentiometer of original design has been specially 
constructed and calibrated for work of a high accuracy with 
thermo-junctions, and by means of this a few comparisoni 
have been made in the electric furnace between one of the' 
platinum-rhodium junctions, standardised by Dr. Holborn' 
at the Keichsanstalt, Berlin, and some other specimens of 
platinum-iridium aud platinum-rhodium wire, which will 
serve as working thermometers. 

The liquid-air plant — Hampson liquefier and Brotherhood 
compressor— has been set up and used during the year. 

The original gtis-unalysis apparatus, presented by Pro- 
fessor McLeod, has been repaired and erected in a room, 
which has been specially fitted for it, near the chemical 
laboratory, where also a large Sprengel pump and accessory 
water-pump have been installed in permanent form. 

The attention of the laboratory having been called to the 
discrepancies between the values obtained by different 
observers for the specific heat of iron at high temperatures, 
some experiments have been made on this question at 
temperatures up to 1,000° C. Two specially pure speciinens , 
of known composition were used, the heating was done in 
a small closed electric furnace, and the temperature, when 
steady, measured by a platinum thermometer. The results 
differed materially from the numbers most generally 
accepted — those of Piouchon. 

It was found, however, that if Pionchon’s temperature- 
scale, which depended on the Violle calorimetric method, 
were revised so as to bring the melting-point of silver as 
obtained by him — 907° C. — into accordance with more 
modern measurements — 962° C. — the two sets of results 
came into as close agreement as could be expected from 
specimens from different sources. The results of this work 
will shortly be published. 

A number of tests have been made on a series of 
thermometers of special glass, manufactured by Messrs. 
Powell and Sons. These show, afier proper treatment, a 
very slight secular rise of zero and a remarkably small 
temporary depression on heating. The experiments on the 
subject are still in progress, and a number of thermometers, 
made to a special design for the purpose.s of the test, have 
been received lately from Mr. J. J. Dicks, whose assistance 
has been of great value. 

In the Metrological Division, the co-efficients of 
expansion of a number of specimens of steel aud brass have 
been measured in a comparator, for comparing lino 
measures, constructed by the Societe Genevoise pour la 
construction dTnstruineuts do Physique. Amongst these 
have been a number of nickel-steel rods with a low 
co-efficient — in some cases about one-tenth that of ordinary 
steels. 

Apparatus has also been installed for the testing and 
enlibration of measuring vessels used in chemical 
laboratories and also of weights. 

In the Chemistry Division, a series of 20 pipettes with 
50 stem divisions above the bulb, of sizes varying between 
1 and 5 c.c., have been tested; and experiments were 
undertaken with a view to finding out the most ' suitable 
form of pipette for delivering a 75 per cent, solution of 
glycerin in physiological saline solution* 

A complete series of microscopical and chemical tests of 
five first-class printing papers have been carried out, while 
the necessary analysis ot the tool steel, the tests qn which 
were undertaken in the Engineering Department, were made 
in the laboratory. 

Experiments have also been conducted on the preparation 
of pure mercurous sulphate for the Clark cells. 

In the Metallography Division, the following tests 
were made ; — A photomicrographic examination of a 
tool steel— («) east, (6) hammered, (c) rolled, and (d) 
hardened. 

A photomii rographic comparison of six steel rods, drawn 
from one bur, as l^aiiiig on their magnetic qualities and 
temperature co-efficients. 

A pbotomicrograpbic investigation of two alloys, 
aluminium iron and silicon iron, made by Hadfield and 
examined by Barrett, and stated iy him to have a higher 
permeability than pure Swedish charcoal iron, • - 
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Ii^ the EngineeriDg l^epartmeot, the standard low- 
pMsure gauges have been eompared with the mercury 
^Inmn aod tables of correcttons made. 

The chief tests* which have been carried out in the 
deiMUtment* have been a series of tests on the properties of 
a new steel submitted liy Mr. F. H. Behr. 

Specimens were prepared from a sample ingot supplied, 
and tensile strength aud hardness tests made ou the material 
of the iogot, and also on a bar forged from the ingot. I 
Cutting tools were also prepared and tried in the lathe at I 
varying rates of cutting. I 

A series of pre.ssure tests have also been made on 
deep-sea thermometers* for which a special cylinder has]been 
made and attached to the high-pressure gauge testing 
machine. 

Repout o.n the Observatory Department for 
THE Year ending December 31, 1902, made by the 
Sdperintendknt to the Director. 

The work at the Kew Observatory in the Old Deer Park 
at Richmond, now forming the Observatory Department of 
the National Physical Laboratory, has been continued 
duriug the year 1902 as in the past. 

This work is described under the following heads : — 

I. Magnetic observations. 

II. Meteorological observations. 

III. Seismological observations. 

IV. Experiments and researches in connexion with 

any of the departments. 

V. Verification of instruments. 

VI. Hating of watches and chronometers. 

V’ll. Miscellaneous. 

—A. S. 

CENTENARY OF THE BIRTH OF 
JUSTUS VON LIEBIG. 

At a meeting of the Chemical Society held ou May 20th 
last, the President, Prof. Dr. Tilden, E.U.S., said that 
the bust of Liebig which was placed on the table was a 
gift which the Society owed to the generosity of Dr. R. 
Mcssel. 

It was probably not generally known that this year, and 
nearly at this time, was the hundredth anniversary of the 
birth of the famous German chemist. The day of the 
mouth was usually stated to be May 12th, and lbi.s was the 
date given in Hofmann’s lecture, delivered before the 
Society in 1875, and was therefore probably correct. 

Chemists in England should be among the first to 
acknowledge the debt which science and the world at 
large owed to Liebig. * Sixty years ago, when at the 
height of bis fame, he visited England, and although he 
found but little science in this country* he had many 
admirers here who assisted in promoting a knowledge of 
the principles of plant and animal physiology which had 
been so largely the product of his own researches. With 
the advance of time bad come so much new knowledge that 
Liebig’s teaching in connection with agriculture, physiology, 
and medicine seemed now to be less influential than it was 
50 years ago. Nevertheless his views represented at that 
time an immense stride in advance of the state of ignorance 
which previously prevailed. Chemists more especially 
recognised their indebtedness to Liebig* not only as one of 
the chief founders of modern organic chemistry* but as 
having founded the system of practical instruction* which, 
in prmciple, > had been adopt^ in uU universities and 
ebe^oal schools since his time. Whether any of the 
students who worked under bis direction in the laboratory 
at Giessen still survived was uncertain* but those who 
went forth as teachers certainly transmitted to fucceediog 
generations something of the spirit which animated all 
those who came under Liebig’s influence. 

At the festival at Darmstadt* on May 1 3th ^ the piineipnl 
speech was made* by Volbard* of Uidle, who had 

studied under Liebig at Giessen* -and worked > with him at 
Muniefa: He drew a very vivid picture of the great ohemjpt’s 
ea^ days. Liebig's fathSfr had an oit Sind* ding > business , 
In Darmstadt* and had oonstraoted a small' lohomiery where 
he-madethe paintS) varnishes* imd ^6tlicr^iiaateritii be < 
ol(L Justus Liebig fre<)ucntiy assisted in this*vrorkr4Uus 


early gaining some cbemioal koowlc^^e. At flftoen he was 
apprentioed to an apothecary, but soon left again, prcbably 
in consequence of an explosion occurring Whilst making 
fuloiinates* in imitation of a man he had seen at a local fair. 
When seventeen years of age he wont to Bonn to study 
chemistry under Kastoer, but not obtaining there the 
knowledge he doKired, he protu^ded to Paris* this being 
rendered posijible for him by the fact that be bad gained a 
scholarship. There were then a numlier of prominent 
chemists ia Paris — Chovroul, Dtilong, Thenard, and Ghty* 
liUHsac. In the autumn of 1823* Liebig had arrived at 
Paris, and was diligently studying the various sciences. 
Ho continued his investigation ou fulminate of silver, and 
road a paper on it before the Academy. Alexander von 
Humboldt, who happened to be present, w.ts so much struck 
by the work that he obtained for Liebig a place in Gay- 
Lussac’s laboratory, and in the following year recommended 
him so highly to the government authorities, that he was 
appointed extraordinary professor at (Lessen. There he 
immediately cuiumenoed to create a teaching laboratory^ 
the first that had ever been started* the model of all tubr 
sequent ones, aud the training school for teachers of later 
times. Liebig’s many other claims to fame were also 
touched upon. 

At New York, on May 12th, the members of the 
American Chemical Society, the Society of Chemical In*- 
dustry, the Electro-Chemical Society, the Verein Doutschet 
(Miemiker, and the Chemists’ Club, took part in a celubra^ 
tion in memory of the illustrious investigator and chemist. 

In the Assembly Hall of the Chemists’ Club they listened 
to addresses by Dr. Ira Heinscu, Presideut of Johns Hdp- 
kins University ; Prof. Wm. H. Brewer, of Yale; Dr. Carl 
Duisberg, Vice-President of the Verein Deiitscber Chemiker 
and managing director of the Earbenfabrikou of Klberfeld* 
Germany. 

The chair was taken by Dr. H. Schwoitxer, Hon. Secretary 
of the New York Section, who welcomed the assembly and 
foreign guests, aud iutroduce<l the speakers. 

Prof. Dr Uemsen outlined the early life of Liebig, men- 
tioning his inaptitude for study at school, which resulted in 
his giving it up and devoting himself entirely to chemistry, 
his first interest in which was aroused by the study ol 
colours and dyestuffs. Later, while at a country fair, he 
saw au exhibitiou of “ Pharaoh’s serpents,” accompanied by 
some chemical operation connected with their preparation ; 
this led eventually to his study and investigation, whilb 
attending the lectures of Gay-Lussac at Paris, of the 
cyanides, cyanates, and fulminates. This work resulted in 
his introduction to Gay-Jjussac, who admitted him to his 
private laboratory. He was appointed a professor at the 
University of Giessen in his 2l8t year, 1824* where hip 
laboratory was of the crudest character— not much better 
than a barn without flooring ; but from this modest beginning* 
with only six or seven students* his work grew and hu 
reputation spread ; a new laboratory was built and students 
came to it from all quarters. 

Coming to personal reminiscences of the time when he 
attended the lectures of Liebig at Munich, Dr. Remsen 
described the difficulty be experienced as a student in 
attempting to harmonise the old system, us taught by Liebig 
with the new* as taught by his assistant* Volhard. Speak- 
ing of his methods, he said that all Liebig’s lectures were 
profusely illustrated by ejtperiments* many of them ^ 
elaborate as to be unthougbt of in the present day lecture 
room— metallurgical experiments requiring wind furnaoe* 
and many others which the speaker said he would now 
hardly believe could have been <ione on the lecture table 
if ho had not preserved his note book filled with rude 
drawings of all the apparatus used. 

It was extremely difficult to get adpiission to Liebig’f 
laboratory as a student ; in fact it was one of bis conditions 
on accepting the professorship at Munich that he should 
not give bis time or attention to students. In appesranpe 
Liet^ was large of stature aod of fine bearing-— one of 
nature’s noblemen, but very emphatic in be- rating liii 
assistants when the experiments went wrong* his language 
on such occasions being more remarkable for oonoenpetl 
wefgj than fpr elegance.. , 
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Prof. Brewer, who iM^e oldest livinjr pupil of Liebig in 
America, and who haii been his devoted follower in the line 
of agricultural chemistry, told of his enthusiastic desire to 
study under him, aroused by reading a translation of his 
work on agriculture in 184G. A few years later he (Prof. 
Brewer) went abroad, and, with letters of introduction, 
went to Munich. Here he found Ogden Rood, afterwards 
Professor of Physics at Columbia Uni verrity, who offered 
at once to introduce him to Liebig, and as.sist in every way 
toward the desired end. 

Dr. Carl Duisberg, of Elborfcld, dc.scribed the influence 
of Liebig on chemical industry, his teachings resulting in 
that knowledge of scientific method which had so largely 
displaced the “ rule of thumb” man by trained chemists 
aud chemical engineers in all the great chemical faL'tories 
of Germany and more or less in other countries. Liebig s 
influence was exerted chiefly on the organic chemical 
industries. 

A number of his pupils, making their way to all quarters 
of the globe, disseminated his idea.s in assisting agriculture 
and chemical industries, and, as the most prominent teacher 
of systematic laboratory method.s, the credit is justly due 
to him for influences which can hardly be described or 
measured. Undoubtedly to Hofmann, perhaps his most 
illustrious pupil, were due, first in England, then in Ger- 
many, the greatest developments in organic colouring 
matters. Dr. Duisberg dwelt on the systematic conduct of 
chemical industries in Germany as at present conducted, 
and instituted an interesting comparison between the scien- 
tific, technical, and economic conditions of Germany and 

America. . , t i ^ 

The President of the Society of Chemical Industry, 
Mr. Ivan Levinstein, and Dr. Ad. Liebmaun, of Manchester, 
were aniorg the audience. 


3Boobs. 


TbCITNOLOGIB DKtt IIOLZVBRKOIILUNQ UNI) DKU IaHRIKA- 

tion von Emsiohauuk, Ackton, Methylai.koiioi. IJND 
SONSTIGKR flOLZDRSTILLATK. Votl M. KlAK. JuHllS 
Springer’s Vei’lag, llerliti, Germany. 1903. Price M. 7. 
H. Grevel and Co„ 33, King Street, Coveut Garden, 
London, W.C. 

8TO volume, containing preface. 236 pages of subject- 
matter, illustrated with 27 engravings, and followed by a 
list of German patents on acetic acid, acetone, wood spirit 
(methyl alcohol), and the carbonisation of wood, up to the 
year 1902, and finally by the alphabetical index. The 
subject is treated uuder the following headings: — 1. 
History of Wood Distilling. II. Raw Matkuials. 
Ill Chkmioal Chanoks of thk Wood on Dkstiiuotivk 
Distillation. IV. Tub Arranoembnt and Manage- 
menp of Wood Distilleries. (1) Horizontal Retorts. 
(2) Upright Retorts. (3) Specially large Retorts. (4) 
Cabbonibino Sawdust. V. General Arrangements of 
Wood Distilleries. VL Conditions as to Establisii- 
INO Wood Distilleries ; Costs of Establishment, and 
Views as to Profits. VII. Working up the By- 
products; Tar. Calcium Acetate, Wood Spirit, and 
Wood Charcoal. Vltl. Analytical: A. Analjsis of 
Raw Materials. B. Analysis of Manufactured Products. 
C. Tables of Strengths, &c., of Hydrochloric and Sulphuric 
Acids, Caustic Soda Solutions, and Alcohol. 

Die Aluminium-Indubtrie. Von Dr. E. 'V^ntkler. 
Friedrich Vieweg und Sohn, Braunschweig, Germany. 
1903. Price M. 6« 

Tflii work, dedicated to Professor O. Dieffenbach, is an 
8VO volume, containing table of contents and 108 pages 
of Bubject-matter, fllustraled with 41 engravings. Ihe 
subject-matter is .ubdivided into the 

I. Occurrence of Aluminium Compounds. II. Historic 
portion on Processes for preparing Aluminium. III. 
f^vsical Properties. IV^ Chemical Properties. A . Alumi- 
Sum Manufacture M«fpre.ent: A. Itc Preparation from 
pure Alumina from Bauxite. B. From Pure JUumma from 
White Bausite, Kaolin, and Pipeclay, Ac. VI. Cryolite. 
VII The Carbon Electrodes. VIII. Methods of measuring 


the Current Intensities. IX. The Aluminium Furnace. 
X. Working up the Aluminium. XI. Uses of Aluminium. 
XII. Aluminium Alloys. 

Die Heustkllung dek Akkumulatorkn. Ein Leitfaden. 
Von F. Grunwald. Wilhelm Knapp’s Verlag, Halle 
a. S., Germany. 1903. Price M. 3. H. Grevel and Co., 
33, King Street, Covent Garden, London. 

Small 8^o volume, contaiuitg 158 pages of subject- 
matter, with 01 illustrations. The text is subdivided as 
follows ; — 1. Production and Action of the Galvanic Current. 
11. The Development of Lead Accumulators and Details 
of their Construction. III. The Raw Materials of Lead 
Accumulators aud their Constructive Use. IV. Action 
and Treatment of Accumulators. V. Employment und 
Uses of Accumulators. VI. Appendix, with Additional 
I.)ata as to Lead Accumulators, and Tables. 

Report on the Mining Industries and Forestry in 
Turkey. Foreign Otflee Miscellaneous Series, No. 589. 
Eyre aud Spoitiswoode. 1903. Price 3rf. 

Contents Reports ou mining enterprises and forestry 
in the Smyrna consular district ; reports on mining ciiter- 
prifies in Vilayet of Aleppo, Vilayet of Beyrout, and 
Mutessariflik of the Lebanon, Vilayet of Adana; report 
on the mineral deposits of the Erzerouni V^'llayet ; reports 
on thl^ mines and forests in the Vilayets of Trebizond and 
llskuh ; report on mines in the Vilayet of Sivas ; table of 
mining concessions in Turkey. 

Exposition Universe llk Internationale dk 1900 a 
Paris, Rapports du Jury International. GroupeXIV. 
Industrie Cliimique, Classc 87. Tomes I. et IE. Par 
M. Align Haller. Paris, Imprimcrie Naiioualc. 1902. 
Price Cs. Hd. 

These two volumes, of about 400 foolscap pages each, 
may be obtained from Messrs. Beliu FrtH'es, 52, rue de 
Vaugirard, Paris. 

German Technical High Schools. Report by Dr. F. 
Rose, H.M. Consul at Stuttgart. Foreign OtHce Mis- 
cellaneous Series, No. 591. Eyre aud Spottiswoode. 
1903. Price 3(/. 


CraUt l^eport. 

I.^GENEUAL, 

Scientific and Technical Department of the 
Imperial Institute. 

Bd. of Trade J., SuppUmenlary Bulletin iVo.'l, 

May 21, 1903. 

The laboratories of this Department, which occupy the 
second floor of the Imperial Institute, were established chiefly 
with the aid of grants horn the Royal Commission of the 1851 
Exhibition, in order to provide for the investigation of new or 
little-known products of India and the Colonies and of 
known products from new sources, with a view to their 
utilisation in British commerce, and also to provide trust- 
worthy scientific and technical advice on matters connected 
with the trade and industries of India and the Colonies* 

The work of the Department is chiefly initiated by 
Departments of the Governments of India and the Colonies. 
Arrangements have also been made by the Foreign Office, 
whereby British Consuls may transmit to the Depiurtment 
for investigation such natural products of the countries in 
which they are appointed to reside as are likely to be of use 
to British manufacturers and merchants. 

Materials are first chemically investigated in the labora- 
tories of the department, which includes a staff of skilled 
assistants, and are afterwards submitted to technical trials 
by experts attached to the Department aud finally are 
commercially valued. 





r BxiMpt ipl^l okfumkanoM tha i)eptrtment doei 
m>tmidert^<4iiire8tigatK>as for private individuals. 

A few illustrationa of the work of tho Department may 
be given here. ^ 

(a) The ejiaminatioD, in the Department, of Indian plants 
likely to be suitable as vegetable tanning agents nov' largely 
in denand, pointed to the conclusion that Kevernl would 
probably be useful to European tanners. One of tbesc 
(^Casalpinia digyna) was submitted to complete chemical 
investigation with very promising results. Tanuing trials 
were next made on the large scale by one of the tanning 
experts attached to this Department, whose results confirmed 
the conclusion that a valnal)le tanning ageut had been found. 
On the publication of the report on the subject, which was 
widely noticed in technical journals, u demand almost at 
once arose for the material in England, on the Continent, 
and in Anierica, and the authorities in India are now 
arranging for the commercial supply. 

(A) A plant abundant in India {Podophyllum Emodi) 
was found on chemical investigation in this Department to 
furnish the same constituents as tlie well-known drug of 
American origin, Podophyllum pellatum. TTie co-operation 
of physicians at St. 'I'homas’s Hospital was secure<l, and 
prepatatidns of the plant were extensively tried as a drug, 
aud found to be as valuable as those made from the 
American plant, A considerable demand now exists for 
the plant, which has been officially recognised by the Indian 
Medical Department, and arrangements arc being made in 
India for u regular commercial supply. 

(c) The same practical result has followed from the 
chemical investigation of a plant abundant in the Egyptian 
Desert {Uyoscyamus tnulicus) for which a commercial 
demand us a drug has also arisen. 

{d) The quality of the entire series of Indian coals hat i 
been experimentally ascertained. 'I'hese represented the i 



been issued an ollicial paper by the India Office. 

(e) The cause of the poisonous effects produced, at certain 
stages of their growth, on horses and cattle by certain food 
groins and fodder plants of India and the Colonies has been 
investigated, aud the nature of the poison and the conditions 
of its occurrence determined. 

(/) The chemical composition of india-rubber of various 
kin^, ilerived from tlie Colonies which do not at present 
shaje in this trade, has been determined experimentally, 
and on the basis of these results commercial valuations have 
been obtained, and in pome instances sales of consignments 
of the material have been effected. 

(y) Collections of minerals from British Central Africa, 
from tSomalilaud, and from Northern and Southeni Nigeria, 
have been chemically examined. In certain cases, where 
it seemed desirable, minerals have been subjected to 
technical trial ou the large scale by manufacturers, and 
commercial quotations fcg*. the products obtained. Arrange- 
ments have also been made, through this department, 
for the working of mineral deposits in the colonies by 
Enclish firms. 

(A) The quality of leather tanned in several of the 
Colonies has been cxperirneptally investigated, and with 
the jud of experts its Suitability for the English market 
has been ascermiued and suggestions made for ita hnprove- 
menu . 

(i^ The chemical composition certain od-yielding nuts 
sent by British Consffis in Brazil and Portuguese l|jouth i 
A f rick, and from British Horn! h’rK^, "hak bbeu investigated 
and their properties brought under the . notice of British 
manufacturers and brokers. In several cases arrangements 
are l^ing made for consignments of the products to be sent 
to this country. ^ - 

(;) 8ciont^^ aM technical inforfnatioQ'haabecga supplied 
as to the ciinng ot tj^bacco (Bermuda), the working qI mica 
deposits (BOmalUftnd kiiid^uBiero Nigevhi^, the ^Itdtabiiity 
of iron ores lor aoieit^ t^ndial^^tiw^rcKluetioh of 
pttlp (Natal), the cultivation of Indian hemp, aud many 
similar subjects. ^ ItwiU be tsden^ thki miiflts of the 
vreik of the dej^rti^ent are^ dffbn Of W zddOhimpmffatioO' 
to Brhiidi mannfkctlndrs as tho'^adt of tb^ ^ dOl^ios 
ckieoftied.- ' ■ ’ ■ . ^ 


The Teohnieal ^ports and Scientific PkpenS whfbb^lj^te' 
emanated from this department since it was fiiliy established 
in I8D6 are about to be published. ^ * 

COMl*AUATIVK St\TKME!IT OK TrADK, 

AeKA, and Poi'DLATlOX OP THE PRINCIPAL 
COUNTRIBS OF THE WoUl.lK 

Washington Hufi au of Statistics. 

Dealing with imports, the table shows that the United 
Kingdom imports a greater value of goods th:»n any other 
country. Germany comes next, with the United States 
third, and France fourth. As for exports, tlie United 
States take first place, very closely followed by this 
country, and Germany comes third. The meaning of those 
facts is that the trade supremacy of the world is being 
fought for by these three countries, the United States being 
j the only one of the three whose exports are greater , thar^ 
j the imports. 

These countries are the l)»-st customers of each other. 

I The United States, however, gi t the best of the deal all 
j round, selling almost four times as mueh as they buy from 
the United Kingdom. 

They also sell to (jermauy about twieo as much as 
(iermauy sells them. 

If the trade and infiiieuce of a country depended on 
its population, this table makes it evident that China 
j ought to sway the world. There are 400,000,01)0 people 
I in the Celestial Empire. British India comes next with 
I 201,000,000, and Itussia third with 128,9(32,001). Next 
i in order come the following : — United States, 79, 00S,000 ^ 
j Germany, 50,307,000; Austrian Empire, 4.5,015,000 ; Japan, 

' 44,201,000. 

The United Kingdom Is eighth on the list with 11, 60.), 000. 
In all the statistics of the United States Bureau, the United 
Kingdom is considered by itself, without relation to the 
Colonies. 

The population is carefully examined as to its density. 
Egypt is given as the most thickly populated country in 
the world, with 722 people to the square mile. Belgium 
takes second place, with 580, aud then the Netherlands, 
with 406. The United Kingdom has 338 to the square 
mile, and the United States only 20. 

At the other end of the list comes Canada as the most 
sparsely peopled country in the whole work!. In the 
j Dominion there is only an average of one person to the 
j square mile. Australia is little belter off, with an average 
of 1 Argentina comes next with 3. 

IIL~-TAR PRODUCTS, PETROLEUM, Etc, 

ItKriNKD Paraffin : U.8. Customs Decision. 

May 7, 190.3. 

The Board decided that paraffin, refined in Hamburg, 
from petroleum produced in Russia, was dutiable nt the rate 
imposed by Russia on paraffin imported into that country. 

— R. W. M. 

TaK PllOIiUCTB; Kxi’OflTg OF , FROM BiLBAO. 

Foreign Office Annual Series, No. 2904. 

The Elorrieta Works in Bilbao exportcsl in 1902, l,.’509' 
tons of creosote to France, 7 tons of coabtar naphtha for 
aniline manufacture to Belgium, and 22 tons of carbolic 
acid to Germany. , 

IV.-^COLOURINO MATTERS AND 
DYESTUFFS. 

I 

Java Indigo? Fbodfotion of , in 1902. - 

Foreign Office AnnuaH Series, No. 2974. 

The production of indigo i^or 1902 amodoted to 1,128,664 
British lb., being' tho imaHost during ft vd yeanH ' as will be 
sOeti from tlto figurbs given below. • ^ 

Prioes at the commeiicemontof the year were fatootable, 

, but declined later on, wbeti tbe kfilk of the supptteroaiwe ^ 
i fbrwwd. The year, howevei) closed siOitts; and, 

owiz^ to the padrtial faihwdtrf' the Bengal 'cr<^, ivtiibli “wlli* 
’rdsM its smaller quantities being''-expctited^3f^ 
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JOURNAL OP THE SOCIETY OF CHBaOCAL INDUSTRY. 


[JumlsaMt. 


quarter dariog the next fe^v months, the European market 
has a distinctly improved tone. 

The 1903 crop is estimated at about the same as that 
under review, the quality of which was rather above the 
average. 

Exports during the last five years : — 

British Lb. 

1898 2.f565.l33 

1899 I,784.55w 

1900 1,537,180 

1901 1,411,310 

11K)2 1,128,6W 

VI AC IDS, ALKALIS, Etc. 

ClIKMICALH ; iMroKTS OF , INTO lllLBVO. 

Foreign Oj/ice Annual Series, No. 2964. 

Custom-house statistics show an import during 1902 of 
16,389 tons of choiiiicals, derived principally from the 
following countries ; — 

Tons. 


United Kingd;)m 0,158 

BoIkIuiu 4.585 

Armsrica 3,228 

(lenuany 1,807 

France 003 


ship’s plate down to foil. The prominent feature of the 
process, which renders it so valuable, is that the metals 
are said to lose nothing of their inherent ductility; and, 
further, that they can be combined together in any pro^ 
portion on either one or both sides of the metal to be 
plated. 

The principal products of the works of the Deutsche 
Wachwitz Metall. A.-G., situated at Hersbruck, near 
Nuremberg, consist at present of copper-plated steel and 
copper-plated zinc sheets (used for roofing and to replace 
pure copper generally). 

The Central Station in Nuremberg, now in course of 
erection, has been roofed with the latter. 

Other products include aluminium-plated iron sheets, 
copper-plated aluminium, steel-plated aluminium (to give 
increased strength to aluminium sheets without appreciably 
increasing the specific gravity) ; and sheet plates, plated 
with aluminium bronze, which is believed to be the must 
I suitable material for ship's plates. 

The same combinations can also be produced in wire 
and tubes. The demand for these metals is growing, and 
the Company’s mills are being enlarged. The erection of 
further mills in German metal centres is contemplated, and 
a company to work the Wachwitz patent in the United 
Kingdom has been formed in London. 


Small (luiiutities also came from the Netherlands and 
Italy. 

The chief item under this head is nitrate of soda, of 
which the importation, as well that of sulphate of ammonia, 
is likely to increase considerably in consequence of efforts 
that are being made to improve methods of cultivation. A 
momentary check has been felt owing to the difficulties 
encountered by the now beet sugar factories, whose produc- 
tion has exceeded the demand and led to stoppage of work 
in several cases. About 4,000 tons of nitrate are used 
locally every year in the manufacture of acids, and for 
manure. Nitrate of soda has hitherto come from Chile, via 
European ports, but receivers are now chartering direct 
from Chile to Bilbao. 

Large quantities of caustic soda, mainly for soap making, 
are imported ; the bulk comes from Liverpool and Newcastle, 

VIIL— GLASS, POTTERY, Etc, 

PuKrAitici) Kaolin; U.S. Customs Dkcision. 

May 8, 1903. 

The Board decided that kaolin which had been subjected 
to a process of preparation was dutiable at 2 dels. .50 cents 
under paragraph 93 of the Tariff Act as “ kaolin,” and 
reversed the assessment of duty at 2i) per cent, ad valorem 
as a “ manufactured article unenumerated ” under section 6. 

—11. W. M, 

fX.^BUILDINO MATERIALS, Etc. 

AsBKSTOS in SinERIA; Discovkky of . 

Cons. Rep., May 9, 1903. 

Rich mines of asbestos have been discovered in the 
Irkutsk district, miles from the Kitoy Kiver, and a 
company has been organised to develop them. Preliminary 
tests are said to show that, at a depth of 1 ft., the asbestos 
is equal in quality to the Canadian, and superior to the 
Alpine product. The Kitoy Uiver affords ample water 
power and cheap transportation to the railroad. The 
owners are receiving numerous requests from abroad for 
sample*. 

X.--METALLURGY. 

Metals by the Wachwitz Prockss ; Production 

OF Com’OUND . 

Foreign Office Annual Series, No. 2971. 

The problem of giving cheap metals, such as iron or 
zinc, the appearance and qualities of the expensive, such 
as copper or aluminiiNtf, seems to have been solved by 
the invention of Heinrich Wachwitz, of Nuremberg. 

The process consists of a simple method for welding 
the two metals together in ingots. These can then b« 
rolled out to" any desired tbiokhess, from an inch tbiek 


Newfoundland; Mineral Production of . 

Eng. and Mining J., May 2, 1903. 

The report of Mr. James P. Howley,head of the Geological 
Survey of Newfoundland, gives the mineral production of 
the island for the year 1902 as shown in the following 
table : — 


Mineral Production of Neufoundland, 1902. 


— 


Quantity. | 

Value. 

Barytes 

.... tons 

315 

Dols. 

6.30 

Copper ore 



74.0U8 

265,810 

Iron ore 

.... IF 

728.721 

728,721 

Pyrites 

* * t “ IF 

28,000 ' 

117,000 

Building materials 

Building stone 


5.000 

6,000 

Cobble stone 



5(H) 

500 

Cmnite 


2,955 

17,730 

Limestone 



1,150 

845 

Paving stone 

.... ,, 

2,250 

18,000 

Slate 

.... squiires 

11,000 

44,000 

Brick 

.... M. 

1,026,000 

18.050 

Total values 


•• 

1,217.686 


Caucasus; Mining in the , during 1902. 

Foreign Office Annual Series, No. 2979. 

The quantity of minerals of various kinds produced in 
the Caucasus during the year 1902 was, according to the 
most recent data to hand, as follows : — 


— 

Quantity. 

Naphtha 

Poods. 

705,912,959 

2 947 303 

Barrels. 

*70 '",01 9<Ml 

Coal 

Tons, 

t’opuer ore 

o', 641 1292 

3 08.3 <^’2 

107418 

49 727 

Salt 

Mamcanese ore 

1 24’,943,’315 

100,000 1 
213,274 

402^3 11 
2,681 
3,440 

Sulplmr 

Smelted copper 


Bilbao; Mineral Production of . 

Foreign Office Annual Series, No. 2964. 

The iron ore exported from Bilbao during the last five 
years to various countries is shown in the accompanying 
table. 

Other ores raised in the province of Biscay during 1902 
consisted of 735 tons of calamine, 79 tons of lead, and 
226 tons of iron pyrites. A portion of the calamine was 
exported, the whole of the iron pyrites being consumed by 
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TBADS BBPORT. 


m 


Destination. 

Quantity. 

1898. 1 

1880. 

1900. 1 

1901. { 

1902. 

United Kingdom 
Netherlands .... 

(^fpinny 

Tons. 

3.000301 

8.50311 

11,618 

Tons, 
3.906,129 
861,660 
' 3^,821 

Tons. 

3.101363 

703.766 

66,401 

Tons. 

2381,198 

€51,473 

686,509 

Tons. 

2.996908 

672.368 

57,688 

Belgium 

PftunnA. ......... 

m,S26 
185.561 { 
976 

2*5353 

282,109 

207,925 

200.222 

Bt3372 

196,072 

22t370 

199305 

Italy 

14 

United States. . . 
Austria- Hungary 



ZMi 

1.58*2 

59357 

4.425 

49.415 

90.565 

45.998 

(]Ianada 



V,612 







Total 

4348,217 

5,412.763 

4,329,322 

4,056,701 

4,106351 



JVo<o.— Nearly all the ore »ent to the Netherlands and a part of 
that shipped to Belgnum is destined for cousumptlon iu Germany. 


the local sulphnric acid works. The small amount of 
copper ore exported from Bilbao came from inland proyinces, 
some 102 tons being from Palcncia. 

CoPi'KR Sulphate Deposits at Copaquiee, Chile. 

E, Walker, Eng. and Mining J., May 9, 1903, 710. 

The deposit is in the province of Tarapaca, and is about 
130 miles from Iquique, and dif&cult of access. The 
sulphate occurs over a large area, in thin veins, the rock 
being mostly decomposed porphyry. The deposit appears 
to be variable in value, but a characteristic sample shows 
12*77 per cent, of hydrated copper sulphate, 1 *53 per cent, 
of copper carbonate, and 0*39 per cent, of copper sulphide, 
i.e., 4*44 per cent, of copper in all. The sulphide occurs 
in the form of chalcopyrite. The deposits also contain 
considerable amounts of iron oxide, alumina (chiefly as 
sulphate), calcium sulphate, and magnesium sulphate. 

The scarcity of fuel in the district, together with the 
difficulty of bringing supplies to the region of the deposit, 
render the reduction of the substance, on the spot, im- 
practicable. The writer thinks that the only possible 
method is to utilise solar heat to evaporate the solutions 
of the salt, and carry the product to the coast. — T. F. B. 

XI I. ATS, OILS, Etc, 

Marqarine ; Production op in Nurembeho. 

Foreign Office Annual Series, No. 2971. 

The year 1902 was pot favourable for the margarine 
industry on account of high prices for all raw materials, 
against low selling prices, which hardly covered manufac- 
turing cost, and the keen competition oi manufacturers and 
wholesale merchants. 

The importation to Rotterdam of oleomargarine from 
America was about 75,000 barrels less than in 1901 ; this 
will explain the exceptional circumstance that the Americans 
were in 1902 purchasers in Europe of various fats, especially 
the so-called press tallow, a by-product of the oloo 
mannfiicturers. 

The consumption of margarine has further increased, and 
is gaining ground, which should prove that, from an 
economic point of view, it may be regarded as a substitute 
for natural butter. The production of margarine in 1902 
no doubt exceeded 2,000,0»)0 cwis. 

XIII, A.^PIOMENTS, PAINTS, Eie. 

Cobalt Blue: U.S. Customs Decision. 

May 5, 1903. 

The Board decided that cobalt blue, which an analysis 
showed to be a compound of cobalt oxide and alumina, was 
dutiable at thirty per cent. aA valorem as a ** colour,*’ under 
paragraph .58 of the Tariff Act. The importers had claimed 
it to be dutiable at 25 cents per pound as ** oxide of oobalt,” 
Ruder paragraph 10. The evidence showed that the article 
was generally bought and sold under the name of cobalt 
. blue, and wan not oxide of cobalt, but a colour prepared 
from it.— H. W. M. 


XIV.--^TANNJNO, LEATHER, GLUE, 

SIZE, Etc, 

Nutoall Extract ; UJ?. Customs Decision. 

April 27, 1908. 

The Board decide<l that an aqueous extract of nutgalli 
was dutiable at fifty cents per pound, under paragraph one 
of the Tariff Act, holding that such extract is commercially 
known as taonio acid. A previous decision of the Board 
bad held similar merchandise to be dutiable at one-fourth 
cent per pound and 10 per cent, at ad valorem as “ nutgalls 
advanced in value, &c., by refining, grinding, See.,** under 
paragraph 20. — R. W. M. 

XVI.-^SUGAR, STARCH, Etc. 

PoLARiscopic Test ok Suuar : Interim Decision of 
U.S. Circuit Court. 

May 4. 1903. 

An important decision, regarding the duties assessed on 
raw sugar imported into the United States, was rendered on 
May 4 by the United States Circuit Court. Under the 
present Tariff Act the Treasury Department had instituted 
a system of corrections for temperature in making ^lari- 
scopic tests of sugar, founded on the work of Dr. H. W. 
Wiley of the Department of Agriculture. These corrections 
were claimed by the importers to result in higher readings 
than those obtained by the usual methods used in the trade. 
The contention of the Government was that the modifications 
were in the line of increased accuracy. The case was first 
tried before the Board of General Appraisers, who sustaim^ 
the position of the Government. On appeal to the Circuit 
Court this decision was reversed, the Court finding that the 
temperature corrections, when applied to refined sugars, 
gave readings in excess of 100. As largo amounts of money 
are involved in this case, it will probably be carried tojthe 
higher courts for final decision. — U. W. M. 

XVII.^DREWING, WINES, SPIRITS, Etc. 

Japanese Sak^:: U.S. Customs Decision. 

April 29, 1903. 

The Board gave a decision covering sak^ imported at 
Honolulu from Japan. The evidence showed that it was 
prepared from malted rice and by processes which, as far as 
they were carried, were sinular to those used in mtkiog 
beer. Tlie product, however, was noi effervescent, nor had 
hops or any other bitter flavour been added. The analysis 
showed the presence of 17*0 per cent, of alcohol and 
2*78 per cent, of extract, which proved that it was not a 
distilled liquor. Dufy had been assessed at 50 cents per 
gallon as a “ still wine containing over 14 per cent, of 
alc«)hoU* under paragraph 296 of the Tariff Act, while the 
importers claimed it lo be dutiable as “ beer ** at 20 cents 
per gallon under paragraph 297, or at the same rate as 
“ malt extract ” under paragraph 298. From the fact that 
sakfe resembles wine in comi>ositioQ and use more closely 
than either beer or malt extract, the Board decided it to Iw 
dutiable by similitude as a " still wine,” as originally 
assessed. — R. W. M. 

XIX.’-PAPER, PASTEBOARD, Etc. 

Celluloid Balls: U.S. Customs Decision. 

April 30, 1903. 

Hollow balls made of celluloid were assessed for duty 
under paragraph 17 of the Tariff Act at 65 cents per pound 
and 25 per cent, ad valorem as “ manufactures of pyroxylin.” 
The Board, following a previous decision, held that they 
were in fact toys, and, as such, more specifically provided 
for by paragraph 418 at 35 per cent, ad valorem. 

* — B. W.'M. 

Coated Paper Fluorescent Screens *. 

U.S. Customs Decision. 

May 7, 1903. 

The Board decided that fluorescent screens, made >f 
paper coated with certain chemicals, and mounted on 
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wooden with eottpn b 4 ckiog> were dutiable at thirty* 
ihre p^r cent, ad vaJorem nuder paragraph 407 of the Tar&f 
Act as ** manu&ctures of paper or of which paper is the com- 
poneut material of chief yalue.” In this case paf^r was 
found to be the component of chief yalue, by considering in 
its yalue that of the chemical used to coat it, which was more 
than the talne of the'paper alone. — K. W. M. 


* [C.S.] 4861 Bian. Pnrification of furnace gases 

May 27. 

„ 8821 (190$). Dudffeon (1^. Anon. • J. Cockf^l 

and Sayage). Blast fnrhaces. June 4. 

ni^PHOTBUOTIVE DISTILliiATION, TAB 
PBODUCT8, PBTBOLBUM, AND ^ 
MINERAL WAXES. 


t9atent liiU 

N.B.*»In these lists, [A.] means ** Application for Patent,** and 
[OA], ** Complete SpeoiAeation Accepted.’* 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. ^Die dates given are (i) in the case of Applioa- 
ttons for Patents, the dates of application, and (ii) in the case of 
Complete Speoifloations Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspeotiou at the Patent Office immediately, and to opposition 
within two months of the said dates. 


1.— PLANT, APPARATUS, AND MACHINERY. 

[A,] 11,259. Reese. Obtaining chemical products by 1 
treating their raw materials with vapours. 
May 18. 

„ n,4o3. Woolford. Crucibles. May 20. 

„ 12,041. Scott. Ascertaining the density of liquids 

under vacuum. May 26. 

„ 12,223. LOffler. Filters.* May 28. 

„ 12,386. Stadtegger. Oystallising processes. (TT.S. | 

Appl, Dec, 5, 1902.)* May 31). ; 

[C.S.] 12,807 (1902). Brooke, Apparatus for purifying 
fluids. May 27. 

„ 16,295 (1902). Hemingway. Means applicable for 

use in concentrating solutions. June 4. 1 

„ 3982 (1903). Mauser. Baskets for carboys, &c. , 

May 27. | 

„ 5745 (190.3). Cyon. Method of watching and con- 
trolling chemical processe.s. May 27. j 

„ C847 (1903). Deiningor and Andre. Evaporating | 

apparatus. June 4. i 

II.— FUEL, GAS, AND LIGHT. 

[A.] 11 ,297. Garretson. Blast furnaces. May 18. ! 

„ 11,354. Hills. Manufacturing gas from car- | 

bonaceoiis material. May 19. i 

„ 11,750. Holmes (Guldlin). Treating coal-gas to j 

prevent loss of illuminants.* May 22. 

„ 11,820. Desgraz. Furnace. May 23. ! 

„ 1 1 ,850. Kerslake and Turner. Process in connection 1 

with calcium carbide. May 25. 1 

„ 12,001. Luke (Fuel and Gas Manufacturing Co.). ! 

Manufacture of fuel compounds.* May 26, i 

„ 12,049. Craig. Furnace.**. May 27. j 

„ 12,127. Singer. Mantles for incandescent gas lights. 

May 28. j 

„ 12,195. Jones. Furnace.s. May 28. I 

„ 12,236. Peaty. Apparatus for the treatment of 

coal-gas. May 29. 

„ 12,241. Brown. Manufacture of artificial fuel. 

May 29. ! 

[C.S;] 12,552 (1902). Settle and Padfield. Manufacture ; 

of coal-gas. June 4. 

„ 14,166 (1902). Crossley and Rigby. Treatment of 

gas and air in connection with gas producers. 
June 4, 

„ 14,563 (1902). Boult (Inchauspd)* Gas generator 

fnrnaces. June 4. 

„ 16,646 (1902). Koylirg. Blast furnaces. May 27, 

„ 1954 (1903). B^thold. Incandescent mantles. 

Juno 4. ^ 

„ 4094 (1903). Parks. Open-hearth furnaces. 

May 27. 

V, 4335 (1903). Marks (Moore). Furnaces. May £7. 


[C.S.] 16,511 (1902). Archdale. Method of an^ meam 
for dehydrating or distilling coal tar, &c. June 4 

„ 28,277 (1902). Rosemann. Manufacture of de 

odorous and soluble carbolic acid and bomologuei 
of the same. June 4. 

„ 951 (1903). Wise (von May). Treatment o 

petroleum and other hydrocarbons,' and of thei 
distillates and derivatives. J une 4. 

IV.-COLOURING MATTERS AND DYESTUFFS. 

[A.] 11,630. Imray (Meister, Lucius uud BrOning) 
Manufacture of indigo dyestuffs. May 21. 

„ 11,717. Newton (Bayer). Production of new dye 

stuffs of the anthraquinoue series. May 22. ^ 

„ 11,882. Shillito (Aniline Colour and Extrac 

Works, formerly J. R. Geigy). Basic dyestuffi- 
May 25. 

„ 11,914. Imray (Meister, Lucius und Briining) 

Manufacture of compounds of aromatic amido 
carboxylic esters. May 25. 

„ 12,099. Newton (Bayer). Production of anthracen 

derivatives. May 27. 

,, 12,12(). Johnson (Kalle). Manufacture of disaz 

colouring matters. May 27. 

„ 12,298. Imray (Soc. Anon. Mat. Col. et Prod 

Chim. St. Denis). Manufacture of sulphurise! 
dyestuffs. May 29. 

[C.S.] 14,576 (1902). Imray (Meister, Lucius un 
Briming). Manufacture of secondary disaze 
dyestuffs from monoacetyl-/)-diamidohydro 
qiiinone dialkyhther or amidohydroquinon 
dialkylether. May 27. 

„ 15,599 (1902). Johnson (Badische Anilin und Sod 

Fabrik). Production of azo colour, lakes, an 
intermediate products. June 4. 

„ 15,600 (1902). Johnson (Badische Anilin und Sod 

Fabrik). Manufacture of colouring raattei 
containing sulphur. June 1. 

„ 15,660 (1902). Imray (Meister, Lucius un 

Briining). Manufacture of phenyl glycin - o 
carboxylic acid. June 4. 

V.— PREPARING. BLEACHING, DYEING, 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[x\.] 11,451. Mann. Process for dyeing animal an 
vegetable fibres. May 19. 

„ 12,126. Goddard. Apparatus for dyeing warps fc 

weaving, and otherwise treating them wit 
liquids. May 28. 

„ 12,299. Mathieu, P4roune, and Humbert. Method 

of drying and carbonising fabrics. May 29. 

[C.S.] 12,373 (1902). Owens. Dyeing of fibrous materia 
May 27. 

„ 14,581 (1902). Ransford (Cassella). Productio 

of two-coloured effects on cotton and silk I 
dyeing with sulphur colouts. May 27. 

„ 5650 (1903). Dubois. Method of giving lisle threa 

finish to vegetable fabrics. J uno 4. 

„ 7913 (1903). Krefting. Extraction from sea wee 

of products suitable for use in dressing textij 
materials, for sizing yarn, See, June 4. 

Vn.-ACIDS. ALKALIS, SALTS, Etc. 

[A.] 1 1,549. Johnson (Badische Anilin und Soda Fabrik] 
Purification of gases. May 20. 

n .11,558. Ryan. U^tUisation of carbonic acid gai 
May 21. 
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fA.] 18,ti81/ Atlici^ft. ’ iV.WiWftr XI., 

.1S.0SV. Athcioft Seif undtrXl, J 

1W77.' Asicralt SwundtrM. 

12,8^1. "McmiD. Treatmetit and ntili^tion of 
^ ‘ aitifioial 8o)pba(M and carbonates of lime. 

May SO. 

12;419. Thompson (Wiscbin). i Maniifactaro of [ 
** solpburic anhydride. May 30. | 

rC.S.] 11,609 (1902), Lake (Atmofpberic Oxygen and j 
Power Co.). Apparatus for liquefying air and | 
separating ^ the constituent gases of the same. 
May 27. 

16,206 (1902). Johnson (Verein, Chem. Fabr. 
Mannheim). Contact apparatus for producing 
sulphuric anhydride. May 27. 

^ 8287 (1903). firunck. Extractipn of ammonia 

from distillation gases. May 27. 

VIIL— POTTBBY, GLASS. AND BNAMBL8. 

[C.S.] 11,119 (1902). Tindal. Kilns and ovens fordring 
earthenware goods. ^lay 27. 

„ 354 (1903). Harrison, Wharton, and Wightraan. 

Ibrocess and apparatus for making glass. May 27. 

„ 8077 (1903). Arbogast. Manufacture of hollow 

glassware. (Int. Appl., Feb. 11, 1902.) May 27. 

IX.— BUILDING MATERIALS. CLAYS, MORTARS, 
AND CEMENTS. 


[A.] 


[C.S.] 


[A.] 


11,324. Timm. Manufacture of Portland cement.* 
May 18. 

11,779. Graham. Refractory composition appli- 
cable for furnace lining, &c. May 23. 

11,802. Stoab. Combination of ingredients for 
manufacturing a water-stopping mortar or cement. 
May 23. 

12,095. Perkiew'icz. Manufacture of bricks.* 
May 27. 

12,139. Taylor. Producing artificial slate. May 28. 

12,256. Vaughan, ('ontiuuous kilns for burning 
bricks and other clay goods, also for limes and 
cements.* May 29. 

6400 (1902). Thomson, Manufacture of artificial 
stone, ar.d apparatus therefor. May 27. 

12,861 (1902). Thom. Manufacture of artificial 
marble, tlolomite, and other stone. June 4. 

2371 (190.3), blaton, Pfeifer, and Briggs. Produc- 
tion of building blocks or bricks, Juno 4. 

5090 (1903). Bartatt and United Asbestos Co., 
Ltd. Non-conducting coverings for boilers, 
tanks, pipes, &c. June 4. 

6091 (1903). Stehmann. Kilns. May 27. 

X.— METALLURGY. 


23,042a (1902). Steven.^^on and Marquard. Alloy 
for use in the manufacture of steel and in the 
production of tinplate and sheets.* May 29. 

„ 11,257. Mollard. Metals. May 18. 

„ 11,284. Thwaite and Denny. Producing metallic 

zinc and its vapour. Jklay 18. 

„ 11,308. Garretson. Process of converting or 

Bessemerising matte. May 18. 

„ 11,754. Taylor. Treatment of blastfurnace slag. 

May 22. 

„ 11,956. Bates and Peard. Metal annealing fur- 

naces. May 26. 

12,186. Gfihrs and Giihrs. Treatment of metallic 
zinc. May 28. 

ti 12,232. Beckett. Manufacture of ingot iron and 
steel. May 29. 

f, 12,381. Kammerer. Welding process for use in 
the manufacture of plated sheet metal. May 80, 
[C.S.] 8693 (1902). Brindley. Treatment of tin and other 
scrap. May 27. 

11,671 (1902). Boult (Perron), Treatment of 
nickel and copper-nickel ores. Jane 4. 

„ 14,789 (1902). Ewan. Matntfactnre of sodium. 

^ Hay 97. 


[C.S.] 14,^81 (1^02)/ Down. TreAtod^nt df jHheorbi or 
other sine material. May 97*/ ' r r r 

20,945^ (i W8) . (iiirsoti. :SfiUBr. and ^Hnrtt.^ iVpi t- 
iug or refining molten metals, and^^ apparatus 

' therefor. Juno 4. ’ 

27,1^ (1902). Jones. Furnae'es for .jsmelting 
' ' iron. May 27. 

„ ,7016 (1903). Fortun y Pelletier and Seipprun y 

Semprun. Solder for aluminium or aluminium 
alloys. June 4. 

„ 7853 (1903). Poke. Manufacture of articles of 

wolfram and lead. Juno 4. 

XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 11,276. Roderbourg. Manufacture of electrodes. 
May 18. 

„ 11,442. Vogel. Arc-light electrodes. May 19. 

„ 11,579. Greenfield. Anodes for electrolytic opera- 

tions. May 21. 

„ 11,893. Thorp. Klectrolysing apparatus. May 25. 

„ 12,032. .lohnson (Ford). Electrolytic' apparatus 

and secondary batteries. May 26. 

„ 12,081. Ashcroft. Production of metals of the 

alkali group by electrolysis. May 27. 

„ 12,082. Ashcroft. Prwliictioh of metals of the 

alkali group and alkalis by electrolysis. May 27. 

„ 12,194. Muller. Apparatus for producing electro- 

lytic deposition.* May 28. 

„ 12,377. Ashcroft. Production of metals of the 

alkali group and alkalis by electrolysis. May 30. 

„ 12,401. Allan and Gowper Ooles. Klectro-doposi- 

tion of metals. May 30. 

[C.S.] 12,182 (1902). Itnray (Oesterreioh. GasglUhlicht- 
11 . Elcct.-Ge.4.). Manufacture of electrical glow 
]amp.s with osmium filaments. June 4. 

„ 12,700 (11)02). Hosenthal. Manufacture of active 

material for the plates of electric accumulators. 
Juno 4. 

„ 14,135 (1902). Baker, Smith, and Cnstner-Kellner 

Alkali Co. Electrolytic cells. May 27. 

„ 26,071 (1902). Hopfclt. Manufacture of arc lamp 

electrodes. .Tune 4. 

„ 964 (1903). (tin. Electrolytic manufacture of 

aluminiura. .June 4. 

„ 5418 (1903). Szirniay and von Kollerich. Elec- 

trolytic zincing process. .Tunc 4. 

„ 8900 (P.)03). M (Tiler. Apparatus for the produc- 

tion of galvanic deposits. June 4. 

XII.— FATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 12,03r». lladdan (Kdson). Process of separating 
grease, &c,, from raw fish and other grease- 
bearing material.* May 26. 

[C.S.] 11,494 (1902). Ma]«*rt. See under XK. 

„ 11,778 (1902). Lake (Ueale). Production of soaps 

and fatty acids. June 4. 

„ 4412 (1903). Dean and Farrar. Soap tablets and 

blocks. May 27. 

„ 8099 (1903). Jurgens. Manufacture of margarine. 

June 4. 

XIII.— PIGMENTS, PAINTS, RESINS, VARNISHES; 
INDIA-RUBBER, Ero. 

A,-“PigmenUt Paints, 

[A.] 11,932. Codd, l)e<?k.s, Deeks, and Goodbod^. 

Applying colouring materials by means of fluid 
pressurfi.* May 2.'i. 

[C.S.] 6521 (1903). Armbruster and Morton. Process 
of making pigments. June 4. 

B. ^Resins, Varnishes. 

[C.S.] 15,890 (1902). Seeser. Process of making lino- 
leum. May 27. 

C, — Induhrubher, j^c, 

[CJ8,] 868 (1903). Smith. Apparatus fdr val^aiitsU^ 
and moulding rubber. May 27. 
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Xiy.^ANinNO, LBATHBB, OLDB. AND SIZB. 

[A.] 11,830. Boalt (Stone). Depilatories for remoTing 
hair from ikin or hidei.* Mar 18. 

n 11,625. Jenien (Maetsehke). Manafactare of a 
limpid eolation of agar-agar. May 21. 

[C.8.] 17,258 (1902). Spittelcr. Separation of casein. 
Jane 4. 

„ 25,556 (1902). Eberhard and Mierisch. Method 

for making clearly soluble casein. Jane 4. 

H 8236 (1903). Felton. Treating hides or skins pre- 
paratory to tanning. June 4. 


Wai€r P^ai/lcatiom 

•fA.] 11,890. Lebofer. See under XV ^ 

„ 12,058. Bennis. Apparatas for renoTating the 

sarfaee of bacteria beds. May 26. 

[C.8.] 14,366 (1902). Candy and Candy. Apparatas for 
distributing sewage in sewage tanks and with- 
drawing the effluent, and for distributing sewage, 
&c., over bacteria beds, 8tc. May 27. 

C. — DieinfectoMte, 

[C.S.] 11,351 (1902). Beater and Toppin. Disinfecting 
powder. May 27. 


XV.— MANURES. 

[A.] 11,890. Lehofer. Plant for extracting manure 
from sewage. May 25. 

XVI.— SUGAR, STARCH, GUM, Ere. 

[C.8.] 17,912 (1902). Sprcckels and Kern. Purification 
of sugar crystals, and a product obtained thereby. 
June 4. 

„ 19,028 (1902). Clnassen. Controlling the over- 

saturation in boiling saccharine solutions or 
syrups. June 4. 

„ 4858 (1903). Sudre. Treatment of residuary 

liquors of sugar factories'. (Int. Appl., June 3. 
1902.) May 27. 

„ 5489 (1903). Steffen. Obtaining pure concentrated 

beetroot, expressed juices, and residues rich in 
sugar. May 27. 

XVII.— BREWING, WINES, SPIRITS, Bro. 

[A.] 11,325. Soinl6. Treatment of malt for alcoholic 
fermentation.* May 18. 

„ 11,750. Ball. Proc<i88 and apparatus for drying 

malt extract and the like.* May 22. 

„ 12,084. Shorey and Scruby. Process for treating 

spent hops. May 27. 

[C.S.] 16,037 (1902). Ransfords (Pharra. Inst. L. W. 
Cans). Obtaining the contents of yeast cells. 
.Tune 4. 

„ 27,068 (1902). Sanguineti. Manufacture of 

spirituous liquids. May 27. 

„ 3688 (1903). Souter and Souter. Utilisation of 

brewers’ and distillers’ by-products. June 4. 

XVIII.— FOODS ; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A.— Poods. 

[A.] 11,526. Douglas. Apparatus for the manufacture 
of vinegar,* (U.S. Appl., May 20, 1902.) 
May 20. 

„ 11,749. Lapp. Process of softening grain.* 

May 22. 

„ 12,045. Daseking and Paradies. Purification and 

preservation ot milk. May 26. 

„ 12,046. Leetbam. Bleaching wheat, flour, &c. 

May 27. 

„ 12,154. Adair. Manufacture of self-raising flour 

and preservation of the materials for use therein. 
May 28. 

' [C.S.] 8099 (1903). Jurgens. See under XTI. 

„ 8743 (1903), Just. Dr>’mg and preserving milk 

and milk-like products. May 27. 


XIX.— PAPER, PASTEBOARD, Bra 

1 [A.] 11,517. Leiner and Cremer. Apparatus for testing 

paper. May 20. 

„ 11,5.50. Lacroix. Paper - making machines. 

May 20. 

[C.S.] 1.5,682 (1902). Callender. Treatment of peat, 
moss, or other fibres to render them suitable 
for paper making, &c. June 4. 

„ 17,501 (1902). Thompson (Vereinigte Kunst- 

seidefabr.). Preparation of stable alkaline 
solutions of cellulose hydrate and the precipita- 
tion of the hydrate therefrom. May 27. 

„ 5339 (1903). Goy. Manufacture of paper. June 4. 

XX.— FINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

[A.] 11,402. Richardson. Manufacture of pinene hydro > 
chloride, campheue, and camphor from turpen- 
tine, May 19. 

„ 11,450. Schofield and Cole. Apparatus for pro- 

ducing liquid extracts.* May 19. 

„ 12,282. Zimmermann (Chem. Fabr. auf Actien, 

vorm. K. Schering). Manufacture of products 
useful in therapeutics. May 29. 

[C.S.] 11,494 (1902). Majert. ITeparation of bromine 
and iodine compounds of fats and of the methyl 
and ethyl esters of fatty acids. May 27. 

„ 14,935 (1902). Newton (Bayer). Production of 

theophylline. May 27. 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 11,605. Carolan (General Electric Co.). Blue 
print process. May 21. 

„ 11,886. Cadett. Means for coating photographic 

papers and films. May 25. 

[C.S.] 14,714 (1902). Fiedler. Method of developing, 
fixing, and washing photographic films, &c. 
May 27. . 

„ 7853 (1903). Archer, Production of photographic 

prints. June 4. 

xxn.— EXPLOSIVES, MATCHES, Exa 

[A.] 11,440. Orsman. Safety detonating explosives for 
use in coal or other mines, or for general blasting 
purposes. May 19. 

„ 11,990. Christenson. Manufacture of matches. 

May 26. 

[C.S.] 4009 (1903). Huch. Manufacture of non- 
poisonous matches. June 4. 

„ 7695 (1903). Du Pont. Apparatus for glazing 

blasting powder, gunpowder, &c. May 27. 

„ 7712 (1903). DuPont. Method of glazing blast- 

ing powder, gunpowder, &c. May 27. 
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J. Lewkowitsch, Ph.l). 

A. R. Ling. 

W. Maenab. 

N. II. Martin. 

Ludwig Mond. Ph.D., F.R.S. 

B. E. R. Newlunds. 

John Pattinsou. 

F. B. Power, Ph.D. 

Pii>f. li. R. I’rocter, 

Sir Wm. Ramsiiy,K.C.B., LL.D., 
F.R.S. 

Boverton Redwood, D.So, 
Walter P. Reid, 

John SpilJer. 

W. S. Squire, Ph.D. 

L. T. Thome, Ph.D. 

Thomas Tyrer. 


Editor : 

Watson Smith, 84, Upper Park Road, Havorstock Hill, N.W, 
Assisted by thefollowino Staff of Abstractors : 


f XVI., XVII., 
* XJX.,XX. 


Bobt. Adams 1. 

L. Archbutt I., XII. 

J. L. Baker XV I., XVII. 

H. Ballantyne II., XII. 

D. Bendix HI. 

B. Bentz IV., V.,VI. 

J. O. Braithwaite XX. 

J. F. Briggs 

J. K. Burbridge XIII.C. 

T, F, Burton, B.Sc. Patent List. 
J. H. Collins X. 

C. P. Cross V.. XII., XIX. 

J.T. Dunn, D.Sc VII., X. 

Ernest Foilrnann, 7 
B.Sc, Ph.J)....i^'^ 

Leo F. Guttmann, Ph.D.. I., II. 

Walter C. Han-) II., VIII., 
cock, B.A i IX. 



M. C.Lamb VI., XIV. 

F. H. Leeds {xui’.,XiI. 

A. B. Leighton XXII. 

Herbert Levinstein, Itv v 

Ph.D..BJ9o. ;iv., V. 

A.G.Levy,B.Sc VIII., IX. 


J. McCrae, Ph.D IV, 

Q. W.MacDonald,M.8c. .XXII. 
W. G. McMillan [ 

N. H. J. Miller, Ph.D XV. 

C. A. Mitchell, ) yit ▼vti 

R. W. Mfxirc....Tra(Je RcjK>rt. 

J. G. Parker, Ph.D XIV. 

”in^n!?.".T.'':] XVJ.,XV11. 
T. H. l'op«...XVI.,XX..XXI. 

F. W. Renaut Index. 

G. H. Robertson XL 

Chas. Salter . . ^ xvf ^X Vll 

M. J. Salter XI I L 

R. Sandon 1 1, 

J. Shields, D.Sc., Ph.D. ...XI. 

A. Shunk GeR. Chem. 

W. P. Skertchley . . , . Jj j 

B. Sonstadt. III., VIL, X„ XV. 
B. Howard Tripp,) HI.. VII., 

Charles T. Tyrer XI . 

L, J, de Wballey. B.Sc. .XVX. 
Joseph T. Wood ..XIV. 
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CanatiCan l^ettton. 


Chairman : W. R. Lang. 

Vin-Chairmen ‘-{^rarofd^Va^r Linde, 

Committee: 

G. W. Campbdl Arnott. Thoe. Hvus, 

J, H. Jinwmnn Kdfcur R. Kfinrlck. 

Huiro CftrlH8on. Thos. Mat^Karlane, 

F. II Cleruui . F. J. Seuife. 

}V. O, lytin. J. M.Suarrow. 

\V. Hod^Bon Ellis. : Tfio.s. L. milson. 

W. L. Goodwin. I 

linn. Secretary and Treasurer : 

Alfred JUirton, 42, Knod Street West, Toronto. 

Tho following Inki; olTlee in .Inly next :~70Ve-C/t^//Vw/a); : F. .T. 
Sniale. Comniilfee : J. AVut.son Jtuin, Thos. Itjivie.s, W. Lush 
Miller, Jus. I'. IMnnay, M. J. THylor, Harold Van der Linde. 


aibnjpool ^fftioiu 


Chairman : F. II. Tate. 

Viee-Chairman : C, Lon^uet IliifBiins. 

Committee : 

Percy llaif'ion. Max Muspratt. 

J. Campbell Hrown. Julius llas<'lien. 

TIastare Carry. ; Alf. Sn\etl»ani. 

O. C. Glaylon. H. H. St»>eks. 

das. T, Conroy. J. W. Towers. 

(i. Watson Gray. 

JIun. Treasurer: W. P. Tlionipson. 
lion. Loral Seert fitry : 

T. Lewis Hailey, Univt-rsity (k)lleire, Livcrp(Htl. 

The followin'.^ take olliee in July \\e\i:—('oinmiff(e: A. Ft)(.len, 

K. L. Peek. 


ftetora gtle » gftton. 

Chairman : W. L. JUnnoldson. 

Ficfl-CVwtrman: N. H, 3lartin, 

Committee : 

A. Allhusen. Mather. 

P. P, Bedson. John Paltinson. 

II. 8. Collins. W. W. Proctor. 

J. T. Dunn. Harry Smith. 

T. AV. lloKK. J.E.Ste^wl. 

H. Louis. C. K. Stuart. 

lion. Local Secretary and Treasurer .* 

F. C. Garrett, Durham ColloKe of Science, Neweaslle-on-Tyne. 

The followint? fakeolliee in July next: Chairman : J. T. Dunn. 
Vice-Chairman : W. L. Rennoldson. Committee : N. H. Martin 
A. Siniler. 


^orlk_^cction. 

Chairman: V. Coblentz. 

Vice-Chairman : Rns.sell W. Moore. 

Committee: 

L. Baekeland. W. T. SehielVelin. 

ii. Drobem;:, It. C. Hchiiyphaus. 

W. F. Puerst, (4 G. Stone. 

A. C. llnlloric. 31. Toch. 

H. J. laalerle. D. Woodman. 

E. G. Lore. f. a. Zinsser. 

CUITord Kicliardson. 

lion. Treasurer : R. C. Woodcoek. 
lion. Local Secretary ; 

11. Sehweitr.er, 40, Stone Street, Now York, U.S.A. 

The f(iU')wjnK fake ofliec in .Inly nexl •. — Committee : Capt. IL C. 
Aspinwall, Prof. (’, P. Chandler, Di-. Wm. MeMnrIrie, SYm. II. 
NieholL, and T. J. Parker. 


ionlion ^ettfon* 


Chairman : AValter F. Reid. 
Vice-Chairman: A. Gordon Salamon. 


Committee : 

J. L<‘wkowitsch. 

A. Gordon Salamon. 
W. S. Squire. 

F, Napier Sutton, 

L. T. Tliorne. 

C, T. Tnrer, 

Frank ^Vilson. 


Julian L. Bnk<T. 

A. C. Chapman. 

K. Divers. 

M. O. Foi-ater. 

Oscar Guttmann. 

Otto Hehiier. 

JL IJemingiray. 

}V, Kellner. 

lion. Local Secretary : 

A. R. Limr, Tjalmratory, 7t, Great Tower Street, K.C. 
The followin>f take office in July nvxi : — Committee : 


liottingham ^ertion. 

Chairman : L. Arehhntf. 

Vice-Chairman : F. Stanley Kippinf/, 

Committee . 

S. F. HurPord. J. M. Patou. 

F. J. 11. t'aiulla. A. \j. Stern. 

R. M. Cuven. S, Trot man, 

H.H Mavlield. G. J. Ward. 

Lo.rley Meyyitt. J. WUll/e. 

J. O’Sullivan. 

lion. Treasurer : S. J. Pentecost. 

Uon. Local Secretary : 

J. T. IVood, t)2, Park Roail, Nottiuj^hara. 

The followinir take olllee in July next — Chairman: J. T. Wood, 
Vice-Chairman : S. P. Hurford. Committee: L. Arehhutt, F. Stan- 
ley Kippmjr. D. Liinder. lion. Secretary : S. R. Trotman. 


Chairman : T. L. Patterson. 
Vice-Chairman : D. J. Playfair. 
Committee ; 


J. N. 


C.)nnah. Bernard Dyer, R. J. Frisweil, J. T. Hewitt. Thos. Tyrer. 


iRanchestcr Section, 


Chairman: lean Lerinstein. 
Vice-Chairman: G. H. Bailey, 


Committee: 


H. Levinstein. 
W. J.Pope. 

II. Porter. 

'J’. Stenhoiwe, 
H. L. Terrj'. 


J. Allan. 

W. Brown. 

R. Clayton. 

J. Craven. 

JV. Ueys. ^ 

J. fluhner. 

Bon. Local Secretary: 

J. Carter Bell, The Cliff, Higher Broughton, Manchester. 

The following take office in July next:— CAairwon: J. Carter 
Boll. Committee: Q. J. Fowler, B. Hart, W. B, Kay, F. Scudder. 
Uon, Local Secretary : J. HUbner. 

The names in italics are those of members of Oommitteo who 


Jas. Hope. 

U. Ingle. 

D. S. Jerdan. 

W. G. Johnston. 
A. D. Ker. 

J. G. F. Lowson. 
J. McCulloch. 


Tr. Car rick Anderson. 

E. M. Hailey , 

H. Bumby. 

D. B. Dort. 

C- J, Ellis. 

Thos, Ewan. 

W. Frew. 

Jas. Hendrick. 

Uon. Secretary and Treasurer : 

Thomas Gray, c/o Gourlay and Deas, 180, Hope Street, Glasgow. 

The following take office in July next r — .* J. Arnold 

Fleming, G. H. Gemraell, J. Falconer King, J. S. Macarthur, M. A- 
Parker. 


I^orkehtrr jt^ection. 


C. S. Bedford. 

E. A. Brotherton. 
John W. Lobb. 

II. Grandaye, 

U. Ingle. 

A. J. Murphy. 


Chairman: Jus. E. Bedford. 
Vice-Chairman • T. Fairley. 
Committee 


S. G. Eawson. 

G. W. Shitter. 
A. SmitheUs, 

A. Turnbull. 

H. A. Watson. 

J. B. Wilkmatm. 


Hon. Local Secretary and Treasurer : 

U. II. Procter, The Yorkshire College, Leeds. 

Uon. Assistant Secretary : A. Turnbull. 

The following take office in July next t—F/cc-CAairwian: G. M'. 
Blatter. Committee: T. Fairley, W. M. Gardner, H, R. ProePr. 
F. W. Richardson, Geo. Ward, Thorp Whitaker. Uon. Local Seert • 
tary and Treasurer: A*Turnbaii. 

retire fi'om their respective offices at the end of the current session. 
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SECTIONAL COMMITTEES ; NOTICES. 


annual MKETING, WRADFOUI), 1903. 

AbKIOUKD I’UOOKAMMK. 

Wednesday f Jill 1 / \blh. 

lo.iiOa.m. General Meetinjr. Pn'sident’s A<ldros.s. Mu- 
nicipal Teclniical College. 

1.0 p. in. Luncheon, at Midland Hotel, by invitation of 

the Local Committee. 

3.0 p.ni. Garden Party at “ Ashdown,” Apperlcy Pridge, 

by kind invitation of W. Edward Aykrovd, 
Kst]., J.P. 

8.0 p.m. Keception at the Town Hall by his Worship 

the Mayor of Hradford (Aid. David \Va<le, 
J.P.) and Mrs. Wade. 

Th a rsday ./ u/y 16///. 

Whole Day Excursion : — 

(1) Tlie Works of Messrs. Win. Fison atnl Co., Burley- 

in-Wharfedalo (Spinning and Miiiufac luring). 
Luncheon at Burley. 

Afternoon visit to Farnlcy Uall, Otley, by kind invi- 
tation of F, 11. Fawkes, Fsij,, J.P,, to inspect Hall 
uiifl Collection of Paintings hy J. M. W. Turnt‘r, 
U.A. 

Morninj Excursions : — 

(2) The Works of Messrs. W. and ,1. Wliitehead, Ltd. 

(( 'oinbi ng and Spinning). Tlie Works of Messrs. 
I’riestley’s, litd. (Manufacturing). 

(3) Tlie Works of Messrs. Jas. Drummond and Sons, 

litd. tC.kimbing, Spinning, and Manufacturing). 

(4) Th<* Works of Mcssr-, John Smitli and Sons, Ltd. 

(Combing, Spinning, and Dyeing). T'he Works 
of Messrs. 11. IL Priestman and ( 'o. (Spinning anil 
Manufacturing). The Works of Messrs. A. 
Priestman und (’o. (Manufacturing and Finishing), 
(o) The Works of Me.ssrs. Sir Titus Salt, Bart., Sons, 
.and Co., Ltd, (Combing, Spinning, Manufacturing, 
and Dyeing). 

(6) Th<‘ City Conditioning House (Testing of Wool, Tops, 

Yarns, &c.). 

Wo/e — Luncheon will be provided : for Excur- 
sion 1 at Burley, and for all others at the Midland 
Ifotel, Bradford. 

Afternoon Excursions : — 

(7) The Works of Messrs. Geo. Hodgson, Ltd. (Loom 

Makers). 

(8) The Works of Messrs. W. H. North and Co., Ltd. 

(Colton Warp Dyeing, Sizing, and Mercerising). 

(9) The Works of Alessrs. Ed. Ripley and Sou, Ltd. 

(Piece Djeing and Finishing). 

(10) The Warehouse of Messrs. Law Russell and Co., 

Ltd. (Dress Goods). 

Ao/e. — This flxciir&ion is specially suitable for 
Ladles. 

The following has been arranged so that all 
Afternoon Parties may participate, with exception 
of Excursion 1 : — 

(11) The New City Fire Brigade Station, at 5 p.m. 

(Special turn-out of the Brigade.) 

7.30 p.m. Annual Dinner at the Midland Hotel. President’s 
Reception, 7 to 7.30. I^adies are especially 
invited to attend the Dinner. 

Friday f July nth. 

Pleasure Excursion to Ripoo, Studley Royal, and Harrogate. 
6 — 10 p.m. Ladies* Ereoing, Midland Hotel. 

10 p.m. Smoking Concert, Midland Hotel. 


A detailed programme, with request form for tickets, 
wa.H issueil with the Journal for May SO. 

In accordance with the provisions of Rule 18 of the 
Bye-laws, notice is hereby given that those Meiiibors whose 
names are printed in italics in the list of (’ouncil will 
retire from their respective olHces at the forthcoming 
Annual Meeting. 

Sir William Ramsay has been nominated to the cilice of 
President under Rule 8 ; Prof. 1\ Phillips Bedson, Mr. E . 
Carey, Mr. W. H. Nichols, and J’rof. H. R. Procter have 
been nominated Vice-Presidents under Rule 8; and Mr. 
Ivan Levinstein has been nominateil a Vice-President under 
Rule 11. 

'fhe Hon. ‘rreasiirer and lion. Foreign Set'retary have 
been nominated for n'-idection to tbeir respective otUees. 

Mr. B. F. R. Newlaiuls, Prof. W. J. Pope, F.R.S.. and 
Dr. W. S. Squire have been nominated nndiT Rule 18, and 
Mr. H. Hemingwiiy inuler Rule l'.», to till four vacancies 
among the Onlinan Members of Council. No Ballot will 
be require*!. 


NFW SECTION AT SYDNFV, NFAV 
SOUTH WALES. 

The (’oiincil has granted tlu‘ application of thirty members 
of the Society residing in New South Wales to be allowed 
to form a .section, to he called the Sydnt'y Section of tho 
Society. 

ST. LOUIS FXHIBI ITON, Hm)|. 

The invitation to British maiiiif'actiirers to participate in 
thd St. Loui.s I'ixhibition next year, which has been i-sued 
hy the JLiyal Ckuiirnission, with the endorsement of the 
Prince of Wales as President, may perhaps he regarded hy 
some as an app<*al to the patriotism nither than to the 
bnsinesv instincts of British rnaniil'a .‘turers, but it ia to he 
hoped that on the higher ground indicated it will not be 
ignored. 

It wouhi he most regrettable if other nations made a 
lietter di.splay than this country, f(;r, us has been pointed out 
hy His Royal Highness, conclusions ri'Specting the relative 
indu.strial importance of various nations will certainly ho 
drawn from the respi'ctive exhibits, jind thus, iudire/Uly, if 
not directly, the iminufaetiiiing interests of this country 
will siiflTer unless they are adequately represented at 
St. Louis. 

The Commission is seeking to encourage the adoption of 
the principle of collective exhibits, and isoflering important 
advantages to those who co-operate on this liisis. The 
chemical industries lend themselves readily to such a 
niethoil of representative illustration, and it is satisfacUiry to 
learn that already many important firms have signified their 
willingness to become exhibitors under those conditions. 

In order that adequate space may be securi'd, it is 
neei's.sary that the Commission should at once receive full 
information as to the extent to which chemical manufac- 
turers are prepared to support the action now being taken, 
and those who have not responded to the appeal sliould do 
so without loss of time. Full perlicular* can he obtained 
from the Secretary of the Liberal Arts ('ommittee at the 
office ot the Royal Commission for the St. Louis Exhibition, 
1901, 47, Victoria Street, S.W. 


COMMUNICATIONS. 

Autbore of communications read before the Society, or 
any of its Local Sections, are reque.sted to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
j abstracted for the Journal, in which esse no reprints can 
I be famished to the author. 

I 
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STATEMENT OF REVENUE AND EXPENDITURE FOR THE YEAR 1902. 
(Made up to the I6th May 1903.) 


REVENUE. 

Annual Subscriptions for 11)0*2 *.— £ s. d, 

I subscription received in loOn I B 0 

142 subscriptions received in liK)l 177 2 0 

S.’iOl subscriptions received in VMVl 4,120 5 0 

48 subscriptions received n\ 1001 0() 0 0 

(Sundry balances and excess payments) 4 12 10 

3.492 

Entmnce Fees (32(5 at 1/. Is.) 342 6 0 

Life Composition Foes (4 at 21)/.) ■'<0 0 0 

“Collective Index ’’ Sul>scri|)tioiis 

Investments: - 

Interest or: Metropolitan 3 per cent. 

Consolidated Stock 120 0 10 

Interest on (Jas LiKbt and Coke Com- 
pany's 3 per cent. (>)iisol. I)(^b. Stock. Id IS S 
Interest or: Nortli llritish Hallway 3 per 

cent. (\)nsolidated Lien Stock 30 12 0 

Interest on Midland Uailwtty‘2li pi‘rc(mt.. 

Perpi'tual Preference St oek 17 d ‘2 

Interest on ( treat Masterii Railway 4 per 
cent Irreileemable (Jnaranteed Stock 21 12 1 
Interest on New Zealand 3 per cent. 19 Hi 

Stock 23 3 9 

Interest on New South W ales 3 per cent. 

1935 Stock 1113 (; 

Interest »>n South Kastern Railway 4i 

per cent. Preference Stock 2S 9 S 

Interest on Soutliwaik ami Vauxlmll 
Mhiler Coiniauiy 3 per cent. l>ei>en- 

lure Stock 28 3 9 

Interest on NottinKbain .loint Slock 
Station 3 per cent. Dctientnre Stock.. 5 12 11 
Interest on (Ireat Western Railway 
ft per cent. (Juuranlood Preference 

Stock 1^ 1 11 

Interest on Croat Northern Railway 

3 p<!r cent, Deiicnturo Stock 22 11 d 

. Intercut on Deposit Account at Rank. . 20 17 1 

Journal 

Sales 


£ d. 


4,3(S9 4 10 


11 0 0 


377 

5.32 


3 19 
8 7 


£5.289 17 3 4 


EXPENDITURE. 


Journal Expenses :— 

Publishing 1 

Editorial;-* £ «. d. 

Editor’s Salary 090 0 0 

Editor’s Expenses ftS 12 10 

Abstractors 073 19 9 

Indexinii? Journal 154 14 9 

Patent Lists 19 8 t» 

Sub- Kditor’s salary 159 9 0 

Foreif^tj Journals 11 H 0 

Sundry Journals 9 8 d 

Insurance of Stork 

Patents a»id Si)ecill(*atioiis • 

French 20 

United States of America. 39 4 8 


». d. £ 8. J. 


Annual MeetiuK Rxi)enses. 


Printing Sundries 

Stationery 

Library ( Rinding Rooks) 

Ulerieal Assistance 

Honorarium to Treasurer’s Assistaui 

('itrico Expenses 

Soli<utor’s Charges 

Auditors’ Fee 

Sundries 

Rank Charges 

Treasurer's Petty Cash, Postage ami writing 
up Suhseriptions 


Decennial Iml(‘X (lS9d— 

Investment : — 

(Jreat Western Railway 5 lM>r M'ut. Ih’o- 

f<*renee Stock ((»9()/.) 

Raliince of Revenue ovo* Expenditure 


1,677 

n 

10 




7 


6 




50 

s 





— 

__ - 

— ; 

1,09.5 

3 10 

:’r.l 

4 

5 




167 

17 11 




— 

— 

— 

532 

2 

4 

:590 

0 

0 




100 

0 

0 





— 

— 

400 

0 

0 

44 

7 

6 




4< 

r, 

6 




6 

r» 

6 




14 10 

0 




.52 

10 

0 




— 

— 


165 

18 

5 




142 19 

r> 

7 

7 

0 




10 

10 

0 




It 

,5 

1 




6 

11 

2 




— 

— 

-- 

38 13 


2.5 

1 





73 15 

5 




— 

— 

98 16 

7 

9) 



loo 

0 

0 




■2.58 

0 

1) 

976 

12 

0 







458 

3 

6 


£5,289 17 3 


lisft of iRtmberd (CRctrli 

23rd JUNE 1903. 

Aniott, John S., Fubrica Nacional, Trubia, Oviedo, Asturias, 
Spain, ('beinist and Metallurgist. 

Brewer, Leonard A., Prior Well Brewery, Worksop, Notts, 
Brewer and Chemist. 

Bryant, V. Seymour, The Bank, Caniborue, Cornwall, 
Analytical Chemist. 

Donald, J. T., 1 12, St. Frantjois Xavier Street, Montreal, 
(’anada. Analytical and Consulting (’hemist. 

Dubuque, Edwin D., 310, Realty Building, Elmira, N.V., , 
U.S.A., ChemiNt. 

Fraucksen, Dr. Aug., Bridesburg, Philadelphia, Pa.,U.S.A., 
Chemist. 

Free, R. E., The Elms, Mistley, Essex, Maltster. 

Gray, Wm. S , 76, William Street, New York City, U.S.A., 1 
Chemical Merchant. 


Mommers, Jtichard, c/o Illinois Sugar Refining Co., Pekin, 
111., U.S.A., Chemical Engineer. 

Ohlenselilager, J. (1., jun,, 2. Foxvkos Buddings, Great 
Tow'er Street, London, E.C., Chemical Mercliant. 

Reading, Richard W., Knights’ Deep, Ltd., P.O. Box 143, 
Gennistoii, Transvaal, South Africa, Assayer and 
Mechanical Engineer. 

Richardson, E. J., Chemical Works, Ringsend Docks, 
Dublin, Ireland, Chemical Manure Manufacturer. 

Rcelofsen, Dr. J. A., e/o Coal Distillation Co., Middles- 
brough, Yorks, Works Manager. 

Ranting, 1). A., CO, Market Street, Melbourne, Vic , 
Australia, Assayer. 

Shenk, F. D., 133, Monroe Avenue, Detroit, Mich., U.S.A , 

(’heraivSt. 


Cftangtst of aniircdai. 


Hazen, Chas. R., Collingwood, Ohio, U.S.A., Cnicmist. 
Helps. D. IL, c/o Reading Gas Co., King’s Road Works, 
Reading, Engineer and Manager. 

Hotfmaun, W, F., 23, Division Place, Newark, N.J.. U.S.A., 
Chemical Merchant. 

Leerburger, Heury^, Beckman Street, New Y’ork City, 
U.S.A., Essential Oil Merchant. 

McKenny, Charles, Bayview House, Drogheda, Ireland, 
Chemical Engineer and Manure Manufacturer. 
McMullan, Charles, 20, Corn Market, Belfast, Ireland, 
Chemist. 


When notifying new addresses, members are requested t'> 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to 1"-" 
avoided as tending to create confusion. When seudii)^' 
subscriptions, the u.se of the form attached to the application 
helps in the verification of addresses, on which the sale 
! delivery of the Journal depends. 


j Auty, A. M. {not Anty, A. M., as in list); address 
‘ before. 
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a i. d. £ «. d. 

To Caali on Deposit (1st January 1002) .... 5(M> 0 o 

Balauoo at Bank (1st January 10u2). ... 317 ♦; s 


817 0 8 

Les» Cash dm* to .SocnHary 0 0 1 

Annual Subscriptions : — 817 (5 7 

3 for the ytjar 11K)0 3 1.'^ 0 

r>t for t lie year ion l <57 10 o 

3,301 for the year 1002 4.120 r, 0 

318 for the year 11H<3 307 10 0 

3 for the year 1904 315 0 

(Sundry balances and excess 
payments) t 12 in 


3,079 


Entrance Fees (32<5 at 1/. l.«.) 

Life Composition Fees ( t at 20f.) 

^‘Collective Index” Subscriptions 

Int<'rcst from lnvestin»‘nt8 : - 


Metropolitan 3 percent. £ g. d. 

Consolidated Stock (1,47*5 0 2) 

Gas LiKht and Ci>ke Com- 
pany's 3 jK^r o<mt. Con- 
solidated Debenture 

Stock (000 0 0) 

North British Railway 3 
nerecmt. ('onsolidated 

Lu'ii Stock (l.OSt 13 4) 

Midland Railway 2^ p(“r 
cent. Perpetual J‘ro- 

ference Stock (730 0 0) 

Great Eastern Railway 4 
per cent. I rredeeinaldo 

GuaninttM'*! Stock (0,54 0 0) 

New Zealand 3 percent. 

194:>St(K*k (1,000 0 (]) 

Now South Wales 3 per 

cent. 1935 Stock (485 4 8) 

.South Kasterii Railway 
fXT cent. Preference 

Stock {073 0 0) 

■Southwark and Vatixhall 
WaterC(»mi)any’s3 p<'r 


Ci'iit, IJebcnlttre Stock (' 000 0 0) 

Nottiruitham Joint Stock 
Slulioti .3 por cent. 

Stock (200 0 0) 

<lrcat Western Rjiilway 
.T per cent, (luaraiitced 

Preference Stock (<500 0 0) 

Great Northern RailNvay 
3 p<M- cent. Debenture 
St*>ck (Sf)0 0 0) 


4, <503 7 1 0 
3t2 <5 0 
so 0 0 
It 0 0 


] 2 «; 0 10 

1<5 IS H 

30 12 0 

17 d 2 

21 12 1 

28 3 {< 

13 13 <1 

28 9 8 

28 3 9 
5 12 11 

14 1 11 
2i 11 <5 


, (12.30!» 7 2) 

interest on Deposit .\ccount at Bank . . . 
Journal:— 

Advertisements 

Sales 


20 17 1 

377 3 10 

■18 0 0 
482 9 7 

— 530 9 7 


£ 0,7<54 13 10 


By Journal Expenses:— 

Publishing 1,471 1 9 

Insurance of Stoc:k 7 2 0 

Editorial:— L' .v. «/. 

Eilitor’s Salary OiKl o o 

Editor’s Expi'iises r>s lf5 4 

Abstractors <5(ti< It 10 

Indexing Journal lot 7 0 

Patent Lists 3i 4 9 

Foreign Journals 11 s <» 

Sumlry Journals 9 S <5 


Sub-Editor (Sevndurv) 150 0 0 

1,031) 19 5 

Patents and Spccillcn* 

lions: - 

l-iiite*! Sltift's of Aino- 

riiu 30 4 8 

Fr<“Ueh 2o 3 9 


£ «. d. 


Sectional Expensi's: - 

Canadian Se<‘tion 

Liverpiiol Sect ii<n 

Loinlon Srclion 

Newcaislh* Sei-lion 

Manchesltu* .Se.etton 

New York (I'.S.A.) Section 

Noltinahain Section 

Seoltisb SoetiiOi 

Yorkshim Section 

Annual MiM'tiiiK— Expenses in connec- 
tion with 

Secretary’s Salary (see also Sub-l'idilor) 
A.ssistant 

Printing Sundries 

Statmnery 

I.ibrary (Binding Books) 

(5h*rieal Assistance 

Honorarium to Hoimrary Tn-asurer’s 
Assistant (1901) 

Olllce Exp<*nses, Ac.:— 

ll<‘nt 

Fire Insur.-inee 

Cleaning, Attendam***, Ac 

(Jus ami El<*ctric Li^fht 

Sundry Rennisites, lli'pairs, Ac 

Solicitors’ charges 

Auditors’ Fee 

8uiidri<‘s 

Bunk Charges 

Treasurer’s Petty Cash and Postage .... 
Secretary’s Petty Cash and Postage 

National Physical Labondfry (First 

Donation) 

D(s*eiinial Index (1895 1901), paid on 

account 

Iiivcstno'iit : 

J’lindiase of <i<iU/, (Jreat AVe, stern 
R.ailway .5 per cent. ( Jurirantis'd 

Pi eferenc<' Stock 

Cash oil D<*posil (31st Doceuibor l‘.K)2) . . 
Bataiiee lit Bank (.'list D«‘eem bar 1902) . 
Cash in Secrctary’.s hands (31 Dec. 1902) 


5 

13 

S 

12 

n; 

9 

78 

19 

.3 

19 

1! 

9 

.Ml 

7 

8 

118 

19 

0 

IS 

19 

11 

13 

7 

10 

19 

7 

4 


;599 

0 

0 

199 

0 

0 

59 

3 

n 

52 

ii; 

9 

1 i 

15 

;i 

I 1 

1.) 

0 

52 

P) 

0 


95 

0 

9 

9 

5 

0 

18 

0 

() 

<1 

2 

5 

‘73 

11 

1) 

7 

7 

0 

19 

10 

9 

14 

5 

1 

<1 

11 

2 

2.5 

1 

2 

73 

15 

6 


3,168 12 I 


3154 4 5 
107 17 11 

400 0 0 


193 13 H 


142 19 5 


38 13 3 
98 10 7 


100 0 0 


268 0 0 


970 12 0 

250 0 0 
587 5 1 
17 17 5 

8.'j5 2 6 


£0.764 13 10 


Wo have comp.ared the aboye Slaterntmt with tlie Vouchoi*s, Counterfoils of the Receipts issued, and other records, and are of opinion it 
correctly exhibits the Ca.sli transactions of tho Society for the year 11K)2. The umouiits of the Afetiopolitan 3 per cent. Consolidated, 3 per 
cent. New Zealand, and 3 per cent. New South Wales Stocks have lieen confirmed by the (Jhiid Aceoinitunt to the liank of England. 
Certificates for the remaining investments have been inspected, and tho Bank Balances have licen certified to u.s hy the Bankers. 

23, St. Switliin’.s Lane, Loudon, E.C., (Signed) MIALL, WILKINS, RANDALL, & Co., 

22nd April 19U3. Chartereil Accountants. 
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Duckworth, Wm. H., l o Nf»rtheiidi n Hoad ; Moorfield, 
Sylvan Av<*nue, Sale, Cheshire. 

Folsom, H. A., I/o Brighton Street ; 254, Knight Street, 
Providence, R.I., IJ.S.A. 

Greeuway, T. J., I'o Adelaide ; Chillagoe, North Queenf- 
land. 
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Hilton, Kdgar G., l/o Kussia; 7, Doon Terrace, Midtoii 
Koad, Ayr, N.B. 

Ichioka, T., l/o NiHkikatamacbi ; 19, Maruyama Shinmachi, 
Kongo, Tokio, Japan. 

Levy, A. G., l/o Broadway ; c/o Bertram Blount, 76 & 78, 
Vork Street, WestrainHter, S.W. 

Loiuhh, T., l/o Minehead ; T), (Lsmoud Gardens, Bedford 
Park, W. 

Macallan, John, l/o (Jharlemont Terrace ; ii, Rutland Ter- 
race, Clontarf, Dublin. 

Marshall, Wra., l/o Balham ; Barkley, Teddington, Middx. 

North, E. Gordon N., l/<» Pena del Jlierro ; retain Journals. 

Ratcliffe, E. 1). ; Journals to Bromsgrove, Worcestershire 
{not StalTordshire). 

Sherman, G. W., l/(» Liverpool; Akron, Ohio, U.S.A. 
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CanalJiau ^fction. 


THE UETKKMlNA'nON OF 8HIMXKAGE IN KAW 
VVOOE AND WOOl.I.EN VAUNS. 

nv AM UKO TiN(;i.K, n.sc., lui.n., ano wii.i.ivm 
MOKKISIIN, n.A. 

Determinations of the shrinkage (/.e., the loss of weight 
by scouring) of w'ool must depend on one of two 
prineii)les; the wool may he wtished with sonn‘ such 
holntion as would be used in scouring, then rinsed, dried, 
and weighed, or it may be extracted by some solvent 
suitable for removing tatty matter, wa.shed with water to 
remove sand ami other insoluble impurities, then dried and 
weighed as in the previous ease. 

At first it might appear that the test re.sults W’ould he 
obtained by the first method, since the conditions under 
which the actual scouring will be performed are then most 
closely approached. It is, however, very diflicult to pro- 
perly scour raw wool, evun in small quantities, by hand, 
and still more ditheult to thoroughly rinse it. Before 
adopting one of the extraction methods for laboratory use 
it was nece.ssary to institute comparisons, in order to he 
sure that results obtained in this w ay would agree closely 
enough willi those obtained by any other. The object was 
to find a method which would he sufficiently accurate, 
fairly rapid, and which would re»iuire the minimnrn of care 
and attention during the operation. It may be pointed out 
that an agreement within 2 per cent, between two dettr- 
minations in such an operation as this may be considered 
as extremely fair. 

Ej'perimentai.'- In every determination, no matter by 
what method, the last steps consist in washing the wool 
with w-ater, drying at about 10.V^ and weighing it. Since 
this drying causes a permanent loss of weight in wool, and 
since the first weighing is made upon an air- dried sample, 
it is obviously necessary to introduce a correction by 
drying the wool at 103° before cleaning it, and adding the 
loss of weight so produced to the final weight of dry 
and clean wool. Thi« will be best undtrstood from the 
following example : — Weight of wool taken (air dry), 
100 grms. ; loss of weight after drying lor one hour at 
105°, 3 grms.; weight of wool after being so treated, 


OF CHEMICAL INDUBTRY. 


scoured, rinsed, and again dried, 70 grms. The irm 
shrinkage would be 27 per cent., not (as when uncorrected) 
30 per cent. 

Eirjit Series. — Determinations were made on two samph s 
of the same wool, in order to show that a scouriug method 
and an extraction method might be relied on to givr 
results sufficiently close to one another. 

By the scouring method the wool was washed twice witli 
water, then soaked, and constantly stirred for 30 minute- 
in a solution containing 5 per cent, of soap, and maintained 
at 65 ' to ()7°. It was next w'ashed repeatedly in boiling 
water, dried at 105°, and weighed. Shrinkage = 25 per 
cent. 

For the extraction method the wool was placed in an 
ordinary extractor, and extracted with ether for 30 minutes. 
It was then washed twice with boiling water, dried, and 
weighed. Shrinkage = 28*5 per cent. 

The results thus obtained were sufficiently close to 
justify another series of experiments, in which several 
solvents might be compared together. 

Second Series.— h\ these experiments the wool used was 
of diifereut origin from that previously investigated. Its 
shrinkage was, however, nearly the same. 

Scouring w ith soap solution gave a shrinkage of 27*0 per 
cent. Scouring ivith a solution containing H per cent, of 
sodium carbonate, which was applied in exactly the sanu' 
way us the solution of soap, gave a shrinkage of 24*7 per 
cent. 

All extraction experiments witc carried out, except for 
the variations in tbi* solvent used, exactly as was the ether 
extraction in the first series. KthiU- gave a shrinkage of 
24*2 per cent. Alcohol, 27 * 9 percent, retroleum ether, 
27*2 per cent. 

Third Series.— It seemed most probable that the 
deviations noticed in the first two series of experiments 
were due more to the difficulty of fairly sampling raw wool 
than to any other cause. Check experiments were there- 
fore made on two samples of unscoured carpet-yarn. 
“ No. I ingrain ” is a fair grade of yarn, running very even 
in ([uality. “ No. 5 ingrain ” is a low grade yarn, uneven 
and coarse, much of the skriiikage of which is due to 
inorganic matter and to partial meiffianical disintegration 
of the yarn itself, while being scoured and subsequently 
handled. The “factory shrinkage” shows the^ loss in 
weight of the yarn after being scoured, dyed, dried, and 
passed on to the winding room, where it is Aveigbed a 
second time : — 


Shriiikairc. 

No. 1 Ii'Kiain. No. T) lnj<rain. 


I’er nt. j I’er Cent. 

Ether extraction j l f 9 

Petroleum elhor ('Xlrncli(jn J-‘P1 ! 16'U 

Factory sliriiikiiKc i-PO I 19 to 20 

(Conclusions . — The figures obtained by the diil’erent 
methods in the first and second series of experiments 
probably differ no more than w'ould those obtained by the 
same method on different .‘samples of the same wool. This 
deduction is supported by the close agreement of the 
results obtained by ether and petroleum ether respeciively 
in the third series, where the material offered no difficuli\ 
in sampling. 

It makes little difference what common organic solvent 
is emidoyed in an extraction method. Petroleum ether is 
probably the most useful, being easily obtained, cheap, aii<i 
readily volatile. 

An extraction method is more quickly and easily per- 
formed, and requires less care and attention than a scouring 
method. The advantages of the former can only be 
appreciated by those who have used both. An extraction 
method is hardly suitable to use as a check on factor} 
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practice when low grade yarns, containing much cows* hair, 
are to be tested. The results on No. 5 ingrain yarn 
sufficiently shows this. 

We wish to convey our thanks to Mr. F, B. Hayes, 
manager of the Toronto Carpet Manufacturing Co., for liis 
kindness in supplying the wool and carpet yarn on which 
these detenninations were made. 


^orksliirr ;S'rrtion. 


McetiiKj held at the MidUiud I/ofrl, liradfordy on 
Monday^ Mttrvh 


MU. ,I\MKs K. ni'DroKIl IN TIIK OIIAIR. 


aonlion Section. 


Meeting held at Burlington House, on Monday, 
May 25 ‘t/i, 1903. 


MR. W'ATTKR V. URJI) IN TIIK CHAIR. 


THE .\CTION OF IIYFOCHLOIUTE SOLUTIONS ! 

ox -Min'AI.S. j 

nV IIKKHKRT r. 1 *E ARSON, AI.Sc, 

Heferring to the coiuinunicatioii by Dr. White, in the 
Journal of the KUh Feb. this year* on the “action of 
solutions of bleaching jiowder and of liy pochlorous acid on 
metals,” the following observations made by me may be of 
interest to the author and possibly to the readers of the 
Journal. 

Pieces of the metals mentioned below, about H cm. square i 
and 2 mm, thick, were placed 12 months ago in half-litre, | 
widenuoutlied, tightly-stopp^reil bottles, with JnO c.c. of \ 
an alkaline solution of sodium hypochlorite (containing 
tu per cent, available chloriru; and 57 per cent. Na.J ’O.j) to 
each piece. The bottles were kept lielow 10° C., *aLd the 
observation^ made were j 

/row.— 'rile action set in at once, and in a few days a j 
copious brown precipitate of ferric hydroxide was produced. ' 
Alter three weeks the solution became of a deep claret ! 
colour, probably dm* to the formation of ferrates. The 
colour thus developed gradually faded again until the j 

‘•olntion became eolouiN ss. 1 

Zinc. — Very slight action at first, but at the end of a i 
fortnight a decided deposition of /n( ). After six months, I 
Copious powdery deposition of the same substance. 1 

Lern/. — Formed piice-colonrcd lead peroxide at almost j 

the same rate as ferric hydroxide was produced, 

Copper and Zinc Alloy. — T\\e iipjier side of the piece j 
was thickly covered with a dull-greeii deposit at the 

end of 12 months, and the lower side next the glass ha«l I 

a slight scarlet coating, liaviiig the u[>pearanee- of pure 
cuprous oxide. | 

No trace of any of the metals was found in the solutions, j 
and each solution contained small quantities, varying from j 

<>•2 per cent, to ()-05 per cent, of chlorates. (Jas w'as • 

evolved in all cases, but was not examineil. i 

I have, unfortunately, no opportunity' of making a thorough 
investigation into the subject, hut 1 think the ditference 
between the action of a solution of calcium hypochlorite 
and an alkaline solution of sodium hypochlorite is sufficiently 
striking to be of interest to those working on the subject. 

The observation of Drs. Dobbin and White, in the same 
journal, that bleaching liquor can form nascent oxygen with 
ferric hydroxide, is highly interesting, and provides a possible 
explamitiou of the uneven dyeing obtaining in the case of 
certain cotton goods w hich have been bleached. The cause 
would appear to be the local formation of oxycelluloso by 
the na.scent oxygen formed by the action of the “ cbemic 
on iron stains produced in the boiling and not thoroughly 
removed before “ chemicing.'* 


MFniODS OF STANDAKDISING 
I*KKM.\N(;ANATF of FOTASH. and TIIF USK 
OF THIS SlIH.srAN(T<: IN THK VOLIJAIETUIC 
KSTTMATTON OF IKON. 

lU W. M. (iVKONKR, ! .(' S., U, NORTH, A.R.C.Se., 

AND A. W. NVVI.OU. 

Kesults which Ave obtained scam; time ago indicated that 
the graviinelric ami volumefrie metluxls of determining 
iron were not. in piafeet agrernH'ut, and we therefore 
decided to make a eritieal examination of the methods of 
standardising ami of imiiig pm nmngaimte of potash in 
volunudrie detmininatioas of iron in various suhslauees. 

\\ ith reganl to tin* standa^di^ation of the permanganatt*, 
Thiele and Deehert (/cits, aiigi w. Ohmm, 1901, 14, 12.33 — 
12 14) state that oxalic at'id is prel’erahh; to the various 
kinds of so-calbd pure iron lei-ommmded for the purpose, 
Kuht (Zeits.Hual. (Tiem., luoj, 41, (JKi— 008) states that 
manganese oxalate drird over strong sulphuric acid always 
contains two molecules of water, and, being non-hygroscopie, 
serves as a convenient salt for staiuianlising permanganate. 

Dupre, jun., and F. Mulle (/.its. angew. Chem., 1902. 
15, 12(4 — 1210) hav.‘ exjierinunted with various double* 
oxalates, and state that the most accurate lysiiUs are 
obtained witli l.ad oxalaf.', as suggested by Stolba, and 
Avitli soiliuiii oxalat.*, as suggested by Sorensen. 

These nndbods introdueo subslariees which, with tin* 
exc(‘ption of oxalic acid and sodium oxalate, are not readily 
available, and it was therefore decided to r.'erystallise flm 
permanganate of pota"!!, and from the pure and <lry salt 
mak«* uj) a stamlanl solnlion by exact Aveigbing. 

Tlic pure salt Avas finally obtain.'.l in tho folIoAving 
manner. A hot saturated solution was I’apidly tiltenul 
through recently ignit.Ml asbestos, the sail alloAved to 
(Tystallise, and tin* motlier-li(|Uor drain. d olT ; the crysluls 
Avere again dissolved in a small .juantity of lioiling distille.l 
Avater and then r<‘eryst;illised, tin; mother Ji.juor being again 
rejected. In this way v.ry line nee.lle shupcd crytilals 
Av. re (ditain.'d, w bi. h were drie.l in a steum oven in the 
erystallisiirg dish used in the preparation. A deeinormul 
solution was then (>rejiared. In all the ex|>eriments, boiled 
distilled Avater Aia.s used, and the m.'asurenieiits made Avith 
vess.ls accurately calibrated at (b Decinormal solu- 
tions of amiiumiuin o.vulafe, granular ferrous ammonium 
sulphate, and oxalic acid were made from the materials pol.l 
as “ pure ” without any attempt being made to further 
purify them, and the results in J’ahle f. show that these 
tiub.slanees may each he satisfactorily usid, if nece.ssary, for 
the standardisation of p.rmanganate. Experiments were 
also road.* Avith one of the samph's of ammonium oxalate, 
after powdering the salt and drying in a desi.'cator, first 
over calcium chloride and then over sulphuric acid and 
pho.'.phorus pentoxide. 'J'he lesults sliow that tho salt 
gradually loses wat<*r of crystalli.sation, and it is therefore 
preferable to use the dry crystals without further treatment. 

These solutions were further t< etr-d at intervals during a 
period of one mouth to ascertain whether they retained their 
strength. We find that the pure permanganate of potash 
retains its strength both in the solid state and in solution, 
whereas after one Avoek the strength of the ammonium 
oxalate begins to slowly deteriorate, and the ferrous 
ammonium sulphate, even in a slightly acidified solution, 
shows a continual and regular deterioration amounting to 
about 3 per cent, in a fortnight. These results were 
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obtained by miking up fresh standard solutions of each 
substance from time to time, and then crossing the solutions 
against each other, as shown in Table II. 


Taulk I. 


(/i) Permanganate and Fet'rous Ammonium* Sulphate, 
both prepared March Srd. 


Diite of I]xp*Tiiuent. 


rem*ntag(* of 

FcS()4An),S()4t5il)|0 in Sample. 


Permanganate against Ammonium Oxalate. 

N/10 oxalate used, 2.') c.c. ; 1:4 dil. II.^.SO,, 10 c.C. ; 
teinj)., GO’ C. 


I’ercenOiRe (if 

N,lo IVrnmmruMute. , Arnmoiiiuni Oxalate 

i -» Aq. 


Sampl(3 J. I {‘tvll’;! 

iSamplell. j 

S:»inpi(3 m. I 

Sample 11 1. (traris | i 

))urCMt crystals only ). / 

Sainjih* IV. 

Siiniiilc V. 


( ‘ .'ro2 

\ -jt-VdCi 

\ 2r)-o(} 


loir 12 
lOirri 
lO'r'Jt 
100- Hi 
1 .)(» 04 
loooii 
I0ir2'< 
!00'12 
l(Mr2i) 
liiiroi. 
toiros 
lop-2t 
100-21 


Vi rmanganatc against Oxalic Acid. 

N/IO oxalic acid, 25 c.c. ; H._.S( h, 10 c.c. ; temp., G0° C. 


N/10 Pcnmui^anate. ! 


IN-rccntatrc of 

I 20.0. 


Suinple I. 
Suin/llo II. 


'( 2.V(0 

3 L’.VOl 


loir I'i 
loir n; 
loo 04 
100-10 


Permanganate against Ferrous Ammonium Sulphate. 

N/10 ferrous aninioniuin sulplnite, 25 c.c. ; II..S()„ 10 c.c. 


! N 10 

j I’cniiamcaiiate 
1 used. 


IN-rccnIage 

of 

Ferrous Salt. 


I. Jlcttlo ncvly opened 

II. Oj omd '2 inoulhs previously.. 


f 25-01 
( -25 -Of, 
S 21-07 
> 24';>!1 


loiroi 

HW>-21 

S»srso 

iMcpe, 


1003. 

March .3rd 

March Gth 

March lOth 
March 17th 
March 3'Jth 


nto-8s 
ll)irP6 
\ Ptr to 

(Will 
PS 41 

to; -80 

!0-32 


Experiments with Powdered and Desiccated 
Ammonium Oxalate. 


I'crniangauntc 

used. 


( ixuliitc used, Dricil. 


Percentage of 
{MI,),CaU,.Ha(). 


No. 2 Siunjilc 3 {sec Tahh* I.) 14 days f 100-84 
over Cal’la. (IDO-sO 

Suniple 3 (.vre Taole I.) over \ 102'2S 

for two days. ( 102'-2S 


' Kxperimenta were tlien made with iron aliira, using 
I various methods of reducing the iron to the ferrous 
I condition before titration with pcrmangaiiiite. 

The method of reducing with ziitc aud sulphuric acid 
! w^as ultimately found to be most suitable and reliiible, 
i though considerable dilbculty was at first experienced 
i ill obtaining concordant results. The errors were finally 
I found to be due to the use oi ordinary granulated ziuc, 
and varied within very considerable limits, as show-n by 
I the annexed results, according to the amount of -zinc 
( used. Further, different specimens of zinc varied cou- 
I siderably in composition, results obtained in blank tests 
I being freipieutly very discordant. By using pure zinc, 
I results were obtained which were in perfect agreement, 

1 and these, although high, are also iu agreement with 
gravimetric estimations. The pure zinc should be prefer- 
I ably granulated. The high results are probably accounted 
i for by the presence of basic coinpouucl», as no attempt was 
' made to ensure the absence of basic ferric sulphate in the 
' iron alum used. 

I Table III. 

j Estimations of Iron in Iron Alum : Effect of Purity of 
' the Zinc. 


Iron Alum. 


10 c.c diluted (1:1) IFSO, 
used for Soluiioiiof Zinc 
in each ease. 


Percentage of 
FeaS()i)3K,SO,21II,(). 


Table II. 

Stability of ^V/IO Permanganate, A^/10 Ammonium 
Oxalate, and xV 10 Ferrous Ammonium Sulphate. 

(o) Permanganate and Oxalate. 


Date of . 
Experiment. 


PcmmiuraiiHte f>xnlat»! 


]*(*rccnta«c of 
iu .Sample. 


Sauiplo I. 


! Oidiuary /.iiic (0 grms.) 


Pure ziuc (2 gnus.) 


I 


Sample II. j riire zinc (0 gnus.) 


Dlauk 


0 gnus, ordinary zinc 
I) grins, puro zinc 


y iiH'oo 
( 120-80 
( ior.5ij 
) KO Pd 
) 104-72 
llOl-ll 
1 10.5- ‘24 
( 10.5 -.-p; 
( :j-08 

I 3 00 
o-u; 


Gniviinetric Xo. 1 = 105-08 per cent. 


1003. 


Marcli 3nl ; 

Nu. I 

i No. 1 

100 •115 

March 10th ; 

No.' 2 

„ 

I00-:c2 

J, 

M 

100-20 

March 17 th 

No. 3 

No. 2 

100-00 


„ 

No. 1 

»0’32 


N<i. 1 

No. 2 

100 00 

Marciiaofh ! 

No. 2 


100-08 

No. 4 ! 

No. I 

08-tW 


! 

No. 3 

100-04 


No. 1 permanganate and No. 1 oxalate, prepared March 8rd ; No. 2 

i iermanganate, March lOth ; No. 3 pi^rmamraimte and No. 2 oxalate, 
llarch 17th ; No. 4 permanganate and No 3 oxalate, March 30th. 


Finally, the volumetric process xvas applied to the 
estimation of iron iu iron wire, the latter being “ flower 
wire,” generally accepted as 99*6 per cent. iron. Many 
of these estimations xvere made before the above mentioned 
method of obtaining standard pcnuangamite of potash had 
been arrived at, and consequently the percentages of iron 
given in some of the results iu 'fable IV. are low in 
comparison with the results which were later obtained for 
the .same wire. 

The method usually recommended for standardi'^ing 
permanganate was found to give very variable results, as 
shown in the annexed table. 
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Table IV. 

Estimations of Iron in Flower Iron 
(«) Carbon not removed from Solution. 

of Iron u>e»l. Perc(.*nt;i;:f of Fo. 

U 1 m . 

iruiMi jK-jf) 

(»‘105»5 

o’llsu 10r7<i 

OKK’.I HU’il 

(h) (\irbon removed htf Filtration. 


WVijf'.it of Iron. IVofontaire of Iron. 

<;rm. 

ti 7(511 lis-:u 

(r77»io 

tc71':» iK'.’lo 

It wjis uliiiiialo'y found that those discropiUicies were dun 
to the siimll amount of oraphilic carbon rcniaiuing when 
the iron was dissolved in diluie acid. For this method of 
standardising ]>erman^anate it is therefore advisable to 
<lissolve, say, (I’To grin, of the fine wire in dilute 

4ieli, Using a flask the neck of which is covered with a 
watch glass or provided with an ordinary Iliinsen valve, 
then cool (|uiel\ly and make up to 2o() c.c. with recently 
boiled distilled water. Tho solution is then rapidly filtered 
through a dry folded filter and di y funnel direct into u 
burette, and ot) c.( . run off into a flask and at once titrated. 

'File amount of ferric iron thus formed is ipiite inappre- 
ciable, and results are obtained which agree excellently with 
one another, as shown in Table 

The results oh(iiine<l with iron wire show that this method 
cannot be considered as a very accurate one for the 
standardisation of perinanganate even after tin* removal of 
the graphitic carbon, and tliis is probably to be accounted 
for by the presenct‘, in small (piautitics, iT other impurities 
in the iron. We are eontinuing the investigation of this 
question. 

Tho conclusions arrived at from the foregoing experi- 
ments are — 

1. 'Fh it an accurate permanganate solution may readily 
be obtained from the pure salt prepared as already 
described. 

2. That, if necessary* to sfandurdise it, either pure 
ammonium oxalate, oxalic acid, or granular ferrous 
ammonium sulphate may be used with extreimdy accurate 
results. 

[ In “Scb'f’t Methods ot ('hcmiiral Analysis,” latest edition, 
Cr(M)kcs states : ” Tfic (itr.ilion of tho periu iMvcaualt? solution can 
only be ruoperly ui.ade hv moans of metallic iron, ami when the 
hit t- r niftal, ill a sui!i(ji(‘iitly pun* state for this purposu, is not at 
hand, oxalic acid sliould he usod. Thi' us * of iron amuionio-sul- 
jjliato- for ohtainiMK tin* stamlard sliould ho lejeeteiJ. Unless tho 
precise eoniposilioii of this salt is reptairedly iiseertaiiied, it is not 
to Ijc relied upon, and iliis lesliic,; is u loss of time.”] 
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Animoniuin oxalate crystals should be used in the 
ordinary state, as when finely powdered and desiccated 
they are liable to lose watei of crystallisation. If pure 
ferrous ammonium sulphate istlissolved in very dilute atMd, 
the solution is permanent for perhaps 24 hours, and this 
forms a very rapid and rtdiablo method of standardising 
permanganate. 

111 the estimation of iron in a commercial sample of 
metallic iron, it may he pixTerahle to standardise the per- 
manganate with iron wire, but tin' melbod is only reliable 
when tho graphitic carbon present is removed by filtration 
previous to titration. 

4. In the reduction of ferric salts t>y mean.s of zinc, it is 
very imjiortant t uit pure zine should he employed, the use 
of ordinary zinc introducing largi* error-*. 

5. It is essential to remove the graphitic carbon before 
titrating a solution of iron with [lermauganate. 

Discission. 

Mr. ltioii\ui)o>N referred to the diflfeulty in getting 
pure permanganate, and said thnl errors of 2 or 3 per cent, 
might b** traced to this if oiu* assumed the ordinary per- 
manganate to be June. Kerrous ammonium sulphate gave 
the best results as a standard. 

Mr. K\ I III. ICY agreed that b'rrous arnmoninm auljihnte, 
if weiglied out just as reiiuy.t'd, gave aecurute resultM, but 
if the soluti*'!! were kept for any b Miith of lime the results 
were not reliable. In reiliieing ftrricr solutions to ferrous 
by means of scalium sulphite it was best to work in nearly 
neutral solutions, as anything ovei‘ a slight excess of acid 
interfered with the reaction. 

Mr. IIicu vitDsoN asked if juire oxalic acid had been 
tried for standardising 

In reply .Mr. (iaupnicu «lated that jture oxalic aci<i had 
been found very salisfaetory. Discrejiancics lx tween volu- 
metric and gnivimetric (‘Stimiition.s of iron had led to this 
investigation. 

Mr. Noirni said that pure granular fi'rrous ammonium 
snljihate gave accurate results when dissolve*! in boibal 
distilled water slightly acidified with sulphuric acid. Oxalic 
jicid gave perfectly simrp end reindions if tlx* titration was 
Carrie*! out at a temjieraturc *>f bt)^ C. 'J'he ferrous am- 
monium sul|dnite s*)lntion should he freshly made, results 
being unreliable after the lajise of 12 to 24 hours. 
Onlinary crystallised jiermiinganate, as stated by Mr. 
Jtichardsou, gav*; errors amounting to about 2 percent., but 
there was no dilliculty in obtaining the permanganate in a 
pure state by reerysfallisatioii as (lesc.ribed, and this formed, 
by weighing, tho most reliable luetho*! of obtaining a 
stamlard permanganate. 

Mr. Faiulicy said that ferrous ainm*mliim sulphat*t wa» 
readily pre|)are(! pure by adtling to fernms sulphate solution 
the projier auxmnt of ammonium ‘‘uljihate sjlution and 
jirecipitaling the double salt as a crystallino jiowder by the 
addition of alcohol. In presi iico of manganous salts the 
reaction between oxalic acid and jiermanganate took place 
more *juickly in j»rop*)rti;)U to tlx* amount of manganous 
salt present. 
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I.-PLANT. APPARATUS AUD MACHINERY. 

PLN(iLI8H PaTKNTS. 

Heating Ah' or Lif/uids to a Constant Timperaltire ; Apya- 

ratus for . V. Kit/, Abhazia, Austria. Eng. Put. 

10,724, :Ma.v 0, 1902. 

‘‘ A coi.i IVIN of metallic liquid ” (mercury) is arranged in the 
interior of a receptacle licateT by eleetric coils, so that tbi- 
liquid itself, or a movable contact floated by the liquid, 
shoi t-circtiits or cuts out the coils when the desired tein- 
])eruture Is attained, and again establishes the circuit through 
the coils when the temperature falls below the desired limit. 

—n. A. 

Cooling^ Distilling, Heating., Kvaporaiing, and ('ondensing 
Apparatus. L. voti Alay, 1 ngaiiseh Ostro, Austria. 
Eng. Pat. 11,217, May 15, 1902. 

A ROTARY hoat-exelmnging device, made up of a number 
of separate vertical boop shaped heat i tig or cooling pipes, 
arranged in sets of one or more, is ii'.ountcd on a hollovv 
shaft. I'laeli sejiarate pipe is connected at one end to a 
conimoti inlet [»Hssag(‘ for tlie heating or cooling luedium, 
and at its other end to a c<uiiinon dischaige jmssage for the 
condensed or heated liquid.*? or gases. 'I hc common iulct 
and discharge passage.^ are connected with <‘orrespouding 
passages formed in tlie hollow .'-haft. Modifications in 
detail are also claimed. — U. A. 

Crushing lee; Machines for , or for Ci ashing Soda 

or other (Crystals or t/ic 'lihe. K. Bridge, Castleton, Lan- 
cashire. Eng. Bat. 1 l,07:i, June 21, 1902. 

The machine has two sets of rollers or crushers, provideil 
with proj<*etiDg spikes or pegs, which may he arrarged 
spirally or in other suitable lormation. The rollers jne 
driven by suitable gearing, and the lower .«et of rollers is 
adjustable,— R. A. 

Separation of Solid Matter from Diqvids^ or J.iqaid.s' 
fion\ each other. L. C. ILeie, T.oLdon. Ei'g. Bat. 
18,830, Aug. 27, 1902. 

In extractin^or separating matter from liquids ly means of 
a liquid-extracting agent, as and by the appuratu-s described 
in Eng. Pat. 29,387 of 1897 (this Journal, 1899, 22), the 
liquid to be treated, is heated by mixing it with vapours of 
the extracting liquid, before the former liquid undergoes the 
usual operations. In the apparatus employed, the vapours 
are mixed with the liquid to be treated, in a vessel provided 
with an agitator, with inlets for the liquid and vapours near 
the bottom, with an escape pipe for the uiicondenscil vapours 
near the tojv, and with an overflow pipe connected to the 
extraction chamber. The connections are arranged so that 
the column of the mixture within the over flow pipe balances 
the column of liquid within the extraction chamber.— R. A. 

Extracting Apparatiti. E. Heimann, Brunswick, Germany. 
Eng. Pat. 24,447, Nov. 7, 1902. 

See Fr. Pat. 324,202 of 1902 ; this Journal, 1903^ 61^8.^ 


UNn'ED States Patents. 

Evaporating Apparatus. II. Howard, Brookline, Muss. 
U.S. Bat. 728,395, May 19, 1916L 

A LONOiTUDiNALLY-movable endless conveyor is mounted 
above and adjacent to the bottom of the evaporating pan, 
and is provided with a series of pivoted scrapers, which, 
when on the low(*r run of the conveyor, sweep over the 
bottom of the pan. Means are provided for swinging the 
scrapers into working position as they pass from the 
upper to th(i lower run, a guard registering w itb the end 
wall of the pan serving to limit the swinging movement of 
the scrapers, and to direct them into the pan. — K. A. 

Filter. G. Engel, Baltimore, Md. U.S. Bat. 729,1 17, 
May 26, 1903. 

A iTi-iKuiNcj chamber and a chamber for receiving tin? 
filtrate are forimd wdlhin a tank by means of a partition. 
A supjioit for a ciuiunellcd tilter-hag is fitted at one end 
into a socket in the partition, ami at the other end is 
.supported by a sw'inging hanger, which normally occupies 
an angular position, and is adapteil, under the influence of 
gravity, to press the tilter-hag support into its socket. 

— R. A. 

Still [Ether, tyc.], JL Huber, Brooklyn, N.Y., Assignor to 
M. (L W'ick, Youngstown, Ohio, and S. V. Huber, PiCs- 
burg. Ba. U.S. Bat. 729,179, May 26, 1903. 

The distillitig vessel for the ether or similar liquid is 
enclosed in an outer vessel containing a liquid, such :o 
glyecriu, of eomparalivedy liigh boiling point, the heat being 
transraitied from the outer vessel to the inniT vc.ssel ihrougli 
this liquid, aiid also through metallic conncclions between a 
metallic body iu the outer vessel and a similar body iu the 
inner or distilling vessel. In addition to suitable supply 
and discharge pipes, controlling valves, injector, i&c., the 
apparatus is provided with means for automatically main- 
taining the level of the ether or other liquid iu the inner 
vessel within certain predetermined limits. — R. 

French Patents. 

Explosions within Receptacles for Volatile Cumhuslihh 
Liquids or Gases [Petrol, Acetylene, ^'c.] ; Means for 

Preventing . E. Bouchaud-Praceitp Fr. Pat. 325,603, 

Oct. 25, 1902. 

The reservoir, pipe, cylinder, or other container or conduit 
for the combustible substance is filled wholly or at different 
points with balls, prisms, or the like, made of thin perforated 
metal or wire gauze, preferably of aluminium or other 
light metal. An explosion cannot be propagated through 
such a mass.— H. B. 

, Evaporating Liquids containing Crystal Usable Compounds; 

Apparatus for . E. von Seemen. Fr. Pat, 325,665, 

I Sept. 6, 1902. 

' See Eng. Put. 19,034 of 1902 ; this Journal, 1902, 1386. 

— L. F. G. 
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Vacuum ; Process^ and Means used therein, for the Pro- 
duction of — . F. Fantu. Fr. Pat. 326,090, Nov, 4, 
1902. 

$EK Eoe:. Pat. 13,687 of 1902 ; this Journal, 1902, 1523. 

-L. F. G. 

II.-FUEL. GAS. AND LIGHT. 

Benzene in Iiluminatin(j Gas; Determination of . 

L. M. Dennis and J. G. O’Neill. Will., pa^^e 7<'>3. 

Carbon Monoxide in Mine Gas; Determination cf . 

A. Fillunger. XXI II., page 762. 

Ex(iLian Patknt.s. 

Fuel; Artificial . II. P. Drown, Manhattan, N.Y. 

Kng. Pat. 5,'>66, March 10, 1903. 

Some carbonaceous material {e.g., ash or cinder) is mixed 
with the residue of an acet) lene gas generator, or its ecpii- 
valent. Ferrous sulphate (about J per cent.) may be added 
to the mixture. — T. F. H. 

Furnaces ; Impts. in . .1. MacNaull AVilson, New 

York. Eng. Pat. 1 1,050, June 20, 1902. 

A III, which may be preheated, is blown into the fuel, the 
currents of air being directed towards the centre of tiie 
i'urnnce. The nozzles supplying the air are made of lire* 
resisting material, and in two parts. — E. F. (i. 

Burners for Liquid Fail, W , J. O.sborn, Leyton. 

Eng. Pat. 15,857, July 16, 1902. * 

A .■'iitKAM of air is supidied to the interior of the flame, 
which i.s formed by allowing an ajinular jet of strain or 
eoinpresM-d air to imj)ingo on an anniilai’ stream of li(|uid 
fuel. This has for an object the securing of more complete 
combustion of the fuel — T. F, H. 

Gaseous Product adapted for Gse. in Fui nares and for 
other J*nrposes ; Improred Meiius applicable, in the 

Coiieersion of Steam into a . L. P. Ihirrows, 

Washington, D.C. ling. Pat. 3714, Feb. 17, 1903, 

Steam is allowed to expand in an expansion chamber, the 
condensed water is drawn off, the low-pressure steam is 
htated to a liigh tempeiature, injected int<^ a fire-box, and 
“burnt in conjunction wuli other fuel.” — II. P. 

(las Producers ; Apparatus for 'I'reatiug Gas and Air in 

connection with . W. .1. ( ros.^-ley and T. Itigby, 

Openshaw. Eng. Pat. 12,362, May 31, 19U2. 

Tjik spccirtcation lelates to a heat-interchanging apparatuF, 
coijsi.sting of two vertical concentric pipes, having the 
annular .•‘paee between them partly filled with water. The 
hot gases from the producer pass down the inner pipe, 
heating its walls, and thus imparting heat to the water 
surrounding it. The air supply for tlie producer is led 
round the upper part of the annular space, where it 
becomes heated and at the same lime saturated with the 
water vapour. Devices fyr facilitating the cleaning of the 
outer and inner pipes, and for washing the gas, are 
provided. — H. D. 

Gas ; Impfs. in and Apparatus for the Manufacture of 

Lighting and Heating . J. Y. Johnson, London. 

From Deutsche Contiuenhil Gasgesellschaft and J. Bueb, 
Dessau. Eng. Pat. 15,154, July 7, 19U2. 

Skk Fr. Pat. 323,712 ; this Journal, 1908, 487.—H. B. 

\^Acetyl€ne'\ Gas Generators ; Impts. in . W. L. Wise, 

London. From H. W. Webb, New York. Eng. Pat. 
6261, March 18, 1903. 

Within the lower part of a carbide receptacle is arranged a 
supplementary open receptacle, the sides of which fit the 
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sides of the main receptacle so closely a* to leave only a 
capillary space all round. At the bottom the capillary space 
is in commuuication with a valve- control led water supply. 
Thr‘ wattr reaches the carbide by rising in a capillary film 
between the two receptacles and overflowing upon the 
carbide. — 11. IL 

Lamps ; Impts. in Klectric Incandescence •. 0. D. Abel, 

i.endon. From Situnens and Ilulske A. fL, Berlin. Eng. 
Bat. 12,1.")6, May 2H, I9t)2. 

See I'V. Pat. 321,412 ; this Journal, lOOil, 206. — IL B. 

Filaments or the like for Flertrieal Incandt seeuee Lamps ; 

Manufacture of . ('. D. Abel, London. f rom 

Siemens and llalske A.-G., Berlin. Eng. Bat. 12,102, 
May 28, 1902. 

See Fr. But. 321,413 ; this tfournal, 1903, 206. — II. B. 

Photometers or Apparatus for Measuring the Intensity of 

Light ; Impts. in . W. Frisby. I'hig. Bat. 13,442, 

June 13, 1902. X X I IL, page 76 1 . 

Photometers: Impts. in . \V. B. Thom{>soii. I’Voin 

L. B. Marks. Eng. Bat. 14,688, July 1, 1902. XXIII., 
page 761. 

Unitep States Bvte.nts. 

Fuel Compound Kmulsiou. W. F. Browne, New York, 
As.signor to Fuel and Gas .Manufiicluring Go., West 
Virginia. U.S. I ’at. 72H,854, May 26, 1903. 

I’kat in a state of “ molecular division ” is made into ai\ 
emulsion with water, and forced into heated conduits for 
making fuel-gas. — I.,. 1'. G. 

Fuel Compound Emulsion. ^V. !•'. Browne, New York, 
Assignor to Fuel and Gas Manufacturing (M., West 
Virginia. I'.S. Bat. 728,855, May 26, 1903. 

Beat rcdiicc<l to a state of “ mohicular division ” is made 
into au eiii'ilhion with powilercd coal and water, the peat 
serving to keep the heavier matter in suspension.— L. f J. 

Furnace ; Double-hearth Heating . B. I'attersou, 

McKeesport, l*a.. Assignor to National Tube Go., I’itts- 
hurg, Ba. Bat. 729,092, May 26, 1903. 

Bil l Alts rising from the main licarih of the* furnace supiiort 
a secondary hearth. Air ami gas ildets are arrunged in 
such a manner that tlx* products of combustion will main- 
tain a substantially etiual temperature lor the two hearthn. 

__G. K. G. 

« 

Gas; Process of Enriching . F. \V. ( '. Schniewind, 

F\orett, Ma.ss., .Vssignor to tlx; Gnited Coke and Gas 
Co , Charleston. I '.S. I*at. 728,99 I , May 26, 1903. 

Tiies |)rocesK of eiiricliing gas, manufactured in •closed 
externally heated retorts, consists in sejiarating the richer 
and poorer gases generated; subj.'cting tar which contains 
benzene, !kc., to fractional dislillHtioii so as tp sciiarate the 
valuable illuminantR ; and, during the stage of the distil* 
lation at which the benzene is volatilised, forcing tlirough 
the still some of the richer gas generated in ilie retorti ; 
and finally mixing the remainder of the richer gas with the 
enriched gas from the still, — II. B. 

Gas-drying Apparatus. G. G, Smith, b'lorcnce, Italy. 

LJ.S. l*at. 729,514, May 26, 1903. 

'Skk Eng. Pat. 12,240 of 1900; tliis Journal, 1900, 1001. 

— IL B. 

F RENCII BaTE.XT.S. 

Peat; Apparatus for Powdering and Carbonising — — . 

A. Duclos. Fr. Pat. 325,554, Oct. 23, 1902. 

Peat is fed from a hopper on to a plate fixed on a revolving 
shaft, rouiKl which a perforated cylinder revolves in an 
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opposite di reel ion. The peat is projected by centrifugal 
force against the sides of the cylinder, all the moisture 
being forced out through the perforations, and drained 
otf. The peat then falls through a grinder consisting of 
two truncated cones with roughened surfaces, one wiibin 
the other, the inner tapering more than the outer, and 
rotating on the shaft carrying the above mentioned plate. 
The cones are connected to the two poles of a dynamo, and 
a current of electricity is sent across the space bt^tween 
them, thoroughly tlryinp and carbonising the peat. The 
lowest part of the grmdcr is electrically insulated, no 
current passing through it ; the peat, in falling through this 
part, becomes cooler, and is thus prevented from igniting 
spontaneously on issuing from the apparatus. 

The carbonised peat is mixed with a small quantity of 
•petroleum, and formed into briiiuettes. (See this Journal, 
1903, 411.)— L. F. G. 

'Cimhuatihle ; Method of Producinq and Burning a Hydro- 
genated A. G. Ingulls. Fr. Fat. 325,674, Sept. IG, 

J902. 

Air compresse<l to a little above atmospheric pressure is 
heated by pa8sir;g through a pi[)e lying in the furnace, 
and is used for spraying water of a certain temperature into 
the furnace through an opening. 'Ihe water thus injected 
in the spheroidal state is said to augment the heat given 
out by the furnace. — L. F. G. 

Briquettes I ^nallvrahle in Air ; Process for Making — 
with a Binding Materint solnhlc in Water. It. Hock. 
Fr. Fat. 325,708, Oct. 27. It) 02. 

IliiiqnErTKS raanufaetured with a binding material, such, as 
dextrin, molasses, resins, disintegr ate in the air. To avoid 
this, the briquet t<‘s are heated to such a temperature (if 
necessary, in absence of air) that the binding material is 
completely or partially charred, and thus rendered insohrhle. 

— L. F. G. 

Furnaces ; Impts. in Beqenerativc . I'. Siemens. 

Fr. Fat. 32.'), 622, Oct. 25, 1902. 

iSjsK Kng, Fat. 770 of 1902 ; this Journal, 1903, 357.— H. B. 


III.-DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM, 

AND MINERAL WAXES. 

KN(j|.i.srr Fatem’. 

Sulphate of Ammonia Saturators ; Discharger for . 

,1. Ballarityne, Hamilton, Scotland. Fug. Fat. 27,070, 
Dec. 8, 1902. 

A mscHAUGKu to a sulphite of ammonia .•saturator has at 
its neck a seating, against which an upwardly closing cone, 
attached to a vertical spindle pas.sing through a stulfing- 
box in the bottom, can be screwed rtp by mechanical means. 
When the discharger is fall of crystals, the valve is closed, 
and a sliding side door i.s moved upwards by suitable 
apparatus to admit of removal of the contents of the 
vessel.— K. S. 

United States Fatknt. 

Petroleum ; Apparatus for Continuously DistiHing . 

M. Livingston, Assignor to Jtefiniug Co., Fhiladelphia, 
Fa. U.S. Fat. 728,257, May 19, 19o3. 

A NUMHEH of separate stills arc connected together in 
pairs, by means of pipes fitted with internal extensions and 
sliiling sleeves for regulating the outflow of oil from each 
still to the next, and maintaining the contents of the stills at 
given levels. Other pipes connect various members of the 
series of stills, leaviu|f the intermediate stills disconnected. 
Fach still has a separAte fire-box, and these fire boxes, with 
the flues leading to the smoke-stack, are situated below, the 
level of the liquid in the stills and out of contact with the 
uncovered portions of the still walls. — C. S. 


French Patent. 

Mineral Oils ; Process and Apparatus for Refining — — . 
The Alcohol Syndicate, Ltd. Fr. Fat. 325,636, Oct. 27, 
1902. 

The crude or refined mineral oil is placed in a vessel 
charged with granular material (coarse sand, broken wood, 
charcoal, or coke) previously saturated with dissolved 
salts, such as those of potassium, sodium, calcium, barium, 
and magnesium. The vessel is fitted with a false bottom 
and tap, through which latter the mineral oil is drawn off 
after having been in contact with the saline solution for 
1 — 10 hours, according to the character of the oil. This 
treatment i.s said to render the oil more susceptible of 
oxidation by an air-blast or other oxidising agents. — C. S. 


IV -COLOURING MATTERS AND 
DVESTUPFS. 

o-Nitroacetophenonc ; Reduction of .* A tdontribution 

to the Eaplanation of the First Indigo Synthesis. F. 
Hambcrger and F. Klgcr. Her., 1903, 36 , 1611 — 

162.J. 

Fnci.kr and Kmmerling synthesised indigo by the action of 
zimvilust and soda-lime on o-nitroacetoplnmone (Her., 1870, 
3 , 885), K. Camps has shown that an intermediate product 
is formed in this reaction (this Journal, 1902, 1273). The 
atilhors .show that this product is mcihylanthranil — 




CO 


the reaction being analogous to the formation of anlhranil 
from o-nitrobeiizaldehyde. Methylanthranil, is a 

colourless oil, 1). pt. 1 10* .5 — 1 1 1' (J. at 10 mm. pressure, 
smelling like aiithranil, and forming white needles when 
cooled in a mixture of ice and salt. These melt at the 
ordinary temperature. On healing, methylanthranil is 
<*onverted into its isomeride indoxyl. On superheating, it 
yields indigo, together with indoxyl. Methylanlhranii is 
best prepared by reducing crude o-nitroacetophenone as 
prepared by Camps (this Journal, 1902, 105) with tinfoil 
and glacial acetic acid, neutralising after reduction, and 
distilling off’ the product in a current of steam. 48*5 per 
cent, of j)ure metbylanihrjinil is obtained, calculated on the 
weight of the crude uitro body. — F. F. 

Pyrnphthalone and its Derinaticcs. If. v. Huber. 

Her., 1903, 36 , [8], 1653-1666. 

When quimildine (a-methylquiuoline) is heated with 
phthalic anhydride and zinc chloride, (.Quinoline Yellow is 
formed, a-l^icoline (a methylpyridine) treated in the same 
way yields pyrophthalone, which also dyes wool and silk 
yellow, though far less intensely than Quinoline Yellow*. 
It ha.s been shown by Fibner and Lange (Annaler, 316 , 
303 — 356) and by Fibner and Simon (Her., 34 , 2303) that 
(Quinoline Yellow has the asymmetric constitution — 


Cell 


C-:CH.C.jHjN 

/ \o 

\ /■ 

CO 


The author shows that pyrophthalone, on the other hand, 
has the syminetrical constitution — 

CO 

CO 

He also succeeded in preparing the asymmetric isomeride. 
isopyrophthaloue, which is analogous in constitution to 
Quinoline Yellow, but was not able to convert either 
isomeride into the other. 

A number of derivatives of pyrophthalone and of iis 
isomeride are described.— B. F. 
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GaUem, R. Meyer. Her,, 1003, 36, [8]. 1561— 

Crtstallisicd hiematoxylin was subjected to dry diat illa- 
tion. The distillate was diluted and extracteil with ether. 
On evaporation of the ether, a semi fluid brown residue was 
obtained, which, on standing over sulphuric acid, solidified. 
When this was fused with phthalic anhydride and the melt 
dissolved in dilute alkali, an intense green fluorescent 
solution was obtained. The fluorescence, however, was not 
permanent, and it was proved not to be due to resorcinol. 
Pyrogallol, however, exhibits quite tlic same behaviour as 
this substance obtained from hicmatoxylin. 

When phthalic anhydride is fused with twice its weight 
of pyrogallol, a melt is obtained which is soluhle In alkali 
without fluorescence ; hut if excess of the anhydride be 
used, a fluorescent solution results. The fluorescence, I 
however, gradually disappears. If the fu*<ed mass be boiled 
with alcohol, instead of being dissolved in alkali, gullciu is 
obtained. The fluorescent substance apja-ars tlien'fore to 
be first formed, and then chjiiiged by alkali or alcohol into 
gal I cm. 

GalleTn itself, when fused with phthalic auh'dridc, gives 
a substance which fluoresees in alkaline solution, but the 
fluorescence is not permanent. 

Giillein was fu-=ed with other acids and anhydrides in 
order to ascertain if fluorescing substances were ]>roduce(l. 
Of the substances examined only dicarboxylic Uf-'ids yielded 
fluorescing coiiqiounds, and only those which are stable on 
heating or which give anhydrides. 

IMieuolphtlnilem, (juinolphihalcin (h) droquinonephtha- 
leia). and catechol (pyrocatechiii), when fused with phthalic 
anhydride, da not give fluorescent compounds. — J. McO. 

Azohenzene ; KU’ctrohjlic Preparaiian of . b'arbwerke 

vorm. Meister, Lucius uiid Ilrlining. XL A., page 718. 

Kngi.ish Patents. 

Indiifo I Manufarlurc of Uronn'nation Products of — 

O, Imr.iy, Londoti. For J’arbwerke vorm. Meister, Lucius 
und Hnining, lloeciist a/Maiu. Fng. Jhit. 13,430, June 
13, 1902. 

Seb Fr. Pat. 322,348 of 1902 ; this Journal, 1903. 360. 

— T. F. B. 

Indigo and Intermediate Produets; Manufacture of . , 

G. B. Ellis, London. From Soc. Chim. Usines du Hhoric, i 
auciennement Gilliard, P. Mounet et Cartier, Lyons, ; 
France. Eng. Pat. 1 6,917, July 30, 1902. ! 

In the manufacture of indigo from nitrophenyl-laeto- , 
methylketane, obtained by the coiideusation of o-nitro- 
benzaldchyde with acetone or acetaldehyde in presence of 
alkali by Baeyer and Drewson’s process, it is found that the 
laetoketone is obtained in a state of greater |)urity, if a 
salt with alkaline reaction be employed as condensing agent 
instead of caustic alkali ; sodium sulphite gives particularly 
good results. 25 gnus, of o-nitrobenzaldehyde ai’e dis- 
solved in 125 grms. of acetone, 40 —GO c.c. of water are 
added, aud a solution of 3*5 grms. of crystallised sodium 
sulphite in 15 c.c. of water; the lact<»ketonc is obtained in 
the crystalline state. — J. F. B. 

Unitkd Status Patents. 

Dromindigo ; Process of Making A. Uahtjen, 
Hamburg. U.S. Pat. 729,217, May 26, 1903. 

See Eng. Pat. 18,127 of 1902 ; this Journal, 1903, 90. 

— T. F. J3. 

Azo Dge [for Pigments'] ^ and Process of Making same. 

E. A. Fourneaux, New York, Assignor to H. A. Metz, 
Brooklyn. U.S. Pat. 728,388, May 19, 1903. 

An azo dyestuff suitable for the manufacture of red lake 
and pigment colours is obtaiuod by mixing equimolcciilar 
proportions of a diazo-compouud, a nitrodiazo-compound, 
and an alkaline solution of 3-Qaphthot. The dyestuff is 
insoluble in water, but in the form of a gelatinous paste it 
is BO finely divided that it readily reacts with metallic salts, 
and produces a lake which is very fast to light. — J. McC. 


Azo Dye [for Pigments'] ^ and Process of Making same. 
K. A. Fourneaux, New York, Assignor to II. A. Meta, 
Brooklyn. U.S. Pat. 728,455, May 19, 1903. 

See preceding ab.stract. ( )ihcr plienolie compounds besides 
/J naphthol may be used in protluciug tlm dyestuff. 

— J. Mc( \ 

Disazo Dye [Azo Dyestuff's] ; litue . L. Laska, Offen- 

bacb-on-the-.Main, .Vssiguor to K. Odder, Atiiliu- und 
Aiiiliii-farben-Fabrik. U.S. Pat. 728,477, May 19, 1903. 

Bh’E substantive disazo dyestuffs of the constitution — 

/(\„H,oii(Nii(;H.,(;()i)n)(so,H)(X) 

1 )"/ 

where D" is a dinzotised panidiamiuc and X is a liydrogeit 
atom <w a sulphonic group, are obtained by combitiiiig the 
iutiT.ucdiate pro<luct from paradiamines and the glycocoll 
derivatives of amiuonaphtholsulphoiiic acids witli a naphthnl 
derivative. They are si’luble in water, aud d}e unmordauted 
cotton fast-blue sluules. 

'i'he dyt'stulT represeiiti-d by tlie K htuiie — 

, lllyeocoll of 1 ; S-aiuinouBphthoI-3:6-disuL 
Dianisidine ^ ]>lu)iiie acid, 

^ i3-uaj)lith()l 

is a brownish-blaek poailer, soliibh‘ in water to a blue 
solution which become.s redder ou mld'Tioii of alkali, and 
gives a fluecideiit violet precipitate with liydroi^hlorio acid : 
it dissolves in eoneeutrateil sulphurie acid with a bluish- 
green colour. It dyes unnjordanted cotton blue shades 
very List to light and acids. — ,J. McC. 

Sulphur Dge [Sulphide Dgestuffs] ; IHue and Process 

of Atakiug same. A. Schmidt and F. Bethmann, Hochst- 
on-the-Main, Assignors to Farbwerke vorm. Meister, 
Lucius uud Pnining. U.8. Pat. 728,623, May 19, 1903. 

New products which are soluble in warm sodium sulphide 
solution and d)e iiumordanted cotton blue in an alkaline 
sulphide bath are prepared by heating <lialkyl-;»-amino- 
/)(i,-hydroxydiiiietadiclilorodipbenyliimine with sulphur luid 
sodium sulphide in presence of a solvent. — J. McC. 


V.-PREPAKING. BLEACHING. DYEING. 
PRINTING. AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 

Nitroao Blue on Silk Pahrics ; Employment of . 

E. Sifferlen. Bev. Gen. <lea Mat. Col., 1903, 7, [78], 162. 

Nituoso Blue needs a strongly acid bath in order to develop, 
on silk. A white reserve, concisling of 750 grms. of roasted 
.starch, 1 litre of sodium bisulphite solution of 32” B., und 
200 litres of alumina jelly, is first printed on the fabric,, 
which is then padded with Nitroso Blue as a paste by 
roeaus of caoutchouc rollers and a small wooden reservoir. 
Nitroso Salt M or the free base is worked up to a paste 
for this purpose with a mixture of glycerin, alcohol,, 
water, dextrin, acetic acid, “ oxyimphthol,” resorcinol, 
tannin, and hydrocliloric acid. The fabric is then dried, 
passed through the Mnther- Platt apparatus, rinsed, and 
soaped. Coloured discharges may be printed directly on 
to the padded ti.ssue. The reserve may contain appropriate 
basic dyestuffs. — E. F. 

Nitrous Fumes ; Utilisation of Itesidual , from the 

Preparation of Per salts [Mordants] by Means of Nitric 
Acid. E. Blondcl. VII., page 740. 

Fibres from Sierra Leone. Bull, of the Imperial Inst., 
Supplemeut to the Board of 'I’rade Journal, May 21, 
1903, 21—23. 

I The Bpecimeus examined, included the fibres of SanMevieria 
I gtiinemsis, Furermi cuberLHis, and Klaeis guineensis, alao a 
I fibre named “ Hibiscus fibre by the natives, but probably 
j derived from Abutilon periplocifolium, and varieties of 
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I)anana and plantain fibres. The samples had all been very | portion of each was carefully combed out. The following 
imperfectly prepared. For the chemical exuininatioo, a results were obtained : — 


! [jOHs on 
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Remarks. 


White-coloured fibre of consider- 
able strength, apiiarently 
identical with that known 
eoniniereinlly sis “African 
Hows! ring llernp,’’ having 
many of the qualities of 
Manihi hemp, 

I.ong white Idire, not so strong 
as No. 1 ; closely reseinlilcs 
Sisal hemp. 

Strong pale. yellow fibre; value 
about Ihsit of medium jute. 

} fibres of vi’ry jxior quality, 

^ brittle and untit to work. 

Vi fy strong, pale-yellow lilire of 
liiu' appearama^ and great 
length. If a eonsfant supply 
of this libre eouhl l>e guaran- 
teed, it is prob!U)le that it 
could lie sold at .‘0/. per ton 
and npwaitis. 


—A. S. 


Knclisii Pat i: NTS. 

Mvrrcrisbiy (^oflon Wor/wf/f and Yarns; Mtfhod of . 

J. VV. Nasmith, Munehester. Png. Pat. 25,10-1, Nov. 17, 

1902. 

Cotton rovings, in a normally twisted condition, are “ cross 
M'omid” upon a perforated drum, and are succes.sively 
foiiked in hot water (to cleanse the fibres and to cause the 
several layers of the material to adhere closely together), 
treated with a mercerising li<|Uor, washed, and dried. Tlu* 
yarns obtained from rovings which have been thus treated 
are, it is stated, more lustrous than tliose produced from 
tightly twisted rovings. 

Yarns may he similarly treated, the m»-thod being advan- 
tageous in the case of fine, single yarns which sire not 
strong enough to n'sist the tensile strain to which they are 
commonly subjiaited wlien they are mercerised in the form 
of hanks. — E. P. 

Df/ciny Fibres^ Yarns, and Fabrics; Impts. in . 

G. Caux, lloulugue-sur- Seine, Emnce. Eng. J*sit. 1, 

Jan. 1, 1903. • 

Tiik object of this invention is to produce by dyeing 
processes, on cotton or linen filires or fabrics, Alizarin Red, 
Rose and Lilac, and blue and “ other compound colours,” 
faster than usual to washing and the “ chemicals used in 
laundries.” In the ca.se of the Alizarin dyes, the textile 
materials arc impregnated with an animal or vegetable ^fat 
or oil dissolved in an organic solvent (e.y., 50 — 400 grms. of 
palm oil in .i— 3 litres of benzol), the exccssof the solution | 
being removed by pressure ami the solveut by heat. The 
materials are then subjected to the action of ozonised air 
or of an oxidising compound in aqueous solution, immersed 
in a mordanting bath, dried, the mordant fixed w ith silicate 
or phosphate of soda, and the materials dyed and brightened 
us u>ual, A fast blue dye is obtained by grounding the 
materials with Aniline Grey (Aniline Black futoied from a 
smaller proportion of aniline than is needed to produce a 
Black), and then dyeing them in a vat of Indanthreiie 
( 50 — 300 grins, of ludanlhreue reduced in the presence of 
caustic soda, and the solution diluted to 3.5— .50 litres), 
oxidising in an alkali bichromate bath, rinsing, soaping, 
rinsing, and drying. — E. B. 

Calico-printing Machines ; Impts. in . The Calico ! 

Printers' Association, Ltd., Manchester; and W. W. ; 

Wilson, Buckton Vale.^ Eng. Pat. 19,207, Sept. 2, 1902. | 

Tissues can bo printed with a single roller, and be covered | 
and padded in one continuous operation, according to Eng, j 
Pdt. 13,755 of 1901 (this Journal, 1902, 703). I 


The object, of the present invention is to enable tissues 
tn be }>rint(‘(l with two or more printing rolb*rs, and to lie 
covered and padded in a single, continuous operation. 'rhi> 
is accomplished by mounting, e.g., two rollers, 4 and 5 
(see figure), clear of the crown wheel 2 of the printing 



machine, in such a manner that one of them, I, is driven 
by surface contact with the lapped printing bowl 1, and is 
geared by a box wheel ID, and an intermediate carrier 
wheel 11 upon a stud 12, with a box wheel or gear 13 on 
the mandrel of the printing rollers, which is also in contact 
with the printing bowl. After being printed by the rollers, 
4 and .5, the tissue is guided away from the bowl and dried. 
It is then returned to the bowl and printed (covered and 
padded) by one or more of the rollers 6, 7, and 8, which 
are driven from the crown wheel 2 by gears, 9, in the 
ordinary way. — E. B. 

United States Patents. 

Skein-dyeing Machine. W. 11. Fletcher, Paterson, N.J. 

U.S. Pat. 727,775, May 12, 1993. 

The claims relate to mechanical details. — A. S. 
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Sizing [for Yarn or Thread]. G. A. Frodenburgh, 
Pttxfliicket, R.I. U.S. Pdt. 728.697. ^tdy 19, 1903. 
Watkr, 40galU. ; potato-starch, 17 lb. ; tin oxide and zinc 
oxide, i lb. of each, are mixed together, steamed, and then 
} pint each of wood-alcohol, ** naphtha,” and caustic soda 
solution are added.— It. L. J. 

French Patents, 

Scout in<j Machine for Fibrous Substances. W.MeXaught. 

Fr. Pat. 32.5,629, ( ).U. 27, 1902, 

This machine is intended especially for wool. The gootli 
are placed at one end of a perfi^rated tray, which is tived in 
a tank with an inclined bottom (to admit the easy removal of 
anv deposit). A series of sj)ilv^d arms, worked mechani- 
(mHv, <lrag the material across the tray, and thence they are 
raked out of the hath and pressed between r(»ller.s. — T. F. B. 

Yurns in the Form oj flanks; Machine for Mcreerisimj 

. P. Hahn. Fr. Fat. 32.'), 239, Oct. 11, 1902. 

d'm: ('perations of stretehing yarns, iu tlie form of hanks, 
opening and closing caustic sode.-lye and water admission 
ami exit valves, scpiee/ing the hanks to remove from them 
tile excess of lye and water absorbed by them, and releas- 
ing the tcMision upon the hanks to enable them to he 
withdrawn from tlic machine ami to he replaced by another 
lot of hanks, are snet'essive.ly and automatically pei formed by 
unmans of meehanisin actuated by a seri(*s of iMinis mounted 
u()on a common axis, as tlie hitler is revolved. — F. B. 

Dyeing Animal or \'eiietable. Fibres; Fntress for , 

by Amiii )‘. Imino y and II fidrory- Derivatiees of lienzetn' 
and \aphth(dene, udh the . l.s.s/,v/o/n‘c af If ydroyen 
t^rro.ridi', in presenee of Afetallie Softs. II. Mann. 
Fr. Pat. 326,010, Oct. df, 1902. 

FiniiKs are dyed by treatment witii a solution containing 
mono- or poly-amino-, imino-, or liydroxy-derivatives of 
hen/ene or naphthalene, together with metallic salts (exce[d 
those of till' alkalis or alkaline earths) ami hydrogen 
jici'.ixide. 'I'he organic compounds may lie either simple or 
siib>tltutcd, tertiary amines *.cing (juite suitable. 

Tlie liydrogcii peroxide < an he replaced by ozone, ( 'aro’s 
acid, hypochlorites, pennanizanates, \,c. 

W'ith aniline and a copper salt, lor instance, a green 
colour is slated to result. — T. F. B. 

Sufphnrii^ed Dyestnffs on the Fibre; Process (f Developing 

[icitli Neutral Sulphites] . Farhenfahriken vorin. 

F. Bayer and Co. Fr. Pat. .32.5,462, Sept. 6, 1902. 
Sri.iMii'U dyestuffs, such ns Katigeii Indigo B extra and 
K extra, Pyrogen Black, Immeilial Black V extra, &C., 
which are changed in hue from black or blue-black to dark 
blue ivhen oxidised on the dyed fibre, are similarly affected 
by treatment with neutral sulphites, l^xarnple I : — Cotton 
<lyed with 10 per cent, of Imiiie<lial Bine CK, after rinsing 
and exposing to the air for a short time, is w'orked for half 
an hour, at a temiierature of 80^ (J., in a bath contain- 
ing 2 grms. per litre of sodium sulphite. It is then washed 
ami dried. Example 2 : — The dyed cotton is rinsed and 
immersed three or four times in a 2 per cent, solution of 
sodium sulphite. It is then centrifugated and dried. The 
change iu colour takes place during the drying. — K. B. 

Oiling and Finishing Textile Materials ; Process for . 

li. S., J. 11., and F. R. Carmichael, Assignees of Fr. Pat. 
318.956, granted to F. .Jean. Addition, dated Jan. 10, 
1903, to Fr. Pat. 318,9.56, Feb. 22, 1902. 

See Eng. Pat. 5998; this Journal, 1903, 211. (See also 
this Journal, 1902, 1533, and 1903, 92.)— E. B. 

VI.-COLOURING WOOD. PAPER. 
LEATHER. Etc. 

Enolisii Patents. 

Printing or Colouring Floor Coverings, Wall Paper. s, and 

other Fabrics ; Method of and Apparaitts for . 

A. F. Lundeberg, Stockholm. Eng. Pat. 9707, April 26. 
1902. 

The apparatus consists of a plate upon the under side of 
'Which a pattern is made with thin pieces of sheet-metal 


literaturb.—cl. VI. & VII. 


j with projecting edges, each of the shallow cells thus formed 
i being put into oommuuicatiou with a colour receptacle. 
Air, in which colour dust is luspended, is draivn through 
the pattern plate to the fabric, the air passing through the 
hitter to a suction box placed under it, while the dust is 
retainetl by the fabric, which it tnore or loss completely 
penetrates. The fabric is then rolled, to give it a firm, 
even surface. — E. B. 

Wall-Papers ; Prodneing Washalde E, W’". IJ. 

(irahau, Ldpzig, Cermanv. I'iUg. Pal. 3.h)l, Feh. 11, 
1903. 

I'o enable wa^'liahle w.dl-papers to he piixiiici'd by means 
of piloting rollers, \vlii<di ate not specially reserviMl for 
(he purpose, printing mixturi‘8 aii* ii'^ed consist ing of : - - 
(I) “ Potato fioiir,*'' borax and water, lieatcd together till 
thickened, then eotiled and mixed witli a solnhli* “ aniliiu' 
or transparent ” dyestuff, suspended or «lissolved in water, 
and, hi>tlv, liilnteil with alcohoi in the proportion of 

1 part to t) parts of the mixture; (2), “potato flour,” 

2 parts ; borax, 0-n.'» part; and water, 21 parts; thickened 
at the tirdinary temper;il are with caustic soila, I [lart ; 
miKe«l with a ilyestiijf dis.soU.Ml in gly<*crin and water, 
and with a sulliclent nuantily of snlphiiric :ieiil to mnitraliso 
the alkali in the pi^te mixture; ililuleil with alcohol, 
and further tliininel, if neee.sary, by the addition of a 
mixture of a'lndiol, giyecrin, and water. The alcohoi 
is added, it is ass(‘rt**d, for tho piir[M»se of causing the 
ilyestuff to penetrate decjdy into the paper. — E. B. 

VII. -ACIDS. ALKALIS. AND SALTS. 

Cyanide Iteactions. A. Fliiiltlev. I'dig. and Mining J,, 
1903, 75, ( 20j, 7 10. 

'riiK author has dotermiiied tin* action of p atiissiimi cyanide 
, solution on silver sulphide iu preseULUi of an alkaline 
j solution of lead oxide. riin*e Ctitnil quantities of freshly- 
! precipitdted silver sulphide wtM’e freiited with : — (I) H(; p.o. 
of a 0 25 per cent, solutiou of potas>iiiiu evanide ; (2) tin; 
same as (1), plus 5 e.e. of a 10 |)er cent, soliilifin of 
, sodium hydroxiile; (3) (he same as (2), plus 2 c.c. of a l() 
j per cent, solution of lea<l acetate ; the inixlures wert; allowed 
to digest for 12 hours, and then tin; proportion of silver in 
solution iletermined. The results ohlaimal were: — (1) 

; 0'O0S2 grill, or 6*35 ])(;r cent.; (2) 0*003 grm. or 2 per 
' cent.; and (3) 0*027 grm. or 21 2 percent. I’lie author 
' poi!it.s to the import;ini e of these results with regard to the 
evanide treatment of tailings, where the latter contain a 
: fair <|Uiintity of silver. He statiis that he has used lead 
acetate in the sump solutions for some time past with very 
Eivourable results, the extraction of silver being increased 
! from 50 to 80 per e*‘nt — A. S. 

Lithium (kirbonatc ; JJeromposition of by Heat. 

F. Lebeau. Comptes ren«I., 1903, 136, [-!]» 1256 — 1257. 
i Lmm >f cirhonate in a jilutiuurn boat was heated in a 
I porcelain tuis* connected with a mercury pump and vacuum 
, gauge. The heating was effected by (dmrpy’s electrical 
' resistance furnace, so that the temperature, n-corded by a 
I thermo-electric pyrometer, could bi* very closely regulated. 

' In the vacinms tube no decomposition occurred below 600' C., 
but between 6oO C. and 1,()0()' (h the (lissociatioii pressure 
i ro.se gradually to 91 mm. of mercury-column. By heating to 
a temperature above 600' C., and pumping out the carbon 
' dioxide as formed, complete decornpo>ition of the lithiuin 
! carbonate was effected; but on taking out the boat, after- 
‘ wards, the wliole of the lithia was found to have volatilised, 
j and to have acted on the upper portion of the porcelain 
j tube. Jiithium carbonate is thus differentiaU’d sharply, 
i on the one hand from the alkali carbonates by its ready 
j dissociation, and on the other from the alkaline-earth 
I carbonates by the volatility of the remaining oxide. 

I — J. T. D. 

; Lead Chloride^ Bromide, and Iodide ; Solubility of — — , 

' in Water at Temperatures from 0' (\ upward. I). AI. 
j Lichty. J. Amer. Chem. Soc., 1903, 26 , [5], 469 — 474. 

; The results obtained by the author, using pure salts, and 
also very pure water, such as is employed in determinations 
I of electric conductivity, are shown in the following table. 
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: Lead Chloride. ' 

Lead Bromide. ! 

Lead Iodide. 



firms. 


firms. 


Grms. 

Temp. 

('inns, in 

in 

Gnus, ill 

in 

Grins, in ^ 

in 


100 e.e. 1 

1 100 , 

100 c.c. 

100 

100 c.c. ; 

loo 


of 

firms, 1 

of 

firms 

of 

Gnn.s. 


Sdlution. 

of i 

Solut’on. 

of 

Solution. 

of 



Water. , 


Water. 


Water. 

^C. 







0 

0-6728 

0-0728 

0* 1.551 

0-4554 

0*0442 

0*0442 

IT) 

()*SM)70 

1 O-00!)O 

0-7-28.5 

0-7305 

0-0613 

0*0613 

25 

' 1 -0786 

1 1-0812 

00701 

0-0711 

0*07(t2 

1 0 0761 

35 

, 1-.3150 

1 l-324k 

r:ii2i 

1-3220 

0*1035 

0*1042 

45 

i 1-5408 

1 1-5073 

1-72.50 

; 1*71.57 

0-1440 

1 0*14.53 

5.5 

1-HOlO 

1-8203 

2-l(f2.l 

! 2-i:i70 

0-17*26 

■ 0- 17.55 

an 

2-0810 

: 2-1205 

' 2*5101 

1 2-57.36 

. 0-2110 

0*2183 

H(l 

2-54-20 

2-0221 

3-23.5(1 

.3 -. 34:10 

; 0-2037 

1 0-3n2.3 

05 

.3-0358 

, 3- 1051 

1-1707 

4*:(013 

O-.-iSM 

0-.‘1060 

1(10 

3-2080 

3-3120 

l-.5.5(»() 

1-7.510 

0-1200 

! 0-1.360 

1 


TflMes mid curve- dingrmiis aio al^o given, ^ll 0 ^^iDg the 
of the Milt.H in mgrrn.-uiolccules per ICO c.c. of 
foluticri, nnd from thc!«e it appears that at the lower tempe- 
ratures, the moleeiilar solubility ol the bromide less than 
that of the chloride, but that the solubilify of the former 
increaBea more rapidly with the temperature thtn does that 
of the latter. The curves show that the lemperaturo of 
comniou solubility of the two talts is 8H*5'(\ and the 
polubilily 10*15 mgrm.-inolteules in ICO c.c. of the solution. 
The solubility of the iodide is decidedly less than that of 
cither of the other salts, the molecular solubility not reach- 
ing, even nt It'O' C., the panic value as that of the bromide 
at 0° C.— A. S. 

Nitrous Fuvics ; XJtdisaiiou of lieaidual , f^om the 

Preparation of Per- salts [Mordants] hp means of Nitric 
Acid. E. lllondel. Kcv. Gen. des Mat. Col., li)0:b 7, 
[78], 161—2. 

Arranokmhnts are described for utilising the “hypouitric 
acid (NOj) evolved in the action of uitiic acid on ferrous 
sulphate, stannous chloiide, and similar substances. The^ 
ferrous sulphate is stacked in a vertical scrubber A made of 
glazed earthenware pipes with a perforated plate below. 

The whole stands in a cast- 
iron pot also containing 
ferrous sulphate, into which 
nitric acid is introduced 
through the tubulure 11. A 
mixture of air and steam is 
blown into the nitric acid 
through the side-tubes (1. 
?Nitr< us fumes are thus ob- 
tained mixed with hot air 
and steam. This mixture 
does not render th»‘ feirous 
sulphate in the terubher 
impermeable as undiluted 
nitrous fumes tend to do. 
Water trickles slowly down 
the scrubber from a small 
dat-boitomed tub at the top, 
the flow being regulated by 
a conical valve. Ferric sul- 
phate solution runs through 
the perforated plate into the 
pot, and can be removed at 
intervals through the tap D. 
The yield of ferric sulphate 
is stated to be more than 
double that obtained in the 
ordinary way, and the work- 
men are protected from ihe 
dangerous nitrous fumes. To 
utilise nitrous fumes from 
other processes they are 
simply led into the cast-iron 
pot aud the ferric sulphate 
produced is collecled as 
usual. — E. F. 



Persulphates ; Action of , on Metallic Mercury, N. 

Tarugi. Gaz. chim. itah, 33) [1]» 127—133 ; Cheiu. 
Centr., 1903, 1, [20], 1116, 

Ammonium persulphate in ammoniacal solution acts 
vigorously upon metallic mercury. The chief product of 
the reaction is stable at GO'" C. and, on cooling, separates 
as an agglomerate of white needles, of the composition. 
(NH 4 )(Hg)S 208 * 2 NH 3 , which are insoluble in nitric ami 
sulphuric acids, soluble in hydrochloric acid and colour 
warm guaiacum tincture. The same product i.s formed by 
the action of ammonium persulphate on mercurous chloride. 
It is decomposed by water, forming ammonium sulphate and 
the mercury ammonium salt of Caro’s acid, 
which colours cold guaiacum tincture blue. If to the mother 
liquor from the first mentioned compotiiid, 

‘ 2 NH 3 , a large quantity of water be added, a basic salt of 
the composrtiuii, 2 [Nll 4 HgS 04 ] 2 NlI;V.lHg.d), separates in 
the form of a white amorphous mass, insoluble in nitric 
and sulphuric scids, soluble in bvdochloric acid. (See also 
thi.- Journal, 1003, 493.)— A. S. ' 

Matpiesinin ; Action of Metallic , on Aqueous Solutions, 

L. Kahleiiberg. .J. Amer. Gbem. Soc., 1003, 25, [-IJ, 
380—302. 

The author first refers to the work of Tommasi (thi.s 
Journnl, 1900, 70), Lemoine (C’omptes reml., 129, 291), 
and Mouraour (this Journal, 1900, 245). In bis own 
expeiiments, a perfectly bright bar, 5/ '5 x o x 5 mm., 
of very pure magnesium v^as introduced into taeb of the 
solutions examined, and the quantities of hydrogen evolved 
in definite periods of time were measured. 'I’lie solutions 
examined were:— (1) Distilled water ai:d solutions of 
alcohol, glvcerin, cane sugar, manniiol, urea, sodium 
chloride and sodium sulphate containing 2 grm.-molecules 
(I griii.-molecule in the case of mannitol and sodium 
sulphate) per litre ; (2) solution.s of magnesium chloride, 
bromide, sulphate, and nitrate containing 1,^^’ jim 
grm.-molecule per litre; solutions of potassium chloride and 
of potassium and magne»-ium chlorides containing 1 grm.- 
moleeule per litre, and solutions of sulphuric acid and hydro- 
chloric acid containing yV and y^^ grin.-moleeule per litic 
All the solutions under (1), with the exception of that of 
glycerin, had a stronger action on magnesium during the first 
23 J hours than distilled water. After 47^ hours more 
hydrogen was evolved from pure water than from solutions of 
glycerin, cane sugar, aud mannitol. The solution of alcohol 
had a distinctly stronger action on magnesium than distilled 
water. The evolution of liydrogen from the solution of 
urea was relatively large, although ammonia was also 
produced. Sodium chloride solution was more active than 
sodium sulphate solution of the same concentration. 
Hydrogen was evolved fairly rapidly from solutions of 
magnesium salts, magnesium chloride being must active 
at all concentrations. With the solutions containing 1 grm.- 
moleule per litre, the evolution of hydrogen Avas stronger 
from magnesium sulphate than from magnesium bromide 
solution; with y'^ gim. -molecule per litre, the activity of 
the two salts was about the same; whilst with y-^^ grm.- 
molecule per litre, magnesium sulphate was aguiu more 
active than the bromide. Only a small quantity of hydrogen 
Avas ev’^olved from magnesium nitrate solution, as magnesium 
nitrite was formed. In solutions containing 1 grm.-molecule 
per litre, potassium chloride w as quite as active as magnesium 
chloride; potassium-magnesium chloride Avas still more 
active. , , . , „ 

After criticising the various explanations proposed ot 
the action of magnesium on aqueous solutions, the author 
states that an explanation is easy if the preetss of solution 
he looked upon as a chemical one, and solutions he con- 
sidered as chemical compounds of solute and solvent in 
variable proportions. The action of magnesium on an 
aqueous solution must then be dependent upon the chemical 
athnily between the magnesium and the solution (regarded 
as a chemical compound of solute and s(*lvent). This view 
is in accord with the fact that the difference of potential 
betAAeen the various solutions and magnesium corresponds 
to the degree of action of the one on the other, being 
creater in the case of the solutions most readily attacked. 

® —A. S. 
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Gages; Digfribution of Gas and Liquid * t't 

Grinders of . A. Langt*. Zeitf. augew. Them., 

1903 , 16 , [ 221 , 511 — 514 . 

Is filling cylinders of liquefied gases, the danger of bursting, 
through the expuusive force of the liquid caused by rise 
of tempemture, if the cylinders should be full of li<|uitl. 
renders it necessary to fill them only partially with liqni<i. 
'fhe author has calculated, for various temperatures, the 
distribution b<‘tween liquid and gas of a given mass of 
carbon dioxi<le, ammonia, sulphur ilioxide, and chlorine 
in vessels of known content, making use for that purpose 
of the specific volumes of liquid and gas given by Mollier. 
The results are given in the following tables : — 


1. ('arbvn Dio.iidc. 

10 kilos, in a cylinder of 13 ‘4 litres capacity. 



Weight ill 

Ivil.m. 

Volunu* 

in Litres. ^ 

Vrci'iiln^e 
of Total 

'I'cinp. 





N'olonn^ 



<^ns. 

Luiuid. 

(iu.v 

K'ClipiOll 

h.v (las. 

■’ r. 

— ;{(• 

irs.-jS 

0*112 


3*Sl 

2S*0 

- ‘J.’ 


0-l(U 

Will 

.'1*70 

‘28*0 

-iin 


o*lsi 

0 * S2 

.T.'IH 

20*8 

-- 1 :> 

irj'JtJ 

0*20i 


;r 11 

‘25 *4 

10 

a *774 

0'2‘2<'> 

10*10 

3*21 

*21*1 

— .■) 

5)'7r.7 

(r*2i:i 

10*11 

■2* Oil 

*2*2 * 1 

0 

;r7l2 

0*25S 

10*7*2 

2 ‘OS 

20*0 

") 

!»’7.'i0 

If27(» 

11*00 

*2* 10 

n *0 

10 

sr7:tl 

(|•2«;!• 

iroo 

‘2*01 

15*0 

l.t 

ir7vS3 

0-l’17 

[ r2*<».‘{ 

1*37 

10*2 

20 


o'oTI 

1 uriHi 

0* 10 

3*0 

'bus, the volume of 

the gas 

steadily 

diminishes 

; hut the 


tveiglit of the gas increases up to o , so that vaporisaJ ion 
occurs from — 30Mo +50., while only compression oc(mrs 
ivithout any change of state f»^om 5'^ to 10‘, and above 10 ’ 
t'ondensation to liqui<l occurs and is almost complete at 

C. 

2. Ammonia. 

10 kilos, in a cylinder of IMT) litres capacity. 


3. Sulphur DiWiVf#, 

10 kilos, in a cylinder of 8 litres capacity. 



V* eijeht 

In Kilos, 

Volume in 

Litres. 

Pereentaice 
of Tots 1 

Temp, 





Volume 


l.itluid. 

Gas. 

Liipiiil. 

(las. 

CK'CUpied 

by Gas. 

C. 



1 



■ ;m 

aiMHt 

0*(8*I 

6 * 0*2«» 

r.*174 

17-2 

-2.5 

a -lias,'. 

0*l>01f> 

O’OSO 

1*3*20 

10*5 

-‘20 

aiH.iH 

o*<m*2 

0*731 i 

1 ^c-o 

15*8 

-15 

a*ao75 

0'IM*25 

0*787 ! 

1*‘213 

15* *2 

lo 

i»*ai»7 

0*003 

«-8l7 1 

1153 

14 4 

.5 


0 *o:>l 

0*1105 

1 * (105 

13*7 

0 

aM»05 

0*005 

0*005 1 

1* 0.3.5 

12*0 

.5 

a* OSH 

0*000 

7*027 1 

0*073 

1 *2 * *2 

10 

0*11*3 

1**007 

7*000 

0*010 

[ iri 

15 

a 110*2 

o*oo.s 

7*150 , 

(1*811 

10*5 

*20 

0 01K15 

0*0005 

7**223 

0*777 

0*7 


o*aso 

0*011 

7**201 

(1*700 

8*8 

30 

0* 08(^5 

o-oi;!:, 

7 *.*107 

0*0.'l3 

7*0 

35 

0*0845 

0*01.5.5 

7*115 , 

(>*5.5.5 1 

0*0 

10 

11*0815 

0*1 S5 

7 -.525 

0*17.5 

1 

.5*0 



4. (i'hloriue. 




10 kilos, in a <*ylinder of 9 litres capacity. 


'Lujji. 

Wcifclit 

in Kilns. 

Vohino* 

in Litres. 

rcn'eiitiuj: 
of Total 
Voluinc 


Liipiid. 

(las. 

Liipbd. 

(bis. 

Oi’cupied 
by Gas. 

C. 

3(1 

O’OSS 

0(11*2 

0-4.57 

2*513 

‘28*. 3 

•2.5 

0*080 

0’(*I4 

0-510 

2-400 

‘27*7 

-'20 

‘.1*0.S.5 

0*()1.5 

1 0-.5(’.l 

‘2 -ilia 

, ‘27-1 

15 

0*082 

OOlH 

1 0-015 

•2 .385 

1 ‘20* .5 

10 

a *080 

0*020 

0-071 

2*3‘20 

‘2.5*0 

- .5 

'.ri>70 

0*024 

, 0* 7.3*2 

2*208 

25*2 

0 

{>•074 

0*«‘20 

0*704 

‘2*200 

2r.5 

.5 

0*072 

0*028 

0-8.50 

‘2*141 

•23*8 

10 

0*!h;s 

0*0.32 

0*022 

2*078 

2.3*1 

1.5 

;riM>.5 

0*035 

0*1188 

2*012 

2*2*4 

‘20 

0*001 

0*03a 1 

i 7*0511 

1*1)11 

21*0 

25 

o*a.5o 

(roll 

7*137 

1*803 

20*7 

30 

0*051 

0*010 

7*21.3 

1*787 

10*0 

3.5 

o*:i.5(i 

0*0.50 : 

7 *.301 

1*000 

18*0 

40 

a*ais 

0* 0.5*2 

7*380 

1*6*20 

18*0 

00 

0*010 

O’ono 

7*771 

1 “2*20 

1.3*7 

8(1 

0*018 

0*0.52 

8*200 

0*731 

8*1 

10(1 

0*!*0S 

0*002 

8*080 

(>•0*20 

0*2 


Temp, 

4V(‘ifijlit in Kilos. 

[.i(|uiil. Gas. 

Volume 

Li(|uid. 

in liil res. 

Gas. 

Pel'ecnlllUt 
of Total 
Volume 
(•ceupi<‘(l 
by Gas. 

(’. 

-30 

!»*0075 

0*00*25 

1 1*80 

3*71 

‘20*0 

-2.1 

0*007 

0*003 

15 *0*2 

;r.5s 

10*2 

-20 

0*90<; 

0*001 

15*10 

- 14 

IS- 5 

-1.5 

irjiori 

0*005 

i5*;to 

3-3(1 

17*7 

-lo 

1 0*004 

O'OllO 

15*45 

;}-i5 

10*0 

— 5 

i 0*00*25 

0*007.5 

1.5*00 

3 '00 1 

10- 1 

0 

irooi 

0*000 

15*70 

2*84 

i.5-;i 

,5 

' 0*0805 

0*0105 

1.5 *0*2 

*2*08 1 

14*4 

10 

i 0*087 

0*013 

10*09 

2*51 1 

13*.> 

15 

1 a *0855 

0*014.5 

10*27 

2*;j.3 1 

12*5 

20 

0*08.3 

0*017 

10*45 

*2*15 1 

11*5 

25 

9*080 

0*020 ! 

10*0.5 

1*0.5 

10*. 5 

30 

0*077 t 

o*(r23 1 

10*80 

' 1*74 1 

9’ 4 

3.5 

9*073 

0*0*27 i 

17*08 

1*.5*2 1 

8*2 

40 

: 9*9005 

0*0305 

17*.*;*2 

1*28 I 

(3*0 


The vessel would be filled with liquid at about G2"^: 
aporisatioii goes on steadily from — BO"" to + 40°, but 
^lere must be a temperature between 40° and 60° at 
rhich vaporisation ceases, and above which condensation 
ets in. 

The remarks made in the case of ammonia ap})ly to 
alpbur dioxide also. The liquid would completely fill the 
essel at about Go". 

The weight of gas in Table 4 reaches the maximum 
etween 50° and 60°, and the volnme steadily diminishes 
nh riling temperature till the cylinder is full of liquid ! 
t a little above 1 00° C. 


— J. T. D. 

Ammonium Niiritv ; ( 'ondilions of Drcomposition of — — , 
V. Jl. Veley. Proe. Chem. Soc., 19 , [207], 142. 

'Phk decomposition of jimmonium nitrite into nitrogen 
and water proceeds according to the general law — 

log Aj A — jr ^ a0, 

whether tlie reaction follows its normal cours<* or is ac- 
celerated by the addition of another substance. Ihe 
decomposition is either impeded or stopped by ammonia 
liberated in the solution by the addition of a metallic oxide, 
this effect being likewise produced by alip'natic, benzenoid, 
and pyridine amines, also by aromatic hydrazines, and to a 
less degree hy oximes ; it is temporarily accelerated by 
amides of the aliphatic series, but other ami«les are ineffec- 
tive. Benzoyl-sulphonic imide (** sacclmrin the only 
imide tried, produces a considerable acceleration, but the 
reaction proceeds according to the general law. 

It does not appear that solutions of ammonium nitrite, 
prepared from silver nitrite and ammonium chloride, become 
alkaline in the course of the decomposition. Incidentally 
it was shown that finely-divided barium sulphate, although 
producing no pemunent effect when added to a solution 
of ammonium nitrite evolving iiitrogc?i, iicvertheleas tem- 
porarily increased the rate of evolution of nitrogen, owing to 
some alteration in the amount of dissolved gas. 

Carbon Diojride ; Pressure of , in Cylinders of the 

Compressed Gas. A. Lange, Zeits. angew. Chem., 
1903,16, [22], .*>14—510. 

The author has previously determined the densities of 
liquefied gases by noting the temperature at which a known 


c 
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weight completely filled u vessel of known volume (compare 
preceding abstract), this temperature beingaseerPiined by the 
Huddeii rise of the rate of change of pressure with tempera- 
ture'. This method docs not give sharp results with carbon 


diflxide, on account of the high compressibility of 1)),. 
litpiid t but the pressures actually determined by the auii;.,r 
arc useful data, and are collected by him in the followiM-r 
table 


l^rcssure in Atmonpheres 


in a Ci/linfier n/’ll *1 litres capacift/, with Varf/in(j ArnonnU of Carbon Dioxide. 


Amount 

ill 






rt-miKT 

itnif, C. 






Kilos, of 

(V, 

Litfr- 
per Kil. 

K'bs. 

r,. 

10 . 

15. 

20. 

2.3. 

8(1. 

3.*). 

1 

40. 

4.6. 

60. 

65. 

(JO. 

per Litre. 

of CO 

ro 

ss 

89 

41 

42 

4.3*6 

44-6 

40 

47*5 

49 

.61 ' 

62 

63 

0*090 

11*1 

iTi 


47 

.*>1 

61 

57'5 

00 

02 

(H 

00 ' 5 

(18 T, 



(f 135 

7*4 




6.3 

69 

63 

08 

71-6 

7.1 

7N-6 

SI 

83*6 

80*5 

0*180 

5*65 

2T> 




69*6 

65 

71 

70*5 

82 

8.>*.-) 

89-5 

9.3 

97 

0*2*25 

4*44 

:i-u 

4J 

47 

63 

.69 

05 

72*0 

81 

87 

92 

97 

102 

ioo‘r) 

0*270 

3*7 

;r4 





00 

74 

82 

90 

9<; 

102 

107 

112-5 

0-800 

3-27 

:n» 





00 

74 

84 

92 

99 

103 

111 

117*5 

0*.3.5l 

2*8.5 

1*4 




. . 


74 

84*5 

9 b 

102*5 

112 



0*.396 

2*62 

.'id 


47 


69 

CO 

1 74 

84*5 : 

95-. 5 

105 

no 



0*4.50 

2*22 

.'iTl 1 

4i 

47 


59 *.3 

00 ! 

1 71 

1 86 

90 

107 '5 

118*6 



0*495 

2*02 

era ' 



6.3 

69T» 

0.0 

i 74 

80 

98 

110*5 

123 



(f 540 

1*8.5 

6 ‘ u ‘ 


47 

62*3 

69-5 

00 

i 75 

, 88 

102 : 

11.") 

129 



0*6.80 

1*71 

7*0 





Of) *.5 

77 

92 

108 

123 

139 



0*031 

1*.59 

7‘r> 


47 

6.3 

59 *5 1 

07-5 

' 82 

101 

120 

138 5 

168 



0*071) 

1*48 

so 



3t 

01 

73 

94* .5 

110*6 

i:w 

100 

182 



0*721 

1*39 

ST) 


i 47 -n 

64 ' 

«IT> 

86 

! 110 5 

134*5 1 

169*. 





0*700 

1*31 

II'O 


i 47 

64 

81*5 

111-5 

)40 







0*811 

1*23 

‘ft; 


i 6.3 

1 

8.') 

117 

l.*)0 

1H2 

, 

; 1 






(f805 1*10 

— J.T. 1) 


Nitrons At id Behaviour of , towards Methyl Oranye. 

(i liungo. XXllI., page 701 . 


Sulphafe (f Ammonia Saf orators ; Dischargrr for — — , 
J. Hallantyne. 1‘ing. Pat. 27,070, Dec. 8, 1002. Ill, 
page 700. 


Alhali’Karth-M etal Sulphides ; VJeetrohfsis of . 

A. llrochet and G. Hanson. XI. A., page 748. 

Barium Sulphide ; Klectrolysis of , with a Diaphragm. 

A. Hrochet and G. Hanson. XI. A., page 7 18. 

E.noi.ish Patkntk. 

Sulphuric Anhydride; Process and Apparatus fur Manu- 
facturing . A. M. Clark, London. From W. C. 

Ferguson, Flushing, New York. Kng. Pat. 0824, 
March 24, 1903. 

Sek U.S. Pats. 723,59a and 723,590, March 24, 1903 ; this 
Journal, 1903, 495.— K. 

Alkali-Metal Oxides; Manufacture and Production of 

. J. Y. Johnson, London. From The Hadische 

Anilin und Soda Fabrik, of Dudwigsliafen-on Hhine. 
Eng. Pat. 12,204, lilay 28, 1902. 

Srk Fr. Pat. 321,410, May 26, 1902; and compare Fr. 
Pat. 323,793, Aug. 10, 1902 ; this Journal, 1903, 212 and 
495.— E. S. 


United States Patents. 

Sulphuric Acid; Apparatus for Making . N. L. 

Heinz, Lasalle, 111. U.S. Pat. 728,914, ‘May 20, 1903. 

Tn apparatus comprising an acid chamber and a Glovir 
tower, the flues are arranged to ente.*’ the chamber at tlie 
sides near the front end, and to pass out at the sides ncir 
the rear end, at different levels, and transversely to the 
length of the system. The gases thus enter and pass out 
of the chamber in oppodte directions, at diflerent levt lji. 
and transversely to their general course. — K. 18. 

Chromium Compounds and Alludis ; [Electrolytic] Pro- 
duction of . II. Specketer, Griesbeim-on-Main, 

Germany, Assignor to Ohemisebe Fabrik Griesheiin- 
Klektrou, Frankfurt-a-M., (termany. II.S. Pat. 728, 77f^. 
May 19, 1903. 

See Eng. Pat. 12,250, June 15, 1901 ; tliis Jourm 1, 1992, 
548,— W. G. M. 

Dry Alkaline [Acid] Sulphates ; Process of Making -• 

fS. Triviek, Ciapliara. U.S. Pat. 728,335, May 19, 1903. 


Soda or other Crystals or the like; Machines for Crushing 

Ice or for Crushing . H.Tlridge, Kng, Pat. 14,073, 

June 21, 1902. I., page 734. 

Lime Kilns ; Economisers for . T. Hyan, Hnxton. 

Eng. Pat. 20,H7-', Sept. 25, 1902. 

The economiser, which is placed above an open kiln, con- 
sists of a pair ox arches with a space between spanning 
the kiln. These arches support a hopper containing un- 
burnt material, which is heated by the products of com- 
bustion from the kiln. The ends of the arches have feed 
holes for the fuel, whilst their inner faces are provided with 
air inlets. Metal sheaths are combined with the arches so 
as to form chambers in which the air receives a preliminary 
beating. In some cases, air under pressure may be forced 
into the air inlets. — A. G. L. 

Alkaline Chlorides ; Process for the Electrolytic Decom^ 
position of and Apparatus therefor. H. Cu^nod 

and C. Fournier, Geneva. Eng. Pat. 12,691, June 3, ; 
1902. 

See Fr. Pat. 321,422, 1902; tins Journal, 1908, 216. 

-G.H.R. I 


To obtain a “ dry salt composed of Xa/) chemically united 
with not less than four units of SO.^, and associated with nor 
more than three units of H 2 O, ” iOO parts of concentrated 
sulphuric acid are heated to not above 250° G., with nearly 
30 parts of dry sodium chloride, the mass being stirred 
while cooling, and subsequently exposed to a current of 
warm dry air. The sodium chloride may be replaced in the 
process by an equivalent proportion of another anhydrous 
alkali metal salt. — E. S. 

Carborundum and Alumina; Process of Treating Kaolu* 

for the Production of . F. C. Weber, Chicago, IH- 

U.S. Pat. 728,528, May 19, 1903. 

Water, both hygroscopic and combineel, is removed froin 
kaolin or fire-clay by means of heat. The powdered 
clinker is mixed in atomic proportion with coke and tl 
mixture subjected to the action of the electric arc, where' 
aluminium and silicon carbides and carbon monoxide a 
produced. The mixture of carbides is then treated 
water, which acts only on the aluminium carbide, prodncii 
alumioium hydroxide and methane, the former iHiin^ sep 
rated from the crystalline carborundum by washing, 
nny be li‘»aled in order to form anhydrous alumina. 
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liromine [^Vstd in Treating Ore^] ; Procest of Ifeconerintf 

. C. 1). Grove, (’olonulo Springs, ( ol. L’..s. 1*^1. 

:i»8,56U, Mny 19, 1903. 

Ti I K broniates formed in alkiiline solution in hromiuuting ores 
.ire ri'luceil to brumide.s hv hydrogen sulphi le or other 
•iiiitahle a«»ent, — K. 

Low Tempo raturos, iho Liguefat fion of (i tsts, and the 
Separatum of the (Jon.dituenis of (iaseous Mi.rfurts ; 
Process (f Producing — — . C. Made. Munich, (uTinany, 
Assignor lo G. K. JJnish, Clc\e'uud, ( L'.S. |*at 
797,65(», May 12, 1003. 

f air, cooled by expansion, is cau.sed to al>-orb 

heat to its fullest capacity ” from air about to be expanded, 
and these processes are continued until the gases are 
li(iue6ed, when the li<iuid is caufcd to absorb lieat from 
compressed air before (‘Xpunsion, the process being repeated 
with the nitrogen thus volatiliseil, the residual liipiid 
oxygen, as well as the re.sultiiig gas, being similarly utilised. 
The separation of liquefied air into parts ricli respectively 
ill oxygen and in nitrogen by fractional distillation by 
heat derived from compresseil air about to be li<]uidied, is 
also claimed, as widl as tlic application of the process to 
the separation of other mixed gases. — K. S. 

f.nir Toil) eratures, the Li'ptt fiction of (iases^ find the 
Separation if the ('o stituents of (iastons AJutures; 

Proi-css of 1*1 odneing . ( '. Linde, Munich, (jcrmauy, 

Assignor t<» ( '. F. llrush, Cleveland, Oliio. U.S. l*at. 
:2H,173, May 12, 1903. 

'Jnr: apparatus, which is for carrying oat the process 
described in the preceding abstract, comprises a high- 
pressure conduit, a gis compressor mid cooler in connection 
therewith, an exjiansion cluimher iuto which tlie comjireHsed 
gas expands through a throttle valve, combined with a low- 
pressure conduit adaptetl to conduct the gas hackwardly 
over and indirect contact with the higli-pressure conduit, 
and cause it to absarb heat to its fullest capacity from the 
compiessod gas about lo be expanded. Variou'^ other details 
arc claimed. — K. S, 


YIII.-QLASS. POTTERY. ENAMELS. 

FuKNtll IVXTKNT. 

Stone; Artifcial [Dccttrifed (Hass'] ^ and Manufac- 

ture if same. Soc. lai 1‘icne ile Verro (larchev. Fr. 
l*ut. 325, .*>84, t)ct. 24, 1902. IX., ]>nge 7-14. 


IX.-BUILDING MATERIALS. CLAYS. 
MORTARS AND CEMENTS. 

Koch Powders; Can^fe of (he (\menting ralnc of , 

and the Plastn it/ of ("lags. \. S, (''ushniun. Amcr. 
( hem. Soc., 190.1, 25, ['>], 4 57 - 468. 

Jill: author states that, save in exceptional ca8<*«, tin* 
cementing power of roek powders ia due to the physical 
condition of the particles and their ndation to water : (^j ) mi- 
combined water; (5) hygro.scopie water; (r) water of 
crystallisation ; (d) water of ('onstitution or combination 
From the results otitairied, he concludes that the eementiiig 
power of the rock powders is a property similar to the 
plasticity ot clays. All rock powders that have cementing 
power show the same peculiar relation to water that is 
shown by siib.stances that p.issess an amorphous colloid 
striiciu’-e, i.e , they ean be de-hydrated and re-hydrated, hut 
lose this property after prolonged Imaiing at a Iiigh tem- 
perature. Ibirtieles which are entirely crystalline in their 
nature have no influeuce so tar as phiKtieitv is eoiieemed, 
except to act as a diluent ; hut the amorphous particles, by 
reason of their characteristic structure, arc able to alis'oi h 
water and assutne the condition which ciuses thpni to 
exhibit that coheie!.' e wliieli ki flu* nit.'-s is Umiominated 
plasticity. —A. S. 

Portlauil ("ement ; Iliilory of the Decclipment of the 

7'licories a.s to the ('onstitution if . JvL .loidis ami 

Iv 11. Jvuiifcr. Zeits. angrw. ’( 'hem., 1903, Ifi r20l 
403-468; [21 ], 4H.5 —492. * ^ ’ 


Fni:.\<.'ii Fatknts. 

Alhali (hirinmaics ; /Vores.s- if Manufaclurin / 

F. Germain. Fr. Fat. 32.*>,793, Sept. 13, FJn^. 

8<)t,LTn»N of sodium sulphate or potassium sulphate is 
treated with barium carbonate to obtain an alkali carbonate 
in solution and barium sulphate. The latter is furnaced 
with carbon to produce barium oxysulphide, which, treated 
With ferric oxide, gives baryta and iron sulphidr. 'fbe 
baryta is then transformed into i*arbonate for re-u.sc.— E. S. 

Paraini Salts; Pioccss of Making Soluble . C, .S. 

Fradley and C. H. Jacobs. First addition, dated ( )ct 21 
; 19 u 2, to Fr. Fat. 284,302, Dee. 22, 1898. 

^EE U.S. J»at. 720.927, Fob. 17, 1903 ; tliis Journal, 190.3, 
B64. Compare also this Journal, 1902, 391.-4:. S. 

I Oxygen; Preparation of . G. F. Jaubert. 

I Fr. Pat. 325,627, Oct. 27, 1902. 

P OR the rapid preparation of oxygen, catalysing bodies 
Jre added to clear solutions of hypochlorites, with or without 
(he presence of free alkali ; or to milk of bleaching powder. 
Buch catalysers arc salts of iron, copper, inanganese 
tobalt, nickel and lead, used singly or together; but a 
nixture of sulphate of iron or manganese with cupric sulphate 
B rwommended. The claims include the use of the salts 
n the metals named Dry mixtures of bleaching powder 
nth one or more of the salts mentioned (which mixtures 
nay be ^mpressed into suitable forms) are claimed as an 
Jticle of commerce, since they liberate oxygen on addition 
r water. 8uch a mixture may consist of bleachinir 
owder, 100 parts; dried ferrous sulphate, 15 parts - and 
ried cupric sulphate, 7.5 parU. Compare Eng. Fat. 1 1 466 
Journal, 1901, 931; and U.S. 'Pat! 
9l,0o8, Jan. 14, 1902 ; this Journal, 1902, 4(J8, E. S. 


> I' A i:^i I II 








liaper a bibliography is given. — A. S. 

E.MiMSII Pati.nt.s. 

Lime Kilns; Keotwinlsers for — — . Jtynn. Eng. Pat. 

20,874, 8cpt. 25, i9('2. \' 1 1 page 742. 

(Hay; Apparatus f>r SeparaMng the Coarse and Fine 

Particles of I moluble AKVi rial suck as . M. W. 

Phillip.s, Philadelphia, Pa. Eng. Pat. 26 .57‘> Dec 
I9t'2. 

The apparatus elairnul is u<ed in con lection witli the 
proccss described in Eng. Pat. 2s, 788, 1902; this Journal 
1903, 496.— A. G. L. 

Silicon, Oxygen, and Carbon in Chemical Combination 
[Pefractonj Material] ; Production of Compounds Con^ 

tainiug . P. M. Justier, Loudon. bVoni the Aebesoii 

Co., Niagara Falls, N.V. Eug. Pat. 3629, Feh. 16, 1903. 

A MIXTURE of powdered silica and powdered carbon, in such 
proportion that the quantity of carbon pre.sent is insuffi- 
cient for the reduction and conversion into carbide of the 
whole of the silicon, is heated, preferably in an electrical 
furnace, to a temperature bebw that at which the formation 
of carborundum takes place. The product is a chemical 
compound approximating to the formula (’.SisO if the 
original proportion of carbon to silica is 1:2." By varying 
this ratio other bodies, e.g., C^SiJ) may lie obtained. Tlwy 
arc all comprehended uuder the general term siloxicou,’* 
ami form a very refractory material, greyish green when 
cold, light yellow above 300' F., of sp.gr. 2*73, and self- 
binding when ground, moistened with water, and fired. 
(See also U.S. Pat. 722,793, 1903 ; this Journal, 1908, 497 ; 
and I vS. Pat. 722,792, 1993 ; this Journal, 1903, 500.) 

—A. G L. 
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United St.vtes Patents. j 

Fireproof Wood, ^c,, awdf the Art of Mahithj the %ame. i 
J. L. Ferrell, Philadelphia, Pa. U.S. Pat. 728, ISU, i 
May 19, 190.3. i 


'I'm; wood ia impregnated with an uqneoua solution of sodium j 
chloride mixed with another salt, c.y., aluminium sulphate, 
calculated to destroy the hygroscopic tendency of commer- | 
ciul >0 Hum chloride. — A. G. F. 


W'ood, Impregnated; Prorfss of Obtaining . G. F. 

Lebioda, Houlogne-sur-Seine. U.S Pat. 729,1502. May 2 -. 
19015. 


The wood is impregnated with an aqueotis solution of gelatin ‘ 
and forraahlehyde containing four times the quantity of the ! 
latter which tlie wood is reiiuired to contain after drying, j 
wliich is carried out at a temperaTure of 100° to 120° C., the j 
formaldehyde driven off being collected and used again. 

—A. G. L. 1 


I Fireproff BlorliS and Bricks], Compositions of Matter, 
and Process of Forming sttme. 11. Molehin, St. Ijouis, 
Mo. U.S. Pats. 729,202, 729.203. and 729,20 1, May 26, 
1903. 

Tiif. composition consists of 4.i parts of pulverised pla.ster 
oi Paris, .^>0 parts of sifted coal-cinders, 2 parts of coiu- 
ininuted mica, and 15 parts of slaked lime ; sodium silicate 
(»)-002 per cent, of the whole mixture) may be added. 
The ingredients may he used in any other pro|M)rtions, or 
the cuinpositioii may be made by mixing slaked lime with 
water, then adding enough comminuted mica mixed with 
plaster of Paris to form a clinging mass, mixing the whole 
with a porous* material liko sifted coal-cinders, and adding 
0*002 per cent, of so<lium silicate. The composition is 
poured into moulds, and allowed to set by exposure to the 
air. — A. L. 


French Patent.^. 

Stone, Artificial [Devitrifed Class] , and Manufacture 

of same. Soeiete lai Pierre de Yerre Garchey . Fr. Pat. 
.320, 7)81, Oct. *21. 1902. 

3'hf. new urtiiicial stone, which i.s called *‘ silicate porpby*- 
rise,” is a devitrified glass made by pouting melted glass 
into moulds of stich capacity that they will just hold the 
quantity required for one block, ^:e.,v)f the linishcd pnaluct. 
In those moulds the glass is allowed to iemain until just 
plastic, when it is removed to others previously lieated and 
composed of refractory material lined with a substance. 

plaster of Paris or calcium carbonate, which does not 
act on the glass. 'Fhesi' moulds are of exactly (he same 
shape us the first, but are slightly deeper, so a-' to admit of 
a cover of the same material being placed on the glass. In 
thesi- closed moulds the glass is kept iu a plastic condition 
by moans of a suitable fire until it has become completely 
devitrified, when it is allowed to cool slowly, llv re heating 
the devitrified glass to a temperature at which it becomes 
plastic, anv desired shape may be given to it by means 
of a suitabh- press, 'fltis re-heating does not affect the 
devitrification. — A. (1. L. 

Stone; Artificial . Mielck’s Stone and Terra-Cotta Co. 

Fr. Pat. 32.*), 787, Sept. 1 1. 1902. 

See i;.S. Pat. 711,329 of 1902; this Journal, 1902, 1397 ; 
and Eiig! Pat. 20,492 of 1902 ; this Journal, 190.3, 213. 

— A. (i. L. 


Cement, Hydraulic; Manufacture of . J.Gresly. 

Fr. Pat. 32:),6G1, Sept. .3, 1902. 

Tim; cement is made by mixing any natural or artificial 
silicate of alumina with calcium carbonate tn such pro- 
nortions that the mixture corresponds to the formula; 

(SiO,, 2CaO) + y 2CaO), or -r (SiO-:, 2CaO) + 

V (AL(l2CaO) + z (SO,, CaG). which express the com- 
bos iilon of naUirttl Homan cements, and burning the 
mixture at a tbmperatnrc below its clinkenng point that 
is at about 1,190® to 1,230® C. The materials used should 
bo as free from iron as possible.— A. G. L 


X.-METALLURGY. 

Cyanide Solutions ; Cupriferous . H. A. llaiker. 

Inst. Mining and Melall., 1903. Paper read May 21, 3 pp. 
Zinc at first precipitates the copper freely, but soon becomes 
less active, even if it be first covered with a good spongy 
deposit of lead. Fveii with the aid of electricity the action is 
very slow. It is a ([uestion whether the method can really 
be economical, and the author is of opinion that the older 
method of discarding a certain proportion of the solution 
and replacing it with fre.sh solution at intervals, may 
perhaps be found more economical. In this way the liiiuid 
ma\ readily be kept within the limit of copper contents 
per^iissible. He suggests that, instead of precipitating lead 
on zinc, where that method is used, a mixture of lead and 
zinc solidified together should be employed. Experiments 
recently made suggest that a more efficacious method of 
eliminating the copper would be the acidification and filtration 
of the solution, followed by an addition of caustic alkali to 
recover the free cyanide. The precipitation of the eopperis 
complete, and the loss of hydrocyanic acid, even if the 
solution be warmed before adding the snlphiiric acid, is 
trivial. — W. G. M. 

Reduced Copper; Hydrogen contained in . A. Lednc. 

Comptes rend., 1903, 136, [21], 1254 — 12.*)6. 
Gautikk, in his work on atmospheric hydrogen, having 
expressed doubt as to the absorption of hydrogen by reduced 
copper, the author has made further experiments on the 
point. Copper planing.s were first oxidised completely in a 
current of hot air and then reduced in hydrogen, the stream 
of hydrogen being ki pt up for an hour after complete 
riduetion. The tube i internal diameter 2 cm. and length 
2,') cm.) containing the copper (about 45 grms.), after cooling, 
was (‘.^liunsted and lo litres of dry air passed through it, 
cold ; no change in weiglit occurred in a tared phosphorus 
pento.vide tube at I ached to the apparatus. The copper was 
then heated to redness, and successive passages of .') and 10 
litres of air gave inerca.ses of 3*8 and .3 '4 mgrms. res}»ec- 
tively in the tared (J-tube, equivalent to about 7*5 c.c. of 
hydrogen. Not only, then, did hydrogen exist, occlnde<l or 
combined, in the copper, but a weighable amount of this 
hydrogen still remained after the passage over the red-hot 
copper of 5 litres of air. — J. T\ 1). 

('opper and Aulimony ; Alloys of . M. llaykoff. 

Hull, de la Soc. d’Kncourag. pour Find. Nat., 1903, 104, 

[:>], G*2(i— r,4o. 

'PiiE author has observed that copi>er-antimouy alloys con- 
taining from .'0 to 70 per cent, of copper are not always of 
the same structure, this latter varying with the degree of 
rapidity with which the alloys are cooled after solidification. 
Le Chatelier has shown that copper-antimony alloys form 
solid solution.s, and it is probable that the differences of 
structure depmid on the fact that Avith rapid cooling, the 
solid solution remains permanent, whilst with slow cooling, 
separation takes place. In the well-knoAvii case of steel, 
separation from the solid solution is accompanied by re- 
cah'scence ; in the case of the copper-antimony alloys, a 
similar phenomenon was observed, a break occurring in the 
ta)oling curve at about 400° C., indicating a transformation 
accompanied by a disengagement of heat. The author has 
made a detailed study of copper-antimony alloy:;, determin- 
ing the uuralwr and the eomposinon of definite compounds 
j of the two metals; the fusibility, hardness, and electro- 
motive force of the alloys us functions of their composition ; 
the behaviour of the alloys during cooling; and the in- 
fluence of the rapidity of cooling on the micro-structure of 
the alloys. The results are set out in a number of tables 
and curve-diagrams, and photographs are given show ing the 
micro-structure of the alloys. — A. S. 

Tin Ore from the Bautseki Tin Fields, Northern Nigeria. 

Hull, of tlie Imperial Inst., Suppl. to the Hoard of Trade 

Journal, May 21, 1903, 21. 

The sample examined consisted of small fragments, most of 
them less than one-eighth of an inch in diameter. It was 
chiefly composed of cassiterite, but contained a number of 



julu* 3J, 1903.] 


715 


JOUEi^AL AND PATENT LITER ATUEK.-«Cl. X. 


email garnets and red grain* of rutile, together with very 
jimall quantities of magnetite and topaz. On analysis, the 
following figures were obtained: — Tin dioxide (SnO.j). 
81*30; silica (SiOo), 10 ; titivnium dioxide (TUL), 5*4(» ; 
ferrous oxide (FeO), alumina (AUO 3 ), 4*(iO; mag- 

nesia (MgO), 0 * 35 , and lea(l oxide (PbO), 0*25 per cent. 
The samjde conthined no calcium, copper, gold, or arsenic. 

— A. S. 

Cmtnidv Process; Amdyticul Work in connection nuth 
the . J. K. Clcnuill. XXIIl., page 7<>2. 

Cyanide. Ueaclions. A. Cliiddey, V 11., page 730. 

Iron; I'he Chemical licactions Incoiccd in the lliistiny 

of . \V. K. Duiistan. Troc. Chem. Soc., 19 , 

150 — 152 . 

It has been proved that whilst both liquid water and oxygen 
arc necessary for the formation of rust, the presence of 
carbon dioxide is not essential, altiiougb it may* accelerate 
tlie action. The well-known. elTect of alkalis and alkaline 
salts in preventing the oxidation ()f iron lias been hitherto 
attributed to the withdrawal ol tlie earlron diovwle. It has 
been found, however, that the phonoimmoK is not <lue to 
this cause, but to the establishment of eoialuions iti which 
the production of hydrogen pi-roxide i-> iidiihife<l. 

\\ lien highly purified iron, cmilaining mere traces of 
impurity, is left in contact witli dry gases ('oxygen, carbon 
dioxide, mixtuics of oxygen and carbon dioxide), rusting 
does not take place. In the jircsenceof the same gases and 
water vapour, no rusting occurs so long as a constant 
timiperatuie (34 C. in the actual exiu'iimeiits) \s maintained, 
but if tlie teinpeiatun* be allowe<l to fluetuat<‘, li(|uid water 
condenses on the surface of the iron and rust is produceil. 
It is thus sliowii that pure iron is not oxidised in presence 
of gases and water-vapour only, but tliat the presence of 
liipiid water is necessary for rusdiig to take jilace. 

In another .series of experiments, pieces of iron were left 
in contact with water saturated with a particular gas and 
with an atmosphere of the t‘ame gas above the solution. 
When hyilrogeii, carbon dioxidi*, or nitrogen which had 
been carefully freed from oxygen was employed, rusting 
did not occur, hut if oxygen or a mixture of oxygen and 
carbon dioxide was useil, oxidation took place. From these 
results, it is evident that for the formation of ru.st both 
oxygen and liepnd water are required. In the experiments 
in whicli a nuxture of oxygen and eaibon dioxide was used, 
thi- results ob.served indicated that in this case a secoiidaiy 
action proceeds simultaneously. 

In order to investigate the influence of solutions of various 
salts on the produetiou of rust, small pieces of highly 
purified sheet iron wer;* enclosed with the different solutions 
ill sealed glass tubes, tlie space above the solution in each 
ease being filled Avith pure oxygen. The following sub- 
stances were hmnd to [irevent to a greater or less extent 
the formation of rust : sodium carbonate, ammonium cdr- 
hoiiale, borax, disodium hydrogen phosi»hate, calcium 
hydroxide, ammonia, potassium bichromate, pota'^sium 
ferrocyanide, chromic acid, sodium nitrite, and potassium 
carbonate. Rusting occurred in the presence of the following 
compounds : sodium chloride, jiotasRium chlorate, ferrous 
sulphate, potassium fenicyanide, potassium nitrate, and 
sodium sulphate. The reagents which prevent the rusting 
of iron are tho.se in presence of which decomposition of 
hydrogen peroxide takes place and wliicli are consequently 
inimical to its formation. There can be little doubt, there- 
fore, that hydrogen peroxide plays an important part in 
the chemical process of rusting. By the direct action of 
hydrogen peroxide on metallic iron, a red basic ferric 
hydroxide, identical with ordinary rust, is rapidly produced, 
and it is found that in general those metaU rust 111 air which 
are oxidised by hydrogem peroxide, whilst those metals 
which are not oxidised by hydrogen peroxide do not rust in 
air. Iron, zinc, and lead are examples of the first class, and 
the rusting of all these metals is stopped by contact with 
substances which prevent the formation of hydrogen 
peroxide. Copper, silver, and nickel are examples of the 
second class ; these metals do not rn«t in air and are not 
oxidised by hydrogen peroxide. 


The analysis of a number of specimens of iron rust bus 
shown that its composition may be represented by tlu' 
formula Fe^O.,(( )ll 

The ebemical reactions euimerned in the process of 
rusting mav therefore be represented by the following 
equations : 

Fe ^ t ), II 3) - FeO ( 11, < 

•jFeO + H,0, Fe, 0,(011),. 

'fhe pn‘st‘uee <*f water in tlie liquid state is essential alike 
for the oiciirreiii’.* i)f rn>ting and for the f(*riiiation of 
Jiydrogeii pi roxide. 

In the ease (d eerlaiu metals, notably that of zine, 
hydrogen peroxide ean he detected during the process ot 
rusting. It lias not been possible, however, to detect witli 
certainty the pie-^enec of liydrogen pei’oxiile during the 
rusting of iron. riiis ma> hi* (lue to the fact, previously 
mentioned, tliat iron is very rapidly oxidised by hydrogen 
peroxiile with format ion of rn>t, so that umler orditmry 
condition*- the liydroeeii peroxide is quickly destroyed. 

The inllm*nee of e(*itain other reactions on the proce*»s 
of rusting lias hia'it -t tidied and intiy he summarised .is 
follow.s : — 

(I.) The direct deeamposit ion of water by metailie iron 
with liberation of hvdiogt'ii can takt3 placi* only at a 
relatively high 1 enqM*ratiire. and i*^ not all‘eetc<l hy tlie 
presence of alkalirh* salts, siicli as sodium earhonate. 

(II. ) Tlie aei.iou oi inpieons einhoiiie acid on iron in tlie 
absence of oxygen results in the liberation of liydrogen and 
formation of ferrous earhonate or bi'’*ithoimte. If oxygen 
is peesent, the lerrons salt suhsi'quenllA undergoes oxidation, 
the rust ohtuiiu'd in this ease <’ontaining a varying amount 
of carhonute. 

( 111 .) Kleetrolytic aetion occurs when the iron is impure 
or when atiother metal is presei't. The electro-positive 
metal sulTers oxidation and hydrogen gas is cAolved. 
'Phis action is not prevented hy the presence of .sodium 
carbonate. 

Iron; The Pustiny of (I. 'P. .Moody. Ih’oc. Cheni. 

S(»e.,‘ IbO.l, 19, 12fi8j, 157. 

'Pun contention of Dunstan (Broe. of the Royal Artillery 
Inst., 189'.), No. 5; also see preceding abstract) that 
carbon dioxide is not essentially concerned in the process 
of rusting, and that tlii.s change is caiis(*(l hy hydrogen 
peroxide, is ba^-ed on tin* observation that solution^ of 
chromium trio.vide, potassium dichromate, pntaR'dnm 
ferrocyanide, sodium nitrite, and other tjuhstanees which 
decompose hydrogen peroxide, entirely or nearly entirely 
pieveiil rusting. The author finds that the retarding 
action exercised hy these suhstunces is due to the 
infiuence they exi*rt on the absorption of carbon dioxide. 
For example, when e.vposeil to the gas under exactly the 
same conditions, waU'r ab.-'orhed OO’ti volume*, whilst a 
15 per cent. Mdntion of ehromiiun trioxide and a 20 jier 
cent, feolution of so'liiim nitrile ah.'.orbed 4 ’2 vohinjef> 
and 5*0 volumes respectively. A solution of ehroniium 
trioxide — which itself does not attack iron— appears all 
the more to I’xert a pioteetiug iuflneneo because of the 
ease with which it dissolves ferric oxidi*. Iron, when 
placed umiei a 1 per cent, solution of chromium trioxidc, 
exposed to air, remains bright for some wi‘eks, although 
the metal is slowly passing into solution. Fvenlually 
rust commence-^ to form od the metal, altliough the 
solution still contains free chromic acid. 

When iron is exposed to water and oxygen previously 
freed as far as possible from carbon dioxide, the volume 
of oxygen remains yiractically iineliHUgcd. (hi admitting 
carbon dioxide, the volume of oxygen diminishes rapidly 
and rusting become* visible. 

The interaction of iron with aiiueons carbonic acid 
appear* to he strictly comparable with that occurring 
between iron and .sulphuric acid. A solution of carbonic 
acid, formed by* Siitiirating 2*4 litres of water at 18^ with 
carbon dioxide, when left incontaot with .500 grm*. of dean 
iron turnings, yielded G3.5 c.c. of hydrogen in seven day*. 
After remaining for one vveek, the solution contained 0*1 
per cent, of iron present as ferrous bicarbonate — a sub- 
stance Avhicli is readily decomposed by atmospheric oxygen, 
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a mixture of ferrous carbonate and ferric oxide, 
whilst a puit of the curhcnic acid in regencrateil. On 
account cf the ea>«e with which this change takes place, it 
t'olloas that ir pieseiice of oxygen a definite weight of 
carhonic acid will exert a greater corroding influence on 
iron tlaa will its equivalent of sulphiir-c c.r hydrochloric 
acid. 

'i’he author contcn<is that the primary action in rut*tiiig 
involves the interaction of iron and acid, and that rust i> 
foruiid by the kubsequent oxidation of ferrous salt. 

Enolish Patknts. 

InJH ; Impi'oved l*rovrss far Hardrninif — — . J. II. 

Kuigge and .1. 1'. vau II(»lt, both of Ituhrort, (jennany. 
Kng‘. Pat. 13,714, June 17, 19()i. 

i.s mpcrficially hardened by heating it in an “organic 
hitrogtnous siihslance having a high percentage of fusible 
ash,’' Hiicli as bonc-du.st, to wldch is addc.l a certain pro- 
portion of red pliosphorns, together with potashiuin fi-rro- 
cyanide and cyanide. '1 la* of {ihosphoiiis in the 

hardening process is staled to facilitate the ininiigration of 
the tarhon into the irou.--E. S. 

Iron Oris; Vrorrs.s for W orkimj-(tlf or Keduriiuj Pul- 

rernUnt or Dust . ( ). huhltielftein, Saarl i iicken, 

(iennany. ling. Eat. 1519, Jan. 21, 1903. 

'riiK dust iron ores, mixed with (lu*t of “fat coke-coal.’* 
aiithiacite, or g'anee coal, aie coked in a serie.s of .small 
closed furnaces, used sueci'ssively, to utili.-^e residual heat 
and ecnerate gases which burn in passages around the 
liiinu'e chamber, wherein they mix with incoming air. 
'I'he iron oxides being thus redneed, a hot blast is admitted, 
and fusion is effected w iti. in the same chamber, provision 
la'ing nia<ie for t:ij»ping the molten metal. — K. S. 

M etaUunjicol Conrrrlns. A. Ees imlds, Hove, Sussex, 
ling. Pat. 12,S;U, June 5, 1902. 

A (;as producer and converter are eontaitied within one 
easing, an«l eomiiiunicate by a series of vertical channels 
leading from llie hoitom of the i)rodijefr into a hori/ontal 
tliu* opening into the lower part of the eonverter. Pipes 
for injecting air with liijuid or ginseous fuel enter the from 
of the producer (which is charged with soli<l fmd) at 
(lifl’ereut heights, ami also the communicating ehaunelf;. 

• -E. S. 

Driiing Apparatus for Pt/rites and lileude.s Applicnhlc to 
the Ilerreshojf' liodstimj purmter and similar Apparatus. 
A. M. Clark, liondon. I’roin The M<‘tallurgisclie (Je.sell 
schaft, Frankfort-on-the-Main, Germaiiv. I'hig. Pat. 
1.’, 041, July 5, 1902. 

\t the top of a roasting furnace of the Herreshoff type, 
u dr>iug ehaiuber is arranged, provided with a shallow 
annular trough, to which tlio heated air of the furnace is 
conducted, ami iu which the ore is placed, aud moved 
toward.s the feeding liopper by takes fitted to the u]>|)er end 
of the furnace shaft. — Is. S. 

Aluminium; Manufacture of . P. Jensen, London. 

From liubel, Berlin. Fug. Pat. 13,02.5, June 7, 
1902. 

Si:n Fr. l*ut. 322,353, June 20, 1903; this Journal, 190 ), 
3(;9.— K. S. 

A’uminium; Manufacture of Certain Alloys of . 

H. and II. J. UTirringtoii, Stoke-on-Trent. Kiig. Pat. 
14,930, July 4, 1902. 

“xVi.L'MIN a” is enclosed in an envelope of wrought iron, whieli 
i.s then raised to a “ blood-red “ heat, and subjected to a 
rolling process. When about equal weights of “ alumina ” 
and iron are used, the resulting alloy is stated to resemble 
aluminium in appearance, but to be more capable of re.sisting 
tensile strain, and to permit of an elongation of 25 per 
cent., ami of j^t*bducliou of 70 per cent, in .«ectioiial area 
before fracture takes place. To produce ware of the alloy, 
a wrought-iron tube filled with alumina is treated as 
tle.-cribed, and then drawn. — E. ?. 


Copper Uegulus ; Process for Freeing —.,from Arsenic 

and Antimoiuj. F. B. Si()ne, Belvedere, Kent. Eng. Pat. 
\:CP22, July t*, 1902. 

Coi’i'Kii regulus, or material consisting chiefly of copper 
sulphide, u mixed with roa.sted copper regulus and coke 
dui»t ; or with copj>er or iron scrap, or with any compound 
that w ill produce irou or copper ou heating and melting, 
and the mixture is heated uulil it becomes plastic, but not 
fluid, in which stRte it maintained lor some hours, after 
which the temperature is raised, and the molt *n metal is 
tapped. If the arsenic and antimony are not thus 
completely removed, the treatment is repeated. — K. S. 

Ores of Zinc; Method of Treating [/or Precious 

Metals]. ('. W. Sexton, Brooklyn, N.T. Eng. Pat. 
7093, April 2, 19U3. 

ZiNO ores coiilaiulug precious metals, and previously 
roasted if sulphur is present, are mixed with stated propor- 
tions of carbon and of iron, and subjected to distillation in 
closed retorts. From the carbonaceous residue, the iron 
associated with the metals otlujr than zinc pre.sent in the 
ore, i.s magnetically sc'parated and subjected to suitable 
treatment to recover the metals with which it is al loved. 

-K. S. 

U.MTKD Statics Paticnis. 

Ores ; Process of Chloriuatiuif ami Prominalinj . 

J. I). Hawkins and H. . Fox, (h)lorado springs, Col. 
U.S. Pat. 727,020, ^lay 12, 1903. 

'I'liK ores are brought into contact with a halogen hydrate, 
e.//., chlorine hydrate, or with chlorine liydrate crystals, or 
w'lih sneh crystals enclosed in ice, and heat is applied to 
decompo.se the hydrate ana set tlie chlorine free. — E. S. 

Bromine \Hsed in Treating Ores] \ Process of Becover^ 

ff,j . C. l> Grove. U.S. Pat. 728,500, May 19, 

1903. 1 1 , page 7 13. 

Materials [Oee.'?] ; Process oj Subjecting , to the 

Action oj Air nr other Gases. C. E. Mark, Chicago, 
Hi. U.S. Pat. 728,201, May 19, 1903. 

Tin: materials are heated or roasted in a furnace having a 
porous bed or hearth, and air or other suitable gas is 
forced upwards through the hearth into the materials. 

— K. A. 

Ores; Means for Treating . F. I). Gross, Assignor to 

T. Goodwin and the Colorado Iron Works Co., all of 
Denver, Col. U.S. Pat. 728,908, May 20, 1903. 

Thk furnace has a roasting chamber w ith a lateral discharge 
opening, in combination with a separate covered labbling 
chamber. The hearth is annular and movable relatively to 
the chambers, and means are provided for causing it to 
revolve. Series of rods carrying rabble blades are inclined 
to tlie direction of movement of the ore, part of such rods 
being fixed, aud pait rotatable, the latter being provided 
with bladi s on both sides inclined in the same direction, 
the blades ou one side working in opposition to the blade.^ 
of the fixed rods, aud those on the other side working with 
the former to discharge the ore through the discharge 
opening, means being provided for simultaneously removing 
the rabbles from the path of the ore.-— E. «. 

Ore-Boaster. II. ]\r. Sutton, W. L. Steele, nndE. G. Steele, 
Dallas, Tex. I .S. Pat. 729, OUH, May 26, 1903. 

OiiK i.s conveyed through a pipe by a blast of heated air 
tangentially against the inclined inner sides of a hopper- 
shaped funmee, heated by a number cf burners, arranged 
tangentially to the inner wall, the furnace being pro- 
vided will) a relatively wide outlet in its top for the 
expanded air, aud with a discharge spout at its bottom for 
the roasted ore. The latter is conveyed, with access of 
cool air, and by means of a fan, into a separating chamber 
of similar shape to the furnace, from the discharge open- 
ing of wliich ii passes into a receptacle.— E. S. 
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Ores; Process of Hoasting . H. M. Sutton, W. 1^. I 

Steele, and E. (j. Steele, Dallnp, Tex. V.S. Pat. 729,000, ’ 
May 26, 1903. j 

The proceps consiptB in suspeudiDg the particles of the ■ 
ore ill a moving body of eoIl)pres^ed air, and aubjeelin^ 
them to heat and to a spiral centrifugal movement down- 
wunl to precipitate the ore during expansion of tlm air, 
by the moans described in the preceding abstract, followed 
by the subsequent treatment tlu*ro described. — E. S. 

Ora- Roasting Pnniacc. J. P. F. llerreshofT, New Vvik. 
U.S. Pat. 729,170. May 20, 1903. 

Tin: furnace comprises a series of superposed shelves for 
the ore, having apertures alternately at the side and centre 
in successive shelves, rakes carried by a central shaft being 
so arranged as to move the ore inwardly or outwardly 
towards th(* openings in the respective shelves. Spouts | 
carried by the rakes receive the ore below the peripheral 
apertures, and other spouts fccurcd to the shaft, serve for ; 
the central openings. — K. 8. 

Rlasl Furnace. ( ). S. CJairetscn, HufTalo, Assignor to 
(iarretsou l^'uriiace (Company, Pittsburg, Pa. U.S. P.it. 
728,700, May 19, 1903. 

Tuk furnace stack is composed of upriglit water jackets ! 
arranged side h^ side, secured by side and <‘ud tie-beams. 1 
'fbe jackets are in two sets, the lower set “ overlap]>ing : 
with the uppir portion of their water spaces tiie lower | 
portion of tbc water spaces of the upper jackets on the 
inner sides of the latter.” Drain pipes extend from the i 
bottom of each jacket downwards tj) a munilold pipe i 
arranged underneath the furnace l)ottoui, the flow of water ; 
tlirouglioiit being controlled by suitable valves. — K. 8. ■ 

Malle or Pgrilic Sinelling ; Method of . O. S. i 

(iarrethon, lluffalo, Assignor ro (lurrctson Furnai'C (/Om- 
pany, Pittsburg, i’a. U.S. Put. 728,701, May 19, 1903. 

Tjik molt*‘Ti matte is subjecicd to a blast underneath a | 
column of material containing a flux, and the slag is j 
removi'd and subjected to a blast under a column of | 
sulphur-bearing mateiial. 'I'he molten matte lesultiug i 
from the last process is then treated us in the first case. 

— E. S. ! 

slag Fnrnaec. O. S. (Jarretson, Ibiftalo, N.Y. I 

IJ.8. Pat. 728,701, May 19, 1903. | 

'riii: molten slag i.s conducted by a hopper into a rotary 
wheel or <lrura, having a hollow hub from which hollow 
spoke.s radiate, and a rim of hollow detachable connecte<l 
sections, also conMectc<l to the spokes. Means are provided 
for the circulation of a cooling agent through the holiow j 
parts mentioned. A lu How segmental shield (also traversed 1 
by the cooling agent) coniines the slag in the pockets ; 
formed by the spokes in tin* drum, during part of its ! 
rotation, until such slag is congealed, and discharged on | 
further rotation, in tlie solid state, into a slug chaniher 
through which air i.s circulated. — K. S. 

Slag Furnace. O. 8. Garretson, Buffalo, X.Y. 

I '.-J. Pat. 728,795, May 19, 1903. 

Molten slag is caused to flow on to the uj permost of a 
series of descending hollow steps. Ueciprocaiiug horizontal 
bars, arranged to slide over the top faces of the steps, 
agitate the slag as it passes down the latter, adjacent bars 
being moved in opposite directions. A cooling agent is 
applied to the cavities in the steps, these steps having at 
their ends heads with commuiiicatin^ ports. The hot 
congealed slag passes from the steps into a slag chamber 
traversed by an air current, which passes on to heat a 
steam boiler, a return passage being provided through 
which the air returns to the slag chamber. — E. S. 

JSloble Metals ; Method of Extracting . W. Martino, 

Sheffield. U.S. Pat. 727,659, .May 12, 1903. 

Cya.mde or other solutions of the “noble metals” arc 
treated at a raised temperature with “ barium-sulpho- 
carbide.” Compare Eng. Pat. 9501, April 24, 1902 ; this 
Journal, 1902, 1141 ; and U.S. Pat. 716,847, Dec. 23, 
1902 : this Journal 1903, 97. — E. 8. 


Gold- Extracting Process, T. H. Joseph, Salt laike City, 
Utah. r.8. Pat. 728,397, May 19, 1903. 

Dues coiitainiiig gold and silver are subjected to the 
leaching action of a Mohitimi containing potassium cyanide 
and barium hydn>xide, with or witliout calcium hydroxide. 
The claims also include tlio use in certain cum's of carbon 
<lioxidi‘ gas, alone, or forced in with compressed air b» 
agitate the pulp. ('ompnre I .S. Pat. 7l8,ti33, Jan. 20, 
190;*. ; this Jnuriml. 190.3, 214. — F. S. 

Metals; Means for Precipitating JJissolvcd . I’. M. 

Met'artVey, Ai^^ignor to the Union Ore Fxtractioii ami 
Ueduction ('oinpauv, both of Diuiwr, t'ol. U.S. Pat. 
728,7 If., May 19, 1903. 

A i:k< I ANr.i;i. vij precipitating tank is providiMl with 
alternate upwjirdly and downwardly extending partitions, 
with hori/.oi.tal perforated cylinders, containing scrap 
m«‘tal, nwolvmg between the latter, partially immersed in 
the solution to be ])ri*ei|iiiate(i. Means for causing lh<* 
solution to flow from end t«) end of the tank, and thus through 
each of the cj linders in turn, are providisl. 'I be apparatus 
is espeeiall}* elaiined for the precipitation (3’ copper from 
cupric solutions on to siwap iron. — F. S. 

Aluminium and its Alloys; Process of J*roduciua 

1). A. IViiiaUotf, liny, Iklginm, U.S. Pat. 728,129, 
May 12, 1903. 

Porous aluminium sulphide, or a porous ilouhle suliihide 
of aluminium and another metal, is heated in contact with 
a hy<lrocnrbon gas or other reducing uger.t to a temperature 
sufficient to efTect the rednclion of the aluuiiiiimii. 'rin^ 
n*8ulting product is i.udtcd with a flux. — F. S. 

Welding ( Unupound. M. P. Sliaper, N'amlcrgrift, Pa. 
U.S. Pat. 729,428, .May 26, 1903. 

The compound cemsists, ai>proximatelv, of iron or steel 
chips, shavings, or filings, 16 parts, with I parts each <3’ 
ammonium chloride and of “ burnt” borax. — Iv S. 


Fue.nch Patents. 

Iron and Steel; Platts and Powders for Cementing, 

Hardening, and Ftmpering . Societe Dcluias et 

Cie. Fr.'Pat. 325,916, Oct. 30, 1902. 

Tuknin<;s or filings of cast-iron are incorporated with fused 
boijix, to which a little polussium ferrocyanide may he 
adde<l. Tlio mixture is rolled into plates, or is powdered, 
for application to the purposes named in ihe title. — I^. S. 

Antimony; Metallurgical Trealmcnt of , and Appa- 

ratus for that purpo.se. F. M. K. Passe. First Addition, 
dated Oct. 30, 1902, to Fr. Pat. 3PJ,.">3I, March 13, 
1902. 

The furnace emploved uuder the main patent (see this 
Journal, 1902, 1537) is supplemented by a ehamher, 
described in detail, wherein the fumes arising from the 
' rousiing ore are condensed, serving at the same lime to lieat 
air which is directed to various j)artH of the furnace, by 
various adjuncts, in such manner as simultaneously to pro- 
mote the draft, assist in the roasting pro jess, and enable the 
temperature to he so regulated us to enalde certain con- 
stituents of complex ores to be fractionally set free, i.e., in 
succession. The condensing chamber is divided into com- 
partments by inner walls, leaving spaces alternately at the top 
and the bottom for passage of the fumes ; but these are shut 
off entirely from the end compartment, into which a great 
number of horizontal pipes traversing the chamber, and 
open to the atmosphen* at the opposite end, enter. From 
this end corapurtment the air heated by the condensing 
fumes is led to the furnace for application as described. 

— E. 8. 

Zinc Furnace. A. J. Ash. Fr. Pat. 32.3,589, Oct. 24, 1902. 

I See U.S. Pat. 702;526, June 17, 1902; this Journal, 1902, 
l978.-t;,S. 
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Zinc and other Volatile Metals ; Process of E.r trading 

from their Ores, Society Trollhattans Klektriaka Kraft- 
aktiebolag. Fr. Pat. 32:), 895, Oct. 21, 1902. 

The powdered zinc ore, mixed with carbon, chalk, and, in 
«onio ciiMef, with iron ore, ig continuously fed into a shaft 
or pipe in the roof of an electric furnace, and against a side 
wall, so that the descending ore presents an inclined face or 
surface between the roof and the floor, receiving radiation 
from the arc. As the ore fuses on the inclined surface, it 
flows over a step in the furnace floor on to a depre8sc<l 
part of the same, and the slag issues through a suitably 
arranged vent. Provision is made for conducting away the 
metallic vapours, as they form, to u condenser. — H. S. 

Zinc; Mctallurt/y of . E. H. Hopkins. 

Fr. Pat. 325,903, Oct. 2.5, 1902. 

Skk Kng. Pat. 22,.).'>4, Doc. 11, 1900, and U.S. Pat. 708,044, 
Sept. 2, 1902 ; this Journal, 1902, . 54 and MOl respectively. 

— K. 8. 

Ih'iquettes from Powdered or Crushed OreSy and from 
Suhstauces eontaining Ores ; Process for the Manufac- 
ture of . A. Ihmay. Fr. Pat. 325,9<H, Oct. 30, 

1 902. 

Till-: ore is submitted to high hydraulic presstirc, applied at 
first gradually, and in such a manner that the moisture and 
air contained in the on* are allowed to escape between the 
sides of the mould and a second ram which forms the base- 
plate of the mould. The Huai compression is made at 
pressure of from 800 to 2,000 atmospheres, both the base- 
plate ram and the ram proper moving into the mould and 
forming the brupiet e. — L. G. 

Gas Furnace ; lleverbcratory P, Schmidt. 

Fr. Put. 320,100, Nov. 5, 1902. 

In a reverberatory gas furnu(e for heating ingots, forgings, 
&c., the hot products of combustion lca\e the furnace 
through a "hlch surrounds the passage for 

the air-supply. 'I'he waste gases pass out in the o]>posite 
direction to the inflowing air, which becomes heated and 
then mingles with the comhiistiblo gas in an arc-shapcil 
chamber above the arch of the furnace. The burning | 
mixture enters the furnace chamber through ports in the 
arch. Cross bricks are arranged in the flues for the air and 
hot gases, to facilitate the interchange of heat. — H. B. 

XL-ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(J.) -KI.KCTKO-CIIEMISTUY. 

Alkali- carth’tnetal Su/phides ; Klcctroh/sis of . A. 

Brochet and G. Bauson. Comptes rend., lUO.’b 136, 

[20] , 119:)— 1197. 

Thk results, both in dilute and eouccritrated solutions, are 
exactly parallel to tho.‘<e in the case of sodium sulphide 
(see this Journal, 1903, 7u2), and are represented iii the ease 

of Imriiiml.v y{} + II.O Ha(< + H; + 

riatiuum, iron, or nickel may be u>ed as anode, as may 
also carbon or lead ; iiiider certain circumstances, however, 
the carbon anode raay bo slightly attacked and oxidised, 
or the lead anmle coated with peroxide. Copper acts ; 
as a soluble anode. Sodium chloride may he added without 
interfering with the course of the reaction, but in this case 
iron and nickel become soluble anode''. It the reduction of 
the polysulphide were prevented, this electroly.sis might ; 
become an industrial method of preparation of barium ! 
hydroxide ; but alteration in the cathode density is of no 
effect, and the addition of chromate is out of the que.stion i 
here.-J. T. D. 

Sarinm Sulphide ; Klcctrohjsis oj ^with a Diaphragm. 

A. Brochot and G. Uauaon. Con.ptos lend., 19()3, 136, 

[21] , 12.58—1200,;^ 

Tjik primary electrolytic decomposition (see preceding- 
abstract) is not altered by interposing a porous diupbragm ; 
but the reduction of the poly.*!ulphule by cathodic hydrogen 


is prevented, and there is a transport of barium hydroxide 
to the anode, so considerable that in certain cases practically 
the whole of it is found in the anodic compartment. The 
addition of barium chloride or alkali chloride does not 
modify the general course of the reaction, but it prevents 
the use of an iron anode. Barium hydroxide may be used,, 
however, in the cathode compartment, without modifying 
the electrolysis ; hence the mother liquors of one operation 
may he used in the cathode compartment for the next. 
The barium hydroxide produced is readily separated, by 
cooling, from the very soluble i)Olysulphides. By saturating 
the remaining polysulphide solution, hot, with barium 
>ulphide, the polysul]»hidc is preeipitati-d, and may he used 
as a source of barium salts and sulpliur, while the anoda 
liquor is thus prepared for the next operation, 'fhe method 
promises to be an economical plan of preparing barium, 
hwlroxide. — J. T. 1). 

Azohenzenc ; Electrolytic Preparat ion of . Farbwerke 

vorm. Meisicr, Lucius u. Briining. Ger. Pat. 141,535,. 
Marcli 28, 1902; Zeits. aiigew. ( hem., 1903, 16, [-1]^ 
502. 

AceouDiNfi to Ger. Tat. 127,727, if nitrobenzene, lield in 
suspension in a weak solution of alkali, be suhjecteil ta 
electrolysis, without the use of a diaphragm, it is rapidly 
reduced to azoxyhenzeiie. It is now found that if the 
»‘lectrolysis be carried out at a high temperature (above 
95 and with use of a concentrated solution of ulkali,. 
azobenzene is produced, together with small quantities of 
liydrazol>(*nzene. The containing vessel is made to s(*rv(i 
as cathode. — A. S. 

FAectrolytie Separations : Manganese from /row. Alumi- 
nium from Iron or Nickel^ Zinc from Iron. Hollard 
and Berlie.ux. XXIII., page 7C2. 

E N ( i M .s H P A T r: T s . 

Electric Batteries. 1). II. Wilson, Chiciigo, HI., U.S. A. 

Kng. Pat. 27,720, Dec. IG, 1902. 

SuK U.S. Pat. 715,920, 1902 ; this Journal, 1903, 99. 

— G. 11. K. 

Gatranic Batteries ; Impts. in . The llals(‘y Klectrie 

Generator Co., Ltd., Edinburgh. From tlie Halsey 
Electric Generator Co., of New Jersey, U.S.A Eng, 
Pat. 28,807, Dec. 30, 1902. 

Skic U.S. Pat, 717,394, 1902 ; this Journal, 1903, LI 8, 

— G. 11. U. 

Elect ! odes ; Negutirc ■ fw Electric Accumulators and 
the Method of Forming them. The Chloride Electrical 
Storage Co., Ltd., Clifton Junction. From La Soe. 
Aiionyme pour le Travail Electriqiie des Aletaiix, Paris. 
Eng. l*at. 28,013. Dec. 18, 1902. 

Thk negative ]dates are composed of, or coated Avith, the 
active metal in a crystalline form ; this being effected by 
keeping the electrode on which the active mass is to be 
reduced at an electrical pressure considerably removed 
from that corre.'[)OU(i<ng with the evolution of hydrogen. 
Various examples are given of the methods of obtaining 
the crystalline metal, and it is stated that the electrolysia^ 
i*liouid be effected in an electrolyte in which the active 
material, if at first too insoluble, becomes less so, or, if at 
first too soluble, becomes less soluble. — G. 11. K. 

Alkali Chlorides ; Process for the Electrolytic Depositiott 

of , and Apparatus ther for. II. Cuenod and 

C. Fournier. Eng. Bat. 12,G91, June 3, 1902. VII.> 
page 712. 

Photometers or A.ppuralus for [Elctrically'j Measuring 

the Intensity of Lxyhl ; Impts. in . W. Frisby. Eng. 

i’at. 13,442, June i3, 1902. XXIIL, page 7G1. 

United States Patents. 

Cell ; Electrolytic . IL K, Moore, Lynn, Mass.* 

Assignor to Moore Electrolytic Co., Portland, Me., &c. 
U.S. Bat. 728,274, May 19, 1903. 

The cell has a cover, beneath which is a chlorine space. 
Carbon anodes are used, the carbon having a socket con- 
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tuiuing a copper block, with a casing in the block having a ’ 
coefficient of expanfiou bet^veeii those of copper and 
rarbou respectively. A conductor passes through the cover 
itiul makes a threadeil connection with the block. On the 
end of the conductor is another block ; and a glass tube 
enclosing the conductor is clumped between the two blexrks. 

— W. (1. M. 

i'hromium ('tnnpounds and Alkalis; [ /J/cr^ro/^/ir] Pro- 
duction of . II. Specketer, A>signor to t'ljem. 

I'abr. (iriesbeim Elektrou. II. S. Put. May 11». 

lyo.'k V 1 1., page 742. 

Fuencu Patent. | 

Watrr ; [El(ctncal] Purification of . E. PclliiS and , 

.1, Legraiid. Er. Pat. Nov. 4, Will. 15., 

page 7:>7. ' 

(/?.)— EEECTKO-METALEUKGY. 

MelallHrtjn ; A pplication of the Electrical Purnai'e in — . 

A. Keller. Paper read before the Iron and Steel Inst., 
Spring Meeting, 

^lanufacture of Fcrro-chronn\ — With slight mixlifications, 
ealeium carbide furnaces are suitable for the prothiction of 
fi-rro-chroino, in which as niin h as 7 or 8 i>er cent, of 
earbou is admissible. In the production of ferro-chrome in 
tht! cupola furnace, dilHculties were frequently experienced I 
owing to the “ hanging uf> ’’ of the charge. Ily reason of j 
the higli teinperatnre of the hearth, this difficulty not > 
encountered in the electric furnace, and the ferro-cliroine 
cult be lapped off in the liquid state. The electric process 
has now entirely superseded tiie old incdhod. ; 

Special Iron Alloys. — Allots of iron with tungsten, 
titanium, niolybdinuin, vanadium, and other rare metals 
can all be produced in tin' electric furnace. 

Electro- Mctalluryy of Silicon. — Ily means of the electric : 
furnace, even when working at moderate temperatures, 
alloys can he produced without difficulty, richer in silicon i 
(coidainliij' from 2.") to HO per cent.) tiiau those obtained in ' 
the hlasr furnace. h'erro-silicon mrde in the electric ' 
furnace is charaeferised by its high degree of purity, 
this being in general greater, the higher the content of ; 
silicon in the idloy. A .jO per cent, fcrro-siiicon examined I 
by the author, contained as impurities only 0*02 per cent, of | 
pliosphorus an<l traces of sulphur and carbon. 'J'he energy j 
required lor the production of 1 ton of .*30 piu' cent, ferro- , 
silicon is 3,50o kw. hour.s, but the mauiifacture can or.ly ho | 
economically carried on in ii large installation consisting of : 
])Owerfirl electric furnaces of tiie lesislarice type, 'fhe raw 
materials are preferably quaiiz, scrap iron, and coke. 

Rediution of Iron Ores. — The electrical reduction of i 
iron ores is only practicahh* from an economic point of I 
view; (1) in the prcduction of special qualities of iron | 
from pure ore delivered at the works on favourable terms; , 
(2) in cases where iron ore of good (juality is abundant, j 
anti Avhere natural sources of power are available in the | 
immediate neighbourhood of the ore deposits. One kilo- j 
watt-year utilised in an electric reducing furnace is capable 
of yielding about 4 tons of steel-making pig-iron ; in ! 
general, therefore, electrical reduction is only practicable 
if the cost of 1 kilowatt-year does not exceed Or/. 

Manufacture of Steel.— It is stated that about 1*10 i 
kilowatt-years are required for the melting and fining of 
1 ton of steel by the fusion of scrap iron and steel ; thus, , 
even if the motive power be supplied by a steam engine, the 
cost of the electric energy' will approximately amount to 
only d2.v. per ton of steel. ^ 

Electric Bla.H Furnaces for Uedticiny Iron Ores . — 'I'he 
requisite conditions for successful working are : (I) 

sufficient power for treating a large quantity of ore ; (2) 
continuity of working. To comply wdth these conditions, 
the author uses vertical, adjustable electrodes, so that the 
heat can be focussed at several points ; also several elec- 
trodes are placed in parallel, so that any one of them can 
he renewed vrithout stopping or varying the working of the 
apparatus. Each furnace contains at least two g:roaps of 
' two electrodes each, the two latter being arranged in 
parallel, and the two groups themselves in series. These 
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four electrodes project through refractory walls, and each 
one cun be independently raised or lowered. A pressure of 
25 — .1(1 volts for each focus is einplojed. The furnace 
hearth is constructed in the same manner as that of an 
open-hearth furnace. Thu melting ehamber is surniouiiied 
by a shaft of brickwork containing the ores, fuel, and 
thixing materials, which arc chargetl in from the top. The 
reduction of the metal at first takes place »)n the hearth 
only, but after a time it extends throughout the whole .sliaft, 
which is kept constantly full. 

Electric Fifiitiy Furnace. — 'Fhc metliod of electric 
distriliiition is similar to that described above. 'The fining 
furnace, however, emitain.s only nndten metal, together 
with the siihstunees necessjiry for completing the elimina' 
tion of the non-metals, and the surface of the biith is kept 
at a snllicienlly low level to allow of sampl«*8 being taken 
during working. A prt's.sure of .'>0 — 75 volts for each focus 
is employed, and it i.'i important to prevent the electrodes 
from coining into eontuet with the slag. 

'The atitlM)r concludi's by giving a description of the 
arrangement of an eleetrieal steel work-!, witli fining 
furnaces worked in conjunction with rt'<iiicing furnaces (see 
figure). It is that in a works with an available force 


(A 



of 10,000 h.p. on the shaft of the turbines, 00 tons of steel 
could lie jirodueed per day, tor., 50 tons from the i educing 
furnaces working on ,^>5 per cent, ore, tind 10 tons from the 
smelting of scrap in the fining furnaces. 'Fhe total cost 
(exclusiv<- of royalties) of ])rodueing I ton of ingot, steel is 
e.stimated at 72.v. — HU.v , taking the co.st of 1 kilowatt-year of 
8,400 hours to he 2/., including amortisation. — A. S. 

Zinc Extraction ; Electrolytic , hy the Jfoepfner 

Process. E. (iiieuther. Eug. ami Mining J., EJOd, 76, 
[20], 750--752. 

Tiik author gives a description of the Hoepfner proces* 
for the extraction of /.inc, as successfully worked at 
Fuhrfort-a «1-Liihn, Germany, from 189.’! to 1897. The 
raw material used was the cinder from zinciferous pyrites 
used in the manufacture of sulphuric acid. It contained 
from 10 to 16 per cent, of zinc. It was ground to 1 *5 mm. 
size, mixed with 18—20 per cent, of common salt, and 
roasted in a muffle furnace for 20 — 22 hour.'i at a tempera- 
ture not exceeding fi.''»o"" C. The consumption of coal was 
one-lifth of the weight of the zinciferous cinder. The hot 
furnace charge was leached with water or with dilute liquor 
from a subsequent stage of the process. The solution 
thus obtained contained 10 per cimt. of zinc together with 
sodium chloride and sulphate, and small amounts of lead, 
copper, cadmium, arsenic, manganese, and thallium. 
Sodium sulphate was separated by cooling to — 5^ C,, iron 
and manganese were precipitated by addition of bleaching 
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powder and marble dust, and electro-negative metals (to 
xinc) by zinc dust. The clear solution then contained, on 
(be average, 20 per cent, of zinc chloride, 22 percent, of 
aodium chloride, 0*05— O’OC per cent, of sulphuric acid, 
and traces of lead, iron, and thallium. It was acidified 
with hydrochloric acid free from arsenic, and .subjected to 
electrolysis in a series of V'^^b^^ped vais, shown in plan in 
Fig. 1. Fach vat contained e’ght anode cells and .seven 


sides, and passed out at the top of the opposite side, so 
there was only a circulation past the cathodes, but the 
solution could pais beneath the anode cells. The acidity of 
the electrolyte was maintained at ()*08 — 0* 12 per cent, of 
hydrochloric acid, O’O.'J — ()*05 gnu. of acid being added per 
ampere-hour during the electrolysis. The proportion of 
zinc in the bath was not allowed to fail below 2 per cent. 
A current density of 1(K) amperes per sijuare metre wa** 


Fk;. 1. 



cathode compartments ; the former w'ere separated from 
4he latter by diaphragms of nitrated cloth, and were clo.sed 
in on top. The anodes, d, were of hard artificial carbon, 
whilst the cathodes, u, coii.sistcd of discs of zinc or inm, 
fixed vertically, by means of iron sleeves, h, to the shaft, c. 
The current was transmitted through the conductors, t, 4. 
The electrolyte entered each vut oii one of the longitudinal 
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u.'^cd, the terminal voltage Ixiing .‘1 *11— 3*6. The current 
cllirieney was 97 per cunt, or more, and the zinc was 
deposited in ^lenst* form, silver-white in colour, but there 
wa.s a tendency to irregular deposition at the circumference 
of the discs, as the result of the locally higher current 
density. The (le|)osite(i zinc was rcmelted in a reverbera- 
tory fju’uace and lost from 1 *5 — 2 per cent, of its weight ; 
the consumption of coal was 7 — 8 per cent, of the weight 
of metal. The final jroduct contained 99*97 — 99*9S per 
cent, of zinc, 0*01 — 0*02 per cent, of lead, and traces of 
iron and thallium. The chlorine gas from the anode cells 
w.is led into bleaching powder chambers (see Fig. 2), of 
which there were four, arranged in series in such a way 
that any one could be used as the first. Detailed estimates, 
bused lor the most part on practical experience, are given 
of the cost of a plant capable of producing 6.)0 metric tons 
of electro-deposited zinc per annum, the extraction of zine 
liom the roasted chloridised material being 7*5 per rent. 
For a plant of this capacity the capital outlay would be 
l()2,r)00 dols.; the cost of working, 116,779*5 dols. per 
annum; and value of j)roduots, 130,31.3*5 dols. per annum; 
or an anntuil profit of 1.3,."):34 dols. — A. S. 


XII.-FATS, FATTY OILS. & SOAP. 

Oltve. Oil; Dot'n Choleaterol Occur in .' A. 11. Gill 

and C. G. Tufts. J. Ainer. Chem. Soc., 1903, 26 , [^], 
•498—503. 

In order to elucidate the question of the occurrence of 
cholesterol in olive oil, the authors tieated a Californian 
virgin oil, preasid from fully ripened olives and of known 
origin, according to the method previously described for 
maize oil (this tiournal, 1903, .501 and .513). A sample 
of the fatty alcolnd from olive oil was prepared by twice 
saponifying the propionate melting at lol • 5''— 103*5- and 
recryslalJising the product three tiines. 

Irom the melting points and properties of this alcohol and 
its esters, the author concludes tint the crmipouod from 
olhe oil IS pbytesterok— A. S. 
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Elfteis Guiuunsis ; Fruit and Oils from \^Palm and 

Palm-ktrrtel OVs]. it. Fcndl^r. d. uharm. Ges., 

1903, 13, 11.). Chein.-Zdt., 1903, 27, [41]» Kip. l*iS. 
Tmk author has examineil the fruit from the four varieties 
of oil palm growing ia Togo, and has determined the eon- 
stants of the oils yielded by the fruit-pulp aud the kernels. 
The pulp contained from 5H’5 to OG*,’) per eenf. of oil, ."i ll 
to G-9 per eent. of moisture, and ‘J8*2 to ‘.i.'i S pi r cent, of 
resiilue ; whilst the kernels gave the following results: — 
()il, 4,3-7 to 19*2 ; moisture, .Vi) to b-2; and residue, U-i) 
to 48 * 1 per cent i 

The palm oils hail the following eharacteristies .Melting 
point, 3.) — 43' (’. ; solidiGeation point, 31 ' — 39' ('. ; .sapo- : 
nification value, 200- 8- -‘30.V ,V free ueid (as oleie aeid), ! 
54 • t)G — .*>7 • 18 per cent. ; Keichert-MeiHsl value, 0 - 74 — 1 *87 
and iodine value, .03 * 18— .j? ' 41. 

The eharacteristies of the palm-kernel oils were as 
follows: — Melting-point, 28’ — 30° C ; soliilification point, 
23 --24’(\; saponitiea ion v.due, 240*3 -25l) ; free aeid ' 
(as oleie aeid), 3 ■ 10 — 4 • 1 3 piu* eent. ; Ueiehert-Meissl value, ' 
j-8.) — 1)-82; aud iodine valui*, ll-0 — 10*8. 

The fruit pulp confititutes from -J 1 to 7t) ])er eent. of the | 
whole fruit, aeeordiug to the variety of palm, whilst the | 
kernel (without the sliell ) constitutes from 0 to 2.") per cent. ! 

~(\A. M. 

('oJiunc y nU from ■ British Honduras. IJiil!. of the Im- ' 
perial Inst., Suppl. to the Hoard of Tru<le .J., May 21, 
1003, 25—20. 

Tiik nut.s are the product of tlie C^ohune palm, .ittalca 
(-'ohuney wdueh is very ahundaiit in British Honduras, 
d’he liornels are about the size and shape of Isrge nutmegs, 
and when cut presen* the appearam-e and odour of eoeoa- 
niit. By extraction with ether they yirdded rather more 
iliaii -lo per cent, of oil, which gradually jolidilied to a 
yellowish fat. 'i’he oil-oake contained 2. a per cent, of 
nitrogen, 'fhe oil had the following jjhysieul and chemical 
eiinstants : — Melting point, 18° — 2(V (1.; solidification 
point, lo — 10° ( ; saponification equivalent, — 

25:>-3 ; iodine absorption, 12*9 — 13*0; melting point 
of fatty acid.'', 27' — 30 ( ’. ( 'olmne-nnt . il thus elojc y 

resembles cocoa-nut aud palm-nut on ; it can bo readily 
saponified, and yields a soaj) entirely free from smell. Tlio 
.-helled nuts have been valued at about \Ul. per ton. — A. .'8. 

Afitfourcira Xuls Jrom Poiiufjuese East Africa. Bull, of 
the Imperial lust., Suppl. to the Board of Trade 
.May 21, 1903, 20—29. (See tliis Journal, 1901, Oou.) 

'run sample examined consisted of small brown nuts (about 
\ in. long by } in. diam.), covered with a thin shell, which 
IS tasfly detached by rul>bing. The kernels have an acrid 
taste, aud eont. in such a large proportion of oil that lhe> 1 
cannot be ground to a powder. I'he kernels amount to j 
88 and the shells to 12 per cent, of the total weight. By i 
extraction with ether, 01 per ceiir. of oil was obtained from j 
the entire nuts, b8 per cent. Iruiu the kernels alone, and | 
14 per eent. from the shells, d'he oil is solid at the ordinary ' 
temperature, and consists eliicH/ of pnimitin and olein, ' 
toffcther W'ith some free fatty acids, ehiefiy oleie acid. The i 
following figures were obtained by the examination, respec- 
tivcl}’. of the oil from the entire nuts and that from the ' 
kernels only: — Melting point, 37’(’., and 40 C.- solidi 
fieatiou point, 20’— 25 ( ., and 2.5 '—30 C ; acid value, 
5*>*5 and 42*4 ; .sa[»onification value 2ft) and 241; i 
iodine value, .55 *8 and 47*8. 'i'he o;I would probably be 
of considerable value for the * manufacture of soap aud 
candles. I'he oil-eake contains nearly the .same percenta‘»‘e 
of nitrogen as linseed cake. — A.S. " ” I 

Glt/rcrin ; Determination (f . .\. Buisitie. 

XXI 1 1., page 703. 

E.nglish Batknt.s. 

Fatly Substances from Falu, Faity Acidsy and Fatdike ' 
Substances of Animal and Vegetable Origin; Process ! 

of Manufacturing , and oj Faldihc Substances of j 

Mineral Origin, ( ). Liebrcicb, Berlin. Kng. I*ai. 
12,957, June 6, 1902. 

Skk Ger. Pat. 130,917 of 1900; this Journal, 1903, 149. 

— C. A. M. 1 


( Lubricating Oils; Apparatus for I'csting . J. V. 

I Johnson, London. From Klt-kiriiitiits-Act.-Ges. vorni. 
^V. Lahmeyer, Frankfort a/M., Germunv, Eng. Put. 
15,897, July 10. 1902. 

Tills appanUiis, which is specially intended for testing 
oils for .shaft henringH and jDarnal";, euDsists of a shaft 
supported in a siiigie bearing and provided on each side 
With a Hymmeirieal disc or lly-wheel, which oonceutrie 
rings may he placetl to im*iease the pressure on the 
bearing, 'fhe amount of frietioii may he determineil from 
the mimher o^‘ revolutions made by the shaft during a 
specified lime after the driving jiower has been discontinued. 

A. M. 

0//.9 in Fou'dcr Form ; Process of Manufavluriuj Solid 

Iodized nutl Bromized , F. Boehm, L indon. From 

II. Winternitz, Ilulle a/S , Germnny, F.ng. Bar. 3430, 
Feb. 13, 1903. 

Tiik oil, notably seMinie oil, after treatinmit with iniline or 
bromine (Ger. Bat. 9(1, 195), is mixetl with imncentrated 
milk or its principal constituents (casein salts, milk augur), 
and evapoiati-d to dryiu'ss at a low temperature in raruo. 

—C. A. M. 

Fukmjii Bai ic.n is. 

bat.t aud Oils, particularly ('ocoanut Oil; Purijicntion 
(f . (y I- 1. genius. Fr. Bat. 3*2.5, 70H, Sept. 2, 1902, 

Seb Uig. Bat. 19,171 of 1902 ; this Journal, 1903, 1()2. 

-C. A. M. 

Olice Oil “ f.’/o.vie'’ ; IC.tt ruction if ()H from — — 

IL Bt rn.inl. Fr. Ikit. 3*2.5,900, ( »et. 30, B.nrj. 

'J’liB black product, known as “ erasse,” obtained in tho 
expresston of olive oil, consists of a mixture of water and 
fruit i»ulp impregnutt‘d with oil. Hitherto this oil hull 
i been extracted by means of carbon bisulpliide, but, 
j according to this patent, the impurities are precipitated 
I from the emul-ion liy tn*uting the substama* with sin acid 
j at SI temperature of about looM*. 'I'he oil rising to the 
I .surfaei* i- neutralised if necessary. — (’. ;\. M. 

I 

I XIII.-PIGMENTS, PAINTS : RESINS, 
VARNISHES : INDIA-RUBBER, Etc. 

(H .)-~Bl( ; .M IVNTS, PA I NTS. 

E.nglish Patknt. 

Pigment, s, and Process of Making Same. W' J. .Ann- 
bruster, St. Loui.-, Mo , r.S..\. I'aig. Bat. 3709. h'eb. 17, 
I9(»2. 

Si E IJ .S. Bat. 721/234, 1903; this .lournal, 1903, 502. 

— M. J. S. 

UnITBI) St.vtes Patbnts. 

Furnace for Oi idisiug Alelals \^for Producing Pigmenls~\, 
W. IJ . JsiiiK's, Bhiladelphisi, Ba. IJ.S. Ikif. 728,109, 
.May 12, 1903. 

A KorvrMii.K inclined cylinder, having an enlargement 
forming a pool for molten metsil, i- connected at its 
bottom by a descending flio* to si second rotatable cylinder 
below the first, sind inclined the contrary way, having a 
discharging device at its outlet. Means are jirovided for 
charging the pool, for agitating the molten metal in it, 
iiud for causing a How of oxidi.-ing agent throughout. 

— E. L>. 

Azo Dye [yh/* Pi’jmculs'\, aud Proc€,ss of Afalmiy Same. 
E. A. Foiinieaux, Assignor to H. A .\lelz. IJ.IS. Pats. 
728,38.-1 and 728,455, May 19, I 'JD.L IV., page 737. 

Pigment \^Lead Sulphate'] ; Apparatus for Manufac- 
turing . J. B. Jlaiiuav, Ia)ch Long, Scotland. U.S, 

P*ats. 729,492 and 729,493.\Muy 20, 1903. 

See FJig. Piit. 2297 of 1901 ; this Journal, 1902, 35G. 

-- T. F. B. 
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Paint- Oil ; Process of Prmluciny E. C. Holton, ! 

Cleveland, AwHicnor to the Sherwin-Willianw Co., Cleve- i 
land, Ohio. U.S. Pat. 728,918, May 26, 190.3. 

Hix>wn oil.i nre treate<l with a solution of «ul{>hur chloride 
in a hydrocarbon, and the mixture thinned with a petroleum 
product (benzine). Suitable proportions of the Inj^redients 
are specified. — C. A. M. 

Fkk.nch Patents. 

Zinc Salts [0.r/</c, Sulphide, Qjtysulphide] extracted 
directly from Zinc Orrs ; Process for Adaptation of 

t jor Painting, ( ompa^iiie <les Mines d’Arrigas. 

Fr. Pat. :i2.'),o87, Oct. 21, P.ll)2. 

Zinc ores (calamine, smithsonite.) treated with aminoiiiii, 
give up practically the whnli! of their zinc, together with 
any other metals who,^e oxides are soluble in ammonia. 
The foreign metals are removed from the solution by 
treatment with any Fuitable rengent. 'fhe filtered solution 
is then either evaporated or it is treated with sodium sul- 
phide, and the resulting /ini? compounds are calcined. 'I'he 
sodium earhonute obtained as a secondary pro<luct when 
*ine sulphide is precipitated, is employed for the prepara- 
tion of sodium hulpbide by eausiiig it to act on caleium 
sulphide, and both this reaetion and the recovery of the 
foreign metals form part of the claim. ’Phe ammotiia is 
also recovered by distillation. — .M. .1. S. 

Paint and Varnish ; Composition fur Removal of . 

C. Ellis. Fr. Pat. 323,650, Sept. 1, 1002. 

A WAX, or substance of analogous cbara<‘ter, is <liss(dved in 
an aromatic liydrocarhon, or a derivative of sucb a hydro- 
carbon. To this solution there is added an jiliphatic aleoiiol 
capable of admixture with the arnmalic solvent, but in 
which the wax is insoluble. The result is a gelatinous 
product, which has the propm-ty of softening the varnish or 
paint to which it is applied. — M. ,1. S. 

(B.)— RESINS, VARNISHES. 

K.noi.ish Patents. 

Siccatires ; J^rores's of Manufacturing . \V. Traiiie, 

Wiesbadeu, (Jeriuany. Eng. Pat. 5261, March 6, 1003. 

Vauioi's mixtures composing li(|uid driers are claimed, 
which consist of mixturt's ot linseed oil with red lead, 
litharge, niaugaiiese horate, lead resiuate, or manganese 
resiimte, the essential featuie of the compositions being that 
tli/ey all contain a certain (inamity of naphthalene. 'I'he 
presence of this latter is said to increase the soliihility of 
the driers, especially those containing reainates, and to 
yield HU easily drying, elastic, and perfectly clear varnish. 

— F. H. L. 

Linoleum or the like with Veins passing completely 

through the Material ; Processes for Making . W. P. 

Thompson, Liverpool. From the Rremer Linoleiim- 
werke, Delmenhorat, (Jermany. Eng. Pat. 15,656, July 
14, 1002. 

The linoleum material is fed vertically from a hopper 
between a pair of rollers placed side by side and ruiining 
on horizontal axes, the foundation stuff being guided by 
one of the rollers, and passing between them also. ^ 13y this 
arrangement it is possible to make linoleum having veins 
resembling wood grain, soliil all through, the usual dis- 
tortion of the markings which occurs owing to the greater 
friction (and therefore retardation) of the material against 
the lower of two superposed rollers being avoided through 
the vertical feed. — F. H. L. 

United States Patent. 

Linoleum or like Coated Fabrics ; Composition for Vse in 

the Manufacture of . J. A. Shepherd, Glasgow. 

U.S. Pat. ’728,50^ *Hy 19, 1903. 

See Eng. Pat. 267 of 1902 ; this Journal 1903, 36. 

® — T. F. B. 


(C.)— INDIA-RUBBER. 

Rubber Cultivation in the Congo Free State. M. Bcmcl- 
mans. Rev. des Cult. Colon., No. 116 ; through Bull, of 
the Imperial Inst., Suppl. to the Board of Trade J.,. 
May 21, 1903. 32—34. 

The author gives a description of the attempts made to 
cultivate various foreign species of rubber plants in the 
Congo Free State. 'I’he species planted include Manihot 
Glaziovii (Oara rubber tree), Hecea brasiliensis (Para 
rubber tree), Castilloa eW/cn (Central American rubber 
tree), Funlumia elastica (Lagos rubber tree), Urceola 
(Ponieo), and the pltiut yielding balata, a gntta- 
jiercha substitute. Details are given of the methods oC 
imnortin«»- ami of cultivation found to he most suitable. 

-A. S. 

Rubber; Method for Ri:eoeery of .from Soft Vul- 

canised Rubber. ( '. J. Polony. Gummi-Zeit., 1903, 17^ 
[35], 773. 

The waste or other vulcanised rubber to be treated is 
ideaneil and cut into pieces about the si/e of a pea. Resin 
or uir.ber oil is heated to SO' and the rubber ilien 
addc'd gradually with constant stirring, 100 kilos, of rubber 
reipiiring 300 kilos, of oil. Solution is aided by adding, 
to the oil .5 to H per cent, of its weight of water. Tin* 
boiling is most simply and ipiickly done in a vacuum 
apparatus, otherwise in n distilling apparatus with eon- 
deiisiug arrangement. Ir eitln r ease, the temperature does 
not rise above 160 (b during the whole process. Steam 
at, at least, s atm. pressure is necessary for this 
temperature. 

After one hour's boiling, the rubber and oil Inive liecome 
a nilifo’an mass wliich resembles thiek V'emdiaii turpentine. 
On being allowed to stand some hours several layers form, 
the lowest containing loading materials, sulphur, and all 
other constituents excepting the rubber or its congimers,, 
which an? contiiiin-d in the upper layer. 

To the upper layer, pumice stone, chalk, gypsum, or 
other Fuitable substance is added, and the mass treated, 
with alcohol in .an automatic extraction a[)parnlu6 to extract 
the resin or amber oil. 'i'lie alcohol is driven off by heat, 
and the rubber obtained ))y extracting the residue with a 
rubber Kilvent, such as petroleum sjnrit, bi'nzene, tiirptm- 
tine, or ether. The solution may be used as such, or 
evu[iorated to obtain solid rubber. — J. 1C. B. 

Gutta-Percha ; Chemical Analysis •»/' , as a Guide i?r 

its Cultivation and Valuation. Van Rombnigh and 
'I'romp de Haas. .J. d’Agric. Tropic., [19J, It ; through 
Bull, of the Imperial Inst., Suppl. to the Boaid of 'fraibs 
J., May 21, J9u3, 30— -32. 

In selecting gutta-percha trees for cultivation, the botanical 
iiientilication of ihe different species is extremely difficult,, 
ami many species almost identical with regard to botanical 
characters > ield gntta-pereha of very different (|uaHties. 


t’oniniercial Niinie. 

purities. '' ^b'r. 

Resin. 

Butta. 

Value. 


Per 

Per 

Per 

P(‘r 
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'out. 
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31-4 , 

28-0 
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Sarawak Sound i, 
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Piiuing fcntta Pnlclo, 
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6-8 ’ 
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2U*0 
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No. 1 
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2J 

rcH 
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Nc. 1 
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;V9 

.35 *3 1 
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.360 

No. 1 
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0-7 

8*(; 
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54-2 

3.50 

No. 2 

IndraKiri white 

21*7 

.VI 

28 ‘5 

44*7 
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Soondi 

2*0 

4-1 

46 ’2 

47*7 

' .370 

Sam has white Soondi 
Koetei guta Men»h. 

ro 

4-4 

53*6 

41-u 

im 

No. 1 

Pahang white Soondi, 

j U‘8 

3-8 

^ 34-8 

j 4ip( ; 

500 

No. 1 

i . 

0*5 

12-8 

j H2*.> 

f4)0 
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As showing the value of a (leterminatioii of the “ gutta ” 
in cases of »Joubt ns to the identity of particular trees, the 
results of come experiments in the llotanic (hardens at 
Buitenzorg are given, t )f seven trees report4’;d to belong 
to the species Palatpaum horneense^ the giittn-pereha from 
six of them contained from SI — 86 per cent, of true “ gutta,” 
whereas that from the seventh tree only contained 50 per 
cent. — A. S. 

En('>li8ii Patent. 

Caoutchouc, GuttU'Vercha, and Similar Suhslaucea ; 

Treatment of Waste . A. Theilgaard, Ct‘penhagcii. 

Kiig. I’jit. 2.'), 044, Nov. 14, 1‘JO‘J. 

Ijkoono waste cuoiitchoac or the like is tn‘ated in 
n closed n‘ceiver in presence of stenm, and iimier 
pressure if so desiiod, witli a solution of a normal or acid 
salt, such as magneyiuin sulphate, zinc chloride, calcium 
bisulphite, ^Stc. It is stated that by this means the 
vegetable or animal lihres present in the material are so 
■“ converted ’* as not to be prejudicial to the further use 
of the substauee ; or, if the operation is more prolonged, 
the fibres bccoiue so brittle that they can be subsequently 
ground or rolled into the rubber, thus acting a« ordinarv 
filling stuff.— F. H. F. 

United States Patent. 

Kcritc Compound ; Vulcanised . W. K. Brixey, 

Scvuiour Uonn. U.S. Pat. 72H,85l, May 26, 1008. 

CoAL TXH, asphalt, linseed oil, and sulphur are mixed, 
either alone or with the addition of talc, and the mixture 
is vulcanised. The compounds produced may be mixed 
w'ith natural india-rubber. — A. G. L. 

French Patents. 

India-llubher ; A Netc Substance destined to replace , 

and Method of Preparation. W. Prampolini. Fr. Pal. 
82.-), 778, Scpt.‘.5, 1902, 

Tin: ruie. obtained from the shrnh called Synanthcre.scas 
Me.ricanasf also known as “ Yule,” “ (^’opaliu,” “ Yerba 
del Xcgr<»,” “ (iuayule,” “ Jiguhite,” and ‘Mlule,” is vul- 
canised wiih from 1 — 10 per cent, of sulphur, and mixed 
with loading materials, colouring matters, 8:c., in the usual 
manner, the mixing rolls, howcviT, being kt'pt preferably 
ut a temperature of from 6^ to 8^ ('. — J. K. B. 

Gutta-Percha; Jieyencration of . P. Germain. 

Fr. Pat. 825,969, Oct. 31, 1902. 

'I'nK deteriorated gutta percha is treated with a convenient 
solvent, such as petroleum spirit, in an extraction upi>aratu8, 
and then subjected to the reducing action of nascent hydro- 
gen in an alkaline or acirl solution. In the latter case, th(‘ 
reduction is followed by an alkaline wash to remove acid. 

—.7. K. B. 

XIV.-TANNING : LEATHEE, GLUE, SIZE. 

Quebracho E.rtracts treated with Sulphites ; Coutrihution 

to uur Knoivledyc of . P. Lepetit. Chem. Ind., 1908, 

26 , [10], 221-^223. 

After some coraniercial irif<»rmatioii as to the source and 
>iUpply of quebracho wood, and a resume of the work that 
has been published on thvj chemical constituents of tliia 
tanning material, the author gives a detailed account of 
experiments made to determine the action and functions of 
aci<l or normal sodium sulphite when added to quebracho 
extract for the purpose of increasing its solubility and im- 
proving its colour. Of a definite aiuonnt of sulphur dioxide 
added in this form a siimll quantity is separable, but the 
amount diminishes as tlu; temperature of treatment or time 
contact is increased, and another small quantity appears to 
be oxidised into a sulphate, but the major portion forms 
organic compounds with the constituents of the tannin. 

The general conclusions of the author are (1) that the 
sulphur becomes wholly or very largely organically com- 
bined ; (2) that the addition of acids to solphited extracts i 


docs not liberate sulphur dioxide ; (8) that the tinctorial 
propci-ries of quidwacho e\ tract an* definitely modified by 
the addition of sulphites. — U. L. ,7. 

Tannin ; Absorpfutn of , by Filter Paper, 

F. A. Bhwkey. \XI II., page 768. 

Knomsh Patent, 

Tauuimj Kjtracta and other Liquids ; Material for l>e- 

cidoridny and Clarifyiny . K. L. denks, G. A. 

(M(»wes, both of London, and 1^ P. llatschck, Needhara 
Market, Siiliolk. Kog. Pat. 10,628, May H, 1902. 

Vfvsc is extracted by .successive triMitmcnt with water, 
dilute a<*id, dilute nl'cali, and finally dilute' acid, and then 
washed with water, 'fhe residue of deail cells thus largely 
deprived of their contents, is aihled t(^ the liquor to be 
decolorised . li. L. .1 . 

Unmei) States Patents. 

Hides and Shins; Method of Treatiny — A. 77. 
Peter, New York, U.S. A. U.S. Pat. 727,882, May 12, 
1908. 

The bides «>r skins are immersed in a solution of common 
salt, to whicli ri'latively small quantities of acid are added 
at intervals, and are subsequently placed in a tanning bath 
of upproxiniatcly the same specific gravity as the salt bath. 

It. L. J. 

Tanning IC.vtracta [from lUa.sYe l,yes of the Sulphite 

('vlhdoie Pr(u'vss^ ; Process of M akin y M. llOnig, 

Bnmn, Austria-Ilungiiry. U.S. Pat. 727,798, May 12, 
1908. 

'riiF. wiisti! lye obtained in nmnufneturing eellulost' by the 
sulphite process, is treated with zinc to produce hydro- 
sulphurous acid, whilst sulphuric acid is addtal at the same 
time to liberate the combined Mulplmrous and acetic acids 
present, and render <*aleiuin salts insoluble. — H. L. J. 

Gelatin ; Process of Making . W. ( lormack, F^kbauk, 

Scotland, As.signor to .7. (j. F. JatwHou, Poulton, Scot- 
land. U.S. Pat. 728,205, May 19, 1902, 

See Kng. l*at. 20,800, Sept. 21, 1902; this .lournal, 1908, 
363.~U. L. .1. 

French Patents, 

Tannin ; F.i traction of — , in a Slate of Purity. 
A. d'hompson. Fr. Pat, 825,248, (let. 11, 1902. 

An aqueous extract of bark, wood, or other tanning 
material is evaporated to dryness ; the residue is powdered, 
agitated with five times its weight of cold water and a 
similar volume of cold water containing pyridine (1 part 
per 1,000 of dry residue), and the lirjuor is filtered and 
treated with sulphur dioxide gas (400 litres per 1,000 kilos, 
of «lry extract), or with a saturated solution of the same 
(10 purls per 1,000 of extract). 

The clarified liquor is then evaporated rapidly and 
the pure tannin extracted with methyl alcohol, which is 
removed by distillation. It is still further purified by 
solution in a mixture of water and ether. — If. L. .1. 

Tannin; Production of , from Vegetable Tanning 

Materials. < '. hfchmalfeldt. Fr. Pat. :{2 >,601, Oct. 2.5, 

1 902. 

See Kng. Pat. 23,892, Oct. 27, 1902; this .lournal, 1908, 
152.— If.L. J. 

Glue and Gelatin from J.,eathe.r and J, rather WaBte ; 

Manufacture of . The (duMiiische Diingerfahrik 

Vogtmaim und Cie. Fr. I’at. 825,86.), Oct. 17, 1902. 

See Kng. 7*at. 22,738, Oct. 18, I9o2; this Journal, 1908, 
219.— 11. h. J. 

Gelatin; Munufavturc of . W. Cormack and J. G. F, 

Lowson. Kr. I'at. 820,095, Nov. 4, 1902. 

See Eng. Fat. 20,b00, Sept. 24, 1902 ; this Journal, 1903, 
563 ; and U.S. Pat. 728,205, above. — IL L. J. 
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XYI-SUGAB. STAfiCH. GUM. Etc. 

i’Mannrse ; CryitalUsed . C. Nt-uborg and V. Mayi r. 

XXIV., page /C.'i. 

Si/rvp. It. 0. IJrooks. Keport on the Kxaminatioii 
ot FoocIh, Drugs, I'te. in ihe Laboratory of Hygiene of 
the State < f New Jersey, U.S.A., May 1, 11)03. 

TiiK chief adulterant used is liqtiid glucose. Of 45 Hamples 
examined. 40 were genuine, containing from 59-1 to 64*2 
per cent, of sucrose, average 62 per cent, in the remaining 
samples the amount of sucrose ranged from 37 to 59*5 per 
cent., and that of liquid glucose from 4*6 to 34*0 per cent. 
A pure maple syrup gives a reading of about 60 on the cane- 
sugar scale, and a reading of 65 indicates with certainty 
adulteration with liquid glucose. 3’he reading for the liquid 
glucose used as adulterant, may be taken as about 175, and 
thug the approximate amount of glucose present, may tie 
estimated by polarisation before and after inversion. — A. S. 

(ilurosf ; JJeltrruination of . K. (jiudeman. 

XXIII., jiage 763. 

(rluti ii Foods ; Di tei m 'nuition of luti and Acidity in . 

F. Gudemau. XXilL, page 764. 

English Fatk.nt. 

Starch; Preparation of Adhisive or Cement from . 

A. F. J. 8. Haake and H. A. IL A. Haake, Hamburg. 
Eng. Tat. 885, Jan. 13, 1903. 

Stakcii is mixed with substances, such ns calcium hypo- 
chlorite, adapted to act cither directly or indirectly as 
oxidising agents, and to oxidise the starch particles. Mix- 
tures, such as air-dry starch )()() parts, calcium hxpochlorite 
C parts, or starch loO parts, calcium hypochlorite 7 parts, 
and sodium bicarbonate 1 part, arc speeitied.— J. E. H. 

U-MfLO Statk.s Patknt. 

Sugar Constituents ; Process of F^tracthy — — . 

L. Naudet, I’aiis. I'.S. Tat. 728,600, May 19, 1903. 

A HODY of liquid at a suitable tciupeniture is cause<l to 
traverse, either at ordinary or increased pressure, a cell of 
a diffusion battery containing a siigai'hearing body until 
the latter has been heated to approximately 77" C. ; the cell 
is then arranged as tlie last ccU of a diffusion battery. 
Each cell is removed from tlie battery as exhausted, re- 
filled with fresh material, heated to the temperature of tlie 
other cells, and re-introduced into the battery. — T. H. T. 

French Patents. 

Suyar ; Process of F.rtraetion and Instantaneous Cn/stal- 

tisationof . P. Lagrange, Addition, dated Oct. 28, 

1902, to Fr. Pat. 324,777, Sept. 29, 1902. (See this 
Journal, 1903, 643.) 

The claims relate to : (1) The method of cooling a con- 
centrated, supersaturated syrup in two portions, one by the 
action of vacuum alone, and the other by a stream of cold 
water, these two operations being carried out in separate 
vessels. (2) Combine<l cooling by means of vacuum aud 
cold water, in one and the same apparatus, for theextrac ion 
and instantaneous crystallbation of the sugar. (3) Ao 
apparatus for this purpose. — 'f. 11. P. 

Sugar ; Process of Purifyiny and Preserviny Paw 

M. Weinrich. Fr. Pat. 325,882, 5:’cpt. 26, 1902. 

See TLS. Pat. 711,603, Oct. 21, 1902 ; this Journal, 1902, 
1545.— T. H. P. 

Beetroot Residues ; Preparation of Fodder from . 

J. C. F. Lafeuille. Fr. Pat. 326,035, Oct. 31, 1902. 
XVIII. A., page 756. 

Charcoal known as Animal Black ; Process for the Pro- 
duction of . [Purification of Sugar Juices, ^c.] 

A. Klingelhoefer and C. A. liaise. Fr. Pat. 326,125, 
Nov. 5, 1902. 

See Eng. Pat. 71 19. March 24, 1902; this Journal, 1903, 
504.— T. H. P. 


Xm-BREWINQ. WINES. SPIRITS. Etc. 

Yeast Multase [Glucase']. Th. Bokoriiy. Allgem. Brauer- 
iinrl Hopfenzelr., 1902, 1869; through Zeits. Spiritusiud., 
1903,26, [22], 233. 

The author dried 13*3 grras. of pressed yeast by spreading 
it out upon paper, and then allowed it to act upon 25 grms. 
of maltose in 10 per cent, .‘ioluiion. After 17 hours’ 
fermentation the dried 3 cast had produced only 2*5 gnus, 
of alcohol, whereas fresh yeast under similar conditions 
produced 10 jirms. of alcohol in the same time. From 
this it is concluded that the multase of 3 'eastis considerably 
weakened by the process of careful ilrying, whereas 
previous experiments have shown that the iiivertase of 
yeast is practically unaffected. 

Action of Alcohol. — Pressed yeast, after remaining for 
two days uiuler 5 per cent, alcohol, liad lo.st little of its 
power of fcrnieniing maltose; U) per cent, alcohol had 
rather more effect, whilst 20 per cent, alcohol brought about 
a cimsidcrahle decrease in the activity of the yeast maltase. 
In another senes of experiments, 10 grms. of pressed yeast 
were allowed to remain in contact for four weeks with 
50 c.c. of 20 , 10 , and 5 per cent, alcohol respectively. The* 
alcohol Mas then jioured off and replaced by a 5 per 
cent, solution of maltose. The yeast which had been 
treated Mith 5 per cent, alcohol did bring about a slight 
fei mentation, l»nf. that M-hich had been in contact with the 
10 per cent, and 20 per cent, alcohol had no ferincntative 
effect on maltose. On the other hand, M'hen cane .sugar 
Mas added, ferm<‘ntalioii set in, though rather more sloM’ly 
than Mith fresh yeast. It is coueludeil that the maltase of 
3 cast is very sensitive to alcoliol, whereas the invertase is 
very re.sistant. - J. F. P. 

Yeast Cell; Influence, of Ojcyycn on the Adi city of the 

liviny H. Ihichner and U. Lapp. Ann. de lu 

Prasseiie, 190.3,6, [Oj, 121-126; [7], 14.')— 151 ; [H], 
169 — 179. See also this Journal, lOtJl, 734. 

The results obtained, show that passing a current of air 
through a solution of sugar in course of fermentation by a 
thill .sowing 01 “ yeast, docs not impair the activity of the 
; latter, provided the mechanical agitation does not exceed 
I certain limits. The contrary results obtained by ("hiidiakow 
were tlue to errors of experiment. 'J'he only difference 
observed between the inffiieiice of air and hydrogen is that 
Mith the former, the rcprorluciioii of the yeast proceeds 
more rapidly and the liberation of carbon dioxide is more 
activ*‘ ; but the fermentation, and probably also the 
I proiuetioii of zymase, remain unaffeeted, whether in an 
; atmospbere of oxAgen, hydrogen, or nitrogen. Excessive 
roecbariicai agitation retards the activity of the cells, the 
, effect being greater as the conditions of nutrition are less 
j favourable. 

j Abundant aeration iias no influence on fermentation, but 
i the yeast firmly retains its adaptive function and acts aa 
I a ferment even under aerobic conditions of life ; and it is^ 

1 only in surface cultures that the respiratory functions of 
1 the eell can be augmented, the latter still retaining, 
j however, the greater part of its fermentative activity- 
j Pasteur’s biological conceptions require modification, a 
lack of oxygon being in no wise an essential condition for 
j the inception of fermentation ; and his views on the nature 
I of the chemical action resulting in the decomposition of the- 
j molecule of sugar should be abandoned, the action of 
j zymase alone furnishing a satisfactory explanation, 
j -C. S. 

i Yeant ; Ifi ntiiiy Tendency of . M. Delbrtlck. 

; Woch. f. Brau., 1903, 20, [22], 257. 

; Under the designation “ hot ” it is customary to define 
; those bodies which possess more than the average 
j proportion of enzymes for their species, ready at any 
I opportunity to enter into excessive or untimely activity., 
i As instances of such “hot” bodies, barleys, which have- 
I an excessive tendency to become hot during malting, and 
I potatoes and hops, which readily become hot and decom- 
I pose during storage, may be mentioned. In all ca^cs this 
i “ hot ” tendency is connected with a high proportion of 
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aibamiD, i.e.^ the protoplasm from which onzyraes are 
])roduced. 

The same definition is upplicahle to yeasts. Yeasts with 
high fermentative power are “ hot ” ; the more sugar 
fermented in a given unit of time the more heat is evolve<l. 
Yeast may he brought into this condition by cultivation in 
highly nitrogenous media, whereby the percentage of 
albumin in the yeast is increaseJ. I^ange has shown that 
yeast which is rich in nitrogen is also rich in /ymase. Hut 
richness in en/,\ ines in yeast may take one of two eourses : 
on the one hand, the y(!ast-dia 8 ta 8 e 8 and zymase may bo 
developed in a higher degree, or, on the other hand, the 
destructive en/.yme peptase may predominate. Whether 
the “heating tendency ” is manifested in the one or the 
other of these wa^ s depends on the conditions brought to 
bear upon the protoplnsm. A “ hot ” yeast, rich in proto- 
plasm, may either be one with a high fermentative power 
or one with a great tendency to anto-digestion, according to 
whether the conditions of tiutriti(»n favo-ir exrertial activity 
or cn-ate internal demands. 

The term “ hot yeast ” signifies further that such 3 'ea 8 t 
is characterised by too great activity, a tendency to d**velop 
too strong iunn* charges. It would be interesting to det<T- 
mine if the devcdopment of heat were accompanieid t)y 
absorption of ox^'gen, either as in Ett'ront’s experiments, or 
during the normal ri*spiration in fermenting li(|uids. 

— j. K. n. 

/hr trei f/ Y'ensfs ; The Trnnsmitti <l Tvitdencies of . 

K. K. Moritz. J. Fed. Inst. Hrewiiig, 19(13, 9, [3], 

2 “ 2 — 245 . 

When a chang<‘ of 3 ’east i-; made, the new yeast retains for 
some time specific propirties, imparted to it by its old 
environment, which enu^e mare or less <leviation from the 
usual character of the beer, in spite of the continuity of 
the brewing <;oM(litions. This tendency of tli-‘ yeast to 
transmit its acquin-d properlit's to its i iimediatc dcscendaiits 
miables the brewer to bridge over any temporarv or acci- 
dental variations in the tpiality of his materials, but at the 
same time must he tiiken into consideration when a change 
of yea'-^^ made. One of the mo^t important factors of i 
nutrition, which determine the direction of those transmissible 
tendencies, is the average gravity of the worts which the 3 'east 
has been accustomed to ferment. 'I'he gravity represents the 
relative (juantity of the food, the work reipiired to be done, 
the coiuentratii.n of the products of fermentation and the 
viscosity of the medium. A high-griV't 3 ' wort requires a 
relatively far greater proportion of yeast to bring almiit 
the same percentage atreniiatioii than a low- gravity wort. 
The lower the average, initial gravity of the various woits 
throiigri which tlu; 3 ’east has been passed, the higher, 
generally, will be the attemiativc power of the yeast, and it 
may become necessary to cheek this tendency by reducing 
the tempen t ire of fermentation. Conversely, it is often 
necessary to increase the temperatures to assist the, attenua- 
tion with yeasts which have been giowu for a long time 
in worts of high grHvit 3 ’. I^xchanges of 3 ’easts between 
breweries of these two types frequently prove to he \ery 
beneficial. The next factor in importance is the average 
degree of curing of the malts employed ; the higher the 
curing heat, the smaller will be the attenuative tendency of ' 
the yeast, whilst yeast grown for the most part in wortn 
from pale malts will, unless rhe factor of gravity be over- 
whelming, generally possess a higher attenuative power. 1 
A third series of factors, of a low'er degree of importance 
owing to the narrow limits of their variation, are the con- 
ditions of fermentation, notably temperature and aeration. 

A high temperature throughout the wheie process of 
fermentation favours the atteii nation. A high proportion i 
of hops tends to lessen the attenuative power. With ; 
regard to other tendenc-es than the attenuative power, 
which are more or ie*js transmissible by the yeast, it is 
remarked that yeast accustomed to the* presence of high 
proportions of sugar is likely to convey a certain degree of 
sweetness to other beer ; the flavour of coarse inferior hop.s 
ma}' also be conveyed in this manner. In general terms it i 
may be stated that any conditioji which is known to have : 
a distinct temporary efFrct upon the course of fermentation, ' 
will, if continued sufficiently long, impress its influence 
upon the properties of the" yeast. The effects of the ' 


oharacteiN of the yeast, when transported to another 
brewery, will be mon- profomid, the gre.itor (he dlfTerenco 
between the conditions prevailing in th»‘ tw’O breweries, hut 
they will he more lasting, the grt-iier the n'semblance 
between the two se*s of conditions. Other causes whicli 
render a ehange of yeast desirable art^ weakness or degeneni- 
lioii of the(dd st.)ck, owing eithei t > hud nutrition, infection, 
or deficient ventilation of the fermeiiting rooms, also an 
upselling of the balance of varieties tlm symh Osis of which 
makes up the peculiar type of the \e ist. ( 'onsldei ing that 
the adverse cireumstaneos ufTeeting tlu> stocks of two 
dilTerent breweries are not likely to be nbsoluielv identical, 
judieioiiH itnportations of yeast from other breweries are 
inoi\; likely act bujcficially than the ie\ erse. - -.1. F. II. 

Alcoholic Fcrmntfdlion. J. IF. Abersoii. Uov. trav. chin*. 

IVvs-lkis. 22, 78 132. (^heiii. Centr.. 1903, 1 (211, 

IIHH. 

The cxperlineuts made by the author related to the velocity’ 
of fennenlatioii of glucose, and to the question whether 
eqnilibrinni between the sugar an I its reaction product.'* 
can be attained. The reacting mixture was maintained 
with vigeioos agitation at a eonstaiit t<‘mp( lalnit^ (up tf> 
32^ (/.), and at definite intervals of tinn^ the amount ol‘ 
gaicose present was determined, whilst on the completion 
ot thi* reaction the incii’asc in the amount of 3 ’east was^ 
ascertained. 'I'he velocity con>tants, e.aleiilaled a<’eonling to 
the equation for monomoleenlar reactions, sliowed a eon- 
aiderable increase during an expioiment, t)wing to the 
retarding infinenee of the glnco.se ^and of the alcohol 
formed) and to the increase of the atnomU of 3 'east. If 
these faelors be taken into considersition, a mollified 
equition is obtained, m which the velocity eoefficientH 
make a nearei- approaclt t(> eonslancv. d'he temperature 
eoelfieient of the, reaction-vcloci>y, determined by numerous 
experiments between 12’ and .3;r ('., was foand to bo 
2 ‘34 — 3’ 18 referred to an interval of ID' ('. 

Fressure exto ted (np to 35 atmospheres) by an atmo- 
Hphero of nitrogen is without influence on the fermentation. 
If, on the other hand, the carbon dio.xide proilucod be- 
preveJited from escaping by c.irrving on the ferment, atioifc 
in strong closed inctal vessels, or if solid carbon dioxide be 
previously introduced, then the fermentation ceases before 
the glucose is wholly consumed. 'I'luf fei’mentation is more 
complete when lower tliaf* when highrr tmnpcratnrort are 
etnployeil. Ii\ the same way a previous addition of alcohol 
causes a diiniuution in the extent of the fermentation. The 
condition of eipnlihrium attained is independent of th© 
quantity of the yeast, although the velocity increases with 
this; with a higher concentration of glucose, on the other 
hand, the percentage decomposed is smaller. — A. S. 

Beer; (Jl<l Posleuvised — . K. Hraun and G. Graf. 

Zeits. ges. Hrauwe.seu, 1903, 26, [lf»]. 249—254. 

A NUMBKit of sauiples of pasteurised Iieers, bottled hetwoei» 
18G8 and 18 79, were examined by the authors. With tlnr 
exception of the oldest, none of them liberatotl any appreci- 
able ammint of gas when opened. In all cases the flavour 
of beer was absent, being replaced by a fruity acid taste, 
recalling that of Madeira w’ine, and indicating coosiderable 
internal idiangcs which, in the practical abseir e of bacteria,, 
could only be due to chemical modifications during storage. 
Except in two instances, the sediment was of normal cha- 
racter, consisting mainly of gluten sub.stmices which gave »© 
t iuniii reucliou and w ere soluble in 1 0 per cent, caustic potash 
solution and in concentrated acetic acid. In the exceptions 
mentioned, the gluten substances were insoluble even in 
20 per cent, potash solution and in acetic acid, and they 
also gave the tannin reaction with gold chloride, indicating 
the presence in the original beer of soluble compounds of 
tannin and albumin, gradually rendered insoluble during 
storage. Only in one ca.se were a few individual cella of 
live w’ild yeast detected, and in none of the samples could 
the presence of bacteria be determined with certainty. 

The chemical examination revealed the presence of 
0>0149 — 0*0276 percent, of volatile esters, and 0*193 — 
0*2472 per cent, of non-volatile esters, or a total of 
0*2095 — 0 *2794 per cent. Since the average figures yielded 
by new Muifch beers are 0*0122, 0*l4 93, and 0*1703 per 
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cent , it is concluded that the alteration in flavour ia 
connected with the formation of these esters, more par- 
ticularly since the samples with the most pronounced 
vinous flavour exhibited the largest percentages of volatile 
eaters. On the other hand, the percentage of volatile acids 
remained within the permissible limit of O’Ol — 0*02 per 
cent C, S. 

FresHcd Yf-a.st ; Detection of Uotlom-fermvntdtion Beor 
Yeast in . I*. JiindiHT. XXI II., page 702. 

iJidstatic Actioiti/ ; Method for Determination of - 
.\. rolliik. Will., page TOM. 

English Patknt. 

Distillenf Refuse or R}/- Products ; Ecaporatinf/ and 

JJryinfi Liquid . K. L. (Jrant, Rothes, and J. Dnfif, 

Longmorn. Kiig. Pat. ll,64.'», May 22, 1902. 

Is the inuin chimney-flue of the distillery a series of tire- 
brick ovaporuting beds is erected in vertical tiers. Th(‘ 
liquid is fed into the top bed, and is caused to flow in a 
direction opposite to that of the flame. When it reaches 
the end of the top ])ed, it overflow’s into the second tier, and 
so on, tow’ards the bottom of the series, in a zigzag cour.se. 
The hot flue gases travel by the seme path, but in an 
upward direction, to tlie chimney, and are directed hy bailies, 
so as to play upon the surface of the liquid. The residue is 
raked out at any convenient stage, either in the form of a 
concentrated product or in the state of asli. — J. F. R. 

Unitko States Patent. 

iJarhonic Acid Gds produced In/ Eenuevtdtiou in Breweries ; 

Collection and Utilisation of . ( ). Zwietuscli, 

Milwaukee, U.S. Put. 728,070, .May 12, 1903. 

The gas produced by ferineiitation iu a closed ves.sel is led 
’Out by means of u pipe controlled by a valve, from which it 
passes, through a column of water contained in a transparent 
observation vessel, to one of two gasometers. 'I'he !nixe<l 
air and carl)on dioxide which come off in the earlier stages 
of fennentation are collected in one of the receptacles, 
whilst in the other is stored the pure carbon dioxide which 
is evolved in the later stages. After purification, the mixed 
gases are employed for moving the beer and for establishiiiir 
a counter-pressure in the racking apparatus, whilst the 
purer gas from the second vessel is employed for carbonating 
4 he beer, — J. F. Ik 

French Patents, 

Grain ; Process and Apparatus for (terminating . 

V. Lapp. Fr. Pat. 326,114, X^ov. 5, 1902. 

OuAiN is caused to germinate in a closed vessel under 
pressure, and is 8ubjecte<l throughout the process to a 
current of air supercharged with oxygen or impoverished in 
nitrogen which has first been moistened by conducting it 
through a layer of walcj-. The apparatus consists of a 
closed cyliudrical vessel with a conical lower portion, the 
latter heing partially filled w ith water. The steeped grain 
is charged into the cylindrical portion and rests upon a 
perforated bottom, which is fitted writh discharge openings, 
through which the malt can be removed after the water has 
been drawn off from below. Heating and cooling pipes are 
placed in the conical portion, and at the lowest point is 
situated the inlet for the oxygenated air, which bubbles 
through the water before it reaches the grain. A water- 
spray for sprinkling, when required, is provided above the 
grain. — J. F. B. 

Alcohol ; Column for the Rectification of , 

J, Bernheimer. Fr. Put. 326,1 17, Xov. .u, 1902. 

The vapours from the still are conducted to the top of a 
column, which is divided into several compartments by 
horizontal plates surmounted by perforated cones, at the 
apices of which are basins, in which the tubes dip which 
conduct the vapoi^ from one chamber to the next. These 
basins become Ctled with condensed phlegms, and the 
vapour being led beneath the surface of the liquid displaces 
some of the latter, whilst being itself dephleginated. The 
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displaced liquor and vapour pass through the perforated 
cones, and the former falls upon the horizontal plates, 
whence it is conducted by means of siphons hack to the 
still whilst the vapour escapes by the central tubes to the 
next compartment below. — J. F. B. 

I XVIIL-FOODS: SANITATION: WATER 
PURIFICATION, & DISINFECTANTS. 

(A.)— FOODS. 

Gluten Foods; Determination of Fat and Acidity in . 

K. Giidemun. XXIJl., page 7G4. 

. Fodder-plants ; Hydrogen Cyanide in . J. (j. Hriinnich. 

Proc. Chem. S^c., 19, [:;67J, US. 

I Aetkr the important discovery, by Messrs. Dunstan and 
j Henry, of agliicoside, “ dhurrin ” (this Journal, 1902, 996), 

; in the young plants of sorghum, which on decomposition in 
presence of water, yields hydrogen cyanide, the author, on 
behalf cf the Queensland Department of Agriculture, 
carried out a series of experiments iu order to ascertain at 
what stages and conditions of growtli the fodder-plants 
belonging to the sorghum family are most dangerous. 'I’wo 
varieties of sorghum, and also a variety of maize, w(‘re 
grown on unraanured and heavily manured plots and 
I analysed at various stages. The results show that sorghums 
I should never be used as fodder in v(‘ry young and immature 
I stages of grow th. 

English P\tent. 

Preserving Organic Substances [Foods'] ; Process amt 

Apparatus for . L. F. Heather, Wimbledon, Surrey, 

Eng. Pat. 10, .^03, May 7, 1902. 

'fuK substances are placed in air-tight receptacles, int(t 
which is them pumped dry carbon dioxide, a mixture of 
carbon dbnxide and alcohol vapour, or carbon dioxide and 
ammonia, under pressure. The mixture of gases employed, 
corresponds to tbosc^ gases produced by the substances 
under treatment w’hcu exposed to moist atmospheric air 
under ordijiary conditions. — W. P. 8. 

United States Patent. 

Alhitmose ; Process of Making . I). Finkler, Bonn, 

Germany. L.'s. ]>at. 728,38.), May 19, 1903. 

Sun, STANCES containing albumin arc treated with a iiot 
dilute acid to dissolve eollogenie tissue, fat and other 
impurities, w hich are removed, and the remaining albumin is 
then washed till free from acid. Alteruativ(dy, dilate ulka li 
may be used, and the solution is then aei«lulate<l.— R. li. J. 

French Patents. 

( ase'in freed from Grease ; l('fanufact}tre of . 

< ). Mieriseh and ( ). Eherhard. Addition, dated Oct. H;, 
1902, to Fr. Pat. 321,490, May 17, 1902. 

Milk, from which the cream has been removed as com- 
pletely as possible, is precipitated with acids, which form 
soluble calcium salts; the solid matter is then washed, 
dissolved in alkali, and repreeipitated one or more times. 
'Ihe casein is Ihially redissolved, the liquor treated with 
fat solvents, or filtered through kioscdgnhr and ultimately 
precipitated by acid. — R. J.,. J. 

Fruit Juices; Preservation of . 1). Sandmanu and 

Kichelbanm. Fr. Pat. 32, '>,81 1, Sept. 29, 1902. 

To 100 litres of freshly-pressed fruit juice, about 50 c.c. of 
a 40 per cent, solution of hydrofluoric acid are added. 
Before use, the acid may be precipitated by the addition of 
chalk or neutralized by adding an alkali carbonate. The 
clear juice is then decanted from the precipitate. —\V. P. S. 

Fodder from Beetroot Residues ,* Preparation of - - 
J. r. F. Lafeuille. Fr. Pat. 326.035, Oct. 31, 1902. 

The dried residues are pressed into blocks to form a 
feeding-stuff. Ihe sugar of the beetroot may or may not 
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be removed, and other mihstuuces, puch a-* cereals, may be 
added. If required, the su;y;tr may be siihjeeted to partial 
fermentation, and the alcdholic residue then mixed with 
other food materials. — W. I\ 

(O.)— SANITATION*. 

iVn/er ; Vurification of , hy //ir Simnltanetius Adton 

Iron Peroxide tind Ilyporhiorous Acid (“ Ferro- 
c/i/or”). M. Dnyk. Aim. (jhini. anal, appl., 8, id — 17, 
53— 50, 88— 9*2, and i;i2— 136. C'liem. Ceiitr., l9o.K 1, 
[ 20 ], 

If a clear solulion of chloride <>f lime bo treated with a 
solution of ferric chloiide, a reddish- brown precipitate is 
formed, which rc-dis>olvcs on aildiii" excess of the ferric 
chloride solution. 'fhe lollowin;: reactions probably 
occur ; — 

FoaCl,, + fU’aOCI. H.,0 - Fe„( ).» -f C.CaCM.^ + ClIClO. 
3HC10 V Fe.Oj - 3lirr4 2Fc(),,. 

If the deep brown .solution ho diluted with water and 
crystals of sodium sulphate addeil, ferric hydroxide is 
separateil. 'fhe solution -contaioin}? hypoehlorous acid, 
ferric oxide, and iron peroxide — tin* author names “ ferro- 
ehlor ; it is a powerful oxidising agent, and is stated to 
be very suitable for tlic purification of waste waters of all 
kinds. The chloride of lime may he replaeeil hv sodium 
hypochlorite. The method has hem in ust? for six months, 
with good results, for tin* purification of canal waters at 
I’lasschemiaele-Xieuport. — A . S. 

Methyl ^'iolet decolorised hy Suljdiurous Arid; IteacHon 

of . [^Tcgt for ('ontamindted UV/fer^.J Jl.f’ausse. 

XXIII., page 761 . 

FNai.isii Patent. 

^V(tie^^softrnin(J and Li<imd’pnrifyiuy A pjHtratns. W. 
Paterson, Fondon. Fng. Pat. in,"lfb May 9, 1902. 

The w'ater dm entering tlie ineasming tank actuates a lloat 
which raises and lowers a pipe for regulating the supply of 
the softcming reagent. The inlet to the Hcttling tank is 
inclined to cause tlie water and reagent to thoroughly mix, 
and the tank contains a series of baffle plates to bring the 
water to rest after the mixing. A tiller, through which the 
treated water is passed, if nece.ssar}*, and ineans for cleansing 
the filter by compressed air, are provided. A weighted 
piston controls the flow of water from th'' filter to [irevent 
a too rapid current through the .same, 'fhe tn'uleJ water 
may be [lussed through a bpecial heating apparattis before 
being filtered. (See also Eng. Pat. 7170, 1901 ; this 
Journal, 19U2, 493.)— W. P. S. 

Fuench Patents. 

Seivaye ; Process for Clarifying and Disinfecting - ■ 

E. linrmeistti . Fr. Pat, 325,944, Oct. .30, J902. 

Milk of lime is added in excess to a portion of the sewage. 
This mixtiire is added to a further quantity of the sewage, 
until the clear effluent ceases to have an alkaline reaction. 

— VV. P. S. 

Water ; Purification of . E. Fellas and J. Legrand. 

Fr. Pat. 326,086, Nov. 4, 1902. 

An alkali or alkaline-earth permanganate is added to the 
water, which is then subjected to the action of an electric 
current. The current aids the action of the permanganate 
on the organic matter in the water, and also decuiiiposes 
any excess of the permanganate. — W. P. S. 

XIX.-PAPEB. PASTEBOAED. Etc. 

English Patkhts. 

Fibrous and other Material [Straw Board, ; Appa- 
ratus fur Drying . F. V. L. Hiorth, Christiania, 

Eng. Fat. 11,305, May IG, 1902. 

The apparatus is of the character described in Eng. Fat. 
14,090 of 1901 (this Journal, 1901, 1095). The material is 


Conveyed on w.'igons running on rails through a long flue or 
elmmher wherein nlr is eiivuUtotl. 'J'hls chamber eoni- 
immicaies about midwiiv of its length with a shorter 
n ljoining Hue provided with a fan and an air*heiiting 
apparnlu'*. By ineaiis of suituhlo dum|M>r.s, small quantities 
of heated air are iidoiiltect from thi* sboi t ehambor to the 
hne.r elianiluT, while equal quantities of moist nir are 
em:tt<*il through a chimney m tht* latter < liaiuber, the 
greater jurt of the air being eiivnlated throagh the system, 
i'lie apparatn.s may be arranged in iluplieate. B. A. 

Crlhtlost\ Paper-jndp, ; l^reprtt in f and Spinning 

I'hreuds from . A. Loin veher, 1 1 ilhi'i : ilorf, S.txony. 

Kiig. Pat. 10.."):lo, May 7, 1902. 

See Fr. Pat. of P.MCJ ; tliis Journal, l!)0:i. ‘J.*). 

— I. F. 11. 

Vcgrtatde Fthrt s or (ioods trooen Jinni \ eqetat>lt' I'ihrvs ; 

Treating , in the Production of Pulp for Paper- 

mahiny unit <it/t(r Purposes. C. '1'. lioe, Bosom, L.S..\, 
Lag. Ihit. 23,964. .\ov. 3, 1902, 

Si I IhS. Pat. 713.116; th;v ,/oiirniil, 1903, 42. .1. F. P. 

Lm i i;:» SrATr.s Paten r. 

Tanning Fxtrarts [fom Hh/.s7c Lyes of the Sulphite 

f'rllulose Process] ; Proecss of Mahiuif . M. llonig. 

I'.S. Pat. 727,798, May 12, 1903. XI\ page 753. 

Fhkn*(ii Patents. 

Short -Jiln ed Asbestos and Siniihir Materiols ; Process for 

Making Moist ItoUs of , suituble ftr Spinning. 

B. Kron, jut). Fi . Pat. 325,705, Oct. 25, 1902. 
SiiouT-rinui;i) asheslos or similar mater al is eonveited 
into a pulp and run as u broad e ndless weh on the paper 
iiutchiiu!. .After draining and pressing, the weh is reeled in 
the usual manner, being slit longitudinally during reeling 
into strips of a suitable width, whieh form an apparently 
coherent roll. If jiivfeired, the web may be slit after reeling 
by* cutting the whole roll transversely into a number of 
discs. Still another method of slitting consists in directing 
the w’eh of pulp in the moist .state under a series of jets 
of air, steam, or liquid, which have tin- effect of dividing it 
into a series of strips which can he re'*led us a coherent 
web. Tlie strips, in whicln v«t way prepann], are subse- 
qiKMitly unreeled in a separated coinl!ti( ii from tin* ni' ist 
rolls and subjected to the action of .suitable twisting 
iiiachinery to form threud.s. — J. F. B. 

Resin Size ; Manufacture if . M. Erfurt. 

Fr. Pat. 325,91)1, Oct. 24, 1902. 

Meohano \i, det iils are given of an apparatus for making a 
resin si/.e c< ntaiiiing a large percentage of fret* resin in a 
perfect state of eimilsion. — K. L. J. 

Cetlutoid like. Substance ; Preparation of . Ziild. 

IT. JTit. 325,585, ( )et. 24, 1902. 

See Fug. Pat. 23,145 of 1902 ; this .Journal, 19i);{. 315. 

— r. F. B. 

XX.-FINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTEACTS. 

Cwlycin (^Glyrorotl) ; Separation of , and its Homo- 

logiies from Inorganic Suhstanres. Farhw'erke vorin. 
Meister, Lucius itnd Btiiniiig, lliiclist a/M. Ger. Pat. 
141,976, Aug. 24, 1902. Zeits. atigew. Chem., 1903, 10^ 
[22], 527. 

I The glj cocoll or its derivative is extracted fiom the mixture 
i by solution in glycerin. — J. T. 1). 

p-Chloro-o-nitro-anisol. F. Reverlin. Ber., 1903, 36* 

[8J, 1689 — 1690. 

; Tub Badisebe Anilin iind Soda Fabrik have described 
(Ger. Put. 1 40, 133 ) a /.»-chIoro o uitra-anisol, obtained by the 
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action of metliyi alcohol and caustic alkali upon nitro-p- 
dichlorobeuzcne, which, it is stated, differs in melting point 
(96^ C.) from the body of similar constitution provioosly 
prepared by the author by the nitration of p chloroanisol, 
the melting point of which was given as 98-5'’C. The 
author has compared the two bodies in question and finds 
that they are absolutely identical ; the < orrected melting 
point is 97*6^ C.— J. F. B. 

Pyrazole Series ; Investigntiojts in the . Contribution 

to the Knowleffge of A ntipyrine. L. Kiioit. Anualen, 

19<»3, 328, [l],>)2-87. 

Thk subject is treated under the following headings : — 
(1) Behaviour of nitrosoantipyiine to hydrazines; (o) 
Action of hydrazine hydrate on nitrosoantipyrine ; (/») 
Action of pheoylhydrazine on nitrosoantipyrine ; (r) Action 
of pbromophenylhydrazine on nitnisountipyrine; (d) 
Behaviour of the compounds, C,;II,gX.r ,03 uud Cj-fiiyBrN^t ).. 
(obtained by the action of phenylhydrazine and p-bromo- 
phenylhydraziue, respectively, on nitrosoantipyrine) on 
boiling with so<liniii hydroxide solution ; (e) Comparison 
of the compound C,,irigN..( >2 with the phenylliydrazone of 
isonitrosoacetacetanilide. (2) Constitution of nntipyrine. 
!Michaelis has recently (this Journal, 1902, 36.1) proposed 
a formula of the phenolbetaVne, or as he prefers to call it, 
the 2 ‘5 pyrazole type for nntipyrine. The author jtoints 
out that he fully discussed, as far back as 180n, the 
applicability of the pbenolbetaine formula, and he now 
brings forward fresh evidence, mainly based on the 
analogous behaviour of n - methyl - y - quinaldone and 
nntipyrine, of the correctness of the old formula for 
antipyrine, acconlinc to which the latter is 1 - o phenyl, 2*3 
dimethyl, 5*0 pyrazolone. — A. S. 

Apocodeine and Piperidoeodidc. K. Vougerichten and 
F. Muller. Her., 1903, 36, [8], 1 '>96—1501. 

AroMORfHiNK, which is obtained by the action of acid 
reagents on morphine, has been shown to contain two 
phenolic hydroxyl groups, ivhilst morphine contains only 
one; its formation is accompanied not only by the elimina- 
tion of the elements of water, but also by an opening of 
the ring which contains the indifferent oxygen atom of 
morphine. Apocodeine has hitherto been regarded as the 
complete analogue of apomorphine, and should, therefore, 
contain a free hydroxyl group. 'J’he authors find, however, 
that this is not the case. Apocodeine was prepared by the 
action of sodium methylate on chloMcodidc ; the product 
was found to be an amorphous base, <liffering from codeine 
by the elements of water, but containing no free hydroxyl 
group and in no way analogous to apomorphine. 

( hlorocodide readily combines with piperidine, yielding 
piper idocodide^ which crystallises with one inoleenle of 
methyl alcohol of crystallisation ; after drying at 100^ ( ’. 
the base melts at 118 ' i \ Fiperidocodide combines readily 
W'ith either one or two molecules of methyl iodide according 
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to conditions. Both these methyl iodide compounds behave 
towards caustic soda solution in a similar manner to codeine 
methyl iodide, the nitrogen ring l^ing broken and a 
tertiary base free from iodine, pipendomorphimtthine 
produced. Piperidomorphimethine also combines with on<r 
and two molecules of methyl iodide ; the compounds so 
obtained are decomposed by alcoholic potash, yielding a 
phenolic compound, which, however, is not identical with 
morplienol. — J. F. B. 


Cotarnine. M. Freund and F. Becker. Ber., 1903, 36, 
[8], 15*21—1537. 

3’he results t)btiiiiied by the authors confirm the view of 
Koser that the constitutional formnla for cotarnine is — 


/ 
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CH^O CHO 

) ./V 


NHCH, 




CH, 


Consequently that of nnreotine is of similar type. Cotar- 
nine condenses with aniline to form an anil, the CHO 
group being converted into CJl ; X.CV.Il.,. When methyl 
iodide is caused to react with cotarnine anil in benzene 
‘ solution, there is produced the anil of a substituted 
ammonium iodide, cotarnmethine methyl iodidcy in which 
th(^ Xil.CILf group of (he base is converted into X((MI;,);,1. 
If, however, cotarnine anil be added to methyl iodide 
I Avithout a diluent, a violent reaction ensues, and when the 
i product is Aviirmed with dilute acids to decompose the 
anil, a new compound, norcotarnmethine methyl iodide is 
! obtained, diffeiing from the previous jirodnct by CHo^ 
i whilst methylaniline is found in the residual liquors. The 
new compound is split up by alkalis into trimethylamine. 

, and a non-nilrogenous body, norentarnoney ('u,Ilf^(),. 

Norcotarnone is a hydroxy-aldehyde, tin* methoxyl group 
^ of the cotarnine, during the treatment with metliyl iodide, 
having coupled up to form an intermediate product with the 
nitrogen of the anil, being siibseqneutly hydrolysed with 
the production of a phenolic group and methylaniline. 
Xorcotarnone showed other properties eorrespoiuhug with 
those of a substituted ortho-hydroxy-benzaldehyde. From 
the anil of hromocotarnine an exactly analogous body was 
obtained. — .1. F. B. 


I Alkaloids; Solubility of some — — , in Various Solvents. 
II. Beckurts and W. Miiller. Apoth.-Zeit., 18, 208 — 
209, 218—219, 223—225, 232—234, 248—250, 257—258,. 
and 206—267. Chem. Centr., 1903, 1, [20], 1141. 

Thk results of the authors’ experiments, which were carried 
out at a temperature of 18® — 20’ C., are shown in the 
following table, the figures referring to parts by weight of 
solvent required to dissolve 1 part of alkaloid 
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h.j)t. 59'’- 

cliloride, 

M5iter. 

1*487. 

Sp. Gr. 

31° C.. 

Sp. Gr. 



0-900. 

Sp. Gr. 

1-591*. 




0-363. 



Less than 1 

Les.s than 1 

4,237-}* 

50-2 

1,845-7 

1-47 

2.5-8 

L211-7 

151-2 

53*1 

Lc.ss than 1 

23-5 

1,14(**.5 

1,2811 -4 

1,775-8 

„ 

.53-8 

4,1.55-3 

177-0 

4,943-0 

« 1 

-21 -.5 

}*,7.5(*-7 

491-6 

174-2 

M 1 

40 -.5 

1 4,729-3 

189-0 

1.976-7 

10-75 i 


‘>,103*1 

1,937-0 

3.918-8 

143-3 1 

l,3tH>-() 

2,985-9 

-2,770-1 

I 4,182-6 

Lc.ss iJiaa 1 

1-39 

42-2 

Less ( »ian 1 

1 663 3 

.. 

74 -.5 

1,737-1 

82}* *6 

! 30-4 , 

! 

24-7 

1,333-1 

810*9 

30.(K)0-0 


2 >*4 

1,018-8 

1,722-7 

2S1-6 i 

1,. 525*5 

537*2 

1,170-7 

3,396-4 

3,632*8 1 

Lesstimii I 

507-9 

1 10,71.5*5 

632 -0 

4.804-2 ' 


M. rt. 
“C. 


85-’- 83 
114-^115 
173-177 
137 
172 


173 

201 

233 

98 

123 - 1*28 

132-131 

108*5 

243-244 

265 


—A. 8. 
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JJigiialis ; Active Principle of , II. Ziegenbcin. 

Apoth.-Zeit., 1903, 18, 280. 

As additioDHl proof that the physiological activity of 
digitalis leaves and of preparations made from them, cannot 
he juilged from their content of digitoxin, the author gives 
the results of the examination of two samples of It(]ui<l 
extract and one of tincture of digitalis. Although all throe 
samples contained approximately the same proportion of 
digitoxiii, the actual iignres being 0 23, 0*23, and 0*2.5 per 
cent, respectively, yet the tincture was just twice as active 
as the fluid extracts. — A. S. 

Clove Oil ; Determination of Eugenol in . 

K. C. Spurge. XX III., page 764. 

Civet, 1'^ J. Parry. XXIII., page 764. 

Ekoltsh Patent. 

Oils in Powdtr Form ; Process of Manufacturing Solid 

Iodised and Uromised . F. Ifoehm. From H. 

Winteruitz. Fng. Pat. 3430, Feb. 13, 1903. XII., 
page 731. 


TTnitkd .States Patent. 

Still [for Kther^ IIub<‘r, Assignor to M. C. 

Wick and S. V. IJiiher. IJ.S. Pat. 729,179, May 26, 1903. 
1., j)agc 734. 


XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photoyraphi/ ; Hevieto of . A. Granger. Mouit. 

Scieut., 1903,17, [738], 3H3--.392. 

Derelopers. — “ Edinol,” the hydrochloride of /;i*aniino-o- 
hydroxybenzyl alcohol (see Kng. l*at. 12,42 1 a of 1901 ; 
this Journal, 1902, 872), is said to produce no stain on the 
[dates or on the hands. 

Intensifiers and Reducers. — Xegatives with too little 
contrast are first hardened in a slightly acid solution of 
chrome alum, and then intensified in a solution containing, 
for every 3*2 litres of water, 10 grms. of gallic acid and 
2 grms, of silver nitrate, 

IMatinum prints are intensified by means of a solution 
containing quinol (hydroquinone), 2 parts, silver nitrate, 
1 part, citric acid, 30 parts, water GOO parts. Printa 
(platinum) having too harsh contrasts may be improved 
by treatment, before development, in a 1*6 per cent, 
solution of sodium carbonate for from ,5 to 20 seconds, 
according to the degree of reduction desired. 

Positive Processes. — Negatives taken direct on gelatino< 
bromide paper miiy be converted into positives by exposing 
to full daylight after development (without fixing). The 
reduced silver is then oxidised by immersion for 30 seconds 
in a 2 per cent, solution of chromic acid, washed, developed 
in the usual way, and fixed. The high lights can bo 
cleared, if necessary, by means of a dilute solution of 
potassium ferricyanide. Dlarainopheuol, or other developer 
which does not require alkali, is recoiumende<l, since silver 
chromate is insoluble in fixed alkali, but soluble in sodium 
sulphite. 

Toning with Uranium Ferricyanide. — A solution of 
uranium ferricyanide, to which an alkali salt of an organic 
acid is added to render the solution stable, has been intro- 
duced. Thurneyssen (Bull Soc. Franc. Phot, 1902, 457 ), 
prefers to use nitric acid solution, with subsequent Tmmor- 
“ion in a dilute solution of sodium carbonate. 

Colour Photography.-^^Qn\xvi\xn (Bull. Soc. Franc. Phot., 
1902, 308) has worked with the process suggested by 
Wiener, which depends on the selective action of coloured 
light on the black pigment, produced by mixing re<l, 
yellow, and blue colours i.e. in white light, the raixtiiro 
is decolorised; in yellow light, the red and blue are 
destroyed, leaving only the yellow ; and so on. Neuhaus 
uses Erythrosin, Uranin, and Methylene Blue as the colours 
on a film of collodion or gelatin, together with a small 


quantity of Chlorophyll. Hydrogen peroxide increases 
the sensibility of the film. The resulting prints arc fi.\ed 
with a solution of copper sulphute. 

Vidal (Bull. Soc. Franc. Phot., 1903, 138) has examined 
the carbon process for obtaining three-colour prints. 

The pigment, incorporated with a solution containing 
gelatin, 30 grms. ; sugar, 6 grms. ; glycerin, 6 grms. ; 
water, 200 e.c., is applie^l to a support Avhivh bus been 
coated with collodion. The film is dried over ealoiuin 
chl«>ride, sensitised with a three per cent, ammonium 
bichromate solution, and detached from the support ; it is 
now expose<l, fixed on a rigid support (c.t/., a varnished 
plass plate), «leveloped in water at 30’ — lo (b, and 
removed. The three monochrome prints (yellow, red, and 
1 blue) obiainetl in tins way are Huper[)()sed in register, a 
per cent. S4)luti»)u of gelatin being used to fasten them 
together, ainl tin* colloilion is dissolved out by means of a 
mixture of ether and alcohol. — T. F. B. 

Silver Iodide; Photo-Chcniistry of . Liippo-t 'raraci*. 

Z“its. wii^Kenscbaftl. Phot., 1903, 1 11 . Chem.'Zoit., 

1'3‘»3, 27, [11]. hep. 13r,. 

A coMi*\i{i 80 N of the different silver halides shows that 
silver bromide is much nmre sensitive to the action of light 
than silver chloride, but that the latter is mneli more readily 
reduced. For the l>agueiT(>ty|>e and w«^t collodion pro- 
cesses, silver iodide is the most sensitive light of the 
three halides, hut in these cases no rednelion of (ho silver 
salt lakes place and the development is a meelianical one. 
In or<ler to determine whether silver iodi<Io is not also tiie 
most sensitive to light in the case of ehinnieal development, 
the author has made experiments with jilatcs coated witli 
a g<datin emulsion of silver iodide. From the results it 
ajipears that these are of no practical use, for even when 
the most rajiid developer is (‘uiployed, a very long exposure 
is necessary, ami even after tlm longest dcvelo[)ment only a 
very faint imago is obtained. It was ju’oved that the 
greater sensitiveness in tin* wet collodion prm’ess of silver 
iodide is not due to the preseneci of exees.s of silver 
nitrate. The siiecdroscopic Kcnsitiveiiess of the author's 
silver iodide gelatin emulsion reached it.s maximum at G 
and fell off sharply on {*ither side. — C. A. M. 


Meloijuinone ; Preparation and Developing Properties 

of . A. and L. Liitnien* and Seyewetz. Bev. gen. 

('him. pure et appb, I9n3, 0 ^ 1,56. Chem.-Zeit., 1903, 
27, ['ll]» Hop. 136. 


Mi:th YL-p-amiiiopln nol sulphate (** Metol ”) can he used ^vith 
quinol (hy<lroqninone) to form a developer with properties 
differing from those of either con; titneiit. The authors 
have i:soliited a true cheinical compound from the mixture, 
which they have termed im toquiuone, and to which they 
have asvigne<l the following formula : — ■ 




/<>n(i) 

\ (1) (1) 

^NHtClDOII 
. NH(CH,)OII 
< (4) (4) 


>CcH, 


Metoqiiiiione acts witlnuit alkali, and does not alter tin; 
g<latiii of plate?' or bromide papers, and li;is also the 
following advantages : — 

( 1 ) The solntious do not change to any notable extent 
even when exposed to the air. 

( 2 ) It can bo used to develop a largo number of negatives 
without becoming exhausted. 

(3) The reducing power can be intensified by the 
adilition of alkalis, carbonates, or (prefeialdy) fonno- 
8 ul[diite without danger of fogging tlie negative. 

(4) Since it is sensitive to the action of potassinm 
bromide, it can be advantageously used with over-exposed 
plates. — C. A. M. 


Divhroic Fog^^ ; Removal of — . A. L. Tjiimi<^i‘e 
and A. Seyewetz. Monit. Sclent., June 1903, 17. [7381 
,393— »9u. ’ ^ 

“ Dichrok; fog ’’ may occur either while developiug or 
fixing a plate. It occurs when the developer cod taint a 

i> 2 
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solvent of silver liromide {e.g., thiosulphjito, ammonia, [ 
potasMiinn eyunide, &<*.), and when the lixinpr solution ! 
contains small quantities of tie developer and soditim 
sulphite (in the case of de velopers cf the t^pe of diainino- 
]>henol), or an excess of alkali carbonate (when alkaline 
developing solutions are used). 

Tie fofr " docs not contain silver bromide, but appears 
to be similar to “ collMriol” (colloidal silver solution), ami 
beliaves, eh<*micall\, much as metallic silver. 

Fog produced in the fixing solution may be removed by 
treatment with a slightly aeid solution of ammonium 
persulphate (about d per eent.)i followed by treatment with i 
sodium bisulphite. Neutral solutions of persulphate have no { 
uppixiciable elTcct on the fog. I 

The best method, liowevcr, is to oxidise the silver by i 
means of a neutral solution of polassiuni permanganate ! 
(about 1 in 1,0(J0), and subs(‘quently to remove the : 
manganese dioxide hy sodium bisulphite. This mithod 
gives good lesults with log prodiUMul either during j 
development or during fixation. — T. F. 11. j 

Photographs i Transmission of Jnj Telegraphif. Korn. 

Comptes rend., 1903,136, [‘20], 1190—111)1!. 

Thk diagram shows the arraneeim'Ut of the apparatus. 'I'lic ' 
photograph to bo transmitted, on a tiansparent film, is 


>\.^furcc of 



wrapped round a glass cylinder A, which rotates on a slow 
spiral, like a phonograph cylinder. A narrow pencil of 
light, focussed by the lens 11, passes through the photo- 
graphic film, and falls on u rod of selenium 1), which forms 
part of the telegraphic circuit, through which passes a 
current from the battery E of constant EMF. The ' 
variations in the current produced by alterations in the 
resistance of the selenium as thinner or denser parts of the | 
photograph pass over it, cause movement of the galvano- i 
meter needle wi, ///.j. These movements alter the length of 
the spark-gaps between the vacuum tube b and the Tesla | 
apparatus p, and thus cause variations in the intensity j 
of the light emitted by the electrode. The light passes I 
through a little window c in the otherwise opaque tube, ami ^ 
falls on a sensitised film on the cylinder a, which rotates in i 
synchronism with the other cylinder. The photograph i 
or. A is thus reproduced on the film on a. The same 
receiver can be used, with an appropriate transmitter, as a 
teleautograpb. — J. T, D. 

Umtkd States Patent. 

Photographic Printing. E. S. Shepherd and ( ). M. llartlett, 
both of London. U. S. Pat. 728,310, May 19, 1903. 

A TRANSi’AJiKNT support, coatcd with biehromated gelatin, 
is exposed under a negative and developed. The resulting 
positive is stained and applied to a damped film of soft 
gelatin, which absorbs the colour from the positive, pro- 
ducing a picture by reason of the varying thickness of the 
positive. 

This proces%^an be applied to multicolour printing, by 
using a number of ** colour record-negatives,*’ and applying 
the resulting stained positives successively, in register, on a 
soft gelatin surface. — T. F. B. 


Fhe.ncii Patent. 

Nitrocellulose ; Cse of Nitroglycerin in the Soupling 

lAssoupplissement) of Manufacture of Photon- 

graphic Films']. If. Liitrke. Fr. Pat. 325, ulS, Oct. 23, 
1902. 

Skk Eng. Pat. 24,055 cf 190*2; this Journal, 1903, 319. 

—T. F. B. 

XXII.-EXPLOSIVES, MATCHES. Etc. 

E\(;lisii Patents. 

Ejrplosives; Impfs. in . J. M. Az, flilversum, Holland. 

Eng. Pat. 13,1 11, June 9, 19U2. 

A SAFETY blasting explosive, consisting of ammonium nitrate 
(91—93 parts), anthracene (5—7 parts), and barium 
sidpliide (1 part). — G. \T. McH. 

F.rplosive Compnunch for Signal, Blasting, and other 

Purposes ; Impts. in . A. Brock, Sutton, Surrey. 

I'hig. Pat. 2,977, I'Vl). 7, 1903. 

The explosive con.sists of barium chlorate (25 parts), and 
aliimiimmi powder (3 parts), for a rocket or shell where 
sound is more important than flash, and of barium chlorate 
(20 parts), and aluminium powder (12 parts) in cases where 
vi.sihility is required. — G. W. McD. 

Matches, Cartridge Fuzes, and the like; Igniting Material 

for . W. Muir, Edmonton, jind B. F. B( il, Bromlcv. 

Eng. Pat. 11,503, May 20, 1902. 

The compounds described hy Berzelius as red modifications 
of phosphorus sulphides of the formuhe I’,S, P;,S, and P.^?, 
arc stated l)y the patentees to he idmitical and’ a inodiiiea- 
tion of )>hosphorii8 itself. This “ bright red phosplioriis ” 
is said to be non-poisoi»ous, but chemically more active than 
red phosphoni.^, and its ns(; is claimed a.s a sub.stitulc for the 
latter, and for yellow' phosphorus in igniting compogitions. 

— G. W. McD. 
irNiTED States Patent. 

Pyrotechnies ; J*rocess of Preparing . X. Del 

Grande, Assignor to \'irgiiiia Finwvnrks Go., Petersbun-^ 
j Va. U.S. Pat. 728,878, May 20. 1903. 

: A method of making whistling bombs, which consists in 
slow Iv incorporating a boiling solution containing 3 j)arts 
hv weight of saltpetre (potassium nitrate) with a boiling 
solution containing 1 part by w.-ight of picric acid. The 
resuliiug yellow precipitate is dried and pulverised. 

— G. \V. McD. 

French Patents. 

Explosives, Impts. in . E. Callenberg. Addition, dated 

Oct. 28, 1902, to Fr. Put. 322,946, June 27, J902. 

The addition of from O' 5 to 1 per cent, of naphthalene to 
t^urpiuitinc hydrochloride, lowers its melting point from 
78 ( , to 10 ( . Advantage is taken of this fact to produce 
u chlorate explosive of the following composition : — Potas- 
sium chlorate (8o parts), pota.ssium nitrate (10 parts), 
turpentine hydrochloride (with 0*5 to 1 ptr cent. of‘iiaph- 
thalene) (10 p.jrts). (See also this Journal, 1903, 380.) 

— G. W. McD. 

I Explosive ; A New . J. Luciani. Fr. Pat. 326,037 

Oct. 31, 1902. 

Kitkocdtton containing a high percentage of nitrogen, and 
insoluble in nitroglycerin, is added to blasting gelatin com- 
positions (nitroglycerin and collodion cotton). Its presence 
i.s said to render the explosive porous, increase its effect, 

I ami prevent its freezing at winter temperatures. Admixture 
or the above with chlorates, &c. is also claimed. 

— G. W. McD. 

Primers und Caps; Charge Jor . WestfaliscU 

] Fr. Pat. 326,055, Nov. 3, 

Thk composition comists ot ; — Trinitronaphthalene (25 

parts), diaminophenol dinitronaphtholsnlphonate (10 parts), 

mercury thiocyanate (.30 parts), and potassium chlorate (35 
parts).— G. M . McD. ^ 
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XXIII.-ANALYTICAL CHEMISTRY. 

APPARATUS. 

Temperature Determinations Ay means of the Le Chateller 
and ll'tiwwer Purometers. W. Feld. Cheui. lud., 

26, [11]. 25r,~i>cu. 

The Authoi* fjives a deseiiption of the \\’atmer pyrometer 
and the results of comparative experiment.s showin*^ that it 
is a considerable advance on Le ( hatelier’s p3rometer. 

—A. S. 

Knomsii Patents. 

Photometers ; or Ajtparafus fur Measuring the Intensitu of 

Lighty Impts. in . \V. Frisby, London. Kn^. Pat. 

13,442, June 13. 19(»2. 

The change in the electric resisfan<>c of a cell of helenium, 
tellurian), or sulphur, sensitive to light, when illuminated by 
the source of light the intensity of w'hich ia to ho determined, 
is measured hy a voltmeter, ammeter, or ohmmeter. The 
dial of the measuring instrument is calibrated for the direct 
reading off of the intensity of the illnniination. — L. F. G. 

Photonic tersy Impts. in . W. P. Thoinp.son. From 

L. 11. Marks, New York. Kng. Pat. 14,C8H, July 1, 
1902. 

A 8KHIK.S of mirrors are arranged in a semi-circle around 
the source of light to be tested, in accordance with mathe- 
matical principles, so ns to illuininnto one side of a screen 
proportionately to the rueuii spherical or hemispheric:!! 
candle power, the source of light being rapi«lly rotated on 
its axis. The other side of the screen is illuminated by 
light reflected by means of mirrors from a standard source 
of light ; the intensity (»f this illumination is varied by 
either moving the standard source of light, or hy altering 
the angle of the reflecting mirrors. — L. h\ ii. 

Feench Patent, 

Photometers. K. T. Turney. Fr. Pat. 325, 07H, Sept. 19, 
1902. 

See Eng. Pat. 2o,4.‘»H of 1902 ; this .Journal, 1903, 619. 

--T. F. B. 

I NO HO A NJ C~ Q 11 A L I TA TI VE. 

Dicarhonales ; Note on Perkin's Test for . F\ ( ). 

Taylor. J. Amer. Cheni. .Soc., 1903, 25, [•>]» 537. ^See 
this Journal, 1902, 1375.) 

The tesfis based on the fact that bromine is liberated from 
a mixture of solutions of a bromide and soilium hypo- ! 
chlorite, if a dilute acid 1-c added. Bicarbooates arc 
sufficiently acid to bring about the reaction, and may, in , 
this way be distinguished from normal carbonates. The 
author has found tin; test very satisfactory, but mentions 
the following exceptions. The test will not show the 
presence of ammonium bicarbonuto nor can ammonium 
bromide bo substituted for the .sodium or potassium salt. 
Further the presence of aramoniurn salts entirely previ nts 
the reaction. 

The hypochlorite solution must not be kept too long, and , 
must be protected from the action of light, or it will 
become sufficiently acid to interfere with the reaction. 

— ^A. S. 

Lead and Manganese ; Detection of A. Trillat. 

Comptes rend., 19(t3, 130, [20], 1205 — 1207. 

The dimethylamino-derivative of diphenylmethane — 
CIl3[CoH,.X(CH,),]„ 

in acetic acid solution, gives with certain peroxides (lead, 
manganese, copper) a fine blue coloration, stable even 
■when warmed. 

Preparation of the Reagent. — Heat for an hour on the . 
water-bath a mixture of 30 gnus, of dimethylauiline, 
10 gpaiM. of formaldehyde, and 200 c.c. of water acidulated 
with 10 grms. of sulphuric acid. Cool, add a large excess 
of sodium hydroxide, and expel all remaining dimethyl • 
aniline by a rapid current of steam. On cooling, crystals 
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deposit; i ccrystallise tbe.'ic from alcohol. Dissolve 5 grins, 
of the base so made, in loo c.c. of water, and keep the 
solution in a well-closed bottle in the dark. 

Deteetion of ZcrtJ. -Incinerate the sub&tnnoe, n^tcr 
aildition of iiilpkurii; acid or :i sulphate. Treat the residue, 
ill a little capsule, with saturated sodium hypochlorite 
solution (2 drops for o ol grm. of residue). 
eldoriiij* by washing or heating, and add tlu' rcagenf. The 
rcm tioii is extremely ilelicaic' ; the author has detected lead 
in water drawn from lead pipe®, w htTe the oidinary reagents 
failed to show’ any, and r.iiu-water after 18 hours' contact 
with granulated lead gave :i strong react ion. In certain 
ca.ses, it may be neces.sai’v to know' that manganese is 
absent ; this is assured by well washing the incinerated 
residue ol sulphati's biTore adding bypoclilorite. 

l)t te< tion of Mongitne.se. --V\\e substance is incinerated 
attei addition of a little pure sodium hydroxide. The 
iesi<Iiie is treatid with the reagent, ami a little water 
acidulated with acetic acid, and boiled. The blue colour 
produced ilisapjieais on tooling, but is regenerated on 
heating again. 'The abMuice of eoj)|}t*p should be proved, ns 
this gives, though with tliflieulty, a blue coloration. The 
author has fouiitl manganese in a great many vegetable 
substanees ; in some eases, though by no nn^nns in all, it 
seems to exist in the vegetable in the state t)f peroxide. 

). T. 1). 

Methyl Violet deeolorised In/ Sniphnrous Arid; Heaction 
oj — - . [ 7V.vt fio' Cimlomnioled 11. ( 'ailRse. 

(/omptes rend., 1903, 136, [2' ], 1269 A2ro. 

In a system formed by water eontiiining dissolved oxygen, the 
l.'Mico-componnd of Mclh} 1 Violet (hexamethylpararo?, aniline 
h} droehhu’ide) decoloiisetl hy sulphurous acid, ami uulpliu- 
rous acid, tht^ oxygen is at first ulisorbed b\ the hMieo-salt, 
which becomes violet, tlu’ violet eorapounil is again reduced 
by the sulphurous acid, which is converted into snlpliuric 
acid, and so on till tlu* dissolved oxygen disappears. 
Experiments with this reagent and various waters sliow 
that the presence of smidl amounts of alkali carbonate or 
calcium carbonate in solution rtmder the vvater much more 
active, as an oxydant ; the iimount of carhonnto .should he 
enough to convert the bi.sulplnto of the reagent into normal 
sulphite. Tims, any cause which dindnishes the amount of 
calciom carbonate in a initural water will diminish its 
oxidising activity on the reagent; and the suhstHMces 
introdiiceii by contamination -fatty substuiices, carbohy- 
drates, albuminoids — all yield by hydrolysis, ulono or 
followed by fermentation, fatty acids, which di?coinp 08 e 
carbonates. Hence the inertness, towards tin* Methyl 
Violet-sulphuroiiR aci<l n agent, of contaminated waters 
(this Journal, 1902, 042).- -J. T. D. 

INORGANIC-QUANTITA TIVE. 

Titanium Trichloride, in Volumetric Analysis. Jv Knecbt 
and Eva Ilibbert. Org. t^uantit., page 762. 

Nitrous Ar.iil ; Uehaeiour oy— — , towards Methyl Orange. 

G. Lunge. ZeilK. aiigew. Chem., 1903,16, [22 j, 509 — 
511. 

The author combats tln^ contention of .\rndt ami of 
Wegner, that nitrous acid does not redden Methyl Orange. 
He shows that the indicator is destroyed by nitrous acid 
when present in any considerable concentration, lait that if 
the acid be greatly diluted and the indicator he added not 
long before the point of saturation is reached, iiitrous acid 
behaves towards Methyl Orange exactly like the stning 
mineral acids. — J. T. I). 

Halogens ; Determination of , in Organic Compounds, 

H. Baubigny and G. Chavanne. (.’omjites rend., 1903, 
136 , [20], 1197—1199. 

This method allows a separation of io<1iiie from chlorine 
and bromine. Into a 200 c.c. conical flask put 40 c.c. of 
concentrated sulphuric acid and a slight excess (#Ay 
1 — 1*5 grnis.) of solid silver nitrate. Heat to dissolve 
the latter, add 4 — 8 grins, of powdered potassium bichro- 
mate, and, when this is dissolved, cool. Add 0 * 3 — 0 * 4 grm. 
of the substance in a tiny glass tube^ and shako round in 
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the liquid. Heat, if necef^sary, to start the action, and, 
in any case, to ensure its completion, to 150'^- 170® C. 
(evolution of oxygen bubble^ indicates a temperature of 
180® C., which should not be exceeded). Take away the 
source of beat, and continue the agitation for 4 or 5 minutes. 
Chlorine and broraino arc evolved as such, and must be 
collected if to be determined ; iodine remains as iodate. To 
the cooled liquid add 140 — I.'jO c.c. of wafer and a slight 
excess of sulphurous acid solution (if silver chromate, con- 
taining iodate, deposits ou cooling, ad<l ammonium nitrate 
and warm till nil is dissolved ; then go on with the reduc- 
tion). If too much sulphurous acid has been added, the 
iodide may lie grey from luetallic silver ; the latter cau he 
dissolved out by nitric acid 0 vol. 1 • :i voU. water), 
and the iodide remains pure. This is washed, dried, and 
weighed.— J. T. 1). 

(yi/anide Process j Analytical Work In connection with . 

J, E. Cleiiuell. Inst. Mining and Metall., 19015. Paper 
read May 21, 20 pp. 

The analytical work in connection with a cyanide plant 
includes tests by the foreman to regulate the daily working 
of the plant (usually titration of cyanide and titration for 
alkalinity), special tests when ditliculties arise, and tests at 
frequent intervals nuide by tlie works chemist to control 
operations, check the output, and maintain efficiency. For 
the workman, Liebig’s method is heat used to determine 
the cyanide, using standard silver solution containing 
♦i-filO gnns. of silver nitrate per litre (1 c.c. = 0-005 grin, 
of potassium cyanide), and woricing with 50 e c. of the 
tost solution, The essmitials are that the glass vessels 
used should be absolutely clean, the test be always con- 
ducted in the same way, and turbid solutions be filtered, 
but not cleared witli lime unless a determination of 
the total cyanide is to be made. I'lie protective alkali 
(independent of cyanide) is best foun<l by adding silver 
nitrate until a slight turbidity is produced and then 
titrating with ileciiionnal acid, using phenolphthalein as 
iudicator. If zinc be present, (ireen’s modification (adding 
an excess of potassium ferrocyauide before tho silver 
nitrate) should be used. Of the tests made by the works 
chemist the following an' considered, one or two of 
the most suitable methods for industrial use in cyanide 
works being given in each case : — Free cyanide ; total 
cyanide; hydrocyanic acid; ferrocyanides ; thiocyanates; 
total cyanogen; zinc; copper; gold; silver; sulphides; 
and alkalis. — \V. (i. M. 

Klectrvlytic. Separations : Mamjancsefroni Iron, Aluminium 
from Iron or Nichcl, Zinc from Iron. Iloliard and 
Bertiaux. Coniptes rend., 1903, 136, [-!]» P-6G — 
1268. 

Manyancse from Iron. — 'I'o the solution of the sulphates, 
coutaining a few drops of free sulphuric acid, add 5 grins, 
of citric acid, 25 — 5u c.c. of saturated solution of sulphur 
dioxide, and 25 c.c. of ammonia of sp. gr. 0*92, neutralise w ith 
sulphuric acid, and finally render alkaline with a fcAv c.c. of 
ammonia. Dilute to 300 e.c., keep at 48® 0., and electro- 
lyse with a current of 1 amiiere, using the authors’ 
electrodes. When the iron is completely deposited (which 
will be before the manganese peroxide begins to show ou 
the anode), remove and wa.sh the cathode, dissolve off the 
iron by sulphuric acid Avithout access of air, and determine 
by permanganate. Ileplace the cathode (or meanwhile 
substitute it by another), raise the temperature to 
90° — 95° C., and after some hours the manganese is com- 
pletely deposited. If the bath be not alkaline, make it so 
AA’ith ammonia, interrupt, remove the cathode, and allow the 
hath and anode to stand half an hour. Wash the auodo 
with boiling water, and place in a narrow stoppered tube. 
Filter the liquid through asbestos, wash wdth boiling Avaier, 
and place the asbestos, with any adhering peroxide, in the 
tube. Add 50 c.c. of hydrochloric acid (sp. gr. 1*035), 

5 c.c. of 60 per cent, potassium iodide solution, water to 
cover the electrode, and 5 c.c. of carbon bisulphide ; 
stopper the tuber*Shake well, and allow to stand half an 
hour. Titrate with thiosulphate. 

Alilmnitun from Iron. — The preparation of the solution, 
and the electrolytic deposition of the iron, are similar to 


i the case of manganese and iron. The sulphurous acid 
i prevents, on the one hand, the precipitation of alumina, 
; which might carry down iron mechanically, and, on the 
j other, the precipitation of basic salts of iron. 

Zinc from /row. —To the solution of the sulphates add 
i 25—50 c.c. of sulphurous acid, nearly neutralise with sodium 
i hydroxide, add 15 c.c. of 20 per cent, potassium cynuide 
solution, then 50 c.c. of sodium hydro.xide solution of 
■ sp. gr. 1-11 ; dilute to 300 c.c., electrolyse cold with a 
current of I a•np^re. The zinc alone deposits (sometimes 
; contaminated with *2 — 3 mgrms. ot iron, which can be 
titrated with permaiigaiiati). — J. T. I). 

; Carbon Mono.ride in Mine Gas ; Detennination of . 

' A. Fillunger. ( )esterr. Zeits. Berg- u. Hiitteuw., 1903, 
51, 2i6; Chein.-Zeit., 1903,27, ['ll]* Hep. 126. 

Tiik following simple method has been devised by 
Molterski and Nowicki : — A measiin'd quantity of the gas, 
previously- freed from carbon dioxide, is passed over iodine 
pentoxide heated to 120®— 150® (’. The carbon monoxide 
i is oxblised to dioxide and iodine liberated (LO^ + -500 
5 C 0.2 + L), whilst the hydrocarbons in the mixture are 
not affected. The carbon dioxide formed is received in 
standard liarium hydroxide solution and determined by- 
titration, whilst the residual gas may be ignited over- 
red-hot copper oxide for the determination of the hydro- 
carbons. In a series of experimental determinations inadr? 
by the author, the errors from the theoretical amounts of 
carbon monoxide were O'Ol to 0*1 per cent. — C. A. M. 

' O RGANIC^ Q UA LIT A Tl V£, 

i Pressed Yeast ; Detection of Bottom-fermentation Beer 

Yeast in . F. Lindner Zcils. Spiritusind., 1903, 

26, r22], 229. 

In 1891 , the author proposed to test top-fermentation 
pi'csseil yeasts from grain mashes for the presence of 
bottom-fermentation beer yeast, by a purely biological 
c.xaminution, based on the floccnlent appearance of beer 
yeast when suspended in water and on the behaviour of the 
various colonies, isolated on a gelatin plate, as regards 
fermentation, spore formation, and germination. The 
process of Ban, depending on the complete fermentation of 
rallinose (melitriose) by bottom-fermentation yeasts, whilst 
top-fermentation yeasts only carry the fermentation to the 
formation of melibiose, appeared however to be so much 
simpler and more definite that it was soon almost generally 
adopted. Becently the absolute validity of Bau’s method 
has been called into question. 

The author in the course of his experience has met with 
1 several yeasts Avhich are exceptions to Bau’s rule. 

! Most wine yeasis and many wild yeasts of a hottom- 
ferraentatioii type have no termentativc action on melibiosc. 
j The type cau only be deteriiiined accurately by fermen- 
( tation experiments ; a yeasty head,, and a loose sediment 
I which gives a cloudy suspension in Avater, also a tendency 
I to form Huear budding chains and ready spore formation, 

! characterise tho top-fermentation pressed yeasts. Bau’s 
I lest is not siitliciently general to afford a strict indication 
: fype, and the analyst must te able to separate the various 

I constituents of mixed samples and apply biological tests to 
each of them, utilising Ban's method as an accessory 
indication. — J. F. B. 

ORGANIC— QUANTITA TIVR, 

Titanium Trichloride in Volumetric Analysis^ K. Knecbt 
and Kva llibbert. Ber., 1903, 36, [8], 1549—1555. 
(See this Journal, 1903, 232.) 

A sTANDAui) solution of titanium trichloride may, ou 
account of its reducing properties, be used for the volu- 
metric estimation of iron in tho ferric condition. Chloric 
acid may be determined by reducing with a known quantity 
of standard titanium trichloride solution and titrating the 
excess Avith a standard ferric salt solution, the process being 
carried out in a current of carbon dioxide. 

Axo compounds are quantitatively reduced by titanium 
trichloride. If^ the dyestuflf be soluble in bydr.-Aobloric acid, 
a boiling solution is titrated until the colour disappears ; 
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but. if the dyestuff be insoluble, it is boiled with excess of j 
tittnii^ trichloride in a current of carbon dioxide and then 
titrated back when cold with a ferric solution. 

^ In acid solution, nitro-compounds are reduced to amines, 
six molecules of titanium trichloride being re<}uired for the 
reduction of one nitro group. As the nitro-oompound is, 
os a rule, not suificiently coloured to act as indicator, 
the indirect method is the most convenient for the 
determination. — J. McC. 

Benzene in Illuminating irus ; Deiei minntion of — — . 
L. M. Dennis and J. (i. O’Xeill. J. Amer. Cheiu. Soe., 
1903, 25, [^»], rjoa— 511. 

From the results of their ex{>eriinents, the uutliors eoticlude ! 
that (1) Alcohed does not completely retnoxe either 
benzene or ethylene from gas mixtures ; (2) the use of an 
ammoiiiaciil solution of nickel nitrate (40 grms. of nickel 
nitrate dissolved in 160 e.c. of water ainl *J c.c. of nitric ! 
acid of sp. gr. 1*44, and the liquid poured slowly, with . 
constant stirring, into 100 c.e. of ammonia solution of sp.gr. 
0*90S) f.irnishes a rapid and exact method for the deter- 
mination of benzene in mixtures of that substance with air 
and ethylene, and in coal-gas. In the analysis of coul-gas, 
the followinj* order of proeeduro is n commended : — (1) 
Absorption of carbon dioxide, by potassium hy<lroxide ; (2) 
absorption of benzene by ainmoniiical solution of nickel 
nitrate; absorption of “ lieavy hydrocarbons” by 

turning .sulphuric acid ; (4) absorption of <»xygen by 

alkaline pyiogallol or by pliosphortiB ; (5) absorption of 
carbon monoxide by cuprous chloride* ; and (6) determina- 
tion of the methane and hydmgeu. j 

As the authors have been unable to try this new method 
•on any coinniercial gas mixtures other than the local supply 
of illuminating gas, they invite chemists using the method 
on other gas mixtures to communicate to them, at (■ornell 
I 'niversity, Ithaca, N.V., U.S. A., the results obtained, and ■ 
to call their attention to any diiHculties that may arise. 

— A.S. 

fjrlgccriti ; iJctennination of , A. Cuisine. Comptes 

rend., 190.1, 136, 1204 — 120r). 

If tlie temperatuie of the mixture of glycerin, potassium 
hydroxide, and potash-lime (this Journal, 1903, 712) be 
raised to 0., the final result is represented by 
+ 4K01i = -f .’jlL F Clf, 4- II^O, and 1 grm. of 

glycerin evolves 967 c.c. of gas at N.T.P. Pulverise 4 — 5 
grins, of potassium hydroxide in a mortar, add troni a 
dropping bottle 0* 2 — 0*.'“) grm. of the glycerin to be tested 
< weighing by difFerence), then 15 — 20 grins, of powdered 
potasl\-lime. Place the mixture in a small flask connected 
with the gas-biirctte, ami lieat to 350 ( \ in a mercury bath 
<in the evolution of gas ceases (about an hour). — J. T. 1). 

Tannin; Absorption of , by Fdter Paper. V. A. 

Blockey. Collegium, 1903, 2, 76— bO. (Compare 

this Journal, 1902, 1100.) 

In view of the rule now adopted by the Intornitional As.so- 
ciation of Leather Trades Chemists, that in the 

analysis of those tanning materials which do not give a 
clear solution, a definite correction for the tannin absorbed 
•during filtration is to be applied (see ihi.s Journal, 1903, 
114), the author has investigated the value of this correc- 
tion for a number of different materials. The results show 
that for the same material and same mode of filtration, the 
same correction liolds for different samples. Thus, six 
different oakwood extracts filtered through paper 605 
S. and S., gave a mean value of b ingrms. per 50 c.c. of 
standard liquor (3*5 — 4 *.5 grms. per litre), and this value 
may probably be assumed as the correction for all samples 
•of oakwood extract. The accompanying table shows the 
values of the correction found for different samples of 
various materials and rnode.s of filtration. 

Paper 590 S. and 8. faiU to clarify turbid aolutioos, and 
has a very limited use, whilst some batches of 590 S. and 
S. used in conjunction with kaolin were found to yield 
soluble matter, and any such should be discarded when 
found. As a general result papers 605 alone, 590 with 
kaolin and 311 with kaolin, may alt be employed for most of , 
the usonl tanning materials, and the above figures indicate 1 


that a correction of 5 mgrms. per 50 o.c., which should 
added to the residue of ” total soluble miUter ” (foaml by 
filtering 150 c.c,, and thtu evaporating the naxt 50 q.c.) 


Filt.*r ParH'i*. 


Oorrootlon In 

TanuiuK MHi^Nt iul. forso o.c, 

Clf Liquor. 


Schlcii-litM- iiiul ScliUirs, 605 


8. A S.’.s, .v.»o . . ! ”... 

S. vt ,S.\. .V.iO i knolm 
(A.O.A.r. nifllto'l; this 
JiMirtml, 11HI.J, l.HO). 
s. JL .S.’s. oor» i kiloiiM 

DrevorholT’.s, ;jl I i kaolin . 


OakwcMul ext mot . 

SuillML'h 

(‘lioUimt I'xtmot . 

( hik-hlll'k 

lillmosn hark 

Mintosa oxtnu-t. . . 
Various 


Sojiil qnobrncho 
nxtmot. 

Oiikwoml rxtmct . 
i’hi'st nut L'Xtniot . 
S.inmoh 


.5 0. 5‘5, 8’3, 

•f’5. +’5. 

«’7. tt’l. 

7*1. 

ft'.M. fi -fl. 

0’4. 

ro (avorajrn). 

5’0 (iivfravro). 


7’H, O'f. 

r>*5. ;vo. 
r>’o. 

I'.t. 


would givf? lA'SuIts very near the truth. l*'or hemlock and 
quebracho extracts and cert.iin other materials eoiitaiuing u 
large pcTcentiige of fitu ly-divided insoluble matter, where 
paper 605 with kaolin is roquired, iv eorreetion of 8 ingrms. 
])er 50 c.c. M'oiild lie nec< ssary. Dreverliotrs paper 811, 
wliilst much cheaper than the other.s, gives gcnenill)* the 
best results. 'I'hese results an* ])uMislie«l .is a contribution 
to.vards establishing recognised average values. — 11. L. J. 

Glucose; Dctcnninatioji of . K. (Judeman. Proc. of 

19th Annual (’onv. of Assoc. Oflie. Agrtc. Chem,, 1902, 

U.S, of Agriculture, 1903. Bulletin, [73], 65—69. 

Tiir provisional ofi'icial method for the determination of 
commercial glucose in presence of ciino sugar, by 
subtracting the Clerget value for* the cane sugar from the 
direct polarisation and employing a factor, can only give 
correct results by accident, because the factor employed 
depends on the polarisation valui* of the particular sample 
of glucose with which the mixture was made, lu America 
the term comnurrcial “glucose” is only a]>plied to the 
syrup 3 ’ prodiiets ; these contain from 40 to 55 per cent, of 
reducing substance on the total solids. 'I'lie solid products 
are termctl “ grape sugar” and contain HO-- 92 per cent, of 
reducing substance ou tlie dry solids. The ratio of reilucing 
to iioii-reducing suhstanetis depends ou the jioint at which 
conversion has been arrested, and no two batches are quite 
identical. The author shons that when the polarisation 
method alone is employed, mixtures of “grape sugar,” cane 
sugar, au<l invert sugar may be prepared w’hich will show 
an error for the “ grape sugar ” up to 100 per cent. The 
following method of analysis is put fr)rward : — (1) In 
mixtures free from invert sugar, determine the total directly 
reducing sugars ™ a ; determine cane sugar by reduction 
after inversion at 67^ O. =» h (or by Clerget's method, 
calculating reducing power ■= b) ; invert with malt aud 
determine total reducing sugars = c (as iif determination of 
starch). Then c ~ (n ^ b) x. 0*932 ^ d\ d =» non-re- 
ducing substance from either “ glucose ” or “ grape sugar ” ; 
rt + J =3 either “ glucOfsc ” or “ grape sugar,” the conijmsi- 
tion of the latter also being indicated by the nitio a : d. (2) 
If invert stigar be present it must be determined by double 
polarisation, at 20"^ C. and at 37" C. — i. Then a — / /I 
reducing substance from “glucose” or “grape sugar”; 
c — (« e 5 + /) X 0*932 ^ d\ A + d = glucose or grape 
sugar. The error due to the use of the factor 0 • 932 is very 
small, averaging about 1 per cent, and never more than 
3 per cent, of the glucose present. If the mixture contain 
stanch it roust be separated by cohl filtration ; starch in 
solution will be determioci as pjrt of the nou-reduciug 
substance. — J. F. B. 

Didstatir Activity } Method for iJcterniinalion of 
A Poliak. Zeits. Spiritusiud' , 1903, 28, [5^3], 241—248. 

A SOLUTION of the diastatic substance is prepared at a 
concentration, as near as po.ssible, of 2 per cent, of dis- 
solved solids. A 3 per cent, starch paste U then ma4e bj 
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diaiolving 9 grms. of beat arrovrroot, with all the precau- 
tions neceasary for obtaining an absolutely uniform paste, 
in about 250 c.c. of boiling water. After heating at the 
boiling point for half an hour, the paste is cooled and the ; 
volume is made up to 800 c.c. A preliminary experiment ! 
is first made by withdrawing exactly 50 c.c. of the starch ; 
paste, heating it in a fiask to 09"' — 4u° C., adding 10 c.c. of 
the 2 per cent, diastatic solution and digesting it in a water 
bath at an internal temperature of exactly 37* C'^ C. The 
progress of saccharification is closely watched and any 
abnormalities are noted, the iodine reaction is tested from 
time to time, and the number of minutes from the start to 
the time when the iodine reaction of the products becomes 
pure brown, is observed. For each minute of this period 
1 c.c. of the 2 per cent, solution of mult extract is taken 
for the determination proper. This dttermination is made 
with the reiimining 2.'JU c.c. of starch paste in the flask ot 
300 c.c. capacity. The contents of the fiask are brought : 
to a temj>eraiure of 39' — 40" C., fhe determined number 
of c.c. ot diastatic solution are added and the snccliurificafion 
is carried out for 30 minutes at exactly 37*6'’ (). The 
reaction is then sto[>ped by tlie adflition of 3 c.c. of u 
10 per cent, soboion of caustic potash, and after cooling, 
the contents of the fiask are made up to 3uo c.c. The 
cupric reducing sugars [as maltose] in this solution are 
then deteririned volumetrically by adding it from a burette 
to 50 e.c. of boiling Fehling’s solution. A correction mu.st 
of course be made for the cupric reducing sugars, <Ieter- 
mined in the same manner, already existing in the diastatic 
solution emj loved. When the diastatic power of malt bus 
to be determined, 25 grms. of the finely-ground sample are 
mashed with 2.')0 c.c. of water at 40’ C. for half an hour, 
the wort is filtered clear and diluted in the ratio of I rf) for 
the preliminary test. The main advantage of this mctho<l 
lies in the fact that, owing to the preliminary test, the 
proportion of diastase to starch in the determination 
proper is always approximately coustnnt, and the quantity 
of reducing sugar in the resulting product is also nearly 
constant. — J. l'\ B. 

Gluten Foods; Determination of Fat and Acidiljf in . 

E. (iudemau. Broe. of 19th Annual ^’onv. of As^oc. 

Ortic. Agri.^. Cbem., 1902. U.S. Dept, of Agriculture, 

1903. Bulletin, [73], 42— 47. 

Tiik 8<ar. li and glucose factories of the United States 
consume about 3 per cent, of the total cutput of luai/e, and 
obtain about 15 lb. per bu-ibel in the form of cattle food-, 
t'iz.f maize oil cHke from the germs” and gluten foo«l. 
Gluten food consists of the maize bran mixed with the 
gluten meal from which the starch hns been separated by 
sedimentation; these are mixed in the wet state, pie8*ied, 
and dried down with tbc eor.ceatrated steep waters (origi- 
nally containing sulphurous aci 1) to a content of about 
12 per cent, of moisture. The standard otficial methods 
for the determination of the water, ash, fibre, and nitrogen 
in these foods give satisfactory results, but the method for 
the determination of fat is open to criticism. According to 
this method, it directed that the fat exlriiction be per- 
formed on a sample of food dried as in the determination of | 
moisture, i.e., by prolonged heating in a current of hydrogen ! 
or under vacuum, which treatment produces a profound 
modification of the material. Accurate results can only bo 
obtained by extracting the material cither without drying or 
after drying over sulphuric acid. For the determination of 
the acidity of the food, 100 grms, are digested with agitation 
with a litre of water for 1 hour, the liquid is then poured 
through a double fiber paper, the first 100 c.c. are rejected, 
and 200 c.c. = 20 grms. of material are titrated with normal 
alkali. The results vary largely according to the indicator 
used; phenolphthaleln gives very high results (owing to 
the acidity of the proteids), and the author prefers to ! 
employ rose lie acid, which gives somewhat higher numbers ; 
than litmus. Fermentation of the food before drying does 
not increase the acidity. — J, F. B, 

Clove Oil ; Determination of Eugenol in . E. C. 

Spurge.*^ Fharm. J., 1903, 70, [1718], 757—758. 

As the result of a comparative examination of the vwioiis 
methods proposed for estimating eugenol in clove oil, the 
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author concludes that none of the methods give strictly 
accurate rcjults. ( 'love oil contains a considerable amoimt 
of esters of eugenol (7 to 17 per cent., calculated as 
acetate), and this should be taken into consideration in 
determining the percentage of eugenol. 

Thoms’ method (this Journal, 1893, 184) is inaccurate,, 
and only partially determines the eugenol as ester. 
Umney’s method is more accurate, but gives high results^ 
owing to the presence of esters, since it determines the total 
eugenol. 

Free eugenol can be determined within 1 per cent, by 
Verley and B&lsiug’s method (this Journal, 1901, 1250). 

To value a clove oil, either Verley and Bolsing’s metbodr 
together with a determinatioii of the eugenol by saponifi- 
cation, or Urauey’s method, less a saponification correction, 
should be used. The former method is probably more 
accurate, but the author considers that the simpler method 
of Umuey, imcorrected, together with a specific gravity 
determination, would be sufiicieutly accurate for a pharma- 
copdMa test. — T. F. B. 

Cicet. E. J. Parry. Chem. and Druggist, 1903, 62, 
[1218], 871. 

It is .stated that the chief adulterants in commercial civet 
can be detected by the following proce.«s : — 5 grms. of tho 
sample are mixed with a small quantity of kieselguhr or 
other suitable diluent, and exhausted with acetone. The 
residue is extracted with petroleum spirit, which will dis- 
solve any pt-troleum jelly present, and is then dried and 
weighed. The residue should not weigh more than the 
.amount of kieselguhr used plrs .■> ])er cent, of the weight of 
tlic 8anij)lc; pure civtt, when exhausted with acetone, 
leaves a residue of from 3 to 5 per cent. 

In 22 out of 38 samples examined by the author, the 
residtie amounted to from 18 to 20 per cent., and a large 
proportion of it was soluble in water. The solution did not 
reduce Fehling’s solution, hut did alter inversion with 
hydrochloric acid. 

The author also isolated the characteristic fatty acids of 
cocoa-nut o’l fr.mi the saponification (with alcoholic potash) 
products of a simple ot commercial civet. (See also this 
Journal, 1902, 1347, I5r)3; 19U3, 571.)— A. S. 

XIIV.-SCIENTIPIC & TECHNICAL NOTES, 

C.rsiuni’ Ammonium and litibidiuvi- Ammonium ; Preparation 

and Properties of . H. Moissau. C'omptes rend., 

1903,136, [20], 1 177—1179. 

'I'uksk substances are prepared by the direct action of 
liquid ammonia on the metal. The manipulation in the 
case of ciesiurn is ditticult, as the metal ignites in contact 
with air, and the whole operation must be conducted in dry 
carbon dioxide or hydrogen. The ctesium compound is 
readily formed, even ammonia gas at 40’ C. attacking the 
metal, while the reaction when the mixture is cooled by 
acet( ue and carbon dioxide is very rapid. Cppsium- 
ammonium is a crystalline solid of the colour of German 
Hilver. It takes fire and burns brilliantly when it comes 
into contact with air. it dissolves readily in liquid ammonia, 
forming a blue liquid with golden reflexion. When this 
liquid is heated, or brought into a vacuous space, complete 
dissociation occurs, and metallic crcsiura is deposited in 
minute shining crystals, liubidium is not attacked by 
aminoniA at - 75’ C., but rapid action occurs at a few 
degrees higher. Ammonia gas at atmospheric pressure 
attacks the metal at and below — 3° C. liubidium' 
ammonium also dissolves readily in liquid ammonia, and the 
dissociation leaves the metal partly in minute shining 
prisms, parti v as a silver-white solid. The two compounds 
follow the general formula The author has utilised 

their ammoniucal solutions in preparing the carbides and 
acetylides of the metals. — J. T. 1), 

Light ; Chemical Action of . G. Ciumician and 

P. Silber. Ber., 1903, 36, [8], 1575—1583. 

In continuation of their previous work (see this Journal^ 
1901, 844 and 9^1.3; 1902, 876 and 1477 ; 1903,50) the 
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authors give the following results of experiments on the 
action of light on various compounds. 

Bensaldehyde alone undergoes polymerisation to a sub. 
stance which separates from a mixture of benzene and 
light petroleum as a white powder, having the composition 
Jn benzyl alcohol solution, bcnzaldebyde yields 
hydrobenzoin and isohydrobenzoVn, while, in the same 
solvent, benzophenooc gives miiinly benzopinacone, together 
with hydrobenzoin, isohydrobenzoin, and a crystalline 
compound melting at 168'^ C. ami having the prolstble 
constitution. OH .('(CeHOs-CHCC*!!*') . Oil. Benzophe- 
none remains unchanged in presence of formic a(‘id, 
whilst its solution in eyinene gra<lually deposits beuzopina- 
cone. Benzophenone and benzaldehyde yield a compound 
melting at 23(1'^ — 237'' C. and having the composition 
Benzil dissolved in alcohol yields iiininly 
resinous bodies, which are accompanied by small quantities 
of benzaldehyde and ethyl beuzoate and by somewhat 
larger proportions of benzoin. A solution of benzil in 
paraldehyde deposits first of all benzylhenzoVn, which 
redissolves, the liquid later yielding benzoin and desoxy- 
benzoin. An alcoholic solution of opianic acid yields th« 
pseudo-ester of the acid, the action of light accelerating the 
esterification. A solution of alloxan in ethyl alcohol gives 
aldehyde and alloxantin ; this transformation acconls well 
with the view that the last-named substance is a pinacone 
of alloxan of the coQstituti«>n- - 

CO : (Nil. ('()),, : C(()II) .C(( >11) : (CONH). : CO. 


£oofed. 


Patents, Dkskuns, ani> Tuvok Mauks. Twentieth 
lleport of the Comptroller- Ueueral. 177. Price ad. 

This report deals with tlie work of the Patent Office during 
year 1902. The nuinber of applications for patents 


thi- 


and for registration of ilesigns and trade marks in 1902, aa 
compared with the two preceding years, is shown by the 
following table : — 


I’uteiil.s — 

Aiijilu'jilionN 

S|M‘ci(icniii,ii«, 

IVevisioiml 



SfuhMl 

IKsiifiiB- 

.\pf>lioations 

ItcKislertMl 

Trade Mhi-Ivm- 

Applic.st ions 




No. 

is.llfl 

13,170 

1(5,1»>V2 

7.037 

3,223 


11K)2. 


No. No. ^ 

2(5,777 ! 28,i)7rt 


«0,.S10 : 

13,r>S3 
13,0*52 1 

13,031 

1(5,217 

8,775 

3.24(1 


22.(50!> 

14,877 

13,734 

17.825 

17,l0tl 

8,800 

8,404 


The report also contains a statement on tin* principal 
enactments in fortign countries and llritish possessions 
during 1901, wliich either introduced legislation in regard 
to patents, trade marks, Ac., or modified existing law.s. 


An aqueous solution of acetone in a loosely-stoppered 
flask yields formic and acetic acids, whilst in a sealed tube, 
acetic acid and methane are formed, according to the 
equation — 

( Ha.co.CH^ + HoO - crr^cooH I- CII,. 

— T. II. P. 

Chromic Chloriiie ; Action of Liquefied Ammonia on — . 
W. 1*. I.ang and C. M. Carson. I*roc. Cheiu. Soc., 19, 
t2G7J,U7. 

When liipjcfied ammonia acts on violet chromic chloride, 
a salmon-coloured ponder is produced, from which water 
extracts two distinct compounds, which are easily crystal- 
lisable in vacuo and correspond in composition with the 
formula) CroCIg, I 2 .VH 3 , 2 H 2 f), and CrjC J^, lONH.,. The 
former substance is yellow, whilst tlio latter has the colour 
of cobalt nitrate. The salnion-coloiired powdtT. when kept 
at 15 ♦(/., yields both yellow and red crystals, but if heated to 
110 ° it gives the red substance only. These compounds arc 
completely decoinposod at 180 ' C. 

Ketones ; Acetylenic — . JVew Method of Synthesis of 
Pyrazoles, C. Moureu and M. Brachiii. Comptes rend., 
1903, 136, [21], 12G2— 1265. 

The ketones of formula R.C : C.CO.U', formed by the 
reaction of acid chlorides or anhydrides on the sodium 
derivatives of the acetylene hydrocarbons U.C ; CNa, 
react with hydrazines in th(! same manner as the 3 -diketoiies, 
forming pyrazoles. This method of synthesis allows the 
constitution of the pyrazoles so formed to be determined. 

-~J. T. 1). 

i-Mannese ; Crystallised . C. Neubergand P. Mayer. 

Zeits. physiol. Chem.. 37 , 545—547. Chem.Centr., 1903, 
1 , [ 22 ], 1217. 

The sugar obtained by E. Fischer (this Journal, 1890, 527) 
as a syrup by the reduction of the lactone of t-mannoiiic 
acid, the authors have now obtained in a crystalline form by 
the decomposition of equal parts of rf- and /-mannosephenyi- 
hydrazone by means of formaldehyde. Like the crystallised 
d-mannose obtained by A. van Ekenstein. it melts at 
132° — 133° C. (correct^) ; it is not a racemic compound. 
The crystallised <f- and i-maonoso both have a perfectly 
pure sweet taste, and this fact confirms the view that the 
bitter taste of ordinary mannose is due to traces of 
decomposition products. — A. 8. 


Annual Statkmk.nt oi’ tiik 'ritvm; or the IJnitki> 
KiNODOM ^VITII FoilEKiN CoUN'nilKS VNI> Bkitisii 
POSSKSSION.S, 190*2. N'ol. II. ((Jd. I,r)l7.) JVico 5.v. 

This m the second volume of the .\nnuiil Statement of 
Trade, the first volume having been noticed on page 380 of 
the Board of Trade Journal for the 2 1st May. 'rhis 
volume contains statements of th(3 trade of the United 
Kingdom with each foreign country and British jmssesslon 
, during the years 1898 — 1902, and of the imports and 
I exports at each British port during tliu same period, as well 
I as ^counts of transhipmemt, warehousing, and goods 
passing in transit. 

i LeS 1nI>U8TIIIK.S CllIMlqi KK KT Pll A RM ACKUTlqilKS, Par 
A I, BIN Haixhii, Professeur A, la h'aeiilte des Sciences 
j de Paris, Ac. Librairie ( lauthier-ViIlars, (iuai des 
CirandS'Augustins 55, Paris. 1903. J*rice 20 fr. 

Tins is a report on the (Chemical and Pharmaceutical 
Industries, as represented in the Paris Industrial Exhibi- 
tion of 1889 — 1900. It occupies two large 8vo. volumes, 
Vol. I. containing 402 pages of subject-matter, and V ol. II. 
ill pages, exclusive of the tables of contents. The two 
; volumes are illustrated with 109 engravings. The following 
subjects are those represented in the Exhibition which here 
! receive descriptive treatment and illustration: — Chap. I. 

I The ( 'bemical industries (Inorganic Ohemicals) represimted, 

' are thesis of France, (lermany, Austria, Belgium, lJuitod 
! States, Great Britain, Greece, Hungary, Italy, Japan, The 
I Netherlands, Kouraania, Hussia, Sweden. II. Products of 
, the Organic and Pharmaceutical Ghemical Industry. III. 
j Arlificiai DyesluflFs and Primary Substances serving as raw 
I Material. Hyewood Extracts. (France, Germany, Great 
I Britain, Italy, Nicaragua, liussia.) IV. I*roducts of the 
! Histillatiou of Wood, of the Kesins, of Coal, and of 
Mineral Oils. V. Natural and Artificial Perfumes. VI. 
Colours or Mineral Pigments, Lakes, Varnishes, Pigment- 
Colours, Inks, Blacking, &c. VII. Hoaps, Stearines, Vege- 
I table and Animal Oils, Waxc.s, Ac. V'lII. Glues and 
j Gelatins. IX. Artificial Silk. X. The Colonies. 

! 

I Practical Tanning. A Handliook of Modern Processes, 
iieceipts, and Suggestions for the Treatment of Hides, 

I Skins, and Pelts of every description. By Louis A. 
Flemming, American 'I an ner. Henry Carey Baird & Co., 
81, Walnut Street, Philadelphia, U.S. America. 1903. 
Price 25«. C’rosby Lockwood and Sni, 7, Stationers^ 
Hall Court, Ludgate Hill, London. 

8vo volume, containing preface, table of contents, 432 
pages of subject-matter, aud the alphabetical index. The 
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follo^in^ subjects are treated of in this volume Sheep- 
skins. ir. Mnmifacture of Chrorae-tanned Sheep Leather. 
HI, Alum, Oil, and Napa Processes (Sheep-skms). IV. 
W^ool Skins. The Tannings of Shearliuffs, &c. V. gl\eep. 
skins. Hark, hlxtract, and Chamois Tanning. VI. Goat* 
^ics. Preparing for Tanniug. VII. Chrome tanning of 
-skins. VIII. Finishing of Chrome-tanned Goat- 
•kins into Coloured aud Black, Gla/ed and Dull Leather. 

Dongola and India-tanned Goat- and Sheep -skins. 
X. Patented Processes of Tanning and Tawing. XI. Deer- 
skins. XII. Patented Methods of Depilating. XIII. Pa- 
tented Processes of Bating. XIV. Manufacture of Calf, 
skin Leather. XV. (Jail-skins and Chrome Processes. 

XVI. Calf-skins. Vegetable and Combination Tanned. 

XVII. Calf-skins Tanned for Glove and Mitten Purposes, 
XVIII. Tanning Furs and Hair Skins. XlX. Kangaroo 
Leather. XX. Bleaching Leatlier. XXL Preparing Heavy 
Skins for Tanning. XXII. Side Leathers for Shoes, anil 
Methods of Tanning them. XXI IL Colouring, Fat-lhiuor- 
itig, and Finishing of Hemlock, Gambier, Palmetto, 
Quebrucho, and (Jombiuation-tanued Sides into Shoe 
Leather. XXIV. Horse - hides and Colt - skins. XXV. 
Hurness, Line, Strap, Helt, Bag, Case, Lace and Kusset 
Leather. XXVI. Miscellaneous. 

Detkkmination ok Haoicles in Carhon Compounds. 
By Dr. H. TvIeykr. Translated Ijy ,T. llisiioi* Tinolk, 
Ph.D. *ind Fdition. John Wilev and Sous, New York. 
1903. 1 dol. (4.y. (Id.) Chapman and Hall, Lid., London, 
Smai n 8vo volume, containing I KJ pages and indexes. 
Methods are given for the deteiminatioii of ulkjls, carbonyl, 
and nitroso- aud methylene groups, 


(3s. Id.) at Kiga, and 1*60 rbls. (Ss, rtcl.) at Odessa. 
This decrease was due to the erection of a new factory in 
1902, v;hicb used the electrolytic method* - 
The trade in chemical products for manufacturing 
purposes shows a considerable Increase in respect of 
indigo and oxalic acid. The supply of the latter has 
almost doubled during the last two years, and now amounta 
to from 3,000 to 3,500 pouds (48 to 53 tons) per month. 

Competition and cheap varieties of foreign tannin have 
reduced the price of this product from 35 to 36 rbls. 
(74a. to 76s.) to 30 to 31 rbls. (C3.v, td, to 65y. :)d.) per 
pond. 

A plant has been recently erected at Kineshma, in (he 
Kostroma government, for manufiicturiug benzol and 
aniline from petroleum. 

Baden ; Chem. Indlstky of , in 1902. 

Foreiyn Office Annual Series^ No. 2082 . 

With the exception of some branches, chemical industry 
su£Fere<l less from the indifferent state of trade in general. 
Heavy chemicals left little or no profit. Benzol fell heavily. 
Toluol was saleable ouly at greatly reduced price. Crude 
carbolic acid, imported mainly from tlui United Kingdom, 
fell 17 per cent.; crystals, however, neaily 60 per cent, 
Kai)Iitlialene was st?ady throughout. In fine, the chemical 
trade was fair, hut suffered from a lallii'.g-off in the United 
States, which now manufactures increasingly for its own 
consumption. Aniline and alizarin colour factories had a 
good year’s business, and were able to pay the usual large 
dividends. Superphosphate makers complain bitterly of 
Swi^s competition ; they sjiy they cannot stand it, and 
demand protection. 


Crait ^Report. 

/.-•GENFJiAL. 

Ul SSlv; CllK.MlCAL lNDrsTf*Y OF , IN 1902. 

St. Petcvhfmrg Memiiger of Trade aud Industry ; iliruuyh 
Bd. of Trade 7., June 4, 1003, 

The characteristic feature of last year was the almost 
total suspension of the import of chemical products and 
the very perceptible decrease in their prices, due to the 
growth of competition aud improvements in manufacture. 
The demand for mineral acids, salts, and alkali has been 
largely supplied by home manufacturers, the import being 
confined to small ports and frontier towns. In addition 
to the works at Warsaw' and Moscow, a now plant, with 
modern improvements, was completed at St. Petersburg, 
which caused, during the last year, a reduction of 3o per 
cent, in the price of sulphuric acid and its by-products. 

There has been a marked increase in the amount of 
sulphur and sulphuric pyrites produced, while as regards 
the importation of these articles there has been a con- 
siderable fulling-off, as a refereuce to the subjoined table 
will show:— 



i 


I mports of Sulphuric 

— 

Impoi'ts of Sulphur. 

Pyrites (coutamiuK aheut 


! __ 


2 per cent, of copper). 


Pouds. 

Tons. 

Pouds. 

\ Tons. 

1900 

1,102,000 

17,91S 

S,.3l7,OuO 

1 53,934 

1901 

044,000 

16,319 

3,093,000 

' 00,04,S 

1W2 

93,0<l0 

1,612 

3,100,000 

j 50,504 


The price of sulphur and sulphuric pyrites is gradually 
increasing, while that of nitric and hydrochloric acids has 
dropped from and 80 kopceks (l.v. 7d. and 1#. 8.\(/.) to 
65 and 70 kopecks (Is. A\d, and Ijt. fid.) per poud 
(36 Ib.). The price of chloride of lime decreased from 
^•25 this, (4s. 9d.) in 1901 to 1*40 rblf. (3.0 at St. 
Petersburg) 1*80 rbls, (2s» 9Ad.) at Moscow, 1*45 rbls. 


III.— TAB PRODUCTS, PETROLEUM, Etc. 

Di TV ON Aniline Oil Drums i\ Sfain. 

Gaceta de Madrid, May 19, 1903. 

By Boyal Order, dated 2.>th April, sheet-iron drums in 
which aniline oil is imported are, for the purpose of the 
assessment of duty, to be included iu the weight of the 
merehandise, provided that the weight of the empty drums, 
after deduction of the weight of any exterior packing, does 
j not exceed 10 kilos., and that the sheet iron of which they 
are composed does not exceed J mm. in thickness. 

Casks and drums of sheet iron weighing more than 10 
kilos., and composed of metal exceeding I mm. in thickness, 
are to pay duty under No. 58 of the Customs '1 ariff’, at the 
rate of 17 pesetas per lUO kilos. (6.v. lid. per cwT.). 


IV.— COLOURING MATTERS, Etc. 

Indigo ; Trade or New' York in , ourino 1902 . 

Foreign Office Annual Series, No. 2972 . 

In former years the importation of indigo from India 
averaged about 2,(J()(),000 lb., representing over 50 per 
cent, of the total importation into the United State®, the 
chief ports of entry being New Y’ork aud Boston. During 
the year 1902 the imponation of this article from India 
at the port of New York was reduced to very small 
proportions during the firbt six months, viz., 239,500 lb., 
valued at 30,600/., and ceased entirely after the month 
of dune. The cause is no doubt the impossibility of 
maintaining competition with the product derived from 
coal-tar, which can he sold profitably at about one-fourth 
of the price of the true vegetable dye. 

VII.— ACIDS, ALKALIS, Etc. 

Cyakide Industry; Present Position of the « 

G. BeUby. Internal. Congress of Appl Chem., 
Berlin, 1903. Engineer, 1903, 95 , [2477], 609. 

'!^e author opened bis paper by referring to the collapse, 
in December last, of the arrangement between t^iie leamng 
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Kuropeati xnanufachirers of cjanide for ro^alatiDg prices, 
and to the inauguration of a period of fierce competition 
between the producers. After giving some details of the 
newer processes patented for the production of cyanides, 
the author gave the following figures for the present and 
prospective producing capacity of the potassium cyanide 
works in Europe : — 


— 

Pl'eseiit 

Prospective. 


Ton^j. 

Tons 

<»ermanv 


4.100 

Trailer 

.xoo 

1..H00 

< »ro»t Hrituui 

•t.SiMl 

4,^00 

Total ]>er Munutu.. 


10,700 


inert ajid valueless mutter, were decided by th# Board of 
(iensrul Appraisers to be free of duty uudor paragraph 
of the Tariff Act, as ‘*old bniss, &c., fit only for re<iuanufao- 
turc.’*~H. W. M. 

Pua^^enou Tin i T.S. Customs Dkcusion. 

Mai/ 21, 1903. 

Phosphor tin, which chemical analysis showed to be 
composed ot' 98 • 80 per cent, of tin and 117 pt'r cent, of 
phosphorus, was decided to be free of duty as “ tin ” under 
paragraph (i83 of the Taritt’ Act, and not at 4.') per cent, ad 
valortnn as a manufacture of tin ” under paragrapli 193. 

— It. W. M. 

A //.— FAra, OILS, Etc. 


Adding 5,000 tons as the aggregate output of Sodium 
cyanide by the countries named, he obtained a total of 
15,700 tons as the prospective capacity of the European 
[jyauide works, while the estimated consumption of cyanide 
made in Europe is not more than 5,500 tons per annum, 
[n view of this unfavourable position of the industry, from 
the producers* point of view, the juice of cyanides for iomc 
:imt* must necessarily be low, and in the author’s ojiinion it 
k^'ill be unwise for manufacturers to iitteiiipt to raise it above 
r.^d. or Sd.per lb. In an appendix to his paper Mr. Beilby 
rave figures for the gold production by the cyanide process 
n all the leading gt)ld-miniQg countries. 

Artikicial Calcium Sulphatk : U.S. Customs Dkctsion. 


(’otton-Skko Oil; Dunatuhinc; of ■ — : Aii«tu\i.ian 
I OesroMs Decision. 

' Australian (tazcftc, April 9, 1903 ; throuqh Jhl. of Trade 
il/uy l!8. 1903. 

A by-law, IssikmI by the Dopartinent of 'IVade and 
Customs oil April 3, provules that tliLMlenaturing Nuh&taiiceH 
which may he used for denaturing cotloii-seed oil shall 
be resin cod oil or whah' oil in the proportion of not less 
, than .5 per cent, of the quantity of col ton-seed oil to be 
denatureti. 

' The present Customs Hydaw is to be read with the 
by-law which was published m tlu‘ ( 'ommimirralth of 
! Australia Uazrttr on December 3, 1901 (see this Jouruali 
I 1902, 200). 


Mai/ 21, 1903. 

Calcium sulphate, specially prepared for water-hardening 
purposes in the manufacture of beer, was decided to be 
lutiable as a “chemiedi salt” at 25 per cent, ad valorem 
jnder paragraph 3 of tlic d'ariff Act. The claim of the 
mportcr tliat it was dutiable at 2| dols. a ton a.s “ ground 
;;ypsum ” under paragraph 91, was overruled. — K. \V. M. 


A .—ME TA LL URG Y. 

New 8orTH Wai.ks; Minkum. Puooi < tion or — — , 

IN 1902. 

Bd. of Trade J ,, June 4, 1903. 

The following table, bused on leturiis published iu the 
Q^ueensland Government jMining Journal of 14th March, 
ihows the value of miuerals produced in New South Wales 
luring the year 1902. Figures fur 1901 are added for 
purposes of conij arisun : — 


W A \ ; C A u.v A L n A . 

Chem. and Druggist, June 0, 1903. 

The exports from I’ernambiico during 1903 amounted to 
2,003 tons, of which the United Kingiloin received 314 tons, 
United States t08, and other countries 1,281 tons. In 
1901 only 900 tons were exported, of which the United 
Kingdom received 327 tons, aud the Unitefi States 231 tons. 
From Ceani 129 tons were shipped in 1903, against 108 
tons in 1901, and I()9 tons in 1900. 


XIII. A.— PIGMENTS, PAINTS, Etc, 
Minkraf. Hi.ai k : U.S. Customs DKrigiox. 

Mag 11, 1903. 

The Board deciilcd tluit black, composed of 01*85 per 
cent, of carbon, and 38*1.') per cent, of femiginous luinerul 
matter, is not diitialile at 25 per cent, as “ black made from 
bone, ivory, or vegetable substance,” under paragraph 47 of 
the Tariff Act, but at 30 per cent, ad valorem as a ” colour ’* 
under paragraph 58. — U. W. M. 


5old 

iilvor (oonceutrates, &c*.) . . . . 
iilvcr (iiucuts and iniitte) . ... 
hlver-Iead, ore, and sulpliide 

loal 

lofmer 

>pal 

loko 

ron (from scrap) 

Cerosene slialo 

['in 

i<^ad 

l.vdraulic cement 

)l her minerais 

Total value 


1901. 

1902. 

£ 

£ 

921,282 

1,080,773 


1,440,179 

r><)’4H4 

. , 

1,803,979 


2,178,929 

‘42(ifl..''9.8 

413..802 

.808,92,3 

120,00‘J 

140,000 

lU.j,U(i.l 

8U,fMI5 

12.8.7;70 

j 82.273 

41,489 

1 59,717 

77.31,8 

63,700 

100,501 

1 47,058 


1 4«.r/M» 

ewHo 

' 77.7 J 3 

6,(KW,630 

i>,633,GI5 


LITHOPONK : U.S. ( 'USTO.MH DECISION. 

May, 1903. 

The United States Circuit (Jourt of Appeals lias decided 
that lithopone white, consisting of 7o per cent, of harytes 
(barium bulphate) and 30 per cent, of zinc sulphide, is 
dutiable at one and one- fourth centn per pound under 
paragraph 57 of the Tariff Act as ** sulphide of zinc 
white,” and not at one cent per pound under the sama 
paragraph as “ white paint or pigment containing zinc,*' 
This decision affirms those cf the Hoard of General 
Appraisers and the United States Circuit Court. 

— li. \V. M. 

XIII. C.— INDIA-RUBBER, Etc. 

The Ri'nuKii Inoustiiv. 


Brass Foundry Ashes ; U.S. Customs DaemoN. 
May 13, 1903. 

Brass foundry ashes, which on analysis were found to 
Dntain 10 J per cent, metal, the remainder consisting of 


I TiUiCS, June 10, 1903. 

j Mr. John Holt, of Liverpool, whose firm is very largely 
I engaged in trading with both We.st and Soath West Africa^ 
j has just received, according to Reuter’s agent in Liverpool, 
[ a sample of a rubber-producing herb which has been dis- 
I covered in the French Congo, and a sample of the rubber it 
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produced. Unlike other rubber obtained from plants, trees, 
or vines, this rubber grows under ground, and Mr. Holt is 
of opinion that it probably exists in the English We.st 
African Colonies. The rubber grows just beneath the bark 
or root, and is of a quality which will compare with the 
finest brought from Africa. When the bark is broken, the 
two pieces arc held together b^* the rubber lining, which is 
of great elasticity. It is described as the root of the plant 
called Landolphia Thollonit Olitandra gracilia, or racinrs 
de Gaukele. There are several sorts in the ( ’ongo, but the 
Landolphia Tholloni, of which the French Congo is full, 
gives the best “ latex.” Mr. Holt is sending out the sample 
to his representative in Nigeria, in the hope that the root 
may be found growing there. He expresses the fear, how- 
ever, that certain ordinances which have been promulgated 
in several of the Hritish West African Colonies with the 
object of protecting othi^r rubber plants may operate 
against the utilisation of this new rubber herb even If 
found. 

XVIIL A,— FOODS. 

rROIfIBTTION TO I.Ml’ORT AijULTKRATKD FoOD FrODUCTS 
INTO Unitkd States op America. 

Bd. of Trade J., June 11 . 1903 . 

A recent Act of the United States Congress (the Agri- 
cultural Appropriation Act for 1903-4) confers upon Hie 
^cretary of the Treasury,’ in co-operation with the 
Secretary of Agriculture, the power to prohibit the impor- 
tation into the United States of deleterious or falsely 
labelled consignments of foods, liquors, and drugs. 

When the Secretary of Agriculture lias reason to believe 
that articles are being imported which, owing to adultera- 
tion, are dangerous to public health, or which arc forbidden I 
to be .sold, or are restricted in sale in the countries in which ' 
they are made or from which thej' arc exported, or which | 
are falsely labelled in any respect, he is empowered to i 
demand sample.s for the purpose of analysis, and, in the ; 
event of it being proved by the analysis that adulteration 
exists, the Secretary of the Treasury may, at the instance j 
of the Secretary of Agriculture, refuse to allow the 
delivery of the good.s to the consignee. 

The Secretary of Agriculture is also authorised to 
establish standards of purity for all kinds of food products 
and beverages. 

A copy of the Act may be seen at the (\immercial 
Intelligence Branch of the Hoard of Trade, Parliament 
Street, S.W. 


XIX,— PAPER, PASTEBOARD, Etc. 

WooD-PuLi* Market; The Sweihsh. 

Cons. Rep., May 16, 1903. 

Swedish new'spaperg state that by reason of the unsatis- 
factory condition of the wood-pulp market, Swedish and 
Norwegian manufacturers have agreed to diminish their 
production. According to reports, 39,834 tons of paper 
were exported from Gothenburg during the year 1003, or 
nearly 64 per cent, of the total export from Sweden, and 
7,497 tons of pasteboard or building paper (nearly 92 per 
cent, of the whole). The quantities of wood-pulp exported 
from Gothenburg were : Chemical, dry, 40,06 1 tons, or 
nearly 25 per cent. ; chemical, moist, 4,753 tons, or more 
than 47 per cent. ; mechanical, dry, 22,339 tons, or more 
than 69 per cent. ; and moist, 7,604 tons, or more than 
14 per cent, of the total export from Sweden. 


XX.— FINE CHEMICALS, Etc. 

Essence of Jasmine; Concrete — ; U.S. Customs 
Decision. 

Merebandis^f the above description was assessed for 
duty as “ alconolic perfumery ” at 60 cents per lb. and 45 
per cent, ad valorem under paragraph 2 of the Tariff Act, 
The importers claimed it either to be dutiable at 25 percent. 


j ad valorem as an ” essential oil,” under paragraph 3, or free 
I of duty as ‘*oil of jasmine” under paragraph 626. The 
j evidence showed that it was obtained from ordinary jasmine 
pomade, made by the enfleurage process by extraction with 
alcohol, the latter being removed by distillation, the residue 
forming the merchandise in question. The Board held that 
the above article was oil of jasmine,” and that the use of 
alcohol w’as necessary for its production, and decided it to 
he free of duty as claimed by the importers. — R. W. M. 

Litmus Paiek i\ Rolls: U.S. Cc.stoms Decision. 

May 10, 1903. 

’Phe Board decided that litmus paper was dutiable at 
2.) per cent, ad valorem, under paragraph 4 )2 of the Tariff 
Act, as “paper not otherwise provided for,” reversing the 
action of the collector, who had assessed duty at 35 per 
cent, ad valorem, as a “ manufacture of paper,” under 
paragmpli 107. — R. W. M. 

Fklit Essences : U.S. Customs Decision. 

May 20, 1903. 

Certain merchandise invoiced as “Extrait de fruit,” and 
consisting of “ essence de Kirsch ” containing 50 per cent, 
of absolute alcohol by volume, iiiid “ essence de citron ” 
with 67y^ per cent, of alcoliol, w'ere decided to be dutiable 
at 2 dels, per pound as “ fruit essences ” under paragraph 21 
of tlic Tariff Act of 1897. The claims of the importers 
that they were dutiable ms '• distilled spirits or spirituous 
beverages’’ at 2 ‘25 dols. j)er gallon or as fruit juices were 
overruled. — R. \V. M. 


XXIL— EXPLOSIVES, MATCHES, Etc. 

Yellow PnosmoRus in M\tch Manufacture. 

Chem. Trade J., 32, [339], 572. 

The German Reichstag has passed a Bill forbidding the 
use of white or yellow' phosphorus in match-making. The 
Secretary of the Interior, speaking in favour of the Bill, 
j said that phosphorus not only caused necrosis three or four 
, years after a workman had left a match factory, hut that 
the disease thus contracted was hereditary, so that whole 
j families were affected. So subtle were the effects that the 
j bones were fractured without the person being even aware 
I of the fracture at first. (See this Journal, 1903, 600.) 


patent l.(£(t. 

N.B.— In these lists, [A.] means "Application for Patent,” and 
[C.S.j, ** Complete Specification Accept^.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the ease of 
Complete Bpecifloations Accept^, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates* 

L—PLANT, APPARATUS, AND MACHINERY. 

[A.] 12,459. Tabrelt and Lewin. Evaporators.* June 2. 

„ 12,559. King. Separation and grading of bodies 

organic and inorganic. June 3. 

„ 12,580. Calmant. Apparatus for concentration and 

rapid extraction of liquids by evaporation. 
June 3. 
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[A.] 12/J70. Thilo. ( ontainers for chlorethji ami other 
volatile liquids. June 9. 

„ 12,984. Slauia. Apparatus for continuous distil- 

lation, and steam superheating apparatus therefor, 
.lunc 9. 

[C.S.] 16,723 (1902). Western. Collection and treatnient 
of certain fumes. June 17. 

2702 (1903). Hall. ( rushing and pulverising 
machines. June lo. 

II.-— FUKli. GA.s, AND LIGHT. 

[A.] 12,477. Mareehal and ILrrit're. (ias producer.’^ 
June 2. 

,, 12,506. Soc. h'rane. f'onstructions Mecauiques 

(anriens Ktablissements Cail). Gas producers. 
(French Appl., July 11. 1902.)* June 2. 

12, 028. Milne. 'rreatnnnt of peat immediately 
prior to eompressiiig.* June 2. 

12,H23. Wollhuver and Sjdgivn. Furnaces. June S. 

12,848. Hirkheck (Cullnm). Mantles for incan- 
descent burners. June 8. 


[C.S.] SI 66 (1903). Carpenter and Somerville, Obtain- 
ing cyanogen compounds from gas, June 17. 

9087 (1903). \Volters. Coking ovens. .Tune 17. 

,, 9101 (1903). Wilke. Coking ov«‘ns. June 17. 

,, 9.'>04 (1903). Lindomann (Korting). Gas pro- 

ducers. ,lune 17. 


III.-DKSTHUCTIVK DISTILLATION. TAB 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.J 12,618. lladdon (Kdson). ICvaponiting apparatus 
for M'pHiating naphtha, fite. from oil or other 
liquid.^ June 2. 

„ 12,696. ( )ppciiheirner and Kent. Elimination of 

water from far, and recovery of the volatile 
products, .lunc 

„ 12..! 8.6. vdii ^Virkne^, .Manufacture of pitcli.* 

June 12. 


„ l‘i,9o5. Carolan (Gen, Kleetrie Co.). Fluorescent 

sereeus. June 9. 

,, 12,976. Leistuer. I'urnaces. .lunc 9, 

13,011. MoEwen and Curie. Manufacture of hydro- 
carbon gas. Jtuie 10. 

13,031. Gerard. Electrodes for arc lamps. June 10. 

13,047. Reavan. 'freatment of coke. Junclo. 

13,202. Jei'sen (lliorth). Revivifying gas purifier 
waste.* June 12. 

13,222 Jas. Apparatus for tlie purification of gas. ■ 

.lune 12. 

13,23.'). Hartley and Hartley, Treatment of fire- | 
wood witli resif), <S;c. June 13. I 

[C.S.] 13,11 1 (1902). Ticistner. Furnaces. June 17. 

1I0.')7 (1902). Johnson (Cie. Franc. Acetylene 
diflsous). Apparatus for use in the production 
and supply of explosive gas, June 17. ; 

14,771 (1902). Thwaite. Rough cleaning of blast- : 
furnace gases. June 17. 

15,043 (1902). Stratton. Furnaces. June 10. i 

16,175 (1902). Rloiam (Treat). Regeuerativo 
furnaces. June 10, 

16,207 (1902). Johnson (Verein ('hem. Fabr. 

Mannheim). Furnaces for roasting, calcining, 
&c. June 17. 

16,668 (1902). Clapham. Condensing apparatus 
for use in gas manufacture. June 17. 

23,511 (1902). Bartlett and Thomas. Water- 
proof artificial fuel. June 10. 

3626 (1903). l)e Mare. Liquid combustible for 
explosion motors. June 17- 

6060 (1903). Hlondel. FJectrodes for electric arc 
lamps. June lu. 

6061 (1903). Blonde!. Electrodes for electric arc 

lamps. June 10. ! 

6142 (1903). Baughan. Acetylene generator. ; 
June 10. 

6387 (1903). Kratochvil, Cleansing waste and | 
other gases. June 10. ■ 

„ 6845 (1903). Schwartz. Incandescent gas mantles, j 

June 17. ' 


IV. -COLOURING MAITERS AND DYESTUFFS. 

[A.J 12,681. .Tohnson (Badische Anllin nnd Soda 
Fabrik). Manufacture of soluble eom()Ouuds or 
Milts of basic colouring matters. Jimc 5, 

,, 12,879. Ellis (Chcin. MhTke vorm. Isiandoz). Manu- 

facture of blue sulpliur dyes. June 8. 

,, 13,035. Imray (Soc. Cliem. Industry in RhsIc). 

Manufacture of a black sulphurised dyostulT. 
J\inc 10. 

„ 13,l!»2. Newton (Bayer). Mmmfacdiiro of new dye- 

stuffs of the triphcnylmetliune siTies. June 12. 

[C.S.] 16,823 (1902). Ran.'^ford (Cas.sellii). Maiinfac- 
ture of new' aromatic eom[)Ounds and of colour- 
ing matters therefrom. June 17. 

„ 16,897 (1902). Imray (Mcister, Lucius nnd 

Briininc). Sulphurised dyestuffs for printinir 
fahric.s. June 10. 

„ 16,931 (1902). Johnson (Kalle). Manufacture of 

grta n dyes containing Hul])hur. June 10. 

„ I6.!I32 (1!M)2). .Johnson (Knllc). Manufacture of 

HJilphiirdyes for dyeing cotton directly. .lune 17. 

„ 7025 (1903). Imray (Soc. ( hem. Industry in 

Ba.slc). Manufacture of condensation products 
from nltroso-oxy compounds or quinone chiori- 
mides and aromatic amine.s, of leuco-indo])henolH 
therefrom, and of sulphurised ilyestuffs derived 
from the said condensation product.s and leuco- 
indophenols. June 17. 


V.-PREPARING. BLEACHING, DYKING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 12,632. Byrne. Apparatus suitable for performing 
cleansing and analogous operations on textile 
fabrics, for decocting organic substances, &c. 
June 4. 

12,854. Finegan. Machine for scouring and dye- 
ing skeins. June 8. 

„ 12,919. Wood. Gig mills, or machines for raising, 

dressing, and finwhing textile fabrics. June 9. 

„ 13,116. Imray (MeUter, Lucius und Brdning). 

Printing fabrics with indigo. June 11. 
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[C,8.] 13,982 (1902). Lang Bridge, Ltd., and Wood. | 
Apparatus to be used in connection with the ; 
mercerisatiou of cotton and other yams. June 10. 

„ 14,149 (1902). Crochet. Treatment of textile 

vegetable fabrics. June 10. | 

„ 15,537 (1902). Cock and Cock.^ rressing, dyeing, 

and washing cotton. June 17. 

„ 15,633 (1902). Callender. See under XIX. 

„ 16,372 (1902). Grimshaw. Fireproofing of textile 

fabrics. June 10. % 

„ 16.438 (1902). Calico Printers’ Association and ; 

Nuttall. Colour effects on woven fabrics by 
embossing and printing. J une 1 0. I 

„ 17,174 (1902). Prlntincr Arts Co., Black, and i 

Mowbray. Multi-colour printing machines for 
calico, &e. June 17. j 

22,673 (1902). Carter. Producing moin- effects ' 
on fabrics. June 17. 

„ 770 (1903). Ter Weele. Machines for sizing ' 

yarns, &c. .June 17. 

,, 7562 (1903). Wild. Apparatus for oxidising dyed 

textile material. June 17. 

„ 7872 0^103). Jackson and Hunt. Machines for 

variously treating fabrics in the open state. 
June 17. 

„ 8201 (1903). Ihirbay. Machines for producing 

’ chiuf^ effects on yarn. (Int. Appl., July 22, 
1902.) June 10. 

„ 8399 (1903). llulse and Co. Adams and Wall- 

work. Apparatus for printing textile fabrics, 
linoleum, &c. June 17. 


[(AS.] 2200 (1903). Schlutius. Manufacture of ammo- 
nium formate or ammonia. June 17. 

„ 8166 (1903). Carpenter and Somerville. See 

under II. 


VIII.— POTTERY, GLASS, AND ENAMELS. 

[A.] 12,801. Dinz. Drying kilns for ceramic ware and 
the like. (Fr. Appl., Dec. 17, 1902.)* June 8. 

„ l:i,t:i6. Dansette. Manufacture of ceramic articles. 

June 10. 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 12,472. Hramlner and Miller. Building blocks.^ 
June 2. 

„ 12,581. ]Hack. Manufacture of a composition from 

calcined gypsum.*^ June 3. 

„ 12,098. Liesel. Composite material for dei-orative 

and like purposes.* June 5. 

[C.S.] 7830 (1902). SchulthoBs. See urtder Yl. 

„ 12,702 (1902). ^Martin. Making white Portland 

cement for decoration. Juno 10. 

„ 15,437 (1902). Keeniger. ^lanufacture of bricks 

or artificial stone. June 10. 

„ IGjOOO (1902). Thwaite. Manufacture of Portland 
cement. Juue 10. 

., 16,215 (1902). Collins. Manufacture of a refrac- 

tory material. June 17. 


VL— COLOURING WOOD, PAPER. LEATHER, Etc. 

rC.S.l 7836 (1902). Schulthess. Process for colouring 
building materials, such as lime, mortar, bricks, 
and artificial stone. June 10. 

5211 (1903). Dreher. Proce.ss for dyeing skins or 
** partly prepared leather. June 17. 


17,580 (1902). Mills (Seigle). Manufieture of 
artificial building materials. June 17, 

17,745 (1902). Heany. Water, acid, and fireproof 
insulating compositions. (Iiiternat. Appl. Inov. 1 1 , 
1901.) June 10. 

18.829 (1902). Salamon and Williams. Manufac- 
ture of artificial stone or other refractory material. 
June 10. 


VII.- ACIDS, ALKALIS. SALTS, Etc. 


[A.l 12,773. Johnson (Kallo and Co.). Manufacture of 
colloidal bismuth oxide. June 6. 

12,779. Castuer- Kellner Alkali Co. and Haddock. 
” Manufacture of alkali metal. June 6. 

13,119. Thompson (Savon Freres etCie.). Process 
” for producing carbonate soda, caustic soda, 
carbonate of potash, caustic potash, and the like, 
and apparatus therefor.* J une 1 1 . 


14 111(H^02)* Linde British Refrigeration Co. 
^ (Linde). Separating gases from a liquefied 

mixture thereof, June 17. 


»> 


>1 


»> 




16 288 (1902). Spence and Peter Spence and Sons, 
Ltd. Manufacture of a new titanous chloride. 
June 10. 

17 650 (1902). Naylor. (Jhiaining ammonia from 
towns’ refuse or other nitrogneons organic matter. | 
June 17. 

18 427 (1902). Pauling. Process and apparatus i 

for the production of nitric acid. June 10. i 

21 828 ^902). Panlinj:. Manufacture of nitric i 
" diSSide and nitric acid- June 10. | 

2199 (1908). Schlutius. Treating gases by electric | 
spark discharges. June 17. , • 


29,534 (1902). Highy. Manufacture of bricks or 
artificial stone. June 10. 

6819 (1903). lladdan (Crozier). Bricks, blocks, 
or artificial stone. June 17, 


X.— METALLURGY. 

[A.] 12,644. Spooner (Magnetic Ore Separating Co. 
Proprietary). Separation of zinc blende from 
ores.* June 4. 

„ 12,727. Auchiuachie. Manufacture of metallic 

vanadium from its ores or compounds. June 6, 

„ 12.732. Hatton. Treatment of slag in manufac- 

turing steel. June 6. 

„ 12,778. Turner. Apparatus for separating metals 

from tlieir crushed ores or material containing 
same. June 6. 

„ 12,813. Ker and Ker. Engraving or etching of 

metallic surfaces. June 8. 

„ 13,182. Croucher. Plating oi aluminium and other 

metals. June 12. 

„ 13,239. Smith and Mclhvraith. Furnaces for 

reducing metals or ores. June 13. 

„ 13,271. Cattermole, Separation of metallic con- 

stituents of ores from gangue. June 1 3. 
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[C.S.] 5604 (1902). Hadfield. Toughening of manganese 
steel. June 17, 

„ 12,778 (1902). Lake (Froment). Concentration 

of ores. June 10. 

„ 13,61-1 (1902). Dick. Separation of pieces of iron 

and steel from zinc refuse or dross of galvanising 
works. June 17. 

,, 13,609 (1902). Boult (Wachwitz nnd Diinkels- 

hiibler). Manufacture of compound metal plates, 
wire, and the like. June IT. 

„ 19,961a (1902). Hyde (Union Lead and Oil (’o.). 

Lead in the form of ptnvder. June 10. 

,, 8591 (1903). Libers. Treatment of fine iron ores 

for blast furnaces. (Int. Appl., May 9, 1902.) 
June 10. 


XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 12,897. Warren anil Crowley. New electrolyte or 
battery solution. tliineH. 

[C.S.] 12,702 (19o2). (rin. Electrical proiluction of iron 
alloys, with simultaneous production of alkaline 
oxides and alkaline earths, dune 10. 

13.739 (1902). Lake ((Tcneral Electric Co.). 
Electric insulating material. June lO. 

,, 16,353 (1902). (Turwitseb. Electrolytic processes 

and apparatus. June 17. ‘ 

,, 16,824 (1902). Marichal. Apparatus for use in 

electroi)lating. June 17. 

„ 2199 (1903). Schlutiiis. Nctf under VIl. 

,, 2200 (1903). Schlutius. See uvder \TJ. 

5693 (1903). Schiele. 1 Electroplating of metals. 
June 10. 

,, 8iiG4 (1903). Yai. Electric batteries. June 10. 


XII.— FATS, FATTY OILS, WAXES. AND SOAP. 

[A.] 12,806. Elias. Antilithic soap. June 8. 

[C.S.J 7410 (1903). Meusel, Manufacture of oils. 

June 17. 


XIII.— PIGMENTS, PAINTS} RESINS, VARNISHES; 
INDIA-RUBBER, Etc. 

A.~^Pigmenti, Paints. 

[A.] 12,713. Lake (Synd. I’Exploitation Invent. Prof. 

Oettli). Manufacture of white lead. June 5. 

„ 12,719. Lake (Synd. TExploitation Invent. Prof. 

Oettli). Manufacture of oxide of zinc. June 5. 

„ 13,102. Armbruster and Morton. Processes of 

making pigments.* June 11. 

„ 13,298. Scholz. Manufacture of white pninf. 

June 13. 

[C.S.] 3768 (1903). Armbruster and Morton. Process of 
making pigments. June 10. 


B.'^ResinSt Varnishes. 

[.\.] 12,645. Stempel. Protective composition.* June 4. 

„ 12,712. Abelmann. Manufacture of quick-drying 

varnishes. Jupe 5. 


[A.] 13,033. Glinsky. Protection of metallic surfaces 
from oxidation and from the aotiou of liquids. 
Juno 10. 

M 13,178. De Liebhaber. Preparation for removing 
paint, varnish, 8;e., from wood, iron, Ac. 
June 12. 

[C.S.] 1. *>,889 (1902). Seeser. EMaking linoleum and the 
like with double layers. June 10. 

C. — India-^ruhher, 

[A.] l.b.'.iK.. \ elviil Co., Ltd., and Howkins. Manufac- 
ture of iiuiiji-rubber substitutes. June 13. 

[C.S.j 17,014 (1902). Gubbiiis. Treatment of india 
rubb.T waste. June 17. 


XIV.— TANNING, LEATHER, GLUE, AND SIZE. 

[(AS.) 19,661(1902). Dymond (MacMillan). Method of 
making lejither. June 17. 


XVI.—SUGAR, STARCH, GUM, Etc. 

[C.S.] 9o78 (1963). Meyer (Meyer and Arbuckle). 

Means ot evn{>orati()n lor the eoncentratiou of 
syrups, &c. June 17. 


XVII.— BREWING, WINES, SPIRITS, Etc. 

[A.] 12,609. Kier. Procedure for gaining wine and 
cognac out of plums of every kind. June 4. 

[C.S.] 27,063 (1902). Slavicek. Fractional distillation, 
condiujsation and rectification of liquids, particu- 
larly mash, for obtaining extra fine spirit direct 
from the mash. June To. 


XVIII.— FOODS ; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A. — Foods, 

[A.] 12,555. Beuclixen. Sterilisation of milk. .June 3. 

„ 12,H67. Marks ( Pfaff). Process for, and materialn 

for use in, the preservation of eggs.* June 8. 

„ 13,302. Simcocks, Preservatives for milk or 

other alimentary substances. June 13. 

[C.S.] 9242 (1903). Seiffert. See under XX. 

„ 9615 (1903). Raker. Treatment of coffc*e. June 17. 


XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 12,674. Hawke. Alaiiufacture of blotting paper. 
June 5. 

„ 12,675. Hawke. Manufacture of blotting i»aj»ers. 

June 5. 

[C.S.] 15,633 (1902). CailondcT. Treatment of wa.ste- 
liquors from manufacture uf peat, moss fibre, or 
paper. Juiu; 17. 

„ I6.€3!i (1902). Hoffmann. Process of making 

strengthened paper (»;• pasteboard. June 10. 

„ 17,503 (1902). Thompson (V'ereiu. Kunstseidefabl^. 

A.-(j.). Mauufactun* of colourless cellulos© 
films and threads. June 17. 

„ 7023 (1903). Steam. Manufacturing filamenta 

from cellulose. (Int. Appl., April 3, 1902.) 
June 10. 
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XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 12,798. Langbeld. Therapeutic products. June 6. 

„ 13,263. Ambrose. Medicinal compound.* June 13. 

[C.S.].14,G99 (1902). Kllis. (Soc. Chim. IT^ines du 
llhdne). Manufacture of ncetyl salicylic acid 
audits esters. June 10. 

„ 1944 (1903). Iloehm (Fiscin r). Preparation of 

ureidcB of dialkyl acetic acids. June 10, 

„ 9242 (1903). SciUcrt. Sterilising' organic liquids. 

June 17 


[C.S.] 9340(1903). Wideen and Carbon Hydrate Chemical 
( o. Obtaining carbon comiHJunds having the 
general formula CiJImO. June 17. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 12 ,513. Selle. Dyeing photogra[)hic plates.* 
June 2. 

[(!.S.] 13.093 (1902). Kruyii. Pigment process of photo- 
graphy. June 17. 

„ 27,007 (1902). Jduinmer. Photognidiie printing, 

and apparatus therefor. June lo. 
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NKW SECTION AT SYDNEY, NEW 
SOUTH WALES. 

The Council ban granted the application of thirty memberi 
of the Society residing in New South Wales to be allowed j 
to form a section, to be called the Sydney Section of the 
Society. 

ST. LOUIS EXHIBITION, 1904. ! 

The invitation to British manufacturers to participate in 
the St. Louis Exhibition next year, which has been issued 
by the Royal Commission, with the endorsement of the 
I^ce of Wales as President, may perhaps be regarded by 
some ns an appeal to the patriotism rather than to the 
business instincts of British manufacturers, but it is to be 
hoped that on the higher ground indicated it will not be 
ignored. 

It would he most regrettable if other nations made a 
better display than this country, for, as has been pointed out 
by His Royal Highness, conclusions respecting the relative 
industrial importance of various nations will certainly be 
drawn from the respective exhibits, and thus, indirectly, if i 
not directly, the manufactunng interests of this country ' 
will suifer unless they are adequately represented at i 
St. Ijouis. 

The Commission is seeking to encourage the adoption of , 
the principle of collective exhibits, and is oflering important 
advantages to those who co-operate on this basis. The 1 
chemical industries lend themselves readily to such a i 
method of representative illustration, and it is satisfactory to ; 
learn that already many important firms have signified their 
willingness to become exhibitors under those conditions. 

In order that adequate space may bo secured, it is 
necessary that the Commission should at once receive full 
information as to the extent to which chemical mauufac- 
turors are prepared to support the action now being taken, 
and those who have not responded to the appeal should do 
so without loss of time. Full particulars can be obtained 
from the Secretary of the Liberal Arts Committee at the 
office of the Royal Commission for the St. Louis Exhibition, 
1904, 47, Victoria Street, S.W. 


COMMUNICATIONS. 

Authors of communications read before the Society, or , 
any of its Local Sections, are requested to toke notice that 
unW Rule 48 of the Bye-laws the Society hw the right of 
priority of publication for three months of all such papere. 
X^rinmment of this Bye-law renders papers bahle to ^ 
reieoted by the Publication Committee, or ordered to be 
abstracted for the Journal, in which oasa no repnnts can 
i>e famished to the author. 


Changes of Sihliress. 


i Canadian Mining Institute, l/o Montreal ; Orme’s HaU, 

; Wellington Street, Ottawa, Canada, 
i Crush, E. H., l/o Foyle Road; 3, Westcombe Park Road, 
Blackbeatb, S.E. 

Dickenson, A. J. ; Journals to 57, Lewisham High Road, 
S.E. 

Duncan, Jas. ; Journals to 32, Shakespeare Street, Hove, 
Sussex. 

Emery, E. G., l/o St. Louis; Erie Chemical Works, Erie, 
Pa., U.S.A., Superintendent. 

Fuller, W. M. ; all communications to c/o Morris and Griffin. 
Ltd., Newport, Mon. 

Gaster, Tjeon ; all communications to 32, Victoria Street, 
Westminster, S.W. 

Gray, J. Campbell, l/o Rawtenstall; Glengoyt, Strines, 
near Stockport. 

Harvey, E. W., l/o Balham ; Stoneleigb, Grove Road, 
Clapliam Park, S.W. 

Henderson, Jos.; Journals to Thornahy Ironworks, Thornaby- 
on-'J'ees. 

Hinraan, B. C., l/o Worship Street ; 23, Trewsbury Road, 
Sydenham, S.E. 

Hopwood, W. II. ; all communications to Bella Vista, 
Strines, near Stockport. 

McCrae, Dr. J., l/o London ; 7, Kirklee Gardens, Kelvin- 
side, Glasgow. 

McIntosh, Jno., l/o Cliffe-at-IIco ; Minnie Bank, Cromwell 
Street, Dunoon, N.B. 

Mayer, And., jun., l/o Brooklyn; c/o Carnegie Steel Co., 

' Edgar Thompson Works, Bracldock, Pa., U.S.A. 

Mersereau, Gail, l/o New York ; Susquehanna Dye Works, 
Williamsport, Pa., U.S.A. 

Milligan, R. E., l/o Chicago ; c/o New York Continental 
Jewell Filtration Co., 15, Broad Street, New York 
City, U.S.A. 

Molesworth, F. H., l/o Hunter Street; Windsor and Hamp- 
stead Roads, Petersham, Sydney, N.S.W. 

Nicholson, Harry ; Journals to Tyii-y-vardd, Llaneltyd, 
Dolgelly, North Wales. 

Ormerod, Ernest, l/o Birmingham ; The Oaklands, Rochdale. 

Kademacher, H. A., l/o Box 243 ; Journals to Arlington 
Mills, Laurence, Mass., U.S.A. 

Richmond, Jno. R., l/o Grassendale ; Stalheim, Eccleston 
Park, Prescot, Lancs. 

Kiederer, Emil J., l/o New York City ; Forcite Powder Co., 
Landing P.O., N.J., U.S.A., Assistant Superintendent. 

Sayer, Harry, l/o London ; Loftus, Yorks. 

Sindall, R. W., l/o Brockley; 201, Wellraeadow Road, 
Catford, S.E. 

Smith, Jno. W.,l/o Mass. Inst, of Technology ; 7, Brookfield 
Street, Roslindale, Boston, Mass., U.S.A. 

Stock, W. E. Keating; all communications to County 
Analyst’s Office, Darlington. 

Strangman, J. Pim, l/o Paris ; 9, Clydesdale Road, Netting 
Hill, W. 

I Taylor, W. J., l/o Forsyth Street; 56, Brisbane Street, 
Greenock, N.B. 


When notifying new addresses, members are requested to 
^rite them distinctly, and state whether they are temporary 
or permanent. Multiplicaticm of addresses is also to be 
avoided as tending to create confusion. When sending 
^nbscriptions, the use of the form attached to the application 
•helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 

Allen Rd. F., 1/oNew Brighton; 681, South 49th Street, 
PhUadelphia,Pa.,U.S.A. 

Amott, G.eK^ampbell, l/o Confederation Life Building ; 

186-188, King Street East, Toronto, Canada. 

Broome. Jos., l/o West 85tb Street; 40, East 89th Street, 
Bayonne, N. J., U^SA. 


CHANGE OF ADDRESS BEaUIRED. 

Berg, Julius, l/o Waburg, Germany. 


firatts. 

Crosbie, Adolphe, Walsall Street Chemical Works, Wolver- 
hampton. June 12. 

Finlay, Kirkman, 123, Bishopsgate Street Within, E.C. 
July 1. 

Foulis, W m., 2, Montgomerie Quadrant, Glasgow. J une 29. 
Little, J. G., l/o Coqnimho, Chile — at sea. May 15. 
Robertson, G. H., 80, Hemstall Road, West Hampstead, 
N.W. July 5. 
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i,oitUon 


Meeting held at Burlington House, on Mondag , 
May 2bih, 1903. 


MR. WALTER F. RBID IN THE CHAIR. 


XKATSFOOT OIL. I 

BY J. H. C08TE, F.I.C., AND R. T. 8HBLBOUEN» F.I.O. j 

In January 189S a paper on neatsfoot oil waa read before , 
this Section by E. J. Parry and one of us (this Journal, 
1898, 4). In this paper some analytical figures for ; 
samples of pure neatsfoot^ oil preparet^l under the super- 
vision of the authors and some results of the examination 
of commercial samples were published. 

The authors also expressed the intention of examining 
more fully the nature of the fatty acids of this oil. 

The present authors have examined a considerable 
number of samples of the neatsfoot oil of commerce and, 
in view of the scanty information as to this oil,t have 
examined several samples of oil prepared under their 


immediate supervision. This opportunity is taken of 
publishing the results of ; — (I.) The examination of pure 
oil from neitsfeet ; (II.) A preliminary investigation of the 
constituents of neatsfoot oil ; (III.) Some experiments on 
the alteration of this oil and its fatty acids on keeping, 
and ; (IV.) The examination of commercial samples of 
this oil. 

I. The Examination of Pure Oil frtmi Neats* /VsL— 
The specimens of pure oil examined by us for the purpose 
of determining the probable limits of variation of the usual 
analytical figures were all prepart‘d by us or under our 
supervision in the manner described in 189H, which is, we 
think, a fair imitation of the process prf)bably used in 
commercially preparing this oil. 

The oil is of a golden yellow colour ; on cooling it 
slowly deposits stearine,” and becomes, in consequence, 
opaque ; after some considerable time the “ stearine ** falls 
to the bottom «]f the vessel containing the oil. If carefully 
separated from all gelatinous and albuminous matters a 
reasonable time after boiling, the oil is of a not unpleasant 
beefy odour and contains very little free fatty acid. On 
keeping for a very considerable time, exposed lo light, the 
oil becomes colourless and other chauges, which will be 
discussed in Part III., occur. 

The more importaut details of the chemical and physical 
examination of these specimens are s(‘t out in Table I. 


Table I. 


Examination of Pure Neatsfoot Oil. 


8p. gr., D 60®/ 60° F 

Percentafceof cuustic potash 
required to neutralise fi'CO 

acid 

Equal to oleic acid 

Peroentago of caustic T>ot«i.sh 
required for sapon ideation 
(total) 

Iodine absorption (Hubl).. 
Insoluble fattv acids (by 

Hohner’s method) 

Volatile fatty atnds from 0 
grms., saturate c.c. N/10 

caustic ^tash 

Unsaponirlal)lo matter 

Refractive index (AhbC re* 
fractomoter corrected to 

20° 0.) 

Refraction figure (Zeiss bu- 
tyrorefractometer cor- 
rected to 20° C., sodium 

light) 

n refractive index 


1. 

ir. 

III. 

IV. 

V. 

VT. 

Araerican Shorthorn. 

VII. 

VIll. 

Foet of 
Short* 
hom. 

Feet of 
Here- 
ford. 

- 

On. Wnnt i Two vory' (a) Inti!r- 

1 te? j ‘'Si!.*' 

(6) Main 
portion 
of Oil. 

. 

(Jalfs 

Feet. 

Norfolk 
2*yoar old 
Bullocks. 

0*9161 

0*0156 

0*9151 

•• 

0*9152 

0*9180 

0*9158 

0*9150 

0*0181 

0*11 

0*66 


0*77 

3*95 

0*05 

0*28 

0*12 

0*01 

•• 

0*05 

0*27 

0*0.1 

0*19 

0*11 

0*56 

•20*42 

70*4 

•20*67 j 
60*9 1 

1 

19*72 

78*1 

19*36 

70*3 

19*78 

68*5 

if 19*72 1 
( 19*8.5 i 
04J-0 

19*97 

70*6 

19*02 

66*4 

10*81 

71*3 

•02*5 

i 

•93*7 

96*2 

95*4 

94*8 

94*5 

96*9 



•1*8 

•2*6 

O-.'Jl 1 

i 

1*1 

0*48 

0*0 

0*05 

0*9 

0*34 

0*32 

1*2 

0*34 

1 

! 

0*39 1 

0*12 

•1*4700 

•1*4699 j 

1*4691 

1*4681 

1*4678 

1 

1*4683 i 

1*4670 

1*4080 

•66*7 

1*4702 

1 

i 

•66*7 
1*4702 1 

04*8 

1*4686 

1 

63*9 

1*4684 

1 

6.S-8 

1*44383 

1 

! 

64*4 

1*4687 

1 

63*0 
1*4678 ' 

64*0 

1*4688 


Mean, 

including 

189H 

Bam pies. 


(of 10) 0*9164 

(ofO) 0*lfl 
0*75 

M 1«’71 
(oni)70*0 

(of 7) 95*2 

(of4) 1*0 
(of 8) 0*89 

(of 6) 1*4681 


.. 64*2 

„ 1 *4685 


JVofe.— The figures marketl • were obtained after keeping the sample for throe years, and wore not included in averages. 


♦ Neat (nete, neet) is an old English word for oieu. It is used ( 
by Chaucer— i 

His lordis scheep, his nete, and his dayerie. 

Canterbury Tales, Prologue (The Jleve). 

And Shakespeare — 

“ . . . . The steer, the heifer, and the calf are all 
called neat 

Winter's Talf, 1. 


The neatshiot, as sold, includes the whole of the leg below the 
carpus or tarsus, according as it is from the fore* or hind-leg. 
The oil appears to principally occur at the articulation of the 
cannon bone (formed by the fusion of nietacarpals III. and IV.) 
with the two sets of digital bones forming the cloven foot' and 
between the digits immediately above the Junction of the 
two toes. 


t Since the above was written the authors have noted a paper 
on neatsfoot oil by Holde and Stam (Mitt, aus den k&ilgl 
teohn. Versuobanst. zu Berlin, 1900. 18, [3], 265—261. abstract 
m this Journal, 1901, 484). ^Br. Holde. d^ng a visit 
bad some conversation with one of us, and we found th^ bis 
^p^noe with th|i oil was in gen^ agrOement with our own. 
Holders and Stange's flgurea were obtained on pare oils, and will 
be referred to in inis paper. 


1 


The refractive indices and Zeiss butyro-refractometer 
numbers were obtained through the kindness of Mr. H. E, 
Burgess, of the London Essence Company, who placed his 
refractometers at our disposal. We take this opportunity 
of expressing our best thanks to this gentleman. 

The mean correction for this oil per (J. between 
12*4'’ C. and 32'^ C. was, for the Abb6 instruraent, 0*00036, 
and for the Zeiss instrument, 0*61. 

We give the refractive indices calculated from the Zeiss 
figures by means of the table supplied with the instrament. 

The unsapooifiable matter, which is small in amount is, 
according to Holde and Stange, principally cholesterol, 
melting, in the case of 10 samples, between 145'^ and 147^ 
and in one case between 147"' and 148® C. 

The Mixed Insoluble Fatty Acids of Neatsfoot Oil, 
—The fatty acids of most of the pure samples prepared by* 
ns have been examined quantitatively. In some cases the 
acids were liberated before, and in others after, the removal 
of the small amoant of unsaponifiable matter whieh this oi 
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contains. The presence of this in the acids made very little 
difference in their properties, as is shown in the case of the 
two preparations from specimen HI. 

In most cases the mixed acids were nearly white. Those 
from VIII. were slightly coloured. 

The low amount of caustic potash required for the 
neutralisation of the fatty acids of VIII. led us to determine 
the total amount required on saponification, which was about 


1*0 per cent, higher. This difference has been noticed by 
Philippe (Ann. de Chim. anal., 1902, 7, 447— 450) in the 
case of kapok oil, and by TortelU and Per^ami. Philippe 
is of opinion that anhydrides are formed during the washing 
with water. 

In a later part of this paper we call attention to an 
anhydride formation, accompanied by other alterations and 
apparently due to keeping. 


8p.gr., D100°/100“C 

Solidifying point, ® C 

Melting point 

Percentage of caustic potash] 

required to neutnilisc j 

Mean combining weight 

Iodine absorption (liUbl) 

» oleic acid per cent 


Table II. 

Ejtamination of Fatty Acids of 


I* ! 

II. 

! HI- ; 

IV. 

** i 

29*2 1 

•• ] 

29*2 \ 

; (1) 0*8721 

L (2) 0*8728 1 
r (1) 24*5 
[ ; (2) 24*9 

i 

} •• 
^ :: 


1 , , 

j (2) 20*37 

j 


.. 

i 275*4 

i (2) 77*0 



8r>*5 i 


* 20*45 per cent, required 


Pure Neatsfoot Oil. 


V. 

\la. 

VI5. 

0*87*20 

.. 

0.8749 

27*8 


27*0 

20*29 

20*29 

1 20*6,3 

276*5 

276*5 

1 271*9 

72*4 


72*6 

80*4 

.. 

; 80*6 


saponillcation. 


VII. VIII. 


0*8713 0*8739 

28*7 ^ 27*3 

( 19*84* 

*^* I 19*46* 
275*5 i 

71 0 ' 73*3 

78*9 81*4 


The fatty acids of the samples oxamiued in 189B gave the 
following figures : — 



HI. 

0*8742 1 

0*8800 

74*5 

75*8 

20*12 i 

20 ’(MJ 

279*0 1 

280*0 


26* rc. 

29*2" C. 

•28*5'’ C. 

82*7 i 

84*2 


8p. gr. D lOO^/lOO^^ 0 1 

♦Iodine absorption 1 

Percentage of caustic |) 0 ta 8 h for ; 

neutralisation..... I 

Mean cond»ining weight ■ 

Solidifying point 

Melting point ' 

• =* oleic acid percent I 

II. The Constituents of Neatsfoot Oi/.—Neatsfoot oil, 
which is usually seen as a saturated solution of a solid 
fat in a liquid oil, with some solid matter separated out, 
can, by warming and then allowing to cool slowly, be 
obtained as a super-saturated solution, from which, 
however, the solid separates after a time. This change 
of condition does not, we find, sensibly affect the density 
of the oil. 

The yellow colour of the oil is due, we think, to a pig- 
ment of the nature of a lipochrome. The absorption 
spectrum of the oil shows bands corresponding roughly to 
the lines F. and G. of the solar spectrum. 

It is difficult to examine this pigment as, though it is, to 
a groat extent, extracted by ether after saponification, it 
is mixed with cholesterol which complicates any attempt to 
identify it by colour reactions. 

That the unsaponifiable matter is principally cholesterol 
has been shown by Holde and Stange, who considers the 
presence of phytosterol to indicate admixture with vegetable 
oils. This IS doubtless the case. 

The high iodine absorption of the oil, corresponding to 
about 80 per cent, of triolein, accompanied as it is by 
an amount of solid glycerides so great as to cause a 
turbidity at ordinary temperatures, has led some to suggest 
that glycerides of other less saturated acids than oleic may 
be contained in the oil. We find, however, that very little 

“stearine” is obtained on adopting the obvious method of 

filtration of the oil in the cold, and when it is remembered 
that tallow, which contains only about 50 per cent, of 
solid glycerides is a solid, it is not so remarkable that an 
oil confining 20 per cent, should be a turbid liquid at 
ordinary temperatures. We have not been able to in- 
vestigate the fatty acids of this oil as fully as we could 
wish but our experiments so far give confirmation to the 
view that no less saturated glycerides than tnolcin are 
present in any quantity. 


An experiment, on a very small scale, with the fatty 
acids of a very good commercial sample gave, by the ether- 
lead salt method, 24 per cent, of insoluble acids, which, 
however, were by no means free from iinsaturatcd acids, 
as the iodine absorption 25*1 per cent, indicated. The 
liquid acids absorbed 86*1 per cent, of iodine (oleic acid 
absorbs 90 per cent., linolic acid 181 *1 per cent., lino- 
lenie acid 27.3*7 per cent.) The low amount of solid 
acids and the nearness of the iodine absorption of the 
liquid acids to that of oleic acid agrees with the view that 
this acid is the least saturated body present, in fact, unless 
wc suppose the liquid acids to be enormously contaminated 
with solid acids, there is no reason here for supposing the 
presence of less saturated acids than oleic acid. 

An experiment on a larger scale showed that the solid 
acids were mainly, if not entirely, a mixture of stearic and 
palmitic acids, in which the latter would appear to pre- 
dominate. The oxidation by alkaline permanganate of 
the liquid acids in dilute alkaline solution yielded only, in 
addition to some uoattacked oleic acid, and some azelaic 
acid, dihydrox} stearic acid (Cjj-H 33 (OH )2 COOH), which 
was recognised by the amount of caustic potash required to 
neutralise and by the increase on acetylation. 


— 

Pound, 

Calculated for 

ClHH3fi04. 


1 

Per Cent. 

Per Cent. 

Caustic potash to neutralise 

17*79, 17*87 

17*72 

Inci'coso on acetylation ... , 

24*9 

26*6 


The melting point (130°) was rather lower than that 
of pure dih^droxystearic acid, but the chemical figures 
are conclusive of the absence of higher hydroxy-acids 
in this part of the oxidation product; in fact, we were 
entirely unable to detect any evidence of their presence. 

The aqueous filtrate from the insoluble products of 
oxidation only contained azelaic acid and mineral salts. 
The absence of tetra- and hexa- hydroxystearic acids and 
the presence only of dihydroxystearic acid and azelaic 
acid, as products of mild oxidation confirm the view that 
the only unsaturated acid present in any quality is oleic 
acid. 

Wc conclude that the fatty acids of neatsfoot oil 
contains from 8o — 85 per cent, of oleic acid, and 20 — 15 
per cent, of mixed palmitic and stearic acid, palmitic acid 
being present in the larger quantity. 

III. The Alteration of Neatsfoot Oil on keeping , — 
The common explanation, in the oU trade, of the presence 
of nn execMaive amount of freq fatty aems in anitnal oils 
I is that acidity develops with great rapidity, especially in 
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warm weather ; that thU is not neoessarily so is shown by 
the following figures obtained on samples of neatsfoot oil 
examined by us : — 

Table III, 


Sample 
Number 
(8t*o other 
Tablea). 


II. 1898 

III. 1S1>8 

I. 1903 

II. UM).8 

T. (Table IV,) 


Free Acid calculated as Oleic Acid in 


Fresh Oil. ' 


Oil after 
1 Year. 


Oil after 
2 Years. 


Oil after 
3 Years. 


Per Cent. | Per Cent. 
Trace j 0*14 

(10 months) 
0'.37 I 0*38 

1(10 months) 
Notde- 0 05 

terniined. 

: Not de- 
I termined. 
-•5 ! 

i 


Percent. Per Cent. 


0*89 


Not de* 
termined. 


1*09 

0*02 

3*30 


From these figure*, incomplete as they are, it may be 
seen that animal oil, if carefully prepared, can be kept for 
a very considerable time without becoming unduly acid. 
If, however, due care has not been taken to free the oil 
from albuminous and gelatinous matter, and from water, 
free acid develops very quickly, as was shown in the case 
of specimen III, 1903, which, owing to an accident to one 
of us, was left for five weeks over the stock formed on 
boiling the feet. This sample, when ultimately skimmed 
and filtered, contained free acid equal to 3*95 per cent, 
oleic acid, and had a rank, unpleasant odour. We have 
usually noticed that excessively acid oils are dirty looking 
and not well rendered, containing suspended connective 
tissue, Hic. 

We therefore conclude that an excessive amount of free 
fatty acid is evidence, not so much of age, as of careless 
preparation of this oil. 

The increase in the amount of free fatty acid would 
appear to be only part of the change which occurs on 
keeping neatsfoot oil. 

Samples I. and H. had been kept for three years, and 
had become colourless. The fatty acids were prepared and 
had very low iodine absorptions : — I. 62*3 per cent, iodine. 
II. 61*3 per cent, iodine. These preparations of acids 
were both coloured. The oils themselves originally, as will 
be seen in Table I., absorbed considerably more iodine, and 
were yellow in colour. 

Some old, but unexamined preparations of the fatty acids 
of these oils had distinct “ ester numbers.” I’he fatty acids 
of II. kept two or three years gave the following figures 
on examination : — 

Mtdiing point 33** C. 

Caustic potash required to neutralise ....... 18 *40 per cent. 

.. „ „ hydrolyse 3*14 „ 

Iodine absorbed 65*6 „ 

This preparation was separated by the lead salt process 
into solid and liquid acids. The solid acids consisted of 
stearic and palmitic acids. The liquid acids, on examination, 
gave the following figures: — 


; Oleic Acid 
j requires 


<Caustio potash; required to 
neutralise. 

Caustic potash required to 
hydrolyse. 

Iodine absorbed 


Per Cent. 
17*23 

3*84 

70*0 


per Cent. 
19*89 

Nil. 

90*0 


Stearo- 

lactone 

requires 


Per Cent. 
Nil. 

19*89 

Nil. 


The evident change of an acid unsaturated body into a 
neutral saturated body, taking place in the liquid fatty 
•acids, is explained by the assomptlon that some oleic acid 
has become converted into a stearolactone ; as this lactone 
does not, on hydrolysis and subsequent liberation, easily re- 
form from its corresponding hydroxy-acid (this was shown 
by the product requiring almost as much enustie potash to 


neutralise as the original mixture did to l^drolyse), it is 
improbablouthat a y-laotone is formed. The decrease in 
iodine absorption in the oil itself on keeping is partially 
explained this laotoue formation, but we think that a 
change of direct oxidation also takes place j for the follow- 
ing reasons (a) The amounts of caustic potash required 
to hydrolyse specimens I. and II. (Table I.) ara much 
higher than those required by* any of the fresh oils ex- 
amined by us, indicating that, notwithstanding the fact that 
stearolactone reiiuires exactly the same amount of caustio 
potasli to hydrolyse us oleic acid does to neutralise, a con- 
siderable decrease of mean molecular weight has occurred. 
The same is true of the fatt^ acids, which require, II., 21 *60 
per cent., and the liquid acids of 11., 21 *07 per cent, (oleio 
acid requires 19*89 per cent.). (/>) The percentages of 
insoluble fatty jicids in specimen I. and II. are lower than 
those in any of the freshly examined samples, and the 
volatile acids are very slightly higher. The decrease in 
insoluble acids is explained by the presence of such a direct 
oxidation product as a/elaic acid. (Grbger, this Journal, 
1889, 202, found suberic acid, CglliaCCOOlI)-, and azelaio 
acid, C7H,4(CC)011)2, in various fats.) 

An oil which hmi been kept for about two years in the 
dark, and for one year on a shelf away from direct sunlight, 
gave the following figures on examination : — 


Caustio jKitsoh 
hydrolyse. 
Iodine absorbed . . 


required to 


Fresh Oil. 


Per 
19 ’98 


I 


71*9 


Oil after 
keeping. 


Per ('’ent, 
*20*33 


«8*4 


The alteration in free aciil is shown in Table III. Wo 
think it fair to assume that very little change has taken 
place on keeping, under these conditions. 

Wo therefore conclude : — 

I. That clean neatsfoot oil, on keeping in tlic dark, alters 
but very little, but that the presence of other (nitrogenous?) 
organic matters favours the liberation of fatty acids and the 
change known as rancidity. 

II. That on exposure to light in corked bottles (we cannot 
say that these samples were hennetioitUy sealed, at wo had 
no intention originally of examining the changes on keeping), 
the colouring matter of this oil is converted into a colourless 
substance which, however, imparts a colour to the fatty 
acids prepared from the oil. 

III. The changes undergone hy the fatty acids of neats- 
foot oil on keeping with exposure to light, appear to be 
twofold (a) an isomeric transformation of oleic acid into a 
stearolactone, and (/j) an oxidation of oleic acid to azelaio 
acid, and possibly to acids of lower molecular weight — 
volatile acids. The lactone formation may account for the 
apparently slow formation of free fatty acid. 

These changes appear to be accompanied by a raising of 
the refractive index. See Table I. 

Aofe.— The experiments recorded in this section are by 
no means as complete as wo should wish. They are the 
result rather of accident than of design, and as they would 
take some years to repeat, we have thought it better to place 
them before the Society rather than withhold them, as they 
certainly throw some light on very interesting problems. 

IV. 77ie Examinaiion of Commercial Neatsfoot 
Neatsfoot oil is much used for leather dressing, and to 
some extent for lubricating purposes. It commands a 
sufiSciently high price to render it subject to much 
adulteration and even substitution. 

Table IV. shows the results of the examination of some 
of a number of samples examined by us since 1898. Wo 
have in most cases found that the determination of the 
specific gravity at G0° F., the iodine absorption, the amounta 
of caustic potash required to saponify aud to neutralise the 
free fatty acids (usually expressed by us as equivalent to 
free oleic acid), considered together with the appearance, 
odour, behaviour on wanning (as indicating (he presence or 
absence of connective tissue or other insoluble matter), 
give sufiloieot information to enable one to form aa Opinioa 
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Table IV. 


Examination of commtrcially obtained Samples of Neatsfoot Oil. 


i Oil. I Mixed Fatty Acids. 

I __ _ 


No. 

Appear- 

ance. 

1 

j 

1 Colour. 

F. 

Percent. 
Caustic 
i Potash 

1 for free 
j Acid. 

= Oleic 

Acid. 

Percent. 

Caustic j Iodine 
Potash for! Absorp- 
Saponifl- ' tioii 
cation j (HUbl). 
(Total). I 

Unsaponi-i 

flable ;D100°/100« 

li p 

Matter. 

!l 

M. Pt. 

1 

S. Pt. 

Caustic 

Potash to 

Saturate. 

Iodine 

Absorp- 

tion 

(H.). 

1 

Turbid 

as 

If 

«'0168 

I 

! 0*60 

2*6* 

19*98 

71-9 { 

0*44 7 
0*66 3 

0*8767 

0 P 

28*i 

° C. 
27*4 



2 



0*D16S 

I 1*12 

6*6 

19*00 

69*2 

0*63 

0*8762 

30*8 

27*6 

20*67 


3 

J, 


0*0140 

0*98 

4*9 

10*70 

70S 

0*25 

0*8717 

36*9 

26*9 

20*50 


4 



0*0160 

0*90 

4*5 

19*68 

71*8 

0*40 

0*8738 

33*0 

27*6 

20*43 


5 


• • 

0*9;J82 

0*82 

4*1 

14*00 

65*9 

20*40 


36*9 


20*52 


6 


1 

0*0212 

0*62 

2*6 

18*80 

58‘2(6ts) 

5*80 

O'SeSS 

. . 


. . 


7 



0*0156 

0*17 

8*4 

19*82 

60*1 







8 



0*0178 

0*06 

0*3 

20*22 

70*8 

.. 

' 





9 

»» 


0*0160 

0*20 

1*0 

20*22 

0s*7 



. , 




10 

»• 


0*0181 

1*80 

9 0 

20*20 

84*4 

0*58 

! 0*8752 

34*4 

27^ 



n 

,, 


0*0162 

0*52 

2*6 

19*28 

72*6 

0*33 

i 0*8730 

28*0 

28*0 



12 



0*0166 

[ 0*28 

1*4 

19*79 

60*8 ' 


1 . . 





18 


•• i 

()*0162 

! 0*26 

1*3 

10*11 

71*0 ; 


1 






»> 

• • 1 

0*1»216 

1*24 

6 2 

10*40 

87*5 , 







16 


. . i 

O’OlOa 

0*84 

4*2 

10*79 

76*0 1 

. . 






16 


• • 1 

0*0195 

0-.88 

1 9 

10*50 

86*6 1 

. . 






17 

1 

1 

0*9207 

2*00 

10*0 

20‘<M> i 

84*0 : 

. . ! 

i !! 





18 

>• 1 

1 

0*016<] 

0*28 

1*4 

19*74 1 

70*2 

0*20 ; 

' • • 1 





19 


Dull yellow i 

0*0314 

0‘G0 

3*0 

16:35 i 

63*7 

22 *401 

1 0*8733 1 

•• 

36*2 1 

2(V*77 

50*0' 

20 

„ 


0*0182 

0*80 

4 0 

10-.58 

60*1 

8*60 i 

1 





21 


Deep yellow 

0 02U 

0*08 i 

0*4 

10*64 

82*5 

•• 1 

i 

1 

1 

** 1 





• After three years increased to 8*3 per cent. 


t D 


,fr*P 


ae to the purity and quality of a sample. Holde and Stange 
recommend the identification of cholesterol, as distinguished 
from phytosterol, or mil tures, in the unsuponifiable matter 
as a means of detecting adulteration, more especially with 
vegetable oils. This method is certainly useful in suspicious 
cases, or when it is necessary to form an opinion as to the 
nature of a subtle adulterant. 

On comparing the figures in the above table with tho.se 
obtained from pure oils it will be seen that several ot these 
commercial samples are of very unsatisfactory character. 

Note , — Nos, 19, 20, and 21, were kindly examined by 
Mr. Burgess who obtained at 20*5° C., the following 
figures ; — 


— 

(Abb6). 

1 Zeiss Rcfracto- 
j meter Number. 


19 

1 1*'W41 

' 80*9 

1*4839 

20 

{ 1*4680 

1 65*0 

1*4601 

21 

1*4688 

65*0 1 

1*4601 


The Abb^ figures would be 0* 0001 8, and the Zeiss 
figures 0*3 higher at 20*0°. 

No. 19 is obviously not neatsfoot oil, and Nos. 20 and 21, 
though within the limits found, are sufficiently far from the 
mean figure 1*4681 to arouse suspicion. 

Conclusion . — We hope that the w'ork described in the 
four preceding sections, though not, in all respects, as 
complete as we would wish, may, with that of Holde and 
Stange, have placed our knowledge of the chemistry of 
this oil on a firmer basis and may enable those called upon 
to examine this and allied oils to feel some certainty as to 
the physical properties and empirical chemical figures of 
this oik It is, in our opinion, extremely desirable that 
some other relatively common oils should bo obtained in a 
state of known purity and examined. Many cases of wide 
variation in published figures would then, we think, be 
shown to be most probably due to impurities and not to 
natural variation. 

NOTE ON THE NITRIC ACID TEST FOR 

^ COTTONSEED OIL. 

it 

BY J. H. COSTS, E.l.O., AMD E. T. SBELBOCBN, PJ.C. 

Cottonseed oil when agitated with an equal volume of 
nitric acid of sp« gr. 1*87 (containing 59 — 60 per eent. 


i nitric acid* assumes a coffee-brown colour (Lewkowitsch,. 
I “ Oils, Fats, and Wax,” Ist Edit., p. 310). We have 
I considered this test to be useful in detecting the presence 
I of cotton-seed oil in neatsfoot oil. Recently, however, we 
j examined an oil from which the following figures were 


obtained 

Density 60^60° F 0*0170 

Fn'c acid ( — oleic acid) 0'2.S 

Caustic potash required to saponify 10*29 

Iodine absorbed ( Hilbl) 73*2 

Unsaponiftable matter 0*05 

A microscopical examination of this 
after crystallisation indicated the absence 
of phytosterol. 

Sodifying point of fatty acids 28*5 

(The fatty acids were white.) 


j This oil had the appearance and odour of neatsfoot oil 
but gave a brownish colour similar to, hut less in intensity 
than, that given by pure cottonseed oil j as some of the' 
above figures while agreeing with those given by a pure 
; oil w ere not inconsistent with the presence of 10 per cent. 

! of cottonseed oil we decided to examine those of our 
known pure specimens of neatsfoot oil which were 
; available, and also some other samples. The results we 
; obtained are shown in the following table : — 


Sample. 


Colour of Oil 
I immediately 
after Shaking. 


Colour of Oil j Colour of Acid’ 
on Standing, j Layer. 


III. „ 

V. „ 

\lb. 

VIII. 

Sample in question 
A supposed pure 

sample 

Pure cottonseed oil 
A known adulte- 
rated sample. 
(See preceding 
paper. Table IVO 


1 

Yellow 

Brown 

i Pink 

91 if 

(deeper than I.)' 
Pink 1 Dirty crimson 

Pale pink 1 Fink 

Smoky pink Smoky pink 
Yellow 1 Brown 

Dull orange Reddish purple 

91 

99 

Colourless 

Pink 

Colourless 

Yellow 
Dull orange 

Dirty brown 
Reddish-brown 

Pink 

Colourless 

1 

Pale brown 

Brown 

Slightly brown- 


The behaviour of pure neatsfoot oils towards nitric acid 
on the one hand, and the considerable divergence of 


of our add was 1*876, and in 
was round on titration to contain 60*4 per cent, HNO|. 
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opinion as to which sample the known adulterated sample 
resembled in its behaviour to this reagent on the other, 
has led ns to reject this test as conclusive of the presence 
or absence of cottonseed oil. We consider that the 
sample which was the occasion of these experiments was 
genuine neatsfoot oil. as the character of the unsaponifiable 
matter did not indicate the presence of vegetable oil and 
the solidifying point of the fatty acids was not high enough 
to suggest the presence of cottonseed oil. 

This oil gave a slight indication of the presence of 
cottonseed oil with Halphen’s test, but judging from 
comparative experiments this would not have corresponded 
with more than about 3 per cent, of that oil, and in any 
case it would be difficult to condemn a sample on a colour 
test alone. 

Mr, Costc remarked that Halphen’s test had been 
rendered somewhat unreliable by the discovery that the 
fat of stock fed on cottonseed cake or meal gave an 
indication of the presence of cottonseed oil when examined 
by this method. 

Discussion. 

Dr. Lewkowitsch said, with regard to the nitric acid 
test, that he must disclaim any particular affection for it, 
as he had stated elsewhere (Chemical Analysis of Fats, &c., 
II. Edit., p. 381). He looked upon most colour tests as 
unreliable. To judge from the melting point of a mixture 
as to a few per cents, of cottonseed oil, was altogether 
unsafe. The iodine absorption of the liquid fattj' acids, and 
the examination of the unsaponifiable matter would give a 
definite answer as to the question of adulteration. Most 
colour tests should only be regarded, in cases of doubt, as 
preliminary tests. Halphen’s test was much more reliable 
in indicating the presence of cottonseed oil in mixtures, 
and should be used for that purpose merely as a prelimin> j 
ary tost, and with such limitations as the author had 
indicated. A negative Hulphen test did not prove the , 
absence of cottonseed oil, because the colouring matter 
giving this test was destroyed at temperatures above 2()0'^ C. 
The nitric acid test would frequently give indications of 
cottonseed oil with samples which had been heated and 
no longer gave the Halphen test. Hut even a positive 
Halphen test was not always reliable, as Mr. Coste had 
mentioned, since cattle and pigs fed on cotton cake, 
showed in their milk, fat, tir lard, the colouring matter i 
originally contained in cottonseed oil. Pigs fe<i experi- 
mentally, in the United States, with cotton cake yielded lard i 
showing this reaction as strong as would be given by lard 
containing 2o per cent, of cottonseed oil. If it was 
necessary to prove the presence or absence of cottonseed 
oil in anknal oils or fats the nnsaponifiuhle matter should 
be examined. 

Mr. Grant Hooper said he had been specially inter- 
ested in the figures given by the authors as representing ! 
the constants for neatsfoot oil of undoubted purity, and he 
gathered that since the former investigation Mr. Coste had j 
seen reason to extend the maximum range of specific gravity | 
from 0 • 9174 to 0* 9185. He should be inclined to divnlc the { 
numerous adulterations he had met w’ith into three classes ; j 
Ist. Adulteration with mineral oils — unsaponifiable oils, i 
which in many cases were clearly not resin oil but ' 
petroleum. 2nd. Adulteration with vegetable oils, in i 
connection with which they had a most important test of \ 
which Mr. Coste had not made much, viz., the refraction, i 
Four times out of five determinations of the specific gravity I 
and refraction sufficed to clearly indicate if an oil were * 
adulterated. Speaking in terms of the Amagat-Jean instru- j 
ment, a refraction varying from —2 to —4 might be looked ' 
for with genuine neatsfoot oil, and if there was a plus < 
reaction adulteration was indicated. With that there 
would be probably an increase of gravity and almost j 
undoubtedly an increase in the iodine absorption. With 1 
regard to the latter he gathered that Mr. Coste use*! the ! 
Httbl method of determination. He thought the Wij was j 
belter and quicker, but he would like to ask whether the j 
authors, in detemining the iodine absorption, were in the \ 
habit of providing a good excess of the reagent and for I 
wbat time the reaction was allowed to proceed. The third 
class of adulteration was the addition of other animal 
oils, — practically tallow oil in greater or less proportion. 


This was probably more difficult to deal with, though the 
appearance of the oil fn'quently indicated the oharactor of 
the sample. Wiih thete the reaction, instead of being —4 
on the .Jean rcfnictometcr, dropped away to —6 or — 9 ; and 
the icxline absorption similarly dropped. A mixed adulter- 
ation of course increased the difficulty, but he thought that 
a determination of the i{>diue and saponification values, the 
specific gravity and the refraction, suffi(red to render it clear 
whether one had to deal with pure neatsfoot oiler not. In 
many cases it was not necessary to identify the adulterant. 
It was always interesting, hut time did not always permit. 
Hut where this was done he agreed M'ith Dr. Dewkowitsch 
that there were points to which attention might be givcm in 
preference to obtaining colour reactions. He did not much 
like colour reactions, and though he admitted that the 
nitric acid test was soinetiraes useful he preferred the 
Halphen test for cottonseed oil. They were much indebted 
to Mr. ( ‘osto and hit colleague for the further investigation' 
of samples of pure neatsfoot oil. 

The Chairman said the paper was an interesting one and' 
showed much patient investigation. It was a groat advan- 
tage to have tests made on substances above suspicion,, 
produced by the analyst himself, or under his supervision. 
He was rather inclined to doubt the purity of much of the 
neatsfoot oil in the market, even though it might be of 
animal origin. He had seen very large quantities of such' 
oil made in the Argentine, where in some factories they 
killed a thousand or so head of cattle dail}', and if a few 
hundred horses were killed at the same time probably their 
feet would be utilised with the rest, 'fhey were not so 
particular as un analyst would he in the laboratory, so long 
as they got an animal oil, which was liquid and looked like 
neatsfoot oil, and he was inclined to think that some of 
the reactions which would bo found with these mixed oils 
would puz/Je the average analyst. For many purposes, 
probably, oil from the feet of horses or mares would be as 
good as neatsfoot oil ; but for others it should be left out. 
With regard to acid colour tests, he tliought these were 
a little inaccurate, to put it mildly. If you took the nitric 
acid test you had to consider the specific gravity of the acid, 
aud to make sure there was no nitrous acid present, and 
also to take precautions that the conditions, especially as 
regards temperature, Avere always the same. In the majority 
of cases these conditions differed, so that you might get the 
same tests carried out by half a do/en careful analysts, and 
unless there were the most rigid specification of all the 
conditions, the results would all bo different. As the result 
of many years' experience be liad long since abandoned 8uch> 
tests. 

Mr. CosTK, in reply, said he was glad to find that Dr. 
Lewkowitsch agreed pretty mucli with Mr. Shclhourn and 
himself, as to the value of colour tests. They rather 
gathered from his published remarks that ho was inclined 
to attach considerable value to the nitric acid test. 

Dr. Leavkowitsch said that was eight years ago. 

Mr. Coste said ho was g.ad to hear what he had now 
said, in which he was supported by Mr. Grant Hooper aud 
the Chairman. Their experience rather led them to dis- 
believe in colour tests altogether. It avus difficult to see 
what scientific signification they had. They evidently 
depended rather on the presence of certain impurities than 
anything else, and they were likely to be very misleading. 
It was quite true, however, that they had used the nitric 
acid test and found it apparently rather reliable, and he 
should not like to say it was useless. Hut, most certainly, 
if that or any similar test were used, it should be employed 
with great care, and of course only as a sort of preliminary 
test. As to the Halphen tests, those experiments were 
made, not with the view of getting any determination of the 
impurities present, bat to see whether the indications they 
obtained should be taken at all seriously, and the conclusion 
they came to atos in the negative, especially as the un- 
saponifiable matter indicated the absence of the phytosteroL 

The reason they bad not said much about the unsaponi- 
fiable matter was because that had been worked out hj 
Holde and Stange, whose paper had been abstracted in tbia 
Journal. Mr. (irant Hooper said he had great iftiith in the 
refractometer numbers, and they would have been glad to 
do so also, but they fonnd the variation was really rather 
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considerable, and the effects of free acids and keeping 
seemed to make considerable differences in the numbers. 
They were, therefore, more inclined to adhere to the 
chemical tests, especially the iodine absorption, and the 
percentage of potash, the latter indicating the probable 
amount of any mwaponifiable adulterant. When pure | 
samples were examined the variation was so great that | 
evidently great caution must be U8ed in coming to an ; 
opinion as to the presence of small quantities of an adul- ' 
terant. They had in this case used the lltibl iodine method, j 
and did not think that if properly worked the results were ; 
nmterially different from those obtained by the iodine- i 
chlorine method, at any rate in oils of this character. They 
usually left the test either for four hours or over night, as : 
the case may be, but did not find much variation ; of course i 
they took care to see there was sufficient excess of iodine 
present, but did not think that was quite so important in 
the case of such oils as these, as in the case of linseed oil, ' 
and others with a higher iodine absorption. 


^ebj ^ork Section. 


Meeting held at Chemists* (*lub, on Friday ^ 
May ^l'2nd, 1903. 


DR. V. COllLKNTZ IN THE CHAIR. 


MANUFACTURE OF NITRIC ACID. PART III. 

BY DR. C. W. VOLNKV. 

Practically all the concentrated nitric acid consumed iu 
the arts is made by decomposing sodium nitrate by siil- 
phuric acid. By decomposing the nitrate in other ways and 
at a high temperature, only a dilute acid can be produced. ! 
In all such cases the nitric acid is decomposed, and has to be 
regenerated, as described before, by contact with water and | 
air, and it may be considered as only a by-product, the i 
residues left in the retorts being the desired product, and \ 
which is supposed to bear the co^t of the nitric acid. Such ' 
schemes abound iu early chemical literature, though it is , 
doubtful whether any considerable amount of nitric acid has : 
been produced commercially by these means. Gatty (Genie , 
ind., 1858, 302), for the purpose of regenerating manganese 
dioxide from chlorine residues, mixed the resulting man- 
ganese chloride or sulphate with sodium nitrate in Cijuivalent ; 
proportions, and heated the mixture to a dark red heat, the i 
resulting nitrous vapours being used in the inaoufaeture of 
sulphuric acid. The mixture remaining in the retorts, con- ; 
sisting of dioxide and oxide, with sodium chloride or sulphate, j 
was available again in the prcduction of chlorine. l)e H. j 
Gilles (Rep. de chim. appl., 1862, 338) examined Gatty’s 
process at length, and reported favourably upon it, though 
he did not consider it a process for the manufacture of 
nitric acid. F. Kuhlmann (Comptes rend., 55, ‘2 16) went 
over the details of the processes, and his experimental work ! 
resulted iu a representation of the proce.ss a.s + | 

GNaNOj = 2 MnO + MnO.; + GNuCl -t- 6 NO 2 + 20, the 
escaping gas being regenerated lo nitric acid by contact 
with water, or used iu the manufacture of sulphuric acid. 

The above processes were devised for use iu alkali works, 
aud were not intended for the production of concentrated 
nitric acid. 

The fresh processes for an independent manufacture of 
nitric acid (other than by sulphuric acid) were suggested 
by Rudolf Wagner, who, up to 1865, called attention to the 
convenient supply of alumina from cryolite and bauxite, 
then a rising industry (Jabresb. der Chem. Tecbn., 1865). 
He found that alumina wa.s capable of decomposing nitrate 
vdth ease, at a comparatively low temperature ; aud ho also 
recommended for the same purpose the use of silicic acid, 
adding tbat^e'" alchemists bad long ago made nitric acid 
by distilling it in the same way from a mixture of nitrate 
and clay, as in the case of fuming sulphuric acid from 
green vitriol. Garraway (Eng. Pat. 2466, Feb. 1895) 
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claimed the distillation of a mixture of sodium nitrate 
and the sulphates of alumina and iron with superheated 
steam, and the same treatment of a mixture of alkali 
nitrates and silicic acid (U.S. Pat. 590,143, Sept. 1897). 

J. H. Johnson had already obtained for Mr. H. M. 
Baker a patent to manufacture nitric acid by distilling a 
mixture of alkali nitrate and alumina. Here, however, the 
main value lay in the residue, which was converted by carbon 
dioxide into nluinina aud soda (Kng. Pat. 2866, Oct. 1870). 

The decomposition of sodium nitrate by calcium carbonate 
was suggested by Isidor Walz (Deutsche Ind. Zeit., 1869). 
lie describes the treating of the mixture of these two siib- 
slnncM'S by steam, and states that nearly the theoretical 
quantity of nitric acid was obtained by condensation in the 
then used bombonnes (Woolfe’s bottles). The dry residue 
coiisi.sts of soda and caustic lime, aud is then easily converted 
into caustic soda and calcium carbonate. 

K. Lieber (Ber., 1875, 49) in (Tiarlottenburg carried out 
this process without steam and on a fairly large scale. The 
results as lo production of caustic soda appear to have been 
satisfactory for those days, and the nitric acid can, of course, 
have been only of the cliaracter of that produced by 
regeneration from the nitrous oxides. The practical work- 
ing of the process was, however, greatly hampered by the 
destruction of apparatus, as could be expected, and that 
was given as the grounds for discontinuing the work. 

This process — of Walz as well as modified by Lieber — 
has be»'u revived and further modified by Vogt (Ger. Pat. 
69,059 of .Ian. 1892) and by Wicbmann (Chem. Ind., 1893). 
The temperature for the decomposition of the alkali nitrate 
by calcium carbonate is too high, and furnishes the lower 
oxides of nitrogen only ; they propose to mitigate this, and 
effect the decomposition at a lower temperature by heating 
a mixture <if caustic lime aud sodium nitrate in a granulated 
state to nearly the decomposing temperature of the nitrate, 
and thus forcing into the retort a current of hot carbonic 
acid gas and steam ; by this they elnim to effect a perfect 
decomposition and easy development of nitric acid. 

The process of decomposing a porous mixture of ferric 
oxide and sodium nitrate by hot air and steam, proposed 
by (L lainge (Ger. Pat. 74,487 of 1893), iu revolving cylin- 
ders which are partly, for a length of five or six feet, heated 
in* a furnace (Ger. Pat. 90,654 of 1898), baa been worked, 
and described as giving favourable results. The practical 
working has been described iu detail (.1. Vogel, Eng. and 
Mining J., 1900, 408), aud the re.sult8 aie very interesting, 
especially as to the composition of the residues passing the 
n'volving retorts. According to Mr. Vogel’s statement, 
llie sodium of the nitrate is recoverable to the extent of 
92 per cent, as hydroxide, aud the oxides of nitrogen are 
valuable for the manufacture of sulphuric acid. 

As already explained, the economy of all these processes 
rested mainly with the residues in the retorts or furnaces, 
and with possibilities of other local application, as the use 
of the nitrous vapours in the manufacture of sulphuric acid. 
To combine with such processes the manufacture of com- 
mercial nitric acid, the adoption of a perfect system for the 
regeneration aud subsequent concentration of the acid 
becomes neees.'*ary. 

Seeing that the present supply of nitric acid is dependent 
on the South American nitre deposits, that the consumption 
in industry aud agriculture is daily increasing, and that 
constant new uses and applications of this acid are coming 
forth, it becomes natural to seek for other sources of assiiuil- 
uble nitrogen j and us the atmosphere is the only remaining 
source of supply, the development of the electro-chemical 
industry has necessarily led to the engagement of capital, 
knowledge, and energy towards utilising the air for the 
production of nitric acid. 

The observations made by Lord Rayleigh (J. Chem. Soc., 
71, 181) on the fiame of burning nitrogen, followed by 
the report by Sir Wm. Crookes {Electric World, 1898, 
No. 33), have stimulated enterprise and hope for some 
practical solution of this problem. The data for the 
formation of sodium nitrate, supplied by Sir Wm. Crookes, 
include the supposition that by the discharge of strong 
induction currents in atmospheric air, nitrone and nitric 
acid are formed primarily. Evidently this is done in 
presence of water under appropriate conditions, as electric 
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dischaif^ produce from dry air only nitric , oxide and 
pi^roxide* His experiments lead to the statement that for 
the production of 74 grms. of sodium nitrate one kilowatt- 
hour ia required, and therefore for ^ one ton of nitre 

14.000 kilowatts. From the calculations he concludes 
that cheap water-power would render the manufacture of 
nitre by electricity profitable. At the general meetinic of 
the British Association in Bristol, in September, Sir \Vm. 
€rockes concluded that the Niagara Falls power would 
be more than sufficient to supply annually 12,000,000 tons 
of nitre, thus covering the demand for it. 

Quite lately such observations and experiments have 
been coutinuetl and complemented; so by von Lepel 
(Ber., 18‘J7, 1007 and and by 'Sluthmann and 

Hofer (Ber., 1903, 438), the formation of nitrous oxides 
from atmospheric air in presence and absence of water is 
experimentally described in these articles. 

'fhe patent literature of the current day forms naturally 
an interesting feature, and as the proposals set forth are 
practically untried up to the present time and no infor- 
mation procurable as to their workings, there is nothing 
left hut a reference to those which seem to possess a 
distinguishing feature, as follows : — 

Siemens and Halske (der. Fat. 8.5,103 of 1899) refer 
to electrolysis of ammonia gas, oxygen, and atmospheric 
air. 

VV. Ostwald (Fug. Pat. 698 of 1002) claims the conducting 
of ammonia and air over red-hot platinum contact sub- 
.stauces for the purpose of producing ammonium nitrate. 

Bradley and Lovejoy (Fug. Pat. 8230 of 1901, and U.S. 
Pat. 709,687 of 1902) for the production of nitric acid from 
atmospheric air. 

These patents are used by the Atmospheric Products Co. 
with works at Niagara Fulls. A description of the now 
existing plants and of the process is given, as far us any 
ip.formation could be obtained, in No. 1 of the periodical 
2'he Electro- Chemical Industry of 1902. 

From this journal and from the Electrical lieview 
of May 1902, as also from the description given by 
McDougall and IFowles in the Manchester Memoirs 
of the same year, we cun conceive that a current of dry 
arid cool air is forced to pass a succession of small electric 
discharges of high-tension currents, by which the nitrogen 
of the air is burned and dioxide formed; the current of 
air then passes into other reaction chambers, where it 
meets water and such other substances as may bind the 
formed nitric acid. The intention seems to be the forming 
of calcium nitrate. I liave been under the impression 
(hat this process also is still in the experimental stage, and 
I could not obtain definite information. 

It is generally conceded that in all cases of oxidation 
of nitrogen by the electric iufliieuces, the monoxide NO 
is first produced, and that this is converted into dioxide, 
NO.j, as soon as any free oxygen comes in contact with it. 

The quantities of monoxide in presence of free oxygen 
ean therefore be deduced only from the determination of 
the dioxide. And, in the absence of water, the dioxide 
is the highest oxidation product which is formed by 
electric discharges in a mixture of nitrogen and oxygen. 
It is also shown experimentally that by the effect of high 
temperature, which exists in the sphere of the discharges, 
a constant deoxidation of the already formed nitrogen 
oxides takes place ; but, as the monoxide is a colourless 
gas, the formation of the dioxide is under all circumstances 
indicated by its yellow or brown colour. 

The reduction of dioxide by the electric discharges 
«et8 the limit to production of nitric acid, and is the cause 
of the comparatively limited yield in acid by electrolytic 
tnfiuences. The examination of these effects of electric 
discharges on nitric oxide and on nitric dioxide led to 
experiments on these two gases in a closed space, and 
reducing the results to the amounts of the products from 

1.000 e.c of oxide gas and 1,000 c c. of dioxide gas, 1 
arrived at the following: — I litre of nitric oxide gas 
furnished 36 mgrms. of nitric dioxide and 8*5 c.c. of 
nitrogen gas under the discharges of a strong current 
during twenty minutes ; this indicates the decomposition of 
3*5 per cent, of the nitric oxide, although during the wbolq 


time the formation of yellow and dark brown vapours 
takes place, which is hardly explicable otherwise than by 
assuming reversed reactions. 

If the dioxide gas is subjected to the same influences, 
1 litre furnishes 1*7 c.c. of gas, not absorbed by concen- 
trated sulphuric acid, so that only very little of it appears 
to be decomiiosed at the end of twenty minutes ; still, 
the changes in the colour of the g>is in tie aone of 
reaction sbow.s that decomposition takes place, and it may 
be adiuiltcil as feasible that reversible reactions occur. 

Tbe results here described differ in many ways, 
apparently, from those rendered by former investigations. 
J'riestlcy already says that the nitrogen oxide is decomposed 
elcetrolyiically ; Biitl ami Hofmann (Ann. der C3iem., 113, 
138). in 1860, describe their experinients on nitric oxide 
under discharges of inilindion currents, obtaining the 
total (piantity of free nitrogen, or nearly so ; but it will be 
seen that they used iron wires as electrodes. These win^s, 
in biirninp, removed the free or naseont oxygen, thus 
preventing the reversible reaction, which 1 have indicated. 

In the foregoing I have shortly described the action of 
electric discharges on an enelosod volume of dry nitrogen 
oxides. Tla* reaction on dry atmospheric air under the 
same conditions diffiTs but little therefrom, and admits 
equally the assumption of reversible reactions, so that 
I litre of dry atmospheric air gave 4 mgrms. of nitrogen 
peroxide, or not (]uite Ij, per cent, of the theoretical 
quantity. 

Tho direct formation of nitric acid under the named 
comlitioiig or from dry atmospheric air is entirely excluded. 
VVe have several records of the present day on the formation 
of nitric acid by electric energy on moist or wet atmospheric 
air. I may repeat that the production of the jjeroxide 
from dry air leads to the formation of nitric aci<l when 
this gas comes in contact with water Von Lcpel (/rx?. 
crY., and Ber., 1903, 12.51) describes an extensive series 
of experiments on air and water, tho latter being brought 
into the sphere of electric reaction in vapour or “ atomised ” 
forms. He is led to the conclusion that not only tho 
conditions of the eh'ctric discharges, but also the material 
of the electrodes, influences the yield of nitric acid. 

Tho present practice of experiments appears to be based 
on the acknowledged facts that a current of air conducted 
through a succession of short sparks insures the best yields 
of nitric oxide; the use of water in an atomisetl or dust 
form is entirely a question of construction of apparatus, 
as the n.'action chamber would be otherwise affected by 
acid vapours. 

The Niagara I'alls Works use dry and cool air. These, 
as well as Muthmann and Hofer, von I«epel and others, 
employ a current of air to overcome the decomposing 
influence of the discharges on nitric oxide. In all cases, 
however, the air passes from the reaction chamber into a 
regenerating apparatus, and thus invariably a diluted nitric 
acid is produced, entirely independent from the amount of 
nitric oxide formed in the reaction chamber. 

We have hertr again before us the problem to make such 
diluted acid of commercial value — the Niagara Falls 
Company proposes to form nitrates ; but as only diluted 
solutions of nitrates and nitrites would result in that case, 
the aspect which is at present offered by this interesting 
industry is invariably offering tho question of costs : that 
of producing electric energy and that of concentration, to 
enable the product to compete with the natural nitrates, 

THE CONCENTRATION OF SULPHURIC ACID. 

UY I)K. FRANZ MKTKK. 

When, a few years ago, large quantitie.s of sulphuric acid 
were made by catalysis, it was predicted that the chamber 
process would soon be replaced by tlm contact process. 
Now it is admitted that, while for the production of con- 
centrated acid the contact processes are superior to tho 
old processes, for the; manufacture of weak acid the chamber 
process still exists. This standpoint is also taken by Uuety 
and Niedenfuehr, in their “ (Comparative Studies on the 
Advanta(;es of Manufacturing Sulphuric Acid by means of 
the Anhydride Process and by the Modern Lead-Chamber 
Process,” which are published in the Zeitsebrift ffir angew. 
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Chemiey 1902 ; and Geo. C. Slone eaye, in hia paper read 
before this Society on March 31 
“The advantage of the coptact process is greater the 
stronger the acid made, the cost being the same per nnit 
of sulphur for all strengths. For acids stronger than 


60® B. it is cheaper than the chambers, but for 50® and 
perhaps for CO® B. it has at present little, if any, udvautage.’* 

Luety and Niedenfiiehr wind up their paper by expressing 
their hopes that the rapid development of the contact 
processes may stimulate the manufacturers of sulphuric acid 
who are working according to the lead chamber process to 
efforts that will bear fruit, and as one of the means which 
may enable the owners of the lead chambers to compete, 
even in the manufacture of strong acids, against tho works 
using the contact processes, they mention Dr. A. Zanner’s 
method and apparatus for concentrating sulphuric acid by 
utilising the heat of the roasting gases (U.S, Fat. 693,695 ; 
this Journal, 1902, 476). 

As will be seen from tho drawing, Zanner places pans of 
suitable sizes in the gas flue between the roasting kiln and 
the Glover tower. The pan consists of a shell of cast iron 
about 4 in. thick, which is lined with earthenware plates 
about f in. thick. It is covered with earthenware slabs, 
which have holes for allowing the distillate to escape. 
These holes are covered, in the manner shown on the 
drawing , *80 as to prevent any flue-dust from falling into 
the pan. Inside the pan several partitione are placed, 
which serve a double purpose. As they are put right over 
the joints between the earthenware slabs, -they protect these 
joints, so that no primary joints come into contact with 
the acid. Futhermore, they compel the acid to a zigzag 
and therefore longer way, as their openings for the passage 
of the acid are arranged alternately. The primary joints 
at the corners are covered by suitable pieces of earthen- 
ware, as shown on the drawing. The pans are so placed 
in the flue that almost its entire width is occupied by them, 
thus forcing the roasting gases to pass through tho largje 
spaces left below and above the pan. The life of a pan is 
from 9 to 12 months ; the flue must therefore be provided 
with a bye-pass, which is used in case a pan has to be 
replaced. Th^tmt way is to put an auxiliary pan in this 
flue, as shown on the drawing, and to have it always rei^j 
for operation, to that no interruption in the concentration 
of the acid takes place whenever a pan hat to be replaced. 


The acid is fed to the pan continuously either from the 
Glover tower or from lead pans at a strength of at least 
60° B. and at a temperature of about 160° C. Working 
under these conditions, and if pyrites containing about 50 per 
cent, sulphur is used, 100 lb. of sulphur will produce about 

120 1b. of acid of 66° B. 
and, if working on zinc 
blende with about 25 per 
cent, sulphur, 100 lb. of 
phur will produce about 
90 lb. of sulphuric acid of 
66® B. These results are 
obtained from roasting 
gases of a temperature of 
400® — 425° C., and at this- 
temperature I sq. ft. of 
the bottom of the pan 
will produce about 400 lb. 
of acid of 66° B. in 24 
hours. If chamber acid 
alone is concentrated in 
the pans, the product is 
in quality equal to acid 
concentrated in platinum 
stills. 

The inventor has in- 
stalled his apparatus at 
several European works, 
and he now intends to put 
the pan under a partial 
vacuum in order to in- 
crease its capacity. 

The pans may be used 
in place of the direct 
heated cast-iron stills used 
so largely in America, and 
also for evaporating other 
li(juids by the heat of 
waste gases, as, for in- 
stance, boiler flue gases. 

ALKALI LANDS AND SUGAR-BEET CULTURE. 

PAPER TIL 

BY HKNRY C. MYKRK, Th.D. 

In this Journal for May 31, 1901, I called attention to 
the possibilities of sugar-beet culture in the alkali soils of 
Utah, giving analy.sis ot soils, available \vater, beets, &c. 
In the Journal for June 30, 1902, I demonstrated the possi- 
bility of profitably reclaiming such lands through sugar- 
beet culture. In this third paper of the series I desire to 
call attention to some of the difficulties encountered, and to 
offer suggestions for overcoming them, and to point out 
some newly demonstrated properties of both the sugar-beet 
and alkali soils. 

Beetn of Low Purity , — In Syracuse, Davis County, Utah, 
sugar-beets are rarely up to factory requirements in purity ; 
even where the reejuired 12 per cent, of sugar is present so 
much alkali or miueral salts are taken np that the sugar 
per cent, in the beet juice is far below the required 80 per 
cent, of total dissolved material, frequently being even 
below 70 per cent. Out of .31 analyses, showing from 
12 to If) percent, sugar in the beet, the purity average 
was but 77 ’9. In studying the problem I selected soil 
samples as well as white alkali crust from the Bodily Ranch, 
the beets having been tested as shown in the subjoined 
tables. 

An examination of a surface foot of soil tells very little 
regarding its agricultural value. The analyses, however, 
show that very little alkali lies within reach of the beet 
roots, and that the low purity of the beets was due to 
improper irrigation and the bringing up of alkali from 
below the first foot. 

In West Weber, Utah, beets having a purity average of 
81*3 were raised on soil containing 1,880 lb. of alkali within 
the surface acre- foot, and when tho content of alkali was 
lowered to 376 lb,, the beet purity went up to 84*9. In various 
teste »)f similar soils of Hooper and West Weber, Utah, jthe 
second acre- foot of soil seems to vary from 3,120 to 5,600 lb. 
of alkali — surely an ample supply to ruiu almost any crop 
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I 

Ottte. 


August 27 . . . 
September J) . 
„ ll» 


Sugar in Beets, i 

Purity 

11*7 

72*3 

12*9 

79*1 

15*8 

79*rt 


Soil of Bodily Ranch {Surface Foot'). 


Salts. Per Cent, in Soil. Lb. per Acre-Fe>ot. 


Carbonates O'OIH I .^20 

Nitrates 0-00.3 | 120 

Sulphates 0*002 j 80 

Chlorides Traee | 


Total 0*018 720 


Uplands about Greeley. — These rich poUtO lands have 
been so profitable, and the method of rotation so well 
balanced, that I felt much could l>e learned bj comparing^ 
their composition with that of the original desert soil 
which so discouraged the early settlors. It did not seem 
possible to me that a soil could remaiu rich and produotive 
alter removing crops of wheat, potatoes, uu<l alfalfa for 
30 years, ainl adding only alfalfa to the soil as fertiliser, as 
in case of the *• Wheeler and Watson Uauoh,** and this 
condition. 1 am informed, is not at all unusual upon these 
lands. 

1 collected samples of virgin desert soil from lands 
situated similarly to the Wheeler and Watson holdings and 
quite near to that ranch, as well as from the ranch itself 
^ter the first sugar-beet crop had been harvested. 

Analysis of Original Desert Soil, in per Cent, and 
Pounds per Acre foot. 


Salts. 


Composition of White Alkali. 

! I 

Grms. per 100 c.c. | 
Solution. I 


Per Cent. 


Surface Foot. 


Second Foot. 


Sabs. 


Per Cent. ! Lb. i Per Cent. 


Lb. 


Chlorides 0*5010 09*41 

Sulphates 0*2.8*29 27*3.3 

Nitrate's 0*0198 2'.3*2 

CarbonaU^s 0*0080 0*94 


Totiil 0*8.52.3 I 100*00 


I 


j CnrboiiatCM 

.... 0*003 

120 

0*002 

I 

1 80 

1 Chlorides 

.... o*o<y.) 

3<’»0 1 

0*005 

1 £00 

1 Sulphnb's 

0*(M)9 

.3<U) 

0*011 

440 

1 Nitrat<*s 

0*(MH 

100 

0*007 

£80 

' Phosphiitcs 

0*040 

1,000 ; 

0*060 

£.000 

1 Potash 

0*523 

20,920 ; 

0*430 

17.£00 

Humus 

0*510 

.. 1 

1 

! 


improperly irrigated. By irrigating continually during the 
growth of the beet, and by ploughing repeatedly it is i 
possible to keep the alkali down to below the beet roots, 
and to prevent the rising of these soluble .salts of the soil. , 
It is also possible to take advantage of this rising of the ; 
alkali ’’ by flooding the soil to a given depth and allowing 
the total alkali to rise to the surface during the dry season, 
the alkali being then removed, with u few inches of surface 
soil, by means of scrapers. Hilgard has demonstrated 
(Bulletin las') that in a single season Irom one-third to 
one-half the total salts may be got rid of in this way. This 
method, however, would hardly apply in the case under 
consideration, being suited only to particularly corrosive 
soils. Irrigation with under-draiiuige removes alkali success- 
fully, but is expensive, and necessitates a loss of soluble 
plant food. 

Soils about Greeley, Colorado. — These soils have been 
reclaimed from the desert by a very ingenious plan of 
rotating potatoes, wheat, and alfalfa. The higher lands, 
above the basin of the Cache La Poudre River, are free of ' 
alkali, and have yielded enormous crops without the addi- 
tion of plant food to the soil other than alfalfa. White 
alkali asserts itself in the bottt)m lands, but is not excethtive, 
and black alkali is quite rare, the problem beiuK largely one 
of proper irrigation and drainage. For these bottom lands, 
as well as those of the South Platte River, the sugar-beet 
is a most suitable crop, as it will tolerate quantities of alkali 
corrosive to common crops, and gradually remove alkali 
from the soil. The following table shows the amount of 
alkali removed from one acre of soil by a beet crop which 
tested as follows: — 

Beet Crop at Maturity. 


Soil from “ Wheeler ami Watson Ranch,*^ in per Cent, 
and Pounds per Acre foot. 


Surface Fr>ot. Second Foot. 

Salts. 



Per Cent. 

I.V. 

Per Cent. 

Lb. 

Carbonates 



Ab»eut 


Chlorides 

0*009 

MO 

Trace 

Trace 

Sulphates 

0*(M)5 

200 

0*009 

800 

Nitmb^s 

0*(M)l 

(nio.r. 

40 

1 (KK) 

0*001 1 
0*040 ! 

40 

1,000 

Potash 

0*624 

24, ’960 ' 

0*061 

4£!440 

Humus 

0*(3>C 

.. ! 


•• 


Comments. — In both tables the nitrates, phosphates, and> 
humus are low. Potash averaged well in the original soil, 
and becomes very high after 30 years^ cultivation. The 
humus per cent, has also raised. 

Direct Comparison of Two Acre-feet^ in Pounds. 


1 

Halts. j 

Virgin Prairie j 

After 30 years' 

Soil. 

1 Cultivation. 

1 

Carl>onat<fS 

200 


Chlorides 

560 


SulphatcH 

800 

560 

Nitrates 

440 

80 

Phosphat(‘.s 

3,600 

1 2,600 

Potash 

38,120 

67.4<K) 


Average weight of beets tested l,2r».’5 grms. 

„ „ tops .300 „ 

„ sugar, i)er cent 14*8 

„ purity 81*3 

Alkali removed. 


Salts. 

1 Beets. 1 

T(*ps. 

Sulphates 

Chlorides , 

Carbonates j 

Lb. 

68*6 

64*9 

54*7 

Lb. 

30*9 

44*2 

59*2 


188*2 

134*3 1 

184*3 

Total alkali 

322*5 lb. per acre. 



• An ncre to the depth of 2 ft. 

It is quite evident that if this scheme of rotation U 
to be interrupted by the introduction of sugar-beet cultora, 
analyses of the soil should be made from year to year, after 
maturity of the crop, and such plant food as is found to be 
decreasing added to the soil in the form of fertiliser. Sugar 
beets raised on this ranch produced 19 *3 tons per acre, and 
at 4*50 dols. per ton paid 86*85 dols. The beets were 
naturally of high purity, and tested as follows: — 


Date. Kugar. , Purity, 


SoptemborlO 17*0 I 88*6 

„ 17 l«T> 86*4 

October 17 16*2 86*3 
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A Crop that refuaeo to Perish , — ^The Bevere hailstorm 
near Greeley, Colorado, on June 27, 1902, deatroyed the 
potato crop ; grain and alfalfa were cot down close to the 


ground as if a mower had passed over them, and insurance 
companies ceased to insure against hail. Beet tops were 
removed, but it mattered not, for new ones were produced 
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in fire days, and the crop was eventually an excellent one. j 
These cbanifes can be best illustrated by photographs taken j 
at the time. ’ 

Field Records of Alden Reefs, 


Date. Siunr. IMiity. 

Octob<‘r 31 17 ‘0 SI **2 

November 2 17 <; h.*) ! 


Most interesting and valuable records were obtained from 
the ranch of Jesse Forbes, whojc beets not only lost their 
heads, but were washed out of the ground by the bursting 
of a ditch ; or rather, the ?oil was washed awajs leaving 
the entire beet proper exposed. These beets were 
straightened up by packing earth about them as far as 
soil conditions would allow, and a most excellent crop 
resulted. 


1. Artemisia trideutaia (true sage brush) 

2. Dislichlis spicata (salt grass). 

8. A triplex conferti folia, 

4. Suaeda Torreyana (seal blite). 

5. A triplex canescens. 
r>. Lyriuni Andersonii. 

7. (futierreziu Euihamiie. 

8. Amaranthus (ilhus (tumble wt‘e<l), 

9. Rigelovia graeeoletis. 


^orfcc^btre Jk>ettton. 


Meeting held at Leeds, on June 2Gt/i, 1903. 


IMlOF. A. SMITHBLI.H IN THJ2 OlIAIR. 



NATURAL SODA DEPOSITS IN EGYPT. 

UY V. SBYMOrU nilYANT, ».A. 



Field Records of Jesse Forbes Reefs, 


Date. .Sugar. Purify. 


September 12 If 4 h.3’7 

„ 2.3 l.'5H S4.3 

October 20 10*7 H7*4 


Weeds as Indicators of Alkali . — The various weeds* 
growing profusely and seeming to thrive upon alkali soil, 
are true indicators of the nature of such soils. The 
classification of such weeds and their relation to the soil 
composition is of extreme importance, for it enables the 
trained eye to judge the nature of the soil at a glance. 
The “ Tussock-grass,” fur example, of Utah, Nevada, 
Nebraska, Kansas, and California indicates that the soil is 
rich in saLsoda to a degree making fruit trees and even 
alfalfa, com, and wheat impossible. If properly irrigated, 
however, such lands would grow sugar beets. In Bulletin 
No. 128, Hilgard points out that the natural plant growth 
seems to indicate the quality as well as the quantity of 
saline constituents, and Davy calls attention to the ** maxi- 
mum, optimum, and minimum ” of salts tolerated by certain 
alkali plants. 

Since publishing the second paper of ibis series, Mr. 
B. M. Hall, of the Agricultural Experiment Station of the 
University of California, has classified the weeds collected 
by me nimo the virgin alkali soil of West Weber, Utah. 
Tbit land was reclaimed from the desert, and ahatyses of 
soil before and after the introdueiion of sugar ‘beet culture 
given. The classification is as follows. . 


The largest and most important deposit of natural 
soda in ICgypt i« in the I Jbyan Desert, about 40 miles 
north-west of Cairo. In a valley extending from 
Benisuloamu to Oaar, and running in a north-westerly 
direction for 21 miles, there is a string of lakes, all of, 
which contain a high percentage of suit, and most 
of them in addition are strongly alkaline The bod 
of these lakes consists of natural soda, covered with 
a layer of salt of varying thickness. The soda itself 
consists of several distinct varieties, the richest of 
i which is gem natron, a bard, crystalline deposit 

. containing a high percentage of alkali. The crystals 

'{ are tnoiioclinic. On the other hand, kortai is an 

j exceedingly soft deposit, composed of a mass of 

I small needle-shaped crystals, and is usually found 

occurring under a layer of salt of from 15 to 20 cm. 

.1 in thickness. Where kortai occurs the other vurietioa 

' of natron are usually absent. Gem natron, on the 

other band, is generally found underlying strata of a 
third variety of trona sullani. This variety, occurring 
in larger quantities than the others, and also having 
the merit of being easily extracted in the summer when 
the lakes are dry, has been chiefly used in tlie past as 
the raw material for the manufacture of soda ash, since 
up to the present time the solid has been used in preference 
to lake wab^r for that purpose. 

There are two other varieties of trona which are of c<in- 
siderable interest, although they do not occur in the bed of 
the lakes. Around the shores of the lakes, and especially 
on the south side, are extensive fields of korcheff, which 
forms an incrustation on the surface of the sand. Borings 
made on these korcheff fields show that, under a metre of 
yellow sand, there Is a layer of sand which contains crystals 
of natron to an average depth of about half a metre. 
Below this layer we find a thickness of 40 to 50 cm, of wet 
clayey sand, and finally we have a thick greenish clay 
bottom. Water percolates in below the crystal-containing 
stratum, is drawn to the surface by capillarity, and arriving 
there, charged with alkali, is evaporated by the sun, thus 
leaving this yellowish-white crust, which slowly increases in 
depth from year to year. 

I have recently found a very pure form of natron 
efflorescing on the surface of the korcheff and between the 
incrustations. This occurs as a pure white powder con- 
taining over 80 per cent, of total alkali estimated as sodium 
carbonate. This efflorescence, although occurring in small 
quantities, may be of practical importance in the future, 
as, by the action of water and subsequent exposure to the 
heat of the sun, the alkali appears to effloresce in a very 
pure form, and to leave the mechanical and other imporitfea 
behind. 

The following analyses of samples of the three more 
important varieties of Egyptian natrons show their oompo- 

sitiOD. 
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■■■ ' -■ 

— 

Gem Natron. 

Sultani. 

Korcheff. 

Sodium carbonate 

42*71 

3({*85 

; 35*56 

8od. hyd. carbonate. . . 

83 

2S*5(» 

: 17*22 1 

•Water 

1 1«*5« 1 


14*80 

Sodium chloride 

i l*ft,8 ! 

8*43 

; 7*4» 

Sodium siilpliate 

Insols. (silica, calcium 

i rui i 

6-OJ 

1 6*63 

sulphate, calcium 
carbonate, ferric 

oxide) 

j 3*10 

3*38 

1 1 

18*;(0 


• Chemical and mcclianicaJ. 

There has been considerable discustion as to the composi- 
tion of natural soda, but the first two analyses correspond 
almost exactly to the formula NajCOj, NaHCOa, ‘2HjO. 
This confirms Chatard’s opinion that natural soda is not 
the sesqui carbon ate, but a “ four-thirds carbonate.’* The j 
ikorchefP, however, has not sufiicieut free carbon dioxide 
to correspond with this formula. Kapid evaporation and 
• constant exposure to the heat of the sun account for this 
‘ deficiency. 

The lakes are 11 in number, and are red in colour ; this 
is due to the presence of artemia in large numbers. The 
surface of the water is a few metres below the surface of the 
Mediterranean, and the lakes are bordered on the northern 
side by a reed called “ bourdi by the natives. 

The injurious action of blown soda on plants has been 
remarked by Hbmer and others. On the Wadi natron 
« estate the prevailing wind is from the north, and constantly 
sweeps the korcheff dust over the southern shores of the 
lakes, and us a consequence there is no vegetation on that 
side of the valley. 

The names, areas, and alkalinity of the lakes are given 
in the following table, starting from the north-western 
extremity : — 



Area in 

Averafre 

P<'rc,entafre 
of Sodium 
Carbonate 
in April. 

Sodium 

Lake. 

Square 

Metres. 

der)th in 
April. 

Carbonate 
iu Solution. 



cm. 


Tons. 

Oaar 

2,500,000 

21*0 

1*63 

8,(i;i2 

Khadra 

300,000 

46*0 

7.36 

10,1.57 

Baida 

1.6(Hl,000 

17*0 

2*60 

(5,800 

Zukum 

1,200.000 

22*0 

6* 13 

16,183 

Homra 

650,000 

67 0 

500 

18, .525 

Abu Ma’Ma .... 

100.000 ' 

10*0 

10 39 

' 1 ,('.*^0 

Abu Gebnra. . . . 

208,14.5 

46*0 

4*62 

4,42.3 

Buzaniah 

016.017 

29*4 i 

101 

5.148 

'^Um Eisha 

2,358,230 

16*0 

3*50 

i (5,003 

Fazda 

1,200,000 

61*3 

8*51 

' 25.819 

Muluk 

200,000 

0*0 

1*81 

326 

102,465 


* "Water surface, 1,148,500 sq. ra. 


The total area of the lakes, taking into consideration 
outlying sheets of water, is therefore about 12,000,000 
so. m., contaiuiing about 100,000 tons of alkali in solution. 
Toe level of the water in the lakes varies |;reatly, being 
at a maximum in April and at a minimum in September, 
when, in fact, the lakes are either to a large extent or even 
wholly dried up. As a rule there is from 15 per cent, to 
^0 per cent, of sodium chloride iu solution, and in addition 
sulphate, carbonate, and bicarbonate. The percentage of 


Lake. | 

Minimum | 

Percentage, j 

Maximum 

PercontaKe. 



1 

1*66 

8*18 

Khadri 

6*13 

18*47 

Baida 

1*61 

6*83 

Zukum 

8*80 

8*46 

Homra 

6*20 

9*45 

Abu Ma’Ma 

10*89 

18*02 

Abu Gebara 

1*96 

10*96 


1*96 

7*42 

UmBisha.....f. 

8‘10 

6*46 

Fazda 

2*69 

8*00 


sulphate in solution is usually approximately the same as 
the total alkalinity. The variations in alkalinity are shown 
in the foregoing table, the alkali being estimate as sodium 
carbonate. 

I bo lakes have no outlet, and are fed by numerous 
springs, which are mainly on the northern border. In 
Lake Homra, however, there arc three artesian springs 
in the bed of the lake. The evaporation just balances 
the supply of water from these sources, and consequently 
the variation of level iu the lakes from year to year is 
not great. The rainfall is very small; in fact, rain only 
falls (luring one or two days in the year, so that this does 
not affect the levels in the least degree. 

All the springs contain chloride, sulphate, and carbonate 
of soda to a small extent. In 20 springs which I analysed 
the percentage of alkali varied from 0*02 to 0 08 per cent., 
the mean percentage being 0*0377 of sodium carbonate. 
The evaporation from the surface of the lakes being 
40,000,000 cb. m. per year, this alone would account for the 
annual deposition of about 15,000 tons of sodium earbonate. 

The water of the springs passes through strata of salt, 
limestone, and alkaline rocks. The latter are decomposecl 
by the combined action of air, carbon dioxide, water, heat, 
and pressure, the alkalis being dissolved as carbonates. 
Oxidised pyrites also aids in the formation of sodium 
sulphate by its action on the natural salt, and this again 
reacts on the calcium carbonate. Thus the springs 
eventually contain these three sodium salts. Hut, apart 
from the soda formed in the valley by the evaporation of 
those dilate solutions, there is probably another factor also 
at work, namely, the decomposition of the bourdi roots in 
the moist ground in the summer, which reacts on the 
salt, sodium earbonate passing over. Abich ascribes the 
formation of soda in Armenia to a similar causi^. 

In the lakes, natron is deposited during the winter 
months, and salt during the summer. The explanatiou of 
this is duo to the following two facts : (A) Solids may 
naturally be deposited from solutions by either (1) a rise 
of temperature, causing evaporation of water from a 
previously satunited solution, and thus precipitating out the 
solid; (2) a fall of temperature, causing crystallisation 
from a solution previously saturated at a higher temperature. 
(H) The variation in the solubilities of the carbonate 
sulphate and chloride at different temperatures. The 
former two compounds increase in solubility to a marked 
extent with rise of temperature, the latter but slightly. 

What actually takes place during the year’s cycle appears 
to be as follows: — At the end of the summer the lake bed is 
covered with a coating of s^alt, under which the natron layers 
run, the surface water being saturated with salt and also 
having a high percentage of alkali, owing to the immense 
solar evaporation. As the weather becomes cooler towards 
the end of November the temperature of the water falls. 
The lake water, therefore, which was almost saturated with 
alkali at the higher temperature, now becomes saturated by 
the fall in temperature, and actually begins to deposit crystals 
of natron on the salt to the depth of half a centimeire. At 
this point, however, the flow of fresh water into the lake 
increases enormously, and, since the chloride is almost as 
soluble at low as at high temperatures, the salt layer on the 
top of the lake bed begins to dissolve rapidly, and by the 
b^inning of February has almost entirely disappeared. 
The new natron, which has previously been deposited on 
the surface of the salt, now has the layer of salt dissolved 
from under it, and comes to rest on the previous year’s 
natron deposit. The large dilution of lake water at this 
point seems to counteract, to a marked extent, the action 
of the cold in crystallising out the natron, and the new 
deposit consequently does not increase in thickness to any 
appreciable extent. At the beginning of the following 
summer the temperature again rises ; the natron is then to 
a certain extent redissolved, and the bed of the lake is then 
again covered with a salt coating, owing to the diminished 
quantity of water not being sufficient to hold the chloride 
m solution. 


xue actual 


, ~ or natron on the estate is not 

known; bonngs have not been made in sufficient numbers 

resources, but thei'e is 
an almost mexhaustoble supply. The utilisation of these 
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.deposits and the deTelopment of the other large soda 
•depoiits in the States, South America, Mexico, Btst Africa, 
and other parts, is occupying much attention at the present 


time, and in the near future natural soda will probably he a 
product of great importance as a raw material for alkali 
manufacture. 
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1.— PLANT. APPARATUS. AND MACHINERY. 

English Patents. 

Fluids ISteam, ^c.] ; Apparatus for Purifying . 

’'R. G. Brooke, Macclesfield. Eng. Pat. 12,867, June 5, 1902. 

The apparatus, which is specially adapted for extracting 
■water or grease from steam, is of the kind described in 
Eng. Pats. 11,279 of 1892, 2931 of 1897 (this Journal, 
1898, 189), and 12,619 of 1900 (this Journal, 1901, 694), 
comprising an arrangement of slotted or perforated cylinders, 
Ac., through and around which the steam is compelled to 
‘flow, with frequent change of direction, and is thereby 
caused to deposit its suspended matter. According to the 
present invention, the extracting capacity and efficiency of 
the apparatus are increased by the provision of internal 
division plates or baffles, adapted to reverse the direction 
of flow of the steam, or to cause it to travel in a zigzag 
-course. Various constructional arrangements are claimed. 

— R. A. 

Aerating Liquids [Water, ^c*,] or Causing Liquids to 

Absorb Gas ; Apparatus for . K. S. Murray and 

H. V. R. Read, London. Eng. Pat. 12,115, May 27, 
1902. 

The apparatus comprises two vessels and a valve controlling 
tpassages arranged so that the energy of gas under pressure 
is employed to spray, or atomise, liquid in a vessel contain- 
ing gas under a less pressure, so as to cause the absorption 
-of the gas by the liquid, the gas which so sprays or forces 
the liquid being afterwards absorbed by a following charge 
-of liquid. — R. A. 

Controlling Chemical Processes, and Apparatus therefor ; 
Method of Ascerlaining, Watching, and — , C.(3yon, 
St. Petersburg. Eng. Pat. 5745, March 12, 1903. 

The method is adapted to chemical processes in which 
, gases are developed, and to materials in a closed room, or 
u a heap, famaoe, package, ship’s hold, silo, Ac. The 
gases developed are sucked out through a slotted or per- 
trorated pipe or pipe system, by means of a suitable suction 


apparatus, and are passed to a testing device. Dense or 
tightly packed materials may be loosened by the pre- 
liminary introduction of compressed air or gas through the 
pipe system, and steam, gases, or vapours may bo intro- 
duced in the same way for the purpose of developing, 
regulating, or counteracting the chemical process. To 
facilitate the introduction of the suction pipe into the 
material, it is made of flat or oval section, tapered at the 
end, and slotted or perforated on its length, the pipe being 
connected by a hose, Ac., to the suction apparatus. The 
pipe may also be provided with electric contacts, adapted to 
close the circuit of an alarm, Ac., in case the temperature 
exceeds a prescribed limit. — K. A. 

Evaporating Liquids ; Apparatus for . H. Deinlnger, 

Beruau, and H. Andre, Buch, both in Germany. Eng. 
Pat. 6847, March 24, 1903. 

The Pistorius pans used for spirit rectiflcatioo are 
employed, with suitable constructional modifications, for 
the vacuum evaporation of liquids of all kinds. The pans 
are superposed in a chamber and heated outside by hot 
steam. For the purpose of heating the puns internally at 
the same time, baffle-plates provided with tubes are 
arranged in the interior of the pans, to conduct upwards 
the steam generated from the liquid below the baffle-plates, 
in such a manner that this steam serves to effect the 
internal heating without coming again into contact with 
the liquid. Tubes are connected to the pan covers, and 
extend through the bottom of the pan next above to below 
the corresponding tube thereof, to form a conduit for the 
steam generated above, and at the sides of, the baffle- 
plates. The pans are separated by plates, extending from 
the walls of the enclosing chamber to the connecting tubes, 
and provided with condensed steam pipes, to compel the 
steam to flow along the pan surface in the direction 
opposite to that of the liquid. — R. A. 

Concentrating Solutions j Means Applicable for Use 
in — . H. W. Hemingway. Eng. Fat. 16,295, 1909. 
VII„ page 795. 
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United States Patents. 

Furnace. T. G. Selleck, Ansignor to Acme Steel Conipao^, 
Chicago, III. U.S. PaU 729,681. June 2, 1903. 

The furnace is provided with a box, opening at its forward j 
end through the wall, the opening being surrounded by a j 
recess formed in the wall. The recess is closed on the face ; 
by removable means, and serves as a pocket to receive a ' 
mass of material for closing the open end of the box. ' 
The combustion chamber is arranged behind the box, | 
and communicates with a series of horizontal and vertical 
flues surrounding the box, mainly in the longitudinal | 
direction, the face of the box exposed within the combustion 
chamber being inclined and arranged to deflect the flame 
from the combustion chamber into the first of the flues. 

— R. A. 

Furnace / Regeneraiive — . J. A. Durfee, Chardon, 
Ohio. U.S. Pat. 730,620, June 9, 1903. j 

Thk furnace is combined with checker-brick regenerators 
located below the level of the furnace, and with means for 
clarifying the furnace gases from the products of combustion 
and deleterious matter in their passage to the regenerators. 
These means comprise u descending passage leading from 
each side of the furnace to an intermediate slag-pocket, | 
which is similarly connected by a descending passage to a 
second slag-pocket underneath the regenerators. A down- 
ward passage leads from the top of each regenerator. I 

— R. A. I 

Agitation’Tank. J. Stoveken, Cripplecreek, and L. Stove- ■ 
ken, Florence, Col. U.S. Pat. 729,806, June 2, 1903. ! 

The tank is provided with a rotary agitator, and has a | 
series of wings extending inwardly from its vertical wall, j 
a lateral opening adjacent to its lower end, and a conduit | 
extending from near the bottom to an outlet adjacent to the | 
top of the tank. The agiUitor con.sists of a series of curved | 
inclined blades fixed to a vertical shaft, which is stepped | 
on the upper end of the piston of a vertical cylinder ' 
arranged centrally within the tank, the cylinder being i 
adapted to be connected to a source of fluid-pressure 
supply. The agitator is driven from a suitable motor, which | 
is geared to a pinion feathered on the above mentioned | 
vertical shaft. — R. A. 

Filier-Preea. J. Stoveken, Cripplecreek, and L. Stoveken, | 
Florence, Col. U.S. Pat. 729,807, June 2, 1903. j 

The press consists of one or more elements, each compris- 
ing a fixed and a movable abutment, with means for 
moving the latter, a bag interposed between the abutments 
having a supply conduit connected to its upper end and a 
discharge gate at its lower end, means for closing the 
conduit while the bag is being pressed between the abut- 
ments, and means for holding the gate closed during the 
pressing.— R. A. 

Filter-Press. C. Kolb, Max^ville, France. U.S. Pat. 
780,776, June 9, 1903. 

See Eng. Pat. 19,619 of 1902 ; this Journal, 1903, 410. 

— T. F. B. 

Drying Apparatus ; Vacuum . W. C. Perkins, Brook- 

line, Mass. U.S. Pat. 730,564, June 9, 1903. 

The apparatus is built up of a number of unit sections, 
each comprising an outer wall adapted to be fitted air-tight 
to the walls of similar adjacent sections, an internal portion 
adapted to receive a quantity of material and to expose it 
to the drying agencies, and a hollow bottom portion having 
a horizontal top surface and provided with an opening sur- 
rounded by a ledge, for the discharge of the material. A 
revolving shaft, mounted in the central openings of the 
sections, is provided with feed devices, consisting of a dis- 
tributing blade and a scraper blade for each corapartoent. 
The apparatus is connected to au exhauster, and is pro- 
vided with valves of speeial construction by means of which 
the material be introduced and withdrawn without 
impairing the vacuum.— R. A. 

Salt-Brine Evaporators* H. Holmes. U.S. Pat. 
780,210, 1903. VII., page 796. 


French Patents. 

Preventing Explosions of Containers for Oas or Com- 
pressed Fluids i Apparatus for . Sac. d’Escaut 

et Meuse. First addition, Nov. 4, 1902, to Fr. Pat. 
824,350 of Sept. 10, 1902. (See this Journal, 1903, 618.> 

The plate referred to in the original patent, is strengthened 
to prevent it from being ruptured before the determined 
pressure has been reached, and it is fastened down by an 
annular nut in such a way that when the pressure becomes 
excessive, it is cut cleanly through by the lower edge of 
the nut, and leaves a sufficiently largo opening for the 
escape of the gas. H. B. 

Distilling Liquids; Process and Apparatus for . 

United States Distillation Co. Fr. Pat. 326,252, Nov. 11, 
1902. 

See U.S. Pats. 713,297-8 of 1902; this Journal, 1902, 
1523. (Also Eng. Put. 24,780 of 1902 ; this Journal, 1903, 
287.)— L. F. G. 

• 

Concentration of Liquids; Apparatus for the . P. 

Kestner. First addition, dated Nov. 15, 1902, to Fr. 
Pat. 315,973, Nov. 16, 1901. 

A NUMBER of tubes are enclosed in a vertical tower, 
through which pass hot gases. At the top and base of the 
tower are chests divided into three compartments, each 
upper compartment being connected by a number of the 
tubes to the correspoudiug lower compartment. The upper 
compartments are open at the top, to allow the vapours 
rising from the hot liquid to escape. The liquid to be 
concentrated enters the. first of the lower compartments 
through a regulating valve, and rises through the first series 
of tubes to the corresponding upper compartment, where 
the disengaged vapours escape. From here it flows through 
an external pipe into the second lower compartment, and 
rises through the second series of tubes into the second 
upper compartment, and again through au external pipe to 
the third lower compartment, from which, through the 
third series of tubes, it enters the third upper compartment, 
and is drawn off. As the li(iuid in its passage becomes 
concentrated, its bulk diminishes, and hence the number 
of tubes connecting each pair ol compartments is diminished 
as the concentration proceeds. 

A number of the towers can be arranged in a battery for 
multiple effect, and the number of compartments in the 
chests may be varied to suit the degree of concentration. 

— L. F. G. 

IL-PUEL, GAS. AND LIGHT. 

Candles and Calories. V. B. Lewes. Lecture delivered 
before the Inst, of Gas Engineers, June 9, 1903. J. of 
Gas Lighting, 1903, 82, [2092], 766-770. 

A PAPER in which the relation between the calorific value 
and candle power of illuminating gas is discussed. — A. S. 

Incandescent Gas Light ; Theory of the . C. Killing. 

J. f. Gasbeleucht., 1903, 46, [23], 445 — 450. 

The author describes his latest experiments in support of 
his “ contact ” theory of the action of ceria in the incan- 
descent gas light (this Journal, 1896, 794), the subject 
being studied calorimetrically. As variations in the diameter, 
shape, and disposition of the mantles were found to affect 
the results seriously, each pair of tests was made vrith the 
same mantle. The mantle was first made of purified 
thoria, and, after tho calorimetric examination, was con- 
verted into thoria-ceria by immerdng it in an alcoholio 
solution of cerium nitrate, after which it was again tested 
calorimetrically. The average result from a number of 
tests was as follows : — Calorific value of gas alone, 4,983 
calories; with mantle of pure thoria, 4,183 calories; with 
mantle of thoria-ceria, 4,015 calories. The addition of 
ceria, therefore, increaaed the radiation from the mantle by 
13 * 9 per cent Similarly, it was found that when mantles 
of pure thoria were dipped, after examination, into a very 
wekk solution of iridium or rhodium, the lots by radiation' 
Iras increased by 18 per cent. On the oUier band, when 
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mantles of pure thoria were treated with thoria, yttria, or 
erbia, the loss by radiation was not appreciably a^ected. 

In another aeries of tests, a delicate thermometer, biiviu«r 
its bulb covered with soot, was fixe<l20 cm. from the testinir 
burner, and the rise in temperature indicated by the thermo- 
meter when the various mantles were used was noted. The 
rise produced by a mantle pure thoria was iocrease<l by 
14‘05 per cent, on addition of ceria, by 14*51 per cent, on 
addition of the platinum metals, and was not appreciably 
affected by coating with thoria, yttria, or erbia. These 
numbers a^ree well with those obtained by the first 
method. 

The »?eria in the Auer mixture therefore exercises a 
.specific function, consistinjj' in increasing the radiation from 
the mantle. Since the temperature of tlie mantle must be 
lower than that of a mantle of pure thoria, the author 
considers these facts to be opposed to the views of Nornsf 
and iJose (this Journal, 1901, 791), and Le Chatelier and 
lloudouard (this Journal, 1898, lHi9). 'J'lie ceria cannot 
be replaced by an^" other rare eartli, but the platiniiin 
metals have a very similar effect. With the latter, the 
luminosil}' is not so great, and tlie light has a red colour, 
but the emissive power is almost as great in re8]>ect of heat 
radiation. The author adheres to his hypothesis that the 
action of the ceria is chemical and catalytic in its nature; 
that, by its rapid altcruiilion between the two stages of 
oxidation, it induces an ititeiisc local combustion of the 
gas and air upon the surface of tlio iiiantle ; and that a 
larger proportion of the heat prodinu'd is radiated in the 
form of light. (Sc'c ahso this Journal, 1902, 1012.) — H. 11. 

Knoiusi! Patents. 

Coke Ovens ; Impts. in . C. A. Baglin, Halham. 

Kng. I’at. 7448, March 31, 1903. 

In a coke-oven of the Coppee typo, the gas-distributing 
canal is arranged inside the air-distributing canal, ('onical 
openings on the upper side of the former allow the issuing 
gas to mingle witii the air, an<l the mixture ri.ses through 
conical openings on the top of the air-distrib iting canal 
into the con»l)u»tio?i flues, whcie it is ignited.— II. H. 

Jh^uel or Fuel Frirpirlfes or Flocks ; Manufacture of . 

J. C. Berntrop and M. T.. (). v. L. Hulseboch, both of 

Amsterdam. Ivng. Pat. 13,417, .lune 13, 1902. 

CoNOpTi! VTED sulphuHc acid is added to a solution of 
resin in petroleum, and the in i.xtiire ground up with slaked 
lime. After a time the whole solidifies, and can be pres8«‘d 
into the forth* of hritjiicttes, small coal or peat being addctl, 
if desired. — T. F. B. 

Briquettes; Manufacture of . J. R. Jfock, Merseburg, 

Prus.sia. Eng. Pat. 1 (5,1 Of), .July 19, 1902. 

Briquettes are made weatherproof by wholly or partially 
carbonising the binding imiterial to render it insoluble in 
w'ater. If necessary, the heating is carried out in vacuoy 
or in an atmosphere of some inert gas. — T. F. B. 

Burner; Liquid Fuel y for Boiler and other Furnaces. 

T. Lane, Lomlon. Eng. I'at, 20,081, Dec. 3, 1902. 

The combustible oil is sprayed, together with steam, into 
the furnace, the mixture issuing through apertures arranged 
round the circumference of a circular nozzle, and impinging 
on a bundle of rod.s radiating from witliiu the mouth of 
the nozzle and projecting into the furnace. The rods, being 
h%hly healed by the furnace, serve to thoroughly vaporise 
5 the oil and ensure perfect combustion. The nozzle is 
protected by a cylindrical tube placed around it, which may 
Ibe of bell-mouthed shape. — L. F\ G. 

IToal -Gas ; Manufacture of . T. Settle and W. A. 

Pttdticld, Exeter. Eng. Pat. P2,562, June 2, 1902. 

Into the top of a retort, having a vertical portion consti- 
tuting about one-half its length and tapering slightly 
upwards, an inclined portion at its lower end, and a curved 
jportion couneciiug the vertical aod inclined portions, coal is 
Jul^uc^^d in small quantities, at regular short intervals, from 
■a hopp^ which is joiued to the tppof the retort by a cylindrical 
extension. Witiiiu the latter a rod carrying two conical 
plwiigers works up and down, acting as a coal- measuring 


! and gns-so;»liug device, the lower plunger directing the 
I falling coal outwanls towards the walls of the retort. Thus 
, flu* fresh coal always forms a eup-shaped layer <»n the top. 

' and the gas escapes to the ascension-pipc without coming 
, inf) contact with the n‘d-hot coke. — II. 11. 

: Gas and Air in connection with (ins Frodneers ; Treats 

I ment of . W. J. Crossley and f. lligbv, Man- 

! cheater. Eng. Pat. 1 4,1 (>(», June 23, 1 91)2. 

rmc giso*^, cither dircctlN on leaving the producer, or after 
passing through au air superheater, enter a long chamber, 

: partly tilled witli water and divided into compartments by 
; transverse partitions which extend upwards from the 
hottt.in to some di^^tance above the water level, ports being 
arraugt'd in tlie partitions below the water l<‘vel. Beating 
paildles ri \oIve in the compartments and fill them with 
spray. 'I'lie solui matters collected are removed through 
w'atrr lutes at tlu* sides of the washer. TIu) wati'r passes 
through thf washer iu a direiition opjmsite to that of the 
gases. Fart of the heated water is pumped ii(> to an air- 
{^aturating fowei- and returns to the cool emi of the washer, 
whilst tin* heated, water-ladt'n air is led info tlie producer. 

II. B. 

Produccr^t io'i {inn tators \ Construction and Workinq oj 

. (.11. Schill, Manchester, and 11. (E Hills, Hyde. 

Eng. Pat. iH.stw, Aug. 28, 1902. 

In the ujipcr part (d tin* generator is n steam-rtiising and 
heat-storiug di'vice, consisting of a mass of c.ist-iron, 
])erforated for the ]»as.sage of the products of combustion 
ami having wrought iron pipes embedded in it. The pipes 
arc connected to a water supply at a suitJihle pressure, and 
with a steam jet in a chimney at the top of the generator. 
A valve, closing the chimney above the steam jet, is 
actuated by the rise and fall of a gas-holder. The outlet 
for tlie producer gas, having a non-return valve, leads from 
the lower part of the apjmratus to the gas-holder. The air- 
8Uj)ply pipes also have uon-reluni valves. When the 
generator is in action, the steam produced by thi* water 
flowing into the wrouglit-iron pipes issues from the jet in 
the chimney, and since the valve in the latter remains 
closed so long as the gas-holder is not full, the steam passes 
dow’ii through the mass of fuel, and the gas is forced into 
the gas-holdi'r. When the latter is filled the <*himDey valve 
opens automatically, and the steam jet. acting as an injector, 
draws air into the generator up through the fuel, raising 
the heat of the latter and storing heat in thii steam-raiBing 
device. — H. B. 

Furnace Gases ; J*rocess and Apparatus for Purifyiiuj 

. K. liian, Jvuxembiirg. Eng. Fat. I8fil, March 2, 

1903. 

Within a closed casing revolves a horizontal shaft carry- 
ing a number of perforated discs, the lower parts of which 
dip into the water or other imrifying li<juid which flows 
through the apparatus. Baflle plates, fastened to tlio 
casing and ( xtending ])i‘tween the perforated plates, [uevent 
the gjise.s from eseapiug along the walls of the casing. If 
it is de.sired to cool the gases, tlie baffle plates are made 
hollow, w ith n*frigeratiug (‘oils within them. — H, B. 

Mantles; \^Sclf-Li(jhtiuj] Incandescent . R. Berthold, 

New York. Eng. l*at. 1954, Jan. 27, 1903. 

.Strii'Ks of rhodium chloride solution arc ii.iinted on the 
mantle and lead to a catalytic lighting |)ellet, such as a 
pellet of platinum black. — H, B. 

Blectricat Glow Lamps with Osmium Filaments ; Manu- 
facture of — . O. Imray, Loijd‘)ii. From Oester- 
reichische Gusgluhlicht ii. Electricituts Ges., Vienna 
Eng. Fat. 12,18*2, May 28, 1902. 

It has b(‘en found tliat the formation of deposits on the 
globes of osmium lamps is prevented if a small quantity 
of an oxidising gas is present. On filling the bulb with 
air, for example, a pressure of 0*1 mm, is luitable. The 
oxidising gas, or substance that will generate such gas, U 
introduced into the closed vessel or globe, in which the 
filament is heated to incandescence either daring the 
manufacture or during its use, and the gas is either left 
permaueotly in the globe or partly remov^.— H, B. 
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Arc-Lamn Electrodes ; Manufacture of . R. Hopfelt, 

Berlia. Eng. Vat. 26,071, Nov. 26, 1902. 

See Er. Pat. 310,893, 1902 ; this Journal, 1902, 152,5. 

- -H. B. 

United States Patent. 

Fuel i Process: of Making Ariijicial . G. AJrot, 

Marseilles. U.S. Pat. 729,711, Jiice 2, 1903. 

PowDKKKi) or granular carbonaceous matter is added to a 
mixture of petroleum and sodium resinate ; the resulting 
product is heated, mixed with a solution of a metallic salt, 
cooled, and dried.— T. E. B. 

Ehencii Patents. i 

Alcohol and Petroleum Oil or Spirit ; Process for Making I 

a permanent and Homogeneous Mixture of . 1 

L. Stouvenaut. Er. Pat. 326,037, Nov. 24, 1902. ! 

The inixtiin^ of ah ohol and petroleum is stirred in a hath, i 
and acetone or amyl acetate added drop by drop till a clear j 
liquid results. — L. E. G. ! 

(Jarhuretting of Illuminating Gas ; Process and Apparatus 

for . .i. GizyboMski. Er. Pat. 326,281, Nov. 11, 

*1902. 

I 

Uee Eng. Pat. 2.5,425 of 1902 ; this Journal, 1903,-290. | 

— T. E. B. ; 

Arc-Lamp for Producing Short Rags. Siemens and j 
Halske Akt.-(ie.s. Er. l*nt. .325,802, Sept. 20, 1902. 1 

A: arc-lamp intended to produce short (violet and tdtra- 
violet) rays is made with steel electroiles with spherical 
ends. The electrodes may eorisist of bars of about 1 cm. 
in diameter with renewable spherieal ends. — W. G. M. 

Mantles; Macufarture of Incandescence . T.'GuTell. 

Er’. Pat. 326,300, Nov. 12, 1902. j 

See P]ng. Pat. 11,042 or 1902 ; this Journal, 1903, 619. : 

-II. H. i 

Filaments for Incandescent Electric Lamps ; Manufacture I 

«/ — — , and Apparatus therefor. VV. L. Voelk<T, j 
Er. Pat. 326,391, Nov. 17, 1902. I 

See P'ng. Pat. 16,653 of 1901 ; this Journal, 1903, 18. 

—II. B. 

III-DESTRUCTIVE DISTILLATION. 

TAR PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. j 

Petroleum ; Distinction of Crude jjf'otn its Distillates | 

and Residues. C. Kngler. Zeits. an:^ew. (Jiem., 1903, j 
16, (Eifth Inteniat. Congress of Applied 

Ohem., Berlin.) 

CuUDE petroleum and petroleum residues are distinguished 
from the distillates by the presence of asphalt and pitch. 
Considerable admixture of distillates is detected by means 
of a fractional distillation, aided, in the ease of crude 
petroleum, by a knowledge of the source. Kesidues from 
the distillatioi of illumimiting oil are <lislinguished from 
crude petroleum by the almost invariable presence in the 
latter of portions boiling below 275'" — 2u(r C. Normal 
residues from lubricating oils are almost always heavier 
than water. The temperature at which they commence to 
dow should also be determined.— p:. E. 

Petroleum ; Argentine . L. Ilarperatli. Zeits. angew. 

Chem., 19U3, 16, [2*0* Inteniat. Congress 

of Applied Chem., Berlin.) 

Samples examined by the author in former years were of 
isphaltic character and technically useless. A tew years ago, 
however, a cloudburst caused a large landslip which disclosed 
a new source of petroleum. Under a layer of hydraulic 
limestone a of sandstone was discovered, at 11—20 m. 
depth, impregnated with oil. Below this, and separated by 
7 m. of shingle, was another sandstone layer containing oil 
of lower deusitVi — E. F. 


Naphtha [Petroleum‘\ ; FractiimatxoH of -—fin the Cold 
bg Means of Alccholie Mixtures, C. CharitsoKkow . 
Zeits. angew. Chem., 1903, 16, [23], 545. (Fifth 
Internal. Congress of Applied Chom., Berlin.) 

Naphtha, or its residues, is treated with a solvent, such as 
amyl alcohol, ami fractionally precipitated with spirits of 
wine. The heaviest and least volatile fractions are pre- 
cipitated first. The author considers the method suitable 
both for analysis and for technical application. — P'. E. 

Petroleum ; Examination of Commercial . L. Bergner. 

Zeits. angew. Chem.. 190.3, 16, [23], .545. (P'ifth 
luternat. Congress of Applied Chem., Berlin.) 

The so-called soda- or C^haritschkow-test is no guide as to 
the purity of a commercial petroleum, as naphthenic acids 
are formed by slight oxidation. The author considers 
determination of ash and tests for efticiout purification wth 
alkali to be the only proper criteria. — E. P\ 

Ammonium Sulphate Process; A New . 

J. Ballantyne. Vli., page 794. 

Shale Oil ; The Bases contained in Scottish . Part II. 

P\ C. Garrett and J. A. Smythe. l*roc. Chem. Soc., 1933, 
19, [2681, 164. 

The only bases obtained in a state of purity from the 
fractions of Scottish shale oil boiling between 164'^ and 
IHO^ (b are 2'.o'dimethylpyridine and 2 : 4 : 6-triraethyl- 
pyridine. The low'cr homologue, vyhich has not, up to the 
present, been described, is a liquid lighter than, and in- 
soluble in, water, having a pleasant aromatic smell, aud 
boiling at 163 — 164 under 768 mm. pressure. Its mer- 
curichloride melts at 120’ and its aurichloride at 96^ ; 
its platinichloride melts and decompo.ses at 216" C. The 
trimethylpyridine boils at KT' under 768 ram. pressure, and 
gives an aurichloride containing one molecule of water of 
crystallisation and melting at 53 ; when anhydrous, the 
salt melts at 112 . 


English Patents. 

Coal-Tar ; Method of and Means for Dehgdrating and 

Distilling , applicable al.w for other and like 

J^urposes. J. Archdale, Manchester. Ping. Pal. 16,511, 
July 25, 1902. 

The still is iu the form of a long rectangular, covered 
trough, with a furnace at one end, and at the same end an 
outlet pipe for the dehydrated tar. At the other end is an 
inlet pipe lor the tar and an outlet hole for the vapours. 
Ihe bottom of the .still slopes slightly towards the furnace 
end, aud is provided with baffle plates, so that the tar flows 
gradually downwards, sudden heating being avoided. The 
whole is supported on a brick framew'ork, forming a flue 
under the still. — T. F. B. 


Carbolic Acid and Iloniologues of the same; Process for 

Manufacturing Dcodorous and Soluble . If. Rose- 

mann. PJng. l*at. 28,277, Dec. 22, 1902. XVIII. C., 
page 816. 


Ammonia; Extraction of — — from Distillation Gases. 
R. Brunck. Eng. Pat. 8287, April 9, 1905. VIE. 
page 795. 


£ eiToieum ana ottier . 


r rruimvni c»/ 


r jigarocaroons ; ^ 
and of their Distillates and Derivatives. W. 1^. WisA 
I.«ondon. PTom L. von May, Austria. Eum. Pat. 9r»®l 
Jan. 14, 1903. J 

The substances under treatmeut arc heated or cooled 
means of heat-transferring devices, which arc rotated or 
otherwise moved whilst iu contact with the oil, &c., under 
treatment, and which are traversed by a heating medium 
(e.y., steam) or a cooling medium. — C. S. 


United St.vtes Patent. ^ 

Creosote Oil ; Treating . C. W. Bilfinger, Assignd 

U.S. Pat. 729,838, June 2, 19o1 

XIII. B., page 808. 
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FrXXGH PATBXm. 

Solid Substances ; Process of Heating [Destructive Dis- 
tillation'] , to Extract DistUlation Products and 

Valuable Residues^ L. Zeobmei^ter. ]''r. ihit. 326,321)^ 
Nov. 14. t902. 

A PROCK88 is claimed for distilliog *' oil, peat, Ac.** The 
temperature is maintaiued at about 160'^ C., until acid fumes 
cease to come off ; the distillation is then continued at 
about 300^ C. The residue forms a valuble fuel, giving 
little smoke, and yielding, on further distillntion. a pure 
illuminating inis- 

In wood distillation, heating is oontiuiied so long us the 
distillate is free from tarry matter. In this way, wood 
vinegar is obtained free from tar. — T. F. Jl. 

Naphthalene and Anthracene from Tar Distillation; 
Process and Apparatus for Crystallisation and Imme^ 
diate Separation from the Mother Liquor of Products 
to be Crystallised, particularly applicable to — . 

K. Fourcy and G. Huiro. Fr. Put. 32G,163, Nov. 8, 

1 002. 

See Eng. Put. 24,88 I of 1902 ; this Journal. 1903. 291. 

— T. F. H. 

^^Vaselmes Industrielle.s ’’ and Lubricating Mineral Oils ; 
Manufacture of J. Girard, J. Tabourin, and 

L. Porteviii. Fr. Put. 320,348, Nov. 16, 1902. 

Natural hydrocarbons, surh as petroleum or naphtha, are 
treate<l with chlorine, or with a mixture of chlorine and a 
hypochlorite, and the product decanted and washed. 

— C. A. M. 

IV.-COLOURING MATTERS AND 
DYESTUFFS. 

Mordant Dyestuffs. C. Licbermann. (Fifth luternat. 

( /ongress of Applied Chem., Ilerlin.) Zeits. angow. 
Chem., 1003, 16 , [24J, 577. 

The author maintains the vipw expressed by Jiimsolf and 
V. Kostanocki (this Journal, 1H87, 724), that only those 
hydroxyanihraipiiaones containing at least two hydroxyl 
groups (or a hydro.xyl and a carboxyl group) in the ortho- 
(alizarin-) position, dye with the usual inorganic mordants. 

— J. McC. 

Azo Dyestuffs of the Santonin Group. O. Schmidt and 
E. We<lekind. Zeits. f. Farbcn- u. Tcxtil-( hem., 1003, 
[12], 229—233. 

Santomi^, the active principle of Santonica, is a 

/3-naphthol deriva ti ve, and the lactone of santoniuic acid . On 
reduction it forms d-santonous acid. It is easily translbrmod 
into its isomeride, desmotroposantouin, or into santonic 
acid, an isomer of santoniniu acid. Neither santonin nor 
santouinic acid react with diazo compounds. Santonic acid 
reacts with 2 mols. of a diazo componud in alkaline solution 
to form fatty aromatic azo compounds which are yellowish- 
red in alkaline solution. On partial reduction with 
stannous chloride, these yield amino-azo compounds which 
dye wool, silk, tannined cotton, and jute in pink to violet-red 
shades, fairly fast to light. Desmotroposantonio, its reduc- 
tion product desmotroposantoDous acid, and d-santonoos 
acid react quantitatively with 1 mol, of a diazo compound 
in weakly alkaline solution, forming true aromatic azo 
compounds which are yellow to dark red crystalline dye- 
stuffs. Unless the diazotised component oontains acid 
groups the dyestuffs are not very soluble. Those formed 
from desmotroposantonio and diazosulpbooic acids are 
soluble in sodium carbonate solution with a yellow colour, 
turning intensely violet or red with caustic alkalis. — E. F. 

Indigo i The Best Method of Determining — . 
Mdhlau. XXII r., page 825. 

Azo DyeSf Nitro Compounds , ^*c. ; Volumetric Process for 

the Determination of . E, Knecht. XXIII., 

page 825. 

p-Nitrotoluidine ; Electrolytic Reduction of — in Hy- 
drochloric Acid Solution in the presence of Formic 
Aldehyde. E. Goeoke. XI. A., page 803. 


English Patents. * 

Disazo Dyestuffs from Monoacctylpriradiamdokydro- 
quinontdialky tether or AmidohydroquinonoditjUkylether ; 
Manufacture of Subslantire Secondary -Fiirb' 

werko vorra. Meister, Lucius und Hrilninir, Hoeobst n/M., 
Germany. Eng. Pat. 14,576, Juno 30, 1902. 

A rnouDcr d^'cing unmordantinl cotton reddiah-blue is 
obtained by diazotlsiug monoacetyl-js-dlHiniiioquInol (hydro- 
(tuinoue] dialkylether, combining with one equivalent of 
a-naphthylamine-G- (or 7-) sulpbonic acid, diaaotieiug the 
resultin/r atnino-uzo compound, ooinbining the pretduet with 
one equivalent of ^-naphthol-S-sulphonic acid, and eliminat- 
ing the acetyl group. When diazotised on the fibi'e and 
developed with /8'naphthoi,a pure greenish-blue is obtained, 
fast to washiug. liy replacing the 2-naphthoI-6-8ulphonic 
acid in the above process by 2-umiDu-8-imphtho!-G-0ulphonic 
acid, a blue-black dyestuff is obtained, which, when 
diazotised on the fibre and developed with the usual 
developers, such as 3-naphthoi, n m-diamine, or resorcinol. 
yield.s a blue-black, black, or greenish -black, fast to wash- 
ing. The monoacetyl-p-diamiuoquinoldialkylether, which 
has not hitherto been used for preparing dyestuffs, may be 
manufactured from amino(|uinoldi!iu*thylether in the usual 
manner. The above dyestuffs are also prepared by diaso- 
tising moiioacetyl -1.1- uaphtliylenediiiuiinc G- (or 7*) 
sulphoiiic acid, combiuing with 2-uaphthol-0-8ulph<)nio acid, 
eliminating the acetyl group, diazotising, and combining 
with auiinoquiuoldialkyiotber. — E. F. 

Phenylglycine-ortho-carboxylic Acid; Manufacture of — — . 
[Induyo Dyestuff's^. O. Imray, London. From the 
Farbwerke vorm. Meister, Lucius und Brtlning, Hoechst 
a/Muin, Germany. Eng. Pat. 15,660, July 14, 1902. 

See addition dated July 12, 1902, to Fr. Pat. 305,802 of 
1900; this Journal, 1003, 41 L — T. F. B. 

Azo Colouring Matter, Colouring Matter Lakes, and Inter- 
mediate Prt>dncts relating thereto; Manufacture of , 

J. y. Johnson, London. From the Hadisebe Anilin und 
Soda Fubrik, Ludwigshafen-on-Uhine. Eng. Pat. 15,599, 

July 12, 1902. 

See Fr. Put. 322,985 of 1902; this Joural, 1903, 414. 

— T. y. B. 

Colouring Matters containing Sulphur [Sidphtde Dye- 
stuffs] ; Manufacture of . J. y. Johnson, London. 

From the Badische Anilin und Soda Fabrik, Ludwigs- 
haferi-on-Khirie. Eng. Pat. 15,600, July 12, 1902, 

See Fr. Pat. .322,78 I of 1902 ; this Journal, 1903, 361. 

— T. F. B. 

Green Dyes Containing Suljihur [Sniphide Dyestuffs] ; 

Manufacture of . O. W. Johnson, London. From 

Kallc an<l (Jo., Biebricli-on-Bhine. Eng. Pat. 16,931. 
July 30, 1902. 

Ske Fr. Pat. 323,489 of 1902 ; this Journal, 1903, 491. 

— T. F. B. 

United States Patents. 

Anthracene Dye. M. Kugel, Wiesdorf, Assignor to Farben- 
fdbriken of Klberfeld Co., New York. U.8. Pat. 729,073, 
May 26, 1903. 

See Fr. Pat. 326,122, following the.se. — E. B. 

Azo Dye, and Process of making same. M. Kuhii, Assignor 
to Farberdabriken of Elberfeld ( o., New York. U.S. 
Pat. 729,601, June 2, 1903. 

Ske Eng. Pat. 18, .569, Aug. 23, 1902 ; tliis Journal, 1903, 
.359.— E. F. 

Sulphur Dye [Snlphide. Dyestuffs] ; Olive-Green ,and 

Process of making same. A. L. X^aska, Assignor to 
K. Oehler, Anilin- und Anilin-Farbcn Fabrik, Offenbach 
a/M., Germany. TT.S. Pat. 729,874, June 2, 1903. 

Dyestuefs are obtained by melting diformyl-m-phenylejic- 
diansine with sulphur anil sodium sulphide. A salt of a 
heavy metal, siieb as zinc chloride, may' added to the 

G i 
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melt. The substance produced in presence of zinc chloride 
if a black mass Holiible in water to a greenish-yellow solution, 
is precipitated by acids, and redissolved by dilute ammonia, 
and dissolves in strong sulphuric acid to a dirty green 
solution. — F. 

Indigo Colouring Matter containing Ifalogen^ and Process 
of making same. V. E. O.sbert, Assignor to lladische 
Anilin- und Soda-Fabrik, Ludwigsbafen a/Rh., Germany. 
U.S. Fat. 7:U),U8, June 2, 1U03. 
Cyanomethylanthraniuc acid is brominated and the 
monobrom compound converted by caustic alkali into 
bromo-phenylglycocoll-o-carboxylic acid. This is converted 
by the action of ac(‘tic anhydride into acetylbromo-indoxyl, 
which forms a dibromo-indigo by the action of caustic 
alkali and air. The product imparts no blue colour to 
glacial Jicetic acid, cold carbon bisulphide, cold chloroform, 
or hot ethyl alcohol. — E. F. 


Acridine Dge ; Yellow , and Process of making same. 

K. Jedlicka, Hasle. Assignor to Society of Chemical 
Industry, Biisle, Switzerland. U.S. Pat. 730,771, June 9, 
1903. 

Guanok dyestuffs are lU'cparcd hy the action of acetalde- 
hyde on the leueo compounds corresponding to the ainino- 
acridines, in aqueous solution and in prostmce of a mineral 
acid. The products dissolve easily in cold water to an 
orange coloured solution, and dye leather and mordanted 
cotton orange shades. The dyestuff obtained in this way 
from the leuco compound corresponding to the Acridine 
Yellow is specially cluimed. (Compare addition to Fr. Pat. 
241,916; this Jonrnul, 1902, 1.V29.) — E. F. 


Aromatic Amines; Process of making Substitution Pro- 
ducts of . R. liC.sscr, Berlin. U.S. i’at. 729,876, 

June 2, 1903. 


Sek Fr. Pat. 327), 534 of 1902 ; 


this Journal, 1903, 694. 

— T. F. B. 


French Patk.nts. 

p-Aminotnlgl-p-Ilgdroxyphcnylaminey and Sulphur Dye- 
stuffs therefrom [Sulphide Dyestuffs] ; Preparation of 

Manuf. Lyonn. do Mat. Col. Addition, <lttted 

Oct. 20, 1902, to Er. I’at. 317,219, Dec. 24, 1901. 

The hitherto unknown base, p-hydroxy-w-chlorophenyl- 
ij-aminotolylamine, is obtained by reducing the pro<luct 
formed by the siutultaneous oxidation of equimolecular 
quantities of chloro-p-aminopbenol (Ivoblrepp, Ann., 234, 
5) und o-toluidine. It forms colourless crystals, which are 
sparingly soluble in water, and gives soluble salts with both 
acids and alkalis. When fused with alkali polysulphides 
it yields a dyestuff similar to that jiroduccd from p-aimno- 
tolyl p-hydroxyphenylamine (this Journal, 1902, 967), Imt 
greener in shade. The dyeings obtained from the new 
dyestuff are, it is stated, very fast — E. B. 


Sulphur Dyestuff [Sulphide Dyestuffs] ; Blue . Act. 

Gesell. fur Auilin-Eahrik. Fr. Pat. 32.5,639, Oct. 27, 1902. 

By beating ;i-dihydroxydiphenylaraiue wdth sulphur at 
180“ 0., Hebneider (Ber., 32, 690) obtained a compound 
which dissolves in alkali solutions with a blue colour and 
dyes un mordanted cotton blue. The dyestuff so produced is 
of no technical value, its affinity for the libre being too slight. 
Bv heating together the substances luimed at a temperature 
(e.m, 230" C.) exok‘ding 180° C., until hydrogen sulphide 
ceaies to be evolved, a product is obtained which dissolves in 
caustic alkali and sodium sulphide solutions with a deep 
creen'sh-blue colour and which dyes cotton bright indigo- 
blue shades, which are rendered redder and deeper by 
after-treatment with hydrogen peroxide.—E. B. 


Jndophenols ; Process for Preparing Certain — 
G^ell. fiir Anilin- Fabrik. Fr. Pat. 326,088, 


-. Act. 
Nov. 4, 


1903. 


Equimolkcoj^ar quantities, on the one hand, of the p-amino 
derivativcj^if phenol, o-cresol, m-cresol, or.o-chlorophenoJ, 
and, on the other hand, phenol, o-cresol, or m^resol, on the 
other hand, are ilmultaneously oxidised by alkaline agents 
at a ternpi^rmw below 0“ C., instead of at or above this 


temperature as hitherto. Greatly increased yields of the 
dyestuff products are thus obtaiued.--E. B. 

Colouring Matters [Sulphide Dyestuffs] containing Sul- 
phur, derived from m-Toluylenediamine ; Manufacture 

of . Soe. J. R. Geigy et Cie. Third Addition, dated 

Oct. 31, 1902, to Er. Pat. 306,65.5, Dec. 27, 1900 (this 
Journal, 1903, 490). 

Mono- or diformyl-w-toluylenediamine is melted with 
sulphur M'ithout addition of sodium sulphide. The pro- 
ducts are soluble in hot sodium sulphide solution with 
an intense yellow colour, and dye unmordauted cotton a fast 
golden- veliow shade. 

Yellow dyestuffs are also obtained by melting mono- or 
diformyl-m-toluylcnediamine with sulphur and benzidine or 
its derivatives. (See also U.S. Pat. 722,630 ; this Journal, 
19(»3, 490.) 

When the benzidine is replaced by diformylbcnzidine, 
dvestuffs are obtained giving un unmordanted cotton 
yellow-orange shades. — E. F. 

Di/esiuffs [Sulphide Dyesluffs] from Hypourates of Meta- 

diumxues ; Manufacture of . Chem. Fabr. vormals 

Weikr-ter Meer. Fr. Pat. 326,113, Nov. 5, 1902. 

'I'liK byponiMtes which are formed by the action of carbon 
bisulphide on alcoholic solutions of w-diaminer. and m- 
diaminc siilphonie acids, yield dyestuffs when fused with 
sulphur and alkali sulphides; thus, the hypourates of /«- 
plienylenediamine give, when so treated, olive-green dye- 
studs, whilst the hypourates of m-toliiylenediamine furnish* 
yellow to red-brown dyestuffs. The proportion of sulphur 
employed in the melt has an inlluence upon the shade of 
the dyesOiff produced. — E. H. 

I Anthracene Dtjestuffs containing Nitrogen [Oxazines], 
F. Bayer and Co. Fr. Pat. 326,122, Nov. 5, 1902. 

1 .2-ALPnYLA.MiNOHYi)KOxv ANTiiRAQUiNONKs and their 
derivatives are converti^d, by oxidation, into colouring 
matters, probably of the oxazine class, the siilphonie acid 
derivatives of which constitute, it is asserted, a series of 
dyestutfs of great technical importance. These dye un- 
mordanted wool fast violet, blue, and blue-green, and 
chrome-mordanted wool fast violet and green colours. The 
intermediate alphylamino compounds may be obtained from 
the corres])onding 1 .2-nitrohjdroxyanthraquinone8 by re- 
placing the nitro groups bv ali)hylamino groups by conden- 
sation. The colouring matters may, moreover, lie directly 
prepared by heating the nitro compounds with alphyl- 
amiues, with or without the addition of other oxidising 
compounds, the nitro compounds acting as the latter in the 
absence of other oxidising agents. — E. B. 

Dyestuffs [Authi'acene Dyestuffs] derived from Anthra- 

([uinouc ; Production if . Socicle Anonyme des- 

Trod. F. Bayer and Co. Fr. Pat. 326,204, Nov. 8, 1902. 

Ni:\v a-/3-disalphonic and tetrasulphouic acids are obtained 
by vigorous sulphonation of a-hydroxyanthraquinonos, such 
as ei vthrobydroxyanthraquinone, anibrarufin, and chrys- 
azin, by means of fuming sulphuric acid at 120' — 130' C, 
A snlphonic acid group first enters in the /8-positiou, and 
on further heating the hydroxyl group is replaced. The 
products dye unmordanted wool yellow, chrome-mordanted 
wool being dyed brownish-yellow shades. 

When these new sulplionic acids are condensed with 
aromatic amines, the snlphonic acid groups in the o-positioa 
are replaced by ulpliyl-amino groups, thus forming p- 
bydroxyalphyhiminoanthraquinones, which are valuable 
blue green dyestuffs. They dye unmordanted wool in 
green-blue shades. — E. F. 

Indigo Derivatives of Benzene and Naphthalene and 
Intermediate Products ; Preparation of — • — . C. and 
H. Dreyfus. Fr. Pat. 326,168, Nov. 8, 1902. 

Hydrocyanocarbodipiiknylimidks are prepared by treat- 
iug the thioureas derived from aniline and «- and /B- 
iiaphthylaraine with a mixture of a lead salt, sodium or 
calcium hydroxide or carbonate, and an alkali cyanide in 
aqueous or alcoholic suspension. 

a and /S-hydrocyanocarbodinaphtbylimidei obtained by 
the above-mentioned reaction are converted by means of 
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warm concentrated sulphuric acid iuto a- and 3-o*iiaphihyl- ^ 
isatin-naphthaiide^. 

These compounds, and also the corresponding benzene 
derivative, are converted into indigos by acting on them in 
a<)ucous suspension or alcoholic solution with an auiinoniuin 
eulphide solution in which excess of sulphur is dissolved. 
This solution may be replaced by sulphur and an alkali 
hydrosulphite solutiou. 

The indigo derivative manufactured In this way from 
o-naphthvlamine gives a violet solution with sulphuric aciil, i 
and a blue to greenish-blue solution with aniline. The 
corresponding 3-naphthyIamine compound gives with sul- 
phuric acid a green solution chaiigiiig to blue, and wit i 
aniline a green solution. — K. F. 

Aldehydes; Preparatiou of Sulphotiofed Aromatic . 

Fab. Fi'o<l. Chin). Sandoz. I' irst addition, dated Nov. 13, 

1902, toFr. Fat. 320,621 of April 23, 1802. (See this 

Journal, 1903, II.) 

SuLPHONK' acids of the benzene series, containing one or 
more methyl group*, are converted into the corresponding 
aldehydes by oxidation by means of munganese scsqiii- 
oxide, Mn„0;,, and a suitable acid, or by salts of this oxide. 
J^yesiuffs are prepared by the condensation of the aldehydes 
prepared in tliis manner with tertiary aromatic amines ami 
the subsequent oxidation of the condensation products. 

— J. F. B. 

V.-PREPAEIKG. BLEACHING, DYEING. 
PRINTING, AND FINISHING TEXTILES. 
YARNS, AND FIBRES. 

JDyeing Process ; Theory of the . (i. v. Georgievics, j 

(Fifth Internat, Congress of Applied Chem., Berlin.) i 

Zeits. angew. Cbeiii., 1902, 16, [^2 1]» ^74 — 575. 

Tub author discusses the dyeing piocess as a chemical I 
operation and as a purely mechanical action. 

The fact that the dyestuflE distributes itself in a constant ! 
ratio hetM<’eu the fibre and the liquor of the dye-bath 
speaks in favour of Witt’s hypothesis of the dyed fabric 
being a solid solution. Against this theory there is the 
fact that powdered wool and mercerised cotton take up 
more dyestulT than the uiitreati'd fibre, and consequently 
the process is, at any rate partially, om; of absorption 
depending upon the nature of the surface. The fact that 
the process is not reversible is also against the theory of 
solid .solution. 

The dyestuff does not fix itself on the fibre in any 
definite molecular proportion, and the chemical properties 
of the dyestuff are not altered. These facts show that no 
true chemical compound is formed by the dyestuff and the 
fibre. — J. McC. 

Weighting of Silk ; New Method for the Quantitative 

Determination of the . H. Zell. XXUl., page 825. \ 

Knolisii Patents. 

Textile Vegetable Fibres ; Treatment oj [^Retting'] . 

E. Oochet, Brussels. Eug. Fat. 14,1 19, June 21, 1902. j 

See Fr. Pat. 322,224 of 1902 ; this Journal, 1903, 295. j 

— -T. F. B. I 


Dyeing of Fibrous Materials. 0. Owens, Manche.ster. 
Eng. Pat. 12,373, May 31, 1903. 

A .soLiJHLK dyestuff is applie<l to the fabric in the form of 
powder. It is then saturated with waiter, and the super* 
fiuous liquid expelled. — K. F. 

Two-eoloured Ejf'ert.'t on Tissues rawposed of Cotton and 
Siih by Dyeing with Sulphur Colours ; Prodvvtion 

of . B, B. Kunsford, Ppper Norwood. From 

h. Cassella and Co., FranUfort-oii-M., Cermany. Eug- 
Pat. 1 1,581. . I unc 30, 1902. 

Si.K Fr. Put. ‘522,740, July 2, 1902 ; this Jmirnal, 1903, 
363.- F. F. 

Dyeing^ lih aehing, and the like Operations ; Perforated 

Skewers foe use in . .1. Briimlwood, Bury. Kng. 

Pat. 22.28:). ( )ct. 14, 1902. 

Pi Ri OHATKi) skewers, as used for cop-dyeing, are provideil 
j Avith a com' of india-rubhi'r or metal above the flanges in 
I order to make a tight joint between the skewer and the cop. 

! (’ylindrical. perl orated metal tubes are also claimed for 
: ehecse-dyei ng. 'I'he cheese of yarn is slipped over this and 
i secured at both ends by india-rubber or metal cones, which 
! in this case also make water tight joints between the inner 
! tube and the cheese. — F. l'\ 

i 

Sizing Yarn^ and other Purposes ; extraction or Prepara- 
tion^ from Seaweed^ of Produets suitable for use in 
Dre.ssing Textile Materials . [Calcium Alginate,'] 
A. Krefting, ('hristiania. Eng. Pat. 7913, April 6, 1903. 

Fnn.sn seaweed is extracted with ahonl ten times its weight 
of a one jier cent, solution of sodium carbonate. The 
sodium “ tangatc ” (alginate) solution thus obtaine<l is 
precipitated by milk of lime, and the drieil precipitate of 
calcium “ tangatc ” mixtul with 20 per cent, of " powdered ” 
sodium carbonate. The filtrate can be treated ivith carbon 
dioxidi-' ami re-used for extracting the seaweed. (See also 
Eug. Pat. 11,538 of 1896; this .loiirnal, 1896, 720.) 

T. F. B. 

United States Patents. 

Colton ; Method of Cleaning Ginned . II. Itembert, 

Houston, Tex. 11. S. Pat. 730,158, dune 2, 1903. 

The cotton is first subjected to a current of air, and is then 
brushed whilst air is bloivn through it from a point in 
advance of it and in a direction oblique to the path of 
movement. — K. F. 

Bleaching Textile Fabrics ; Appai nlns for *. M. Haas, 

Aue, Germany. U.S. Pat. 729, .574, June 2, 1903. 

The apparatus con.^ists of a closed cylindrical vessel, to 
wliich is fixed a feed-pipe “ provided w ith slots,” and 
perforated distributing pipes connected to the feed-pipe by 
means of flanges. — T. F. B. 

French Patents. 

Dyeing Apparatus. Beruh Siegel and Sebfitze. Fr. Pa> 
326,245, Nov. 10, 1902. 

See Eng. Pat. 24,631 of 1902 ; this Journal, 1903, 211. 

~T. F. B 

Dye-Vat; Rocking P. Dnrando. Fr. Pal. 326,855, 
Nov. 15, 1902. 


Tentering and Mercerising Machines and the like; 

Impts. in . J. Speulc, Salford. Eng, Pat. 5249, 

March 6, 1903. 

This invention relates to the construction of clips for use 
in tentering and mercerising maebioes with horizontally- 
runniog chains. The improvements claimed consist in 
** having a feeler pivoted at the back or outside of the 
•clip and a movable jaw at the fi'ont or inside of the clip, 
the parts being so constructed that an arm attached to the 
feeler looks toe moving jaw of the clip in its closed 
position, and also retains it in its open position, the feeler 
also being provided with an arm by which the moving jaw 
•can be opened or released, and the parts being so propor* 
tiooed that great leverage can be obtained during the 
initial stage of opening the jaws.” — £. B. 


j A VAT, mounted on rockers, has a valve in tlie bottom, of 
! .simple coDstruction, which is described in detail. — E. F. 

! Dyeing Furs ; A Machine for . Soc. Baruonoel, 

I * Billaud et Cie. Fr. Pat. 326,364, Nov. 17, 1902. 

Tub fur is passed between a revolving cylinder above and 
revolving brushes below, which are pressed against the fur 
springs. Two of these brushes dip iuto a reservoir 
filled to a constant level with dye-li(pior. — E. F. 

Dyeing Skins ; Machine for with Moving Cartiug^ 

I and Flowing Dye-liquor. P. Aubrey. Fr. Pat. 326^456, 

; Nov. 19, 1902. 

j The liquor enters the bath near revolving screws, or pum- 
I ing arrangements, which drive it across the skeins. Tne 
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roils supportiog tbe skeins rest in notches on a framework 
beneath the sur&ce of the liquor, and are lifted up. shaken, 
and replaced, one bj one, by moving arms desOeadinct from 
a carriage irhioh rnns along an upper framework from one 
end of the vat to the other. — K. F. 

Dyeing Machine, Soc. T. Kobatol, J. Huffaud et Cie. 

Fr. Pat. 826,597, Nov. 22, 1902. 

The skein is placed on two rods, one of which is of angular 
cross-section. The two rods are mounted across a frame 
which oscillates up and down about one end, in a direction 
at right angles to the rods supporting the skein. Ry this 
means the skein is alternately dipped into the dye-bath and 
taken out again. At the same time the prismatic rod 
supporting one end of the skein is slowly revolved so that 
the skein itself travels round the supporting rods. — K. F. 

Dry Cleaning ; New Process for — — . L. K. Barbe. First 
Addition, dated Nov. 5, 1902, to Fr. Pat. 321,542, June 4, 
1902. 

In the original patent a process was described for dry clean- 
ing by the consecutive use, in a closed • apparatus, of 
vacuum, radiant heat, and hot air, with the <)hject of 
recovering tbe hen/ene or other cleansing agent without 
danger of exjdosion or hre. 

In the present addition the use ot an inert gas, such as 
carbon dioxide or uitnigen, instead of air in the appanrtus, 
is claimed, in order to further obviate any possibility of 
explosion by means of sparks caused by electricity or 
friction. To this end, the chamber in which the goods 
are placed is isolated from the rest of the apparatus, whilst 
these are being introduced or removed, 'fhis chamber is 
then exhausted, carbon dioxide introduced from outside, and 
the process continued as usual.— E. F. 

« 

7n.-ACIDS, ALKALIS, AND SALTS. 

Sulphuric Anhydride and Sulphuric Acid by Means of 

Contact Substances ; Preparation of . V. Hhlbling, 

Vienna, and II. Ditz, Hrhnn. Ger. Pat, 142,144, April 9, 
1902. Zeits. angew. ( hem., 1903, 10, [21], 583. 

In the preparation of sulphuric anhydride and sulphuric 
acid from sulphur dioxide and oxygen (air), sulphates of 
the rare earths (cerium, lanthanum, didymium, yttrium, 
thorium, dec.) are used as contact sub-stances. The contact 
substance, obtained in the form of mixed oxalates, as a 
by-product in the manufacture of thorium salts and sub- 
sequently converted into sulphates, is used at a temperature 
between 300*^ and 600* (\ — J. MoC. 

Ammonium Sulphate Process ; A New . J . Ballantyne. 

J. of Gas Lighting, 1903, 82 , [2092], 755. 

Tiib author has devi.sed a new “ continuous vacuum 
process ” for the manufacture of ammonium sulphate from 
gas liquor. The plaut, which in general arrangement 
resembles an ordinary continuous plant for working under 
pressure, is maintained under a high vacuum during the 
process. It is claimed that all overhead tanks can he 
dispensed with, as tbe liquor and acid can be drawn into 
the still and saturator from very little above the floor level. 
The ammoniaoal liquor is first heated by waste gases in a 
superheater or economiser, and is then drawn into the still at 
the top. In the upper portion of the still it passes back- 
wards and forwards over steel-plato trays, with baffles on 
one-half of each tray, the other half containing ” J-inch 
perforations ” through which the steam and gases rise. The 
liquor passes from each tray to the next lower one by an 
overflow-pipe, which is so arranged that the liquor on tbe 
tray is about ^ in. deep. The steam and nses, as they 
ascend through the perforations, prevent the liquor passing 
down, and at the same time bubble through it in smAl 
streams, whereby the free ammonia is driven off. In the 
middle portion of the still is the liming chamber, through 
which the liqiiid next passes; it contains a perforated 
steam coil. *in the lower portion of the still is another 
series of trays with serrated edges, over which the liquor 
passes* A second perforated steam coil is placed in the 
bottom of tbe still. From the still, the gases pass, on the 


way to the saturator, through a large baffle yeseel -xir* trap, 
which is furnished with a small steam-jrt, for the putpeee 
of blowing any liquor- which may get into riie^trap, bkek 
into the top of the still. The gases pass into the oylhtdriekl 
copper saturator through a central leaden pipe, from wirich 
i radiate three or four distributors, placed just ab0«v4» the 
I conical bottom of the saturator. The dischaiger (see Eng. 

I Pat. 27,070 of 1902 ; this Jounial, 1908, 785^ opens into 
the bottom of the saturator by an internal valve, operated 
by a hand-wheel and pinious from without. The author 
finds that the best time for salting-out’* is when the liquid 
in the saturator is at .56° — 57'’’ T. 

The vacuum on the pump and saturator is 22— 24in!<k, 
and that of the still, 13—15 ins. of mercury. Acid, com- 
mercially free from arsenic, must be used in tbe saturator ; 
this can be prepared cheaply by passing the waste ga?te« 
from the plant through ordinary tower acid” until all’ the 
arsenic is precipitated as sulphide. 

The total consumption of fuel is stated to be 4 owt. of 
coke per ton of ammonium sulphate ; aud with an output 
of 2 — 2i tons of sulphate per 24 hours, the extra fuel used 
in the boiler when the plant is in operation is 8 — 10 cwts. 
per 24 hours. —A. S. 

Borax; Molecular Condition of , m Solution. H. S. 

Shelton. Zeits. physik. Chem., 43 » 494—498 ; Chem, 
Centr., 1903, 1 , [23], 1248. 

Ror\x in solution is partially hydrolysed into sodium 
hydroxide and boric acid, the extent of the hydrolysis 
being in N/10 solutron about 0 *5 per cent., and in N/200 
solution, 4 per cent, at 23° (A, and 0 per cent, at 50° C. 
The non-hydrolysed salt is probably split up into NaB02 
and possibly also into NaHjBOa and boric acid. 

The author confirms the statement of Kahlenberg and 
Schreiner (Zeits. physik. Chfwi., 20 , 547) that the- non- 
hydrolysed salt contains one atom of boron to one atom of 
sodinin. The view that the salt present in solution is 
NaBOoUud not NaHjBOg is strengthened by the fact that 
silver nitrate precipitates from the solution of borax, the 
salt AgBO^. The filtrate from the silver metaborate con- 
tains the same proportion of free boric acid i\s the oirginal 
solution of borax. — A. S. 

Calcium Cyanamide : A New Starting-point in 
Cyanide Manufacture. (Fifth Internal. Gongress ' of 
Applied Chem., Berlin.) G, Erlwein. Zeits. auRew. 
Chem., 1903, 16 , [23], 533— 536. See also undtjr XV., 
page 809. 

In the manufacture of cyanides from atmospheric nitrogen, 
the nitrogen is passed over barium carbide heated to 
redness in iron retorts, and the resulting mass fused with 
sodium carbonate. On treating the melt with water, 
barium carbonate remains nndissolved, and is reconverted 
into carbide to go through the process again, while the 
crude sodium cyanide is converted into ferrocyanide and 
purified. In the retorts, only some 80 per cent, of the 
barium carbide is converted into barium cyanide, the 
remainder forming barium cyanamide, CN.NBa, while 
carbon separates ; the cyanamide is converted into cyanide 
during the fusion with sodium carbonate, taking up again 
the separated carbon. The process gave good results on 
the manufacturing scale, the (80 per cent.) carbide taking 
np at least 90 per cent, of the theoretical quantity of 
nitrogen, giving a product containing 11 per cent, of 
nitrogen, a melt with sodium carbonate containing 
cyanogen equivalent to 22 per cent, of potassium cyanide, 
and a final product of pure cyanide corresponding to 70 — 
80 per cent, of the nitrogen absorbed. Later, the more 
easily prepared calcium carbide was successfully substituted 
for barium carbide; and this alteratioi^ permitted of other 
changes in the later treatment of the material, efieoltog 
considerable economies. The whole of the oaibide is con- 
verted into calcium cyanamide and oarbOn,‘and the mass 
(20 — 23 per cent, of nitrogen) is fused with common salt 
instead of sodium carbonate, 90 — 95r per cent, of Its nitrogen 
appearing finally as cyanide. Two farther improveaseiitu in 
the process have been worked ont sinco the middle of 1901 
In the first place, it was discovered that the separate prepm- 
tioD of caldum carbide was nnneoessary, and that oaleiiiin 
cyanamide could be formed by the action of nitrogen 4n the 
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electric resisUnce furnsce oa a luixtore of lime and carbon ; 
and aecondly, it found posMble. a simple liximtion 
procliss^ to convert the calcium cyanamide into the crystal- 
lisable, easily purified dicyandiamide — 

2(rN.NCa) + 4(H.0H> « (CN.NH,), + 2Ca(OH)j. 

This, fufed with sodium carbonate, is largely converted 
into pure sodium cyanide, ready for the market without 
further treatment, while ammonia escapes as gas, to be 
absorbed in sulphuric acid in the usoal way, and the 
remaining dicyandiamide is polymerised, and sahlimes as a 
mixture of polymerides, which is returned to the melting-pot 
in the next operation. The author suffcrests as an coua- 


suggests as an equa- 
tion — 

(CN . NHj), + XaoCOj + 2C * 2NaCN + X Hj + H + 3CO + N. 

Besides pore cyanide, other products halving a high 
manurial value are maniifHctured by the process v and the 
cheap production of cyanamide and its polymerides opens 
the way to the indnstrial synthesis of many of the derivatives 
of urea. (See also U.S. Fat. 708,333 ; this Journal, 1902, 
1232.)— J. T. 1). 

Copper Sufphate ; Manufacture of (i. Gin. (Fifth 
Iiiternat. Congress of Applied Ghem., Berlin.) Zeits. 
angew. Chem., 1903, 10 , [24], 560. 

( 'tirDK copper or copper ore is roasted in the air, and on 
treating the oxide with sulphur dioxide, copper sulphate is 
formed. The mass is extracted with water, the ferric 
sulphate reduced to the ferrous condition, and the solution 
treated under pres.sure in a copper boiler at 150'' C. Under 
these conditions the ferrous sulphate separates and the 
liquid is forced through a filter -press. Pure copper 
sulphate crystallises from the solution on cooling. — J. M<»C. 

Arsenic f Action of , on Copper. A. (i ranger. 

Gomptes rend., 1903,136, [23], 1397 -1399. 

I'he compounds formed by direct action of arsenic on 
copper vary m composition with the conditions of the 
experiment. At the temperature (440'' C.) of boiling 
sulphur, the compo\ind (easily formed by heating arsenic 
and copper in separate boats in a glass tube in a bath of 
.sulphur vapour, and carrying forward the arsenic vapour 
by a stream of carbon dioxide) has the formula Cu^Asg. 
the same as the arsenide formed in lieicsch’s process. 
Heinsch’s arsenide is amorphous, however, while this forms 
bluish .steel-grey crystals with meUillic lustre, belonging to 
the cubic system ; sp. gr. 7-56; attacked by chlorine, 
bromine, nitric acid ; tarnishes in air. At higher tempera- 
tures, the action of arsenic on copper furnishes compounds 
poorer in ‘arsenic ; and Cu^As., when heated in an inert 
gas, lo.ses arsenic, 'fhe same compound can be prepared 
by the reaiUioii of arseoious chloride on copper, or of cupric 
chloride on arsenic. A corresponding copper phosphide, 
( UgFo, can be formed synthetically, but at a higher 
temperature than the arsenide. At 44o° €. phosphides 
richer in phosphorus are forme<l ; hut the autlior has not 
been able to obtain, by lowering the temperature, arsenides 
richer in arsenic than CuiAsj. — J. 3’. D. 

Antimony and Silver Sulphides; Fusibility of Mixtures 
of—. 11. Pelabon. Gomptes rend., 1903, 136, [24], 
14.*^0— 14.52. ^ ^ 

The melting-point cur^e of mixtures of these sulphides can 
be constructed completely ; it shows two maxima, corre- 
sponding with the compositions Mb.Sa.Agjh and SbjSj. 
SAgjS, and indicating definite compounds with these 
formulae ; and three minima, corresponding to three dif- 
ferent eutectic mixtures.- — J. T. D. 

Nitrogen; Preparatiwi of Pure . G. von Knorie 

Chem.-Zeit., 1903, 27 , [46], 550. 

Some potassium chromate is added to the mixture of solu- 
tions of sodium nitrite and ammoninm sulphate.— A. S. 

Hydrogen ; Purification of , on the Industrial Scale, 

by Cold. G. Henard. Comptes rend., 1903, 136 (221 
1317—1318. 

Htdjrouen, prepared from commercial xino and acid, is 
bubbled through petroleum spirit cooled by liquid air. ^ A 


temperature of —110° C. suthccs to insure' tbt> removal in 
this way of all the arseniurettml hydrogen even fVoma rapid 
stream of the gas.— -J. T. i>. 

1 Chlorine Producer; The McDonald FJecinihttic C^U as 
I „ . 'p. IJllu*. XI. A., page 802. 

^ Pyrites ; Determination of Sulphur in . 

M. I... lAinaire. XXI H., page 822. 

Kxolj.sii Patents. 

j Sulphuric Anhydride ; Contact Apparatus for the. Pro- 
duction of -- — . G. VV. .lohiison, Goiidnu. From 

i Veroin Ghemischer Fabriken in Mannheim. Kng. Put. 

I 16,206, .luly 21. 1902. ^ 

Skk Fr. Pat. 32.3.491 of 1903 j this .rournal, 1908, 49.5. 

' — T. F. 11. 

j Nitric Arid [ from Air] ; Process for the Ptoductiam 

I of and Apparatus therefor. H. I’aitling^ Brandan/* 

! Austria. Kng. Tat. 18, 127, Aug. 21, 1902. 

i Skk Fr. Pat. .323,760 of 1902; this Journal. 1903, 495. 

! — T. F. H. 

Nitric Dtoridr and \itrtr Acid ; Process for the Manu- 

I faefure of . ( i . Pauling, ( Mbornhau, Saxony. Kng. 

Pat. 21,828, Oct. 7, 1902 

Sek Fr. Pat. 325,244 of 1902 ; this .lourual, 1903, 696. 

I — T. F. n. 

I Ammonia; F.t traction of y from Distillation (iase.H, 

II. Brunch, Dortjr.iuid, (b^ruiany. I'hig. Pat. 8287, 

I April 9, 1903. 

Gas evolved in the dry distillation of coal, wood, Ac., and 
especially coni gas, whether from coke ovens or otherwiKe, - ' 
I is led into a concentrated acid, preferably Milpbtirio Seid,* 

I contained in an open vat, and maintained at a temporaturo 
i not lower than 80' 0. The vat is partially covered by a 
I closed chamber having an entrance and an exit pii>e,t»iid 
intermediate divisions dipping into the acid in such manner 
that the gases are brought into intimate contact with the 
hitter. 'Phe .'ailid ammonium salt formed is removed when 
necessary, and replaced by fresh acid. The treutinent of^^ 
the gases with cottcentrated a(;id before entering or after 
leaving the open washer is also claimed, this aoid ht;ing 
then run into the open washer.— K. .S. 

Concentrating SolulicHS ; Improved Means applicable for> 

Use in . [Sulphate of Iron, 11. V\'. Hemiiigr 

I way, Walthurastow, Kssex, Kng. Pat. 16,29.5, July 2^. 
i 1902. 

! Foil the purpose of preventing the fopmafion^of <a solid 
; deposit upon the bottom of the ooDcentratiDg trough> during 
the heating operation, the patentee uses scrapers, to whktb 
I he imparts a vibratory movement. P^ach scraper •cons ista - 
I of a metal bar of suitable form arranged in jaws or-sookretsy'^> 
to which the vibratory movement is imparted, woorlew 
I hackings being emphiyed to prevent undue wear of the jaws 
: by the bar.— II. A. 

j j4ir; Apparatus for Liquefying and for Separating 
the Uovstiluent ( rases of the same, H. II. Bake, T/onUon. 
From I’he Atmospheric Oxygen and l^ower Co., Glen 
! Uidge, N.J. Pmg, Put. 11.609, May 21, 1902. 

: See P'r. Pal. 321,860 of 1902 ; this Journal, 1903, 298. 

— T. F. B. 

United States Patents. 

Sulphuric Anhydride; Process if Manufacturiny — . 

1 A. Glemm and W. Hasenbach, Maonbciin, Germany, 
i U.S. Pat. 729,735, June 2, 1903 . 

; The hot gases from the pyrites kiln are first led over copper 
j oxide, or a mixture of copper and chromium oxides, and 
j after passage tbrongh a tiller of porous substanoea, are 
caused to traverse platinum contact material. Sec UJ&, 
j Pnt. 690,1.33, Dec. 31, 1901 ; this Journal, 1902, 254 ; aad 
I U.S. Pat. 716,985, Dec. 30, 1302; this Journal, 1908, 145^ 

1 — E.a 
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Hydrated Calcium Peroxide ; Proceed of Making 
G. F. Jttubcrt, Taris. U 8. Fat. 72‘J,767, June 2, 1U03. 
Dry Hlukcd liiiio and sodium peroxide hydrate are mixed 
and exposed to moist air, free from carbon dioxide, until 
a small proportion of water is absorbed without heating the 
mixture. — K. 8. 

Salt- Brine Evaporator. H. Holmes, Sterling, Ivans. 
U.S. I*at. Tao.LMO, June 2, 1003. 

Tiiic evaporator consists of a covered pan, or a series of 
such pans, heated by means of a lire-arch umltr the first 
pan, &e., to produce evaporation from the surface of the 
brine at a temperature below the boiling point, means being 
provided for rapidly renewing the air above the surface of 
thet>rine, and for imparting the heat of the air and vapour 
driven out of the pan to the air entering tlie same. When 
a series of puns are employed, the steam generated in the 
first pan is caused to pass through the lust pan of the series, 
in which it serves as an auxiliary heating agent, llecipro- 
eating scrapers are arranged to convey the salt from the 
sides towards the middle line of the pan, from which it is 
taken up by an endless l)elt conveyor and discharged at the 
end of the pan. — R. .\. 

F UK. NCI I Fat K NTS. 

Sulphuric Anhydride ; Procesa of Manufacturing , by 

the Catalytic Method [(.hntact Matcrta!']. \ . Holbling 
and II. Ditz. Fr. Fat. Nov. 13, 1902. 

FC'U contact material, sulphates of the rare earths (cerium, 
lanthanum, didymiuin, yttrium, thorium, &c.) are used, 
singly or in combination, after undergoing a preliminary 
calcination at from 30O’ to (’>()() ’ C. A claim is also made 
for similar application of mixed sulphates obtained by 
treatment of the insoluble residues oecurriDg a.s waste in 
the preparation of thorium compounds. — E. 8. 

Sodium Oxide ; Production of . Soeicte anon. 

Hadische Anilin uud 8o<l:i Fabrik. First Addition, dated 
Nov. 15, 11*02, to Fr. Fat. 323,79.3, Aug. Ifi, 1902. 
(8ee this Journal, 1903, 49.*>9) 

To .'odium heated in an iron vessel, a stated proportion is 
gradually added of calcium nitrile or nitrate, to obtain a 
mixture of sodium oxide and calcium oxide. A mixture 
may, in like manner, be obtained of sodium oxule with 
strontium or barium oxide. The violence of the reaction 
may be moderated by adding a caustic alkali. To produce 
potassium oxide, singly, or mingled with sodium oxide or 
the oxide of an alkaline earth, or with both, a corresponding 
process is used, suitable proportions of the ingredients 
being taken, and air being as far as possible excluded. 

Fotassium oxide is said to be obtained as a grey, 
crystalline mass, rapidly oxidising in the air to peroxide, 
and infiamiug on contact with water. 8ee also Fr, Pat. 
321,416, May 2G, 1902 ; this Journal, 1903, 212, in which 
only the obtaining of the simple alkali metal oxides is 
claimed. — E. S. 

Chloratei and Perchlorates of the Alkali Metals or 

Alkaline Earths ; Production of . K. Threlfall and 

G. E. Wilson. Fr. Pat. 320,460, Nov. 19, 1002. 

See U.S. Pat. 716,789, 1902 ; this Journal, 1903, 99 ; and 
Eng. Fat. 2987, 1902 ; this Journal, 1903, 304. — G. H. 11. 

Chlorine ; Process and Apparatus for the Electrolytic 
Production of Oxygenated Compounds of [Hypo- 

chlorites']. 8oc. ]!]lektrizitiits A.-G. vorm, Schuckert and 
Co. Fr. Fat. 326,598, Nov. 22, 1902. 

Small quantities of resin are added to the solutions of alkali 
or alkaline earth chlorides in the presence of compounds 
of the alkaline earth metals in order to obtain strongly 
concentrated solutions of the oxygenated compounds of 
chlorine. Th#^ electrolysitg ‘apparatus is composed of 
separate cefTs traversed by the electrolyte in a serpentine 
course. Intermediary cells, in which the electrolyte is 
cooled or heated by suitable means, are placed between the 
different electrolytic cells, or between groups of such cells. 


The electrodes of the same potential, directly adjacent to 
the intermediary cells, may be formed in a single piece, or 
not.— G. II. R. 

ElectroLyser [ for Sodium Chloride] with Bevolving Plat- 
form. A. Epple. Fr. Fat. 326,787, Nov. 28, 1902. 
XI. A., page 804. 

Oxygen ; Manufacture of , by the Aid of Liguid Air. 

G. Claude. First Addition, dated Nov. 15, 1902, to 
Fr. Fat. 324,460, 8ept. 15, 1902. (8ee this Journal, 
190.3, 554.) 

In apparatus of the class described in the main patent, there 
is now applied an arrangement permitting the return of 
the liquid air forme<l in the liquefying part of the apparatus, 
in such manner as to circulate in inverse sense” and in 
contact with the gaseous air undergoing partial condenSH ' 
tion for separation of its oxygen. The liquid air thus 
enriehed is then passed to the coldest side of the evapo- 
rator, so as to circulate methodically about the liquefier, in 
a direction the inver-^e of that of the circulation of tho 
gaseous air. The uncondensed portion of the latter (chiefly 
nitrogen) is allowed exit to the atmosphere after utilisation 
of its cooling capacity. — E. 8. 

VIII.-GLASS, POTTERY. ENAMELS. 

Silvering of Glass ; Influence of Copper on the . 

1.. Vignon. Full. 8oc. Chiin., 1903, 29, [IlL 

515—517. 

The deposition of a silver mirror on glass by the reducing 
action of a tartrate on ammoniacal silver nitrate, takes place 
at much lower temperatures in presence of a trace of 
copy*or. Thus, a silver .solution which did not yield any 
deposit at 50’’ C., in the absence of eop])er, furnished 
excellent mirrors at 30° C. when 0*4 inprm. of copper (as 
sulphate) was added to 250 c.e. of it. Larger amounts of 
copper than 0*8 mgrin. tend to hinder the formation of a 
mirror and alter its colour. Water distilled with a copper 
still, always contains traces of copper, and this may 
explain the irregular results sometimes obtained in the 
silvering of glass. — M. J. 8. 

Porcelain ; Pitting of , in Glazing. L. Thiriot. 

Sprechsaal, 1903, 36, [21], 773—774. 

Tin-: pitting occasionally produced on the surface of porce- 
lain ware w hen glaze is applied to the biscuit, is found by 
the author to be due to insullieieut baking in tln^ biscuit- 
kiln. This leaves the ware unusually porous and the 
particles of clay imperfectly hardened ; so that the glaze 
entering the pores compres.ses the air therein, and the 
latter, in escaping, breaks away portions of the superficial 
substance of the ware.— C. 8. 

English Patents. 

Glass; Process and Apparatus for Making , N, 

Harrison, J. Wharton, and 8. R Wightman, all of 
Monongahela, U.S. A. Eng. Fat. 354, Jan. 6, 1903. 

Molten glass is led directly from tho tank over a water- 
cooled trough, between a pair of rolls also water-cooled, 
thence passing on to a delivery table, where it is cut into 
sheets of any desired size by means of a travelling knife. 
The sheets are then placed in a finishing oven to restore 
transparency to the glass.— W. II. 8. 

Earthenware Goods ; Kdns and Ovens for Eiring . 
T. Tindal, Stoke-on-Trent. Eng. Fat. 11,119, May 15, 
1902. 

A co.MBi STION chamber is constructed under the firing box 
of the kiln, and beneath and around this chamber and the 
firing box is a system of fiues through w hich gases generated 
in the furnace of the kiln are conducted to ensure even 
distribution of heat, proper combustion, and elimination of 
smoke. 

A similar arrangement is also employed for ovens, the 
heated gases being drawn into the oven and circulating 
around the •* saggers »» containing the earthenware articles. 

— W.H. S. 
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II-BUILDING MATERIALS. CLAYS. 
MORTARS. AND CEMENTS. 

Portland Cement ; Detection of Adulteration in 

W. Frescniu?. XXIII., page 822. 

English Patents. 

Stone; Manufacture of Artijiviat . (». F. Thomson, 

Wellingborough. Kng. Pat. tUOO, March I."), 1002. 

The materials (cement and granite ohippiugs, sand or hlast- 
fumaci? slag) are mixed witli water to the “ consistency <»f 
a liquid,” which is run into a multiple mould so divided that 
the stones are cast on edge, the liquid overllowiug from one 
division to the next, and the excess of water running olT. 
Pressure is then applied by means of a plunger, to the 
upper edges of the stones, and after the initial set has taken 
place water is poured on to tlie mould. The sides and 
bottom of the mould are made in s<‘ction8 held together by 
bolts or clamps, which are withdraw n when the stone has 
iiually set, allowing the fiione slabs or the like to be 
removed and stacked ; or the moulds may be removed 
bodily on a specially constructed trolley, consisting of a 
forked frame, with supporting chains, mounted on an axle. 
It is claimed that by the above process thorough oxidation 
is obtained, its rate being under control, and that the stone 
produced is ol a very clo^e (e.\turc, the finer panicles of 
the materials coming towards the surface, whilst the coar.ser 
pieces remain in the middle. - -W. 11. S. 

Marble^ Dolomite, and other Slu7ic ; Manufacture of 

Artiticial . Th. M. 'fhoin, London. Kug. Pat. 

12,861, June o, i 1)02. 

Waste products obtained in the working of cry.stalline 
marble (such as < arrara and white Sicilian) are cleansed, 
crushed to a fairly line coadition, and washed to remove fine 
powder. The small crystals of calcium carbonate left, are 
then thoroughly mixed with one-third their weight of 
ground calcined limestone; the whole is slaked and 
moulded under a pressure of one ton and upwards per 
square inch, into blocks, w hich are then dried and exposed 
to the action of carbon dioxidt; under gradually increasing 
pressure as described in Kng. I’at. 13,167 of lUUO. 

Py adding coloured oxiiies during the mixing and slaking, 
various coloured marbles may i;e imitated, whilst dolomite, 
&c., may be obtained by adding the requisite proportion of 
magnesia, &c. — A. (i. L. 

Dricka or-Jilochs; Process for Producing HuHding , 

and Ajiparatus for use therewith. K. Katon, W. 
Pfeiffer and C. II. Priggs, all of Loudon, Kug. Put. 2371, 
Jan. 31, 1903. 

A MixTi KE of 5 per cent, of sand with 5 per cent, of clay, 
silica, ground clinker, ashes, quartx, &c., is dried, mixed 
with 5 per cent, of unslaked lime, placed in a special 
slaking cylinder and slaked, the mixture being very 
thoroughly agitated by means of blades or other mixers, so 
as to ensure the complete slaking of the lime. The mixture 
is then screened and added to 85 per cent, of sand, and the 
whole moulded under a total pressure of not less than 1 30 
to 150 tong, after which it is placed on trays and run into a 
steaming chamber, and gradually subjected to the action of 
steam up to a pressure of 1 20 lb. per square inch, which is 
maintained uniformly for 12 to 16 hours. The hardness of 
the bricks may be improved by making the steam pass 
through a pipe containing alkali, a portion of which is 
carried over by the steam. The bricks are then allowed to 
c<wl gradually in an annealing chamber, and are sprayed 
with water of a suitable temperature during this process. 
Until they are thoroughly cold, they are very sensitive to 
vibrations and require careful handlinar, (Compare also 
Eng. Pat. 2372 of 1903 ; thif Journal, 1903, 698.)— A. G. L. 

Kilns IPortland Cement, ^c.] ; Impta. in . Dora 

Stohmann, White Cliffs, Ark., U.S.A. Eng. Pat. 6091. 
March 16, 1903. 

lMMEmATBi.Y below the top of the kiln shaft, and slightly 
iaelined toward^ it, is fixed a rotating drying aud feeding 
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drum, into the upper end of which gases from the burning 
chamber are drawn by a suction fan, partially drying the 
material before it reaches the shaft. The drum is traversed 
by longitudinal plates placed at nn acute angle with its 
inner wall, and ns the drum revolves, the material gradually 
discharges into the shaft, just below the entrance into which 
is a preliminary heating chamber, formed by supporting 
bar.'i arninged in step form. Helow this is the burning 
chamber, into which tin* material finally pusses. At the 
lower end of the drum its wall is iierforatod with small 
hoh-s, through which any pulverised material jias^es, tnus 
preventing its entrance iuto the shait of tin* kiln. 

— W.ll.S. 

KUns for Burnin f Bricks, Sanitary Tabes, and the like. 
K. Jenkiu.son, Halifax. Kug. I’at. 12,6^8, .luue 3, 1902. 

IiiK invention, w hich is espocialiy adapted for use with the 
Hofiiiati kiln, is for the purpose of utilising waste heat. 
A hot-air tube is built in the roof of the kiln and traversca 
all the chambers, in each of wliieh a junction provided with 
a ilamper is lilted to it. A short, removable metal tube fits 
the junction, and reaches nearly to the bottom of the 
e.hamher. As soon as a eh amber has hern charged with 
green goods, the dampers leatling from the burning chamber 
are closed and waste heat from the lust luirning charuher ia 
admitted by means of the hot-air tube, first to the bottom, 
and then, by removing tla^ short tube, to the top of the 
chamber, giving n preliminary drying and healing to goods, 
which are afterwards exposed to the waste g.iM*s from the 
burning eliainber. - A. (i. L. 

1Tmtki> Srvri s I’atknt.m. 

Clay; Petrifaction of . H. J. Fallon, Summit, N.J, 

U.S. Fat. 729,.')62, June 2, 1603. 

lliiiCK.s, siiflicieiitly burned to render tliein porous, are, 
after cooling, subjected in a closed chamber to the action of 
steam under pn^ssnie, so that the steam may penetrate the 
entire bodies of the bricks, which arc then reheated, with 
the steam pressure still retained, to the former temperature, 
when the pressure is rcduccal to a minimum, and the burning 
is completed. — K. !S. 

Stone, Artificial; Manufacture of . J. T. Saltiel, 

Denver, Fol. U.S. i*ats. 730,479 and 730,480. 

Tub composition is made by adding to a dry mixture of 
cruslied granite, powilered glass, sand grit, do in hard einder- 
ediukers, pebbles, hydraulic cement, and odires, a mixtaro 
of “ soft-water snet or tallow soup,” crushed egushelU 
boiled in vinegar, acetic acid, ami water. Until the 
mixtures are also claimed separately, as coinpouenta which 
may be used in artificial stoue-makiLg. The liquid mixture 
may also be used for proofing urnl strengthening artificial 
.stone, bricks, tiles, and piasters, by damping the mixed dry 
conatitueiits thereof with it. — A. (K L. 

Statuary Marble ; Manufacture of Compositions forming 

Imitations of . L. Leaumel, TouIou.se, France. 

U.S. Fat. 730,600, June 9, 1903. 

See Kng. Pat. 18,176 of 1902 ; thia Journal, 1903, 30. 

— T. F. B. 

Tiles, Slabs, or the like ; Manufacture of — — . 

G. Kunick, Loudon. U.S. Fat. 730,778, June 9, 1903. 

A MIXTURE of sand and lime is moulded to the required 
shape, treated with carbon dioxide, with or without using 
pressure, and finally heated to a high temperature. The 
mixture of sand and lime may be moulded to a form 
having perforations thi'ough which the carbon dioxide ia 
led to the interior of the articles,— A. G. L. 

White Cement ; Manufacture of . (J, Friz, Nurem* 

berg, Germany. U.S. Fat. 780,630, Juno 9, 1903. 

Limb and clay, both as free as possible from iron, are 
mixed with porcelain frits and burned approximately at tba 
fusing point. — A. G. L. 
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Wood; Manufactory of Artificdal J. Erdin and < 

A. Erne. Fr. I’at. 326,246, Xov. 10, 1902. 

Wood sawdust U mtimately mixed with any waste material \ 
of the colour trade, e.^., waste oil colours, vamith, fatty | 
oils, &o., or with resin, all previously dissolved in turpen- | 
tine, a little litbarf^e and a binding agent being afterwards 
added in such proportions that the mass obtained is not ! 
sticky, bat rather granular. I'he mixture is introduced' 
into smooth moulda and subjected to a considerable 
pressure for five or six hours, after which it is exposed to 
the air and dried at a temperature not exceeding 35'" to 
40° C. Mineral pigments may be mixed with the mass 
to colour it ; or, by the addition of coloured wood shavings^ 
a structure imitatiug marble or wood may be obtained. 

—A. G. li. 


steels attain by cementation alone to the same hardness 
which ordinary steels only a<^uire by cementaticii followed 
by hardening. Steels containing y-iron cement at much 
lower temperatures than ordinary steels. (Compare this 
Journal, 1903, 631.)— J. T. D.^ 

Steels ; JJecarburisation of , by Evaporation in vacuo, 

G. Belloc. Coraptes rend., 1903,136, [‘J2], 1321 — 1822. 

Continuing his work (this Joarnal, 1903, 422), the author . 
finds that occluded gases are necessary to start the decarbu- 
rising action, but will not continne it without an external 
source of energy, electrical or chemical. The oeeluded ^ 
gases raise the electrical resistance of the metal. The 
evaporation of the metal in vacuo occurs to a considerahle 
extent (20 per cent, of the total iron in one insttmee) when 
the metal is electrically heated in proximity to a cold 
surface: the iron alone volatilisesv so that the carbon-^ 


Marble; Transformation of Limestone into Artificial 

. J. P. Yeillard. Fr. Pat. 326,465, Nov. 19, 

1902. 

The blocks, Ac., of limestone are first dehydrated by 
heating in an oven to a temperature of 70° to 120° C., 
according to the hardness and porosity of the stone. They 
may then be placed in ** a bath of silicate of 50° acidity,** 
heated to 80° 0., to increase their hardness. They are then 
again heated in a stove and colouring tinctares applied to 
the surface by means of a pump worked from without. 
The chief colouring tinctures used are made as follows : — 
Red, by dissolving 100 grms. of iron oxalate in one litre of 
water and mixing with a solution of loo grms. of iron 
sulphate in one litre of water. Sienna-yellow, by mixing 
two solutions, one containing 50 grms. of chrome alum, the 
other 60 grms. of barium chloride per litre. Violet, by 
mixing 200 grms. of nickel chloride dissolved in one litre 
of water with 100 grms. of potassium ferrocyanide dissolved 
in one litre of water. Sea-green, by mixing 250 grms. of 
copper sulphate dissolved in one litre of water, with 2.50 
grms. of barium chloride also dissolved in one litre. Green, 
by mixing 2.50 grms. of copper sulphate dissolved in one 
litre of water, with 50 grms. of sodium bichromate dissolved 
in one litre of water. — A. G. L. 

Marble, Artificial ; Manufacture of — J. Gzerinak, 

Fr. Pat. 326,534, Nov. 10, 1902. 

On a smooth foundation, which must not itself react with 
the materials, liquid colours are applied in bands, the 
pattern of which may he varied at pleasure. A paste of 
cement, plaster, &o., is then applied, these operations of 
applying odours and cement, Ac., being repeated several 
times until a smooth, even mass is obtained.--^. G. 1^. 

Stone, Artificial^ Manufacture of — — . ,]. JnfTe. 

Fr. Pat. 326,625, Nov. 24, 1902. 

To prevent the cracking due to spontaneous heating which 
takes place two or three hours after the hardening of 
artificial stone made from Sorel cement, the mass is allowed 
to harden in a receptacle, which may be exhausteil, sur- 
rounded completely by water, which is renewed so as to 
keep the mass within always at the same temperature. 

—A. G. h, 

X.-METALLURGT. 


: concentrates in the residue. Evaporation is retarded by a ' 
! film of oxide and accelerate<l by traces of hydrogen.' It is 
i not peculiar to iron, but occurs with niekel, silver, copper, 
Ac.; the thin films of metal thus formed on glass plates ' 
j show colours by transmitted light peculiar to each metaL* 

— J. T. D. 

Iron ; Jtmting and Passive State of . M. Mugdnn. 

Zeits. fiir EIcktrochem., 1903, 9, [22], 442—465# 

Pjkckh of carefully cleaned iron wire of about 0*8 mm. in 
diameter and 60 mm. in length were immersed in solutions 
maintained at 25° ( and were weighed in the liquid before 
and after the treatment. When air was blown through the 
liquid, it was first completely freed from carbon dioxide. 
In the solutions of normal chlorides, bromides, sulphates, 
chlorates, perchlorates, bromates, iodates, nitrates, and 
chromates examined, as also in water,, the alteration in 
weight after an immersion of 24 hours in no ease exceeded 
5 uigrms.; in many cases it was less than 0*1 ; in alkaline i 
solutions it was less; in (0*0001 normal) acid solutions * 
it was still below 3*8 mgrras. in every case. With more 
coDceutratod acids the loss was greater. In all these cases * 
air was blown through the liquid during the experiments 
Under similar conditions a loss of 70 — ^90 per cent was* 
observed when potassium persulphate was employed-^ : 
doubtless due to acidification caused by a dissociation of f 
the salt. Gast-iron rusts more readily than iron wire. 
Reduced iron behaves like soft iron. It may be consWered 
that pota.sBium chlorate, potassium cyanide, potassium 
hydroxide, oxalate, acetate, and the like reduce the ten- 
dency to rusting, whilst potassium chloride, potassium 
sulphate, and potassium perchlorate increase it. From 
measurements of potential and other evidence it appears 
that the passive state of iron is not a result of the for- 
mation of a film of protective oxides It is a state which 
may be attained by the sudden contact of the metal with 
a solution without the application of an electric cur- 
rent, and it appears therefore that the solution exerts a 
catalytic influenco on the metal, which thus bcoomes more 
clcctro-negative, and possesses a smaller solution pressure 
than before. The passive state can be brought about by 
apparently indifferent substances having but little in 
[ common. The tendency of salts with weak anions was 
found to be to render the metal passive, whilst those with 
strong ions had the opposite effect. A mixed solution of 
1 0*03-N silver nitrate and 0’06*N potassium chlorate aeta 


Steels ; Cementation of . L. Guillet. Comptes rend., 

1903, 36, [22], 1319—1321, 

In ordinary steels, the rate of penetration of carbon is 
independent of the original carbon coutent, and varies with 
the cementing material, though it tends, with most of these, 
towards the same limit (reached alter about 8 hours’ heating 
at 1000° (^) ; the rate increases rapidly w ith the tempera- 
ture. The maximum initial rate is given by wood-charcoal 
containing potassium carbonate. The potassium carbonate 
seems to be essential, and experiments of the author’s 
indicate that its action is due to tlie formation of cyanide 
from the mipoien of the enclosed air. Attempts to deter- 
mine the solubtlity of carbon in iron have not been successful ; 
a stable and homogeaeoue eonditiou seems to be reached, 
but to be destroyed by further action. Certain nickel*- 


as a good test solution for the grade of passivity of 
the metal. Fresh metal shows a brisk deposition of silver 
after five minutes ; iron that has been immersed in 
sodium acetate solution does not begin to deposit silver 
for half an hour, that immersed in potassium chlorate 
solution o^y after three-quarters of an hour, in caustic 
soda solution after a longer period, and in nitric acid 
only after several hours. This is so, even if the ^ wires 
be rinsed in water before placing them in the test sola- 
tioD. A wire which bad become covered with oxide by 
healing, deposited silver from this solution after an immer- 
sion of three minut^. The resisting power of iron agaioat 
strong sulphuric acid is probably due to the iron* assuming 
the passive state. Indeed soft iron in dilute sulpburio acid 
I shows '+ 0*2 to 0*3 volt whtu opposed to the hydrogen 
electrode, whilst in pure strong salphuric acid it shows 
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only -h 0*04 volt. Spteimenii of eatuiron ahoved only | 
- O'l volt. Tin in the same acid fhowed -l*0i» volt. | 
Aluminium in etlxuig nitric acid tibowed 0*96 volt. The ) 
piaaive condition oocura therefore more widely than ia ! 
commonly snppoaod.— W. G. i 

Iron f Corrosion of W, U. Whitney. J, Amer, 
C'bem. Soc., 1903, 26 > [■ij* 394—406. 

In the proce!»8 of corrosion, iron always passes throu^fh or i 
into a state of solution, and since there is no evidence of | 
iron passing into sohition except in the form of ions, the i 
author considers that the process is an electrochemical j- 
one, the rate of eorrosioD l>eing a function of the electro- > 
motive force between iron and the surrounding media, and j 
the resistance of the circuit. The corrosion of iron is ( 
primarily dependent only upon the coneentracion of I 
hydrogen ions in the surrounding medium, whilst secondary \ 
processes determine whether or not insoluble compounds i 
are deposited as a coating ou the surface of the iron. It i 
has been previously shown that iron reacts with pure 
water. J. A. C'olliiis, in 1898, found that iron dissolves 
in the water, and that the foniiation of rust is due to a 
secondary reaction. A clean iron tube was tilled with 
boiling distilled water, and the boiling continued for some 
time. A cap was then screwed on whilst the water was 
boiling, and the tube heated for an hour to 125” C. <Jn 
cooling and removing the water, it was found to be quite 
clear and < olourless, but on exposure to air in a glass 
vessel, a precipitate of rust rapidly separated. Iron dissolves 
in water at a ntte corresponding to the concentration of 
the hydrogen ions, the process being similar to the solu- 
tion of iron in copper sulphate solution, hydrojreu being 
separated in place of copper. Alkaline reagents which, 
either by dissociation or hydrolysis, produce hydroxyl ions 
and consequently diminish the concentration of hydrogen 
ions in the solution, are the substances mostly used to 
binder corrosion. The favourable effect of alkalis is due i 
also to the fact that they combine with any carbon dioxide i 
present. It is shown by experiments that the presenot^ of 
carbon dioxide is not essential for the corrosion of iron, 
and this is in accord with the fact that, especially in boiling 
water, the concentration of the hydrogen ions is replaced 
rather than increased by dissolved carbon dioxide. Carbon 
dioxide, however, plays an important part in the corrosion 
of iron. If, for example, the feed water of a steam or hot- 
>vater heating apparatus is not of an alkaline nature, a 
portion of the carbon dioxide will be expelled on boiling, 
but will again rodissolve in the cooler parts of the apparatus 
in the condensing water. This water will then exert a ) 
solvent action on the iron of the return pipes of the | 
system, according to the equation, Fe + 2 CO 2 +• 2HJ > « I 
FeHjCCOa).^ + llj. In the boiler, the dissofved iron bi- 
carbonate is decomposed into iron oxide or hydr<)xi<le and 
carbon dioxide. The latter is thus free to again exert a ! 
solvent action on the iron of the return pipes, and so on, for ! 
an unlimited period. In the author’s opinion, siifhcient ; 
attention has not been paid to the fact that the corrosion of I 
iron by carbon dioxide is a cyclic ])roces8, and that, under I 
suitable conditions, a trace of carbon dioxide has the ; 
power of causing an unlimited amount of iron to pass 
into solution. (See also this Journal, 1903, 745.) — A. 8. 


of gold oxtraotod, and the extraction wat equal to 99*67 per* 
cent. Of the 181*6 o«. of gold reooveix^, 94^ < per beat.- 
was obtained by chlorination, and 5 J per cent, hf Ihe^^fiaal 
cyanide treatment. The gold was not all oapeble of exiraur*) 
tion by chlorine; it is probable that it exista in peiOMi^o 
double oxychloride salt of gold w ith alumina, 
or iron, insoluble in the acid liquid, but broken up by* 
cyanide. — VV. G. M. 

Copper ; Process for Exirtu'ling , from Low^Qmdo^ 

Ores. (i. 1). Van Arsdub*. Kng. and Mining J., 1909, 
76 , [23], 853. 

UxDKK suitable comlitions; snlpbur dioxide is capable 
precipitating copper from sohitions of copper sulphtte#' 
with the production of free sulphuric acid. The main 
reactions may be expressed by the eqnations — 

(1) HCiiSO, .380, + 411,0 - CusSOjj.CuSOj, + 411,804; 

(2) CiwSO.vCuSO^ ^ iHsSO, ■■ 

Cu + ‘iCusd, + 2 H, 8()4 + 2803 + SHgO. 

At atmospheric pressure, a cold solution of copper iiiJ- 
phabs saturated with Nulphur dioxide, gradually depotita a 
small amount of cupro-cupric sul])bitc. On boiling the 
solution and passing a current of sulphur dioxide through 
it, metallic copper is precipitated in a proportion corr^^ 
sponding to equation (2). If the liquid saturated with 
sulphur dioxide he heated in a closed vessel, the yield of 
precipitate<l copper is increased to lu — .^>0 per cent, of that 
originally present. Practically the whole of the copper can 
be recovered, if the free aei«! formed, bo neutralised, the 
solution again saturated with sulphur dioxide and heated, 
these operations being repeated as often as necessary. The 
author proposes a method bivse<l on the above reactions fdr 
the extraction of copper from low-grado ores. The oroa 
(ttftei* roasting, in the case of sulpbitle ores) are leucherl 
with sulphuric acid, the solution of copper sulphate is 
saturated with sulphur dioxide (converter due gases, <&c.), 
the saturated solution is heated in a closed vessel to nearly 
100” C. (eciuivalent to a pressure of about 30 lb. per sq. in.) 
to effect precipitation of the copper ; the sulphur dioxide 
is then expelled from the solution by releasing the pressun? 
and, if necessary, heating for a short time; the acio liquor,' 
after separation of the precipitated copper, is used for 
leaching a fresh quantity of ore, and the copper sulphate 
solution produced, after being, if necessary, neutralisef), 
is saturated with sulphur dioxide, and treated as before. 

—A. 8. 

Copper { Casting in Sand. J. \\'. Richards. 

Kng. and Mining J., 1903,75, [23], 854. 

Foil the production of copper castings, free from blow*- 
holes, the addition of silicon is recommended. One pound 
of “silicon-copper,” containing 10 per cent, of silicon, is 
sufficient for 100 lb. of copper, if the metal be kept well 
covered with charcoal and bo not overheated. A clean 
crucible should be used, the bath mixed with a plumbago 
stirrer, and time allowed for the silica formed, to rise to 
the surface. The molten copper is then skimmed and 
poured. The amount of silicon added may be double that 
slated if high electrical conductivity of the castings is not 
the main requirement. — A. 8. 


Gold from Cyanide--’ House Slimes ; Extraction of by 

a Wet Method. J. Fleming. J. Cbem. Metail. and 
Mining Soc. of 8. Africa, 1903, 3, [12], 187—194. 

I’RBLisiiKART experiments have been made successfully, 
as follows ; — The slimes were treated with sulphuric acid 
and water, more water wa.s added after some hours, and ■ 
the mixture » was allowed to settle. The residue, after 
drawing off the liquid, wras treated with sodium chloride, 
manganese dioxid^ and sulphurie acid ; the chkAdiiation 
was twice repeated. The solutions were run into a lower 
tank and precipitated with ferrous sulphata. The deposiStd 
gold was finally collected and run together. The t*esi«lo6, 
^ter chlorination, was treated with cyanide,' which dis- 
solved out the silver with a little gold that- had been left. 
Workbg with 451 lb. of sliines^ ** containiDg .^ths of aloe 
oxiday Eineshavsngst and muA’^ nnd nnder umavoaiahle eon- 
ditioas, the cost ot‘ the treatnkent^rorked out at ildt peroz. 


j Copper with Magnesium; Alloys of f). lloudouard. 

(‘oroptes rend., 1908,136) [22], 1327 — 1329. 

Tjik three cr)inpound8 formerly described (this .louriiul, 
1902, 1456) are all indicated by the micrographie analysis 
of an ingot formeti by melting copper under sodiuss 
chloride, and then adding magnesium. For the isolation 
of the separate compounds, ingots are cast of approximately 
the desired composition, and the matrix is dissolved away 
by the long-continued action of very W(*ak acid (1 to 5 
per 1,000 of HUl). — J. T. 1). 

Tin Amalgams, liakhuis Roozeboom and Van Hcteren. 
Konink. Akad. Wetensch., Amsterdam, 1909, [ll], 
420-423. 

The authors have determined the temperatures at whi^ 

I u solid phase will separate from different mixtures oi -ths 
1 and mercury, which, In the liquid state, are misoihlelQ dU 
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proportiooi. 'I'Ue solid phase which separates at 25° C. 
contains 94 atoms per cent, of tin. On measaring the 
potential differences of amalgams containing from 0*001 to 
200 atoms per cent, of tin with respect to an amalgam 
containing IG atoms per cent., it was found that the 
potential increases with the percentage of tin up to 1*2 
atoms per cent., and then remains constant up to 99 atoms 
per cent. lh‘tween these limits, therefore, two phases of 
constant concentration exist, one being the liquid pha-o 
(1*2 atoms per cent, of tin) and the other tlio solid phase 
(99 atoms per cent of tin). The heat of iimalgnmation 
was calculated from a compuri«o?i of the potential differences 
of amalgams liquid at 25 and 50° C. respectively. On 
cooling amalgams containing from 0*3 to 85 percent, of 
tin below —34 S' (’., a modification takes place accom- 
panied by evolntit)n of beat and diminution of volume. 
The maximum effect is attained with an amalgam con- 
taining 50 per cent, of tin. Hetweeu —34*5' and 
— 38*5° C. mixed crystals separate, and expansion takes 
place. At —38*6 C. all amalgams containing up to GO per 
cent, of tin solidify completely. The modification of tin 
which occurs in mixtures below — S4*5°(!. has a lower 
specific volume than grey tin, but greater than ordiTiaiy tin. 

—A. S. 

Barium ; Preparation of . Guntz. Bull. Soc. Chim., 

1903, 29, [11]» 483 — 190. 

PuKK inefallic barium cannot be obtained by any of the 
methods hitherto (lescrihc<l. It can, however, be prepared 
by the distillation of bariniii amalgam in vacuo with certain 
precautit)ns. The amalgam, alter a preliminary concen- 
tration to about 10 per cent, of barium in a glass retort, is 
placed in an iron boat in a porcelain tube, wliich is lined 
internally with sheet nickel, and contains coils of nickel wire 
in its cooled ends. Without this precaution the tubes 
invariably break. The tul»e is kept vacuous throughout the 
heating, which is effected in a very slow and regular manner 
by the author’s electric furnace. At 950° C. the resi<lual 
metal retains only about 1 per cent, of mercury, together 
with traces of iron, silicon, carbon, nitrogen, and oxygon. 

Barium is a tin-white metal, slightly harder than lead ; 
its specific gravity is 3*8 at 0 \ It melts at almut 850', is 
distinctly volatile at 950°, and boils utll50 0. in vacuo. 
It rapidly oxidnes when exposed to air, and decomposes 
water with evolution of hydrogen. Wlien fu.sed, it alloys 
with all metals except iron. It dissolves easily in absolute 
alcohol ; dry benzene, toluene, and petroleum oils have no 
action on it It is not affected by dry carbon dioxide. 
It is attacked by ammonia gas below 28 ’ and above 280', 
but not between those temperatures. (See also this Journal, 
1902, 54.)— ]\r. J. S. 

Metals in High Vacuua f Vaporising and Boiling , 

in Quartz Vessels, Heated in an Electric Furnace, 

V, Krufft Ber., 1903, 30, [«], 1690—1714. 

In the high vacuum of the cathode light, the quartz vessels 
could be heated up to about 1400° C. without collapsing. 
Temperatures were measured with a thermo-electric junc- 
tion. The quartz vessels and Hcracus’ laboratory electric 
furnace are described in great detail. 

Silver, copper, and gold were vaporised with difficulty. 
Zinc, cadmium, selenium, tellurium, lead, antimony, and 
bismuth were readily boiled and distilled. Tin behaves 
more like silicon and carbon, and is much more difficult to 
volatilise than lead. 

The boiling points of the metals are dependetit on the 
weight of the superincumbent column of vapour. The 
temperature of boiling zinc varied from 545° — 560° C., while 
the height of the vapour varied from GO— 135 mm. Under 
similar conditions bismuth boiled at 995° — 1045° C. Anti- 
mony boiled at about 735° C., while lead boiled at about 
1140°--1178° C.— J. 

Chromium ; Silicides of . 1*. l^ebeau and J. Figueras. 

Comptes rend., 1903, 136, [22], 1329 — 1331. 

By fusing together in various proportions, copper, chromium, 
and silicon, and treating the lu^oU formed alternately with 
nitric acid and sodium hydroxide solution, the author has 
obtained SiCrg, SiCrj, SijCrs^ ^*2^*** 


is new; the first two have been described by Zettel and 
Moissan respectively, and the last was apparently obtaineil 
by De Chalmot, though he was unable to separate it from 
its matrix. The compound SijCr;; is obtained by fusing 
in the electric furnace (or a wind furnace) 100 grms. of 
copper silieide (12 per cent, of silicon) and 4 grms. of 
chromium. It forms long quadrangular prisms, density 5 * 6, 
between glass and quartz in hardness, not oxidised by dry 
or moist air when cold, and only superficially at IlOO" C., 
attacked violently by chlorine at 400° C., and by bromine 
at a bright red heat, dissolved readily by warm concentrated 
hydrochloric acid, aD<l destroyed by fusion with alkali 
carbonates, thoueh not by nitrates or chlorates. The series 
of chromium silicides is not analogous to those of iron, 
cobalt, and manganese, SiM 2 , — J. T. D. 

Chlorine [for Chlorination of Gold Ore.v] Producer ; The 

McDonald Kle.ctrolytic Cell as a . T. Ulke. 

XI. A., page 802. 

English Patents. 

Blast-Furnaces ; Impts. in . L. Key ling, Berlin. 

Eng. Pat. 1C,C46, July 26, 1902. 

A i*L\TB is fixed above the gas outlet of the furnace, the 
diameter of the plate being greater than that of the outlet. 
A jet of water is thrown on to the upper side of the plate ; 
tin; water rebounds from the plate to the sides of a sur- 
rounding chamber, from which it agahi rebounds, forming 
a shtet of water round ihe outlet, extinguishing the fiaiiie 
and cooling the gases, and collecting ail dust and ashes, 
'riie water collects in a trough surrounding the gas outlet, 
and is drained off. — L. F. G. 

Blast Furnaces; Impts. connected with . A. J. 

Dudgeon, Uondon. From ^5l)c. Anon. John Cockerill 
and H. Savage, Seraiag, Belgium. Eng. Pat. 8821, 
April 18, 1903. 

To prevent the entry of air into the pipes, &c , conveying 
the gases discharged by blast furnaces, a bell apparatus is 
placed in the path traversed by the gases. This bell rises 
and fulls under fluctuations in the gas pressure, being 
connected to a tubular shutter or valve, which works in a 
casing provided with exit openings for the gases, ivhich 
openings are controlled by the said valve in accordance 
with the position of the bell as determined by the gas 
pressure ; so that when the mouth of the furnace is closed, 
the gases lift the bell and escape through the openings, and 
when the furnace mouth i.s closed, the bell descends and 
closes these openings, thus preventing any admission of air. 

— C. S. 

Fur?iaces Jor Smelting Iron. II. A. Jones, Brooklyn, N.Y. 
Eng. Put. 27,122, Dec. 9. 1902. 

See U.8. Pat. 715,209 of 1902 ; this Journal, 1903, 9G. 

— T. E. B. 

Furnaces; Impts. in Open-Hearth . F. E. Parks, 

Duqiiesue, Pa., U.8.A. Fug. Pat. 4094, Feb. 20, 1903. 

A Mori.D, with a forming cavity having upwardly and out- 
wardly diverging sides, is placed a considerable distance 
from and below the taphole of an open-hearth fnrnace. 
The drippings from the taphole solidify around a hook 
previously placed in the mould ; this casting is pulled out 
by the hook and recharged into the furnace in the usual 
way.— li. F. G. 

Furnaces ; Impts. in . G. C. Marks, London. From 

W. E. Moore, Peru, 111., U.S.A. Eng. Pat. 4335, 
Feb. 24, 1903. 

The two regenerators in use with furnaces have usually 
been placed side by side, the retorts to be heated being 
placed between, and heated in series, the last retort receiving 
considerably less heat than the first. According to this 
invention, the two regenerators are placed one above tht; 
other ; the gas and air passing through the heated regenerator 
issue through parallel passages into the retort chamber, 
tlius beating the retorts in parallel, each receiving ap- 
proximately the same amount of heat. The gues then 
issue through parallel passages ioto the other regenerator, 
heating it up and passing out to the chimney. — L. F. G. 
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Tin and other Scrap; Treatment of . IPigmeut^ 

C. D. Brindley, Loudon. Eng, Pat. 8Gy3, April 15, 
1902. 

Thk scrap is heated in an oven upon stepped, inclined, and 
perforated plates to which jigging movements are imparted 
by suitable machinery. In passing down the steps, the 
solder melts and flows through the perforations, and is 
collected from below. At the bottom of the steps the 
scrap passes into a hopper, and thence into a chamber, in 
which it is cut into strips by an arrangement of mechanically 
worked steel blades. After cleansing, and dissolving olT 
the tin or zinc coating by a suitable acid, the shearings ar.^ 
moistene^l with a solution of an acid or mineral salt, and 
exposed in heaps to the air. When oxidised, the mass is 
ground, and the ferric hydroxide is calcined to form a 
pigment, — E, S. 

Nickel and Cnppcr-Nir.krl Ores ; Treatment of 

A. J. Houlf, London. Kroio C. Perron, Borne. Eng. 
Pat. 11,671, May ‘J2, 1902. 

PoOu copper-nickel ores are powilen'd, and treated with 
a solution of ammonium sulphide or of an alkali sulphide, 
preferably, in cither case, containing free ammonia. 'I’lic 
nickel dissolved mav he recovered by known processes. 

— E. S. 

Zinc Ores and other Zinc Material ; Treatment of . 

.r. H. Down, Swansea. Eng. Pat. 14,0>^2, .Ldy 5, 10n2. 

Zinc ores are made into briquettes with eoal by the use of 
from i to 2 per cent, by weight of sago flour, the proportion 
of coal being about 30 per cent. The ground mixture is 
steamed in the pug-mill, to rcn(ier the .sago plastic and 
binding. The blocks an^ formed to tit accurately into the 
distillation retorts. — E. S. 

Lead; Method and Apparatus for Pulverising Metallic 

, which Apparatus is applicable to Pulverising other 

Materials. G. 1’. Hyde, London. From Union Lead 
and Oil New Tork City. Eng. Pat. 19,981, Sept. 
12, 1902. 

See Fr. Pat. 32.‘), t7l of 1902 ; this Journal, 1903, 702. 

~T. F. B. 

W(dfram [^Tungsten] and head; Manufacture of Metal 

Articles of . E. Polte, Sudenburg, Magdeburg, 

Germany. Eng. Pat. 78.05, April I, 190:{, 

PiiRiFiKD wolfram (tungsten) and lead are intimately 
eonipouncted, in the pulverulent stiite, by means of drop 
liamnnTs or other suitable appliaiiccH, and the mixture is 
then moulded under pressure. — E. S. 

Molten Metals ; Method of Treating or Refining , and 

Apparatus Employed therein, G. vJ. ( arson, A. Aliller, 
and F. Hurst, California. Eng. Pat. 20,245, Sepf. 16, 1902. 

Skk U.S. Puts, 714,449, 714.450, and 714,451, Nov. 25, 
1902 ; this Journal, 1903, ,32,-~E. S. 

Aluminium or Aluminium Alloys ; Solder for . B. F. y 

Pelletier and 1C. S. y Serapruu, Aladrid. Eng. Pat. 7016, 
March 26, 1903. 

The following metal.s, in the order named, are Huccessively 
put into a red-hot crucible : copper (6 grmfl.) ; silver 
(1 grm.) ; bi.smuth (3 grms.) ; antimony (()■ 5 grm.) ; tin 
(60 gnus.); and aluminium (29*5 grms.); and to the 
molten mass a mixture of sulphur (1 grm.) and arsenic 
(0*5 grm.) is added. — E. S. 

United States Patents. 

Metals ; Proces.s of Uniting . H. Goldschmidt, Essen- 

on-the-Kuhr, Germany, Assignor to C. B. Schultz, Berlin. 
U.S. Pat. 729,573, June 2, 1903. 

A MIXTURE of a metal compound with ulumininm is 
** ignited,** and the resulting alnmina removed. The hoc 
metal remaining it used to join metal pieces, T. F. B. 


Silver; Process of Reducing and Separating G. V. 

(iuzman, Sucre, Bolivia. I'. S. Pat. 729,760, June 2, 
1903. 

Ro4Stki» silver ore is subjected to the action of a solution 
containing predetermined proportions of cupric and cuprous 
chlorides; after which th<‘ solution is passed through a 
reducing agent, such as granulated co|>pcr, from which the 
precipitated silver is removi'd and colle(‘ted. E. S. 

[/VcciOMs] Metals from Ores; Apparatus for Ertrart- 

ifi.j . j. Stoveken, Cripplecreek, and F, Stoveken, 

Floienee, Col. IJ.S. Pat. 729,805, June 2. 1903. 

The ore is pulverised or comminuted iii the pn'sence of a 
cyanide or other suitable solvent, and the mixturt* is passed 
through a scries of overflow tanks provided with agitating 
means, and tlu ii to a filter, w hieh scpHrnles tin' ore from 
the sohitnni. 'I’lie lillrate is delivered into a decanting tank 
or tanks, from which the cletir solnlion is passed into a 
! pn'eipitating tank, and from thence transferrt d hack to the 
■ solution tank, the slinu^s being retnitied from the decanting 
tank l(» the filter. Feeding arningisments an- provided for 
the ore and soKeiil, and are so arranged that the ipiantity 
of solvent delivered is commensurate with the quantity of 
ore treated.- B. A. 

Agitation Tanh. J. Stoveken and L. Stoveken. 

U.S, Put. 729,803, June 2, 1903. I., pttge 788. 

j Filter Pres.<i. .1. Stoveken and L. Sioveken. 

' U.S. Pat. 729,807, .lune 2, 1903. 1., page 788. 

Metals ; Apparatus for Use in E.rtraeting ,/rom Ores. 

I J. F. Webb, Denver, Assignor to Bnemnaiie (^ytinide 
Process Co., Col. U.S. Pat. 729,819, Jtme 2, I90:i. 

1 A TANK, in which the ore is treated by a chemical solution, 
i luis a filler bottom inclined towards the centre, in proximity 
I to which a perforated horizontal pifa*, having parullel 
I lateral hranehes, ami connected to an air supply, tlisehargea 
I small streamti of air downwards upon the bottom, tints 
preventing clogging, and furnishing oxygen to the solution. 

— E. S. 

Metals ; Apparatus for the Precipitation of , from 

Solutions. P. W. McCaffrey, Assignor to the Union 
< )re Extrsietiiin and Biuliictioii (5),, Denver, (Job U.S. 
Put. 730,385, June 9, 1903. 

The solution to be treated is contained in a tank liaving « 
hopper-slmpt d bottom, an outlet for draw ing off the preci- 
pitate, and valve-controlled inlets for tlm injection of live 
' steam. A perf‘urnte<i cylinder, the curved walls of which 
are composed entirely of “ sheet metal *’ or of sheet copper, 
tilled with scrap iron, is so mounted as to rotatt} in the tank, 
partially immersed in the sointinu, which solution is thus 
oaiisetl to circulate through the scrap iron. A immber of 
Ku<*h perforated cylinders maybe tlnis mounted and used in- 
a tank, ((^iinpare U.S. P.'it. 728,746, 1903; this J(nirntd, 
1903, 717.) —E. S. 

Orr.H ; J^roeess itf I'reating . K. D, Kendall, 

Brooklyn, .N.Y. F.S. I 'at. 730,462, June 9, 1903. 

Po\vnr.i{F.i> auriferous magnetite and pyrites are mixed, 

I and (he mixtiiie is lieated, at first, without the oxidising 
i action of air,” and siihsequently, willi access of air. Tbo 
' cooled iiuiBs is lixiviatetl with water containing chlorine, 

: bromine, or a suitable cyanide. ((Jomjiare U.S. Puta. 
i 698,292 ami 702,307. 1902; this Journal, 1902, 711 and 
I 'J77.)-lvS. 

! Smelting Furnace. E. Campbell, As.signor to A. G. Street 
' and j. .r. Campbell, all of Bossland, ( 'anada. U.S. Fat., 
730,610, June 9, 1903. 

! A JtKCEivKu used in connection with smelting furnaces, baM 
' inner and outer plates spaced apart, forming a water-jacket, 
and having an opening for the tupping jacket, which latter 
has a discharge openj.ng, and a water-jacket around it, the 
^ securing device to which ba.s portions overlapping the 
tapping-jacket and the body of the receiver. There is an 
inner ciip-shaped section, fitting in the opening of the 
tapping-jacket, having its base plate provided with a central 
! opening, and the outer section threaded at its outer edge 
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into the said section/ and provided ^ith a central tube 
threaded at its end in the central opening of the base plate 
of the same. Many other details are claimed. — K. S. 

Copper, Nickel, or Zinc Ores edntaining Precious Metals i 

Ammonia- Cyanide Process of Treating I ). Mosher, 

San Francisco, Cal., Assignor to I>. lieatty, Berkeley, 
Cal. U.S. Pat. 730,835, June!), 1003. 

Kkfractory ores of copper, nickel, or zinc, containing 
precious metals, are rousted at a low red heat to oxidise 
sulphides, arsenides, and tellurides. The rcr.ulting mass is 
treated with very dilute ammonia to oxidise ** reducing 
oompouuds,** and is then lixiviated with an amnsoniacal 
cyanide solution, to which a cupric, or other soluble 
metallic oxide or hydroxide, is added, in excess of the 
proportion required to form the corresponding double 
cyanide. — E. S. 

Fiiench Patents. 

Steel i Adaptation of the Ordinari/ Martin Furnace to 

the Process of Fusing , in a Continuous Manner. 

S. Hurzyeki. Fr. Pat. 326,752, Nov. 2.5, 1902. 

See Eng. Pat. 21,829, Oct. 7, 1902 ; this Journal, 1903,308. 

— K. S. 

Castings} Process for Obtaining Homogeneous . Soc. 

dite Allgemeine Thcrmit-Cesellschaft. Fr. Pat. 326.190, 
Nov. 8, 1902. 

A BHIQL’ETTK is made up, preferably of aluminium, with an 
oxide, a haloid, or other metallic salt; but for aluminium, 
magnesium, silicon, or certain other metals, alloys, or car- 
bides may be substituted in the mixture. The briquette, 
enclosed in tinned sheet iron and attached to an iron tool, is 
immersed considerably below the surface of the liquid metal, 
and is maintained there until the reaction is complete. 
Alloys may thus be formed of iron or steel with titanium 
(aluminium and titanic acid being used) ; or nickel steel 
may be similarly formed. To produce manganiferouj 
copper, the briquette contuins aluminium and manganese 
oxide added to a copper bath. The process is .stated to give 
homogeneous castings, beside-s other advantages. — K. t?. 

Copper and other Metals ; Manufacture of Homogeneous 

. Soc. II. Pfaffenberger and (’o. Fr. Pat. 326,703, 

Nov. 26, 1902. 

A TALL and relatively narrow graphite crucible has its 
interior constricted, to about half-way up, to leave a 
narrow conical space, above which the interior is cut 
away to form a ledge, on which rest blocks so sbaj)ed 
as to nearly meet centrally, forming conical spaces above 
and below. The upper conical or hopper-shaped space, 
as well as the entire upper part of (he crucible, is tilled 
with pieces of the raw copper to be mclteil, and is closely 
covered. The charged ciucible is then set in a closed 
furnace, which is entirely filled with fuel, passage for 
gases being left near the top. After tiring, the copper, 
as it melts, trickles through the aperture above tlic cavity, 
which it entirely lilU, the respective spaces being adjusted 
for that purpose. As acce.'-s of air is prevented in the 
process, a homogeneous ingot is formed. — K. S. 


Copper ; Process and Apparatus for E.vtracting ,frorn 

its Ore. Von Gernet Copper, Ltd. Fr. Fat. 326,32.5, 
Nov. 14, 1902. 

See Eng. Pat. 24,360 of 1902 ; this Journal, 1903. 214. 

— T. V. 11. 


Furnaces, Pednetion ; Impfs. in . If. E. Vosburgh. 

Fr. Pat. 326,463, Nov. J9, 1902. 

See U.S. Pat. 712,161 of 1002; this Journal, 1902, 15.38. 
(Also Eng. Pat. 24,366 of 1902 ; this .Journal, 1903, 557.) 

— L. F. G. 


Compound Metal }^ Process for the Manufacture of any 

. Soc. d’Electrom^tallurgie do Dives. Fr. Pat. 

326,489, Nov. 20, 1902. 

CoprEii is electrolytically deposited on the surfaces of two 
metals, are subsequently heated together, under 

pressure, at a temperature below the melting point of the 
more fusible metal. The metals thus joined are then rolled, 
or irawn into wire. — E. S. 


XL-ELECTEO-CHEMISTRT AND ■ 
ELECTEO-METALLURGY. 

(.4.)— electro-chemistry. 

Viaphraams ; Metallic . A. Broehet. Zeits, f. 

Eiektrochem., 1903, 9 , [22], 439—442. 

Tiikue is a close connection between bi-polar electrodesand 
metallic diaphragms. A perfornted metsl plate may be 
used like an ordinary earthenware diaphragm, in so far as 
it allows the current and the solution to pass through it, but 
(provided that the holes are small enough) neither gases 
nor solid precipitates. A perforated plate suspended across 
an electrolytic cell will function in part as a bi-polar 
electrode if the holes are few in number; but as they 
are multiplied it acts less and less in this sense, so that 
wire gauze behaves as a diaphragm, and, unless, under 
exceptional conditions, not as a bi-polar electrode at all. 
If two points be taken close together, one on either side 
of an intermediate electrode, the latter will act at that point 
as a diaphragm, provided that the potential difference 
between the two points is of less magnitude than the 
decomposition pressure, but otherwise it will behave as a 
bi-polar electrode. Hence the thinner the plate, the smaller 
the current, and the lower the resistance of the electrolyte, 
the more likely is the plate to function as a diaphragm. 
The area of the perforations should also be as large as 
possible compared with that of the whole plate, but the 
}>erroralions themselves should be as widely distributed and 
as small as possible. —W. G. M. 

Electromotive Forces of Saline Solutions ; General 

llclations among . M. Berthclot. Gomptes rend., 

1903, 136 , [23], 1357 — 1373. 

Ii' we have three electrolytes, A, B, and AI3 (AB being the 
result of mixture of A and H, and the substances being 
supposed always to be in solutions of equivalent concen 
tratioD), then the electromotive force of the element, 
A + B, formed of the two solutions A and B separated by 
a porous vessel, is the algebraic sum of the electromotive 
forces of the corresponding idemeuts A + AB and 
B + AB. The auihor has proved this cxperimentall}'^ for 
several instances in the cases of: — (1) Salts of sirong 
acids ; (2) Salts of Aveak acids ; (3) Acid with normal salt 
of a strong acid ; (4) Base with normal salt of a strong 
acid; (5) Double salts stable in solution; (6) Oxidation 
colls. I'he relation appears to be independent of the 
thermo-chemical origin of the electromotive force of these 
cells, though that origin plays an important part when 
batteries of the cells do external work, especially 
electrolysis. In two-li(|uid cells the energy required for this 
work may be furnished entirely from elieniical reactions 
between the liquids, more especially in the walls of the 
porous vessel, and be quite independent of any action on 
the electrodes. — J. T. D. 

Chlorine. Producer ; The McDonald Electrolytic Cell as 

a . T. lilke. Eng. and Mining 1903, 75, 

[23], 857. 

The McDonald electrolytic cell for the production of 
chlorine by the electrolysis of brine, consists of a 
rectangular cast-iron tank, 5 ft. 2 ins. long by 1 ft. wide 
and I It. deep. It is divided into three compartments by 
two longitudinal perforated iron partitions, which serve as 
cathodes. The graphitised carbon anodes, 10 in number, 
extend into the closed central chamber, and the outer 
cathode compartments are separated from the anodes by 
asbestos diaphragms lining the inner surface of the 
partitions. The cathode compartments are furnished with 
siphon pipes for the removal of the caustic alkali solution 
produced, and may' be closed by covers carrying pipes 
tlirough ^ Avhich the evolved hydrogen may be drawn off 
and utilised. The chlorine gas is led off from the anode 
compartment, through leaden pipes into a gas main. 

At the Clarion Paper Mill, Johnsonburg, Pa., U.S.A., an 
installation of 50 McDonald cells, arranged in two parallel 
rows, is in use, and with a current of 420 ampdres and 
225 volts, about 1,400 lb. of chlorine arc produced daily. P 
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is clatmed that with a currant of 500 amperes at 250 rohi. 
5,000 lb. of bleaching powder, containing' 85 per cent, of 
uvailablo chlorine, could bt' produced daily ; this being 
equivalent to 2*5 tons of bleaching powder per 167*5 
electrical horse-power. It is also claimed that the cost of 
production of one ton of bleaching powder is only 12 — 15 
dole., exclusive of the value of the caustic alkali and 
hydrogen obtained as by-products. It is stated that for the 
chlorination of gold ores, the chlorin-* required could he 
obtained by means of the McDonald electrolytic apparatus 
at a cheaper rate than hitherto, whilst no suiphuric acid 
would be required, as the chlorine would be employetl in 
the form of chlorine water, instead of being produced by 
decomposing bleaching powder with acid. — A. S. 

p~N itrotoluene ; Klectroh/tic Reduction of , in Hydro- 

chloric Acid Solution in the Presence of Ronnie 
Aldehyde. E. (jloccke. Zeits. f. Elektrochem., 1903, 9, 
[23], 470—473. 

Lub found that p-nitrotoluenc, when electrolytically reduced 
ill alcoholic hydrochloric acid solution in the presence 
of formaldehyde, gave p-tlirnethyltoluidine together with 
a solid substance provisionally supposed to be dimethylene- 
ditoluidine. In presence of an excess of formaldehyde, 
it is now found that the second product is trimethylene- 
tritoluidine. — .1. S. 

Metals I Use of a Rotating Cathode in the Electrolytic 

Determination of . F. A. Gooch and II. E. Medway. 

XX I II., page 823. 

English rAii.NTs. 

Electricity ; Method of Genera tiny . J. Jl. Jtoid, 

>i’ewark, N.J., U.S.A. Eng. l*at. 1670, .Ian. 23, 1903. 

An externally heated metallic vessel is ftlled with a fused 
electrolyte such as caustic soda. Through the cover of the 
vessel arc passi^d a number of porous carbon tubes closed 
at the bottom, and insulated from the vessel itself. Coal- 
gas, or ot))e* gas rich in carbon, is forced into the tubes, 
and passing through the pores of the tube, oxidises at the 
expense of the oxygen contained in tlie electrolyte. A 
wide lube, also passing through the cover and bent over 
outside so as to deliver into a funnel communicating with 
the bottom of the ves.sel, allows for the escape and recovery 
of any of the li<|ui(l carried ovei by frothing. In another 
form of the apparatus the electrolyte is contained in a 
porous carbon vessel set within an outer vessel, the carbon- 
bc.aring gas being then forced into the space between the 
two vessels, and so into the electrolyte. ( )xygen may be 
blown into the electrolyte to renew the supply of that gas. 
The production ol electrical energy depends upon the 
oxidation of the gas in or at the surface of the ciirlwn 
vessel, which therefore forms one of the poles, and is 
provide;d with a terminal connecting screw* ; the other i.s ! 
attached to the outer vessel in the apparatus first described, 
or to a metallic conductor immersed in the electrolyte for I 
the purpose. — W. Q. M. | 

Active Material [/Vert Sulphate']^ for the Plates of \ 

Electric Accuimilators ; Manufacture of . S. A. i 

Uoseuthal, London. Eng. Eat. 12,700, June 3, 1902. 

Onk part by volume of a solution of — 2 parts of urea 

sulphate and 4 — 0 parts of water is mixed with 1 J — 2 parts 
by volume of a solution of sulphario acid of 1*200 sp. gr., 
and a stiff piiste is fonned with the mixed solution and an i 
oxide of lead which can then bo compressed or moulded into ■ 
any required shape. It is claimed that active material thus , 
made has a maximum storage capacity and durability with ! 
a mimimum weight which renders it very suitable for | 
employment for miners’ lamps and traction purposes. j 

— G. H. R. ; 

Electrodes ; Connecting Carbon — , with Electric Leads, i 
H. leaker, Runcorn, and The Castner-KcUner Alkali Co., , 
London. Eng. Tat. 14,133, June 31, 1902, J 

Blocbb or pieces of carbon are placed between the carbon | 
electrodes and the electric leads, and are pressed into close ; 
contact wiih each by clamps or otherwise.— W. G. M. i 


Electrodes for Reversible Oalvanie BaUsHoSc H, Cottrell. 
Newark. N.J., U.S.A. Eng. Pat. 4S6H, Feb. 24, 1903. 

Thk electrode is formed of layers of carbonised textih* 
fabric as an absorbent of a metallic salt in solution, and 
coated wiih it metallic oxide to be made active in the 
batter}*. These plates are enclosed between exterior ones, 
made preferably of coarser cotton fabric, carhontsed to a 
higher degree, and usually saturated with a solution of 
resin and ugiiiii carbonised to give greater rigiditv. 

— G. U. U. 

Electrolytic Cells ; Impts. in [^Mercury'] . II. Baker, 

Uuncorn, A.T. Smith, Uverpool, and fhe Castner- Kellner 
Alkali Co., Loudon. Kug. Pat. 14,135, June 21, 1902. 

In* cells employing a mercury cathode, a eomparatively 
large and deep pool of mercury or amalgam is providetl in 
front of one or more of the mercury seals or inverted 
siphons, so iliat in its comparative tranquillity the lighter 
foreign Buhstanccs in suspension may rise to the surface 
and he removed. partition or division, with its lower 
edge cleeply immersed in the electrolyte, n'ncheg nearly to 
the surface of the mercury, and forms a cleaning compUrt- 
inent to which the electrolytic gases evolved have no 
direet access, hut into and through which the whole of the 
electrolyte and of the mereuiy or aiiialgjtm pasaci. Any 
cleaning compartment where the noxious gases are gene- 
rated, is provideil with a gas-tight cover which can be easily 
removed and replaced, and with means for removing the 
gases by blowing or drawing air through the part filled with 
them before opening the cover. J'he cleaning eompartmont 
is also supplied with an outlet or outleis close to the 
siirrace of the mercury or of the electrolyte, so that all 
BedioK'Uts in the latter, or on or in the mercury or amalgam, 
may be easily got at and removed witliout stopping or 
interfering with the working of the cell, — G. 11. 11. 

Interrupters; Klcrtrolylic . G. E. Gaiffe, Paris, and 

(J. Gullot, St. Maur, France. Eng. Pat. M, 583, June 30, 
1902. 

Tin: platiuurn wire forming one electrode is, with the 
exception of a sliort length at the l>ottom, encased in an 
insulating sheath. The bottom of the wire rests upon a 
Hhect of insulating material held at any desired distance 
below the sheath, so that the length of exposed platinum is 
constant, and if, in use, any of the point should wear away, 
it would be replaced by the win* fed downwards, either by 
gravity or with the aid of a spring. The distance between 
the sheath and the plate (and, therefore, the length of 
platinum unprotected) is regulated by a screw adjustment 
in the bolder carrying the former. An electro-magnetic 
adjuatinent, involving the use of a solenoid, may be used 
where automatic regulation is re(]uired. — W. G. M. 

I'itanous Chloride ; Elect roly Pc'] Manufacture of a 

Mete . H. Spence and P, Spence and Sons, Ltd., 

both of Manchester. Eng. Pat. 16,238, July 22, 1902. 

Ske Fr. Pat. 324,835 of 1902 ; this Journal, 1903, 678. 

— T. F. U. 

United States Patents. 

Generator ; Thermo-Electric . A. Tissicr, Paris. 

U.S. Pat. 729,108, May 20, 1903. 

See Eng. Pat. 18,035 of 1900; this Journal, 1901, IlOO, 

G. M. 

Primary Raitcries ; Solution for . II. S. Amwake, 

(;amden, X.J. T.S. Pat. 729,833, June 2, lti03. 

WiiKiiK the battery is of the poraus-fliaphragm type, the 
electndyte on one side of the diaphragm is composed of 
7 parts of sodium hydroxide and lo parts of water, and on 
the other side of 5 parts of sodium bichromate, 9 parts of 
sulphuric acid, and to parts of water. — G. Jl. U. 

Galvanic Battery. J. TL Lord, I’ottenville, N.Y. 

U.S. Put. 730,833, June 9, 1903. 

The process of rehabilitating exhausted batteries consUU 
iu arranging the electrodes so that any solids foimed during 
evaporation will be deposited by gravity on, or in proximity 
to, the anode, but will be prevented from lodging on the 
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ac'.ive surface of the cathode. The battery is then heated j 
to a temperature sufficient to evaporate the exhausted or i 
partially exhiusted electrolyte, and to deposit the non- j 
volatile constituent of it in a chemically and electrically j 
active form on the anode. The volatile portion is condensed j 
and collected, both parts of th3 electrolyte being thus ' 
recov**red. — G. H. H. 

FiiENCH Patents. | 

Theniiopfiores ; Process and Apparatus for the Electrical ! 

Production of Heat in . DcuUche Thermophor 

Akt.-Gesellsch. Fr. I’at. :i‘i5,751, Aug. I, l‘)02. 

This is an automatic di‘vicc for making or breaking an 
electric circuit (uuployed tor the heating of thermal ; 
accumulators (such as s(><liam ac'Ctate, which is alternately | 
fused and allowed to crystallise). This is accomi)lished by i 
means of a tloat on a mi rcury-cohiran immersed in the 
material that is being heated. The float in lisiiig, at a certain j 
point (chosen in aeeoi dance with the temperature at which 
the apparatus is to operate), raises one end of a hollow 
vessel made in the shape of a dumbbell, and pivoted at the 
centre, and so brings about a hhort circuit, llut this dumb- i 
bell-shaped vessel is half full of >Yater, and, it being now 
slightly raised above the horizontal, tht* water flows to the i 
opposite end of the vessel, and, disturbing the eijuilibriiim, 
causes it to swing over, ami, in so doing, to break the 
electric circuit completely. As the mercury column con- ' 
tracts again during the cooling j)rocesR, the float gradually 
sinks, until, at hist, an arm attachment, pressing against 
the raised contact arm, depresses it until it again makes 
electrical contact, and so completes the circuit once 
more. When the apparatus is not required to act auto- 
matically, it is of simpler construction, and it suflices | 
that the mercury column shall, at a certain temperature, 
complete an electric-bell circuit, and so give aii audible 
signal. — \V. G. M. 

Batteries ; Neir Fluid for Electric . E. Durant. 

Fr. Pat. a25,G31, Oct. 27, 1902. 

MaN(;a,\()US chloride (3o0 grins.) and ammonium sulphate : 
(150 grms.) are dissolved iu water (800 cb. in.) and the 
solution is carefully mixed with a solution of ammonium 
carbonate (180 grms.) iu 200 cb. m. of water to which hydro- 
chloric acid (1 5 grms.) and ‘Gu/ .v/oWa” (50 grms.) have 
been added. The resulting precipitate is filtered before use. i 

— w. G. M. ; 

Pile; Thermo-Electric . A. Wolf, jun., and Co. ! 

Fr. Pat. 326,065, Nov. 3, 1902. ' 

The negative element of the eouple is made of strip metal | 
so cut that there is a long horizontal arm supported by an 
upright sheet of copper, and coiineeted by a short vertical 
strip with a short horizontal arm turned back parallel with 
the longer arm above. The positive element is attached to 
the end of the short horizontal arm, and the flame used for | 
heating is allowed to play on the angle of this arm and its ' 
vertical connecting strip, so that the heat is conducted ' 
through the strip to the positive element. In order to ! 
avoid los.s of heat as far as possible, the short portion of ' 
the strip between the flame and the positive block may i 
he made of a metal, such as silver, of high thermal | 
conductivity. — W. G. M. 

Heating by Electricity ; Electrical Resistances and Appa^ \ 

ratus for . C. Grivolas, jun. Fr. Pat. 326,102, 

Nov. 4, 1902. 1 

The electrically heated wires of the apparatus are covered 
with asbestos saturated with a strong solution of acetate, ‘ 
tartrate, oxalate, or similar salt, of aluminium, after which the ! 
mixture is heated to from 120^ to 200° C. for a few minutes, I 
until no more gas is evolved or smell is noticeable. Ihe j 
asbestos coating thus formed, acts both as protector and , 
insulator. — W. G. M. i 

Insulator } Electrical and Thermal — , and its Process j 
of Manufacture, C. Grivolas, jun. Fr. Pat. 326,103, ' 
Nov. 4, i#02. j 

Asbestos (whether as card, cord, powder, fibre, or other- | 
wise) is treated with a solution of commercial silicate of , 


soda or of potash. After immersion for a sufficient period 
(3 hours for card 3 mm. thick), it is dried for 48 hours at 
— 3U'* G. The material is now very hard and rigid. 
For some purpories the soda or potash should he removed 
subsequently from the pores by immersion in boiling water. 

— W. G. M. 

Celltiiosc from Wood ; Manufacture of , by Chlorine 

developed by the Electrolysis of Metallic Chlorides. 
C. Kellner. Fr. Pat. 326,313, Nov. 13, 1902. XIX., 
page 817. 

Chlorine; Process and Apparatus for the Electrolytic 
Production of Oxygenated Compounds of {^Hypo- 

chlorites']. Soc. Elektrizitats A.-G. vorm. Seliuckcrt 
et Tie. Fr. Pat. 326,598, Nov. 22, 1902. VH., 
page 796. 

Eleetrolyser [for Sodium Chloride], with Revolving 
Platform. A. Epple. Fr. Pat. 326,787, Nov. 28, 
1902, 

The apparatus consists of a circular stoniiware receiver 
divided by two partitu'ns diametrically placed. The; 
upper part of the receiver is closed by a circular cover, 
carrying two tubes diametrically opposed to cacli other, 
and placed iu a plane ])erpendicuhir to tlie partitions. 
One tube collects the chlorine and the other the hy«lrogen 
evolved (lurir g decomposition. The electrodes enter the 
receiver throu/'h openings in the sides or in tin* cover. 
The bottom of the receiver is formed by a circular hori- 
zontal cast iron platform, mounted < n a vertical .shaft 
capable of a ‘^!ow rotatory movement. It is claimed that 
the regular circulation of the mercury cathode is assured 
by the moving platform, and that the evolved hydrogen 
collected can be utilised for the lienting and conceutraiioii 
of the soda lye formed in the apparatus.— G. 11. K. 

Liquids of all Khids ; Electrolytic Treatment of .. 

('. Arzanc). Fr. Pat. 326,435, Nov. 18, 1902, 

Skk Eng. Pat. 25,354 of 1002 ; this Journal, 1903, 636. 

— T. F. 11. 

(/?.)— ELECTKG-.METALLURGY. 

Metals; Quantitative Determination of , by Electro- 

lysis, P. Denso. XXIIL, page 824. 

Enom.sh Patents. 

Magnetic Qualities of Materials {Iron, Steel, 

Apparatus for Testing . The Ihitish Thomson- 

Ilonston Company, Ltd., Loudon, and b\ Holden, llugby. 
Eng. Pat. 15,113, July 7, 1902. 

Tiik apparatus comprises a permanent magnet in the field 
of which a movable closed conductor is suspended (with 
the minimum possible of friction), a closed magnetic 
circuit being formed wholly or in part by the test sample, 
having an exciting winding linked therewith, through which 
known electrical currents may be passed for determining 
(he magnetic constants of the material of the sample by the 
displacement of the closed conductor (indicated by a 
pointer), resulting from the changes of the magneti.sing 
current. — E. S. 

Sodium ; Manufacture of [Electrical], T. Ewan, 

Glasgow. Eng. Pat. 14,739, .Tuly 2, 1902. 

Flski) sodium hydroxide is electrolysed in a cell divided into- 
compartments by a poious diaphragm of sodium aluminate 
or alumina, or a mixture of these. A current of air or of 
a suitable gas is passed over or through the electrolyte 
in the anode compartment to remove the water as it forms. 

---E. S. 

Zinc; Apparatus for Elect rolytically Coating Sheet Metal 
with — A. G. Bloxam, London. From Columbus ” 
Elektricitiits-Gesellsch., Ludwigshafen a. Rhein, Ger- 
many. Eng. Pat. 15,123, July 7, 1902. 

The plate to be coated is suspended between anodes, and is 
held in place by distance-pieces of glass or other non-con- 
ducting material so shaped that the end in contact with the 
plate is a point or a knife-edge. The distance-pieces are^ 
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mounted OD a frame facing the sheet, one or both of the 
frame* being movable. The plate may he supported at the 
bottom as well as at the sides, aud may have shields for 
covering its edges. The movable frames may be suspended 
from rollers running on the edge of the bath. — W. G. M. 

Zincing Process; Electrolytic . I. Szirmay and 1.. 

von Kollerich, both of lladap«ist. Kog. Pat. .^>448, 
March 9, 1903, 

This process, which is an improvement on that <lescrihed 
in Eng. Pat. 19,659, 1900 (this Journal, 1901, 1003), con- 
sists in adding the double sulphate of aluminium aud 
magnesium, obtained by crystallisation from a mixture of 
aluminium and magnesium sulphates in solution, to the 
zincing bath for the purpose of obtaining denser and ftrmly 
adherent sine preeipitates on the articles placed in the bath 
as cathodes. — (1. H. K. 

Oiilvanic Deposits ; Apparatus for the Production of . 

E. Miiller, Berlin. Eng. Pat. 8900, April 20, 1903. 

It is stated that in apparatus for the production of galvanic 
deposits the electrolytes have not hitherto been fully 
utilised, inasmuch as a fairly large percentage of the 
deposit has been attracted by the cathode. 'I'o remedy this 
defect it is proposed to employ a cathode consisting of a 
metal, such as aluminium, th.it lias little or no attraction 
for the deposits. — G. H. R. 

Aluminium ; Process of Electrolytic Manufacture of . 

(i. Gin., Paris. Eng. Pat. 964, Jan. 14, 1903. 

In this process the electrolytic solvent and the intermediate 
reagents used ore continuously recuperated. Bauxite is 
treated with a solution of hydrofluoric acid in sufficient 
<]uantity to eoinbine with all its component parts so as to 
form aluminium fluoride (lirst element of the electrolyte) 
as well as iron fluoride and the fluosiiicates an<l fluotitunates 
of alurainiuin, the silica, the titanic acid, and the iron being 
suhscqueQtly precipitated by an addition of alumina. The 
hy<lrofluoric acid is obtained by the decomposition of the 
sodium fluoride which is the residue of the electrolysis, 
the decomposition being effected by means of tlie sulphuric 
acid recuperated ihrougti the oxidation of the sulphur 
disengaged at the anode, 'file sodium sulphide (second 
element of the electrolyte) is made by reducing the sodium 
.sulphate resulting from the decomposition of sodium 
fluoride by sulphuric acid, the various operations thus con- 
stituting a continuous closed cycle. Aluminium is pro- 
duced by decomposing with an electric current an electrolyte 
formed by a molten mixture in definite proportions of 
aluminium fluoride and sodium sulphide (I mol. : 3 mols.). 
Reference is made to (Jer. J*ats. 03,993, of Bucherer, and 
68,909, of the Aluminium Ind. (Jes., Neuhauseu, and to 
Gooch’s Eng. Pat. I6,5.j5, 1899 (this Journal, 1989, 1030). 

— (i.ll. H. 

United States Patents. 

Steel } Making , direct from Iron Ore. M. R. 

(Jonley, Brooklyn, Assignor to Electric Furnace Co., 
New York. U.S. Pat. 730,746, June 9, 1903. 

See Eng. Pat. 7660, April 1, 1902; and compare U.S. 
Pat. 697,810, April 15, 1902; this Journal, 1902, 915 
and 628. (See also this Journal, 1902, 622.) — E. S. 

Electric Furnaces; Process of Treating Materials by 
Hadiated Meat in — — . C. G. P. De l^aval, Stockholm. 
U.S. Pat. 729,614, June 2, 1903. 

The material is introduced into an electric furnace chamber 
so as to form a stack, first increasing and then decreasing 
in height in the direction of flow. The temperature, and 
the consequent rate of consumption at the sloping side of 
the stack facing the source of heat, is controlled by con- 
tinuously and mechanically feeding fresh material to the 
back of the stack.— G. H. R. 

Lead ; Electro-deposited — A. G. Betts, Lansingberg, 
N.Y. U.S. Pat. Ke-issue 13,117, June 9, 1903. 

KLicTRO-deposited lead is claimed as ** a new product 
Rbaracterised by anbstantial purity, coherency, and uni- 
Ibrmity of structure throughout^ practically free from 


crystalline form, and having substantially the homogeneity 
of cast lead, with a density of about 11*3, and retaining 
the normal struotuml charaeteri.sties due to electrolysis.’* 

-0, H. R. 

Fuencu Patents. 

Alloy A kind of , or a Ternary Metallic (?ompoiitiomf 

Melted and He fined. Soc. nnoii. Ea N^omotallurgie. 

Fr. Pat. 320, UO, Nov. 6, 1902. 

Ikon, nickel, aud chromium are inelteii together and 
refined in an electric funiuco. It is preferred that the 
proportions of the metals taken should he between minima, 
for iron of 16, for nickel of 5, and for ehromiurn of 24 per 
cent. ; and maxima for the respective metals of 38, 60, and 
57 percent. A small proporiion of one of these ternary 
alloys, fused with steel or iron, is stated to impart to the 
latter great resistance to corrosion, us well as increased 
toughness and idasticity. — K. S. 

Manganese ; Prnees's for the Eleclrometalluryiral Treat- 
ment of the Silieuletl Ores of———. G. (tin. Fr. Pat. 
326,438, Vov. IK, 1902. 

To prodiue fl-iTomaugiiuese, silicated ores, previously 
mixed with sufficient lime to saturate the silicic lu-id to the 
condition of hisiliciiti', are fused in an elcctri«> furnace with 
the amount of earhoi: suflicienf to redaee tlie protoxide of 
manganese, tlie scoria* b(‘iug afterwards rediiceil in a 
second furnace to obtain silicide* and carbide of calcium. 
Silicide of manganese is produced h\ fusion in an electric 
furnace without Ollier addition than that of an aiiioimt of 
carbon regulated according to the richness in silica of the 
allov to be obtained. la order to obtain compounds 
increasingly rich in silica, the fractiotuil reduction of the 
scorite is carried out in several successive furnaces, each 
of which is fed by the scoria* of the preceding one. 

— (i. H. R. 

Copper and Zinc ; Proce8.s for the Ex traction of , by 
the Electrohftie Treatment of ihcir Ora. S. liaszczyn- 
aki. Fr. I*at. 326,.>I2, Nov. 20, 1902. 

In order to prevent the anodic oxiilation of the cations, 
porous ami absolutely permeable envelopes are closely 
packed round the insoluble anode, or tissues may be UBed, 
the thickness of which is in inverse ratio to the density of 
the current empIoye<l. — G. II. R. 


XII.-PATTY OILS. PATS. WAXES, 

AND SOAP. 

Fats; Splitting of , by Enzymes. V/. * (Jonnstein. 

Fifth Internut. ( oiigrc.ss of Applied ( 3ieiuistry, Berlin ; 
Zeits. angew. (Tiein., 1903, 16, [24], 570 — 571. 

Fifty kilos, of seeds of Hicinus communis are coarsely 
crushed and rubbed with part of the fat. The rest of 
the fat is mlded along with 300 to 500 litres of acidified 
water (N/30 to N/50 acetic acid) and the mixture i« 
stirred until an cimilsioii is formed. After standing for 
24 hours the mixture is heated to 70' — 80' ( ’. and sulphuric 
acid is added. Three layers are formed ; the uppermost 
coiitaiD.s glycerin nnd water, the middle one is an emulsion 
containing solid portions of the seeds, 5 per cent, of^ fatty 
acids, and 20 per cent, of glycerin, the lower one being a 
clear layer of fatty acids. The glycerin can be removed 
from the middle layer by washing with water. — J. McG. 

Oifs ; Characteristics of some Less Knoicn .1. J. A, 

Wijs. Zeits. Untersuch. Nahr. -u. (ienussm., 1903, 6, 
[11], 492--496. 

Echinops Oil. — This was obtained from the seeds of 
Echinops reiroy a plant grow'iiig on the coasts of the 
Mediterranean and in Alia. The seed contains about 27 "ft 
per cent, of a semi-drying oil of a pale yellow colour. It 
IS soluble in the ordinary solvents and in an equal volume 
of hot glacial acetic acid. A sample after neutralisation 
with sodium carbonate dissolved in absolute alcohol at 

D 
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15^ C. to the extent of 51 in a li<re. It gives neither j 
Halphen’s nor the Ihiadoain reaction. 

Ptnlla Oil is contained in the nuts of Perilla ocymoiden, 
which ’8 cultivated in Jlritish Iiidii, ( hina, and Japan. 
The kernels extracted by the author yielded ‘15*8 per cent, 
of a dark yellow oil, which resembled linseed oil in taste 
and odour, but had smaller diyinjr power than that oil. 

It does not react with llalpben’s or Baudouin’s reaffent. 

Water-Melon Oil is obtained from the seeds of Curcumis 
ciirulluSf and is sold in France under the name of hereof or 
beraf. The seeds examined by the author were derived 
from Senegambia. They contained 62 per cent, of kernels, 
yielding 65*8 per cent, of oil, whilst the oil-free residue 
contained .52*8 per cent, of proteid matter. The extracted 
oil was pale yellow in colour jind nearly odourless. It did 
not give Ilalphen’s or llaudouin’s reaction. The acid and I 
saponification values were identical, so that n formation of I 
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inner anhydrides, as observed by Tortelli (this Journal, 
1902, 1187), had not taken place. 

Tea-Seed Oil . — This oil, obtained from Japanese tea, 
had a yellow colour and a characteriatic odour. 

Garden Cress- Seed Oil . — The first sample in the sub- 
joined table was obtained by extraction with petroleum 
spirit, and the second by cold expression from 8ee<ls con- 
taining 25*2 percent, of oil. lloth oils bad the characteristic 
odour of the plant, which was more pronounced in the 
case of the extracted sample. On saponification the odour 
disappeared, being replaced by a fishy odour, but on 
acidification the original o«lour again appeared. 

Jiadish- and Mustard Seed Oils — These were obtained 
from the seeds by cold expression. The radish oil, which 
had an odour recalling that of rape oil, was derived from 
the seeds of Raphanus saiivns^ var. niyer. 

The constants of these differcMit oils were as follows : — 
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Echinopa oil. 1, 

II 
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Pumpkin-Seed Oil. H. Strauss. Chcm.-Zeit., 27, [TIJ, 
527. 

CoNTU.vuY to the ' Statement that pumpkin seeds yield 
only 20—2.5 per cent, of oil, the author has obtained 
47*43---47*95 per cent, from various samples of decorti- 
cated seed, and 36*60 — 37*40 per cent, from the whole 
seeds, by extraction with the usual solvents, the largest 
percentage being furnished by ether. These results were 
also confirmed by trials on a practical scale, the seeds 
being decorticated, crushed in edge-runner mills, heated to 
80° — 90“ C., and pressed. The first pressing left 10 — 11 pet 
cent, of oil in the cake. 

rhe iodine value given by the oil w.as found to be 120 ,5 
in the case of that extracted with ether, 117*2 of that 
extracted with heuzene, and 116*5 in the e.'ine of that 
extracted with petroleum spirit. The oil is of a 
reildish colour, and withstands the action of the usual 
bleaching ageuts. Caustic soda reduces the colour to pale 
yellow, but this treatment involves considerabb^ loss by 
saponification. 

Complete analysis of the seeds furnished the following 
results : — 



Whf.le 

Decorticirtcd 


S(8'ds. 

Seeds. 


Per Ont. 

Per Cent. 

Aloisiure 


7*08 

Mineral matters 


4*40 

Tat 


47*43 

PrudeprotcidH.... 


28*00 

>lon-nftrogcnou8 

nmilor *2o*;i5 

13*03 


(by difference)- 


Oil Cake. 


Per Cent. 
11*14 
«*77 
10*b7 
:i7*9.1 
.10*17 


-C. s. 


Kadam Seeds (^Hodgsonia Kadam'), J. Sack. Pharm. 
\Veekblad.,40, 313— 315, Chem. Centr., 1903,1, [24], 
1313. et 

Hodgsonta (^Trichosanthes) Kadam, Miq., is a climbing 
plant which grows to a height of 30 m.| and is found in the 
neighbourhood of Padang, in Samatra. its seeds attain a 


weight of 100 grms. and a length of nearly lOcm.j they 
consist of (I ) a skin-like husk which, on the average, forms 
46 per cent, of the total weight, and contains only 0*7 per 
cent, of ash ; (2) a spongy inner layer, that forms 2*5 per 
cent, of the total weight, and contains 64 per cent, of 
cellulose and 14*2 per cent, of water; and (3) an oily, 
bitter kernel, composed of 21*5 per cent, of albumin, 68* 1 
per cent, of fat, 3*7 per cent, of cellulose, 2*6 per cent, of 
ash, and 3*5 per cent, of water. By pressing the kernels, a 
white, tasteless, and odourless setni-li(]uid fat is obtained, 
which melts ut 21" C., has the sp. gr. 0*919, and consist.s of 
80 per cent, of triolein and 20 per cent, of tripalmitin. 

An old sample of Indian kailam fat, examined by the 
author, was coiouied slightly yellow, it was quite solid, and 
had the m. pt. 45“ C. and sp. jrr. 0*998 ; it consisted of 
20 per cent, of triolein and 80 per cent, of tripalmitin. 
Thi:; sample w as probably prepared by wai ining and then, 
after cooling, removing only the solid portion of the fat. 

—A. S. 

Cholesterol; JJerivaiivps of . II. Sehrotter. Monatsh. 

f. Chem., 1903, 24, [3], 220—228. 

Tin-; cholesterol insed in the author’s investigation was 
obtained from gall stones by extraction with ether. Twenty- 
five grms. of th(‘ puritied product were brominated, and, 
after spontaneous evaporation of the excess of bromine, 
the residue was dissolved in ether, and the solution washed 
with dilute sodium liydroxide solution. On distillation of 
the ether, a. greasy deposit soon appeared which, when 
separated and dried in vacuo over sulphuric acid, formed a 
hrowu powder. The distillation Avas then continued until 
only a third of the ether remained, and on now adding a 
large volume of aleolud, a light yellow powder wa.s pre- 
cipitated, Avlulst a further amount was deposited on 
concentrating the filtrate. Finally, by the addition of 
water to the alcoholic filtrate, the remainder of the bromides 
separated in the form of an o 
The total yield of bromides wi 
the following fractions (a) 
soluble in chloroform, benzene, 
in ether, insoluble in alcohol. 

150“— 160“ C. and at 140“-!^ 


which gradually solidified 
C6 grins., and consisted of 
A brown amorphous powder 
acetone, and (with difficulty) 
It melted (decomposed) ur 
15“ (\ after purification from 
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amvl alcohol, and it« composition corresponded with the 
formula .! ‘.>7 HjaBr^O. Amount « 40 grins. ( 6 ; A compound 
soluble in* chloroform, benzene, acetone, and ether, in- 
soluble in alcohol. This formed microscopic crystals, 
melted (decomposed) at 14:* C. after reprecipitatioo, ;ind 
had the same composition as the first fraction. Amount -- 
20 grms. (c) A compound soluble in alcohol and insoluble 
in water, decomposing at 112 '" C., aiul having the eoiupo- 
sition Cj;ll.^Br^O. The fractions thus consisted, in the 
main, of 'two hroroules. a uono- and a hexa-bromide of 
dehydro-cholestcrol C 27 ll 32 ^>. formed by tlie elimination of 
12 atoms of hydrogen, as hydrogen bromide, from the 
cholesterol. On treatment with nascent hydrogen both 
bromides behaved in the same manuer, yielding si dark 
brown amorphous compound readily soluble iu benzeue, 
sparingly soluble in ether, and not melting below 250 ’ C. 
As this could not be psirified it was not furthep exsimined. 
They also yielded a dibromide, Cj^HaoBr^O, which dissolved 
readily in alcohol, but was insoluble in water (m. pt. not 
sharp, 62° — 64° C.). 

This dibromide slowly dissolved in strong nitric acid 
with the evolution of nitrous vapours, and on pouring the 
solution into a large volume of water it yielded a yellow 
fiocculent amorphous deposit. This was readily soluble in 
ether, benzene, chloroform, alcohol, and sodium hydroxide 
solution. When purified by reprecipitation it melted (not 
sharply) at 198° (\, and had a composition corresponding 
with the formula, (:; 7 H 2 iBr. 2 ( N( > 2 ) 30 ^. It was an acid 
corapouud aud yielded dark brown, amorphous silver aud 
barium salts. — C. A. M. 

Woolf at Oleins i Examination of . J. Marcusson. 

XXIII., pagc>25. 

Bidji Pakoe Hadji (^Cycas circinalis, L.). J. van Dongeu. 
XX., page 818. 

Giya r in ; New Process for the Extraction of f from 

Distillery Residues. L. llivit'^re. XVfl., page 815. 

Ekolish Patents. 

Eats^ and MelhyU and Ethyl-esters of Fatty Acids; 
Process for the Preparation of Bromine and Iodine 

Compounds of . W. Majert, Gruenaii, uear Berlin. 

Eng. l*at. 11,494, May 20 , 1902. 

See Fr. Pat. 320,9911 of 1902; tliis Journal, 1903, 164. 

— ^T. F. B. 

SiKips and Eatly Acids ; Production of . II. II. Bake, 

London, from ( J. Keale, Lauria, Italy, Kng. Put. 11,778, 
May 23, 1902. 

Sr.K Fr. Pat. 321,510 of 1902 ; this Journal, 1903, 21 H. 

— r. F. B. 

\^Cooling Machine for Liquid Soap, Ge/rtfm, r.] Sheets 
or Plates ; Process and Apparatus for Manufartur- 

ijig \ from Warm Liquids which become hard or 

Gelatinise in the Cold. F, and E. Fischer, Vienna. 
Eng. Pat. 3774, Feb. 17, 19u3. 

Mechanical details are given of a plant similar to a 
plate-filter-press. The hot liiiuid is run into alternete 
compartments and cold water is circulated through the 
intervening compartments so as to rapidly set the li(|uid 
into solid plates. — R. L. J. 

French Patents. 

Acids of the Scbacic and Hydro-aromatic Series serving for 

Synthesis of Fatty Substances ; Manufacture of , 

from Naphtha. N. Zelinsky. Fr. Pat. 326,665, 
Nov. 25, 1902. 

Claim is made for the process of subjecting chlorinated 
fractions of petroleum to the successive action of magnesium 
and carbon dioxide (this Journal, 1903, 149). — C. A. M. 

Fats and Oils readily forming Emulsions / Manufacture 
of — . Soc. Allcndorfif aud Kopp^ Fr. Pat. 326,668, 
Nov. 25, 1902. 

A MIXTURE forming a permanent emulsion with water is 
obtained by adding pure cholesterol or wax alcohols to 
oils or fate.— C. A. M. 


Xin.-PIGMEliTS. PAINTS; BESINS, 
VARNISHES: INDIA-RUBBER. Etc. 

(. 4 P lOM KNTS, I>.\ I NTS. 

Zittr Paints; Substitution of , for lend Paints. 

.1. L. Breton. (\»mpfcs roinl. I 136, [‘-^4], 1446 — 
N47. 

Wim i: lead paint icMsts. belter rliuu paints of zinc oxule 
or lithopone, fin* action ol certain strong uiids, and the 
penetr.ntioii of t fllorescnces of salrpetre ; but it is inferior to 
them in resiviing heat, sinlden variations of Icmpcruture, 
hydrogen sulphide, atnl energetic oxididng ngents like 
sodium hypochlorite. White lead paints adhere less firmly, 
ami shew a greater tendency to blister, than zinc oxide or 
lithopone paints. The addition of turpentine, while thinning 
all paints, whatevc i their base, docs not sensibly alter the 
resisting power of either lead or zinc juiints. 'I’hc mixture 
of whiti* lead with linseed oil is less nearly homogeneous 
than the ini.vture of the smut! oil with zinc oxide. For 
eipial weights the covering powers of white lend, lithopoiie,^ 
and zinc oxide are approximately represented h}' the figures 
3, 4. 6, respt'Ctivel}', Foi- all tliesr reasons, as well as from 
sanitary coiisiileratiiui'^, the substitution of zinc paints for 
lca<l paints is rr* ‘ouimondcd. — d. T. 1). 

English Patknt.s. 

Tin and id her Strap; Treatment of . [Pigment.^ 

r. D. Brin lhy. Lng. Tat. 8693, Apiil 15, 1902, X., 

page 801. 

pigments [Mi.iiurcs of Zinc Hydroxide and Barium 

Snlphate] ; Processes of Making . W.d. Arra- 

brusteraml .7. Morton, St. Louis, Mi.ss. l'!ng. J’at. 6.521, 
Mareli 20, 1903. 

PiHX Ks.sEs are <h*scrihcd for making mixed pigments of the 
abovc-mcntioiu'd composition by consectitivo double decom- 
positions, the by product of the lirsi being caused to react 
with a third suhstiujce so as finally to yield a solution of 
the same ingrc<lient as originaiJj' taken. l'’or instance, a 
solution of zinc (or barium) chloride is mixed, in proper 
proportion, with one of barium hydroxide (or zinc sul- 
phate) ; when :i precipitate of zinc hy<lroxide (or haritim 
sulphate) falls and a solution of barium (or zinc) chloride 
is left. To this i> added a solution of zinc sulphate (or 
barium hydroxide), when the first precipitate is coated 
' with one of hariiim sul[diate (or zinc hydroxide), leaving 
in solution the e(|uiv'alcnf quantity of the original zinc (or 
, barium) chloride. Tlie use of a solution of zinc sulphate 
to decompose on.e of barium hydroxide is disclaimed ; for 
this known process is said to have the defect of yielding 
a crystalline barium sulidiate; hut other salts of barium, 
and of zinc, may ht* employed. — 11. L. 

IImti.o States Tatents. 

“ Calcimine ('omposition and Process of Producing same. 
C. Adams, Lellows Falls, \'t., LI.S.A. L'.S. Fat. 730, .505, 
June 9, 

A <’OM)*o.''ri’i()N consiHting of a mineral basi*, ca.sein, an 
alkali, boraX, and alum. — F. 11. J-. 

Paint and .]*rncesa of Producing same. 0. Adams, 
Fellows Kails, Vt., U.S.A. L.S. Fat. 730,506, Jam; 9, 
1903. 

A RAJNT comi*osition consisting of a mineral base, ca.scin, 
an alkaline suli-stance, lime, and alum. — H. L. 

French JhvTENr. 

Woody Artificial; Manujariurc of [^Utilisation of 

Wa.ste Materials of the (Joijur Trade]. J. Ei’din and 
A. Erne. Fr. Fat. 326,210, Nov. 10, 1902. IX., 
page 798. 

(/?.)- RESINS, VARNISHES. 

Exudation Resins. Oxidation of Land resinol. M. Bai»- 
berger and H. Fenezeder. .Monat.sh. f, Chem. 1903, 
j [3], 209— 217. 

1 On oxidising with chromic acid the laricircsinol, 

‘ C,rH,,COCIf,):(OH;4 

D 2 
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i(K>Iat«d from the exudation resin of larch (this Journal. 
1899, 1134 j 1901, 50, 262), or its tetracetyl derivative, , 
C| 7 H, 3 (OCHa),(()CH 3 CJO) 4 , an oxidation product with the j 
formula, C,9Hi3O5(()CH3)2(0CHjC0)4, is obtained. When 
Haponilied this substance yields a body of the composition, 
C, 7 H,oO(OCH 8 ) 2 (OH )3 melting? at 180'’— 181" C.. and yield- 
inp a diacetyl derivative, C, 7 M,flO((>CIl 3 ).j(()CH 3 CO )2 and 
a dimethyl ether, Cj7H|oO((3cil3)2(()CU3)2. — C. A. M, 

(Sepals ; Solubility of Hard . C. ( .’offigiiier. 

Hull. Soc. Chim,, 1903, 29, [llj> ^^*1 — 557. 

OeKKATiNO in a similar manner to that employed in a 
previous investigation (this Journal, 1902, 918), the author 
has (examined the action of various solvents on specimens 
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3 grms, of the resin were boiled with 20 c.e. of the solvent 
for two hours, and the residue washed with 20 c.e. of the 
same thrice. 

In some old varnish formulie, the addition of camphor or 
ground glass is recommended for assisting the solution of 
resins. The solubility of Zanzibar copal in ether is not 
materially niodihed by either of those additions.— .M. J. S. 

Oil I'^aniishes ; (Jompnsitioii aud Practical Testing of 

. A. lleupel. Clieui. Kev. Fett-u. Ilarz-Ind., iood, 

10 , [G], 125-128. 

Oji. varnishes consist almost e.xclusively of copul re.sin 
which has been rendered soluble by heat, linseed oil, and 
oil of turpentine. Amber has been used to a small extent 
instead of eopal ; Chinese wood-oil (tuug oil) and (latterly) 

IH villa oil in place of linseed oil ; and benzene and benzine 
^petroleum spirit) in lieu of oil of turpentine. With the 
object of cheapening production, attempts have been made 
to substitute ordinary colophony for copal resin, but the 
dry varnishes arc deficient in hardness. The so-called 
“ resinate of lime,” i)repared by fusing colophony with 
calcium hydroxide, is free from this defect, but is liable to 
<lecompose when the film of varnish is exposed to moisture. 
The glycerin-ester of abietie acid introduced by Schaal is 
less affected by w’atei, but the varnishes do not dry so 
satisfactorily as those made with copal. Within the la.«t 
few years, however, it has beeu found possible, by the 
combination of various drying oils, and by submitting them 
to new methods of preparatory treatnymt, to make varni.shes 
from calcium resinate which arc absolutely unaffected by 
moisture, although they do not resist the action of weather | 
so well as those made with copal. — M. J. S. 

Knousii Patents. 

Linoleum ; Processes for Making . h, W. Seeser, 

Delmenhorst, Germany. Eng. Pat. 15,890, July 16, , 
1903. I 

The invention relates to the manufacture of linoleum on a i 
lighter (and therefore cheaper) foundation material thau ; 
has hitherto been possible. This is effected by the use of j 
u strong auxiliary fabric, which runs in a straight line from 
the compression rollers to the polishing rollers, aud is ! 
capable of relating the stretching pull exerted by the i 
latter. Tinoleum. sheet wiin its light foundation 

material Is separated from the auxilif^ fabric whilst I 
passing from the compression to the polishing rollers, and 1 
is carried over a loose roller suspended by springs, so that i 
it is not exposed to the pull of the polishing rollers, and j 


i of copal from Zanzibar and Madagascar. The characteristics 
the two specimens were as follows : — 

j j Kdlts- 

Density ai Melting Arid torfers 

13“’. Point. Value, sa^wnif. 

' j Value. 

Zanzitmi- copal ^ 1 -O.-i:-! 'OiW | Above ' 70-1 

.Madagtuscar 1 *051— I'OtM) j Al-()ve3(MP 7H‘5 ' «5-;t 

in the following table, A signifies the percentage of 
insoluble matter when the resin was exhausted in u 
Soxhiet extractor ; B the percentage left unclissolved when 
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tbe finished material is again separated from the auxiliary 
fabric after passing between the latter rollers. By making 
the auxiliary fabric of wide mesh, or with a roughened 
surface, a linoleum may be produced with its under surface 
rouahened or ribbed, aud the separate threads of the liglit 
foundation material are pressed into the linoleum com- 
position, thus promoting their adhesion and permanence. 
( ’ompari* Fr. Bats. 323, 83u, 325,129 ; this .lournal, 1903, 
362, 641.— M. J. S. 

Linoleum or the like, haring Patterns resembling Wood or 

Fabric ; Processes for Producing . li. W. Seeser, 

Delmenhorst, Germany. Eng. But. 1.5,891, July 16, 
1902. 

Skk Fr. Bat. 323,836, this Journal, 1903, r»C2 ; also Eng. 
Bat. 15,890, 1902, preceding.— F. H. L. 

Linoleum (Harpets in Multi-coloured Patterns ; Manu- 
facturing . F. K. M. af F^kstroin, Stockholm. Eng, 

Bat. 6086, March 16, 1903. 

The web of cloth travels in a horizontal direction, and over 
it i.s a frame or stencil with perforated bottom, divided into 
compartments conforming with the desired pattern. This 
stencil is fed with parti-eoloured linoleum from a suitable 
number of hopi)er8, and is arranged to travel with the cloth 
hacking for a distance equal to its o^va length. The per- 
forations are then automatically clo.sed, the cloth passes on 
to the heating rollers, and the stencil returns to its original 
position. — F. II. L. 

United States Patents. 

Paint Vehicle. C'. VV. Bilfinger, Assignor to W. M. 
Morgan, both of Fayetteville, N.C. U.S. Bat. 729,837, 
June 2, 1903. 

A MixTuiiE of about equal quantities of creosote oil and 
(*otton-sc*ed oil, to which lead oxide is added. — T. F. B. 

Creosote Oil ; Treating — — \_Linseed Oil Substitute'^. 
C. W. Bilfinger, Assignor to W. M. Morgan, both of 
Fayetteville, N.C. U.S. Pat. 729,838, June 2, 1903. 

Creosote oil (50 galls.) is agitated with powdered caustic 
soda (I lb.); the mixture is allowed to settle and the 
sediment is removed. The oil is now washed with an 
equal volume of water, and air is blown through it. After 
the addition of lead oxide (I lb. for every 10 Ih. of oil), 
the mixture is suitable for use as a lioBeed'oil substitute. 

— T. F. B 
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(C.) -INDIA-RUBBER, &o. 

Vulcanisation Process ; The — . C. O. Weber. 

Gommi-Zeit., 1903, 17, [37], 812. 

Thb cause of longer time being requiretl to vulcauiao 
0>Dgo rubber by the air-cure process than by the irater- 
cure is the' difference between the co-efficients of heat- 
conductivity of the two media, air and water, and has nothing 
to do with the pressure under which vulcanisation takes 
place in the water-cure. 

Para and Congo rubber give practically the same results 
when vulcanised in the water-cure, whether under atmospheric 
or increased pressure. The former vulcanises as quickly 
also in the air-cure, but Congo rubber takes much longer. 
There is no ground for the statement that Para and Congo 
rubber behave differently under varying pressure'^. 

It follows from the above that Para rubber it vulcanised 
■with the abforption of less energy’ than Congo rubber, which 
is in accordance with the thermo-chemical data for the 
same reaction with isomeric hydrocarbons. — J. K. 11 . 

Engi len Patents. 

Vulcanisation of India-Rubber ; Machines for the 

E. Frankenlu rg, Hannover, Germany. Eng. Pat. 24,573, 
Nov. 10, 1902. 

The trough containing the sulphur chloride solution is 
provided with a lid, specially constructed to make vapoiir- 
tight joints at the ends. 'Phere is a slot each side to allow 
of the passage of the cloth and the curing solution is j 
introduced and removed by means of a di*aw-off valve and ! 
fllling-hole, thus avoiding removal of the lid. — J. K. II. 

Vulcanisiuf/ and Moulding Rubber; Apparatus for \ 

R. H. Smith, Springfield, Mass., U.S.A. Eng. I*ut. 868 I 
Jan. 13, 1903. j 

Tfie apparatus is a vulcanising press specially designed for 
moulding and vuloanising sheets of rubber type and ■ 
stereotype, but also for small articles. 

The eonstructiou is such as to tmsure great compactness 
and freedom from superfluous iron, whereby saving of time, 
fuel, and a uiore uniform temperature of the upper 
compressing surface, are obtained. The steam connections 
are made by means of flexihle metallic tubing. — J. K. H. ! 

United States Patents. i 

Golf- Balls ; Process of Manufacturing Composition for | 

. R. Hutchison, Prestwick, Scotland. U S. Pat. ; 

730,126, .June 2 , 1903. : 

Gutta pEucMA or balata, freed from resins, and with or ! 
without the addition of rubber, is mixed ^rith li ne and I 
sulphur in the usual manner. When thoroughly incor- : 
porated, the temperature is raised sufficiently on the friction j 
rolls to cause vulcanisation to take place by local frictional I 
heat.— J. K. B. 

Golf Ball, R. Hutchison, Prestwick, Scotland. U.S. 

Piit. 730,127, June 2 , 1903. 

A NEW composition for golf-balls or parts of golf-balls, | 
consisting of hardened gutta-percha or balata, with or 
without rubber, 5 per cent, of lime, and 1 ^ to 2 per cent, of 
sulphur. (See preceding abstract.) — J. K, B. ■ 

FiiExcu Patent. 

India-RMcTf Gutia-PerchafOr Similar Materials contain^ 
ing Fibres or Tissues of Animal or Vegetable Origin ; ' 

Treatment of . A. TheiJgard, Fr. Pal. 326,403, 

Nov. 17, 1902. I 

The material is treated with hot water or steam under ! 
pr^sure, with or without the addition of normal or acid ' 
•aits such as magnesium sulphate, zinc chloride, calcium ' 
hisnlphite. See also Eng. Pat. 8041, 1899; 20,081 and | 
25,044, 1902; and addition Fr. Pat. 287,928 (this Journal, 
1899, 694 ; also 1902, 1461 ; and 1908, 563).— J. K. B. 


XIV.-TANNING; LEATHER. GLUE. SIZE. 

Degras ; Determining the Speeijic GravUg of — . 

A. Gawalowski. XXIII., pngo 825. 

j Engi.isii Patents. 

; J/ides or Skins ; Treating , Preparatory to Tanning, 

S. K. Keltoii, Jr., Camden, N.J. Eng. l*at. 3230, 
i Ecb. 11, 1903. 

' See E.8. l*nt. 721, .5.53 of 1903 ; this Jotinial. 1903, 429. 

I ' — F. B. 

[Cooling Machine for Liquid Soap, Gelatin, Ac.] Sheets- 
I cr Plates ; Process and Apparatus for Manufacturing 

I from U^irw Liquids which become Hard or 

Gelatinise in the i^old. F. and K. Fischer. Ifng. Pat. 
j 3774, Fcl). 17, 1903. XII., page 807. 

! 

United States Patents. 

Decolourising and ( 'larift/ing Material [Fur Tanning 

Kjt tracts, ; JSIamif act lire of a . R. L. Jenks, 

London, Assignor to G. A. Clowes, London, and K. P. 
ilatschek, NciMlluim Market. II..S. Rut. 729,3.50, May 26, 
1903. 

See Eng. Pat. 10,028, May H, 1902 ; this .Toiirnal, 1903, 753. 

— U. L. J. 

Glueing Articles together ; Method of , I*'. Renkcu, 

New York, C.S.a! U.S. Rut. 729,220. May 26, 1903. 

f)NK of the two surfaces is treated with forinuldehyde, 
cpseiti paste or ecment is applied to the other, Jind the two 
are placed in contact. 

Labels for bottles, <fec., are soaktid in formaldehyde, 
dried, and applied with casein, paste, or cement. 

-U. \i. J. 

Fuknch Patent. 

Leather; Process and Apparatus for Ataking Substance 

Resembling . H. Karle. hr. Pat. 326.600, 

Aug. 8, 1902. 

See Eng. Pat. 17,.53r), Aiig. 11, 1902; this Journal, 1903, 
308.— li. L. J. 


XV.-MANURES, Etc. 

Nitrogen, Atmospheric ; P'tiliaation of , for Agricul- 

ture and Industry. Frank. Zeits. ui*gcw. Chem., 1903, 
16, [2'^]. .53C-.539. (Fifth Internat. Congress of 
Applied Chemistry, Berlin.) See also Calcium (Jyaua> 
mide, &c., G. C. Erlwcin, under VII., page 794. 

A HisTouY of the use of natural and artificial nitrogenous 
manures, and of the early attempts to convert atmospheric 
nitrogen into amm«)nia or nitrates, is given in the first part 
of the paper. In 189.5, Caro and the author found that 
barium and other carbides under certain conditions absorbed 
nitrogen, and proceeded, with Sieincus and Halske, to work 
out from this reaction an industrial process more especially 
for the production of cyanides. For this purpose, barium 
c)’anide seemed most suitable ; but w'ben it was found that 
calcium carbide yielded, not. cyanide directly, but calcium 
cyanamidc, ClN.NCa, so that 40 parts of calcium fix 28 of 
nitrogen, the manufacture of manurial products suggested 
itself, especially as it was fouud that by heating with water 
under pressure all the nitrogen of the substance (or of the 
pure cyan amide made from it) was converted into ammonia 
CN.N('a + 3H,() * CaCO^ + 2 NH 3 . Experiments con- 
ducted by Wagner at Darmstadt and Gerlach at Posen 
have shown that calcium cyanamidc, applied directly to 
land, has a manurial value at least as high as that of 
ammonium sulpbato containing an equivalent amount of 
nitrogen, and not far below that of sodium nitrate. More 
experience is of course yet needed, but it seems as thongh 
the crude calcium cyanamide (14— 22 per cent, of nitrogen) 
and possibly cyanamidc itself (€3 per cent, of nitrogen) 
may become valuable artificial manures. — J. T. D. 



[July 15, 1803. 


810 JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


Nitrate Nitrogen in the Presence of Organic Matter i 

SchUhin(/ a Method for the JJetermination of . 

P. liicchti aud K. Hitter, XXI H.. page 824. 

FifKNcn Patent. 

Piiosphated Chalks ; Treatment tf , to obtain ** Pho.s- 

ptuited Lime'* as an Agricultural J^roduei^ involving the 
working oj Beds potjr in Phosphoric Ac.id^ Inj augmenting 
the proportion therein oJ Tribasic Calcium Phosphate. 

H. Cochet, called Lecomte. Kr. I*at. 326,406, 
Nov. 19, 1902. 

'i’lu. sorted ores are cjdcined to convert the calcium car- 
Iwnate present into lime, while the phosphate is left 
unafl’ected. Separation of the latter from foreran matters 
is carried out by cru.‘<hing selected portions of the materia), 
and subjecting the powder to a continuous current of st( am 
in suitable apparatus. — E. S. 


XVI.-SUGAR, STARCH. GUM. Etc. 

iJiffusioti [.S/o/or] ; Jrjluenvc of the Quantity of Juice 

K.vtracted in , on E.rhaustion ami Demiitg. 

\. Goutiere. Bull, do I’Assoc. des ('him. de Suer, et de 
Gist., 1903, 20, (11]. IIIH — 1123. 

'I'iiK author critioi.ses the suggestion.s of ( ollignon (thl.s 
Jiuirnal, 1903, 37) on the intlaeuce of the quantity of 
juice extracted in diffusion on the exhaustion and density. 

If the diffusers arc only partly tilled, there is danger of 
unequal charging and cousequent irregular working, and 
the chips collect unequally so that the juice makes channels, 
particularly in diffusers of large diameter. 'Ph<j less space 
occupied by the chips, the greater is the volume of juice, 
and as it is necessary for good exhaustion to draw off from 
each diffuser not only the juice it contains, hut a certain 
quantity of tliat from the preceding diffuser, the quantity 
drawn off becomes excessive. It is not advisable to keep 
the chips in the diffuser as long as an hour and three- 
quarters owing to the risk of fermentation. 

'Phe author recominend.s a method he has used at a sugar 
works in South Russia in 1895, wherein he exhausts the 
air from the diffusers which have been charged as fully as 
possible with chips. Owing to the absence of air there is 
no froth, and the contact of the juice with the eliips is most 
intimate ; the diffusers being tilled from below, the densest . 
juice is for a time at the top and passes first to the measuring j 
tank, Oirculatiou hccoiues incomparably easier, and the ^ 
diffusers may be charged as rapidly as possible without fear 
of bad circulation, and the quantity of juice drawn off is a 
minimum. The absence of froth hinder.s fermentation and 
gives purer juice, and the daily work is increased. A 
sketch and description of the apparatus is given, 

~L. J. do W . 

Beet Juice ; Determination of the Purity of . ; 

P. Hermann. Zeits. Vereius. Deutsch. Zuckerind., ! 
1903, [568], 485-- 189. I 

The author discusses the value of a determination of the I 
purity of beet juice and gives the method employed in i 
Uormngen for this determination. He arrives at the , 
following conclusions :—(l) A determination of the purity | 
of the juice in the beet is of great value for the evaluation j 
of the jaice extraction process, of raanurial and cultivation I 
experiments, and of the selective cultivation of seed beets ; | 
(2) The expression method is quite" unsuitable for this I 
purpose ; (3) When the conditions of experiment are kept ; 
constant, the digestion method proposed by Krause gives : 
sufficiently concordant values for the purity quotients ; t 

(4) The purity quotients found by Krau8e\s method cor- i 
respond relatively with the purity of the juice in the beet ; i 

(5) Krause’s method, therefore, answers all the require- j 
ments of ^>^88 for determining the purity of beets ; j 

(6) The following conditions for carrying out the method | 

are proposed (o) The use of coarsely chopped beet pulp ; j 
(5) A digestion temperature of 90"^ ; (o) A digestion period 
of 30 minutes.— -T. H. P. 1 


Crystallisation [Sugar] under Pressure. E. Delafond. 

Ihili. de I’Assoc. des. ( him. de Suer, et de Gist., 1903, 
i 20, [Iff]* 1057—1058. 

j The author has based his process for the extraction of 
I sugar from molasses on the employment of carbon dioxide 
under pressure. 

1 The carbon dioxide di.ssolvcs in the massccuite, renders 
I it more fluid, and allows and facilitates molecular 
; attraction. 

; When a molasses of very low purity is treated with 
I carbon dioxide, the .saccharose that it contains crystallises 
almost completely, but the crystals are very small. The 
crystals, however, re* dissolve when the pressure is 
removed. — G. J. de U . 

j Sugar Candy ; Crystallisation of . E. Nisoli. Bull. 

! (k* I’Assoc. des Chim. de Suer, et de Hist., 1903,20, 

fll], 1105-1110. 

The syrup after being filtered and passed through char is 
! boiled under a vacuum of 60 cm., corresponding to 62^ 0. 

I W hen the requisite degree of concentration is reached, the 
i syrup is heated to 92® — 93 ’ C. before being run into the 
; caedy pots. 

; Th(‘ ])ots are th^n placed in the stoves and all apertures 
, closed to prevent the entrance of cold air. They remain 
j here for 9 to 12 days during which crystallisation takes 
j place gradually owing to the slow cooling. There is a loss 
of sugar due to inversion and further decomposition. The 
I amount of uncrystallisable sugar formed v/as found to be 
' 0'229 and the further loss, ()' 31 1 per cent, of the sugar 
' entering the stove. 

Tin* rate of cooling iuHuences the character and quantity 
i of candy formed. The lower shelf, cooling most rapidly, 
especially at the start, gives a greater yield, but of inferior 
i (jualitv. It is better to correct this by regulating the rate 
of cooling methodically, and varying the concentration of 
the syrup, rather than by adding water to the pots in the 
lower tier, M’hich is too empirical. — L. J. de W, 

Sugar Manufacture, Claassen's Process for Boiling the 

Aftev-Produds. E. Stuyvaert. (.'hem.-Zeit., 27, [14], 

527—528. 

Ci.aasskn’s ri'searches enable the most suitable proportion 
of water in the massccuite at any degree of purity and any 
temperature to he accurately calculated. At 45" — 50'^(.’. the 
same amount of sugar is dissolved by a saturated solulioii 
of syrup, 75 per cent, purity, as in a solution of pure sugar, 
the quantity soluble in the former being relatively higher 
the lower the degree of purity of the syrup. The co- 
efficient of saturation for saturated .syrups is as follows : — 

Syrup 75 per cent, pure, 1*00; 75 — 70 per cent, pure, 

1 '00 — 1*05; 70 — 65 per cent, pure, 1*05 — 1*10; 65 — GO 
percent, pure, 1*10 — 1*25; GO per cent, and under, 1*30. 
Tlic coefficient varies with the temperature, being iu the last 
case at 80° (;., 1 • G ; 70° ( 1 • 5 ; 60° C'., 1*1; 50° C., I • 3 ; 
35° C., 1-2; 20° C., I *15. 

Assuming the molasses to be 60 per cent, pure, and the 
final temperature 35° (X and that 1*05 supersaturation is 
required ; then, since 1 part of water will dissolve 2 '29 parts 
of sugar at this temperature, and the coefficient of saturation 
of the molasses under the conditions stated is 1 *2, 1 part of 
water in the molasses must correspond with 2*29 x 1'2 
X 1*05 2*88 of sugar. The proportion of water in 

the molasses will be [(2*88 .v) + (100 — a)] 100 = 60, 
i.c., .V = 17*25; and the molasses therefore contains 
17 *25 per cent. watcT, 49 '65 per cent, of sugar, and 33*10 
per cent, of non-sugar. 

Though a high degree of supersaturation is desirable in 
the product, the resulting excessive viscosity retards 
crystallisation, especially at low temperatures and with 
impure solutions. Up to the point at which granulation 
commences, a coefficient of 1*2 — 1*4 (68 — 80 per cent, 
purity) may be maintained, but at this stage the super- 
saturation must be considerably reduced, to be again 
restored when the grain is distinctly formed, and finatty 
reduced once more daring cooling; and this object H 
accomplished by adding water. Ac important point in the 
Claassen method is the introduction of dry tteam direct 
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into the boiling pans, than ensuring uaiform mixing and 
regularitj of !ciui)enituro. — C. S. 

Sujar Manufacture i Treatment of the After- Products 

if , bu the JCarlih-C^apikowski Method, ,1. ll. 

Puvrez de (iroiilart. 1 ‘hcm.-Ziit., 27, [-*4], i-.28. 

ArrKU a careful purilication of the juice, the first products 
are couceutrated to 3\ — 4 per cent, of water, the yield of 
crystals beijiu^ then easily prepared for rotiaing. 'J'he 
runnings, which are 77 — 79 per cent, pure, are diluted 
to a deusity of 32 — a."» B. (at 80' C.), and treated with 
sulphur dioxide (about 1*8 parts of sulphur per 1000 of 
syrup). They are next passed, without pressure, through 
a Karlik sand filter (filtering stratuiii 40 — 50 cm. in depth), 
an operation shortening the treatment of the massecuite 
and increasing the yield. The Karlik-Czapikowski vacuum 
puns are horizontal cylinders, heated with a rotating 
system of crossed steel steam tubes connecting the steam- 
admission and condensed water chambers. The heater 
makes one revolution per minute, thus ensuring a thorough 
stirring of the raassecuite. This treatment enables toe 
water content to he reduced to I per cent., and furnishes a 
uniform, well-defim d grain, with a higli yield. The tempe- 
rature of the luassecuite is lowered in the mash, from 70' C. 
to 30' and even 25 ( and must subsequently bo raised 
again to 45 ' — 50 C. before cenlrifugalisiug, this furnishing 
a molasses of only 5 ! per cent, purity. 'I'lirec coolers suffice 
for one boiling pan, and the operations of cooling, re- 
warming, and contrifugolisiug take 72 hours. With beet 
sugar, the process furnished at Nymhurf , a 15-52‘pcr cent, 
yield of first and second product, out of 10*80 per cent, of 
total sugar iu the beet, with 0*78 p(M* cent, of molu.sses and 
only 0*5 per cent. loss. — S. 

Suifar Annh/sisi Source <f I'rrors in Optical . 

F. (t. Wicchuiaun. X.XIll., page 820. 

(rlucose } Mularotaiion of , an Injtucnced by Aculs^ 

Gases, and Sa'ts. 1', M. Lowry. JSee undtrXXIV., 
page 828. 

l^NOI.ISH Patk.nts. 

ool Expressed Juices; Process and Apparatus for 

Obtaininy Pure Covcentralad , and Expressed 

Jtesidues Rich in Sugar. C. Steffen, V’icnna. Ihig. Fat. 
5439, March 9, 1903. 

Fuk.sh beet-root chips, sliceil or similarh' disintegrated fresh 
beet-roots, which have been suddenly heated up to ternpe- 
latures of Oo^ to 97 ^ (preferably 80 ' ( by using an a 
heating agent sulficient quantities of pressed raw juice at 
temperatures cf from OO^'t '. up to boiling point (prelerably i 
from 97'^ ('. to boiling point), are subjected, after the 
entire or partial separation of the pressed rav/ juice 
employed for heating, or together with this juice, to a juice 
e.vtraetion by pressing the beet-roots. The pressed raw 
juice obtaiued is then heated and caused in its turn to act 
upon new quantifies of fresh disintegrated beet-roots in the 
same manner and for the same purpose before being manu.. 
factured into sugar. In f* nioililicatioii of the proces.^-’, ih^. 



heated bi^gt-root chips and thedike, freed more or letii from 
the heating juice, are disintegrated bi'fore being eKpresse<i» 
and then the mass is separated into proMOU Juice and 
(pressed re.siduc. The process may he employed iu con 
neciion with cold pniduced b<*et-rot)t pulp. Instetd of the 
pressed raw juice being used as a heating juice, for acting upon 
j the fre^ili chips, a beet-root raw juice ohtRined according 
to the diffusion process may bo employed. The apparatus 
for carrying out the process comprises a mixing vessel M, 
receiving, at one end, the chips through achuniicl G, and the 
heating juice heateil by means of a heating apparatus, CS or 
by a steam injector, ( and conveying them to the other cad 
by fiieaus oi a worm conveyor, F, in combination with a 
separating press, F, and a pump, F, for effecting the 
circulation of the juice whicli pas.ses through a heating 
deviie and returns to the vessel ; the quantity of Juice 
accumulating during this cycle of operations is removed by 
niean.s of an overtlow arrangement. — T. H. F. 

Saccharin** S dufiiniH nr Syrups ; Process for Vontrolliny 

the Ocer-sat urntion iu Hodiny II. Claassen, 

Donnageii, (Jernniny. Fng. Fat. 19,028, Aug. 29, 1902. 

Skk F.S. 723,990, March 31, 1903; this Joutnid, 

1903, 584; also Kr. Fat. 324,271, Sept. 4, 1902 ( this 
Journal, 190.3, (jJ3. — 'f. H. F. 

Suyar Crystals ; Puri/irafion of , and a Product 

obtained thereby. ( '. A, Spreckels nnd (\ A. Korn, New 
York. Fng. Fat. 17,912, Aug. 14, 1902. 

Tiik process described consists in treating sugar crystals 
with a diTecating agent, preferably a .sulphonuted agent (see 
M.S. Fat. (>98, 150, April 22, 1902; tins Jonrual. 1902, 
715), which do 2 s not dissolve sugar, then separating from 
the . mass the said agent togolher with the absorbed 
impurities, which are then removed from the defecating 
agent so that the latter can be used again. The partially 
(ileansed sugar crystals are 1’ret‘d from the remaining traces 
of the defecating agent by treatment with a non-solvont of 
sugar, such, for example, us a saturated sugar solution, 
which is then removed, together with the abHotl>td 
impurities, by centrifugal action. Claim is made also for 
the products obtained by thi.s process. — T. II. F. 

Unitkd Statks Patknts, 

Suyar ; Process of JJahimf . J. W. dc Castro, New 

Vork. U.S. Fat. 729,920, .lime 2, 1903. 

Tiik claims rel.it<‘ to meihotls of defecating Ruccharine 
liquids ni which (1) lime is inixtMl with the liquid while the 
latt<*r is “ jirolected " by carbon dioxiile ; (2) the liquid is 
mixed with lime and carbon dioxide HimiiltanccmRly ; (3) the 
liijuiil is brought under pre.-^sure of carbon dioxide to the 
limc.-T. II. l\ 

Sugar-Cane Syrup ; Process of Makiny J. Tillman. 

U.S, Fat. 729,07 fi, .lane 2, 19(M. 

Tiik process* dcsjritied, for making syrup from sugar cane, 
consists in eva[)orating the juice to tin? syrup state, while 
repeatedly skimming the same, then adding water and 
potassium nitrate iu certain proportions, and again repeatedly 
skimming with line skimmers. — '1'. H, F. 

Sugar Solutions; Process of Boiliny >. A. Grknlz- 

dorlTe;-. Magdeburg, Germany. U.S, Fat. 730,111, June 
2, 190,3. 

In* boiling down thick and thin liquids, carbon dioxide is 
introiluced into the juice after being heated to approxi- 
mately the same temperature as the latter. — T. If, F. 

Lactose from Whey ; l^rocess for Producing — — — . A. S. 
Uaniage, Cleveland, Ohio. U.S. I’at. 730,70.3, June 
1903. 

WiiKV is rendered slightly alkaline, concentrated to about 
one-half its bulk, ami the proteid matter is removed. After 
again conceulraiing to about one-sixth its volume, sufficient 
methyl alc4)hol is added to precipitate the lactose. — W*. P, 8. 

Sacckari meter. A. B. Lyons, Assignor to Nelson, Baker, 
&Co. F.S. Fat. 730,674, Juivi 9, 1903, XXIII., page 822. 
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Fkvnch Patents. 

Suwr Beet and Fermentable and Putreecible Materials ; 
jPreservation by Stcrilieation and Subsequent Drying 

of . J. C. F. l^afcuille. Fr. Pat. 326,750, Nov. 21, 

1902. 

The materials, after being chopped, crushed, or decorticated, 
are sterilised according to the process described in Fr. 
Pat. 322,284 (this Journal, 1903, 3lo). After leaving the 
sterilising chamber, the materials are fed upon a travelling 
wire table which carries them through a series of chambers 
in such a manner that warm, dry, air is delivered in each 
chamber below the wire, and is withdrawn through pipes 
situated in the top of each chamber in connection with a 
shaft leading to a mechanical exhauster. The hot gases 
after being used for sterilising purposes are drawn by the 
same exhauster through a Hue situated in the supply 
conduit for cold air, to which they impart their heat. 

— J. 1’. H. 

Beetroot Expressed Juices; Process and Apparatus for 

obtainimj Pure (Joncentraied , Expressed 

Besidues rich in Sntjar. ( '. Steffen. Kr. Pat. 326,299, 
Nov. 12, 1902. 

See above. Eng. Pat. .>439, Mar. 9, 1903. — T. II. P. ^ 

Coolinot Sifting t and Mixing Sugar ; Apparatus for — . 
G. Bouteliier. Fr. Pat. 326,427, Nov. 13, 1902. 

This apparatus, shown in elevation and part vertical 
section in Fig. 1, and in plan and part horizontal section 
in Fig. 2, comprises : — (1) A sugar elevator, consisting of a 
strap, 1, with buckets, 2, moved by a pulley ; (2) A con- 
veying screw, 6 [Fig. 2], on a rotating axle, 7, fitted at one 
e nd with a pulley, 8, carrying a belt, 9, passing over another 
pulley, 10, fixed to the driving axle, 4. This screw rotates 
n a metul trough, 11, provided with large or small per- 
forations for sifting the sugar, the residual matter being 
carried by the screw, 6, to a shoot, 13, having at the bottom 
a receptacle 14. The other end of the rotating axle, 7, 
carries a pulley, 15, fitted with a belt which rotates another 
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pulley, 17, below. (3) A sugar reservoir, composed of it 
metal cone, 18, surmounted by a cylindrical chamber, 19, 
in which are fitted superposed horizontal perforated plates. 
The lower plate, 20, is fixed, whilst the others rotate round 
a vertical axle, 21. Each of the rotating plates, 22, is 
furnished below with projections, 23, of sheet iron, with 
the object of pushing the sugar into the perforations. 

— T. H. F. 

Sugar; Boiling and (Crystallisation of — — , at a High 
Temperature, J. E. Tj. Aurientis and li. Fontenilles. 
Fr. Pat. 326,433, Nov. 18, 1002. 

The process described can be applied both in the refinery 
and in the sugar-house. In the refinery the procedure is 
as follows : — 180 kilos, of water, as pure as possible, are 
placed in a suitable vessel with 1,000 kilos, of sugar, freed 
from straw, dirt, &c., and the whole melted. The syrup 
obtained is removed and concentrated in .'mother vessel at a 
temperature of, say, 128°, after which it is left to crystallise 
at a temperature of 90 ’ — lO.V’ ( ’. When the crystallisation is 
fairly well advanced, the mass is submitted to slow and inter- 
mittent malaxing, after which the remainder of the syrup is 
gradually injected nito it. By this means more crystals are 
formed or the original ones are increased in size, and this 
process is continued until the mass is ready to be run into 
moulds, after which it is treated as usual. In the sugar-house 
concentrated syrups of, say, 28° B. from the evaporator, 
are defecated and then submitted to a second evaporation 
.so as to yield a syrup similar to that obtained by melting a 
third runnings sugar. I’art is then removed, concentrated, 
cooled, and the crystallisation carried out as described 
above. — T. II. P. 

Agglutinants and Adhesives; Manufacture oj ^from 

Starch. J. and K. Haake. Fr. Fat. 326,286, Nov. 12,„ 
1902. 

Staucii is intimately mixed without the addition of water,, 
with Bubstanees such as chloride of lime, sodium peroxide,. 
&c., which directly or indirectly liberate oxygen, the 
particles of starch being thus oxidised. The process may 
also be modified by previously mixing and boiling the 
starch with an appropriate quantity of water. — T. H. P. 


XVII.-BKEWING. WINES, SPIEITS, Etc. 

Reducing Enzymes \_Reductase8 or Hydrogenases']* E, 
Pozzi-Escot. Amer. Chem. J., 1903, 29, [6], 617—563. 

In 1888 do Rey-Pailhade announced the presence iu yeast 
of a substance, which he termed philnthion^ capable of 
converting free sulphur into hydrogen sulphide. Philothioa 
is a reducing enzyme ; it may be isolated, according to the 
original method, by extracting 100 grms. of top yeast with 
55 grms. of water and 45 ^ms. of alcohol for 24 hours,. 
The author, however, obtains far more active aolutiona 
from bottom-fermentation yeast by plasmolysia 500 grma*. 


Julj IS, 1908.1 


JOURNAL AND PATENT LITBBATUBK Ot. XVII. 


818 


of preiis«d yeast are triturated cold wi h 100 — 150 grins, 
of cane su^r. Complete 1iquefiu;tion soon takes place, 
and the liquid is allowed to stand for 12 hours, with the 
addition of a little thymol. When all fermentation is 
ended, the liquid is slightly diluted and filtered. The 
reductase may be purified b}' precipitation by atumoniuni 
or magnesium sulphate. Philothion corabinos with oxygen, 
and the activity of its solutions is destroyed somewhat 
rapidly in cciitact with air. Although these solution.^ are 
primarily reducing agents, they may, by a secondary action, 
bring about the indirect oxidation of readily oxidisable 
organic substances, perhaps in the following matmer : — 

HHa + () = II + H/) ; R i- HjO + U' - Ull^ + H'O. 
(reductase) /oxidisable \ 

\ substance/ 

with regeneration of the original enzyme. 

In this Avay philothion in the presence of air brings about 
the oxidation of salicylic aldehyde to salicylic acid, the 
oxidation being materially assisted if a readily reducible 
body, Such as an iodate or srsenute, be also present. Under 
the combined influence of oxygen and an oxydase, philothion 
is oxidised in a few hours ; by the action of an ox 3 'dase 
alone the philothion is not destroyed ; oxygen alone oxidises 
philothion slowly (fi — " days). Potatoes contain both 
oxydases and reductases, but in presents* of air the 
oxidising action predominules, and the rcflucing action is 
destroyed. UnfermcDted grape juice contains siitlicient 
oxy<lHse to bring about the complete breaking down [ca.vsc] 
of the wine, but the rediictiises of the fruit, and especially 
the philothion of the yeast under normal conditions of 
fermentation, destroy or precipitate the oxydase, which 
jiiight be the cause of the breaking down. 

In a slice of potato only the peripheral layers show the 
reaction.s for oxydases. 'I'he author has found, how'ever, 
that all part.s of the tuber are apparently Cijually rich in 
oxydases, but that in th 0 deeper parts there is an equilibrium 
between tlie oxydases and the reductases. 

Besides sulphur, ))hilothioti reduces selenium, tellurium, 
arsenic, and phoiphonis. It also reduces indigo carmine 
to indigo white ; the reduction is somewhat slow, hut it 
may be considerably accelerated by the addition of an 
intermediary substance, such as sulphur. The natural 
solutions of philothion have a slight acid reaction ; if they 
he made alkaline they become far more sensitive to the 
destructive action of free oxygen. The reductases destroy 
the colour of guaiacum-blue, and their presence may 
therefore mask the guaiucum reaction of other enzymes 
even in the .presence of hyilrogen peroxide. 

Philothion reduces arsenates, iodates, and bromates, also 
nitrates in very dilute solutions. The reduction of nitrates 
is effected in a still higher degree by yeast in active 
fermentation, and by the reducing enzymes in the sap of 
young growing plant tissues. Philothion also reduce.s nitro- 
benzene to aniline. 

A solution of philothion has a most vigorous catalytic 
action upon hydrogen peroxide. The evolution of oxygen 
is very rapid at first, slowing down gradually until the 
enzyme becomes inactive. The paralysing influence of 
certain salts upon this catalytic action has been studied. 
The author has prepared from tobacco leaves the enzyme 
cntaloAc, discovered by Loew (this Journal, 1901, 598). 
He finds it to be not an oxydase, but n reductase, capable 
of reducing sulphur to hydrogen sulphide, and probably 
identical \dth philothion. Reductases occur in blood, and 
combine with the fibrin as it coiigulates. Heat accelerates 
the action of the reductases up to 45° C. ; their activity 
appears to be destroyed at 60° ( !. 

In living tissues the reactions which take place in the 
depths of the protoplasm are not oxidations, but hydrolysis 
and reduction. When internal oxidation does take place it is 
due to secondary action, closely dependent on the reducing 
enzymes. The author states, in opposition to the conclu- 
sions of Effront and Grttss, that the presence of oxydases 
in yeast bos not been demonstrated. 

The reductases are practically of universal occurrence in 
all growing tissues ; they are especially abundant in white 
w ^g. In the moulds large quantities of reducing 

r 


j enzymes are often found. Tlie author has isolated one, 
; w’hich he terms jacquemaaet from Japanese ** Koji,” JRui'o- 
tium oryzatt, Juoquoioase possesses mo.st of the rednciug 
prnpt*rtios of philothion, but tliffors from the latter In not 
being able to reduce sulphur to hydiogen sulphide t it 
exists also in many tubers. — J. F. B. 

Amierohic lieapirafion and AlrohoUc Fermentaiion f 
liUnfity of ami the Isolation of Fern\9ntativ» 

Fn:yme» from the Fells of Iliyhrr FLints atnl Animals, 
J. St(>kla.si Woi'h. f. Hrau , IDO*}, 20, 274. 

CSee also this Joarnul, 1*K)3, y74.) 

In eontiiiiiation of the preliminary paper (loc. eit.) certain 
additional facts and experimental deUiils are now described, 
which are summarise<l as follows : — The presence of a fer- 
mentative < nzyim* similar to zymase may !)e easily demon- 
slratcii. not only in the cells of ct‘rtaiu plant organs, but 
I also in various organs of (ho animal body. The enzyme is 
j elaborated by the living protoplasm, both in normal and 
in anaerobic n spiratioii. Hy-products, other than alcohol 
and carbon dioxide, arc produced only in insignificant 
quaniiti<‘.s ; th.* pro|»ortion of alcohol to carbon dioxide is 
the same as in fermentation with zymase. From a study 
of the fermentation of various .Hugars it would appear that 
the cells of the different organs secrete also the enzymes 
ioyei tase, diastase, lactuse, and mnitase, in degrees varying 
with the «lifferent organs. Togelher with these enzymes 
the active preparations ahvays contain protc(dytic enzymes. 
The.se proteolytic en/yinos coiac into jiclion when the 
alcoholic fermentaiion is suppn-ssed by any ineaiH. If 
alcoholic fcniientatioM do not take place, a decotnpositlou 
of the nitrogenous constituent!* of the fermentative enzyme 
itself ensues. — J. F. B. 

JCnzymes ; Comhntire or Protect iuc M. Delbriick. 

Woch. f. Bruu., IDOd, 20, L2’^J» -69-~‘J7 u. 

Veast is endowed with the power, under favourable con- 
ditions, of suppres.sing competitive organism.-* even to tho 
I last cell. On thi.s property is based the proces.s of 
: naturaU* pure cultivation of yeast. All organiHins excrete 

; products which are poisonous to bacterial life generally, but 
i lo which the organism producing them is to a certain extent 
; inured, thus retaining prcdonijiance by poisoning tho 
! infecting organisms. Thus, yoa»t excretes carbon dioxide 
; and alcohol inimical to the laciic and butyric ferments; 

! lactic acid is inimic.^l to the butyric ferment, whilst butyric 
i acid is extremely poisonous to yeast. Thus, in addition to 
I the digestive enzymes and energy-producing enzymes, there 
^ is a third class of combative or protective enzymes which 
i produce the Bpecilic poisons. Zymase is both an energy- 
; producing enzyme and a protective enzyme ; the acetic acid 
i enzyme of acetifying bacteria is a very povv'orfiil protective 
J enzyme, which keeps the culture liquids free from infecting 
; organisms. In short, it would appear that all fermentative 
I enzymes are protective. 

i But it is observed that the protective influence of the 
I living organism itself is far more powerful than the mere 
addition of the product of it* action in a chemical form. 
For instance, the presence of lu-tive butyric bacteria is far 
more fatal to yea«t than the addition of butyric acid. The 
wholi! of the metabolic products of the ferment take part io 
the struggle, so that one organism may be said to contain 
several corpbative enzyme.s. The protective influence of the 
' enzymes secreted by these organisms is in close analogy 
I with the action of blood towards disease germs. The 
I addition of butyric acid to yeast stimulates the latter to 
; increased fermentative activity, as a counter-reaction to the 
! effect of the poison. The pcptase.s constitute another class 
j of protective enzymes ; these in yeast, as in the blood, attack 
I and dissolve the intruding bacteria. Soil another class of 
I protective bodies are tboso which cause the infecting 
bacteria to clot togidher in zooglea masses, enclosing them 
in glutinous layers, thus separating them from activity 
the liquid. An example of this phenomenon is shown in 
the noQ-viruleot zooglea form of sarcina as compared with 
the extreme virulence of the free -living individual form. 
Yeast secretes a coagulative enzyme, caserne, which effects 
the coagulation of. milk. 
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iiesides alcohol and carbon dioxide, yeast excretes small 
quantities of a large number of by-products, each the pro- 
duct of an enzyme, the formation of any of \rhich in 
increaied quantity may perhaps be caused b^ the stimulus 
of the presence of particular sorts of infecting organisms. 
The wild yeasts and wine yeasts produce large quantities 
of esters, which may be protective in the natural slate, but 
which are no longer necessary In the cultivated state. 

-J. K. B. 

Yeast i Influence of (Colouring Matters and Tannin on 

the Activitg of . A. itosenstiehl. Woch. f. Bran., 

1903,20, [24J, 201— 

8omb time ago (see this Jouriml, 1900, 261) the author 
recorded some observations which showed that when certain 
yeasts, isolated from cider, were sown in apple must, repro- 
duction took place unaccompanied by fermentation, and 
this result was proved to bc'iine to the jpreseiice of tannin 
in the must, According to a process devised by the author, 
red-coloured musts are prepared from black-skinned grapes 
with a colourless juice. W'lieii such musts are fermented by 
pure cultivated yeast, it is found that the red wine obtained 
possesses a colour of only about one-third of the intensity 
of that of the original must. 

Kxamination showed that the colouring matter had been 
absorbed by the > east, which hud a red tint. Moreover, 
yeast is able to combine not only with the colouring matter 
of grapes, but also with tannin and with aniline dyestuffs, 
h’rom dilute, faintly acid baths, such as arc employed 
for dyeing wool and silk, yeast will withdravv the whole 
of the dyestuff ; in presence of excess of the latter, tin* 
yeast may take up as much as 8 per cent, of Magenta 
or 5 per cent, of Malachite Green. These dyed yeasts arc 
not dead, hut only weakened in fermentative power ; when ' 
sow'n in red must, they reproiluce, br.t gradually lose their 
power of fermenting sugar. The modiheations of the pro- I 
jierties of yea'll, brought ab(»iit by tlie absorption of matters ; 
from the must, arc only temporary ; when the causes are , 
removed the original properties are regaineil. ! 

Wortmann has investigated a converse phenomenon by 
adding to a litre of fermented wine 2 grms. of sugar and i 
1 or 2 c.c. of active yeast, lie found under these conditiims i 
that fennoiitation, with evolution of carbon dioxide, took ; 
place, but that the cells produced no buds. — J. F. B. 

Yenst ; Use of Pure^cuUh'ated , for Preparing Top^ 

Fermentation Jieerfi. F. Sch<»nfeld. Woch. f. Bra'i., 

1903, 20, [23], 27,5—278. 

OwiNct to the extreme liability to infection of the yeast in 
top-fermentation breweries in Germany, it was con.sid(*re<l 
highly desirable that tlie llerlin Uesearch Brewery should 
isolate a suifuble top -fermentation beer yeast, and issue it 
ill the form of pure cultures to the breweries for pitching 
purposes. For some two years fortnightly hatches of the 
yeast have been ])reparcd on the large scale under the 
authoFs direction, and a considerable demand has been met. 

The requirements of such a yeast are small attenuation 
in sweet worts of low gravity, with production of mild and 
full-bodied beers, complete and rapid elariticution,aud solid 
sediments after secondary fernientation in bottle. For 
various reasons it was impossible to find a yeast of the 
Saa/. type (low attenuative power) to answer the require- 
ments, and it was therefore neees.sarv to select one of the 
Frohherg type, curtailing its aiteuuative tendency h\ 
causing it to “ break ” and separate out from the liquid at a 
comparatively early stage. 

When a yeast of a suitable nature had been found, it was 
cultivated on the large scale by the “ Lufthefo ” process, 
introduced by Delbriick with great success for the cultiva- 
tion of yeast for distillers. This process consists in grow iiig 
the yeast in dilute wort of 6 "' — P Bg. at a temperature of 
30® C.,with powerful aeration during the first 14 — 20 hours. 
In spite of the forced nature of the grow th, the method w'as 
applied with satisfaqtory results, and l>atche8 were prqparcd 
cy^ry r foftqjght for about 18 months. Aft^r this tune 
complain# began to arrive allegii^g t but the character of the 
yeast had entirely changed; its attenuative power was 
enormously increased ; it no longer gave a “ brpk,” but 
remained suspended in the beer, causing turbidity and a 


yeasty fiavour ; at the same time an increase in the yeast 
crop was noticed. This sudden reversion of type took 
place without apparent cause, but it wiis doubtless influenced 
by the method of forcing the growth. The dirticuity was 
finally overcome by considerably curtailing the aeration and 
agitation during the cultivation on the large scale, and 
.shortening the intervals at which cultures were made from 
the original stock, .*-11100 long keeping at elevated tempera- 
tures might cause alterations in function, the zymase being 
destroyed and the flocculating substances which induce the 
** break ” being dissolved by the peptases. Storage at low 
temperatures delays these alterations, and thi‘ yeast, after 
its arrival at the brewery, should be freshened up before 
pitching by passing it through a stronger wort at a 
comparatively high temperature. — ,T. F. B. 

Asporogenic Budding Fungi occurring in and around 
Brewei'ies. II. Will. Zeits. ges. Brauw., 1903, 26, [17], 
2Gj--2r)8; [18], 281— 285 ; [20], 313— 316. 

Sevkxtkkn specimens (five of them decidedly aerobic) 
of asporogcnic budding fungi, discovered in and near 
breweries, were examined by the author. The results 
of his investigations show that none of them produce any 
injurious symptoms, such as bad smell, turbidity, or 
ropiness, in beer wort, and it is assumed that they are 
practically harmless. — I '. S. 

Spent Hops. G. Barth. Zcits.ges. Brauw., 1903, 26, [20], 
316—318. 

Spent hops, when pres.setl, still retain about 14 \ percent, of 
their own weight of extract, which can only be recovered 
by washing with water, and for this purpose the author 
recommends a pre.ssure apparatus, introduced by Weigel, 
containing a perforated inner vessel, fitted with a stirrer and 
retaining the hops, whilst the washings drain into the 
bottom of tlie outer vessel, and are thence discharged to the 
cooler by means of compressed air or steam pressure, thus 
precluding risk of infection. — ( ’. S. 

Fermentation of Grape Juice; Changes conelative with 
the Formation of Alcohol during — — — . Distinctions 
Iwticcen Entirelg Fermented and Alcoholised Wiiies. 
A. (iautier and G. llalplien. (Jomptes rend., 1903, 136i 
[23], 1373—1379. 

The authors have examined the differences in composition 
among mistelles ” (musts to which iilcohol has been 
addetl), “ vins de liqueur’' (half-fermented musts with some 
added alcohol), and “ vins coraplets ” ((•onipletely fermented 
wines). Their eonclu.';iouH are as follows; — I. Aiumoniaciil 
nitrogen disappears almost immediately after fermentation 
begins. 2. Organic basic nitrogen, always small in amount, 
increases or remains constant, 3. Albuminoid nitrogen 
hardly varies. 4. Total nitrogen diminishes. Volatile 
acids increase throughout the fermentation. 6. The in- 
crease of \olatile acid.s (always, in grape-must, below 
O'l grm. per litre, expressed as beyond 0*15 grm. 

per litre, with the almost complete disappearance of 
ammonia, is the best characteristic of a fermented wine. 
7. Traces of glycerin exist in grape-must, and increase with 
the formation of alcohol. 8, Mixed must and wine are 
characterised by ammoniacal nitrogen above 5 ingring.^ per 
litre, volatile acidity above O’ 1 grm. per litre, and approxi- 
mate eijuality of dextrose and levuiose. 9. ‘‘ Vins de 
liqueur’’ contain ammoniacal nitrogen below 10 mgrms. per 
litre, volatile, aeidity above 0* 1 grm. per litre, and unequal 
amounts of dextrose and levuiose.— J. T. D. 

Spirit; Manufacture of from Sawdust. Simonson. 

Fifth Intermit. Congress of Applied Chem., Berlin. 
Zeits. augew. Chem., 1903, 10 [24], 572. (^ee this 
Journal, 1898, 365, 481, and 1164.) 

An installation capable of dealing with 64 tons of sawdmst 
daily would cost M. 350,(K)0. For fuel, the carbonaceous 
residues o.btaiaed by the process are satficient. 6-— 7 liU'es 
of pure spirit arc obtained from 100 kilos, of sawdust, and 
methyl alcohol and acetic acid . are obtained as by-products 
In Norway, sawdu&t compares favourably with potatoes as 
raw material for the manufacture of spirit,-— A. S. 



Jaly 19» l^OS.] 


JOURNAL AND PATENT LITBRATURE.~Cl. Xyill. 815 


Spirit ; Denaturing of . A liaauow. Fifth Interuat. 

Congress cf Applied Chem., Herlio. Zeits. angew. 
Chem., 1903,16, [24], 572. 

Tub author describes the different methods of denaturing 
spirit, especially with wood spirit, pyridine, &l‘. The lust 
runnings obtained in the distillation of acetone cannot be 
obtained in sufficient quantity to servo as a general denatur- 
ing agent. Pyridine, also, is not iiufficieutly abundant in 
all countries. Of the denaturing agents in present use, 
wood spirit appears to be the most suitable, because it can 
be readily procured ; uith regard to its denaturing aetioii, 
it stands next to pyridine. 

The author draws attention to the ailvantnges of acetone 
oils os denaturing agents. They can only be separated from 
alcohol with groat difficulty ; consequently their uso would 
allow of less stringent regulations being prescribed by the 
authorities. — A. S. 

G/f/f^erin ; New Process for the Kxtrartion of , from 

Distillery liesulues. L. Uiviere. Pull, de PAssoe. des 

Chiin. de Suer, et de Dist., 19(>.'3, 20, [P3], 1<>43 — 1045. 

Thk quantity of glycerin produced us a consequence of the 
manufacture of two million hectolitres of commercial alcohol 
per annum in Prance is about 11*5 million kilos., the total 
transactions of the world in glycerin from fats being at 
least GO million kilos. 

Instead of distilling the vimisse, the glycerin is separated* 
as far as possible fi om the f>ther constituents, by an osmosih 
with alcohol of about 95 ’, in a special osmogeno arrange<l by 
Harbet. It is not necessary, and is even disadvantageous, to 
concentrate the vinasse too much. The mixture of alcohol 
and glycerin is then distilled and the aqueous glycerin con- 
centrated to 80 per cent, of anhydrous glycerin. The 
vinasse from the distillation of molasses often contains 
.50 p4*r cent, of substances other than glycerin, and it is 
tlieri indispensable to proceed to a second osmosis to obtain 
saleable crude glycerin. 

The process may also be applied to the purification of 
glycerin fro’u f*teariiu and soap works. Such glycerins, by 
a single osmosis, hav(* liad their impurities reduced from 
12-98 to 2-05 per cent. — L. .T. de W. 

Vinegar ; Detection of .Free i]ri7ieriit Acids in . 

D. Cianassini. XXIII., page 82-2. 


i Residuary Liquors of Sugar FarUiries IVimtsses] ; 

j Treatment of . (’. Sudre, Paris. Eng. Pat. 4858, 

j Mareli 2, 1903. Under Intenmt. Conv., «Tuue 3, 1902, 

t Ci.\iM is made for the treatment r-f distillery 
; us described in Kr. Pat. 32 1, 701, .Inue 1902 (thw 
' Journal, 1903, 22.55.— T. 11. P. 

; UsiTKi) Statics Patknt. 

j Bretnny. H. A. Hobson, l.ondon, Assignor fo the 
('onecntrati'd lh*er Co., London. U.S. I’at. 730,051, 
June 9, 1903. 

Ski-: Kng. Pat. 4!M.l of 1901 ; this .lournal, 1902, .5.5S, 

—.1 P. H. 

Pkkncii Patknts. 

Lennentotion mol other Purposes ; (Bass V esselsftr — ^ — . 
A. Weber. First addition," dated Nov. 2f, 1902, to 
Fr. Pat. 323,777, Aug. U, 1902. 

I Skk Png. Pat. 2.5,350 of 1902; this .loiirual, 1903,223. 

! — .r. F. H 

I Spirits ; Apparatus for the (Continuous Recti fir a.tivu of — . 

I I.. JIarbet. 'i'eiith addition, dated Non'. 21, 1902, to 
j Pr. l*at. 290,7.50, of lA'b. 1 , 1900. 

A snii’jariKo plant for tlio continuous rectification of crude 
spirits or clear fennented liquids is dcscril>ed. This form is 
especially adapted for the use of small distilleries, as, by u 
simple adjustment of cocks, it eau bo employed at will either 
for the production of strong alcoliol (rectified spirits) or for 
the iiistillation and purification of brandies, rum, or gin. 
'Phe speed of working is eontroUeil by the oliservation of 
the pressure existing in the apparatus which effects the 
concentration of tin- “ head ” products. — .1. P. It. 

Distilling Apparatus, W. E. Lmmuus. Fr. Pat. 320, G70, 
I .\ov. 2.5, 19P2. 

j Ski: Eng. Pat. 25,9f'7 of 1902 ; tlii-j Journal, 1903, 202. 

I — T. F. Ik 

I XVIII.-POODS: SANITATION: WATER 
PURIFICATION. & DISINFECTANTS. 


Malt; Determining the Starch-liquefying Power of . 

C. J. Lintner and P. Sollied. XXIII,, page 820, 


(A.)— FOODS. 

pNoiusii Patknts. 


. Enoi.isii Pa'iknts. j 

Yeast Cells ; Obtaining the (Contents of U. It. i 

Hansford, Upper Norwood, from IMiarm. lust. L. W. | 
(ians, Frankfort-on-AIaiii, (iermany. Eng. Pat. 10,037, i 

July 18, 1902. i 

1 

See addition to Fr. Pat. 310,349; this Journal, 1903, 434; 1 
compare also original Png. Pat. 8722 of 1901 ; this , 
Journal, 1902, 491. — J. F. Jt. j 

Spirituous Liquids ; Manufacture of — — . ,T. M. San- j 

guineti, Jjille. Eng. Fat. 27,008, Dec. 8, 1902. j 

A SPECIAL ferment for uso in the manufacture of whisky, 
gin, or other spirituous liquor is prepared by selecting a 
yeast from a wort, which may be sterilised or not, having a 
composition identical with that of the wort from which ihe 
required spirit will be produced, cultivating this yeast, after 
eliminating the impure ferments, in a wort having a com- 
po.sition identical with that from which the required spirit 
will be produced, and stopping its increase or propagation 
by meani of a certain quantity of spirit like thnt for whose 
production it is prepared. — T. H. P. 

Distillers* and Brewers* By-Products ; Utilisation of--^ . 

\^Catt!e FcodC] G. Souter and J. S. Souter, Pllgin, N.B. 
Kng. V&t, 3C88, Feb. 17, 1903. 

Tub burnt ale extract obtained by tho ^ocess described in 
E«g. Pat. 11,532 of 1898 (see this Journal, J899, 510) is 
ikitxed with distillers’ or brewers* draff, cut straw, hay, 
chaff, or such like fodder, with or withont condiments, for 
use as a food for cattle or other animals.— J. F. H. 


('aseiu ; Separation of . A. Spitteler, Prlen, Ilavuriu. 

Eng. Pat. 17,258, Aug. .5, 1902. 

Cau.stic alkalis, Avheii used for precipitating casein from 
solmion, have a piejudiciul effect ; alkali carhoDates aro 
therefore eniployeil instead. Uompare Png. Pul. 17,057, 
Aug. 31, 1899 ; this Journal, 1900, 755.— K. li. J. 

( \tscin; Manufacture of Clearly Soluble ( ). Pher- 

Imrd, Ludwiglusr, Mecklenburg, and (). .Mierisch, 
Dresden. Png. Pat. 25,550, Nov. 20, 1902, 

Ski: addition, dated Oct. 10, 1902, to Pr. I5il, .321,190, 
May 19, 1902 ; this Journal, 1903, 756.~-K. L. J. 

C\Iilk and Milk-like Products ; Drying a?i(i Preserving 

. J. A. Just, New York. Png. Pat. 8743, April 17, 

1903. Under Interuat. (bnv., May :iS, 1902. 

See U.S. Pat. 712,54.5, 1902 ; this Journal, 1902, 1518. 

— W. P. S. 

Distillers* and Brewers' liy-Products ; Utilisation of 

\ Cattle. Food’\. (y. and J. S. Soufer. ling. J*at. 3088, 
Feb. 17, 1993. XVII., Col. 1. 

Margarine; Manufacture of JU Jurgens, Goch, 

(Germany. Png. Pat. 8099, April 7, 1903, 

The addition of cereal (preferably wheat) albumin tU 
margarine in the proportion oil say, 2 to 5 per cent. giv#»4k 
product which turns brown on roasting, does not spirt, and 
has an aroma of butter, ('laim is also made for the additiou 
of a small amount of sodium carbonate with the albaiuiai > 

— C. A. M, 
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French Patents. 

Maize ; Extraction of an Albuminoid Compound from . 

E. Donard and II. Lahbe. Addition, dated Nov. 3, 1902, 
to Fr. Pat. 320,027, March 28, 1 902. 

The sabstance extracted from maize by amyl alcohol (this 
Journal, 1902, 1548) is treated with a current of steam and 
then dried at a temperature of 110® C. ; or, after steaming, 
the substance may be dissolved in alcohol (00®), precipitated 
by adding excess of water, and finally dried by gradually 
increasing the temperature to 1 10® ( ’. — W. P. S. 

Milk ; Apparatus for Mixing . A.Gauliti. Addition, 

dated Nov. 15, 1902, to Fr. Pat. 323,875, .fuly 16, 19i)2. 

The milk, or other liquid, is vigorously churned before 
passing into the mi.Ting apparatus (this Journal, 1003, .568), 
the churning apparatus being in connection with the mixer. 

— \V. P. S. 

(B.)— SANITATION; WATER PURIFICATION. 

Sewage, Acid Iron ; Action of the Septic Tank on . 

L. P. Kinniciitt and II. P. I^iddy. From the Fourth 
Annual Report of the Connecticut Sewerage Commission. 

Thk results of another year’s Avork confirm the authors’ 
preliminary conclusions (this .lournal, 1002, 1092), and 
show that by the slow passage through ji closed septic tank 
of an acid iron sewage containing, iu 100,000 j)arts, 5 — 8 parts 
of dissolved iron, about 10 parts of free (sulphuric) acid, 
and about 1 part of albuminoid ammonia : — 

1. About 25 per cent, of the total Sf)li<l matter, iiichidiDg 
about 20 per cent, of the total soluble matter, is removed. 

2. The amount of suspended matter removed will not 
greatly oxcee<l 30 per cent., unless .special means are taken ^ 
to retain in the tank the finely-divided iron sulphide. Of | 
this suspended matter, CO — 70 per cent, will remain in tlu' i 
tank, and will have to be removed as sludge, only 40 — 30 per 
cent, being rendered soluble or gaseous by bacterial action. 
The actual weight of sludge, however, will only be half as 
great as it would be if formed in a precipitation tank, owing 
to the smaller proportion of Avater in the sludge formed in 

a septic tank. If the sewage contain stieet Avashings, 
about half the total solid matter AA’ill be mineral, and more 
than one-third of this will be iron sulphide. 

3. The amount of organic matter removed Avill average 
20 — 25 per cent,, including nearly 50 per cent, of the 
suspended organic mutter, and not much more than 10 per 
cent, of the dissolved organic matter. 

4. The gases given off contain methane (about 75 per 
cent.), carbon dioxide (about 6 per cent.), and nitrogen 
(about 19 per cent.). Hydrogen and hydrogen sulphide are 
absent. Gas is always evolved at temperatures above 
45° C., averaging. AA-ith Worcester (Conn., U..S.A.) sewage, 
about 0‘25cb. ft. ii. the coldest months, and about 1 eh. ft. 
in the Avannest months, per 100 galls, of scAvage. — L. A. 

Water ; Recent Advances in the Bacteriological Examina- 
tion of . W. H. Jollyman. Analyst, 1903, 28, 

[327], 169—183. 

In the author’s opinion, a pure water generally develops 
a larger number of bacteria on a neutral 10 per cent, 
solution of gelatin in pure water than on Koch’s meat 
extract-gelatin medium, hut a polluted Avater usually gives 
the reverse result. The methods of isolating D. roli 
communis are discussed, anaerobic cultivation at 37® C. 
in broth containing 2 per cent, of glucose and 0*4 per 
cent, of sodium formate being preferred. Fake’s method 
was found to be well adapted for proving the presence of 
streptococci, although the occurrence of the latter being 
•due to pollution is considered questionable. As regards 
the separation of B. typhosus, the isolation of this or- 
ganiltn is deemed to be u matter of chance. The author, 

<# in conclusion, is of opinion that a bacteriological examina- 
tion of a sample of water affords a more delicate and 
definite ingafi's of detecting pollution than a chemical 
analysis. — W. P. S. 

Formaldehyde in Air $ Determination of — , G. Romyn 
and J. A. Voorthiiis. NXIII., page 826. 


Engush Patents. 

Seivage Sludge; Destructor particularly applicable for — ■■ 

J. K. Lord, Rury, Eng. Pat. 13.970, June 20, 1902. 

The wet sludge cakes are placed in retorts iu the upper 
part of a furnace. The iofiammable gases produced are 
led into the furnace or separately collected, the retorts 
being arranged to retain the dried sludge or to discharge 
I it through a perforated bottom into the furnace. — W. P. S. 

! Sewage in Sewage Tanks; Apparatus for Distributing 

, and Withdrawing the Effluent therefrom, also 

Apparatus for Distributing Sewage and other Liquids 
over Bacteria Beds and other Areas. F. Candy and 
E. R. Candvjboth of L uidon. Kng. Pat. 14,366, June 25, 
1902. 

I The apparatus eonsisis of a series of bent or iuelined pipes 
j by which the seAvage is discharged from a delivery channel 
j into a tank such as that described in Eng. Pat. 7238, 

' 1002 (this .rourual, 1003, 377). The pipes are provided 
I Avith an adjustable top, by lowering or raising which the 
amount of sewage discharged is regulated. The pipes 
deliver below the surface of the liquid in the tank, and 
similar pipes collect the liquid and discharge it from 
the tank into a common effluent cbaimel. The second 
portion of the invention relates to a means for inter- 
^nittently supplying a number of bacteria beds Avith equal 
i quantities of scAAage, and consists of a combination of a 
revolving distributor and a series of annular conduits and 
chambers. A travelling distributor running on toothed 
rails and actuated by a motor, which automatic.ally re- 
verses at (.‘acb end of the filter bed, is also claimed; and 
fiiither, a combination of a central feed revolving dis- 
fiibutor with a motor constructed of curved blades placed 
in a chamber affixed to the vertical supply pipe. — W. P. S. 

(C.)— DISINFECTANTS. 

English Parents. 

Visinfeciing Powder. (J. 1*. Heater and P. Toplin, both of 
Dublin. Eng. Pat. 1 1,351, May 17, 1902. 

A DisiNFECTT.N’G poAvdtT containing peat, 112 1b.; eucahptus 
! oil, 4 lb.; pine oil, 12 11).; mercuric chloride, lb. ; and 
I izal,” 5-10 lb. — 3’. F. H. 

j Carbolic Acid, and Homofogues of the same ; Process for 

! Manufacturing Deodorous and Soluble . H. Rose- 

' muiin,Schbneberg, near Herlin. Eng. Pat. 28,277, Dec. 22, 
j 1002. 

I “ CarnK colourless carbolic acid ” (or its homologiies) is 
j deodorised by the addition of formaldehyde or formalde- 
I hyde soap. The product is soluble in water, giving a 
, clear solution, and possesses all the germicidal properties 
i of pure carbolic acid. For instance, to every lOf) lb. of 
; crude carbolic acid, 2 lb. of “formalin” and 240 lb. 

of liquid formaldeh 3 de soap are added. After standing 
: for some time the mixture is filtered ihrough a press, 
j T'he formaldehyde soap consists of potash soap, 60 parts ; 
Avater, 24 parts; formaldehyde, 10 to 15 parts. — T. F. H. 

United States Patent. 

Antiseptic and Deodorising Compounds. H. P. Busch, 
Philadelphia. U.S. Pat. 730,231, June 9, 1903. 

j A FIVE per cent, solution of formaldehyde containing 
chlorides of zinc, calcium, sodium, and potassium, chloride 
of lime and alum. — F. F. H. 

French Patents. 

Perfumes, Antiseptics, or Disinfectants having for their 
Base Solidified** Alcohol; Manufacture of — . 
J. Bardin. Fr. Pat. 326,243, Nov. 10, 1902. 

Alcohol, containing sufficient soap to solidify it when 
cold, is warmed and mixed with an ethereal solution of such 
substances as eucalyptus oil, salicylic acid, menthol, bella- 
donna, arnica, &c. The ether is distilled off and recovered, 
whilst the alcoholic mixture is alloAved to cool and solidify. 

— W. P. S. 
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JJisin/ectanii ; Prtj*araii(m of Non^Drying . E. 11. 

Clartn aod G. Demou8.«y. Fr. Pat. 826,334, Nor. 14, 
1902. 

Meroitric chloride, zinc sulphate, phenol, thymol, chloride 
of lime, or other substances arc mixed with glycerin to form 
the disinfectants claimed. — W. P. S. 


XIX —PAPER. PASTEBOARD. Etc. 

Wood-Pulp [^Mechaniciil'\ ; Reagents for and Metanil 
Yellow. C. Wurster. XX III., page 824. 

Wood ; Determination of Cellulose in ■■■■■ and Valuation 
of Sulphite Wood-Pulp. Klason. Will., page 826 

English Pjltents. 

Peat-Moss or other Fibres ; Treatment of ,./br Paper- 

making. W. M. ( -alleuder, London. Eng. Pat. 15,632, 
July 14, 1902. 

Pkat-moks or other fibres are saturated with water and 
treated with bromine or its oquivjilent ; alkali is added, and 
the mass is boiled under pressure or in open vessels ; the 
product is then washed and drained so as to free it from 
gummy by-products, ( iood results are obtained by the use 
of 8 lb. of bromine and about 10 ) lb. of soda-ash per ton of 
peat. The treatment may sometimes have to be repeated. 

— J. F. H. 

Paper ; Manufaetiire of . (). (loy, jun., Kiehberg, 

Germany. Eng. Pat. 5.339, March 7, 1903. 

In the manufacture of paper only that proportion of mineral 
uiatter is added to the pulp which it is iutimded that the 
finished paper shall contain. All the water ruuniug from 
tlic wiiolo of the wet end of the nmcdiine and containing 
mineral mutter aii<l fibres in suspension is cidiccted in a 
trough and filtered by means of a continuous rotary or other 
filter. The solid matter removed by the filter is mixed with 
51 certain proportion of the uiifiltered “back-water” and 
eontinuonsly returned to the pulp after it leaves the mixing 
vat 5Uid while it passes over the machine. In this way the 
whole of the mineral mattm* is utilised 5vnd is evenly 
distributed in the finished paper. — J. F. H. 

Cellulose Uffdrate ; Preparation of Stable Alkaline 

Solutions of , and Precipitation of the Hydrate. 

therefrom. W. I*. Thompson, London. From Vereinigte 
Kunstseidefahr. Act.-(ies., Frankfort-oo-thc-Maine. Kng 
Pat. 17,501, Aug. 8, 1902. 

Ske Fr. Pat. 323,47.'» of 1902 ; this Journal, 1903, 508. 

— T. F. 11. 

United States Patents. 

Paper Pulp ,* Refining Engine for — . M. A. Mills, 
Lawrence, Mass. U.S. Pat. 729,953, June 2, 1903. 

The machine consists of a shell and a grinding plug carried 
on the shaft ; outside the shell is a siationary support which 
also supports the bearing for the driven end of the shaft 
and driving'geur, including a pulley with a thrust-bearing 
and interlocked swivelled connection with the stationary 
support and direct feathered connection with the shaft. 
The arrangement allow.s of the ctunpleto withdrawal of the 
plug shaft without disturbing its mounting on the support. 
The bearing also allows of the hiiigitndinal adjustment of 
the grinding plug by turning a screw in connection with an 
adjustable bearing at the other end of the shaft, the 
adjustment being indicated by means of a dial. — J. F. B, 

Beating Engines ; Removable Bed Plate for . M. A. 

Mills, J^iiwrence, Mass. U.S. Pat. 729,954, June 2, 1903. 

The bed plate fbr beating engines comprises a permanent 
base section embodying a series of alternating supporting 
bars and spacing fillers extending above the bars, the upper 
edges of tlie supporting bars being planed in a common 
circle concentric with the beater-roll, and a renewable blade 
section embodying a number of working blades alternating 
with the spacing fillers, and each having an individual rigid 
support on one of the supporting bars. — J. F. B. 


Wood-Pulp i Process of Making — . V. Drewsen, New 
York. U.S. Pat. 730,439, June 9, 1903. 

In the manufacture of woo<l-pulp by the bisulphite process, 
wood is submitted to a prelimiimry treatment by soaking 
it in a solution of a mouosulphite soluble in water, e.g.^ 
magnesium sulphite, at the ordinary temperature, before 
iidroducing it into the dige.ster ami tlie cooking licpior, for 
a length of time sufficient toenuble the solution to permeate 
the woo<l. — J. F. B. 

Celluloid ('ompound, and J^roccss of Making same. F. 

/tihl, Berlin. U.S. Pat. 729,990, June 2, 1 903, 

A eoMi-osrm)N of the nature of celluloid l.s made by 
mixing nitroeellulose with cedlnlosc aeetiite or other orgauie 
ester of cellulose, and incorporating the mixture with 
camplior or any of its substitutes in the usual manner. 

— J. F. B. 

Fukncii Patents. 

Cellulose from Wood; Manufacture of , by Chlorine. 

developed bj the Electrolysis of Metaliie Chlorides. 
C. ILellner. Fr. Pjit. 326,313, Xov. 13, 1902. 

Wood or other veg«‘tjihle matter is moistened with water or 
preferably with milk of lime oi- dihite solution of alkali, and 
then exposed to tht* gaseous ehloriue developed at the 
anode during the electrolysis of inetallie ehlorides. The 
incruating subHtaiici‘s (lij^n^in) an* thus oxidised and 
chlorinate<l, and converted into bodit's whicdi sire completely 
soluble either in water or in dilute alkalis, leaving the pure 
cellulo.se uiiattacked. The cathode produets [c.(/., caustic 
soda] msiy be recovered for sale. — J. 1-'. H. 

Nitrocellulose and Casein ; T/catn.ent of (Compositions 

containing . II. Ensminger. Fr. Psit. 326,576, 

Nov. 21, 1902. 

Ckli.i loid proshicts eompo.sed of a basis of nitrocelliiloso, 
casein, and camphor are steeped in a solution of form- 
aldehyde until they are completely penetrated by the liquid, 
and then dried. In this way the camphor is extracted by 
the formaldehyde, and can be recovered for future use by 
distillation. At the same time the fornnildehydo so acts 
upon the csisein that the composition, after treatment, loses 
its phisticity and sicquircs the ctinsistency of horn ; the 
products are also devoid of the odour of camphor. 

— J. F. B. 

Cork and Corkwood ; Substitute for , aud Process of 

Afaking the same. I’i. I*. Smith, M. L. Morrison, and 
G. F. Schindler. Fr. Pat. 326,580, Nov. 22, 1902. 

See Eng. Pat. 25,324 of 1902; this Journsil, 1903, 569. 

— T. E. B. 


IX.-FINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

Cyclo yeraniol one. Aldehyde ; Preparation of . Farh- 

werke vorm. Meister, Lucius un'l Bniuiug, H^chst a. M. 
Ger. J*at. 142,139, Jan. 11, 1902. /cits, angew. Chem,, 
1903, 16, [24], 583. 

C YCLO<; ERA N I ( > LKN E aldehyde, C,.H jyO, is prei)Hred by the 
dry distillation under reduced pressure of the calcium salt 
of cyclogeraniolene carboxylic acid (Ger. Pjit. 141,699) 
aud calcium formate in cquimolecular proportions. 

~J. McC. 

Nicotine ; Studies on . C. JCippenherger. 

XXIV., page 828. 

Clove Oil; Occurrence of Methylheptylhetone in - 

Schimniers Report, April, 1903, 26. 

Methvuiei'tyi.ketone, which has previously been 
recorded in rue oil, has been detected in the first runnings of 
clove oil, in which it accompanies methyl benzoate. The 
boiling point of the two compounds lying so close, they 
could not be separated by fractionation. After removing 
the methyl benzoate by saponification, the methylheptyf 
ketone was isedated by distillation. — J. O. B. 
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Basil Oil ; optical Rotation of Schiinincrs Report, 

April, 1903, 13 

The freshly distilleil oil of Ocimumbasilicum has tho optical 
rotation + 0*35°. On fractionating this with steam, the * 
first 10 per cent, has tho higher rotation + .0 while the I 
residue is Itcvorotatory - fi®, but if the latter be heated to near ! 
its boiling point, 216® C., and cooled, it a uiuires a marked 
dexiro-rotation of + 2^^ ; by prolonged heating, this is further 
increased to 4- 3 ’4'". On distilling in vacuo, a body of 
lower rotation is obtained, ('fhe above figures for rotation 
are for a 200 mm. tube.) — J. O. 11. 

Dill Oil from Spanish Jlcrh. Schimmers Report, 

April, 100.3, 30. 

A srEriMKN of dill her!) oil of Spanish origin has been ex- 
amined and found to possess the following eharacters ! 
Sp. gr. 0-9282 ; [a]„ + I.V' 17'; it was insoluble in | 
80 per cent, alcohol, but slightly soluble (about 1 : o) in 
90 per cent, alcohol. It contained much phellandrene, only 
about 16 per cent, of carvone, with a small amount of 
dill-apiol. Since authentic oil of dill fruit contains no 
phellandrene, although that body is occasionally met with 
in (‘Ommercial dill oil, it would appear that the oils con- 
taining this constituent have not been distilled solely from | 
the fruit, hut from a mixture of fruit and herb. — .1. O. H. j 

I 

Geranium t Distribution of certain Organic Substances in 

the . E. Charabot and G. Laloue, ( omptes rend., 

1903, 136 , [24], 1467—1469. 

Tmj proportion of volatile acid present in the geranium in 
leaf, petiole, and stem, diminishes from leaf .to stem. Tho 
terpenic compounds are entirely localised in the leaves. 
Being generated in the leaves, and not traversing tht? stein.s 
or petioles, they do not reach the flowers ; hence the lack of 
odour in the flowers while the leaves are fragrant. ’I’here is 
confirmation here of tho liypothcsis that the essential oils in 
plants, or at least the sub.stances from which they are 
immediately derived, are formed in the chlorophyll-contain- | 
ing organs, and thence distributed to the other parts of the j 
plant, where they undergo transformation. — J. T. 1). 

Bidji Pahoe Hadji (Ci/cas circinalis, L.f .1. van Dongeii. | 
Pharm. Weekblad,, 40 , 309—313 ; Chero. ( entr., 1903, 1 
[24], 1313. ^ ^ I 

The fruits of Cycas circinalis, L., which are poisonou.s, are j 
known in the Dutch Indies under the names “ Bidji Fakoe ! 
Hadji,” Fakis Hadji,” and “ Boewah von Pakoe.” The ! 
author has examined .specimens of tho undried fruits, ami of ' 
a. coarse powder obtained by pulverising the seeds, after 
drying them at about 30° C. Hoth the fruit juice and tlie | 
powder were found to be poisonous. On extracting the i 
dried powder with light petroleum .spirit, phytosterol was 
obtained, together with a small (piautity (0*154 per cent.) of | 
a fat, which melted at 21'^ — 2*2° C., had an iodine value, ! 
51*5, and yielded fatty acids melting at about 44° C. 
From the powder, after separation of the phytosterol and 
fat, a sugar was isolated, in the form of small rectangular 
plates, which had the optical rotation [a]B = + 17°, reduced 
Fehling*8 solution, and yielded a crystalline osazone melting 
at 184° — 188° C. Hy extracting the powder with water, a 
poisonous glucoside, pakoein, containing no nitrogen, was 
isolated. It forms an amorphous, light yellow powder, 
soluble in water and dilute alcohol, but insoluble in absolute 
alcohol and ether ; with tannin it gives a precipitate which 
re-dissolves in excess of tannin solution. 

The seeds contain a large amount of water and lose 83 per 
cent, of their weight by drying at 105° C. The dry powder 
contains 1*428 per cent, of cellulose, and 4*5 per cent, of 
nitrogen; it gives 2*509 per cent, of ash, containing j 
sulphates, chlorides and phosphates, and iron, ahnniuium, i 
magnesium, potassium, and sodium. — A. S. ( 

Euphorbone. \V. M. Ottow. Archiv der Fharm. 241, [3], ; 

223. ! 

Kuimioudonjii has been shown by Henke and Dragendorff 1 
and othesirto be a distinctive and characteristic constituent 1 
of the milky juice of many euphorbiaceous plants. Accord- | 
ing to tite author it has the formula C 2 ;H 440 . To obtain it, i 
euphorbium re.siii was extracted by percolation with light ! 
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petroleum spirit (b. pt. 60° — 70M\). The first percolates 
were filtered; half the solvent distilled off, and the residue 
set aside to crystallise. A crop of yellow acicular crystals 
of crude euphorbone was thus obtained, which, when treated 
with various solvents, in which it was readily soluble in the 
cold, gave fluorescent solutions. With ethyl alcohol and 
methyl alcohol a trace of a flocculent body remained 
insoluble. 

The eharacters of the crystalline substance obtained with 
various solvents showed marked differences. Thus 
petroleum spiiit solution after slow evaporation gives long 
white needles, and aggregated masses or rosettes, the 
crystals of which frit at 67° — 08° C., melt at 71^ C., but do 
not give a perfectly clear liquid until the temperature 
reaches 75' C. The crystals from methyl alcohol solu- 
tion form white brittle crusts composed of more or less 
definite spherical structures. These cry.stals frit at 1 10® C., 
melt at 114° to 115" ( and give a clear solution at 116®C. 

( 'rystals having a simil^^r character to those crystallised from 
methyl alcohol are ohtaiued from acetone and from ethyl 
alcohol. lOther and acetic ether give two forms of crystals, 
long silky needles on the sides of the flask, and afterwards, 
dull white granules on the bottom of tho vessel. 

'I'he mother liquor, after separating methyl alcohol 
euphorbone, gives several .amorphous bodies of low melting 
points, the lowest of which is 60° — 61° C. 

iMiphoibone is profoundly modified hy heat ; petroleum 
spirit euphorbone, when exposed to 60° — 70° C. for 
14 hours, has its melting point markedly raised from 70® to 
H.j ‘ C., and finally to 90*^ — 91° C. At higher temperatures 
and under more prolonged exposure, the melting point was 
first raised, then lowered, Hetliyl alcohol euphorbone is 
converted into a resinoid maqs .slowly at 60° — 70° C., and 
more quickly at 100® C. Tho melting point is at the same 
time much lowered. Kuphorboue evidently yields cry.stals 
of varying melting point according to whether petroleum 
spirit, methyl alcohol, ether, are used as solvents. 

Knphorbone is tasteless, and almost in.solublo in water. 
It is precipitated from alcoholic or aipieous solutions by 
tannin, and gives u colour reactimi with ferric chloride. It 
dissolves in strong sulphuric acid with a yellow colour, 
passing to brick-red, changing on heating to iilood-red. 

— J. O. H. 

Strychnine; WtuzeU's Test for (1. Guerin. 

XXIII., page 824. 

English Fatents. 

Theophylline ; Mamtfaetvre and Prodmtion of . 

H. E. Xewton, Loudon, from Farbenfabr. vorm. F. 
Layer and Co., Elberfeld, Germany. Lng. Fat. 14, 93 . 4 , 
July 4, 1902. 

See U.S. Fat. 716,994 of 1902; this Journal, 190.3, 163. 

— T. F. B. 

C~(.^-Dialkyl Barbituric Acids from Mono-alkyl Malonic 

Esters ; Method of Preparing . F. Boehm, 

London. From E. Fischer, Berlin. Eng. Fat. 1945, 
Jan. 27, 1903. 

AIono-alkyl malonic esters are condensed with urea 
by means of metallic alcoholates, forming mono -alky I 
barbituric acids, which are converted by further alkylation 
into dialkylbarbituric acids of the general formula 

K2:C:(CO.XH).,:CO. 

— T. F. B. 

United 8tate» I^atknts. 

Glandular Extractive Product. J. Takamine, New York, 
U.S. Fat. 730,176, June 2, 1903 
The product claimed is that obtained from the suprarenal 
glands by the process described in Eng. Fat. 14,491 of 1900 
(sec this Journal, 1901, 746). It is a whitish crystalline 
substance, of melting point 207° C., with difficulty soluble 
in water, but readily in acids and alkalis. It has an alkaline 
reaction, and forms salts with acids. It gives a green 
coloration with solutions of ferric salts, and a red coloration 
w’lth iodine* and has reducing properties. Its composition 
is approximately represented by the formula CjoHisNOs. 

— T. F. B. 
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Suprarenal Gland$ i Process of Obtaining Producis from 

. J. Takaiuioe, New York (’itj. U.S. Put. 730,17:), 

June 2, 1003. 


Skb Kng. Pat. 14,491 of 1900; 


this JourDuk 1901, 740. 

— T. F. ii. 


Suprarenal Glands; Process of Isolating the Active | 

Principle of the . J. Takamine, New York Cit v. j 

IJ.S, PaU. 739,190 aD<l 730,197, June 2, 1903. { 


.Shk Fdit Pat. 14,491 of 1900; this Journal, 1901, 740. 

— T. K. P. 

Suprarenal Glands ; Process of Preparing E.t tracts of 

(he . J. Tiikamiuo, New York. T.S. Pat. 730.198. 

June 2, 1903. 

Sn: Vai<^. Pat. M.fOl of 1900; this Journal, 1901. 740. 

— r. F. p. 

French Pa.tents. 

Perfumes, y\ ntiseptics, or Disinfectants having for thar 

Base SoUiUfed Alcohol; Manufacture of . J. 

Pardln. Fr. Pat. 326,24.3, Nov. ‘lO, 1902. XVIII. ( 
page 810. 

Xanthine ; Process for Preparing . (1. F. Poehringei 

uud S5hne. Fr. Pat. 320,267, Xov. 11, 1002. 

Tiiioxanthink is converted hy oxidation into xanthine, 
sulphur dioxide or sulphuric acid being formed according 
to the oxidising agent us< (l. The process may be carried 
out in acid, neutral, or alkaline solution. In hydrochloric 
acid solution, sodium nitrate may be used ; hydrogen 
peroxide is suitable for use in alkaline .solutions ; while 
boiling with a suspension of manganese dioxide in water 
will effect the oxidation in neutral solutions.— T. F. P. 

)^~Methglxanthines ; Preparation of Chlorinated Denra- 

tices of . C. F. Poehringer und Sohue. Fr. Pat. 

326,268, Xov. 11, 1902. 

SKKEn*^ Pat. 27,48:) of 1902 ; this Journal. 190;), 378. 

" — T. F. P. 

ii-Methgleanthine Derivatives; Process for Eliminating 

the 8- Methyl Group from . C, F. Poehringer und 

Sidine. Fr. Pat. 326,295, Nov. 12, 1902. 

.See Kng. Put. 27,532 of 1902 ; this Journal, 1903. 378. 

— T. F. B. 

NeroP" : E.rtraclion of uv Alcohol termed y and its 

* A pplication in the Manufacture of Synthetical Perfumes. 
Soc. Heine et ( ’ie. h'r. i’at. 326,6.58, Xov. 25, 1902. 

A NE\v terpene alcohol ‘^nerol” (see this Journal, 1903, 
228), isomeric with geraiiiol and possessing an odour of 
roses, is extracted from oil of petit-grain by converting the 
primary alcohols present in the fractions which contain the 
iierol, after saponification, into their acid esters by treat- j 
mentwith phthalic anhydride or the anhydrides of other 
dibasic acids, separating from the products a mix.turo con- 
taining the esters of nerol and geraniol, saponifying the 
mixture, rectifying the alcohols hy distillation in vacuo, or 
by steam, and separating the geraniol from the nerol by 
treatment with anhydrous calcium chloride. Nerol and its 
esters are applicable for perfumery by dissolving them in 
any suitable solvents with or without the addition of other 
odorous substances. — J. F. P. 

Citrylidenc-acefic Acid; Compounds Derived from , 

suitable for Perfumes. A. Verley. Fr. Pat. 326,774, 
Nov. 27, 1902. 

When citrylidene-acctic acid, its esters, or nitrile, is 
agitated with ten times its weight of phosphoric acid, 
containing 8 per cent, of sulphuric acid, at 60° C., and the 
product diluted, and extracted with ether, cyclic compounds 
are formed. For instance, from the nitrile, the compound 
v or 

C>:.CH:CH.C C.CH, 

)>CH, 

CHj - CHa 


is obtained. All these substances have fragrant odours. 


When cyclo-eitrylideni‘ acetic ester reacti with two 
molecules of magnesium iudomcthylate, and the resulting 
muL'iicsiuiu compound is decomposed hy water, it tertiary 
alcohol is obtained, of the cunstitution 

(Flf3)2(H())C.Cir:ni.C r.r . 0.(TI, 

(CH,)jC ^ CH^ 

cii. - c:n. 

orCnll-.O. 

The “ 0 derivative *' of tins alcohol also n'sults from the 
action of magnesium io lomcthylate on 0-ion<*rH'. 'Those 
alcohols can aUo be obtained direct from citrylideiio acetic 
estcMs, by means of mnguoiuin iodotiiethy l.'itc, the iiiter- 
meJi.ate compoun I 

(cns)A^(;ii.ciL.(:n...(:(rii,) :(dT.('H:(di.(’(('ir^)3 

I 

OH 

being (ronviutetl into the cyclic isomers by boiling with 
dilute acids, 'I'his is probably tin? a»com])oun(l, which 
results from the action of magnesium ioduietliyhite on 
a-ionone. — 'T. !•'. U. 

Protocaleehuic Aldehyde and Winillin; Preparation 
of . A. V. rley.' Fr. Pat. 326), 775, Nov. 27, 1902. 

^Iktiioxy-isj >-K. i oKNoi. is converted, on oxidation with 
ozone, in the cold, into metlioxyvaiiillin, 

CVI;,(CIU))(O.Cll3.().CH,)(()H)[ 1 .2.4] 

When the bisulphite compound of this is saponified with 
dilntc aeids, protooatechuic aldehyde is formed, 

The homolog .les of midhox^ vanillin arc obtained hy 
oxidising the higher hoinologues of hydroxy isoeugeiiol. 

Acid or alcoholic dtrivaiive^s of methoxyisoougeuol may 
also be oxidised hy permanganate, or electiolyticaily. 
For iiiMtance, the sulphuric acid derivative gives proto- 
catechuic aldehydi*. The benzyl derivative gives benzyl 
methoxyviinilliii, which, on hoiling with dilute acids, U 
convi*rted into benzyl prolocafechiiie aldeliyde. This, on 
melhylatioii, giv(*« henzylvanillin, which cun be convei’ted 
into vanillin. — 'T. \\ li. 

IXL-PHOTOaRAPfllC MATERIALS AND 
PROCESSES. 

Photography; Novel Application of Ifydroyen Peroxide 

in . \i. A. Kberi. Phot. Con*., 1903, 40, 269; 

Chem.-Zeit., 27, (44). Hep. 152. 

Bv suffusing u negative with an ethereal solution of 
hydrogen peroxide, a milky deposit is obtained in relief, of 
good covering power and therefore suitable for intensifica- 
tion. Being soluble in water it can be partly or entirely 
washed off, and is consciiuently adapted for partial 
intensification or reduction. Bromide prints, suffused with 
a similar solution, and then exposed to the air for 24—30 
hours, yield a brownish tone, approaching more and more, 
to yellowish brown in proportion as the treatment is pro- 
longed ; but as the colour is not fast to light, the prints 
toned in this manner should then be treated with au 
energetic developer. This gives sepia to hrick-retl tones 
that are apparently permanent ; and at the sumo time the 
image is slightly intensified. AIetol-hydro<iuinone or rodiiiul 
seems the best developer to use. The prints can be 
reduced with dilute ferric chloride solution, which alters 
the tone, as does also treatment with ferrous sulphate. — C. S. 

English Patent. 

Photographic Prints [ow Metals] ; Production of ' 
C. Archer, New Southgate. Kng. Pat. 7853, April 14, 
1903. 

Aleminil'm, or other metal plates, are coated with a aolu* 
tion of gelatin, dried, and again coated with spirit vaxoiab, 
collodion, &c. They are then ready to receive the aentitiyc 
emulsion. — T. F. B. 
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United States Patent. * 

Coloured Photographs ; Process of Producing — . 
A. A. Gurtnor, Bern. U.S. Pat. 730,454, June 9. 1903. 

A plate, which has been stained yellow (with Aniline 
Orange) is exposed with its sensitised surface in contact 
with the sensitive face of an orthochroroatic film or plate, 
and the two negatives arc developed separately. 

A print from the first negative on a “celloidin ” film, and 
stained yellow to orange, is superposed on a blue print 
from the orthochromatic negative. — T. P. B. 

Fkench Patents. 

Printing and Toning Compound; Combined . P. K. 

SohoeufeldiT, Newark, N..I., Assignor to M. Bauer, 
Montclair, N.J. U.S. Pat. 730,800, June 9, 1903. 

See Eng. Pat. 28,284 of 1902 ; this Journal, 1903, r>72. 

— T. F. B. 


to 1,000 grms. (this was the maximum charge employed) ; 
Karbonit II. up to 850 grms. ; Phoenix I., 700 ^'rms. ; 
Ammoniumcarbonit, 550 grms. ; safety gelatin dynamite I.a, 
500 grms.; Roburite I.a, 600 grms.; Dahmenite A, 400 grms.; 
Ammonium carbonite I., 350 grms. ; gelatin dynamite, 800 
grms. ; Roburite l.c, 250 grms. ; whilst Westfalite and KOln- 
Rottweiler safety blasting powder both ignited the mixture 
in charges of less than 50 grms. Disruptive -power tests, 
made by the Tiauzl leaden mortar method, showed that in 
most oases these explosives are only J as powerful as 
ordinary gelatin dynamite. — C. S. 

I Erosion [in Guns] \ Phenomena of . Vieille. Mem. 

! des Poudres et Silpetres, 1901-2, H, 157—210. 

Erosion is generally most marked at the commencement 
of the rifling. The portion of the chamber immediately 
i ])receding presents the appearance of a very fine network 
' of cracks, passing into a series of grooves (erosion proper), 


Emulsions ; Photographic . Soc. Anon. Prod. F. 

Bayer et Cie. Fr. Pat. 326,408, Nov. 19, 1902. 

Acetyl derivatives of cellulose, which are soluble in alcohol 
(sceFr. I’at. 317,007 of 1901; this Journal, 1902, H70), 
are claimed as emulsifying agents. 60 c.c. of alcohol are 
added to a solution of 1-5 grins, of nickel chloride and 
3 grms. of magnesium chloride; in 40 c.c. of water. This is i 
added to 1 litre of a 2 per cent, alcoholic solution of acetyl | 
cellulose, and the mixture is well shaken ; the following 
solutions are then added successively, with constant shaking : 
— 20 grms. of silver nitrate in 40 c.c. of water with 60 c.c. 
of alcohol ; 10 grm?, of citric acid in 40 c.c. of water and 
60 c.c. of alcohol. When the; whole has become homo- 
geneous, it is applied to glass or paper in the usual manner. 


XXII.-EXPLOSIVES. MATCHES. Etc. 

Nitroglycerin Powders ; Spontaneous Decomposition of 

S. Thomas. Fifth Intemat. Con^r. of Applied 

Choro., Berlin. ( 'hem.-Zeit., 1903, 27 , 589. 

A CASE is recorded in which the accidental imbedding of 
the head of an iron nail in the masscamsed the spontaneous 
decomposition of a nitroglycerin powder.— J. F. 11. 

Explosive Prometheus. Mem. des Poudres et SulpAtres, 
1901 — 1902, 11, 39—46. 

The explosive is composed of potassium chlorate, 67 ‘6 
parts; manganese dioxide, 16*9 parts; nitrobenzene, 

10 parts ; and heavy petroleum oil. 5* 5 parts. The solid e»>n- 
stitueiits are incorporated together, the liquids being added i 
only at moment of use. Absorption was found to be ve ry : 
variable, and the explosive cannot therefore be considered 
of constant composition. Taking black powder as unity, 
the relative strength was found to be 1 * 73. The expansion I 
effect was only oiie-half of that obtained with dynamite 1 
No. 1, while in a bore hole it was found to be incompletely 
detonated. The same defect was also brought out by 
detonating experiments in the open and by submittiug the 
explosive to shock. — G. W. McD. 

Safety Explosives; Experiments with . Beyliiig. 

Gliickauf. 1903, 39, 434; Chem.-Zeit., 1903, 27, [45], j 
Bep., U9. I 

The trials 'were madu hi the experimental gallery of the ! 
Westphalian Joint Stock Mining Co. to determine which ; 
explosives can be safely used in mixtures containing fire- 
damp and coaldust ; or rather to ascertain what weight of j 
charge can be employed in each case w ithout danger. The 
greatest risk in shot-firing arising from blown out shots, the 
conditions leading to the production of such shots were 
imitated by using an iron mortar with a bore 22*6 ins. deep 
And 2*67 ins. in diameter, from which the charges were fired 
into an explosive mixture containing firedamp and coaldust. 
The charges^! were left unstemmed, and in each case a 
mediom Iftarge was employed at first, the weight being 
aubseqaently varied by 50 grms. at a time. The wfety 
limiti in the 17 explosives tested were as follows Witten- 
hti^Wetterdynamit, Koblenkarbonit and Karbonit I., up 



running parallel to the rifling. The origin of the cracks is 
probably due to the action, on the steel, of the carbon 
monoxide and carbon dioxide in the gases produced from 
the explosion ; whilst the grooving or true erosion, parallel 
to the rifling, is considered to bo due to gas leaks, at very 
high pressure and velocity, past the projectile, when it is at 
minimum velocity, and is being subjected to greatest pres- 
Mire. The theory of gas vortices is decided against, since 
erosion does not occur either in a closed vessel or in the 
part of the chamber nearest to the breech. 

Explosion Vessel. — This consist.s of a steel ve.ssol (see 
tigure) provided with three openings, fitted with steel plugs. 
A' carries an electric igniter consisting of a fine iron wire, tt a, 
passing through a small primer of sporting powder. B is 
conuected with a pressure, gauge to register the pressure 
developed in kilos, per sq, cm., while 0 is provided with a 
sieel plug 22 mm. iu diameter, and 40 mm. long, axially 
pierced with a canal 1 nim. in diameter, through which 
the gases escape at the moruent of explosion. 'I'he capacity 
of the vessel found to be most serviceable was 17*8 c.c., 
the charges of the explosives varying from 3*5 grms. to 
10 grms. Other vessels, of capacities of 75 c.c. and 340 c.c., 
were also used, but were found to present disadvantages 
as compared with that of smaller capacity. 

Measurement of Erosion. — The gas exit plug, of a weight 
of some 135 grms., is weighed before and after the explo- 
sion, and the decrease in weight noted. This latter figure 
is converted into its equivalent volume in cubic millimetres, 
on the basis of a specific gravity of 7*8, and this figure is 
taken as the basis of the amount of erosion. 

Influence of the Diameter of the Gas Exit Canal. 

! Diameter c( Canal. 


, 4mni.’ ! 2 mm. Irani, 

rowder. 



Ero- 

Pres- ! Ero. 

Pres- 

Ero- 

Pres- 


sion. 

sure. ; sioii. 

sure. 

siion. 

sure. 

Pure nitro- 

Cb. mra. 

1 

Kilos. Cb.mm. 

1 i 

Kilos. 

Cb.mm. 

Kilos 

celluloM^ . . . 1 
Nitroglycerin. 

0*2 1 

1,244 6-p 

2,039 j 

25-5 

2,2M 

super cent.; 
nitrocellulose 

1 

1 

1 j 

i ; 




50 per cent. . 

12'7 

1,0S4 ■ 6S’6 

2.180 

90*2 

2,5 r: 




Jlllj 


With the &eai6 wei^hla of explotiY^ erofticn rapidly 
Incrfaaee ts the diameter of the exit canal decreases ; or 
the acttre suiface of a gaa jet ia mver^ely proportional to 
its diameter. 

In/vence oj Length of Gas Exit Canal. 


Potrtler. 


I’ure nitn)- 

e<!lluUHo 

XitroKl.v<“eriii, 
rA) jM'r tvnt ; 
nitrocellulose, ' 
.in prr cent. . . 
Ci*r(lit4» and , 
iiitif»ifuunidiiu‘ | 
Cordit^j ‘ 
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These experiments have a very direct beariag on erosion 
in gun.s after Ion/; use. 

I}\flttsnca ^ Pressure . — On firing coiislaiif charges in 
vessels of different capacity with the conseqiiettt result of 
production of diifereut pressures, erosion was fottnd to be in* 
appreciable up to 100 kilos., to incrcuHs rapidly at 900 kilos, 
to 2,000 kilos., and to remain almost stationary at S,€00 kilos, 
to 1,000 kilos. 


Length of Canal. Diana. » i mm. 


10 mill. 


20 mm. 


40 mm. 


Kro- 

HtOM, 


PrcM- 

buro. 


Env- 

sion. 


Pres- 

sure. 


Ero- 

sion. 


Ob.inini Kiloa. Cb.mm. Kilos. 


11-4 


2.JD3 


1.3-8 , 2,282 


Cb.mm. 

1 24*7 . 


Pres. 

sure. 


Kilos. 


30 0 ! 2,380 57*3 2.183 00*2 2.142 


11*02 

2d*tJ 


2..10 4 
•2.007 


.30-0 

04-2 


2.371 

2.100 


343*7 €.C. 


73*8 C.O. 


Powder. 


Pure nitpo- 

retlnloso 386 

Conlite 7SS 

Nitroglycerin, 

.10 iwr cent.; 
nitroccIbOose, 

1ti per < cnt. . . 


1,014 I 


17*8 C.C. 


Erosion 
per frrra. 
of 

Powder. 

Ero- 

sion. 

Erosion 
per arm. 

of 

, Powder. 

Ero- 

sion. 

j Eroxion 
! per irrm. 

! ‘»t 

Powder. 

! 

5*5 

10*2 

107 

7*3 

22*6 

64*2 

' 6*4 

18*0 

14*7 

322* *2 

21*6 

83*3 

24*9 


At equal pressures, the smaller the charge .the greater is 
the en sion per grni. of explosive, ami the smaller vessel 
was thus selected as .best calculated to biing out difftrences 
in various explosives. 

fnjiuence of Repetition of Gas Exits in same Plug . — 
Krosion decreases with each successive use of the plug in 
a manner which can be approximately calculated for any 

particular experiment from the formula E « where 

< » determined erosiriii on first using the plug, and N » 
number of the experiment. Pressure, also, except in the 
case of black powder, decreases with tack successive use 
The followipg figures give some of ihe results obtained : — ' 



j 

Erosion. 


. 

1 

Powder. 

Gas ExU 
, Plug. 

( 

j Observed. 

iPressuie. | 
Giilculatod. > 1 

) 

Pure nitrocellulose . . ^ 

Nitroglvcerin, fiO per') 
cent.; nitrocoilu- > 
lose, 60 per cent* 

Black powder ^ 

: 1st use 
ilOth „ 

: 1st „ 
5tb „ 

i irt . 

j 

109 

49 

7(H 

388 

S18 

189 

198 

61 

ro4 

818 

819 ^ 

186 

2Ji2% 

lAm 

&542 

1,628 

1^ 

XJ»l 


Piiro Nit rcxH'lln lose. 


Kn>.si()ii . . . 
PrvN.snn* . . 


It ;! : .-.‘u I 2.1*1 
100 j INH! j 2,233 


.80*6 

4,12S 


Niliorflyroriil, 
10 |H'r ; 
NiliiH-td hi !(>«<*, 
HI ^Hir cent . 


Coj'dlttr.. 


40*6 

870 i 


84*5 

2,50l> 


8.1*7 

3.8«7 


64*2 

2.100 


64*5 

3.710 


Krosion increases with increasing length of canal. In each 
series of exptrimeuts the explosives lull into the same order 
as regards erosive power. 

Infinence of Volume of Gas passing through Gas Exit 
(\iHal at same Maximum Pressure . — This whs determined 
in explosion vessels of varying capacity, so adjusting the 
powder charge as to give equal maximum pressures under 
couditioQs of greatly varying gas volumes. 

' Capacity of Chomi er. 


Erosion of' rarliius Metals . — The following figures give 
Ronif reliiiivc tiosionsiu cubic millimetres: Platinum 
copper 98-8, silv«r *2:10*8, zinc 101*8, aluminium 230*7, 
iron 6S*2, cii’iiioii steel bronze 279, hrass 326. 

In/luetire of ilir iXatnre if the Erplosiee on the extent of 
the Erosion. 


Puwdrr. 


I'le-s- 

sure. 


Pure nilnicelliiloHo 2.276 

Nitroglycerin, 60 percent.; 
nitro<‘ellu!o8e, 60 |H*r cent. . 2,440 

Cordito 2,500 

NitroKlycorin, 34 | er cent. ; 
nitrottellulose, 63 percent. ; 
hydrocfirlwn, 3 ijcr cent.. . . 2,440 

Black powder (76 per cent. 

potassium nili-Ate) 2,167 

Black powder (78 per coat. 

potiissimii nitrate) 1,058 

Blasting Kclal ill ' 2,458 

Dynamite (71 per cent, nitro- j 

glycerin) i 2,084 

Nitromannite j 2,.30l 

Nitro(cimnidine i 2,010 


Diminution of Erosirc Power . — Thu addition of nitro- 
guanidine greatly dimiuishus the erosive power of explosives, 
us will be seen from the following table : — 


Powder. 


Irosion 

pi'i* 

Grin. 

Strength 

.! Temp. 

6*4 

9,600 

' °0. 

i 2.676 

2 4 -.8 
18*1 

lO/HM) 

J(),0tMI 

8A84 

13*8 j 

10,000 

i 

2*2 

3,000 

I 2,910 

4*6 j 
31*4 

3,000 

10,000 

1 8.680 
8,646 

18*0 ' 
23*6 1 

2*3 

8,000 1 
lO.lMK) 1 
9,000 

3,161 

3,429 

907 


A. Pii»*o nitro*’cllulose 

A. 70i>erccnt. ; n i in 'Knan id inc.Ho percent. 

A. 60 per cent. ; nitroguaniUine, 60 per cent. 

B. Coniite 

B. TO percent. ; nil rotfrnnnidino, BOpercertt. 

B. 60 f>f3r cent. ; nitroguanidino. 10 percent. 

C. NitroKlycerin, 60 per cent, nitrocellulose, 

60 per cent 

O. 70 per cent. ; nilroauanidine, 80 per cent. 

C. 50 percent. ; nitroRimnidine, 60 percent. 


1 

PrcHSiire. 

Erosion 
i pcrGrm. 

2,277 

6*4 

2,407 

6*46 

2.124 

8*44 

2.600 1 

18*1 

2,407 

13*0 

2,375 j 

8*4* 

2.466 i' 

2 4 *.3 

2,706 i 

i4*a 

2,435 ! 

7*8 


— G. W. McD. 

Explosion ; Circumstances attending an , which 

occurred in a Press House of the Factory of the 
Lowwood Gunpowder Company at Lowwood^ near Ol- 
verston, Lancashire ^ on the \2th March I9b:t. By Major 
A. Cooper-Key, H.M. Inspector of Explosives. 

This explosion occurred during the pressing of common 
blasting powder, about 15 cwt. of powder being involved. 
Two men were fatally injured. Major Cooper* Key is of 
opinion that the explosion must be regarded as an accideoi 
pure and simple, and that it may bu attributed to the 
presence in the |>owder under pressure, of some forelgii 
substanoe.-^A. E. L. 

Perchlorates and Chlorates in Bt^flned Saltpetre $ Detrfm^ 
minaiion of—^ Mem. des Poudreset Sslp^tres, 1901 ^ 2 ;' 
11,89-67. XXIII., pag. 824., ' 
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Bkoumh PAnoftt. 

Blasting Powder, Gunpowder and . the likej Apparatu^or 

Glazing J . A. I. du Pont, Delaware, U.S.A. ling. 

Pat, 7695, April 2, 1903. 

. TttB apparatus consistii of a metallic drum, through which 
air can be passed, revolving iu a steam-jacketed casing, 
couneotod by rotary joints with the steam supply. 

— G. W. McD. 

Blasting Powder, Gunpowder and the like / Method for 
Glazing — . A. I. du Pont, Delaware, U.S.A. Eng. 
Pat. 7718, April 2, 1903. 

Claim is made for the method of using the apparatus 
described in precediug abstract. After the moist powder is 
«ba^ed into the drum, steam is admitted to the Jacket 
daring rumbling, for the purpose of bringing the moisture 
fwomptly to the surface, the moisture being confined within 
the barrel until the grains are brought to the glazing point. 
Bteam is then shut off, and the temperature allowed to fall 
Sufficient aqueous vapour is thus condensed to collect the 
dust and cause it to adhere to the inner surface of the 
drum, leaving the powder grains free from dust. Qlozing 
is then proceeded with by rotation of the drum, cold air 
being passed through to expel the moisture, the powder 
being left dry. By this method glazing is said to be 
accomplished in one-third of the time ordinarily employed, 
wnd the finest varieties of powders can be successfully 
treated.— G. W. McD. 

Matches (^ Non-Poisonous) ; Manufacture of — . J. Ilucb, 
Silesia, Germany. Eng. Pat. 4009, Feb. 20, 1903. 

•Chlouidk of sulphur, either alone or with addition of 
sulphur, is allowed to react with amorphous phosphorus, 
the escaping chlorine being utilised again by passing it 
through molten sulphur. The resulting compound of 
sulphur aud phosphorus, after being freed from chlorides, | 
18 a grey-brown non- poisonous powder, which is used in ' 
the igniting composition for matches. — G. W. McD. 

United States Patent. ■ 

Safety Explosives; Process of Manufacturing—-^, A. ' 
McCracken, Dunedin, K.Z. U.S. Pat. 730,218, June 9, i 
1903. 

PiORio acid is dissolved in glycerin and then neutralised , 
with ammonium carbonate. Infusorial earth and a solution ! 
•of potassium nitrate are then added. The mixture is 
boiled with additiou of a small quantity of sulphur, and, ^ 
after drying, forms the finished explosive.— G. W. McD. 


XXIII -ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

United States Patent. 

Saecharimeter, A. B. Lyons, Assignor to Nelson, Baker 
ic Co., both of Detroit, Mich. U.S. Pat. 730,674, June 9, 

1903. 

A SAOOUAKIMETER is claimed comprising a pair of adjacent 
vertical tubes on a common base, one of the tubes forming 
a receptacle for the solution to be tested, and the other 
a displacement receptacle for the gas, the latter tube being 
provided with two series of markings, one graduated to 
compensate for the gas absorbed by the solution, and the 
other being uniform in graduation for testing solutions 
saturated with gas.— J. F. B. 

French Patent. 

Photometers, L. B. Marks. Fr. Pat 326,368, 

July 11, 1902. 

See Eng. Pat. 14,688, 1902} this Journal, 1903, 761. * 

-T. F. B. 

INOBGANIQ-QUAUTATIVE. 

Portland Cement; Beteetion of Adulterations in . 

W, Freteninlf Zeits. angew. Chem*, 1903, 

539—540. Fifth Intemat Congress of Applied Che- 
inistiy, Berlin. 

Portland cehienl Is defined as a product obuined ^7 4 olp 

«xin« W • »««« of !in» - day, tli T pr«dpit«ioa 


prodnot is vary finely ground after the firing, fitid has the 
property of setting hard with water. It may contain 2 per 
cent of gypsum. Its composition should be : — Lime 59—65, 
silica 20—26, alumina aud ferric oxide 7—14, magnesia 
1 —8| alkalis up to 3, sulphur trioxide up to 2 per cent. 
As many substances can be added which affect the pro- 
perties of the cement without alterlug its percentage 
composition, H. and W. Fresenius suggested the following 
limitiug values Minimum sp. gr., raw 3 ‘00, ignited 8*12} 

I maximum loss on ignition 3*4; alkalinity of aqueous 
! solution of 0*5 grm., 7*2c.c. of N/lOacid; permanganate 
' reduced by I grm., not more than 2*8 mgrms. ; magnesia- 
! content, not more than 3 per cent. Now that blast-furnace 
I slag is used in the manufacture of cement, these limits no 
longer hold, for a cement may be made from slag which 
! shall be quite normal in these respects. The permanganate 
I measures the sulphide-sulphur present, but if there be 
I much sulphur, some may escape as hydrogen sulphide 
i during the titration. This may liie avoided by addition of 
I excess of permanganate and back titration, but the limit 
must in that case be altered, for a normal cement so treated 
may require 6 mgrms. of permanganate. Instead of 
permanganate, tlie author now recommends addition of 
excess of arseuious acid in hydfochloric solution, which 
precipitates the sulphur as arsenic trisulpbide, aud back 
titration ; or two titrations with permanganate, one direct, 
the other after removing the sulphur as cadmium sulphide. 
Normal cement should not contain more than 0*15 per 
cent, of sulphide-sulphur, while one made with admixture 
of ground slag may contain 0*8 per cent. This limit, 
however, cannot be rigidly upheld in all cases. A further 
criterion may be found in the centrifugal separation, aud 
examination by permanganate or arsenious acid, of the 
constituents of the slag of different specific gravities. 

— J. T. D. 

Vinegar; Detection of Free Mineral Acids in . 

D. Ganassini. Boll Chim. Farm., 42 , 241 — 243 j' 

Chem. Centr., 1903, 1, [28], 1278. 

About 1 c.c. of the vinegar is treated with an equil 
volume of a 20 per cent, solution of potassium thiocyanate 
and a drop of ammonium sulphide solution, and then a 
drop of a 5 per cent, solution of ammonium molybdate is 
allowed to fall into the liquid. In the presence of even 
4 — 5 parts per 1,000 of free mineral acid in the vinegar, 
an intense violet coloration is immediately produced, 
otherwise only a light brown colour appears. If, as is 
usually the case, a considerable amount of tartaric acid be 
present, a crystalline precipitate of tartrate is produced on 
adding the ammonium sulphide, aud the liquid is coloured 
light red by ammonium molybdate. In such a case, zinc 
sulphide should be added instead of ammonium sulphide, 
after previously converting the tartaric acid into sodium 
tartrate by the addition of sodium acetate. The character- 
istic violet coloration in presence of mineral acids can then 
be obtained as before. 

Another lest consists in saturating a small quantity of 
the vinegar with autipyrine, filtering from the precipitate 
produced, and adding to tlm filtrate a drop of potassium 
thiocyanate solution (Griggi's reaction). With pure vinegar 
the liquid is coloured yellow, or a slight turbidity is pro- 
duced ; but if mineral acids be present (even 4—5 parts 
per 1,W0), a copious ruby-coloured precipitate is formed, 
(bee also this Journal 1902, 1246.)— A S. 

I NO UG AN I C— Q UANTITA Tl VE, 

Pyiites; Determination of Sulphur in M. L. 

Umaire. Zeits. angew. Chem., 1903, 10, [28], 641— 
V ^ Committee of the Cbomical Society 

7 Intemat. Congress of 

Applied Chemistry, Berlin.) ® 

The Committee have examined particalarly the dry pro- 

wr^aate and nitrate) and the wet process ot Lange. 
r«™ Lunge’s method (oxidation with a^a 

rtgut, related evaporation with hydroohlorio acid and 
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recommend that the ferric hydroxide should be more 
thorough ! 7 washed than Lunge prescribes, however (till the 
bulk of the filtrate is 500 c.o.). Besides quickness and 
simplicity, the method has the advantage that sulphates, 
which would be unavailable for the sulphuric acid process, 
chiefly remain with the silica, and are thus not included io 
the determination. — J. T. D. 


Manganese ; Precipitation of ,from Acid Solutions, by 

Persulphates. H. Baubigny. Comptes rend., 1903, 

136 , [32], 1325—1327. 

Thic retarding action of sulphuric acid (this Journal, 1903, 
381) does not depend on the absolute amount of acid 
present, but on its concentration, so that an increase of 
volume, keeping the “ acidity '* (the concentration) the 
same, does not necessitate an increased amount of per- 
sulphate, and dilution of a given solution with water 
lessens the amount of persulphate needed for complete 
precipitation. If the acidity be not greater than 4 per 
cent, of HaS 04 , and the volume be not more than 150 — 
200 C.C., the error from incomplete precipitation is negli- 
gible. As the acidity increases, the initial temperature of 
reaction rises, and the decomposition of the persulpburic 
acid consequently becomes more rapid. Persulphurio acid 
is much less stable than its salts, which no doubt accounts 
for the increase in the amount of persulphate needed for 
complete precipitation as the acidity increases.— J. T. D. 

Ostniridium; Qualitative and Quantitative Analysis of 

. Leidie aud Quennessen. Comptes rend., 190.3, 

136 , [23], 1399—1401. 

The following method depends on the reaction of sodium 
peroxide on the platinum metals, and on the properties of 
the double nitrites. (See this Journal, 1901, 45, and 1902, 
499.) 

Solution, — The osmiridium is broken up by Deville 
and Debray’s method of fusion with zinc, solution of the 
zinc, and pulverising the skeleton remaining. Then 
10 grms. of the alloy are mixed with 40 grms. of sodium 
peroxide, and gradually thrown into a nickel crucible 
containing 10 grins, of fused caustic soda, the mass being 
always kept liquid. After half an hour, the fused mass is 
cooled, powdered, aud disseminated through a litre of water. 
The liquid is set aside in tall, narrow vessels, and, after 
settling, the clear liquid is decanted, the residue washed with 
sodium hypochlorite solution, and the washings added to the 
first liquors.. The liquid contains the osmium and ruthenium 
as sodium osmate aud ruthenate, aud most of the iridium 
as iridate. 

Separation of Osmium and Ruthenium, — The liq:iid is 
transferred to a flank connected to a condensing apparatus 
having three bulbs, which are two-thirus filled with 1:2 
hydrochloi ic acid and plunged in iced water ; a current of 
chlorine is then passed through, first cold, then (when 
bubbles of oxygen commence to appear) heated to 7o® C., 
till no more volatile oxides come over (test with hydrogen 
sulphide paper), taking care that ihe liquid remains alkaline. 
(Osmium and ruthenium are converted into volatile per- 
oxides, OsO^and BUO 4 , iridium into iridium chloride. IrjCl^, 
remaining dissolved in the caustic soda solution). The liquid 
from t he condensers, containing the osmium and ruthenium, 
is now transferred to the flask of a similar apparatus, the 
first condenser containing 1 : 3 hydrochloric acid, the others 
12 per cent, caustic soda solution mixed with 2 per cent, 
of alcohol ; it is distilled at 70° C., a current of air being 
passed through. The ruthenium peroxide is converted 
into chloride, while the osmium peroxide is unaflected, 
aud distils over. Any traces of rutbeniu acid are caught 
in the first receiver, tne contents of which are, later, added 
to the liquid in the flask and the distillation then cootinued. 
The osmium is in the distillate, the ruthenium in the flask. 

Separation of Iridium, — The residue in the first dis- 
tillation flask is acidified with hydrochloric acid ; the 
residue of the original fusion, insoluble in water, is 
dissolved in hydrochloric acid ; and the two solutions are 
mixed. The non-platinum metals are separated, and the 
iridium is converted into double nitrite, as in Leidie’s^ 
general separation (this Journal, 1901, 45). When iridium* 
alone remains in solution, it is converted into sodium 


chloro-iridate by hydrochloric acid, and the balk of the 
sodium chloride present is removed by precipitation, by 
passing hydrochloric acid gas into the cold solution. 

Detemiination of the Metals, — The osmium is precipitated 
from the alkaline solution by aluminium ; the precipitate 
washed by decantation, first with water, then Mth 5 per 
cent, sulphuric acid, collected on a weighed asbestoa filter, 
dried, ignited, and cooled in hydrogen, and weight. The 
ruthenium solution is evaporated to expel excess of acid, 
taken up with water, the ruthenium precipitated by 
magnesium, washed and collected as above, ignited in 
hydrogen, cooled in carbon dioxide, and weighed. The 
iridium soluliou is similarly treated ; but the aqueous 
solution is ma ie up to 500 o.c., and 50—100 c.o. of this 
taken for the determination. 

Specimens of osmiridium from various sources, separated 
from platinum ore, hardly ever coutain anything bat 
iridium, osmium, ruthenium, aud iron. — J. T. D. 

Metals ; Use of a Rotating Cathode in the Electrolytic 

Determination of . F. A. Gooch and H. E. Medway. 

Chem. News, 1903, 87 , [2272], 284-- 286. 

In the electrolytic determination of metals, the authors 
use a rotating cathode, in order to avoid the interfering 
action of hydrogen, and to obtain compact, adherent 
deposits. An ordinary platinum crucible of 20 o.c, 
capacity serves as cathode. It is fixed to the vertical 
shaft of a small electric motor, by pressing it over a 
rubber stopper, bored centrally and fitted tightly on the 
end of the shaft (see A, figure). A narrow strip of 
platinum is soldered to the shaft and then bent upward 
along the side of the stopper, thus placing the shaft in 



electrical contact with the inside of the crucible when the 
latter is pressed over the stopper. The shaft is constructed 
in two pieces, so that the cathode can be easily removed, and 
is joined by a piece of thick rubber tubing. The crucible 
is rotated at a speed of 600—800 revolutions per minute. 
A platinum plate is used as anode. 

Determinations were made of copper (from copper 
sulphate solution acidified with nitric or, pr eferably, with 
sulpburio acid), of silver (from silver nitrate dissolved in 
potassium cyanide solution, acidulated with sulphuric acid, 
and then rendered strongly alkaline with ammonia ), and 
of nickel (from nickel ammonium sulphate solution after 
addition of ammonia and a small amount of ammonium 
sulphate). In these tests the current density used, varied 
between 0*8 and 4 amperes, the amount of metal deposited 
between 0*0647 and 0*2550 grm., aud the time between 
8 and 85 minutes. The greatest error was —0*0005 gnii, 

—A. 8. 
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Metals I Quantitative Determination of — , by Electro- 
lysis. P. Denso. Zeits. f. Elektrochem., 1903, 9, [23], 
468-470. 

Fkom mixed sulphate solutions of copper with cadmium or 
nickel, the copper can be quantitatively separated, provided 
that the E M.F. employed does not exceed 2 volts. The 
time required for the deposition can be reduced to about 
one half of that ordinarily required, by platinisinp the 
anode and by keeping the electrolyte well stirred. 
Platinum-gauze cathodes were employed by the author, 
and the necessary agitation of the electrolyte was 
accomplished by suspending the sj)iral anode troni the 
hammer of an electric bell, suitably suspended, the gong 
being of course removed. 

After the complete removal of the copper, the remaining 
metals are deposited selectively from the acid or nearly 
neutralised solution by suitably increasing the E.IVl.F. 
The author also describes how cadmium can be quantita- 
tively deposited from a solution containing much zinc. ^ 

Nitrate Nitrogen in the presence of Organic Matter ; 

Schloshufs Method for Deterininiva . P. Liechti 

and E. Kitter. Zeita. anal. Chem., 1903,42, [4 and .5], 
205 --232. 


Chlorates. --0) Standard samples of saltpetre con- 
taining 0-0 per cent., 0-01 per cent., and 0*1 per cent, of 
potasHium perchlorate are prepared and heaped up in 
conical form in a basin. Strong sulphunc acid la care- 
fully added until it reaches to the top of the cone. The depth 
of the yellow colour produced, after an action of half a 
minute, as observed against the background of the cone, 
is dependent on the percentage of chlorate present. Ihe 
sample under investigatien is compared with these 
standards. (2) 10 grms. of saltpetre are dissolved m 
50- 60 c c of water. Sufficient silver nitrate is added 
to precipitate the chlorides. The filtrate is then heated to 
90° C., and a Kolution of lead nitrate, slightly acidified 
with nitric acid, is added. Turbidity indicates presence 
of chlorate, the amount being estimated by using standard 
solutions of saltptlre and chlorate, as in the previous test. 

— G. W. McD. 

OItGANIC-- QUA LIT A TIVE. 

Wood-Pulp. Mechanical ; Reagents for . C. Wurster. 

Papier-Zeit., 1903, 28, [46], 1608—1609. 

The phloroglucinol- hydrochloric acid test for mechanical 
wood-pulp cannot be used with papers which are coloured 


Tins method, when performed as follows, was found to 
give accurate results in the determination of nitric nitrogen 
in manures, &c. The apparatus employeil, consists of an 
evolution flask of about 100 c.c. capacity, closed by an 
india-rubber stopper, through which pass a delivt ry tube and 
the stem of a cylindrical funnel. India-rubber tubing with 
screw clips is preferred to glass taps, as being absolutely 
air-ti;'bt. The internal diameters of the end of the funnel 
and the delivery tube should be 2- 3 mm. The gases 
evolved are collected in an upright tube, which is about 
66 cm. in height and 15 mm. in diameter. The capillary 
tube at the top is provided with a length of india-rubber 
tubing and a screw clip. Mercury is used for filling the 
collecting tube. The ferrous chloride solution employed for 
the decomposition of the nitrates, contains as much ferrous 
chloride as corresponds to 200 grms. of iion and 40 c.c. of 
hydrochloric acid, dissolved in water up to 1 litre. 3 c.c. 
of this solution are used in each determination. The 
nitrate solution (containing about 25 mgrnis. of nitrogen 
in 50 c.c.) is introduced into the evolution flask, boded to 
expel all air from the apparatus, and then heated with the 
ferrous chloride solution. AVheu the evolution of gas has 
ceased, the collecting tube is transferred to a basin filled 
with wVll hoiled water. The carbon dioxide in the gases 
is ubHorhed by a little air-free sodium hydroxide solution 
in a Hempel’s pipette, and the remaining gas, consisting 
of pure nitric oxide, is then introduced into a measuring 
burette, the volume read off, and corrected for temperature 
and pressure. Instead of measuring the nitric oxide, the 
latter may be transferred to a llask (previously freed from 
air by filling it with steam), oxidised by the admission of 
oxygen to the flask, and the resulting nitric acid, titrated. 
Test cxiieriineuts with solutions or extracts of potassium 
nitrate, soils, urine, &c., arc described, and the results 
prove the accuracy of the method. Aramcniuin salts ha\e 
no influence on the results.— W. V. 8. 

Perchlorates and Chlorates in Refined Saltpetre; De- 
termination of Mem. des Toudres et Saltpetres, 

1901—1902, 11, 63—67. 

The limits permitted by the French artillery service are : 
chlorides, 0-01 per cent.; chlorates, 0*01 percent.; per- 
chlorates, 0* 1 per cent. The following methods are used to 
determine that these limits are not exceeded : — 

Perchlorates. — 10 grms. of raltpetre arc fused with 
10 firms, of todium carbonate for 15 minutes. The melt 
is iffsBolved in dilute nitric acid and made up to 250 c.c. 
To 50 c.c. of this solution sufficient standard sdver nitrate 
iolutioD is added to precipitate the chloride produced from 
the limit quantity 45T perchlorate, phis chlorides, previously 
deteimined. After filtration, the addition of silver nitrate 
and hydrochloric acid to separate quantities of the 
filtrate, determine! whether the limit has been reached or 
exceeded. 


an intense violet ccloration of the dyestufl. ^ Dimcthyl- 
;}-phenylenediamine and the corresponding trimethyl and 
tetramethyl derivatives are most unstable compounds ; 
they yield unstable dyestufls very readily under the action 
of oxidising tigeiits, and are very delicate tests for the 
presence of ozone in the air. These dyestuffs are pei> 
oxides ; they are readily converted back into the original 
bases by reducing agents and partially by alkalis. All 
peroxides, us well as free chlorine, bromine, and iodine, 
produce a red coloration with the “ dimethyl reagent. 
Hence, if paper contain free chlorine, a red reaction will 
be obtained, even in the absence of mechanical wood-pulp. 
A similar coloration will be obtained if the paper contain 
mangane.se dioxide (for grey tones) or ferric hydroxide 
(buff) in a soluble form ; organic peroxides also give this 
coloration, but these arc not likely to be found in paper. 
The red coloration in presence of mechanical wood-pulp 
with the “ dimetliyl reagent appears after one minute 
and dries to a deep orange, if a drop of water be then 
applied, the carmine-red reappears. If the paper contain 
Metanil Yellow a violet-red coloration is developed in about 
lU minutes ; if the red spot be moistened with water the 
original Metanil Y'ellow colour is restored; with glacial 
acetic acid violet-red colorations may be produced, but 
disappear on the addition of water. If the paper contain 
fiiM* chlorine a different red coloration will be produced 
with the ** dimethyl ” reagent ; on touching with ammonia 
this red colour is discharged, and docs not reappear on 
sub.sequent acidification with glacial acetic acid. The red 
coloration due to wood, however, after it has been dis- 
charged by a droj) of ammonia, is restored by glacial acetic 
acid. — J. E. H. 

Sirychnine ; WenzelVs and other Tests for ■ . 

G. Gueiin. ,1. rharm. Cbim., U03, 17, [12], 553. 

Ai.thol’gh WenzeU’s reagent, a solution of 1 part of 
potassium permanganate in 200 parts of sulphuric acid,, 
affords an extremely delicate test for the identification of 
strychnine, its application is limited, since the results are 
vitiated by the presence of even a trace of other alkaloids 
and of organic matter. Not ouly so, but tartaric 
and citric acids and their salts, and thiocyanates (sul- 
. phocyauides), give a bluish-violet reaction with the test,. 

’ which is similar to, but less persistent than, the colour given 
by strychnine. These bodies, however, give no such 
; colour reaction with Mandolin and Kundrat’s reagent,. 
: a solution of ^ to 1 grm. of ammonium vanadate in 
100 grins, of sulphuric acid, nor with Sonnenschein’s test, 

I a solution of cerium oxide in sulphuric acid. Thio- 
cyanates give no reaction with the familiar bichromate 
and sulphuric acid test ; citric and tartaric acida and their 
! salts afford a permanent green colour, which cannot be 
j confused with the fugitive but intense violet-blue lint 
afforded by strychnine.— J. 0. B. 



July 16,1905.] 


JOURNAL AND PATENT LITER.iTQRB —Ol. XXIIL 


8jJ5 


ORGANl C-^QVANTITA Tl VE. 

Indigo ; The Best Method of Deter tnininj . Mdhlau. 

Fifth Internat. Cougr. of Appl. Cheni., Berlin. Zeits. 

angew. Chem., 1903, 16 , [23], 547. 

The method-* at present in use were tested on pure indigo* 
bine. The author concludes that extraction with accto- 
enlphuric acid is the most accurate and convenient method. 

— K. F. 

Azo Dyestuffs, Nilro Compounds, ^c. i Volumetric Process 

for the Determination of , K. Ivnocht. J. Soo. 

Dyers and Colourists, 19U.3, 19 , [6], 169 — 174. 

The process depends on the quantitative reduction of a/.o 
oompouuds, &c. by acid solutions of titanous chloride (see 
Fr. Pat. 324,835 of 1902 ; this Jouriuil, 1903, 628). 

The author finds that a I per cent, solution of titanous 
chloride is most C(mvenieiit ; it is prepared from the I 
commercial 20 per cent, solution, 50 e.c. of which are 
boi:ed for a few minutes with 50 c.c. of concentrated 
hydrochloric acid, and the whole made up to 1 litre 
with water free from dissolved 
oxygen. .Holution may be 

conveniently ^to^ed in the appa- 
ratus shown in the accompany- 
ifig <liugrain. 'Phe reservoir A 
is connected on the one liand 
with a burette B, and on the 
other with a hydrogen generator 
0, so as to preserve the .solution 
from oxidation. 

The solution is standardised 
by means of ferric; cliloride or 
ferric sulphate j the method 
adopted by the author being 
as follows : — 35 prcns. of ferrous 
ammonium sulphate are dis* 
solved in dilute sulphuric acid, 
and the solution is made up to 
1 litre. 25 c.c. are now titrated 
with permaugaiiute solution until 
the iron is completely oxidi.sod, 
when the titanous chloride solu- 
tion is run in until a drop of 
the solution, added to a drop of 
potassium thiocyanate (sulpho- 
cyanidc) solution, gives no 
further red coloration. The 
** iron value ” of the titanous chloride solution can then be 
calculated. 

Determination of Azo Compounds, — Dyestuffs soluble in 
dilute acids can be determined by direct titration, and they 
•a?t as their own indicator, being reduced to colourless 
amino compounds. It is found convenient to dissolve 
0*5 grm. of the dyestuif in 500 c.c. of water, and to acidify 
100 c.c. of this solution with 10 c.c. of concentrated hydro- 
•chloric acid. This process gave good results with the 
dyestuffs known as Crystal Scarlet, Orange II., and Cotton 
■Scarlet. 

Dyostuflfs derived from benzidine, &e., which are pre- 
<5ipifated by mineral acids, are estimated by adding 
•excess of titanous chloride solution (e.^r., 50 c.c. lor 
0 * I grm.) to the boiling solution of the dyestuff, a gentle 
atreara of carbon dioxide being passed through the 
solution during the process. The mixture is cooled, and 
the excess of titanous chloride determined by titration with 
standard iron-alum solution. Benzopurpurin 4 B and 
Brilliaat Yellow gave good results in this way, as did iiitro 
<^aipouQds, including nitrobensene, picric acid, p-uitrani- 
itne, &c. 

Nitrosodimethylaoiline can be determined by the direct 
method. 

The author considers it probable that all other dyestuffs, 
which can be reduced to colourless Leuoo compounds, may 


be determined by this method. Under certain conditions, 
indigotin diHulphonie acid gave quantitutive results by the 
direct method. — T. F. B. 


Weighting of Silk ; N'eio Method for the Quantitative 
Determination of the — . II. Zell. Zeits. f. Farhen-u. 
TextiUChem., 1903, [12], 239— ‘ill. (.See A. Mttller, 
this Journal, 1903, 022.) 

I to 2 gnus, of the silk are treated with hot water and then 
with a 1*5 per cent, solution of hydrofiaoric acid at 50^ — 
60° C. in a copper vessel. It is then treahid with 5 per 
cent, hydroelilorie acid, rinsed, and boiled with a 2’ 5 — 3 |»cr 
(;ent. soap solution to remove the serieiu. It is then treated 
with liot solution of sodium carbonate of 1° B. and dried. 
It now represents pure fibroin, containing only a smill 
amount of irremovable ash, and is weighed as such. By 
rinsing, drying, and weighing before the soap-bath, the 
amount of sericin can also be determined, it being ecpiil to 
the loss on further treatment. The method is inapplicable 
in its present form to in >st black aud paste colours 



— K. F. 

I 

,T. Marcusson. 
1991, 21, [i]. 


Wool- Fat Oleins: Kraminalion of ■ - 

Mitt, techn. Versuehsaust. zii Bjrliu, 

48—51. 

Two samples examined had specific gravities of o*90l2 
and 0*9275 at 1.5°/4' C. respectively, and gave the Hager- 
Salkowski and laebermauii reactions. The free acid, deter- 
mined in the usual way by titration of an etlier-alcoholio 
solution, amounted in one ease to 50 per cent., and in the 
other to 40 per cent., expressed as oleic acid. 

In determininsf the total acids, 3 grins, of the samples 
were heated for three hour.s in a stalled tube at 105° C. w.tli 
*25 c.c. of 2 N -potassium hydroxide solution. The resulting 
soap solution was treated with calcium chloride, and the 
precipitated cal^tium salts extracted with acetone by llcrhig’s 
method (this Journal, 1896, 138). The insoluble rqodue 
was examined for rosin by Morawski’s test, and in the one 
sample in which it was detected its amount (18 per cent.) 
was ilotormiued by llolde and the author's method (this 
Journal, 1902, 930). d’lie fatty acils recovered after .sepa- 
ration of the rosin amounted to 41 per cent., and had nu 
iodine value of 46 and the molecular weight of 29S. The 
fatty acids from the other sample (51 per cent.) had an 
iodine value of 42*5 and molecular weight of 299; 
whilst from a sample of known purity 41*5 per cent, of 
fatty acids were obtained, with iodine value 35*2, and 
molecular equivalent 276. The values 298 and 299 agree 
well with the molecular weight of 300*5 found by Lew- 
kowitsch. 

The uiisaponifiablo constituents left on evaporation of the 
acetone extracts were oily residues, free from ash, and 
giving Liebertnaun’s reaction. — 0. A. M. 

Degras ; Detenn'nin; the Specific Grauity of — . A. 

Gawalow.ski. Wiener Allgem. G.uber-Zeit., 1903, [2] ; 
Chem.-Zeit., 1903, 27 , [-*5], Kep. 115. 

The author regards the Si maud method as defective, 
since all the neiural fats, hydroxyfatty acids, aud any non- 
drying fatty acids from the alkali- or limj-saponificatioii, 
are grouped together as “ degras fat and because the use 
of petroleum spirit leaves a portion of the hydroxyfatty 
acids in the residue, so that the most important portion, 
the d 6 gra 8 -form 0 r, is left out of the weighings. He 
considers the specific gravity does not give any indica- 
tion of the quality, unless the following determinations are 
made in addition to the percentage of water and ash : the 
actual density of the sample ; that furnished by the Simaud 
method, with the omission of petroleum spirit ; aud 
the density of the unsaponifiable matter. Tne author 
describes a method for determining the density with the 
pyknometer, and a practical method of utilising degras, 
based on the increased proportion of the constituents 
insoluble in petroleum spirit (d^ras former) obtained by 
exposing the leather soaked in d^ras to the air for eight 
days. — C. S. 
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Sugar AnaiysU ; Source of Error in Optical . F. G. 

Wiochmami. Zoits. Vereins deut«cb. Zuckerind., 1908, 

[568], 498 —509. 

Ab U well known, when basic lead acetate solution is 
^ded as a clarifier to solutions of raw sugars, a precipitate 
is formed, and the volarae occupied by this precipitate 
introduces an error into the value of the polarimeter reading. 
Two methods have been proposed foreliminatiog this error : 

(1) That of Scheibler, in which two separate normal 
weights of the sugar are dissolved In water aud made up, 
in one case, to 100 c.c. and, in the other, to 200 c.c., the 
same volume of lead acetate solution being added to each 
solution. The true polarisation is then calculated from the 
values for the two solutions. This method, which assumes 
that the volume of the precipitated matter is independent of 
the dilution of the liquid, is found to give discordant 
results, especially when raw colonial sugars are treated. 

(2) Sachs^ method, in which theinfiuenco of the precipitate 
is determined by washing it free from sugar, adding it to a 
TOO c.c. tiask containing the half-normal weight of pure 
sugar, making the solution up to volume, filtering, and 
taking the polarinietric reading. 

The author has made use of both these methods in the 
examination of various sugars, and he finds that the 
volumes of precipitate formed with Biigars of different 
origin but giving approximately the same reading in the 
polarimeter, are widely different. For a number of raw 
cane sugars the volume of precipitate varied from 0*05 to 
0*71^ C.C., the specific gravities (determined in benzine) 
ranging from 1*65 to 4*38. The most voluminous precipi- 
tates are not always obtained with the sugars of lowest 
value. 

llie addition of a few drops of acetic acid to the sugar 
solution, after lead acetate, causes a difference in the 
polarisation value in only a few cases, and this difference 
was never greater than ()• 1 division Ventzke. 

The errors introduced into the polarimeter reading by 
different temperatures of working, are much snialler than 
the above, and in ordinary eases are always less than 0*1 
division Ventzke. 

The author suggests; (1) that the magnitude of the 
error introduced by the lend precipitate be determined 
under diflFerent circum.stances and allowed for, or (2) that 
a reagent be sought which will clarify sugar colutions 
without causing any precipitate and without, of course, 
influencing the polarising power of the sugar, — T. H. P. 

AS alt} Determining the Starch- Liquefying Power of — ■ 

C. J. Lininer and P. Sollied. Zeits. ges. Brauw., 1903. 
26 , [21], 329— 880. 

SiKCB the liquefactive power of malt does not always 
harmonise with the diastatic power, the result being delated 
saccharification, the authors believe that the determination 
of the former quality will afford valuable information on 
the enzymatic properties of the substance, and they there- 
fore recommend the following development of the method 
formerly proposed by Lintncr (1886). 

To prepare the malt extract, 25 grms. of malt are 
crushed, and digested with SuOc.c. of water, at the ordinary 
temperature, for six houi-s, with occasional shaking, the 
extract being then filtered clear, Ten grms. of good potato 
starch are placed in a lOO c.c. flask, which is filled up to 
the mark with water, the mixture Mell shaken up, and 
divided into 10 portions. Kach portion of the mixture 
ia treated with a different amount of the malt extract 
(0* 1—1*0 C.C.), having previously been gelatinised by 
heating to 100® C., and allowed to cool to 65® C., and the 
liquids are then maintained at 65® C. for 15 minutes, 
whereupon they are again heated to 100° C. for 10 minutes 
to arrest enzymatic action. Satisfactory liqueftiction of 
the starch is indicated by a gradual clarification of the 
liquid and the formation of a ring of froth, whilst in the 
contrary event the turbidity produced by the air bubbles is 
persistent. 

The liquefying capacity ia placed at 100, if 0*1 c.c. of 
an extract of 25 of malt with 500 c.c. of water, 

under the conditions atatedi liquefies 10 c.o. of a 10 per 
cent, starch-paste. With 0*2 c.c., the liquefying capacity 

11 then and CO OD. Normal kilned malts usnally 


give the liquefactive value 40—75 on this scale | but 
that a considerable divergence from this normal value 
can be exhibitetl in malts of normal saccharifying pow’er is 
evidenced by the case of a kilned Bavarian malt which 
gave the values 23 for the liquefactive power and 35 for the 
saccharifying power. — C. S. 

Formaldehyde } Determination of , in Air. G. Romyn 

and J A. Voorthuis. Cull. Soc. Chim., 1903, 29 , [U], 
540—543. 

Nk8.slkk’ 8 reagent rapidly absorbs formaldehyde and is 
reduced in the cold according to the equation — 

Hgis, 2Kr CllaO -f 8KOH - 

llg + CHO,OK 2140 -f- 4KI. 

On adding a solution of iodine, the precipitate is redissolved 
with ciinsiimptiou of iodine, and the titration of the residual 
iodine by thiosulphate solution, after acidifying with hydro- 
chloric acid, gives the amount of formaldehyde absorbed. 
Since a quantity of Ncssler’s reagent made with 271 mgrms. 
of mercuric chloride is capable of absorbing 30*16 mgrms. 
of formaldehyde, it follows that very small volumes of the 
reagent (5 c.c.) and apparatus of small capacity can be used 
for the determination of formaldehyde in air. Kyll’s tubes 
are convenient for the purpose, and only minute traces of 
formaldehyde escape absorption in the first tube. Twenty- 
two litres of air are sutficient for the determination, and 
quantities of formaldehyde as small as 0*02 mgrm. produce 
a distinctly visible reduction. — M. S. 

Wood ; Determination of Cellulose in , and Valuation 

of Sulphite Wood-Pulp. Klason. Fifth Interuat. Congr. of 
Appl. Chem., Berlin. Chem.-Zeit., 1903, 27 , [*18] » ^85. 

Under the name of cellulose the author denotes those 
carbohydrates which are not dissolved by heating for 
24 hours at the boiling point of toluene, 108® C., with 
solutions of caleium or magnesium bisulphite of a certain, 
composition. The composition of such solutions should 
correspond with the formula) N/2 Ch0(S02)2 + N/0 ISO5,, 
or N/2 Mg0(S02)2 ^^>2. By such treatment other 

carbohydrates in combination with the cellulose proper, 
e.g., hydrocellulo.'iie, oxycellulose, aiuj pentosans are dis- 
solved. Bure cellulose sbould give perfectly clear solutions 
in concentrated sulphuric acid which sbould only darken 
very gradually. In many celluloses, such as those from 
birch and beech woods, the author has found an excess of 
0*2— 0*3 per cent, of carbon over that corresponding with 
the formula CellioOs. He does not legard cellulose as a 
chemical individual, but as a collective compound into 
which both hexose and pentose groups enter. Cellulose is 
best dried for analysis in the desiccator over phosphorus 
pontoxide at 60® C. For the determinutiun of cellulose in 
lignified fibres, MiilleFs method by alternate treatments with 
bromine water and animouia is preferable to Schultze’a 
method. In order to obtain perfectly pure cellulose, 
however, the treatment must last for eight days, and the 
cellulose itself is attacked by the bromine; the author 
estimates a correction of 3 per cent, to allow for this. A 
rapid colorimetric method for the deteimination of cellulose 
is proposed.^ The procedure is as follows : 22 mgrms. of the 
sample, equivalent to 20 mgrms, of dry fibre, are dissolved 
with agitation in 20 c.c. ot concentrated sulphuric acid. A 
colour standard is prepared by making a solution in a 
similar manner of a fibre, the cellulose content of which bai 
been determined directly. The solution of the sample is 
then adjusted by the addition of alcohol until it is identical 
in colour with the standaid; the percentage of cellulose can 
then he calculated, and the results are said to be accurate to 
0*1 per cent.— J. F. B. 

XXIV.-SCIEMTIPIC & TECBKIQL NOUS. 

Hydrogen Peroxide; Catalytic Decemposition of" " . 
J. H. Kastlc and A. S. Loevenbart. Amer. Chem. J., 
1903, 29 , [6], 668—588. 

that, in many cases at least, the 
inhibition ot the catalytic dectinpositioD of hydrogen 
peroxide by %arioui melals is due to the foixration of thin. 
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iatolablo^ protective flUiie over the suHaee of the metali the 
formation of which is brought about bj the action of the 
inhibitor on the metal. The fget that many inhibitors 
happen to be poisonous does not indicate any analogy 
between the finely-divided metals and the soluble ferments } 
the term ‘‘ platinum poisons *' is unwarranted. During the 
decomposition Of hydrogen peroxide by various oatalysers, 
there ia no evidence of the formation of atomic oxygen. 
It has been found, however, that various catalysers act as 
oxygen carriers in presence of hydrogen peroxide, and all 
substances which break down hydrogen peroxide, with the 
exception of catalase, also act as oxygen carriers and 
vice yersA, and for any given catalyser the oxidation is pro- 
portional to the rate of catalytic decomposition. The 
properties of inducing oxidation by hydrogen peroxide and 
of effecting its catalytic decomposition are correlated, and 
both depend on the fact that the catal} tic agent is capable 
of reacting or combining with tlie liydrogen peroxide to 
form complex unstable holoxide derivatives as intermediate 
products. In presence of suitable reducing agents these 
holoxide derivatives may act as oxidising agents, or in the 
absence of reducing agents they may break up into molecu- 
lar oxygen, watt r, and the original catalyser, or an oxidation 
product thereof ; very often both processes occur simul- 
taneously. i 

Catalase has a tendency to combine with hydrogen | 
peroxide to form a very unstable holoxide derivative, j 
which immediately decomposes with evolution of molecular ! 
oxygen. Catalase may indeed be regarded as a reducing j 
substance which under certain conditions can combine with 
atmospheric oxygen to form an oxydase. — J. F. B. 

** ColltndaV* Silver^ Hanriot. Coraptes rend., 1903, ^ 

136, [24], 1448-1449. 

COLLAKGOL (this Joumal, 1903, 437), which the author 
thought analogous to Carey Lea’s colloidal silver, is really 
identical with Paal’s ** colloidal silver prepared by means of 
silver lysalbinate.” The author has prepared colloidal silver 
by Carey Lea’s njethod, but could not obtain a substance with 
more than 89*3 per cent, of silver | it also contained iron, j 
sulphuric acid, and organic matter. This substance is quite 
different from, and much more unstable than, collargol. ^ 
As both collargol and Carey Lea’s substance evolve 
hydrogen when heated in vacuo, they arc possibly complex 
hydi’ogenated derivatives of silver. — J. T. D. 

Mercuric Iodide ; Form assumed by — — on Deposition 
from Solution. D. Gtrner. Comptos rend., 1903, 136 

[22], 1322—1324. ' 

Mbkccuio io3ide, when deposited from its solutions in any 
of a largo number of organic and inorganic solvents, 
whether by evaporaiiou of the solvent or by cooling the 
saturated solution, always assumes the yellow form, though 
the red is the stable form st these low temperatures. The 
solutions were all made at low temperaturts, so as to avoid 
the possibility of conversion of tbe red into the yellow form 
through change of temperature. (Compare this JournaL 
1900, 180.)— J. T. D. 

Crystallisation of Sparingly-soluhle Substances. A, de 

Sohulten. Comptes rend., 1908, 136i [24], 1444 

1446. > J 

The method consists in forming tbe compound by double 
decomposition in a hot and extremely dilute solution of the 
reacting suhstancep. For example, 10 grms. of crystallised 
barium clloride are dissolved in 8 litres of water, to which 
300 C.C. of strong hydrochloric acid have been added j this 
liquid IS heated on the vvater-batb, and 2 litres of water, 
containing 4 grms. of sulphuric acid, are dropped in at the 
rate of one or two drops per minute. There is no immediate 
Precipitation, but after a day, minute crystals of barium 
sulphate begin to form on the bottom of the beaker, and 
mcrease for about a month, by which time 8 — 9 grms. can 
be collected. The crystals are small (0*5 mm.), but 
l^rfectly shaped, and slightly denser (4*4189) than natural 
neayy-spar. Celestine and anglesite are formed in pre- 
cisely the same way. The author hat also fprtnbd artificial 
of ^ monetite. boidiDgerite, ceirberyite, wheelite, 
** ’’**^ ** owenajo and . pbospliato of 


Sulphuric Acid t Estnificatiou of A. Villiere. 

Comptoa rood., 1908, 136, [24], H5S>-U88. 

In 1878— 1880 the author measured the extent to which 
esterification occurred in mixtures of alcohol, water, and 
sulphuric acid, and found that this reached a maximum 
and then retrogressed, the retrogression being more rapid 
the higher the temperature, but reaching the same limit at 
44® and at 100° C. No retrogression could bo measured at 
the ordinary temperature ; but on now opening and testing 
tbe sealed flasks then prepared, the author finds that 
retrogression to the same limit has occurred, as the 
following table shows : — 


Percentages of Initial Acid neutralised. 


Mixture. 

Maxi- 

mum. 

After 

25 Years 

After 

After 

at 

Ordinary 

Temp. 

221 Days 
at C. 

154 Hours 
at 100° C. 

11,80* + OaHoO 

29 T. 

22-2 

22*2 

22*7 

U,80a + C,I1,0 + iH,<) 

2«-5 

19*2 

18*7 

IS‘5 

H,SO* 4- CaUflO + IHjO 

24-2 

10*6 

10*8 

16*0 


With further dilution with water, all these rates were 
much lessened, so as to be practically impossible of 
measurement, save for high temperatures.— J. T. D. 


Oxalic Acid ; Speed and Nature of the Reaction of Bromine 
upon - T. W. Richards and W. N. Stull. Amer. 
Acad. Proc., 1902, 8, [38], 321—337. 

The authors confirm the statement of Wurtz, which was 
denied by Schbnbein, that bromine oxidises free oxalic acid. 
The reaction is very slow at the ordinary temperature, and 
variation of the concentration of the acid between fairly 
wide limits does not greatly affect the velocity of the 
reaction. The latter is increased by diminishing tl>e 
conceutration of ihe hydrogen ions, viz., by neutralisa- 
tion or by addition of sodium acetate, but is reduced 
by the addition of strong acids. From the facts 
mentioned, it is probable that the reaction takes place 
between the bromine and the oxalate ions, according to the 
equation, C3O4'' + Brj ^ 2Br' + 2CO2. Hydrobromio 
acid has a retarding influence on the reaction, owing pro- 
bably to the formation of the ion whereby the active 
mass of the bromine is reduced, this view being supported 
by the fact that hydrobromic acid also greatly reduces the 
bromine vapour-pressure of bromine water.— 8. 

Glycerol; Reaction of Phosphorus Trichloride on • 
P. Carre. Comptes rend., 1903, 136, [24], 1456 — 
1458. 

The author’s results differ from those of Lnmi^re and 
Perrin (this Journal, I9ul, 1232). He finds that phos- 
phorus trichloride acts ou glycerol as on glycol, ^ving 
phosphorous esters of glycerol and of monochlorbydrm— 

2PCI3 + 2C,II,(0H)5 - 6HC1 4. 

PCI, 4 C,H 4 ( 0 H )3 - 2HC1 4 - OH.P.OjCjH^Cl, 
both of which substances a^e then acted on by tbe water 
present, giving the compounds P3(OH)40,C,il50H and 
P(0H),0.C,H,0HC1, the calcium-derivatives of which the 
author has isolated. This reaction, it should be noted,, 
leads to esters oontaining two molecules of phos[ihoro\iS acid 
to one of polyhydric alcohol, while the direct action of the 
^cid on the alcohol (this Journal, 1902, €6), yields com- 
pounds containing 1 molecule of each. — J. T. D. 

Urea; Occurrence of — , in Plants, M. Bamberger 
and A. Landsiedl. Monatsb. f. Chem., 1903, 34. [8]/ 
218—219. 

The authors , have found a considerable amount of area in 
tbe spore dust of a ripe %pec\men o( Lycoperdon bovisiap 
which was separated in colourless crystals from an alcoholic 
extract. Other constituents of urine were not detCQte^^ 
nor was chlorine present in more than traces. 
speoiroeos of tbe same fungus were then examined^ jsi« 
olndiog one 1 2 years old, and m each case urea was fonn^» 
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amounting in one instance to 8*5 per cent. It was aleo 
detected in nctreral ripe specimens of Lycoperdon gemmatum. 
Since the soil in which tlio fungus had grown contained no 
urea, the authors concluded that that substance was a 
normal constituent of the plaots.^C. A. M. 

Glucose / Mutarotation of — , as influenced by Acids, 
Bases, and Salts. T. M. Lowry, l^roo. Chem. Soc., 
1908,19, [9G8], 15C. 

Both acids and bases have an accelerating effect on the 
mutarotation of glucose, whilst potassium chloride is 
without influence. If the mutarotation is conditioned by 
the presence in the glucose of an exceedingly minute 
quantity of basic impurity or a somewhat larger amount 
of acid impurity, a retardation should he produced when j 
the base or acid is ueutralise<l by adding hydrogen chloride 
or potassium hydroxide respectively. Careful quantitative 
experiments show^'d that this retardation docs not occur, 
and the conclusion is drawn that although the mutarotatiou 
is accelerated by both acids an t bases, its occurrence is 
independent of the presence of these impurities. Probably 
the water alone is sufficient to condition the change if 
enough impurity be present to render it an eLcirol^te. 

Nicotine ; Studie.s on . C. Kippenberger. Zei*s. 

anal, tdiem., 1903, 42, [4 and 5], ‘J32-276. 

Thk work described in this paper is given under the ! 
following headings : — Uonssin’s crystals (produced by the | 
action of iodine on nicotine in ether solution) ; the action | 
of iodine on nicotine iu chloroform and ether solutions, 
including theory aud exj)erimeutal work. The latter com- 
prises determinations of the iodine introduced into the 
nicotine molecule by suhstitution of hydrogen. The pre* 
paratiou of various compounds of iodine and nicotiue and 
their properties is also dcscr.hed.- W. P. S. 


fiooks. 

Thirty-ninth Annual Bki'oiit on Alkali, &o., Works. 
By the Chief Inspector (Alkali, &c. Works Kegulation 
Act?, 1881 and 1892), Kyre and Spottiswoode. Price 
lOfi. 

Subject List of VV^orks on Architkcturb and 
Building Constrlction in thk Library ok tjik 
Patent Office. [Pat. Office Library Senes, No. 12; 
Bibliogr. Series, No. 9.] Patent Office, 25, Southampton 
Buildings, Chancery Lane, London, VV.(’. Darling and 
Sod, Ltd., 84 — 40, Bacon Street, E. 1903. Price 6d. 

Quantitative Chemical Analysis by Electrolysis. 
Prof. Alexander Classkn, Ph.D. Authorised Trans- 
latHm, Fourth English, from the Fourth German Edition 
Revised and enlarged t>y Bertram B. Boltwood, Ph.D. 
John Wiley and Sous, New.York, U.S.A. 1908. Price 
Id. Chapman and Hail, Ltd., Loudon. 

flvo volume, containing 295 pages of subject-matter, with 
OS illustrations, and iudexe.s of authors and subjects. The 
aub^divisions of the text are as follows : — PART L, Smc- 
TION I. : I. llistorioal. 11. Theory of Solution. HI. 
Electrolysis. IV. Current-strength, Potential. V. Fari|- 
day's Law. VL Ohm's Law. Vll. Migration of Ions. 
VHL Condiiciivity of Solutions. IX. Electrolysis. X. 
Electromotive Force. XI. Poiarisation. Section 11. 
Xll. Electro -chemical Analysis. XLIl. Determination of 
Electrical Magnitudes. XIV. Source of Current. XV. 
Regulating Current-strength and Potential. XVJ. Acces- 
S017 Apparatus. XVII. The Analytical Process. XVIII. 
Arrangement for Analysis. PART II. I. and II. Quan- 
titative Deteru^natiou of Metals, and of Nitric Acid in 
Nitrates. 111. Determination of the Halogens. IV. 
Separation of Metals. V. Separation of the Halogens. 
PART HI. I. Appli^ Examples of Electro-chemieal 
Analysis, &c. 


Chocolate and Confection ert Manupaotukb. By 
Augusts Jacoutot. Maclaren and Sons, 37 and 38, 
Shoe Jane, London, E C. 1903. Price 21^. 

8vo volume, containing alphabetical index of subjects, 
I. Chocolate and H. Confectionery; and text Ailing 211 
pages. There are numerous illustrations 'in the text of 
apparatus and plant employed iu these iudustrics. 


Cratir SRrport. 

2,-^GENEUAL. 

CoMMKRCiAL Intelligence Committee. 

Bd. of Trade Notice, June 17, 1903. 

A meeting of the Boird of Trade Advisory Committee 
on Commercial Intelligence was held on June 17, at the 
offices of the Board in Richmond Terrace, Whitehall. 

The principal business had relation to the new Russian 
“ General ” tariff and the proposed new “ General tariff 
for Austria-Hungary, and the best means of obtaining the 
views of the commercial community with regard to the 
effect of these tariffs on British trade. A sub-committee 
was appointed to couiiniinicate with the principal Chambers 
of Commerce and other bodie.s on the subject, and it was 
also decided to take the necessary steps to obtain the views 
of the commercial community iu India and the Colonies 
with legi rd to the-e tariffs. 

Chemicals and Medicines in Egypt. 

U.S. Cons. Reps., No. 1,6G7, June 9, 1903. 

The customs returns for the last few years show that 
the imports of chemicals into Egypt are rapidly increasing. 
1'he average total imports for the last five years amounted 
in value to 182,500 dols., while in 1901 they rose to 
329 985 dols. Although the annual returns for 1902 are 
not yet published, the monthly returns for the period show 
that there has again been a large increase, especially during 
j the autumn, owing to the cholera epidemic. The annually 
I increasing demand for patent filters, disinfectants, refri- 
gerators, laundry materials, electrical apparatus, photo- 
graphic materials, and medicines, gives the prospect of a 
corresponding increase of the chemical trade. The principal 
chemicals imported into Egypt are sulphuric, nitric, hydro- 
chloric, and tartaric acids; borax, sal ammoniac, alum, 
sulphates of iron and magnesia, corrosive sublimate, soda 
crystals, caustic soda, carbolic acid, and aniline colours. 
According to the bulletin of the French Chamber of 
Commerce, the following are the current prices, f.o.b. 
Alexandria, of the principal art cles : Borax, 15/. (73 dols.) 
per ton; sulphate of iron, 6/. (29*19 dols.) per ton; 
bicarbonate of soda, 7/. Gs. (35*52 dols.) per ton ; and sal 
ammooiac, 42/. 10s. (206*82 dels.) per ton, supplied in 
lOo- kilos. (220-pound) barrels. England supplies most of 
these product'*, as well as ammonium c^trbonate and 
magnesium sulphate. JCngland’s supplies amount to about 
one-half of the whole import into Egypt. Jn 1899 they 
were 92,800 dal«., and in 1901 156,885 dols. France 
supplies most of the sulphuric, nitric, and hydrochloric 
acids. The value of its exports in 1901 was 56,925 dols.— 
nearly double that of 1899. Belgium sends most of the 
soia crystals, caustic soda, ammonia at 29° (for the 
manufacture of ice), aud lead acetate, as well as several 
pharmaceutical and photographic requirement^. Its share 
m the trade in 1901 was 29,915 dols., which also almost 
doubled in the last two years, Germany’s share in 1901 
was 27,710 dols.; iu 1899 it was 20,405 dols. It has 
practically the monopoly of aniline dyes. Connected with 
the chemical trade proper is that in medicines and pharma- 
ceutical aruoles. Under this heading, the total imports 

146,085 dols., an increase 
of but 25,000 dols. in two yearn. In 1909 there was a large 
demand for amioholeric medtoines and disinfectants. 
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All medioiae, Sto., should be accompauied with simple 
iastructlons printed in the laoguap^e of the country to which 
they ATO sent. Directions for articles for use in Egypt 
should be printed in Arabic, French, and English. Should 
any difficulty be experienced in carrying out this advice, 
arrangements should be made with the agent in Eg^pt 
to supply the printed matter in the language and wording 
best understood by the people here. France exported 
hither medicines and pharmaceutical articles to the value of 
50,080 dols. in 1899 and 54,01.) dols. in 1901, England’s 
exports for the same years am >uuted to 23,955 dols. and 
44,825 dols., respectively. Germany suffered a decrease of 
60 per cent, in its trade during the last two years, having 
fallen from 26,015 dols. to 1 2, 05 J dols. Austria, its rival 
in many articles, has increased from 9, 120 dols. to 17,006 dols. 
Italy, the only other seriom competitor, exports about 
12,500 dols. worth of goods to Egypt annually, but with 
little variation. 

Denmark ; Trade op 

Foreign Office Annual Series^ No. 2994. 

The following table shows statistics of several of the most 
important articles of consumption manufactured in Denmark 
and controlled by the State during 1902, with figures of 
previous years for comparison : — 

: Beer. I j 


Year. 

i 

j 

Spirits 

under 

pr<.))f). 

1 

1 

Taxed. 
A>nouut 
of S])irit 
hcuifc. 
ovt*r -Jl 
per (^eut. 
of Wei;^ht. 

Ihitaxod. 

A (non it 
of Spirit 
lioing 
undor 24 
pi*r (lent, 
of WtM^hl. 

1 

Boot 

Sugar. 

1 

Mar- 

garine. 


i g.'iUn. 

rinlls. 

(rails 

I Gwts. 

Cwts. 

18 '3 

7, 7(;,2!H) 

10.021,717 

30.037,4.57 

.511,709 

10.3,128 

181)5 

7,018.010 

17, 785, *91 

27,02i).779 

i 887.992 

15.5,049 

1897 

7.117,019 

20.00 1,308 

29,930.7.58 

1 }»0G,877 

190,942 

191)0 

7,035,9 

21.9(8,1.57 

3 *,071.922 

' 1 .(M)9,45 1 

.325,309 

1901 

7,339,038 

23,103,188 

.32,1 2<5. 258 

i 1.15.5,1.57 

369,931 

1903 

7.50!^, 908 

20, 170.007) 

33.' •0,3,025 

! 7/0,400 

385,234 


Chemical Patents; What Should be the Protected 
Subject in . 

Chem.-Zeit., 1903 , 27 , [ 49 ], 023 — 623 . 

Fifth Internal. Congress of Appl. Chein., Berlin^ 1903 , 
Sect. JJ. 

la the discussiou on this matter at the International 
Congress of Applied CbemUtry, at Berlin, E. Katz called 
attention to the great irregularity existing in the patent 
laws of different countries with reference to chemical 
patents, and advocated the general adoption of the German 
law, under which the process is the protected subject, 
whilst the protection accorded to the product is conditional 
on its having been prepared by the patented process. The 
advantage to inventors consists in ihe stimulus given to 
discover new processes, whilst securing to the inventor of 
a general process protection for the sub-varieties arising 
therefrom. 

Kloppel objected to the patenting of chemical products 
on the ground that the first inventor frequently employs 
irrational methods of preparation which prevent the 
technical utilisation of the substance produced ; and also 
because this system would prevent the manufacture of 
analogues or homologues except by the inventor or 
discoverer of the first member of a series. 

The Congress finally passed a resolution approving, in 
the German patent law, the abolition of protection for the 
products alone of chemical processes, and the introduction 
of the modification according protection to processes and 
direct products of same; and at the same time expressed 
a desire that this latter modification should ba adopted in 
all countries where patents are granted. — 0. S. 

SoiBirriFio Instbuhbnts : U.8. CSfesTOMs Daorsiox. 

Paragraph 638 of the Tariff Act, provides for the 
aimission free of duty of scientific and philosophical 
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j instruments and apparatus when imported for the bond fide 
use of any college or institution of learning and not for sale. 
Unfler this paragraph the Board of General Appraisers 
decided the following articles to be free of duty : — 

'i'intometers and glasses, porous plates, evaporating 
j dishes, chloroform and ether. 

Reagent bottles were decided to be subject to duty ; 
also mortars, funnels and stopcocks, crucible tongs, straw 
rings, black varnish, glass tubing, and flint-glass bottles. 

— U. W. M. 

VII.~^ACIDS, ALKALIS, Etc. 

ArSBNIO MaNUEACTURB in THB WE-iF OP Enoi.and. 

Chem. Tra le J., June 20, 1903. 

In his presidential address at the annual meeting of the 
South-Western Branch of the British Medical Association, 
at Launceston, Dr. W. K. Thompson referred to the manu- 
facture of arsenic, which was carried on in the neigh- 
bourhood. In 189H, the output of arsenic was over .5,000 
tons, valued at 67,000/. The bulk of this was mauu- 
i factored in Devon and Cornwall, chiefly on the bunks of 
the Tamar. At present the production was very small, 

I owing to foreign compeiitiou. The work was carried on 
! entirely ahove-groimd, in sheds wliich were more or less 
open. Certain parts of the process required groat care 
I in order to prevent injury to the health of the workman. 
‘ Seeing that the fatal dose of arsenic was so small, it 
; was astonishing to lind that no case of death was known 
I due to an overdose of the powder, or from its absorption 
' into the system, through the skin, or by iuhalation of 
' the fumes, such as was to be found in lead and mercurial 
poisoning. The arsimical dust caused the millers and 
packers to suffer, unless great care was taken, from 
certain affections of the skin. Cough and bronchitis 
were common. (jastric troubles were occasionally met 
with, but nervous disorders were rare. 

Graphite Brodhution op the United States 
AND Canada in 1902. 

Bd. of Trade J.^ June 18, 1903. 

, According to an advance abstract of the annual report 
of the Geological Survey upon the ])roduction of graphite 
in the United States in 1902, published in the Iron Age 
(New York) of 28th May, the production of crystalline 
graphite in that country during 1902 amounted to 4,176,824 
, lbs., valued at 153,147 dols., as compared with 3,967,612 lb., 

I valued at 135,914 dols. in 1901. The greater part of the 
; product was derived from the mines at Ticonderoga, N.Y., 
although the mines at Chester Springs, Chester County, 

I Pa., and at Stockdale, Clay County, Ala., contributed to 
I the output. 

I 1’he production of amorphous graphite in the United 
j States during 1903 was 1,209 short tons (of 2,000 lbs.), 

I valued at 19,764 dols., as c'>mpared with 809 short tons, 

! valued at 31,800 dols. in 1901. Toe decline in unit value 
! was due to the increased proportion of products of lower 
i grades. Under this head are included the so-called ’^graphite 
I anthracite” of Rhode Island, which is of a structure between 
j scaly and granular, and contains, in selected samples, as 
i much as 52 per cent, carbon, and the so-called ** Baraga 
I graphite” of Michigan, which in reality is a carbouat^ous 
j schist. 

i The imports of graphite into the United States during 
the year 1902 amounted to 18,201 long ions (of 2,240 lb.) 
valued at 1,168,554 dols. This product was all imported 
: in unmanufactured form. 

The manufacture of artificial graphite in the United 
I States has assumed a very promineat position in recent 
I years, the production in 1902 amounting to 2,358,828 lb., 
j as compared with 2,500,000 lb. in 1901 and 860,750 lb. in 
i 1900. The production of b)th the crystalline and amor- 
phous variety has oeen steadily developed. 

In the sama report it is stated that graphite ooourj in 
Canada both amorphous and crystalline, ‘ the former boing 
found chiefly in Nova Sjotla and New Brunswick, as 
graphitic shale or clay, and the latter in Ottawa and 
Argsnteuil counties, Q lebeo, and in Lanark, Leeds and 
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Frontenoo counties. Ontario. The most important of the 
amorphous deposits are near St. John's, New Brunswick, 
altboDgh others ol less note occur in Kings and West- 
moreland counties, New Brunswick, and at the Locbaber 
Mine, Nova Scotia. Amorphous deposits have also been 
found in Haliburton and Hastiiigs counties. Ontario, and 
in Renfrew County, Brougham Township, is a very 
extensive deposit of this character, which carries also 
much crystalline graphite. The Ontario Graphite Com- 
pany worked this last- named deposit during 1902. The 
value of the output in Ontario aunng 1902 amounted to 
17,868 dols. The production of graphite in Canada during 
1902 amounted to 1,995 short tons (of 2,000 lb.), valued 
at 28,300 dols., as compared wiih 2,005 short tons, valued 
at 88,780 dols., in 1901. 

Sodium Cabbonatk; Production of . 

JEJ. Solvay. Paptr read before International Congress of 
Applied Chrmishy, Beiiiny June 1903. 

The followinir table shows the progress cf seda manu- 
facture, both by the Leblanc and the Solvay processes, 
since 1850; also the decrease in average price during that 
period : — 



To - 

Amount made per Annum , 
by 

Averago 

Price 

Tears. 

Production 

— 

— 

per Ton 


jier Annum. 

LeVilanc 

I'mctiss. 

Solvay 

Process. 

in 

Europe . 


Tons. 

Tons, 

Tons. 

F rancs. 

1850 

160, (KK) 

150,000 

0 

700 P 

1663 

3(M>.000 

.300.000 

i 0 

450P 

1864-1868 

375,000 

874,000 

1 300 

400 ? 

1869-1873 

450.0(M) 

447,000 

2,6('0 

280 

1874-1878 

525 0(M) 

405.000 

30,000 

280 

1879—1883 

675,000 

545,0(10 

136,000 

170 

1884-1888 

8(10,000 

435,()00r 

36.5, (K)(» 

120 

1889-1893 

1,023,000 

390,000 1 

(;,33,0()0 

115 

1894-1808 i 

l,2,50.0f)0 

265.000 i 

085,000 

no 

1002 

1,760.000 

160,000 1 

j 1,610,000 

110 


The first batch made by the Solvay process was .sold in 
Belgium, in ISO.'l, at 325 fr. per ton. 

VIll.-^GLASS, POTTERY, AND ENAMELS, 
Electric Light Bulbs ; U.S. Customs Decision. 

June 3, 1 908. 

Bulbs for incandescent electric lights were decided by 
the Board of General Appraisers to he dutiable at 45 per 
cent, ad valorem^ under paragraph 112 of the Act, as 
** manufactures of glass not specially provided for,'* and 
not at 60 per cent, ad valorem, as blown glasswares,” 
under paragraph 100, as assessed by the Collector at 
Detroit. Michigan. — R. W. M. 

IX.’^BUILDING MATERIALS, Etc, 

Brick ; Paving ; U.S. Customs Decision. 

June 6, 1908. 

P^ing brick made of scoria was decided by the Board 
of ueneral Appraisers to be dutiable at 25 per cent. 
ad valorem, under paragraph 87 of the Act, as ** brick other 
than fire-brick.” The action of the Collector at San Juan, 
Porto Rico, who bad assessed duty at 35 per cent. 
ad valorem, under paragraph 97, as “ articles composed of 
mineral substances,” was overruled. — R. W. M. 

Ground Talc : U.S. Customs Decision, 

The Treasury Department has issued instructions to 
disregard a decision of the United States Circuit Court of 
Appeals, wher^ it was held that ground talc was properly 
dutiable at 20 ^r cent, ad valorem under section 6 of the 
Tariff Act as a ** manufactured article unenumerated.” 
like Department possesses infoimation that ground talc and 
French chalk are, in fact, synonymous terms in commerce, 


! and since French chalk is provided for by name, in para- 
I graph 13. at a duty of 1 cent per pound, ground tale 
I IB ordered to he assessed at this rate, with the object of 
' presenting this view of the question to the courts in a new 
! case.— R. W. M. 

X.^METALLURGY. 

Nickel and Platinum Tweezers: U.S. Customs 
; Decision, 

j June 5, 1903. 

' Tweezers and forceps, made of nickel and platinum, were 
decided by the Board of General Appraisers to be free of 
duty as ” apparatus composed of platinum for chemical 
uses,” under paragraph 642 of the Tariff Act. The ground 
was taken that the law did not require that the articles 
should be wholly of platinum, but a manufacture* in chief 
value c>f that material. Duty had been assessed at 45 per 
cent, ad valorem as a “ manufacture of metal ” under 
paragraph 198. — R. W. M. 

I Gold Production by the Cyanide Process. 

The following are the tabulated results contained in the 
Appendix to Mr. Beilby’s paper before the Internat. 
Congress of Appl. Chem., Berlin, 1903 (see this Journal, 
1903. 766—767). 

Transvaal. 


Oz. 

1891 35,000 

1892 175,000 

1893 330,000 

3894 600,000 

1895 665,000 

1W)0 770,000 

1897 825,000 

1808 950,000 

1800 000,0011 

1000 85,000 


5,325,000 


! 180.5 

United States. 

Oz. 

. . 76,000 

1890 


. . 135,700 

1897 


, . 190 OOO 

1898 


. . 24.'» 84() 

1800 

1000 

1 

- - - 

Neo) Zealand. 

. , 428,400 
. . 497,280 

1.572^20 



j 

Oz. Eullion. 

20^. per Oz. 

Tons treated. 
Approximate. 

; 1893 

88,160 

28,096 

i 1694 

86.728 

50.816 

! 1896 

68.854 

64,076 

i 1896 

119,091 

68.907 

' 1897 • 

; 263,070 

110.161 

1 1808 

I 422.418 

140.806 

1 1899 

496,900 

165.635 

j 1900 

452,524 

160.841 

1 

! 

1.947,261 

774.838 ' 

j - 

! 

iW car ICO. 

Oz. 

1 1895 A AM 

1896 


oiosi 


1890 



1899 


fiQQ 

47.986 

170,120 
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India. 


Quantity of 



1 Tailings Treated. 

Extracted. 


Tons. 

Staruinrd Oz. 

1894* 

1 1.004 

168 

1896 

; 18,066 

3,177 

1896 

1 61.632 

6.364 

1897 

1 132.871 

18,798 

1898 

207,713 

80,410 

1899 

28.3,019 

35,776 

1900 

4.6.5,801 

69.414 


1,160.065 

163,127 


• Novemlwr arui Docoml>er. 


AtistraUa. 

Oz. 


1897 ;}08.000 ' 

1898 898,(»74 i 

1899 fiin.niws I 

1900 (>83, 899 , 


1 .936,530 I 

Xl.-^ELECTRO^CIIEMISTRY, Etc. | 

Klkotrical Accumulatous ; Manufactuuk of . I 

Draft Rkgulations Uni>kr the Factory and 

Workshops Act, 1901. ' 

Nome Office^ June 1903. l 

In these regulations “ lead process ** means pasting, 
casting, load burning, or any work involving contact with i 
dry sorts of lead Any approval given by tlte Chief j 
Inspector of Factories in pursuance of these llegulations 
shall be gi^eu in writing, and may at any time be revoked | 
by notice in writing signed by him. 

Duties of Occupier. ' 

(1) Every room in which casting, pasting, or lead j 

hurtling is carried on shall contain at least 500 ch. ft. of 
air space for each person employed therein, and in I 
computing this air space, no height above 14 ft. shall i 
be taken into aceoiiut. These rooms and that in which ! 
the plates are formed, shall be capable of through ventil- | 
ation by means of windows made to open. 

(2) Each of tlie following processes shall bo carried 
on in such manner and under such conditions as to secure 
effectual separation from one another and from any 
other process:^ (a) Manipulation of dry salts of lead; 
(5) pasting; (c) formation, and lead burning necessarily ' 
carried on therewith ; (d) melting down of old plates. | 

Provided that manipulation of dry salts of lead carried 
on as in regulation 5 (jb') need not be separated from 
pasting. 

(3) The floors of the rooms in which manipulation of 

dry salts of lead or pasting is carried on shall be of cement 
or similar impervious material, and shall be kept constantly 
moist while work is being done. Moans shall he provided 
for washing the floors of these rooms with a hose pipe i 
daily. | 

(4) Every melting pot shall be covered with a hood | 
and shaft so arranged as to remove the fumes and hot air I 
from the workrooms. Eeceptacles shall be provided for ! 
holding lead ashes and old plates. 

(5) Manipulation of dry salts of lead in the mixing of 
the paste or other processes, shall not be done except (a) 

ID an apparatus so closed, or so arranged with an exhaust 
draught, as to prevent the escape of dust into the work- 
room ; or (6) at a bench provided with (1) efficient 

draught and air guide so arranged as to draw 
the dust away from the worker, and (2) a grating on which 
each receptacle of this salt of lead in use at the time shall 
stand. 

(6) The benches at whicli pasting is done shall be 
covered with sheet lead or other impervious material, and 
Shall have raised edges. 


(7) No women, young person, or child shall bo em- 
ployed in the manipulation of dry salts of load or in pasting. 

(8) (a) A duly qualifled medical practitioner (in these 
regulations referred to at the “ Appointed Surgeon **) who 
may be the Certifying Surgeon, shall bo appointed by the 
occupier, such appointment unless held by the Certifring 
Surgeon to he subject to the approval of the Chief 
Inspector of Factories. (4) Every person employed in a 
lead process shall bo examined once a month by the 
Appointed Surgeon, who shall have power to suspend from 
employment in any leatl process, (c) No person after 
such suspension shall bo employed in a lead process with- 
out written sanction entered in the Health Hegister by 
the Appointed Surgeon. It shall bo sutRcient compliauce 
with this regulation for a written certificate to bo given 
by the Appointed Surgeon and attached to the Health 
Register, such certificate to be replaced by a proper entry 
iti the Health Register at the Appointed Surgeon’s next 
visit. (<f) A Health Register in a fortii approved by the 
Chief Inspector of Factories shall bo kept, and shall 
contain a list of all persons employed in lead processes. 
The Appointed Surgeon will enter in the Health Register 
the dates and results of his examination of the persons 
employed and particulars of any directions given by him. 
He shall on a prescribed form furnish to the Chief Inspector 
of Factories on the 1st day of January in each year a 
list of the persons buspeuded by him during the previous 
year, the cause and duration of such suspension, and the 
number of examinations made. The Health Register 
shall he produced at any time when required by H.M. 
Inspector of Factories or by the Certifying Surgeon or by 
the Appointed Surgeon. 

(9) Overalls shall he provided for all persons employed 
in manipulating dry salts of lead or in pasting. The 
overalls shall be washed or renewed once every week. 

(10) The occupier shall provide and maintain: (a) a 

cloakroom in which workers can deposit clothitig put off 
during working hours. Separate and suitable arrangements 
shall be made for the storage of the overalls required in 
Regulation 9. (A) A dining room unless the factory is 

closed during meal hours. 

(11) No person shall l)e allowed to introduce, keep, 
prepare or partake of any food, drink, or tobacco, in any 
room in which a lead process is carried on. Suitable 
provision shall he made for the deposit of food brought by 
the workers. This regulation shall not apply to any 
sanitary drink provided by the occupier and approved by 
the Appointed Surgeon. 

(12) The occupier shall provide and maintain for the 
use of the persons employed in lead processes a lavatory, 
with soap, nail brushes, towels, and at least one lavatory 
basin for every five such persons. Each such basin shall 
be provided with a waste pipe, or the basins shall bo placed 
on a trough fitted with a wa^te pipe. There shall be a 
constant supply of hot and cold water laid on to each basin. 
Or, in the place of basins the occupier shall provide and 
maintain troughs of enamel or similar smooth impervious 
luaterial, in good repair, of a total length of 2 ft. for 
every five persons employed, fitted with waste pipes, 
and without plugs, with a sufficient supply of warm water 
constantly available. The lavatory shall be kept thoroughly 
cleansed and shall be supplied with a sufficient quantity 
of clean towels once every day. 

(13) Before each meal and before the end of the day** 
work, at least ten minutes, in addition to the regular 
meal times, shall be allowed for washing to each person 
who has been employed in the manipulation of dry salts 
of lead or in pasting. Provided that if the lavatory 
acoommodatioD specially reserved for such persons exceeds 
that required by Regulation 12, the time allowance may 
be proportionately reduced, and that if there be one basin 
or 2 ft. of trough for each such person this regulation shall 
not apply. 

(14) Sufficient bath accommodation shall be provided 
for all persons engaged in the manipulation of dry salts 
of lead or in pasting, with hot and cold water laid on, 
and a sufficient supply of soap and towels. This rule shall 
not apply if, in consideration of the special circumstances 
of any particular case, the Chief Inspector of Factories 
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approves the use of local public baths when conveniently 
near, under the conditions (if any) named in such approval. 

(15) Tlie doors and benches of each workroom shall 
bo thoroughly cleansed daily, at a time when no other 
work is being carried on in the room. 

Duties of Persons Kinploycd. 

(10) All persons employed in lead processes shall 
present themselves at the appointed times for examination 
by the Appointed Surgeon as provided in Regulation 8. 
No person after stispension shall work in a lead process in 
any accumulator factory without written sanction entered 
in the Health Register by the Appointed Surgeon. 

(17) Every person employed in the manipulation of dry 
salts of lead or in pasting shall wear the overalls provided 
under Regulation 9. The overalls, when not being worn, 
and clothing put off during working hours, shall be deposited 
in the places provided under Regulation 10. 

(18) No person shall introduce, keep, prepare, or partake 
of any food, drink (other than any sanitary drink provided 
by the occupier and approved by the Appointed Surgeon), 
or tobacco in any room in which a lead process is carried on. 

(19) No person emplo)ed in a lead process shall leave 
the premises or partake of meals without previously and 
carefully cleaning and washing the hand.s. 

(20) Every person employed in the manipulation of 
dry salts of lead or in pasting shall take a bath at least 
once a week. 

(21) No jierson sliall in any way interfere, without the 
concurrence of the occupier or manager, with the mean.s 
and appliances provided for the removal of the dust or 
fumes, and for the carrying out of these regulations. 


(8) To invoice all white and red lead admixtures, other 
than genuiue, as ‘ reduced white or red lead.’ 

“ Your petitioners, believing the general adoption of the 
, above throughout the trade would be beneficial, humbly 
! request the Hoard of Trade to introduce a Bill into Par 
liament to render it compulsory.” 

All communications on the subject should be addressed 
to the Secretary, London Chamber of Commerce, 10, East- 
cheap, London, E.C. 

XIII. C.--INDIA^RUBBER, Etc. 

Rubber Trade of Brazil. 

U.S. Cons. Rep., No. 16fi8, June 10, 1903. 

Tlie total shipments of rubber from Para from Jul^ 1, 
1602, to May 1, 1903, have been 26,040 tons, as against 
26,6.55 tons during the same period of the preceding season. 
The shortage is due to the troubles in the Acre territory. 
The crop, however, lacks but a few hundred tons of 
equaling that of last season, which was the largest ever 
known. 

XVI.—SUGAR, STARCH, Etc. 

Sugar-Bkkt Cultivation. — European. 

U.S. ('ons. Rep., No. 1676, June 19, 1903. 

The following table, regarding European sugar-beet 
cultivation for the season of 1903 as cciiipared with that of 
1902, has been compiled and published by the International 
Sugar 8tatisti<*al Association as the result of a general 
inquiry made between the dates of April 29 and May 9 : — 


XII.-^FATS, OILS, Etc. 

Cocoa Buttkicink ; U.S. Customs Decision. 

June 15, 1903. 

A FATTr imperial wltli a melting point of S7’ to 90' 
Fahrenheit, |)r<i<Iuced from cocoauut oil by a process which 
'eliminated the softer portion of the oil together with the 
free fatty acitl, Wds decided by the Board of General 
Appraisers to he dutijible at 3.V ccuits per lb. as “ cocoa 
hiuterlne ” under paragraph 282 of the Tariff Act. The 
ground was taken that the article mus, in fact, a substitute 
for cocoa butter, and was not “ cocoanut oil ” free of duty, 
under paragraph 626, hut an article manufactured from it. 

— R. W. M. 

Kill. A.~-^PIGMENTS, PAINTS, Etc. 

The .\ditlti5Uation and Marking ok White Lead, 


Country. 


\0. of I 
[•'acturies. 


Area under Snirar- 
i{e» t (/iillivalioM. 
(Ill Acres.) 




Increase. 


Bo- 

crease. 


I 1 l*or I\*r 

! ' Cent. Cent. 

Gernian.v 585 1.018,282 1,000,002 1 .. 4*0 

Austria * llun- I 215 757, 055 751,184 ' 0*8 

8:nry. i 

France ’ 200 655,008 .508,51.5 I .. 6*8 

Russia I 277 1,505,801 ' l.t/O.lOO i .. 6-5 

BolKiuin ! 00 U2,OH5 120,255 i 0‘U 

Holland I 20 00.087 70,087 I IfO I 

Swcileii j 17 70,007 50,500 ! lyi i 

Demimrk ! 7 30,524 30,521 : . . i 


XVII.--.BREWING, WINES, SPIRITS, Etc. 


Chem. Trade J., Jane 20, 1903. 

A circular bus been issued by the White I.ead Corroders' 
Trade Section of the London Ctiamber of Commerce in 
reganl to the desirability of making it compulsory to mark 
all package.8, containing white and red lead admixtures, 
Other than genuiue, with the word “ reduced.” 

The section has decided to approach the trade generally 
with a view to obtaining adhesions to a memorial to be 
presented to the President of the Board of Tiade. 

This memorial does not bind the trade to carry out the 
practice mentioned therein, but merely indicates that, in the 
general interests of the trade, it should he made compulsory 
that such admixtures should be marked “ reduced.” 

The following is the text of the memorial -. — 

“That it having come to tlie knowledge of your peti- 
tioners that the practice of using incorrect terms for the 
marking of packages of white and red lead is prevalent 
in the trade, and is likely to lead to misrepresentation and 
iraud, we are of opinion that it is desirable — 

(1 ) To discontinue the use of the term ‘ best ’ as a trade 
description for admixtures of white and red lead, other 
than genuine, on the ground that the same is a false 
and mislqiidiug description within the meaning of the 
Merchandise Marks Act. 

.(2) To brand or stencil all packages, wooden or iron, 
containing white and red lead admixtures, other than 
genuine, with the word * reduced/ and 


Spirits ; Use and Export op Duty-Free — • — , 

IN Luxemburg. 

Spiritsind., 1903, 26 , [24], 258. 

By un order dited April 24, 1903, denatured spirit 
imported into Luxemburg from Germany cannot be exported 
uuder bond. On entry it becomes liable to the transit duty 
of 120 frs. per hectolitre of absolute alcohol. 

The refund of the duty is granted if the official chemist 
certifies that the alcohol content of the spirit by the alcohol- 
ometer is not below 80 per cent, by weight or 85* 5*^ Tralles, 
and that the spirit is completely denatured by the addition 
of 2*5 litres to every lOO litres of alcohol of a mixture of 
4 parts by volume of wood spjrit and 1 part of pyridine 
bases to which has been added 50 grms. per litre of oil of 
lavender or rosemary. The complete denaturation of the 
spirit may also be effected by the addition, to every 100 
litres, of 1*25 litre of the general denaturing agent together 
with 0*25 litre of crystal violet lolution and 2 —20 litres 
of benzene. If analysis shows that denaturation is in- 
siiffieieiit the duty will only be refunded after the deficiency 
has been made good at the expense of the owner. Persons, 
who wish to have spirit denatured by the addition of ether 
or amylaoetate for use in the collodion industries, may he 
I authorised to obtain the ether required for the purposes of 
, the industry from Germany and to receive exemption from 
duty for the quantity of alcohol to be denatured for the 
purpose. — J. F. B. 
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XIX.--PAPEa, PASTEBOARD, Etc. 

Canadian Paper Industry. 

Industrial Canada^ May^ 1903. 

Through Bd. of Trade J., June 2.5, 1903. 

Attention is drawn to the abundant natural resources 
of Canada for paper-making? ; it is stated that in a short 
time the paper mills of Canada will be able to i>roduce 
about 1,300,000 lb. of paper every 24 hours. This total 
will not only include news print, book paper, and led/?er, 
bond and writing paper, but the coarser grades of product 
as well, such as wrapping, felt, building and inanilla papers. 

During the three-quarters of a century that have elapsed 
since the birth of the paper-making industry in Canada 
mills have sprung up in various sections of the country, 
and there are at the present time about 40 in operation, 
principally in Ontario and (Quebec. The <juality of their 
product has of late years exhibited a remarkable improve- 
ment. As regards the finer gradi^s of paper, such as book 
paper, cover paper, note paper and the like, the same may 
be said. It is md so long ago since the demand was 
entirely for foreign-made goods. Indeed, Canadian mills 
made no attempt to capture the market. Now, through 
the energy and perseverance of the manufacturers, ex- 
cellent paper is turned out, which can well hold its owu 
with the imported article. 

Notwithstanding, imports steadily advance. In 1898 a 
value of 1.135,901 dols. was imported; in 1902, 1,045,78() 
dots., the great bulk comprising papeteries, pads, printing 
paper, and wall paper. 

Paulr Mills in Uhitisii India. 

Dd. of Trade «/., June 18, 1903. 

There are eight paper mills in operation in British 
India — three in the llombay Presidency, four in Bengal, 
and one at Lucknow. Of those in the Bombay Presidency, 
two are private concerns. The capital invested, so far 
as information is obtainable, amounts to Ks. 73,20,000. 

Most of the while and blue foolscap and much of the 
blotting paper, notepaper, and envelopes used in the 
Government offices is now obtained from the India mills. 
The total quantity of paper made in 1902 was nearly 
4^00n,0u0 lb., ami its reported value Ks. 64,38,319. The : 
mills employ 4,865 persons. The capital employed has 
been trebled in 20 years, siuee 1883, and the production ' 
and number of persons employed have imreased about ! 
six-fold. But in jrecent years there ha^ been a depression 
in the paper-making industry in Bengal, owing to the 
importation in large quantities of cheap paper made from ; 
wood pulp, which is of more attractive appearance, if less 
dm able, than paper made from grass, gunnies, and rags in 
the Bengal mills. 

XX.^FINE CHEMICALS, Etc. 

IciiTHVOL ; U. S. Customs Decision. 

June 10, 1903. 

The ammonium salt of ichthyol was decided by the 
Board of General Appraisers, to be dutiable at 25 per ceut. ' 
ad valorem as a ** chemical salt ” under paragraph 3 of the i 
Tariff Act, and not free of duty under paragraph 636, : 
relating to various oils among which is included ichthyol. i 

— K. W. M. j 

Salol and Chloral Htdrate : U.S. Cu.stoms Decision. | 

The United States Circuit Court of Appeals recently | 
rendered a decision covering salol and chloral hydrate j 
which is of great importance as affecting other medicinal ' 
preparations and fine chemicals. These preparations con- ! 
tain no alcohol as a component part, but in their preparation i 
alcohol is sometimes used. The Tariff Act, in paragraph 67, j 
assesses a duty of 65 cents per pound on “ medicinal pre- ; 
parations containing alcohol, or in the preparation of which i 
alcohol is used.*' The United States Circuit Court decided 
that this paragraph did not apply, because to hold to the 
^^**y®*7 opinion would result in imposing a different rate 
of duty upon the same drug, according to whether alcohol 


was or was not used in its preparation. The higher court 
does not concur in this view, *>ince Congress has distinct] v 
discriminated between drugs or chemical preparations in 
which alcohol was used, and those in the preparation of 
which it was not used, and holds that thi^^ use of alcohol is 
the controlling feature in assessment of duty. When 
alcohol has been used, the medicinal preparation is dutiable 
at 55 cents per pound, under paragraph 67, and when it 
has not been used, at 25 per cent, ad valorem, under para- 
graph 68.— K. W. M. 


patent list. 

N.n.— In these lists, [A-l means ** Appliratlnn for Patent/' and 
[C.8.L ** Complete Kpeeitieation Accepted." 

Where a Complete K|»ecification accompanies an Application, an 
a«terisk is affixed. The dates given arc (i) in the case of Applica- 
tions for Patents the dates of application, and (ii) in the case of 
Complete KjKiciHcatioiiH Accepied, those of the Official Journals 
in which acr.ept4inces of t he Complete Speciflcatioiis are advertised. 

t omplete SpecificatioiiN thus advertised as accepted are open to 
inspection at the Piitimt Office immediately, and to opposition’ 
within two months oi the said dates. 


1.— PLANT, APPARATUS. AND MACHINERY. 

[A.] 13,331. Edgeworth. Method of moving or extract- 
ing matter iu solution from liquid. June 15. 

„ 13,379. James (Giglio and Zaonche). Agglonie- 

rating compound for pulverulent matter. Juno 1.6 . 

„ 14,1('5. Loison, Centrifugal separators for dry 

muterials of different densities. Juno 24. 

„ 14,195. Abel (Siemens and Halsko A.-G.). Sepa- 

ration of different liquids from each other, and of 
liquids from bodies suspended or dissolved therein. 
June 2.6. 

„ 14,242. Apple) ard and Cranfield. Lids or covers 

for crucibles and the like. June 27. 

[C.S.] 15,881 (19l>2). Tolliurst and Skinner. Roller mill. 
July 1. 

„ 17,566 (1902). McNeil and McNeil. Vacuum 

drying apparatus. July 1. 

„ 20,241 (1902). Pryor (Soc. Auon. D’Escaut et 

Meuse). Receptacles for compressed gases or 
liquids to prevent explosion thereof. June 24. 

„ 8602 (1903). Bogoiiivlensky and Kroupovess. 

Distilling apparatus. July 1. 

„ 9570 (1903). Lake (Patterson). Centrifugal 

separators. July 1. 

„ 10,094 (1903). Moller. Apparatus for purifying 

liquids. June 24. 

„ 10,124 (1903). Ekenberg. Concentrating and 

evaporating liquids. June 24. 

11.— FUEL, GAS, AND LIGHT. 

[A.] 13,466. Tohl. Freeing gases from carlx^n disulphide. 
June 16. 

,, 13,476. Dowson. Gas generators. June 16. 

„ 13,482. Hartridge. Manufacture of artificial fuel. 

June 16. 

,, 13,540. Woods and II amend. Incandescent mantles 

for gas lamps. Juno 17. 

„ 13,633. Casse and Diguef. Apparatus for pro- 

ducing astereo gas for lighting, heating, and 
power purposes.* Juno 18. 

„ 13,648. Horn. Retorts for the manufacture of 

gas.* June 18. 

„ 13,661. Smethurst* Apparatus for producing con^ 

bastihle gas. June 18. 
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{A.] 18,667. MatbiesoD. Application of forced draught | 
to fornaees. June 18. I 

„ 13,748. Abel (Deutz). Production of heating 

giuea free from hydrocarbons, from gas-con- j 
taining fuel in gas producers.* June 19. 

„ 13,763. Crossley and KIghy. Regulation of gas | 

producers. June 20. 

„ 13,764. Crossley and Rigby. Gas producers. 

June 20. 

„ 13,918. Hamfeldt and Tesch. Blast furnaces.* 

June 22. 

„ 14,014. Cory. Artificial fuel. June 23. 

„ 14,031. Helouis, Mauclaire, and Meyer. See under , 

VII. 

„ 14,099. Charles. Agglomeration of combustible 

materials.* Juno 24. 

„ 14,145. Jouques and Leteneur. Powder or liquid 

to improve the combustion of fuel and to abate 
the smoke. June 25. 

„ 14,305. Boult (Seydel). Cupola furnaces.* June 27. 

*[C.S.] 14,167 (1902). Crossley and Rigby. Apparatus 
for removing impurities from ga.se8. July 1. 

„ 15,498 (1902). Tonkin and Puplett. Gas pro- 

ducers. June 24. 

„ 18,233 (1902). l^rcask. Construction of furnaces, 

and the supply aiid control of air to the same. 
Julyl. 

„ 2283 (1908). Gaze. Illuminating gas. July 1. 

„ 6311 (1903). Glasgow. Water-gas generator. 

June 24. 


IV.-COLOURING MATTERS AND DYESTUFFS. 

[A.] 13,400. Ransford (Cassella). Manufacture of 
ucetyl diamidosalicylic acid, and of colouring 
matters therefrom. June 16. 

„ 13,808. Newton (Bayer). Production of deriva- 

tives of the anthraquinoue series. June 20. 

„ 14,113. Imray (Soc. Chem. Ind. in Basle). Manu- 

facture of new mono-azo-dycstuffs.* June 24. 

i[C.S.] 19,894 (1902). Imray (Meister, Lucius und 
Bruning). Manufacture of dialkylanthrachry- 
tone ethers, their nitro- and amido-sulphouic 
acids. July 1. 


V.— PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 13,425. Shillito (Fischer). Cylinder printing ma- ’ 
chines for paper, fabrics, &c.* June 16. 

„ 13,556. Reid. Apparatus for treating spun fibre, i 

June 17. I 

,, 13,827. Imray (Meister, Lucius und Briiuing). | 

Production of white and coloured discharge in 
printed fabrics, and discharges therefor. June 20. 

13,928. Sunderland. Production of colour or other ' 
effects in textile fabrics. June 22. 

„ 14,125. Dargues, Dargues, and Barker (J. W. 

* Knowles and Co.). Apparatus for dyeing, 
mordanting, or washing fibrous materials, 
June 25. 

14,132. Leodrum. Scouring, milling, and dyeing 
of fabrics. June 25. i 

„ 14,196. Imray (Meister, Lucius und BrOuing). j 

Process of printing indigo. June 25. 

14,200. Hovira. Continuous bleaching apparatus. 
(Fr^ppl. Nov. 10, 1902.)* June 25. : 

:[C.S.] 27,993 (1902). Dubrule, jun., and Dubrule. Wool , 
scouring machines. June 24. 

„ 8492 (1903). Clark (Kauu). Treating sheep's i 

wool and other ceratiaic fibre or fabrics. J une 24. ; 


[C.S.J 8167 (1908). Mudge. Manufacture of flax fibre. 
June 24. 

„ 11,820 (1903). Boult (Stone). Depilatories for 

removing hair from skin and hides. July 1, 

YIL— ACIDS, ALKALIS. SALTS. Eto. 

[A.] 13,412. Grossmann's Cyanide Patents Synd. and 
Grossmann. Manufacture of cyanides. Jane 16. 

„ 13,783. Plummer. Process of obtaining ammonia 

and chlorine from ammonium chloride. June 20. 

„ 14,028. Ashcroft. See under XI. 

„ 14,031. Helouis, Mauclaire, and Moyer. Manufac- 

ture of carbides of the alkali and alkaline earth 
metals. Juue 23. 

„ 14,1 12. De Wilde. Manufacture of carbon dioxide 

and precipitated calcium sulphate from poor 
phosphates. (Belgian Appl., March 5, 1903).* 
June 24. 

„ 14,194. De Wilde. Manufacture of dicalcium 

phosphates, precipitated calcium sulphate, and 
the regeneration of the hydrochloric or nitric acid 
used therein.* June 25. 

„ 14,213. Price. Apparatus for the separation of 

oxygen and nitrogen from atmospheric air. 
June 27. 

„ 14,303. Pictet. Apparatus for separating gases 

from their mixtures, especially oxygen and 
nitrogen from atmospheric air. (Fr. Appl., June 
28, 1902.)* June 27. 

„ 14,342. Askeuasy and Mugdan. Production and 

separation of hydrochloric and sulphuric acids.* 
June 27. 

[C.S.] 6051 (1902), Graham, Apparatus for breaking 
up, mixing, and condensing gases in acid manu- 
facture, especially sulphuric acid. June 24. 

„ 4820 (1903). Cummer. Calcining alumina sul- 

phate. June 24. 

„ 11,221 (1903). Lightfoot (Ges. f. Linde's Eis 

maschinen A.-G.). Process and apparatus for 
obtaining nitrogen from liquid air. July 1. 

VIII.— POTTERY, GLASS, AND ENAMELS. 

[A.] 1.3,354. Ox. Printing of earthenware and the 
like. Juue 15. 

„ 14,290. Rosenhain. Glass manufacture. June 27. 

[C.S.] 14,849 (1902). Franzek and Weigh Manufac- 
ture of porcelaiu. July 1, 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 13,616. Campbell. Manufacture of building blocks, 
&c. June 18. 

„ 13,903. Lake (Chera.-Techn. Fabrik Dr. A. B. W. 

Brand and Co.). Process for colouring natural 
stones. Juue 22. 

„ 13,916. Lake (Chem.-Techn. Fabrik Dr. Brand and 

Co.). Process for rendering marble aseptic, 
and for increasing its properties of electrical 
insulation. Juue 22. 

„ 14,236. Boothby. Renewable lining for crucible 

and melting-pot furnaces. June 27. 

„ 14,366. Winz. Obtaining emery and like substances 

from slag. June 27. 

[C.S.] 6132 (1902). Wise (Homan). Treatment of 
materials contaiuing silicates of alumina. 
Juno 24. 

M 17,618 (1902). UabitschuQg. Manufacture ol 
artificial asphalt, stone, or the like. June 24. 

I) 3483 (P)03). KrUger and Denkelmann. Manufac- 
ture of firepooof bricks or material. June 24. 
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[O.S.J 8996 (1903). Maolay. Continaoua borning Port* j 
land cement ktlua. June 24. I 

„ 9835 (1903), Geissler. Manafaoture of cement. I 

June 24. 

„ 10,306 (1903). lUemma. Fireproof building 

blocks and slabs. June 24. 


X.— METALLURGY. | 

[A.] 13,454. Huntington and Heberlein. Treatment of i 
sulphide ores or compounds preparatory to j 

smelting. June 16. | 

„ 13,557. Callinann and 13 jrmann. Liquid soldering | 

composition.* Juno 17. j 

„ 13,750. Kington. Depositing gold.* June 20. j 

„ 13,762. Moore. Metallic alloy. June 20. i 

„ 13,780. Dove and Nicholson. Blast furnaces, steel | 

conTerters, Ac. June 20. j 

„ 13,877. Herreshoff. ()re roasting furnaces. (U.8. I 

Application, Jan. 15, 1903.)* June 22. j 

„ 14,013. Cory. Treatment of ores. Juno 23, ! 

,, 14,251. Kl worthy and Swales. Methods of harden- ; 

ing or treating steel. June 27. I 

„ 14,361. Massenez. Manufacture of iron and steel ' 

from chromic pig-iron, &c. June 27. j 

[C.S.] 17,322 (1902). Mercer and de Alzugaray. Ap- , 

paratus for use in the extraction of precious ' 
metals from their ores. June 24. 

„ 17,616 (1902). Meuuicke. Treatment of stan- 

niferous ores. June 24. 

„ 26,279 (1902). Marks (Delprat). Extraction of 

zinc and other sulphides from their ores. J une 24. 

„ 8466 (1903). Hath. Soldering compound for cast- 

iron. July 1, 

„ 9715 (1903). Sorensen. Method of soldering 

aluminium. July 1. 


XL— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 13,931. Fielder and Gjrard. Secondary batteries. ! 
June 22. 

„ 14,021. Brandt. Galvanic batteries.* June 33. 

„ 14,028.* Ashcroft. Production of metals of the j 

alkali group, and alkalies by electrolysis, j 
June 23.' 

tC.S.] 813 (1903). Csanyi and vou BXrozay, Electrical ' 
batteries. June 24. 

„ 5892 (1903). Staedtefeld. Electric insulating ma- ! 

terial. June 24. | 

M 10,194 (1903). Carrere. Electric furnaces. June 24. ‘ 


[A.] 13,837. Wegelin. Manufacture of soot or lamp- 
black from tar aud other oarbonaoooas sub- 
stances.* Juno 22. 

[C.S.] 11,112 (1903). Armbruster and Morton. Pro- 
cesses of making pigments. July 1. 

„ 11,113 (1903). Arnbru-itcp au I Mirtoj. Con- 

posltious of m liter to be u^ed for pigiimts* 
July 1, 


• B.-mmReains, Varnishes^ 

[A,] 13,825. Like ( Wirdropper). Miuufaotaro of 

linoleum, oil-cloth, &3. June 20. 

[O.S.] 14,169 (1932). Pjters and Shepherd. Compound 
oil for use in the manufacture of liuoleum, Ac. 
June 24. 

„ 19,626 (1902). Fry. Pro.iactioi of substiices 

constituting varnish, or for use in its manufac- 
ture. July 1. 

C. — India-rubber^ jfc. 

[A.] 13,431. Gray. Manufacture of rubber, gutta- 

percha, and similar goods. June 16. 

„ 13,729. Foster and Dental Manufacturing Co, 

** Dental rubber’* for use in luanufaoturiag 
arcidoial dentures. June 20. 

„ 14,011. Pensa. Manufacture of a substance 

similar to rubber. June 23. 


XI Y. —TANNING, LEATHER, GLUE, AND SIZE. 

[A.] 13,682. Hdbort. Manufacture of glue and gelatin 
from bouos.* June IJ. ^ 

[C.S.] 14,122 (1902). Reicholt, Helbing, and Nienaber, 
Manufacture of leather substitute. July 1. 

XVI.— SUGAR, STARCH, GUM, Bra 

[A.] 14,18 2. Mdler, Huether, Hjiigh, and McNeill. 
Process and apparatus for making sugar.* 
June 25. 

[C.S.] 20,851 (1902). Schrader. Process for obtaining 
and utilising the organic acids contained in the 
residuary liquors of molasses. July 1. 

XVIL— BREWING, WINES, SPIRITS, Bco.] 

[A] 13 ,760. Diwar. Process of malting. June 20, 

„ 14,0i3. Ramsay. Distilliition and purification of 

alcoholic liquids. June 24. 

[C.S.] 11,223 (1903), Lapp. Manufacture of beer free 
from alcohol. July 1. I 


XII.— FATTY OILS, FATS, WAXES, AND SOAP. ' 

£A.] 13,473. Thompson (Ge^. zur Verwertung der 
Boleg’sohen wasserlOslichea Miaeralole und 
Kohlenwasserstoffe). Proces.ses for producing ’ 
lubricants. June 16. | 

„ 13,747. Lewy. Manufacture of a wrax-like com- 

position. June 19. 

[C.S.] 2202 (1903). Sandberg. Manufacture of an odour- ' 
less tallow*like product. June 24. ^ 

XUI.-PIQMEirTS, PAINTS I BBSIN8, VABNISHKSi ■ 
INOLA.BaBBBB, Kro. 

A.-^Pigment$t Paints. i 

[A.] 18,812. Armbroster and Morton. Processes of ! 
making pigments.* June 20. | 

9 , 18,818. Armbr aster and Morton. Composition of I 

'matter to be useil for pigments.* June 20. ! 


XVIII.— FOODS ; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A»^Fbods. 

[A.] 18,469. Banyan. Food product (U.S. Application, 
June 19, 1902).* June 16. 

„ 13,625. Stimpson. Cereal and like extracts for 

flavouring purposes. June 18. 

„ 13,994. Thorp. Milk powders. June 23. 

„ 33,995. Edmonds (Galbraith). Treatment of milk, 

cream, and batter. June 23. 

„ 14,006. A.lsop. Treatment of flour to purify it and 

increase its nutritive qualities. June 23. 

„ 14,153. Noad. Process for treating flour. Jaae25. 

B. — Sanitation / Water Puriftcation. 

[A.] 13,482. Stephens and Checkland, Preparation for 
use as a disinfectant and preventive of incrusta- 
tion in boilers. June 16. 





[A.] 18,560. Hewes. Methods for treating 
June 17, 

„ 14,25y. Eichen, Proceis for the purification of 

sewage. June 27. 

[C.S.J 14,789 (1902). Bez. Prevention of incrustation 
and corrosion in steam boilers and the like. 
Jiilj 1. 

XIX.— PAPER. PASIKBOAKI). Km 

[A.] 13,323. Williams and Parkin. Production of non 
lufiammubio celluloid. June 15. 

[C.S.] 17,434 (1902). Grimsbaw. Fireproofing of paper, 
cardboard, cV.c. June 24. 

23,174 (1902). Lebateiix. Treated or coated papers. 
June 24. 

XX,— FINE CHEMICALS, ALKAL()U>n 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 13,350. Burrell. Photographic plates. June 15. 

„ 18,805. Reiner. Rapid photographic plates or 

films. June 20. 

13,920. Gros and Ostwold. Reproducing pictures, 
&c., with the aid of catalj'sis.* June 22, 

14.073. Nusch (The Frauklyn Tarsulet). Prepara- 
* tion of (lurablo collodion emulsions for all colour 

rays of the spectrum, suitable for producing 
negatives for half tone in natural colours.* 

14.074. Nusch (Tre Franklyn Tarsulet). Colour- 
** ing aud sensitising emulsions, films, solutions, 

&c., to be used for the production of photographic 
pictures * June 24. 

C.S.] 4962 (1903). Fritzschc. Roll films and processes 
for three-colour photography. June 24. 


F^SENCES, AND EXTRACTS. 

[A.] 13,889. Uowoith (Kmdl and Co.). Manufacture 
of certain new cotaruin salts. June 22. 

„ 14,189. CJiem. Fabr. Uerdingen Lienan and Co. 

and Naschold. Purification of pinene hydro- 
chloride. June 25. 


7472 (1903). White and Vv'hitc. Photographic 
prints. July 1. 

XXll.— EXPLOSIVES, MATCHES. Etc. 

[A.] 13,457. Justice (International Smokeless Powder 
and Chemieul Co.)- Manufacture of smokeless 


[C.S.] 14,034 (1902). Evans (Eleclroeheinische Werke, 
G. m. b. H.). Preparation of oxalates from for- 
mates. July 1. 

„ 13,340 (1902). Tmray (Meister, Lucius und 

Briining). Removal of albumin from bacterial 
and animal auiitoxines and toxines. July 1. 

„ 1C64 (1903). Boehm (Fischer), Manufacture of 

c-c diulkylbarhituric acids. June 24. 

„ 2054 (1903), Boehm (Fischer). Preparation of 

c-c-dialkylbarbituric acids. July 1. 


powder.* Juue 16. 

„ 13,531. Wetter (Westfalisch-Anhaltiacho Spreng- 

stolT-A. G.). Explosives or blasting compositions. 
June 17. 

XX 11 1 -GENERAL ANALYTICAL CHEMISTRY. 

[C.S.j 10,936 (1903). Kohler. Means for facilitating the 
reading of thermometers, burttbs, and otter 
graduated tubes. July 1. 
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ST. LOUIS EXHIBITION, 1901. 

The invitation to British manufacturers to participate in 
the St. Louis Exhibition next year, which has been issued 
by the Royal Commission, with the endorsement of the 
Prince of Wales as President, may perhaps be regarded by 
gome Jis an appeal to the patriotism rather than to the 
business instincts of British manufacturers, but it is to bo 
hoped that on the higher ground indicated it will uot be 

'^It^^uld be most regrettable if other nations made a 
better display than this country, for, as has been pointed out 
by His Royal Higliness, conclusions respecting the relative 
industrial importance of various nations will certainly be 
drawn from the respective exhibits, and thus, indirectly, if 
not directly, the manufacturing interests of this country 
will suffer unless they are adequately represented at 

St. Louis. , j *• r 

The Commission is seeking to encourage the adoption oi 
the principle of collective exhibits, and is ofleriug importiint 
advantages to those who co-operate on this basis. The 
chemical industries lend themselves readily to such a 
method of representative illustration, and it is satisfactory to 
learn that already many important firms have signified their 
willingness to become exhibitors under those conditions. 

In order that adequate space may bo secured, it is 
necessary that the Commission should at once receive full 
information as to the extent to which chemical manufac- 
turers are prepared to support the action now being taken, 
* and those who have not responded to the appeal should do 
so without loss of time. Full particulars can be obtained 
from the Secretary of the Liberal Arts Committee at the 
ofiice of the Royal Commission for the St. Louis Exhibition, 
1904, 47, Victoria Street, S.W. 


DEVELOPMENT OF THE ST. LOUIS EXHIBITION. 

In a circular letter addressed to the press by Mr. 

F. Parker, Commissioner in the United Kingdom for the 
St. Louis Exhibition, the following paragraphs occur 
Now that the Royal Commission on the St. Louis Exhibi- 
tion is soliciting and receiving formal applications for space 
in the various departments, it may not be amiss to give 
some information about tariff duties, the facilities for 
getting exhibits through the Custom Houses, the rates of 
freight on the railways to and from the coast, the plans 
for the admission of labourers, and some notice ot the 
proeress of the work of preparation. 

No duties will be levied upon exhibits except those sold 
for delivery after the close of the exhibition, in which case 
they will pay the regular taxes fixed by law. Goods 
intended for exhibit may he shipped to any port, whence 
they will he transported in bond to the exhibition groun^ 
—made bv law a bonded warehouse— m which the goods 
will remain until their removal before March 1, 1905. It 
not sold they will be returned to the country of ongm 
through the port of entrance. The Revenue ©mcers, of 
which there will be more than 500 on the grounds, acting 
with the division of exhibits, will exercise a close super- 
vision of foreign goods, collect duties upon those sold, 
superintend the packing in the original ^^ses of those 
returned, and supervise reshipment in bonded cars to tne 
proper seaport. Personal supplies for the use of foreign 
commissioners in attendance at the exhibition, samples of 
merchandise for distribution, descriptive wlvertism^ matter, 
and the portions of exhibits necessary for the juries of 
award, will be admitted free of duty. - i. • 

For the purpose of facilitating the admission of foreign 
exhibits, the Government of the United States and me 
exhibition have appointed ISIr. I. P. Roosa, United States 
Despatch Agent, as their joint official representative. He 
will receive at the Port of New York exhibits ^nsigned to 
him, will carry out the forms laid down by the Govenment 
andthe exhtbidon, afford whatever assistance may lie m 
his pbwer, and have the e^^ibits placed in bon^ ^rs for 
through shipment to the exhibition grounds. All thi3 will 


be done, both going and returning, without charge of any 
kind lor the agent's services. The shipper will thus avoid 
the Usual delay aud also tlie ordinary brokerage and other 
fees. The exhibitor will, of oounie, pay the actual cost of 
cartage and transfer, which will in general be small. For 
the larger consignments inclusive rales from the British 
coast to St. Louis will no doubt be arranged. 

The freight rates are simple. All cominunioating 
railways will carry exhibits in bond from the landing port 
to 8t. Louis at a single full rate, wiiieli will entitle the 
exhibitor, after the close of the I'xhibition, to the fn'e return 
of his goojls to the same port. It is scarcely necessary 
to explain that in America, as everywhere else, freight 
rates vary according to the class of goods. The Royal 
(’omiuission will no doubt in due time make public its 
own .arrangements for reduced ocean rates, and also 
announce any plans it may form for giving assistance in 
th<“ matter of transportation charges on collective or other 
exhibits. 

In order that foreign exhibitors may not bo hampered by 
the provisions of the contract labour law and reguiatious, 
the (/ongress of tlm United States has passed a special Act 
providing for the admission of foreign labourers for the 
purpose of prepurliig, making, and caring for exhibits. 
When they arrive at any port, the Commissioner, or the 
Collector of Customs, will satisfy himself that such labourers 
are entitled to u<l mission under the Act in question, and 
will issue a certificate to that effect to each one. This 
permit will be valid for three months after the close of the 
exhibition, and must be surrendered upon the return of the 
holder to his own country. The law, and the regulations 
under it, have been made very short and simple, in order 
that complications or difficulties may be avoided. 


NEWfSECTlON AT SYDNEY, NEW 
SOUTH WALES. 

The Council has granted the application of thirty members 
of the Society residing in New South Wales to be allowed 
to form a section, to be called the Sydney Section of the 
Society. 

COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be fnniisbed to the author. 


of iHmbeng (®kcUlJ 

16th JULY 1903. 

Abraham, Herbert, 1.3, West 89th Street, New York City, 
U.S.A., Chemist. 

Armstrong, K. D., Climax Powder Works, Emporium, Pa., 
U.S.A., Chemist. 

Brown, Frank C., P.O. Box 211, Framingham, Ma-ss., 
U.S.A., Foreman. _ 

Cook, James W., London and Provincial Dye VVorks, 
Hackney Wick, E., Dyer. . , ^ « 

Grant, Henry C., c/o Grasselli Chemical Co., 63, Wall 
Street, New York City, U.S.A., Manager. 

Gray, G. Oscar, Iron Gate, Va., U.S.A., Chemist. 

Griswold, Geo. G., Globe Plant, A. S. & R. Co.. Denver, 
CoL, U.8.A., Assistant Superintendent. . 

Haigney, John J., 271, 58th Street, Brooklyn, N.Y., U.S.A., 

Manufacturing Chemist. 

Hasting, J. J., c/o Benjamin Morce and Co., 244-2o9y 
Water Street, Brooklyn, N.Y., U.S.A., Chemist. 
Hum|jhrey, John, 17, Bloomsbury Square, London, W.O.r 

Johnstone^’s. J., 15. Springfield Road, New Southgate, N., 
Research Chemist. 
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Kessler, R., jun., Brandt, Susquehanna Co., Pa., U.S.A., 
Chemical Manager. 

Mooney, Geo. A., 2716, St. Catharine Street, Montreal, 
Canada, Chemical Merchant. 

Kash, A. Douglas, Tiffany Furnaces, Corona, Staten Island, ; 

N.Y^, U.8.A., Glass Manufacturer. i 

Oldham, k, W,, St. TiOuia Portland Cement Co., St. Louis, i 
Mo., U.S.A., Chemist. 

Pearcy, A. C., 40, St. Kilda’s Ro:id, Stoke Newington, N., | 
Director, Explosives Co. | 

Shuttleworth, Dr. E. B., 220, Sberbourne Street, Toronto, j 
Canada, Professor of ( hem istry. | 

Smith, F. M., 101, Sansome Street, San Francisco, Cal., ■ 
U.S.A., President ( Pacific Coast Borax Co.). | 

Stevens, T. R. B., 30, High Street, Battersea, S.W., Metal- | 
lurgical Chemist. I 

Strayer, D. V/., 112, Xewman Avenue, Bayonne, N.J., 
IT.S.A., Chemist. 

Whitehouse, P. L.. 44, Victoria Street, West Bromwich, 
Staffordshire, Oil ( 'heinist. 

Cfjanged of Slitirrdci. 


When notifying new addresses, members are requested to j 
write them distinctly, and state whether they are temporary | 
or permanent. Multiplication of addresses is also to be i 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 1 
helps in the verification of addresses, ou which the safe 1 
delivery of the Journal depends. 


Allen, Rd. F., l/() New Brighton; 47(d*, WimLor Avorme, i 
Philadelphia, Pa., L'.S.A. I 

Barr, Geo., l o IVovidence ; Manchesier Mills, Mancdiester, . 
N.ll., D.S.A. 

Cawley, Geo. ; communications to 25, Victoria Street, 
Westminster, S.W. 

Davis, W. A.; .louruuls to 8, (iucniugton MaiiMious, 
Rostrevor Road, Fulham, S.W. 

Farrell, Frank, l/o Albert Ihidge Road; 24, Ihimrose 
Mansions, Prince of Wales Road, Loudon, S.\N\ 

Fuller, 11. C., l/o Worccsler; 83, North Washington Street, 
Boston, Ma.ss,, U.S.A. 

Gahbett, F. R. ; communications to 64, Vanbrugh Road, 
Blackheath, S.K 

Gent, Percy YV., l/o Summer Avenue ; 792-L Ridge Street, 
Forest Hill, Newark, N.J., IT.S.A. 

Koechl, V., l/o Hudson Street ; comraunientions to P.G. 
Box 159, New Y'ork City, U.S.A. ; .Tournals as before. 

liUwson, Wm., l/o Alvarado; c/o Utah Sugar (^o.. Salt 
Lake City, Utah, U.S.A. ; and retain Journals. 

McKeebnie, 1)., l/o Preseot ; Grange ISIount, Cowley Hill, 
St. Helens, Lancashire. 

McMillan, W'. G.; Journals to 8, Drewstcad R(»ad, Streat- 
liam, S.W. 

Nakayama, T., l/o Berlin, N.ll.; c/o Forest Paper Co., 
Yarmonthville, Maine, U.S.A. 

Pakes, Dr. W. C. (T , l/o Pretoria; Box 1080, Johannes- 
burg, Transvaal. 

Powell, Legh S., l/o Tvondon ; St. John’s Cottage, Ililden- 
borough, Tonbridge. 

Riederer, Dr. H. S., l/o New York City; Newton, Sussex 
Co., N.J., U.S.A. 

Skoglund, J. V. ; Journals to ICOO, Essex Street, Law- 
feuce, Mass., U.S.A. 

Smitber, F. W.. l/o Cole Building; 310j, Union Street, 
Nashville, Tcnn., U.S.A. 

Stoddart, C. W., l/o 246 ; 932, Equitable Building, Denver, 
Col, U.S.A. 

Takagi, T., l/o Kobe; Kyoikuhin Seize Kaisba, Asakusa, I 
ShickiheU4i^ho, Tokyo, Japan. 

Thurlow, N., l/o Niagara Falla; c/o Port Chester Cbem. ! 
Co.. Port Cheater, N.Y., U.S.A. I 

Townsend, Chas. B. C., l/o New Cross ; 86, Glcnluce Roadi I 
Blackheath, S.E. 


Tribe, P. C. M., l/o St. John’s; Rothesay, Datchet, 
Windsor. 

Van Gilder, H. P. ; Journals to 234, Busbkill Street, Easton, 
P.A., U.S.A. 

Willard, Chas. T., l/o Worcester; 1, State Street, Schenec- 
tady, N.Y., U.S.A. 

CHANGE OF ADDRESS REQUIRED. 

Glatz, Jos.; l/o Riverside Chemical Works, Brooklyn, N.Y.,. 
U.S.A. 

ffieatft* 

Bush, Baron W. de, of W. J. Bush and Co., Ash Grove, 
Hackney, K. July 24. 


PROCEEDINGS 

OV THE 

TWENTY-SECOBD ANNUAL 
MEETING. 

BRADFORD. 

Wkdnksday, Jiii.Y 15, 1903. 

'I’lie Annual General Meeting of the Society was held 
in the public hall of the Municipal Technical College, 
Bradford, on Wednesday, July 15th 1903, the President, 
Mr. Ivan Levinstein, in the chair. 

The pRESfDjiNT said that the Mayor of Bradford, 
Aldemian David Wadi', J.P., had been good enough to 
come there that day to extend an official welcome to tho 
Society. 

The Mavok said that he hail very great jileasiire in 
performing the duty vvhich h(‘ had been called upon to 
fulfil, lie was sure that the city of Bradford would 
welconn; the members of the Society. The chemical 
iiulustries were an important part of the business of this 
country, and involved also the development of technical 
education. He hoped that the Society would he favoured 
with fine weather, so that they might enjoy their outdoor 
engagements. 

The PiiEsiDKNT said it was most kind of the head of an* 
important city like Bradford to conae personally and give 
an official welcome to their Society. Bradford bad extended 
its hospitality of late years to various bodies of a scientific 
character. He believed it was about three years ago that 
the British Association was in that town. Then the Sani- 
tary Congress had had its meetings there only the week 
before. Bradford stood in the front rank of municipalities 
in the country ; it possessed not only an extensive and very 
line system of waterworks and a number of other excellent 
municipal undertakings, but it had also enjoyed, and was 
still enjoying, notwithstanding the fluctuations of trade, a 
substantial prosj)erily. Its real prosperity was best illus- 
trated by the fact that Bradford had the lowest percentage 
of paupers of any place in Yorkshire, and one of the 
loMcst percentages for the whole of tho kingdom. Then 
Bradford had done a gn^at deal, and, in fact, had taken a 
leading pai t in the matter of education. He had almost 
forgotten to mention further that Bradford was one of the 
first to introduce electric traction. He again thanked the 
iSlayor for his kindness in coming to formally open their 
proceedings. 

TheSKouKTAUY read the minutes of the last Annual 
Meeting, which were adopted. 

The New Council. 

The 1 AEsiDKNT said that only sufficient nominations had 
been received to fill the vacancies, and that consequently 
there was no need to ballot for the new Council, the names 
or which the Secretary would read over. 
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The SbobbtjlRY said the new Council would be formed 
as follows ; — 

List of Council (1903 — 1904). 

Preaideni : 

Sir Wm. Ramsay, K.C.B., D.Sc., LL.D., F.R.S. 
Vice-Presidents : 


Prof. P. Phillips Bodsoti. 
Prof. Marston T. Bogert. 
E. Carey. 

Dr. John Clark, 
fi. Grant Hooper. 

Ivan Levinstein. 


Dr. R. Mossel. 

W. H. Nichols. 

Dr. F. B. Power. 

Prof. H. a. Procter. 

/ ])r. Jos. W. Swan, F.R.S. 
Thos. Tyrer. 


Ordinary Members (^f Council: 


Dr. Bdw. Divera, F.R.S. 

Dr. J. Groasmann. 

H. Hemingway. 

Prof. W. R. E. Hodgkinson, 
Ph.D. 

David Howard. 

Dr. J. Lewkowitsch. 


N. H. Martin. 

Max Muspratt. 

B. E. R. Nowlands. 

Prof. W. J. Pope. F.R.S. 
Prank Scudder. 

Dr. W. S. Squire. 


Sectional Chairmen and Secretaries. 

CaNA-DII-N. 

Prof. W. R. Lang. 1 Alfred Burton. 

Liverpool. 

F. H. Tate. | Dr. T. Liwia Bailey. 

London*. 

Walter F. Reid. | A. R. Ling. 

MANCnKSTER. 

J. Carter Boll. | J. Hiibner. 

NEWCASTLli. 

Dr. J. T. Dunn. | F. C. Garrett. 

New Voee. 

Dr. V. Coblcntz. I Dr. H. Schweitzer. 

NOTTINOir K M. 

J, T. Wood. I S. R. Trotin.nn. 

ScoiTisir. 

T. L. Patterson. | Dr. Thos. Gray. 

A'ORKSrilEE. 

Jas. E. Bedford. | Thos. Fairley. 

Honorary Treasurer: 

Samuel Hall, East London Soap works, Bow, E, 

. Honorai'y Foreign Secretary : 

Dr. Ludwig Mond, F.R.S. 

The New Pjiksidknt. 

The President said be had grent pleasure ia auuouncini^ 
that Sir William Ramsay, K.C.H., F.R.S., had been unani- 
mously elected the President of the Society, The task of 
introducing Sir William was a very easy one. His name 
was famous in every part of the world where chemistry' and 
physics were taught, and his contributions to science were 
too numerous to mention. It was not long ago that Sir 
William was selected as one of a distinguished few men of 
letters and science on whom the King had conferred titular 
distinction. He bad lately been invited by the German 
Emperor to demonstrate some of his marvellous discoveries 
which marked an epoch in chemistry. He hoped Sir William 
^msay would be spared for many, many years, and that his 
brilliant career might be continued with advantage to the 
present generation and to posteiity. 

Sir WiLLiA3i Ramsay thanked the President for the very 
kind words he had said. His connection with technical 
was very small, but perhaps on that account he 
®ight be able to take the position of the outsider who saw 
most of the game. At any rate his chief business had 
wen with education, and there was no doubt that the best 
xorms of education and the study of tedhnical chemistry 
were closely associated. He came as one of the successors 
^ v®ry illustrious line of Presidents, and he would 
endeavour to hand down the tradition of that presidential 
<sbair unimpaired. 

The General Secretary sead the Report of the Council. 


Ukvort of the Council. 

The number of members on the register is now 3,050, as 
compared with 3,794 at the last annual meeting. During 
the year 380 new members have been elected, as compared 
with 340 last year ; and the losses have been 9*24, as 
against 181. 

There have been 44 deaths, ns compared with 29 last year, 
viz. : — Sir F. A. Abel, Dr. C. M. Aikman, F. Ibidoit Benger, 
G. Biachof, Geo. Booth, A.Crosbie, W. A. Curry, Kirkman 
Finlay, Major L. Flower, Wm. Foulis, G. T. France, Robt. 
P'ree, H. B. Fulton, Dr. J. H. Gladstone, Robf. Husvnclever, 
Z. J. Heys, Quintin Hogg, Prof. J. J. Hummel, Robt. 
Jackson, Or. T. A. Lawson, J. G. Little, .las. Maotear, 
T. Tremills Martin, Ja«. Mason, Paul Mellors, Kdw. Milner, 
Dr. Henry Morton, Jno. Moss, Kdw. Ostlere, Andrew Pears, 
jun., Jos. Reddrop, W. A. llichards, E. W. T. Richmond, 
ilobt. Ritchie, Jno. Robbins, G. II. Robertson, Dr. Edw. 
Schuuck. W. ('ross Sellar, W. Harry StBnger, Jas. Steven- 
son, C. M. Slillwell, G, W. H. Taylor, Thos. Ward, and 
Alf. Wertheimer. 

The yearly volume of th(i Journal for 1902 numbered 
1,570 pages, equal to 05*5 pages ]>er issue, or, for com- 
parison with the table in the last report, 131 pages per 
month, as against 107 in 1901. 

During the past session 81 original papiTS, together with 
discussions, have appeared in the Journal, as compared with 
110 in the previous session. 

The attention of the Council has been drawn to the 
neeessity for the adoption of a uniformly concise method of 
expression in the papers submitted, owing to the increasing 
difficulty of keeping the Journal withi# desired dimen- 
sions. The abstracts of Journal and Patent Literature are 
indispensable, and the space available for papers is therefore 
limited. In future Chairmen’s addresses will not be pub- 
lished as a matter of course, but will be treated like all 
other communications brought before the Society. 

The Honorary Treasurer will submit his financial state- 
ment, which appeared in the issue of the Journal for June 
30th last. 

In October last a communication was received from the 
Horae Secretary, stating that His Majesty the King was 
pleased to receive graciously the resolution adopted at the 
Annual General Meeting at Liverpool. 

In response to an appeal for funds from the National 
Physical Laboratory the Council has made a grant of 
300/., in three annual instalments of lOU/., from the funds of 
the Society, to assist the T^aboratory in carrying on its work. 
Mr. R. Forbes Carpenter has been elected to succeed 
Mr. Geo. Beilby on the board of management. 

A committee has been appointed to consider the question 
of improved means of transport of goods and raw materials 
in Great Hritaiu, and to draft a series of questions to 
manufacturers. A circular has been issued and the replies 
are being collated with a view to taking public action. 

The Finance Act of June, 1902, section 8, gave rise to a 
hope that it was the intention of II. M. Government to frame 
certain regulations for the use of alcohol free of duty for 
manufacturing purposes. The subject was considered of 
such importance that a joint committee of this Society and 
the Chemical Section of the London Chamber of Commerce 
was appointed to deal with the matter, and u series of 
questions were issued with the object of eliciting facts and 
statistics on the advantage to British trade likely to be 
derived from mollified regulations. A letter was addressed 
to the Board of Inland Revenue in order to ascertain 
whether the proposed regulations would be of a general or 
specific character. To this letter a reply was received 
which appeared to indicate that no general regulations 
would be framed. The joint committee then issued a 
circular in which the opinion was expressed, (1) that the 
inability of chemical manufacturers to use alcohol free of 
duty seriously hampered the industries of the country ; (2) 
that the Customs Consolidation Act, 1876, Appendix F, 
recognised that injustice might be done to the Revenue by 
the importation of substances in the manufacture of whicli 
alcohol had been used, although not remaining as such in 
the finished products, or capable of being reproduced there- 
from } (3) that the industries of this country were diverted 
from their natural channel and the trade in chemicals with 
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our colonies seriously threatened by countries able to 
work under more favourable fiscal conditions, and that 
steps should be taken to amend the regulations for the 
use of alcohol for manufacturing purposes; (-1) that the 
Government were unlikely to consent to an inclusion in the 
Customs tariff of the substances referred to in the Customs 
Consolidation Act, 1876, for this would not only injure 
those industries which the Government appeared to desire 
to benefit, but would also destroy much of the home trade 
with the colonies. The replies to the circular made it 
evident that the duty on alcohol crippled industry, ham- 
pered research, and retarded progress. Alcohol should he 
duty-free to the manufacturer ; he should be able to use it 
in a pure state, with permission to recover it. In short, 
free and cheap alcohol is absolutely necessary for indus- 
trial purposes. The following resolution, formulated by 
the Manchester Chamber of Commerce, was adopted at 
a meeting of the Associated Chambers of Commerce held 
on March 6th, Lord Avebury in the chair : — “ That 
the provitiioii of section S of the Finance Act, 1902, 
requiring the payment of duty on imported pure spirit 
for manufacturing purposes, at a rate equivalent to the 
difference between tbe ( Customs and Excise duty on spirit, 
adds about 5o per cent, to the original value of such spirit, 
and this addition places Hritish manufacturers who use it 
in a position of serious disadvantage in relation to their 
continental competitors, who are able to purchase it entirely 
duty free, and that representations be made to the proper 
Government department with a view to the removal of tliis 
disadvantage.” 

In co-operation with the Royal Society and the Chemical 
Societ)* this Society undertook the organisation of a repre- 
sentation of Rritish Chemists at the fifth International 
Congress of Applied Chemistry recently held at Herlin. The 
President and about fifty raemhers of tbe Society attendod. 
In response to a notice published in the TayphUiti^ a 
meeting of English members of the Congress was brdd on 
June 3rd, and was attended by 38 representatives of the 
following Societies : — Society of Chemical Industry, 
Chemical Society, Institute of Chemistry, Royal Society of 
Edinburgh, University of Glasgow, Society of Dyers and 
Cnlourists, Federated Institute of llrewing, and Rritish 
Pharmaceutical Conference Mr. Ivan Levinstein was 
elected chairman, and was unanimously deputed to invite 
the International Congress of Applied Chemistry to meet 
in London in 1906, the invitation to be given on behalf 
of the Society of Chemical Industry anil other societies 
interested. At the close of the proceedings of the Congress 
this was done. Invitations to visit Rome, however, had 
been received on two previous occasions, and on the propo- 
sition being put to the vote, Rome was selected by a narrow 
majority. 

In May, the Council acceded to the application of 30 
members, residing in New South Wales, to form a Sydney 
Section ” of the Society. 

The Chairman and Vicc-Cluiirmcn of the Canadian 
Section have been nominated to represent tbe Society at the 
Congress of Chambers of Commerce of the Empire to be 
held atMiOntreal on Aug. 17 m xt. 

The Council feels it a subject for congratulation that the 
Patent Bill, referred to in the last report, has been passed 
into law. The efforts of the ('liambers of (Commerce, 
aupported by the Society, to provide for the effective and 
hona fide working in this country of English patents held 
by foreigners have been successful, and the new Patent 
Act, which is retrospective in its action so far as clause 2 
is concerned, is now in operation. The obligations on the 
part of foreign patentees to either work tlieir patents in this 
country, or grant licenses to others, are clearly defined in 
the new Act, and the rules of procedure are clear and 
definite. 

For some time past the Council has been of opinion that 
the position of the Society would justify the grant of a 
Charter of Incorporation, and that such recognition would 
add to the dignity of the Society, besides giving it a legal 
atatds. Accotd^gly a committee was appointed to take 
preliminary steps in the matter, and assurances of .so 
ehoouraging a character have been received that the Council 
proposes to ask the members of the Society to authorise 
uiO presentation of a petition to the Privy Council. 


The Committee appointed by the New York Section to 
make arrangements lor the meeting in 1904, to which 
reference was made in the last report, has requested Prof. 
Edward Hart, of I^afayette College, lilaston. Pa., to submit 
to the raei ihers a tentative programme lor the New York 
meeting. 

The PunsiDENT drew attention to the reference in the 
report to the grant to the National Pliysical Laboratory, which 
he said was on similar lines to the Pbysikalische Reichs- 
anstalt in Berlin, which liud done so much useful work for 
the trade and industry of Germany. It had long been felt 
that a similar institution ought to be e.stablisbed in this^ 
country, and the Government having at last been prevailed 
upon to take the matter up, the National Physical Labora- 
tory was opened last year. Hut whereas the German 
Government gave 200,0(10/. towards the building of the 
Berlin laboratory and an annual subsidy of 17,000/., the 
British Government only contributed 13,(100/., and a subsidy 
of .5,000/. a year lor live years. In thost‘ circumstances 
voluntary assistance was absolutely necessary, and when an 
appeal was made for contributions the Council drew upon 
the Society’s funds to the extent ot 30o/. 

NIr. ( ’iiRiHToeirnu Rawson moved the adoption of the 
Report, which he thought was an exceedingly satisfactory 
one. 

Mr. Thokc Whitaker seconded the motion, which was 
agreed to. 

Thk Thkasurek’s Report. 

Mr. Samuel Hall, Honorary Treasurer to the Society, 
read his Annual Statement for 1903 (this Journal, June 30, 
pp. 728 — 729). He said that, as intimated last year, there 
was one great difference between these accounts and the 20 
previous ones. Their 2I.st year had l»een rendered inemor- 
abh‘ by the Journal l^eing published twice monthly, and by 
the insertion of abstracts of French and American patents up 
to date. These improvemeiit.s were entirely due to the 
initiative of the Pnisident, Mr. Levinstein, and to his energy 
in carrying them out. There was hardly a country to which 
the Journal was not sent, and in it the members had the 
world’.s best journal of the chemical industries. The basis 
of the Council’s new arrangement with the publishers was 
that the Society paid them a subsidy and gave them the 
right to take all receipts from advertisements. From this 
cause the receipts appeared in the accounts some 400/. 
less than in 1901. On the other hand, printing and pub- 
lishing was considerably less. 

Life members, having paid their composition fees, were 
of course, exempt from ordinary subscriptions. Entrance 
and composition fees amounting to 422/. were accordingly 
not reckoned as part of the annual income, as. very properly, 
they Mere always invested ; and they had been able to add 
to these fees during the year sufticient savings to enable 
them to invest 977/. in Great Western 5 per Cent. Preference 
Stock, and during this present year (1903) to invest 800/. 
in Midland 2^ Guaranteed Preference Stock. 

There had naturally been an increase in the editorial 
expenses; these amounted to 261/. in excess of 1901 ; also 
loo/, for an assistant in the office. Sectional expenses and 
sundry printing were both less, while other items remained 
much the same. 

The net result of the year 1902 was a balance to the 
good of 458/. 3.«f. 5J., notwithstanding a donation of 100/. 
to the National Physical Laboratory, which would continue 
for two years more, and a payment of 258/. on account of 
the Decennial Index, 1905. Together these items amounted 
to 816/. 3.s\ .5d. 

In his remards last year he had said, ** it is difficult to 
forecast the exact hearing of the expenses under the new 
arrangement, hut I beliei^e we shall still have a substantial 
balance at the end of the year.” That had been fulfilled. 
He could not, however, conceal from himself or from them 
that advertisements bad not increased, as both the Council 
and the publishers hoped. They had a good agreem^t 
with the publishers, hut it might in fairness require some 
modification. The advertisements had hardly been dealt 
with as well as they might have been. They ihould be a 
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good mediom for bringing, on the one hand, to the notice 
of members and readers, materials, plant, &c. — things that 
must be constantly wanted in works ; and. on the other hand, 
for those who had things to sell, to bring their goods to the 
notice of nsers. The circulation was at least 4.500 fort> 
nightly, and any who could see their way to advertising in 
the Journal would be helping at the same time the general 
arrangement. 

The PuBsiDENT said he thought both the Report and 
the Balance Sheet were satisfactory as they were increasing 
their funds and also their membership. 

Mr. C. WiGHTMAN moved a cordial vote of thanks to the 
Treasurer. They must congratulate themselves us a 
Society upon the fact that they had such a gentleman to fill 
the position of Treasurer. He had had the honour of 
knowing Mr. Hall’s predecessor in that position for many 
years, and he could say nothing more in praise of the 
Treasurer than that he had proved himself a most worthy 
successor of Mr. Rider Cook. 

Mr. F. W. Richahdson, City Analyst of Bradford, 
seconded the motion, aud it was agreed to, 

Mr. Hall, in replying to the vote of thanks, said it wtis 
a great pleasure to him that his services wore appreciated, 
and all he could say was that what he had done had been 
for the sake of the Society. He had very great faith 
in it, not only because it diffused useful information 
amongst its members, but also because wherever its 
Journal aud its infiuence went it propagated those liberal 
ideas for which he had worked all his life, and he thought 
that this general recognition of a common aim was of 
valuable import, as it meant not only the amelioration of 
trade jealousies, but also to some extent, of international 
differences. 

PRESi DENT’S ADDRE.SS. 


RECENT LEGISLATION AND OTHER ISrA'ITERS 

AFFECTING OUR TRADP:S AND INDUSTRIES. 

Since our Igist annual meeting several events have taken 
place likely to affect in a greater or less degree the future 
development of our industries. Amongst these may be 
cited the passing of the Education Act, the enactment of 
the Patent Bill, the clause of the Finance Act dealing with 
duty-free alcohol, and we now bear of a contemplated 
increase in foreign tariffs. 1 propose in my address briefly 
to discuss these topics and their bearing on our trade and 
commerce. 

• EnucATrox. 

I am addressing an audience chiefly consisting of scientific 
and professional men. 1 need not, therefore, labour the 
point that superior education will substantially assist us in 
the progress of our manufactures. This question has been 
so fully thrashed out during the last 20 years that little 
can be added with regard to it. Indeed, in my opinion, a 
too exclusive importance has l»een attached to this special 
factor in industrial progress when comparing other nations 
with our own. My friend Professor Dewar, for example — 
and he does not by any means stand alone in such assertions 
— stated, in the admirable address delivered in September 
last year in Belfast, that the present industrial position in 
Germany is entirely duo to superior education. Now 
education is one of the causes of German industrial progress, 
I agree. There are, however, others which the Professor 
omitted to record, and to some of which I referred in my 
address of last year. I maintain that America and Germany 
would not have obtained their eminent industrial position 
but for their fiscal ]K)Uoy. Their prosperity could not have 
been created without the high tariffs which they have put 
up against our traders, or without other legislative measures 
which have benefited their trading community to a high 
degree. In the case of Germany# industrial progress has 
been helped, in addition to liigh tariffs, not only by the 
of superior education, but by the unification of 
tlw various German States after the Franco*German war, 
^ich gave an internal free trade to the German nation, 
the population of whicb is to-day almost half as large again 
ae tto of the United Kin^om. Tj||^ nationalitatioa and 
exteoaion of her railwayp fuoul othe^ to 


which I referred last year, have again been contributory to 
her pheuomenal progress. 

In the case of America, she is self-contained, and in 
addition to her groat natural resources she has internal free 
trade with a population of about 80 millions, and against 
outside invasion she has protected her manufactures by 
high tariffs. With regard to technical education. 1 do not 
believe that we are in any way behind her, except, perhaps, 
in metallurgy and mining. Personal investigation has con- 
vinced me that in the teaching and in the knowledge of some 
branches of science, especially of chemistry, some of our 
university colleges aud some of our best technical schools 
compare very favourably with the best institutions of a 
similar character in America. That she is making strenuous 
efforts to improve her educational apparatus, and that the 
American nation is getting more and more convinced of 
the money value of scientific training, there is no doubt. 
Opinion is, however, just as with us, unfortunately divided 
as to whether the future technologist or commercial man 
should specialise at an early age, or whether he should 
begin his special studies at an age that will allow previously 
that thorough systematic training in general subjects and 
broad cultivation of the mind which in my view constitute 
the principal advantage of German education. 

The industrial progress of a nation cannot depend alone 
on technical education. It must largely depend on . other 
factors, such as the character of the people and the condi- 
tions under which they live and carry on their work ; the 
natural resources of the country, its climatic conditions, and 
geographical position; and not the least, 1 maintain, on 
wise and sensible legislation. If this were not true, how 
could it come about that Austria, for example, in spite of 
her excellent schools and universities, her high standard of 
general education, which compares favourably witli that 
of Germany, fails comparatively in the expansion of her 
internal and external trade Y Why is Belgium, with a 
comparatively inferior standard of education, probably the 
foremost nation in Europe, as regards industry, in propor- 
tion to her population? Education is, however, a great 
factor in industrial progress aud I want now to go into 
more details on this point. 

The Education Act of 1902. 

After a severe struggle, in which tho question of eduCa* 
tion pure and simple was treated more or less as a side 
issue, the Education Bill has at last become law. That 
this Bill will be of value in the improvement of primary 
education is generally admitted, but under present condi- 
tions it is doubtful whether it will, in the immeditate 
future, advance secondary education, in which we so 
lamentably fail in this country. In the first instance the 
number of men appointed on the various education com- 
mittees by county and borough councils, representing 
secondary education, is exceedingly small, and with a 
largely preponderating majority of representatives of 
primary educatiou, less attention is likely to be paid to 
secondary education for some time to come. There is, 
however, another reason which may stand in the way of 
progress. 

Secondary education, if we really mean to raise it to 
something like tho German standard, will be very costly. 
Now the expenditure on primary education, under tlie 
new Bill, is bound by the provisions of this Act to absorb 
such large sums of the ratepayers’ money that it is only 
natural that account their constitution) the 

education committees will be very reluctant to incur the 
additional expenditure required to make secondary eduoa- 
tlon efficient. It is quite true that the Bill empowers 
education committees to raise all funds for secondary 
education from the rates ; but it does not oblige them to 
spend a penny. It is only reasonable to expect that the 
majority of the committees whicb are elected by the rate- 
payers will have to exercise very great discretion in order 
not to forfeit the goodwill of their electors, and the 
majority of the ratepayers scarcely appreciate the great 
value and importance of secondary Plication. 

The failure to carry out, without delay, a scheme for im- 
prorisg the higher education of the people in an efficient 
mahaer will largely take away the mteuded benefit of the Act. 
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Without improved Beooodary education the work of our 
technical schooln and univeraity colligea will be kept at a 
standstill. To erect magnificent technical schools and to 
found universities is putting the cart before the horse, unless 
we have a suflicient number of boys ready prepared to take 
real advantage of their teaching. Every bo<]y knows that 
at present this is not the case. What appears to be imme- 
diately required is the equipment, in all important centres, 
of first-rate secondary schools of the German “Keal* 
gymnasium ” type. In some cases existing school 
buildings might be adapted to the purpose, in other cases 
the erection of new buildings might he found necessary. i 
Schools ought to be built in the least expensive style, 
without ornamental architecture, without costly labora- ' 
tories, but staffed with the very best and most able 
teachers — men who have graduated with distinction at our 
universities. The remuneration of these men must natu- 
rally be high ; but the school fees must be low, in order to 
give proper chances to able youths of moderate means. 
The leaving certificate of such a secondary school ought, 
as in Germany, to give the right of entrance without any 
further examination to our best technical schools and 
universities. If wo carry out these, or similar proposals, 
then we shall be able simultaneously to raise to outsiders 
the standard of the present entrance examination of these 
institutions. Itemember that wc do not want to crowd our 
professions with incompetent men, of whom we have already 
far too many, but to select as far as possible the most able 
of our people and to give to them the very highest 
training. Our present system tends to pauperise the pro- 
fession by turning out a large number of men inadequate!}^ 
prepared for their work and proportionately ill-paid. A 
stiff entrance examination will help to sift out capable 
and industrious youths from the ranks of indolence and 
mediocrity. The chemist or engineer, trained in this 
manner, will in tlie future occupy a higher social position 
than at present. Increased etficieucy will not only raise 
the standing of chemists and engineers, but will undoubtedly 
also tend to raise* their pecuniary remuneration. 

Since this address was written Lord Rosebery has 
announced that a wealthy firm has promised to provide a 
very large sum of money for the erection of a “ London 
Charlottenburg.” Mr. Haldane, K.C., M.P., who is repre- 
sented as the initiator of the scheme, declares that this 
school is to be only a pioneer, and that at least five more 
institutions of the Charlottenburg typo should be founded in 
Great llritain. Now such munificence on the part of private 
firms cannot be too highly appreciated, and Mr. Haldane’s 
enthusiasm deserves every respect. But I must seriously 
question Mr, Haldane’s opinion that the erection of five or 
six Charlottenburg schools would very much improve our 
position as far as technical education is concerned. In my 
opinion his sebenie is premature. I would ask Mr. Haldane, 

“ From Avhonce are suitably prepared students to come to 
take real advantage of the teaching provided in these future 
Charlottenburg schools ? ” The difficulty, let us remember, 
has hitherto not been to find funds for the erection of 
new technical high schools. 

Those who have devoted a large part of their life to this 
question know full well that the already existing schools 
are starved, and will be for a generation to come, for want 
of properly prepared students. 

We have in this country 20 universities and university 
colleges in which technological subjects are taught, and 
about 70 technical colleges and schools. The tota! number 
of day students, according to latest information, aged 
15 years and upwards, taking complete day technological 
courses in these 90 British educational institutions is 3,873, 
or an’ average of 43 students for each institution. Of these 
3,878 not 10 per cent., I am convinced, could pass the 
entrance examination of Charlottenburg. On the other 
hand, at nine technical high schools in Qenuany,iQ the year 
1902, there were 15,442 uay students, entering at the age of 
18 years and upwai^s, of whom 12,422 have, passed the 
extremely difiimilt matriculation examination of their 
secondary seboms (Gymnasium or Ober-realschule). The 
average number of students for each German Technical 
High School is thus 1,716, compared with 48 in this oonntry* 
Do these figures point to a scarcity of schools, or do they 


point to the want of a sufficient number of properly equipped 
students, ready to take advantage of them ? 

Consider the case of the new Municipal School iu 
Manchester, “ the Manchester Charlottenburg.” This mag- 
nificent school, excellently equipped (as I have emphasised 
before) for scientific research work in several branches of 
technology, has 200 day students. Of these perhaps less 
than 2u are adequately prepared and possess sufficient 
general knowledge to take full advantage of the splendid 
opportunity that this school provides. Of the whole 200 
students 1 doubt if 10 could pass the entrance exammatiou 
of the Technical High School at Charlottenburg. 

The clamour for technical education as generally under- 
stood appears to me in many respects unjustified, or at 
least misleading. 

What wc really want is a large number of men who 
have enjoyed the highest scientific training. To attain 
this cud, the fir.^^t condition is not by any meaus to erect an 
additional number of technical high schools, but to have 
a very large number of boys available who have been 
thoroughly trained iu general knowledge and are ready to 
benefit from the existing facilities for higher education. 
Jt is here that the “shoe really pinches.” Establish a 
system of high-class secondary education accessible to all 
grades, give sufficient inducement for the boys to stay 
long enough at school, and you will find that efficient 
scientific and technical education will follow here just as it 
did in Germany. 

Do not misunderstand me ; it is far from my mind to 
belittle the munificence or the aims of the generous donor 
to e.st!il)lish a great School of Technology in London, but I 
venture to suggest that iu the provinces at least a more 
fruitful field would be found for the endowment with 
valuable exhibitions and scholarships of first-class secondary 
schools in addition to those already exi.sting, than iu the 
multiplication of technical schools. 


Tiik T)Kn\KT.MKNT Foii Prei*auin(i, Blkaohino, Dyking, 

rUINTI.N'G, MkRCHHISING, AND FINISHING TkXTILKS, 
TOGKTHEU WITH THE MANUFACTURE OP BaPKR IN THK 

Mancjiksteu Municipal School of Technology. 

The completion of this department, which is lodged in a 
building apart from the palatial School of Technology, 
marks a distinct progress iu the leaching of these crafts. 
1 do not mean that Manchester was the first city which 
recognised that they could not successfully be taught by 
the ordinary means and appliances available in labora- 
tories ; but to Manchester the credit is due of building and 
supporting an installation on the industrial scale principally 
for teaching the treatment of vegetable fibres in their various 
phases; their bleaching, colouring, and fiuishiug, and the 
maoufacturo and colouring of paper, which is more com- 
plete in detail and more magnificent in scope than any 
similar institution either here or elsewhere. German}’’ was 
the country in which this type of school (that at Crefeld is 
the most famous example) was first established, but it differs 
iu many respects from the new ^Vlanchester school. 

I remember well, about 15 years ago, when 1 first urged 
the necessity of establishing such a, school in Manchester 
that there was a considerable divergency of opinion to be 
faced, both on the part of the staff of the old school and of 
others prominently connected with the teaching of technical 
science. Now that the building is complete there is an 
almost UDanimous spirit of confidence in its future. Not 
only are the most modern machines, appliances, and appa- 
ratus known to the manufacturers of this country to be 
found in our school, but recourse has also been had to 
Germany and France and other foreign countries for the 
latest improvements connected with the textile trade. Care 
has also been taken that as any one of the present machines 
or appliances become obsolete their replacement by more 
modern ones can be secured, for most of the machinery is 
driven by separate electro-motors. It is, however, not 
my intention to trouble you with details as to the area, 
construction, machinery, or appliances of this great school, 
hut merely to refer to its educational value and probable 
inffuence on the various staple industries in which our 
Society IS largely interested, ^ 
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We in this country excel in the production of firit-class 
yarn and cloth, made from first-class raw material, and in 
colouring theae with fast colouring matters. Our spinners 
and weavers are acknowledged to be more proficient than 
those of other countries, and oiir humid climate is particu- 
larly suited to the production of the finer counts of yarns. 
As a proof of the efficiency of British foremen dyers and 
printers and colour-mixers, we find Englishmen and 
Scotchmen in many foreign dye-houses. It* you inquire 
in Berlin or in Vienna, or other capitals of Europe, you 
will hear it confirmed by ladies, who are good judges of 
these wares, that in the shops English silks and English 
cloths command higher prices than the home-made articles, 
and this not on account of superior design, colouring, or 
finish, but for their better durability and better wearing 
qualities. It is, however, clear that this class of goods is 
only designed for the well-to-do. In the last 25 years, 
however, a demand has sprang up in every country for 
goods of another kind, and this demand has been increasing 
in proportion to the increase of wealth and prosperity 
amongst the middle and especially amongst the working 
classes. The market requires in increasing quantities 
goods which, although made from inferior materials, must 
have the appearance and possess externally all the qualities 
of goods made from expensive and costly ones. 

The factory girl is no longer satisfied with a simple dress 
or a strong, well-wearing wool dress dyed in one colour. She 
now turns out on holidays adorned in silks, velvets, and fitfs j 
her bonnets are trimmed in the latest fashion in all possible 
designs. The silks are probably weighted 200 per cent., 
the velvets arc cotton, and the furs are imitation. Wearing 
qualities in these days are secondary considerations. The 
principal demand is fo!* goods which appear to be better 
than they really are. New shades, designs, or^ patterns 
brought out for the best fabrics are reproduced with light- 
ning-like rapidity on inferior goods. Now, it is in the 
production of this lower class of goods that, in my opinion, 
the foreigner has got the pull over us, not so much in colour- 
ing fabrics, but principally in designing, treatment, and 
intermixing of fibres, weighting, &c. Every day greater 
demands are put on our manufacturers, dyers, printers, 
finishers, and designers. 

Independently of the great advantages that the foreigner 
possesses through protecti\e tariffs, there is more art 
required, and the difficulties to overcome are much greater 
in producing cheap imitations than in pioducing expen- 
sive fabrics from costly materials. Mere experience or 
rule of thumb is insufficient ; both mu.st be combined 
with a knowledge of the scientific principles underlying 
these arts. Now I am well aware that some of our 
large dye-houses and paper works are excellently well 
managed institutions and, especially within recent years, 
employ chemists. Their work will doubtless bear com- 
parison with the best that is produced in any other 
country ; but at the same time it will be granted that, 
broadly speaking, rule of thumb is yet the guiding principle 
of many dyers, finishers, and kindred craftsmen. Again, 
in the dyeing, printing, paper-making establishments, tStc., in 
which chemists are employed, the latter very rarely indeed 
become managers of such works or take a leading part in 
their internal work. Most of them are chiefly employed in 
testing dye wares and drugs, and become in the course of 
time, to a greater or less degree, what may be called mere 
“ testing machines.’^ The whole management and the real 
work of the factory is largely left to the practical man. 
Why ? you may ask in amazement. The reply is simple 
enough." These chemists, when entering the works, have 
no adequate knowledge of engineering, nor of the special 
plant and machinery used in the works. Many difficulties, 
however, occur in practice, which arc caused by a defect in 
the plant and machinery, and the chemist without this 
special knowledge is fjerfectly helpless to overcome them. 
It is left to the practical man to get his employer out of the 
muddle, and consequently the chemist, instead of being the 
leader, has often to play second fiddle to the practical 
nutn. On the other hand, there are a number of problems 
the solution of which requires a knowledge both of the 
mechanism of the plant and of chemistry, and where 
knowledge of the one is of little avail without knowledge 


of the other. It is here that the knowledge of the practical 
man is entirely insufficient and where the usefulness of the 
ohemist-eugineer is apparent. Even chemists appointed in 
print, dye, or similar works purely for research should 
possess the necessary mechanical kuowledge. A proper 
discrimination betw'eon what can and what cannot be 
employed in practice will save him time and labour, and 
his employer much fruitless expense. It is further of groat 
advantage to be able to give the engineer of the works an 
indication in what manner the result of the research may 
be carried out on a large scale. It was with the idea in our 
miuds to remove the defects in the existing training of the 
future colorist or tinctorial chemist destined to take a 
leading position that this school was i‘stablishcd. 

The Manchester tinctorial school expects every student 
before entering into the dye-house to take and pass in a 
two years* course of chemistry at the day school, uiileas 
he possesses an amount of chemical knowledjjo equivalent 
to that obtained during the two years’ course m the school. 

I hope that this term will presently be extended to three 
3 *ear 8 , for wo. want men to come to the dyeing school after 
a thorough scumtific training. Here the young chemist 
will have an opportunity, previous to taking a position in 
the works, of making himself thoroughly acquainted with 
the actual machinery used in the largest and best equipped 
works for bleaching, dyeing, finishing, or mercerising yams 
and fabrics, and also the making and colouring of various 
kinds of paper. Research is catried on and investigations 
are made on the propjTties of all vegetable fibres and 
materials in connection with the spinning and weaving 
school, with a view to solving problems that are actually 
met in the work of the mill. In this way an entirely 
different class of ehemists and colourists will be trained 
up and introduced into our industries. The university 
graduate, entering an industrial concern as a research 
chemist, devoid of technical or practical knowledge, igno- 
rant of the point of view of his employer, is frequently 
the cause of friction. His ideas are often un practical and 
his experiments expensive. Not knowing the needs nor 
grasping the point of view of a manufacturer, ho frequently 
proves anything but a success, and consequently there is a 
difficulty for such young men, although able and well 
cducateii, and possessing the foundations for a useful 
career, to find employment. But 1 venture to pro’dici that 
an average intelligent young man leaving this school after a 
three years’ .study of chemistry and 12 months’ course of 
practical work in addition, will very readily find remunera- 
tive employment. Further, I venture to say that there will 
be a great increase in the number of our manufacturers 
employing chemists of this ty])e in their works. 

Let mo add tliat a student who has passed through this 
school will liave a wide rungo of technical work open to 
him, for he will be fully qualified to take .a position not only 
in dye, blea«’h, print, mercerising, or finishing works, but 
also in paper mills. In possessing a knowledge of the 
machinery used in these various processes he will have a 
great advantage over the practical man who has only experi- 
ence of one kind of machine and special knowledge of only 
one trade. lie should be able to suggest to his employers 
more modern machines, or new appliances, for the school 
possesses, as I have mentioned above, for every operation, 
that machine which a competent selection from those used 
in the best British and best continental works has proved 
by experience to be the best. 

It may be of interest to know that the school authorities 
intend to undertake investigations for local manufacturers 
and merchants of problems relating to the colouring or 
finishing of goods and, in general, the solution of technical 
difficulties which may be met in their business. Such work 
must be of a character, let mo add, which excludes it from 
being taken up successfully by the consulting chemist or by 
other institutions existing in the neighbourhood. Finally, 
let U8 remember (and 1 wish this to be clearly understood) 
that the young man leaving school is not supposed to be a 
proficient or experienced dyer or printer, &c. We reoogniae 
i that you cannot acquire by a course at a school that know- 
I ledge of a trade which comes through years of practice. 
^ But he will have the fundamental technical knowle^e 
which is imparted by a study of the mechanism of various 
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branches of industry in conjunction with a thorough ! 
systematic chemical education. Such a man will at once | 
make himself useful to his employer ; in the course of time, 
with added experience, he may become invaluable. The 
department is under the competent directorship of Mr. J. 
Hiibner. j 

Patent Law Amenomest Act. 

When addressing our members at Liverpool in 1902, 1 
expressed the opinion that the Pill in the form then con- 
templated by the President of the Board of Trade would 
not become law. The I'atent Air.c^udment Bill which has 
come into force in the moautinie differs, as I predicted, 
very substantially from the Bill before the House last year. 
If I now venture again to refer to it, as briefly as possible, 
my apology is twofold. In the first place, the effect of 
the Bill in some respects is scarcely understood and appre- 
ciated by many interested in this question. In the second i 
place, to look back to the proceedings that were needed to 
force the hands of our legislators may be not altogether 
without interest, and possibly not uninstructive. 

For more than ‘20 years our Society has been agitating 
for the reform of the Patent Law, and a large number of 
papers have been published in our Journal dealing with 
this question. It was in 1897 that the first practical ^tep 
was taken by the Manchester Chamber of Commerce. A 
large and representative deputation called on the President 
of the Board of Trade and made clear to him the great 
injury inflicted on British industries owing to the ineffective 
character of section 22 of the Patents Designs and Trades 
Marks Act, which dealt with compulsory licences. In 
consequence of the very encouraging reception given to 
this deputation by the late Sir Courtenay Boyle, representing 
Mr. Ritchie, the Chamber decided that it was advisable for 
our firm to lodge a petition with the Board of Trade for 
the grant of a certain licence, as a test case for the special 
purpose of trying the elficiency of section 22. The hearing 
of the petition to the Board of Trade took the form of a 
trial in the law court; it (xtended over 11 days, and, 
although the compulsory licence was granted, the utter 
uselessness of this section for all practical purposes was 
abundantly proved. But the application served one good 
purpose. Mr. Ritchie resolved to appoint a departmental 
committee, under the chairmanship of Sir Edward Fry, 
for the purpose of inquiring into the “working” of 
patents (section 22). As soon as the resolution became 
known, the Manchester Chamber submitted to Mr. Ritchie, 
firstly, the desirability of nominating on the contemplated 
committee inventors and manufacturers interested in the 
Patent Law, and acquainted with the work and mlministra- 
tion of the i^atent OHice ; and also, secondly, the necessity 
of extending the scope of the inquiry. When, however, 
the list of members of the departmental committee was 
published, it became evident that attention had not been 
paid to these suggestions, for neither inventors nor manu- 
facturers acquainted with the working of our patent laws 
were represented on the committee. Remonstrances as to 
the constitution of the committee and the too limited scope 
of the inquiry brought forth the reply “ that the Board of 
Trade regrets to be unable to vary the terras of reference, 
or add to the numbers of the committee.'^ Now, consider 
for a moment the con-sequence of appointing this depart- 
mental committee, on which neither the interests of inventors 
nor manufacturers were adequately represented. The report 
issued by the committee contained certain recominendation.s 
which Mr. Gleruld Balfour, the successor of Mr. Ritchie at the 
Board of Trade, was, in the first instance, determined to carry 
out. Any obligation whatsoever on the part of foreign 
patentees, either themselves to work their English patents in 
this country, or to compel them to grunt other persons licences 
)to do 80 , was to be deleted from the statute book. The only 
obligation of foreign patentees to this country, according 
to the departmental report, was to supply the reasonable 
requirements of our markets with foreign-made goods. The 
' position was, therefore, a very serious one ; the report was 
out, and Mri^envld Balfour meant to carry its recommen- 
-fiations into effect. A conference was, therefore, convened 
. tsy the Manchester Chamber on June 26, 1901, of all 
.‘industrial Chambers of Commerce, and certain resoludons 
^ were subsequently passed condemning the recommendatious 


of Sir Edward Fry’s committee regarding the proposed 
amendment of section 22. About three months later I had 
the honour of moving these resolutions at the autumnal 
meeting of the Associated Chambers of Commerce of Great 
Britain at Nottingham, and they were passed practically 
unanimously by about 200 representatives of the Associated 
Chambers. 

Farther delay occurred before these resolutions could be 
made effective. The London Executive Committee of the 
Association was of opinion that it would be sufficient to 
transmit these resolutions to the Board of Trade. It is 
now certain that if such a course had been actually adopted, 
they would have been shelved, and the recommendations of 
the departmental committee, as they stood, would have been 
passed into law. The Manchester Chamber, on the other 
hand, urged the necessity of introducing a deputation to the 
President of the Board, and at last the Executive Council 
was moved to enquire whether the President would receive 
such a deputation. 

The reply was to the effect that the President was fully 
alive to the importance of dealing with the subject of 
patent law reform at the earliest po.ssible date, and that ho 
1 did not think that to receive a deputation at the present 
stage would serve any useful purpose. But, in the mean- 
time, ^Manchester had secured the support of more than a 
i quarter of a million of working men, represented by their 
trades unions, of a considerable number of the largest manu- 
facturing concerns in the country, and of practically every 
iutere.st(5d Chamber of Commerce, of many powerful 
associations and societies, amongst these the Incorporated 
Law Society ; and, finally, they had with them a large 
number of influential members of Parliament. When it 
became known that such a representative deputation, 
probably unique in its character, and representing so many 
widely varied interests, was organised, Mr. Gerald Balfour 
was moved to reconsider his decision, and finally resolved 
to receive the deputation. To this deputation and to those 
who organised it, the fact is uudoulitedly due that the 
President of the Board very substantially altered the 
departmental committee’s reconimeudations regarding com- 
j pulsory licences, and that a Bill has become law which is 
iioiv generally admitted to be sound and to be equitable 
to British inventors as well as to British manufacturers. 
Surely it should not have required so many years of con- 
stant agitation, and so much expenditure and labour on the 
part of private individuals, to pass a Bill which is so mani- 
festly just to our trade and commerce. It is, however, 
lamentable to contemplate the millions of money which 
this country has lost by the delay in amending the patent 
laws, and to reflect upon the enormous difference that it 
would liave made in the position of the chemical and allied 
trades and other industries if the Bill of 1902 had come 
into force in 1883, when attention was first called to the 
inefliciency of section 22, instead of twenty years later. 

1 need not take up your time wdth a repetition of the 
wording of either the new or the old Act, both of which will 
be found in full in our Journal ; but let us consider for a 
moment the probable working in actual practice of the now 
Act. An opinion lias been expressed that the provision 
of an appeal to the judicial committee, on account of its 
great expense, seriously interferes with the advantages of 
the Bill, and might make it almost abortive. I do not 
share this opinion. An appeal to the judicial committee 
: will b(‘ of very rare occurrence. According to the proce- 
j dure laid down by the new Act, a petition for a licence is, 
in the first instance, lodged with the Board of Trade. The 
latter hns to decide whether the petitioner has made out 
a primCi facie case or not. Its decision is practically 
equivalent to a verdict on the first hearing in the High 
j Courts, without the enormous expense and delay attached 
I to this method of procedure. If the judgment is against 
j him, it stands to reason that the foreign patentee w'ould 
prefer to make reasonable terms with the petitioner rather 
than risk the revocation of his patent. I go even further 
than this. Since the law is now, at last, clearly defined, 
even petitions to the Board of Trade will not be of frequent 
occurrence, as friendly arrangements will be made between 
the parties concerned in 90 oases out of 100 without refer- 
ence to the Board. This is the case in Germany , where the 
requirements of the law are similar. 
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Foheign Tariffs. 

Probably no manufacturing town has received at various 
times harder blows from foreign tariffs than the one wliich 
extends its hospitality to cur members to-day. If Bradford 
has survived the repeated onslaughts of foreign nations on 
its trade, it is due to the ability of her mauufatdurers and 
to the high intelligence of her merchants, and perhaps, 
too, in no less degree to the self reliant, thrifty, and 
strenuous Yorkshire working roan. 

We are threatened to-day from almost all parts of the 
globe simultaneously with a great increase in the duties 
on a number of articles whicli this country produces and 
upon the export of which its prosperity largtdy depends. 
Tt mav be true, I grant, that the new increased tariffs 
are not proposed in a hostile spirit towards this country 
in particular. It is likely that in some instances they are 
imposed merely to raise additional revenue, or perhaps 
to found or to foster an industry that seems to require 
additional protection before it can become firmly established. 

But whatever the motive or object may be of these 
so-called fighting tariffs, it is absolutely certain that as soon 
as they are put into operation further serious injury will 
be inflicted upon our trades and industries. I am quite 
aware of the fact that some of the proposed higher rates 
are subject to modification, as a result of negotiations for 
new commercial treaties, and that any reductions of rates 
of duty on any article which may thus arranged 
amongst the fiflfhtiug-tariff countries will also apply to the 
same class of British goods. But, in many instances, this 
so-called “ most-fa voured-nation clause ” will be of little 
practical value to us, as I will now show. 

Many articles which wc export to protected countries 
are not articles which are exported in any perceptible 
quantities by any of them. It may therefore be assumed 
that the goods in which we arc far more iuterested than 
any other country will not form the subject of negotiation 
between the fighting-hiriff countries. 

Let me give the new proposed Kussian and Austrian 
tariffs for higher counts of cotton yarn as illustration, 

Russia, Rcmsia. 


Existiri'iC tarilT for single 
uiiblearhod yarn ; — For all 
counts above 6n\s I8jr. Id. p(;r 
cwt. 


Now turilT for single nn- 
bleaclu’d yarn:— For counts from 
60*0 to mo's inclusive. 5/. fts. !</. 
p<^r cwt. For highor counts 
ulKJve mo’s, 7/. Is. 0(Z, p(?r cwt. 


AUSTfilA. 

Existing tariff for single un- 
bleached yarn Above 50 to 00 
counts. 38 ’.'iS kronen per 100 
kilos. (1 gold kr. about equal to 
1 shilling). For all counts above 
00, 28-. '57 kr. per cwt. 


Austria. 

New tariff for single un- 
bleached yarns : Above .'>0 to 7o 
counts. 3S kronen per KM) kilos. 
For all counts above 70, Wkr. 
per cwt. 


These new duties of Russia and Austria are prohibitive. 
There is no “ fighting ” country (except Switzerland) 
largely interested in the export of bigh-count yarns. 
Consequently the new ftiriff will become a fixture, and wo 
shall have to quietly submit to it, in spite of the most- 
favoured-nation clause. 

The closer general survey of the new scientific tariffs 
reveals the fact in a more pronounced way than is at first 
apparent, that, like their predecessors, the proposed higher 
duties are excessive for more refined articles and goods, and 
comparatively moderate for crude articles. 

The result of this policy must clearly be that very soon 
■we shall only be in a position to export to tariff-ridden 
ooimtries raw materials or goods in partly finished condi- 
tion, such as yarns and grey cloths. We shall be forced 
to leave to our foreign competitors tlie task of converting 
them into more highly refined or finished products — the 
really profitable part of manufacturing. 

There is involved in this state of things a very serious ques- 
tion, the consideration of which is of close and personal 
interest to the members of our Society. We cannot but 
observe that the very highest skill and technical knowledge 
are required, not in the production of raw or intermediate 
products, sueh as, for example, yarns or grey cloth, but 
rather in oonveiting the latter into the more refined and 
luxurioos articles of daily use. It is therefore reasonable 


to say that the efforts of tariff-ridden countries to close 
their markets to the import of more refined goods will have 
the effect of limiting in a still more markt'd degree the 
employment in our iudustruvs of highly trained men, edu- 
cated in universities and technical schools. Is this not the 
very class of men upon whom we have lavished and are 
lavishing such vast sums of money, and from which this 
Society draws the majority of its members ? Take, for 
instance, the manufacture of velveteens, or JNlanchester 
velvet, not because this affords us a particularly navel or 
startling example, but merely as a random illustration out of 
mail}' similarly situated trades and industries. Velveteen was 
first produced on an industrial scale in Lancnshiri:. In the 
raw state it constitutes a specially woven cotton cloth, which, 
by the successive operations of cutting, raising, preparing, 
dy eing (or printing), and finishing, may bo converted into 
an article similar in appearance to real velvet. Now in 
this conversion dyestuffs, oils, pigments, heavy chemicals, 
finishing mattTials, and the many drugs used for mor- 
danting, dyeing, and finishing arc used, which are chiefly 
supplied by the home producers in the country where 
these goods are made. It is in these industries that highly 
trained technical assistance is particularly required. lOU 
will foe, therefore, that an attempt at further restricting our 
export of these goods affects not only the employment of 
unskilled labour, but reduces the demand for highly trained 
artificers, craftsmen, designers, engineers, and chemists, 
who would otherwise be employed in those and collateral 
industries. The decline of the chemical, silk plush, carpet, 
&c., industries occurs to um as n further instance of the effect 
of increased foreign tariffs on the employment of highly 
skilled, technically trained men. The velvet case furnisLes, 
however, another instructive illustration of the injurious 
effects of these tariffs on our trade. The crude velvet 
cloth may bo exported to certain foreign countries on 
payment of a comparatively low duty, but even this duty is 
refunded if the cloth is refined in the respective country and 
exported, say, to our own or to other markets. Hero we 
have a good example of the scientific tariff. The import 
duty on finished velvets is much higher, and is practically 
prohibitive. A premium is therefore directly placed on the 
employment of labour for work tliat requires the highest 
technical skill, since a rebate of the duty is granted on 
imported crude velveteens, which are subscciuently refined 
and exported in the finished state. Once we supplied the 
markets of the world with this fabric. Now, Alanchester 
velveteens are made in foreign countries in largo quantities 
under the protection of high tariffs. Their manufacturers 
not only supply their own markets, b!it sell a considerable 
and increasing amount to our country and to our colonies. 
Germany’s export of velveteen is steadily increasing, whilst 
ours is lis steadil j decreasing. It is the old story. The foreign 
mumifactiircr, urged by large profits in his home market to 
enlarged production, dumps the surplus upon this market 
at prices ruinous to our own makers. 

The question may be fairly put here, Have these and 
allied trades declined on account of our alleged inferior 
technical education, or is their decline not principally due 
to the imposition of high tariffs ? I think the best answer 
that cau bu given to this question is to briefly consider 
how these trades were established in America and else- 
where ; and 1 have principally in mind Bradford goods — 
coat linings, velveteens, plushes, carpets, »Sic. In the first 
instance the foreigners imported our spindles and looms, 
they imported our spinners and weavers, and when the 
British machinery was put up by British hands, and the 
goods were ready to be bleached, dyed, printed, or finished, 
they imported our bleachers, dyers, priuters, and finishers. 
Even this very day our foremen dyers, printers, and finishers 
are in demand in foreign parts. I was struck, on ray recent 
visit to the United States, by the largo number of British 
workmen, most of them in leading positions, employed in the 
largest American dye, print, and finishing works. In fact, 
in some of these works I found tlie whole staff British. 
When visiting the mills in New England, 1 hewd almost as 
much Lancashire, Yorkshire, and Scotch dialect as one 
hears at home. In the few velveteen works I saw, either 
the proprietor was English or the principal dyers and 
finishers hailed from Lancashire. But what struck me s^ll 
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more was that they did not produce the ardclea which they * 
took from thi§ country to plant them in the United States in j 
any superior quality. The men whom I met were more or 
less anxious to get technical information from the old i 
country regarding their special trades. When submitting 
to me Tarious samples of textile goods, the question was i 
put, Don’t you think they are quite as good m they can ; 
be done in the old country ? ** They did not claim them to 
be superior to ours. The machinery and plant needed in i 
these arts are now largely copied, and no doubt improved 
upon by the American makers, but much more with a view , 
to turn out larger quantities than superior quality. 

Now, I ask again, do these facts really point to superior 
technical education in these arts and industries, or is the 
enormous increase in the production of these goods by 
foreign rivals and formerly supplied by us not largely due 
to their high protective tariffs ? 

All kinds of fo(>lish things arc said to explain the success 
of the foreigners in underselling us in foreign and home 
markets in certain classes of coloured and finished products. 
Our water is not so well adapted for dyeing; the foreign 
dyestuffs are superior to our own on account of the better 
foreign technical education ; our dyers arc not capable of 
producing as good shades as theirs. Let us take these 
statements one by one. In the first place, the water found 
in Lancashire and Yorkshire is generally well adapted for the 
purpose of these industries, and it is ridiculous to attribute 
any defects to this source. The charge of inferiority in our 
dylstuffs can he dismissed at once. I am sorry to say that 
these are largely imported from abroad. Yet dyestuffs 
produced in this country are in every respect as good as 
the foreign products, and British dyestuffs are exported 
to foreign countries and compete successfully in foreign 
markets. If, however, our merchants occasionally contend 
that they can get certain goods better dyed and finished 
abroad, may the reason not he that the foreign producer, 
with lower wages, longer hours, and a higher profit secured 
by tariff, cun devote more attention to the handling and 
finishing of the goons than we cun afford ? 

Let us pass on to an illustration of qmte another kind, 
which shows how the foreign tariffs are becoming more and 
more mischievous to our trade interests. During the last 
10 years the production of electrolytic caustic soda and 
potash and bleach by the de<*oraposition of brine and of 
potash salts, has been largely extended abroad. Germany 
is probably the largest producer of electrolytic alkali, but 
America is so rapidly increasing her output that before long 
she may head the list. Both countries were formerly our 
largest customers for caustic soda and for bleach. Both 
products are protected in these countries by high tariffs. 
These tariffs have reduced our exports to comparatively 
very small proportions, and as soon as their own produc- 
tion can meet the whole home demand these markets will 
be altogether closed to us. 

But worse things are happening. Most of you are aware 
that in the electrolytic decomposition of salt much larger 
quantities of chlorine are obtained than of caustic alkali, and 
that whilst the demand for caustic alkali increases at a rapid 
rate, the demand for bleaching powder is almost stationary. 
The consequence is that Germany produces very much more 
chlorine or bleaching powder tlian she can place in her own 
market. By the nature of the process the German and 
American makers are forced to overproduce, and therefore 
export bleach, in order to supply the fast increasing homo 
demand for caustic alkali. Her manufacturers realise 
a good profit in their home market, through the high 
tariff both on caustic alkali and on bleaching powder, and 
are thus in an exceptionally strong position. They are 
naturally able to export bleaching powder at a price which 
our manufacturers, not supported by a protected home 
market for either one article or the other, are unable to 
take. For a while an arrangement was in operation 
between our manufacturers and the German syndicate, not 
only as to the selling price of “ bleach,” but also as to the 
relative sbas^ of either party in our own and other mar- 
kets. As the production of bleach ” increased in Germany, 
necessarily with the increased production of caustic, from 
year to year, this arrangement became untenable. The 
result was that the price of bleaching powder last year fell 


from 6/. lOs, per ton to 3/. 15«. The old price of 6/. 10s. per 
ton left only a small margin to the British producer, whilst 
at the present price he is a heavy loser. Indeed, Germany 
has it in her power to-day to ruin any British maker of 
bleaching powder who is solely dependent upon this article. 
Again, all such arrangements regarding selling prices 
between foreign nations and ourselves have over and 
over proved to be impracticable, and more than once have 
ended disastrously. Some wiseacre might suggest to us 
to stop the production of bleach in this country. Our 
consumers, he may say, reap the benefit of the low price of 
bleach at which the foreigner is now supplying our own 
and other markets to which we had hitherto sold this article, 
therefore we are not really losers. Bleach, however, is, as 
you know, an important subsidiary product in the manufac- 
ture of soda, and closing up the manufacture of bleach means 
shutting up all our Leblanc alkali works. Many thousand 
workmen would not only be thrown out of employment, 
but millions invested in these works would be entirely lost. 
Moreover, if the foreigner succeeds in inflicting this enor- 
mous loss on our workpeople, investors, capitalists, and on 
Imperial and local taxation, he would quickly enough later 
on raise the price of bleach to our consumers, and thus after- 
wards inflict additional losses on our staple industries. I am, 
however, somewhat surprised that our chlorine producers 
have not taken up the manufacture of chlorinated organic 
compounds such as monochlorobenzene and dichloro- 
benzene, mononitro- and dinitro-chlorobenzene,monochloro- 
and dichloro-aniline, &c. There is a large and increasing 
consumption of these products. I do not suggest that these 
substances would take up all or even more than a small 
amount of the available chlorine, but their manufacture 
would mitigate in some slight degree the desperate position 
of the chlorine industry. 

With these facts before iis we cannot be surprised if 
many of our chemical industries are generally declining. 
If time allowed I could support theso few illustrations 
by many others. Neither superior technical nor commer- 
cial education will enable us to scale the walls which 
foreign nations are building higher and higher for the 
purpose of preventing us from selling our goods in theii 
market. 

In connection with the tariffs question, permit me to sa} 
a few words with regard to the slackness, on the part ol 
our Government, in making known to our traders at tht 
earliest moment contemplated alterations of foreign tariffs 
Every interested Continental trader was in a position tc 
ascertain about the end of January, by reference to tht 
daily press, the increase or decrease in the tariffs of articles 
in which he was interesttMi, proposed by Russia, Austria 
Germany, Switzerland, Portugal, and other countries. Ye' 
no such information was available in this country lo oui 
traders. An application made by the Manchester Chambei 
of Commerce to the Board of Trade in March, to furnisl 
the Chamber with information about the proposed nev 
tariffs, elicited the reply “ that the proposed tariffs are nov 
in the hands of the translator, and will as soon as possibh 
he officially published.” The Russian tariff was only issuet 
in May by the Hoard of Trade ; whilst the complete Austriai 
tariff, published in the Neue Freie Presst in January, ha^ 
not, even to-day, 'been issued by the Board. The excusi 
that these proposed tariffs are not final is scarcely tenable 
Such official remissness is scarcely explicable, ns it does no 
require a great amount of perspicacity to appreciate th< 
importance to traders and exporters of knowing at th< 
earliest date of any proposed changes in foreign tariffs 
Allow me to give you an illustration. A little while ag( 
I wanted to know about the Austrian tariff. I though 
the best thing to do was to go to the Austrian Consul it 
Manchester. I wrote to him, asking him if he would le 
mo have a copy of the new Austrian Tariff. He wrote h 
mo iu reply, stating that he did not know anything about it 
I afterwards met him in the street, and he said, “ Is ther 
such a tariff proposed ? ” I replied, “ It is not proposes! 
I but it has already been passed by the Austrian Govern 
I ment.” I only want to give you an idea how serious it i 
I that our traders cannot get in&rmatiou of such an impor 
tant character at the same time that our foreign oonipctitoi 
I can get it. 
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Ministry of Commerce. 

Id spite of the efforts of a number of members of 
Parliament for the appointment of a Ministry of Commercet 
ire have got no further. Wo do not require merely a 
redistribution of work amongst the various Government 
Departments, as Government apparently thinks, but we 
want a special Minis^y of Commerce, with a Minister of 
exceptional commercial ability and knowledge. Never was 
there a greater need for an able Minister of Commerce 
than at the present time. The head of our commercial 
affairs, who ought to have Cabinet rank, must be a man of 
great commercial knowledge, not merely theoretical, but 
practical. That the outlook for our industrial expansion is 
not bright will be genemlly admitted, taking into account 
the ever-increasing production of articles by America, 
Germany, and other countries, many of which were formerly 
supplied by us, and in addition the proposed increased 
tariffs of foreign nations, against which we stand defenceless. 

The momentous question is now before us, whether or 
not a change in our fiscal policy is desirable. May this 
question not bo rashly decided by phrases or catchwords ; 
hut may the spirit of science, the search for truth, careful 
enquiry and investigation prevail, and guide the minds 
of those who have on their shoulders the very grave 
responsibility of shaping the future ])rosperity of this great 
country’. 


Sir WiLLiABf Ramsay said it was his duty to ask them 
to give a vote of thanks to the President for his most 
admirable address. If he might be allowed to use a phrase 
to characterise that address he should name it an effort of 
brilliant common sense. The subjects which the President 
had treated bad been discussed with so much acumen, au<l 
HO much perception of the real nature of the difficulties 
which oppressed them, and such a clear view of the remedies 
which were necessary, that no words of his were needed to 
increase the importance of their verdict upon these subjects. 
Rut if he might be allowed he should like to place before 
them an analogy which he did not reraemher to have seen 
stated before. It was the l^russians, he thought, who first 
showed how a modern army should be organised. They 
experimented with that array on Austria, and subsequently 
on France, with what success they all knew. They had at 
Rerlin a council who arranged every particular of each 
possible campaign ; the men were known who were to take 
the command, and from rank to rank the knowledge was 
spread as to what particular part each officer and each man 
would have to play in the campaign. The matter was not 
left to chance. *It was jmssiblc that in the earlier battles 
with France some temporary successes might have been 
gained by the French, but these successes w’ould have 
been only temporary, and in the long run the superior 
organisation of the Germans was bound to win. Other 
nations had copied Germany in regard to military tactics. 
Great Rritain and America stood alone in not adopting the I 
German model of military preparations for possible invasion 
or possible war. All the other nations had adopted a policy 
and organisation more or less resembling that of Germany. 
It appeared to him that an exactly similar policy was 
being pursued by Germany in the mutter of industry. 
It would be curious if it had not occurred to the persons 
who were responsibh; for the military organisation of 
Prussia that a similar policy was applicable to com- 
merce. It would be remarkable if, liiiving succeeded so 
well in their military organisation, no attempt was made 
to establish a similar commercial organisation ; and wc 
should not go wrong if we w’ere to assume that there 
was a council whoso proceedings were kept quiet, but 
which took into consideration the statistics obtainable, and 
as far as possible legislated, or endeavoured to legislate, 
upon the basis of those statistics. Where fiscal duties 
ere found to be wanted such a council would put them 
on. Where there was au advantage in taking them off | 
they would take them off. Where choa^) transit was j 
possible they would let it be given, for the railways and 
canals were the property of thq State. Was it to bo 
expected that any country could fight such a combination 
^ without adopting, at all events, something of their 
methods, or without studying those methods, and without 


combining together, if not to imitate them, at all events to 
thwart them ? liussia was now copying Germany. The 
chief work of Russia now’ was to develop its home iodustries. 
It w^ looking out for foreign ciipitaf, and offering facilities 
for the foreigner to start commercial enterprifees in Russia, 
and these were very heavily protected. Those new enter- 
prises would lead to an enormous production, and Russia 
would presently begin to export. Enterprises of this nature 
must go on. Was Great Rritain to be the last to follow Y 
They ought to take very serious counsel with themselves as 
to what policy should be pursued in the future. A study of 
the policies of foreign nations could not fail to impress them 
with the seriousness of the position. There was a military 
campaign against them, and tliey had to defend themselvei. 
With these few words he had to ask them to give their very 
heartiest vote of thanks to the President for the extremely 
able and convincing way in which he had brought these 
problems to their notice. 

Dr. Bovertox Riinwoon, in seconding the vote of 
thanks, said ho wished to say a few words in regard to 
the work which the President had done in the adminis- 
tration of the affairs of the Society during his tenure 
of office. Ruring the whole history of the Society there 
had been an exceedingly happy bleuding of quulitications 
in those who had occupied the presidential cliair. With- 
out exception, every I’resident had contributed notably in 
his own particular fashion to the advancement of those 
objects lor which the Society was formed. It was not 
difficult to decide that the conspicuous feature of the 
work which the present President had done had been in 
regard to the change in the .Toiirnal from a monthly issue 
to a fortnightly one. This had been already alluded to in 
felicitous terms by the Honorary Treasurer, but he thought 
that the difficulties attendant upon this change, and 
the importance of the change, w'ere hardly sufficiently 
realised. There were many who almost threatened oppo- 
sition to the alterntiou so suggested in consequence of 
the great dilliculties wdiich they foresaw in carrying it 
into effect, and there were others who, though they did 
not threatim opposition, w(*ro very fearful of the result. 
It Avas high testimony to the foresight of the President 
that the change in question, initiated by him and largely 
carried out under his personal supervision, had been 
effected without any serious difficulty; and they must 
all admit now that the change had been an exceedingly 
wise one, and had had the effect of quickening the pulse 
of the whole Society, and not only quickening it, but 
making its beat more regular. The President had also 
done remarkably good work bj personal intercourse in 
strengthening the fraternal relations existing between 
the different Sections of the Society. In making that 
statement he had specially in mind the numerically 
great and influential New '^York Section, of which they 
were all proud, und ho was satisfied that they would 
agree with him in saying that the recent visit of the 
President to the Ijnited States, like the visit of King 
Edward Vll. to France, had done much to remove possible 
sources of inisuuder«tandiug, and to cement the bonds of 
union in a w'ay that would have an enduring effect. He 
was sure that there were no more loyal supporters of the 
Society than their AiniTican cousins, and he expressed 
confideiil anticipations of lavish hospitality on the occasion 
of the visit of the Society to America next year. It would 
have been seen from a notification in a recent issue of 
the Journal that the Government were most desirous 
that the industries of this country — and included in these 
industries, naturally, ns occupying a very important position,, 
were the chemical industries — should be adequately repre- 
fieuted at the exhibition which wa.s to he held in St. Louis 
next year; and a paragraph in the report of the Council 
referred to steps which the Council were proposing to take 
in connection with the incorporation of the Society. He 
ventured to think that there was some connection between 
these two subjects. Such a recognition as was implied in 
the granting of a Royal Cliarter was not lightly given. It 
would he necessary for the Society to establish its claim to 
that recognition. The Council told them that they were 
encouraged to hope that they would succeed, hut he ventured 
to :hink that one way in which it would be possible for the 
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Society to strengthen to some extent its existing eixims to 
recognition would be by helping to give effect to the desire 
of the Government that the chemical industries should be 
adequately represented at this St. Tiouis Exhibition. He 
was well aware that outlay for purposes of this kind must be 
advocated largely upon patriotic grounds, although he thought 
that there were also reasons for appealing to the business 
instincts of chemical manufacturers in connection with 
the question. But let them put it on patriotic grounds first, 
and on these grounfls he should say that, as the Govern- 
ment had, by the appointment of a Royal ('ommussion 
for this Exhibition and tho appointment of the Prince of 
Wales as President of that Commis^sinn, practically assumed 
responsibility for the success of this country’s participation 
in the Exhibition, there could he no better way of showing 
that tho Society of ( hemical Industry was entitled to the 
recognition whi<!h they wanted in tho matter of the Charter 
than by falling in with the views of the Government. He 
might add that the Royal (Join mission were desirous of 
extending exceptional assistance and granting unusual 
fiicilities to those who were willing, under certain con- 
ditions, to take part in this Exhibition, so that the 
burden — if it must be called a burden — which the manu- 
fkcturers wonhl be called upon to bear in taking part 
would be a very small one In relation to the advantages-— 
perhaps mainly indirect — which would attach to their 
participation. It seemed to him that it would he very 
unwise, especially in view of certain features of the 
situation as set forth in the President’s address, that they 
should apparently accept as correct the estimate in which 
they wore held, unfortunately, by continental nations, and 
particularly by Germany, as to their position among thci 
chemical industries of the world, as they would seem to do 
by abstaining from making a representative exhibit upon 
this occasion. The rates of tariff were no greater for 
Great Britain than for Germany, and yet they knew that 
Germany was going to make a splendid demonstration 
of its chemical industries. W(‘re they going to allow the 
Germans, and other nations— and, among these, nations with 
whom they did business— to form the conclusion, from a 
comparative abstention on the part of the British from 
showing at St. Louis, that the continental estimate of the 
British position in the chemical industries of the world 
was justified ? He was glad to say that already the Royal 
Commission had received such promises of support from 
the leading chemical manufacturers as would prevent the 
occurrence of a state of things which would be positively 
disastrous. He did not wish them to take it that the entire 
and complete success of the exhibit of the British chemical 
industries at St. Louis was already assured, but enough had 
been done to demonstrate that at any rate Groat Britain 
would have a creditable and representative exhibit, and 
further adhesions were being received daily, so that they 
had every reason to hope for the best. He thanked them 
for the opportunity of making these observations, and very 
cordially seconded the vote of thanks to the President. 

The resolution was put, and carried unanimously, and the 
President briefly thanked the meeting for its vote. 

Upon the motion of Mr. A. Gordon Salamon, seconded 
by Mr. Thomas Fox, Messrs. Miall, Wilkins, Randall, and 
Co. were elected auditors at a remuneration of lOZ. 10**. 

Place of Meeting, 1904. 

The next business being the selection of the place of 
meeting for 1904 , the President called upon Prof. E. Hart, 
of Easton, Fa. 

Prof. Hart said that when the New York members 
learned Aat he was going to visit the old country they 
seemed to think that it would be well that ho should come 
to Bradford, and assure them in person of tho heartiness 
of the welcome that they were preparing. Whilst they 
would try not to exceed in warmth the proper temperature, 
they wished to so arrange matters that Society should 
have a very good time, and be able to return to the old 
country safely end in sound condition. He wished to 
sobmit to thtdTfor their information, and also for their 
amendment if need he, some particulars of the arrange- 
ments, whkh could still be altered if retinired. It was 
proposed that the members should lie received, on landing 


in New York on the 16th of September, by a representative 
of the President of the United States, specially appointed 
for that purpo.se, along with the members of the reception 
committee. It was proposed to hold the meeting of the 
Society in New York, to cover three days, and to have 
an excursion round the harbour, aud visits to points of 
interest, and banquets and receptions sufiicient in quantity 
to satisfy all. They would then be put on to a 
train, which wonhl he equipped with all the necessary 
fittings, including dining cars, and would proceed to 
Philadelphia, where a large and representative local 
eomniittce would he in charge of a programme which 
was to occupy one day. Theu they would move on to 
Washington, whert; three days would be spent, and the 
events there included a reception by the I’resident of 
the United States. From Washington they would go to 
Rittsburg, where they would spend not more than two days, 
perhaps only one day. In Pittsburg, ho thought he might 
fairly say, they would he allowed to see everything which 
anyone would reasonably expect to see, aud he believed it 
would be possible for those of them who were interested in. 
metallurgy, with which Pittsburg was especially connected, 
to see the ( 'arnegie works. He had private assurances to 
the effect that this would probably be allowed. From 
Pittsburg they would go on to St. Louis, where three days 
would he spent at the Exposition. At several points it 
v.'ould probably be necessary to spend a short time away 
from the train at the hotels, but at St. J^ouis, on account of 
the probable congestion of the hotel.s, it was contemplated 
to turn the train into a first-class hotel. Afier spending 
three days in St. Louis, they would move on for two days at 
Chicago, passing therefrom on to Niagara Falls and Buffalo, 
which were so nearly connected that they were practically 
one city, aud where there was a large development of the 
electrical industry. He could not say at the present time 
how much of this industry they would be permitted to see, 
because the manufacturers were, perhaps justly, a little 
careful about showing their places ; but they had appointed 
a committee which would certainly be able to secure admis- 
siou to all the places to which any committee could secure 
admission. From Buffalo they would move on to Boston, 
aud from Boston they would go back to New York, the 
whole trip occupying three weeks. The New York Section 
had carefully thought out tlie probable expense of the whole 
trip, aud this had been estimated to be from 50/. to 75L 
according to class of ocean travel. He was instructed to 
say that tlie American members very much desired to 
have as many lady visitors as possible, and, with this object 
in view, special ladies’ committees would be organised 
at the various towns to take charge of the ladies, and 
see that they had a good time. It was not always in- 
teresting to ladies to visit chemical factories, soap works, 
and the like, and for that reason provision would be made 
for them in other ways. He had nothing further to say, 
except to assure them of the warmth of the welcome which 
awaited them. It had been his lot to take part in various 
arrangements for the entertainment of visitors, but he 
had never experienced so spontaneous a desire to extend 
I hospitality as upon this occasion. i 

j Mr. Thomas Tyrkr, in seconding the selection of New 
1 York as the place of meeting for 1904, said that the very 
I best men that the Society could send would go to Now 
I York, because only the best could afford the nectssary time. 
! The New York Section might he sure of meeting thoroughly 
I representative men. 

The resolution was carried unanimously, 
i Upon the motion of Dr. E. Divers, F.B.S., seconded by 
I Mr. Eustace Caret, a vote of thanks was accorded to the 
I Governors of the Municipal Technical College for the use 
I of the room for the meeting, and the proceedings closed. 

I Garden Party and Beoeftion. 

After the morning meeting the members lunched at the 
Midland Hotel, on the invitation of the local committee. 
In the afternoon an excursion took place to Apperiey 
Bridge, where the members were entertained at a garden 
party by Mr. and Mrs. W* . E. Aykroyd. Fortunately the 
weather kept fine, and the outing proved to be a most 
pleasant one. 
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At eurht o'clock in the evening, the members attended 
reception given by the Mayor of Bradford (Alderman ^ 
David Wade) and Mrs. Wade, at the Town Hall, which 
^as tastefully decorated for the occasion. Selections 
of music were given by Mr. F. P. DeviueV band, with 
Mr. H. E. Cookson as vocalist. 

VISITS TO WORKS AND PLAOKS OF LOCAL 
INTEREST. 

SECOND DAV. — Thursday, July Ifiiir. ' 

Bradford Municipal Tkciinical Collkgk. 

This College, now a Municipal Institution, was erected by 
public subscriptions, assisted by the generous help of the 
Worshipful Company of Cloth workers. Provision is here 
made for the study of Chemistry, Dyeing, Engineering, , 
Textile subjects, and Art. ! 

The building, on which the sum of nearly 40,000/. was 
spent, was opened by T.R.U.’s the Prince and Princess 
of Wales in June 1882, and the various departments were 
opened for insiruetion in the folUnving year. 

The present buildings liaviug proved quite inadequate, 
plans are now in course of prepumtioii which will increase 
the accommodation threefold. 

The work of the College is divided into four departments, 
each with a responsible head. In the department of 
Chemistry and Dyeing a three years’ course is arranged, 
which also includes physics, eugineering, and textile 
subjects suitable for those taking up the study of the ‘ 
ohemical technology of dyeing. Other subjects are taught, I 
i-er., botany, biology, microscopy, bacteriology, ^c . — ^ 
sciences which have “a direct hearing on many of the 
Bradford industries ; and in addition a two years’ course I 
is arranged for pharmaceutical imd^ medical students, i 
There are also courses in conjunction with the Engineering 
Department for sanitary engineers, plumbers, and those : 
engaged in gas manufacture. i 

The Society of Dyers and Colourists (President, Mr. C. R. j 
Himlley) has provo<l its interest in the advance of the local i 
trade and industry, by offering prizes for solutions of trade | 
problems, scholarships for students, and in the provision 
of a depdt for sealed communications. Tho Bnulford 
Textile Society (President, Mr. W. E. B. I ’riestlcy, J.P.) also | 
exerts an important indnence in the College. This Society ; 
arranges for annual courses of lectures, the reading of | 
essays, and discussion of matters relating to textile fabrics , 
and processes. Prizes are also offered for essays, research, j 
<Scc., and intercourse between past and present students of j 
the College is promoted. 

Visit to Farnley Hall, near Otley* 

Leaders: Messrs. F. W. Richardson and 
J. B. Wilkinson. 

At the kind invitation of Mr. F. H. Fawkes, J .1*., a party 
of about sixty members and their friends visited Farnley Hall. 
It is situated on a height overlooking the valley of the 
Wharfe, and the house is an interesting example of the 
taste of successive centuries. The visitors spent a most 
enjoyable afternoon in viewing the • magnificent Turner 
collection at the Halt T.M.W. Turner was a frequent 
guest at Farnley during the early years of the nineteenth 
century. He did all his best early work for bis friend 
Walter Fawkes, the then owner of the Farnley property, 
and the house contains some 150 of bis pictures and 
drawings. 

In the entrance ball the collection of relics of Cromwell 
and Fairfax excited much interest. 

Grbrnholmb Mills (Messrs. Wm. Fison and Co,), 

BuRLBY-IK* WUABV EDA LH. 

The operations oonductedat these mills, founded in T 841, 
consist of sorting, washing, drying, combing, preparing, 
spinning, and weaving, the niw nkaterial being principally 
yw\ and mohair. 

' In the mohair sorting* rooms, the greatest care is taken 
to prevent the much-dreaded “anthrax.” To this end 
each Sower’s board is provided with a wire coverings under 
which is an inTerted cone, the open bottom of which leads 


into a large tube going all round the room, and delivering 
into a closed chamber in which revolves a powerful electric 
fan. 

The sorted material passes on to t)ie washhouse, out of 
the final howl of which it emerges ijiiito clean, when it is 
couveyed to tho “ dryhouse,” where it is dried ami oiled. 
Next in order comes the combing shed, where knots, dirt, 
and straws are extracted, and the long fibres issue as 
“ sliver,” while the short wool falls into a separate recep- 
tacle as “ noils.” Only tho sliver is used at the ( ireenholme 
Mills, whore, after preparing, it is spun and wovon iu the 
usual way. 

A charaoteristic foaturo of these mills is the water 
power, which is provided by two 42-in. Hercules turbines 
and a 18-in. one. 'Die water which drives them represents 
the full volume of tho river Wharfe, and is led into a goit 
about a quarter of a mile long from a dam iu the river. 
The fall is 21 ft. In case of low water, steam power is 
used to assist, and, if necessary, the two engines are 
suflicieut to drive the whole place. 

New Lane Miles, I. vistkrdyke (Messrs. \V. and 
.1. W'nirF.HEAD, Ltd.). 

Leader: Mr. F. Hooi'KR. 

Wool-sorting, wuol-eoinbing, and worsted-spinning form 
the industries represimted hero, aud they are exclusively 
confined to tlic treatment and maoufaeture of Australian 
wools. About 1,000 workpeople are employed. 

lu the wool-combing department, wool was seen iu 
tho hale, as receive<l from Australia, and in the fui ther 
processes of sorting, washing, carding, and combing. 

In the spinning department, the processes of drawing, 
roving, spinning, twisting, and warping were shown. 
Merino and line crossbred yarns iu white, mixtures, and 
colours are the principal productions. 

Messrs. Priebtleys, Ltd., Manufacturers and 
Merchants of Dress Faurics. 

Fully 1,000 hands are emploved at these works, and 
1,400 looms are engaged in making the latest style of 
ladies’ dress fabric-s, which, after btdng dyed aud finished, 
are distributed, through the largo warehouse of the firm in 
Vicar Lane, to all parts of the globe. 

The visitors here saw the “ yarns ” woven into all kinds 
of fabrics, including silk- warp Henrietta and Melrose, silk 
and wool erf'pe de chine, yEolienne, Venetian cr/?pe, all- 
wool Estameoe, canvas cloth, voile, grenadine, mohair, 
alpaca, all-wool serge, rainproof fabric, &c., &c. 

Lumb Lane Mills (Messrs. James Drummond and 
Sons, Ltd.). 

Leader: Mr. Butler Wood. 

'I'hese mills, devoted to the spinning and weaving of 
worsted, were founded by Mr. James Drummond abont 
1856. The property covers about eight acres, and gives 
regular employment to about 2,000 workers. There are 
about 50,000 spindles at work iu the spinuiug department, 
producing yarn not only for the weaving department, but 
also for the trade of tho district and for exportation to the 
Continent. In tho weaving shed over 300 coating looms 
are in operation, more than half of these being devoted to 
tho manufacture of high-class “ fancies ” — a speciality of 
the firm. 

Field Head Mills, Bradford (Messrs. John Smith 
AND Sons, Ltd.). 

Leader : Mr. W. Lkaoh. 

This firm has for nearly 60 years carried on the business 
of worsted spinning, twisting, and warping, as well as the 
preliminary treatment of the wool fibre in washing, carding, 
and combing. 

Tlie greasy raw wool, containing 40 to 50 per cent, of 
grease and dirt, and about 4 per cent, of potash salts, is 
washed In two series of washing bowls, consisting of four 
howls each, then carded by the large carding engines, 
which pull out and render parallel the fibres. After this 
it goes through two bowls of soap solution to remove oil 
and dirt, andis then combed, whereby the long and short 
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wool fibres are automatically separated into top and noil 
respectively. 

After being combed, the top is sent to be drawn and spun, 
and here tw^o systems of spinning were seen, viz., the con- 
tinuous English, and the intermittent mule or French 
system, as well as numerous modifications of the former. 
The yarn when spun goes to the manufacturer to be used 
as weft in the making of piece goods. In making warps, 
the yarn is twisted, viz., two or more threads of yarn are 
twisted together to form one compound thread. 

The firm have two sets of washing bowls, 28 carding 
engines, 28 combing machines, and .5.5,600 spindles, 13,720 
of which spindles arc run on the mule system. The 
power for working the machinery is obtained from three 
engines of 6.50, .500, and 3.50 h.p. respectively. It has 
been estimated that the wool from nearly two million sheep 
is manipulated in these works per annum. 

The process of dyeing wool in the top or ball was also 
shown, the fastest dyes only being used. The suds from 
the wash-howls are treated by the Smith-Leach process, in 
which pure wool grease is extracted centrifugally, the water 
evaporated, condensed, and used again for washing. The 
potash is also recovered and used again for scouring. 

Buick Lane :Mills (Messrs. Priestman). 

The work of spinning and weaving is carried on by two 
separate companies in Brick Lane Mills. 

Messrs. H. B. Priestman and Co. are engaged in spinning 
worsted yarns for export to the continent and for consump- 
tion by manufacturers in the Bradford district. The wool 
used, is grown in England, Australia, and New Zealand. 

The if. B. Priestman Manufacturing Company, Ltd., is 
occupied in weaving various kinds of ladies’ dress go()ds, 
coatings, and serges from worsted, cotton, and silk materials 
on plain and “ Jacquard ” looms. 

Messrs. Alfred Priestman and Co. 

E.stablished in 18,51, this tirm, engaged in the manufac- 
ture of fancy worsted suitings iind trouserings, rtannels,and 
fancy vestings, employs about 200 workpeople, and runs 89 
looms. At the works the following processes were seen in 
operation by the visitors Winding yarn for warp and 
weft respectively, warping, pattern weaving in hand looms, 
warp dressing, cloth weaving in power looms, and finally, 
the scouring and finishing of the woven cloth. 

]^Iessrs. Sir Titus Salt, Bart., Sons, and Co., Ltd., 
Salta Hi K. 

Leader: Mr. (1. W. Scatter. 

It is upwards of three-cpiarters of a century ago that, 
with three small mills in Bradford, Mr. 'litus .Salt laid 
the foundations (»f the business which has developed into 
the huge manutacturing (‘oneern of Sir Titus Salt, Bart., 
Sons, and Co., Ltd. 

While alpaca, inolniir, cashmere, camel hair, worsted, and 
silk yarns and goods are all produced with equal facility, 
the Bpecialilics of manufacture at .Saltuire are alpaca and 
mohair, and this luamifuctiire, very largely developed in 
recent years, is the staple busine.'^s of the company. The 
operations begin with the raw material in the condition 
in which it leaves the hack of the Alpaca or the Angora 
goat, and it is pasied through all the various processes 
required to produce beautiful cloths, dyed, finished, and 
r<?ady for use. The works are, furthermore, equipped for 
vh.e manufacture of almost every description of textile 
fabrics for either ladies’ or men’s wear. 

The works cover an area of 10-\ acres, having a floor 
area of 29 acres, and find employment for over 3,000 
people ; 2,500 horse-power is required for the operation of 
the machinery, which compnses about 90,000 spindles and 
700 looms, in addition to combing, dyeing, and other 

machinery. , , , 

The whol^f the mills and combing sheds are ornate in 
design and entirely fireproof throughout. 

In addition to the mills and dyeworks and surrounding 
lands, the town of Saltaire belongs to the company, by 
whose workpeople the houses arc occupiedp 


The company own the gasworks which supply the town 
and mills; the annual consumption of coal amounts to 
upwards of 20,000 tons for power and gas making. The^ 
company arc also owners of the beautiful Saltaire Park, 
which is kept open for the free use and enjoyment of the* 
public. 

Before leaving the ^ork8,a vote of thanks to the firm was 
proposed by Sir Wm. Ramsay, seconded by Prof. E. Divers. 

i 

I New Conditioning House, Bradford. 

! Leader : Mr. J. R. Denison. 

I Some 12 years ago “ the Corporate authorities ” of Brad- 
ford decided to establish a Conditioning House for the 
benefit of the wool and worsted trade of the district, and to 
I make use of the powers granted by Act of Parliament in 
; 1887, which enabled them to issue certificates under the 
I ( ’orporate seal and thus render them “ official.” A manager 
was appointed, and under his supervision an efficiently 
i equipped hut small establishment was opened in August 
I 1891. Goods were sent in, duly tested for the percentage 
I of moisture, and certificates Avere given. The received 
1 weights and the corrected weights were adjusted to the 
; proper allowances for moisture. 

! As the business extended in volume so it increased in 
I variety of tests ; testing machinery was ungrudgingly put 
! in by tlie authorities, and every up-to-date appliance of 
I scientific value was made use of. Within five years “ the 
I Conditioning House ” not only made its mark, but became 
indispensable to the trade, more especially to the shipping 
merchants, whose customers abroad were accustomed to 
official certificates, and (‘xpected to have them with each 
delivery of goods. 

The Bradford City Council has now built large new 
i premises at a cost of about 40,000/. The available floor 
I space is 15,030 yards, and will store, when full, about 0,000 
i bags and bales of wool, tops, yarns, &c. There are at 
1 present 90 testing ovens at work, with room for more, 

I whilst other machinery for testing yarns in counts, lengths, 
j twists, strengths, &c., is provided, as well as Government 
machines for testing cloths and yarns for the army and 
navy, the police, 

'Pho number of tests per day averages about 600, or 
I 180,000 in the year, and the gross weight of goods passed 
j through the House annually is nearly 60 million pounds, of 
j an average value of between three and four million sterling. 

1 A stall of 60 (‘xpericDced men and youths is required to 
; atti'iid to the various duties of this large establishment. 
The management has been from the first under the control 
i of Mr. W alter Townend and his son, Mr. Emile Townend. 

; Bkadfori) CoiiroRATiON Electricitv SurULV. 

In 1883 the Bradford Corporation obtained a Provisional 
Order to erect and maintain idectric lines and w'orks, and 
to supply electricity within the borough of Bradford. 

In 1892 a supply of current for private motive power 
was commenced, and at the end of this year there were 
six motors connected to the mains, having an equivalent of 
! 20 h.p. At the end of 1902 there were 913 motors con- 
) nccted to the mains, having an equivalent of 4,398 h.p. 

! This branch of the supply has been very much stimulated 
j by the system of hiring out motors adopted by the Corpora- 
I tion in the year 1897. 

\ In the year 1898 the Corporation tramways were 
I inaugurated, and a supply of current for this purpose was 
given by the electricity department. During the year 1902 
! the number of units sold for tramway traction purposes 
equalled 5,259,202. 

I The distributing network of mains has been increased 
1 from year to year until at the present time there are 96 
! miles of distributing mains and 53 miles of tramway mains 
I laid and in use. 

Since the erection of the first generating station two 
more stations have been built, the total horse-power now 
installed being 11,500, whilst extensions have been planned 
and are now being carried out to accommodate a total ol 
27,500 h.p. 

The total capital expenditure at the end of 1902 was 
429,768/., whilst the income from all sources was 70,917/. 
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New Loom Works. (M essw. George Hodgson, Ltd.); 

Leader : Mr. E, Naylor. 

The site of these works, confaioing an area of 4^ acres, 

)g at Frizioghall, in close proximity to the station, and 
with facilities of railway siding accommodation right on to ' 
the ground. The iron, coke, sand, &c., are brought in ; 
trucks from the Midland Kn-ilway direct on to the level of | 
the foundry stage, where the coke and iron are stored, j 
Immediately adjoining the foundry are the pattern-rooms I 
and the cleaning and fettling shop. Next to the latter is 
the store-room for unfini.shed castings, from which there 
are three doors opening into the boring, turning, and 
grinding shops respectively. In the exhibition room a 
number of looms of different descriptions in working order 
were seen. 

Crosslky Hall (Messrs. Wai. Noutii and Co., Ltd.). 

Lender : Mr. E. T. Holdswortii. i 

The Crossley Hall Dyeworks was Iniilt in 1889, with a ■ 
ground floorage of over three acres. Cotton warp and yarn ' 
dyeing, bleaching, sizing, and mercerising were seen here : 
in all their branches, aho winding from the warp to the 
pirns ready for the weaver, and beaming warps for the 
loom. 

All the various fancy colours and different kinds of j 
blacks are dyed ; warp and hank mercerising is very 
rxtensively carried on, thi.s establishment being among ! 
the first to carry out the process on warps. ' 

Mr. W. H. North and his sou personally conducted the ; 
visitors and explained the processes to them. Afternoon 
tea WHS provided, and a vote of thanks was propo.sed by 
Mr. E. Carey, seconded by Mr. A. If. Allen, to which I 
Mr. North replied. 

liowi.iNG Dyeworks (Messrs. EnwAnp Hiplky 

AND Sox, Ltd). j 

Leader : Mr. J, K. Drnison. 

This is said to he not only the largest, but the oldest 
established dyeworks, having been founded / nearly a 
century ago. It is divided into twelve de()artracnt.« 
cacli under separate management and each devoted to a ' 
distinct class of trade. To this departiiiental system may 
be, to some extent, attributed the steady growth of the ! 
business, for each department is placed under the close ! 
supervision of a specialist, who has the mo.st approved 
machinery and material placed at his disposal. The scope ; 
of operations is a wide one, embracing practically anything : 
tliat is manufactured in the way of fabrics. All kinds of ' 
<lre8s goods, worsted coatings, mohair and alpaca goods, ' 
Italians for coat linings, and even flannels and silks, are I 
here dealt with, and are finished in countless varieties of 
shades. Specialities invented at Howling Dyeworks arc the 
“ Pirle ” finish, which renders any fabric uuspottablo by 
rain, and the “ Kipleue finish — a recent invention designed 
to make all-wool flannels uiushriDkable. 

To provide the immense power required there i.s a battery 
of twenty-five boilers consuming 200 tons of coal per day, 
while over one million gallons of water are pumped from a 
great depth daily. 

Some idea of the capacity of the establishment may be 
gathered from the fact Jhat the number of yards of cloth ; 
treated in one year exceeds 30,000,000. The workmen on 
the books exceed 2,000, in addition to a clerical staff of 
sixty and a large number of skilled mechanics. Perfectly 
^^■qujpped in every respect, the works are lighted by 
electricity. 

A feature of special interest to the visitors was the 
beautifully fitted laboratories of the Hesearch Department 

In order to make a great effort to regain the silk dyeing 
«nd finishing trade, which is gradually becoming lost to 
England, a new department has also been started, which is 
now fully equipped to deal with all classes of silk goods. 

Messrs. Law, Russell, and Co., Ltd. 

Leadir : Mr. W. W est. 

^ In the handsome warehouse of this firm, the visitors were 
»hown the following goodSi which represent the staple 


industry : — Worsted, woollen and cotton dress goods, 
linings, umbrella cloth.s, coatings, furnishing good)*, and 
blupkets. In theio this firm now does a large home and 
colonial trade. 

This excursion was marked us specially suitable for the 
lady visitors. 

Nkw (‘kntral Firk Statidn. 

The new (’mtral Fire Station was opened on Oetobor 28, 
1902. 

The cngine housc ncconomodales five cTigines, and is 
placed in the centre of the principal front, and immediately 
behind each engine are the stables. The doors of the stables 
and the engine-house are constructed upon a patmit auto- 
matic principle, so that upon pulling a cord they fly open, 
the hoi>cs are released and run to their posts, the liarness 
becomes attached, and a turnout is made within a few 
seconds after the alarm. 

The Annual Dinner. 

T he annual dinmn- was held at the Midland Hotel on 
Thursday, July 16th, and brought together a large aini 
distinguished company, which included many ladies. The 
President (Mr. Ivan Levinstein) occupied the chair, and 
amongst those present were the Mayor and Mayort'ss of 
Bradford (Alderman and Mrs. David Wade), Sir William 
Hamsay, K.C.H., F.H.S. (pre.'iident-elect). Prof. Edward 
Divers, F.ILS. (hhnerltus Professor of (Tiemistry at the 
University of Tokio), Mr. 'riiomas Tyrer (past president of 
the society), Mr. Samuel Hall (hoii. treasurer), ?»Ir. Eustace 
Carey (vice-president), Prof. Edward Hart (delegate from 
the New York section), Mr. Walter F. Heid (chairman of 
the London section), Mr. W. K. B. Priestley (Bradford) 
Mr. J. E. Fawcett (Bradford), Principal N. Bodingtoii 
(Vorksliire College), Mr. K. K. (5 ray (president of the 
Institute of Electrical Engineers), .Mr. Tho«. Fairley 
(president of the Society of Ihiblic Analysts), prof. W. K. 
liang (chairman of the Canadian section), Mr. B. i". Aston 
(New Zealand Department of Agriculture), Mr. J. Carter 
Bell (chairman of the Manchester section), Mr. J. E. 
Bedford (chairman of the Yorkshire section), Mr. F. Tate 
(chaiaman of the Liverpool section), Dr. ,). T. Dunn 
(chairman of the Newcastle section), Mr. W. M. Gardner 
(hon. local organising secretary), and Mr. J, B. Moorhoust- 
(hon. local treasurer). 

The T*hksjdknt proposed the toast of ‘'The King,’’ and' 
said that, w hereas last year they sent from their annual 
dinner a telegram to His Majesty to congratulate him upon 
his wonderful recovery from illness, they were now able 
to rejoice in the fact that His Majesty was permanently 
restored to health. 

The Mayor proposed the toast of “The Society ot 
Chemical Industry.” He thought it Yvas the most important 
toast of the evening. He rejoiced to have the Society in 
Bradford, because he thought the gatherings would prove 
of mutual benefit to the Society and to the city, especially 
to the latter. He uuder8too<l that 2] years ago they had a 
membership of 300. The fact that this had now risen to. 
4,000 showed the progress that had been made. The 
President had spoken in his address about foreign com- 
petition, In his own opinion there was nothing to fear from, 
foreign competition if they could find out Yvays and means, 
to capture their own home trade. There was at home and 
at their own doors sufficient trade to find employment for 
everyone in this coimtrj'. Bradford, as most of them would 
know, was not concerned largely in chemical industry, but 
it was a towu which used a large quantity of chemicals. 
Bradford was a large textile community. It was often 
termed “ Worstedopolis,’* dealing with the wool from the 
sheep’s back up to textiles ready for wear. The progress 
of Bradford during the last 30 or 40 years had been remark', 
able. It used to be said that grass Yvould grow in the 
streets of Brodford if they lost the American trade. They 
liad practically lost that trade, but grass was not to be seen 
in the streets of Bradford that day. Personally he did not 
fear the coropetitiou of either America or of foreign 
countries. He believed that Bradford could hold its own 
against all competitors. He thought that his friend the 
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Preiident was somewhat in favonr of protection. Person- j 
ally, he ftbfe Mayor) was in favoillr of the open door. To ! 
his min'd Kn>(land had progressed marvellously during 
the 50 years of free trade. Where was poverty found to-day ? 

If there were the trade to employ it, they could not get 
the workpeople necessary to run all the machineiy in Brad- | 
lord. If they captured this and the other market there 
was something still to capture, and that wau the people 
to produce the output. In Bradford the population had 
increased to 280,000, and everyone was better fed and 
better clothed than was the ca.«e 50 years ago, and he did 
not think there was any dire distress at all. He had very 
great hopes of the future, notwithstanding all the pro- 
tectionist ideas that were prevalent at the present day. As 
to the dyeing industry, he used to say a few years ago that 
he thought Oennany and France could beat Bradford, but 
he was very glad to say tliat Hradford could beat either as 
to dyeing, it used to be sjid that all the brain power was 
in Germany ; nothing of the kind was the case. There 
was plenty of it in England. Tliere were some of the I 
ttnest professors engaged in connection with the industry | 
of chemistry. Still they welcomed all foreigners who had , 
b«»en the pioneers in the industry, though it they did not | 
looK very sharp England might take the first prize. The i 
gathering around him M-as an influential and varied one, 
and he wished personally to welcome Prof. Hart from the 
United States, and give him a cordial greeting. Notwith- 
standing the high tariff of the States, he believed that if 
America, England, Canada, and our colonies marched 
.together there would be no more Franco- Prussian wars. 

If the English-speaking race would only work shoulder to 
. shoulder he thought they could set the tune to the rest of 
the world, and he did not see why they should not ; why 
there should not be one common bond of union between all 
the English-speaking peoples to help forw'ard not only their 
.. own progress, but that of mankind generally. There Avas 
a representative from Canada present, and also a repre- 
. .tentative from New Zealand. That showed that the Society 
was world-wide, and at any rate so far as it was concerned 
vthere was a chance of mutual working together, and help- 
ing forward the general well-being of the Avhole. In con- 
clusion the Mayor said he was proud of the city in which 
he hud grown up, and proud of its institutions and its 
industries, and he was pleased to say that, thanks to the | 
development of technical education, the humblest boy 
could climb from the lowest rung of the ladder to^ the ' 
highest. As to the municipal life of Bradford, its activity , 
was so well known that he need not refer to it. He had ; 
the utmost pleasure in submitting the toast. i 

The PjiKsiDKNT responded to the toast, and said that i 
(the chief citizen of Bradford bad spoken and given hi.s 
, dictum, ami it was not for lum to contradict him. lie Avished i 
rather to say something in reference to the working of the j 
J50cietv. lie could conscientiously say, after trying to make ■ 
himself aequamted Aiith the organisation and administration | 
of the Society duriiig his Iavo years of presidency, that he left | 
that chair Avith the coiivictiou that no society had a better j 
council than the Council of the Society of Chemical i 
Industry. He also spoke in terms of the highest apprecia- j 
tiou of tlio Avork of tlie Publication Committee, which had | 
rc.sulted in making their Journal the very best publication 
in the world for applied ebemistry. He gave the greatest 
credit for the success of the Journal not only to the members 
of the Bublication Commiltee, but also to their most esteemed 
and long-tried editor, Mr. Watson Smith, and to Mr. Cress- 
well, the .sub-editor, and ihc Avhole staflf. He congratulated 
the Society most heartily on the presence of ladies at that 
dinner, an innovation which had been so entirely successful 
that they could only wonder that it had not beenl tried 
years ago. He hoped that they would always haAc the 
privilege of the presence of ladies at future dinners of the 
Society. Finally he Avished to say a fcAv word.s of acknoAA- 
iedgraent of the Avork done by the chairman and members 
of the local committee. Their most sincere thanks were 
due in the first ' instance to Mr. W. E. B. Priestley, the 
chairman <#the local executive committee, and to Mr. J. B. 
Moorhoiise, the hon. treasurer, and to Mr. AV. M. Gardner, 
the hon. secretary. The work of making the arrangements 
tor the annual meeting was ahvays a heavy one, and it 


had been carried through by their fjrjends ]^r. Gardner and 
Mr. North. He had pleasure also in testifying to the value 
and usefulness of the excellent handbook which had been 
produced for the Society under the editorship of Messrs 
Pearson and Spencer. , . , , 

Mr. C. G. CfiESSAVELL informed the gathering that letters 
expressing regret at their inability to attend the dinner 
had been received from Mr. J. H. Wicksteed (President 
of the Institute of Mechanical Engineers), Mr. David 
Howard (President of the Institute of , Chemistry), Prof. 
James Dewar (President of the British Association), Mr. 

S. R. Atkins (President of the Pharmaceutical Society), 
Prof. Tilden (President of the Chemical Society), I’rof. 
Thorpe (Foreign Secretary of the Royal Society), Mr. 
Ilawksley (President of the Institution of Civil Eugioeers), 
Mr. AndrcAV Ornegio (Presideut of the Iron and Steel 
Institute), Mr. Bennett H. Brough (Secretary of the Iron 
ami Steel Institute), Dr. J. W. Swan (President of the 
Faraday Society), Sir H. Trueman Wood (Secretary of the 
Society of Arts), Sir Wm. Abney (President of the Royal 
Photographic Society), Sir Wm. Preece (Presideut of the 
Society of Arts), and Mr. Hennin Jennings (President of 
the Institute of Mining and Metallurgy). 

Sir William Ramsay, K.C.B.,gave the toast of Applied 
Scieuce.” After some humorous remarks on the construc- 
tion of the toast list. Sir W illiam Avent on to say that the 
President had remarked, for the benefit of those Avho were 
not members of the iiiociety, that the Society was rather 
famed for its rapid method of publication. The Journal of 
the Society was formerly a monthly one; now it Avas a 
fortnightly ; perhaps in another 24 years it would be a daily 
one. AuyhoAv, rapid publication was Avhat Avas aimed at, 
anil he thought he should not be departing from this 
tradition of the Society if he let out Avhat Avas no longer a 
secret, inasmuch as it had been published in the journal of 
Nature which Avas appearing that evening. For some time 
tAvo very distinguished young scientists of Canada— 
Prof. Rutherford, of Montreal, and Mr. Soddy, who was 
noAv working in his laboratory —had been investigating the 
properties of those mysterious elements Avhich had the 
power of discharging an electroscope when they were 
brought near it. They were all aAvare, no doubt, that this 
properly Avas first discovered for uranium by M. Becquerel, 
a well-known scientist of Paris, and not long afterward^ 
Mods, and Mdrae. Curie discovered the wonderful element 
radium. Messrs. Rutherford and Soddy discovered that 
thorium, an element not far removed from radium and 
uranium, gave off what they called an emanation, or what 
Ave might call a gas — a substance which could be moved 
from place to place ; a substance which could be condensed 
by cooling to a sulliciently low temperature, but most 
remarkable as a substance which discharged a charged 
electroscope, and also a substance which shone in the dark. 
This they called an emanation. They pointed out that 
radium gave out a similar emanation or gas continuously, 
but any salt of radium— radium bromide or any other 
salt of radium — if allowed to stand for a Avhile, accumu- 
lated a further quantity of gas, which could be removed 
by a pump or by washing it out Avith another gas. 
This very curious substance lost its properties on standing. 
If it were alloAved to re»nain for four days it Avould he 
, found to have parted with half of its poAver to discharge 
i an electroscope, and it became, if looked at in the dark, so 
far as they could judge by the eye, only half as luminous ; 
and as time went on it lost its power to discharge electricity 
, and lost its luminosity until, after a mouth, there avjis 
' nothing left. There appeared to be no residue as far as 
I could be told. Mr. Soddy had done him the honour to 
I come and Avork in his laboratory, and as he himself had 
: some little experience in dealing Arith small quantities of 
! gases, they had laid their heads together and had contrived 
to examine the emanation or gas Avhich was given off from 
j radium. He mi^ht toll those who might not be aware ot 
; the fact that radium Avas very expensive, because it avs'' 
I a very rare substance, and that 25/. would buy a very 
1 small quantity indeed, less than a grain. They managed 
to scrape together the needful and invested in as much 
radium as they could get ; indeed, all there was in the 
market at the moment ; and having examined this gas they 
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found to their nstonishmcnt the other day that the emana- 
tion contained a quantity of helium, ii light constituent of 
the atmosphere. He did not wish to imply that the emana- 
tion was helium, for it was not. The gas iros first passed 
through a tube cooled witi* liquid air in which the emana- 
tion stayed behind, being condensed at the low temperature, 
but the other gas passed on through this cool tube, and, 
when coll<*cted in the microscopic Pliicker tube, what is 
called a vacuum tube, it showed undoubtedly the whole 
spectrum of helium. It was impossible to forecast what 
this implied, but they must remember that the radium 
bromide which they had obtained — pre'pared no doubt by 
the same process which the Curies used; namely, the 
decomposition of pitchblende, a uranium mineral, with 
precipitation of barium by means of sulphuric acid, and 
with it radium, and separation of radium from barium by 
fractional crystallisation — that this radium obtained from 
pitchblende could hardly be supposed to have retained the 
helium through all these m:ini fold operations ; and it would 
follow that the helium must be generated from the radium, 
or from the gas — the emanation — which the radium gave 
off. He was at present as mucli in the dark about it as 
anyone, and merely chronicled the fact that there was 
undoubtedly production of helium continuously from radium. 
It was useless to speculate further upon such subjects. He 
thought it was betrer if one had ideas on a subject to 
mature them and perfect them by further experiment before 
indulging in vain conjectures. Therefore he would leave 
the subject at present and revert to the immediate subject 
of his toast, which was Applied Science,’^ and they would 
acknowledge that, although ho hud departed very far indeed 
from it, they might hope that in the future this branch of 
Science, as well as others, might meet with its application. 
What would actually take place they could not forecast; 
but even now any rich man who did not mind possessing 
a luxury could furnish a very etKcicnt illumination for an 
ordinary sized room which would be permanent, or, at all 
events, would last out his time — at any rate, some three 
thousand or four thousand years — for an expenditure of 
about 500/, if he could get the radium. At a Scotch 
wedding the bridegroom, as was customary at a wedding 
breakfast, rose to responfl to the toast of the health of the 
l^ride. He was not used to public speaking, and, words 
failing him, he contented himself with the response, Well, 
there’s uaething wrang with the woman ” ; and in proposing 
the toast of “ Applied Science ” he slioidd like to point the 
moral of this story, and say that there was nothing wrong 
with it ; that it was in a state of absolute health, and in this 
country, as well as in others, it was in a state of marvellous 
fertility, and as each branch of Applied Science was 
apparently capable of producing any number of other 
branches of Applied Science, as time went on they might 
expect a somewhat numerous family. 

Mr. Wai.tk.r F. Rkid, in responding to the toast, said ho 
renieinbered no meeting of the kind at which so important 
an announcement as that delivered by Sir William Kainsay 
had been made. He thought they were to bo congratulated 
at this announcement. It was a subject for great coii'* 
gratulation that such an advancement had been made in 
the knowledge of one of the greatest branches of modern 
science. Sir William Itamsay said he had been in the 
dark on the subject ; but if anyone had thrown light on 
radium it was Sir William Ramsay. It was rather a ditticult 
matter lo reply to the toast of “Applied Science,” because 
more or less all science was applied. It was a question of 
the scale of application. For instance, one might say that 
liquid air had no practical application ; bu: at once, directly it 
was available, it was used in the laboratory, especially for 
the isolation of new gases. The discovery of radium again 
opened up large fields, and at the same time difficulties to 
those who wished to follow this new branch of science. We 
all depended upon applied science. The very dinner they 
had just eaten had been a matter of applied chemistry. 
The savage who first produced fire was applying chemistry, 
and the courage of the man must be admired ; but there had 
been one application after another for every now fact that 
arose. The growth of their Society was less in proportion 
than the growth of the applications of modern science. 
There was no question that thejr Society had an enormous 


future before It. Kvory new fact that arose in chemistry 
had to be dealt with, and it was ohiefiy the members of 
their Society who applied the science in a way which made 
it available for the whole populal.ion. That was oipeoially 
their function. A distinguished member of their nociety. 
Sir William Crookes, referred, he thought in rather too 
pessimistic terms, to the time when Ihoir food supply would 
fail, and when the wheat lauds would not supply sufficient 
for the human race. Four or five years ago the extraction 
of nitrogen from the atmosphere for the fertilisation of 
plants was talked about, and it was characterised as a 
dream. Now it was an accomplished thing. Means were 
bcin^ found to fix the nitrogen of the air, and it would be 
iised^to produce food products. Sir William Ooolces made 
no allusion, he believed, to the sea. (^iiite recently be 
(the speaker) had a very interesting eonversatiou with 
a good friend of his. Dr. Divers, who alluded to the 
great use made f>f the products of sea-weisls for food 
in Japan. These were made available for our use by 
chemical ojierations, rather crude in their nature, but 
that opened out an enormous field for chemical industry 
and applied science. It was a subject that had been 
ably dealt with by one of their old members, and there 
could be no doubt that there was an enormous store of 
food in the sea for the human race should their ordinary 
supply run short. Ho <lid not think they were altogether 
dependent upon the cargoes of wheat that came to our 
shores from certain countries. With regard to the future 
of British trade, he must say that he shared the thoroughly 
British and straightforward views of the Mayor of Brad- 
ford. Ho was not a pessimist at all, but at the same time 
we could not stay where we were. A month ago ho had 
the pleasure of going over the important laboratory of 
Prof. Kmii Fisclicr, of Berlin, and one thing struck him 
there as an old Berlin student, namely, the improved 
apparatus which they bad there, as compared with what was 
at our disposal in this country; especially as regards the 
quantities of material for experiment. Unless there was an 
improvement here in this respect, we should fall behind. 
Our appliances were not altogether up-to-Jute. In that 
direction our technical institutions were alike. He did not 
think it was necessary or even advisable to found other 
institutions on the sami' lines. It might not lead to more 
applied science, although it might lead to a great deal more 
science being taught. But the supply of trained chemists 
was in excess of the demand. What they wanted was a 
chemist who could be taken from a technical institute, 
and put ill charge of works and entrusted with the control 
of operations. The other point had been dealt with, and 
that was that, in connection with the technological institu- 
tions, the education of those who attended had not been 
sufficient for them to get the best fruit from the teaching 
which they received there. As to those applications of 
applied chemistry which came lo m by accident, wo had 
recently in connection with our Government factories at 
Woolwich a most disastrous explosion which resulted in 
the loss of many lives. Now it was a very curious 
thing that the substance which caused that explosion had 
been made for nearly a century, and had been used for 
a variety of purposes as a dye, and it was not thought it 
was an explosive. Accidentally, it was found to be an 
explosive. An ingenious Frenchman melted it and put it 
into shells, and then our Government made lyddite of it. 
'fhere wo had a case of applied science almost by accident. 
But, ou the other baud, there were a great number of these 
applications which were found by very careful research, 
and he thought it would be to their advantage if they could 
keep in this country and give the very higliest posts 
possible to men of science, who had shewn themselves 
capable of developing new ideas. They ail knew what good 
Hofmann did to this country ; when he left, he took with 
him not only his own knowledge, but also the aniline 
industries, and if we had given Hofmann 1,000,000/. to 
have stayed in Great Britain it would have paid us well. 
He had pleasure in responding to the t^ast. 

Mr. Thos. I'vnKii proposed “ The Trade and Industries 
of the District.” These told their own tale in the 
admirable handbook to which the President had referred, 
Edward III. had broad views and wis a worthy predecessor 
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of. Edward VII. He took the wide view which eeemed 
to be cbaracterifitic of British diplomacj, and he invited 
the Flemish to come over. They came. Whatever they 
taught us we to day inherit. Later came Sir Itobert Peel, 
whose battles would have to be fought over again on a 
wider area and with a larger issue and on broader facts. 
But again the result of that was that the three towns of 
Hamburg. Frankfort, and Ltibeck again sent us their 
goods and their men. llietorj' would be repeated and it 
would be well for us in this controversy to be cautious 
and not to treat the subject of fiscal enquiry with scorn. 
The Mayor had remarked that with the open door we 
had benefited and that the grass bad not grown upon 
the streets. This was not so much a controversy ns a 
desire for facts, and one could not help seeing that the 
day had come when mere shibboleths and mere tradition 
counted for nothing. The scientific application of fact, 
the application of scientific methods were not confined 
to chemistry merely, hut there was a scientific method 
in business, and there could be no more stimulating words 
than those which the President elected yesterday had 
given to them. There might be rivalry in the world, but 
let them meet one another as men of equal talent and 
ability. 'I'he trades and industries of that district had 
resulted largely from the applications of science. It might 
be true that there was more merchanting, for they had 
seen great packing-cases full of yarns to go abroad. It 
all went well to show that we must not be the producers 
of half products for any persons outside the United 
Kingdom. He was glad that the industries of the district 
were not decreasing. Ho was also glad to know that the 
capital of England was not decreasing, but its investments 
abroad were enormous. He considered himself honoured 
in having been asked to propose the toast of “ The Trade 
and Industries of the District.” 

Mr. \V. E. B. PuiKSTLEY, J.P. (chairman of the local 
comraitttee), lesponded to the toast, and said that the 
labours of the members of the Society of Chemical Industry 
were absolutely necessary to the existence and prosperity 
of the city of Bradford. The last time he crossed the 
Atlantic lie had an experience of the weird and mysterious 
wonders of wireless tidegraphy, and this had been to him 
a most wonderful illustration of the way in which science 
united the peoples of the world. He did not look upon the 
achievennmts of science, and of such men as those who 
were members of that Society, purely from the commercial 
point of view. Their work for the benefit of humanity had 
greater and nobler results than the enormous help which 
was given to commerce— greater results even than they 
themselves, probably, were, aware of. See, for instance, 
how the application of electricity had made it possible to 
relieve the pressure of population In the towns, and to give 
opportunity of building up healthy men and women, and 
thereby building up the Empire. It was the research of 
scientific men that led to such important possibilities as 
these. Looking at the matter from the commercial point of 
view also, it would be absurd to suggest that the marvellous 
development of manufacture which had taken place in 
Bradford was entirely due to the perseverance and adapt- 
ability of the Yorkshireman. It had come very largely 
through the application of science to industry. He was 
glad to think that the greatest scientists in the world to-day 
were Englishmen ; and ho would venture to predict that 
when the Society visited Mew York next year it would find 
the Americans anxious to leurn something from theEnglUh- 
men. In conclusion, he said that, in spite of all that was 
hinted to the contrary, he had not the slightest fear for the 
future of this country ; and whilst men like Sir William 
Hamsay were continuing the noble work they were doing, 
ho cared nothing for the competition or rivalry of the Whole 
of the world. 

Prof. Edwaud Hart proposed the toast of “ The Y'ork- 
shire Section.” Alluding to the importance of education, 
and the great extent to which the success of education 
depended on th,® ^quality of the student, he spoke in eulo- 
gistic termn^of the cleanly appearance of the Bradford 
children, which, he said, had pleased him greatly. He had, 
in fact, daring his visit been greatly pleased with the 
Englishman as a type, and he should be ungrateful if he 


did not make recognition of the cordiality of the reception* 
which bad been extended to him personally, both during^ 
this visit and during his previous visit in 1895. In refer- 
ence to the visit of the Society to the United States next 
year, bo wished to dismiss from their minds any undue fear 
which those who intended to visit the States on that occa-^ 
sion misht have in regard to the consequences of the tariff <*• 
with which the American people had hedged themselveie 
round. Having written to a friend, statiog that he wanted 
some pofiiiive assurances on the subject, he had received in 
reply a letter from Mr. Kussell W. Moore, who was iu the 
Customs service and* in the Appraisers Office in New Y'ork, 
informing him that tourists from abroad were not bound by 
the 100 dels, limit, hut could bring iu anything and every- 
thing which was necessary for their convenience and cont- 
fort during the voyage or during their stay in America. It 
was added that trunks containing wearing apparel could be 
left in bond in N^evv York or placed in any storehouse free 
of duty, and that, iu regard to the examination of their 
baggage, the Collector of (’ustoms would be requested to 
SCO that it was accomplished with all possible expedition,, 
and that Mr. Moore would give the matter his personal 
attention and endeavour to make the experience as little 
annoying as possible. The American committee. Prof. Hart 
went on to say, were sincerely desirous that each of the 
members of the Society who came should he able to learn 
all that was possible for himself upon the matters whicli 
were of special interest to him, and, in order that this inten- 
tion might be carried out with success, he ventured to make 
the practical suggestion that each of them should indicate, 
either individually to him or through their headquarters, 
the matters in which they were particularly^ concerned. 
The American committee would then make arrangements to 
to put each visitor into the hands of a suitable person who 
would be able to give them all the information that was 
possible. He suggested that this arrangement should be 
acted upon with as little delay as possible, so that the. 
American committee should have ample time to carry its 
wishes into effect. He had the greatest possible pleasure in 
proposing the toast of “ The Yorkshire Section,” because 
no one could have been treated in a more kindly way than 
the members of the Society had been treated by the 
Yorkshiie Section. He was sure they would agree with 
him that if the Ami*rican welcome was any narmer than 
the Y'orkshire welcome had been it W’ould be very hot 
indeed. 

Mr. J. E Bedford (Chairman of the Yorkshire Section) 
responded to the toast. What bad been said had been 
very satisfactory to the local committee, as it showed that 
the arrangements had been carried out in a way to satisfy 
the visitors. For some weeks, in fact for some months, 
the local committee had been w'orking very industriously 
at the details, but for his own part he could claim very little 
individual credit because family affliction took him away, 
but he knew that the business was left in the hands of 
capable organisers. 

Mr. Walter M. Gardner, who was received with 
applause, said that, on behalf of the local committee, he 
wished to thank those w ho had aided them so very heartily in 
the arrangements — the Mayor, Mr. W. E. Aykroyd, Mr. F. 
H. Fawkes, and those gentlemen who had so kindly and 
willingly thrown open their works. He was sure he waa 
speaking in this respect not only on behalf of the local 
committee but on behalf of the whole body of members. 
Then he thought that Bradford was to bo congratulated on 
the visit of the Society, and there was special gratification 
on account of so important an announcement as they had 
b;^en privileged to hear from Sir William Ramsay. Cer- 
tainly the Bradford meeting would he remembered, perhaps 
for all time, as the occasion on which the possibility, or even 
probability, of the genesis of one element from another was 
publicly announced. 

The President said those present had heard from Prof. 
Hart, of America, the generous arrangements which were 
being made for the reception in New York of members of the 
Society of Chemical Industry. One of the greatest honours 
which would be conferred upon the members would be the 
I reception by the President oi the United States. He thought 
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it was onlj ri^fht that they should honour the toast of “ The | 
Fresident of the United States.’* He culled upon Prof. Hurt 
to reply. 

Prof. Hart, in responding, expressed his appreciation of 
the kindly feeling which had actuated the toast. One of 
the first things he hud to learn at school was a list of the 
English kings, lie did not think he could recite it now, 
but he knew the name of the last sovereign and the present 
one, and he had not forgotten Queen Elizabeth, of course. 
The bond of brotherhood that existed among the English- j 
speaking peoples was a strong one. Ho sincerely hoped | 
that it would go on groM ing stronger. Now how were they ; 
CO give sonic practical expression to this feeling which ho j 
tound all of them shared — and he was sure the feeling was j 
strong, at least in certain quarters, on the other side of the 
Atlantic, and there had been demonstration that it was I 
stroDcf in other i>art8 of the world ? He would suggest for 
consideration that one way to get together in anything at 
all was to have common habits and common customs. ' 
There were two things which they might perhaps do. Why ' 
could not they have a common coinage to begin with, and 
\ihy could not they have a community of postal arrange- | 
ments ? i’erhaps we could do it. There was now a Board j 
of International Arbitration, and he hoped that was only a 1 
beginning. There had not been much sitbmitted to that j 
court a- yet, but let them hope there might be. The first j 
international arbitration took place between England and ; 
the United States. He was not quite sure whether England , 
was the loser, but if so England paid the debt like a man. .| 
'I'hey were ready to do the same thing, and he thought | 
America was ready to join with them as far as it was i 
practicable in all those things which they had in common, 
and he trusted that the seltish arrangements of established ' 
iaistilutions would not interfere with tlie further union of ! 
people who were after all one people. ' 

A musical entertainment, both vocal and instrumental, 
was provided. j 

Appendix. j 

The following is the text of the letter to Nature ” to j 
which Sir Wm. Itamsay made reference in his speech, i 
The commuuication takes the form of a letter to tlie editor, | 
and is headed “ Gases Occluded by Radium IJromide — ' 

Rutherford and Soddy (Phil. Mag., 1902, p. 582 ; 19o:t, i 
pp. 453 and .579) pointed out that ihe almost invariable 
presence of belium in minerals conuiining uranium indicated j 
that that gas might be one of the ultimate products of the 1 
<lisintegration of the radio-elements. Rutherford, moreover, | 

determined the mass of the projected particle which con- 
stitutes the “ A-ray ” of radium (Phil. Mug., 1903, p, 177) I 
to be approximately twice as great as that of the hydrogen I 
atom, an observation which points in the same direction. I 
These A'pai ticles are readily absorbed by solids, and should ; 
accumulate in the solid salts of radium and iu the radio- I 
active minerals. | 

We have been engaged for some months in examining 
the spectrum of the radio-active emanation ” from radium, | 


and daring this work the opportunity presented itself of 
examining the gases occluded by 20 mgrnis. of radium 
bromide which bad been kept for some time iu the solid 
state. These gases, which are coiitiuuously generated, 
have already been partially examined by their discoverer, 
Oiesel, and by Bodlaender (Ber., 36 , [2]» 317; thin 
Journal, 1903, 322), end found to consist mainly of hydroj^en 
ami some oxygen. Wo have found that after removing 
hydrogen and oxygen from the gas evolved from 20 mgra. of 
radium bromide, the spectrum showed the presence of carbon 
dioxide. On freezing out the carbon dioxide, and with it a 
large proportion of the radium “ emanation,” tlie residue 
gave unmistakably the D;, line of helium. This was con- 
firmed by sealing off the tube and comparing its spectrum 
with that of a helium tube. The coincidence of the two 
lines may be takcu to be at least 1-1 0th of the diatance 
between D, and D^, or say 0*5 of an Angstrinii unit. 

This observation, if confirmed, substantiates the theory 
already mentioned, and brings ordinary methods to bear on 
the changes occurring in radio-active bodies. 

July 10. William Ramhay. 

FuEDKRioit Sooin. 

P.S. (July 13). — We ha c repeated the experiment with 
SOingrs. of fresh radium bromide, kindly placed at our 
disposal by Prof. Rutherford, whicli had probably been 
kept for ^eve^al months in the solid state. Entirely new 
apparatus was constructed for the purpose, and better 
precautions were taken to exclude from the spectrum tube 
carbon dioxide and tlie emanation. The spectrum was 
practically that of pure helium with the addition of tw'o 
new lines. The lines identified are : — 


Rod 6677 

Yellow (D;,) 6S7(5 

Gri'cn 5010 

(•ro(‘ii-bIiU' 4!i32 

Blue 4710 

Violet 4472 


The additional lines are one in the red and one in the 
green ; these wc have been unable to identify. 

THIRD I »AV.— Friday, July 17tu. 

The parly left Bradford by speci il train at 9.10 a.m., 
arriving at Itipon about 10.20 a.ra., where conveyances took 
the visitors to Studley Royal, and by walking through the 
lovely park a visit was made to Fountains Abbey. 

The visitors were .subsequently conveyed to Ripon, where 
luncheon was provided at the Unicorn Hotel ; alter luncheon 
a visit was made to Ripon Cathedral, and later on ihu party 
proceeded to Harrogate. 

Here afternoon tea was provided at the Grand Hotel, 
the visitors returning to Bradford about 6.30 p.ra. 

In the evening, from 8 to 10 p.m., a Ladies’ Musical 
Piveiiiiig was held in the Midland Hotel, tho day’s 
entertainments being concluded by a Smoking Concert 
at 10 p.m. 
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I.-PLANT. APPARATUS. AMD MACHINERY. 

Ebolish Patents. 

02S€8 ; Method of and Apparatus for Separating , 

from^ a Liquefied Mixture thereof The Linde Ilriti.Kh 
llcfiigeration Co., Ltd., London. From C. Linde, Munich, 
Bavaria. Eng. Pat. 14,111, June 21, 1902. 

See U.S. Pats. 727,650 and 728,173 of May 12, 1903 ; this 
Journal, 1903, 743. Compare also Eng. Pat. 12,528, June 28, 
1895 } this Journal, 1896, 528, — E. S. 

Furnaces ; Impts. in . J. M. Stratton, Paisley, 

Scotland. Eng. Pat. 15,043, July 5, 1902. 

An air chamber with its sides sloping upwards, so as to 
form a coustricted upper opening, is placed in the ash-pit 
centrally beneath the grate of the furnace, and air, either 
cold or preheat(‘d, or mixed with steam, is blown in. 
Another plan consists in arranging pivotally mounted or 
fixed baffle-plates longitudinally or transversally beneath 
the grate, these serving to deflect the air blown into the 
ash-pit to different parts of the fire. — L. F. G. 

Furnaces / Impts, in Regenci'ative . A. G. Bloxam, 

Loudon ; from F. 11, Treat, Pittsburg, Pa. Eng. Pat. 
16,175, July 21, 1902. 

A riT furnace has at each end a gas regenerator, and 
beyond that an air regenerator. At the right-hand end is a 
valve controlling the admission of the combustible gases 
into one of two passages, at the same time connecting the 
other passage to llie chimney. At the left-hand end is a 
similar valve controlling the air supply. The combustible 
gases pass from the gas valve through one of the passages 
into the right-hand heated gas regenerator, and air passes 
from the air-valve through a flue below the furnace 
into the right-hand heated air regenerator. The heated 
gases mix and are burnt. The products of combustion pats 
partly down through the left-hand gas regenerator, heating 
It, and out to the chimney through the other passage 
controlled by the gas valve ; and partly through the left- 
hand air regenerator, heating it, and out to the chimney 
through the other passage controlled by the air-valve. 

On reversing the valves, the gases and air are sent through 
the heated left-hand regenerators, and the products of 
combustion f»ass through and heat the right-hand re- 
generators. — L. F. G. 

Furnaces or Apparatus for Roasting^ Calcining, and the 
like. G. W. Johnson, London. From Verein Chemischer 
Fabrikeu in Mannheim, Mannheim. Eng. Pat. 16,207, 
July 21, 1902. 

See U.S. Pat. 726,911 of 1903 ; this Journal, 1903, 690. 

—T. V. B. 

AHration of Liquids; Method for the more Efficient and 

more Economical . A. P. Swan, Dundalk, Ireland. 

Eng. PaVl6,363, July 23, 1902. 

The litjuid to be aerated is contained in a cylindrical 
vessel, in which it is subjected to a circular movement by 
mechanical or other means, the air being forced by pressure 
through u finely-divided plate ” and wire gauze into the 
liquid near the bottom of the vessel. In consequence of 


( the movement of the liquid, and the diminiBhod buoyancy 
of the air due to its “ finely-divided stale,” the air remains 
submerged for a prolonged period instead of rising straight 
upwards to the surface of the licjuid.—U. A. 

Condensers for Distillation and for other Heat Trans- 
feriHng Purposes ; Apparatus for use as — . C. IL 
Cribb, London. Eng. Pat. 17,131, Aug. 2, 1902. 

Simple condensers, which may he employed also as the 
elements of compound condensers, are formed of two tubes, 
arranged one within the other, and forming an annular 
condensing space between them. The condensing space is 
; enlarged at the top, and diminishes in sectional area down- 
wards, so that, when used for condensing vapours, the 
space is greatest where there is most vapour, and least 
I where condensed liquid predominates. By making the 
ends of different sizes, they may be adapted for reflux 
condensation and for ordinary distillation respectively. 
Th(; condenser may be wholly enclosed in a water-jacket 
and the inner tube also supplied with cooline water, or a 
part of it may be evaporative, and another part may bo 
cooled by air. Wires, ridges, or baffles may be provided, 
to cause the vapours to follow a spiral course through the 
condensing space. — K. A. 

Compressed Gases or Liquids; Receptacles for , to 

Prevent Explosion thereof. 11. A. Pryor, London. 
From the Soc. Anon. d’P^scaut et Meuse, Paris. Eng. 
Pat. 20,241, Sept. 16, 1902. 

SiiE Fr. Pat. 324,350 of 1902 ; this Journal, 1903, 618. 

— T. F. B. 

j Crushing and Pulverizing Machines ; Impts. in • 

I C. E. Hall, Sheffield. Er.g. Pat. 2702, Feb. 5, 1903. 

I In roller crushing machines, such as are described in Eng. 
Pat. 2540 of 1881, the elliptic spring arrangement for 
exerting the required yielding pressure on the rollers, is 
replaced by one or more hydraulic cylinders, acting through 
pressure plates and tension bars, which are made ad- 
justable to enable the distance between the rollers to be 
regulated. 

The patentee also describes and claims a crushing, 
machine comprising two concentric main rollers, and a 
number of smaller rollers mounted in the annular space- 
between the main rollers. Springs or hydraulic cylinders 
are employed to press some of the small rollers towards the 
outer (or working) surface of the inner main roller, and 
the other small rollers towards the inner (or working > 
surface of the outer main roller. — Jl. A. 

United States Patents. 

Furnace; Muffle Roasting . F. Meyer, New York. 

U.b. Pat. 731,114, Juno 16, 1903. 

The furnace consists of a number of vertical chambers, 
each made up of a series of superposed hearths discharging 
from one to the other, The hearths have rotary stirrei'' 
mounted on a vertical shaft, and are heated by a furnaci- 
common to the series, the flues extending below the lower 
hearths of the series and above the roofs of these hearths 
j An intermediate heating furnace, common to two ro\vs or 
I series of hearths, may also be provided. The stirrer 
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column i» provided with blades, the inner ends of which 
are of angular cross-section and* fit within corresponding 
angular orifices in the column, to which the blades are 
jointly, secured by a through bolt.— U. A . 


Centrifugal Separator' [Oi7, ^c., Jrom Sleam\. T. S. j 
. Patterson, Flushing, N. Y. U.S. Pat. 731,215, June 16, ' 


1903. I 

Tbk drum of the separator is carried by a steam-driven j 
turbine, and encloses a chamber constructed to receive the i 
exhaust-steam from the turbine ami to heat the contents of j 
the drum. Blades are utilised to eject the steam from the 
chamber, and lubricating ducts are provided to conduct the 
separated materials to the bearings of the machine. — 11. A. 


JJUiillitig Apparatus. W. E. Lummas, Lynn, Mass. 
U.S. Pat. 731,799, Juno 23, 1903. 

See Knc. Pat. 25,907 of 1902 ; this Journal, 1903, 202. 

T. F. B. 

Fires ; Method of Extinguishing . A. H. van Riper 

and P. F. Guthrie, Nutley, M.J. U.S. Put. 732,143, 

June 30. 1903. 


'Fhe method consists in applying to the tire a freshly pre- 
pared solution of sodium hyposulphite (thiosulphate). This 
may he obtained by interposing between the water-tap and 
tiro-hose a reservoir containing crystals of sodium hypo- 
sulphite, which dissolve in tho running water so as to give a 
solution of sodium hyposuli>hite of about 1*75° B. — A. G. L. 


Colutmi for Column Stills. Pi. Guillaume, Paris. 

U.S. Pat. 732,548, June 30, 1003. 

The column is provided with fixed inclined plates curved 
downwards at their lower edges, and extending into the 
column so that they compel the ascending vapour to take 
n zigzag course, each inclined plate being combined with a 
more or less vertical plate, which is arranged so that a 
gutter having a narrow opening at its bottom is formed 
between it and the inclined plate. (See also P'r. Pats. 
320,850 and 321,871, and p]ng. Pat. 5794 of 1902; this 
Journal, 1903, 136, 313, and 223).— R. A. 


French Patent. 

Fumes and Gases, ; Apparains for Removing 

W. Lynes. Fr. Pat. 327,012, Bee. 4, 1902, 

See Eng. Pats. 14,015 and 22,852 of 1902; this Jonrnul, 
1003, 484 and o44 respectively. — T. P\ B. 


II.-FUEL. GAS. AND LIGHT. 


In applying this reaction to the purification of gas, 
the most siiUable solvent is anthracene oil, containing 
a determined proportion of high-boiling tar bases. To 
this is mlded 5 per cent, of aniline, about 0*2 per cent, of 
sulphur, and about ,5 per cent, of benzol, tho latter being 
added to prevent the removal by the mixture of tho benzene 
existing in the gas. Tho mixtiiri? may bo used in a standard 
washer, or other suitable apparatus of that character, and, 
a.s it dissolves 15 per cent, of naphthaleue, it alTords a 
means of combining, in one apparatus, the purificatioa of 
the gHs from sulphur, with Bueb’s process for the e\ traction 
of naphthalene. 

Tho sulphocarhauilide, being but slightly soluble, 
senamtes out during tho operation us a finely crystalline 
deposit, which may he filtered off. 

The author’s experiments show that the process removes 
about six-sevenths of the sulphur present in tho gas. All 
the carbon bisulphide is removed, and tho thiophene is 
retained by the solution. The nature of the remaining oue- 
seventh is unknown ; but that it does not consi.st of mer- 
captan or condensable bodies is proved by the fact that 
strong sulpliuric acid does not retain it. i’heuylhydrazine 
removes about oue-half of it. — If. B. 

Methane Jlomolvgues in Coni Gas; Ocrurrence and 

Determination of . K. (iraefc. X.XIIL, page 885. 


(y.mplex Cyanides; New Method of Analysis of 

[^Determination of Ferroeganides in Spent Gas Puri- 
fiers'}. M. Dittrich aud C. flassel. X\ I IL, page 883. 

Carbides and Acttylene-Aeetylides ; Preparation of 

by the Aetion of Acetylene Gas on the Alkali and 
Alkaline Earth Metal Hydrides. H. Moissan. VII., 
page 805. 


English Patj'nts. ' 

Coking" Ovens ! Impts. in . G. VVoUers, Dortmund, 

Germany. Eng. Pat. 9087, Ai>ril 22, 1903. 

In a coking oven with regenerators operated alternately 
for heating the air of combustion, the claim is for the com- 
bination of means for supplying gas and air to altirrnate 
fines ill the furnace walls, aud for conveying the products 
of comhuslion through the neighbouring flues to the 
regenerator actually in operation ; also moans, bn the 
regenerator.s being reversed, for supplying gas to tho 
neighbouring flues, and pa.s.sing the product.^ of combustion 
from the same through the flues that in the preceding 
operation were supplied with fresh gas.— C. S. 


Alcohol as Fuel in Oil Engines. C. W. Weiss. 

Eng. and Mining J., 19u3, 75, 

The author states that tho results of some experiments 
made to substitute Cheap alcohol for oil as fuel in standard 
oil engines were entirely satisfactory. A mixture of four 
parts by volume of Cuban alcohol with two parts of water 
developed 4 h.p. for one hour. The specific gravity of the 
alcohol was 0*794 and that of tho mixture 0*9. 1 1 is stated 

that this application of alcohol will bo of considerable 
importance in the matter of producing power cheaply in 
Cuba, in Brazil, and other South American countries and 
in the Philippines, where alcohol is cheaper and more 
readily obtainable than oil. — A. S. 

Sulphur Compounds in Coal-Gas and their Removal by 
(tnd Trachmann*s Process. F. Frank. J. fur 
Gasbeleucht., ]903, 46, [2*>]» "1^ — ^^** 

The process of Pippig aud Trachmann for the removal of 
f*ulphur compounds from gas is based upon the fact that 
carbon bisulphide combines with aniline, in the presence of 
small quantities of sulphur as contact substance, to form 
BulphocarbanUido, in accordance with the equation ; — 

CSs -I- 2CfiUjNH2 « GS(NHCoH5)2 + HsS. 

The hydrogen sulphide formed can be eliminated by 
known methods. 


Coking Ovens; Impts. in . ('. Wilke, Dortmund, 

Germany. Eng. Pat. 9401, April 25, 1903. 

In a coking oven with vertically disposed lieatiug flues and 
gas-distrihuting channels or jots underneath, tho ccniibina- 
lion is claimed of a series of channels, leading through the 
vaults below the furnace to the gas chunuols or jets, the 
lower ends of these vault channels , being provided with a 
peep hole, and a cleaning implement that ran be passetl 
into the jet above. The lower ends of the vault channels 
are closed with a cap throtigh which the cleaning implement 
is passed, and in which tho peep hole is situated. — C. S- 

Wood, Peat, or the like ; Treatment of Comminuted , 

to Prepare it for Cvnsolidaiinn. A. Classen, Aix-la- 
Chapelle. Eng. Pat. 17,299, Aug. 6, 1902. 

See Fr. Pat. 320,722 of 1902 ; this Jourual, 1903, 020. 

— T. F. B. 

Fuel ; Impts. in Burning Liquid in Steam Boilers. 

J. Weir, Cathcart, ^^B. Eng. Pat. 15,917, July 17, 
1902. 

The liquid fuel is fed into thl* furnace in a direction opposite 
to the escaping products of comhuslion, the heat from 
I those serving to vaporUe the liquid iuel.‘ — L. F . G. 
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Combustible for Explositm Motors ; Liquid — . F. de 
Mare, Brusselx. Kug. Pat, :)b26, Feb. 16, 1903. Uiidtr 
Internat. Conv., Aug. 11, 1902. 

To increase tlie calorific power of alcohol (preferably amyl I 
alcohol; for use as a fuel in motors, it is mixett with I 
nitrobenzene, the proportions being varied in accordance 
with the effect obtainable in the motor used. — C. S. 

Vapow -Burning Apparatus i Impts, in A. Kitson, 

London. Eng. Pat. 13,785, June 17, 1902. 

A THERMOSTATIC device which allows oil to pass to the 
vaporiser only when the latter has become sufficiently heated, 
and which cuts off the supply of oil when it has cooled 
down. The device consists of a hollow brass tube, inside 
of which is an iron rod, screwed into a plug at one end of 
the brass tube. The other end of the brass tube is pro- 
vided with a stutfing-box, the gland of which contains two 
passages, arranged to be connected respectively to the oil 
reservoir and to the vaporiser. The end cf the iron rod 
acts as a valve, the gland forming the seat, and cuts ofif 
connection between the two passages ; connection only 
being established when the brass tube has by expansion 
moved away from the valve end of the iron rod. The brass 
tube is provided with holes, air circulating through these 
serving to keep the iron rod cool ; it is not exposed to the 
direct heat of the vaporiser, so that it is heated more slowly 
and becomes cool faster than the vaporiser. (See also Eng. 
Pat. 23,458 of 1902 ; this Journal 1903, 289.) — L. F. G. 

Explosive Gases [^Acetylene and Oxygen']f Apparatus for 
Use in the Production and Supply of . J. Y. John- 

son, London. From the Cie. Franejaise de I’Acotylene 
dissous, Paris. Kng. Pat. 14,057, June 20, 1902. 

The explosive mixture of gases, as, for example, acetylene 
and oxygen, is produced in a nozzle-piece consisting of an 
outer tube, into which the oxygen is led, and a concentric 
inner tube, conveying the combustible gas, the latter tube 
having a longitudinal series of holes or a very thin slot. 
The mixture thus becomes richer in combustible gas as the 
outlet of the nozzle is approached, and the effects of back- 
firing are minimised. An arresting chamber, filled with 
brick or porous ceramic material, is connected to the inner 
tube, so that the combustible gas, if explosive by itself, 
will he unaffected by a back-fire in the nozzle. — U. B. 

Blast Furnace Gases ; Rough Cleaning of . 

B. H. Thwaite, London. Eng. Pat. 14,77 1, July 2, 1902. 

The gases are passed through a vessel in which a disc or 
discs are rotating at high velocity, and by centrifugal action 
the gases are driven against the sides of the vessel, down 
whicii a mixture of tar and water flow.s. The heavier 
particles of suspended matter are thus removed.— II. B. 

Gas Producers; Impts. in , and in Apparatus Con- 

nected therewith. W. T. Tonkin and S. Puplett, I.A)ridoii. 
Eng. Pal. 15,498, July 11, 1902. 

The 25 claims relate to a producer for use with bituminous 
coal, in which the products distilled from the fuel in a 
vertical charging-retort at the top of the generating chamber 
are brought into contact with hot chequer work to produce 
fixed gases, and the hot producer gases are led through a 
hcat-interchanger and through a water scrubber, so as to 
heat the air blast and saturate it with water vapour. The 
prodacer is provided either with curved pokers, resting in 
the water seal and moving in a curved path up into the 
fuel in the generator, or with a vertical poking device, 
moved up from below and partly revolved and moved from 
side to side by means of mechanism. The rod,carr)ing the 
charging bell, which extends down into the retort to form a 
poker, passes through a spherical stuffing-box, which allows 
angular movement in all directions. 11. B. 

[Coal] Gast Condensing Apparatus for Use in the 
Manufachme of — . J8. B. Clapbaro, Keighley. Kng. 
Pat. 16,668, July 28, 1902. 

A SERIES of condensing towz^rs is so arranged that the 
hot gas enters the towers at the top and leaves them nt the 
foot, whilst the cooling water flows up through them and 


leaves them at the top. By means of suitable valves, the 
order in which the towers come into use may be varied, 
and the flow of gas and water may be controlled. — H. B. 

Water-Gas Generating Apparatus; Impts. in . 

A. G. Glasgow, London. Eng. Pat. 63 11, March 18, 1903. 

A DUST-coLLECTiNO chamber is placed at the end of the 
outlet-conduit from the top of the generator, and a branch 
leads from the conduit to the carburetter or other connected 
vessel, the arrangement being such that the dust-laden 
gases travel towards the duj-t collector, and by reason of 
its greater momentum the dust passes on into the collector, 
whilst the gases turn into the branch leading to the con- 
nected vessel. The flow of gas from the top or bottom of 
the generator is controlled by means of a reversing valve 
in a valve chamber, in which the conduits from the top and 
I bottom of the generator aiul that leading to the connected 
1 vessel, meet The reversal of the valve also causes reversal 
of the cock supplying steam to the top or bottom of the 
generator. — H. B. 

Gases; Method of and Apparatus for Cleansing Waste 

and other . E. Kratochvil, Kraluv Dvur, Bohemia. 

Eng. Pat. 6387, March 19, 1903. 

The gases to be cleaned are passed through a casing in 
which rotates a horizontal shaft provided with discs. 
Streams of water impinge on the faces of the discs, and are 
dispersed by centrifugal force. The discs may be provided 
with projei^ting pins to assist in distributing the water. 

— H. B. 

Gas Producers ; Impts. in . O. Lindemann, London. 

Eng. Pat. 9504, April 27, 19.03. 

The gas producer has a charging hopper which is an 
extension of the fuel chamber, a vertical grate, and a gas- 
exit lower than the middle of the height of, and on the 
opposite site to, the grate. I’he products of combustion 
and distillation formed in the upper layers are thus obliged 
to pass through tbo lower layers of fuel. Tlie grate may 
he in two portions, a flue opposite to the upper portion 
conveying the products of combustion down into the zone 
of combustion at the lower grate. — H. B. 

Electrodes for Electric Arc Lamps ; Manufacture of . 

A. Blondel, Paris. Eng. Pat. 6060, March 10, 1903. 
Under Internat. Conv., April 8, 1902. 

See U.S. Pat. 714,277 ; this Journal, 1903, 19. The central 
core of alkaline salts there described may be dispensed with. 

~H. B. 

Mantles for Incandescent Gas and other LampSj and 
Method of Making Same. M. J. Schwartz, Berlin. Eng. 
Pat. 6845, March 24, 1903. 

The strengthened head of the mantle is provided with flaps 
or tongues projecting downwards over the otherwise weaker 
portion, so as to extend the line of connection between the 
mantle and strengthening fabric. — H. B. 

United States Patents. 

Fuel; Artificial — — , and Process of Making Same. 
E. C. May, Chicago, lil. U.S. Pat. 732,574, June 30, 
1903. 

The fuel is made from garbage, which, after it has been 
crushed, is treated with a disinfecting material (calcium 
chloride), dried, then mixed with a saponaceous substance 
(made from crude petroleum and potassium protoxide), and 
finally mixed with a binding agent (coal-tar), the resulting 
product being pressed into briquettes.— R. A. 

Coke Oven and Gas Producer. J. A. Potter, Pittsburg, Pa. 
U.S. Pat. 731,950, June 28, 1903. 

A Continuous coke oven, of vertical stack form, is provided 
round its lower poiiiou with regenerative flues having ga> 
inlets, and round its middle portion with a combustion 
chamber, having air-inlets. At the top it has a gus off-take 
and a pusher for forcing the charge downwards, whilst at 
the bottom it has a movable blade arranged to shear off and 
discharge successive portions of the charge.— H. B. 
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Prothicer Goa ; Process of Making . F. W. j 

MatthieBsen, Lasalle, III. U.S. Pat. 730,941, June 16, 1903. ' 

The volatile parts of the fuel are separated from the non- 
volatile by distillation in the upper part of the producer by 
means of heat reflected upon the fuel, the volatile portion 
being there oxidised as a first step in the openition. The 
non-volatile portion falls to the lower part of the producer 
and is there burnt. (For the apparatus, see U.S. Pat. 
723,‘i24 ; this Journal, 1903, 486.) — H. B. 

Gas ; Method of Treating . O. N. Cluldliii, Fort 

Wayne, Ind. U.S. Pat. 731,412, June 16, 1903. 

In order to remove tar, ammoniacal liquor, &c., from coal- 
gas, without reducing its illuminating power, the gas is 
cooled at a regulated temperature above 90"^ F., thereby 
removing part of the suspended tar; the remaining tar is 
precipitated by dry mechanical impact ; and then the gas is 
cooled and the ammonia is extracted. — II. B. 

Gas- Manufacturing Apparatus, G. Cothran, Summit- 
ville, Ind., Assignor to the Crude Oil Gas Co., Chicago. 
U.S. Pat. 731,434, .rune 23, 1903.; 

The apparatus comprises a furnace, an air-heating coil and 
a retort within tlie furnace, a carburetter into which the 
hot air from the coil is discharged under pressure, a drain 
pipe from the carburetter, and a fan-shaped trough on to 
which the discharge from the drain falls and is sprayed j 
into the retort. — H. B. 

Calcium Carbide ; Process of Preparing . K. F. Price, 

Assignor to Union Carbide Co., Miagara Falls. U.S. 
Pat. 731,070, June 16, 1903. 

Small carbide is powdered and mixed with powdered 
bituminous coal. The whole is heated to drive off volatile 
matter, and the coherent residue is crushed into pieces of 
suitable size. — F. IJ. L. 

Acetylene Gas ; Process of Generating — . G. J. Atkins, 
Tottenham. U.S. Pat. 731,652, June 23, 1903. 

See Eng, Pat. 22,425 of 1899 ; this Journal, 1901, 31. 

T. F. B. 

French Patents. 

Combustible \ Artificial . International Fuel Co. 

Fr. Pat. 327,164, Sept. 2t, 1902. 

See U.S. Pats. 711,166 and 711,167; this Journal, 1902, 
1323.— H. B. 

Electrodes ; Manufacture of Arc Lamp . 

A.Edelmann. Fr. Pat. 327,155, Dec. 9, 1902. 

To the carbon electrodes there are added, for the purpose 
of increasing the illuminating power, vitreous sub.Htances 
obtained by fusing metallic compounds with suitable fluxes, 
such as water-gloss, boric acid, &c., and then pulverising 
the mass. — H. B. 

Electrodes ; Manufacture of Arc Lamp — . 

A. Edelmann. Fr. Put. 327,156, Dec, 9, 1902, 

To the powdered carbon are added the double compounds of 
boron with the alkalis and alkaline earths, such as borona- 
trocalcite, horacite, stassfurtite, &c., either alone or mixed 
“^’ith metallic oxides. — H. B. 


ni.~DESTEUCTIYE DISTILLATION. 
TAB PEODUCTS, PETEOLEUM, 

AND MINEEAL WAXES. 

Gas Liquor ; Determination of Thiocyanates (Sulpha- 
cyanides) in — . Linder. Vll., page 863. 

Ammoniacal Liquors ; Constitution of . Linder. 

VII., page 804. 


United States Patent. 

Petroleum ; Apparatus for Continuous Distillation of 

. W. D. Perkins, Oil City, Pa. Assignor to G. B. 

Att-n, F. M. Thompson, J. H. Aton, L. B. Wade, T. A. 
McIntosh and J. M. Kerr. Wellsville, Ohio. U.S. Pat. 
731,913, June 23, 1903. 

The combinations include a vaporiser ; a receiver for tho 
uuvaporised product ; condensers, maintained at nearly 
constant temperature, arranged in scries, and fitted with 
I pipe coils ; receivers, connected with the condensers, for 
! heavy unvaporised products ; a steam superheater, con- 
j nected by a pipe with two of the condensers ; a steam pipe 
with injectors arranged in the pipes conveying tho un- 
j vaporised products ; a gas burner placed umlerueath each 
' heater ; a float and valve in the latter, for regulating the 
I escape of oil ; means for feeding oil to one of the heaters, 
and for conveying the iinvnporised products to the various 
heaters in succession, ami to tho vaporiser. — C. S. 

IV.— COLOUEIND MATTEES AND 
DYESTUFFS. 

Indigo ; Improved Method of Determining , by Means 

of IJydrosulphitc, A. Biuz and A. Kufferath. XXllI., 
page 885. 

Knqlish Patents. 

Aromatic Compounds^ and (Colouring Matters therefrom ; 

Manufacture of New . H. B. Hansford. From 

L. Cassella and Co., Frankfurt a/M. Eng. Pat. 16,823, 
July 29, 1902. 

Skis Fr. Pat. 323,202 ; this Journal, 1903, 491. (/ompore 
also U.S. Pat. 723,154 ; this Journal, 1903, 490. — E. F. 

Sulphur Dyes for Dyeing Cotton Directly"; Manufacture 

of . G. W. Johnson, London. From Kalle and Co., 

Biebrich-on-Khine. Eng. Pat. 10,932, July 30, 1902 

See Fr. Pat. 323,490 of 1902 ; this Journal, 1903, 491. 

— T.F. B. 

Nitroso-oxy Compounds or Quinone Chlorimidea and 
Aromatic Amines ; Manufacture of Condensation Pro- 
ducts from — - ■ of Leucoindophenols therefrom^ and of 
Sulphurised \ Sulphide~\ Dt^estuffs derived from the said 
Condensation Products and Leucuindophenols, O. Imray. 
From The Society of (Chemical Industry, Basic. Eng. 
Pat. 7025, March 2C, 1903. 

Coloured products, characterised by tho fact that on 
reduction they yield entirely or mainly leucoiudophenols, 
are obtained by condensing aromatic amines, with a free 
para-position, with iiitrosophenols or quinone-chlorimides 
of the benzene or naphthalene series. Primary, secondary, 
or tertiary alkylated or alpbylated amines may be used, the 
amine being able to combine with more than one molecule 
of nitrosohydroxy compound if it contains several free 
para-positiohs. The reduction to leucoindopbenols may be 
performed in either acid or alkaline solution with the usual 
reagents. The condensation products, or their reduction 
products, are converted into blue to black sulphide dye- 
stuffs by the action of sulphur and sodium sulphide, as 
described in Eng. Pats. 9968, 1902 ; 5385, 1900 ; and 9969, 

I 1902 (this Journal, 1900, 530, and 1902, 1024), or accord- 
ing to Fr. Pat. 284,387. Compare also U.b’. Pat. 727,387 ; 
this Journal, 1903, 698. — E. F. 

United States Patents. 

Indoxyl; Process of Making . P. K. Clbcrreit, 

Assignor to The Badische Anilin und Soda Fabrik, both 
ot' Liidwigshafen-on Rhine. U.S. Pat. 731,385, June 16, 
1903. 

Indoxylic acid and indoxyl are prepared by heatiii?, in 
vacuot phenylglycin-o-cai boxy lie acid with caustic alkali, 
in presence of water, until the desired condenaation has 
been effected.’’ — T. F. B. 
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Azo Dye ; Bluish-Violet . A« Israel and O. Dressel, 

' Assignors to Farbonfabriken of Elberfeld Co., N.Y. 

U. S. Pat 731,460, June 23, 1008. 

A KKW azo dyestuff is obtained from chloro-/)*pbeDylene- 
diamine and 1:8- dibydroxynaphthalene - 3:6 » dtsulphonic 
acid, containing the chlorine atom in meta-position to the 
azo-group. It dyes wool from acid baths in bluish- violet 
shades, fast to light.— E. F. 

Sulphur Dye (Green) f and Process of Making same . j 

E. Culmann, Assignor ,to Schoellkopf, Hartford, and 
Hanna Co., Buffalo, N.V. U.S. Bat. 731,660, June 23, 
1908. 

A GREEN dyestuff is obtained by boiling a melt of the 
bydrocblorido of amiuoazobenzene and p-aminophenoi with 
sodium sulphide and sulphur. (Jreen dyestuffs are also 
obtained by boiling a melt of the hydrochloride of araino- 
uzobenzene with sodium sulphide and sulphur with or ! 
without a copper salt. The dyestuff obtained in the latter j 
case is almost insoluble in sodium carbonate solution, but I 
soluble in sodium sulphide solution and in concentrated 
sulphuric acid. — E. F. 

Mono'uzo-dyestuff, (Yellotv) [^Azo-Dyeslujfsl^and Process 
of making same. W. Dollfus and 11. Hagenbach, As- 
signors to Farbwerke vorm. Meister, Lucius and Briining, 
llochst a/M. U.S. Pat. 731,670, June 2.3, 190.3. 

Di /v/.OTifiKP o-amino -p - sulphobenzoic acid is combined 
with phenylmethylpyrazolone, forming a yellow dyestuff, 
easily soluble in hot water, and specially suitable for pre- 
paring yellow insoluble colour lakes, fast to water, acid, 
lime, and light.- -E. F. 

Sulphur Dye; Blue ■■ ■ ■- , and /^rocess of Making same. 

I. Levin8tein,and 11. Levinstein, Assignors to Ivevinstciu, 
Ltd., all of Manchester. U.S. Pat. 732,090, June 30, 

‘ 1903. 

See Eng. Pat. 12,229 of 1902 ; this Journal, 1903, *190. 

— T. P. B. 

[^Dleclrolylically) Oxidising Organic Compounds. M. 
Moest, Afsiguor to The Farbwerke vormals Meister, 
Lucius uiid Briining. U.S. Pat. 729,502, ^lay 26, 1902. 
XL A., page H72. 

V. -PKEPAEmG, BLEACHINa. DYEING. 
PEINTING, AND FINISHING TEXTILES. 

YAENS. AND FIBEES. 

English Patents. 

Mercerisation of Cotton or other Yarns ; Apparatus to he 

Employed in connection u'ith the I^ang Bridge, 

Ltd., and W. E. Wood, both of Accrington. Eng. Pat. 
13,982, June 20, 1902. 

The apparatus consists essentially of a frame which carries 
a lower roller of fixed position, and above this a sbalt on 
which is hung a framework in which two or more smaller 
rollers work ; these latter are flanged to prevent the yarn 
from slipping off. 

The banks can be put in the machine by bringing the 
smaller rollers below their shaft, and then, by bringing 
them above the shaft, the hanks are put in tension. 

A screw arrangement is provided to adjust the upper 
rollers for different lengths of hank. A catch and slot aro 
provided to ke,ep the upper framework in position. 

A perforated pipe, for spraying the yarn whilst in 
motion, and a tank beneath the apparatus, are also 
provided.— T, FI B. 

Oils; Impts. in the Manufacture of — [j/ordcjw/^]. 
E. Meusel.' Eng. Pat. 7410, March 31, 1903. XIL, 
page 874. 


Colour Effects on Woven Fabrics / Process of Obtaining^ 
by Embossing and Subsequent f^rintiny. Certain . 
Calico Printers* Association, Ltd., and J. Nuttall, both of 
Manchester. Eng. Pat. 16,438, July 24, 1902. 

The desired design is embossed on the fabric, which is then 
printed lightly in an ordinary calico-printing machine, so 
that the embossed portions are printed. The fabric is 
Anally fixed and finished, so that the embossing is removed, 
leaving only the design in colour. — T. F. B. 

Sulphurised DyeslufTs for Printing Fabrics. O. Imray, 
London. From Farbwerke vormals Meister, Lucius and 
BriiniDg, Hoechst a/Main. Eng. Pat. 16,897, July 30, 

1902. 

With the object of preventing the attacking of the rollers, 
in printing machines, by sulphur or free sulphides in crude 
sulphurised dyestuffs, the following methods aro used ; — 
When the proportion of sulphur is small, a solution of 
sodium xanthate, or any other thiocarbonate, is added to 
the alkaline printing mixtun*. 

With larger amounts of sulphur, the crude dyestuff is 
mixed with a bisulphite (or sulphurous acid and .an alkali), 
vxhich converts the sulphur into thiosulphate. — T. F. B. 

Dyed Textile Materials ; Apparatus for Oxidising . 

C. K. Wild, Lansdowne, Pa. Eng. Pat. 7.'362, April 1, 

1903. 

Sek U.S. Pal. 726,207 of 1903 ; this Jourual, 1903, 624. 

— T. F. B. 

Fireproofing of Textile Fabrics ; The . II. Grim- 

shaw, Manchester. Eng. Pat. 16,372, July 16, 1903. 

Animal or vegetable fibres, or fabrics composed of these, 
are rendered incombustible by immersion iu solutions of 
“ inorganic ” ammonium saltb. — T. F. B. 

United States Patenj'. 

Waterproofing and Hot-proofing Fabrics ; Method of . 

.1. Williams, Assignor to The Oriental Waterproofing 
Syndicate, Ltd., both of Hackney Wick. U.S. Pat. 
731,002, June 16, 1903. 

See Eng. Pat. 19,013 of 1901 ; this Journal, 1902, 1132. 

— T. F. B. 

French Patents. 

Fulling and Dyeing of Woollen Fabrics. A. Elosegui. 
Fr. Pat. 327,065, Dec. 6, 1902. 

See Eng. Pat. 371 of 1903 ; this Jourual, 1903, 416. 

— T. F, B. 

Dyeing Woollen Fabrics in the Fulling Trough. 

A. Elosegui. Fr. Pat. 327,066, Dec. 6, 1902. 

See Eng. Pat. 3G9 of 1903 ; this Journal, 1903, 491. 

— T. F. B. 

YII.-ACIDS, ALKALIS. AND SALTS. 

Alkali, Works ; Thirty-ninth Annual Report on , 

by the Chief Inspector, Feb. 21, 1903. 

The inspector considers that the advances made iu 
chemical technology in recent years have brought about 
conditions, provision for which i.s not completely made in 
the Alkali, &c.. Works Uegulation (Amending) Act of 1892. 
Damage is sustained by crops and vegetaiion generally, 
from escape ot acid gases, in some districts, as in Widnes, 
for instance, Irom chemical works, subject to control, and 
from the tall chimneys of metallurgical works, the opera- 
tions of which are exempt from inspection under the 
Alkali Acts, and it is not always easy to apportion the blame, 
'fhis consideration is not, however, one to cause any 
slackening of vigilance over acid escapes from chimneys 
connected with the Chance-Claus process, which escapes 
I have occasioned serious remonstrance during the past year. 

I Experiments made with “ Weldon mud,’* as a contact 
i material in Claus kilns, show that it offers only slight 
advantages over iron oxide similarly used. The investiga 
I tions initiated in the preceding year into the reactions that 
j take place in these kilns have been continued in Scotland, 
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efipeoially to determine the working conditions most favoar- 
abie for maximnm decomposition of hydrogen sulphide, 
with the highest yield of sulphur in the free state. These 
conditions proved to be : 1. That the working temperature 
should not fall below 400® F. ; a higher temperature results 
in oxidation of the sulphur formed to sulphurous acid, 
especially if excess of air be present. 2. The air supply 
in the reacting mixture should not exceed 3]^ to 4 times 
that of the hydrogen sulphide present. 3. The rate of flow 
of the reacting mixture should not much exceed J cb. ft. 
per minute per square foot superficies. An investigation 
follows as to the “ Theoretical temperature attained ia Claus 
kilns by products of reaction.’^ 

An elaborate paper, by the chief inspector aud Mr. LUider, I 
on the “ Examination of Methods employed in estimating the | 
Total Acidity of Gases escaping from the Chamber Process j 
for Manufacture of Sulphuric Acid, with Suggestions arising 
from the vStudy of the Interaction of JNitrou.s and Sulphur- 
ous Acids, or their Salts, in Aqueous Solution/* included, 
with tabular matter, in the present report, has already 
appeared in this Journal, 1902, 1490 — 1507. 

As regards the chamber process for the manufacture of 
sulphuric acid, no striking modifications of existing methods 
have occurred. The “ tangential ** system of chamber 
working, with cylindrical instead of rectangular chambers, 
introduced in Germany, aud meeting with some extension i 
on the Continent aud in America, has not yet been intro- 
duced here. On the Continent, atomised water is coming 
into use instead of steam, for supplying the water vapour 
necessary for the chamber reactions, lu concentrating or 
rectifying sulphuric acid, the stepped beaker system is not 
largely favoured. Tlie old glass retort system is preferred i 
in many cases ; and when absolutely cUiar acid is not a ! 
necessity, iron pots are often used. The Kessler process ! 
appears to be gaining ground and giving satisfaction, but i 


I in the Report for 1901 (sec this Journal, 1902, 1135-7 and 
1413). There are certain drawbacks* to the’ teWt tlidro. 
tlescribed, which are completely overcome' lifliply by 
addition of calcium chloride to the standard oausUo alkali 
solution, whon (without use of alcohol, or of ' phenol- 
. phthulein as indicator, involving boiling <»f the solutbu on 
I Its reaching the ueutralisation point), the test may ba made 
; in the cold, with methyl orange as sole indicator, with 
accuracy, rapidity, and certainty. Detailed examples are 
given of the results obtained by the former and present 
tests. The explanation is that when calcium ohlofide is 
j added to the sodium hydroxide or carbonate solution used in 
neutralising the gases, the calcium silico-fiuoride formed is 
decomposed as quickly and completely in the cold as the 
very sparingly soluble sodium salt is at the higher tem- 
perature ; anti that, ‘‘being easily soluble, while giving 
a totally insoluble fluoiride, the solution continues per- 
! manently acid to methyl orange from the beginning to the 
j eml, when the decomposition to calcium fluoride is com- 
! plete/* There may then bo a brief period duriug which the 
I solution developes a terra cotta shatle of colour (duo to 
j traces of dissolved silica), which is removed by addition of 
two or three jnore drops of the alkali solution, and then 
the yellow neutral tint becomes permanent. 

Chemical manure works have been busily engaged during 
the year. The following table shows the amount, in tons, 
of manure materials imported during the indicated years: — 

hWl. I 1901. 1900. 

j 

Guano j fe.ooo n.OOO j .'i0,0()0 

Miueml phosphates ! .Htlfi.ooo Sr) 1,910 i 

Nitrate of soda j . 1 105,000 107, GOO > 135,000 


i.s not applicable in all cases. The processes and apparatus 
described iu Plug. Pats. 20,142 and 20,143 of 1901 (this 
Journal, 1902, 1183), for increasing the absorption power of 
a given vitriol plant, have been used for a considerable time 
on different set.s of chambers, and have shown an increase 
of 20 per cent, of pyrites burnt, with considerable reduc- 
tion in the nitre consumption. In District Xo. 4, the 
local inspector thinks it probable that great changes are 
impending in the construction of vitriol chambers in the 
direction of reduction in size. In Scotland, the Herreshoflf 
burner (see this Journal, 1903, 747) for pyrites smalls has 
been introduced, and is stated, notwithstanding initial 
difficulties, to have effected a distinct improvement as 
regards the escape of noxious gases. 

Factors for Use in Ascertaining the Speed of Acid 
Gases saturated zeith Water Vapour. — Owing to the 
spread of the Kessler system of sulphuric acid concentra- 
tion, attention has of late been specially directed to this 
subject. The anemometer aud methods of calculating 
results, as described in Fletcher’s pamphlet in 1876, relate 
to currents of heated permanent gases passing to the 
aspirator through a flue of known sectional area in a 
given time, and when applied to mixed gases and water 
vapour, as drawn at the temperature of the water in the 
aspirating vessel from heated apparatus, containing, perhaps, 
supersaturated steam, the calculations do not accurately 
apply. Mr. Linder has now revised the formula* given in 
Fletcher’s pamphlet so as to meet the cases in question. 
The calculations are given, and are illustrated by experi- 
mental data. 

The manufacture of sulphuric acid by the “contact” 
process has been successfully introduced in Scotland, 
pyrites burners of the ordinary type are employed, the hot 
gases from which pass ufj a tower tilled with pyrites cinder, 
where a portion of the sulphurous acid present is con- 
verted into sulphuric anhydride. The latter is absorbed 
by sulphuric acid, and the residual gases are brought into 
<;ontact with platinujn, whereby a further conversion takes 
place. The remaining gases are permitted to escape. So 
tar, the results, as regards the acidity of the escaping gases, 
leave much to he desired. 

Determination of the SO^ Equivalent of Ga^ea evolved 
^tMufacture of Superphosphate Manures. — Dr. 
Affleck baa again token up this subject, already dealt with 


) ^ The manufacture of superphosphates at the present time 
I is ’almost entirely dependent on imported material. The 
i Cambridgeshire coprolites, at their maximum output in 
j 1876, yielded 258,150 tons, valuo<i at 625,000f., the cor- 
responding figures for 1901 being 79 tons, in value 186/. 
The exports of sulphate of ammonia amounted in 1902 to 
162,750 tons, the home consumption being 03,750 tons. 
The corresponding figures iu 1901 were 150,000 tons and 
68,000 tous ; but it is believed that the borne consumption 
for 1902 is understated, and probably should not be lower 
j than for the preceding year. 

I In the Wi'.ines and Runcorn District, two Mond gas 
I installations, witli ammonia recovery apparatus, are in 
I course of erection, and are expected to gasify about 
j 1500 tons of slack per week, which will materit^lly increase 
: the production of ammonium salts in the district. The 


following table shows the amount of 
produced in the United Kingdom : — 

sulphate of 

ammonia 


1902. 

1 1JK)1. 

1900. 

Gas works' 

150,055 

1 142.703 1 

142,419 

Iron works 

1H.801 

10,3.53 

16.959 

Shale work s 

.30,931 

j 'tO.Oll 

37.267 

Coke oven works 

15,362 

1 12,255 

10,393 

ProUucor gas anti carbonising 
works (bt»m5 and coal) .... 

8,177 

5.S{)1 ‘ 

• 0,088 


1 229,310 

1 217,213 , 

213.720 


Determination of Thiocyanates {Suljihocyanides') in Gas 
I Liquor . — The methods hitherto followed having proved 
I unsatisfactory, a modified method has been devised, and 
I worked out by Mr. Linder, which appears to meet all 
requirement H. To the previously boiled liquor, ferric 
chloride is added in slight excess (in case a ferrocyanide 
is present, which rarely happens), and after filtering off 
the Prussian blue, sulphurous acid in excess is added to 
the filtrate, followed by copper sulphate. After standing 
in 'the cold, the precipitate of cuprous thiocyanate is sepa- 
rated, washed, and oxidised bj' nitric acid, and after boilmg 
a slight excess of sodium carbonate is added, followed' by 
acetic acid and potassium iodide. Then, after dilating 
the solution, the iodine set free is titrated with thiosulphate. 
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' Covitftttion of .Ammonidcal Liquors^^ln a table of 
analyret of animoniacal lic^uorn, in pait of which ihis 
improved method of estimating the thiocyanate present is 
uf^, there is a column under the head ^‘Distribution of 
sulphur” for polysulphide and other forms, by difference, 
in which all the percentages have the minus sign pre- 
fixed, and, in some cases, this minus percentage is con- 
siderable. This means that the sum of the sulphur returned 
as sulphate, thioc}anate, thiuhulpbiite. and sulphide, 
exceeds the total sulphur found by bromine oxidation and 
precipitation as barium sulphate. This is readily explicable 
on the supposition that part of the sulphur is present as 
sulphitBy causing the figure for thiosulphate to largely 
exceed its proper value, by reason of the fact that the 
factor of conversion of N/IO iodine into .“ulphur for thio- 
sulphate is lour times as great as that for sulphite. In 
the special case of a coke ovi/ii liquor, the analysis of which 
is included in the table cited, and in which the minus 
difference figure reaches per cent., by the application 

of Kichardsou and Ackroyil's joint iodine and acidimetiic 
method, clear evidence has been obtained that sulphite was 
present. On the other hand, when the percentage in the 
“ difference ” column of the table is positive, this is taken 
as evidence of the presence of a polysulphide, which cannot 
co-exist with a sulphite, the former being at once com- 
pletely converted into a mixture of thiosulphate and 
sulphide by an excess of the latter, as has been already 
shown in the previous repoit. 'I'hc analyst can only at 
present, in the case of liquors shown by appearance 
of the negative sign, to contain both sulphite and thio- 
sulphate, arrive at a united fipure for both by a diflerential 
method. But when polysulphide is present, and the 
absence of sulphite may con^equ(ntly bo inferred, the 
figure for thio^ulphate may be reached directly by iodine 
titration. 

Complaints that have been made in the neighbourhood 
of Torquay of injury from noxious gases, supposed to have 
emanated from a sulphate of ammonia plant, have been 
found to owe their origin to a peculiar condition of tho 
water in Torbay, occurring about once in every two or 
three years, and spoken of locally as the “ sea being sick.” 
This condition is traced to the presence of a vast quantity 
cf decomposing micro-organisms, which give off a sewage- 
like stench. It was clearly shown that this local condition 
of the sea, and not the tar works, was the source of the 
smell complained of. 

In tar works, two cases of fatalities in cleaning stills 
liave occurred in the year covered by the report, involving 
in each case the loss of two lives. It is again urged that, 
iu cleaning stills, complete physical disconnection should 
be made from other stills, the mere turning of a tap being 
“ quite ’an insufficient safeguard against accident.” 




There has been continued depression in tho Cheshire ; 
districts in the salt industry. The United States took the i 
lead as salt producers in 1897, tind in 1900 they produced j 
23 percent, of.the world’s supply, Great Britain’s produc- i 
lion being only 16’ 0 i>er cent, 'fhe escape of hydrochloric 
acid gas in salt works averages only about one-fourth of | 
the escape legally permissible. " i 

The use of rotary cylindrical kilns in cement works is • 
becoming more general ; but the industry is still depressed, ' 
and several works have remained inactive. Complaint bus ! 
been made of the emission of black smoke where dry j 
powdered coal is used, leading to the trial of oil for fuel I 
at one works, “ but the fumes emitted have a distinct 
and cbaracteri>tic odour which is noticeable.” A fataliiy i 
occurred at a factory on the Medway on the 27th November, ' 
by which three lives were lost from poisoning by carbon 
monoxide. Attention is called to the nece.‘«sity ot keeping 
at hand a cylinder of compressed oxygen, with means for 
its administration, at all places where poisoning by carbon 
monoxide or other gases is likely to occur. The workmen 
have a plan of restoration which has been locally used for 
years, consisting in, placing the sufferer on the giound with 
his face over a ftpshly dug hole ; an operation which should 
be “ strictly forbidden.” 

The experimental plant started at Neath for working 
Picard’s process of treating complex zinc ores, and described i 
in the Keport for the preceding year (this Journal, 1902, 1 


1137) has been in operation during the whole of the year* 
and is stated to have met with considerable success. The 
trade in white arsenious acid has been so greatly depressed 
that several arsenic works have discontinued operations, 
and the Devon Great (’onsols mine is to he, abandoned and 
the plant removed. Previous to 1901, the world’s supply 
of arsenic and its compounds was derived almost entirely 
from Cornwall and Devon, and from Freiburg in Germany. 
No prosecutions have been instituted in the year. The 
report contains 193 piges, of which 24 pages are given to 
Scotland. — E. IS. 

Sodium Thiosulphate; Action of Hydrogen Peroxide 

on . B. VVillstiilter. Ber., 1903, 36 , [9], 1831— 

1803. 

VViiKN one molecular propoition of hydrogen peroxide is 
added to a solution i/f sodium thiosulphate, the liquid 
becomes alkaline, but addition of anotlier molecule causes 
the liquid to become neutral towards phenolplitbaltiu. 
The reaction is supposed to take place in two phases :« — 

(a) 3 NaoS 20 ;, + 4HA - 2 Na 2 S;J ),; 4- 2 NaOH + OlIoO ; 

{b) N 80 S 0 O 3 + 2 Na()lI + 4 H 203 = 2 Na 2 S(.), -f- bUA). 

When hydrogen peroxide is slowly added to a well-cooled 
concentrated solution (f sodium thiosulphate, the sodium 
sulphate formed completely deposits, aud by further con- 
centration of the solution in a vacuum, crystals of sodium 
trithionaie, NaoS^Oe, 3 H 2 O, are obtained. — J^. McU. 

Chromates of Polyvalent Mttals. O. Mayer. Bor., 1903, 
36 , [9], 1740—1743. 

Silver bichromate is formed as a dark crystalline pouder, 
resembhng iodine, or in lustrous amethyst-coloured plates, 
on mixing hot solutions of chiomic acid and silver nitrate. 
For anaiysiH the bichromate was dissolved in dilute 
ammonia, tho excess of ammonia boiled off, aud the silver 
precipitated os chloride. The clear liquid was decanted, 
the silver chloride digested with water containing hydro- 
chloric acid, transferred to a filter, and w^ashed with 
alcohol. The filtrate was boiled down with hydrochloric 
acid aud alcohol, the residue calcined and weighed as 
chromic oxide. 

Barium bichromate is formed on mixing hot concentrated 
solutions (»f chromic acid aud barium chloride. The pre- 
cipitated crystals were washed with glacial acetic acid. 
For analysis the salt was dissolved in hot concentrated 
sulphuric acid, the barium sulphate precipitated by adding 
water, filtered olf and calcined. 

Both silver bichromate and barium bichromate are 
decomposed by water in the cold, into monochromate and 
chromic acid. 

Lead bichromate is formed as a reddish-brown, crystalline 
powder on boiling leml acetate and chromic acid with con- 
centrated niiric acid under a reflux condenser. For 
analy.«is the salt was boiled with couceuirated sulphuric 
acid till a white precipitate was produced, the formation of 
which was completed by the addition of water and alcohol. 
After settling, the lead sulphate was filtered through a 
Gooch crucible, washed with alcohol, and dried. The 
filtrate was evaporated to dryness, aud the chromic sulphate 
calcined, and weighed as chromic oxide. — !•. F. G. 

Manganese Salts ; Mode of Oxidation of , in Acid 

Solutions by Alkali Persulphutes. II. Baubigny. 
Comptes rend., 1903,136, [26], 1662—1664. 

Tiik fact that Ohis Journal, 1903, 823) the amount of 
manganese remaining in solution alter treatment with per- 
sulphate increases with tho acidity of the solution is 
explained by reference to the behaviour of solutions of 
potassium permanganate and manganous salts when mixed. 
There the precipitation of manganese peroxide may be not 
only retarded, but prevented by increasing the acidity 
sufficiently ; but in any case the liquid (when the per- 
manganate is not in excess) shows a reddish-yellow tint 
due to manganic salt. The action of the persulphate, then, 
in the hot solution is to form mauganio salt, either directly 
or as the result of the action of permanganate, first formed, 
I on the remaining manganous salti and this decomposes 
1 with formation ot peroxide and manganous salt, the latter 
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being again oxidised, and the cycle of reactions repeated 
till no manganous salt remains. The higher the acidity 
the greater the proportion of manganic salt remaining 
undecomposed. In the acid mixture of permanganate and 
manganous salt, even with manganous salt in excess, the 
precipitate formed is always MqO.>, showing within the 
limits of errors of determination no deficiency of oxygen. 

— j. T. n. 

Carbides and Acetylene- Acet glides ; Preparation of , 

by the ^4t7ion of Acetylene Gas on the Alkali- and 
Alkali- Earth Metal Hydrides. H. Moissun. Coniptes 
rend. 1003, 136 , [25], 1522—1525. 

Whkn the hydride of potassium, rubidium, ctesium, or 
calcium is maintained at 100° C. in an atmosphere of 
acetylene gas, reaction occurs, expressed by the equation, 
4- 2M'II -= CaM'j.CaHj + 2Hj. The rapidity of the 
reactfon is greatly influenced by the physical condition of 
the hydride, which should bo a snowy mass of felted 
minute crystals. With sodium hydride the reaction occurs, 
hut is incomplete even after many hours. The acetylene- 
acetylides produced in this reaction are identical with 
those formed by the reaction of acetylene on the metal- 
ammoniums (this Journal, 1899, 180). Their most 

important character is their dissociation when heated in 
vacuo, when acetylene gas is evolved, and carbide of the 
metal remains. The present reaction affords a means of 
forming these metallic carbides at comparatively low 
temperatures from the hydrides. 

Neither ethylene nor methane reacts on these metallic 
hydrides at 100° C. — J. T. D. 

Nitric Ojcide ; Reduction of hy Alkaline P yrogallol. 

C. Oppenheimer. I3er., 1903, 36 , [9]i 1744 — 1748. 

Purr nitric oxide was prepared by the action of dilute 
uitrie acid on copper filings, absorbing tlio gas in ferrous 
sulphate solution, beating this solution, and collecting the 
gas over mercury. 

l\iDcr balls, soaked in a concentrated solution of alkaline 
pyrogallol, were introduced into the pure nitric oxide con- 
tained in a eudiometer over mercury. The gas was rapidly 
absorbed, equilibrium being established after 24 hours. 
About 60 per cent, of the gas was absorbed, the residue 
eonsistiug of nearly pure nitrous oxide. The quantity of 
nitrous oxide formed is less than that required by the 
equation 2NO = hence it seems that alka- 

line pyrogallol not only reduces nitric oxide to nitrous oxide, 
hut dissolves part of the nitric oxide as such, forming 
nitrites. The presence of nitrous acid could be detected in 
the solution by means of wi-phenylenediamino puper, and 
zinc iodide-starch paper. — L. F. G. 

Iodine 071 d Sulphur; Muturcs of • ■ — K. Bouloucb. 
Comptes rend. 1903,136. L2f>]t 1-577 — 1578. 
Sci.nnuii and iodine, when melted together, form neither 
compounds nor solid solutions. They form a euteetic, 
composed of 54*3 per cent, of sulphur and 45*7 per cent, 
of iodine, which melts sharply at 65*5° C. — J. T. D. 

Phosphorus; Solubility of . C. Stich. 

Pharm. Zeit., 48 , 343. 

Phosphorus dissolves very slowly in most of its solvents, 
and frequent agitation for weeks is required before satura- 
tion is effected. The author has determined its solubility 
in the following liquids, the weights given being those of 
phosphorus in 100 grms. of saturated solution: — Almond 
oil, 1*25; oleic acid, 1*06; liquid paraffin, 1*45; water, 
0*0003 ; acetic acid, 96 per cent., 0*105. — J. O. B. 

Sulphuric Acid ; New Method for the Determination 
of . F. Rasobig. XXIII., page 883. 

Nitric Acid ; Volumetric Determination of 
Dobourdeaux. XXIIL, page 883. 

Alkali Bicarbonates and Carbonates; Behaviour of Phe- 

nolphthalein in Presence of . Giraud. XX Ilf., 

page 883. 


Complex Cyanides ; New Method of Analysis of 
M. Dittrich and 0. llassel. X aIII,, page 883. 

Niti'oprussides ; Volumetric Determination of — — — , and of 
Soluble Cadmium Salts. Fouzes-Diasou and Carquet. 
XXI 11., page 883. 

English Patkvts. 

Iron Alloys ; Electrical Production of , with the 

Simultaneous Production of Alkaline 0.rides and Alha^ 
line Earths. G. Gill. hmg. I’at. 12,702, Jiino 3, 1902. 
XI. Ik, page 872. 

Ammonia ; Obtaining , from Towns' Refuse or other 

N itrogenous Organic Matter by Mentis of Waste Heat 
from Refuse. Destructor Furnaces. W. Naylor, Preston. 
Eng. Pat. 17,G.)0, Aug. 12, 1902. 

Tiik refuse, pf)wdered, and if not already alkaline, mixed 
with lime or the like, is passed by a conveyer through a 
gas-tight chamber, into which air, heated by the hot fl ie 
gases leaving the destructor furnace, is forced. The am* 
iDoniacal gases are led away for collection by usual means. 
The dried refuse is charged into the furnace for complete 
combustion. — E. S. 

Silicates of Alumina ; Treatment of Materials containing 

. [^Preparation of Silicon and AluminaJi. W. D. 

Wise, London. From C. H. Homtin, Christiania, 
Norway. Kng. Pat. 0132, March 12, 1902. 

Skk U.S. Pat. 732,410, following these. — A. G. L. 

Electrolytic Processes [Electrolysis of Alkali Chlorides'^,, 
and Apparatus therefor. L. Gurwitsch. Eng. Pat. 
16,358, July 23, 1902. XI. A., page 872. 

Ga,seSt Vapours and the like ; Process and Apparatus for 
I'reatment of — , by Electric Spark Discharges. 
J. Schlulius. Eng. Pat. 2199, Jan. 29, 1903. XI. A., 
page 872. 

Ammonium Formate, and Ammonia; Process for Manufac- 
ture of — , J, Schlutius, Karow i. Mooklenburg, 
Germany. Eng. Pat. 2200, Jan. 29, 1903. 

A MiXTURR of hydrogen, nitrogen, and carbon monoxide, 
such as is obtained in Dowson gas, or in a mixture of water- 
gas and nitrogen, is submitted to the action of non-lumiuous 
electrical discharges in the presence of steam and spongy 
platinum. If the chamber be not cooled, ammonium formate 
is produced as follows : — 

2N + alls + 2C() + 2n2() - 2 HC(),(nii,). 

If the chamber be kept below 80° C., ammonia is formol. 

— W. G. M. 

UnITKI) SrATKS Patknts. 

Sulphuric Anhydride ; Apparatus for Making 

C. Daub, Antwerp, Assignor to J. V. Dcuther, Detroit- 
U.S. Pat. 731,758, Juuo 23, 1903. 

Skk Eng. Pat. 9536 of 1902; this Journal, 1903, 1138. 

— T. F. B. 

Metallic Oxides ; Apparattus for Making . M. Jacobi, 

Assignor to (J. G. Boehm, both of Philadelphia, Pa. 
U.S. Pat. 731, (t55, June 16, 1903. 

Rows of covered pots containing the metal and acid to be 
used in the process of oxidation, are arranged witbiu a 
casing provided with draught openings, and having a bed 
of sand at the bottom, in which a serpentine or zigzag 
heating pipe is embedded. Means are provided for sup- 
plying a regulatol amount of cool air within the casing. 

— E. S. 

Sodium Oxide; Process of Making . A. Blschler, 

Basle, .Switzerland, Asjigoor to the firm of Basle- 
Chemical Work-*. U.S. Pat. 731,746, Juue 23, 1903. 

A MIXTURE of sodium and sodium peroxide, with addition 
of a small percentage of caustic alkali, is heated to above 
400° C., a vacuum being maintained towards the end of the? 
operation. — E. S. 
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BrUtt [used in Mdnufacture of Starch ftvm Indian Com] ; 
Process of Purifying — . T.-T. Oaif, Barnstable, 

Mass., and J. F. Geiit. Mount Clemens, Mich. U.S. Pat. 

731.105, June 16, 

Thk brine used in separating? the starchy particles from the 
germs of Indian corn is puriiied by maintaining it in constant 
circulation from and back into the bath, with successive 
separation of the germs and of the starchy and glutinous 
matters. See U.S. Pat. 707,059, Aug. 12, 1902 ; this Journal, 
1902, 1149.— E. S. 

Brine [used in Manufacture of Starch from Indian Com] ; 

Apparatus for Purifying . T. T. Guff, Barnstable, 

Mas?., and J. F. Gent, Mount Clemens, Mich. U.S. Pat. 

731.106, June 16, 1903. 

The ap])aTatus used in conducting the process described iu 
the preceding abstract includes a biine-batb with a pipe 
circuit, interposed in which near the overflow of the bath is 
a reel to segregate the germs, and between the reel and the 
pump by whibh the brine is circulated, is a settling device 
for removal of the residual starchy and glutinous matter, 
with means for conveying the latter to a filter press. — K. S. 

Silicon and Aluminmm ,* Manufacture of — , from 
Silicates of Alumina. C. II. Homan, Christiania, 
Norway. U. S. Pat. 732,410, June 30, 1903. 

Tiik clay or other substance containing silicates of ulumina 
is mixed with a reducing agent, such as metallic aluminium, 
iu such proportion that the whole of the silica and basic; 
impurities may be reduced. The mixture is heated to a 
high temperature, in an electric furnace or otherwise, 
and the resulting products are tapped off separately. See 
Kng. Pat. 6132 ; preceding these. — A. G. L. 

Generator for Gases [Manufacture of O.ryqcn']. F. B. Felt 
and C. K. Felt, Chicago, Assignors to the Oxygen Light 
and Fuel Co., Delaware. U.S. Pat. 725,060, April 11, 
1903. 

Tnii iiiveution consists of a vertical chamber, in the lower 
end of which are suspended vertical tubes open at both 
ends. Into the lower ends of these tubes, jets project, 
through which different reagents may be alternately dis- 
charged. The apparatus is particularly useful for treating 
a manganate of soda solution alternately with air under 
})ressurc, and with steam, for the purpose of obtaining 
oxygen. — B. A. 

Fkkncii Patents. 

Sulphuric Acid; Manufacture of , hy the Contact 
Process. Soc. Anon. La Metallurgie Nouvelle. Fr. Pat. 

326.850, Dec. 1, 1902. 

A MiXTUKE of heated air with purified sulphur dioxide 
obtained as described in the next abstract, is passed through 
a series of chambers charged with platinised asbestos, 
arranged on shelves projecting from alternately opposite 
sides, each chamber being surrounded by a space, through 
which, by suitably arranged inlets, a regulated cooling air 
current may he caused to pass. The air thus heated is 
conveyed away to be utilised for mixing with sulphur 
dioxide. The speed of the reacting gases passing through 
the contact chambers is so regulated as to obtain uniformity 
of reaction in each successive chamber. — K. S. 

Sulphuric Acid; Manufacture of , by the Contact 

Process. Soc. Anon. La Metallurgie Nouvelle. Fr. Pat. 

326.851, Dec. 1, 1902. 

In order to obtain sulphur dioxide free from arsenic and 
other impurities, and so fitted for the production of sul- 
phuric acid by the contact process, the gases from the 
sulphur burners arc passed into an apparatus of quadruple 
effect,’" in which they are partially cooled, and filtered ; 
thence they traverse a cooling tank to a tower in which 
they are washed free from sulphuric anhydride by a flow of 
sulphuric acid from a rose, and then pass into a chamber in 
which they exposed to pulverised water that has been 
previously used in washing the weak exit gases. The 
sulphurous acid solution thus formed is led back to the 
cooling tank already mentioned, and then to the extractor, 
or quadruple effect ” apparatus, in which, under the joint 


action of the hot burner gases, and of agitation with air^ 
previously heated as described in the preceding abstract, 
the sulphur dioxide gas is liberated in admixture with air, 
and the hot mixture is conveyed to the contact apparatus. 

— E. S. 

Sodium Sulphide; Manufacture of Concentrated , 

Immediately Applicable in Manufactures. J. Weisberg. 
Fr. Pat. 326,805, Nov. 28, 1902. 

SoDiCM sulphide solution, when sufficiently concentrated 
for running into moulds, is, under the present invention, 
cast in plates or pieces of such dimensions as may be 
readily utilised in industry. The plates or pieces may, 
immediately on cooling, he packed in wooden casks, 
capable of being well closed. — F. S. 

Vni-GLASS. POTTEEY. ENAMELS. 

1 Quartz-glass. Heraeus. Fifth Internat. Congress of 
I Applied Chemistry, Berlin. Zeits. ungew. Chem., 1903, 
16, [25], 594. 

Brazilian quartz is used in the manufacture of glass, being 
cheap and of excellent quality. Large lumps cannot be 
melted and worked up immediately, as they splinter at 
570"". At 1,700° the crystalline quartz becomes vitreous. 
Before heating, apparatus made of quartz must be carefully 
cleaned, the merest trace of dust or moisture causing 
i devitrification of tho surface at a tempernturo as low as 
300° C. The coefficient of expansion of quartz-glass is 
exceedingly small, it is therefore not affected by changes of 
temperature. It has not yet been found po.ssible to 
construct high temperature thermometers of quartz-glass. 

— L. F. G. 

Glass ; Valuation of , and Impis. in the Manufacture 

of — F. Mylius. Fifth Internat. Congress of Ap- 
plied Chemistry, Berlin. Zeits. ungew. (’hem., 1903, 
16, [25], 592. 

Glass for chemical purposes should be strong, colourless, 
homogeneous, and not easily attacked by chemicals. The 
tensile strength of glass cannot be materially increased, 
but absence of colour and homogeneity are very perfectly 
attained. The resistance against chemical action depend^ 
on the reagents employed. Caustic soda attacks all glass, 
even quartz, to an approximately equal extent. Dilute 
acids are without action, but boiling concentrated sulphuric- 
acid attacks glass strongly, as does mefupbosphoric acid at 
high temperatures. Of saline solutions, those which arc 
hydrolysed and thus contain free alkali, attack glass. The 
best test is the action of M'ater on the glass ; the alkali dis- 
solved out can be estimated by titration or by conductivity 
measurements. (Quartz is not attacked by water. Surface 
hardening does not improve the qualities of glass. 

Ordinary green bottle glass seems to offer great resist- 
ance to the action of chemical reagents. — L. F. (i. 

Porcelain; Influence of Kiln Temperature on the Pro- 
perties of . Fifth Internat. Congress of Applied 

Chemistry, Berlin, 1903. G. Vogt. C’hein.-Zeit, 1903, 27 
[49], 606. 

In view of the fact that the coefficient of jfxpansioii of soft 
porcelain, unlike that of hard porcelain, diminishes as the 
temperature increases, it is necessary, in judging porcelain, 
to be acquainted with the kiln temperature as well as 
with the composition of the mass. In investigating the 
influence of temperature on tho properties of the porcedain, 
the author found that one and the same body will furnish 
different products when coated with different glazes and 
fired at different temperatures, the alteration depending 
solely on the modification of the coefficient of expansion 
resulting from a difference of as little as 100° C. in the 
kiln temperature. The conclusion formed is that, for 
producing porcelain, it is sufficient to add enough kaolin 
to render the mass plastic, and the requisite amount of 
quartz and flux to impart transparency. The properties of 
the porcelain can then be modified by controlling the kiln 
temperature, excessive heat being avoided since all bodies 
rich in fluxes tend to exhibit a uniform coefficient or 
expansion as the temperature rise?.— C. S. 
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ExoLisri Patent. 

Furnaces \_for the Manufacture of Glass'], C. Leistner, 
London. Eng. Pat. 13,114, June 9, 1902. 

M’nK furnace is heated by moans of liquid fuel, which is 
injected by a compressed - air blast through a burner 
mounted on trunnious, the flame being directed on to the 
siurface of the mass to be liquefied, lloth air and oil mu}' 
be previously heated by waste heat from the furnace, the 
air, after leaving the compressor, passing through a receiver 
situated below the furnace and heated by it, whilst the oil 
passes through a pipe around which the burnt gases from 
the furnace play. An additional air supply is provided, 
which is blown into the furnace by means of fans so as to 
ensure complete combustion. It may bo made to cool the 
burners supplying the mixed oil and air, and may also be 
pre-heated by waste heat from the furnace.— A. G. L. 

IX.-BUILDING MATERIALS, CLAYS. 
MORTARS AND CEMENTS. 

English Patents. 

Building Materials ; Processes far Colouring , stick as 

Lime, Mortar, Bricks, and Artificial Stone. W. 
Schulthess, Zurich, Switzerland. Eng. Pat. 7836, April 
3, 1902. 

Mortar, lime, &c., may be coloured by adding, during the 
mixing, lakes of colouring mutters with lime or other 
alkaline-earth hydroxides. A moulded brick may also be 
given a superficial colouring by first impregnating* it with a 
solution of an alkaline-earth salt and then with an alkaline 
solution of the coloiiripg matter. If a solution of a metallic 
salt, e,g.y manganese, iron, zinc, and lead salts, is used, the 
bricks require steaming in order to develop the colour, 
'fhe lime itself may be coloured by adding the colouring 
iiiuterial to the water used for slaking. Pricks may also bo 
impregnated v;ith solutions of organic bodies, (».</., indigo, 
which in a reduced state are colourless, and then exposed 
to the action of the air, when the <*olour is developed. 

Metallic salts which interact with lime to give insoluble 
precipitates, e,g,, ferrous chloride, may also he used to stain 
bricks, as may also such salts, e.g., feri’ous chloride, 
^jhromic salts, which on heating and exposure to air 
decompo.se with formation of a coloured oxide.— .A. G. 1 j. 

Bricks or Artificial Stone Articles or Blocks, or the 

like; Manufacture of , and Apparatus therefor, 

J. Kceniger, Coiogne, Germany. Eng. Pat. 15,437, 
July U‘, 1902. 

Low-gkahe sandy or dusty ores, ore residues, blast-furnace 
dust, iron and copper pyrites residues, and similar materials 
are mixed in a drum by means of mixing hUuies with deter- 
uiined quantities of lime, magnesia or niagnc'site, and borax, 
the dry mixture then being mixed with calculated quantities 
<u sulphuric acid, or si'lphuric anhydride, and water. The 
mass is then moulded into bricks, allowed to dry for about 
S4 days, and burnt.— A. G. L. 

Befractory Material ; Manufacture of . H. A. D. 

Collins, Glynueath. Ecg, Put. 16,2 1. July 21, 1902. 

Pulverised silica or siliceous matter is mixed with one or 
more compounds of sodium and calcium, the mixture 
moulded to the desired shape and burnt at a tempemture of 
5^,500 to 4,000'’ F., 80 as to produce :i compound silicate of 
wrlium and calcium acting as a binding agent. For bricks, 
^c., good results are obtained by using a mixture of 90 per 
cent, by weight of pulverised quartz, flint, or sea-sand, with 
^ cent, of caustic soda and 8 per cent, of milk of lime ; 
whilst for crucibles and the like, a mixture of 93 per cent. 

cent, of sodium silicate (of, say, 

0 AW.), and 2 per cent, of calcium chloride is preferretl. 

—A. G. L. 

Building Materials ; Manufacture of Artificial . 

Ih Mills, London. From A. Seigle, Lyons, France. 
Eng. Pat. 17,580, Aug. 11, 1902. 

Calamine, calcined at a comparatively low temperature, 

« mixed with about 3' or 4 parts of slaked lime, and the 


whole mixed with sand containing at loaat 60 par cent, of 
silica, in the proportion of 90 percent, of sand to 10 pec 
cent, of calamine and lime. After moistoping, bo as to 
obtain a sufiicieutly plastic mass, the paste is niqulded as 
usual, transferred to autoclaves, and exposed to the action 
of steam at a pressure of 8 to lu kilos, for 8 to 12 hours. 
Ihe bricks, &c., which are ready for use immediately after 
their removal from the autoclaves, consist of a stable 
hydrated silicate of zinc and calcium. 

The calcined calamine may be replaced by a mixture of 
zinc oxide with an alkali silicate, and the slaking of the 
lime may bo deferreil until it has been mixed with the 
calamine, or oven with sand. — A. G. L. 

Asphalt Stone; Manufacture of A riificial , and the 

like. C. Ruhitschuug, Frankfurt' u/Main, Germany. 
Eng. Pat. 17,618, Aug. 11. 1902. 

The powdered stony material is heated to about 200° to 
300° C., and iutiiuntely mixed with thin tar, fieed from 
water, and heated to a temperature of 150° till a non- 
staining mortar, dry to the touch, is produ6od. This is 
rapidly cooled and prevented from caking together, for 
instaiKu*, by causing it to fall from a consid<‘rablo height 
through cold air on to one or more slaking sieves. The 
loose material obtained is fused and pressed into blocks, 
&c., just before use. 

In a modifieatiou of tlu‘ process, a quantity (10 per cent, 
or less) of tar insuflicient for the necessary binding is added 
as above, and a few per cent, of a pulverised binding agent, 
such as pitch or asphalt-mastic, ad led in the cold. During 
the reheating this binding agent nndts and assists the 
binding action of the tar. Or, instead of adding the binding 
agent in tlie form of a powder in the cold, it may be added 
in the liquid form, whilst hot, during the reheating in situ. 
Sawdust may also be mixed with it. — A. G. L. 

I Stone, Artificial, or other llefractorg Material ; Manufac- 
ture of — — . A. G. Salainon, J..ondon, and P. Williams, 
Uochester. Eng. Pat. 18,829, Aug. 27, 1902. 

In the manufacture of uralite, a refractory material, made 
from asbestos, with or without the use of a filling material, 
by treatment with sodium silicate and sodium bicarbonate, 
the sodium mono-carbonate left in the material after wash- 
ing is removed by soaking it in a solution containing about 
15 per cent, of calcium chloride, drying at a tiunpcrature of 
about 80 ’ C., and repeating these operations, tiniilly re ■ 
moving the sodium chloride formed, together with any 
excess of calcium chloride left, by j)rolonged washing with 
water. The duration of the soaking in the calcium chloride 
solution depends on the thickness of the sheet-— e-^., one 
j ^/^f-iuch thick would require two hours’ soukiug — A. G. L. 

I Bricks or Artificial Stone ; Manufacture of . J, S. 

j Kigby, Liverpool. Eng. Pat, 20,531, Sept. 20, 1902. 

I Prior to being mixed with sand, the lime used for the 
i bricks, &c., is hydrated by means of a current of moi.st air. 

I This may be done by causing the lime to fall down a series 
of inclined shelves in a tower, the shelves being moved np 
and down, and a current of moist air being passed up the 
! tower ; or else the floors of the tower may be level and 
j provided with openings in one part, through which the lime 
I is caused to fall by means of revolving rakes, from which 
I the moi'stened air may be inji'cted into the lime. The lime 
I may first of all be broken up in any in , 11, and, if desired, 

I bolted. 

■ In preparing the mixture, the hydrated lime and sand are 
I fed from two large hoppers, beneath which are placed two 
I smaller hoppers, each in connection with a weighing ma- 
; chine. When the requisite quantities of lime and sand 
I have been wciglied out, they arc discharged from the 
; Binaller hoppers into a mixer, which is in the form of a 
j double conveyor, w'hereby an intimate mixture is obtained. 

I ~A. G. L. 

j Fireproof Bricks or Material ; Manufacture of ... 

i F. Kruger and J. Denkelmaun. both of JJerlin. Eng. 
Pat. 3483, Feb. 13, 1903. 

Fireproof artificial stone, bricks, blocks, &c., are made 
by adding to a liquid mass of silicate of sodium or pota»-. 
sium, heated to from 20° to 100° C., a mixture of finely- 
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ground wa«te of ppecular gypsum or other unburnt calcium 
Hulphato with one-tenth its weight of finely-ground asbestos, 
soapstone, or other material consisting essentially of mag- 
nesium silicate, after which the homogeneous mass is 
pressed into moulds, heated to a red heat, and kept at this 
temperature for some time, until it becomes hard. — A. G.L. 

Bricks or Blocks or other Cementitious Products, or 

Artificial Stone ; Process of Making H. J. Haddan, 

London. From A. O. Oozier, Wilmington, Del. Eng. 
I’at. ()849, March 24, 1903. 


See U.S. Pat. 723,281 ; this Journal, 1903, 497.— A. G. L. 

Portland Cement, While ; A Process for Making ,/or j 

Interior and Exterior Decoration. VV. II. Martin, Lon- 
don. Eug. Pat. 12,702, June 4, 1902. | 

To one part of kaolin or China clay, as free as possible | 
from iron, three to five parts of pure white chalk are added, j 
and then gypsum (sulphate of lime) or chloride of mag- j 
nesia is added to the extent of 2 to 5 per cent, of the total ; 
weight. The ingredients may he mixed dry or with water I 
to a slurry ; and the hurning is effected as usual for Portland ; 
cement. — A. G. h. 


Lime Kilns and Cement Kilns ; Begenerator for Employ- j 

ment in ,for Utilising the Ileal of Escaping Gases ; 

lo Heat the Injected Air. P. Lauer, Nancy, France. 


Eng. Pat. 15,153, July 7, 1902. 


See Fr. Pat. 322,776 of 1902 ; this Journal, 1903, 367. 

T. F. B. 


Portland Cement; Improved Method of Manufacturing j 

. B, H. Thwaite, London. Eng. Put. 16,066, : 

July 19, 1902. I 

The calculated quantity of pulverised Vimc, previously j 
heated to a high temperature, is placed in a mixing vessel, 
which is preferably mounted on trunnions so as to he ; 
capable of rotation in a vertical plane. 'I'he slag from a 
blast-furnace is next run into the mixing vessel, the hd of 
which is then put on, and the whole revolved so as to mix 
the lime and slag intimately. This mixing may, however, 
also be effected by means of rotating paddles. The product 
is powdered as usual for Portland cement. The mixing 
vessel may itself be heated by a gas jet or otherwise. 


Portland Cement Kilns; Continuous Burning . 

W. W. Maclay, Glen Falls, New York. Eng. Pat. 8996, 
April 21, 1903. 

See U.S. Pat. 725,975 of 1903 ; this Journal, 1903, e3(b 

Cement; Process for the Manufacture of G. Geissler, 

sen., and G. Geissler, jun., both of Graz, Austria. Eng. ! 
Pat. 9835, April 30, 1903. 

Oxv(}EN of as pure a quality as possible is substituted for ' 
air during the burning of the cement, which is granulated ; 
by letting it flow into water whilst still in the liquid i 
condition. The high temperature (2,500^ to 3,000° C.) \ 
obtained enables the duration of the burning to be very j 
considerably shortened, whilst, owing to the absence of the ! 
nitrogen of the air, much smaller kilns than usual are i 
employed, and the air-blast apparatus is dispensed with. j 

^ — A. G. L. 

United States Patent. i 

Stone, Artificial; Process oj Manufacturing . W. 

Owen, Woking, England. U.S. Pat. 731,608, June 23, j 
1903.* j 

EiGHTY-rivE per cent, of sand of a fineness of 40 to | 
50 meshes is mixed with 1 5 per cemt. of lime of a fineness , 
of 75 meshes, in the dry state, in such a way “ that each 
graiu of sand is coated with the finer particles of lime.” 
The product is then treated with enough steam at a low 
pressure to slake the lime, and, after cooling, the whole is 

subjected to a high pressure, so as to form it into a com- 
pact mass, wMbh is dried, and then saturated with moisture 
at the same time that it is exposed to the action of carbon 
dioxide, admission of moisture being gradually stopped 
until the maw is in a hardened state -A. G. L. 


French Patent. 

Cement t Manufacture of , and Apparatus for the 

same. K. F, Wentz. Fr. Pat. 326,948, Dec. 2, 1902. 

See U.S. Prtts. 714,843 and 714,843 ; this Journal, 1903, 
30.— A. G. L. 

X.-METALLUEaY. 

Nickel Steels ; Theory of . C. E. Guillaume. 

Comptes rend., 1903.136, [26], 1638—1641. 

Nickel steels are reversible or irreversible according to» 
the proportion of nickel which they contain ; but a close 
examination of their behaviour as to contraction or dilatation, 
on cooling from a high temperature shows that both classes 
behave in an analogous way, the irreversible steels being 
distinguished by exhibiting a thermic hysteresis, which the 
author regards as a secondary phenomenon. Iron, on 
cooling, passes at 890° (J. from the y to the state, and 
at 755° C. from the to the o or magnetic state ; the 
addition of nickel (which itself undergoes but one trans- 
formation, becoming magnetic at 340^ C.) lowers these 
transformation temperatures at different rates, so that for 
a certain percentage of nickel the transformation from the 
y to the a state appears to be effected directly. Quantita- 
tive measurements of the dilatation of nickel steels are in 
accord with this theory, and show that the anomalies of 
reversible alloys are different from, and of different origin 
from, those exhibited as the result of mechanical deforma- 
tion. lleversible nickel steels, then, are to be looked on 
as reciprocal solutions of nickel and iron, tending to a 
dof.n to state of equilibrium determined by the proportions 
of a- and y-iron at eac'i temperature.— J . T. D. 

Silver Ores; Cyaniding of , hy Percolation. A. P. 

Grilliths and F. W. Oldfield. Inst. Mining and Metall., 
Paper read dime 18, 1903. 7 pp. 

About 30,000 tons of low-grade silver ores have been 
successfully treated by cyanide percolation under the 
management of the authors at the Palmarejo Mines, 
Mexico. The ore is of the “sulphide” class, the silver 
occurring chiefly as argentitc (AgjS), but with a little 
stephanite, and occasionally cmbolite. These are accom- 
panied by iron sulphides (chiefly), with a little galena, 
blende, and chalcopyrite, the ganguc-stutf being quartz 
calcite, black oxides of manganese, clay, and iron oxides. 
The ore also contains about 1 dol. to 2 dols. of gold. It is 
crushed wet in a stamp mill, passed over Wilftey tables 
into four masonry settling-tanks, each of 350 tons capacity. 
The slimes carried over are treated separately. The cyanide 
plant consists of 12 vats (10 of steel and 2 of wood), each 
SO ft. in dianieter and 4 ft. 6 in. deep, over the filters, and 
of a capacity of 110 tons each. The solutions drain into 
cement sumps, whence they are passed to elevated tanks,, 
from which they flow over the zinc extractors, and are 
thence conducted to the “ strong” and “ weak” tanks, and 
finally back to the 12 treatment tanks. The strength of 
the weak solution ranges from 0*25 to 0*7 per cent., that 
of the strong from 0-7 to I *25 per ceiu , and from 1 ten to 
3 tons of solution are used per ton of ore. The amount of 
cyanide and of zinc consumed has gradually been reduced 
from 6 lb. to 4 lb., and from lb. to 1 lb. respectively. 
In practice about 25 tons of weak solution (0*30 per cent.) 
are introduced from the bottom, and allowed to soak for 
six hours. Then from 30 to 85 tons of similar solution are 
added. This in turn is displaced, after 36 hours from the 
commencement, by about 60 tons of “ strong ” solution 
added from the top, with intervals of from three to six 
hours for soaking. Then 160 — 180 tons of weak solution 
are added, and finally the ore is washed well. Solutions 
are titrated before and after passing the ore. 

In an account of working two typical tanks, it is shown 
that, in one case, with an ore assaying 1*24 dols. gold, and 
14*24 oz. silver, there was an extraction, after eight days, 
of 51*9 percent, of the silver, and 91*9 percent, of the 
gold. In the other case, with an ore assaying 2*48 dols. 
gold, and 13*38 oz. silver there was an extraction in nine 
days of 55*24 per cent, of the siher, and 95*98 per cent, of 
the gold. The cyanide solutions before passing the zinc 
extractors assay on an average: — Weak solution -i 0*8(X 
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(IOI 0 . Au, 2 oz. Ag; Strong eolation » 1*00 dols. An, 
3*75 oz. Ag. Afterwards they assay a trace of gold and 
from 0*02 to 0*08 oz. of silver. 

The following table gives the working cost : — Potassium 
cyanide, 4 lb. at 65 cents, 2*60 Mexican dollars; zinc, 
!• I Ih. at 25*5 cents, 0*28; lime, 0.03; filling and sluicing 
out, 0.19; wages, 0*185; sampling, assaying. &c., 0*175; 
maintenance, filters, ^c., 0*01.') ; management, 0*15; 
treatment of precipitates, 0*055; total, 3 *68 Mexican 
dollars; or, say, 5s. lOd. per ton of 2,000 lb. 

From the results obtained, tho authors conclude that tho ■ 
process is economically applicable to certain low grade j 
silver ores ; that fine-crushing and classification arc j 
necessary ; that a larger volume of weaker solution is 
preferahj^ to a small volume of stronger solution ; and that 
thorough oxygenation of the mass is necessary, whilst 
double treatment would appear to be the best practice. 

— W. G. M. 

Copper Matte ; Relative Elimination oj Impurities in 

Bessemerising . W. U. van Liew. Kng. and Mining 

J., 1903, 75, [26], 967. 

In order to determine the relative rate at which the different 
impurities in copper matte are eliminated during the process 
of a oouverter-blow, a converter in which one charge had 
already been “ blown was selected, and at intervals of 10 
minutes, a sample of the matte was withdrawn and analysed. 
At the end of 40 minutes’ actual blowing, the matto was 
converted into ** white metal,” and from this point the 
Mowing was continued till blister copper ” was produced. 


The results obtained are shown in the following table and 
in the accompanying curve diagram, in w*hioh the abscissa) 
represent the time in minutes and the ordinates tho amounts 
of tlie dififereut elements. 


Time. 

.Ciipola- 
! lap. 

10 min. 

‘23 min.! 

30 mill, 

40 min. ' 
Last , 

70 min. 
Blister* 



1 

1 

Skim, 

1 

Copper. 


i Tor 

i Vnr 

For 

Per 

Per 

Per 


' Cent. 

C/cnt. j 

Cent. 

Cent. 

('ent. 

OhfiI. 

Coppor 

.. 4ir72 

CO -20 , 

50 -SS 

04 00 

, 70 ‘.87 

09*120 

I ton 

.. j *2.1 -.31 

j ‘23- 15 ( 

17-S5 

10*59 


o*o;i8 

Sulphur . . . 

. . 1 21 ‘‘2s 

: ‘20-05 1 

19*74 

1S*S» 

1 lo-.so ! 

OlJiO 

Zinc 

.. j "I'lO 

! 1‘20 1 

0*S4 

! 0*70 

i 0*45 

0-090 

.Xrsonic .... 

.. ! (Vii 

! 0*00 1 

0*08 

i 0*08 

0*0.8 

0*0012 

Antimony.. 

.. j ()‘14 

1 1 

0*10 

1 0*13 

0*13 

0-006 


oz. 

' oz. 

oz. 

1 oz. 

! oz. 

oz. 

Silvor 

. .. 4i'‘20 

4'2-00 1 

i 51*40 

1 56*80 

1 70*00 

/^0‘800 

Hold 

... O’lU 

1 0-11 

1 0*20 

0*24 

0-32 

. 0*350 


The figures relating to iron and sulphur show that up to the 
skimming point (4() minutes’ blowing), tho heat reiiuired to 
carry on the operations within the converter is produced by 
the oxidation of the iron to ferrous oxide and the comhina- 
tion of the ferrous oxide with the silica of the lining ; whilst 
afterwards it is chiefly the burning of the sulphur which 
furnishes the necessary heat. — A. S. 

Furnaces; Adobe \^Sun-dried Bricks] and other Cheap 

and Maheshift . II. b\ (A)llm8. Inst. Mining and 

Metall. Paper read June IS, 1903. 16 pp. 



1 The raw material of adobe is a loamy clay, mixed with sand 
j or surface loam if too stiff. If too sandy tho bricks are 
friafde. Small stones may he present; and chopped straw 
sliould be added in tho proportion of, say, one two-bushel 
sackful to a cubic yard of clay, to render tho bricks more 
capable of being handled. Almost any mud will yield 
adobe, but pure clay shrinks too much in drying. In Mexico, 
silver-lead ores are smelted in adobe blast-furnaces, and an 
account is given of these {cf. Chism, in the Trans. Amer. 
Inst. Min. Kng., 15). Hearths of the material have also 
j been u.scd {ef. A. L. (k>llin8 On the Ghorband Lead 
Mines,” Trans. Fed. Inst. Min. Kng., 0, [3], 449), Jn 
Mexican adobe blast-furraces charcoal is used as fuel ; 
but reverberatory furnaces for use with brushwood may 
also be built of adobe*, and an account is given of the 
roasting-reverberatories and cupellaliou furnaces (yaso) 
employed in Mexico (r/! W. L. Austin, in the Trans. Amer. 

1 Inst. Min. Kog., 12, and 13, 41). — W. G. M. 

Silicic ytcid; ])t termination of - — , in Presence of 
Tungstic Acid [Determination of Tungsten in Steel]. 
C. Friedheim. XXllI., page 883. 

Vanadium ; Determination of , in Alloi/s. 

P. Nicolardot. XXIII., page 884. 

Iron in Blast-Furnace Working ; Losses of . 

B. Osann. IStahl unrl Kisen, 1902, 1035. 

In smelting iron ores, iron is lost, firstly, by projection of 
unreduced ore as dust in the gases, and, secondly, as ferroui 
oxide scorified in the slag. The apparent amount of these 
losses may' be diminished by the iron contained in the coke- 
ash and tho limestone flux, which is not taken into account 
in making up the charges. The total loss thus incurred 
may vary from uotbing up to 5 per cent, and more in the 
most uniavourable cases. With unroasted oolitic (minette) 
ores the average may be taken as 3 per cent. Other ores 
giving rise to much dust in the gases, are calcined spathic 
iron and burnt pyrites residues. 

The amount or dust io the cubic metre of waste gas varies 
between 5 grms. and 20 grms., and tlie proportion of iron 
contained between 12 per cent, and 45 per cent. 

With a consumption of 110 coke per 100 of metal 
smelted, the former containing 7 per cent, of ash with 7 per 
cent to 11 per cent, of ferrous oxide, this source of loss is 
completely covered, and such an amount of iron is found io 
the ash of Westphalian coke. 


D 



870 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. LJuiysi.iw*. 


Aluminium; Heating by —^^und its Applieedions* H. 
Bertin. M6ni. de la hk>c. des Itg. Civils de France, 1902, 
218—249. I 

The principle of heating by aluminium, to which the name ! 
of ** alumino-thermy ” has been given by H. Goldschmidt, i 
the originator of the process, is based upon the reduction : 
of a metallic oxide or sulphide by heating it with powdered 
aluminium. Once started, the reaction is accompanied by 
development of heat, not merely sufficient to propagate . 
combustion throughout the entire mass of the mixture ■ 
without external aid, but also ample for smelting ores and ! 
for other metallurgical processes requiring heat. For 
certain applications magnesium can be employed preferably ; 
to aluminium in the mixture. 

The practical advantages realised in the process of i 
generating heat by the reducing action of aluminium or 
magnesium are thn;efold : — 

Firstly, the metals and alloys so prepared are free from 
impurities, notably from carbon, which is not an ingredient I 
of the reagent mixture. Even from aluminium, though itself 
one of the readiest metals to alloy, it is remarkable that they 
are almost free 

Secondly, the choice of suitable oxides gives the means 
of obtaining, without cumbersome apparatus, the highest 
tt'mperatures as yet possible to be attained even electrically. 
Sulphides yield the low temperatures desirable for certain 
processes. 

Thirdly, the heat developed by the reaction can at 
pleasure be determined beforehand with exactitude, and 
throughout the widest range; it depends solely upon the 
nature and quantity of the ingredients composing the 
reagent mixture, which has been named by Goldschmidt 
** thermit.” The temperature also can be regulated, 
depending as it does upon the heat developed and upon the 
mass through which the heat is disseminated. 

The practical details of this mode of heating arc 
described, and also its industrial application to a variety 
of mechanical and metallurgical operations. 

A table is given of the heat developed and absorbed 
in smelting by this means the oxides of iron, mtinganese, 
chromium, aud tungsten, and examples are adduced of 
the preparation of manganese aud of chromium, as well as 
of various alloys produced direct by this process. 

The concluding section of the paper points out how 
simply carbide of calcium can be prepared by the alumino- 
thcrmic process instead of by electric current, 

Enoush Patents. 

Iron Ores for Blast Furnaces; Process of Treating 

Pine . A. I). Fibers, Hoboken, N. J., U.S.A. Eng. 

Tat. 8591, April 15, 1903. Under Internat. Conv., May 9, 
1902. 

See U.S, Pat. 708,331, Sept. 2, 1903; this Journal, 1902, 
1400.— E. S. 

Manganese Steel ; Toughening — R. A. Iladfield, j 
Sheffield. Eng. Pat. 5604, March 6, 1902. j 

The manganese steel is very slowly heated to from 750° (\ | 
to 800“^ C., and is then heated as quickly as possible to the 
temperature at which it is to be plunged into cold water, ! 
which varies according to the quality of the steel from 940° | 
to 1125° ; but is preferably from 980° to 1050° for castinp, , 
and for lorgcd manganese steel from 940° to 1000° C. 'Ihe j 
proportion of “ hardening carbon” in the steel diminishes j 
ua the temperature for quenching is raised, so that with the 
higher temperature, the steel is tougher and less hard. 
Reference is made to Fug. Pat. 11,833, May 30, 1896 ; this 
Journal, 1897, 544. Compare also Eng. Pat. 7778, April 2, 
1902 ; this Journal, 1903, 557. — E. S. 

Ores; Concentration of . H. H. Lake, London, 
From A. Froment, Travereella, Italy. Eng. Pat. 12,778, 
June 4, 1902. 

The fincly-p.<^^'ered metalliferous ore is mixed with water, 
and a suitable oil is added. A gas is then liberated in the 
mixture, as, for instance, by addition of a carbonate and an 
acid, when the bubbles carry the metal sulphides to the 
surface, from which they may be collected.— E. S. 


Zinc Refuse or Dross of Galvanising Works ; / Separation 

of Pieces or Fragments of Iron and Steel from tke^ , 

and Apparatus therefor. G. A.- Dick, London. Eng. 
Pat. 18,614, June J 6, 1902. 

The dross is melted at a higher temperature than that at 
which it was formed in the galvanising process, and is 
filtered through a heated filter pot or crucible containiug 
fire-resisting filtering material, which may he constructed 
in various forms, in one of which the pot is divided into 
two compartments communicating at the bottom, one of 
which is charged with fragments of firebrick, coke, or the 
like, through which the molten dross passes. The dross 
may be further, or as an independent process, cleared from 
pieces of iron and steel, by being caused to flow in a molten 
state on to the surface of a revolving copper drinu; within 
which a number of permanent or electro-magnets are fixed, 
the dross falling from the surface into a gutter which 
conducts it to the ingot moulds or the like. — E. S. 

Metal Plates^ Wires, or the like ; Manufacture of Com- 
pound . A. J. Boult, London. From II. Wachwitz 

and M. Dutikelsbiihler, both of Xuremburg. Eng. Pat. 
13.669, June 16, 1902. 

Sf.f. Er. Pats. 322,159 and 322,160 of 1902 ; this JournaU 
1903, 303.— T. F. B. 

Fumes; Collection and Treatment of (Jeriain . 

R. W. Western, London. Eng. Pat. 16,723, July 28,. 
1902. 

Tub fumes of sulphide ores from blast furnaces are brought 
into contact with araraonium sulphate solution, with agita- 
tion. The solution thus obtained is treated for separation 
of the metals present, and especially for obtaining the zinc 
i ns hydroxide, by the methods described in U.S. Pat. 

I 71.5,771 of Dec. 16, 1902; and in Eng. Pat. 26,166, of 
I Dec. 21, 1901; this Journal, 1903,97 and 96. Compare- 
also Fr. Pat. 324,062, Aug. 6, 1902 ; this Journal, 1903,. 

' 499.— E. S. 

United States Patents. 

Manganese Steel; Toughening . R. A. Iladfield 

Sheffield, England. U. S. Pat. 731,450, June 23, 1903. 

See Eng. Pat. 5604, March 6,1902; above, and compare 
Eng. Pat. 7778, April 2, 1902 ; this Journal, 1903, 557. 

— E. S. 

Gold and Silver; Kxtracting from Slimes. J. T. 

Terry, jun., Assignor to J. 0. Treanor, both of Altar,. 
Mexico. U.S. Pat. 731,631, June 23, 1903. 

The slimes are sprayed with water into an elevated tank 
partially filled with cyanide solution containing an oxidising 
agent, and “ made dense,” as by sodium chloride. The 
tank has a hopper-shaped bottom, opening into a valved 
pipe leading to another similar tank on a lower level, for 
discharging the stdlled slimes. The second tank is in turn 
similarly connected to another, or to others. Side opening>^ 
at different levels in the side of each tank allow of drawing 
off the clear liquor, and passing it on to the top of the next 
tank, aud so on, until the enriched solution is drawn off for 
precipitation. — E. S. 

Precious Metals ; Sulphuric Acid Process of Extracting 

from Solutions. G. A. Bahn, Austin, Tex. U.S. 

Pat. 731,839, June 23, 1903. 

Cyanide solutions of the precious metals are acidulated 
i with sulphuric acid, and zinc, in sheets or otherwise, is 
immersed in them. The precipitate thus produced is^ 

; collected aud treated for its contents of the precious metals, 
j — E. S. 

I Alkali Metals \ Manufacture of -. H. Speckeler and 

O. II. Weber, Assignors to the firm of Cheniische Fabrik 
Griesheirn Elektron, Frankfort-on-the-Main. U.S. Pat. 
730,979, June 16, 1903. 

See Fr. Pat. 320,815, April 15, 1902 ; and Eng. Pat., 7505, 
: March 27, 1902; this Journal, 1903, 148 and 368; aud 
j compare U.S. Pat. 710,493, 1902 ; this Journal, 1902, 1333- 

I — E. S. 
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Diamagnetic Separation, E. Gate 0 , Chevy Chase, Md., i 
Assignor to T. J. Mayer, Washington, D.C. U.S. Pat. 
731,042, June 16, 1903. 

A MIXTURE containing diamagnetic substances is fed into a 
relatively intense part of a magnetic field, which is rapidly 
moved in a direction opposite to that of the feed, the descent 
of the material being obstructed by a current of liquid, to j 
enable the material to be collected in sepanite portions, 
according to the diamagnetic susceptibility.— lil. S. 

Diamagnetic Metal ; Separating ,from Sand. E. Gates, 

Chevy Chase, Md., Assignor to T. J. Mayer, Washington,' 
u.C. Pat. 731,043, June 16, 1903. 

To separate particles of such diamagnetic metals as gold, 
copper, “ or the like,” from other diamagnetic material, such 
as sand, with which they are associated, a rough preliminary 
segregation is first elfected, and with the enriched portion, 
magnetic particles are mingled so as to enmesh or entangle 
the gold, &c. The mixture is concentrated, and the con- 
centrate is passed through a directing magnetic field, and 
then through a magnetic field of such graduated force as to 
cause the particles to assume “frond-like’’ forms, such 
rearrangements contributing to a disentanglement of the 
diamagnetic particles, which are then collected apart. — K. S. 

Diamagnetic Separation. E. Gates, (’hevy Chase, Md., 
Assignor to T. J. Mayer, Washington, D.C. U.»S. Pat. 
731,044, June 16, 1903. 

A MIXTURE of diamagnetic material of different degrees of 
diamagnetic susceptibility, is fed into the intenser part of a 
magnetic field, in which it is continued until the particles of 
greater susceptibility have moved into u less intense part of 
the field; the “magneto motive force “ is then intensified 
iu its action on the particles to be separated, “ by causing 
the field to move in a sticcession of wave-like impulses in a 
direction opposed to the feed of the mixture through the 
fi(‘ld.”— E. S. 

Metals i Apparatus for Extracting , from Ores. O. A. 

PJlis, Eldorado Canyon, Nov. U.S. Pat. 731,169, June 16, 
1903. 

The ore passes into a hopper having an inclined bottom, 
and a discharge opening, at a point adjacent to which a ! 
pipe communicating with a vat containing a chemical 
solution, discharges such solution through its perforated 
upper section, upon the ore, as the latter passes by gravity 
down a chute leading from the hopper into a precipitating 
box, in which means for passing a current of electricity are 
provided. The mixture of ore and chemical solution passes 
through the precipitating box into a filtering tank. — E. S. 

Zinc ; Process of Obtaining . E. II. Hopkins, London. 

U.S. Pat. 731,184, June 1C, 1903. 

Sp:k Eng. Pat. 12,8.'59, June 5, 1902; this Journal, 1903, 
701; and compare Eng. Pat. 22,554, Dec. 1 1, 1900; and 
U.S. Pat. 708,044, Sept. 2, 1902 ; this Journal, 1902, .54 and 
1401.— -E. S. 

Ores or Tailings ; Process of Leaching — — , with Solu* 
Hons of Alkaline Cyanides. C. W. Merril, Alameda, 
Cal. U.S. Pat. 731,590, June 23, 1903. 

Ores or tailings containing reducing agents are treated 
with an alkali or alkaline-earth hypochlorite to oxidise 
these, and, subsequently, with a corresponding cyanide. 

— E. S. 

Furnace; Melting — . W. J. Urown, Assignor to 
J. W. Paxsou Company, Philadelphia, Pa. : T. R. Brown, 
administrator to said W. J. Brown, deceased, U.S. Pat. 
731,991, June 23, 1903. 

The furnace is spherical, supported on trunnions for tilting, 
and made in two flanged halves for clamping together. A 
melting pot within is solely supported by a projecting 
flange bearing upon the lower half of the furnace, an outlet 
spout for the molten metal being provided on one side. The 
combustion chamber extends under the entire body of the 
pot, communicating with an opening in the casing, in front 
of which an oil bnrner is mounted There are flues at the 
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side of the melting-pot, and there is an opening iu the 
furnace at tlie top for the escape of products of eombustiou. 

— E, S. 

French Patents. 

Steel; Manufacture of L, V. Pratis. Fr. Pat. 

326,998, Dec. 4, 1902. 

See Eng. Pat. 6728 of 1902 ; this Journal, 1903, 31. 

— r. F. B. 

Zinc Sulphide and other Sulpludcs ; Prnre^s for h^xtract- 
ing , from their Ores. G. C. Marks. Fr. Pat. 

326.866, Dec. 1, 1902. 

SuLi'HioES, such as those of zinc, lead, or silver, arc 
separated from their ores by immersing these, in a finely- 
divided state, in a hot, but not boiling, solution of sodium 
sulphate, with or witliout sulphuric acid, and skimming off 
the sulphides which rise to the surface, (k)mpare U.S. Pat. 
718,.5.54, Jan. 13, 1903; and Eng. Pat. 28,925, Dec. 31, 
1902; this Journal, 1903, 147 and 423. — E. S. 

Zinc Sulphide and other Sulphides ; Process for Extract- 
ing , from their Ores. G. C. Marks. Fr. Pat. 

326.867, Dec. 1, 1902. 

Ores containing a sulphide of zinc, load, or silver, are 
finely powdered and immersed iu a bath containing solution 
of a nitrate of sodium, potassium, or of ziuc, with nitric 
acid. The sulphides which rise to the surface are skimmed 
off.— E. S. 

XI.-ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(^.) -KLECTnO-CHKMISTKV. 

Accumulator Factories ; Dangers to Health in 
O. vV’ageuer. XXIV., jiage 889. 

Silver ; Electrolytic Determination of Small Quantities 

of , in presence of Large Quantities of Lead. 

Arth. and Nicolas. XXIII., j) 0 ( 7 C 884. 

English Patents. 

Insulating Compositions ; Water ^ Acid, and Fireproof 
— — , and Method of Making the Same. J. A. Heauy, 
Philadelphia, Pa. Eng. Pat. 17,745, Aug. 12, 1902. 
Under Internat. Conv. Nov. 11, 1901. 

One pint or 15 oz. of linseed oil are heated to boiling, and 
an intimate mixture of 1 oz. of litharge and 1 oz. of red 
lead is added, the whole being boiled and Btirrod for about 
one hour, after which, if desired, copal gum in the propor- 
tion of oz. to 1 lb. of the mixture is added, ami the 
whole again boiled until it becomes thick and black. The 
mixture, which on cooling becomes hard and gumlike. Is 
app]ie<l hot to the surfaces to be insulated, and is especially 
useful for asbestos insulated wires or metallie surfaces. 

See also Fr. Pats. 322,448 and 322,449 ; this Journal, 
1903, 370.— A. G. L. 

Insulating Metallic Surfaces or Wires a7id Method of 
Preparing Asbestos for Insulating Metallic Surfaces or' 
Wires. J. A. Heany, Philadelphia, Pa. Eng. Pat. 
17,746, Aug. 12, 1902. Under Internat. Conv., Nov. 9, 
1901. 

Two compositions are used in the process, the first con- 
sisting of fish glue or gelatinous or albuminous substances, 
and enough water to make a thin solution which is com- 
bined with lime, either wholly or partly slaked so as to 
give a doughy consistency ; the second solution consists of 
2 oz. of ammonium sulphate, 1 oz. of boric acid, 1 oz. of 
sodium sulphate, 1 oz. of ammonium chloride, and . 1 oz. 
of sodium chloride dissolved in 25 oz. of water. The com- 
positions of these solutions may be varied if desired. 

One of the two compositions is applied to the metallio 
wire or surface, and a.sbest 08 , first treated with the second 
solution, is dried, picked into a flaky or fibrous form and 
twisted under pressure upon the sticky surface. The 
asbestos covering i.s then coated with a paste formed by 
mixing the two compositions and again pressed down on 
the wire, &o. 
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Before applyinjf the composition, the metallic surface 
may first be immersed in a bath of zinc chloride. In this 
case the whole in heated after the insulating material haa 
been applied, so us to volatilise chlorine and leave metallic 
zinc adhering firmly to both the wire and the asbestos. 

—A. G. L. 

Batteries ; Eiectrtcal II. Cs:m} i and G. von Barezay, 
Felso Dobsza, Hungary. Eng. Eat. 813, Jan. 13, 1903. 

Thk cathode (carbon) is imnle^^ei in niiiic acid and the 
anode (zinc) in an alcohol solution containing pernitrate 
of mercury and potassium cyanide, the depolariser being 
separated from the solvent by ineaiis of a diaohragm. 

-W. G. M. 

Electric Batteries. S. Yai, Tokio. Eng. Eat 8964, 
April 21, 1903. 

The battery, which may be used cither as a primary or a 
secondary cell, consists of an outer casing of zinc or lead 
plate forming the positive element, and provided with an 
interior cylinder, preferably formed of blotting or similar j 
paper, and filled with a mixture of manganese oxide and 
graphite powder, in the centre of which is fixed a carbon 
^)r graphite rod. The space between the two cylinders is 
filled with oxide of zinc, and the cover of the vessel has 
an inlet through which a solution of caustic potash is 
poured in. A threefold power as compared with other lead 
oxide accumulators is claimed for it when used as a 
secondary battery. — G. II. il. 

Electric Spark Discharges ; Process and Apparatus for 

Treatment of (rases, Vapours, and the Uke by . 

J. 8chlutius, Karow-i-Meckleiihurg, Germany. Elng. 
Eat. 2199, Jan. 29, 1903. 

The gases to be treated are blown through a spark gap 
of special shape. A wire connected to one terminal of an 
induction coil is wound in a spiral around an insulating 
drum, placed at a short distance from a metal strip, parallel 
to its axis, and connected w ith the other terminal. When 
the drum with the spiral is rotated sufficiently rapidly, a 
band of sparks pas*ies between the drum and tlie strip from 
end to end. The gases to be sparked are so directed 
through nozzles placed side by side that they pass through 
the hand of sparks. Or the gases may pass through a 
metallic nozzle, which, itsalf lorras one polo, whilst the 
other is a slightly concave disc, which may also form a 
collector for the gases. In this case the sparks form a 
cone hetween the point and the disc. Or, agam, the one 
pole may be hollow and bent at the delivery end, which is 
surrounded with an insulating block, except at the orifice. 
The other pole is a metallic funnel through which the 
gases, after treatment, are sucked away. The nozzle is 
rapidly rotated and forms a ling of sparks between itself 
and the funnel.— W. G. M. 

Ammonium Formate and Ammonia ; [ElectricaQ Process 

for the Manufacture of , J. Schlutius. Eng. Eat. 

2200, Jan. 29, 1903. YU., page 8G5. 

Electrolytic Processes [Electrolysis of Alkali ChloTides'\, 
and Apparatus therefor. L. Gurwitsch, St. Eetersburg, 
Russia. Eng. Eat. 10,358, July 23, 1902. 

In order to reduce the amount of mercury to be handled in 
processes, such aa the electrolysis of alkali chlorides, in 
which amalgam is formed, advantage is taken of the fact 
that mercury containing even a minute proportion of 
amalgam will wet metallic iron surfaces. In order to 
facilitate the action to the uttermost, the cathode surfaces 
of the plates are grooved with narrow flutings, less than 
y^th of an inch in width, so that surface tension may be 
compensated by capillarity. Several of these iron sheets 
are suspended in the electrolytic tanks ; only the end plates 
are connected to the terminals of the generator, the inter- 
mediate plates being insulated and forming bipolar electrodes, 
with the grooved ’Surfaces on the cathode side. The anode 
side is coated^ith manganese dioxide or lead. At the top 
a mercury pump delivers mercury into a distributor, which 
forces the metal in spurts on to the grooved surface of the 
iron, through nozzles about 85 to SO mm. apart. The 
bottom of each iron plate is curyed into trough shape on 


the fluted side, the trough sloping slightly from one end 
to the other, so that the amalgamated mercuipr is caught 
and delivered into another trough provided with a rotary 
distributor which convoys the amalgam into a suitable 
receptacle outside. — W. (j. M. 

Liquids [Wat*r, ] > Apparatus for [Electrolytically"] 

Purifying . O. M. U. Moller. Eng. Eat. 10,094, 

Moy 4, TOOS. XVIII. B., page 878. 

United States Patents. 

Electrodes; Method of Producing — — , for Electric 
Accumulators. E. VV'. Jungner, Stockholm. U.S. Pat. 
731,308, June 16, E.I03. 

She Eng. Eat. 1684, 1902 ; this Journal, 1902, 1082. 

— G. U. R. 

Electrode. W. R. Chipman, New York. U.S. Eat. 
732,047, June 30, 1903. 

Electrooks for use in the purification of liquids by 
elect roly. *is are claimed, consisting of nickel, and a sub- 
stance which acts as a producer of oxyhydrates and as a 
binder; of Straits tin and nickel ; or of aluminium, nickel, 
and Straits tin. — VV. G. M. 

[Electrolytica/ly] O.ridising Organic Compounds. M, 
Moest, As.signor to the h arbwerlce vorm. Meister, Lucius 
und Briining, both of Hochst a/M. U.S. Eat. 729,502, 
May 26, 1903. 

The claim covers the electrolytic oxidation of organic 
compounds in acid solution by means of cerium compounds. 
A very small quantity of cerium salt is necessary, as the 
cerous salt formed is immediately oxidised by the elecrric 
current to the eerie state. A 2 per cent, solution of cerium 
sulphate is sulficient. By this means, anthracene is oxidised 
to anthraquinone, uaphthalenr^ to naphthoquinone (phthalic 
acid being also formed in small quantity), phenanthrene to 
phenanthraquinone, &c. — T. F. B. 

Electrolytes; Method of Applying Heat to . C. E 

Burgess and C. Hambuechen, Madison, Wis. U.S. Eat. 
732,616, June 30, 1903. 

One or other of the electrodes is heated by being included 
in a separate electric circuit, which may be direct or alter- 
nating. In electrolytes, practically non-conducting at 
ordinary temperatures, electrodes of aluminium and iron 
are specified, of which the latter is separately heated by a 
special circuit. — W. G. M. 

French Patents. 

Electrolytic Cell fitted with Aluminium Electrode. 
Grisson & Co. Fr. V&t. 326,974, Dec. 3, 1902. 

See U.S. Pal. 719,791, 1903 ; this Journal, 1903, 304. 

— T. E. B. 

Reduction of Compounds by Electric Heating [Electric 

Furnace'] ; Process and Apparatus for the . E. G. 

Acheson. Fr. Pat. 327,189, Doc. 9, 1902. 

See U.S. Eats. 718,891 and 718,892 of 1903 ; this Journal, 
1903, 217.— T. F. B. 

(R.)— ELECTRO-METALLURGY. 

English Patents. 

Iron Alloys [Ferro ^ Silicon and Ferro - Manganese]; 

Electrical Production of , with the Simultaneous 

Production of Alkaline Oxides and Alkaline Earths. 
G. Gin, Paris. Eng. Pat. 12,702, Juno 3, 1902. 

The sulphate of the oxide it is desired to prepare is heated 
with silicic acid, or manganese dioxide, in the presence of 
carbon, in an electric or other suitable oven, so as to realise 
a reaction of the following form : 

SiOj + SO4M -I- C « SiOgM + SOj + CO, or 
MnO- + SO4M + 2C - MnO, MO + SOj + 2CO. 
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When it is desired to obtain ferro-man^anesc and a \ 
volatile alkaline oxide, the sulphide is substituted /or the 
gulphate so as to obtain the following reaction : I 

OMnOj + 2 M 2 S « 3Mn»04 + 2 M 2 O + 2SO,. i 

The reduction of the silicate or double mangano-alkaline j 
oxide, with or without the addition of oxide of iron, or of j 
metallic iron, is carried out in a closed electric oven I 
communicating with a dust chamber, in which the sublimed ' 
matters are condensed, the product being “dosed with i 
strictly sufficient quantities ” to reduce the metal to , 
be transformed into iron alloys, and insufficient to reduce i 
or carburise the alkaline oxide or earth it is desired to 
recover. The metal produced is run out at regular intervals | 
and the oxide is recovered in the form of scoria, or sublimed 
products. See also Fr. Fat. 316,772, 1901, and U.S. 1 
J'at. 712,295, 19u2 ; this Journal, 1902, 1541 ; Fr. Pat. : 
326,438, 1902, andEng. Pat. 904, 1903; this Journal, 1903, ! 
805.— G. II. K. 

Electro-plating ; Apparatus for Use in . A. J. A. G. ! 

Marichal, Biimiugham. Eng. Pat. 10,824, July 29, 1902. ' 

The electrolyte is drawn from the top of the tank by meaus ! 
of a pump, aud delivered again at the bottom through a 1 
number of orifices in a pipe laid horizontally along the | 
floor of the vat ; a vertical pipe is connected to the supply , 
pipe outside the tank, to steady the supply through the j 
apertures. The bath is heated, if necessary, either by a j 
steam pipe within, or by steam -jacketing the pipe supplying ] 
the electrolyte to the fceding-oridces. — \V. G. M. i 

Afeials ; Electro-plating of , and Apparatus Employed \ 

therein [^Silver-plating^. (Miss) J. Schiele, Brussels, j 

Eng, Pat. 5093, March 11, 1903. i 

The process consists in deoxidising the surface of the | 
articles by exposing them to a temperature of about 800*^ i 
to 1000'^ C. in a closed chamber of a furnace (heated 
by gas), and then slowly cooling them with the exclusion 
of air, hy introducing them directly into a chamber with a 
travelling platform, adjoining the healing one, from which it 
is separated by a sliding door. They arc then placed in a 
cleaning bath of about 20 per cent, of hydrochloric acid and 
25 per cent, of nitric acid in about 55 per cent, of water, or 
any other suitable bath may be employed. The surfaces j 
are afterwards cleaned with a wire brusli in a solution of | 
/.inc and hydrochloric acid (preferably 15 to 20 gnus, of 
zinc in 500 grins, cf acitl). The silver-plating is effected 
preferably in accordance with Kng. Pat. 9438, 1902, (this 
Journal, 1902, 917), after which the articles are re-heated, ! 
and, if necessary, subjected to pressure while hot. See | 
Fr. Pats. 320,154, 320,o\#G, and 324,832, 1902 ; this Journal, i 
1903, 97, 148 and 035.— G. K. U. | 

Furnaces ; Electric . J. ]M. Carrere, New Brighton, 

N.Y., U.S.A. Eng. Pat. 10,194, May 5, 1903. | 

A REVOLViNu Cylinder set at any desired angle, or I 
horizontal, is fitted wiih non-rotatiug cap ends, provided j 
with apertures at one end for the introduction of the charge, 
and at the other for the removal of the furnace products, 
and with axial electrodes. The furnace may be lined with , 
graphite separated from the (steel) furnace walls by a 
layer of asbestos. The graphite may be brought into | 
contact with the electrodes and so be heated by the current | 
to any required temperature even up to incandescence. | 
Tlie electrodes themselves may be causetl to form an arc ! 
at any desired position within the cylinder. — VV. G. M. | 

French Patents. j 

Nickel-plating of Metals; Special ^ called ** Argento- j 

Nickel:^ H. Bourel. Fr. Pat. 326,890, Dec. 2, 1902. I 

The articlts are first nickel-plated by any ordinary process, 
but in a bath of 3,000 litres, aud coDtaiuing “ 8u per Ccut. | 
of normal, and 20 per cent, of double sulphate of nickel,'' aud j 
10 kilos; of boiic acid per ICIO kilos, ot sulphate of nickel, j 
This first operation should Jast an hour, and then by means I 
of a commutator, the current which has hitherto been 
directed ou the rods supporting the nickel anodes, is turned 
on fresh rods supporting platinum anodes. Tue second 


operation should last a quarter of an hour, and both it And 
the first one should take place without removing the articles 
from the bath. — G. H. R. 

Metals ; Methoti of accelerating the Deposition of — , in 
Electrolytic Operation.^. ( \ Evesque. Fr. Pat. 327,054, 
Dec. 5, 1902. 

The anode and the cathode are placed between the arms of 
a magnet or solenoid so as to produce a magnetic field, the 
action of which, when suitably directed, is said to induce 
the metal molecules to attach themselves rapidly to the 
mould it is desired to cover, in the apparatus described, 
the electrolytic tank has a false bottom, between which and 
the real boLtom is placed an eleetro-niuguet, the polar 
pieces of which are formed by plates crossing the false 
bottom, and rising to the middle of the electrolyte. The 
joints between tlie polar pieces and the false bottom are 
rendered impervious by a coating of giittn-percha, or 
similar substance. A greater or lesser number of electro- 
magnets can be used according to the requirements of the 
case. Whore solenoids are employed, the polar pieaes are 
replaced by twists of the couducting wire. — G. 11. K. 

XII.-PATS. FATTY OILS. & SOAP. 

Fatty Acids ; Formation of Ifydrocarhom in the Dis* 

tillation of . F. KassliT. (ffiem. Rev. Fett- u. 

llarz-lnd., 1903, 10 , [7], 151 — 1.54. 

The formation of unsaponifiable substances during the 
distillation of fatty acids is shown to be mainly due to the 
presence of neutral fat, as the other factors (overheating, Ac.) 
can be readily avoided. The author’s experiments on the 
subject have been continued for a year .under comparable 
conditions. Fatty acids from tallow, palm oil, and bone 
fat were used as raw material. They contained from 2' 2 
to 10*4 per cent, of neutral fat, and in each ease had been 
obtained by saponification with magnesia in autoclaves, the 
after- saponification of neutral fat that takes place in sul- 
phuric acid saponification having been avoided. Gharges 
of 1,400 kilos, were distilled in cast-iron retorts, steam at 
300° C. and under a reduced pressure of 0*3 utraos. being 
used. Hamples of the distillates were taken every hour, 
and the proportion of unsaponifiable matter determined. 
The results showed that hydrocarbons began to be formed 
when the iicutnil fat in the retort became concentrated to 
12 to 15 per cent., except in the case of the bone-fat fatty 
acids, the distillates from which contained hydrocarbons 
almost from the first. The author attributes this exception 
to the nature of bone-fat, which, as lie points out, frequently 
itself contains hydrocarbons in the crude state. As soon 
as the distillates contained hydrocarbons, the process was 
stopped, and the residue in the retort treated with sulphuric 
acid, washed, and again distilled. On the average the 
amount of neutral fat in the residues was reduced by the 
treatment with acid from 15’ 2 to 2*6 per cent. On dis- 
tillation of tlu‘ black mass thus obtained, the same results 
were found, hydrocarbons appearing in the distillate as soon 
as the amount of neutral fat in the retort reached 13 to 15 
per cent. The author’s general conclusion is that fatty 
acids contaiuirig more than a small proportion of neutral fat 
should be treated with sulphuric acid before distillation or 
after fraetioiml distillation us described above. — C. A. M. 

FatSf Oils, and Esters; Enzymic Decomposition of . 

K. Braun aud F. C. Behrendt. Ber., 1903, 36 , [9]> 
1900—1911. 

In continual ion of their work on this subject (this Journal, 
1903, 039) the authors have made comparative experiment* 
as to the action of the enzymes in castor-oil seed and jequirit^ 
seed on lanolin, carnauba wax, and lower Ctsters of organic 
acids. On treating 10 grms. of lanolin with 25 c.c. of 
water and 2*5 grms. of finely-powdered castor-oil seeds at 
40° C., the total acid liberated after 90 hours corresponded 
to 3 *65 c.e. of N/iO alkali ; wliil.'U iu parallel experiment# 
with jequirity seed the tree acid corresponded to 11*45 c.C. 
after 90 hours, and, after neutralisation of the acid first 
liberated, to 3*9 c.c. of alkali after 120 hours. Himilar 
experiments with carnauba wax showed that here, too, the 
jequirity seed had a stiooger decomposing effect than the 
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•fsaitorroil 8^1. These retultg show that ikeutratisation of 
ihe first forpaed has ;aot the same stimulation effect on 
the jequirity enzyme (abrin) when acting on Lanolin or 
cainaiiba wax as in the case of castor oil. The action of 
the enzyme of castor-oil seeds, however, is checked in all 
cases by neutralisation of the free acid. Only a moderate 
degree of warmth is required to promote the decomposition. 
Experiments with simple esters of the aliphatic and 
aromatic series gave analogous results, with the exception 
that in the case of ethyl benzoate the decomposition 
effected by the castor-oil seeds was greater than that 
effected by jequirity seed. It was proved that light had 
no appreciable iutlucDce on the decomposition in either 
case. Slight quantities of mercury, copper, and iron salts 
checked the enzymic decomposition, as wasalso the case 
with alcohol. On the other hand, magnesium salts, alkali- 
metal salts, and tungstic compoun«ls had no influence on 
the results. Experiments made with mixtures of equal 
quantities of castor-oil and jequirity seeds gave the curious 
iresult that the free acid had au injurious effect, whilst the 
small amouri48 of acid liberated after neutralisation of the 
free acid soon disappeared again. 

The experiments with einulsin were repeated, the pure 
enzyme being used this lime. It w’as found that it effected 
only a very sliglit decomposition of fats, and tliat the 
action was not increased by the presence of free acid. 
Less acid was liberated from castor oil by the action of 
crushed bitter almonds than by tlm pure emulsiu, which 
the authors attribute to the emulsin in the almonds being 
used up iti the decomposition of the amygdalin. When 
castor oil w’as treated with amygdalin no decomposition 
was observed, as was also the case when a mixture of 
equal parts of pure amygdalin and emulsin was used. In 
like manner it was found that the myrosin from black 
mustard seed and gold lac {Cheirantus Cheiri) had a 
fairly energetic action on castor oil, but that when potas- 
sium myrouate was also present no decomposition occurred. 
The myrosin of gold hu' comes about midway between 
emulsin and riein us regards its activity. The buds 
showed greater enzymic activity than the stalks or leaves, 
whence the authors conclude that the myrosin in gold lac 
is concentrated in the buds. — C. A. M. 

Chinese Woad iTung'] Oil; Poisoiums Properties of . 

.1. llertkorn. Chcm.-Zeit., 1903, 27, 

NuMEUors patents liave been taken out for the use of this 
oil in co.smetic and similar preparations, the fact that it 
produces severe ulcers when brought in contact with the 
skiu being apparently lost sight of. The author describes 
several instances of the oil causing severe wounds to the 
workmen and others who have carelessly liuudled it, and 
‘Oorisidtrs that its use in cosmetic prepararions should be 
strictly prohibited. Moreover, in his opinion, all wood oils 
that have been imperfectly refined, yield slimy deposits with 
penetrating odour, and ought to be excluded from commerce. 
Candle-nut oil has similar toxic effects on the skin though 
only to a slight extent. It i.s an open question whether the 
poisonous properties of these oils must be attributed solely 
to substances in the slimy deposit, or whether the fatty 
acids also play a part.— C. A. M. 

Soaps, Hydrocarbons and Crcsols ; Separation of . 

O. Schroatolla. XXI II,, page 88.'5. 

Enoi.i.sh Patents, 

Pallowdike Product ; Matiufacture of an Odourless . 

G. Sandberg, Moscow. Eng. Pat. 2202, Jan. 29, 1903. 

See Fr. Pat, 317,540 of 1902 ; this .Journal, 1902, 1403. 

— C. A. M. 

Oils ; Manufacture of \^ChemicaUy Modified’] , 

E. Meusel, Liegiiitz, Germany. Eng. Pat. 7410, 

March 31, 1903. 

A MANurAOTUKiNG pi'ocess is based on the bacterial 
oxidation of oils or fats, in the presence of a nitrate or 
nitrite. Tlfb mixture containing the oil, nitrate and 
nutrient salts, is treated with a cultivation of, e.g., cheese 
bacteria, and kept thoroughly aSrated during the oxidation. 
OiU thus treated undergo partial decomposition, together 
vfith partial oxidation of the glycerin and unsatorated fatty 


acids. The modified products are well suited for the 
manufacture of degras, and as subititutes for shellac, 
mordants for dyestuffs, &c. For the preparation of 
lacquers they are dissolved in sodium carbonate solution, 
and after the addition of a suita ble dyestuff, e.^., alizarin, are 
precipitated by means of alum or calcium salts. — C. A. M. 

French Patent. 

Fats and Waxes ; Separation of Liquid Constituents of 
. 11. Preda, Fr. Pat. 327,064, Dec. 6, 1902. 

The crude fat is treated w ith acetone, the solution sepa- 
rated from the insoluble residue, and the liquid constituents 
in solution precipitated by the addition of water. — C. A. M. 

XIII.-PI6MENTS. PAINTS ; EESINS. 
VAENISHES : INDIA-EUBBER, Etc. 

(^.)— riGMENTS, PAINTS. 

(Complex Cyanides [^Prussian J?/mc] ; New Method for the 

Analysis of >. M. Dittrich and C. Hasscl. XX III., 

page H83. 

English Pateiits. 

Lend in the Form of Powder. (1. T. Hyde, London 
From the Fnion Lead and Oil Co., New Voik. Eug- 
l‘at. 19,981 a, Sept. 12, 1902. 

Skk Fr. Pat. 325,471 ; this .lournal, 1903, 702. — F. II. L. 

Pigments [^Mixtures of Zinc Hydroxide and Barium 

Sulphate] ; Processes of Making . W. J. Arm- 

hnister and J. Morton, St. Louis, Miss,, U.S.A. Eng. 
l*at. 3768, Feh. 17, 1903. 

Si:e F.S. Pat. 724,235} this Journal, 1903, 562. — F. IT. L. 
United States Patent. 

l^igmenfs [Zinc and Barium]. \\ . J. Annhnister, St. 
i.ouis, Mo. II. S. Pats. 731,1.V2 and 731,153, June 16, 

1903. 

The first specification describes a pigment made by mixiii:; 
a zinc solution (which may be sulpliate) with the hydroxide 
and then with the carbonate of an alkali metal, and finally 
with u soluble salt of barium. The second describes a 
pigment consisting of zinc carbonate, barium sulphate, 
and barium carbonate, with or without a certain proportion 
of zinc sulphide, made by mixing together solutions of zinc 
sulphate, sodium carbonate, and a salt of barium, w hich may 
be the sulphide. Compare previous IJ.S. and Eng. Pats. ; 
this Journal, 1V)()3, 218,307, 502, and 807. — F. II. L. 

French Patent. 

Zinc White and Similar Pigments ; Manufacture of , 

A. Salgues. Fr. Pat. 326,962, J^ec. 3, 1902, 

The metallic vapours which are evolved when zinc ores are 
treated in an electric furnace according to the process 
described in Fr. Pat. 310,100, April 19, 1901, are allowed 
to burn and are then collected in chambers. If the ore is 
pure, the product is a simple zinc oxide, but if the minerel 
contains lead, the product is a mixture of zinc and lead 
oxides, the latter constituent giving it a better covering and 
drying power when used as a pigment. The process is 
claimed to exhibit advantages over similar methods where 
the ore is treated chiinically, because the fume is less con- 
taminated with products of combustion, and is therefore 
capable of condensation in smaller receptacles. — F. II. L. 

(2?.)— KESINS, VARNISHES. 

Rimu Resin. T. H. Easterfield and B. C. Aston. Proc. 

Chem. Soc., 1903, 1.9, [269], 190—191. 

Rimu {Dacridium cupressinum j natural order, Coniferoe) is 
one of the most valuable of the New Zealand timber trees, 
the cracks or shakes in the heart wood being nearly 
always partially or completely filled by a hard pink resin 
with a distinctly crystalline fracture. 
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The chief constituent (75 per cent) of the resin, a 
crystalline acid, for which the came rimuicactd is proposed, 
melts at 492® — 193®, distils with very slight decproposition 
at 296 — 300° C. under 2 1 nun. pressure, and is optically 
active. It is easily soluble In alcohol or other, and 
dissolves sparingly in water or light petroleum. Its formula 
is CijHjs(OII)COOH. The barium compound is the most 
characteristic of the salts ; it crystallises in well-defined 
equaro plates having the composition llaCCigH, 903)2,141100. 
The alkali salts are very soluble and do not separate from 
oolution in the presence of excess of alkali, lliaiuic acid is 
laivo-rotatory, having [o]„ — 159° in a 10 per cent, alcoholic 
solution ; it yields benzoyl and acetyl derivatives. Like 
most of the acids from the pine resins, it yields no esters 
when treated with alcohol and hydrochloric acid. 

Oils; Improvmi(ents in Mauvfactiirv of [^Shellac 

Substitute']. E. Meusel. Kng. Tat. 7410, March 31, 
1903. XII., page 874. 

Linoleum imd the like; Processes for Making ,vit/i 

Double Lagers of Material. L. W. ISeeser, Delmeuhorst, 
Germany. Eng. Pat. 15,889, .July IG, 1002. 

CSee Fr. Pat. 325,129 ; this .Journal, 1903, 641 ; also Eng. 
Pats. 15,890 and 15,891, 1902.— F. H. h. 


(C.)— JNDIA-RaBBEU, &c. 

Jiubher and Cutta- Pereha, ; Chemist rg of . 

Harries. Her., 1903, 36, [Oj, 1037 — 1911. (’omparo 

this Journal, 1901, 1123, and 1902, 1404. 

The substance “ nitrosite 2(('n,ir,-,N:,0-), furnished by 
Para rubber (loc. ciL') is also readily obtained by similar 
means from Mozambique rubber (71/o/iorro), from the 
inferior Guayrule-rubber (Mexican), and from the latex of 
Landolphia Hendelotii (this sample had been kept liquid 
by addition of ammonia). 

Raw gutta-percha also appears to give the same nitrosite, 
although the analytical results are not in ab.solute agree- 
ment, and the molecular weight appears to be low. After 
careful purificatiou by acetone (Ramsay’s method), however, 
the yield is almost theoretical. 

JJalata likewise gives a substance which closely resembles 
““nitrosite C ’’ in chemical behaviour. 

Technical Application. — A commercial rubber mixture 
•containing sulphur, zinc sulphide, and mercuric sulphide, 
but un vulcanised, was analysed by ordinary methods, in 
this case with considerable diliiculty. 

4*15 grrqs. were then placed with 150 c.c. of benzene 
(sufficient to dissolve the sulphur) in a closed vessel for 
three days at the ordinary temperature. 

Nitrous acid gas (NoO^) dried over phosphorus pent 
•oxide was then thrice passed through the swollen mass, 
•each time for a period of two days. The resulting yellow 
powder was transferred to a tared filter and M ashed uith 
benzene till free from sulphur, the amount left in the vessel 
being found negligible. When dried in vacuo till of constant 
weight, the residue amounted to 6*25 grms., of which 
2*46 grms. were dissolved out by acetone. This amount 
<ialculated as nitrosite of the formula GjylligNjO; indicated 
1*153 grms. of hydrocarbon or 27 • 9 per cent, of 

rubber in the original mixture. 'J’he zinc sulphide which 
had been converted into sulphate, and the unaltered mercuric 
sulphide were then estimated, 'fhe following shows the 
•comparative results : — 


Nitrosite Method. 


Technical Method. 


Rubber 

•Zinc sulphide 

Mercuric sulphide 

•Sulphur 

^Vator 


Per Cent. 
27*90 
41 Td 
24*23 

I J Difference 


{ 


Per Cent. 
28*57 
40*07 
23*70 
7*33 
0*33 


— R. L. J. 


India-Rubber ; Action of Light on . C. O. Weber. 

India-Rubber J., 1903, 26, [13], 639. 

The action of light upon india-rubber, whether vulcanised 
or unvulcanised, & an oxidising action, accelerated by the 


actinic influence of the sun’s ray.s. Thin Aims of Para 
rubber, both crude and worked on hot rollers, vulcanised 
and unvulcanised, were exposed to the action of light for 
i 50 days, the acetone extract being determined at intervals. 

I The figures obtained tend to confirm tlu^ aiithor'a opinion 
I that unvulcanised rubber is more liable to oxidation than 
vulcanised, owing to its “ lower sta'c of saturation,” 

The longer rubber i.s worked or “ broken down on hot 
rollers, the greater is the amount of the acetone extract. 

! With ver)'^ excessive working, the extrart is gummy, and not 
j resinous as in the case of truly oxidised rubber, and the 
I author considers the increase consists of products of 
I dcpolynierisalion of the india-rubber molecule ilself. 

I Rubber overworked on the masticator oxidises very 
j r:ij>idly indeed, yielding, after 50 days’ exposure, 38* 7 per 
I cent, of extract against 5*7 per cent, wlieu properly 
i w(.rked. , 

, Experiments made to ascertain fbe ellVct of the tlcgrec* of 
I vulcaniNjilion on the rate of oxidation show that the rubber 
( tends to oxidise faster the loM'er thedegri'eof vulcanisation. 

I — J. K. B. 

j Exonisii Patent. 

I Rubber Boots or Shoes and such like ; Vulcanising , 

! A. Coekburn, Edinburgh. Eng. Pat. 17,637, Aug, 12, 
1902. 

The articles are vnicanigi d without the use of moulds by 
subjecting them to the eombine<i action of air or gas under 
pressure greater than that of the atmosphere and at a high 
temperature within a closed chamber. — b. II. L. 

French Patent. 

India-Rubber; Machines for the Vulcanisation of , 

PI. PTuukenberg, Fr. Pat. 327,019, Dec. 5, 1902. 

See also Phig. Pat. 24,573 of 1902 ; this Journal, 1903, 809. 

The trough of the machine is fitted with a cover, and the 
I whole machine encloHed in a cage, part of wliieh is made of 
i material penueuhle to air, and which i.-: connected to a 
i shaft.— J. Jx. B. 


XIY.-TANNING; LEATHER. GLUE. SIZE. 

j Chromed Hide Powder Question ; Contribution to the 

J. Paessler and W. Appelius. XX 11 1,, page 880. 

Leather; Plasticitg of . C. Bach. Zeits. dos Vcr. 

deutscher Ing., i902, 985. Proc. Inst. Civ. Eng., 151, 
[I], 58. 

This paper contains the record of experiments undertaken 
with the view of obtaining information as to the elasticity 
of leather taken from diiffereut part.s of the hide. The 
hide having been cut into three strips was first stretched by 
the manufacturers in the same way as leather intended tor 
belts. These strips were afterwards cut into narrower 
i pieces for the experiments. In the loading by successive 
additions of weight, the load at each step was applied 
several times, until the permanent set and the clastic exten- 
sion ceased to alter. The results are contained in a number 
of tables and diagrams. The stress per square inch and the 
stretch coefficient are given for (a) the whole belt, (/>») the 
head side, and (c) the tail side. The stretch coetticient 
varies from about about 7^75^0 ®Q* 

(^^j^ to P^** 11^* P®** ®^* ^Vhen the hides had 

been sireicfied at the manufacturers, the resulting permanent 
elongation had varied from 19 per cent, to 27 per cent. 
The maximum stress to which tin? belts were subjected 
in tho detailed tests was about 47 kilos, per sq. cm. 
(668 lb. per sq. in.), and the permanent set with this did 
not much exceed .j per cunt. 'J'he leather from the back of 
the animal proved to have the greatest uniformily from 
head to tail, so far as its elastic properties are concerned, 
while generally the material from the tail end had a greater 
stretch coefficient than that towards the head. The piece 
from the middle of the back exhibited the greatest extension 
per unit stress, the portions from the belly of the animal the 
smallest .* the elasticity thus increases from the belly part 
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of the skin towards the back; and this result agrees 
precisely with the value which, in practice, is placed on the 
leather Irom the back. 

English PATB>fT. 

Leather; Method of Making G. C. Dymond, London. 
From W. Macmillan. Palmert^ton, North, New Zealand. 
Fng. Pat. 19,f>61, Sept. 8, 1902. 

Hides are unhaircd, fleshed, hated, shaved, cleaned, and 
treated witli a bran drench for 3 — 4 days, are then handled 
in sumach liquor (2 lb. of sumach per hide) for four days, 
then bandied m a salt and alum bath (alum. 6 lb., salt, 41b., 
per hide), for three days, and then, whilst still damp, 
dressed with neats-foot oil (J pint per hide). They are 
then dried out, damped, staked, shaved, set out, given a 
medium stufling with tallow and fish-oil dubbin, hung-up, 
dried, sleaked off, cleaned and grained.— Ji. li. J. 

French Patents. 

Leather ; Mawfacivre of Artifcinl . G. S. and 

C. FalkenstciiJ. Addition dated Dec. 2, UK)2, to Fr. 
Pat. 308,044, Ftb. 12, 1001. 

Skb U.S. Pat. 714,701, Dec. 2, 1902; this Journal, 190.3, 
37 (the corresponding modification of U.S. Pat. 067,7 70, 
Feb. 12, 1901 ; this Journal, 1001, 731), and Fng. Pat. 
20,500, Dec. 1902; this Journal, 1003. 373.— K. 1.. J. 

Tannage; JRapid . F. Uoy. Fr. Pat. 320,799, Nov. 

28, 1902. 

Ferrocyanides or ferricyanhlcs, or the corresponding free 
acids, ore employed to counteract the effects produced by 
placing hides in very strong liquors (such as drawing of the 
grain, <Stc.) 

For this purpose the acid (i part in 10, 000 or less) or 
equivalent amount of salt, is either used in a preliminary 
bath, or added direct to the strong (an-li<[Uor. It is claimed 
that heavy hides maybe thus taimed in a few days, and 
light skins in a few hours. — K. L. J. 


XV.-MANURES. Etc. 

Superphosphate Afariures ; Determination of the SO-^ 

Equivalent of Gases evolved in the Manufacture of . 

Affleck. Vll., page 863. 

United States Patent. 

Fertilisers ; Process of Producing . A. K. Jarecki, 

Sandusky, Ohio. U.S. Fat. 731,461, Juue 23, 1003. 

A HA8IC phosphate is mixed with sulphuric acid. Alcoholic 
or syrupy beet sugar residues are then added together with 
nitrogenous organic refuse, and the whole allowed to stand 
until the heat of reaction drives off the moisture, leaving a 
granular product. — F. F. 

French Patent. 

Manure; Process of Manufacturing , by means of 

Apatite or other Phosphatic Mineral ; Dicaleinm- 

hydrogen Phosphate for employment as . W. Pal- 

raaer. Fr. Pat. 326,017, Dec. 2, 1902. 

See U.S. Pat. 707,886, Aug. 26, 1902 ; this Journal, 1902, 
1189.— E. S. 


XVI.-SUGAE. STARCH. GUM. Etc. 

Sugar; JRapid Method for the Determination of . 

T. B. Wood and li. H. Kerry. XXllI., page 886. 

Starch Syrups ; Examination of — . A. Kcssing. 
XXlll., page 886. 

Siachyose, C. Taniet. XXIV., pagef 888. 

Sugars ; Alkylation of . T. Purdie and J. C. Irvine. 

XXIV., page 888. 


English Patent. 

Syrups or Similar Fluids; Evapoiatimfor Concentration 

or Condensation of . F. Meyer, London. From 

J. W. Meyer and J. W. Arhuckle, both of Trinidad. 
Eng. Pat., Apr. 22, 1903. 

The apparatus consists of a series of cylindrical evapora- 
ting vessels having steam drums in their lower portions, 
through which pass a number of vertical tubes which are 
thus heated externally. Each vessel is fitted with a re- 
volving sprinkling arm or sparger through which the liquor 
to he concentrated is delivered ; the liquor falls on to the 
steam drum and passes through the heated tubes to a space 
below, which is connected with the sprinkler of the next 
vessel and so on throughout the series. The vapours- 
evolved from the liquor in each vessel are conducted to the 
steam- drums of each succeeding vessel and employed for 
heating the tubes. —J. F. K. 

United States Patents, 

Brine [used in Mayiufacture of Starch from Indian Corn'] ; 

Process and Apparatus Jor Purifying . T. T. Gaff 

andJ. F. Gent. U.S. Pats. 731,105 aud 731,106, June 16, 
1903. VII., page 866. 

Cornstalks, Sugur^cane, ^ ; Process of Manufacturing 

! Products from . Drewsen, N(‘w York. U.S, 

! Pat. 73 1 ,290, J une 16, 1 903. 

The cornstalks, sugar-cane, or analogous pithy stalks, 
cither whole or slit and divided into pieces, are cooked in 
a disintegrating solution, such as one of caustic soda, of 
sufficicut strength and for a sufficient time to disintegrate 
the pith only. The pith is then separated from the shells, 
which are cooked in a disintegrating solution, such as caustic 
soda solution, of sufficient strength and for a sufficient time 
10 disintegrate the shells into fibres. — T. 11. P. 

French Patent. 

Sugar Solutions and other Liquids ; Defecation of . 

J. DelaviruTe. Fr. Pat. 326,075, D(‘o. 3, 1002, 

Cr.Ai.M is made for the defecation of sugar and other 
solutions by means of an (‘lt‘ctrie cunvnt in {..resence 
freshly-precipitated oxide of iron or oxide of zinc, with or 
without, an alkjiliiu^ earth, au alumiuate or aluminium 
manganate. — T. H. P. 

XVII.- BREWING. WINES. SPIRITS. Etc. 

Ferments ; Action of A hietic Acid on . J. Fffront. 

Uomptes rend., 1003, 136, [35], 1556 — 1557. 

Lactic or butyric ferments, beer-yeast, &(!., can ho 
cultivated singly in worts from grain or molasses, to which 
I per 1000 of ahietic acid lias been added, without the acid 
exerting any influence ; but if a mixture of ferments be 
present, the ahietic acid favours the development of that 
present in the greater quantity, and suppresses the others, 
j Colophony, if free from volatile constituents, may be used 
I instead of ahietic acid. In the practical application of 
I this ill molasses distilleries or breweries, sterilisation or 
acidification of musts is superseded, the amount of yeast 
needed is reduced and the yield of alcohol increased. 
Colophony j romises to be widely useful in the fermentation 
industries as a preservative against infection.— J. T. D. 

Wild Yeasts ; .Sources of Infection by . ]<\ Schonfeld 

Woch. f. Krau., 1903, 20, 27], 313—316. 
j The author enumerates sources of wild yeast infection, 

; giving instances of specific cases which he has met with 
j in the course of his experience. Hansen has shown ho^'^ 
i dangerous is the neighbourhood of orchards to a brewery 
i working with open coolers; in such cases warm fermentations^ 
ond complete attenuations are likely to do good. In otln r 
cases the cause may he traced to infected water or to 
the unfavourable situation of the wort coolers entirely 
surrounded by buildings. Again, the infection is fre- 
quently introduced and circulated by carelessness in dealin>r 
with the returned empty casks containing residues oi 
stale beer; these residues, strongly infected, may be 
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on the floor and canitxl by the feet to all parts of the 
building. Another very frequent cause of infection lies m 
the presence of soft, porous places in the wood of the 
fermentation vessels, especially at the bottom and round 
the hung holes and in the bung plugs. In such places the 
lacquer has become destroyed and the wood is saturated to 
a considerable depth with colonics of wild yeasts in active 
growth, of which only the surface is affected by scrubbing 
and disinfectants; re-Iacquering of such perished parts 
affords only a short relief, unless the wood is thoroughly 
scraped away down to the hard grain. Liisdy the bottles 
may not be properly cleaned or, more frequently, cracks 
may exist in the rubber portions of the patent stoppers, 
which may be full of infecting organisms. All hauling 
should preferably he done at the brewery, direct from the 
lager vat, without loss of carbon dioxide, and if trouble be 
probable, customers should be served frequently and with 
small quantities at a time. — J. F. B. 

Malt ; Peculiar Deterioration of , hi/ Storing. Woch. 

far Brau., 1903, 20» [‘2.5], ‘299. 

Many of the barleys grown in 1901 were not satisfactory 
owing to heavy rains. They malted normally. The 
barleys consisted of 15 percent, steely, 10 to 15 per cent, 
half steely, and 65 to 70 per cent, mellow corns. It was, 
however, found that the malt when kept for more than 
four months in closed silos lost its quality. A pneumatic 
malt made in June 1902, and which gave satisfactory 
resuhs in the brewery, had lost its quality in the following 
October. Again, a similar barley malted in December 
gave good results up to March and Apiil, but from 
June to July many coaiplaints were made to the maltster. 

— J. L. B. 

Deer' Wort; Curamclisation of • G. Barth. Zeits. 

ges. Brauweseu, 1903, 26, [22], 349—351. 
Kkkkkhing to the work of Prior (this Journal, 1903, 5C6), 
the author records his own experiments in the caramelisa* 
lion of be(5r wort. In all cases where the wort was heated 
under a pressure exceeding two atmospheres, there resulted 
a disagreeable, bitter flavour. Below three atmospheres, the 
depth of colour was not increased by more than an inappre- 
ciable extent, but beyond this limit the change was consi- 
derable. The percentage of acid is largely increased in 
caramelisation, and Prior’s discovery of large percentages 
of glucose in the wort is presumably due to the hydrolysis 
of dextrin by the acid. The increase in the proportion of 
cupric-reducing sugar may be explained by the fact that 
dextrose possi?Bscs this property in a higher degree than 
the original maltose, the abundance of furfural, probably, 
contributing to the same end. A diminution in the amount 
of sugar as caramelisation proceeds is indicated by the 
reduced final attenuation, the actual attenuation in the 
original wort being 63*45 — 64*25, whilst in the same wort, 
after boiling an hour under a pressure of three atmospheres, 
the attenuation only reached 50*3 — 51 *8. — C. S. 

Weissbier ” ; « Boiling ” Fermentations in Berlin . 

R^Schonfeld. Woch! f. Brau., 1903, 20, [26], 30J — 

“ Boiling ” fermentations are practically unknown in 
bottom fermentation breweries ; ihey may occur in top 
fermentation beers, and are mostly met with in the fermen- 
tation of Berlin “ Weissbier,” which is prepared by the top- 
fermentation of unboiled wheat-malt worts. The pheiio- 
nienon of boiling” fermentation is observed only in the 
first stages when the “ Krausen,” or yeasty head, ought to 
begin to appear ; instead of this, however, the wort shows no 
trace of foam, but large bubbles of gas are given off with a 
hissing Bound. Later the fermentation apparently takes 
Its normal course. The finished beer is, however, pro- 
loundly modified,^ and when poured out it evolves a few 
large bubbles of gas, and then remains perfectly flat, 
whereas good ** Weissbier” should have an extraordinarily 
“ head.” Many causes may contribute to the i 
production of boiling fermentations, such for instance as ] 
race of yeast, especially yeast of the Saaz type, deficiency 
TL hops deficient in a-hop resin. I 

I he chief cause, however, is the deficiency of albumoses j 
or other only slightly degraded albuminoids in the wort, i 


I owing to excessive activity of the proteolytic enzymes. Such 
I activity is more liable to occur owing to the fact that the 
I worts are not boiled. The fault most often lies with the 
I malt, and perfect dryness during storage must be ensured. 

I The most important point is the germination of the malt, 
j the growth of which should be as short and at ns low a tem- 
I perature as possible, and not in any degree forced. This is 
, illustrated by a practical case in which a new parcel of wheat 
j malt gave “boiling” fermentations when treated under the 
same conditions as the old parcel which had been satisfactory. 
Analysis of the two miilrs showed that the new parced of 
malt had been forced during growth ; the i)ropurtion8 of 
, ready formed sugars, extractive matters, ami alhuminoids 
I soluble in cold water were all considerably higher in the bad 
I malt than in the good one, showing excessive degradation 
j of the proteids of the grain. — J. F. B. 

Yeast ; Determination of Acticitg o f — — tfor Bakers* 
Purposes. J. Metzlcr. X VI 11. A., below. 

Knolisu Patent. 

Fractional Distillation^ Condensation, and Hectijication of 
Liquids^ particularly Mask ; Method and Apparatus for 

, for obtaining E.vtra Fin^ Spirit direct from the 

Mask. V. Slavicek, Vienna. Kng. Pat. ‘27,063, Dec. 8, 
1902. 

Strong rectified spirit is obtained directly from the mash 
by the combination of a eontinuons still with a rectifying 
plant. The Ina^h is delivered to the top of the distilling 
column, and flows down from plate to plate until it emerges 
free from alcohol at the bottom, the aleoholic vapours 
passing on to a condenser and rectifying column, where 
.they are separated into their thn'e component parts. 

— J. F. B. 

French Patent. 

Noti'Inloxicating Beverage, and Process of making same, 
Wahl and Ilenius. Fr. Pat. 326,943, Dee. 2, 1902. 

See Eng. Pat. 26,588 of 1902 ; this Journal, 1903, 223. 

— 'r. F. B. 

XTIII.-I’OODS; SANITATION: WATER 
PURIFICATION, & DISINFECTANTS. 

(.4.)— FOODS. 

I Yeast ; Determination of Activity of , for Bakers* 

! Purposes. J. Metzler. Anier. Brew. Uev., 10^ [6], 

, 300 and [7], 318; through Zeits. Spiritusiud, 1903, 26, 

i [26], 277. 

For the valuation of bakers’ yeast, it is customary to 
determine the fermeutativo power by llayduck's method, 

I but the fermentative power does not always correspond 
i with the dough-raising power of the yeast. The author, 
therefore, proposes the following direct method, remarking 
, that, if the operations are all performed as rapidly as 
j possible, the results are very concordant, and correspond 
closely with the behaviour of the yeast in the bakehouse, 
j One hundred grins, of flour are placed in a thermostat at 
I 30° C. for some time, and then mixed by a silver spoon in a 
I porcelain dish with 80 grms. of <listillcd water at 30° C., to 
I which 2 grms. of the yeast have been added. The dough is 
! then rolled on a small board, sprinkled with flour, to a 
I length of about G ins. ; in this operation it takes up a 
1 further 3—5 grms. of flour. The roll of dough is then 
placed in a paper cylinder 4J in. in length aad 1 J in. in 
diameter, which must be filled to the point of overflowing. 
The whole is placed in a glass-measuring cylinder of 
500 C.C., care Deiug taken that the paper cylinder, the 
capacity of which must be 9*15 cb. in., accommodates itself 
to the width of the glass cylinder. The height of the dough 
at the begiuDing of the operation is taken as the zero point 
for the determination. TUc cylinder is then placed in the 
thermostat at 30° C., and the incrca.se of the volume of the 
dough is noted every half-hour, the flnal reading being 
taken after two hours. The doubling of the volume of the 
dough is taken as a raising power of 100.— J. F. B. 
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Karaka Fniit j JVIo/tf on the — — . T. II. Easterfleld and 
‘ B. C. Aston. Proc. Cbem. Soc., 1903, 19, [269], 191. 
T*ik kernel of the fruit of the Karaka tree (Corptiocarpus 
iavigata ; natural order, Anacardiacecr:), is a staple article 
of food amongst the Maoris and Morioris. In its raw state 
it is bitter and very poisonous, but when baked, and subse- 
quently soaked in water, its toxic properties disappear. 
Examination of the kernels show that they contain 15 per 
cent, of a harmless, non-drying oil, and l^t the aqueous 
extract of the nut contains mannitol, mannose, and dextrose. 
When the extract is distilled it yields a considerable quantity 
of hydrocyanic acid. From the aqueous extract, Skey 
obtained a bitter glucoside, karakin, which the authors find to 
be highly nitrogenous and, when pure, melting at 1 22"^ C, It 
is most readily obtained from an alcoholie extract of the 
kernel by removing tin; alcohol under diminished pressure 
and recrystallising the residue from warm water. 

Karakin, which has the formula crystallises 

in leaflets and, like nmygdalin, is only slightly toxic when 
removed from the enzymes with which it is associated. A 
second glucoside, corynocarpin^ can be obtained in small 
quantity by evsiporating the aqueous extract at a tempe- 
rature below 50"", and extracting with ether. As this 
glucoside cannot he detected in the freshly prepared 
extract, and as the karakin disappears during the evapora- 
tion, it is probable that tlio second glucoside is a product of 
the partial hydrolysis of karakin. Corynocarpin crystallises 
in fine needles, melts at Hu'’ C., and is less soluble in hot 
alcohol than karakin. 

Sulphite Poisoning; (Vironic . 11. Kionka and 

L. Ebstein. Zeits. fiir Hygiene, 12, > -'3. 

So‘CALLKi> “ preserving salts ” are sold to wholesale 
butchers, consisting of impure sodium sulphites mixed with 
varying quantities of sodium sulphate, with directions to add 
from 1—2 grms. to each kilo, of incut, and staling that this 
amount would not be injurious. The authors, as the result 
of various experiments with dogs, came to the comdusion | 
that meat thus treated gave distinct evidences of poisonous ! 
action, and the German Government, in October 1898, i 
issued a notice, warning feeble and delicate persons against I 
partaking of .salt meats which had been cured with sub- i 
etanccs containing sulphurous acid compounds. Since then ' 
additional facts have been published, and the authors . 
undertook a searching investigation into this subjocr, their ; 
results confirming their first conclusions. 

English Patents. 

Cereals and Leguminous Substances for Feeding Horses^ 

Cattle, and other Animals ; Process for Rendering 

more Digestible. .1. II. Mullins, Preswylfa, near Cardiff. 
Eng. Pat. 21,410, Oct. 2, 1902. 

Tub crushed material is moistened with a saline solution 
(c.g., a 26 per cent, solution of sodium chloride) with a 
boiling point higher tlian that of water, then heated to u 
temperature suiScient to soften the husk and gelatinise the 
starch, and finally dried and flaked. — C. A. M. 

Milk and Cream Separators ; Centrifugal . A. J. 

Boult, London. From the Kainesohl and Schmidt Akt. 
Gesell., Oelde, Westphalia. Eng. Pat. 3,192, Feb. 10, 
1903. 

The machine consists of a drum, having a settling chamber 
for dirt, from which the milk passes up into the separating 
chamber, through several distributing pipes arranged 
parallel to the axis or spindle of the drum. These pipes 
aro closed on all sides except towards the centre of the 
drum, where they are perforated, so that the milk enters 
the separating chamber towards the centre.— J. F. B. 

Sterilising Apparatus for Organic Liquids I Milk]. 
M. Seiffert, Leipzig, Germany. Eng. Pat. 9242, April 23, 
1903. 

Claim is made for a process of sterilising organic liquids 
by means of ultra-violet rays such as those emitted by 
sparks fl-om high-tension alternating currents. In practice, 
the liquid is made to circulate in as thin layers as possible 


through a series of vessels with apertures to admit the 
rays, provided, if required, with dispersive lenses of quartz, 
or the like. Small lumps or balls of quartz, fluorspar, 
rock crystal, &c., incapable of absorbing ultra-violet rays 
may also be placed in the vessels. The special advantage 
claimed for the process is that no heat is required, so 
that liquids, such as milk, can be sterilised without being 
chemically altered. — C. A. M. 

Concentrating and Evaporating Liquids [Mtlk, ; 

Method of and Apparatus for . M. Ekenberg, 

Stockholm. Eng. Pat. 10,124. May 4, 1903. 

The concentration or evaporation is effected in vacuum or 
under ordinary atmospheric pressure, by causing the liquid 
to flow in constant circulation over the free surface, and 
especially the end walls, of a heated rotary body mounted 
in the liquid receptacle. The dry residue produced by the 
evaporation is removed from the rotary body by a semper, 
and falls into a delivery chamber. (See also U.S. Pat. 
711,719, and Eng. Pat. 23,770 of 1902 ; this Journal, 1902, 
1548, and 1903, 158.)— K. A. 

United States Patent. 

Milk' Product and Process of Making same. J. W. Dowler, 
St. Louis. U.S. Pat. 730,888, June 16, 1903. 

A s^viALL quantity of “ acid calcium phosphate,” is added to 
“ waste milk,” the mixture is filtered, and ilie filtrate 
concentrated and added to the resitlue on the filter. A 
further quantity of acid calcium phosphate ” is now added 
(30 lb. to 160 lb. of the “ waste milk”) and the mixture 
dik'd. It can be used as a baking powder. — T. F. B. 

(5.)— SANITATION j WATER PURIFICATION. 

Oxygen ; Detection of Dissolved , in Water. 

A. Kaiser. XXIII., page 882. 

Ammonia; Obtaining ,from Towns Refuse or other 

yitroycnoas Organic Matter by means of UV/.sH’ Deaf 
from Refuse Destructor Eurnaces. W. Naylor. Eng. 
X^at. 17,6.00, Ang. 12, 1902. VI J., page 805. 

EN(iMsH Patent. 

Liquids [^Watcr, cyc. ] Apparatus for Purifying. O.M. |{. 
Mollcr, Copenhagen. Eng. Pat. 10, 091, May 1, 1903. 

The pni’ifieaticn of the water or other liipiid is effected by 
the action of ozone and other gases generated eleetrolytically 
within the purifying tank. 'I'he electrodes are made of 
perforatetl plates built up one above the other, and 
insulated from the tank, the plates being also separuied by 
insulation into two groups which are connected by pole- 
pieccs to the source of electricity. Means are provided for 
passing tlu' water through the electrodes, and tor revcr.sing 
the flow to cleanse the apparatus, the cleansing action being 
facilitated by “ reciprocating the electrodes within the tank.” 
Perforated diaphragms mounted above the electrodes are 
spaced apart to form compartments, iu which broken 
material, such as (]uartz, glass, sand, &c., is placed to 
retard the passage of the water through the tank, and to 
ensure the thorough commiDgling of the water with the 
generated guse.s. — R. A. 

(C.)— DISINFECTANTS. 

Antiseptic {Trio.vymeihylene] ; Solid Soluble . lb 

Koehler, Lyons-Monplaisir. U.S. Pat. 731,578, June 23, 
1903. 

See Fr. Pat. 325,391 of 1902 ; this Journal, 1903, 708. 

— T. F. B. 

XIX.-PAPEE. PASTEBOARD. Etc. 

Paper Sizing ; Use of Sodium Bisulphate in f - 

Wflrster. Fifth Intemat. Cong. Appl. Chem., Berlin, 
1903. Papier- Zeit., 1903, 28, [54], 1896— 1897. 

It is now generally rec^nised that the sizing of paper is 
etfectod by the precipitation of free rosin and not ot 
aluminium resinate. In accordance with this view th** 
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author formerly advocated the use of sulphuric acid in 
place of aluminium sulphate for decomposing the rosin I 
soap. Sulphuric acid is, however, a dangerous substance ^ 
to add to paper pulp, and if no aluminium salt be used, the 
siring effect is liable to fail owing to the clotting together 
of the precipitated rosin. With aluminium salts the : 
gelatinous precipitate which is simultaueously produced ; 
assists the tine division of the rosin. Sodium bisulpbate : 
possesses the advantages without the disadvantages of i 
sulphuric acid. It is cheaper than an equivalent quantity i 
of sulphuric acid, and one part of bisulphate can do the 
work of 3 parts of aluniiuium sulphate. Pop papers which 
have to be sized with a minimum proportion of rosin 
(2-5 to 3*5 per cent.), the author recommeuds that one 
half of the aluminium sulphate be replaced by an equivalent 
quantity of sodium bisulphate. 

But in cases where a larger jiroportion (.j to 6 per ceut.) 
of rosin is permissible, the whole of the aluminium sulphate 
may be replaced by sodium bisulphate, and since the rosin 
so precipitated is cheaper than tne paper itself, its use as a 
binding and loading material may be extended. If the 
presence of traces of iron in the bisulphate bo objection- 
able, the iron should be precipitated by potassium ferro* 
cyanide. In order to avoid corrosion of the beater knives, 
the bisulphate should bo added shortly before the beater is 
discharged, or else it should be added to the pulp in the 
mixing chest. — ,T. F. B. 

Kx(JLi 8 n Fatknts. 

Peat Moss Fibre or Paper ; Treatment of IFriA'fc Liquors 

from Manufacture of . W. M. Collander, Loudon. 

Lng. Fat, 15,633, July 14, 1902. 

The waste liquors washed out of peat moss fibre which has 
been boiled or otherwise treated with alkali, are treated 
with an acid whereby hydrocarbons or gummy substances 
are precipitated. The precipitate is separated from the 
liquor which is then sufficiently pure to be discharged into 
a stream. The dried or partially dried precipitate is treated 
by distillation, sublimation, or other means to recover useful 
products. If desirable, the precipitate may be re-dissolved 
by means of an alkali before subsequent treatment. 

— J. F. B. 

('Cllulose Films and Threads ; Manufacture of ('olourless 

^V'. P. Thompson, London, from Vereinigtc 

K unstseidefabriken A.-G., Frunkfort-ou-Maiue. Kng. Pat. 
17,503, Aug. 8 , 1902. 

8ee Fr. Pat. 323,474 of 1902 ; this Journal, 1903, 508. 

— T. F. B. 

Cellulose ; Manufacture of Filaments from [ Viscose']. 

C. H. Steam, Boudon. Eng. Pat. 7023, March 26, 1903. 
Under Internat. Conv., April 3 , 1902. 

See U.S. Pat. 716,778 ; this Journal, 1903, 92. — J. F. B. 

Paper [^Coated] ; Treatment of . L. I^ebateux. 

First Addition, dated Dec. 10 , 1902, to Fr. Pat. 316,777, 
Nov, 28, 1901. 

In the original specification the use of a composition 
containing zinc white and oil was claimed for coating 
paper for “art” printing. The present addition provides 
lor the employment of barium sulphate, with or without 
zinc white, also for the addition of a siccative or an anti- 
hiccatiye to the fatty compositions, according to the purpose 
tor which the paper is required. — J. F. B. 

Fukncii Patents. 

Paper Material ; A New . J. Ferrand. Fr. Pat. 

327,046, Deo. 5, 1902. 

Ihe fibrous bark of a forest tree very abundant in 
ambodia, Tonquin, and Indo China, called “Quaice'' or 
ood ” is claimed as a new paper-making material. 
J-he fibres of this bark are interlaced and crossed after the 
manner of a cloth and have only a slight, scaly covering of 
woMy matter. The bark is steeped in water for about a 
kveek, chopped and milled to remove the scaly matter ; the 
product is then washed in a mg-engine and converted into 
J. F. ® 


P aper ‘Pulp from G or se t Manufacture of (1. P. 

llorteloup. Fr. Pat. 327,136, Dec! 9 , 1902. 
Common gorso or furze is employed for the manufacture of 
paper-pulp by boilipg the green plants with dilute caustic 
soda solution under pressure, 'fhe mass is then washed, 
acidified, and bleached. — J. F. B. 

XX.-FINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTEACTS. 

Chloroform ; Fhe L unction of Alcohol in the Preservation 
af . Adrian. J. Pharm. Chim., 10, ( Ij, 5 ^ 9 . 

Altiioi gii the use of alcohol as a preservative of cbloro- 
forni has long been known, and its efficacy established, the 
precise nature of its action has not been determined. The 
decomposition of chloroform by the action of lijy;ht, when 
unprotected by the addition of alcohol, may be re])rej!ented 
Iiy the equation — 

4CHC!3 -f CO =. 4(U)CI.. H- 2H2( ) -i- 4C1 
and 

2CO(:3.. + 2IU) 2COa + 41101. 

It is to the presence of carbon oxychloride tint the ill 
effects of impure chloroform are due. 

It is found that the presence of alcohol does not, strictly 
speaking, prevent this decomposition ; but it retards it, and 
fixes the nascent chlorine, forming, instead of free hydro- 
chloric acid and th(' toxic carbon oxycliloride, other chlorine 
derivatives w'hich are harmless to the animal organism. 

The first phase of this reaction is that of free chlorine on 
alcohol, as represented by — 

CUliOII 4- 2C1 = CHO.CII 3 + 21 IC 1 . 

The acetic aldehyde thus formed has a great affinity for 
chlorine, giving acetals more or less chlorinated until finally, 
by successive stages, trichloraldehyde CCI 3 . ( ’IK ) is formed. 
3’he hydrochloric acid set free during these reactions com- 
bines also w’ith the alcohol, forming esters, if the latter be 
in excess ; if not. it is found as free acid. It is found that 
in 24 months pure chlorofoiTii will liberate 0*034 per cent, 
ot free chlorine ; and from 0*015 to 0*011 per cent, in six 
months. Therefore, the addition of one p.irt of alcohol in 
1,000 of chloroform is sufficient to ensure preservation. 
Sulphur and oil of sweet almonds, which have also been 
employed for preserving chloroform, doubtless act in a 
similar manner by fixing the nascent chlorine as it is 
generated. — J. U. B. 

Odoriferous Compounds ; Influence (f the K.vternal 

JMedium on the Formation and KvoLution of , in 

Plants. K. (Jtiarahot and A. lldoerl. l^imptos rend., 
I'd03, 136 , L-6J, 1678—1680. 

Formation of I'crpcnic Compounds. — Peppermint was 
manureil with various inorganic salts. Ammonium chloride 
produced the greatest effect in regard both to the weight 
ot the crop and the yield of essential oil. Potassium and 
sodium chlorides had but little influence. Sulphates, 
especially those of manganese, potassium, and ammonium, 
as also sodium nitrate and disodium phosphate, favoured 
the production of odoriferous compounds. 

Involution of Tcrpenic Compounds. — 3ffie addition of 
inorganic salts accelerates the diminution of the proportion 
j of water in the plant ; it also favours the esterification of 
the menthol. There is a clearly shown relation between 
! the diminution of the proiiortion of water and the esterifica- 
tion, not only of the menthol, but also of the volatile acids 
ill the plant. Thus, the chlorophyllian function, by pro- 
voking transpiration (which determines the proportion of 
water removed), favours esterification. — J. T. 1). 

Siberian Fir {Abies sibirica) ; Essential Oil of the , 

J. Schindelmeiscr. Farraazeft, 1903, H, 473. Chem.- 
Zoif., 1903, 27 , [63], Kep., 161. 

The essential oil of Abies sibirica, obtained by distillation 
of the needles ami twigs of the tree, occurs in commerce as 
a thick, somewhat resinous liquid of pleasant aromatic 
odour. According to Hirschsohn (Pharm. Zeits. f. Kussl., 
1892, 593), it contains 36 per ceut. of the acetic ester of 
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/'borneol, together with /-pincne, and probably also the 
acetic ester of terpineol. The Kpecimeh examined by the 
author had the ep. gr. 0*929, and the optical rotation 
f a]u^ »■ — 43° 35'. The oil began to boil at 160° G., and 
the temperature then rose continuously to 270° C., but 
decompoaition took place, acetic acid being formed. The 
oil was therefore distilled at the atmospheric pressure up 
to 190° C., and the residue distilled under diminished 
pressure (20 mm.), the fraction coming over between 90° 
and 14(»° C. being collected. The fraction boiling at 
100° — 100° Cm at atmospheric pressure, had an optical 
rotation of - .^3 ’ 18'. After purification by dis- 

tilling it* with metallic sodium, it hoiled at 160° — 165° C., 
and had the optical rotation, = - 60° 45' (see this 

Journal, 1903, 647). On cooling the fraction which dis- 
tilled at 90°—140° C. at 20 mm. pressure, crystals 
separated. These melted at 30° C., and had the optical 
rotation, ^ — 43° 63' ; they were identified as the 

acetic ester of borneol. The yield was .50 per cent, of the 
oil taken. The liquid portion of tlie fraction contained a 
terpineol-liko substance. In view :f its content of the 
acetic ester of /-borneol, the essential oil of Abies sibiricci 
might he useful as a raw material for the manufacture of 
camphor. — A. S. 

Phellandrenc. F. W. Semmler. Her., 1903, 36 , 
1749—1756. 

Critdk phellandrene obtained from oil of eucalyptus was oxi- 
dised by treatment witli a neutral solution of permanganate 
(quantity equivalent to 4 atoms of oxygen) at a low tempera- 
ture. The residual cymene and ciiieol were distilled off by 
steam, the whole of the phellandrene having been converted 
into a mixture of two acids. These acids were separated by 
treatment of the neutralised solution with copper acetate. 
The precipitate, when decomposed by sulphuric acid and 
extracted with ether, yielded tlio lactone CsHjA of 
a-hydrojry-fi-isopropyl-ghttaricy acid CsHi^Oa, which on 
oxidation with lead peroxide in presence of acid yielded 
Uisopropyl-succinic acid. From the filtrate from the copper 
precipitate the second acid was isolated, which also showed 


Since a neutral .solution of permanganate showed no 
tendency oven on warming to convert one of these hydroxy- 
acids into the other, it is concluded that the two acids must 
be derived from two different phellaudrenes. The phellan- 
dreiie corresponding with the liydroxy-isopropvl glutaric 
acid would have the constitutional formula 1. of a normal 
terpene, whilst that corresponding with the hydroxy- 
isopropyl-adipic acid would have the tormula II. ot a 
pseudo terpene: — 


Chinese Wood [Tung] Oils Poisonous Proper tit$ of . 

J. Hertkorn. XII., page 874. 

English Patents. 

Acetyl Salicylic Acid and Esters thereof; Manufacture 

, qJ K. E. Kills, London, from 8oc. Chim. des Usines 

I du RhAne, aucicn. Gilliard, Monnet et Cartier, Lyons, 

' France. Kng. Kat. 14,699, July 1, 1902. 

! Acktyl salicylic acid, or any of its esters, is prepared by 
heatin'' salicylic acid or its esters with sodium (or potassium) 

I acetate and an aromatic sulpho-chloride (c.g., toluene 
i sulpho-chloride). 

I The esters of acetyl salicylic acid are also prepared In 
! heating salicylic esters with acetic anhydride ; or by heating 
I acetyl salicylic acid with an alcohol and a mineral acid, 
j — T. F. B. 

I Ureldes of Dialhylacelic Acids s Process for the Prepara- 

flQfi oj , F. Boehm, London. From K. Fischer, 

I Berlin. Kng. Bat. 1944, Jan. 27, 1903. 

\\Tii;n di-aikyl malouic acid is heated with urea and 
1 phosphorus oxychloride or “ thio-oxychloride,” carbon 
j dioxide and water are eliminated and the ureido of dialkyl- 
I acetic acid (dialky lacetylurea) is formed. This does not 
I anply to dimethylraaloiiic acid, which forms dimethyl 
I barbituric acid when condensed with urea, 
i The ureide cf dialkylacetic acid is also prepared by 
i condensing urea and dialkylmalonic acid with fuming 
’ sulphuric acid, and decomposing the urcide-dialkyluialonic 
! acid, Jig : C • ((^OOH) . i CO . NH . CO . N Hs), thus produced by 
1 heat, into carbon dioxide and the ureide of diaiky lacctie 
I acid Ii 2 :CH.CO.NH.CO.Nll 2 .— T. F. H. 

I Carbon Compounds having the General Formula 

j Process of Obtaining . K . ( ‘. Wideen and the ( 'arbon 

I Hydrate Chemical Co., both of New York. Kng. Bat. 
i 9340, April 24, 1903. 

j Ktiiylenk gas is prepared by the treatment of acetyleni 
j with a reducing agent such as ammonio-chromons sulphan* 
or in any other maimer. The ethylene is then passed over 
or through a heated mass of p-bromo-isopropylben/enc, 
(V,n 4 BrCH((JU 3 ) 2 , and then immediately over heated 
metallic sodium. * The product from this action is a hy<ti'^ 
carbon ( 'joJIj „ which, when brought into intimate contact 
with superheated steam, is converted into the compound 
^^* ^^* 

United States Patents. 

Aldehyde; Sulpho-acid of Aromatic y and Process oj 

Mulling same. A. Steiner, Assignor to the Chemical 
Works, formerly Sundoz, both of Basle. B. S. Bat. 
731,139, Juno 16, 1903. 


1 . n. 

CH(CH,)2 CII(CH3), 


(T1 


H.C 

HC 



CH 

CH 


C.CH3 

Normal phellandrene. 


CH 

ILC CH 

H 2 C CH 

(^iCHo 

Pseudo- phellandrene. 


Eucalyptus oil contains a preponderating proportion of 
the normal phellandrene. In conformity with the above 
forraulaj, the two double bonds in each being attached to 
contiguous carbon atoms ; both phellandrones yield the same 
dihydro-phellandreiie when reduced by sodium in presence 
of aipyl alcohol (see this Journal, 1903, 658). 

Both phellandrones yield dibromides ; the dibromide 
from normal phellandrene is converted by alcoholic potash 
into cymene, whilst the dibromido of pseudo phellandrene 
yields a deiivative in which the bromine atom iu the 
nucleus is replaced by an ethoxyl group, the bromine in the 
side chain being retained. 

The two phellaudrenes must yield different nitrites, 
which, however, have not yet been separated. — J. F . B. 


Alkaloids; Precipitation of some , by Uranium Nitrate ^ 

JReaction of Morphine, J. Aloy. XXIIL, page 884. 


.Metiiyluenzene sulphonic acids arc oxidised iu presence 
, of “ anhydrous sulphuric acid.’’ 

j TH-Meihyl-bcnzaldehyde disulphonic acid sodium salL 
I when cry.stalliscd from 81) per cent, methyl alcohol, formn 
i transparent white needles, or tablets, which contain, 
i besides water of crystallisation, combined methyl alcohol 
i The substance is easily soluble in water, and yields, with 
I phenyl hydrazine, a soluble yellow hydrazoue. (See al''<^ 
Fr. Bat. 320,621, 1902 ; this Journal 1903, 44.) — T. F. B. 

Carbon Compounds ; Process of Obtaining . Iv. * • 

Wideen, Brooklyn, Assignor to the Carbou Hydrate 
Chemical Co , Now York. H. S. Bat. 7^2,480, June 'MK 
1903. 

See Kng. Bat. 9340, 190.3, above.— T. F. B. 

French Patent. 

Pseudokmone ; Hydrolysed , and its Homologues 

their Conversion into Cyclic Ketones. Sue. Ch'iit. 
Naef & Co. Fr. Bat. 326,982, Dec. 3, 1902. 

By adding concentrated sulphuric or phosphoric 
gradually, with constuut btirriug, to cooled pbeudo-ionone, 
open chain compouuds are formed, deiived froui pscu'J*^' 
ioDone by the addition of one molecule of water. 1 
j resulting “hydrolysed pseud >- ionono ” -boils at 176 — ' 
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78° C. (under 9 mm. pressure), and lias a sp. gr. of 0*96 
t C. 

The methyl derivative (obtained from methyl p^eudo- 
oDone) has a sp. gr. of 0 *956 at 20'^ and boils at uboilt 
90^ C., under 13 '5 mm. pressure. 

These compounds closely resemble, in properties, 
(seudo-ionoue and its homologues. 

Jly the further action of acids on these substances, 

- and )3*iouonc and its homolo^nes are obtained. 

When the hydrolysed pseudo ionono is heater! with 
onccntrated phosphoric or formic acid, and the product 
reated with water and distilled with steam, o-ionone is 
ormed. 

When 75 per cent, sulphuric acid is used, i3>ionoae is 
iroduced. 

Hydrolysed metliylpseudo-innones behare similarly. 

The CL- and /8-niethyl-ionones, derived from hydrolysed 
nethyl pseudo-ionone of sp. gr. 0*9o() (from methyl 
iseudo ionone of sp. gr. 0*896) have sp. grs. of 0*9;}1 — 
>•9.32 and 0*939 — 0*941 (at 20° C.) respectively; and 
toiling points of 138° — 143 ’ C. (14 mm.) and 143 ’ — 150° 
15 mm.)* 

The methyl iononcs (o- and 3 ) derived from methyl- 
iseudo-ionone of sp. gr. 0*912, have sp. grs. of 0*933 — 
1*9.36 and 0*939 — 0 943 (at 20 ) and boiling points 
.f 134°—138° (13 mm.) and 132 — 140°('. (11 mm.) 
especlively.— T. F. H. 

XXI.-PHOTOGKAPHIC MATERIALS 
AND PROCESSES. 

Image ; Action of I'hiomlphate on the , and 

on Development. Liippo-Cramer. IMiot. Korr., 1903, 
40 , 279. Ohem.-Zeif., 1903, 27 , [53], Uep., 168. 

riitt action of thiosulphate in the developer is not alway.s 
laiallel to its action on the latent image. The author has 
ireviously shown that a preliminary treatment of the latent, 
mage with thiosulphate has an accelerating influence on 
he action of the iron developer (♦his Journal, 1902, 138). 
riie presence of traces of thiosulphate in the iron developer i 
lus a similar accelerating influence, but in organic | 
Icvelopers thiosulphate in general has no effect, or has a 
etarding influence, or leads to the production of “ fog.*' : 
This ditierent behaviour of thiosulphate is partly due to the 
Lse of sulphite with the organic developers. ! 

A latent image, which has been subjected to a pre- 
iminary treatmeijt with thiosiilpliale and then \vcll washed, ; 
s developed much more rapidly and better by pyrogallol, 
atechol (pyrocatechin), quinol (hydroquinone), and (to a 
esser degree) raetol, w'hen these are used without sul[)hite, I 
ban an image which has not been so treated. The addition i 
•f thiosulphate to the developer, however, strongly reduci'S 
ho action of catechol and quinol developers, but accelerates | 
0 a very slight extent the action of pyrogallol and inetol ; 
he effect in these cases is the same whether sulphite is 
ised or not. A large addition of thiosulphate to the meiol ' 
eveloper greatly diminishes its effect. — A. S. i 

stiver Image bleached by Mercuric Chloride ; Chemical 
Heactionn in the Hlackening ^ by Thiosulphates, of the 

E. Valenta. Fhot. Korr., 1903, 40 , 302. Cbem.- | 

Zeit., 1903, 27 , [.53], Hep., 108. 

F a mixture of silver chloride and mercurous chloride 
btained by precipitating a mixture of equivalent quantities 
f silver nitrate and mercurous nitrate with hydrochloric ' 
cid, be treated with sodium thiosulphate solution and then ^ 
inm^iately filtered off, the dark*coloured precipitate 
onsists of a mixture of silver chloride and metallic 
aercury. With a concentrated solution of thiosulphate, ' 
by allowing the thiosulphate to act for a longer period, ’ 
be silver cnloridjB is completely dissolved, and only ; 
metallic mercury is left. If the thiosulphate be allowed to 
ct for too long a time, the black precipitate of mercury’ 
ontains'very small quantities of silver sulphide. The 
eactions which occur may be represented bv the equations ; 

+ Nii,S,0, =. Hg + HgSjO, + skaCl i- 2AgCI; 
nd 2 AgCl + 3 NajSjOj > AgjS,0,.2 Ni»,8,0, + 2 NaCl. 


: ^ In practice, therefore, the intensification of the negative 
is satisfactory only when very dilute solutions of thio- 
sulplrate are used, and when these are allowed to a:t for 
only a short time. 

Hy the action of the double thiosalpbato of gold and 
sodium on the image bleached with mercuric chloride, gold, 
mercury, and silver chloride are formed in variable (]iianti- 
tie^. The intensification is very satisfactory, but tlio method 
is too costly for ordinary use. 

If freshly-precipdate«l mercurous chloride be tniated with 
freshly-precipitated silver bromide dis'iolveil in sodium 
thiosulphate solution, it is immediately blackened, the dirk 
product consisting of metallic mercury, silver, and silver 
, bromide. If a mixture of mercurous chloride and silver 
chloride, corresponding to tlio formula Agllgt^j, bo treated 
with a solution of the double thiosulphate of silver and 
Hodiiin),tbe d ii k-coloiired product formed, contains variable 
amounts of silver chloride. If silver chloride or bromide 
be reduced to metallic silver by treatment with a developer, 
subsequent intensification with the double thiosulphate of 
silver and sodium is very satisfactory. The double thio- 
' sulphate of lead and sodium can also he satisfactorily useil 
for blackening the bleiiclted image. If a mixture of silver 
chloride and mercurous chloride, corresponding to the 
formula AgllgCU* be treated W'ith au excess of a solution 
i of the double thiosulphate of lead and sodium, it is first 
I intensely blackened, then becomes wliitish, and finally is 
I again blackened. The durk-colourcd prodiiet contains 
I mercury, sulphides, and varying amounts of lead thio- 
j sulphate and silver chloride. — S. 

; Silver and Sodium Thiosulphates f Dou'ile Salts of . 

J. Gadicke. Fifth Internat. ('au'jress of Ajiplied 
' (’hemistry, Uerlin. Zeits. angew. ('aem., 1903, 16L 
I [25], 608. 

; 1’iik; composition of the double salt.s depends on the salt of 
I silver used to prepare them. A number of double salts 
' containing 1 mol. of Ag-^S^O^, 1, 2, 4, 6. 9 nicls. of 
* NajSjt),, and 2, 5, 6, 32 mols. of water were obtained. 
The silver salts employed were tlu‘ nitrate, eblorido, 
bromide, and iodide. The advantages of acid fixing-baths 
in photography and in the washing of printing-out papers 
are deduced from the results obtained. — L. F. G. 

United States Patents. 

Photographic Plates, Papers, l^’c. ; Sfdution for Use in the 

Production of . JM. Jolles and E. Lilieufeld, both 

of Vienna. I’.S. Pat. 732,189, June 30, 1902. 

See Eng. Pat. 11,053 of 1 897 ; this Journal, 1898, 794. 

— T. F. 15. 

Amidooxybenzyl Sutphouic Acid [Photographic De- 
veloper^. F. Fischer and II. (iuutruai, Klberfeld, 
GcrniMuy, Asi^ignors to the Farhenfabriken of Eiberfeld 
Go., New York. I '.S. J\it. 729,054, May 26, 1903. 

w-Nitro-o-hydroxy [3 :6]beiizylchloride is treated with a 
sulphite in aqueous solution, and the resulting nitro-liydroxy- 
benxyl aulphouic acid is reduced to the amino compound. 
This latter is a whitish compound, stable in air, with 
dilficulty soluble in cold water, readily in hot water, and 
insoluble in alcohol, ether, and acetone. It forms salts with 
the alkalis, and is especially suitable as a photographic 
developer. — T. F. II. 

XXIL-EXPLOSIYES. MATCHES, Etc.. 

Explosives ; 2' amly- Seventh Annual Iteport of II. M» 
Inspectors of ,for the year 1902. 

The only modification of the law made during the past 
year has been the order amending the order relative to the 
packing of explosives of the 4th class (chlorate mixtures). 
The condition and management of the various factories and 
magaxlnes throughout the kingdom were found satisfactory, 
but, as regards stores and registered premises, the adminis- 
tration of the Explosives Act by local authorities still leaves 
much to be desired. The total number of factories under 
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continuing certificate or lioeopc is 150, and four new I 
licences hove been confirmed during the year. The namber 
of deaths (13) from fire or explosion during the manufac- 
ture of explosives is above the average (0-5) for the decade. 
Under “ (jovernmeiit Accidents ** is recorded the explosion 
of a charge of Cordite M.D. in one of the mixing houses at 
Waltham Abbey. The machine 'was probably being started 
at the time, but the cause of the explosion cannot be 
determined 'with certainty. Dr. Dupre reports on the 
chemical 'work done during the year. Four hundred and six 
Homples of licensed explosives and materials used in their 
manufacture were examiiii d, and of these 36 were rejected. 
Among the special work done, some experiments were 
made on the hensitiveness of nitroglycerin to direct per- 
cussion, or to a glaucing blow. ( ’ontrary to whut might 
have been anticipated, it is more difficult to explode a thin 
film than a layer of moderate thickness, such, for example, 
as that formed by a small drop. It was found quite 
impossible to explode nitroglycerin on sheet lead of I inch 
thickness placed on stone, by iron or steel implements, 
either by a direct or glancing blow. Another investigation of 
considerable interest had for its object the influence exerted 
by small quantities of potassium perchlorate present in the 
saltpetre used in the manufacture of ordinary gunpo'wder. 
Six samples of gunpowder were prepared, the amount of 
perchlorate in the saltpetr(‘ of these samples varying from 
U‘048 percent, to 1 *21 per cent. The samples were directly 
compared with another gunpowder, absolutely free from 
perchlorate, in regard to the following particulars : ( 'hemical ' 
stability ; temj vuatiire of ignition ; sensitiveness to direct ! 
percusaion (a) by a falling weight, (/;) by firing at the powder , 
contained in a 1 lb. canister with an Enfield, Martini- Henry, 1 
and a *303 rifle, using service ammunition ; sensitiveness to ! 
glancing blows on wood and stone by means of implements I 
of iron, wood, and hide. In the case of the stone, the 
temperature of the stone was gradually raised until the j 
gunpowder placed on it took fire. With the exception of { 
a slight depression in the tempernturo of ignition, amounting 
to 5*6® C. in the case of the powder with 1*21 per cent, of 
perchlorate (the igniting ]>oint of the pure powder was 
327® no difference "w hatever could be discovered between 
the gunpowder absolutely free from ])erchIorate and those 
containing it. The investigation leh no doubt whatever 
that the presence; of small quantities of perchlorate in the 
saltpetre does not in any way injuriously affect the powder, 
and that it is certainly not necessary to limit the permissible 
j)roportion of perchlorate to below 1 per cent, ( aptuiu 
Desborough. the officer in charge of the Home Oflicc 
Testing Station, reports that during the past year 23 explo- 
sives were submitted to the official test, and in 12 cases 
ihe tests were successful, thus adding eight new exj)lusives 
tothr permitted list, and enabling four explosives previously 
e)n the list to he issued in a modified form. The amount 
of foreign blasting explosives imported in iyC2, as compared 
with 1901, was as follows: — 

' ii'02. I laoi. 


Lb. LI,. 

CnntniniiiK nitro^flyccrin l,s^V.'277 

Not conrniniuK uitro^cl.vccriu 12 .(mio 1 12,:»oo 

iJi'tonators 13.152,000 13,<;<u;..570 

aud 20 casc.s. | and o.*, ca.scs. 

—A. E. L. 

Explosives ; Powdered Aluminium for . Eng, and 

Mining J., 1903, 76. [26], 965. 

It is stated that a mixture of powdered aluminium aud 
ammonium nitrate has recently been introduced as an 
explosive, under the name of “ ammonal.” This explosive 
is said to be one of the safest known ; it is not subject to 
spontaneous decomposition, is not exploded by shock or 
friction, burns reluctamly, and is not affected by frost or 
moisture. It is fired with the usual detonator, and the 
gases produced are stated to be harmless, lly varying 
ihe proportion of powdered aluminium, the strength of the 
explosion can be increased or decreased.-r-A. S. 


French Patent. 

Matches; Inflammable Composition for . CheiD. 

F^brik Griesheim-Elektrou. Fr. Pat. 327,107, Dec. 8» 
1902. 

See U.S. Pat. 727,758 of 1903 ; this Journal, 1903, 710. 

— T. F. B. 

XXni.-ANALYTICAL CHEMISTEY. 

INORGANIC— QUALITA Tl VE. 

Lead Dioxide ; Emphf/ment of , in Anah/sis. 

St. Bogdan. Bull. Soc. (’him., 1903, 29. [12], 594—597. 

An aqueous solution of sulphuretted hydrogen or of a 
sulphide is decomposed in the cold by lead dioxide, with 
formation of lead sulphide. Alcoholic solutions may be 
freed from traces of hydrogen sulphide by digesting for 
three hours with excess of lead dioxide. The author 
makes use of this reaction for the removal of the excess 
of ammonium sulphide, which is present in solution after 
precipitation as sulphides, of tht; metals which are not 
precipitated by hydrogen snlplilde in acid solution. On 
adding powdered lead dioxide to the sobition, the ammonium 
sulphide is decomposed, ammonia being formed, aud lead 
sulphide and sulphur precipitated. The reaction takes 
place in th»‘ cohl, hut it is desirable to heat on the water- 
bath for a few minutes. The precipitate does not retain 
any salts of alkaline earths which may he present, and 
the solution, nfter filtering, is ready, without any addition 
of amiuoniu, for testing for the metals of the next group 
(calcium, hariuiii, and strontium). — A. S. 

Nickel and Cohalt; Detection of , m Mixtures con-’ 

iaininy both Metals. F. W. Dootsou. .Proc. Cambridge 
Phil. Soc., 1903, 12, 125—126. 

Bv suitably modifying the method of Rosenheim and 
Huldschinsky (tins dournal, 1901, ^I40) for the quantitative 
determination of nickel and cobalt, the author has devise<l 
a simple and rapid qualitative te.st. The sulphides of the 
two metals separated in the usual manner are dissolved 
in a small amount of hydiochloric acid aud a few drops 
[ of nitric acid, the solution diluted, treated with ether, and 
I a dilute solution of potassium or ammonium thiocyanate 
I (sulphocyanido) added gradually, till the ethereal layer 
I acquires a distinct colour. The mixture is vigorously 
I shaken after each addition of thiocyj natc solution, 'fbe 
double thiocyanate of nickel and potassium or ainraoniun^ 

! is easily soluble in ether ; the cobalt compound is much 
I less soluble, except in presence of methyl alcohol. If 
nickel alone he present, the ethereal layer is coloured pal® 

‘ rose to blood red, according to the concentration of the 
I solution; if nickel he absent and cobalt present, the ether 
! is colored blue, and the coloration becomes considerably 
I darker after the addition of some methyl alcohol, if both 
I metals are present, the nickel reaction is observed at first, 4 
and then on cautious addition of methyl alcohol, the 
presence of cobalt is indicated by the formation, after 
standiug, of an intense blue colour at the zone of contact 
of the ethereal and aqueous* layers. — A. S. 

; Oxygen ; Detection of dissolved in Water, A. Kaiser. 

I Chem.-Zeit., 1903, 27, [^2], 663. 

0*5 grm. of pure ferrous sulphate is dissolved in a small 
quantity of boiled water acidulated with sulphuric acid. 
This solution is introduced by means of a pipette into a 
litre flask filled with the water to be examined ; an excess 
of caustic potash solution is then added, the flask stoppered, 
and shaken. If the water be rich in oxygen, the precipitat< 
remaining in suspension immediately becomes of a yello'^ 
colour, ferric hydroxide being formed. If little oxygen hi; 
present, only a greenish precipitate of ferrous bydroxidi 
IS formed, and with water free from oxygen, the precipitate 
remains of a greenish -whiter colour. Small quantities ol 
nitrates or nitrites present do not interfere with the re- 
action. — L. F. G. . • 
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JNO RGANIC--QUANTITA Tl VE, 

Phenolphthalein ; Behaviour of , in presence of Alkali 

Bicarbonates and Carbonates. Giraud. Bull. Soc. 
Chim.. 1903, 29, [12]* ^94. 

TiiK author describes experiments the results of which 
show tliat phenolphthalein is coloured red by alaali 
carbonates, but not by the corresponding bicarbonutes. 

— A. S. 

Sulphuric Acid; New Method for the Determination of 

F. Haschig. Zeits. angew. Chem., 1903, 16, 

[:»G], 617— G19. 

Thk author wished to doterrairu' sulphuric acid in a cold 
solution, and found that Wolf Aliiller’s method of 
•precipitation with benzidine hydrochloride in excess, 
gave excellent results if some slight modifications were 
introduced. 18*5 grnis. of benzidine are warmed with 
‘JOO c.c. of N/10 hydrochloric acid and 1 litre of water till 
all is dissolved, the solution is then filtered and diluted 
to 10 litres. 100 c.c. of this solution are theoretic illy 
equivalent to 0*098 grra. of sulphuric acid, but in practice 
150 c.c. are taken to precipitate 0*1 grm. of sulphuric 
acid as insoluble benzidine sulphate. The solution to bo 
analysed, is treated with the benzidine solution in the cold, 
the mixture stirred, and, after five nrnutes, the precipitate 
of benzidine sulphate filtered off with the pump, and 
washed with water. Filter and precipitate are then placed 
in an Erlenmeyer flask, shaken up with 50 c.c. of^ water, 
a drop of phenolphthalein solution added, and titration 
effected with N/IO sodium hydroxide solution. As soon 
as the rod colour only disappears s.owly, the flask and 
contents are heated to 50^ C., and the titration completed 
at that temperature. To make sure taw the reaction 
is completed, the flask is heated to boilinT, and the titration 
if necessary continued. The duration ot a c(»mplete deter- 
mination is 15 minutes. Some analytical results are given. 
The method is inapplicable if ferric salts be present. 

( Irganic substances, such as starch, also prevent the 
complete precipitation of the benzidine sulphate. 

— L. F. G. 

Nitric Acid ; Volumetric Determination of . Dehour- 

deaux. Comptes rend., 1903,136, [2G], 1GG8 — 1GG9. 

'Puk process is based on the following facts, which have 
been worked out experimentally: — 1. Oxalic acid maybe 
boiled with sulphuric acid of a strength of 20 c.c. of con- 
centrated acid per 100 c.c., without decomposition. 2. Nitric 
acid hardly reacts on such' a solution, but does so rapidly 
and regularly in presence of manganous sulphate. 3. The 
reaction in presence of manganous sulphate, if there be 
more than 20 c.c. of concentrated sulphuric acid per 
100 c.c., is represented by — 

SCILCA-SHaO) + 2KN()3 ILSO, => 
lOlioO + K2SO4 + GCO2 + 2N(), 
and, if lees than that concentiation of sulphuric acid, by — 

♦ 4(^H./U)4.2ll20) -H 2KNO3 + H,S04 - 

13Ho() + KjSOi + 8C()2 + N.,(). 

4. The concentration, both of manganese sulphate and 
of sulphuric acid, has some influence on the progress of 
tl:e reaction, the best results being given when 4 — 6 grms. 
of manganous sulphate and 11 — 14 c.c. of strong sulphuric 
acid are present in 100 c.c. of the liquid. 5. The mixture 
should be heated (if as much as 150—200 c.c., over a 
flame, if about 50 c.c., better in a water-bath) gradually 
to 94° C. 6. It is safer (though if the heating bo carefully 
and gradually done not indispensable) to connect the 
decomposition 'flask with a reflux conden.ser. 

A weighed quantity of oxalic acid, or a known volume 
of a titrated solution, is used, and the amount remaining 
undeeomposed is determined by titration with potassium 
permanganate. In presence of substances which reduce 
permanganate, the oxalic acid is precipitated as calcium 
oxalate, and determined in the washed precipitate either 
gravimetrically or by permanganate. 

Vanadium salts act similarly to manganese salts, though 
less powerfully and less regularly. — J. T. D. 


LITERATURE.— Ol. XXIIL 


Silicic Acid; Determination of — , in presence of Tungstic 
Acid. C. Ffiedheim. Fifth Internat. Congress of 
Applied Chemistry, Berlin. Zeits. angew. Oheni., 1903, 
16, [25], 590—591. ‘ 

Thic mixture containing both acids, is distilled in a current 
of dry hydrochloric acid gas, tungsten volatilising as 
the chloride, and silica remaining behind. The method is 
applicable to the determination of tungsten in steel. 

— L. F. G. 

Nitroprussides and Solnblr Cadmium Salts ; Volumetric 

Determination of Alkali Fonzes-Diacon and 

Carquet. Bull. .Soc. Chim., 1903, 29, [1*^]» G'h> — G38. 

A soLUTtox of cadmium nitrate (S — 10 grms. per litre) is 
titrated with sodium sulphide solution, using a few drops of 
sodium nitroprusside solution as indicator. To the solution 
of a known amount of the nitroprusside to he determined,, 
a known volume (in excess) of the cadmium .solutiou is 
added ; the precipitate of cadmium nitroprusside is filtered 
off and washed, and the excess of cadmium in the flltrato 
and washings is determined. Or, the washed precipitate 
may be dissolved in dilute ammonia, and titrated with 
sodium sulphide. The violet nitroprusside reaction appears 
oniy after the whole of the cadmium is converted into- 
sulphide. These two methods of titration give exactly 
concordant results. Cyanides and ferro- or ferricyanides, 
if present, nmst bo removed, the former by passing carbon 
dioxide through the boiling solution till hydrocyanic acid 
C(?ase8 to be evolved — the latter by precipitating Avith zinc 
sulphate and filtering off. — J. '1'. D. 

i^yanides ; New Method of Analysis of Complex . 

M. Dittrich and C. llassol. Bcr. 1902, 36, [9], 1929 — 
1932. 

The cyanides are decomposed by ammonium persulphale 
in slightly acid solution. Of potassium ferrocyanide, for 
example, about 0*5 grm. is dissolved in 50 c.c. of water 
containing 6 drops of dilute sulphuric acid (1 : 10) ; 30 c.c. of 
filtered 10 per cent, solution of ammonium persulphate 
are added, the beaker is covered witli a clock-glass and 
heated on the water bath till the turbid liquid has become 
clear again (ferricyanide is first formed, and is then 
decomposed with precipitation of basic ferric sulphates,, 
which dissolve in the 8iili»huric acid gradually formed by 
the decomposition of the persulphate). To the liquid, 
10 c.c. of strong hydrochloric acid arc added, and the 
heating continued for Eorae minutes (if a bine coloration 
indicates a little undecomposed ferrocyanide, a few drops 
of persulphate solution are added to destroy it.) The iron 
is noAV precipitated by ammonia ; if the persulphate be free 
from fixed alkalis, the potassium can he determined in the 
I filtrate. Accurate results are obtained both with ferro- 
and ferricyanides. In the case of Prussian blue, the sub- 
stance is decomposed by heating Avith caustic soda soliuion, 
the ferric hydroxide filtered off and Avashed, 30 or 40 c.c. 
of ammonium persulphate solution are added to the filtrate,, 
which is then acidified, heatetj, and the iron precipitated 
as above. In this case both of the iron precipitates are 
contaminated by fixed allcali, and must bo redissolved and 
I reprccipitated. The method is suitable for determining^ 
ferrocyanides in spout gas-purifier.s ; it has the advantage 
over Donath’s method (this Journal, 1899, 510) that the 
long boiling with a strong alkaline liquid, which leads to 
the contamination of the iron precipitate with silica and 
alumina from the glass or porcelain vessels, is avoided. 
Other complex cyanides can similarly be decomposed by 
persulphate. — J. T. J). 

Potassium ; Delei'inination of by means of Perchloric 

Acid. H. Precht. Fifth Internat. (congress of Applied 
Chemistry, Berlin. Zeits. augew. Cliein., 1903, 16, [25]„ 
589 -530. 

Thk advantages of this method are: (1) An excess of 
barium chloride may safely be used to precipitate any 
sulphuric acid present in the solution, Avhereas when 
precipitating potassium Avith platinic chloride an excess has 
to be avoided, us barium platinic chloride is only soluble 
with difficulty in alcohol. (2) The solution containing 
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excess of perchloric acid can be readily coocentrated, whilst 
with the platinic chloride method the concaatration has to 
be effected very carefully. (8) The slightly greater solubility 
of potassium perchlorate in alcohol,, as compared with 
potassium plaiinic chloride, can be diojiDishcd by adding 
free perchloric acid to the wash alcohol. (4) The platinic 
chloride method often affects the health of the analyst^ 
the perchloric acid method does not. — L. V. G. 

Gold from Plaiinum ; Separation of . R. WillstHtter. 

Ber., 1903, 36 , [«]. 1830. 

Gold chloride is soluble in ether, whereas platinum chloride 
is insoluble, and a quantitative separation can thus be 
effected. — J. McC. 

Silver j Klectrolytic DeJt'rnmmtion of Small Quantities 
of , in presence of Inrye Quantities of Lead. Artli 
and Nicolas. Bull. 8oc. (’him., 1903, 29 , [13], 

883—636. 

If certain conditions of acidity, and temperature be 

observed, minute quantities of silver can be deposited from 
solutions containing 20.000 — 100,000 times ns much 
lead, completely and without contamination ])y lead. The 
maximum K.M.F. permisbiblo is 1‘1 volt, and this should 
be the maximum voltage of the generator, so that there is 
no possibility, tbrougli changes in the resistances of parts 
of the cirenir, of the E.M.F. of the electrolytic cell rising 
above this. The solution should contain at least 1 per cent, 
of free nitric acid, and a few c e. of alcohol, and should 
be kept at — 60° C. The duration of the electrolysis 
is about 7 hours. The authors have thus separated accu- 
rately quantities of 1 — U mgrms. of silver froru 100 gnus, 
of lead.— J. T. D. 

Arsenic; Separation of , from ether Elements. C. 

Friedbeini. Fifth Internat. Congress of Applied 
Chemistry, Berlin. Zeits. argcw.CLem., 1903, 16 , [2"]. 
591. 

The ferruginous substance is distilled in a Bunsen retort 
with fuming hydrochloric acid and potassium iodide. Only 
arsenic volatilises (even antimony remains behind), aud is 
■determined in the distillate in the usual way. — L. F. G. 

Vanadium; Determination of ^ in Alloys. P. Nico- 

lardot. Comptes rend., 1903,136, [2,'>], 1548 — 15.>1. 
The author’s proposal to separate vanadium from vanadium 
steels and similar alloys by precipitation us basic ferric 
vanadate (this Journal, 1901, 1242), has not been found 
practicable, the slight solubility of ammonium vanadate not 
permitting the vanadium to he removed in that form from 
the precipitate, lie finds, however, that when a vanadium 
«teel is dissolved in acid wiiliout access of air, the whole of 
the vanadium is left in the metallic state in the residue, and 
bases on this fact the following method : — 

Alloys readily attached by Hydrochloric Acid. — Dis- 
solve, in a flask fitted with a coik and a Bunsen valve, 

1 grnrf. of the alloy in 5 c.c. of hydrochloric acid of sp. gr. 

1 • 17 (or in a folutiou of 5 guns, of potassio-cupric chloride) ; 
two to three hours at a gentle heat will be required. Filter, 
wash thoroughly, dry the residue, calcine in a tared 
platinum crucible, drive off any silica by a few drops of 
hydrofluoric acid, and heat at 350'^ (\ to constant weight. 
At this temperature, the vanadium exists as vanadic 
anhydride ; if heated more strongly, this loses oxygen. 
The weighed residue must he tested for iron by dissolving 


I in dilute sulphuric acid, and treating with hydrogen 
i sulphide and a few drops of ammonia; if (which is seldom 
j the case) any ferrous sulphide be formed, it is filtered off, 

I and either the iron is determined in the precipitate, or the I 
1 ammonium thiovanadate in the filtrate is evaporated, and 
decomposed by heating at 350° C. till of constant weight. 

Alloys not readily attacked by Hydrochloric Acid.^ 
i Dissolve in nitric acid. Separate any copper electrolytic- 
I ally from the nitric acid solution. Evaporate the remaining 
I solution to dryness, redissolve in a little dilute sulphuric acid, 

! pass hydrogen sulphide in, and, whilst the gas is passing, 
add just enough ammonia to precipitate the iron and 
alumina. Filter rapidly (with the precautions u-^ual with 
sulphides), and evaporate the filtrate to dryness and heat 
at 350° C. till of constant weight. Weigh the vanadic 
anbydride.--J. T. Eh 

SO:^' Equivalent of Gases evolved in the. Manufacture 

of Superphosphate Manures ; Determination of . 

Afileck. VIE, page 863. 

O IIGAHIC— Q UA LIT A TI VE. 

Alkaloids ; Precipitation of some , by Uranium 

Nitrate Ucaction of Morphine. J. Alov. Ball. Soc. 
Chini. 190.3, 29 , [12], GIO— Gil. 

A DILUTE solution of uranium nitrate gives, with free 
ammonia and with most alkaloids, a precipitato of an 
insoluble uranate, which on igniting is converted into the 
oxide, U/ls. The uranium nitrate solution is without 
action on salts and on organic matter. Of tho bases 
examined by tho author, the following gave insoluble 
urunutes, viz. : pyridine, narcotine, papaverine, codeine, 
thehaine, narceine, quinine, cinchonine, cinchonidine, strych- 
nine, brucine, cocaine, pelletierine, aconitine, atropine, and 
cicutinc. (Caffeine, ilieohromine, and asparagine did not 
give precipitates. Morphine gave a characteristic colour 
reactiou with the reagent. A 5 per cent, solution f>f 
uranium nitrate is most suitable; it is exactly neutralised 
with ammonia till a precipitate just begins to form, and is 
then added drop by drop to the solution of the alkaloid, so 
long us a precipitate is formed. This test allows of the 
detection of mgrm. of the alkaloids examined. I'hc 
uranates of the alkaloids have a more or less intense yellow 
colour, arc insoluble in water and alcohol, and have proper- 
ties similar to those of the alkali uranates. They corres- 
pond to the general for.nula : 2X. 1130 ^ 112 + KjO ; but 
analysis shows a deficiency in nitrogen, which deficiency is 
increased by washing. By treating the iiruiiatcs with an 
alkali bicarbonate, tho alkaloids are regenerated. 

Reaction of Morphine. — Morphine and its salts gi<^e u 
characteristic red coloration with a dilute solution of 
uranium nitrate, when the amount of alkaloid is greater 
than 5 mgrms., and an orange colour when only smaller 
amounts are present. — A. S. 

ORGANIC— QUANTITATIVE. 

Nifroqen; Modification of Dumas' Method for the 

j Volumetric Determination of . R. Bader and A. 

I Stohmanri. Chem.-Zeit., 1903, 27 , [J2j, 663. 

I A COMBUSTION tube A — B, 55 cm. in length, is filled with 
I a 20 cm. layer (5) of copper oxide-asbestos, kept in posi 
; tioii by two wads of pure asbestos. The copper oxide- 
asbestos is prepared by shaking up loose asbestos, which 
has been purified with hydrochloric acid and water, w ith 
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I its weight of fresbly-precipitated moist copper oxulo 

j\nd water, filtering off, and igniting the muss, r is a 
reduced copper spiral, 10 cm. in length, and the combustion 
tube is s.irroiindeil by coils of brass wire gun^e at 
/>, c, and e, to prevent excessive heating. The coil c is 
loose, and duriniz the process of combustion is moved 
^rradually towards the porcelain boat, so as to heat this up 
slowly. The substance to he analysed is placed in a 
norceiain boat, covered with a layer of fine Clipper oxide, 
and burnt in a current of carbon dioxide in the usual 
way. To regenerate the copper oxide-asbestos, the tube 
is heated, and a current of oxygen passed through. 

— L. F. G. 

Methane Homolojueft in Oll-ffaa ; Occurrence anti Oder- 

ruination of . Fi. Graefe. J. fiir Gasbeleucht., 

1903, 46 , [27], 524—528. 

In ordinary coal-gas, no member of the paralliu series, other 
than methane, is present in appreciable proportion, and the 
hydrogen and methane may be determined in the usual way 
by explosion. Oil-gas, however, docs contain higher 
members of the series than methane, and the explosion 
method in this case must not be used until the hydrogen 
has been removed. This is best ofi'ected by partial com- 
bustion by means of palladium black. The author modifies 
flcmpers directions by first filling the palladium tube with 
carbon dioxide, then buiming and absorbing the hydrogen 
(with a pipette, containing caustic potash, in front of tho 
tube), washing back the gas residue into the measuring 
burette with 5 — 10 c.c. of carbon dioxide, and finally removing 
tho carbon dioxide before noting tho volume. Operating 
in this way, none of the gas is lost, and no uitrogeu is 
introduced. The residual gas may now he examined by 
explosion. Tlie paratUu hydrocarbons present, other than 
methane, may be taken to be ethane, the author’s experi- 
ments showing that no higher numibers are present in 
appreciable amount. 

In England and America, where carl)iiretted water-gas is 
used to a greater or less extent, the above method of 
analysis is of importance. 

A mimherof analyses of oil-gas are (jiioted showing from 
2 ’3 per cent, of ethane and 45*9 per cent, of methane in a 
sample of 4*5 Hefner candle-power (wdth a consumption of 
35 litres per hotir) to 12 6 per cent. (»f ethane ami 
27- 4 per cent, of methane in a sample of 16-2 Hefner 
candle-power. 

In determining tho oxygen in such gases, alkaline pyro- 
gallol is preferable to phosphorus, the latter giving results 
which are too low. — H. B. 

Sulphoci/anides in Gas Liquor ; Determination of , 

Linder. VII,, page 803. 

Indigo-, Improved Method of Determining , />// Hydro- 

sulphite. A. Binz and A. Kufferath. Fiirber-Zeit., 1903, 
14 , [13], 225—226. 

Tuk authors find that in estimating indigo by the usual 
method with hydrosulphite (Hernthsen, Her., 13 , 2277) they 
obtain results differing by 2 per cent. 

The same has been observed by Wengerin and Vorliinder 
(this Journal, 1902, 991), who improved the process by 
estimating and allowing for the free oxygen in the solution 
water. 

The authors ascribe this irregularity to the presence of 
air in the coal-gas, which oxidises part of the hydrosulpliito 
and the reduced indigo sulphonic acid. 

Rather belter results are obtained by replacing the coal- 
gas by hydrogen. (Tiemann and Preusse, Zeit.s. anal. 
Chem., 19, 272.) 

The authors conclude that the titration takes place best 
in vacuo, and recommend the followdiig method ; — Tho 
solution of hydrosulphite flows through a three-way tap 
into a burette furnished with a capillary jet, which passes 
through an india-rubber cork into a 180 c.c. distillation 
llask 80 as to reach just below the neck. A capillary tube, 
for admission of hydrogen, passes through the same cork 
and reaches to the bottom of the flask. To the side tube 
of the flask is connected an exhaust pump with manometer. 
The hydrosulphite in the burette is kept under a current of 
hydrogen. The burette is washed with hydrosulphite, care 


being taken to prevent any of the solution from iuitering 
the capillary jet. 

100 c.c. of the solution to be titrated are placed in the 
flask, a stream of hydrogen is piissed through, and the flask 
is exhausted by means of the piiini). As soon as ull the 
oxygen is removed, tlie solution is titrateil. 

The tlask must he shaken daring titration, otherwise the 
hydroMilphite partly decomposes. (Hernthsen, Annalen, 

IHt^L 202, ifil.) 

From a series of estimations the autln>rs tind that they 
obtain very eoneordant results if hydrogen is pumped 
through for five minutes, and the tlask exhausted to 
14 mm. 

The authors observe that if the indigo to he analysed is 
8tilphonate«l at 4.5 ’ C., or at a still lower temperature, one 
obtains a blue solution wliich requires more hydrosulphile 
to decolorise it than the same amount of iudigo sulphonnt'jd 
at 55' C. This i.s owing to ih.e formation of different 
sulphonic acids. — A. H. S. 

Soaps, Hi/droearbons and (^mols ; Separation of . 

O. Schmatolla. Chem.-/eit., 1903, 27 , [511] » 

As it is impossible to elTect a com) dote sejuiratlon of hydro- 
carbons and cresols from soaj) by means of distillation, the 
author has devised the following simple method. A definite 
j)roportion of the soap solution is decomposed with dilute 
sulphuric acid, and petroleuni spirit added in about the 
same amount as the volume of the separating mixture of 
cresol and fatty acids. An aliquot portion of the petroleum 
spirit layer, containing a known quantity of the cresol and 
fatty acids, is then ovaporateil to dryness in the water oven, 
the residue diluted with alcohol, the fatty iicitis in the 
solution titrated in the usual way, aud the amount of cresol 
determined by dilference. Any considerable error in tbe 
amount of cresol tlius determined is only possible when 
hydrocarbons are also present in small proportion in the 
HijueouH soap solution. They may be (luantitatively 
deteruiiued in the following manner: — A definite amount of 
the soap solution is mixed with exactly the same volume of 
a 15 per cent, solution of j) 0 tassium hydroxide, and shaken 
two or three times Avith sticcessive portions of petroleum 
spirit in the proportion of part to each ])art of soap 
.solution. The united extracts arc washed once with 3 per 
per cent, potassium hydroxide solution and evaporated at a 
low temperature, the residue of hydrocarbons W(‘igbed, and 
the Aveigbt deducted from the amount of cresol previously 
found. For thi? determination of total alkali a weighed 
quantity of the original soap solution is titrated with normal 
acid, methyl orange being used as iudicator. 

A quantitative separation of the cresol from the fatly 
acids can be made by repeatedly shaking the mixture of the 
tw'o with potassium hydroxide solution (.5 to 10 pur cent.), 
containing sodium chloride, a little petroleum spirit and 
ether being a<lded to facilitate the separation of the soap. 
The fatty acids can thus be obtained free from cresol and 
without any material alteration. — C. A. M. 

India-Rubber ; Valuation of . Schneider. Gumroi* 

Zeit.. 1903, 17 , [40], 871. 

The author dissolves not more than 5 grms. of the washed 
rubber in 300 c.c. cblorofoini in the usual manner, beats to 
about 60 C. on the water-bath, aud adds chloroform at tho 
same temperature, drop by drop, Avith constant stirring. At 
first the li^juid becomes slightly turbid, finally a copious 
precipitation takes place. 

The precii)itated rubber, designated by the author as 
a-caoutchouc, is filtered througli silk gauze, separated from 
the filter, dried in a current of hydrogen and Aveighed. To 
i the filtrate is added more alcohol, Avhich at first becomes 
: strongly milky, and after the addition of a considerable 
I volume of alcohol a further precij)itation of a rubber-like 
mass takes place, whi(4a is treated like the first precipitate 
I and is called /9-caoutchouc. The filtrate from this precipi- 
j tate is distilled on the Avatcr-bath and the residue extracted 
j repeatedly Avith boiling absolute alcohol. The insoluble 
I residue is called y-caoutchouc. The three fractions are of 
! the same empirical formula, Cjo Hjg, but they differ con- 
siderably in their physical properties. The first fraction 
yields a firm and strong rubber, tht second a markedly 
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softer one, sticky, and not so strong, whilst the third fraction 
is still poorer in quality. — J. K. B. 

India-Rubber and Gutta-Percha^ ; Chemistry of . 

C. Harries. XI II. C., page 87.5. 

Chromed-Jlide Powder Question ; Contribution to the . 

J. PacHsicr and W. Appeliua. Collegium, 1903, [61]. | 
152, [62], 153 — 160, [63], KM— 168, and [61], 169— 1 
175. (See also this Journal, 1903, 482 — 184.) i 

In view of the diverse npiniojis which exist as to the ; 
advantage or otherwise of using chromed* hide powder in ; 
the analysis of tauning materials, the auihors have in** j 
vestigated the effect of adding to a given liquor known j 
quantities of certain materials known to be present or : 
likely to be present in tan- liquors, and then testing the : 
same by means of the ordinary and chromed powder ' 
respectively. 

Schweitzer ((^'ollegium, 1903, pp. 18 et .vcq.) has shown i 
that the extent tr» which the pjAvder is chromed ma- : 
terially affects its absorptive power. The present authorH ; 
bring further evidcn(;e, (1) of the specific action of certain i 
tan-li<pior coiiMtitnents (dextrin, grape-sugar, cane-sugar, ; 
gallic acid, and lactic acid) ; (2) of the non-keeping I 
qualities of chromod-powder ; (3) of its iriegular absorptive : 
power as compared with ordinary powder, and conidude : 
strongly against the use of chromed-iiowder. A liquor 
prepared from a perfectly clear quebracho-extract was used 
for the experiments, and analyses were made both by the 
official method of the liiteruatioual Association of Leather 
Trades Chemists (l.A.L.'f.t '.), /.c., with ordinary hide- ! 
powder and bell-tilter, and by the method of the Americ.in 
Association of Official Agricultural ( hemists (A.O.A.C.), ; 
in which the liijuor to be analysed is shaken with moist , 
chromed-hid e-powder. 

The following scheme shows the main results of the long 
series of analytical figures obtained. In any mixtures the 
tannins and non-tannins could be calculated from the 
original solutions and the variations from the theoretical ; 
amounts of tannin per 50 c.c. (always as n(‘arly as possible 
0*2000 grm.) are here given in mgrms. to illustrate the : 
greater divergence in the A.O.A.C’. method. 

Mi^i tures of Quebracho Tannin with various 
Substances. Variation from theoretical Weujht of Tannin ' 
per 50 c.c, (0*2000 (jrni.)y in myrms. 

Added Substiincc. '^1 ..\.Ij.T,C. Method, j A.O.A.O. ISIctlioil. 

(1) Dextrin, .5 mi \l nrcs —O'G to -sfi 0 — 14*.5 to -s-H 

['!) (JruisvsuKar, mix- —0*5 to 4-2*0 — 8*1 to 4 .S’il 

tUlTS. i 

(3) Cano suKiir, mix- ; —.3*0 to 4-l*(> ~ 5*8 to 4 2*0 

lures. 

(i) Gallic imid, S mix- Wri - 70*7 pe.-i-on(. 44*2 - 50*5 per cent, i 
lures. aliscrbefl, absorbed. 

(5) Lactic acid, 5 mix- Dissolves hitle pow- Dissolves hide pow- 
tures. der and r'vcs low der and k*vos low 

I results. I results. 


Lactic acid may be evaporated and weighed safely if the 
proportion of soluble uou-volatilc substance is large, but as 
the percentage of lactic acid increases so it loses weight 
by chemical change. It dissolves ordinary hide powder 
more readily than ehromed powder, and both powders are 
dissolved somewhat in proportion to the amount of lactic 
acid. — R. L. J. 

Sugar ; Method for the Determination of . T. B. 

Wood and R. A. Berry. Troc. Cambridge Phil. Soc., 

1903,12, 97—98. 

The authors have dcvi.sed the following method for use 
where a polarimetric determination is not possible. The 
saccharine solution is clarified by means of basic lead ace- 
tate, the canc sugar present inverted by treatment with 
dilute acid, the solution neutralised and diluted till it con- 
tains from u*5 to 1*0 pfr cent, of reducing sugar. 10 c.c. of 
the sugar solution are now added to 50 e.c. of a boiling 
copper solution (23*5 grms. of copper sulphate, 250 grms. 
of potassium carbonate and 100 grma. [of potassium bi- 
carbonate per litre) and the mixture boiled for 10 minutes. 
The cuprous oxide precipitated is Altered off into a Gooch 
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crucible, waiihed with boiling water, and transferred to a 
flask filled with carbon dioxide. It is then shaken vigorously 
for a few moments with 2.5 e.c. of 2^ per cent, solution of 
ferric sulphate in 25 pL*r cent, sulphuric acid, whereby the 
cuprous oxide dissolves, reducing an equivuleut amount of 
ferric sulphate to the ferrous salt. The latter is titrated 
with a solution of potassium permanganate of such strength 
that 1 c.c. is eijuivaleut to 0*01 grm. of eopjier. — A. 8. 

Starch Si/rups ; Examination of . A. Tiussing. Zeits. 

offeutl.'Chem., 9, 133—142. Chem. Centr., 1903, 1, [25], 
1378. 

Tiik author states that IDbiig’s method for the. sejiaration of 
dextrin and dextrose (this .lourmil, 1902, 1100) is open to 
objection. Jloiiig states that in a 1 per cent, solution of 
dextrose treated with half its volume of haiium hydroxide 
solution and then with alcoliol, the di'xtrose remains unal- 
teriMl. The author finds, however, that under these con- 
ditions the rt'diieing power of the dextrose is diminished. 
With pure dextrose, this diminution amounts to 11*7 per 
cent, after 21 lionrs. To attain a eonstant value for this 
diminished reducing powi'rin alcoholic solution, an alkalinity 
of at least 0*6 grm. of barium livdroxido per 100 e.c. is neces- 
sary. If the solution be ucidiHed, the alcohol evaporated 
in the course of 24 liours, and the liijuid invertc'd by heating 
it for one hour on the water bath wiili y^yth of its volume of 
hydroehlorie acid of sp.gr. 1 *12 1, a further decrease in the 
n'diicing |)Ower is caused, corresponding on the average 
to 79*5 |M‘r ('ent. of dextrose. A similar diminution of the 
reducing power oi’ dextrose is caused by barium hydroxide 
in solutions fiee from alcohol. — A. 8. 

XXIY.-SCIENTIFIC & TECHNICAL NOTES. 

Dichroism ; Spontaneous , of Liquids containing 

Solids in Sn.'ipension. G. Mesliii. Comj'tes rend., 1903, 
136 , [-^6], 1641 — 1613. 

Some of the mixtures exhibiting dieliroism iu the magnetic' 
fhdd, such ns potassium chlorate in amyl aleoliol, shew the 
phenomenon in a very high degree, so that a cidl of Bueh a 
mixture acts as a very efficient polariser, when used in con- 
jimetion with n TNieoI’s analyser, shewing, for (‘xainple, the 
coloured designs of a selenite slide. This projUTty persists 
for a while after the magnetic field is removed, and can 
he ri'produced by the action of very weak fiidds, such as 
those of bur magnets at a considerable distance. Such mix- 
tures may exhibit dieliroism spoutanoously, owing to the 
different action on a beam of ligdit of the lamellie of the 
suspended solid, according as they lie under the action of 
gravit} iu horizontal or vertical planes ; in the first case 
positive, in the second negative dichroism will occur if the 
solid be more refractive than the liquid, while the sign of the 
dichroism will change with the order of the refractive 
pOAvers. 'file mognetic field, by altering the proportion of 
horizontal to vertical lamellie, may alter this dichroism, 

1 either by increasing or diminishing its intensity, or by 
! changing its sign. This last appearance is especially mani- 
festeil by boric acid suspended in turpentine. Those mix- 
! tures Avhich exhibit spontaneous dichroism are also most 
active in the magnetic field, and conversely. — J. T. D. 

Unknown Element i Presence of — — y in a Spring Wafer 
of British Columbia. Annual Report of the Minister of 
Mines (British Columbia) for the year ending Dec. 31, 
1902,27. 

Tjie solid residue of a spring Avater from the Kootenay Dis- 
trict, British Columbia, Avhen examined iu the spectroscope, 
gave three Hues at the blue end of the spectrum, which did 
not correspond to the lines given by any of the known ele- 
ments. The wave lengths of the lines given by the chloride 
of the element at the heat of the ordinary Bunsen flaim* 
Avere calculated as 4,327,4,404 and 4,490, the first two being 
strong lines and the hist rather weak. The water only con- 
tains a minute tnice of the supposed new element. — A. S. 

Peroxides. S. Tanatar. Ber., 1903, 36, [9], 1893—1897. 

In a previous paper (see this Journal, 1900, 281) the 
author suggested that the difference between the so-called 
** true peroxides ” and the “ pseudo-peroxides ** is probably 
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not constitutional, but might be explained on thermo- 
cbemical grounds. The formation of hydrogen peroxide 
from water and oxygen requires the provision of 23 calories 
and when, under certain conditions, the pseudo-peroxides ” 
are decomposed with evolution of oxygen, whilst “ true 
peroxides yield hydrogen peroxide, it is probably because 
the required energy is not available in the former ease to 
produce hydrogen peroxide. If this be so it shonld be 
possible, by curtailing the liberation of energy in the 
reaction, to cause the “ true peroxides ” to behave as 
pseudo-peroxides.” 

Barium peroxide and all “true peroxides” may be 
regarded as metallic salts of hydrogen peroxide, lial»le to 
double decomposition like other salts, Ti barium peroxide 
be decomposed bj' hydrochloric acid, hydrogen peroxide is 
set free ; but if an acid be used, the heat of neutralisation of 
which with baryta is considerably less than that of hydro- 
chloric acid, no hydrogen peroxide should be formed and 
oxygen should he liberated. Such i.s indeed proved to be 
the case with phenr)l,no hydrogen peroxide lu'ing produciMl, 
and would probably occur with all acids thcliejit of neutralis- 
ation of wliich with one eqiiivalent of baryta is less than 
7 calories. 

Similarly a salt capable of reacting with double decom- 
position with bariiim peroxide will, if the heat of reaction of 
its combined acid with barium peroxide be less than tlu- luait 
of formatiim of the salt from acid and bas(', liberati* oxvgcm 
instead of hydrogen peroxide. A suitable salt is aluminium 
(jliloride, which reacts with l)arium peroxide, with production 
of barium ehloridt? and liberation of oxygen ; in this ease, 
however, a little hydrogen peroxide is produeed, <oving to 
the hydrolysis of the aluiuiiiium chloride and the oonsecpient 
presence of free hy<lroehlori(; acid iu the £olutit*ii. — J. Ih 

Jl ifdroijrn Prroridi' of ( ft/slallisalioi/ . K. Willst.itter. 
Her., 1903, 36 , [yj, — 1S20. 

Whkx ammonium sulphate is dissolved in per cent. 
hydr>)gen peroxide solution and the solution is placed over 
sulphuric acid, transparent tabular crystals of (NI1,).>S()„ 
JlnO., separate. The crystals possess the odour of ozone 
and decompose iu the air; they keep well in dosed 
vessels. 

When sodium sulphate separates from a similar solution, 
the crystjils have the composition, Na.SOj, Il .O, 

The crystals are octahedral; they po.ssess no smell and are 
fairly stable iu the air. 

Alum, aluminium sulphate, borax and sodium acetate 
also separate with hydrbgen peroxide of cry^tLilIisatiou. 

— .1, ,\lc(b 

Sodium ^Vitropi'ussidr ; Toricity of — . Foii/,es-l )iacou 

and Car(|uet. Bull. Soe. dhim., 1903, 29 , [13 J, 638 — 
039. 

ADMiNisTKiiiii) to a r.abbit, either by the mouth or 
hypodermically, sodium nitroprusside was found to be fatal 
in doses of ()'25 grin, per kilo, weight id' the animal. 
Assuming it to be equally toxic to human beings, 
17 — 18 gnus, would be the fatal dose for an average man. 
Hydrocyanic acid is found iu the stouiach ot a rabbit 
poisoned by nitroprussidi-, and is no doubt lormed by a 
fermentative decomposition, for none of the acids found in 
the body decompose nitroprussides, imr do alkalis nor 
peroxides, whilst the lactic ferment, or beer yeast, cultivated 
in a medium containing nitroprusside, liberates hydrocyanic 
acid.— J. T. 1). 

2'etravalent Lead; New Derivatives of- . A. Colson. 

Comptes rend., 1903, 136 , HJ64 — 16G6. 

Like the acetate (this Journal, 190.3, ,">77), lead propionate 
ill propionic acid, acted on by chlorine, gives a tetrapro- 
pionate. The same mode of preparation yields leail tetra- 
isobutyrate. The corresponding normal butyric derivative, 
however, is not produced in a similar way, but can be 
obtained by long-continued boiling of the tetracetate with 
excess of normal butyric acid. Similar treatment (the 
boiling being however carried out in vacuo) has yielded a 
tetrastearate and tetrapalmitate. All these siibstinces are 
ilecomposed by water — 

(PbR^ + 2H,0 « TbO.; + 4HR) 


with absorption of heat ; hut calorific observations during 
the progress of th(‘ reaction indicate that tliere is first 
solution, with absorption of heat, and then decomposition, 
with evolution of a iiuantity of heat less than that first 
ab.sorhed.— J. T. 1). 

Gold Chiitride ; Compounds of , with Pyridine. Rl. 

Fraueois. Compte.s rend., 1903, 136 , l’>57 — 1.'>59. 

PvuiniNK rhloraiirate, Crjl- NIU3. AiiCl.,, is only stable in 
presence of hy<lrochloric acid and auric chloriile. When 
heated with excess of water, the yellow colour pales con- 
siderably, and on cooling, miiTO'-eopie crystals of (bll, N, 
Au( ’!■. deposit. V\dieu excess of dry pyri<line is po\iied on 
<lry auric chloride, a compauiid ((\,I1,N): Aut'l., is formed. 
Tliis, when heated, readily loses pyridine ami is converted 
into the more stable F .IF.IS . Au( '! ;. 'I'liis last substance seems 
to be analogous to the platiiiopyridybammouiiim chlorido 
produced from pyridine eliloroidatiuate iu Audersou’s 
ivaetiou. — J. T. l>. 

Silii-otuiilf a)id Sillrimide. 1'.'. \ igouroux .'iiul llugot. 

Comptes rend., 1903 , 136 , [3Gj, l()7t) — 1672. 

Ammom.v gas is vei‘> gradually briuiglit into contact with 
silicon tetrachloi ide cooKmI to ")0'(’. W'hen reaction is 
eomidete, liquid ammouia is ad L -l ; and the apparatus is so 
arranged that the lapiid can be dr.iit\ed olY from the solid and 
distilled back upon it . lliese operal ions being repeated till the 
solid is thoroughly u.ished. 'flu* white amorplioiis i)f)\vdor 
obtained, which is stabU* only below 0 1'., is sifieamide, 
fortiied as imliinOed by the eijUation Si('l, t- S\'1I, 
Si(Ml, )_, -i- INTI.,(’I. With water, it yields silica and atu- 
monia. Heated above 0 (1 (to I 20 , or lot) ' in voeuo)^ it 
yields ^ilieimidc : — SifNlMo t- 2Nll;{, winch ji- 
stable even at the temperatin <* of softening glass. 'I'lie autbmv 
state that former investigators have worked at too high 
temperatures, and with solvents wbielt did not allov^' of tin* 
<'OTnplet<' removal of the ammoiilmu cliloiide formed, and 
consequently havt.' not luaui abl(‘ to isolate tlie pure 
eomponmls. (('ompare Joannis, tins Journal, 1903,49.) 

— J. T. \J. 

P/iosplmrus ; Oryunie lUi'<e vonhiiumy . F. I.cmoult. 

Comptes rend., 1903,136, [26 |, 1666— 1668. 
ihiosrnonr.s pentacliloride reacts violently on aniline, but 
the whole of its elilorine i.*> not disjvlaeed, the final yu'oduot 
being TCI (NIK.’,,! I-,) |, obtained by (iilpin, ami called liy 
him elilonqdiosphotetranilide. 'The author finds tluit this 
suivstanee i** really tlie liyitroeliloi idi* of the base (( 1,,11 i 

r:N( ’,,11,, Iriauilidojdieny/jdiosphintide. lie lias {uepare<l 
tliis T»ase (colourl(!s> needles, m.p. 232 (1.) by treating the 
hvdroeblorid<‘ Aviib aleobolii! ]»otasli, and has also obtained 
the .‘^ulpb ate, nitrate, ami ebloi ojvlatlnate. — J. T. I). 

Pero.eides iu the ('itemislry of Liviny Cells; Part phiyed 

l„j . r/. A. Baeli and K. Chodat. Ber., 19o3, 30., 

[9 1, 17a6— •I7f»l. 

At first sight tliere avcuI 1 ajqiear to be an antagonism 
between the yieroxydnees and catalase, the former bi.ung 
able to “activity’ hydrogen jieroxide, wbiKt the latter 
decomposes it most energetically with evolution of in»;rt. 
oxygen. It must he borne in mind, however, that oxidations 
in living cells are brought about h^^ the combim:d action of 
peroxyd.TBes and oxygenases (see this Journal, 1993, 38 1 > 
and that the latter an* peroxides of oi ganie rmlieles. 

The catalase employed by thi‘ authors was prepared from 
Stengmatocy.stis uiijra, in wliich fungus it is very abundant : 
the preparations wauv exceptionally pure and free from nil 
nther enzymes and reducing substance-. In order to study 
the action of catalase on organic peroxides, ethyl-hyilrogen, 
peroxide CgH-O. OH was yuepared by the method of vou 
Baeyer aad villiger ; it was free from hydrogen peroxide. 

( atalaso was found to be absolutely without action upon 
this substituted peroxide, and it is llicrefore concliuhid that 
catalase is inert towards flic oxygenases of living cells. In 
another experiment it was yiroved that catalase had no, 
influence upon the oxidation of pyrogallol by a mixture of 
oxygenase and peroxydase (see loc. cit.). Further, catalase 
had no Inhibitive influence upon the oxidising action of a 
mixture of peroxydase and hydrogen peroxide. Only that 
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portion of tht- li}«lrogeu peroxide which is not ivquin-d for ^ 
the pnrpojn! of oxidation by the peroxydase is decompOBed | 
by the catalasr. At the same t=me, the activity of the 
catalase is not afb cted by the presence of peroxydase. 

'I’lie authors have tef»cated, with their pure catalase, thcex- 
pfriments of roz/i-Kscot (see this Jotirnal, which 

led the latter to (ronclude that catalase ludou^rs to the class 
of reducing enzymes. They have found, however, that pure 
catalase has no reducing action upon sulphur and that 
Tozzi-Kscot’s conclusions were* based upon resultK obtained 
with impure preparations. — J. I*'. Ih 

Stachijose. ('. Tanret. ('oinptes rend., 1003, 136, [25], 
1.5(50— la? 1. 

iPuANrA Jtnd Schulze in 1800 extracted from the Japanese 
Stachjs tuhert/'era a sugar which they called stachyoBC, 
and which they regarded as a triose from the partial 
examination of the products of its hydrolysis. The author 
finds that it is in reality a tetrose, and is in ail respect*, 
chemically and physically, identical with the manneotetrosc 
ohtaineil by him from manna. ('I'his .lournal, 1002, 103.3.) 

— J. T. 1). 

Pritnttri/ Alcohols ; Prepanttlon of yfcom the Curre- 

spondhiQ Acids. li. Houvcault and G. Hlanc. < omples 
rend., 100.3, 136, L2f>], 1076—1678. 

The methods of Wiirlz niid Friedel for ohtuiniiig primary 
alcohols (re Inction of aldehyde and of acid chloride or 
anhydride rescoctively ) are very luViorious and give but 
poor yields, 'fhe other methods known are tho.se of 
Guerbet (this Journal, lOteJ, 084) and of (irignard and 
Ti.ssier (this .lournal, 1002,28(5), tlio latter depending on 
the use of organo-maguosinm oompouiKLs. 3'he autiiors, 
struck with the energy with wliicli these compounds react on 
-esters, and remembering that the lactones of the gluconic 
acids (really tsters) arc easily reduced to polyhydric 
alcohols, have endcavc.nred, snecesst nlly, to itdiice esters 
by sodium. One molecular weight of ester is dissolved in 
— 4 times its ueiglit of absolute alcohol, and gra<lually 
poured on 0 atomic-weights of sodium in a Husk under a 
reflux condenser, so as to keep up a rapid ebullition. The 
boiling is kept up for several hours by a chloride of 
calcium hath, thou the whole is allowed to cool, wafer added 
to hydrolyse any unileeom posed ester, and first the ethyl 
alcohol and afterwards the prepansl alcohol disiille<l off in 
a current of steam. 'I'he authors have in this way pre- 
pared primary octyl alcohol from methyl caprylate, anel are 
extend the oj>plieati()u of (he method. — .f. T. 1). 

Nitric and Nitrous Esier.s ; Preparation of . b. 

Ilouveault and A. Wahl, ( oinptes rend., 11)03, 136, 

[25], 1503—1565. 

Tuk ordinary methods of preparing nitric esters (by means 
of concentrated nitric and sulphuric acids, cold, or dilute 
nitric acid hot) fail with the higher alcohols ; but if alcoliol 
be dropped gradually into 3 parts of the strongest nitric acid 
(*‘ Fraiichimont’s real nitric acid”), and the temperature he 
kept between if and b" C., the yield of nitric ester is almost 
<]uantitativc for primary alcohols up to decyl and myristyl 
alcohols. With secomlary alcohols, no nitrate is formed, 
but the ketone corresponding to the alcohol, while tertiary 
alcohols undergo very complex decompositions not yet 
investigated. Sitrous esters are obtained from all alcohols 
by passing a cuirent of nitrosyl chloride in c'xcess into an 
ice-cooled equimolecular mixture of the alcohol and pyri- 
dine, both thoroughly dry. 'I'he nitrites from the primary 
alcohols boil at temperatures very different from the boil- 
ing-points of the alcohols, and are thus easily purifiecj ; but 
the difference is less with the secondary and insignificant 
with the tertiary derivatives. — J. T. IJ. 

Di-iodophenol ; A New . P. Hrenans. Pull. ^Soc. 

Chim., 1908, 29 , [12], 603—607. 

The author has alreiu^ prei)ared the 1.2.4, 1.2.6, 1.3.6, 
and 1 .3.5 di-iodophenols, C 6 H 3 (OH)l 2 (this Journal, 1903, 
2.33). He has now prepared the 1*3 *4 derivative. The 
mono-iodine derivative of p-nitraniline, CgHj (NH 2 )(N( )o)I 
[1 .4 .2] was diazotised, and the diazo compound converted 
into di-iodonitrobenzene, CcTl3(N02)L [1.3.4], by i4l|llns 


of potassium iodide. This compound was reduced to the 
corresponding di - iodo - aniline, and the diazo^ sulphate of 
the latter ba^e converted into the 1.3.4 di-iodophenol, 
C,lL(OH )!:, by heating with water. 

1 .'6 A-Vi-iodonilrohentcnc \Oo)I.j crystallises irom 

a mixture of alcohol and ether in yellow prisms, melting at 
112*5' It is identical with the compound prepared by 
Kmrner and Wender by the action of fuming nitric acid on 
1.2 di-iodohenzeue. 

1 .:s. 4 -DI-iodo-anilinc, C.iHa (NHo)!-., crystallises from a 
mixtiin^ of 1 part of heiizenc, ami 2 parts f)f light petroleum 
spirit in yellow spangles or prisms, melting at 74 ‘5 ' C. 
It is easily soluble in ben/.enc, ether, acetic acid and alcohol ; 
less soluble* in light petroleum spirit and Avoak alcohol. It 
is slightly volatile witli steam and is not altered by long 
exposure to air and light. 

lA)i-iodophcuof (;rtir 3 ( 01 I)Tj, crystallises from 
water in long, silky needles, melting at 83' C. It is readily 
soluble in the usual organic solvents (*xeept ligroin (petro- 
leum spirit), it is slightly volatile with steam. The ethyl, 
acetyl, benzyl, and benzoyl ethers were prepared. — A. S. 

SodiniJi ; Action of //i/drogcn on . A. Holt, jnn. 

Troc. Cliem. Soc , 1903, 19, [269], 187. 

PiEOKsof sodium free from oil were placed in a nickel 
boat and heated in a eombuslion tube through which a slow 
curreut of pure dry hydrogen was passing. An ordinary 
.small combustion furnace without top tiles was employed, 
and it was arranged so that, Avhilsl the lo\Aer part of the 
tube was strongly heated, the upper portion was kept at a 
lower temperature in ordiT that the liydride might condenst* 
on it. 'file hydride thus obtained eonsisted of colourless 
matted crystals, a hairy deposit not unlike cotton wool, and 
a white powder deposited next to the glass. The hairy 
matrrial was formed on and above the powder in front of 
the boat, whilst the crystals projectcil fiom the surface of 
the tube at either side of the boat. 

'fhe ratio of sodium to hydrogen showid that the hydride 
had the compo.-ition Nall, as already stated by Moissau. 

It is instantly decomposed by watm-, forming sodium 
hydroxide and hydrogen, this result also occurring in air 
alter a few minutes. 

Sugars; Alkiflation of — — . T. Vurdie and J. (h Irvine. 

IToc. ( Lem. Soc., 1003, 19, [269], 192 -193. 

'I’liK method of alkylating hydroxyl groups by means of 
dry silver oxide and alkyl iodides does not appear directly 
applicable to aldoses or ketoses, and leads to oxidation and 
subsequent changes of some complexity ; but a-mcthyl- 
* glucoside and cani? sugar can be methylated by means 
of this rea(!tion. a-MethylgUicoside, Avhen methylated in 
methyl-alcoholic solution, yields a mixture of methyl 
glucose ethers. The main constituent, trimethyl-a-mcthyl- 
glucoside, which can be isolated by fractional distillation, 
is a viscid syrup; it boils at 167'^ — 170° under 17 mm. 
pressure, exhibits dextrorotation, and has no action on 
Fehling’s solution. 

Complete methylation of triniethyl-a-methylglucoside is 
readily effected with silver oxide in methyl iodide solution, 
and under these conditions tetramethyl-a-methylglucoside 
is obtained as a comparatively mobile liquid, boiling at 
144° — 145° C. under 17 mm. pressure ; it is dextrorotatory, 
and has no action on Fehling’s solution. Tetramethyl- 
glucose, Avhich is [irotluccd by hydrolysing the tetra- 
methy luted glucoside with dilute hydrochloric acid, distils 
without decomposition at 182° — 185° C. under 20 mm. pres- 
sure. It solidifies slowly and crystallises from light petro- 
leum in tufts of radiating needles, melting at 81° — 83° C. 
It behaves like an aldose, reducing Avarm Fohling’s solntion, 
giving tetramethylgluconic acid on oxidation, and reacting 
with phenylhydrazine in molecular proportion to form an 
oil, which is apparently a hydrazone. Tetramethyl- glu- 
cose is dextro-rotatory, but does not exhibit any notable 
multi-rotation. 

The production from o-methyl^lucoside of a tetramethyl- 
gluconic acid, capable of forming a lactone, proves con- 
clusively that the oxygen of the ring in the formula of 
the alkylglucosides is coupled with the 7 , and not with 
the i3- carbon atom. 
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A pentamethylated glucose, isomeric with the tetranicthyl- 
o-inethylglucosi(le already mentioned, is produced when a 
solution of tetramethyl-glucose in methyl iodide is treated 
with silver oxide; it boils at 124*" — 137° under 8 miu. 
pressure, crystallises in slender prisms melting at 42"* — 
43'' C., and is lajvorotatory. 

Methylfructoside behaves like the corresponding gluco- 
side, and, when completely methylated, yields tetramethyl- 
methylfructoside. 

(.’ane sugar, on methylation, yields a neutral oil, which 
has no action on Fehiing’s solution until it is hydrolysed. 
The products of hydrolysis are the above-mentioned cry- 
stalline tetmracthyl-glucose and an unerystallisable synip, 
Avhich is probably the corresponding methylated l£cvuIo8(‘. 

Accumulator Factories ; Dautjers lo Health in . 

(). VVagencr. Deutsche Vitn-teljahrsschr. fiir blfentl. 

Gcsiindheitspfl., 1902, 529. i 

It is shown that in many countries of Kurope, notably in | 
SAvitzerlund, Austria, and Germany, legislation has been ; 
rendered necessary to protect the workpeople from the I 
severe effects of lead-poisoning. A general outline is I 
given of the processes of manufacture, based upon the j 
inventions of Plante, Faure, Volkmar, and others, and a j 
hi ief account follows of the nature of the illnesses found to | 
be chiefly prevalent in certain factories inspected by the I 
author, together Avith an estimate; of the number of days in i 
each year lost OA\iug to illness before and after various | 
preservativ'e measures Avere introduced, 'fhe process of | 
castiugthe lead plates or gratings is described, and illustra- | 
tious are given of the appliances employed in the different I 
operations. The character of the deleterious vapours i 
evolved is discussed, and it is .shown that if proper pre- ; 
cautions are taken no evil effects need be produced. Plenty i 
of fresh air and abundant means of A^entilation are here of | 
the utmost importance. While some have doubted the | 
possibility of absorbiug lead through the pores of tliu skin 
in quantities sutlicieiit to be injurious to healtli, it is shoAvn 
that a marked dimiuution in the number of cases of lead- ^ 
colic has taken place Avhere change of clothing and frequent 
hath.^. are made compulsory. In the various operations of , 
lixing and framing together the lead plates and the soldering 
of the joints, risks arise of lead-poisoning, and the presence 
of arsenious acid is here a source of danger, especially when 
hydrogen gas is used, owing to impurities in the zinc and ' 
sulphuric acid. Tlie month, which is exposc<l more than ' 
any other part of the body to dangei’ arising from inhalation 
of lead vapours and lead dust, should be frecjuently rin8e<l ■ 
out Avith pure AAuitcr, and in some factories all the work- 
people have to AA’ash and take baths at stated periods. 

Thk Tehimcai. Higu School ion London. 

Standard, July 20, 1902. | 

At the meeting of the Gounty' Council held on .Inly 2 1st, ; 
a Special Keport was presented from tlie .loint ( 'ommittec 
of the General Purposes Committee and the Technical 
lOducation Eoaid regarding the projjosal couiained in Lord 
Kosebery^s letter to the ( hairmau of the ( 'anneiJ for the 
provision in London of further opportunities for advanced 
technological teaching and research. Having examined 
the letter in detail, and referred to a previous Ileport of tlic 
Technical Education Hoard bearing on the saim* suhjetd, ; 
the Joint Committee recommended tin; foltowifg lor : 
aloption ; — ^ 

“ That the ('oiincil expresses its high apiui-eiation of the 
important proposal contained in Lord Ivosebery’s letter, 
and would cordially Avelcorne th<! establishment of further , 
provision in London for advanced technological teaching 
and research. That the Council, in response to the request ' 
contained in Lord Ilosebery’s lettei , places on record its : 
opinion that, Avhen the land, buildings, and equipment for 
the proposed additional technological teaching and research ; 
are provided to a value of not less than 500,00u/., the j 
Council will be well advised toconiribnte, out of the moneys 
annually placed at its disposal under tlio Local Taxation | 
((Customs and ICxcise) Act of 1890, a sum not exceeding i 
^0,000/. per annum towards such part of the work as i 
falls within the statutory definition of technical education, i 


REPOET. 889 


subject to the following conditions : — (i.) 'fhat a icheiue 
be prepared, to tlie satisfaction of the ('ouncil, for the 
constitution of th<* governing body and tin* udecpiate 
reproseutation of tht* ( ‘ouncil thereon, (ii.) 'i'hat financial 
arrangements, adecinate to tlie Avhole nuiinteuanee of the 
proposed Avork, are luinh* to the satisfaction of the Council, 
(iii.) That, in view of the national scope and utility^ of 
the proposed Avork, substantial contributions towards 
maintenance be made from funds of a national character, 
(iv.) That due provision be made in th(* sebeiiu' to prevent 
overlapping and secure co-ordination of the Avork already 
carried on by the university colleges, polytechnics, and 
other science ainl technological institutions ; and the juoper 
connection of the whole Avitli the University, (v.) That a 
suflicient nuinher of scholai ships, including free places, be 
placed at th(‘ disposal of the (')uneiL (vi.) That it he 
cim.sidi'rcd whether other counties and boroughs sliould not 
be inviti d to eontribute toAvards the maintenance, receiving 
in return tin* right to seuil their picked scholars for instruc- 
tion under the proposed schi'ine.” 

The recommendation was adopted. 

USDII M AND HkMT’AI. 

Times, July 20, 1903. 

A paper bearing in a remarkable Avay on the connection 
betAveon these two elements, which is now exciting so much 
interest, has been received for publication by the Royal 
.Society from .Sir W. ami Tjudy Huggins. Prompted, in 
fact, by theoretical ideas, they attacked the problem of the 
spectroscopic analysis of the light emitted directly by a rndiuin 
salt at ordinary terui>er.itures. Preliminary visual observa- 
tion semned to show traces of bright lines in a continrous 
spectrum. Preparations were accordingly made for photo- 
graphic record by means of a small quartz spectroscope 
constructed some* years ago for use on very faint ceJestiol 
objects. After several trials, a spectrum, consisting of 
eight deliiiite bright lines in I he ultra-violet, entirely different 
from the spark spectrum of radium, and some faint Hues 
together Avith a very faint continuous spe -inim, Avas obtained 
by 72 hours’ exposure to tlie glow. 'The lines Avere of some 
breadth, on account of the wide slit that had to be employed 
in order to admit sullicient light; but it was found possible 
to measure their Avave lengths within an error of 2 in the 
fourth figure. On a com[)a) iscn of this spectrum, so different 
in type from an ordinary [ihospl orescent spectrum, with 
tlie recorded iiieasureinents for helium, it appeared at once 
that four, and perhaps five, ol' the eiglit lines agreed with 
lines of helium within the uncertainty of tin; measurements. 
Another line, that /if highest lefraugibility, agnies with a 
line in tlie spark sjiectnuu of radiiiin itself, Avhicli, lioAvever, 
has not been recorded by other obs Tvers; the tAVo other 
lines, the lowest, have not yet been traced. 


CralJf Report. 

I,— GENERAL. 

' Tiikraiumkteus; U.S. Customs Dkcisio.n. 

Tho Board has decbicd that thermometers of glass, cut, 
bevelled, painted, or frosted, are not dutiable at 00 per 
cent, ad val., un<ler paragraph lOl) of the 'I'ariff Act, unless 
such cutting, bevelling, or frosting is substantial and of 
such character as to amount to an ornament or decoration. 
In any other ease duty is to be assessed at 45 per cent. 
ad vah as manufactures of glass,” under par.igraph 112. 

~H. W. M, 

IIL^TAR PRODUCTS, PETROLEUM, Etc. 

PKTROLEL’Ar IndUSTKV OF ROIIMWIA, 

U.S. Cons. Reps., No. IGft*^, July 3, 190?. 

The production of petroleum in Roumania is steadily 
increasing. It has grown from 50,000 tons in 1893 to 
310,000 tons in 19u2. Three companies practically control 
the ,^ire industry, viz, tho .Seaua, tho International 
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Pctrolcuin Company, and the Telega Oil Company, the 
first participating with 45 per cent, and the two others with 
10 per cent, each of the total production. 

The export of petroleum and its products also shows a 
large increase. From 1901 to 1902 this increase was 
nearly .'12 per cent., as the following table will show: — 


l)e.s<!iiptioii. 

j l»ol. 

1902. 


1 

1 Tons. 

Tons. 

Crude oil :uk1 refuse 

, ' :io.s0(» 


Kemseiu' 

1 


(fiisoliiie 


in.rMio 

Total 


71,700 


Kerosene and gasoline go principally to Germany, Great 
Britain, Norway, Bulgaria, and Kruricc, while the greater 
part of tin; export of crude oil is taken by Austro-Hungarian 
refineries. 

In IH99 the Roumanian importations of crude oil into 
Austria-Hungary amoiintod, in round numbers, to 10,000 tons. 
Tliey reached almost 20,000 tons in 190(», and sincr that 
time have nmniined stationary. 

The high prices commanded hy gasoline in 1901 greatly 
favoured Uou mania’s export of tliat article. When, after a 
year of intense activity, the fpiotations reced<‘d, and the 
market finally experienced a general collapse, recourse ivas 
had, in the fall of 1902, to tho creation of a cartel. This 
organisation n\ed the price of gasoline at 8 frs. per (}uintal 
(1*54 dols. per 220 lb. or 15* 4() dols. per long ton), and 
has since maintained it at that figure. 

The consumption of liiiuid fuel has inereased in Koumunia 
from 1;K1 tons in 1890 to 10,000 ions in 1902. 'I'he experi- 
ments made with this fuel b^ State experts have given the 
most satisfactory results, and its general adoption by the 
Government for railway and marine purposes is reported to 
he assured. 

X.-^METALLURG K 

Ti'ngsten Oni: ; IJ.S. Customs Hkcisiox. 

'J'he United States Circuit Court of Appeals has decided 
that tungsten ore is free of <Iuty as a “ crude mineral 
under paragraph 01 1 of the Tariff Act. 

'Phis decision rover.scs the action both of the Board of 
General Appraisers and the Unito<l States Circuit Court, 
who had held that such merchandise was duiiahle at 
20 per cent, ad valorem as a “ metallic mineral snb.siance 
in a crude state,” under paragraph 1 H;i. 

As no further pioccedings will be directed in this ease 
hy the d'reasury Department, the above decision is final. 

W. M. 

XII.^FATS, OILS, Etc, 

CouN [Maizi:] Oil in tim; Umtki> Statius. 

Foreign Office Annual Series^ No. 3001. 

Considerable interest has been manifested recently in 
the development of a maize oil manufacturing industry. 
As an article of commerce, maize oil has become of 
so great value that many millers arc investigating the 
process of manufacture, and establishing plants for its 
manufacture and production with their milling business. 

The oil is pressed from the germ of the maize when meal, 
grist, iSce,, are made. This portion of the seed was 
practically lost until the pres<‘ut processes of extracting 
oil were applied. In its preparation the germ is ground 
and pressed in much the same way that llax and cotton 
seed are prepared in the manufacture of linseed and cotton 
seed oil. In removing the germ the corn is first steamed 
when it passes to degerminatiou. 

There is no secret in the proce.s.s of maize oil menu- 
lactuie, although each manufacturer endeavours to keep 
certain parts of this process secret, much in the same 
way that certain pi^'esses in the manufacture of Hour 
are kept secret. The machinery for the extraction of the 
germ is patented, but the process cannot be said to be a 
secret in any sense of the w'ord. 

It is said that the annnal output of raaiz'e oil in the I Tiited 
States is about 160,000 barrels, and of this amount about 


150,000 barrels are manufactured by the Glucose Manu- 
facturing Company. About 25 per cent, of this company’^ 
output is used in the home market, the principal con- 
! Burners being white lead and putty manufacturers, paint 
! manufacturers, and soap makers, and it is also extensively 
I used by the manufacturers of prepared paints, although few 
of them will admit it. Its use in the foreign markets is said 
' to be principally among the manufacturers of soft soap, 

! and it is said to make a superior quality of soap. 

' The oil i> also employed as an adulterant for table oil. 

It is easily purified, forming a light, amber coloured, 
' perfectly transparent liquid, without rancidity, and having 
j a pleasant taste. It is also used for lubricating purposes 
I and may even be used as a lamp oil. 

I 

XIIT. a— INDIA-RUBBER, Etc. 

I Gkumvx Bi les fou \Tjlo\nising ny Carbon 

I Bisuleiiidk. 

; 1 ndla-rubher Journal, July 0, 1903. 

The following rules were decreed by the German Federal 
Council in .March 1902, as regards the erection and 
inanagement of premiso.s in which rubber is vulcanised by 
I means of carbon bisulphide or chloride of sulphur, and 
came into force in July 1902 : — 

1. The doors of such rooms as are used for the vuh^anis- 
! ing of india-rubber goods by means of carbon bisulphide 
' .shall not be lower than the surrounding ground. The rooms 

shall have windows opening into the outer air, and the 
lower halves shall be eapable of being opened and rendering 
; possible sullicient renewal of air, 

i The rooms shall be ventilated by fans meebanically 
driven. W ith the approval of the higher authorities per- 
mission to dispense with mechanical draught may be allowed, 
provided that in other ways elYectivo change of air is 
secured. With the approval of the higher authorities special 
ventilating arrangements can be dispensed with if the 
fumes of carbon bisulphide are removed immediately, at 
the point wliere they are produced, by means of a powerful 
, draught, and by this means purity of the air be secnrecl. 

2. The vulcanising rooms shall not be used as a dwelling, 
or for sleeping in, or for preparing food in, or as a store or 
drying room, nor shall other processes than those of vul- 
canising be carried on in them. No persons, except those 
engaged in vulcanising processes, shall be allowed in the 
rooms. 

There shall be at least 20 cubic metres (700 cb. ft.) of air 
space allowed for each person employed therein. 

3. Only Bueh quantities of carbon bisulphide shall be 
brought into the vulcanising rooms as shall serve for the day’s 
supply. Further quantities shall be stored in a special 
place separate from the w'orkrooms. Vessels to hold the 
vulcanising licjuid shall be strongly made, and when filled 
and not in use they shall be well covered. 

4. ^dllcunising or drying rooms shall be warmed only by 
steam or hot-water pipes. 

The lighting of these rooms shall only bo by means of 
i protected incandescent electric lamps. Exceptions from para- 
: graphs 1 and 2 may be allowed by the higher authorities. 

I .5. Macliines intended for vulcanising long sheets of cloth 
shall be covered over {e.y., with a glass casing), so as to 
prevent as far as possible the entrance of carbon bisulphide 
fumes into the workrooms, and from the casing the air 
shall be drawn away effectually by means of a fan (venti- 
lator) mechanically driven. Entrance to the space which is 
enclosed shall only be allowed in case of defects in the 
working. 

In ea.ses where a covering of the machine is not 
practicable for technical reasons, the authorities can, i*^^ 
suitable means of protection are used (especially when the 
machine is placed in an open hall, and provided that im 
person works at the machine for more than two days e 
week), allow of exception to the above arrangements. 

6. \ ulcanising of other articles (not mentioned in 5), 
unless carried out in the open air, shall be done in covered- 
in boxes (digesters, glass covers), into which the work» i 
need only introduce his hands, and so arranged as to keep 
the fumes away from the face of the worker. 
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The air must be drawn awaj from the box by means of ■ 
an effective draught, 

7. Rule 6 shall apply in vulcanising both the outside and 

inside of india-rubber goods. In vulcanising the inside no 
worker shall be allowed to suck the fluid through with | 
the mouth. 1 

8. The goods after their immersion in the vulcanising ■ 
fluid, shall not lie open in the room, but shall either he 
placed under a ventilated cover, or at once be carried to 
the drying chamber. 

The drying chamber or drying rooms, in which the goods ' 
are exposed to artifleial heat immediately after vulcanising, 
shall be so arranged that actual entrance into them for the 
putting in or withdrawal of the vulcanised goods shall not | 
be necessary. No person shall be allowed to enter the ' 
drying chambe r while work is going on. The higher ' 
authorities can permit of exceptions to this rule in the case 
of the drying of long rolls if other sufficient safeguards are 
taken. 

<). When vulcanisation is effected by means of chloride of 
sulphur, the vessels or chambers used for generating this 
shall he so arranged that escape of the fumes is prevented. 

No person shall enter the vulcanising chamber until the 
air in the chainber has been completely changed ; the cham- 
ber shall not be used for purposes other tlian vulcanising. 

10. Employment in vulcanising with carbon bisulphide or 
in other work exposing the workers to the vapour of carbon 
bisulphide shall not be allowed witliout a break for more 
than two hours, and in no case for more than four hours in 
one day ; afier two hours a pause of at least one hour must 
be allowed before resumption. 

No person under eighteen years of age shall be employed 
in such work. 

11. The occupier shall provide all workers employed as 
stated in paragraph 10 with proper and sufficient overalls. 
By suitable notices and supervision he sliall see that when 
not in use the overalls are kept in their proper place. 

12. Separate washing accommodation and dressing-rooms 
for each sex shall be provided, distinct from the workrooms, 
for all persons employed as .stated In paragraph 10. 

W'ater, soap, and towels, and arrangements for keeping 
the clothes put off before the commencement of work, 
shall be provided in frullicient ainouni. 

13. The occupier shall appoint a duly qualified medical 
practitioner (whose name shall be sent to the in.spector of 
factories) to watch the condition of health of those exposed 
to the effects of carbon bisulphide. He shall examine the 
workers once every month, with a view to the <letection of 
symptoms of poisoning by carbon bisulphide. 

By direction of the medical practitioner, workers 
showing signs of carbon bisulphide poisoning shall be sus- 
pended from work, and those who appear peculiarly ; 
susceptible shall be suspended permanently from work in ' 

processes mentioned in paragraph it). ' 

1 1. The occupier shall keep a book, or appoint some 
I)eison responsible for it.s keeping, of the changes in the i 
persons employed in the processes mentioned in paragraph ; 
10, and as to their .state of health. 

XIV.--TANNING, LEATHER, GLUE, I 

SIZE, Etc, I 


output of Thomas phosphatea is rapidly increasing. The 
price varies from 35 to 37 c. per pood (2s. id, to 2s. r>}</. 
per cwt.), and it competes successfully with Russian super- 
phosphates. It is also being exported to Italy from 
Sartaua and Mariupol. 

XVI.—SUGAR, STARCIL Etc, 

Si'GAit IMionircTioN (M’ Ri ssia; Kstim.\tki> 

Foreign Office Annual Series, No. 2097. 

II. M. Consul at Kicff reports that the official returus 
give the actual yielding area under beetroot in 1902 as 
be.iii|j 524,869 dessiatines (1,44.3,390 acres), against 5o7,l 13 
dessiatines (1,.391,G13 acres) in 1901. 

The yield of lieetroot expected from the above area is 
given as 545,270,270 poods (8,794,b82 tons) of roots, or an 
increase when compared with the yield of 1901 of 38,693,0.50 
poods (624,082 tons). Tlie average yield per acre would 
therefore be about 121;,’ ewts. as against cwts. in 1901, 

The (juantity of sugar expected to be produced from the 
above yield of roots, with 278 factories in operation, is 
given as 65, .307,973 poods (1,056,580 tons), or 6,240,297 
poods (100,650 tons) more than the production of 1901. 
If to this be added the balance of the “ inviolable” reserve 
of 2,481,536 poods (10,025 tons), and the ^‘voluntary” 
reserve of 4,462,910 pood.s (71,982 tons'), it thus appears 
that there will be 72,452,419 poods (1,168,587 tons) of sugar 
available. 

Ill comparing the yield of sugar from the beetroot it will 
be found that H ‘ 33 tons of roots were re<piired to produce 
1 ton of sugar, as against 8 ’55 tons in 1901, 

(lERMAN Si CAU IN K.NGLAM). 

U,S, Cons. Reps., No. 1677, June 20, 1903. 

There has been a decided decrease during the last few 
montlis in the quantity of beet-.sugar exported from 
Germany to England, the loss amounting for the first 
quarter of 1903 to almost 63,000 long tons in raw sugar 
alone. England has, it is true, a considerable stock from 
1 9o2 ; but another reason for the decrease is that larger 
quantities of cane sugar have been imported from the 
English colonies, ("ane sugar is also being bought from 
Cuba, a thing which has not been done for 25 years. 

XV1I,--BREWING, WINES, SPIRITS, Etc. 

Sl'lUITS, BeEU, BkkT Sl’CiAK, AN7> MaUG A RINK ; StaTK- 
COXTROLLKI) AXUFACTIJKK OF , IN SWEDKN. 

Foreign Office Annual Series, No. 2994. 

In his recent report to the Foreign Office. Ilis M.'ijesty’s 
Consul at ( 'openhagen gives the following table, allowing 
statistics of several of the most iiiiportani, articles of eoii- 
sumptioii manufactured in Denmark and controlled by the 
.State during 1902 : — 


Tanning Materials; EiiroRx ok , from 

Corsica, in 1902. 

Foreign Office Annual Series, No. 3010. 

Gallic acid, to the amount of 3,808 tons, wa» exported 
from Corsica to the United Kingdom during 1902 ; the 
returns for tanning extract, obtained from the wood of the 
sweet chestnut (25° B., containing 31-33 per cent, of 
tannin), totalled 5,985 tons, of which 2,710 tons came to 
the United Kingdom. 

XV.^MANURES, Etc. 

Thomas Phosphate.h : Ootf»ut of , in the 

Odessa District. 

Foreign Office Annual Series, No. 2997. 

, H.M. ConsnUGeneral at Odessa^ reporting on agricultnre 
that district during the year 1902, remarks that the 


Heer. 


Year. 


Spirits 

(1I-3 

umler 

I’roof). 


Taxied 
Ainuuiit of 
Spirit l)»‘inK 
over 

21 per On t. 
of Weight. 


I'll taxed. 
Ainouiit of 
Sjiirit )M‘ing 
under 
2i ))cr Cent, 
of Weiiclit. 


Beoi 

Sugar. 


Mar- 

garine. 



Gallons. 

Gallons. 

Gallons, 

Cwts. 

Cwts. 

189.3 

7,17U.2tHl 

16,021.717 

26.r,:;7.457 

644,709 

163,128 

1894 


17,026,180 

27..304.544 

748,193 

167,793 

1895 

7,018.(516 

17.78.6.091 

27.62tl.779 

S87.9t»2 

165,049 


7,;iSil,6.3t) 

19..'5H9,674 

28.725,196 

883,0.36 

161.688 

1897 

7,117.019 

20, 001. .368 

251,! 1.36,758 

966,877 

190,942 

1 1898 

6,97.3,365 

21. HI, .6.32 1 

1 .30,177,702 

712.713 

2.37,706 

1 1899 

7,412,3(5.5 

22,451.655 

.32,.3t)2,9i;j 

796,677 

279,826 

1000 

7,035,949 

21.948,1.67 ; 

.32,671.922 

1,009,4.54 

.325,309 

t 1901 

7;i;J9,«28 

2.3,1 0.3,4m8 I 

;I2, 126,258 

1,16.6,467 

369,931 

1 am 

7,608,968 

20,47t',t565 1 

33.00,3,62.6 

776,460 

386,234 
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XVIILA.-^FOODS. \ 

Adltltkrated Food Products, Drugs, and Liquors; 
U.S. ('UHTOMS Instructions. 

The Secretary of the Treasury has recently issued i 
instructions to customs officers regarding the sampling of 
importations of foods, drugs and liquors supposed to bo 
adulterated. Under the provisions of the law which 
became operative on July 1, the Secretary of Agriculture, 
whenever he has reason to believe that articles are imported 
from foreign countries, which by reason of adulteration 
are dangerous to health or which are forbidden to be sold 
or are restricted in sale in the countries of manufacture 
or exportation, or which are falsely labelled regarding 
place of manufacture or contents, can request the , 
Secretary of the Treasury for samples from oiiginal 
packages of such articles for inspection and analysis. 

Upon receiving such requests the following rules will be , 
observed by customs officers : — ! 

(1) Samples of solid food products not less than 2 lb. i 

each, samples of liquids not less than I (piart each, I 
and samples of drugs to be designated at the time, will ! 
be forwarded to the Department of Agriculture of 
Washington. i 

(2) The cost of such samples will bo paid to the importer. 

(3) A detailed description of the articles and shipment i 

is to be furnished the Secretary of Agriculture. I 

(4) The li(iuidation of the entry sampled as above, is j 
to be suspended pending the examination of the merchandise, j 

(5) Articles declartKi to be adulterated are to be 
exported, and in default of exportation, destroyed by the j 
C’ustoms authorities. 

(6) The owner, importer, or consignee of such samples , 
shall bo hotified to appear within two days and be given , 
an opportunity to submit written testimony us to the 
harmless nature of the article imported, which shall be 
forwarded to the Secretary of Agriculture. 

(7) Information regarding the character and labelling 
of these clasfcs (»f goods will he furnished to the Collector 
of Customs by the Secretary of Agriculture. 

(8) A strict observance of the legal provisions regarding 
marking all such products w'ith the mime of the country 
of origin and quantity of contents will be required, and 
entry will be refused of all such articles bearing names 
or marks calculated to induce the public to believe that 
they are mauufacture<l in the United States. — 1C W. M. 

A' VUI. C.-IJISIXFECrANTS. 

JnSICCT KlfADIUATOR WaNTKP AT SkVII LK, Sl'A^. 

Foreiijn Office Anmial .Series, No. 2002. , 

The Vice-Consul reports that a means of eradicating 
Ornhanfhe sjicciosn, which is known at Seville as “ Jopo,” 
will be beia tidal and profitable. The same remarks apply 
regarding a small insect that, during the last two years, bus i 
infested the orange tiees, burying itself in the peel of the 
orange, and making the fruit piaetically worthless. 

XIX.— PAPER, PASTEBOARD, Elc. ! 

WoOD-rULI* : SwF.DISlI . 

Foreign Office Annual Serie.s, No, .3014. j 

The juices quoted for chemical wood-pulp, especially sul- j 
phite pulp, were perhaps the lowest on record, largely owing j 
to the influence of considerably increased production and j 
accumulated stocks. About the end of the year, however, ’ 
most of the factories w ere able to dispose of their goods, ; 
of which considerable quantities went even to the United I 
States, and this unusual business with a rival country : 
cheered exporters with the hopes of future improvement. 

The following table shows the amount of l^wedish I 
sulphite pulp produced for export auring the years 1898 — i 


1902 (calculated dry) : — 

Tons. 

isfiS 7I.S00 

JstlU fT SI), POO 

11)00 127,700 

liMll 110,600 

U!o2 lOS.OOO 

Avei ago, (i ve years ........ 120,180 
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The production of sulphate pulp increased but little and 
prices have been as bad as for sulphite. Its chances of 
selling appear less than those' of other kinds. The prices 
for sulphite and sulphate pulps of well-known brands 
have varied during 1902 between 7l. 4jf. 5rl, and 6/. 2s. 2d. 
in a Swedish port. In some instances even lower prices 
w ere accepted. 

Prices for mechanical wood-pulp were good at first and 
orders brisk, production being limited on account of the 
severe drought that prevailed during the previous year. 
Later, liowever,the unsatisfactory state of the paper market, 
and considerable inipoi-ts brought from Canada to Europeair 
markets, sent prices down. The badness of the market 
is attributed partly to “ caisse ” sales made by speculators 
and partly to increased production caused by a plentiful 
supply of water in the fjords, as also to the enlargement of 
old and the starting of some new factories. 

Under these circumstances prices fell quite exceptionally 
low'. 

Dry mechanical wood-pulp, which at the beginning of 
the year was quoted at about 4l. 14s. 5d., aftenvards fell to 
3/. 12s. 2d., or even less, and for wet mechanical wood-puli> 
from 2/. 4^». to 1/. ll.v. Id. f.o.b. in a .Swedish port. 

XX.--FINE CHEMICALS, Etc. 

Kssenck of Hose in Bulgaria. 

Foreign Office Annual Series, No. ,3002. 

The steadily increasing prosperity of the attar of roso 
industry is shown by the fact that since 1895 the area 
under cultivation has nearly doubled, having reached the 
figure of 13,700 acres. 

Last year’s croji was exjiected to he one of the largest 
on record, but a week of scorching winds during harvest 
time is calculated to have reduced the yield by some 2.) per 
cent. The d.aniage done to the (juality of the roses is 
shown by the fact that 3G0 lb. of flowers w'cre required to 
produce 1 oz. of attar — or twice the usual quantity. The 
yield totalh d about 75,000 oz., us compared with 135,000 
oz. in 1900. 

Some 13,000 native stills were employed on last year’s 
crop, Avhich is estimated at 2.5,000,000 lb. of rose flowers, 
which were sold at tlu‘ low price of a fraction over }ff. per lb. 

Moileru stills cannot at present be worked at such a 
profit as the native variety, as the output does not cover 
ihe outlay on the former, whereas the latter arc in the 
hands of small distillers who supply their own labour and 
fuel, and are able to undersell their modern rivals by 25 to 
30 per cent. 

Prices for last year’s yield ruled low, namely, between 
15^. Gf/. and 17.v. 9(/. per oz. Consequently growers and 
exjiorters have held back some 10,000 ozs. The low 
prices of the last four years are accounted for jiartly by 
the comjietition of ch(?ap synthetic and artificial oils, and 
partly by the jiracticc of sopliisticatiou, which, it is to he 
hoped, the stringent measures exjiected to be adopted by 
the Govenimeut Avill succeed in checking. For the prevji- 
Icricc of adulteration, how'ever, consumers are largely 
themselves to blame, and it shoidd be noted that buyers 
can alw'ays obtain the pure article if they choose to pay 
for it. 

Camphor in Japan. 

Foreign Office Annual Series, No. 3009. 

The value of the camphor exported in 1903 araoiinted to 
347,577/., as against 398,632/. in 1901. The United States, 
United Kingdom, Germany, British India and Hong-Kong 
are the chief consumers. 

Japanese journals point out the imperative necessity of 
devising some means for bringing the camjihor business in 
Japan proper under the same monopoly as that of Formosn. 
This would put an end, so they assert, to the suicidal policy 
of underselling, w'hich is at present proving so disastrous to 
the businejs both in Japan and Formosa. The demand for 
camphor is a steady pne, and with the great activity dis- 
played in Europe and America in the making of celluloi'l 
ware, for which a large quantity of camphor is required, the 
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market is capable of considerable expansion. At present, 
with the supply of grown-up trees in Formosa almost 
inexhaustible, there is no ground for fear that demand 
cannot be met with supply, but nevertheless attention is 
already being turned to the Floridan method of manu- 
facturing camphor with the leaves of the trees, or even with 
the young trees themselves. 

XXII.— EXPLOSIVES, MA TCHES, Etc. 

Dvnamitk and Fowdkr; Tax on , in >rKxiro. 

U.S. Cons. Rep., No. ir>87, Juft/ 2, 1903. 

The following is the text of a decree relating to the 
manufacture of smokeless powder aud dynamite in Mexico. 

Art. 1. The Executive is empowered, in accordance with 
the contract entered into by the Department of Fomento 
with the Compania Nacional de Dinaraita y Explosives, S.A., 
to establish an internal consumption tax on all kinds of 
dynamite and industrial explosives imported from abroad 
or manufactured in the Kepnblic, said tax to be payable 
when and as the Executive may determine. 

Art. 2. The basis for the creation of said interior con- 
sumption tax will be as follows : — 

I. Dynamite and industrial explosives, entered through 
the custom-houses of the Republic, will pay 210 dols. 
(91 *.*10 dols. gold) per ton of 1,000 kilos. (2,204 lb.) gross 
weight. 

II. Exemption from said tax may be allowed in the case 
of common gunpowder, black gunpowder for mines, and 
gunpowder for fireworks or for hunting purposes, in the 
composition of which the only ingredients used arc sulphur, 
carbon, and the nitrates of soda and potash, and not nitro- 
glycerin, chlorate of potash, or other e.heraical explosive. 

III. The Conipaflia Nacional Mexicaua de Diiiamita y 
Kxydosivos, S.A., will pay the internal consumption tax on 
the jwoducts whi<jli it may manufacture, in the form and 
subject to the conditions provided by the contract which it 
made with the Department of Fomento on August 12, 1901. 


patent | 

N.B.— In these lists, [A.] means “Application for Patent,*’ and 
[C.S.], “ Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accept^, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two inonths of the said dates. 


1.— PLANT, APPARATUS, AND MACHINERY. 

[A.] 14,578. Imray (National Manufacturing and Supply 

Co.) Mixing and agitating machines. June 30. 

„ 14,829. Loreau. Filtering medium. July 3. 

„ 15,108. Haas (Haas aud Haas). Drying apparatus. 

July 8. 

„ 15,278. Mann. Apparatus for drawing liquids 

from tanks or container.^. July 10. 

[C.S.] 19,862 (1902). Fisher. Contrivance for the venti- 
lation of unhealthful mills, works, and factories. 
July 8. 

„ 8907 (1903). White. Condensing apparatus. 

July 15. 

10,431 (1903). Brookes (Bradley). Centrifugal 
mill or grinding apparatus. July 15. 


[C.S.] 10,831 (1903). Knight. Manufacture of filtering 
mediums. July 8. 

„ 11, .547 (1903). Johnson (Fulton). Means acted 

ou by changes of temperature for indicating such 
cluiugcs or for regulating temperatures or obtain- 
ing movements for other purposes. July 15. 

II.— FUEL, GAS, AND LIGHT. 

[A.] 14,552. Boult (Koneman). Furnaces.* June 30. 

„ 14,559. Korff. Illuminating bodies. June 30. 

„ 14,59.3. Ramsay. Coke ovens.* June 30. 

„ 14,844. Wilton. Treatment of gases produced in 

the destructive distillation of coal or other car- 
bonaceous material, for the parificaticn thereof 
.and the recovery of by-products. July 3. 

„ 14,893. Paul. Gas producers. July 4. 

„ 15,060. Imray (Hurgemeister). Gas washers. 

July 7. 

„ 15,147. Johnson (Deutsclie Continental Gas-ges. 

and Bueh). Manufacture of gas. July 8. 

[C.S.] 7613 (1902). Daniels and Daniels. Gas producers, 
July 8. 

„ 12,461 (1902), hJ worthy and Williamson. ]Manu- 

factiirc of gas, consisting chiefly of methane, 
for illnmlnating, Ac. July 8. 

„ 14,893 (1902). Fielding. Gas producers. July 8. 

„ 15,257 (1902). Hundimen. J'reatment of peat. 

July 8. 

„ 17,303 ( 1902). Thwaite. Method of utilising liquid 

fuel lor generating heat for steam raising or 
furnace licating. .Inly 15. 

„ 17,406 (1902). Blonde). Electrodes for arc lamps. 

July 15. 

„ 18,619 (1902). Boult (Cie. Fahr. Compfeurs et 

Materiel (Pllsines 5 Gaz). Apparatus for treat- 
ing gases with liquids, for purifying gases or other 
purposes. July 15. 

„ 19,719 (190*2). Bessey. Manufacture of peat fuel, 

peat charcoal, and fibrous peat. July 15. 

„ 20.839 (1902). Schlickeysen. Manufacture of 

peat fuel. .July 8. 

„ 25,575 (1902). Key. Manufacture of coke and 

recovery of by products. July 8, 

„ 12,528 (1903). Milne. 'Preatment of peat imme- 

diately prior to compressing. July 8. 

III.— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS. PETROLEUM, AND 
MINERAL WAXES. 

[A.] 14,849. Schwab aud II. Greene and Sous, Ltd, 
See under VIF. 

[C.S.] 18,728 (1902). MacAlpine and Alcohol Syndicate, 
JiHl. Refining mineral or petroleum oils. July 15. 

„ 12,518 (1903). Haddan (Kdson). Evaporating 

apparatus for separating naphtha or other readily 
volatile matter from oil or other liquid. .Tuly 15. 


IV.-COLOURING MATTERS AND DYESTUFFS. 

[A.] 14,676. Johnson (Badischc Anilia nnd Soda 
Fahrik). Manufacture of phenylglycin-o-car- 
hoxylic acid nitrile and intermediate products 
relating thereto. July 1. 

„ 14,768. Ellis (Chem. Werke vorm. Sandoz). Manu- 

facture of azo dyestuffs and interaediate pro- 
ducts. July 2. 
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[C.sS.J 19,311 (1902). Head Holliday and Sons, Dean 
and Turner. Manufacture of intermediate pro> 
ducts and colouring matters. July 15. 

„ 19,440 (1902). Johnson (lladische Anilinund Soda 

Fahrik). Manufacture of blue colouring matters 
containing sulphur. July 15. 

„ 19,5.'31 (1902). I(ea<l, Holliday, and Sons, Dean 

and Turner. Productiou of dyestuffs containing i 
sulphur. July 15. 

„ 20,000 (1902). Johnson (Badische Anilin und Soda ; 

Fohrik). Manufacture of colouring matters i 
suitable for dyeing wool. July 8. 

„ 20,375 (1902). Abel (Act.-Cles. fiir. Anilinfabr.). j 

Manufacture of poly-azo dyestuffs. July 15. | 

,, 20,577 (1902). Itnray (Meister, Lucius und Briin- 

ing). Manufacture of amidophenol derivatives 
and of azo dyestuffs therefrom. July 8. 


V.~PEEPARING. BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, j 

AND FIBRES. j 

[A.] 14,472. Burdick and 1‘ervilhac. Colouring, decorat- ! 
ing, or printing textile and other fabrics, paper, I 
tScc. .Iiiue 29. ! 

„ 11,483. Lilienfeld. Producing glossy silk-like i 

effects in printing. June 29. 

„ 14,025. Livesey. Boilers for opening, scouring, or 

stretching fabrics. July 1. 

,, 14,020. Livesey. Hawking machines for indigo dye 

vats. July 1. 

., 14,840. Imray (Peterhauser and Recbberg). Im- 

I)roving the fastness of indigo-dyed woollen 
goods to wear. July 1, 

„ 15,008. Perkin and Wliipp Bros, aud Todd, Ltd. | 

Treatment of raw cotton and flax, and cotton aud j 
linen goods to reduce the inflammability thereof, i 
July 7. ; 

,1 15,207. Hussong. Apparatus employed in dyeing ' 

yarns. July 9. ! 

„ 15,358. Grime. Dyeing cotton cloth. July 11. ! 

[C.S.] 17,023 (1902). Bonnard. Warp sizing machines. 
July 8. 

„ 17,465 (1902). Lugo. Extracting foreign matters 

from vegetable fibre. July 8. 

„ 26,928 (1902). Holland (Bennett). Apparatus for j 

printing and colouring relief or raised urnamenta- ; 
tions on fabrics. July 8. i 

„ 5324 (1903). Schirp. Apparatus for treating i 

textile materials with liquids. July 8. j 


VL--COLOURING WOOD, PAPER, LEATHER, Eto. 

[C.S.] 17,759 (1902). Kay and Kay Bros., Ltd. Staining 
paper for ornamental or advertising purposes. 
, July 8. 

VII.— ACIDS, ALKALIS, SALTS, Etc. 

[A.] 14,613. Swinburne. Treatment of iron chloride. 
July 1. , 

„ 14,743. Johnson (Badische Anilin und Soda Fabrik). 

Manulucture of contact bodies and their use in 
the mauufa|jture of sulphuric anhydride. July 2. 

n 14,849. Schwab and H. Greene and Sons, Ltd, 
Manufucturo of ammonium sulphate from am- 
monia liquor. July 3. 

„ 15,212. Heibling. See under XL 


[C.S.] 17,609 (1902). Johnson (Badische Anilin und 
Soda Fabrik). Manufacture of sodium oxide. 
July 8. 

17,760 (1902). Ellison. Apparatus for concen- 
trating sulphuric acid. July 15. 

„ 18,947 (1902). Conroy, Shores, and United Alkali 

Co., Ltd. Manufacture of sodium hypochlorite. 
July 8. 

„ 20,915 (1902). Johnson. Badische Anilin und 

Soda Fabrik). Means for revivifying contact 
substances employed in the manufacture of 
sulphuric anhydride and sulphuric acid. July 15. 

„ 6933 (1903.) Descamps. Process for producing 

hydroHulpbites of metals. July 15. 


IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 14,448. Murphy. Bricks.* June 29. 

„ 14,522. Peddle. Fireproofing wood. Juue 30. 

„ 14,531. Alzugaray. Manufacture of fireclay ma- 

terial. June 30. 

„ 14,660. Curry. Manufacture of refactory bricks. 

July 1. 

„ 14,832. Armstrong. Kilns and otlier furnaces. 

July 3. 

[C.S.] 16,920 (1902). Lake (General Electric Co.). Pro- 
cess of renovating foundry sand. July 8. 

„ 17,579 (1902. Mills (Seigle). Artificial building 

materials. July 8. 

,, 24,094 (1902). Perry. Cement composition. 

July 8. 

„ 4870 (1903). (Tates. Composition for forming 

joints for earthenware, fireclay, stoneware, and 
other glazed goods. July 8. 

„ 7850 (1903). Pratt. Brick kilns. July 8. 

., 12,256 (1903). Vaughan. Continuous kilns for 

burning bricks aud other clay goods, also limes 
and cements. July 15. 

„ 12,584 (1903). Mack. Manufacture of a com- 

l) 08 ition from calcined gypsum. July 15. 

X.— METALLURGY. 

[A.] 14,398. Worsey and Hoal. Extraction of goM 
from gold ores. June 29. 

„ 14,015. Alzugaray. Iron and steel making. 

July 1. 

,, 14,731. Willis (Shields). See under XI, 

„ 14,795. Arthur and Hodder. (Jruciblc scrap and 

forge furnace. July 3. 

„ 14,910. Hermann. Process for gilding surfaces. 

July 4, 

„ 14,950. Berehd (Kueppers). Tinning aud soldering 

flux. July 6. 

„ 14,951. Berend (Kueppers). Solder. July 6. 

„ 15,032. Spencer. Manufacture of steel. July 7. 

„ 15,188. House aud Cohn. Method of hardening 

lump of iron sand or concentrated podwer iron 
ore for transport and for reduction m furnaces. 
July 9. 

„ 15,420. Kaiser. See under XL 

[C.S.] 15,272 (1902). Miller. Elimination of sulphur 
from sulphide ores. July 8. 

„ 17,617 (1902). Mennicke. Recovery of copper 

from residual products. July 15. 

,1 20,496 (1902). Wirtz. Recovery of tin and zim 

from tinned and galvanised scrap metal. July L • 
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[C.S.] 5902 (1903)* Johnson (Cheni. Fa hr. Griesheim- i 
Blelrtron), Treatment of chrome iron stone j 
for separating the iron and obtaining the chromium ' 
compounds. July 15. t 

„ 7897 (1903). Elspass. Pulverising mills for the i 

treatment of ores, &c. July 8. , 

,, 12,644 (1903). Spooner (Magnetic ()re Separating i 

Co.). Separation of zinc blende from the ores I 
with which it is associated. July 15. ' 


XI.— ELECTRO-CHEMISTRY AND ELECTRO- I 
MBTALLUEGT. j 

[A.] 14,541. Schauli and Loewenstein. Galvanic dry ! 
cells. June 30. : 

„ 14,654. Jone. Regenerative voltaic ceils. July 1. | 

„ 14,655. Jone, Converting energy of fuel into ! 

electric energy. July 1. j 

,, 14,656. Jone. Heating voltaic cells and restoring i 

the battery products to the original state. July 1. 

„ 14,731. Willis (Shields). Electrolytic separation of 

copper and nickel from mattes or ores. July 2. 

„ 14,963. Willis (Sjosted). Electric furnace. July 6. | 

„ 15,037. Edison. Nickel plated articles or sheets. ! 

July 7. j 

„ 15,212. Heibling. Manufacture of soda and caustic | 

potash, chlorine, and hydrochloric acid by electro- j 
lysis of aqueous solutions. July 9. 

„ 15,317. Collis, Collis, and Head, Apparatus for 

the eleciro-deposi<ion of metals. July 10. 

,, 15,420. Kaiser. Electrolytic production of zinc. 

• July 11.* 

[C.S.] 16,984 (1902). Gouin. I Jectrodes for secondary 
l)atteries. July 8. 

„ 28,3.53 (1902). Wetter (Elektriz. Act.-Ges. vorm. 

Schuckert and Go,). Electrolysing processes and 
appliances. July 8. 

„ 4234 (1903). Piqueur. Electric batteries. July 8. | 

„ 8389 (1903). R. Triib and Co. Accumulators. I 

(Int. Appl., April 19, 1902.) July 8. | 


XII.— FATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 14,461, Schilling and Krcmer. Apparatus for the 
recovery of fats, &c.* June 29. 

1 , 14,518. Lewiuk. Apparatus for bleaching and | 

condensing vegetable oil.* June 30. i 

14,907. Muller. Treatment of cocoanut butter. I 
J uly 4. j 

>» 14,937. Perrett. Oil extractor. July 6. 

ft 15,071. Osmond. Soap or cleansing compositions. 
July 7. 

„ 15,236. Piffard. Manufacture of artificial wax. j 

July 10 . 1 

[C.S.] 15,586 (1902). Perrelet, Process for saponifying ' 
fatty substances. July 15. i 

ft 26,929 (1902), Traine. Process for preventing oil i 

from becoming turbid or gelatinous when heated. | 
July 8. 

» 3973 (1903). Dreymann. Manufacture of soaps. 

July 8. I 

>> 7519 (1903), Haddan (Edson). Rendering or 

reducing tanks for use in treating fish waste or 
other oil or grease yielding material, July 8. 


XIII.— PIGMENTS, PAINTS | RESINS, VARNISHES ; 
INDIA-RUBBER, Ero. 

A.— Pi (/went#, Paints. 

[A.] 14,385. Holle (Hirschfeld). Manufacture of paints 
and pigments. June 29. 

,, 14,866. Fletcher. Tiidelihle ink pencil. July 4. 

„ 15,119. Hrowu. Preparation for disteuipeiing pur- 

purposes. July 8. 

P.— Pcsins, Varnishes. 

[A.] 14,551. 'I'errisse. Treatment of gums and resins 
and preparation of varnishes. June 30. 

„ 14,987. Hlume. Manufacture of a varnish substi- 

tute from rosin oil. July 6. 


XIV.— TANNING, LEATHER, GLUE, AND SIZE. 

[A.] 14,547. Smith. Goating of leather.* June 30. 

[CIS.] 22,251 (1902). Einkler. Extraction of albumen 
frma substances. July 15. 


XVI.— SUGAR. STARCH, GUM. Ero. 

[A.] 15,274. Whiteman (Synd. Exjdoitation Brevet 
Jllavati). h'xtraction of the crystallisable sugar 
contained in saccharine liquids obtained from 
beetroot or sugar cane.* July iO. 

XVII.— BREWING, WINES, SPIRITS, Ero. 

[A.] 14,755. Calmant. Proces.s for ageing wines and 
spirits. July 2. 

[C.S.] 12,040 (1903). J app. Manufacture of a thick 
mash of malt meal. July 15. 


XVIII.— FOODS ; SANITATION ; WATER 
PURIFICATION, & DISINFECTANTS. 

X.— P(X)<f5. 

[A.] 15,248. Ashworth. Production of foodHtuflfs. 
July 10. 

[C.S.] 12,867 (1903). Marks (Pfalf). Preservation of 
eggs. July 15. 

P . — Sanitation ; Water Purification, 

[A.] 14,752. Thresh. Apparatus for treating liquids, 
especially effluents from sewage works. July 2. 

„ 14,857. Eirth and Walker. Sterilising potable 

waters. July 4, 

„ 14,897. Rawlins and Douglas. Separation or treat- 

ment of town refuse. July 4. 

„ 14,905. J^lfcock and Vardley. Treatment of 

clinkers from refuse destructors and like sub- 
stances. July 4. 

„ 15,425. Duyk. Process for sterilizing and purify- 

ing potable and residuary waters (Belgian Appl., 
July 11, 1902.* July 11. 

XIX.— PAPER, PASTEBOARD, Etc. 

[C.S.] 12,674 (1903). Hawke. Blotting paper. July 15, 

„ 12,675 (1903). Hawke. Blotting papers and their 

manufacture. July 15. 
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XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 14,480. Newton (Ba^er). Production of the mono- 
formyl derivative of l-3-dimethyl-4-5-diamido- 
2-6-(lioxypyrimidine. June 20. 

14,758. Bouveault and Blanc. Manufacture of 
alcohols and their derivutives applicable for 
perfumes, and of primary alcohols generally. 
July 2, 

14,961. Newton (Bayer). Manufacture of new 
pharmaceutical compounds. July 6. 

15,401. Johnson (Kalle and Co.). Production of 
a new fierum for curative purposes. July 11. 

[C.S.] 18,215 (1902). Lang. Oxidising processes and 
the manufacture of aldehydes, ketones, and 
qiiinones. July 15. 


OP CHEMICAL INDUSTRY. [July SLMoa. 

— 

XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[C.S.] 19,437 (1902). Edwards. 'Manufacture of flexible 
^ films, &c., for photographic purposes. July 15. 

4061 (1903). Fritzsche. Roll films. July 8. 


XXII.— EXPLOSIVES. MATCHES, Etc. 

[A.] 14,825, Lake (Dynamit-A. G. vorra. A. Nobel and 
Co.). Explosives. July 3. 

14,827. Johnson (Soc. Anon. Poudres et Dyna- 
** mites). Manufacture of explosives. July 3. 

„ 15,208. Johnson (Chem. Fabr. Griesheim Elektron). 

* Manufacture of matches. July 9. 
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MIANT. APPABATUS AUD MACHINEEY. 

^English Patents. 

Ifeat} Apparatu$for Tranmitting , from one Fluid 

to another Fluid, such as Evaporators, • Water Heaters, 
•'Condensers, and the like, J* Andrews, Cathcart, N.B. 
’ . Epg. Pat. 15,056, July 7, 190E. 


The invention consists mainly in the application of an 
injector or injectors for circulating water or other heating 
fluid through the circuit of a heat-transferring apparatin?, 
so that a more rapid circulation of the fluid is 'effected, 
and consequently a greater amount of heat is transferred 
per unit of surface in a given time. Various arrangement'^ 
of apparatus are described and claimed.— R. A. 
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Boiler Mill for Cruehing and Grinding Cement Clinker, 

* Ore, tend the like, P. W. Tolhurst and H. Skinner, 
Northfleet, Kent. Kog. Pat. 15,881, July 1C, 1902. 

In order to prevent the material from being nipped or 
wedged between the rolls so as to stop their rotation, a 
hard shield plate is mounted between the upper halves of 
the rolls, 80 that it extends downwards between them to 
within a short distance of the nip, and is held close to one 
of the rolls, tho material being fed between the plate and 
the other roll. — 11. A, ^ 

Vacuum Drying Apparatus Beans^ Granular 

Materials, «St.] J. McNeil and C. McNeil, (iovan, N.H. 
Kng. Pat. 17,566, Aug. 11, 1902. 

Tuk apparatus comprises a horizontal drum having hollow 
end journals or trunnions rotating in fixed bearings, one of 
the trunnions opening into the interior of the drum and 
being connected to a vacuum-producing apparatus. The 
drum is encircled by a steam jacket connected to a drain 
outlet, and blades, paddles, or their equivalents are arranged 
within the drum for the purpose of agitating the material. 
Instead of, or in addition to, the steam jacket, an internal 
helical steam coil, or a range of straight piping, may be 
employed. — R.A. 

Distilling Apparatus, N. llogoiavlensky and M. Krou- 
povess, St. Peteruburg. Eng. Pat. 8602, April 15, 1903. 

In distilling apparatus of the kind in which trays and 
liquid seals are employed for the asDcnding vapours, the 
trays and caps for forming the liquid seals are arranged so 
that the caps are immersed at all places to a uniform depth 
in the liquid flowing over the trays, with the object of 
ensuring a uniform rising of the vapours through the 
liquids at all points of the trays. The trays and caps 
may be inclined in the direction of the flow of the liquid, 
and the trays may be arranged in the form of a zigzag 
channel, the spaces between the sections of which are 
covered by single caps, or in the form of a spiral channel 
covered by a single spiral channel or cap.— R. A. 

Cement Composition [/or Blow Holes in Castings, j 
New or Improved, W. Perry, Ausonia, Conn. Eng. Pat. 
24,094, Nov. 4, 1902. 

Tuk composition, which is to be used chiefly for stopping 
up blow-holes and cracks in castings, as well as for making 
joints, consists substantially of 50 to 90 parts of powdered 
iron, 8 to 35 parts of plaster of Paris, 2 to 15 parts of 
dextrin or gum arabic, 5 to 25 parts of ground glass, and 
^ to 5 parts of a sodium or potassium salt. The two latter 
ingredients may be altogether omitted for certain purposes, 
a specially good cement having the composition: (/harcoal 
iron, 75 parts ; quick-setting plaster of Paris, 19 parts ; 
strong dextrin, 6 parts. The charedal iron preferably used 
contains 0*25 per cent, of silicon, 0*0.5 per cent, of sulphur, 
0*30 per cent, of phosphorus, 0*40 per cent, of manganese, 
3 *00 per cent, of carbon, and 96 per cent, of iron; but 
other qualities of hard iron, light gray in colour, may also 
be used. — A. G. L. 

Centrifugal Separators [O//, H, H. Lake, London. 

From T. 8. Patterson, New York. blng. Pat. 9570, 
April S8, 1903. 

See U.S. Pat. 731,215 ; this Journal, 1903, 859.— R. A. 
United States Patents. 

Composition of Matter used far Protecting the Walls of 
Retorts, ^'c, T. J. Carlton, lola, Kans. U.S. Pat, 
732,707, July 7, 1903. 

TThb composition -is .made nf plumbago, S5 lb. ; burnt 
powder of fireclay, 10 lb. j saltpetre, 1 lb. ; and “ cobalt,'’ 
55 01 .; with 15 galls, of water. -.E. 8. 

Liquids from Solids f Apparatus for Separatihg . 

H. Duncan and B. B. Sherriff, both of Glasgow. U.S. 
Pat. 732,720, July 7, 1903. 

StB Eng. Pat. 96,667 of 1901 ; this Journal, 1902, 458. 


Extracting Apparatus, K. Heimann, Brunswick. 

U.S. [’at, 733.200, July 7, 1902. 

See Fr. Pat. 824,202 of 1902 ; this Journal, 1903, 618. 

— T, F. B. 

FaBNOH Patents. 

Float ; Regulating ' for Milk of JAm^or other Liquids, 
G. IPoriot. Fr. Pat. 327,2.52, Oes. 11, 1902, 

Tuk liquid enters a hermetically sealed vessel through an 
inlet pipe, furnished with a cock. Tnrough a stuffing-bok 
at tho top of the vessel passes an air pipe. A float carry- 
ing u valve-seat Is lifted by tho incoming liquid, and at a 
certain level cbscs the air outlet. The liquid continues to 
rise, compressiug tho air enclosed in tho vessel, till its 
pressure equals the pressure of the iucoming liquid. Tho 
cock admitting the liquid is then shu', and tho definite 
quantity of liquid contained in the vessel lot out by a draw- 
off cock. The pressure of tho imprisoned a r first forces 
out the liquid, the float falls, opens the air iulet, and allows 
the liquid to flow out freely. When the vessel is empty, the 
draw-off cork is closed and fresh liquid admitted. The 
quantity of liquid contained by the vessel is regulated by 
sliding tho air pipe up or down in its stutHng-box, 
fixing it in place by a sertivr, — L. F. G. 

Combustible Liquids ; Storage Vessels for . F. Spiller, 

H. Steffok, and Mrs. M. Retschun. Fr. Pat. 327,613, 
Dec. 23, 1902. 

The vessel containing the combustible liquid is surrounded 
by a second vessel, tho sp ico between them being filled 
with some inert gas, as nitrogen, under pressure. The 
draw-off cock of the vessel is provided with a back-pres- 
sure valve to prevent a flame or spark reaching the contents 
of the vessel. — L. F. G. 

Liquids ; Continuous Apparatus for the Concentration of 

, and for Single and Multiple Distillations, 

A. Wacb5 and E. Locogo. Second addition, dated Dec. 
24, 1902, to Fr. Pat. 283,758 of Dec. 10, 1898. 

The liquid is heated in an open vessel over a fire ; into it 
dip two vertical tubes connected to a separator, the latter 
being in communication with a condenser. The first vertical 
tube carries an air valve at its lower end, and is of oouical 
shape, expanding in cross-section the higher it rises from 
the liquid. The other tube is merely a return pipe, dipping 
either into a small auxiliary vessel which can overfiow into 
the first vessel, or directly into that vessel. When the opeo 
vessel is heated, and a vacuum produced in tho condenser, 
the hot liquid rises in both tubes. In the conical tube rapid 
evaporation takes places, and liquid and vapour, and any 
f^olids separating out, are carried over into the separator. 
From here the solids and any liquid return to the vessel by 
the second tube, while the vapour pusses on to the con- 
denser. Air can be admitted through the air valve to 
facilitate the evaporation. Two or more of these concen • 
trators can be arranged in series, the vapour escaping from 
one serving to hcit the liquid in the other. — L. F. G. 


n.-PUEL. GAS. AND LIGHT. 

Lignite and Coal ; Method of Distinguishing between --—w* 
E. Donath and H. Ditz. XXII 1., page 927. 

Gases t Fractional Combustion of , by Medns of 

Palladium’ Asbestos [^Determination of Hydrogen in 
Presence of Methane'], O. Brunck. XXIII., page 925, 

Calcium Carbide $ Valuation of Commercial 
V. Becohi. XXIII., page 925. 

EnOLUH PATENta. 

Coke Ovens / Impts, in — . H. Poelter, Dortmund. - 
Eng. Pat. 16,807, July 29, 19U2. 

The heating gas is conducted through two mains lying along / 
both sides or crowns of the groups of oveni, throat 
nozele pipes into bottom ports, which are beneath 
coking chambers. D iyislons in these pb^ts ' d i re^ 

-A, ' B.Sv 


jopbnal or 1MB sewaTT or oamtiCAt nroFsiaHr; tAn*.iM#(a: 


and force H to pan aUcmat^y to the back and front, and 
Anally under the side walls, where it is mixed with air, 
whloh may he preheated, burnt, and passed through, vertical 
heating flues in the walls, and thence to the uptake. 

--L. F. G. 

Cokt ; Manufacture of , Cofutruction of Coke Ovens, 

and Becovery of By-Products. J. T. Key, Fencehouses, 
Durham. Eng. Pat. 25,575, Nov. 21, 1902. 

A FixSB bottom of serrated firebrick blooks is laid on the 
floor of the coke oven, so as to form channels for the outlet 
of the gases and hy>products. Beneath this are placed 
pipes connected to an exhauster or chimney, and so 
arranged that the gases from all parts of the oven pass 
downwards throughi the coal. In forming the false bottom, 
a solid portion is placed all round the inside of the wall 
of the oven, extending to 12 ins. inside. It serves to keep 
the downward draught through the centre of the coal. Air 
from a channel flue placed around the outside of the oveu 
wall is admitted through apertures in the wall placed at a 
suitable height above the bottom of the oven; by this 
means an equal mixture and supply of air is assured. A 
fourway oast iron pipe is placed on the front of the oven, 
the back pipe extending into the centre of the oven, and 
the right hand branch serving to lead away the hot gases. 
The other two branches are for cleaning out purposes. 

When the coal is sutficiently carbonised, air under pres- 
sure is forced into the oven through the pipe leading away 
the gases, freeing the coke from sulphur and deleterious 
gasef, and escaping through an opening in the top of the | 
oven. When all the coke has been drawn out, air under 
pressure is blown in to clean out the flues and the false 
bottom. — L. F. G. 

Fuel / Method of Distributing Water on an Incandescent 
Bed of , in Minute Particles. A. G. Ingalls, Mon- 

treal, Canada. Eng. Pat. 19,051, Sept. 8, 1902. 

Sek Fr. Pat. 325,674 of 1902 ; this Journal, 1903, 786. 

— T. F. B. 

Qqm Producers ; Inipts, in — . J. S. and F. L, Daniels, 
Stroud. Eng. Pat. 7613, March 29, 1902. 

The tarry vapours distilling iVom the top of the bituminous 
fuel are led down a side passage to a hollow perforated 
conduit at the grate of the producer, whence they pass up 
along with steam through the incandescent fuel. The grate 
consists of the hollow conduit, provided on its exterior with 
flxed bars, and of inclined pivoted fire-bars alternating 
with the fixed bars and adapted to be rocked to loosen 
the clinker. — H. B. 

^ Gas Producers; Impts. in . J. Fielding, Gloucester. 

Eng. Pat. 14,893, July 4, 1902. 

The hopper of the producer is open, so as to allow the free 
introduction at all times of the fuel and of pokers. To 
prevent the escape of gas and vapours from the hopper, an 
annular space is provided round the lower end of the same 
and is in connection with a pipe into which the gas and 
vapours are drawn by means of a fan or steam jet. Simul- 
taneously some air is drawn in through the hopper. The 
gaseous mixture is led down a pipe into the bodj' of fuel. 
The usual air supply is also delivered beneath the fuel. 

— H. B. 

Gas,, consisting cht^y of Methane or Marsh Gas ; Manu- 
facture of , for Uluminating. Heating, and Power 
Purposes, and Apparatus therefor. H. S. Elwortby and 
£^U. Williamson, London. Eng. Pat. 12,461, May 31, 
1902. 

Wateb gas, obtained by the usual methods, is 

mixed with hydrogen in sumeient quantity to convert the 
eerboiiv present as carbon monoxide and carbon dio:|[ide 
into iDetbane»and conyert t];ie oxygen into water, and 
^tbe gaseous mixture is passed over metallic nickel at a 
buHai^ tempeiature, whereupon the following reactions 
oocui^ (i) CO -f 3H, - CH4 + HjO. (2) eo, + 4H, • 
The nickel acts as a catalytic agent. Hie 
rsftbtlbtiB may be effected' in two utages, a temperatan^ tA 


250^ C. being suitable for attaeking the mbon monoxide 
and Zhtf C. for the dioxide. 

The 26 claims relate to modifications in the process, to 
the production of the hydrogen required from metallic iron 
and steam, to the production of metallic nickel in suitable: 
form, and various forms and combinations of plant. 

— H. B. 

Gas; Illuminating [Air Gas], W. H. Gaze, Shep<»^ 

parton, Australia. Eng. Pat. 2283, Jan. 30, 1903. 

« 

This is a variety of air-gas in which the air is carburetted 
with a mixture of 3 parts of benzene, 3 parts of gasoline,, 
and 1 of methylated ether ; or with 3 parts of benzene^ 
5 parts of gasoline (light petroleum spirit), I part of ether,, 
and 1 part of naphthenes. The latter are said to be specially 
economical in some conditions. — F. U. L. 

Gases; Apparatus for Removing Impurities from 
W. J. Crossley and T. Rigby, Manchester. Eng. Pat* 

' 14,167, June 23, 1902. 

The gas from a producer, blast furnace, or the like, is. 
cleansed by causing it to ascend through one or more 
vertical towers, which are partially filled with coke or other 
solid llltering material, and “ containing a horizontal per- 
forated plate or plates, through which the gases are passed, 
and are caused to bubble through a layer or layers of flowing 
water, carried by the perforated plate or plates.'' The 
water may afterwards be run to waste, cooled, and used 
afresh, or treated for the recovery of the impurities collected 

— F.H.L. ‘ 

Gas; Treatment of for Obtaining Cyanogen Com- 
pounds therefrom. C. C. Carpenter and J. M. Somerville, 
both of London. Eng. Pat. 8166, April 8, 1903. 

Cyanogen compounds are removed from gas, in the form 
of magnesium thiocyanate (sulphocyanide), by passing the 
gas through a solution “ approximating the composition of 
a sulphide of magnesium," contained in a scrubber. 

This solution is prepared by passing sulphuretted 
hydrogen, or gases containing it, through a suspension, 
in water, of 9 parts of magnesia and 1 part of sulphur. 

— T. F. B. 

United States Patents. 

Coke ; Process of Removing Silica from . C. M. Hall, 

Niagara Falls. U.S. Pat. 733,389, July 14, 1903. 

The coke is heated with a metallic fluoride, such as that of 
sodium, with or without a suitable binding material, until 
the silicon has been driven off as silicon fluoride.— F, H. L. 

Gas-Purifier. E. F. Lloyd, Detroit, Mich, 

U.S. Pat. 732,756, July 7, 1903. 

A comhination of two gas purifiers arranged side by side 
with an intermediate space and a system of pipes and valves, 
so arranged that the vessels can be worked in the manner 
desired. — F. H. L. 

Ammonia; Obtaining ■—■■■■, from Ammonia- containing 
Gases {Fuel Gases']. H. H. Dow, U.S. Pat. 733,465, 
July 14, 1903. VII., page 908. 

French Patents. 

Coke Ovens. Soc. Franz Brunck. Fr. Pat. 327,482, 

Dec. 18, 1902. 

See Eng. Pat. 28,363 of 1902 j this Journal, 1903, 856. 

— T. F. B. 

Peat; Apparatus for the Carbonisation of — . F. 
Marcotty and A, Karlson* Fr. Pat. 827,591, Sept. 13, 
1902. ^ 

A UTDBAULic press is arranged inside a furnace, and the 
Ijwt is submitt^ to a pressure of 300 atmospheres during 
the process of carbonisation, which takes place at a high 
teihperatnre. Full details are given of the means employed 
for recharging the preas with peat, and of the earriera used 
^ ^ carrying away the finished 
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Alcohol I Mofin^or ^oi^orina {Burning) , Itminouo 

tcUhout the t/so of Incandeoccnt Mantlet. 4. Ruah. 
Fr. Pit 827,292, Dec. 18,. 1902. 

Fatty aoidi, such as oleic acid, or tbcir ammonium salts, 
^re dissolved in the alcohol. The ammonium salts also 
•colour the flame.— L. F. G. 

{IncandescetU Lighting^ Sumer ; Bunsen for Gas 

'* under Pressure with a DiatribtUor placed inside the 
Burner Tube, R. Steilberg. Fr. Pat. 327.423, Deo. 17, 
1902. 

Inside the tube of a Bunsen burner is fixed a hollow 
metallic cone, with its apex downwards. The stream of 
air and gas flowing round this cone, produces a diminution 
of pressure where the space between the distributor and the 
burner tube becomes conitricted, setting up eddies and 
producing an intimate mixture of gas and air. This 
mixture, when used to heat an incandescent mantle, gives 
an intensity of illumination of more than 1,500 Hefner 
<}andlc8.— L. F. G. 

m.-DESTETJCTIYE DISTILUTION. 
TAE PEODUCTS, PETEOLEUM. 

AND MINEEAL WAXES. 


French Patent. 


Naphtha and the Products of its DisHUalion ; Process for 

Deodorising . E. Lenders. Fr. Pat. 327,630, Dec. 28, 

1902. 


See Enff. Pat. 28,516 of 1902 ; this Journal, 1903,547. 

^ — T. F. B. 


lY.-COLOTIEING MATTEES AND 
DYESTUFFS. 

Indigo ; Theory of the Reduction of — . A. Binz, 
Zeits. f. Elektrochem., 1903, 9 , [30], 599 — GOO. 

On adding sodium hydroxide solution to a solution of 
indigc carmine (sodium salt of indigo-disulphonic acid) 
ihe solution turns green, and finally yefiow. If alcohol be 
then added, a dark green precipitate is obtained, which 
<!ontains 2 mols. of sodium hydroxide to one of indigo 
carmine. The author considers that indigo itself probably 
forms an analogous addition-product in the dj^e vat. He 
thinks that this assumption is supported by the facts that 
the substance — 

[c.»,<“>c . 

is soluble in alkali, and that indigo-dicarbonic acid forms 
a tetra-sodium salt. From this point of view, the reduction 
of indigo to indigo-while means deoxidation, and not an 
addition of hydrogen, and it takes place aocoiding to the 
equation'— 

Ci.H,„W,Oj.2NaOH + Zn - C,6H,„NajN.A + ZnO + H,0 

This hypothenis anees with the fact that indigo cannot be 
reduced elect roly tically except with a zinc anode in presence 
of alkali, or when zinc is deposited on the cathode under 
the same conditions.— -E. F. 

Oxytriphenylmethane Dyestuffs [Triphenylmcthane Dye- 

The Chromogen of , Diphenylquinomethane, 

A. Bistrzyoki and C. Herbst. Ber., 1903, 36, [1^1] » 
2383—2339. 

7 , 7 -diphenylquinomethane (CflH[5)2;C:C5H4;0 is ob- 
tained by heating j)-methoxytriphenylchlorometbane (from 
jT-methoxytriphenylcarbinol and hydrochloric acid) to from 
180° — 200® 0., accozding to the equation — 

•CHjO.CeHvCChCCeHj), « CHaCl + OiCgH^iCiCCeHs),. 

It maj ba Ibolred Upon as the obromogen of atxrin, which 
its jp.pHdiih;)rdr^^ Though its aqoeoos- 


alcohollo solution is intensely yellow, it dpet not ^yoiontiliq 
fibres, doubtless owing to the fket that it contains no salt- 
forming gronps. It readily unites with nascent hydrogen, 
and, under the influence of alkalis and acids, with water, 
forming p-oxytriphenylihethane and p-oxytriphOhyloitHflool 
respectively. — E. F. 

Anthraquinone ; Condensation of , mth Phenols, 

W. Scharwin and Kusnezof. Ber. 1903, 36 , 
2020—2025. 

Both phenol and resorcinol can be condensed with anthra- 
quinone according to tho equations— 

CuHA + 2C«H5.0H » CtwHioOCOU)., ILO 

ChHhO., + 2C6H4(0U)3 « C«Hi 402 ( 0 H)a + 3H3() 

Phenolanthraquinone is analogous to phenolphthalein, but 
its solution in aqueous alkalis is colourless. 

Resorcinol -anthraquinone is analogous to ^^uoresoein. 
Its solutions show a greenish fluorescence. With bromine 
it forms a product which is not of uniform composition. 
Alcohol extracts from this a portion containing less than 
4 atoms of bromine, the dilute alcoholic solution of whioh 
is pink, with green fluorescence, aqueous solutions of its 
salts being red without fluorescence. Resorcinol-anthra- 
quinone and the bromiuution product here described are 
very weak dyestuffs. The latter dyes animal fibres dull 
pink shades, and unites with basic mordants, forming a red 
alumina lake and a violet-red chrome lake. — E. F. 


3.4- Dihydroxy - - mcthylchromone, M . Bluroberg and 

St. V. Kostanecki. Ber., 1903, 36 , [10], 2191—2193. 


3 . 4 -DiHYDttOXY-fl-MKTifYLCUROMONE Can be obtained by 
the methylation of gallacetophenone-trimethyl ether with 
dimethyl sulphate and alkali. It is an oil which distils at 
174® 0. under a pressure of 19 mm. 

When sodium (0*7 grro.) is added to a solution of 
2 grms. of gallacetophenone-trimethyl ether in 7 grms. of 
ethyl acetate, a yellow solid is formed. When this is 
poured into dilute acetic acid an oil is obtained which 
soUdifies on standing. The substance produced, is 2.3.4- 
trimethoxybenzoylacetone — 


OCH, 

CH,0 /\ — OCH, 

—CO.CIfj.CO.CHj 

it crystallises from dilute alcohol in white leaflets, and 
melts at 65® C. ; its alcoholic solution gives a red colora 
tion with ferric chloride. When boiloa with concentrated 
bydriodic acid a second ring is formed — 


OCH, 


CILO 


O 

/yN 


CO 


C.CK, 

CH 


and further action of the reducing agent causes a removal 
of the methoxy groups, so that ^,i-dihydroxy-0-methyl^ 
chromone—- 

OH O 


HO 


/\/\ 

I I II 
\/\/ 


c.rih 

cu 


CO 


is formed. It crystallises from hot water in long needles 
containing ^H20, which is lost at 100® C. ; the anhydi^us 
compoand melts at 243° C. It is soinble in sodiuni 
hydroxide solution with a yellow colour; its alcohdlie 
solntion gives a green coloration with ferric chloride, and it 
dissolves in concentrated sulphuric acid with a |^nish- 
yellow colour. Its diacetyl derivative melts kt 120^ C. On 
methylation, it gives a dimethoxy compound w^ch ^ cryst%* 
Uses with 1 mol. of water and melta at 102^ 0.*— X 


902 


jdVBNAt or etobiXTt of chemical IHDHSTBT. Uxm if iim. 


J^roftViA ; A Trans/ifrmation H^nduct of the Mother- 
substance of - — . St. v. KoilMKcki and L. Lloyd. 
Ber., 1903, 36, [10], 2193—2199. 

Whkn tbe oxidation product of braMlinttimethyl etber ia 
warmed with concentrated bydriodic acid, a crystalline 
substance is formed. In order to stop the redtietioD, the 
mixture is poured into a solution of sodium bisulphite 
and the solid is then recrystallited from dilute alcobcl. 
The substance, which is tetrnhydroxybrasane (3.f/.7' [1' 
or i'^^-tctrahydro^ryphenylenenaphthylene oaide ) — 


HO 


C' 


o 


OH 


(OH in either position is marked x ), is difficult to 
prepare quite pure ; but on acetylation it gives the tetra- 
acetyl derivative, which can be easily isolated. It melts at 
^08® — 209® C. ; in sulphuric acid it gives an orange-coloured 
solution, which exhibits a green fluorescence. Tetra- 
bydroxybrasane gives tetramethoxy bra sane on methylation ; 
it foims white needles which melt at 158® C. By careful 
reduction of tetrahydroxybrasane with bydriodic acid, 
trihydrojy bra sane (3 . 6' . 7' - trihydroxy phenylonenaph- 
tbylene oxide) is formed. It crystallises from benzene in 
white leaflets, which melt at 244^ — 246® 0. By reduction 
of the trihydroxy compound with zinc dust, brasane (i3, /3. 
phen3'leneuaphthTlene oxide) — 

/\/^^\/\/\ 

1 L III 

\/ \/\/ 

is formed. It is also obtained from the tetrahydroxy 
derivative, but the yield is not so good. It crystallises 
from alcohol in plates which melt at 202® 0. Its alcoholic 
solution shows a greenish-blue fluorescence. In cold 
sulphuric acid it gives a colourless solution which becomes 
blue and then reddish on warming. 

Other possible formul® for brasane are discussed, and it 
is shown that the one here given is the most probable one. 

— J. McC. 

Brasilin ; Coloured Transformation Products of , 

St. V. Kostaneckl and L. Lloyd. Ber,, 1903, 36, [ifl]» 
2199—2201. 

When 3.6'. 7M' (or 4') tetra-acetoxy brasane (liee preceding 
abstract) is oxidised in acetic acid solution with chromic 
acid, yellow needles of 3 ,€i\7'-triactio.vybi'asanequinone — 


OIL. CO. O- 


\/ 


O. 


() 


, , i-O.CO.CITs 

-O.CO.CH, 

o 


are formed. It melt.s at 281° (L, and dissolves in sulphuric 
acid to a green solution. When treated with zinc dust, 
acetic anhydride, and sodium acetate, it first takes up nvo 
atoms of hydrogen, then gives 3. l\4\ a', 7^ -pent a~ac€ttKry- 
brasane, which crystallises from acetic acid in needles 
which melt at 268° C. 

When 1' (or 4') -hydroxy -8.6 .7'- trimetboxy brasane 
(see precedinjg abstract) is oxidised with chromic acid, 
3,6'. 7'-trim€thoxybrasan€qmnone (CijU^Oe) is formed. By 
simultaneous reduction and acetylation it ii convened into 
3^^\7'-trimethoxy - VA' - diacetoxybi'asaney which forms 
white needles, and melts at 254® — 255® C. 

It can be hydrolysed easily, but the product very readily 
oxidises to the quinone. Dimethyl sulphate acts on the 
hydrolysed product to give 8.1'.4',J5'.7' penfowie/Aoxy- 
brasane, which crystallises from a mixture of acetic acid 
find alcohol iu white prisms, and melts at 167° C. — J. McC. 

Etmmatoxylin ; NajMthalene from Transformation Pro- 
' ducts of St. V. Kofetanecki and A. Host. Ber., 

1903, 36, [10], 2202—2206. 

tBTitAMOTBTLHii:MA.T0XTLiN can bc obtained by dissolving 
^ arms, of haemaiozTlin in a little hot alcohol and adding 


quickly 120 grms. of dimctb^rl sulphate and 90 of 

40 per cent, sodinm hydroxide solution. The mixture, 
when cold, is poured into water and filtered. On standing 
for 12 hours, the let ramethylhasmatoxylin separates. It 
crystallisee from dilute alcohol iu white prisms which melt 
at 142° C. When oxidised with chromic acid, it givea 
3.4.2'. 3'-tctramethoxyrvfindandiol-^ 


CH3.O 


O 


CH3O /\/\ 

1 I II 
\/\/ C\/\ 

HO.C ' 

I 

HO.CH 


\/ 


OCHh 


which is identical with the substance described by Gilbody 
and Perkin (this Journal, 1899, 188) as tetrumethyl- 
hoBraatoxylone. W'hen this -diol is boiled with acetic 
anhydride and sodium acetate an acetyl derivative is 
obtained which on saponideation gives 3.4. 2'.3'-/cfr<ir^ 
methoxyrujindenol — 


CHo.O 


CH,0 





\/ 


ocir, 


OCIT, 


When the -diol is suspended in a little alcohol, their 
dissolved in concentrated sulphuric acid, and precipitated 
by water, a compound is obtained which has the same com- 
position us the -enol, but different properties. It has beei> 
recognised as 1' (or A')-hydroxy-3 A A' A'-tetrameihoxyr 
brasane — 


CII^O 

CH,0 / 

\/ 


I I I ocir., 

\/\/ 


(with Oil in either position marked x ). It crystallises 
from benzene in leaflets which melt at 218® C., and 
dissolve in concentrated sulphuric acid with a red colour.. 
Its acetyl derivative melt.s at 196® C. On methylation, it 
gives pentamethoxybrasaney which melts at 174° C., and 
dissolves in concentrated sulphuric acid. with a red colour. 

When the hydro xytetramethoxybrasane is oxidised in 
acetic acid solution with chromic acid, red, needle shaped 
cry .stals of 3 . 4 . G' .7' -tetramethoxybrasanequinone 


CH.O 



OCH:, 

OCH^ 


are formed. It melts at 264® C., and dissolves in concen- 
trated sulphuric acid with an olive green colour. B3T 
reduction and simultaneous acetylation it gives 8.4 .6'. 7'- 
tetramethoxyA' A'-diacetoxybrasane, which crystallises in 
small, white needles, and melts at 234° C. 

The hydroxytetrauicthoxybrasane and the brasane- 
quinone, when distilled with zinc dust, give naphthalene. 

— J. McC. 

Brasilin and Haematoxylin. J. Herzig and J. Poliak. 

Ber., 1908, 36, [10], 2819—2322. 

By the action of alkali on dinitrotetramethylhaematoxylone 
a product is obtained which is partially soluble in alkali 
'rhe insoluble part is a mixture of 6-nith>hoinoTortftrhl and 



JOUENAL AND PATENT mTEKATTOE —CL. IV. A V. 


4,5.4'* 5 -tetrametboxy- 2 . 2 '-dinitrodibeii 2 yl. The portion 
golable in alkali, is 2-carboxj-5 . 6-diniethoxy-phenylglycollic 
acid. 

The dinitro- as well as the monooitro- derivatives dissolve 
in dilute alkali with a reddish-violet colour. In the case of 
the dinitro- compound, the colour disappears on dilution 
with much water and returns on the addition of more alkali. 
The original substance is precipitated either from the 
coloured or colourless solution on addition of acid. On 
warming the solution in dilute alkali, the colour changes to 
yellowish-brown, and the decomposition in this case docs not 
give rise to any substance insoluble in alkali. It has been 
proved that p-methoxysalicylic acid is one of the products 
of the decomposition, 

Xitrotrimethylbrasilone gives an oxime, CigHyoN^Oj, with 
hytlroxylaminc. The oxime forms yellowish crystals which 
melt at 159° — 162° C. It is soluble in dilute alkali solution, 
and on treatment with hydrochloric acid in alcoholic 
solution the original substance is regenerated. — J. McC. 

Diyeslion $ Influence of some Coal- Tar Dyestuffs on . 

A. J. Wmogradow. Will. A., page 922. 


Hydrocarbons ; Synthesis of — . A. Werner and 
F. Zilkens. XXIV., page 929. 


Enolisu Patents. 

Dialkyi-anthrachrysone Ethers^ their Nitro- and Amido- 

suiphnnic Acids ; Process for the Manufacture of . 

0. Imray, London. From Farbwerke vorm. Meister, 
Lucius und HrQning, IIoechst*a/Maiu, Eng. Pat. 19,894, 
Sept. 11, 1902. 

See Fr. Pat. 324, .349 of 1902 ; this .louvnal, 1303, .549. 

— T. F. IL 

Amidophenol Derivatires and Azo-Dyestuffs therefrom} 

Manufacture of . O. Iraray, London. From 

Meister, Lucius und Briiniug, Hochst-a/Maiii, Germany. 
Eng. Pat. 20,577, Sept. 20, 1902. 

Aminophknolbknzylethkus are formed hy the reiluction 
of nitrophenolbenzylethers (from nitrophenols and benzyl 
chloride or chlorobeuzylchloride), with iron tilings and salt 
solution. These compounds, when diazotised and coupled 
with 3-naphthol on the fibre, yield red azo-dyestuffs dis- 
tinguished for shade and fastness. These dyestuffs may 
also be used for the production of lakes. In this case the 
d-naphthol solution is mixed with a substratum such as 
blanc fixe, — E, F, 

Colouring Matters [^Azo -Dyestuffs^ suitable for Dyeing 
Wool} Manufacture of . J. Y. Johnson, Lon- 

don. From the Badische Anilin und Soda Fabrik, 
Ludwigshafen-a/Rh., Germany. Eng. Pat. 20,o00, Sept. 
12, 1902. 

The diazo compounds of sulpho-acids of nromat.c amines 
of the benzene or naphthalene series or their substitution 
products, or of sulpho-acids of 1 .S-amiuonaphtbol are 
coupled with 1 .8-naphthyleuediammc. Valuable dyestuffs 
of various shades are thus produced, dyeing very evenly on 
wool. If treated on the fibre with a chromate they are 
changed and become very fast against milling and fulling. 
By treatment with nitrous acid on the fibre, these dyestuffs 
are converted into the corresponding azimides, which are 
also valuable dyestuffs, and are altered by treatment with 
a chromate in a similar manner to tlie original dyestuffs. 

— E, F. 

French Patents. 

Monazo Dyestuffs ; Production of . Soc. Anon. Prod. 

F. Bayer & Cie. Second addition, dated Dec. 13, 1902, 
to Fr. Pat. a23;808, Ang. 18, 1902. 

See Eng. Pat. 18,569 of 1902; this Journal, 1903, 3.59. 

— T. F.B. 


Indigos- [_Indigo Dyestuffs] derived from Benzene and 
■ Ndphthalene^ and Intermediate Products ; Preparation 
of-—, C. and H. Drey fUs. Addition, dated Dec. 19, 

1902, to Fr. Pat. 326,168, Nov. 8, 1902 (this Journal, 

1903, 791). 

The processes described in the nmin patent are extended 
to include various mixed thioureas, coutaining both benzene 
and naphthalene nuclei, and the isatin derivatives lUid 
indigo dyestuffs formed from the same. — E. V, 

V.-PREPABING, BLEACfflNG. DYEING. 
PRINTING AND FINISHING TEXTILES. 
YARNS, AND FIBRES. 

Mercerised Cotton ; Increased Capacity for Dyeing of 

, and its Causes. W. Schaposchnikoff and W. 

Minujeff. Zeits. filr Farbca- und Textil Chemie, 1903, 
2, [13], 257—260. 

The quantity of indigo in a given piece of cloth was deter- 
mined by extracting pieces 100 sq. cm. in area, with 96 per 
cent, acetic acid in Hbnig’s extraction apparatus. 

It was found that mercerised cotton fixes about 29 per 
cent, more dye than in)n-merceri8cd, ami that the darker 
colour of the former is primarily due to the larger amount 
of dye so fixed. 

From the results of another series of experiments the 
following conclusions arc drawn : — (I) Mercerised cotton 
in all cases retains more indigo than non-niercerised, the 
rehnive quantities being about 130 to 100. (2) 'fhe absolute 
increase in the quantity of indigo retained for each successive 
dipping is greater for the mercerised cotton. The relative 
difference between the quantity retained by mercerised and 
non-merceiised cotton increases with the number of dippings. 
Table 111. shows this, the differences being expressed in 
tenths of mgrms. 


Absolute and Relative Differences on Dyeing, 


Number of exiM^riinents. 
Absolute dllTerenc*.* for 


13 > 5-1. 

1 

G 5 

11 

12-11 

13 12 

iiou-mcr<‘eri.Hc?d cotton 
Relutive dilT<-i*enc*e 

26 

30 i 12 

i 

124 

08 

43 

13 

botwtcii both 

Absolute dilTerenco for 

U 

2t) 21 

(!1 

21 

30 

3S 

mercerised cotton 

10 

W 13 

IGI 


49 : 

53 

Number of experiments. 

7 

i H 7 , 9-8 

! 1 

10 9 

14 

15-14: 10 15 

1 


Whilst the mercerised cotton i.s dyed a clear deep-blue 
colour, the non-mercerised possesses a turbid grayish blue 
colour. 

Another series of experiments made on fabrics mercerised 
without stretching, gave similar icruUs. 

Calico mercerised without stretchintr, always possessed 
the deepest colour, with a characteristic metallic sheen. 

On comparing the depths of colour produced with the 
different fabrics, it was found that for equal intensities, nou- 
mercerised cotton required at least -10 per cent, more indigo 
than mercerised. — L. F. G. 

Azo Colour Reserves for Indigo Priniiny (jvith Steaming), 

E. Colli. Bull, de la Soc. Ind. do Mulhouse, 1903, 73, 

210—213. 

The /3-naphthol ordinarily used as a phenolic component is 
replaced by 3-pbcnanthrol, the anilide of acetu-acetic acid 
and methylphenylpyrazoloue. 

The fabric is prepared : — 

I. By treatment with iS-naphthol and glucose, printing 
with 3 - phenanthrol and overprinting with Azophone 
Orange MN, Azophone Pink A, and a •diazonaphthalene, 
with addition of sulphur and aluminium sulphate ; or 

II. By printing with ^-naphthol on goods prepared, 
either with metbylphenylpyrazolono and glucose, or with 
the anilide of aceto-acetic acid and glucose, and then over- 
printing with the same diazo coropoande as in the first 
example. 

In either case a mixture containing indigo and caustic 
soda is then padded on, the goods being finally steaified^ 
washed, and soaped. 
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The results are laid to ti^ food, aqd the oplonra 
satiafaotorily fast to washing and to Fhenanthrol 

giaes redder shades than iS-naphthol, whilst aoeto-aoetani- 
fide and roethylpbenylpyrasolone giye more yellow shades 
than the latter. — B. B. 

Ato Colour Rt$erv€B for Indigo Printing {with Steam^ 
ing) ; Report on Colli* s Proceta for Producing — . 

* R. Bruckmann. Bull, de la Soc. Ind. de Mulhouse, 1908, 
73, 214- 215. (See preceding abstract.) 

Thk experiments were repeated satisfactorily. The sodium 
sulphide formed on steaming, influences certain azo colours, 
turning the compound formed from i8-naphthol and AzO' 
phon Orange hIN, for instance, to a deeper shade, though 
it has no action on the azo compounds formed from 
o-diazonaphtbalene. The aluminium sulphate which is 
added, only incompletely destroys the sodium sulphide 
formed. Sulphur alone forms a quite etficient reserve 
under indigo, but the formation of insoluble azo colours 
on the fibre by means of 3-phenanthrol and of aceto- 
acetanilide is new. — E. F. 

Turkey-Red ; Note on Schlieper^a Theory of the Forma- 
tion of — , and on the Method of Dyeing the aanie 
employed hy Schlieper and Baum. J. l^ersoz. Bull, de 
lu Soc. ind. de Mulhouse, 1903, 73. 

If fabrics mordanted with alumina be dyed in a boiling bath 
oontnining alizarin and a corresponding amount of lime, 
bright red Fhados ate obtained. If then rinsed with cold 
water and dried, the shade changes to a dull yellowish 
brown. It is this dull brown substance which combines 
with fatty acids to give brilliant fast red shades, such as 
Turkey-red. The original bright red fibre, as taken 
directly from the bath, does not combine with fatty acids, 
and the colour is at this stage not fast to soap. If the 
dull brown fibre be steamed or boiled with distilled water, 
the shade changes to a bright red, which will not react with 
fatty acids, and is also not fast. The author explains this 
by the assumption that the brown substance, which is 
unsaturated, and can therefore combine with fatty acids, 
undergoes an internal condensation to form the saturated 
bright red compound which has lost this property. 

Turkey-red oil is not very stable, and loses the pro- 
perty of dissolving in water. Schlieper and Baum employ 
acid sodium ricinoleate instead, which they make by 
saponifying castor oil with caustic soda lye, and neutra- 
lising half the combined soda with hydrochloric acid. 
The required substance rises to the top as an oily layer, 
congealing to a seniicrystalline mass, readily soluble in 
water. They employ, as alumina-mordant, sodium alumi- 
nate, made by dissolving hydrated alumina in excess of 
soda lye, and neutralising the excess of caustic soda with 
hydrochloric acid. The white goods are padded with this, 
dried, treated with hot moist air, allowed to stand, washed, 
and twice treated in a warm lime hath to convert the 
sodium aluminate completely into calcium aluminate. 

The fabric is then rinsed, and dyed at 87° C. in very 
large vats, which are replenished continuously with water, 
containing grms. of 10 per cent, alizarin, and 6 c.c. of 
lime water per litre. I’he same vat is used for an 
indefinitely long time, the amount of lime and alizarin 
being carefully controlled and corrected as required. After 
dyeing, the goods are cooled, pressed, impregnated with the 
fatty mordant (in aqueous solution), dried, steamed, and 
soaped. Finally, they are re-soaped with addition of a 
small amount of tin-salt. If the dyebath were heated to 
a higher temperature than 90° C., the saturated” red 
substance would be formed, and would not combine with 
the ricinoleic acid. — E. F. 

' Silk ; Determination of the Weighting Agents in Loaded 
. C. Bis. XXIIl., page 928. 

En^sh Patents. 

Flax Fibre} Manujttcfure or Production of—. B. C. 
Mudge, Snow’s Falls, Maine. Eng. Pat. 8167, April 8, 
1908. 

In order to disintegrate and remove the^ shivei in flax 
watte, the fibre is washed, after a prelitninary eombing, 


i^ith ft dilute solution of soap and sodium oarbonale at 
70°. C., immersed for about two hours, in a . solution of 
sodinm carbonate (one part) and caustic soda (two parts) 
of 3® Tw., at a temperature under 80® 0., washed with water, 
bleached with a solution of 5° Tw., of bleaching powder 
(three parts), magnesium sulphate (two parts), and sodium 
carbonate (one part), washed, “ soured ” with a solution of 
acetio (or sulphuric or hydrochloric) a6id, washed, treated 
with a dilute alkali solution, and finally washed.— T. F. B. 

Wool- Scouring Machines. P. Dubrule, junr., and P. 
Dubrule, both of Tourcoing, France. Pmg. Pat. 27,993, 
Dec. 18, 1902. 

The wool is fed through an inlet channel on to a perforated 
circular rotating platform, where it is treated with the 
scouring liquid, and finall}* removed. 

Various devices for facilitating the process are described. 

— T. F. B. 

Sheep's Wool and Other Ceratinic Fibre or Fabrics* Con- 
taining such Fibre; Treating . A. M. Clark, 

London. From A. Kann, Passaic, N.J. Pmg. Pat. 3193, 
PVo. 13, 1903. 

Wool is prepared for treatment with alkaline liquids (e.g,, 
alkaline dye baths, &c ) by subjecting it to the action of 
formaldehyde, . solution or gas, “ in order to enable the 
subsequent use of hotter and more concentrated solutions 
of alkali than have hitherto been used.” 

The material may be first treated with formaldehyde, and 
then with the alkaline solution, without removing the 
formaldehyde ; or slightly alkaline solutions of formalde- 
hyde may be employed, and higher temperatures used ; or 
the alkaline formaldehyde solution may be first used dilute, 
and then the action may be increased by further addition 
of alkali.— T. F. B. 

Yarn; Machines for Sizing , and like Machines, 

P\ ter Weele, 8t. Die, P'rancc. Eng. Pat. 770, Jan. 12, 
1903. Under Internat. Conv., Oct. 9, 1002. 

The claims cover the use of rotating bearings, driven by 
gearing, and in which are mounted the shafts of the drying 
(Iruros, size-cylinders, warp rollers, &c., so as to cause the 
various drums to revolve by friction, and thus easing the 
tension of the yarn as it passes over the drum. — T. F. B. 

Molasses; Process Jor Obtaining and Utilising [a^ 
Mordants'] the Organic Acids contained in the Residuary 

Liquors of . 11. Schraetler. P]ng. Pat. 20,851, 

Sept. 24, 1902. XVI., page 920. 

Cotton; Method of and Means for Pressingy Dyeingy and 

Washing . J. E. and H. Cock, Linthwaile, Yorks. 

Eng. Pat. 15,537, July 12, 1902. 

A COMBINED machine for pressing, dyeing, and washing 
cotton, consisting of a cistern fitted with a perforated false 
bottom to hold the cotton, above which is a perforated plate 
for pressing the cotton, worked by a screw and capable of 
being swung on a pivot to allow access to the cistern. Feed 
aud exit pipes and an exhaust pump are also provided. 

— T. F. B. 

Dyeingy Bleachinoy Washing y and Otherwise Treating 
Textile Materials with Liquids ; Apparatus for — — . 
P. Schirp, Barmen, Germanv. Eng. Pat. 5324, March 7, 
1903. 

See Addition, dated Aug. 26, 1903, to Fr, Pat. 814,274 of 
1901 ; this Journal. 1903, 551.— T. F. B. 

Chemickingt Souring, Bleachingy Dyeing^ Mercerising-, 
Washing, or Similarly Treating Textile Fabrics in the 

Open State; Machines for . C. L. Jackson and 

E. W. Hunt, Bolton. Eng. Pat. 7872, April 6, 1903. 

The improvements claimed, consist in combining with the 
batch rollers and the self-adjusting dram of the apparatus 
described in Eng. Pat. 5409 of 1900 (this Journal, 1901. 
120>, an arrangement of spurt pipes and a squeezing and 
spr^iog roller for the purpose of distribnung bleaching 
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W other .liqaori on the tit&ue under treatmeDt, and of thug 
XMurixig lie rapid and complete laturation hj these as ^he 
fitaue passes ftom ohe batch roller to the other,— K. 3. 

Calico Printing or Printing Pepctitiona of De$igns on 
Continuous Webs of Fabric or other Materials ; Multi- 
colour Machines for , The Printing Arts Co.. Ltd^ 

W. Black* and F. H. Mowbray, London. Eng. Pat. 
, 17,174, Aug. 2, 1902. 

Metal cylinders, each bearing in relief a part of the design 
to be reproduced, after being inked or supplied with colour 
in the usual manner, arc employed to print upon inter- 
mediate indiarubber- or composition-coated rollers, from 
which the colours are transferred to a main collecting and 
printing cylinder and thence to the tissue to be printed. 
Several collecting cylinders may be u“ed, to each of which 
two or more colour^ are transferred.— E, B. 

Printing Textile Fabrics y Linoleum^ Floorcloth y Table 
Baize y Wall- Paper s, or the like; Machinery for — 
Hulse and Co., Ltd., and E. Adams and W. A. M. 
Wallwork, Salford. Eng. Pat. 8399, April 11, 1903. 

To enable the printing cylinders in a calico-printing 
machine to be adjusted in position, both in relation to one 
another and also to the bowl of the machine, the frame- 
sides of the machine arc provided near their edges with 
circular T-shaped grooves to which the brackets that 
carry the mandrels of the printing cylinders are secured in 
an adjustable manner. — E. B. 

United States Patent. 

Flax Stocky and Method of Preparing same. B. C. 
Mudge, Lynn, Mass., Assignor to Tanen Manufacturing 
Co., Boston. U.S. Pat. 732,103, June 30, 1902. 

See Eng. Pat. 8167 of 1903, in preceding Eng. Pats. 

— T. F. B. 

French Patents. 

Threads and Tissues [/rom Paper Pulpy <S c.] ; Manu- 
facture of — — . C. Kellner. Fr. Put. 327,175, Dec. 1, 
‘l902. 

Sulphite cellulose, soda cellulose, rag pulp, asbestos, 
tnachinc-inade wood pulp, and similar short-tibred fibrou.s 
matters, ore, if necessary, moistened witii water, and spread 
in a pasty condition upon the sieve of a paper-making 
machine. When it has attained a suitable consistency, the 
>hec*t of fibres thus produced is divided into narrow strips 
or ribbons, either while it is still upon the machine or after- 
wards, by means of endless bands, revolving discs, currents 
of compressed air, or other means. The ribbons obtained 
are then spun, either singly or two or three together, into 
threads suitable for weaving into tissues. 

Both the process of manufacture and the apparatus 
employed are claimed. — E. B. 

Scouring Wool with Volatile Solvents ; Apparatus for . 

N. Kouselle. Addition, dated Dec, 2, 1902, to Fr. Pat. 
300,492, May 21, 1900. 

Acoording to the present supplement, the inner, perforated, 
rotary drum carrying the wool to be treated is mounted, 
upon* perforated, hollow axis, which allows it to be heated 
from within (with hot air), instead of from without, as 
hitherto. Other improvements relate to the dispositiou 
dooi’S at the top and bottom, instead of at the sides, of the 
fixed outer drum which encloses tho rotary drum, to facili- 
tate the filling and emptying of the latter ; the addition to 
the apparatus of a supplementary battery of condenser 
tubes ; and the employment of water jets outside the main 
condenser and condenser tubes, as an alternative to the 
employment of water sprays inside these, to effect the 
condensation of the solvent used. — E* B. 

Washing, Scouring, and Bleaching Wool ; Process of-—* 
A. 9.. Bmuf. Fr. Pat. 327,070, Dec. 6, 1902. 

The : ulkEli salts of the compounds resulting from the 
treatment with ooncenttated sulphuric acid of castor oil, 
oleic acid, &«., are en^plpyed, with or without alkalis, such 
as.amnMaimua carbonate^ and yirpentine, la eithtw fireah or 


salt (sea) water, and at the ordinary temperature, to eiftet 
tho washing, scouring, or bleaching of wool and similat 
animal fibres. — B. B. , 

Dyeing Machines ; Apparatus for Introducing Djmtuffs 
and Mordants into Closed — . L. Ddtrd. Fr. 

326,806, Doc. 2, 1902. 

To avoid the loss of time caused by tho interruption of the 
dyeing operation for the purpose of introducing dye Of 
mordant liquors into dyeing apparatus, such as is described* 
in Fr. Pat. 272,925, air, steam, or other gas, under preisnre, 
is employed, or, preferably, the difference existing between 
the pressures in the two liquor-receiving vessels, is utilised 
to force the required dye or mordaut liquor, from a recep- 
tacle which is closed for the time being, into that vessel in 
which is the lesser pressure. — E. B. 

Dyeing of Textiles in Skeins, Machine for Mechanical 
E. Dittmar. Second addition, dated Dec. 20, 1902, to 
Fr. l*at. 315,658, Nov. 6, 1901 (this Journal, 1902, 647). 

Mechanical arrangements arc introduced which cause the 
framework currying the skeins to oscillate along a Tertical 
semicircle. — E. F. 

Black Shades on Wool ; Process for Obtaining Fast — . 
Soc. Anon. Prod. F. Buyer et (^ie. Second addition, •' 
dated Dee. 13, 1902, to Fr. Pat. 323,809, Aug. 18, 1902. 

See Eng. Pal. 18,139 of 1902 ; this Journal, 1908, 416. 

— T. F. B. 

Aniline Black; Process of Dyeing and Printing in — 

F. Clefl. Fr. Pat. 327,629, Dec. 20, 1902. 

See Eng. Pat. 28,142 of 1902 ; this Journal, 1903, 416. 

— T. F. B. 

Printing Tissues with Oil Mixtures ; Impis. in — . 
A.Boyeux. Fr. Pat. 327,223, Dec, 11, 1902. 

Tisbukk printed with mixtures of colour-lakes with oils, 
such as linseed oil, are passed, when the latter have become 
dried, through baths of petroleum, alcohol, soap, or other 
compound capable of dissolving fatty matters, to remove 
the excess of oil and, with it, the halo around the printed 
parts and the unpleasant smell commonly present in oiU • 
printed tissues. — E. B. 

Silk Effects } Imitation — , by Simultaneous Embossing 
and Printing. 8oc. Cotonni^re H, GelioU Fr. Pat. 
327,448, Dec. 17, 1902. 

In ordinary textile printing not more than 15 lines can be 
printed per centimetre. By using a fatty printing mixture 
and embossing at the same time, as many as 200 lines per 
centimetre can be printed on animal or vegetable fabrics, 
giving the appearance of sUk fabrics with fluorescent, 
iridescent, shot, or watered effects. The fabric is passed 
between an engraved metallic roller and another one made 
of paper. The metallic roller is connected with a colour 
holder and a system of gelatin rollers which distribute the 
colour uniformly over the raised parts of the metal. The 
fabric is thus, in this case, printed where it is compressed. 

Or two paper rollers mr.y he employed, one of which applies 
colour to the engraved parts of the metallic roller, whilst 
the fabric passes between the latter and the other paper 
roller. In this case the compressed parts are left uncoloured, 
whilst the embossed portions are printed. Glassy, metallic, 
or other coloured powders may he mixed with the printing 
paste, or may be sprinkled as a dry powder on to the print, 
whilst the latter is still moist, producing effects not hitherto 
employed. — E. F. 

Multicoloured Effects on Fabrics ; Production of Speckled 
— , by Printing. M. Haase. Fr. Pat. 327,606,T>eo. 23, 
1902. 

The fabric is printed in any required design with a mixture 
of caustic alkali, a thickening agent, such as British gum 
and glycerin. It is then passed into a bath, such as stanzas 
chloride solution, which deposits basic mordants on the ;; 
printed portions, and arrests the further action of ^ 
caustio fidkali. S^ts of line or alaminiom may also he 
used. The fabric is then rinsed passed rthsongk a 
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suitable dyc bath. The most luitable dyestuffs are tbe 
mordant - dyeiog alisarin colettnr, and the substantive 
diamine colours. In some cases the metallic salt can be 
applied first, and the alhaline mixture subsequently printed 
on. Tbe effects produced resemble the speckled designs 
obtained by means of multicoloured threads. — K. F. 

VI-COLOUBINO WOOD. PAPER. 
LEATHER. Etc. 

English Patent. 

SkiMM or Partly-prf pared Leather; Process for Dyeing 
— — . C. Dreher, Freiberg. Eng. Put. 5211, March 5, 
1903. 

Fast colours are produced on skins, &c. which have been 
previously freed from grease, by successive treatments with 
mordant dyestuff solutions and solutions of titanium salts 
(preferably tlie lari ate or salt of unoiher carboxylic acid ) ; 
at temperatures not exceeding 40*^ — (‘0° C. (See also this ! 
Journal, 1903, 294.)— T. F. B. i 

Tn.-ACIDS. ALKALIS. AND SALTS. I 

Thiosulphuric Acid ; Conditions of Production and Stahilily | 

of . J. Aloy. Comptes rend., 1903, 137, [1]» 

51—58. I 

THiosuLPiiURig acid can be produced rapidly by saturating | 
95 per cent, alcohol, containing sulphur in suspension, with | 
gaseous sulphur dioxide. Solutions of thiosulphuric acid ! 
in alcohol are far more stable than aqueous solutions; the | 
presence of normal salts also increases the stability of the 
acid. The presence of acids and the direct rays of the sun j 
hasten tbo decomposition. The decomposition of thio* j 
sulphuric acid appears to be regulated by the proportion ; 
of sulphurous acid cxistiug in the solution ; if sulphurous i 
acid bo developed in the solution by the action of hydro- 
chloric acid upon a sulphite, the deposition of sulphur is 
much slower than if tbe sulphurous acid be removed as 
soon as it is formed by passing a current of carbon dioxide 
through the liquid. — J. F. 13. 

Calcium Sulphate ; The Second Anhydrous Modification 

of . P. Kohlaud. Zeits. anorg. Chem., 35, 194— 

200; Chem, Centr, 1903,2, [1]» 

The modifications of hydnited and anhydrous calcium 
sulphate known at the present time are : — (1 ) the di-bydrate, 
CaS04.2H2U ; (2) the hemihydratc, Ca8()4. obtained 
when the di bjdrate is heated to 107” C. ; (3) the first 
anhydrous modification (so-called overhurnt plaster of 
Pans) formed by beating to 130” C. ; (4) the second 
anhydrous modification (so called hydniulic or flooring 
plaster of Paris) obtained by heating to 525” C. ; (5) a 
third anhydrous modification obtained by igniting in the 
blow-pipe flame, but which usually contains decomposition 
products ; and (6) natural anhydrite. The hemihydrate 
and the second anhydrous modification, possess hydraulic 
and hardening (setting) properties, as also does the first 
anhydrous modification in presence of positive catalysers 
(see this Journal, 1900, 1114; 1902, 1233). The author 
has previously (Zeits. Baumaterialkunde, 6, 39) examined 
the hemihydrate with regard to it.s behaviour towards cata- 
lysers, and he has now subjected the second anhydrous 
modification (hydraulic or flooring plaster of Paris) to a 
similar investigation. It was found that the velocity of 
hydration is influenced to a degree depending upon the 
concentration and naturo of the catalyser. Ammonium 
chloride, magnesium chloride, aluminium chloride, and 
pota8.sium bichromate have a retarding influence. The 
direction of the influence may cliange with an alteration of 
temperature. The oauseji of the catalytic action appear to 
be connected with^e influence of the catalyser on the 
solubility of the anhydrous calcium sulphate » an increase 
of ' solubility is accompanied by an acceleration of the 
velocity of hydration. It may be accepted that solution 
takes plttce before hydrariop, and that, subsequently, the 
orysiauine di*bydtate separates.— A* 8. * ' 


Sulphates i Processes of Hydration and Hardening (Setting) 

of gotne . P. Rohland, Zeits. anorg. Chem., 35 , 

201—204 ; Chem. Centr., 1903, 3, [1], 8. 

M-ant processes of hydration inelndo the phenomenon of 
hardening, the substance being converted into a form nearly 
insoluble in water. In the case of metallic sulphates, a 
connection may be observed between the processes of 
hydration and hardeuing. By the aid of Gibbs’ phase i^e, 
it can be shown that only those sulphates fulfil the requisite 
conditions, in the solutions of which four or more phases 
can be present simultaneously, in equilibrium :—viz., hy-^ 
drated salt, anhydrous salt, solution, and vapour. The 
definite transition points are not far removed from one 
another, and only below these can the processes of hydra- 
tion and hardening (setting) of the sulphates occur. The 
processes can be accelerated or retarded by catalysers, but 
the latter have not the same influence cn different com- 
pounds (see preceding abstract). In the ca.se of calcium 
sulphate, the hemihydrate decomposes spoutnneously into 
the di-hydrate and the anhydrous salt, and in the cafe of 
other sulphates similar reactions can occur. The transition 
points can be attained by heating to a definite temperature, 
or two sulphates may be mixed under such conditions that 
by their union, water is separated. For example : — 

21”C. 

NbsSI >4 . IOH2O -H CUSO4 . oHjO 
Na.2S04.CuS04.2H./) (Krohnite) 1 - laHjO. 

At a higher temperature decomposition mostly takes place. 
The transition points can also be attained by exposure to 
the air, if the vapour pressure is higher than the average 
atmospheric pressure, provided the air has otherwise no* 
action on the substance. — A. S. 

Ferric Sulphate and Sulphuric Acid ; Compound of ► 
A. Kecoura. Comptes rend., 1903, 137, [2], 118—120. 

Thk author has previously shown (Comptes rend., 1892, 
114, 477; 1893, 110, 1367: this Journal, 1892, 600; 
1896, .565) that green ehromium sulphate combines readily 
with sulphuric acid, forming chromosulphurie acids con- 
taining 1 mol, of chromium sulphate with 1, 2, or 3 mols. 
of sulphuric acid. He now finds that ferric sulphate alfo 
combines readily with sulphuric acid, but whatever the 
amount of sulphuric acid used, the compound obtained, 
which the author names ferrisulphuric acid, always con- 
tains 1 mol. of ferric sulphate to 1 mol. of sulphuric acid. 

I If couceutrated sulphuric acid be added to a solution of ferric 
I sulphate, the liquid becomes decolorised after some time 
I (varying with the amount of acid used), and ferrisulphurie 
I acid is deposited in the form of a white powder, which, 
j after being drained on a porous plate, washed with acetone, 

I and exposed to a dry atmosphere, has the composition 
; represented by the formula, Fe2(S04)a. H2SO4.8H2O. Ferri 
! sulphuric acid dissolves readily in water, but is immediately 
I decomposed into its components, ferric sulphate and sul- 
phuric acid, thus difiFcring somewhat from the analogous 
I chromosulphurie acid, Cr2(S04)3.H2S04.Aq., which, when 
j dissolved in water, behaves at first as a complex dibasic 
j acid, although it, too, is gradually decomposed, violet 
! chromium sulphate aud free sulphuric acid being formed. 

• —A. 8. 

Ammonium Persulphate; Action of , on Metallic 

Ojcides, A. Seyewetz and P. Trawitz. Comptes rend., 
1903, 137, [3J,130. 

I By the action of ammonium persulphate on metallic prot- 
oxides, ammonia is produced, together with the persulphate 
of the metal, or the sesquioxide or peroxide of the metal 
may be formed. This last reaction may be used for the 
I preparation of precipitated lead peroxide, 
j By the action of ammonium persulphate on sesquioxide^ 

I or peroxides, either a portion of tbe ammonia is oxidised, 
I with liberation of nitrogen, and the sulphate of the metal 
produced ; or the sulphate of the metal is formed and the 
oxygen of a portion of the perculphate is liberated; or. 
finally, as in the case of the hydroxides of manguncse an<3 
chromium, oomnlete peroxidation of the metal is effected. 
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Zinc Potauium and Zinc Sodium Cyanidu, W. J. Shar- 
wood. J. Amer. Chem. Soc., 1903, 26, [6], 570—596. 

ZiNO cyanide U dissolved by a dilute solaiioo of potassium 
cyanide as the very stable double cyanide KjZnCCN)^, 
which readily crystallises out on evaporating tlie solution. 
Sodium cyanide yields the double compound Na]Zu(CN)4 
in dilute solutions, but on concentration crystals of the 
compound NaZn(CN), are produced, which are partially 
decomposed by water with production of basic zinc 
cyanide. 

Potassium zinc cyanide in solution is apparently decom- 
posed in slight degree on treatment with pota**Bium 
hydroxide, thus: K 3 Zn(CN )4 + 2K()H - ZnO + 4KCN 
+ HgO. This would explain the increase in the solvent 
action of a double cyanide solution on gold when caustic 
alkali is added. The reaction expressed in the equation 
KaZnCCN)^ + 2KOH » Zn(OH )3 + 4KCN is contrary to 
all the observed facts. 

AVhen zinc oxide is treated with excess of N/10 potassium 
cyanide, complete solution occurs ; when zinc oxide is 
present in excess, the following reactions take place : — 
(1) 4KCN + ZnO + H^O = KaZnCCN)^ + 2KOH ; (2) 
lOKOH + ZnO = K 2 ZUO 2 , 8KOH + II 2 O. Tho zincate 
in this solution is partially decomposed, with the precipita- 
tion of zinc oxide, on boiling the licjuid. Analogous 
reactions take place when sodium cyanide is used. 

Zinc cyanide is dissolved by dilute solutions of potassium 
hydroxide, yielding potassium zinc cyanide and potassium 
zincate. Tho solution is permanent when less than 1 mol. 
of zinc cyanide is taken to 2 of potassium hydroxide ; 
when the proportion is as 1 : 1, a precipitate of zinc oxide 
soon separates out. With addition of zinc cyanide after 
equilibrium has been established by tho separation of tho 
oxide, the reaction may be represented by the equation 
2KOH + 2 Zn(CN )2 « K 2 Zn(C)N )4 + ZnO + Ufi. With 
sodium hydroxide somewhat less than tho corresponding 
amount of zinc cyanide is dissolved. In these reactions, 
probably the salts Na 3 Zn(CN )4 and Na.jZn(). 2 , or the corre- 
sponding potassium compounds, arc intermediate compounds. 

— C. A. M. 

Carbon Mono.ride ; Action of Ozone^ Hydrogen Peroxide^ 

Ar., on . W. A. Jones. Amer. Chem. J., I90:i, 30, 

[1], 43-50. 

The oxidising action of ozone on carbon monoxide varies 
with the temperature and the concentration. The per- 
centage of ozone formed by moist phosphorus was found 
to be 0*0021, and this amount had very little action 
on tho carbon monoxide, whilst an ozoniser yielded a 
gas containing 3*78 per cent, of ozone, which had a 
considerable oxidising action at ordinary temperatures, and 
still more so nt 250° C. At the latter temperature moist 
phosphorus also had a slight action. Hydrogen peroxide 
did not cause any oxidation when a 2*424 per cent, solution 
was employed, nor did solutions containing 53, 57, and 
63 per cent. Electrolytic oxygen was also found to have 
no action on tho carbon monoxide. — W. P. 8. 

Metallic Oxides ; deducibility of , by Hydrogen and 

Carbon Monoxide, J. W. Fay and A. F. Seeker. J. 
Amer. Chem. Soc., 1903, 25, [6], 041—647. 

The oxides of silver and gold are reduced by hydrogen 
at temperatures far below 0° C., whilst with carbon 
monoxide, the minimum temperature of reduction is still 
lower. In general, reduction is eifecled much more rapidly 
and efficiently by carbon monoxide than by hydrogen. 
The following reduction temperatures wire observed in 
experiments tn which the oxidee were treated for six t 
hours with carbon monoxide: — Silver oxide, 0® (\ ; gold 
oxide, 0° C. ; mercurous oxide, 0° C, j yellow mercuric 
0° C. ; and red mercuric oxide, 95° C. An a.naIogons 
difference in the reduction temperatures of the two mercuric 
®*tdea was also observed in the case of hydrogen, 

— C. A. M. 

J 

Acid; THratiM of — — , with Bemidin* 


Tartars; Gasomeiric Method for the Valuation 6/ Cm^ 
mercial — , and for the Determination of Potash, 
De Saporta. XXIIl., page 928. 

Chloride of Lime ; Analysis of , D. de Pajpe# 

XXIII., page 926. 

Alkali Sulphides ; Electrolysis of . A. llrochet and 

G. Hanson. XI. A., page 916. 

Silicates; Simplification of the Analysis of 5^ the 
Use of Formic Acid, A. Hecl^re. XXIII., page 926. 

English Patents. 

Sulphuric Acid; Appatatus for Breaking Up, Mixing , 
and Condensing Gases in ths Manufacture of Acids„ 

especially . J. G. Graham, Arklow, Ireland. Eng, 

Pat. 6051, March 12, 1902. 

The main purpose of the invention is stated to bo to 
I substitute for the ordinary sulphuric acid chambers, a series 
of flues, passages, or columns, provided with a number of 
‘"contact'* or “obstruction" pieces, placed crosswise to 
the flow of gases, to break, mix, assimilate, or condense 
them, as may be required. Such pieces may be angular^ 
semi-circular, or channel-shaped. Such “ contact ** columni 
are also provided to ordinary apparatus, in combination 
with the burners, nitre chambers, Glover and Gay Lussao 
towers and chambers, to improve the output of acid. 

— E. S. 

Sodium Oxide; Manufacture of . J. Y. Johnson, 
London. From the Hadischc; Anilin und Soda Fabrik, 
Ludwigshafen-on-Hhine. Eng. Pat. 17,609, Aug. 11, 
1902. 

See Fr. Pat. 323,793 of 1902 j this Journal, 1903, 49.5. 

— T. F. H. 

Sodium Hypocklorile ; Manufacture of • — — . J.T, Conroy, 
J. H. Shores, and Tlie United Alk^i Co., Ltd., all of 
Liverpool. Eng. Pat. 1H,947, Aug. 28, 1902. 

Tiir removal, or partial removal, of the water of crystal- 
lisation from sodium hypochlorite, is effected by subjecting 
it to a current of air or of a suitable gas, previously dried, 
in a partial vacuum or otherwise, in a vessel which may 
contain sulphuric acid or other desiccating substance. The 
dried air may bo at the ordinary temperature, or it may be 
heated, llefereiice is made to Eng. Pat. 25,925, Dec. 8, 
1898; this Journal, 1899, 1019.— K. S. 

Alumina Sulphate or like Material ; Calcining . 

A. E Cummer, Cleveland, Ohio, U.S.A. Eng. Pat. 4820, 
March 2, 1903. 

The apparatus for “calcining" [drying] aluminium suL 
phate or the likt*, consists of a pair of similar drying 
chambers. The aluminium sulphate is supplied to one of 
the dryers in small pieces, and in its passage through the 
same is subjected to a tumbling movement at an angle to 
the length of the dryer. Tho temperature is caused to 
increase from about 180° F. at the entrance, to about 
210° F. at the exit end, where the material is hoisted by 
an elevator inio a cooling bin. The cooled material 
is then screened, the coarser particles being led between 
rollers to be cracked or broken, and is then passed 
into tho second dryer, to be circulated a.s before, but 
with a temperature at the entrance of 210°, rising at the 
exit end to about 300° F. (Compare Eng. Pat. 15,153, 
July 25, 1901; this Journal, 1902, 53.)— E. 8. 

Gas; Treatment o/*— , for obtaining Cyanogen Com* 
pounds therefrom, C. C. Carpenter and ,1. M. Somerville. 
Eng. Pat. 8166, April 8, 1903. II., page 900. 

Nitrogen from Liquid Air; Process and Apparatus fir 

Obtaining . T. B. Lightfoot, London. From Gesell. 

ftir Linde’s Kismasuhinen, Munich. Eng. Pat, 11,221, 
May 16, 1903. 

Gas rich in nitrogen, obtained by the reotifleation of liquid 
air, is conducted through an upward extension of the ' 
rectifying column, through which pure liquid mtrogen ! 
triekiet ^wm The requisite liquid nitrogen is obtained 
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hy condtosiog some of tl^ vapour, rioh b nitrogen, Iwing 
from the top of the c^olnmn pn mettl sorfaoet cooled by 
empora^g under reduced preisure the liquid, richjn 
oxygen, previously obtained ; or by compreising a portion 
of the nitrogen after its issue from the mterohanger, cooling 
it in an interchanger by the gases and liquefying it by the 
evaporation of liquid rich in oxygen boiling at atmospheric 
pressure. 

For the former method, the apparatus consists of a 
rectifying oolnmn above a vaporiser vessel, an interchanger 
apparatus terminating in a coil within the vessel, from 
which coil a pipe passes to about the middle of the rectify- j 
ing column, and a pipe passing from the vessel to a coil in 
the upper part of the rectifyiog column, connected through 
the interohanger with a vacuum pump. For the second 
method, the interohanger is provided with two passages, 
one terminating in a coil in the vaporiser vessel, and the 
other in a coil in an auxiliary vaporiser vessel, between | 
which vessels there is a means of communication; pipes 
connect the coils with about the middle of the rectifying 
column, and the interchanger apparatus communicates 
through a compressor with the outlet for the nitrogen, and 
terminates in a coil in one of the vaporiser vessels, which 
coil communicates with the top of the rectifying column. 
See also IJ.S. Pats. 727,650 and 728,173; this Journal, 
1903, 743,— W. C. H. 

Unitbd States Patents. 

Condensers for Nitric or other Acids* W. Hate, Ilayle, 
and F. G, Orrae, London. U.S, Pat. 733,452, July 14, 
1903. 

See Eng. Pat. 25,790 of 1902 ; this Journal, 1903, 212. 

— T. F. 11. 

ulmmoitta; Obtaining , from Ammonia-containing 

Gases. H. H. Dow, Midland, Mich. U.S. Pat. 733,465, 
July 14, 1903., j 

Tub gases are brought into intimate contact with a hot solu- j 
tion of a hydrochloride of an alkaline earth, such as calcium ; 
chloride, calcium hydroxide (or the like) is added, and 
the ammonia is blown out by a relatively cool gas. The , 
ammonia is, in some cases, mixed with carbon dioxide, 
and the mixture is brought into contact with a solution j 
containing the hydrochloride of an alkaline earth, or with j 
**hot bitter-water obtained from natural brine.*’ In the 
case of absorbing the ammonia from fuel gases, these are | 
brought at once into contact with hot bitter-water from i 
brine, in order that the more volatile of tho tarry gases i 
may be expelled ; and the ammonia is driven out, after ' 
addition of calcium hydroxide, by a gas so cool as not | 
to expel the less volatile tarry gases. — E. S. i 

Oalcinm Pero.ride Hydrate ; Process of Manufacturing | 
— . G. F. Jaubert, Paris. U.S. Pat. 733,047, July 7, | 
1908. I 

Milk of lime is agitated with solution of hydrate of sodium I 
dioxide, and the calcium peroxide hydrate formed is | 
separate, washed, and dried. Compare U.S. Pat. 729,767, j 
June 2, 1903; this Journal, 1903, 796. — £. S. { 

Litharge; Process of Making . J. W, Bailey, ! 

Assignor to Union liead and Oil Co., Jersey City. ! 
U.S. Pat. 733,896, July 14, 1903. j 

Lead is melted on the hearth of a suitable furnace and I 
subjected to an oxidising 6arae produced by hydrocarbon i 
fuel atomised by means of a jet of steam. — F. H. L. | 

Zinc Sulphide from Copper Slag ; Process of Obtaining 

. F. Brilnjeo, Langelshcim, Germany. U.S. Pat. 

733,000, July 7, 1903. 

^£E Eng. Pat. 16,272 of 1902 ; this Journal, 1902, 1286. 

— T. F. B. 

Bromine ; Process^f '%Lanufacturing . H. H. Dow, 
Midland, Mich. U.S. Pat. 738,466, July .14, 1903. 

In manufacturing bromine from brines containing bromides, 
air laden with bromine and ohlorioe is brought into contact 
with a solution containing im artidciid .broinid^ ** in 


excess, by which the chlorine is .absorbed with formation 
of chloride, llie liquid is then transferred to the ** natural 
brine purifier.” Compare U.S. Pat. 714,160, Kov. 25, 
1902; this Journal, 1908, 26.— £. S. 

Bromides ; Process of Manufacturing , from Bromine- 

containing Solutions, H. H. Dow, Midland, Mioh. U.S. 
Pat. 733,467, July 14, 1903. 

Aik is brought into contact with sodium chloride (or the 
like) solution containing free bromine, and the bromine- 
charged air is led through solution of ammonium bromide, 
to which ammonia, or ammonia-containing material, is 
added, the solution being then further used iu absorbing 
bromine from air containing the same. According to the 
last claim, the process of manufacturing a bromide from 
bromine-containing solutions, consists in oxidising the 
solution, then blowing out, purifying, and absorbing the 
bromine in a suitable ammonia - containing material.” 
Compare the preceding abstract. — E. S. 

Metal Sulphates ; Obtaining ^~.—^ from Mattes. O. Meurer, 
Cologne, Germany. U.S. Pat. 733,590, July 14, 1903. 

Thk ore is fused, and after removal of tho gangue, the 
matte is disintegrated, and mixed with iron pyrites and with 
alkali sulphide and coal. The mixture is heated in the 
absence of air,’* then allowed to crumble by exposure to air, 
and is washed, dried, and oxidised ; the resulting mass is 
then lixiviated. Compare Eng. Pat. 7463, March 27, 1902 ; 
and addition to Fr. Put. 29.5, 379, March 21, 1902; this 
Journal, 1903, 212 and 93; also Eng. Pat. 23,664, 1899; 
this Journal, 1900, 901. — E. S. 

Phosphorus ; Apparatus for Making ■. R. K. Duncan, 

Assignor to Gen. Chemical Co. U.S. Pat. 733,017, July 7, 
1903. 

Phosphorus; lElectrieal'] Process of Making R. K. 

Duncan, Washington, Pa., Assignor to General Chemical 
Co., New York, N.Y. U.S. Pat. 733,316, July 7, 1903. 

PiiospHATio material, after, in some cases, a preliminary 
heating by a hydrogen burner, is subjected to the decom- 
posing action of an electric current, and the phosphides so 
produced are placed in a chamber from which uir is di.s- 
placed by hydrogen. Water is then admitted, whereby 
hydrogen phosphide is set free, which, after being dried, i.'* 
dissociated,’* either by the action of heat, or by electric 
sparking, producing phosphorus. — B. S. 

French Patents. 

Alkali Metal Oxides; Obtaining . A. Foelsiug. 

Fr. Pat. 327,642, Dec. 23, 1902. 

The melal of an alkali is melted in a covered iron crucible, 
and at about 250° C. a molecular proportion of a peroxide 
of tho same metal is gradually added, to obtain the white 
oxide. — E. S. 

Combinations [of Titanium Lactate"] resistant to Boiling 

Water ; Manufacture of , from Titanic Acid with 

Sulphuric (or Hydrochloric^ and Lactic Acids. C. Dre- 
her. Fr. I’at. 327,528, Dec. 20, 1902. 

Titanic acid is dissolved by aid of heat in an equal 
molecular part of sulphuric acid (or two molecular parts of 
hydrochloric acid) and with one or two molecnlar parts of 
lactic acid. Or to one molecule of titanic acid, half these 
proportions of sulphuric or hydrochloric acid may be taken, 
with three molecules of lactic acid. In either case, the 
mixture is neutralised by an alkali or alkali carbonate, 
or by a hydrated alkaline earth or carbonate if hydro 
chloric acid is used. Compare supplement to Fr. Pst. 
311,094, May 23, 1901; Eng. Pats*. 22,629, Nov, 9, and 
23,188, Nov. 21, 1901; and 14,921, July 4, 1902 ; this 
Journal, 1902, 1533,988,986, and 1245, respectively, — E. S. 

Phosphates; Process for Enriching Poor — — , w^h 
Simultaneous Production of Precipitated Calcium Sut- 
P. de Wilde. Fr. Pat. 327,669, Dec, 24, 19C2. 
aV., page 919. 
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piircelain i Mim^aciitre of r — C. J. A. Franzek and 
F. X. Weigl. Both of Cbartottenbrunn, Silesia. Eng. 
Pat. 14,849, Jolj 3, 1902. 

Seb Fr. Pat 833,081, July 16, 1902 j this Journal, 1903, 

420.^vV.C.H, 

Joints for Earthenwdrey Fireclay , Stoneware, and other 
Glazed Goods f New or Improved Composition for 

Forming W. Oates, Halifax, Eng. Pat. 4876 

March 3, 1908. 

A MJXTDBB of 60 parts of sulphur, 85 parts of fireclay, and 
.•i parts of red lead, gradually heated, with continuous 
stlmng, to a temperature of 250® F., and applied hot to 
the articles requiring jointing, by means of moulds. 

— A. G. L, 

Fkench Patent. 

Enamelling in the Cold; Process of . F. Boas and Co. 

Fr. Pat. 327.689, Dec. 24, 1902. 


time, hydrolTsis takes plaoe4 It has usually aooepted 
that the silieio acid formed is dissolved in the colloidal 
condition, but the authors find that it separate mid passes 
into the sediment which settles to the bottom. Tiid Hoiu>lut<^ 
solubility of the alkaline earth silicates decreases with each 
successive treatment with water, whilst the proportion of 
alkaline earth extracted becomes continuously larger, and 
! that of silicic acid continuously smaller. The oompcajUidl 
described above, prepared from dehydrated silicic acid, s..o.» 

; 3Ha0.4Si02, 4*61130, behave in a similar manner to the 
! metasilicate.s when lixiviated with hot water, that iS, the 
compounds extracted are of a different composition from 
I the original silicates. In the case of the barium com- 
I pound mentioned, after contiDueil treatment with hot 
water, a gelatinous body was separated from the solution, 
by means of alcohol, having a composition corresponding 
approximately to the formula BaSiGj.HjO. Thus, with 
these compounds also, the proportion of silicic acid con 
I tinuously decreases and that of alkaline earth increases In 
the solution. A number of the different oompoaods 
prepared are described in the original.— A. B. 

Knolisu Patents. 


Articles of any material are coated with a solution of 
gum-lac in alcohol, in order to fill up the pores of the 
surface, and then with a mixture of colophony, zinc white, 
terebenthine and india-rubber solution, to form a bed for 
the enamel proper, which consists of a mixture of colophony, 
india-rubber solution, wax, and benzene, and this is coated, 
when dry, with a mixture of alcohol, gum-lac, and resin, to 
form a glaze. Articles so treated are said to be protected 
from beat, cold, rain, dryness, &c.— W. C. 11. 


IX-BUILDING MATEEIALS. CLAYS, 
MOBTAES AND CEMENTS. 


Silicates ; Contribution to the Knotvledge of E. Jordis 
and B. H. Kanter. Zeics. anorg. Chem., 36. 8^^ — 92, 148 — 
153,336—343. Chem. Centr., 1903, 1, [20], 1400; 2, 
[1], 12, [3], 182. 

Alkali 5i7fcates.— Determinations of the conductivity on 
gradually adding ammonia to a solution containing 0*1.5 
per cent, of silica, indicate the existence of the compounds 
(NH^HSiOa and CNH4)2Si03, and possibly also 
(NH 4 ) 3 HSi 04 . 

Alkaline Earth Silicates . only compound which, 
up to the present, has been accurately examined, is the 
barium silicate, BaSiOa.fiHjO or RaH3S104.5H20. If 
silicic acid solution, containing more than 23 per cent, of 
water, be introduced into excess of a boiling saturated 
solution of calcium, strontium, or barium hydroxide, meta- 
silicates of the type BaSiOa-HaO (or, perhaps, acid ortho- 
silicates of the type BaH2Sib4) are produced. The barium 
compound forms a crystalline powder, the strontium com- 
pound forms ill-defiued crystals, and the calcium compound 
IS amorphous. A silicate containing more than 1 mol. of 
alkaline earth to 1 mol. of silica could not be obtained. 
Moreover, if 2 mols. of a hydrated alkaline earth be 
heated in a Fletcher’s furnace with 1 mol. of silica, and 


the product extracted with water, the first extract contains 
a preponderating proportion of free alkaline earth. 

Action of Solutions of Hydrated Alkaline Earth on 
Silicic Acid Solutions containing less than 23 per cent, of 
Water , — A solution of silicic acid containing less^ than 
23 per cent, of water yields, with barium hydroxide, a 
compound having the composition 8Ba0.4Si02«4*6H^0. 
A s^es of similar compounds has been prepared. Using 
the same silicic acid solution, the compounds obtained with 
a saturated and with a dilate solution of barium hydroxide, 
i^espeotivelyi are different) also the compounds obtained with 
haHom hydroxide solutions and with strontium hyikoxide 
solutions of equivalent oonoentration are of a different 
obaraetei*. The barinm compounds contain about < lO per 
cent, and the strontinm compounds 15 per cent, dfjrater. 

' Hicmposiiion of Aihaline Earth Stlicates ByjFaier , — 
Contnuy 40 iriew geiietally b^, the aUkfline. earth 
siHcatee^X.i^, Off fitirlj solubto m water, 

end in soltitioD> tlej^lyno dissocm and, iit tim same 


Building Materials t Improved Artificial B. J. B# 

Mills, London. From A. Seigle, Lyons, France. Bog* 
Pat. 17,579, Aug. II, 1902. 

Chips or shavings of rough iron are formed into blocks, 
and the latter are evenly oxidised, for example, by placing 
them in water acidulated with nitric acid. The metallic mass 
is then placed in a mould, into which a damp and plastic 
mixture has first been introduced. This mixture should 
consist principally of lime and very siliciuus sand, toother 
with some ferrous oxide or “ oxide of chrome iron,” e.g., 
90 per cent, of sand, 7 per cent, of lime, and 3 per cent, of 
ferrous oxide or oxide of chrome irou.” The mould is then 
filled under pressure with the mixture, the articles removed 
and submitted for 10 to 12 hours to the action of steam 
under a pressure of 8 to 10 kilos., after which they are 
ready for use. 

To render the articles impermeable, some percentages of 
a mixture containing oxides or silicates of lead, potassium 
or sodium, and boric acid or borates, may be added to the 
mass before moistening. After the articles have been 
steamed, they are then slowly healed to a cherry-red heat, 
by which they are vitrified. — A. G. L. 

Brick Kilns ; Impts. in , J. W. D. Pratt, Oldbury* 

Eng. Put. 7850, April 4, 1903. 

Arches are provided at frequent intervals over a central 
fiue ruuning down the middle of the kiln floor, which is 
plain, the bricks to be dried forming the ducts to the 
openiugs between these arches for the passage and exit of 
the exhaust gases. The shafts leading from the “ steam 
fines are also separated from the firing holes, and tha 
** steam ” flues are built inside the main brickwork. 

—A. G. L. 

United States Patent. 

Cement, T. B. Joseph, Salt Lake City, Utah. U.S. Pat. 

733,640, June 80, 1908. 

The cement contains calcined calcium sulphate with water* 
arsenic acid, barium peroxide, and ammonium chloride, to 
which petroleum oil maybe added. Or, the cement may 
contain only calcined calcium sulphate, with water and 
arsenic acid, with or without ammonium chloride. — E. S; 

French Patent. 

Stone ; Manufacture of Very Refractory — J, Horak. 
Addition, dated ’Dec. 28, 1902, to Fr. Pat. 814,559, 
Sept. 28, 1901. 

A supplementary patent referring to the hardening under 
pressure, in steam boilers, of a mixture of powdered sandj 
or quartz-containing minerals, with bydrauho lime, or of thf ^ 
lime mixed with one or more of the following,-— clay, or 
oxides of iron, alaminiam, magnesium, barium .or strontiui^r : 
or their compounds* Sea Eng. Pat* 1901 i ;tlw 

Joocnali 1902, 1078*— W* C* HL 
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StOHt t Proem ,of Making Artificial . W. Black 
and H. S. Kiobards. Fr. Fat. 887, d39, Dec. 28, 1902. 

.«)KB U.S. Pat. 716,371 of 1902 ; tbix Jonroal, 1903, 145. 

— T. F. B. 

X.-tMETALLimaY. 

Blast Furnaces ; Temperature Reaction in the , 

H. Alien. Engineer, 1903, 96 , [2482], 84. 

Tub f^iCODipanying diagram wan constructed chiefly from 
reaulta obtained with Cleveland ore smelted with coke fuel 
and limestone flux, but it will apply, to a great extent, to 
any blast furnace, since any change in the proportions of 


r of^ OBXiacAL iNDtrsxir. [dw. is. im. 


the furnace, the quantity and pressure of the blast, tbf 
temperature of the blast or the height of the furnace wouU 
have DO very considerable effect upon the curve showinji 
the temperature in the different zones, other than extendin' 
or roducing the height to which it attains. In general, ai 
increase in the height would have the efifect of raising th( 
temperature curve rather than of reducing the temperatun 
at the top of the furnace. By a double row of tuyeres, ? 
greater volume of blast would he admitted, but, owing tr 
the rapid reduction of temperature, the curve in the zoni 
of fusioD would not he greatly affected, unless the differenci 
in the height of the two rows of tuyeres were considerable 
Most of the slag is formed in the neighbourhood of tin 
tuyeres, as the slag-forming constituents are more or 



widely separated during the descent of the furn^ charge, 
the lime for fluxing being graerally in pieces of considerable 
size, which do not come into intimate contact with the 
silio^ &c., until the hottest part of the furnace is reached. 

V Sir L. Bell havshown that some varieties of coke are 
more readily acted upon than others with regard to ** solution 
by carbcnic acid ^*’ and the author points out that this 
explain why, m some instances, increasing the volume 
'and ^ressure of the blast has not resulted In economy and 


increased output of iron, “ through a more active solution 
of coke by the carbon dioxide. ** The diagram also affords 
an explanation of the effect, on the quality of the iron, of 
allowing the stock to fall too low, whilst the temperatures 
in the heat interception and fusion zones will remain 
constant, the volume of the zones of preparation and 
reduction will be considerably curtailed, and consequently 
a higher proportion of the oxide of iron will beTeduced by 
solid carbon instead of by carbon moDoxide.--^A» Si 
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Carbon Monoxide s Action of — , on Iron and Oxide of 
Iron, a Charpy. Comptcs read.. 1903, 137, [2], 
120 — 122 . 

^c^ton of Carbon Monoxide on Metallic Iron, — The 
author confirms the view of Margueritte that the action 
is one of oemeutation. Metallic iron was heated in a slow 
current of carefully purified carbon monoxide, then the 
increase in weight of the metal, and the amount of carbon 
dioxide formed were determined, and aNo, by combustion 
of the metal, the amount of carbon absorbed by the iron. 
Above 750 ° C. the deposition of carbon on the surface of 
the iron is practically nil. The following results were 
obtained : — 


j Carbon fixed by the Iron, as shown hy 


Tempera- 

Duration | 



Weight of 
Carbon 
Dioxide 
produced. 

ture. 

1 

of Healing. 

Incraose of 
Weight of 
the Metal, 
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Metal. 

°0. 

Hours. 




6 IU ) 

8 
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0 00 

Deposit of 





carbon. 
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8 
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8 

0*26 

0*28 

1 

^25 


0*56 

0*67 j 

0*60 

026 


U'OO 

! 0*72 1 

0*60 
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2 

0*41 

0*41 1 

0*40 

. 1025 

24 

0*60 

I 0*58 1 

0*68 

105i) 

2 

0*44 

0*47 

0*44 

1085 

2 , 

0*63 

1 0*53 

0*68 

1125 


0*46 

0*.60 

0*47 

1176 

2 1 

0*47 

i 0*47 

0*51 

1185 

2 i 

0 63 

1 0 * 5,3 

0*47 

1100 

^ ! 

0*30 

! 0*36 

0*33 


The figures show that the speed of cementation docs not 
sensibly increase at temperatures above 900° (J. ; this is 
not, however, owing to saturation beinir attained, as the 
author has previously shown that by sufficiently prolonged 
contact of iron with carbon monoxide, a geparution of 
graphite in the metal occurs. If, instead of heating in a 
current of the gas, the iron bo heated in presence of a 
limited quantity of carbon monoxide, the carburisation stops 
when the proportion of carbon dioxide formed, attains a 
•certain value. 

Action of Carbon Monoxide on Oxide of Iron. — Ou 
heating ferric oxide in a current of carbon monoxide, it is 
reduced to metallic iron, more or less carburised, at all 
temperatures between 200° and 1200° C., the reduction 
being more rapid at the higher temperatures. At 280° C. 
the reduction is complete m 27 hours. Above 1100°C., 
if the oxide of iron is in contact with porcelain, a fused 
ferrous silicate is produced, which is reduced only with 
great difficulty, but if the iron be heated in a crucible of 
magnesia, the reduction to metallic iron is complete. — A. S. 

Nickel Steels f Consequences of the Theory of the . 

C. E. Cluillaume. Comptes rend., 1903, 137, [1]> 

44—46. (See also this Journal, 1903, 868.) 

Tiik theory by which the anomalies of the nickel steels are 
explained by the transformation of the iron from the a 
condition to the y condition, or vice versa, leads to further 
developments. The abnormal course of the variation of 
the modulus of elasticity at ordinary temperatures is 
explained by the fact that the transformation of the iron 
from the 3 to the y state takes place with a considerable 
change of volume. The changes in volume of nickel steel 
under the infiuence of the magnetic field may be as much 
as 50 times greater than those of iron. It therefore follows 
that the actual state of the iron, isolated or dissolved iu 
nickel, depends not only on the temperature and pressure, 
^ut also on the magnetic field, which thus becomes a third 
active factor in the expression of the phase law applied to 
steels. Alloys other than nickel steels do not appear to 
p^sess walogous properties. Iron very sparsely dis- 
tributed is not sensibly magnetic apart from the solvent 
tnei,tal,vand the iron in steels rich in nickel will be magnetic 
or iion;magiietic simaltaneousiy with the niokeli ue,, it will 
assuih^ the temperatore of transformation corresponding to 
the niokeL 


If this be correct the reversible anomilios are the, 
n-cessary result of the dissemioatloa of the iron in a solvent 
of a magnetic metal which has a tcdiperature of transforma- 
tion lower than that of iron, and nickel is the only metal, 
fulfilling the conditions. — J. K, U. 

Sulpho^Telluride IGold] Ores; Cyaniding — — . E. Ai^ll. 

Eng. and Mining J., 1903, 76, [2], 53. 

The author compares the Diehl process for the treatment 
of sulpho-telluride ores by means of fine grinding and 
subsequent treatment with potassium cyanide and cyanogen * 
bromide (this Journal, 1902, 1029) with the ordinary 
process of roasting followed by cyaniding. Knutsen has 
stfttcd that the comparative cost of treatment per ton of ore 
is 8*9659 dols. (37«. 4*29.'»t/.) by the roasting process, and, 
7*8606 dols. (^32.v. 9'03r/.) by the Diehl process, and that 
the return of gold is 0*88 dol. (3a. 8^/.) per ton more by; 
the latter process. The author points out, however, that 
according to Knutaen*s figures, the capacity of the roasting 
plant appears to be only about 60 per cent, of that of the 
Diehl plant, yet the cost of supervision, engine driving, Ao.,^ 
is about 50 per .cent, greater for tbo smaller planU Again, 
by the roasting process the whole of the yield is in the form... 
of bullion, whilst by the Diehl process about 42 per cent, of 
the bullion content of the ore is left in the form of high- 
grade concentrates which can neither be handled nor roasted 
without loss of value; the additional smelting charge for 
extracting the values from the concentrate is apparently 
not included in Knutsen’s figures. In this comparison also 
the roasting plant has not been credited with fine dust or. 
“sweeps.” According to the author a comparison of the 
Diehl process with the roasting process in the case of the 
sulpho-telluride ores of Cripple Creek, Colorado, would 
work out as follows : — 

Diehl Process, — Cyanogen bromide and royalty, 1 dol. 
(I.t. 2d.'); fine grinding, 0‘.5 dol. (2.v. Id); filter-press 
work and agitation, 1*25 dols. (5«. 2Jd.) ; total cost, 
2*75 dols. (ll.v. 5jt/.) per ton. 

Roasting Process. — Uoasting, 0*5 dol. (2a. Id.); tank- 
work, 0*25 dol. (U. Ujd.) ; total cost, 0*75 dol. (3a. Ijd.) 
per ton. 

There is thus a difference of 2 dols. (8a. 4 d.) in favour 
of the roasting process, and assuming the consumption of 
cyanide to be the same in each case, the author states that 
it is evident that the total cost of cyanogen bromide, 
grinding the ore from 30-mosb size to 200' mesh size, filter- 
press work, and concentration would have to be less than 
I dol. (4a. 2d.) per ion before the Diehl process could 
compete successfully with the roasting process in the 
treatment of Cripple Creek sulpho-tellunde ores. — A. S. 

Lead Bullion; Refining . F. L. Piddington. J. 

Chem., Metall., and Mining Soc. of S. Africa. 1908, 3, 

[I3],207'-2!0. 

The Parkes process, as applied by the Smelting Go. of 
Australia, is Ciirried out in six stages, the amount refined 
being about 200 ions weekly. 

(1) Softening the Base^bullion, — To remove copper, 
antimony, &c. This is effected in a double set of 15 -ton 
furnaces, water -jacketted, with 2-in water space, for 3 ins. 
above and 6 — 9 ins. below the charge-level The furnace 
is built into an iron pan. The bullion contains 2—3 per 
cent, of impurities. The bars are melted slowly to remove 
as much copper as possible ; the copper dross is drained 
free of lead, and sent back to the blast-furnace, either 
direct or after liquating. The copper removed, the tempera-, 
ture is raised, and a tin and arsenic skimming is removed : 
the temperature is then again raised, and the antimony 
collects in oily drops ; when these have accumulated to a 
depth of i in., lime, ashes, or fine coal are stirred in, and 
the thickened dross Is skimmed. The operation is repeated’ 
again and again, with stirring, until the dross is yellow and 
breaks with the long grain of pure litharge. The antimony, 
dross is used for the production of hard lead. 

(2) Removal of preciota Metals hy Means o/Zme.— The, 
kettle used is of cast-iron or steel and carries 12 —13 toii|. 
The lead run from the softening furnace into thekettlee 
throws up dross which is removed. The lead is beated’^te 

thm niAltinir.nnint of xlnC^ tbS linO if added,' the whold 






cooled, and the sioo remoTed, the operation being repeated 
once, or»it maj be tmoe. The ernets are kept separate. 
Where the gold ii first abstracted with as little sUrer as 
possible, the amount of zinc added first is calculated on 
the gold contents. 1 lb. of zinc will remove 1*5 oz.^f gold 
when the total amount of gold in the kettle is 800 oz. ; 
1*0 oz. when the total amount is 200 oz. ; 0*79 oz. when 
it is 150 oz. ; 0*59 oz. when it is 100 oz., and 0*45 oz. 
when the total amount is 60 oz. 

With regard to silver zincing, tho following general 
results were obtained with 11 -ton charges:—! lb. of zinc 
removed 5*6 oz. of silver when the total amount of silver 
in the kettle was 1,450 oz. : 4*1 when it was^ 1,200 oz; 
3*8 oz. when it was 930 oz. ; 3*5 oz. when it Was 75.5 oz, ; 
8 * 4 oz, when it was 616 oz.; and 2*6 oz. when the total 
amount was 460 oz. of silver. Or, extmeting gold and 
silver together ; — 


Total contents of Kettlo. 

1 lb. of Zinc takes out 

Gold. 

j Silver. 

Gold. 

j Silver. 

0*. 

o». 

Oz. 

Oz. 

494 

3,110 

0‘69 

,n*«o 

443 

! 1,88.3 

0*64 

2*80 

3S0 

2,417 

0*45 

3*84 

204 

1.638 

0*36 

2*86 

143 


0*28 

2*65 

12S 

1,3*20 

0*23 

1 2-54 


The richer the bullion, the greater is the extracting power | 
of the zinc, and with very rich bullion it suffices to use 
350 lb. for the first addition ; the second addition averaged 
137 lb.; and the third 57 lb.; but, in 112 out of *237 
charges, no third addition was necessary. 

(3|) Jtp^ning the Lead, — The lead U treated with dry 
steam delivered through a f in. pijie to the bottom of the 
vessel, the lead being hot enough to burn tho zinc. 4 hrs. 
were usually enough for heating and 3—4 hrs. for 
stoamiog. The average life of the refining kettle is 
60 charges, and steel kettles are preferred to those of east- 
iron. Zincing kettles have a longer life. 

(4) Liquation of Zinc Crusts. — The furnace slopes J in. 
per foot from bridge to flue and from sides to centre. The 
liquated lead rarely contains more than a few ounces of 
silver per ton. 

(5) Retorting the. Liquated Alloy. — A Du Faur tilting- 
furnace is used with Battersea retorts, carrying 56o lb. 
each. These are charged hot, and have an average life of 
30 charges. The condenser is of one-eighth inch iron 
formed into a cylinder 12 in. in diameter, open at one end, 
and lined with a mixture of lime, clay, and cement. It has 
three holes, two on the top, one (the vent-hole) at the 
lUrnacc end, and one at the other end, and a tap-hole on 
the bottom for condensed zinc. The bullion left after 
distillation is expelled; the zinc is used again; the zinc 

^powder is sieved and then used in the blast-furnace or as a 
precipitant in cyanide Avork ; the dross is worked up ; and 
the slag is sent to the blast-furnace. The zinc recovered 
is about 60 per cent, of that used originally. The retort 
dross consists of lead-ainc-copper alloy with carbon, and 
if much copper is left in the original bullion before zincing 
it passes into the dross, and carries much gold and silver 
with it. The dross may contain more of these precious 
metals than the retort bullion itself (e.^., in one ‘ case the 
assay of the dross showed 800 oz. of gold and 3,000 oz. of 
silver per ton). 

(6) Cupellaiiim of the Retort Bullion. — The gold and 
silver are concentrated up to 50^60 per cent, in a water- 
jaeketted cupel, and then transferred to the finishing cupel. 
A’snlphurio acid parting plant is used; — ‘W. G. M. 

AliouM suitable for Bearing Purposes j A Study of . 

G* H. Clamer, J. Frankliii Inst.; 1908, 166, 49-— 77. ' 

Tsb author’s resekl*cb^ are in continuation of those of 
jyyW Journal, 1898, 440), aud Job (ibid,, 1902, 974). 

Pinpointing out the pnce£taj[utj which .stUr ez»^^ 
tq tl^kenpo^itioiLol the aUoy host suited for journal brM^sj 
lifid of formulae ‘ wHch baTe 'been mom# 


mended, the author proceeds to a general discussion of 
the essential oharaoteristics of iUch alloys suitable, more 
especially, for railway journal bearings. A successful bear- 
ing alloy must consist of at least two structural constitaents, 
viz., a hard constituent to support . the load, and a soft 
constituent to act as a plastic support for the harder grains. 
If the hearings were always in perfect adjustment to the 
jonrnal, a hard unyielding alloy would give the best results, 
since, generally spiking, the harder the alloy the lower the 
coefficient of friction ; but, owing to the imperfection of 
the surfaces which have to be dealt with in practice, it is. 
found that a hard unyielding alloy, which cannot mould 
itself to the irregularities on the journal, causes a concen- 
tration of pressure upon a few high spots, with the result 
that rapid heating and abrasion occur, leading to hot boxes 
and rapid wear and tear. On the other hand, soft metal 
bearings are apt to cause unduly rapid wear of the journals, 
though whether this is due to the imbedding of grit in the 
beanng surface, with consequent formation of the lap, or 
to the fact that the metal itself has a dragging natnre, the 
author is not prepared to say. Excessive collar wear of 
journals is, however, undoubtedly caused by the lead lining 
of brasses lapping out the fillets. 

Of tho white metal alloys, the cheapest which can be 
used is composed of lead and antimony. These metals 
alloy in all proportions, but the mixture which alone is free 
from segregation is the eutectic mixture composed, approxi- 
mately, of 87 per cent, of lead and 13 per cent, of antimony. 
This mixture has been adopted by the Pennsylvania R.lt. 
for lining-up brasses. Alloys containing less than 13 per 
cent, of antimony consist of dendrites of pure lead im- 
bedded in a matrix of eutectic ; with more than 13 per 
cent, of antimony, free crystals of the latter appear. With 
increasing antimony the alloys become more brittle, until, 
with above 25 per cent., they are unsafe for use. (jharpy 
considers that the alloys containing between 15 and 25 per 
cent, of antimony are the best constituted for bearings, the 
free antimony forming the necessary hard constituent 
eml)edded in the plastic eutectic ; but the author points out 
that the alloys containing free lead also possess the necessary 
structure of a hard constituent (tho eutectic) imbedded in 
the more plastic lead, and that although the friction of such 
alloys is higher than that of alloys containing excess of 
antimony, the wear is much less. Experiments prove that’ 
lead is the best wear-resisting metal known, and that with 
increasing antimony, and increasing hardness and brittleness, 
the M'car becomes more marked, owing to the breaking off 
of the harder particles. The addition to tin of the lead- 
antimony alloy imparts rigidity and hardness, without 
increasing brittleness, and is desirable when high pressures 
have to be carried, though it increases the cost. Babbitt 
metal, composed of tin (89* 1), antimony (7*4), and copper 
(3*7), which is still regarded as the standard of excellence, 
is the most expensive of all white metals, and in the 
majority of cases might be replaced by cheaper alloys. 
The addition of lead in small propoition to this alloy 
renders it superior in every way. 

Passing now to the bronzes composed of copper, tin, and 
lead, the author has confirmed and extended the work of 
Dudley. For this purpose he has used a testing machine 
designed by Prof. Carpenter, of Cornell University, con- 
sisting of a jonmal, df ins. in diameter, revolving on a 
large cast iron wheel, which takes the weight and prevent 
heating of the journal bearings. The test-bearing is ins. 
long by J inch wide, and can be weighed on a chen^icals 
balance. It is held in contact with tho journal by means of 
a hall and socket joint, Oonnected with a weighted lever, the 
pressure being applied by means of a powerful spring, and 
a weight sliding along a graduated arm attached to the lever 
gives the friction in pounds. A thermometer indicates the 
4emperature of the test-bearing. In each test the journal 
made 100,000 revolutions, at a speed of 525 per minute, and 
the wear of the journal Was determined by weighing it before 
and after the test. The method of lubrication was the 
same in' all tests, and insisted in keeping wastet iaturate<i 
with Galena oil, in contact with the undereidd of 
journid. Each of the aU^ mkde and tested was snbjeoted 
to <eheinical' unaljrBis' aro mtecoseopio ezaminatioi). The 
malts obtained, confirm theconolosions reached by Dudley^ 
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viz,t tbM tho rate of wear dimioiahet with the decrease cf 
tin aod with the increase of lead. Dudley ** Kx. 11 ** alloy « 
composed of copper 78 per cent, tin 7 per cent, and lead 
15 per cent., was believed to represent the limit of diminu- 
tion of tin and increase of lead posaible in practice without 
liquation of the lead occurring in the mould. But in view of 
the marked diminution in the rate of wear produced by each 
increase in the percentage of lead up to 15, it seemed highly 
desirable to endeavour to make alloys containing still more 
lead. It was then discovered that whilst a certain amount 
of tin was necessary to prevent liquation of tlte lead, and 
also to give the alloy sufficient compressive strength, a 
greater amount was very detrimental. Alloys containing 
5 per cent, of tin and 30 per cent, of leal were produced 
without difficulty ; but if the tin exceeded C to 0.^ per cent., 
castings containing 30 per cent, of lead could not be 
obtained ; and if the tin exceeded 7 per cent , not more 
than 20 per cent, of lead could be introduced, except on a 
small scale and by the use of chill moulds. This tho 
author explains as probably clue to the fact that these 
alloys are constituted of dendrites of cojkper freezing at 
above 1,800® F., a eutectic made up of alternate laminm of 
the alloy SnCug and copper, freezing at about 930® F., and 
free lead melting more than 300® F. below the eutectic ; 
and that when the amount of eutectic is increased to such 
an extent as to keep a large bulk of the alloy for a long 
time liquid in the mould, time is given for the lead to 
liquate to the bottom; whilst in the presence of only a 
small proportion of eutectic, solidification takes place 
rapidly, forming the copper-tin network which envelops 
and upholds the still liquid lead. This is proved by the 
fact that such castings may be withdrawn from the sand 
when still red-hot and yet show no sweating of the still 
liquid lead. However, the presence of certain impurities, 
or casting at too high a temperature, may still cause slight 
segregation, cveu when adhering to the proper proportion of 
tin ; and as casting in iron moulds is quite impracticable 
for many patterns, it was sought to find some metal which, 
if added to the mixture, would cause more rapid solidifica- 
tion of the castings. This result was obtained by the 
addition of from to 1 per cent, of nickel. The alloy 
finally adopted was composed of copper 04 per cent., tin 5 per 
cent., lead 30 per cent., and nickel 1 per cent., and is known 
as “ Plastic Bronze.’* Nearly four million pounds of it 
have been successfully made during tho past three years, 
in castings weighing from a fraction of a pound to over 
1,000 lb. It is handled as readily in the foundry as any of 
the common alloys ; ciistings are sharp and clean, and are 
readily machined. Nickel was purposely not added in 
making the test-bearings used for the experiments recorded 
in the table, as it was thought desirable to have no metal 
present throughout the series other than copper, tin, and 
lead. The results prove that the reduction of tin and the 
addition of lead, whilst increasing the friction and, to some 
extent, the rise of temperature, enormously reduce the 
rate of wear. 
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31-22 
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— L. A. 


Bronzes and Bearing Metals ; Analysis of, . 

H. E. Walters and 0. J. Aflelder. XXIII., page 927. 

Aluikmium ; Solubility of in Nitric Acid, B. Woy. 
Zeits. dilentl. Chem., 9, 168—161. Chem. Centr., 1903, 
2 , [2], 98. / V 

CoKTBART to tbo statemenU in text-books, ko,, that i 
alunaliitttQ if^tieted opoa only iHghtly or not nt nil by nttrio I 


acid, the author finds that commercial aluminium is rapidly 
dissolved by nitric acid, with formation of ammonia. — .V. S. 

Cyanide Solutions; Assaying {^Determinalion of 

Gold and Silver^ Mi’iing and Scienlif. Press (Cub). 
X.Xm., page 927. 

English Patents. 

Sulphur; Elimination of , from Sulphide Ores. 

K. H. Miller, London. Eng. Pat. l.'),272, July 8, 1902. 

Thr powdered ore is mixed with carbon and with sodium 
sulphide, “ or other suitable sulphide,” and tho mixture is 
heated to incipient redness with limited access ot air for a 
short time ; after which, the roasting is continued with free 
admission of air. After partial cooling, the charge is mixed 
with sodium nitrate, or other suitable nitrate, and is healed 
to complete the oxidation. — E. .S. 

Precious Metals from their Ores ; Apparatus for Use in 

the Extraction of . \W A. Mercer, London, and 

J. H. <le Alziigaray, .Sborthinds, Kent. Eng. Pal. 17,322, 
Aug. 6, 1902. 

The apparatus is especially intended for use in the process 
of treating ores for their precious metals, consisting in 
blowing a halogen, such us bromine, mixed witli oxygen or 
oxygenated gases through a mixture of tho ore witli a 
.cyanide solution. The present invention relates to means 
for employing mechanical agitation, to keep the ore in 
suspension in the liquid whilst the chemical, whether 
gaseous or liquid, is being force<l in. The closed vessel is 
provided with fixed internal blades, a rotary hollow spindle 
with ball bearings and with blades or beaters set at an 
angle, and carrying at the back perforated lead pipes, wiili 
means for raising, lowering, and rotating the spindle, and 
there are steadying and supporting adjuncts. Sec U.S. 
Pat. 701,002, May 27, 1902 and Eng. Pat. 15,541, July .31, 
1901 ; this Journal, 1902, 863 and 11*0; also IJ.S. Pat. 
724,076, March 21, 1903 ; this Journal, 1903, .'>58.— E. S. 

Tin ; Treatment of Stanniferous Ores to Facilitate the 

Extraction of , and the Aeeomj)anyiny Metals. 

H. Mennicke, Hftchst a/M., Germany. Eng. Pat. 17,010, 
Aug. 11, 1902. 

Oxii>K tin ores, or sulphide ores after roasting, are crushed,, 
moistened with water, and introduced into fused .sodium, 
bisulphate, heated to about 300® C., and towards the end 
of tho operation, to about 42.5® C. A small proportion of 
sodium nitrate is preferably added. The mass is stirred for 
half an hour or less, and is then chilled witli water, aud 
lixiviated. The solution contains the silver, bismuth, 
tungsten, and copper originally present in the ore, as 
sulphates. Lead sulphate is washed out from the residue,, 
which then forms a pure oxidised tin ore, from which the 
metal may he obtained by smelting. — K. S. 

Zinc and other Sulphides ; Extraction of , from their 

Ores, G. C. Marks, iiondon. From O. D. Delprut, 
Broken Hill, New South Wales. Eog. Pat. 26,279, 
Nov. 28, 1902. 

OuKS containing zinc sulphide, or other sulphides, are 
added, in fine powder, to a bath of salt cake (sodium bisuL 
phate) di.ssolved in water, of sp. gr. 1-4 approximately, 
which is kept hot, but not boiling. The sulphides which 
rise to the surface are skimmed off from time to time. 

— E. 8. 

Pulverizing Mills for the Treatment of [Go/d] Ores a' d 
the like. J. H. Elspass, Lus Angeles, Culifornia. Eng. 
Pat. 7897, April C, 1903. 

Tub mortar of the mill is mounted to rotate on a number 
of bevelletl rollers set at an inclination to the horizontal. 
The pulverizing rollers are also mounted at an inclination 
iu vertically-movable journal-boxes mounted in inner and 
outer posts forming the frame, and work in conjaoction 
with an annulur steel die set in the bed of the mortar, the 
pressnre on these rollers being adjustable by means of a 
pressure-screw acting through a ctossbead aod springs on 
the Jottnial-boxes. The mortar is formed with an inclinett 
aoHolar ledge outside the die« and is proTided wHh a soreeu 
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Mtsido the ledge, a plough oopported over *the tedge Wng 
arranged to throw the upper uiyer of putveriaed material 
outwardly agtiiust the acreen and also inwardW over the 
mortar face. The material which passes through the screen 
falls over an inclined amalgamating plate Into a trough at 
Ihe base. — K. A. 

Cast Iron ; Soldering Compound for . G. Huth. 

London. Eng. Pat. 8466, April 14, 1903. 

Tfcf. soldering compound is composed of a finely-divided 
metal, as iron or copper, cither superficially oxidised, or 
coated with an “ oxygen compound,’* mixed with a flux, 
such as horax, and parafiin oil or the like. — E. S. 

Aluminium ; Soldering — . C. Sorensen, Slagelse, 
Denmark. Eng. Pat. 9715, April 29, 1903. 

PoTASSivM chloride is applied to the cleansed surface of 
the aluminium, which is then heated from below to about 
600° C., whilst the saline coating is heated to about 900° C., 
Ihns binding both. After partial cooling, tin is applied, 
when the aluminium is soldered to the metal concerned at 
a temperature of 328° C. — E. S. 

Foundry Sand ; Process of Renovating . H. H. Lake, 

London. From General Electric Co., Schenectady, N.Y. 
Eng. Pat. 16,926, .Tuly 30, 1902. 

^ Spbnt ” or used foundry sand is renovated by washing it 
with water, the sjind being at the same time stirred, whereby 
the foreign objectionable matter is rubbed and washed 
away, about 90 [>er cent, of the total amount of sand used 
being recovered. The sand is then more or less dried, 
mixed with silica or the like to give it the re»iui8tte fineness, 
and then mixed with imburnt clay and molasses, water, or 
* ether binding agents.^ — A. G. L. 

Cement Composition [for Bloio-holes in Castings'] % New 
or Improved . W. Perry. Eng. Pat, 24,091, 
!Nov. 4, 1902. 1., page 899. 

United States Patents. 

. Metallurgical Furnace. M. P. Boss, San Francisco, Cal., 
Assignor to the Hydrocarbon Smelting Company, West 
Virginia. U.S, l‘at, 732,263, June 30, 1903. 

As elevated hopper delivers the ore or material to bo 
treated into an inclined calcining chamber, communicating 
at its base with an oppositely inclined hearth, delivering on 
to a horizontal hearth; above which an oxidising atmo- 
sphere is maintained, whilst above the inclined hearth is a 
redneing atmosphere. The furnace is intended to be fed 
with hydrocarbon fuel, which is introduced longitudinally 
and transversely in the inclined hearth chamber, and 
transversely of the lower chambtT, the exit flue from which 
leads from the ])oint of connection of the two chambers. 
Many other features are claimed. Compare U.S. Pat. 
708,116, Sept. 2, 1902 ; this Journal, 1902, 1400. — E. S. 

i 

Metallurgical Furnace. M. P. Boss, San Francisco, Cal., | 
Assignor to the Hydrocarbon Smelting Company, West 
Virginia. U.S. Pat. 732,264, June 30, 1903, 

The furnace comprises connected calcining, reducing, and 
oxidising chambers, with means for producing the required 
atmospheres in them, an air-heating chamber being situated 
partially over and partially under the two latter chambers, 
connected by a vertical flue, and open to the atmosphere 
at one end, means for impelling air into the oxidising 
chamber being provided, ^ries of hydrocarbon burners 
•re suitably arranged for the purposes indicated. — ^E. 8. 

Metallurgical Furnace. M. P. Boss, San Francisco, Cal., 
Assignor to the Hydrocarbon Smelting Company, West 
Virginia. U.S, Pat. 732,265, June 30, 1903. 

'The main featur/^ of the furnace ore siipilar to those 
fiescrihed in the two preceding patents. Mei^^pre claimed 
whereby gaseous flames may be freely developed where 
required, either oxidising or reducing in character, without 
actual contact with the material in the ehambers.— E. S. 


MMaUwgied Furiiusce. M. P. Bom, San Franoiscoi, Cal, 
AMignor to the Hydrocarbon Smelting Company, West 
Virgmia. U.S. Pat 732,236, June 80, 1908. , 

The calcining, reducing, and oxidising chambers are 
arranged and heated substantially as in the former patents. 
The oxidising chamber is provided with a hearth longer 
than the chamber, ^and extending into the reducing 
chamber, covered with a bed of fusible material, which 
will chemically combine with the partially r^uced metal 
or ore body discharged on it, on which fusible material is a 
floating bridge serving to divide the chamber at the surface 
of the molten metal into two parts ; one part forming a slag 
basin, and the other, a refining basin, both having depth 
sufficient to allow vertical fining of the metal from its point 
of ingress into the chamber to its point of egress. — B. S. 

Metallurgical Furnace, M. P. Boss, San Francisco, Cal., 
Assignor to the Hydrocarbon Smelting Company, WeNt 
Virginia. U.S. Pat. 782,267, June 30, 1903. 

A OH/LMUER in which a reducing atmosphere is maintained 
has an arched top, and is provided with a conical health, 
connected with a second chamber for oxidation, having n 
basin-shaped hearth, on which a supplemental body of 
material, adapted to react with the substance under treat- 
ment, receives an air blast through its body. Means for 
free development of flame in the upper part of the oxidis- 
ing chamber are provided, and these flames do not come 
into contact with the material under treatment. — E. S. 

Metallurgical Furnace. M, 1*. Boss, San Francisco, Cal, 
Assignor to the Hydrocarbon Smelting Company, West 
Virginia. U.S. Pat. 732,268, June 30, 1903. 

The furnace includes a calcining and a reducing chamber 
having inclined hearths, with heating means, a tank having 
a floating slag-ring into which the metal from the reducing 
chamber passes, and an oxidising chamber provided with a 
removable hearth on to which the metal flows from the 
tank. Below this hearth is a series of tuyeres having 
couplings projecting below the bottom of the hearth, and a 
removable device for feeding them with air. The passage 
way between the tank, or fining portion of the hearth, and 
the movable portion of the same, is provided with an opeuiug 
to the outside of the furnace. — E. S. 

Metallurgical Furnace. M. P. Boss, San Francisco, ('al., 
Assignor to the Hydrocarbon Smelting Company, West 
Virginia. U.S. Pat. 732,269, June 30, 1903. 

In this form of furnace, besides calcining and reducing 
chambers, a removable oxidising hearth is mounted on a 
trackway, with means for continuously tilting both, con- 
sisting of a pair of discs on which they are mounted, having 
opposing surfaces arranged at an angle to the plane of the 
horizon, which discs can be rotated relatively to one another. 

— E. S. 

Ores [of the Precious Metals] ; Process of Leaching . 

G. K. Thede, Havilah, Cal. U.S. Pat. 732,605, June 30, 
1903. 

The ore is treated with a cyanide solution containing 
hydrogen peroxide and an oxide reducible by such per- 
oxide ; or such an oxide may be first mixed with the or(*, 
which is then leached by the cyanide solution containing 
hydrogen peroxide, or instead of hydrogen peroxitle, 
another oxide capable of reacting with the oxide mixeil 
with the. ore.- — E. S. 

Gold-Extracting Process. T. B. Joseph, Mercur, Utah. 
U.S. Pat. 732,639, June 30, 1903. 

Ores containing precious metals are leached by 
aqueous solution of potassium cyanide, coutaining bromine, 
calcium hydroxide, barium peroxide, and carbon dioxide, 
the pulp being agitated by forcing in compressed air ; 
the carbon dioxide may be forised in with the latter. 
Alternatively, the ore may be treated^ irith potassium 
^anide solution containing barinm bromide and peroxide. 
Compare U.S. Pats. 718;fl33, Jon. 20, and 728,997, May 19, 
1903 j this Journal, 1903, 2U and 747.--B. S. 
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Metal' Leaching Proeeet, T, B. Joseph; Salt Lake City, 
Utah. U.S. Pat. 732,641, June 30, 1903. 

Meti-LS are extracted from their oroi by’ subjecting the 
latter to the action of an aqueous solution of sulphuric 
acid, sodium chloride, nitric acid, potassium permanganate, 
4 iad sodium thiosulphate; or the sodium cliloride and 
thiosulphate may, severally or jointly, be omitted. — E. S. 

Gold i Process of Extracting — , from Ores. H. R. 
CJassel, New York, N.Y. U.S. Pat. 732,708, July 7, 1903. 

An alkaline solution in which bromine has been collected, 
is acidulated to set bromine free, and is then used in 
leaching the ore; to the resulting liquor a bromate and 
an acid are added, and from the sub-divided soluiion the 
bromine is vaporised, and collected in solution of an 
alkali hydroxide for re-use as described. Prom the liquor 
thus freed from bromine, the gold is then precipitated. 
Compare LT.S. Pats. 694,849 and 694,350, March 4, 1902 ; 
this Journal, 1902, 485 and 486. — E. S. 

Gold f ApparaUis for Extracting , from Ores. H. R. 

Cassel, New York, N.Y. U.S. Jhit. 732,709, July 7, 1903. 

The apparatus for conducting the process described in the 
preceding patent (see the above abstract) comprises an ore- 
vessel, having at its top an inclosed solution-distributor, 
communicating on one side with an ‘'alkaline bromine- 
solution ” tank, and on the other side with an acid tank ; a 
vat to receive the liquor ; a communicating tank ; a 
vaporising tower in connection with an air-blast ; a gold- 
precipitating tank ; and a bromine recovery tower, in which 
the bromine vapours from the vaporising tower are 
absorbed by caustic soda solution, for use, after acidulating, 
in treating fresh portions of ore. Other accessory vessels 
and connections arc described.- -E. S. 

Metallurgical Processes; Apparatus for Use in 

[^Cganidmg Gold and Silver Ores], F. II. Officer, 
R. H. Officer, J. H. Rurfeind, and .1. W. Neill, Salt Lake 
City, Utah. U.S. Pat, 733,739, July 14, 1903. 

The closed tank in which the ore-pulp is treated with a 
cyanide solution (in the case of gold and silver ores) has a 
conical bottom, into or near the apex of which a pipe 
ppsing centrally from above into the tank, leads compressed 
air or gas. From the apex there is a discharge opening 
and pipe leading to a filter-press, the flow being aided by 
compressed air or gas, which is also passed upwards from 
the apex within the tank. From the top of the tank a 
pipe passes, the downward continuation of which reaches 
to near the bottom of an absorption tank, containing a 
caustic alkali solution, means for delivering which into the 
treating tank are provided, as well as for circulation 
throughout of compressed air or gases. Compare U.S. 
Pat, 705,698, July 29, 1902; this .Journal, 1902, 1141. 

— E. S. 

Precious Metals ; Process of Extracting , from their 

Ores. J. W. Maxwell and J. W. Sawyer, Louisville, 
Ky. U.S. Pat. 733,859, July 14, 1903. 

The powdered ore is treated *' with heat, sodium chloride, 
■oxygen, nascent chlorine,” and with a current of chlorine 
gas, to volatilise the non-metals, and carry them, as chlorides 
■or otherwise, to be condensed ; the chlorine is then passed I 
as a rapid current under pressure, at a temperature com- 
mencing at about 360° F., and slowly rising to about 755° F., 
at which the current is maintained for from one to three 
hours. The base-metal chlorides, and some silver chloride, 
volatilised, are collected, and the excess of the chlorine 
ased is stored. A mixture of hot hydrogen and super- 
heated steam is then passed through the still heated ore 
lor a short time, to remove chlorine, &c. ; mercury vapour 
!r P^38ed under pressure to amalgamate “ floured 
The ore thus prepared is washed by chlorine water, 
wherry chlorides of precious and other metals not^pre- 
vjously removed (except silver chloride) are dissolved. 

filtered from the pt^lp, is treated with sodium 
sulphide to recover the dissolved buetals as suiphidet. The 
Sliver obloridft retained by the pulp is dissolved out of it 
a solution of sodmm thiosulphate, from which solution 


the silver is preoipitated as sulphide. The pulp is then 
treated with h stated proportion of mercury, the wld being 
recovered from the resulting amalgam in the nsuiu w§y, 

— E,S. 

Aluminium / Soldering of . H. Lange, Vosterit, 

Sweden. U.S. Pat. 733,662, July 14, 1903. 

The cleansed aluminium surfaces arc hoatod and covered 
with a layer of molten zinc, end then with molten aluminium- 
zinc alloy; the surfaces are then hold in contact whilst 
being subjected to sufficient heat to melt the alloy. — B. S. 

French Pateni*. 

Steel and Malleable Iron ; Proce.ns for Manufacturing — 

J. A. Hunter. Fr. Pat. 327,566, Dec. 22, 1902. 

Skk U.S. Pat. 719,117 of 1903 ; this Journal, 1903, 214. 

— T. F. B, 

XI, -ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

iA KLECTUO-CHKMISTKY. 

Lead Anodes; Irregularities in the Use of , in Sodium 

Oarbonate Solution. K. Elbs and E. Stohr. Zeits, 
Elektrochem., 190.3, 0, [26], 531. 

In the reduction of aromatic nitro-compounds in alkaline 
solution (preparation of azo- and hydrazo - compounds, 
benzidines, &c.), in which sodium acetate is added to the 
cathode liquid, and the lead anode is immersed in saturated 
solution of sodium carbonate, a high current-concentration 
is necessary, and hence, to prevent tod great rise of tem- 
perature, a low bath resistance. Frequently the resistance 
in the anode-cell rises in a very irregular way ; this arises 
either from chloride in the sodinm carbonate solution or 
from insufficiency of sodium carbonate. In the former case 
the anode becomes coated with a badly conducting crust of 
lead peroxide, chloride, and carbonate, instead of the normal 
coating of peroxide ; in the latter, the peroxide coating 
drops off, and the plate becomes a soluble anode, behaving 
in the inauner described by Isoiiburg (this Journal, 1903, 
559). The sodium carbonate must therefore be free from 
chloride, and at least so much anode-liquid must be used as 
shall allow 15 c.c. of cold saturated sodium carbonate 
solution per arap6re-hour.— J. T, D. 

Lead Carbonate and Chromate ; Anode Potential during 

the Formation of . G. Just, Zeits. Elektrochem., 

1903, 9, [27], 547— .549. 

IsENJiDUG (this Journal, 1903, 539), in his work on the 
formatiou of white lead with lead electrodes, found that the 
potential of the anode rose, at first gnidually, and then 
more rapidly, from 0 '4 to 8*0 volts. The author finds, on 
varying the proportions of sodium carbonate and chlorate, 
that with low sodium carbonate concentration, the anode- 
potential is and remains that of a lead plate in a solution 
containing lead ions (0- 192 volt), but as the sodium car- 
bonate concentration increases, the anode-potential more 
and more rapidly rises from that initial value, the cell- 
E.MF. rises, and the anode ultimately becomes covered 
with, and has the potential of, lead peroxide. With sodium 
chromate the results are similar, but exhibited in a still.higher 
degree. In pure sodium chlorate solution (1*5 per cent.), 
however, the anode-potential is found to increase rapidly 
with the current density ; and the author attributes the 
above-described; behaviour of aolution.s containing mnoh 
sodium carbonate to the gradual lessening of the effective 
surface of the anode, and hence the gradual increase of 
the current density, by the deposition on the anode of an 
adherent carbonate precipitate. This ^oes on till the anode- 
potential has risen to that of peroxide, and peroxide ac- 
cordingly begins to form; at first concurrently with the 
solution of Ited, afterwards exclusively. Experiments with 
copper Imve shown that it, too^ becomes poUrised at high 
current-densities ; when that is the case* eupro-kms < 

as cttpri-lons go into solution.-- J. T. D. 
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SolulioMf ElectrolysU of Aqueoui . 0. Frensel. 

Zeits. f. Elektrochem., 1908. 9 , [24], 487—496. 

Tuesk experiments, made with aolutions of alkalis, are in 
extension of others previousljrniade to determine the nature 
of ammonia solutions. The position of the notch in the 
anode curves and the effect of the previous treatment of the 
electrode are discussed. — W. G. M. 

Alkali Sulphides; Electrolysis of . A. Hrochet and 

G, Ranson. Zeits. f. Elektrochem., 1903, 9 , [23], 
509—511. 

Durkee and others have found that in the electrolysis of | 
sulphides, sulphates are produced. In dilute solutions this 
is so, but with concentrated solutions at (X, sul- 

phur is deposited at the anode and hydroxide and hydrogen 
are formed at the cathode. The sulphur dissolves in the 
solution, to which a yellow colour is thus imparted, but 
forms hydrogen sulphide with the cathode hydrogen. 
There is thus a reversible equation — 

NboS + 2H.0 2NaOH + + S, 

which, however, is not effective in the sense from right to 
left when a diaphragm is used. In an experiment with a 
solution containing 544 grms. of sodium sulphide and 
H grms. of sodium thiosulphate per litre, working with a 
current density of 0*07 amp. per sq. cm. of anode or 
cathode surface and an initial temperature of 68*5® C.j 
using no diaphragm, the temperature gradually rose to 
74° C. in three hours, and the IM). fell from 2 to 1*80 
volts. At the end of this time there was an opposing 

E. M.F. ofO‘2 volt on breaking the circuit, the quantity 
of sulphide was reduced to 476 grms. per litre, whilst the 
quantity of thiosulphate was unchanged ; no trace of 
sulphate was found. With a lower current-density the 
reduction was greater. When diaphragms were used and 
a dilute solution, sulphur was separated and converted into 
sulphurous acid. Hydrogen sulphide was evolved, but to 
a smaller extent as the solution employed was richer in 
sulphide. Wiih a solution containing 500 — 600 grms. of 
sodium sulphide per litre, a current-density of 5 — 6 amp. 
per sq. dcm. required a P.l). of 1*2 — 2*2 volts, but as the 
decomposition of the sulphide requires only a low voltage, 
the F.D. necessary depends mainly on the resistance of the 
diaphragm and the distance between the electrodes. Tlati- 
num, carbon, lead, iron, or nickel could he used as anode, 
unless chlorides were added, in which wise iron and nickel 
formed sulphides and could not be used. Copper acts as a 
soluble anode whether chlorides are present or not. In all 
experiments tried the anode- potential was lower when sul- 
phur dissolved, and higher when it was deposited or oxidised. 
When a concentrated sulphide solution is used and the 
sulphur is passing into solution, there is found to be a 
critical point at which the needles of the ammeter and volt- 
meter begin to oscillate regularly, but iu opposite directions ; 
this is due to the deposition of sulphur from the immediate 
neighbourhood of the anode, with consequent reduction in 
the sulphide concentration, and therefore in the ability to 
dissolve sulphur. The resistance therefore increases, the 

F. l). increases, and the current-intensity is diminished. 
Less sulphur is then deposited and it can dissolve more 
rapidly than it precipitates, so that the volume of current 
increases again, and the cycle recommences. This pheno- 
menon is more clearly observable with than without 
diaphragms. Alkali sulphide solutions always give either 
sulphur or sulphur oxidation products, which finally yield 
sulnhuric acid, according to the concentration at the anode. 

— W. G. M. 

Antimony ; Electrolytic Determination of , and 

Separation from Tin. A. Fischer. XXllI., page 926. 

English Patent. 

Electrolysing Procesus and Appliances ^^Manufacture of 
Oxides of Ck^rint"]. J. Wetter, London. From the 
Elektrizitiita Akt.*Ge9., vormals Scbuckert and Co., 
Ndmberg, Germany. Eng. Pat. 28,853, Dec. 23, 1902. 

S«B Fr. Pat. 326,598 of 1902 ; this Journal, 1908, 796. 

— T. P.B. 
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United States Patents. 

Electrolytic Apparatus. L. Gurwitsch, Kiew, Russia.. 
U.S. Vat. 783,643, July 14. 1903. 

See Eng. Pat. 16,353 of 1902; this Journal, 1903, 872. 

— T. F. IL 

Battery; Secondary . W. Gardiner, Chicago', III., 

Assignor to North-Western Storage Battery Co., Hi. 
U.S. Pat. 732,842, July 7, 1903. 

An outer tray with hermetically sealed lid forms one 
electrode, the other is a smaller perforated tray with wire 
gauze bottom placed within, but insulated from the first 
named, the conductor passing through the latter, hut insulated 
from it. Active material is placed on the inner tray and 
reticulated material on the bottom of the outer vessel. 
The active material on the inner tray may be in the form 
of a relatively hard porous tablet. The electrolyte may 
be caustic alkali and zinc oxide. — W. G. M. 

Electrolytes ; Method of Preparing . W. Gardiner, 

Chicago, 111., Assignor to North-Western Storage Battery 
Co., 111. U.S. Pat. 732,843, July 7, 1903. 

An excess deposit of a metal is accumulated upon ait 
electrode by repeatedly charging a cell containing in 
solution an oxide of the metal and caustic alkali, repleuisli- 
ing the oxide in the solution between successive charges, 
and then, when snlficienl metal has been deposited, re - 
plenishing the cell with a solution of pure caustic alkali 
solution. — W. G. M. 

Active Material [C7rca Sulphate'] for [Plates of] Electric 
Accumulators. A. L. Rosenthal, London, Administratrix 
of S. A. Rosenthal. U.S. Pat. 733,918, July 14, 1903. 

She Eng. Pat. 12,700 of 1902; this Journal, 1903, 803. 

- T. F. B, 

Chlorates and Perchlorates ; Electrolytic Manufacture 

of . P. Lederlin, Chedde, Prance. U.S. Put. 

732,; 53, July 7, 1903. 

See Eng. Pat. 14,387 of 1902 ; this Journal, 1902, 1282. 

— T. F. P. 

Phosphorus ; Apparatus for Making . R. K. Duncan, 

Pottstown, Pa., Assignor to General Chemical Co., New 
York, N.Y. U.S. Pat. 733,017, July 7, 1903. 

Tiik apparatus consists of an electric furnace adaptcjd for 
intensely heating phcsphatic material for production of 
phosphides ; a chamber in which the phosphides are 
decomposed by water; a storage tank for the hydrogen 
phosphide evolved, communicating with a drying chamber, 
and a heating chamber, in which the phosphide is decom- 
posed, connected to a receiver for the products of the 
decomposition. — E. S. 

Phosphorus ; [Electrical] Process of Making . K. K. 

Duncan, Assignor to General Chemical Co. U.S. VaL 
733,316, July 7, 1903. VII., page 908. 

French Patents. 

Electricity ; Non-conductors of , rendered Conduct ant ; 

and Impt. of Bad Conductors of , G. Pommerhun/- 

and H. Wien. Fr. Pat. 327,54 1, Dec. 20, 1902. 

The material to be treated is impregnated with antimony 
trichloride or with zinc chloride. — W. G. M. 

Ozonising; System of F. A. Chadefaux. Fr. Pd' 

327,291, Dec. 12, 1902. 

An electrical generator of the Holtz type is enclosed in “ 
case through which air is blown by moans of a belhnvs, 
which may he actuated by an eccentric attached tc the 
pulley that drives the glass disc of the generator, fn the 
outlet pipe for the ozonised air is a gauze tray containiof? 
cotton wool saturated with ether or other volatile mutter 
capable of lessening the irritant effect of the ozone. 

— W. G. M- 
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(B.)~ELECTR0-METALLURGY. 

Cyanide Silver* bathe [^Silver -plating’] ^ Decompositions 

occurring m . E. Jordis and W. Stramcr. Zeits. f. 

Elektrochem., 1903. 9, [28], 572-575. 

<'aubon dioxide attacks a bath in use to a greater extent 
than one standing idle, but the amount of cyanide decom- 
posed is in excess of that which would correspond to the 
carbon dioxide entering into the reaction. The amount of 
the decomposition is loss in the winter than in spring and 
autumn, probably owing to the influence of temperature. 
Ilaths containing chloride (formed by dissolving silver 
chloride in the double cyanide) are more readily decom- 
posed, and therefore require more frequent regeneration 
than plain cyanide baths do. This disadvantage is accom- 
panied by the advantages that the resistance of the chloride 
bath is only two-thirds that of the pure cyanide bath, and 
that the electrolyte can be attacked without harm by 
relatively large currents, when it contains a larger pro- 
portion of carbonate. The presence of oxalic acid, reducing 
substances, and other bodies in old baths gives an indication 
of the cause of the decomposition of the cyanide otherwise 
than by carbon dioxide. It is commonly stated that an old 
silver bath works better than a new bath, and potassium 
formate and ammonia are sometimes added to a new bath — 
or the latter is heated— to ago ” it. Hut this is uuoecessary, 
a new bath gives good dci) 08 ita if the materials are pare and 
the ammeter and voltmeter are used during deposition. 

— W. U. M. 

Unitkd Statks 1*ATENT8. 

Iron ; FJectrolyticaUy Coating with Zinc. 

E. Goldberg, Moscow. U.S. Hat, 733,028, .Inly 7, 1903. 

J^KK Eng. Pdt. 7923 of 1902 ; this Journal, 1903, 420. 

— T. F. H. 
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j Furnace ; Electric — . P. L. T. H6rouU, La Praa, 
j France. U.S. Pat. 733,040, July 7, 1903. 

I Skb Eng. Pat. 8912 of 1902 ; this Journal. 1903. 917. 

I — T. F. B. 

! Mtiale and Metal Compounds ; Process of Smelting 

[Electrically] . (>. Eglv, Charlotteuburg, Germany. 

U.S. Pat. 733,578, .July 14, 1903. 

^ TiiK process is conducted in an electric furnace, in which 
; the lower, horizontal carbon electrode, at the base of the 
I furnace, is covered by a scoria coiilaiuiug magnesia and 
i other substances, so constiluted as to be a conductor, and 
I to remain solid at the temperature at which the smelting 
of nickel, wrought iron waste, or other metal.s or metal 
i compounds can bo effected. — K. S. 

XII-FATS, FATTY OILS. AND SOAP. 

! Beeswax, Portuguese ; Characteristics of — . H. Mast- 
I baum. Zeits. angew. Chem., 1903, 16, [27], 647 — 653. 

; A coNsiDKHABLK amouDt of beeswax is imported to Lisbon 
I troin Ponugucse colonies, chiefly Angola, whilst the main 
; imported wax is obtained from Hamburg. The 

wax produced in Portugal is formed mainly in cylindrical 
cork hives, known us ('ortigosj which yield annually about 
I “ 700 tons of honey and 1,100 tons of wax.” After removal 
I of the honey, the wax is melted, strained, and poured into 
; moulds, which give blocks of 30 to 35 kilos., known as 
i Gamellas. The export trade is mainly in the hands of the 
i Germans, and samples of each consignment are analysed 
1 by the export firms before being bought. Since 1900 the 
author bus examined a large number of samples of the 
wax from different districts in Portugal, and gives the 
following results of the analysis of 17 samples of undounted 
i purity: — 
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i 

(1*7 

1 1*10 
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The acid, saponification, and ester values arc somewhat 
iovver than in the case of most European varieties of wax. 
This has led to the wax being sometimes suspected of 
adulteration with ceresin, but the author shows that in such 
cases Weimvurm^s method (this Journal, 1897, 939) affords 
conclusive evidence of their purity. 

The variation in the iodine values is greater than recorded 
V different chemists for French, English, or German wax. 
In general, a high iodine value is accompanied by a low 
saponification and ester value, which agrees with the fact 
that beeswax contains hydrocarbons c.apabie of absorbing 
iodine. Buchner’s acid value is somewhat lower than the 
average. 

’J'he colour of Portuguese beeswax varies from light 
yellow to reddish-yellow according to the flora of the 
district whence it was derived. — C. A. M. 

Myrtle ’Wax; Analytical Constants and Composition of 

. W. F. Smith and F. B. 'Wade. J. Amer. Chem, 

Soc., 1903, 26, [6], 629—632. 

The fat examined was extracted with petroleum spirit from 
tke berries of Myrica cerifera. It had the following 
<iharacteri8tic8 : — Specific gravity at 22 ° ( 1 5 • 5° C .) , 0 • 9806 ; 
‘Specific gravity at 99 ° (15*5° C.), 0*878 ; melting point, 
*^8 C. ; solidification point, 45® C. ; saponification value, 
217; iodine value (Hfibl), 3*9; Reichert-Meiwl value, 
f>'5; acid value, 30*7; and refractive index at 80° C., 
1*4863. 

^ Pure palmitin was separated by crystallising the fat four 
<Jxnes from petroleum spirit, but no stearin was found, a 
■result that was confirmed by crystallising the fatty acids 


from a saturated solution of stearic acid by Hehiier and 
Mitchell’s method. Oleic acid and volatile acids were not 
found, and the fat was judged to conrist mainly of 
palmitin with some lower glyceride and a small amount of 
free acid. — C. A. M. 

French Patents. 

Oil from Oleaginous Grains and Residues i Process and 

Apparatus Jor Extracting , and for the Recovery 

of the Solvent. Soc. Urbain, Lef^vre and Tissier, and 
J. Deiss. Fr. Pat. 327.373, Dec. 16, 1902. 

Thk material is mechanically mixed with the solvent in a 
closed vessel, and the resulting solution passed through a 
filter-press and then into a still. The condensed solvent 
falls into vessel communicating with the mixing recep- 
tacle, whence it again passes through the filter-press, and 
so on continuously until the material is exhausted. 

-C. A. M. 

Fatly Matters ; Proce.ss of Extracting , in which the 

Volatile Solvent is ('ompUtely Recovered and Risk of 
Ftre Obviated. L. E. Barbe. Fr. Pat. 327,561, Dec, 22, 
1902. 

The process of cleansing previously claimed (Fr. Pat. 
321,542 ; this Journal, 1903, 794) is adapted to the separa- 
tion of fatty matters. The material is subjected in vacuo 
to the simultaneous action of radiant beat and of air or an 
inert gas, so as to effect rapid solution of the fat and 
subsequently distillation of the volatile solvent. The 
processes of solution, separation, distillation, and con- 
densation are carried out continuously in closed apparatus. 
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Oih and Fats, and in particuiar Cocoanut OH | -N^eutra- \ 
lisation of Xnoa.. des SaYonoeries de la 

Meditarraii4e. Fr. Pat. d27>5dl, Dec. 23, 1902. . 

Thb oilis neutralited with lime, and the result inj; calcium 
sdap rendered easily separable by phasing a current o! air 
through the mixture.— 0. A. M. 

Soaps, ** Transparent Glycerin Manufacture of . 

A, Huch. Fr. Pat. 327,293, Dec. 13, 1902. 

Fatty aci<li are treated in a oloi^d vessel at TO'^—SO® C., 
with the requisite proportion of an alcoholic solution of 
caustic soda, and the soap cooled. Sugar syrup may also 
be used as an ingredient, after being previously heated to 
the right temperature. — C. A. M. 

Xin-PIGMENTS. PAINTS: EESINS. 
VARNISHES: INDIA-RUBBER, Etc. 

(/!.)— PIGMKNTS, PAINTS. 

English Patents. 

Figments ; Processes for Making — . Pigments ; Com- 
positions of Matter to be used for , and Process \ 

of Making same. W. .1. Armbruster and J. Morton, 
St. Louis, Mo., U.S.A. Eiig. Pats. 11,112 and 11,113, 
May 15, 1903. 

Srr U.S. Pats. 731,152 and 731,153; this Journal, 1903, 
874.— F. H, L. 

United States Patents. 

Lithophone [Lithopone] and Glauber Salt ; Process of 

Making . W. I). Gilman, Baltimore, Md. U.S. 

Pat. 732,732, July 7, 1903. 

A SOLUTION of nitre cake in mixed with an excess of zinc, 
and a proper proportion of solution of barium sulphate ’ 
is added, lithopone being precipitated, and sodium sulphate 
being left in solution. According to the second claim, the 
mixture of nitre cake and zinc is treated with steam till the 
free acid is neutralised, then the iron, alumina, cStc., are 
thrown down by suitable reagents, and finally the lithopone 
is precipitated by means of barium sulphide solution. 

— E. H. L. 

Pigments ; Manufacture of Material for Use in the Pro- 
duction of — . L. Wirtz, London, U.S. Pat, 733,308, 
July 7, 1903. 

See Eng. Pat. 14G5 of 1902 ; this Journal, 1903, 705. 

—T. F. B. 

Pigments ; Process of Making . W. J. Armbruster, 

St. Louis, Mo. U.S. Pat. 733,612, July 14, 1903. 

See Eng. Pat. 6521, 1903 ; this Journal, 1903, 807. 

— F. H. L. 

Water-Paint and Method of Producing same. S. S. and 
and B. Ruston, Syracuse, N.Y, U.S. Pats. 782,894, 
782,895, and 782,896, July 7, 1903. 

A COMF08ITION consisting of milk albuminoids, oily, fatty, 
or resinous substances, lime, aluminium or zinc hydroxide, 
and calcium sulphate. The process of making the paints 
consists in Emulsifying the oily or fatty substances, 
mixing with skimmed milk, adding uu acid to precipitate 
the milk and resin, separating it from the whey, then washing 
the curd compound, then drying and pulverising, then mixing 
with the lime compound ohtaiued by slaking the lime with a 
solution of aluminium or zinc sulphate and mineral matter 
in’a finely divided state.** — F. H. L. 

(J5.)-. RESINS, VARNISHES. 

English Patent. 

Varnish t Producliomof Substances Constituting — , 
or for Use in Manufacture, G. Fry, Berwiok-on- 
Tweed. Eng. Pat. 19, 636* Sept, 1902. 

A auBSTiTUTB for theoU or resin base of an oil or spirit 
varnish is prepared by the action Oif mUie4M:id upon some 
substance hke natural turpentine, followed by the deoompo- 


I sition of the nitro 4M>m pound. The material actually 
oi>erated upoo may be one of the varieties of the oleo-resiu 
turpentine, e.g., Venice turpentine, or Canada balsam ; a 
solution of colophony in oil (sjiirit) of turpentine; a mixture 
of colophony with linseed oil, or linseed oil itself; th( 
product in the last case being practically a boiled oil. By 
prolonging the time, or the temperature of nitrification, 
varnishes of quicker drying power and of colours rangiug 
from the normal yellow to an omnge, red, or brown, aLo 
! of greater viscidity than usual, may be manufactured. 

[ ~F. H. L. 

United States Patents. 

Varnish and Method of Compounding. D. Brazeli,. 
Brunswick, Ga. U.S. I’at. 732,514, June 30, 1903. 

Linseed oil (3j pints) is boiled for three minutes, melted 
resin (1 quart) is then added, and the mixture boiled for 
two minutes; white Japan drier (3 pints) is added, and 
boiling is continued for three minutes. After standing for 
two minutes, beeswax (1 gill) dissolved in alcohol gill) 
and turpentine (1 gill) are stirred in, and finally, when the 
mixture has cooled, a volatile petroleum product (1 gill) i* 
added.— R. L. J. 

French Patents. 

Varnish and Varnish Colours ; Manufacture of , atni 

their Applications. J. H. W. Stringfellow and F. M, 
Mainetty. Fr. Pat. 327,261, Dec. 12, 1902. 

See Eng. Pat. 26,852 of 1902; this Journal, 1903, 705. 

— T. F. B. 

Linoleum ; Manufacture of . A. Kronstein. FY. Pat 

327,340, Dec. 15, 1902. 

Wood oil, with or without some resin and other drying oil 
is used as the basis of the composition for linoleum oi 
lincrusta.’* It is preferable to make some addition of oil 
or resin to the wood oil, because if the latter is employed 
alone, the temperature of working must not be permitted 
to exceed 220" whereas with a suitable diluent the 
mass may be rendered insoluble at 300*^ C. The finished 
material is said to resist alkalis better than usual. 

— F. II. L. 

(C.)— INDIA-RUBBER. 

Rubber and Rubber- Yielding Plants from the E. Africati 
Proieciorate. Bull, of the Imp. Inst., Suppl. to Board 
of Trade J., 1903, [2], 68—70. 

A si'EciMKN of a vine from the Nandi Forest has been 
identified as the Landolphia Watsoniana, Vogtherr, two 
from Takaiinga as Landolphia Peterhianu, Dyer, ami 
another from the same district as Landolphia Kirkii, Dyer, 
whilst an euphorbiaceous plant from Takauuga proves to 
be the Manihot Glaziovii, Muell-Arg., a native of Brazil. 

The ** Mbungu ” rubber from E. and W, Africa is U8uall> 
stated to he from the Landolphia Jlorida, whereas the plant 
from Takaunga known by this name is really the Landolphia 
Peter siana. 

Three samples of rubber were submitted to chemical 
examination with the following results ; — 
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The specimen from Takaunga is described as a good hard 
red rubber and is valued ai 2s. 6(f. to 2s. Td, per lb., 
warehouse iqi London, and ihose from Nandi, which aie 
rather softer, would fetch from 2s. 3d. to. 29. 4<f* per Jb. 
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/fnftWr /V«» 3<<»»4o*o. .B. A/Wcon Ptvteclorate. Bull, 
of the Ihip- Suppl* to the Board of Trade J., 1903, 
[ 21 , 70 . «: 

A SAMPLE of rubber stated to have been obtained from a 
creeper \fhich grows in the Wadrnma Forest, Mnele Hill, 
Shimton, has been examined. 

On analysis the sample gave 87 * 7 per cent, of caoutchouc, 
4-2 per cent, of moisture, 4*2 per cent, of resiu, and 
S * 9 per cent, of dirt. Classified as a good, hard, red rubber, 
worth 2s. fid. to 2s. 7d. per lb. ejc warebou.se in London. 

— J. K. B. 

English Patent. 

Imlia-rubher and Leather ; Method and Means for Unit- 

ifiq . H. Hefton-Jones, London. From Koch and 

Palm, Elberfeld, Germany. Eng. Pat. 18,673, Aug. 25, 

1902. 

'run leather surface (freed from grease) is scored or 
roughened if so desired, and then impregnated with a 
solution of rubber in benzene (2 — 5 per cent.), and succes- 
sive coats of the solution are applied until a film of rubber 
is built up on the leather surface. To this prepared surface 
rubber or similarly treated leathiT may be joined in the 
usual manner. 

T.Ajather, coated in this manner, is also claimed as a com- 
mercial product. — K. L. J . 

FuENcn Patent. 

Cement for Leather, Rubber, and the like. C. A. Persson. 
Fr. Pat. 327,633, Hie. 23, 1902. XIV., see below. 

XIV.-TANNING : LEATHER. GLUE. SIZE. 

Leather i Theory of the Formation of . W.Fahrion. 

Zeits. augew. Cberu., 19U3, 16 , [28], 605— 680 ; [29], 
097—704. 

Af»’kr reviewing previous work, the author disensses the 
subject under the headings (A) Animal or oil tanning j 
(11) Vegetable or bark tanning ; (C ■) Aliueral tanning. The 
conclusions drawn are : -Oil-tanned leather may be defined 
as a salt in which the partially oxidised hide fibre plays 
the part of base, and an unsaturated, partially oxidised 
fatty acid, that of acid. Vegetable-tanned leather may be 
regarded as a salt in which the partially oxidised hide fibre 
plays the part of base, and the partially oxidised tannic acid, 
that of acid. Minerahtauned leather is a salt-like com^und 
in which the hide primarily plays the part of acid, chemically 
combining with an oxide of the general formula M3O3. It 
also, however, acts as a base, in that it takes up a certain 
amount of acid. As a general conclusion it may be stated 
that tanning is a chemical process, the leather being a salt, 
in which the hide may play the part of base or of acid. If 
the tanning is to be satisfactory, the hide fibre must suffer 
oxidation in the process, otherwise an imperfect leather, 
which is not Avaterproof, is obtained. — A. S. 

English Patents. 

Depilatories for Removing Hair from Skin and Hides; 

Manufacture of . A. J. Boult, London. From A. 

H. Stone, Boston, Mass. Eng. Pat. 11,320, May 18, 

1903. 

See U.S. Pat. 732,323 of 1902 ; see following U.S. Pats. 

— T. F. B. 

Leather Belting and the like ; Method and Apparatus for 
Manufacturing Artificial — . 0. B. lleichelt, M, A. 
Helbing, and G. R. G. Nienaber, all of New Jersey, 
L.S.A. Eng. Pat. 14,122, June 21, 1902t. 

Bands or ropes of cotton, hemp, flax, &c., are impregnated 
with a mixture of stearin-pitch (500 parts), acid-free resin 
(80 parts), and ** kautschakin ’’ (820 parts), thea treated 
on the outside with ao insulating materiid oomilOsed of 
spirit (60 parts )4 lamp-hlaokvaad kautschukin (20 parts), 
abd finished on the flat sida with a mixtaiw of. spirit, 
(2 parts), ochre (1 partX and kaatochukm (4 part), apd on 
the edges . wto. ?sp^ (2 paria)f sbellac (2 .an4 , 

kautseholciii (1 part>. To preppuce ItaiftmKiuiilil or rubber 


substitute, resin-oil is heated with sulphuric add, the acid 
is remov^ by aqueous alkali, and the^ product is then 
extracted with hot water. This hot extract is treated with 
sulphuric acid, and the resulting precipitate is dried and 
mixed witli colsa-oil and graphite. * 

That portion of the resin oil which resists the action of 
sulphuric acid is mixed with acid-free resin and ozokerite 
forming the stearin -pitch. 

The process is applied either to the completed band or 
rope, or to the individual strands forming them. 

Mechanical details of a suitahlo plant are given. — U. L. J. 

India-rubber and Leather; Method and Means for 

Uniting . H. Sefton-dones. From Koch and 

Palm. Eng. Pat. 18,673, Aug. 25, 1902. XIII. G., 
above. 

United States Patents. 

Depilatory, and Process of Manufacture, A. H. Stone, 
Boston, Mass. U.S. Pat. 732,323, June 30, 1903. 

()riCKLiME is slaked with ii solution of sodium sulphide, 
and then heated to a temperature still higher than that 
resulting from the slaking action.— -R. L. J. 

Tanning Apparatus. C. P. Kerans, Danvers, Mass. 
U.S. Pat. 732,502, June 30, 1903. 

Mki hanical details are given of a tanning vat in AThich & 
trihcdrally-shaped frame carries the hides or skins, uud 
rocks upon a journal attached to the floor of the vaj, 

-R. L. J. 

French Patents. 

Rapid Tannage. J. Ackerraanu. Fr. Pat. 327,231, 
Nov. 18, 1902. 

Tub skins, after the usual preparation, arc tauued in liquors 
composed of valonia (30 parts), quebracho (16 parts), 
myrobalans (49 parts), pine extract (1*5 parts), aud 
formaldehyde (0*5 parts), of 12 successively increased 
degrees of strength— i.e., 4% 7°, 10°, 18°, 16 ', 20°, 24°, 27°, 
80°, 33°, 36°, and -10°). The skins remain in each liquor 
for about a day, and are then treated with the next, the pro- 
cess being further assisted by (1) keeping each succesrive 
liquor at a slightly higher temperature (range, 4° C. to 10° 0., 
Avith increments of 2°— 3 ), and (2) passing into each liquor 
ail electric current, earthed to the ground, of gradually 
increasing voltage (range, 50 volts to 300 volts, with incre- 
ments of 20 — 30 volts). 

The liquors are strengthened and heated in a separate 
copper vessel. — R. L. J. 

Cement for Leather, Rubber, and the like. C. A. PerssoD. 
Fr. Pat. 327,638, Dec. 28, 1902. 

200 or 300 grms. of gutta-percha are dissolved in 100 grms. 
of carbon bisulphide, and 65 to 125 grms. of mastio are 
dissolved in 100 grms. of ether, 5 to 8 parts of the former 
solution being mixed with 1 part of the latter. Afrer 
admixture, the liquids are boiled togther, a process which 
is said to be of capital importance. F. U. L. 

Glue and Gelatin ; Process of Making — . Bheinisehe 
Pateut-Leim und Gelatine-lnd.. Ges. mit besebr. II., and 
R. Arens. Fr. Pat. 327,234, Dec. 8, 1902. 

See U.S. Pat. 721,852 of 1908 this Journal, 1903, 429. 

— T. F. B. 

XV.-MANUEES, Etc. 

French Patent. 

Phosphates ; Process for Enriching Poor with Stmal- 

taneous Production of Precipitated Calcium Sulphate^ 
P. de Wilde. Fr. Pat. 327,069, Dec. 24, 1902. 

Calcium phosphate of little commercial value, owing to 
the proportion of calcium carbonate contained in it, is 
treated^ with dilute acetic or formic acid, which duMolvee 
only the carbonate. The solution precipitate by nui- 
phuric acid, and the calcium sulphate i» eep^rated. , 
acetic or formic acid thus ^generated i4 used aa 
act upon fresh portions of the phosphate, which ip^y M .ii 


920 


JOURNAL OF THB SOCIETY OF CHBIiaAL U 




ibe raw or calcined state. The wash waters are collected 
apart, to bo neutralised b)* milk of lime and coocentrated, 
when they are added to the solution of calcium acetate or 
formate before the latter is treated with sulphuric acid. 

' — E. S. 

XVL-SUGAE. STAECH. GUM. Etc. 

Suyar Determination; Aid to the Fehling Process Jor 
. S. A. Vasey. XXIII., page 928. 

English Patents. 

Stirring Devices, especiatly Jor Mixers for Sugar Masse- 
cuite. II. Wimer, ( ’hnilottenburg, Germany. Eng. Pat. 
21,102, Sept. 27, 1002. 

CoNNKOTEO with the main shaft of the mixer arc four or 
more vertically arranged arms, between two of which is 
situated a stirring drum nmunted on a secondary shaft. 
'Pwo or more of such drums may be provided in long 
mixers, arranged alternately in such a v/ay that when one 
drum is above the main shaft, the next drum is below if. 
The stirring drums are fitted with flat, spiral, ribbed or 
pivoted blades and are rotated on their secondary shafts by 
the resistance of the fluid to the motion imparted by the 
main shaft. —J. F. B. | 

Molasses ; Process Jor Obtaining and Utilising [as \ 
Mordants] the Organic Acids contained in the Residuarg 

Liqtors of . IT. Schrader, IIonningen-on-Khine, i 

Germany. Eng. Put. 20,8.51, Sept. 24, 1902. j 

The residuary liquors (vinasse) resulting from theextiuc- 
tion of sugar from molasses are concentrated to ji sp. gr. of | 
about 1*4; they are then treated in the warm state uith I 
sulphuric acid sufficient in (piantity to combine with the S 
alkali present, l^otassium sulphate crystallises out on i 
cooling and is removed, a ftirther quantity of the salt being 
deposited by standing in open vats. The excess of sul- j 
phuric acid is then removed by treatment with barium 
carbonate ; the liquor is filtered and treated with a decolor- 
ising agent. The use of the organic acids of the vinasse, 
obtained as above, is claimed, for mordanting wool, the 
wool being treated with a combination of metallic mor- 
dants and the organic acids of th(‘ vinasse.” — J. F. H. 

French Patents. 

Sugar; Rejining of . P. A, E. Caille. Fr. Pat. 

327,289, Dec. 17, 1902. 

CUYSTAI.LISEH whito siigHi’ of suitublc grain is mixed with 
water or a dilute solution of sugar, in a vertical mixer of 
small diameter with special arms, at a low temperature, 
until it becomes a fluid pasty mass. The mass is then 
discharged into special moulds w hich are arranged in series 
in a recipient with a perforated bottom. The syrnp drains 
away through the false bottom and the purification is com- 
pleted by placing the recipients in a centrifugal machine. 
The blocks of sugar arc then removed from the moulds and 
dried.— J. F. B. ^ 

Saccharine Liquid from Beetroot and Sugar Cane or Mo- 
lasses; Production of Syrup from Boiled Roots and 

Purijication of . Faison sociale A. Martens and Co. 

Fr. Pat. 327,631, Dec. 23, 1902. 

CnorpEP beetroots are treated with lime and oxdising [ 
•gents such as hydrogen peroxide, barium or calcium per- * 
oxide, during or after boiling with water or steam. The ! 
juice obtained is then saturated with carbon dioxide or | 
other acid capable of precipitating the lime. Molasses are I 
treated with hydrofluosilicic or hydrofluoric acid or salts of 
these acids, to produce with the alkalis of the molasses 
double salts or fluosilicates. The liquor is then treated with 
lime, baryta or strontta in combination wdth a saturation 
process by carbot^r sulphur dioxide or with bark extracts 
coDtaining tannic or gallic acid in presence of alkaline 
earths. The purification may he completed by nascent ' 
hydrogen or with a peroxide and a precipitating acid, 
(Compare Hlavad's Eng Pat. 21,985 of 1901 { this Journal, 
1908, 1462.)— J. F. B. 


Saccharine Juices ; Purification of — before converting 
them info Crystallieed Sugar or Alcohol, J. J. Bignette. 
Second Addition, dated Dec. 24, 1902, to Fr. Pat. 230,39 1 
May 27, 1898. 

In treating saccharine liquids in a centrifugal filter, the 
difficulty arising from the oxidation of the organic matters 
by the rush of air is overcome by closing in the centrifugal 
machine and performing the operation in presence of au 
atmosphere of steam or in a high vacuum. — J. F. B. 

XVII.-BREWING, WINES, SPIRITS. Etc. 

Lactase, E. Bourquelot and H. Hefissey. Gomptes rend. 

1903, 137, [1], 56-59. 

Ix previous work the authors have shown that the property 
possessed by emulsin from sweet alraouds of hydrolysing 
milk sugar is not possessed by certain emulsins of other 
! origins, aud concluded that this property does not belong to 
I emulsin itself but to a separate enzyme, lactase, which 
i sometimes accompanies it. This view is further confirmed 
! by the present scries of experiments, by which it is shown 
I that the kernels of ceitain llosaeeac, such as bitter almonds, 

I peach, apricot and apple, contain both emulsin and lactase ; 
macerations of the leaves of the cherry laurel aud liquids 
obtained from Aspergillus and Polype.rus sulphureus contain 
emulsin without lactase, whilst kephir grains contain lactase 
without emulsin. — J. F. B. 

Bacterium ,* An Oxidising — — , and its Action on Alcohol 
arsd Glycerin, B. Sozerac. Gomptes rend., 1903, 137 
00—92.' ’ 

In studying a wine vinegar the author observed that it 
reduced Fehling’s solution strongly ia the cold, although 
the vinegar vat did not contain (he sorbose bacterium, which 
is capable of converting the glycerin of the wine into 
dihydroxyacetone which possesses that property. 

From this vat cultures were isolated of a bacterium 
differing widely in form from Mycoderma aceti and the 
sorbose bacterium. 

This baeteiium is fairly large and the ceils occur singly 
I or in pairs, sometimes iu the shape of a V. It grows best 
in yeast decoction containing 2 per cent, of glycerin, and 
the most favourable temperature is 28° — 30° 0. It dj>e.s not 
grow in meat bouillon nor does it form colonies on potatoes ; 

! glycerin-agar is a favourable solid medium. 

Existing in a vinegar vat in full activity, this bacterium is 
in a certain sense an acetifying bacterium. Its action on 
ethyl alcohol, however, is relatively feeble, since it produced 
only 0*85 grin, of acetic acid from 2 grins, of alcohol added 
to yeast decoction. 

In this way it is distinguished from the true acetifying 
bacteria such as Mycoderma aceti and the sorbose bacterium, 
and the author prefers to class it among the oxidising 
bacteria rather than the vinegar bacteria. This bacterium 
resembles the sorbose bacterium in its action upo.a the 
polyhydric alcohols ; it converts glycerin readily into di- 
hydroxyacetonc and also yields bodies whicii reduce 
Fehling’s solution in the cold by its action upon eryth 
ritol and sorbitol. — J. F. B. 

Yeast ; Some Constituents gf . O. Hinsberg and K. 

Boos. Zeits. physiol. Cbem., 38« 1 — 15. Chem. Centr., 
1903,1, [26j, 1428. 

By two successive extractions of bottom fermentation beer 
yeast (7| kilos., equivalent to 1 kilo, of dry substance) 
with 8 — 9 and 6 — 8 litres of alcohol, the author obtained 
2*3— 2-8 per cent, (of the dry substance) of “ yeast fat.” 
which has been previbusly prepared byLbw aud Niigdi 
The yeast fat was saponified, and three acids w^ere isolated : 
— (a) A saturated fatty acid, GisHgoO^, small, colourless 
glistening plates, m. pt., 56° C. ; soluble iu alcohol and 
ether, slightly soluble in acetic acid, methyl ether, 
petroleum spirit, very slightly soluble in water ; it forms 
insoluble calcium and barium salts; ( 6 ) an unsaturnted 
acid, Ci 2 H 520 ^(?) separated from (a) by means of the 
solubility of Ha lead salt; it absorbs bromine, and on 
exposure to air acquires a cbaracterlstio odour ; (c) an acid, 
C 18 H 34 O, (?) separated from (a) by means of tbe solubility 
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of it! kad salt, and from (6) by fractional distillation ; ! 
it is a colourless oil, boiling at 210^ — 220"* C. under 12 mm. j 
pressure, and appears to bo identical irith oleic acid. I 

From the alkaline residue after saponification, yeast- 
^holesterolf C 5 «H 440 + HqP, was obtained by extraction with 
etbet; it crystallises in small colourless plates from alcohol 
and melts at 159° C. ; is laevo-rotatory and gives the usual 
cholesterol reactions. 

The mother liquor from the yeast cholesterol contains a 
small quantity of an essential oil, which in a concentrated 
condition bas an odour resembling that of hyacinths, and 
in a dilute condition, that of yeast; it is volatile with 
steam.— A. S. 

Barley ; The Carbohydrates of , and their Transfor- 

matwns during Germination [d/a/ttw?]. L, Lindct. 
Cemptes rend., 1903,137, [1]» 73 — 75. 

of barley ut different stages of germination during i 
mailing were extracted with water containing a little mer- 
curic sulphate. This substance precipitates the nitrogenous 
matters, especially enzymes, and prevents their action upon 
the carbohydrates during the extraction. The filtered 
extracts were then treated with exce.ss of baryta, which was 
subsequently removed by means of sulphuric acid; the | 
solutions were then concentrated and fractionally pre- ' 
cipitated by alcohol. The baryta precipitate is liable to 
carry down with it a little Isevosin which is present in green i 
barley ; the amount of this substance present, however, I 
diminishes during germination, and it is not found in fully ' 
germinated malt. | 

Gums . — lly fractional precipitation with alcohoi, two ; 
gums were separated. The gum which was precipitated 
first was Iffivorotatory ; this gum appears to be identical with 
O’Sullivan’s B-amylan ([ajn= — 140'^) ; it has no cupric 
reducing properties. On hydrolysis it yielded a mixture of 
reducing sugars ([a]D= to +59°); this mixture does | 
not ap[)ear to contain glucose but a mixture of pentoses. ' 
T’he more soluble gum corresponded with a-galactan, 
extracted by Muntz from lucerne seeds ([a] “= +84*6^). ' 
It had a cupric reducing power of .SO — 35 and yielded i 
gdactose and probably Imvulose on hydrolysis. Theso : 
gums are not attacked by diastase nor fermentable by yeast. i 
fioth gums arc present in the raw grain ; the quantity : 
of galactan increases during germination, whilst that of 
nmylan remains practically constant. The author concludes 
that no dextrin is present in either barley or malt. 

Sugars . — Treatment of the alcoholic filtrates by inversion 
at different temperatures led to the conclusion that no 
maltose is present in germinating barley, and this, coupled 
with the absence of dextrin, proves that no internal 
saccharification takes place. The cane si:gar increased 
during germination in the ratio of 1:3. The quantity of 
reducing sugar in raw grain is very small. During j 
germination invert sugar is produced, the amount of ' 
total reducing sugar increasing simultaneously with that of 
cane sugar. The rotatory power of the reducing sugars ■ 
gradually decreases; probably the glucose and imviilose | 
are utilised by the plant for different purposes, the glucose i 
taking part in the respiration and the Imvulose in the i 
formation of cellulosic tissue ; the consumption of kevulose I 
slackens towards the end of the germination. | 

Starch . — The starch grannies are attacked from the sur- 
face; determinations of their volume showed that they ; 
diminished in size during germination.— J. F. B. i 

Barley } Influence of Low Temperatures on Steeped . 

Doemens. Zeits. Spiritusind., 1903, 20, [*^9], 312. 

It may sometimes happen in the winter that the barley in 
the steeping cistern becomes completely embedded in ice in 
some parts, with the result that the germinating poiver i 
^ay be aeriouBlj impaired. S 

The author has studied the effect of low temperatures on | 
Ike germmatiug power of steeped barley. Barley was ! 
«teeped for 17 hours, then immersed in a ireeziog mixture j 
at — 2o°C. until frozen, and then thawed after various I 
periods. The original barley had a germinating power of j 
55 per cent., but after it had been frozen for half an hour I 
and thawed in 1 J hours, the gerroinative capacity had fallen i| 
to ss per cent., whilst come which had peen frozen for j 


four hours and thawed in half an hour only germinated to 
the extent of 6 per cent. 

In a second series of experiments the barley was frozen 
for half an hour at a temperature of — V" to — 1*5° C., and 
the original germinating power of 94 per cent, was reduced 
to 68 per cent. When the temperature was lowered to 
— 1 6° to — 17°C. for a similar length of time only 5 per 
cent, of the corns wore capable of germinating — J. F. B. 

Beers; Observations on the Chemical Analysis of * 
[Part /.] A. K. Ling. Brewers* Jouru., 1903, 39, 
[457], 426—428. 

The author’s scheme for the analytical examination of 
beers includes, in addition to this usual determinations of 
gravity, alcohol, and acidity, determinations of the cupric 
reducing power and optical rotation, expressed in terms of 
*‘ apparent ” maltose and dextrin, of the beer-solids cal- 
culated to 100 parts of original wort-solids, together with 
the percentage of extract fermented, the ash, and ooct- 
sionally the nitrogenous matter. Statistics such as these, 
especially in conjunction with analyses of the malt and any 
other brewing materials used in making the beer and 
records of their origin and treatment, constitute a most 
valuable aid to the brewer in controlling the quality of the 
beer and expressing it in chemical terms. The value of 
the ratio of apparent ” maltose to dextrin is of special 
importance. Several examples are given in the paper of 
analyses of typical beers, with remarks on their age, 
stability, and suitability for bottling in connection with 
the analytical results. Analytical data side by side with 
practical data in this direction are of great importance, and 
it is desirable that such analyses should be made of the 
same beer at various stages of conditioning in cask, and 
after remaining on the forcing tray for definite periods. 

— J. F. B. 

Wines; Differentiation of Mistelle^' from other •^~--~,by 
the Proportion of Acids Soluble in Ether. C. Blarez. 
XXllI., page 928. 

Enolish Tatknts. 

Beer free from Alcohol ; Manufacture of . V. Lapp, 

Jivipzig, Germany. Eng. Pat. 11,223, May 16, 1903. 

Beer wort is treated with air or oxygen and then cooled 
to a temperature of 0° C. ; yeast is then added to the wort, 
which is still maintained at 0°C., and allowed to remain in 
it until, by a process of diffusion, an exchange of the con- 
stituents of the wort and yeast has taken place without 
fermentative activity. This contact of the yeast with the 
wort is allowed to last for about 36 hours ; the yeast is then 
separated from the liquor, which is subsequently clarified 
by double filtration and gassed. — J. F. B. 

Linseed Liqueur ; Production of — , W. Tschappe, . 

Vienna. Eng. Pat. 17,659, Aug. 12, 1902. 

Five hundred grms. of best linseed are placed in six litres of 
boiling water, to which are added 5 — 10 grins, of ** reduced 
blue juniper berries,” and the whole is boiled for an hour. 
Tiie mixture is filtered and the residue is twice extracted 
with boiling water ; the filtrates are boiled down to a bulk 
of about four litres, .500 grms. of sugar are added, and the 
liquor is cooled. It is finally mixed with an equal volume 
of pure alcohol and half a litre of concentrated acetic ether. * 

-J. F. B. 

United States Patents. 

Beer ; Process of Converting Wort into . 0. Selg and 

C.Guutrum, Brooklyn. U.S. Pat. 733,284, July 7,- 1903, 

Tiik wort is run into a vessel and charged with yeast ; when 
the main fermentation is nearly completed and the greater 
part of the yeast has been precipitated into a yeast pocket, 
the precipitated yeast is removed and the fermentation is 
completed with the vessel open. The ^er is then clarified 
by cooling the upper strata, the precipitates are removed 
from the yeast- pocket, and the pocket is charged with a 
** concentrated fermentative and yeast *’ ; the vessel if closed 
and the yeast-pocket is cooled during the ensuing fennen- 
tation. (Compare previous patents; this Jonmal, 1902 » 
402.)~J. F. B. ^ 
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DisHUer^^ Washf ProetsMof Tretunu/-^--^. U. O. Sadr^ 
and C. V, Thierry, Paris. U.S. Pat 732, 2S4, Jane 30, 
1903. 

The spent wash of distiUeriss is concentrated to a syrupy or 
plastic state and the concentrated wash is subjecteid in the 
form of a moving thin sheet to a temperature of 200^^ — 250®C. 
with exclusion of air, the evolved gases are separated, and 
a moving thin sheet of the pulverulent residue i« then sub- 
jected to a temperature of 500° — <i00°C. with exclusion of air, 
the gases evolved ^ing separated. — J. F. B. 

h’RENCH Patents. 

l^Eiher"] Spirits ; Apparatus for the Coutmuous Jiectijica’ 

tion of . E. A. Barbel. Fr. Pat. 296,750, 1900. 

XX.. page 923. 

Spirits $ Apparatus for Distilling - — F. Meyer. 

Fr. Pat. 327,272, Dec. 12, 1902. 

The liquor to be distilled is fed into the top of a column in 
which are situated a number of plates inclined downwards, 
and fixed alternately to opi>o.site sides of the column. The 
liquid flows over the plates downwards in a zig-zag course 
and steam is introduced at the bottom. The apparatus 
is free from all perforations, valves, and complicated 
mechanism. — J. F. B. 

XVni.-P00DS; SANITATION: WATER 
PURIFICATION, & DISINFECTANTS. 

(4.)— FOODS. 

Cheese ; Relation of Carbon Dioxide to Proteolysis in 

the Ripening of Cheddar . L. L. Van Slyke and 

K. B. Hart. Amcr. Chem. J., 1903, 30, [1], 1 — ‘-4. 

To ascertain the extent to which carbon dioxide is formed 
in American ebeddar cheese during the process of ripening, 
and also to learn the nature of the chemical changes that 
give rise to the production of tliis gas, experiments were 
made with two cheeses. One was quite normal, whilst the 
other whs made from milk containiiig chloroform, and kept 
under antiseptic conditions. In the normal cheese, carbon 
dioxide was given off continually, decreasing in quantity 
ifter 20 weeks, but still being formed at the end of 32 weeks. 
The total amount produced was 15 ‘099 grms., equal to 
l)’5 per cent, of the fresh cheese. Only U’205 grm. was 
<iven oft’ by the chloroformed cheese, ])ructically none being 
found after three weeks. The following end-products were 
‘‘ormed by the proteolysis of the normal cheese: — Tyrosine, 
hjdroxyphenylethylamine, arginine (traces), histidine, 
’ysine, guanidine, putrescine (traces), and ammonia. The 
v^arae compounds, excepting hydroxyphenyleihylamine, 
guanidine, putrescint*, and ammonia, were found in the 
chloroformed cheese. In the case of the latter cheese, tlie 
carbon dioxide evidently came from that present in the 
milk, but the carbon dioxide yielded by the normal cheece 
was duo to the decomposition of lactose by lactic acid 
organisms, a small amount also being derived from the 
original milk, and to the respiration of living organisms in 
the cheese. The gas produced after the first few weeks 
apparently came from reactions taking place in some of 
the amino compounds. Deep-seated proteolysis can take 
^ place to a certain limit without formation of carbon dioxide. 
The only active agents present in the chloroformed cheese 
were lactic acid, lactase, and rennet-pepsin. These; 
uj;ider the conditions of the experiments, were unable to 
form ammonhi or secondary amino compounds with pro- 
duction of carbon dioxide. As the presence of chloroform 
could not account for. this inaction, the results suggest that, 
in the normal cheese, some agent must have been present 
which was not present in the chloroformed cheese^ and that 
this extra factor was bf a biological character.— W. F. S. 

Digestion ; Infiueneegf ilbm Coal-Tar Dyestsffs oh , 

A. J. Winogradowk ^its. Untorsuch. Nahr*- n. Genuss^* 
mittd, 1903, 6, [13], 589— 59V. 

The author has Examined the influence of 25 aniline dye- 
stuflfs oh the digesdoh of egg albumin by l^asinc juice. 
The resnlts of the experimentSk which are arranged in a 


> table^ Vhow that the twelve dyestuffs: Safrtnine, Ponceau 
RB, Asofuohsine G, Orange II, Ccernlein S, Phloxiiie KBN, 
Iodo*e 08 ine, Chrysantlitie (Phosphine), Magdala Red, 
Aaoflavin, Benzopurpurini and Cerise, even when only 
1 mgrm. is present (equivalent to 0/ • 01 per cent, of the 

digesting liquid), almost entirely prevent the digestion of 
egg albumin by pepsin. The thirteen dyestuffs : Quinoline 
Yellow, Methylene Green, Acid Green, ‘‘Iodine Green,” 
Azo Acid Yellow C, Yellow T, Naphthol Yellow, Aniline 
‘ Grteu, Pfimuline, Auramine (A, Aniline Orange (Methyl 
Orange), Martius Yellow', and Metanil Yellow, distinctly 
weaken the digestive power of pepsin, but to a smaller 
extent than the twelve dyestuffs previously mentioned. 

—A. 8. 

United States Patent. 

Food Product^ and Process of Produemg same, A. A. 
Dunham, New York, Assignor to the Casein Company 
of America, New Jersey. U.S. Pat. 732,929, July 7, 
1903. 

A ftiiHSTiTUTK for eggs is prepared by mixing with moist 
caflein, from which tlie whey has been removed, desiccated 
milk and sodium bicarbonate until the ingredients are 
Ihorooghly incorporated ; egg-albumin and sodium chloride 
are then added to the mixture, and the whole is incorporated 
and dried. — J. F. B. 

(5.)— SANITATION, 
j English Patents. 

I Furnaces [for Burning Toums* Refuse'] ; /mpts. relating to 

\ , and the Supply and Control of Air to the same. II. 

N. Leask, Manchester. Eng. Pat. 18,233, Aug. 19, 1902. 

An air duct extends along the bottom of the front of th«^ 
furnace, and supplies air under pressure to a cellular 
furnace front, the air passing along two passages np one 
side of the clinkering or furnace doorway, over its top, and 
<lown the other side, into the ashpit. Part of the air l(;avos 
these passages through slits, and gains access to the clinker- 
ing doorways. The furnace front consists of a number of 
units, each comprising a clinkering doorway, and communi- 
cating by a chamber with the ashpit. — L. F. G. 

Ventilation of Unhealthful Works, Mills, and Manufac- 
tories; Contrivance for the — . T. Fisher, Tilantslly. 
Eng. Pat. 19,862, Sept. 11, 1902. 

I A MAIN steam pipe is formed with branches provided with 
u number of jets or nozzles, which discharge into chim- 
neys, flues, shafts, &c., to increase the current of air. 
The pipe system is provided with regulating valves, and 
with means for drawing off condensed water. — K. A. 

XIX.-PAPER. PASTEBOARD. Etc. 

English Patents. 

Paper, Cardboard y and Articles made therefrom; Fire- 

proofing -. H. Grimshaw, Manchester. Eng. Pat. 

17,434, Aug. 8, 1902. 

Paper, cardboard, or the like is treated during or after 
manufacture with a solution of an inorganic salt of ammo- 
nium such as ammonium chloride, sulphate or phosphate, 
in such a way that the salt, being retained in the flnished 
product, renders the latter incombustible or non-inflam- 
mable. — J. F. B. 

Papers; Impts. in Treated or Coated . L. Lebateux, 

Paris. Eng. Pat. 23,174, Aug. 23, 1902, Under Intermit. 
Gonv., Nov. 28, 1901. 

P.VPER is treated or coated either wholly or in parts (reserv^e 
designs) with a mixture of zinc white and a fatty base. 
Only the lighter forms of zinc oxide known under the nam<' 
of “ snow white ” are suitable, and the proportion of oil 
employed is very much smaller than in the case o! a paint. 
A suitable mixture is pure zinc oxide 760 parts, with linseed 
oil 250 parts. Siccatives Or ianU-siccatiVes such ks vaseline 
may be added if desired. ‘ The tinted surface will take 
either printer’s ink or OWinaiy* iflk, and reserve ” desigri>^ 

^ may be developed by rubbing with a knetal stVle. (See also 
this Journal, 1903, 879. )~J. F. B. 
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United States Patent. 

Celluloid or Pyroxylin Compound^ and Process of Making 
same, B. Zuhl, Beilin. IJ.S. Pat. 733,110, July 7, 1002. 

See Edit. 43®^ of 1902; this Journal, 1902, 719. 

— T. F. B. 

French Patent. 

Threads and Tissuos [from Paper Pulp, ^c.] ; Mauufac- 

lure of‘ . C. Kellner. Fc. Pat. 327,176, Dec. 1, 

1902. V., page 905. 

Casein Compound [foi Paper Manufacture} and Us Manu- 
facture, Casein Company of America. Fr. Pat. 
‘327,075, Dec. 24, 1902, 

See Eng. Pat. 28,2.57 of 1902 ; this Journal, 1903, 5G9. 

— T. F. B. 

XX.-FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

Adlumia Chrhosa j Alkaloids of — . J. (). Schlotterbeck 
and H. ( ^ .Watkins. J. Amer. Cbem. 8oc., 1903, 25, [0]> 
596—601.* 

The following alkaloids were separated from this plant : — 

(1) Protopine, C20H19NO5, melting at 204" — 205° C. ; 

(2) jS-honiochelidonine, C2iH2:j>i()5 (m. pt. 159° C.) ; 

(3) adlumine, or CagllmNOi., (ni. pt. 187° — 

188° C.) ; (4) adlumidine, C30H59NO9 (m. pt. 234° C.) ; 
and (5) an unnamed alkaloid melting at 176° — 177° C. 

The organic acids present included citric and tartaric 
acids. — C. A. M. 

Fire-weed and Erigeron ; Essential Oils of ■■■. L. F. 
Kebler and G. U. Pancoast. Amer, J. Pharm., 75 , 216 — 
217. Chem. Centr., 1003, 1 , [26], 1413. 

The so-called fire-weed oil from Erechthitis hieradfolia 
is seldom met with in trade and is difficult to obtain pure, 
as the plants are mostly collected hy unskilled persons, 
whilst the term fire-weed is extended to six different 
plants. Todd, in 1887, stated that pure fire-weed oil has 
a sp. gr. of 0*845— 0*855, and an optical rotation of — 4° 
to + 4°. Some years later F. B. Power found the sp. gr. 
at 18*5° C. to be 0*838 and the optical rotation — 2° 
to + 2°. The two samples examined by the authors had 
the specific gravities, 0*8422 and 0*8244 and the optical 
rotations, + 1*32° and -1- 2*12°; the first oil was soluble 
in an equal volume of alcohol, but the other was insoluble 
in that solvent. 

Erigeron oil is frequently sold as firc-we»^d oil. This oil, 
when pure, h.tis a sp. gr. of 0*850 — 0*870 and an optical 
rotation of + 52°; it is soluble in an equal volume of 
alcohol and it rapidly resinifies. Commercial erigeron oil 
has a sp. gr. of 0*8549—0*8063; optical rotation, from 
+ 28*48° to + 84*28° and b. pt, from 172° to 178° C. 

—A. S. 

Pinene ; Action of Bromine on , in presence of Water, 

P. Genvresse and P. Faiyre. Comptes rend., 1903, 
137 , [2], 130-T-181. 

According to Tilden, pinene will absorb four atomic of 
bromine, whilst Wallach has only l>een able to obtain a 
dibromide. The authors have allowed bromine to act 
upon pinene in presence of water, care being taken to 
prevent the temperature rising. On steam-diKtilling the 
products of the reaction, there were obtained: — (1) A 
colourless liquid, lighter than water, consisting mainly of 
unaltered pinene ; (2) a yellow oil, heavier than water, 
from wbfcb cymene was isolated ; and (3) a liquid which 
crystallised on cooling. . The residue consisted of a brown, 
viscous mass. The crystals, after being re-crystallised from 
acetic ether, melted at 167° — 168° C. They are comjposed 
a saturated compound, identical with the pmehe 
dibrotoide, obtained by Wallach by a different 

method,— A. S. 

Tartars ^ Gasmstric Method for the VeduOftion pf Com^ 
and fir the Determination of Potash. De 
Saporti. XXIlt, page 928 , 


Liquid Storax ; Detection of Adulteration of — »t-, mth 
Rosin. C. Ahrens and P. Hett. XJCIU., page 928. . 

English Patents. 

Oxalates from Formates j Process for the Preparation of 

. W. E. Evans, London. From Elcctrochemisclie 

Werke,G.m.b. H., Bitterfeld, Germany. Kog. Pat. 14,084» 
June 20, 1902. 

Skb Fr. Pat. 322,534 of 1902 ; this Jouniul, 1903, 378. 

— T. F. B. ^ 

Antitoxins and Toxins ; Removal of Alhumin fiom 
Bacterial and Animal O. Imray, Londoin JFrom 
Farbwerke vorm. Meister, Lucius und Brhning, Hoechst 
a/Maiu, Germany. Eng. Pat. 18,340, Aug. 20, 1902. 

Antitoxins and toxins of bacterial or animal origin are 
freed from albumin by digesting the latter by means of 
a suitable proteolytic ferment. For instance, diphtheria 
serum is diluted and precipitated with ammonium sulphate. 
The precipitate is dissolved in water and digested with 
precipitated pancrcatiu in presence of toluene at a suitr 
abh^ temperature. The liquid is filtered and precipitated 
with ammonium sulphate ; the precipitate is dissolved in 
water and submitted to dialysis in the presence of phenol,, 
which is subsequently removed. — J. F. B. 

CC- Dialkyl Barbituric Acids } Manufacture of . 

F. Boehm, London. From Emil Fischer, Berlin. Eng. 
Pat. 1661, Jan. 23, 1903. 

CC-Diai;kvl derivatives of barbituric acid are obtained 
from dialkylmalonic osiers and urea by the action of 
metallic alcoholates. 

The process is r(‘presentt'd by the equation — 

Rj.CcCOOCl^Ha).: + = 

K.J.C : (CONlDj ; CO + 2 C 2 HSOH, 

where 11 is an alkyl radicle. 

For the preparation of di-ethyl barbituric acid, 33 parts 
of sodium are dissolved in 600 parts of absolute alcohol ; 
100 parts of diethyl- imilonio etliyl ester and 40 parts of 
urea are added and the mixture is heated in the autoclave 
for 4 — 5 hours. Crj'stuls of sodium diethyl-barbiturate are 
separated and decom])osed by hydrochloric acid. These 
derivatives have hypnotic properties. — J. F. B, 

CC-Dialkyl Barbituric Acids; Method of Prepare 

ing . F. Boehm, Loudon. From E. Fischer, Berlin* 

Eng. Pat. 20.54, Jan. 28, 1903, 

In the process described in the preceding specification and 
abstract, acyl derivatives of urea, such as acetylurea, may 
be employed instead of urea itself ; the barbituric acid 
derivatives so obtained are the same as when urea ia 
employed. — J. F. B. 

French Patent. 

[Ether} Spirits; Apparatus for the Continuous Rectification 

of . E, A. Barbet. Klevcuth Addition, dated Dec. 

11 , 1902, to Fr. Pat. 296,750, Feb. 1, 1900. 

The simplified apparatus described in the tenth addition 
(this Journal, 1903, 815) can be employed for the manufao- 
ture of sulphuric ether. The ether is obtaiaed as a “head'^ 
product, whilst alcohol at 96 per cent, strength is returned 
to the elherifying vessel for further treatment. The vapours 
are freed from sulphurous acid by passing through o 
solution of caustic soda.— J. F. B. 

XXL-PHOTOaEAPHIC MATERIALS AND , 
PROCESSES. ; 

English Patent. 

Pigment Process of Photography, K. Krayn, Berlitz 
Eng. Fat. 1H,093, June 9, 190^. 

A FiLH of gelatin mixed with pigment is applied to a thhi 
sheet (U*u5 — 0*25 mm.) of mica or celluloid, previou^y 
coated with rubber, or other suiUhle spbqt^e^ ;t4> 
facilitate transfer. • . . . i 
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The ** pigment foil ” thne produced is placed with the 
micH face to the negative, thus obtaining a reversed pohitive 
which is applied to paper, &c., and only requires thus a 
single transfer.— T. F. B, 

French Patent. ! 

Paper or the like for Photographic Purposea ; Chemical 1 

Compound for Preparing . M. Bauer. Fr. Pat. 

.327,706, Dec. 26. 1902. 

See Eng. Pat. 28,284 of 1902 ; this .lournal, 1903, .372. 

— T. F. B. 

XXIL-EXPLOSIVES. MATCHES. Etc. | 

Nitrocellulose Powders; New Stability Test for . ' 

A. r. Sy. J. Amer. Cheui. Soe., 1903, 25, [0]> 549— .370. ! 

After describing the vaiious stability tests, none of which 
are regarded as entirely satisfactory, the author gives an 
account of a new test which he terms The Elastic Limit of 
Poivder Resistance to Neat, This is based on the facts 
f illustrated in the paper by curves and tabulated results), 
that there is a relationship between temperature aud de- 
composition, and that a bad powder decomposes more . 
rapidly than a good ono at a given temperature. Pre- ' 
liminary experiments showed that at SO'^ C. the decomposi- 
tion of a powder was very slow, which was also the case at ' 
100^ C., although at the latter temperature there was a 
marked difference in the behaviour of good aud bad 
powders. Hence 11.5® C. was adopted as the most suitable 
temperature, and the exposures made during the daytime 
for periods of eight hours. During the first day a good 
powder loses little but its moisture and volatile constituents, 
whilst subsequently it loses less than 1 per cent, a da} up 
to the sixth or in some cases the tenth day, after which the 
daily loss gradually increases to a maximum, which is not 
usually reached before the eighth day, and then slowly i 
diminishes. In the case of a bad powder more than the 
moisture and volatile substances are lost on the first day ; 
the daily loss exceeds 1 per ceut. before the sixth day, and 
the maximum daily loss is reached before the eighth day. 
Good powders lose less than a total of 10 per cent in six ; 
days (of eight hours each), whilst the total loss is con- ; 
sideral)ly greater in the case of bad pcjwders. After pro- : 
longed heating the total loss is approximately the same , 
whether the powders be good or bad. As a rule, powders 
retain their shape after heating, though some, usually bad, i 
are fused and soft while hot. ; 

The projwrtiou of nitrogen decreases with the increase 
in the total loss. Thus, samples containing 12*37 to 12 -GO 
per cent, of nitrogen yielded residues containing 4*31 to 
4*91 per cent, of nitrogen, with a total loss of 6.3 to 56 per 
cent. On the other hand, “ acetone insoluble ” nitrocellulose 
increases Muth the amount of total loss. The decomposition 
is slightly affected by the size of the grain of the powder, 
but not Buificieutly to be considered in distinguishing 
between good and bad powders. 

The following method of applying the teat was used by 
the author : — From 1 to 4 grm.®. of the whole powder ; 
were heated ou a watch-glass placed in an oven maintained , 
at exactly 115® C. In the earlier experiments an air bath i 
with a thermostat was employed, but subsequently this was 
replaced by a double-walled copper oven, with the bottom 
of the inner wall made slightly V-shaped to prevent j 
bumping. The boiling mixture placed between the walls | 
consisted of a mixture of commercial xylene and toluene in ! 
the right proportion to keep the temperature within the oven | 
at 115° C. A reflux condenser and thermometer were i 
fixed to the top of the oven. With this arrangement the j 
temperature was found to vary less than + 0* 5° C. After 
eight, hours the watch-glass and powder were cooled in an 
exsiccator and weighed, and the process repeated daily for 
six days or less. 

The advantages claimed for the new test over the old 
methods of testing aflie stability are: — (1) The powder is i 
tested in its natural condition. (2) All the products of | 
decomposition are taken into account; whilst in the old 
tests only acid products are ahown, and in the Will test only 
nitrogen. (3) The decomposition of all nitro-compoands j 
present is showi^ as well as the effect of the decomposi- i 


tion on the powder itself. (4) It affords an indication of 
the effect of smalt (quantities of added substances or foreign 
matters on the stability. (5) It is simple and not subject 
to the variations of the old tests. — C. A. M. 

English Patents. 

Detonators ; Impta, in . F. Hess, Vienna. Eng. Pat. 

13,845, .luiie IS, 1902. 

Thk detonator is tightly enclosed in a suitable cap or 
capsule, thereby causing its explosion to become uniform 
and sudden. Ihis makes the explosive upon which it is 
placed explode with the greatest possible intensity. (See 
also Eng. Pat. 3238 of 1902, this Journal 1902, 562.) 

— L. F. G. 

CapSf Detonators^ or Friction Composition in Cartridges^ 
Tubes, Primers, Fuzes, and the like; Means for Pre- 
venting the Accidental Ignition of from reaching 
the Explosive Charges thereof II. W. W. Barlow, 
Blackheath, Kent. Eng. Pat. 20,467, Sept. 19, 1902. 

The detonating device is so constructed that, if the cap h(^ 
accidentally struck, the gases pass to the atmosphere or to 
cooling chambers, and not to the main exploding charge. 
On beiug struck in the normal mamier of tiring, however, 
tlie cap is carried forward, closing the atmospheric exit 
and opening that leading to the main charge. 

— G. W. McD. 
United States Patents. 

Powder; Method of Glazing . A. I. du Pont, 

Wilmington, Del. U.S. Pat. 733,741, July 14, 1903. 

See Eng. Pat. 7712 of 1903; this Journal, 1903, 822. 

— T F. B. 

Powder ; Apparatus for Glazing . A. 1. du Pont, 

Wilmington, Del. 1J.8. Pat. 733,742, July 14, 1903. 
See Eug. Pat. 7695 o? 1903; this? Journal, 1903, 822, 

— T. F. B. 

French Patents. 

Explosive ; A New . . 1 . Luciani. First addition, 

dated Dec. 22, 1902, to Fr. Pat. 326,037, Oct. 31, 1902. 

Nitrocjotton, containing a high percentage of nitrogen 
and insoluble in nitroglycerin, is mixed with ammonium 
perchlorate powders. The effect of the explosive can be 
increased by wrapping it in perforated sheets of aluminium 
or magnesium, or by the addition of these metals in the 
form of powder. The composition of such an explosive is 
70 per cent, of ammonium percldorate, about 12 per cent, 
of nitrocotton, and 18 per cent, of aluminum or magnesium. 
(See also this Journal, 1903, 760.) — L. F. G. 

Explosive ; Manufacture of a Safety . C. Frank. 

Fr. Pat. 327,721, Dec. 26, 1902. 

Picric acid is dissolved in glycerin heated to 100° C., the 
mixture neutralised with ammonium carbonate, and in- 
fusorial earth added. Any moisture is removed by 
heating. A hot solution of potassium nitrate in water is 
then added, and the heating of the mixture continued till 
at a temperature of 115° C. the mass is nearly dry. A 
small quantity of sulphur may then be added. The mass 
is dried in the sun, and the explosive then formed into 
powder or grains, or compressed into various forms. 

— L. F. G. 

Erratum. 

This Journal, 1908, 821, col. 2. Second Table, under 
Temperatures, /or “ 8,384 read “ 3,384.” 

XXIIL-ANALYTICAL CHEMISTEY. 

A.PPA.BATVS, ETC. 

English Patent. 

Thermometers, Burettes, and other Graduated Tubes ; 
Means for Facilitating the Reading of — — . 1 • 

Kdhler, Leipzig, Eng. Pat. 10,936, May 18, 19C3. 

A V-SHAPED frame, sliding over the graduated initrument, 
carries an eye-piece and swinging mirror, or a sighting 
arrangement (of two horizontal wires viewed transversely) 
and an electric glow lamp. — F. H. L. 
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ISOBOANW--QUANTITA TIVE. \ 

tf^yUrophenol as Indicator, A. Goldberg and K. Nau- 
^ manu. Zeita. ungew. Chem., 1903, 10, [27], 644— C47. 

Spiegel (this Journal, 1900, 1040) recommended the use 
of j 9 -nitrophcnol as a substitute for methyl orangt; in 
alkalimetry, but did not state what quantity of the imlicator 
TTus necessary. The authors find that if too small a 
proportion of p*uitrophenol l)c used, the amount of normal 
acid required by a solution of sodium carbonate is in- 
variably less than when methyl orange is employed. For 
instance, with 0-2 c.c. of a 0*1 per cent, solution of 
p-nitropbenol, 25 c.c. of sodium carbonate solution recpiiied 
5'5 to 6 c.c. of N/2 sulphuric acid, as against 7*8 c.c., 
with methyl orange as indicator. If, however, 1 to 4 c.c. 
of the same solution of p-nitrophenol were used, the amount 
of sulphuric acid used was 7*95 c.c., agreeing fairly well 
with the methyl orange results.— C. A. M. 

Gravimettic Analyses with very small Quantities of 
Substance. W. Nernst and K. H. lliesenfeld. Her., 1903, 
36, [10], 2086—2093. 

The authors use a delicate torsion balance, shown in the 
accompanying figure. The beam is a capillary glass tube 
C, fastened by water-glass to a quartz fibre A stretched 
between the arms of the support. The beam is Lent at 
right angles as shown, and the finely drawn out end travels 
ill frout of a divided scale, its positions being read of! by 
a telescope at a little distance. The amplitude of swing is 
limited by the brass fork 1). The little scale pan is of 



thin platinum foil, and with the attached wires (welded to 
it) weighs 20 mgrms . ) it is counterpoised by a platinum 
riiler attached by water-glass to the other half of the beam. 
T'ho whole is contained in a glass case provided with 
levelling screws, by the regulation of which the pointer can 
be adjusted to the zero of the scale. The balance is cali- 
brated by cutting five weights out of thin platinum wire, as 
nearly as possible a mgrm. each, and reading the de- 
fiections produced ty them separately and in combinatioo ; 
the aggregate weight of the five being accurately determined 
on an ordinary balance, it is a matter of calculation only to 
work out the deflection in scale divisions per mgrm. The 
sensitiveness of the balance remains unchanged for long 
periods; but the zero point is apt to vary, and should 
therefore be verified before and after each weighing. The 
scale-pan itself serves as a crucible, or a crucible of thin 
platinum foil may be placed upon it. With this apparatus 
the authors have effected such determinations as that of 
carbon dioxide in calc-spar, moisture and loss by ignition 
in minerals, atomic weight determinations in fractionating 
rare earths, by weighing oxide and sulphate, &c. All thestj 
can be done with considerable accuraty, and with great 
rapidityi owing to the small quantities of material operated 
on.— J. T. D. 


Gases f Fractional Combustion of ■ — , by means of 
Palladium Asbestos. (). llrunck. Zeits. angew. Chem., 
1903, 16, [29], 695—697. 

Cu.vRmcHKOW has stated (,J. russ. phys. chem, Gvs,, 
19U2, 34, 461 and 710) that Winkler’s method for the 
determination of hydrogen in presence of methane by 
combustion by means of palladium-asbestos is useless, as a 
considerable proportion of the methuno is oxidised at the 
same time as the hydrogen. This statement being opposed 
to the author’s experience, he made a series of experiments 
to test its accuracy, and he concludes that the unsatisfactory 
results obtained by Charitschkow were due to the fact that 
Winkler’s directions w^ere not followed. A complete 
combustion of the hydrogen ceii be efiected without the 
smallest quantity of methane being oxidised, if the following 
conditions, practically identical with those laid down by 
Winkler, be observed. (I) Not more than 25 c.c. of the 
gaseous mixture should he employed. (2) The oxygen 
required for the combustion must only he supplied in the 
form of air. Only in the rare cases where the gusooiia 
mixture is very greatly diluted with nitrogeu is the use of 
pure oxygen pi'rmissible. (3) The capillary tube contain- 
ing the palladium-asbestos must only be very gently heated. 
(4) The test must bo so carried out, that the asbesto.s fibre 
faintly glows only at the inlet end of the capillary tube. 

—A. S. 

Calcium Carbide ; Valuation of Commercial . V. 

Jtccchi. (laz. clnm. ital., 33, [1]» 153 — 155, Chem. 
Centr., 1903,1, [*26], 1438. 

The author’s apparatn.s consists essentially of two 
Mariotte’s bottles A and H jointd by a piece of rubber 
tubing, 'fhe bottle A which is provided with a Mohr’s 
clip, has a mark on its neck. Ihc holder for the calcium 
carbide consists of a glass tube about 10 cm. long, closed 
at its upper end by means of a rubber stopper, through 
which passes a glass rod, bent at its lower end into the 
form of a hook which carries the cylindrical metal receptacle 
for the carbide. The bottle 11 is filled with water satinated 
with sodium chloride or acetylene, and is then raised till 
j the water fills the bottle A up to the mark. The latter is 
I then raised, the clip opened, and the carbide receptacle 
brought gradually into contact with the water. When the 
reaction is couipicte, the apparatus is allowed to cool, the 
bottle B raised till the hwel of water iu the two bottles is 
the same, the clip closed, and the bottle filled up to the 
neck with water from a graduated cylinder, th^ quantity 
required being a measure of the gas evolved from the 
carbide. The author claims that by his method larger 
quantities of calcium carbide (15 grras. or more) can be 
used than ordinarily, and thus ihe difiiculty of obtaining a 
good average sample is to some extent overcome. — A. S. 

Sulphuric Acid; Titration of with Benzidine Hydro- 

chloride. W. J. Milller. Zeits. angew. Chem., 1903, 
16, [27], 653—655. 

Rbfekhing to Rasehig’s modification (this Journal, 1903, 
883) the author asserts that his original method is 
capable of accurately determining 0 '00003 grra. of sul- 
phuric acid, whilst but little time is required for the 
separation of disturbing substances and the precipitation 
from a hot solution. As regards titration of the precipitate, 
he points out that in addition to the loss of time, there may 
be a considerable loss (0*1 to 0*2 per cent, at 25® C.), 
through washing the precipitate, which, as in the case of 
wines, frequently contains colouring matters mechanically 
carried down. A series of tabulated figures are given to show 
that good results are obtained by the original method in tho 
cold, when dilute solutions of benzidine hydrochloride aro 
used. A difference of about 1 per cent, from theory in 
some of the experiments is attributed to the presence of 
carbon dioxide in ihe water. About 200 c.c. of water are 
required for washing the precipitate in Raschig’s modifi- 
cation to obtain good results, which even then may deviate 
from theory by as much as 1 mgrm. The general con- 
clusion is that the modified method may 1^ employed 
when there are no distorbinp^ substances to be removed,, 
bat that otherwise the original method is preferable oa 
account of its greater accuracy. — 0. A. M. 
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Chloride of Lime ; Analytii o/-— . D. de Paepe. Ball. 

Aoftd. roy. Belgique, 17, 92 — 99, Chem. Centr., 1908, 

1, [26], 1434. 

For the determinadon of the available chlorine in chloride 
of lime. Panel’s method is the best. Titration with 
thiosulphate solution, after addition of potassium iodide, 
dlwuys gives results which are too high. By Bunsen’s 
method, the chlorine present as chlorate is returned as 
available chlorine. 

For the determination of the total chlorine, 7*1 grms. 
of this sample are dissolved in 1 litre of water, and to 
30 c.c. of the solution, the amount of arsenious acid 
solution necessary (according to a previous determination) 
to combine with the available chlorine is added. The 
solution is then rendered faintly acid with nitric acid, 
neutralised with calcium carbonate, and the chlorine 
determined volumetrically by Mohr’s method. 

The chlorine present as chlorate is determined by 
treating a further 50 c.c. of the solution with arsenious 
acid as before, then adding 10 c.c. of a solution containing 
iSO grms. of ferrous sulphate and 50 grtns. of sulphuric 
Ocid per litre, boiling for five minutes, and titrating with 
N/10 potassium permanganate solution. Each c.c. of 
. permanganate solution used, represents 0*05917 mgrm. of 
chlorine in the foim of chlorate. — S. 

l^ilicntes ; SimplIJicaiion of the. Analysis of , hy the use 

of Formic Acid. A. Ijcch'^re. Comptes rend., 1903, 
137, [1], 50-51. 

After fusion with any of the bases which are usually 
emplojjred for making the silicate capable of being attacked 
by acids, the material is treated with a suitable quantity 
of boiling water, and formic acid is immediately added 
in quantity sufficient to giv(‘ a liquid containing about 
5 per cent, of free formic acid ; this liquid is maintained 
at a temperature of 10(f C. for two days. The silica and 
titanic acid are completely precipitated without passing 
through the gelatinous state and can bo easily filtered off. 
The filtered liquid is neutralised hy a dilute solution of 
ammonia and again brought to the boiling point. This 
causes the complete precipitation of the iron and aluminium 
without any contamination otlier than the base which was 
employed in great excess to render the silicate capable of 
being attacked ; filtration is easy. The precipitation of 
iron as formate has long boon known, and the author has 
established, by experiments with potash alum, that the 
precipitation of aluminium under these conditions can be 
Effected with great accuracy. By combining the above 
method of employing formic acid with the lead oxide 
method previously described by the author (this .Journal, 

> 1898, 71), all the constituents of a silicate can be accurately 
determined.— J. F. B. 

Manganese and Iron; New Method of Separating . 

M. Dittrich. Ber., 1903, 36, [10], 2330—2333. 

The solution is acidified with sulphuric acid, warmed, and 
ilrystallised sodium sulphite, or sulphurous acid added, 
till the solution is colourle.ss, and a further addition of the 
reducing agent produces no change of colour. The solution 
now contains iron only in the ferrous state. A solution of 
4 grms. of pure potassium cyanide and 1 grm, of sodium 
aulphite in a little water, is now added, and the liquid 
heated for a short while. As soon as the precipitate has 
become of a lighter colour, uu aqueous solution of 1 — 2 
grms. of sodium hydroxide is added, then 20 — 80 c.c. 
of a 3 per cent, solution of hydrogen peroxide, and the 
mixture diluted with hot water. After 15 minutes, the 
hydrated mangimese peroxide is filtered off, washed, and 
dissolved on the filter in a mixture of warm nitric or I 
Sulphuric acid with hydrogen peroxide. From the solution I 
thus obtained, the manganese is precipitated with ammonia | 
and hydrogen peroxide, filtered off, and weighed ns manga- 
dese protoBesquiQxide, M^ 04 . 

[ Tho filtrate is conc^trated, and warmed with 40 — 50 c.c. 

It 10 per cent, solutiqn of ammonium persulphate, to 
complex cyanides. 15 c.c. of concentrated 
acid are then added, aqd the iypn precipitated 
by ammonia solutTpn.—L. F. CJ. ... 


j Antimony I Electrolytic Determination of and Separa^ 
j. tion from Tin, A. Fischer. Ber., 1903, 30, [10], 

I 2348—2856. 

) 

j Like HoUard (this Journal, 1908, 512) the author uses 
I potassium cyanide to prevent the formation and solvent 
I action of polysulphides (NajS 4 + 3KCN =«3KGNS + NajS) ; 

! but he finds sodium sulphydrate yields irregular and 
! inaccurate results, and uses instead sodium sulphide. 

1 To the solution, contained in a platinum basin with matt 
surface, 30 per cent, potassium cyanide solution is added till 
it is decolorised ; electrolysis is begun with the liquid at 
60'"— 70° C., a current of I — 1 • 2 amp. at 1 • 5 — 1 • 7 volts, and 
the cyanide solution is slowly dropped in so as to keep the 
liquid colourless. The deposition of 0*2 — 0*4 grm. of 
antimony will require 3 or 4 hours, and 20 — 30 c.c. of the 
, cyanide solution will be needed. The electrolysis may be 
carried out at the ordinary temperature, in 5 — 6 hours, 

, with a current of O’ 4.5 — 0*8 amp. at 1*7 — 1*8 volts. At 
the higher temperature the platinum anode is slightly 
attacked, hut no platinum is deposited on the cathode. 

For the separation of antimony from tin, Classen’s 
I method (60° — 70° C., 1 — 1*5 amp., 2 — 8 hours), gives 
: accurate results with trivalont antimony, hut with penta- 
valent antimony, though the deposited metal is free from 
tin, the results are always too low, no doubt through the 
solvent action of polysulphides. The addition of potassium 
I cyanide enables accurate results to be obtained with either 
trivalent or pentavalent antimony ; but it also renders the 
co-precipitation of tin more likely, if the experimental 
conditions are not adhered to. The temperature must not 
rise above 30° C., nor the potential difference between the 
electrodes above 1 * 1 volt. About 7 hours are required ; 
the completion of the precipitation is recognised by adding 
10 c.c. of sodium sulphide solution, and observing whether 
after half an hour any deposit of antimony is visible on the 
newly-wetted portions of the cathode. During the process, 
10 — 15 c.c. of the cyanide solution will be required. 
Before beginning electrolysis, a concentrated solution of 
3 — 5 grms. of pure sodium hydroxide (from sodium ; free 
j from alumina) must be added to the liquid; this is to 
‘ check the hydrolytic formation of sodium sulphydrate, 
which favours precipliatiou of tin. — ,1. T. 1). 

J/erewry; Gravimetric and Volumetric Methods of Deter- 
mining . F. M. Litterscheid. Arch. Plmrin., 1903 

^ 241, [4], 306— 312. 

If to mercuric chloride solution there be added excess of 
I potassium bichromate solution, followed by excess of 
: ammonia (or excess of ammonia follow^ed hy chromate or 
I bichromate solution), a lemon-yellow precipitate forms, 

! which becomes dense and granular on shaking, and leave^ 
a solution absolutely free from mercury. This precipitate, 
which has been obtained by different methods by Hirzel 
and by Hensgen, has the formula (NIIg 3 ) 2 Cr 042 il 30 ; it 
gives off no water at 10 (j° C., no ammonia when warmed 
with caustic potash solution, and on heating it decomposes 
explosively, leaving a residue of chromium sesquioxide. 

This precipitate is formed as stated, from a weighed 
amount of the substance in which mercury is to be 
determined, the solution well shaken and allowed to stand 
for six hours, the precipitate collected on a tared filter and 
dried at 100° C. till constant in weight; the results an* 
within 0*2 — 0*3 per cent, of those calculated. The pre- 
cipitate may also be ignited and the chromium sesquioxide 
weighed, but the results are less satisfactory. 

Volumetrically, the mercury solution is treated with 
excess of standard potassium bichromate solution, and 
10 per cent, ammonia solution gradually added to distinct 
alkaline reaction ; the liquid is well shaken for 10 minutes, 
and allowed to stand for at least six hours. It is then filtered 
through a dry filter (the first portions being thrown away), 
and the excess^ of bichromate determined in an aliquot 
portion by acidifying with sulphuric acid, adding potas»uni 
iodide, and titrating with thiosulphate. 

The process is interfered with if large quantities of 
ammonium or sodium salts be present.— J. T, D. * 


JOtJEKAL AND PATENT LITBRATIJIIK.—Gim XXIII. 


CyamdeySoliOiOUM [D^ferminaiion of Gold and Silver] ; 

Mining and Soieutif. Press (Cal), 

April 11, 1903. Chem. MetalL and Mining Soe. of S. 

Africa, 1903, 3, [13], 222. 

CiiRWTT^s method for the assay of cyanide solutions, 
is as follows. From 3 to 10 assay tons of the solution are 
boiled, acidified until they give a strong acid reaction with 
litmus paper, and boiled for 2 — 3 minutes to expel hydro- 
cyanic acid. 20 c.c. of a solution containing 1 grm. of 
copper sulphate are then added from a pipette. When 
the mixture boils, the copper is precipitated by means 
of a slight excess of an alkali siilphido, and boiling is 
continued until hydrogen sulphide is no longer evolved. 
The precipitate is rinsed on to an II -cm. filter, and the 
filter is then folded up with its contents, placed on a 2j-in, 
Hcorifier and dried and burnt in front of a muffle. About 
20 grms. of granulated lead and a little borax glass are 
added and the whole is scorified down to 8 — 9 grms., and 
is extracted and cupelled. • Care must bo taken in pre- 
cipitating with sulphide that the solution is not made 
alkaline again. Half-litre agate-ware saucepans are recom- 
mended for boiling and precipitating, although they are net 
long-lived. The results are as accurate as those obtained 
by any other method. — W. G. M. 

Uromes and Bearing Mvtah: ^ Analysis of . H. E. 

W'alters and (h I. Affelder. J. Amer. Chem. Soc., 1903, 

25 , [d], 632-030. 

ilronzes . — 1 grrn. ^or 0*5 grm. when the lead exc<jcds 
1.1 per cent.) is dissolved in 10 c.c. of warm nitric acid 
(sp. gr. 1 •42) in a covered beaker, and the solution diluted 
with 40 c.c. of hot water, boiled for five minutes, and filtered, 
and the insoluble matter washed with dilute (2 per cent.) 
nitric acid, ignited, and weighed as tin dioxide. The 
filtrate is treated with 2.1 c.c. of ammonia, healed to the 
boiling point, mixed with 5 grms. of ammonium persulphate, 
and boiled for 5 — 10 miuute.s, after which it is acidified 
with sulphuric acid, and the precipitated lead peroxide 
collected, washed with hot water, and returned on the filter 
paper to the beaker. It is now disintegrated in COO — 700 c.c. 
of water, to which are 8ubse<jueutly added about 3 grms. of 
potassium iodide and some starch solution. Alter the 
iodide has dissolved, 10 c.c. of dilute hydrochloric acid 
(1:1) are added, and tho liquid titrated with N/20 sodium 
thiosulphate solution. The number of c.c. used, multiplied 
by the factor 0*5175, gives the percentage of lead. 

The filtrate from the lead peroxide is diluted to 500 c.c., 
boiled, and after the ’addition of 50 c.c, of a 20 per cent, 
t^olution of sodium thiosulphate, again boiled for 5 minutes, 
and filtered, and the precipitate washed, ignited, aud 
M eighed as cupric oxide. 

The filtrate from this precipitate is oxidised by means of 
nitric acid and potassium chlorate, and concentrated to 
about 300 c.c. Iron and aluminium are theu determined 
by the usual methods, and manganese in the filtrate from 
them by adding ammonia to alkaline reaction, boiling, then 
adding ammonium persulphate, boiling for five minutes, 
washing the precipitate with hot water, and weighing it, 
after ignition, as manganese protosesquioxide, Mn 304 . 

Animouium phosphate is added to the filtrate from the 
manganese, and the liquid boiled, nearly neutralised with 
hydrochloric acid, again boiled for five minutes, and the 
precipitated phosphate collected, washed with hot water, and 
either dried and weighed as zinc and ammonium phosphate, 
ZnNH 4 r 04 , or ignited in a Gooch’s crucible and weighed 
as zinc pyrophosphate, ZngPaO;. 

Any nickel in the filtrate is precipitated as sulphide, and 
Ignited and weighed as nickel oxide, NiO. When only a 
small amount of manganese is present, the following method 
*J|ay be used on a fresh portion of the sample : 0*3 grm, is 
dissolved in 10 c.c, of warm nitric acid (sp. gr. 1*20), and 
^fter expulsion of all nitrous vapours the solution is mixed 
'With 15 c.c. of silver nitrate solution (1*38 grms* p^r litre) 
^d about 0*5 gtm. of ammonium persulphate, Wted to 
oxidise, the man^nese to permanganic acid, oboled, diluted 
to lQOe,c>, aiid titrated with standard .sodiuih arsenite or 
hydrogen peroxide Mlution« 


Dotetminaiion of PhoepKorus, — 1 grm. of the samplh is 
dissolved in 5 c*c. of mmiog nitric acid, the solution 
evaporated to remove the bulk of free acid, then mixed with 
10 c.c. of hydrochloric acid, and evaporated to dryness. 
The residue is dissolved in dilute hydrochloric acid, and 
lead, tin, and copper precipitated from the boiling solution 
by means of metallic zinc. The filtrate and washings are 
boiled for a few minutes with some iron solution (free from 
phosphorus) and 10 c.c. of nitric acid (sp. gr. 1*42), then 
treated with ammonia solution and filtered to separate 
most of tho zinc. The precipitate is dissolved in hot 
nitric acid (sp. gr. 1*30), and the phosphorus precipitated 
with ammonium molybilate solution, and determined in the 
usual manner. 

Bearing Metals, — Samples coutainiiig much tin and little 
lead arc analysed as described above. If, however, much 
lead be present together with antimony, Hopkins* method 
of separating the latter is recommended: 0*5 grm, of the 
sample and 0*25 grm. of pure tin are boiled down to a paste 
in a covered beaker with 20 c.c. of nitric acid (sp. gr. 1*33), 
40 c.c. of hot water added, and the precipitate filtered off, 
washed with 2 per cent, nitric acid, ignited, and the tin and 
antimony weighed as oxides. I'he filtrate is rendered 
strongly alkaline with caustic potash, and tho lead oxidised 
by means of 10 grms. of ammonium persulphate. The 
analysis is then completed as in tho case of bronzes. 

For the determination of antimony, 1 grm. of the sample 
and 1 grm. of potassium iodide are gently boiled for an 
hour with 80 c c. of hydrochloric acid (sp. gr. I * 10), aud 
the insoluble matter collected, washed with dilute hydro- 
chloric acid, then with water, and once with alcohol, dried 
at 100"" C., and weighed as metallic antimony. This is 
calculated to antimony oxide, Sb./) 4 , and deducted from tho 
weight of the mixed oxides. The amount of tin is found 
by difference, a deduction being made for that added at the 
beginning. Arsenic is determiued in a fresh portion by 
one of the distillation methods, whilst bismuth, if present, 
is precipitated simultaneously Avith the copper sulphide. 

The paper concludes with test analyses of bronze and 
other alloys.— (h A. M. 

ORGANIC^QUALITA Tl VE. 

Lignite and Coal ; Method of Distinguishing between 

. E. Donath and H. Ditz. Oesterr.-Zeits. f. Ilerg- 

II. Huttenw., 51 , '310 — 314. Chem. Centr., 1903, 2 , 

[2], in. 

LiONiTK and coal are frequcnily distinguished by their 
bshavioiir towards boiling caustic potash solution ; coal is 
not affected, hut lignite colours the alkali solution more 
or less intensely brown. Muck has stated, however, that 
all lignites do not give this coloration. The authors have 
examined the portion of the lignite extracted by alkali. 
The lignite was repeatedly boiled with caustic potasli 
solution, the dissolved matter precipitated with hydro- 
chloric acid, Avashed with water, and airalried ; the yield 
Avas about 5 per ceut. The substance obtained contains 
nitrogen, is casi)}^ soluble in solutions of ammonia and 
sodium carbonate, partly soluble in solutions of sodium 
acetate and sodium sulptiide, and slightly in 96 per cent, 
alcohol. If the lignite be first exhausted Avith alcohol and 
ether, then the suhstunec extracted by alkali is free from 
nitrogen. When heated, the substance extracted by alkali 
decomposes at a relatively low temperature, Avith formation 
of acid vapours. The residue is very stable, and is partly 
soluble in 96 per cent, alcohol. The authors conclude that 
the .substance extracted by alkali consists of tAvo portions : 
(1) a compound of an acid character, insoluble in alcohol, 
which is dissolved by the alkali in the form of u salt, and 
is again .separated by treatment Avith acid ; and (2) an 
ester- or lactone-like compound wliich is decomposed by 
the alkali ; the acid produced is dissolved, hut is separated 
by addition of acid, and is soluble in strong alcohol. The 
residue remaining after the lignite has been exhausted with 
alcohol and ether, and repeatedly digested with hot oauatic 
potash solution, is violently acted upon by nitric acid of 
sp. gr. 1 *055. Tho residue left after this treatment con^ 
tains a considerable proportion of nitrogen | it dissolves to 
a considerable extent in alcohol, and the insoluble potti<^ ^ 
is almost free from nitrogen. 


923 


JOUENAIT OF THE 'SOOIBTY OF CHBMIOAIi UNliuaim. 




The author* find that boiling with nitric acid of »p. gr. 
M(55 nffords a good mean* of dietingoishmg hetwMn 
lianite and coal, the former being wrongly attacked. whiUt 
the latter is unaffected. In mixtures, 10 per cent, of 
bituminous coal or 5 per cent, of lignite can easily be 
delecteil. It is slated that a lignite which, owing to a lire 
in the mine, had been exposed to a high tempcialure, 
irreatly resembled ordinary coal in uppearancc, and bonaved 
like the latter towards caustic potash and nitric acid. 


Wines ; Differentiation of “ Mistelle from other — , by 
the Proportion of Acids soluble in Klher» G. Blaiez. 
Coroptes rend., 1903, 137, [^]» 


Foil the differentiation of “mistelle” wines, i.e., wines 
manufactured by the addition of alcohol to iinfermented 
crape juice, from true wines, the author proposes to 
determine the proportions of acids soluble iii ether. 

“ Mistelle ” wines, being made generally from very ripe 
irraMS, the acid soluble in ether consists of small quantities 
of nmlic acid, whereas fermented wines contain in addition 
succinic acid as a product of fermentation. 


The process is as follows 25 c.c. of wine are concen- 
trated oil the water-bath to a volume of 10 c.c. Ihe 
wine is then exhausted five times with 25 c.c. of ether 
each time. The combined ethereal extracts are evaporated, 
and the residue is dissolved in a little distilled water and 
titrated whh decinormiil soda in presence of phenol- 
nhthaleia. According to this method three samples of 
♦‘mistelle” wines showed from 0*215 to 0*33.t grm. of 
acid soluble in ether per litre, whilst five samples of fer- 
mented wines showed from 0*820 to 1*100 grm. per 
litre.-J. F. B. 


Ltauld Slorax ; Detection of Adulteration of 

liosin, C. Ahrens and P. Belt. Zeits, aiigew. Chem , 
1003,16, [16], 384. 

TiiK authors find that storax adulterated with rosin yield.s 
to light petroleum spirit from 55*1 to 63*7 cent ^ 
extract; this has an acid value between 116*3 
and a saponification value (cold method) between 1 / 1* 6 and 
177*6 Specimens of pure storax of both recent and older 
importation gave a light petroleum spirit extract ol 37- 0 
to 47-6 per cent., with iiu acid value ranging from .17 6 to 
47 'C, and a eaponificutioii value (cold) of 194'6 to 19^ 'd. 
Adulteration with rosin is more readily detected by thi8 
method of separating and treating the light petroleum spirit 
extract than by determining the saponification constants 
of the origioal drug, us recommended by Dmtcmh. 


ORGANIC-QUANTITA TIVE. 

Silk I DeUrmination of ihe Weighting Agents hi Loaded 
— . C. lit*. Zeits. fiir Farben- n. lextil-Chem., 1903, 

2 , [ 13 ]. 201 . 

Thb author confirms the results of A. Muller (this 
Journal, 1903, 622), and states that hydrofloonc acid 
removes the whole of the weighting agents m silk, 
injuring the fibre in any way. His results were checked 
bv determining the ash of the fibres thus treated, which 
elver 0 3 per cent. Vessels of lead or gmta- 

neroba or glass beakers covered with paramc, were 
ImDloyed for the reaction; for experiments on a largo 
scale, wooden vessels free from metals are suit^b. ^ 

Sugar Determination i Aid to Process fir 

" S. A. Vasry. Lancet, 164, 1787. lharm. J., 
1903; n, [3378], 78. 

Tb* author adds a quantity of precipitated calcium 
carbonate or barium^ sulphate to the Fehlmg aolution 
Store titrating uTOi sugar aolution. The cuprous oxide 
»ra«ted, settles with the calcium (mrbonate or barium 
■n[phate, leaving the supernatant liquid clw, so that the 
exact piiiit of transition from blue to colourless can he 
observed.— A. S. - 


Tartars t Gasometric Method far ihe Valuation of Com- 
mercial — , andfoi* the Determination of Potash, De 
Saporta. J. Fbarin. Chim., 1903, 94, [23» 61 -—65. 

The valuation of commercial tartars by titration .is fre- 
quently rendered difficult owing to the colour of the sample. 
On the other hand, the sparing solubility of cream of tartar 
makes the direct gasometric determinatibu, by its action 
upon bicarbonates, in the cold, in the calcimeter, incon- 
vLient. This difficulty of solubility is surmounted by 
boiling the tartar with a solution of boric acid in which it 
is readily soluble, aud, provided an excess of boric acid 
over the quantity required for the production of the double 
salt be avoided, the mixture behaves towards bicarbonate^ 
exactly as if the tartar alone were present. 25 grm.s. of the 
powdered tartar are mixed with 5 grms. of boric acid, and 
boiled for at least five minutes with about 500 c.c. of water ; 
the solution is then cooled and made up to 1 litre. 20 c.c 
of this solution are platted in the calcimeter and treated with 
0-4— 0*6 grm. of crystallised potassium bicarbonate, the 
volume of gas evolved being measured. Calculations ma\ 
be avoided by comparing the results with the volume of ga* 
given off by 20 c.c. of a solution of pure tartaric acid ai 
10 grms. per litre under the same conditions. 

DetsTnimaiion of Potassium Salts. When a normal 
potassium salt, dissolved in a saturated solution of cream cl 
tartar, is treated with an excess of sodium bitartrate, alsi 
dissolved in a saturated solution of tartar, the whole of tht 
potassium in the normal salt is deposited after standing foi 
about 12 hours, in the form of potassium bitartrate. Thij 
precipitate is filtered off and washel with a saturated 
solution of tartar, it is then dissolved by boiling with i 
suitable quantity of boric acid solution aud treated will 
bicarbonate in the calcimeter. The results may be checkei 
by acidiinetric titrations of a portion of the solution befor 
aud after the precipitation of the potash.— J. F. B. 

XXIV.-SCIENTIFIC & TECHNICAL NOTES. 

Poloniumy and the Inductive Property of Radiu.h 
h\ Giesel. Bor., 1903, 38 , [10], 2.368—2370. 

Mauckwaud found that metallic bi.«inuth, kept for som 
time in solution of polonium-bismuth chloride, acquires th 
property of emitting ci-rays, and attribute.s this to a filii 
of polonium precipitated on the bismuth. The author 
however, in repeating Marckwald’s work, could get 
precipitate on the bismuth, and concluded that the emissioi 
of a -rays was induced in the bismuth itself. He now find 
that bismuth, similarly dipped in a I per cent, solution o 
radium bromide, acidified with hydrochloric acid, show 
after one or two days intense a-radiation, but no /S-radici 
tion, though every trace of radium salt was removed froi 
the bismuth. The platinum metals behave like bismutl 
though in a lower degree. A peculiarity of this induce 
radiative power is that it does not (as far as has yet bee 
observed) diminish with time. The small quantities < 
bismuth and of platinum metals dissolved, in these exper 
ments, were precipitated with hydrogen sulphide, and tl 
sulphides were found to emit ^-rays ; it is possibl 
however, that this is due to co-precipitated or adherin 
radium salt. — J. T. D. 

Colloidal Silver. M. Hanriot. Comptes rend., 190a, 
137, [2], 122-124. 

In continuation of his previous work (this Journal, 190 
437, 827) the author has now examined the colloidal silvi 
(silicargol) obtained by Kiispert^s method (this Journs 
1902, 1301 ; 1903, 49). He concludes from the results 
his experiments that (1) the different varieties of colloid 
silver arc distinct chemical individuals, differing in the 
properties and in composition ; (2) the albuminoid matt 
in collargol, the oxide of iron in Cary Lea’s modificatio 
and the silica in silicargol are not impurities, but for 
integral parts of the molecules, and cannot be separab 
without destroying the colloidal silver ; (3) all the mot 
fications give oil carbon dioxide and hydrogen when heati 
in vacuOf and have a greater reducing power than the tilv 
they contain. — A. 8. 
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Maanmum ; The Burning of . A. C. Christomanos. 

Ber., 1903, 36 , [10], 2076—2082. 

If burning roagDcaium ribbon touches a glass marble, 
copper, or iron foil, or any cold substance, grey to black 
spots, surrounded by a ring of white magnesium oxide, 
are formed. A quantity of this grey powder was produced 
on a glass plate, and scraped oft’. A larger (juuntity 
ig produced by burning broad magnesium ribbon th.m 
from narrow ribbon. The powder consisted of 78 per 
cent, of magnesium oxide, and 22 per cent, of fimly 
divided metallic magnesium. If it be mixed with water, 
heat is evolved, and hydrogen given off. More hydrogen 
is evolved from this powder than !rom an equival-nt 
quantity of the finest commercial magnesium powder. The 
final product of the action of water on it, is white magnesium 
hydroxide, MgCOH)^.— F. G. 

Ifydracids ; Ksterification of the . A. Villicrs. 

Comptes renil., 1903, 137, [!]» *'>3 — 55. 

If a mixture of hjdracid and alcohol, which has reached 
the equilibrium corresponding to a certain temperature, be 
exposed to lower temperatures, profound modilications 
occur. In the case of sulphuric acid, the final equilibrium 
is stable and independent of change of temperature; this 
result is due to the stability of the hydrate.s of sulphuric 
acid. Hut with the hydracids a new equilibrium tends to 
be established under the influence of a lower temperature. 
If ordinary ether were not a product of the reaction, the 
new equilibrium would probably be the same as if the 
esterification had been conducted at the lower temperature, 
owing to the partial re-combination of the elements of the 
dissociated hydrates of the hydracids. But ordinary ether 
is produced at the higher temperature in greater proportion 
than that corresponding with the lower temperature. The 
result is the liberation of a greater quantity of water, and 
the propoition of ester tends to decrease not merely to the 
limit corresponding to the lower temperature, hut to a still 
lower limit corresponding with a more highly hydrated 
initial mixture. Successive variations of the ordinary tem- 
perature of the room may bring about a distinct lowering 
of the limit of esterification ; exact determioations are 
wanting, owing to the extreme slowness of the reaction 
between ethyl alcohol and hydrochloric acid at the ordinary 
temperature. Butyl alcohol and hydrochloric acid react 
with extraordinary slowness, and the limit is pr. bably 
lower at the ordinary temperature than at 100® C. With 
the other roonohydric alcohols the velocity generally de- 
creases as the molecular ^yeight increases. The esterification 
of glycol and glycerol by hydrochloric acid is far more 
rapid than that of ethyl alcohol, if account be taken of the 
fact that the limit is lower. This limit appears to be 
reached at the ordinary temperature ; it is lower than at 
100® C., hut the same as at 4 1® C. — J. F. B 

U ydrocarbons } Synthesis of . A. Werner and 

F. Zilkens. Her, 1903, 36, [10], 2116—2118. 

This synthesis depends on the reaction between organo- 
uiagnesium compounds (c.^., phenjlmagiiesium bromide) 
and alkyl sulphates, according to the following scheme : — 

R.Mg.X + SO, = 

K.ChH.,«+, + 

Toluene was synthesised by the action of dimethyl 
sulphate on phenylmagnesium bromide (from hromo- 
benzene and magnesium) in ethereal sDlutiou. 81 per 
cent, of the hromohenzene used was converted into toluene. 
A small quantity (about 6 per cent.) of diphenyl was also 
formed. 

By substituting p-hromotoluene for hromohenzene in the 
last reaction, a 74 per cent, yield ofp-xylene was obtained. 
A very small amount of p-ditolyl was also pro<(uced. 

—T. F. B. 


iit\o Sooitft. 

Cyvwid - PnozBasB zub Qoldobwinbunq. NmH tin* 
schlligigen Quollcn bearbeitet von Mabubx von UfX*AB, 
unter Mitwirkung von Dr, Gkobg Krlwkin, Vorstand der 
clektrochemischen Abteilung dcr Siemens und H*ltke 
A. - G., Berlin. Wilhelm Knapp’s Verlag, 

1903. Price M. 4. 

8vo volume containing 93 pages of suhject-maltor, and four 
sheets of tables and engravings, with 30 illustrations in the 
text. The subjects treated of are as follows : — Intkoduo* 
Tio.v. Older and Newer Cyanide Processes. I, The 
MacArthur-Forrest and Siemens and Halske Ihrocess. II, 
Industrial Examples and Costs. III. Chemistry of the 
Process. IV. Modifications of the Cyanide Process, 

Bactkhia in Mii.iv and its Pboditots. Designed for the 
Use of Students in Dairying and for all others con- 
cerned in the handling of Milk, Butter, and Cheese. 
By II. \y. (\>NN, Ph.I)., ITofessor of Biology, Wesleyan 
University, Ac. Bchman, Limited, 129, Shaftesbury 
Avenue, London, W.C. 1903. Price C^. 

(.’oNTAiNS 290 pages of subject-matter, with 43 illustrations, 
and a bibliographic list of works on the subjects under con- 
sideration. The work concludes with aii alphabetical index. 
The subjects specifically dealt with are as follows : — 1. The 
Nature of Bacteria. 11. Sources of Bacteria in Milk. 111. 
Types of Milk BacteriH. IV. Growth of Bacteria in Milk. 
V’. Milk Bacteria and llialth VI. How shall the Con- 
sumer of Milk Products bo protected? VU. Bacteria in 
Butter. VIH. Bacteria in Cheese. IX. Bacteriological 
Analysis of Milk. 

A Shout Manual of Analytical Chemistry, Quali- 
tative and Quantitative — Inorganic and Organic. Follow- 
ing the Course of Instniction given in the Laboratories 
of the South London School of Pharmacy. By 
.John Mdtku, Ph.I)., F.K.S.E,, &c. 9th Edition. 
Simpkin, Marshall, Hamilton, Kent, and Co., Ltd.,Ix)ndon. 
1903. Piice Gv. 

Dkmy Kvo volume containing 230 pages of subject-matter, 
with 56 illustrations and an alphabetical index. The main 
subjects treated of are as follows : — Part 1. Qualitativr 
Analysis. I. Processes employed by Practical Chemists, 
II. Detection of Metals. 111. Detection and Separation 
of Acid Radicals. IV. (Qualitative Analysis, as applied to 
the Detection of Unknown Salts. V'. Qualitative Detection 
of Alkaloids and Certain Organic Bodies used in Medicine, 
with a General Sketch of Toxicological Procedure. —Part II. 
Quantitative A. N A i.ysis. VI. Weighing, Measuring, and 
Specific Gravity. VII. Volumetric Quantitative Analysis. 
Vlir. Gravimetric Quantitative Analysis of Metals and 
Acids. IX. Ultimate Organic Analysis. X. Special Pro- 
cesses for the Analysis of Water, Air, and Food. XI. Special 
Processes for the Analysis of Drugs, Urine, and UHnary 
Calculi. XII. Analysis of Gases, Polarisation and Spec- 
trum Analysis, ^c. 

Agriculture and Aouioultuual Instruction in 
Germany. Foreign Oftice Miscellaneous Series, No. 594. 
Price 4d, 

Account of the progress of agricultural instruction, witli 
details of organisation, professorial staff equipment, and 
curricala of the various high schools, and of the Agri- 
cultural and Brewing Academy at Weihenstephan. 

Details regarding secondary and elementary agricultara* 
instruction. 

Account of the practical application of agrieoltora] 
science, including the theory of artificial manures. 

General description, with statistics, of agrieoltorml 
produce and industries. 

Causes of agricultural depression, and proposed remedies 
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Crate Import. 

I.—GEkE»AL. 

AusTRiA^HeieeiKY : Proposed Nbw Qrnebal 
CtrsTOXR Tariff. 

Bd. of Trade July 16, 1908. 

(Sm this Journal, Feb. 28, 1908, 235—247.) 

The Board of I^rade has now publiihod, io the ^orin of 
a Parliamentary Paper, a translation of the Tariff, with 
comparison, as far as possible, of the rates of Customs duty 
coptained therein, with the rates at present in force on 
imports into Anstria^Hunga^ from the Unitod Kingdom. 

In publishing this translation the Board directs attention 
to the following points : — 

1. The tariff is, as yet, only in draft form. It has still to 
receive the sanction of the Legislatures of Austria and 
Hungary before any portion of it can be put into force. 

2. So far as regards goods on which the rates of .\u.stro- 
Hungnrian import duties are ** conventional,’* t.e., are fixed 
by existing commercial treaties between Austrk-Hnngary 
and other Powers, no alteration of the present rates can he 
made until those treaties expire, unless special arrangements 
are made with the Powers concerned. 

3. The tariff has been prepared by the Austro-llungarian 
Government in view of the' approaching termination of 
commercial treaties at present existing ^tween Anstria- 
Uungary and other Powers, and the proposed new duties, 
besides being subject to modification by the Legislatures at 
Vienna and Pesth, are liable to farther modification as the 
result of negotiatiohs for fVesh commercial treaties. Any 
reductions of the proposed rates of duty that may be made 
on any articles will apply to similar British goods imported 
into Auetria>itnngdry by virtue of the ‘‘ most-favoured- 
hation'” stipulation of the treaty pf 1S76 between Great 
Biit^ih and the Dual Empire. 

The return in question (reference number, Cd. 1672) 
may ho procured fi’om Messrs. Ky^e and Spottiswttode, 
Faifit Harding Street, London, E.C., at a price of 9d. per 
copy. 

Exhorts of Italy in 1902. 

Formgn Office Seriee, No, 3020. 

A considerable increase, vix.i 1,509,680/., took place 
during the year in the export of raw matcrials,'and this 
notwithstatiding an almost general lowering of prices as 
compared to 1901 : — 

Exports, 



Articles. 


1 

1 1902. 

Increase 
compared 
with 1901. 





£ 

492,624 

£ 

188,464 

53.588. 

93462 

141,608 

43.784 

Iran ore...... 



1 186,084 

Zinc 

Nulpbiir 

Marblo 



506,532 
1,789,666 
; 207.402 

* QflQ HikA 

l/flyo OrP im, t • 

'Volatile oils . , 
Aciflii 



1 400,708 

1 105,292 

itJO./OS 

01,668 

13,168 





Thk Transvaal Tariff. 

9 Telegram from Pretoria^ July 18. 

The Customs Union Tariff has been promulgated as the 
tariff to be enforced in the Transvaal as from the 20th inst. 

Nkw Industrial Movbmknt. 

V ‘s ^ Pall Mall Gazette, July 

TJhe ihcling that Qiireat Britain is belihid its principal 
competitors in th^cquisition of scientific kuowl^ge and 
the appUcatiou of improved methods to the organisation of 
iodiMitryp gave rise to a disoQsrion at a meetiog of members 
of P«rliament held recently under the presidency of Mr. 
Haldftne. Members from both sides d the House were 
present, and it was agreed that should be taken for 


directing the attention of the country and ParUament to 
this matter and finding a remedy. A • preliminary com- 
mittee was formed, consistiM, amongotbers^ of Mr., Asquith, 
Mri Beckett, Mr. Cripps, Colonel Deiiny, MTr. mke, Mr! 
Guest, Mr. Haldane, Mr. Fletcher Moulton, Mr. 1V, Peel, 
and Mr. Austin Taylor. It' is the intention of the com! 
mittee to place themselves in Communication " with tho 
Chambers of Commerce and leading members of the busi- 
ness community with a view to early and effective action. 
Mr. Ivor Guest, 22, Arliugton Street, has consented to act 
as secretary for the present. 

IIL^TAR PRODUCTS, PETROLEUM, Etc. 

Soft ani> LTl^^ID 1 ’araffin: U.S. Customs Dkcision. 

June 1903. 

Soft parafliu, composed of a mixture of paraffin oil and 
ceresiu, and paraffin oil, were assessed for duty under th«' 
proviso to paragraph 626 providing for a countervailing 
duty on petroleum products imported from countries levy- 
ing a duty on such products from the United States. The 
iasporters claimed free entry for both under paragraph 683 
of the free list, which provides for paraffin without limita- 
tion. Following decisions of the United States Circuit 
Court and the tJniteil States Circuit Court of Appeals, the 
Board (June 30th) held both articles to be tree of duty as 
claimed. — K. W. M. 

N ITRON APHTHA LBN E : I J.S, CUSTOMS DkCISION. 

Jm/j^1903. 

This article was assessed for duty at 20 per cent, ad 
valorem, as a ** preparation of coal tar not a colour or dye,” 
under paragraph 15 of the Tariff Act of 1897, ahd was 
claimed by thq importer to be free of duty as naphthalene ” 
under paragraph 524. The Board (July 3rd) sustained the 
assessment of duty upon the ground that naphthalene and 
nitronaphthalene wore two distinct bodies, both chemically 
and commercially. — R. W. M. 


VII.---ACIDS, ALKALIS, Etc. 

Salt Lk^uor [Bitttebn] : U.S. Customs Decision. 

Jfi/y 1903. 

A strong solution of common salt, sodium sulphate, and 
potassium sulphate was. assea^ied for duty at 24 cents per 
gallon under paragraph $01 of the Tariff Act of 1897 as 
an ** artificial mineral water.” The evidence showed that the 
article is obtained in Japan from the drying out of common 
salt hung in coarse bags, and consists of the drippings. 
This process is conducted in summer, and about half u 
gallon of liquor is obtained from a hundred-pound bag of 
salt. The liquor is used, exclusively in preparingbean curd 
on account of the magnesium salts present, Board 

expressed the opinion that the article was properly free of 
duty as a ** crude mineral” under paragraph 614 of the 
Tariff Act of 1897.— R. W. Id. * ’ 

Sulphuric Acid Manufaoturbj Present Condition 
OF THE — — . 

G, Lunge. Fifth Iniernat, Congreee of Appl, Chem., 
Berlin, Zeite, angcw, Chem,, 1903, 10, [29J, 689— 69l. 

Great Britain still holds the lead in the mauufaefure of 
sulphuric acid. In 1900, 992,400 tons were produced from 
pyrites and about 100,000 tons from sulphur and, spent gaS' 
purifying material. Twenty years earlier, 771v^So tone 
were produced from pyrites and about 100,000 tons from 
other sources. In the United States, in 1900, 863, 
tons of aoid wore manufactured from pyrites and sulphur, 
and about 75,000 tons from blende, Ac. The production 
has doubled in 10 years. In Germany, accor^ng to Hasen- 
dever, 279,356 tons were produced in 1882, and; 659, 5M 
tons in 1898, and in 1901 the author estimates that 878,000 
tons were manufactured. After the above * mentioned 
countriei follow Francfi, wberf, in 1899, 499, tons were 
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manuftctured { Italy and Austria, with about 200,000 tons 
each- Belgium, with 164,000 tons; Rutiia, with 125,000 
tons ; and Japan, with about 50,000 tons.— A, 8. 

AasKNic^ Peoduotion of , in North Amrrica. 

Zeiii* angew, Chem.t 1903, 10, [29], 708. 

Arsenical ores have been discovered at various places in 
the United States, but only the deposit at Everett, Washing- 
ton State, has acquired commercial importance. In the first 
year of working (1901), 300 short tons were produced, and 
in 1902, 1,853 short tons. The imports of metallic arsenic, 
white arsenic, and arsenic sulphide into the United States 
are shown in the following table 


Year. 

Quantity, in Lb. 

Value, in Dols. 

1898 

8,686,681 

.*170,347 

1899 

9,040,871 

386,791 

1900 

6,765.069 

260.6(MI 

1901 

6,989,668 

316,625 

1902 

8,110,898 

280,06.5 


Since 1899, Canada has been a producer of arpenic, the 
apiount increasing from 52 metric tons of Avhite arsenic in 
1899 to 275 tons in 1900, 630 tons in 1901, and 726 tons 
in 1902. The whole of the arsenic produced in Canada in 
the past two years was obtained from the arsenical gold 
, ores of tiie Delore mine in Hastings County, Ontario. The 
product, when ready for the market, contains from 29*6 to 
loo per cent, of arsenic trioxide, and is mostly shipped to 
Xew York. The price of white arsenic in New York 
during the past year varied between 3 • 34 cents per lb. in 
January and 2*94 cents in December, the average monthly 
price for the whole year being 8* 16 cents. For ‘*red 
arsenic’* the price was 7*03 cents in January and 6*88 
; cents in December, the monthly average being 6 ’86 cents. 

The total production of the world of arsenic oxide and 
I arsenic sulphide for 1901 is given in the Washington 
report as 7,794 metric tons, or 17,182,524 lb., of a value of 
584,793 dels., the production ot Turkey being taken as 
identical with the figures for 1900. In 1900 the total 
production was 8,128 metric tons, or 17,9 18,989 lb., of a 
value of 735,491 dols. — A. 8. 

Nitiiatk of Soda. 

\V. Montgomery and Co.^s half-yearly Report, July 1903, 

The season just closed will be remembered as one in 
which every available ton of nitrate of soda in Europe 
has been absorbed for consumption. Not only have 
supplies in the ports reached vanishing point, but those 
in interior towns are in the same state ; while consumers | 
of industrial qualities have probably not a month’s supply i 
within their control. This state of things has been | 
arrived at without any material alteration of values, i 
excepting during the past few weeks, and may probably 
be ascribed to the following reasons: — (a) The poor | 
state of the cereal crops on the Continent, requiring the 
liberal application of nitrogenous stimulant in February i 
and March $ (6) the starved state of the land owing to 
comparative abstention from the use of nitrate caused by 
the high prices in the spring of 1902, and to the un- 
certainty as to the sugar outlook ; and (c) to the steady 
and very moderate price always current throughout the 
past season. 

F///.--GAASS, POTTERY, Etc, 

Glass Industry of Gbrmany. 

Cf.S, Cofis. Rtps„ No, 1692, July 9, 1903. • 

The annual production of glass in Germany at present is 
shown in the accompanying table, 

'riie German glass indnstiy comprises to-day 400 factories, 
which give einployment to 85,000 workmen. The Accessary 
raw’ materigli^stuih •• potash, and sand— have 

always hein^ dtawn from l^e sotirces/ It la only in 






y 1 

Variety* 

Quantity* 

Value* 

■v' ' -ii!' 

Glass:— 

Tons. 


Hollow 

133, iW2 

Green 

.58.836 

Klewn plate 

13,774 


Window 

, 78.487 


HoIUhI plato 

39.547 

(JIass licads, Ac 

991 

180,186*’ 

Total 

324,906 

27,420, 


recent years, however, that Germany has taken up the 
muQiifacturo of the finer qualities of glass, which thus far 
have been marketed at home, very little finding its way into 
foreign countries. Since 1870 the imports from Italy, 
Austria, England, and Belgium, the great glass-producing 
countries of Europe, have been rapidly decreasing, and 
Germany now exports to these nations large quantities of 
the coarser glass manufactures. It is doubtful, however, 

! whether Germany will ever be able to compete with Belgium 
ill mirrors or with Venice in fancy-coloured decorations. 

The raw material — white (piart/. sand — is found in* 
Germany in many places in large quantities. The purest 
sands are found in the mnghboiirhood of Aix la Chapelle, 
in Silesia, and in the whole range of the Erzgebirge, which 
.separates Saxony from Bohemia. The factories, for the 
most part, have been built close to the sand beds. The 
chemical factories of the Empire furnish all the other 
necessities of the industry. 

In 1900 the Empire imported 13,119 tons of glass and 
articles manufactured from glass, valued at 2,.5(X),000 dols. 
The exports amounted to 136,811 tons, valued at 10,000,000 
dols. A few years ago six of the largest German glass 
factories formed a trust, with head offices in Cologne The 
German tariff on foreign-made glass has enabled this ring 
to acquire such a monopoly of the sale of glass and glass- 
ware in Germany that it can sell to the home purchaser at 
higher price.s than are demanded for the same artictei 
abroad. ' 

lX,-^BUILDINO MATERIALS, Etc, 

Gkound Mk’A; U.S. Customs Decision. 

,fuly 1903. 

This article was assessed for duty as a ground mineral 
substance ut 35 per cent, ad valorem under paragraph 97 
of the Tariff Act of 1897, and was claimed by the Importer 
to be properly dutiable ut 20 per cent, ad valorem nnder 
section 6, as a ** manufactured article nnenumerated.” The 
Board decided that neither the assessment nor the claini 
was correct, and overruled the protest, at the same time 
expressing the view that the article was in fact a “ frosting,” 
and dutiable at 30 per cent, ad valorem under paragraph 58. 

German Method of Drying Wood. 

V,S, Cons. Reps., No. 1694, July 11, 1903. 

It is a mistake to suppose that wood which has been for ; 
some length of time in a drying room, exposed to a tom- 
)>erature of from 50^ to C. (122® to 140° F.), is dry 
! and fit for use, and will not shrink, split, or bend. . 

I Wood which has been floated in rafts or otherwise glves- 
u more reliable material than that which has been oairried^ 

I by cart or rail to the sawmill and workshop. While tile; 

wood is lying in the water its sap and salts are diffused * 

' out. This diffusion process will progress more slowly tf' 

; the ordinary temperature of river water — i.e., at from 12*^ 

I to 18'" C. (52® to 65® F.) — than it would at a higher 
! temperature, but the length of time rafts in Gemumy 
usuiUly spend on their journey down rivers is entirely 
sufficient for this process to take place, cveu at an nn&vour- . 
able temperature. 

The drying process, as practised in Gemuuiy, ie mii 
follows:— The boards are loaded on asmall cart^ leavftw- 
small spaces between them by placing narrow stripe & 

' position. The can: is then pushed into the fUat; dryki^ > 
room. The tiae of these rooms ie oiosilly fromi.Sg; to 
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30 metres (66*45 to 84*25 ft) long, end 

height to oorrespood. The temperature is kept betweeu 
{^0® and 60® C. (122® and 140® F.)* Steam pipee, placed on 
one side and underneath the flooring, supply the necessary 
heat, fresh air being admitted from ouo side by openings 
which can be wholly or partially closed by means of slides. 
Ventilators are also employed. The air, after becoming 
saturated with moisture, is then forced out at the other 
side of the room. After having been thus prepared, the wood 
goes into a water bath, where it is kept for about a fortnight. 

It is better to have the first drying process followed by 
ai second one in another drying room, which is heated hy 
means of a stove extending its whole breadth, provided with 
fhel, usually coke, from the oufside. On being withdrawn, 
after about 12 or 18 hours, the wood is quite dry and in 
perfect condition for use. 

Wood which has gone through the lixiviaiion process 
makes very useful timber, and it is less liable than non- 
floated wood to be attacked by micro-organisms, the reason 
for this being that the lixiviated wood consists almost 
exclusively of cellulose and lignose, on neither of which 
do mould nor bacteria thrive, ^)uch timber will require 
but a slight saturation with an antiseptic solution to become 
safe from putrefaction and destruction through fungi. 

Portland Cembkt in Germany. 

U.S, Com. Rep.^ No, 1691, July 8, 1903. 

The cement manufacture is one of the imlustries in 
Oermany in which production is excessive. There were 
in operation at the end of 1899, 2Gl cement factories, and 
their number has increased since then. 

During 1901 there was consumed in Germany 14,600,000 
barrels of cement, while the collective productive capacity 
of all their factories was 29,000,000 barrels per untmm. 
Ikere must have been in 1901 a surplus of from 10,000,000 
to 12,000,000 barrels, of which there was exported 506,652 
tons, leaving a large excess, which broke down the market, 
reduced profits, and brought on a crisis in the industry 
from which it has not yet recovered. 

From 1890 to 1900 all kinds of construction which use 
cement were active io Germany, and the consumption was 
enormous and increasing. Millions of barrels were used in 
the construction of the Kaiser Wilhelm and the Ems canals, 
and in improvements in the libine, Weser, and other rivers. 
It was expected that the Midland Canal would also be 
authorised, and the cement factories made preparations to 
meet that additional demand, so that the postponement of 
the project was among the causes of the overproduction of 
that period. The situation led to a new effort to unite the 
several groups, into which the cement makers were divided, 
into one eomhmation, which could restrict the output, and 
restore prices to a profitable basis. The eflfort proved 
fbtile, and the result was war between the competing 
laetories. 

The year 1903 br<»ught no relief. The supply of cement 
everywhere exceeded the demand. Building operations 
•lackened, while labour and fuel — two of the two principal 
factors in cement production — maintained their values. 
Tlie only outlet lor the surplus was through exports, and 
th^ iopreased from 497,780 metric toos’*‘ in 1898 to 
528,676 tons in 1899, 543,991 tons in 1900, and 641,520 
toot in 1902. Of this export the United States took 
197,174 tons in 1900, 108,596 tons in 1901, and 246,726 
tons in 1902. The Netherlands took 66,837 tons ; British 
Bonth Africa, 86,720 tons; Great Britain, 38,534 tons; 
and Braiil, 18,209 tons. 

Under the present tariff, cement is free of duty when 
imported into Germany, and there was a small influx of 
51,947 tons in 1902, from points in Belgium, Denmork, 
FiranCe, Austria, and Switzerland, where there were fac- 
tocioe near the fronting. To shutout this slight competition 
dm new German imposes a duty of .60 pfennigs 
(abenl 19*oents) per 100 kilos. ($1.20 per metric ton) «n 
cmmmt, at against $4.04 per ton duty assessed hy Eussia, 



* 1 metric ton 2,205 lb. 


$2.38 in Austria and Switzerland, $1.42 in Sweden, and 
$1.76 in the United States. 

Only those factories which are well placed for obtaining 
raw material and handling iheic product are able to c am 
any substantial profit ; many establishments are working 
at a loss. Early in the present year there was a meeting 
in Berlin of cement manufacturers from all parts of the 
Empire, which appointed a commission to consider and 
report upon a plan for the organisation of the entire 
industry under a cartel, or syndicate, which should control 
output and manage the market. Thus far the commission 
has not reported, and its silence is taken to show that the 
differences between local syndicates and individual factories 
have again been found irreconcilable, and that no general 
basis of combination can be reached. 


X.--METALLUBOY. 

Piiosi'IIOR-Bronze Articles: German Customs 
Decision. 

Rd. of Trade J,^ July 16, 1903. 

Metal plHte.s, about 5| inches long, IJ^ inches wide, and 
inch thick, grooved lengthwise, and serving as cellulojic 
cleaning apparatus, are dutiable according to the nature 
of the material employed, and according to their external 
character, as “ rough goods of phosphor-bronze,” at the riite 
of 30 marks per 100 kilos. (1.5 a‘. 3(/. per cwt.). 

Output of Bismitu Ore and Antimony in 
United States. 

Bd. of Trade J.^ July 23, 1903. 

According to the advance sheets of “ Mineral Resources 
of the United States,” published by the United States 
Geological Survey, the production of bismuth ore in tlie 
United States during 1902 amounted to 37*5 short tons 
(of 2,000 lb.), a'l compared with a marketed output of 
318*6 short tons in 19ul. The entire production during 
1902 was obtained from the Ballard Mine, Colorado, and 
none of the output was sold during that year. 

The production of antimony in the last two years was as 
follows : — 



1901. 

1902. 


1 Tons of 

Tons of 


2.000 lb. 

2,000 !lj. 

From htird load 

2,235 

2,904 

domesric ores 

no 


„ foroiftii orej 

353 

667 

Total produced 

2,638 

3,561 


Aor/’.— The imports of the metal into the United States amounted 
in 1902 to 2,004 tons, as compared wi*^h tons in 1001. 


Although many deposits of the mineral occur in tin* 
Western .States, the production of metal from domestic 
ore has never reached an important position, the largest 
quantity produced in one year being but 295 short tons m 
1895 in an estimated total produotion of 4,000 tons ol 
metal from all sources. Since 1895 the production of 
antimony from domestic ores has declined, until there was 
practically none so produced in 1902 as compared with 
short tons in 1901. 

Manganese Industry op the Caucasus. 

Mon. dea Inier&ts MaterielSf June 11 ; through 
Bd. of Trade J.^ July 23, 1903. 

A conference was recently held at St. Petersburg to 
consider measures for ameliorating the condition of the 
manganese industry in the Caucasus. 

The accompanying table shows the production in, and 
ezpo^tion from, the Cattcastts of manganese, daring each 
of the last eight years. / 

The exportation of manganese from Brazil rote 
ahoat 100,000 poods in 1894 to 7,600,000 poods in 1900. 
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'fear. 

Production. 

Export. 


Poods. 

Poods. 

189S 

7,208.649 

10,100,870 

1896 

9.706,288 

8,807,045 

1897 

12.131,807 

10,899,780 

1898 

10,259,201 

14.010.943 

1890 

34.(152,432 | 

' 21,058,581 

1900 

40,303.480 

25, (9(5, 020 

1901 

22,609,035 ! 

20,730,000 

1902 

24,943,315 | 

27,499,000 


Pood = 30 lb. avoirdu|»oisi. 


It has beou iuggested that, rather than export the mineral 
at a reduced price, the question of utilising the raar product 
in Russia itself should be considered, with a view to trans- 
forming it on the spot, and opening up a trade in the 
tinishcd product. 

The necessity of some immediate action is evidenced by 
the fact that owing to the crisis through which the metal- 
lurgical industry in the south is passing, more than 50 per 
cent, of the existing coke furuaces are shut down, and less 
than 50 per cent, of the productive capacity of the blast 
furnaces is utilised. 

M. Zeidler, the director of the Soci4te de Kertch, recom- 
mends the erection of blast furnaces at Poti or Batoum, 
close to where the mineral is found, and urges, on account 
of the geographical position of the Kertch works, the 
repayment of the import duties on foreign fuel necessary in 
this manufacture for export. 

The special commission appointed to examine the ques- 
tion have also presented a report on th(i possibilities of the 
production, for export, of ferro-manganese in Russia, 
demonstrating that, unless the mineral industry of the 
Caucasus receives special advantages through export 
bounties and reduced transport rates, Russian ferro-man- 
ganese cannot compete successfully on foreign markets. 

I he granting of such benefits to the Caucasian industry 
alone is, however, opposed by the representatives of the 
manganese industry of the Nicopol district ; albeit the 
production there only amounts to 4,000,000 poods. 

The request for reduced transport rates has been refused 
again quite recently, the authorities at St. Petersburg ex- 
pressing their .opinion that such reduction would only 
benefit foreign buyers by causing a drop in the price of the 
mineral, this being the result of the reduction which was 
made in 1899. 

In view of the many conflicting interests, the conference 
decided to leave the Government to settle a course of action, 
submitting at the same time all the considerations set forth 
during the debate. 

The progress which has already been made in the produc- 
tmii and sale of spiegel and ferro-mangauese in Russia is 
evidenced by the following statistics : — 



Production. 

Sale. 

j 


First 


First 

[ 

1901. 

Six Months 

1901. 

Six Months 



of 1902. 


of 1902. 

1 

Spioffel (12 to 14 ! 

Poods. 

1 

Poods. 

Poods. 

Poods. 

per cent.) .... 
»P>egel (18 to 20 

807,000 

659,000 

478,000 

76,000 

percent.) .... 
rerro-maiiEaneso 

1,492,000 

899,000 

801,000 

744,000 

611,000 

593,000 

303,000 

387,000 


The stocks of the mineral accumulated at Tchiatour, 
ichikour, Poti, and Batoom amount to between 80 and 40 
million poods, or nearly one year’s shipments* 

As showing the resale of neglect in the mining and 
manganese of the Caucasus, which is stated 
in the world, it is pointed out that the 
i* ojbtiiitiittg a bi^er price on the Lon^n 


XJL^FATS, OILS, 

\^nGRTXBLB Wax Til ADR OF HaMBURO* 

Foreign Office Annval Series, No, 2998. 

Carnauba vegetable wax wavS in considerable deuMUKl 
during the greater part of last year, the iniportatiORf 
reaching 11,500 cwts., as against 7,644 cwts. in 1001. The 
use of this product by German industries appears to be 
developing from year to year, and the Hamburg market for 
Carnauba wax has now become of greater importance than 
that of the United Kingdoio. 

Tne prices of Japan vegetable wax reached a quite 
exceptionally high figure last year, importations being 
limited in extent. 

ToII.ET SOAl’S AT WoCHOW (ChINA). 

Foreign Office Annual Series, No. 3006. 

The Chinese arc beginning to use soap for shuviog, and 
there might be a sale for a cheap sconred shaving soap, 
preferably coloured and packed in lius. 

British soap of a well-known brand sells at Itf. per box 
of three cakes, but being packed in plain cardboard boxes 
and but slightly perfumed, it is not so much in demand 
as the cheaper and highly scented French and German 
varieties, which come out in ornamental covers, and sell 
well at from 6d. to 1». per box. 

Jatropha Nuts: U.S. Customs Dkcisionm. 

Juig 1903. 

Ti-e fruit of the candle tree (aleuriies triloba), of the 
family of castor oil plants, designated also as Jatropba 
nuts, were assessed for duty at 25 cents per bushel at ** oil 
seeds,” under paragraph 254 of the Tariff Act of 1897. The 
importers claimed them to be free of duty under paragraph 
548 as ** nuts which are drugs and not edible.” TTie evidence 
showed that an oil is obtained from them known as bankul 
or candlc-nnt oil, which is a mild cathartic similar to castor 
oil in its action. The Board found them to be unfit for food 
in any sense, and sustained the contention of the importer. 

-~R.W*M. 

Xlir. C.-^INDIA'^nUBBER, Etc. 

VuLCAMiTE Tubes and Soft India-Bubbeu Piping 

FOE Insulating Pueposks: Geuman 
Customs Decision. 

Bd. of Trade July 16, 1903. 

The method of distiugaishing between these two classes 
of goods is to be as follows : — The tube is held in both 
bands and bent sharply to an angle of 90 degrees ; if it 
then bnuiks, it is to be considered as vulcanite, and is free 
of duty ; but if it merely becomes indented, it is to be 
treated as soft india-rubber, and is to be dutiable at the rate 
of 40 marks per 100 kilos. (1/, Os. 4d. per cwt.). 

XIV,---TANNINGf LEATHER t GLUE, Etc. 

France — Corsica : Tannino Extract from Sweet 
Chestnut Wood. 

Foreign Office Annual Series, No. 3010. 

The British Vice-Consul at Bastia refers to the rapidly 
extending utilisation of tanning extract from the wood of 
the sweet chestnut tree for the tanning of sole leather. 
Large quantities are prt^uced in France, bui the Corsioao 
wood appears to be particularly rich in tannin. 

Corsican extract, concentrated to 25” B., contalos front 
31 to 33 per cent, of taonio, as against about 28 per oeoL 
in French extracts. The colour is also good. 

Three large factories are in full work, and a fourth ii, jft 
coarse of conitruotioo, all in the vieimty of Bastia. 
are dpsely studying the requirements of British tanneie 
with a view to supplying an artiole exactly sidted to thoir 
netdf. 
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XV^^AIfUilBS, Ete. 

■ FEBTlUSBKi AKD FXBDlMa StUITFS ACTJ^898. 

TimeM, July 81, 1903. 

The President of the Board of Agriculture has ap^wint^ 
a departmental committee to inquire into the iirorkiDg in 
(treat Britain of theFertiliseri and Feeding Stuffs Act, 1893, 
ilic various methods in which it hai been administered, and 
the results which have attended its operation; and to 
repori whether any, and, if so, what further measures can 
with advantage be taken for the better protection of vendors 
and purchasers of the articles to which the Act applies. 

The Committee is coiiHtitiiied as follows, vi*. :--The 
Kiaht Hon. Lord llurghclere (chairman) ; Dr. Thomas E. 
Thorpe, C.B.. F.H.S., Wncipal Chcmi.st of the Government 
Laboratory i Mr. Archie K. Loyd, K.G., M.P. ; Dr. Andrew 
Peebles Altken ; Mr. James William Clark, Legal Adviser 
to the Board of Agriculture ; Mr. Thomas Klborough, 
Mr. Alexander M. Gordon, Mr. Isaac Pearson, and Mr. John 
W. Spear, M.P. Mr. U. H. Hooker, of the Board of 
Agriculture, will act as secretary to the committee. 

XIX.-^PAPER, PASTEBOARD, Etc, 

Ci5U.ULoiD B.\ll8 : U.S. Customs Dkcision. 

June 1903. 

Following pievious decisions the Board decided, June 26, 
that variiuis forms of hollow celluloid balls used as toys 
and in table games were dutiable at 3.'i per cent, ad ralorem 
under paragraph 418 of the Tariff Act of 1897, as ** toys,’* 
and netfat 05 cents per pound and 25 per cent, ad valorem 
as “ articles composed of pyroxylin under paragraph 17. 

— B.W. M. 

. XX.^FINE CHEMICALS, Etc. 

Mexican Linai.oe. 

U,S, Cons, Rep., No. 1695, July 13, 1903. 

Mexican linuloc (Amyrts linaloe') is a large tree, the wood 
of which is soft, and of a light yellow colour. The bark exudes 
a resin called ** XochiopaT.” The wood has a very pleasant 
odour, which is compared to that of a mixture of essence of 

lemon and essence of jasmine, and upon distillation yields j 
from C to 9 per cent, of a very light yellow essence. This ' 
tree abounds in the southern parts of the States of Puebla | 
and Guefrero. Indeed, it is reported to grow in the tropical i 
portion of the Pacific slope of Mexico at the same altitude 
as in its habitat in Puebla and Guerrero. A good deal of 
the essence comes to the city of Puebla, and is worth 75 ! 
dels Mexican silver (28 • 78 dols. gold) per arroba (4*263 j 
galls.), or about 6*50 dols. (2*45 dols, gold) per kilo. 1 
(2*8 pounds). The process of distillation is careful, but ] 
very primitive and inexpensive. **Troao8,** or sticks of i 
the linaloe about the length and thickness of medium-size ! 
cord wood, were supplied to the labourers, each pf whom 
has his little pen or enclosure contiguous to still. These 
labourers reduced the sticks to small thin chips, and these 
chips, without further process, were placed in the “ ulem- 
bique,** or still. The linaloe essence is the article exported. 
It comes to this city in 5-gall, kerosene oil cans and, in a 
crude way, in bottles. The major part goes to Hamburg, 
and some to Havre, and now and then a shipment goes to 
New York. It if largely in demand as the base of perfumes. 

Pbkfumbky at Wuuhow, China. 

Foreign Office Annual Series, No. 8006. 

There is a large variety of foreign scents on sale In the 
Wuchow shops J they are chiefly of French and German 
manufacture, selling at It. to Is. 6d. the bottle; here again 
the article is recommenuled by the shape and quality of the 
bottle. 0 . 

XiiR Hovtii Afbicah Chemical and Deco Trade* 

Pharm. J„ July 18, 1908. # 

rhe United Kingdom annually imports drtigii, cheml^s, 
and medielnid prepamrions at the imtf of 4f. per head of iis 


S ‘ ton of 40,600,000. South Africa, whose industrial 
is' still in its earliest imporU sidiUac mCr- 

etc the extent of 12s. per head of its white popula- 
tion of 1,000,000. The importance, therefore, of South 
Africa as a market for chemieiils, drugs, and allied products 
is obvious, and it is equally obvious ^t with the gradual 
resumption of mining and other industries lu^ which 
chemicals play an important part—to say nothmg, for 
the present, of the numerous new industries which arc 
being established, and will eventually constitute the country 
one of the great industrial areas of the earth — the demand 
for these goods will expand in a rapidly iuoreasing ratio. 

The following table gives a list of the articles imported 
into Cape Colony, Natal, Delagoa Bay. 


Article. 

* 1898. 

i 

£ 

1901. 

£ 

1902. 

£ 

Acetic acid 

.... ! 589 

697 

741 

Acids, unenumerated . . . 

.... ' 219 

81 

• • 

Apottiecuryware 

Chemicals and drugs. . . . 

8,668 

62,666 ' 

89,728 

.... t 428,747 

812,726 , 

440,087 

Cyanide of potassium . . . 
Medical preparations . . . 

.... 1 124,442 

300 ' 

6i)*613 

!!*.!' * 68 

66,240 

Nitric acid 



(Quicksilver...., 

^eep dip 

Sulphur, fiowers of 

5,668 

*30.“) 

783 

.... 62.361 

82,311 

6,658 

. . . . 6,3J19 

6,969 

286 

‘*319 

Sulphuric acid 

177 

Total 

.... 636,178 

620,380 

597,879 






patent liiU 

N.B,— In these lists, [A] means •‘Application for Patent,” and 
[C.S.] , “ Complete Speoiflcatiou Accept^*” 

Where a Clomplete Specification accompanies an Application, au 
asterisk Is affixed. The dates given are (i) in the case of Applioa* 
tions for Patents, the dates of application, and^ (ii) in the case of 
Complete Specifications Accept^, those of the Official Journals 
in which aooeptanoes of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


1.— PLANT, APPABATUS, AND MACHINBBY. 

[A.] 16,724. Pokorny and others. Process for cooling 
liquids. July 30. 

„ 16,725. Pokorny and others. A mixing condenser. 

July 30. 

„ 16,797. Bolle (Herrmann and Funko). Substitiue 

for cotton cleaning-waste.* J uly 3 1 . 

[C.S.] L"), 828 (1902). Macfarlane. Centrifugal machines 
for separating fluids of different densities. 
July 22. 

„ 16,889 (1902). Elliott. Apparatus for purifying? 

fumes and gases. July 29. 

„ 20,401 (1902). Scott. Evaporating apparatus. 

Aug. 6. 

„ 20,480 (1902). Jenkins. Melting apparatus for 

easily fusible substances. July 22. 

27,807 (1902). Baker. Making up or packing 
solid or semi-solid chemicals in small defint*o 
quantities. Aug. 6. 

28,395 (1902). Passburg. Process and apparatus 
for drying aqueous and alcoholic solutions «« 
vacuo, 'July 89. 

n 12,560 (11^. Appatatua lor 

dry stthitaiices mto J^uty 29» 



m 


raaO .$^?ar^?ig,iolidor liquid 

‘ , pailiclet from |^ies and vapourf. Aug. 6. 

Jl,— FUKI/, GAS, AND MOHT. 

[A.] 15|645. Kent ' Process for making gas. July 15. 

„ 1.5«65]. Dempster and Sons^ Ltd., and Broadhead. 

Regenerator furnaces. July 15. 

„ 15,673. Adeins. Katracting gas for lighting, 

beating, &c. July 15. 

1.5,797. Bennis. Manufacture of gas. July 17. 

,, 15,966. Fielding. Gas producer. July 20. 

1 6,01 8. Armstrong, Whitworth, and Co., aud Orde. 
Apparatus for burning liquid fuel. July 20. 

,, 16,130. Lines. Plant for makingand using hydro- 

carburetted air. July 21. 

„ 16.164. puff. Gas producers.* July 22, 

„ 16,24.3. Duff. Superheating apparatus for gas 

producers.* July 23. 

„ 16,263. George. Gas producers.* July 23. 

16,409. Havihson. tTnhreakablo iocaudescciit 

nialntle. July 25. 

,, 16,497. Woodall and Duckham. Manufacture of 

gas. July 27. 

„ 16,659. Badger. Burning of liquid fuel. July 29. 

„ 16,766. Miicke and Krueger. Process and appa- 
ratus for burning off incandescent mantles. 

July 30. 

„ 16,797. Turnbull. Drying peat for the production 

of charcoal for use in manufacture of iron and 
steel. July 31. 

„ 16,908. Lake (Petit and Co.). Manufacture of 

, briquettes for fuel. Aug. 1. 

[C.S.] 16,461 (1902). Tcherniac. See wader Vll. 

„ 18,083 (1902). British Thomson - Houston Co, 

(Hteinmets^)* Means for changing the colour of 
artificial light. July 29. 

„ 18,501 (1902). Clarkson and others. Oil-fuel 

burners. July 29. 

„ 18,892 (1902), Crossley and Rigby. Gas producers, 

July 29. " 

„ 20,004 (1902). Terrell. Manufacture of incaii. 

descent' mantles. July 22. 

„ 21,687 (1902). Ledermuller. Apparatus for car- 

bonising peat. July 29. 

„ 9605 (1 903). Pallenberg. Coking ovens or furnuce.s . 

At^ 6* ; > . 

„ 10,551 (1903). De le Croix. Oas burners, and 

purifiers fbr us^ therewith. July 22 * 

„ 11,820 (1903). Desgra*. Furnace for gas gene- 

^ rators, producer-gas plant, and refuse consumers. ; 

July 29. ! 

12,182 (1903). Horn. Manufacture of water-gas 
pr mi^ed gps, and apparatus therefor. July 22. 

„ 13,466 (1903). Tohl. Freeing of gases from carbon 

.disulphide. July 22. 

14,008 (1903). Charles. Agglomeration of com- I 
bustible materials. Aug. 6. i 

in«^DBSTEUGt¥yB DISTILLATION. TAR 

PBODUerrS. PETROLBUM, AND i 

^PfR^AL WAXES. 

[A.] 16^5^ Otto^IilgeQstook Coke Oven^ Co.^ Ltd. ; 

.)f^^Ya^r,ol hy•p^oiluct8 ; 
, . iu^proomta of des^otive distiRation. Jnly 20. ! 

df ahd Ifrdhesiba lor making 


[A.J 16,641. 6atahpolc iind'C>teb|M6i< IV*)**. f6Mb« 
purification of niphthalene and Mthraoenc.* 
IfilySO. , , 

IV. -COLOURING MATTERS ANR DYESTUFFS. 

[A.] 15,515. Abel (Act.-G^s. ffir .\niHnf«br.). Manu- 
facture of yellow sulphurised colouring mattei's. 
July 13. 

„ 16,299. Imray (Fab. de Prod. Chim. do Thann et 

dc Mulhous^). Manufacture of orthotolueno 
sulpbonic acid. July 23. 

„ 16,330. Read Holliday aud Sons, Turner, and 

Whittaker. Preparing nod dyeing colours for 
wool and silk fast to milling. July 24. 

„ 16,581. Newton (Fried. Bayer and Co.). Manu- 

facture of new azo colouring matters and of 
new intermediate pro<lu(:ts for their production. 
July 28. 

,, 16.898. Road Holliday aud Sons, Turner, and 

Whittaker. Manufacture and dyeing of colours 
for wool and silk fast to milling. Aug. I. 

[C.S.] 16,138 (1902). Urquhart (Chein. Fabr. Weiler-ter 
Meer). Manufacture of d^'ostuffs dyeing cotton 
directly. July 22. 

„ 18,096 (1902). Johnson (Badische Anilin und 

Soda Fabrik). Manufacture of hnlogeuiscMl 
indigo and analogues aud homologues of indigo. 
July 22. 

„ 13,035 (1903). Imray (Soc. Chem. Ind,, Basle). 

Manufacture of a black sulphurised dyestuff. 
July 22. 

V.-PBEPARINa. BLEACHING, DYKING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 15,448.r Burns. Apparatus for soou/jng aud wash- 

ing skins, wool, ^.* July i S. 

„ 15,802. Mitchell, Mitchell, and Mitchell. Milling 

or fulling and scouriUg machines. July 17. 

,. .. 16,549. Cleff. Apparatus for dyeing, bleaching, 
mordanting, washing, or drying cloth.* July 28. 

[C.S.] 15,219 (1902). Eck. Means for producing a silk- 
like gloss on woven fabrics^' July 22. 

„ 19,319 (1902). Goddard. Method of aiid appa- 

ratus for dyeing warps for weaving. Aug. 6. 

„ 22,236 (1902). Habu. Machine for mercerising 

yarn in the form of skeins. Ang. 6. 

„ 9532 (1903). Mnll0r. Indigo dyeing. Aug* 6* 

,, 0683 (1903). Cipdllinii. ^^paratos for morceris 

iug cotton yami. Aug. ff. 


VI.— COLOURING WOOD, PAPER, LEATHER, Etc. 

[A.] 16,691. Walton. Colouring lincriista, and appa- 
ratus therefor.* July 29. 

16,69.1. Walton. Prqcess of colowiwt lincrusta, 
aud apparatus fherefqr.* J uly 29. 

VII.- ACIDS, ALKALIS, SALTS* Etc. 

[A.] 1 5,478. Uhodin aud Rybery. Pr^otion of soluble 
, potassium salts from felspar (orthoclaso) and 
similar native silicates. July 13. 

„ 10;298.*Cla«de4 Manufacturoi^f .«xygon^by roea^ 

of liquid air. .July 23. . t , 

„ 16,485. Hebebrand. Method Of deereasii^ the ; 

^ percentage of sulffioeyantd kotaapoeti^ 

■ • phoiphiite.^ - Jnl, *T. , . 
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[C.S.] 16,461 (190S). Tcbarniao. Process for extraotiog 
valuable prodaota from the spent lime of gas 
works. h 

„ 16,615 (1902). and Helbronner. Separation 

of gases from their mixtures, especially oxygen 
and nitrogen from air, and apparatus therefor. 
Aug. 6. 

„ 21,017 (1902). Peld. Production of hydrocyanic 

acid. Aug. 6. 

„ 8863 (1908). Johnson (Chem. Fabr. Giicsheim 

Klektron). See under XI. 


Vin.— POTTEBT, GLASS, AND ENAMELS. 

[A.] 15,854. Imray (St. Louis Plate Glass Co.). Method 
of making plate glass.* July 17. 

„ 16,070. Blank and Friedberg. Glass composition 

for use in sharpening knives.* July 21. 

„ 16,075. Mayer. Process for producing coloured 

glazed surface on metallic copper.* July 21. 

„ 16,883. Heed. Methods and apparatus for enamel- 

ling.* Aug. 1. 


IX.— BUILDING MATERIALS, CLAT8. MORTARS, 
AND CEMENTS. 

[A.] 16,125. Sandwith and llayner. Lubricating sub- 
stances for use iu the manufacture of bricks, 
tiles, and pottery. July 21. 

„ 16,521. Bousfteld (.Taneson). Treatment of wood 

for preventing its distortion. July 27. 

„ 16,595. Watson. Flexible material to be used as 

a damp-course in building or where damp has to 
he excluded. July 28. 

„ 16,658. Rayner. Lubricant for use in manufacture 

of clay goods. J uly 29. 

[0,8.] 16,665 (1902). Newton, Soar, Dickenson, and 
Goad. Compositions for and manufacture of 
imitation marble and stone. July 29. 

„ 16,854 (1902). Gonnella. Colouring in the mnas 

of plastic material composed of plaster, &c., with 
applications. Aug. 6, 

„ 18,953 (1902). Passow. Process for producing 

cement. July 29. 

„ 20,592 (1902). Baxter. Fireproofing of combus- 

** tible materials. Aug. 6. 

,, 14,522 (1903). Peddle. Process of fireproofing 

wood. Aug, 6. 

X.— METALLURGY. 

[A.] 15,561. Fris and British and West African Agency 
and Trading Co. Treatment of earths containing 
gold or other precious metals or gems. July 14. 

15,849. Tomellini. Method for soldering alumi- 
nium. July 17. 

15,855. Nodon and Davy. Soldering composition. 
July 17. 

15,924. Wilfley Ore Concentrator Syndicate, Ltd. 

” (Wilfley). Method of and means for concen- 
trating ores.* July 18. 

, 15,925. Wilfley Ore Concentrator Syndicate, Ltd. 

(Wilfley). Method of and means for concen- 
trating ores.* July 18. 

^ 16,285. Sulman and Picard. Separation of minerals 

from ores. July 23, 

16Ji65. Sulman and Picard. Separation of minerals 

** from ores. ^ July 24. 

„ 16,377. iSandenburg and Weyland, Process for 

the extraofion of tin from the dross, slag, and 
waste thereof .* July 24, 

16,458. Rfibel. Alloys.* July 25. V 

„ 16,538. Nortcliflfe. Annealing process. July 28. 


[A.] 16,839. Goyder and Laughton. Process and appa- 
ratus for separating minerals and extracting 
some of them as concentrates.* July 31 . 

„ 16,853. Auer von Welsbach. Manufacture of 

metallic allots having pyrophoric action, and 
their application to the purposes of ignition and 
illumination. July 31. 

[C.S.] 16,774 (1902). Davies Bros, and Co., Ltd. and 
Davies. Apparatus for use in galvanising sheet- 
metal. July 22. 

„ 22,294 (1902). Jensen (Goldschmidt and Mathe- 

sius). Process of manufacturing homogeneous 
metal alloys. Aug. 6. 

,. 23,046 (1902). Rd. Thomas and Co., Ltd., and 

others. Apparatus for pickling and swilling iron 
and steel plates and sheets to bo afterwards 
coated. Aug. 6. 

„ 23,756 (1902). Howorth (Trollhattans Elektriska 

Kraft-aktiebolag). Distillation of zinc and other 
volatile metals from material containing the same. 
Aug. 6. 

,♦ 7838 (1903). Helbig. Process for niaoufacturing 

substitute for lycopodium powder for foundry us.e. 
Aug. 6. 

„ 10,659 (190.3). Loewentbal and Lippert. Process 

to smelt sand-like or dusty ores. Aug. C. 

„ 14,565 (1903). Boss.* Metallurgical furnaeey. 

Aug. 6. 

XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A ] 1.5,600. Gladstone. Voltaic batteries. (U.S. Appl 
Dec. 17. 1902.)* July 14. 

„ 15,700. Imray (Meister, Lucius und Briining). 

Reducing organic substances in an electrolytic 
bath. July 15. 

„ 16,191. Cowper-Coles and ( -o., and Cowper-Coles. 

Deposition of metals or metallic compounds. 
July 22. 

[C.S.J 16,341 (1902). Viertel and Siemens Bros, and Co. 
Prevention of formation of deleterious vapours by 
electric discharges in air. July 29. 

„ 8833 (1903). Johnson (Chem, Fabr, Griesbdm 

Elektron). Electrolytic preparation of perman- 
ganates of alkaline earth and other heavy metiils, 
and the obtainment of by-products in the process. 
July 22. 

XII.— FATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 15,457. Macalpine. Appliance for use in refining 
oils. July 13. 

„ 15,635. Morfit and Hurst. Refining and purifying 

linseed oil. July 15. 

,, 16,658. Rayner. See under IX. 

„ 16,825. Westaway. Method of and apparatus for 

granulating and solidifying fat. July 81. 

[C.S.] 12,035 (1903). Haddan (Edson). Separation of 
grease and oily matter from raw fish, Ac. July 22. 


Xin.— PIGMENTS, PAINTS I RESINS, VARNISHKS 
INDIA-RUBBER, Era 

A.^^Pigmentit Painti, 

[A.] 15,493. Johnson (Badische Anilin und Soda Fabrik). 
Manufacture of colouring matter lakes. July 13. 

), 15,742. Montgomery. Manofkoture of white lead. 

(U,S. AppH July 19, 1902.)* July 16. 

„ 16,010. EsAtinux. Paint. Jnly 90. 
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fO.Si) tlWi). dtoary. luk for tiiJiue copying by 

dry process up to twelve hours of writing without 
l^terpi^^* Joly 82. 

„ 30^413(1902'). tTamteson and I^icholson. Mauu- j 

’ facture of paints and colours. July 29. < 

„ 13,645 (1903). Stempel. I'roteclivo composition, i 

and method of applying it. July 89. 

,, 13it?12 (1908). ArmbHistbr and Morton. Processes , 

of making pigineiits. July 39. ! 

„ 13,813 (1903). A rmbruster and Morton. Pigments, 

and process of making them. Aug. 0. ' 

C. — India-rubber^ ^c, | 

[.\.] 16,149. l^cammcU and Miiskctt. (luttu pcrclia I 
siibstitutds. July 22. i 

i 

XIV.— TANNING, LEATHER, GLUE. AND SIZE. | 

[A.] 15,895. Smith and McLaurin, Ltd., and Mcl^aurin. 1 
Manufacture of a substitute for leather. JUI3M8. ' 

„ 16,480. Dorner. Treating boiiCs, skins, and the j 

like to extract grease and produce glue. July 37. | 

[C.S.] 13,682 (1903). Hilbert. Manufacture of glue and 
gelatin from bones. July 29. 

XVI.— SUGAR, STARCH, GUM, Eto. 

[A.] 16,750. Harrison (Hlavati and Co.). Manufacture i 
of sugar. July 30. 

[C.S.] 9868 (1902). Cross and Traquair. Manufacture of 
soluble stareh. Aug. 6. 

„ 21,146 (1902). Wetter (Weinrich). Purification 

and preservation of raw sugar. July 22. 

„ 23,779 (1902). McGIasban. Manufacture of sugar. 

Aug. 6. 

XVII.— BREWING, WINES, SPIRITS, Etc. 

[A. I 15,935. Kubessa. Brewing proci'ss.* July IH. 

„ 16,631. Pope. Pi Iter for filtering cider and other 

fermentable liquids. July 29. I 

„ 16,697. .Squire, Squire, and Squire. Manufacture 

of yeast for bakers* use. July 30. 

[fCS.J 10,929 (1903). (luillaume. Distillation ami recti- ! 
fication of alcohols, and ai)paratus therefor. 
Jidy 29. 

„ 11,038 (1903), Von Uougemont. Automatic 

cooling apparatus for use in fermenting opera- 
tions, July 29. 

„ 11,756 (1903). Ball. Proce.ss and apparatus for 

drying malt extract, &c. July 22. 

XVIIL— FOODS } SANITATION; WATER 

PURIFICATION, & DISINFECTANTS. 

A.— jPoodj. 

[A.] 15,606. Thompson (A.-G. f. Cbeiuischo Industrie). 
Nutritive substance. July 14. 

M 15,770. Ling and Jones. Manufacture of an ali- 
mentary extract. July 16. 

t» 15,993. Briant and Light. Food for cattle. July 29. 

„ 16,020. Schouten, Bertie - Smith, anil Spencer. 

Preserving milk, cream, and other fluids. July 20. 

„ 16,802. Ramage. Manufacture of food products. 

July 23. 

16,483. Kinley and Walker. Preservatives for 
animal food and other putrescible products. 
July 85. 

16A72. Leetbam. Apparatus for treating finely 
oiyiiled ihltel^ls, inch as flour, With a giMeons 
‘ aj^iit July 27. * 


[A.] 16^73. IjOetham fmd Woudsmitli. Conditiohinj|t, 
ilerllisiag, and similarly treating grain proditoti 
by ozone. July 27. 

„ 16.6lr6. Binder. Food p^parcA frOin milk, and 

process for its production. July 9h. 

[C.S.] 18,137 (1902). Lake (Sbc. Fratic. Cob^rvatiou 
des Beiirros). Refining and preserving butter. 
July 22. 

„ 21,294 (1902). Sandmaun and Kichclbnum. Pre- 

servation of fruit juiees. Aug. 6. 

B. — Sanitation t Water Purification y 

[A.] 1.5,, 55.5. Hunter. Treatment of distillery effluents 
or other polluting liquids, sewage or other 
putrescible material. .Tuly 14. 

„ 15,986. Zorner. Separating solid matcrijils from 

wastewater. July 30. 

„ 16,028. Corbett. Precipitation tanks. July 20. 

„ 16,468. Adams and Adams. Settling tanks and 

filters. .Inly 27. 

„ 16,494. I'etcrs. Biological purification of li(|uidH 

Avith contimious operation, and plant used there- 
for. July 27. 

„ 16,851. Dibdin. SedimontatioQ tanks for sewage 

treatment. July 31. 

[C.S.] 16,965 (1902). Reisert. Method of purifying 
water. July 22. 

„ 21,297 (1902). Crosfield and Markcl. Treating 

sewage and manufacturing refuse liquor con- 
taining organic matter. Aug. 6. 

„ 22,389 (1902), Maignon. Water-purifying appa- 

ratus, Aug. 6 . 

XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 1.5,531. Jackson. Manufacture of paper. July 14. 

„ 15,696. Thompson (Kisenmann and Bendix). 

Rendering collodion wool soluble in alcohol.* 
July 15, 

„ 16,422. Staines. Manufacture of paper. July 25. 

„ 16,588. Thiele. Manufacture of artificial silk. 

July 28. 

„ 16,604. Steam and Topham. Manufacture of 

threads from viscose. July 28. 

„ 16,605. Steam and Topham. Apparatus for pump- 

ing and controlling the passage of liipiids or 
semi-liquids, such a.s solutions of cellulose, in 
the manufiicturo of filaments. July 28. 

[C.S.] 16,568 (1902). Do Montossus de Ballore. Manu- 
facture of paper pulp, Aug. G. 

„ 20,660 (1902). Little, Walker, and Mork. Manu- 

facture of cellulose esters. Aug. 6, 

„ 28,423 (1902). Hawke. Manufacture of copying 

paper. July 22. 

„ 359 (1903). Jorroto. Paper. July 29. 

„ 8646 (1903). Hawke. Mauiifacture of copying 

papers. Aug. 6. 

„ 8983 (1903). Justice (U.S. Fibre Stopper Co,), 

Process of treating pulp stock. Aug. 6. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 15,765. Schuftan. Production of corabioatioos of 
phenol-formaldehyde insoluble in water. July 16, 

„ 15.782. Imray (Meister, Lucius iind Brfioiog). 

Manufacture of a therapeutical compound. . 
July 16. 

., 16,684. Imray (RltimT. 

esters of 8 : 4-'dtiimfdboi^‘80lb Adlil. 
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[C.S,] 17,695 (1902). Marekwald. Halogeniaing of orgasio 
snbstances, and apparatui therefor. July 22. 

„ 19,178 (1902). Imray (Meigter, Luciui and 

Brflning). Procegs for oxidiging organic com- 
pounds. *10^22. 

„ 13,268 (1908). Ambrose. Medicinal compound. 

July 22. 

XXL— PHOTOGBAPHIC MATERIALS AND 
PROCESSES. 

[A.] 15,785. Collingg. Obtaining photographic prints 
and reproductions in printiog inks. July Ifi. 

[C.S.] 16,071 (1902). Ludwig. Process for developing 
photographic plates and films in open daylight, 
July 29. 


[C.S.] 12,513 (1903). Selle. Dyeing photographic plates. 
Aug. 

„ 13,920 (1903). Gros and Ostwald. Reproducing 

pictures with the aid of catalysis. Aug. 6. 

XXn.— EXPLOSIYBS. MATCHES, Bto. 

[A.] 16,182. Hargreaves. Explosives. July 22. 

„ 16,517. Ransford (Talbot). Explosive compouuds, 

and manufacture thereof. July 27. 

[C.:5.] 13,457 (1903). Justice (International Smokeless 
Powder and Chemical Co.). Manufacture of 
smokeless powder. Jul^2. 

XXIII.- GENERAL ANALYTICAL CHEMISTRY. 

[A.] 16,034. Funke. Apparatus for use in the analysis 
of soil or matter containing lime. July 20. 



Printed and Published by EtUu and Bfottiiiwoopb, East Harding Street. London, B.O., fof Bodaty of Chemical Industry**-’? 7^^' 




JOURNAL OF THE 

Society of £I?^micaI 3ttbu5try» 

A EECOED 

FOB ALL HTTERESTED IN CHEMICAL AND ALLIED MANUFACTURES. 

ISSUED TWICE A MONTH. 

No. I6.-V0I. XXII. AUGUST 31, 1903. No. I6.-V0L XXII. 


Subscription of Members 25/* per annum ; 

Entrance Fee 81/- ; I 

Election by the Council. I 


€f)t 5>omtp of Cije mual inbuotrp. | 

Past Presidents : 1 


Sir Henry E. Roscoo, B.A., D.O.I 
Ph D , F.R.8 

LL.D.. 

— IgRJi, 

Sir Frederick A. Abel, Bart., K.C.B., 

D.O.L., D.8c.. P.R.8 

Walter Weldon, F.E.S 

W. H. Perkin, LL.D., Ph.D., F.R.S. . 

G.O.V.O., 

188fi— 1886. 


1886—1887. 

James Dewar, M.A» LL.D., F.R.S. .. 

1888—1889. 

Sir Lothian Bell. Bart., F.R.S 

B. Rider Cook 

1890—1891. 

J. Emerson Reynolds. M.D., F.R.8. . 
Sir John Evans, K.C.B., D.O.L., LL 
F.R.S 

D., 8c.D., 

1892—1898. 

E. C. 0. Stanford 

1893—1894. 

T. E. Thorpe. C.B., LL.D., Sc.D., Ph.I 
Thomas Tvrer 

>., F.R.S. 1894-1896. 
1896— 1896w 

Edward Schunck, Ph.D., F.R.S 

F. Clowes, D.So. 

(Jeonre Beilbv 

1808—1899. 

C. F. Chandler, D.Sc.. M.D., Ph.D.. LI 
Jos. W. Swan, DBc., M.A., F.R.S. . . . 

Ivan Levinstein 

J.D 1899-1900. 

1901—1903. 


COUNCIL FOR YEAR ENDING JULY 1904, 


President: Sir W. Kamsay, K.C.B,, D.Sc„ LL.D., F.R.8. 
Vice-Presidents : 

Prof. P. Phillips Bodson. Hr. R. Hessel. 

Prof. Marston T. Bogert, i W. H. Nichols. 

E. Carey. » I)r. F. B. Power. 

Br. John Clark. Prof. H. R. I*rocter. 

E. Gr^t Hooper, i Dr. Jos. W. Swan, P.R.S* 

Ivan Levinstein. Thos. Tyrer, 

Ordinary Members cf Council : 

Dr. Kdw. Divers, F.E.S. j N. H. Mai-tin. 


Dr. J . Grossmann, 

11. Hemingway. 

Prof. W, R. E. Hodgkinson 

David Howard. 

Dr. J . Lewkowitsch. 


Max Muspratt. 

B. E. R. Newhinds. 

Prof. W. J. Poik;, P.R.S. 
Frank Scudder. 

Dr. W. S. fckjuire. 


Sectional Chairmen and Secretaries. 

ij < -..r ^ , Canadian. 

1 rof. w. R. Lang. | Alfred Burton. 

P. H. Tate. Liverpoo^^ Bailey. 

Walter F. Reid. London.^ ^ 

r ^ ^ „ JIanchester. 

J. Carter Boll. | J. Hilbner. 

1. T m ^ Newcastle. 

J . T. Dunn. | F. C. Garrett. 

T>,. V- n VI X Yoek. 

Di . V . Coblents. ( Dr. H. Schweitzer. 

T m w J Nottingham. 

J* T, Wood. j s. K,, Trotman, 

rn T T» Scottish. 

I • L. Patterson. | Dr, Tbos. Gray. 

Jas.B. Bedford. Thos. Fairley. 

_ , _ Honorary Treasurer : _ 

Samuel Hall, East London Soap Works, Bow, B. 

General (SeerHdry t Oharlet G.CresswelL 
^MaM Clriunb^ 9» BHdge Street, 

PalethUe, Londoii, 


I 




Price to Non-Members 86/- per annum ; 

To Members 25/- per Set of extra or back numbers. 
Single copies (Members and Subscribers only), 
1882—1901, 2/6 each ; 1902, 1/9 each. 


THE JOURNAL. 


Publication Committee: 
The President. 


A. H. Allen. 

Q. Beilby. 

J. Carter Bell. 

Joseph Bemays, M.I.O.E. 

H. Brunner. 

Edw. Divers, M.D., D.Bc., F.R.8. 
Sir John Evans, K.C.B., F.R.S. 
Prof. A. G. Green. 

Samuel Hall. 

Otto Hehner. 

John Heron. 

D. B. Hewitt, M.D. 

Prof. W, R. B. Hodgkinson, 
Ph.D. 

E. Grant Hooper, 

David Howard. 

Prof. A. K. Huntington. 

Wm, Kellner, Ph.D. 


Charles A. Kohn, M.Sc., Ph.D. 
Ivan Lovinstoin. 

J. Lewkowitsch, Ph.D, 

A. R. Ling. 

W. Macnab. 

N. H. Martin. 

Ludwig Mond, Ph.D., F.R.S. 

B. E. R. Newlands. 

John Pattinson. 

F. B. Power, Ph.D. 

Prof. H. R. Piocter, 

Boverton Redwood, D.8o. 
Walter F. Reid. 

John Spiller. 

W. 8. Squire, Ph.D. 

L. T. Thorne, Ph.D- 
Thomas Tyrer. 


Editor : 

Watson Smith, 84, Upper Park Rood, Haverstock Hill, N.W. 


Assisted by the following Staff of Abstractors : 


MODL. Adams . . . 

I., XII. 

J. L. Baker 

XVI.,XVIL 

H. Ballantyne .. 



HI. 

£. Bentz 

...IV., V., VI. 

J. 0. Braithwaite .XX. 

J. F. Briggs.... 

f XVI., XVII., 

1 XIX., XX. 

J. K. Burbridge. 

xrir.c. 

T. F. Burton, B.Sc. Patent List. 

J. H. Collins.... 


J. T. Dunn, D.Sc. 

....VII.,X, 

Ernest Feilmano, > t v v yy 
B.Sc.. 

Loo F. Guttmann, Ph.D..l., II, 

Walter C. Han 
cock, B.A 

• \ IL.VIIL, 
; IX. 

R. L. Jenks 

f XIILC.. 
IXIV..XIX. 

F.H. Leeds 

1 ILIII., 
iXIII.,XXI. 

AE. lioighton... 

XXII. 


Herbert IieTfnstein, Iir v 
Pb.pMBJ6o. . 


A. G. Levy, B.Sc VIIL, IX. 

J. MoCrae, Ph,D IV, 

G.W.MacDonald.M.Sc. .XXII. 
W. G.MoMill«n { 

N. H. J. Miller, Ph.D XT. 

C. A. Mitchell, ■) ytt ▼▼tt 

R. W. Moore. . . .Trade Report., 

J. G. Parker, Ph.D XIV.. 

T. H. Pope. . . XVI., XX., XXL 
F. W. Renaut Index, 

Chas. Salter . . [ xvV., xVlL 

M. J. Salter XIIL 

J. Shields, D.Sc., Ph.D. ...XI. 

A. Sbonk ........ .Gen. Chein. 

W. P. Skertchley . . . . j 

B. SonsUdt.III., VIL, X.XV. 

Charle* T. Tjrier XI* 

ibj.de'Wluaier.B.Se. ,x^ : 

. . , ■ 



940 


JOUBNAL OF THE SOOIETY OF OHBIHOAL 1NDU8TET, 


CAuf.31.190?J. 


Canatifan 


^toratftlt J^ectioiu 


Chairman: W. E. Larg. 
Vice-Chairmen : ^ p] 


Committee: 


G. W. Campbell Arnott 
J. Wataon Bain. 

Hugo CarlHson. 

Thos. Davies. 

W. Hodgson Ellis. 

W, L. Goodwill. 

Edgar B. Kenrick. 


Thos. MacFarlane. 

W. Lash Miller. 

Jas. 1*. Murray. 

J. M. Sparrow. 

M. J. Taylor. 

Harold Van der Linde. 


Jlon. Secretary and Treasurer: 

Alfred Burton, 42, Front Street West. Toronto. 


Chairmans J. T.Dunn, 
rtea*C^in»an / W. L. Bennoldson. 


A. Allhusen. 
P. P, Bedson. 
H.S. Collins. 
T. W. Hogg. 
H. Louis. 

N. H. Martin. 


Committee : 

John Pattinson. 
W. W. Proctor, 
Harry Smith. 

A. Spiller. 

J.E. Stead. 

C. E. Stuart. 


Hon. Local Secretary and Treasurer : 

F. C. Garrett, Durham College of Science, Newcaatle-on-Tyne. 


i^orfe ^rcti'on. 


libei'pool 


Chairman : F. H. Tate. 
Vice-Chairman: 

Committee : 


Percy Bateson. 

J. Campbell Brown. 
G. C. Clayton. 

A. Foden. 

G, Watson Gray. 
Max Muspratt. 


C. Longuet Higgins. 


E. L. Peck. 
Juliua Raschen. 
Alf. Smetharo. 
H. B. Stocks. 

J. W. Towers. 


WT. P. Thompson. 


Hon. Treasurer: 


Hon. Local Secretary : 

T. Lewis Bailey, Gas Street, Runcorn. 


Conhon 


Cltairman : Walter F. Reid. 
Vice-Chairman : A. Gordon Salamon. 


Julian L. Baker. 
J. N. Connah. 

M. Divers. 
Bernard Dyer. 

M. O. Forster. 

R. J. Friswell, 
Oscar Guttmann. 
-Otto Hehnor. 


Committee : 

J. T. Hewitt. 

J. Lewkowitsch. 

A. Gordon Salamon. 
W. S. Squire. 

F. Napier Sutton. 

L. T, Thome. 

Thos. Tyrer. 


Hon. Local Secretary : 

-A. R. Ling, Laboratory, 74, Great Tower Street, E.C. 


Chairman : V, Coblents. 
Vice-Chairman: Russell W. Moore. 


Capt. H. C. Aspinwall. 
L. Baekeland. 

Prof. C. F. Chandler. 
G, Drobegg. 

W. F. Fuerst. 

E. J. Lederle. 

Dr. W'm. McMurtrie. 


Committee : 

Wm. H. Nicholls. 

T. J. Parker, 
OlitTord Richardson. 
W, T. Scniotfelin. 

G. C. Stone. 

D. Woodman. 


Hon. Treasurer : R. C. Woodcock, 


Hon. Local Secretary : 

H. Schweitzer, 40, Stone Street, New York, U.S.A. 


Nottingham S>e(tion. 


Chairman : J. T. Wood, 
Vice-Chairman : 8. F. Burford, 
Committee : 


L. ArcUbutt. 

F. J. R. Caiulla. 

R. ML. Caven. 

F. Stanley Kipping. 

G. D. Lander. 

H. B. Mayfield. 


J, O’Sullivan, 
J. M. U. Paton. 
A. L. Stern. 

G. J. Ward. 

J. White. 


Hon. Treasurer : 8, J. Pentecost. 


Hon. Local Secretary: 

S, R, Trotmaii, King’s Walk Chambers, Parliament Street, 
Nottingham. 


ikrotttoh ^ertiom 


Chairman : T, L. Patterson. 


Vice-Chairman : D. J. Playfair, 


Committee 


H. Bumby. 

D. B. Dott. 

Thos. EWan. 

J. Arnold Fleming. 
W. Frew. 

G. H. Gemmell. 
Jas. Hendrick. 

Jaa. Hope. 


D. S. Jerdan. 

W. G. Johnston. 
J. Falconer King. 
J. Q. F. Lowson. 
J. S. Macarthur. 
J. McCuilooh. 

M. A. Parker. 


Hon, Secretary and Treasurer s 
Thomas Gray, (Vo Gourlay and Dots, 180, Hope Street, Glasgov 


iManthwtttr 5>fCtion. 


l^orksEhfre Ikertton, 


Chairmans J. Carter Bell. 
Vice-Chairmans G. H. Bailey. 


J. Allan. 

B. Clayton, sr 
O. J. Fowler. 

B. Hart. 

W. B. Kay. 


Committees 

H. Levinatein, 
W, J. Feme. 

F. Soudder. 

T. StenlKniae. 
H. L. Terry. 


Bon, Local aeoretary t 

J. Habner, U, Delimnay*i Road, Cmmpwll, Manchester. 


Chairsnan s Jus. E. Bedford. 
Vice-Chairman s G. W. Slatter. 


0. S. Bedford. 

E. A. Brotherton. 
John W. Cobb. 
W. M. Gardner. 


A. J. Morphy. 
H. R.Pr<Jter. 


Committees 

F. W. Richardson. 
Geo. Ward. 

H. A. Watson. 
Thorp Whitaker. 
J. B. Wilkinson. 


Son, Local Secretary and Treaeurer: 
T. Fairley, 17, Bast Parade, Leeds. 



Ao*.M.» 08 .] SXGTXQNAL OOMMITTEBSi NOTICES} CHANGES OF ADDRESS. 


oa 




ANXUAL general meeting, new TOKK, 1904, 

Members who contemplate attending tlie next General 
Meeting, in New York, are requested to communicate with 
the General Secretary ax soon as possible, in order that 
suitable travelling arrangements may bo made. 


THE NATIONAL PHYSICAL LABORATORY. 

RbPOBT «Y the DlRKCTOn ON THE WoUK IN TIIK 

Engineehino and Physics Departments during the 
Half-year ended June 30, 1903. 

(See also this Journal, 1903, 714.) 

In the Engineering Laboratory, further progress has 
been made with the experiments on wind-pressure, and the 
results obtained will bo published shortly. Drawings have 
been prepared and some preliminary tests made for the 
research into the constants of steam. 

In the Thermometry division, Dr. Harker has completed 
his comparison between the air thermometer, the platinum 
thermometer, and the thermojunctions for temperatures 
between 0^ C. and about 1,050° C. He has also constructed 
<ind subjected to stringent te.sts, a set of platinum thermo- 
meters for the British Association. A research on the 
specific heat of iron at high temperatures (700° C. to 
1,000° C.) has also been nearly completed. 

In the Electricity division, Mr. F. K. Smith has calibrated 
some 10 or 12 standard mercury resistance tubes, and these 
give results which only differ among themselves by a few 
parts in 100,000. On the assumption that the absolute 
value of the wire standards in the Laboratory is known, the 
length of the column of mercury, 1 sq. mm. in section, 
having a resistance of 10® C.G.S. units is found to be almost 
exactly 106*29 cm. Investigations are also being caiTied 
out on some of the anoilialies of the Clark cell ; and on the 
changes in insulating strength of various dielectrics, used in 
motors, transformers, &c., due to continued heating. 

In the Metallurgical division, the solidifying points and 
cooling curves of a series of 13 pure iron carbon alloys 
have been determined, platinum platinum-iridium and 
platinum platiuum-rhodium thermojunctions being used. 
The alloys were prepared in the form of ingots weighing 
about 4 lb. each, which were satisfactorily homogeneous in 
composition. The percentages of sulphur aud silicon did 
not increase during the time needed for melting. The 
range of carbon was from 0*15 to 3*35 per cent., and the 
1-ange of temperature from 1,502° C. to 1,111° C. The 
alloys will also be examined by moans of the apparatus for 
taking cooling curves by the differential method. 

In addition to the research work, a number of tests of 
instruments, materials, &c., have been mode during the 
half-year. 


COMMUNICATIONS. 

Anthm of eommnnieationi read before the Society, or 
viy of ita Local Seotiona, are requested to take notice ^t 
«nd«r Rale 48 of the Bye-laws the Society has the right of 
priority of piihlioatio& for three months of all sneh piqiers. 


Infringement of this Bye-law renders papers liable to be 
rejected by the Pnblioation Committee, or ordered to be 
abstracted for the Jonmal, in which ease no reprints ean 
be famished to the author. 


Cbangts of SOilirtSs!. 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresios, on which the safe 
delivery of the Journal depends. 


Akitt, T., l/o Benkoelen, Sumatra ; retain Journals. 

Bailey, Dr. T. L., l/o Liverpool ; Gas Street, Runcorn. 

Baxter, J. G.; Journals to McEvoy and Holt’s Branch, 
Associated Cement Manufacturers, Northfleet, Kent, 
(temporary). 

Dillon, Wm., l/o Ilalton ; 28, Oakwood Avenue, Roundhay, 
Leeds. 

Feilmann, Dr. M. E , l/o Shaftesbury; c/o Messrs. Brooke, 
Simpson, and Spiller, Ltd., Hackney Wick, N. 

Haigh, P., l/o Alderley Edge ; Crown ('emeut Works, 
Frindsbury, Rochester. 

Hunt, Bertram, l/o San Franci.sco ; Tres Amig)8 Miue, 
Puntarenas, Costa Rica (e/d New Orleans aud Port 
Limon). 

Johnson, Edmond, El., l/o E’orest Gate ; Corsdea, Harold 
Wood, E^ssex. 

Johnston, W. G., l/o Port Dundas ; Anchor Chemical 
Works, Provanmill, Glasgow. 

Jones, Chas. H., Spain ; retain Journalp. 

McElwen, 1). C., l/o Greenock ; c/o British aud Korean 
Corporation, Ltd., Gwendoline, Korea. 

Mensching, Dr. C., l/o Manchester; 3, Geismar-Chauss^e, 
Gottingen, Germany. 

Pringsheim, Dr. H. II., l/o Syracuse ; Boylstou Hal 
Harvartl University, Cambridge, Mass., U.S.A. 

Ruddock, F. G. ; Journals to Egypt Street Chambers 
Warrington. 

** Science Abstracts,” l/o 82; c/o Institute of Electrical 
Elngineers, 92, Victoria Street, Westminster, S.W. 

Shuler, D. P., l/o Sudbury, Canada ; Mine La Motte, Mo;, 
U.S.A. 

Spence, Jno. D., I/o Manchester; 2, Hawkhill Place, 
Dundee. 

Stone, Geo. C., I/o 11 ; 71, Broadway, New York City, 
U.S.A. 

Sturrock, Capt. G. C. ; Journals to Indian Cordite Factory, 
Aruvinkad, Nilgirio, India. 

Takamine, Dr. J., l/o Amsterdam Avenue ; 613, West 
142nd Street, New York City, U.S.A. 

Woodrow, Jno., l/o Broxburn, N.B. ; 12, Park Road, Hull* 
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Jmtrnal anb patent Ittitratee. 


Class, 

I.— General Plant, Apparatus, and Machinery 

II.— Fuel, Gas, and Light 

III. — Destructive Distillation, Tar Products, 

Petroleum, and Mineral Waxes 

IV. — Colouring Matters and Dyestuffs 

V.— Preparing, Bleaching, Dyeing, Printing, 

and Finishing Textiles, Yams, and Fibres 

VI. — Colouring Wood, Paper, Leather, Ac 

VII. — Acids, Alkalis, and Salts, and Non- 

Metallic Elements 

VIII.— Glass, Pottery, and Enamels 

IX.— Building Materials, Clays, Mortars, and 

Cements 

X.— Metallurgy 

XI.— Electro-Chemistry and Electro-Metallurgy 

XII.— Fatty Oils, Fats, Waxes, and Soap 


Page. 

942 

942 

944 

945 

946 


949 

951 

951 

952 

954 

955 


Class. Pago. 

XIII. — Pigments and Paints; Besins, Varnishes, 

Ao. ; India-Bubber, Ac. 956 

XIV. — Tanning ; Leather ; Glue, Size, Bone, and 

Horn; Ivory and Substitutes 956 

XV. — Manures, Ac 957 

XVI. — Sugar, Starch, Gum, Ac 957 

XVII. — Brewing, Wines, Spirits, Ac 95a 

XVIII. — Foods ; Sanitation ; Water Purification ; 

and Disinfectants 90(^ 

XIX. — Paper, Pasteboard, Cellulose, Celluloid, Ac. 961 

XX. — Fine Chemicals, Alkaloids, Essences, and 

Extracts 961 

XXI. — Photographic Materials and Processes 963; 

XXII. — Explosives, Matches, Ac 963 

XXIII. — Analytical Chemistry 963 

XXIV. — Scientific and Technical Notes 969 


Patent SPECiriCATioNB may be obtained by post by remitting as follows : ,3. t t j tir rx 

each, to the Comptroller of the Patent Office, C. N. Dalton, Esq.. Southampton Buildings, Chancery Lane, London. W .C. 
United ‘mates.-dd. each, to the Secretary of the Society. 

French.-! fr. 25 c.each, to Belin et Cie., 56. Rue des Prancs-Bourgeois, Pans (3«). 


I.— PLANT. APPAEATUS. AND MACHINEEY. ' 

English Patents. 

liegulating Temperatures ; Means acted upon Inj Changes 
of Temperature for Indicating such Changes or for — — 
i Heating Buildings, ^■c.'], or Obtaining Movements for 
other Purposes. .1. Y.' Johuson, l.ondon. VromW. M. 
Fulton, Knoxville, Tcuneesee. Kng. Fat. 11,547, May 20, 
1903. 

Two expansive agents, such as dry air and a mixture of 
air and benzene, having different coefficients of expansion, 
are contained in two expansible and collapsible vessels 
separated by a rigid partition wall. The end walls of the 
vessels opposite to the partition are made adjiistoh e, to 
enable the capacity to be regulated, but are capable of 
beina fixed in position, so that variations in temperature 
cause a displacenieiit of the partition, the movement of 
which is employed to actuate a pointer, or to control the 
supply valve of a heating agent, &c.— B. A. 

Boilers and the like, Prevention of Inerustalhm and 

Corrosion in Steam . F. Bez, Leran, France. ,, 

Kng. Fat. 14,789, .July 2, 1902. j 

A DISENCRCSTANT consisting of four parts of barium ; 
chloride and one part of tannin, with or mthout the addition 
of mucilaginous substances (which may he present when the 
mixture is prepared from tan-yard by-products), hueli 
mucilaginous substances are said to assist the suspension of 
insoluble substances. — T. F. 11. 

United States Patents. 

Purometer. M. Arndt, Aix-la-Chapelle, Germany. 

^ U.S. Fat. 734,393, July 21, 1903. 

See Eng. Pat. 11,052, May 29, 1901; this Journal, 1901, 
788.— E. S. 

Vacuum Pan. N. Gerber, Zurich, Switzerland. U.S. Fat. 

734,228, July 21, 1903. 

The pan consists .^of a cylindrical evaporating vessel, 
whrcb*^may he«lleated. A reyolving shaft is provided, 
catrying stoer blades ; also a circularly channelled deflect- 
ing^mc on the shaft near to the upper edges of the 
infernal channel walls, in which the agitator 


Frknch Patients. 

Flask for Holding Ethi/l Chloride and other VolatiU 
Liquids. M. Thilo. Fr. Pat. 328,431, Jan. 12, 1903. 

Thk capillary exit of the flask is at the side of a metal 
cap closing the latter. A lever, after the manner of an 
ordinary siphon, allows the exit tube to be opened and 
closed. — W. P. S. 

Drier i Continuous Working [Centrijvgal Machine"] —fo\ 
Separating the Solid and Fluid Constituents of Liquids 
Fspecially Wort front Drewers* Grains. M. Guttne 
and K. Baeger. Fr. Pat. 327,786, April 15, 1903. 

Ske Eng. Pat. 693, Jan. 10, 1903; this Journal, 1903, 485. 

— T. F. B. 

Distillation ; Separation hy , of Materials haviiu 

Different Boiling Points. Gesterreichischer Verein 1 
Chem. und Met. Produktion, Germany. Fr. Pat. 328,27'f 
Jan. 5, 1903. 

See Eng. Pat. 26,695, 1902 ; this Journal, 1903, 355. 

— T. F. II. 

II.-PUEL, GAS. AND LIGHT. 

Gas ; Purification of from Sulphur. H. Lcstf 

Greville. J. of Gas Lighting, 1903, 83, 294—295. 

There is at present only one practicable method li 
removing the “ sulphur compounds other than sulphurette 
hydrogen ” from coal-gas, to a substantial extent, naoielj 
treatment with ‘ sulphided lime.’ The best results ar 
attained when special sulphide vessels are provided fc 
this treatment, and the main purification is effected befort 
hand in the purifiers, from which the gas should issi 
perfectly free from carbon dioxide and with only a vt'i 
small proportion, if any, of sulphuretted hydrogen. I 
preparing the * sulphided lime,’ gas from the third orfomt 
purifier, containing no carbon dioxide and showing a laiH 
large proportion of sulphuretted hydrogen, should I 
passed continuously into fresh lime until the gas issuu 
from the vessel contains a distinctly measurable proportit 
of sulphuretted hydrogen ; this being absorbed by a fto 
check-vessel. It is important to maintain a high tei 
peraturc during the operation, for which reason tl 
process should not be interrupted; the sulphiding 
he carried out during the summet; the vessel shou 
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bo protected from draughts ; and the inflowing gas should 
contain as much sulphuretted hydrogen as possible. A 
purifier of about 28 ft, by 86 ft., charged with six 10-in. 
tiers of lime, will take up about 5 tons of sulphuretted 
liydrogen, and will absorb while in action, at least 3 tons 
of carbon bisulphide. Two such vessels should suffice for a 
year’s working on a daily output of about 3,000,000 cb. ft. 
of gas, and should reduce the sulphur from 25—30 grains 
liowu to 10 — 12 grains per 100 cb. ft. The reaclioii 
between carbon bisulphide aud sulphided lime is slow in 
comparison with that between the ordinary impurities and 
lime and ferric oxide ; hence the necessity for a relatively 
large area in the sulphide vessel, to admit of a low velocity 
B. 

Fuel; Defermtnaiton of Arsenic in . T. E. Thorpe. 

XXIII., page 964. 

Active Oxygen. VIII, Aufoxidation of Cerous Salts and 
Indirect Autoxidation, C. Plnglcr. XXIV., page 9C9. 

English Patents. 

Briquettes; Manufacture of . W. F. Collins, Glyn- 

neath, South Wales. Eng. Pat. 15,958, July 17, 1902. 

PoLVERiSKn coal or f»ther carbonaceous material is mixed 
with a compound of calcium,” e.g,^ calcium chloride, and 
the heated mass is incorporated with a solution of sodium 
silicate of about 140° Tw, which has been liquefied by heat. 
The mixture is then compressed into blocks. — H. B. 

Coal Briquettes ; Manufacture of . A. Waddell, 

Pittsburg, TJ.S.A. Eng. Pat. 9505, April 27, 1903. 
Under lutornat. Conv., May 17, 1902. 

Coal briquettes are manufactured by mixing fine coal with 
lime or other suitable alkaline substance, feeding the 
mixture continuously through a lieated retort to partially 
coke it and expel the volatile matters, and then compressing 
the product into blocks. — H, B. 

Peat Fuel, Peat- Charcoal, and Fibrous Peat ;• [Electrical] 

Manufacture of . J. B. Bessey, London. Eng. Pat. 

19,719, Sept. 9, 1902. 

Cl KEEN turf is firmly filled into receptacles, electrodes are 
inserted, aud the mass is electrolysed with an alternating cur- 
rent of high amperage anil low voltage. The heat generated 
cause.s the disintegration of the peat. The disintegrated 
peat is then kneaded, passed through a teasing apparatus, 
and then formed. To obtain a uniform product from 
different kinds of peat, certain salts, carbonates, carbon, 
” hydrocarboniferous ” or other mineral ingredients are 
admixed before moulding. Charcoal is obtained from the 
material by further heating it with an electric current. 

For treatment of peat-moss and fibrous peat, a current of 
low amperage and high voltage is employed, the result 
being the shredding of the mass without destroying its fibre. 
From stone-turf a product resembling “ ebony ” in appear- 
ance, is obtaiued. Brown and red turfs produce a hard, 
thorny substance. — L. F. G. 

Liquid Fuel; Method of Utilising •——t for Generating 
Heat for Steam Baiting and Furnace Heating. B. H. 
Thwaite, Iiondon. Eng. Pat. 17,302, Aug. 6, 1902. 

Baut of the heated gases from the chimney of the furnace 
are mixed with the liquid fuel, which is atomised by super- 
heated steam or compressed air, and fed into the furnace. 
The flue gases having a temperature of 500° to 750° F., the 
liquid fuel is immediately gasified ; at the same time it is 
fiiluted by the products of combuition, which have the 
effect of making the bumiusr of the mixture much lefs local 
«r intense. The air required for combustion may be intro- 
duced along with the steam used for atomising the liquid 
fuel. A chimney vidve may also be provided, so that the 
^?a8es can only escape into the atmosphere when a certain 
pressure has been established In the combustion chamber 
and flues,— L. F. Q. 


Water-Gat or Mixed Gas ; Maut{faclure of , and 

ApiHiratus therefor. G. Horn, Braunschweig. Eng. 
Pat. 12,182, May 28, 1903. 

Steam and coke-dust, coal-dust, or other solid or liquid 
carlK)naceou8 material, are heated separately in externally - 
heated chambers, and are then brought into contact with 
each other. In the apparatus described, coal- or coke-dust 
is fed coutiuuously in a tbin cloud down a vertical retort | 
and in a downward extension of the latter, which serves as 
a decomposing chamber, it meets with steam which has 
been superheated by passing at low velocity between 
heated plates situated in the walls of the chamber. The 
water-gas produced, then passes through a mass of heated 
coke, whereby any excess of steam is decomposed. The 
retort, decomposing chamber, and coko chamber are all 
heated externally. — II. B. 

Gates; Apparatus for Treating with Liquids, for 

Purifying Gases, and for other Purposes, A. J. Boult, 
London. From La Cio. pour la Fabrication des 
Compteurs et Materiel d’Usines k Gaz, Paris. Eng. Pat. 
18,649, Aug. 25, 1902. 

A ROTARY cylindrical drum is divided longitudinally bv 
nidiul partitions into a number of compartments, through 
which the gas to be treated i\ud the liquid employed, are 
passed in opposite directions. The compartments are filled 
with shavings, coke, or other suitable material which, when 
wetted by the liquid during the rotation of the drum, will 
offer a large surface to the gas. The ga« and liquid pass 
through each of the longitudinal compartments in turn 
before leaving the apparatus. — H. B. 

Gases; Freeing of from Carbon Bisulphide. A. 

Tdhl, Hoenningen-on-thc-Rhine, Germany. Eng. Pat. 
13,466, June 16, 1903. 

CoAL-OAS, either before or after purification in the usual 
ways, is scrubbed wiih the oily distillate obtained by the 
dry distillation of vinasse (the liquid whicli remains when 
the sugar has been removed from beet-sugar molasses). 
This oil has the property of absorbiug lar^e quantities of 
carbon bisulphide. The oil may be revivified after use by 
heating it either with or without the simultaneous intro- 
duction of steam. — H. B. 

Spent Lime of Gas- Works ; Process for Extracting 

Valuable Products from . J. Tcherniac, Freiberg, 

Germany. Eng. Pat. 16,461, July 24, 1902. 

The spent lime is leached with water, the solution is 
evaporated to dryness, and the residue is kept for some 
time at 100° — 110° C. to convert the soluble calcium thio- 
sulphate into calcium sulphite and sulphur, which remain 
insoluble when the calcium sulphocyauido (thiocyanate) is 
subsequently extracted with cold water. The residue may 
be treated with an alkali or alkaline salt, which will react 
with the calcium sulphite aud sulphur to produce an alkali 
thiosulphate. 

By conducting the evaporation at a low temperature, as 
in a vacuum, the calcium thiosulphate is not decomposed, 
but may bo crystallised while the sulpbocysmide remains 
in solution. — 11. B. 

Incandescent Mantles ; Manufacture of . T. Terrell, 

London. Eng. Pat. 20,004, Sept. 12, 1902. 

To facilitate the manufacture of mantles from artificial 
silk and the like, the impregnated thread is treated with u 
solution of paraffin in benzene in order to waterproof it, 
and, after knitting, ihc fabric, in tubular form, is wound 
like a fiat bandage on to a drum, and the whole is subjected 
to the action of steam. The tissue thus loses its elasticity , 
and the tubular form given it upon the drum retains its 
diameter. — H. B. 

[Acetylene] Gas Burners, and Purifiers for use therewith. 
X. de le Croix, Brussels. Eng. Pat. 10,551 , May 8, 1903. 

The acetylene gas is purified, immediately before its com^ 
bustioo, in a small chamber charged with purifying and 
drying substances, and attached on one hand to the gas 
supply cock, and on the other to the burner or burners. 
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Electrodes for Electric Arc Lamps, A. Blondul, Parif. 
£ug. Pat. 17)406, Ang. 7, 1902. 

The electrodes, composed of carbon nith or without mineral 
substances, are provided with several cores or wicks, of 
which the aggregate cross-section is from one-fifth^ to one- 
half of the total section of the electrodes. The wicks are 
composed of an agglomerant, with or without carbon, and 
with “ a proportion of mineral substances amounting to i 
from 40 per cent, to 100 per cent, of the total mass of the 
wicks.’* The mineral subtances consist of compounds of | 
calcium, strontium, &c., containing at least 5 per cent, of j 
exciting salts, such as potassium borate or silicate.” The j 
electrode may have a protecting envelope of compressed | 
carbon. — H. B. 

Unitki) States Patents. 

Coal Bricks {Briquettes] y particularly from Bituminous 
Brown Coal t Manufacturing J. M. Schwartz, 

Kiken, Switzerland. U.S. Pat. 734,002, .Tuly 21, 1903. 

A wixTUiiK of four parts of comminuted brown-coal waste 
and 1 part of " waste from glue-works ” is moulded into 
bricks under high pressure.— H. B. 

Gas Produce^. J. W. Seaver and 'f. R. Morgan, (^eve- 
hind, Ohio. U.S. Pat. 734,472, July 21, 1903. 

At the bottom of the producer is a rotating ash-hopper, 
from the lower part of which is suspended an ash-support- 
ing plat© which rotates with the hopper. A fixed blast 
pipe, projecting up through the plate, carries arms for 
pushing the ashes out through the space between the plate 
and the lower edge of the hopper. A stationary sealing 
pan surrounds the hopper and receives the ashes. — H. B. 

Hydrocarbons; Process of Treating [Gasifying] Mineral I 

Liquid . C. Hornboatel, New York. U.S. Pat. 

784,710, July 28, 1903. 

A COMBUSTIULB gasoous mixture is obtained by forcing air 
through a mixture of fuller’s earth and kiesolguhr which 
has been saturated with mineral liquid hydrocarbons. 

— T. F. B. 

Frencii Patents. ; 

Coke ; Manufacture of , and of Coke of Better Quality. 

A. Custodis, Germany. First Addition, dated Jan. 7, 
1903, to Fr. Pat. 305,879, Dec. 1, 1900, 

Coal dust is mixed with iron ore and rammed into moulds 
to form solid cakes, which, on being carbonised, generate 
such an amount of heat as to cause the iron to melt, and 
thus to diffuse evenly throughout the coke. — L, F. G. 

Peat Briquettes ; Manufacture of — C. F, Schlickeyseu. 
Fr. Pat. 327,873, Dec. 29, 1902. 

To prevent cracking of peat briquettes during drying, ihe 
peat is mixed with coarse sand, blast-furnace slag, anthracite, 
coke dust, sawdust, peat dust, &c. ; the briquettes are then 
formed, and allowed to drjr. It is necessary to impart to 
the grains of the materials thus employed, a polished 
surface, by either submitting them to strong pressure, or 
by steeping them in some fatty combustible liquid. 

— L. F. G. 

Binding Material; New of General Application 

[Fuel Briquettes], J. Gascon and C. Vemay. Fr. Pat. 
328,225, Jan. 7, 1903. 

1—3 per cent, of pine-, fir-, or larch-resin is mixed with the 
charcoal or other material, and stirred in a heated mixer till 
the resin melts. The product is then pressed into blocks. 

— L. F. G. 

Binding MaUfiat; New , especially suitable for 

Coals, G. Charlea. jjr. Pat. 828,341, Jan. 7, 1903. 

Linsskd or some other gummy substance is boiled with 
15—20 times its weight of water for 35—45 minutes. Au 
amount of rye-flour, barley, or starch equivalent to 8 — 12 
per cent, of the water originally employed, diaaolved in 2^ 


times its weight of water, is then added, and the mixture 
boiled for another 15 to 20 minutes, with constant stirring. 
A quantity of tar, usually equal to the amount of the water 
originally taken, is next added, and the boiling continued 
for 85 to 45 minutes with continual stirring. The viscous, 
liquid thus obtained, is poured, while still warm, on the coal.^ 
A quantity of resin, amounting to 50 to 100 per cent, of 
the original weight of water, may also be added, and 
boiling continued for another 15—20 minutes.— L. F. G. 

Blast Furnace Gases ; Process for the Purification of . 

P. Wurth. Fr. Pat. 327,741, Dec, 26, 1902. 

Thk gas to be purified is led up through a cylindrical tower 
containing a concentric cylindrical screen of wire gauze, 

1 down which water flows. Horizontal baffle-plates, within 
' and outside the wire-gauze cylinder, cause the gas to pass 
repeatedly iu zigzag fashion through the gauze. The 
dirt-laden water collects in a tank at the foot of the tower. 
The wire gauze, instead of being cylindrical in form, may 
i be a plane vertical screen, with approximately horizontal 
I baffle-plates arranged alternately on each side, and extending 
I to the wall of the tower.— H. B. 

Ma 7 illes ; Self Lighting Incandescence . T. Peters. 

Fr.Pat. 328,344, Jan. 7, 1903. 

:k Eog.Pat. 609 of 1903 ; this Journal, 1903, 411.— H. 


IIL-DESTEUCTIYE DISTILLATION. 

TAR PRODUCTS. PETROLEUM 
AND MINERAL WAXES. 

English Patents. 

Oils ; Refiuing Mineral or Petroleum . T. Miicalpine^ 

(■hiswick, and the Alcohol Syndicate, London. Eng. Pat. 
18,728, Aug. 26, 1902. 

A VEKSKL having a tapered bottom, at the upper part of 
which is a perforated shelf and at the lower part a draw-off 
cock, is filled with some granular material, such as sand or 
broken coke. A solution of sodium chloride and sodium 
! carbonate is run in, and allowed to remain in the vessel for 
i about five minutes, when it is drawn off. The crude mineral 
oil is then run in, and left in contact with the contents of 
the vessel for 1 to 10 hours, air being continually blown int 
to oxidise the impurities. The oil is then drawn off, and 
air again blown into it ; or the impurities oxidised with a 
solution of sodium or potassium permanganate or man- 
ganate, the oil being constantly agitated. Instead of the 
granular material, the vessel may be filled with small 
crystals of sodium chloride and carbonate, and these 
I moistened with water before running in the oil. The 
j impurities in the oil are further oxidised during distillation 
I by adding a compound which gives off oxygen within the 
range of the temperature of distillation, such as a special 
manganese compound. Thick oils are diluted with petro- 
j leum spirit before treatment. The process is preferably 
worked at a temperature of 60“ F., although it is much 
I accelerated by heating up to 150^ F. — L. F. G. 

Naphtha or other readily Volutile Matter from Oil or 
other Liquid ; Evaporatiny Apparatus for Separating 

. E. R. Edson, Cleveland, Ohio, U.S. A. Eng. Pat. 

12,518, June 2, 1903. 

See U.S. Pat. 723,849, 1903 ; this Journal, 1903, 561. 

— r. F. B. 

Fubnch Patent. 

Petroleum or other Hydrocarbons / Process of Refining^, 
JJUtilling, and Purifying — , and their Distillates and 
Residues, h. von May, Austria. Fr. Pat. 328,416, 
Jan. 10, 1903. 

See Eng. Pats. 11.217 of 1902 and 951 of 1903; this 
* Journal, 1903, 734 and 790.— T. h\ b. 
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lY.-COLOUSmG MATTERS AND 
DTESTTIiTS. 

Indigo-Reduction; Theory of F. Haber. Zeits. 

f. Eletrochem., 1903, 9, [31]i 607 — 608. 

The article is largely polemical in answer to Ilinz (this | 
Journal, 1903, 901). The author points out that indigo is ; 
reduced in alkaline solution not only by zinc, but also by ; 
ferrous hydroxide, sodium hydrosulphite and fermenting 
starch and sugars, and that these hitter reactions cannot ; 
possibly be interpreted as a direct transference of hydroxyl 
groups from an indigo-sodium hydroxide complex to a 
metal, but are easily explained on the assumption of an 
ordinary ion-reaction. — PI P'. 

Indigo; Determination of in Substance and on the j 

Fibres. K. Moblau and M. R. Ziinmermann. XXI II., ; 
page 967. ' 

$-IIydro,vyjiaphthoic Monosulphonic Acids L and S ; | 

Determination of the Constitutions of by means of ; 

the Sulphite Reaction. II. Bucherer. Zeit.s. f. Farben- 
ii. Textil-Chem., 1903, 2, [lo], 193—199. 

The isomeric monosulphonic acids of 2 . 3-hydroxynaphtha- 
lene carboxylic acid, m. pt. 216' C., were submitted to the | 
sulphite reaction discovered by the author (Zeits. f. P'arben- j 
u. Toxtil-Chera., 1902, 1 , 477), 1 molecular proportion of j 
each being heated: — (1) Under an inverted condenser, 
with 8 — 9 molecular proportions of sodium sulphite; (2) 
at about 125'’ C, with 1 molecular proportion of ammonium 
sulphite and 4 — 5 molecular proportions of ammonia ; 
(3) under an inverted condenser, with 6 molecular pro- 
portions of sodium bisulphite, in the presence of 2—3 
molecular proportions of aniline. 

Thus treated, the isomeride (L), which is characterised 
(a) by its lesser solubility in water and dilute sulphuric 
acid, (/3) by giving a sparingly soluble acid sodium salt, 
crystallising in colourless plates or pale yellow needles, and 
(7) by giving when combined with diazotised p-nitraniline 
an azo dyestuff of bluish red shade, yields by process (1) 
2.6-naphthol sulphonic acid, by (2) 2 . 6-naphthylainine 
sulphonic acid, and by (3) 2.6-phenylnaphthyIaroine 
sulphonic acid. 

Similarly, the isomeride (S), which is (o) more soluble 
in water and dilute sulphuric acid than the preceding acid, 
which ($) forms an easily soluble acid sodium salt, crystal- 
lising in colourless needles, and (7) gives with diazotised 
p-nitraiiilinc a yellowish-red dyestuff compound, is proved 
to have the constitution, OH:C()OH: SO^H — 2.3,8. 

— E. B. 

Enolish Patents, 

llalogenising of Organic Substancesj and Apparatus there- 
for ; Impts. in . L. Marckwald, Charlottenburg, 

(Germany. Eng. Pat. 17,695, Aug. 12, 1902, 

In order to prevent the formation of more highly hnlo- 
genised products, the halogen is continually kept in contact 

Fio. 1. 

Fig. 2, 



with a large excess of the original compound, and the mil 
ture of iinattacked material and halogenised product § 
obtained is continuously withdrawn from the further actio 
of the halogen. The liquid to be halogenised is boilod i 
the still a in presence of a halogenising agent such at phot 
phoruB trichloride. The v:it)our passes through the reotif} 
ing column 5, and the more volatile portion condenses in j 
The condensed but boiling litpiid is halogenised in c, whic 
is provided, if uece.ssary, with a reflux condenser rf, an 
flows back into the still through the pipe f. Halogei 
hydrides escape through k. If it he desired to halogeiils 
at a lower temperature, the modified apparatus of Fig. 
is used. When a thermometer in g indicates a ri.se i 
temperature, the li(iiiid in a is almost completely halogenised 
It is run off through 1 and rectified. — K. F. 

O.i'idising Organic Compounds; Process for ■■■ — ■-. ( 

Imray, London. From Furbwerke vonn. Meister, Lueiu 
und Briining, HOchst a/.M. JOug. Pat. 19,178, Sept. : 
1902. 

The oxidations are conduchal under the influence of ceriui 
compounds either by themselves or in an electrolytic ball 
Cerium dioxide is employed, as obtained by heating wit 
air the by-products from the manufacture of iucandeBcec 
mantles. Thus, in order to oxidise toluene; to benzaldehyd< 
cerium dioxide is employed toge her with (50 per cent 
sulphuric acid at 60^— 9o'(!. o-Nitrotoluene yields unde 
similar conditions o nitrobcn/.aldehyde and o-nitrobeuzoi 
acid. Other substituted hydroearbons are acted on In th 
same way. The reaction may also be used to prepar 
m-tolyla!dehyde from wi-xylcne. Ceric salts can .also b 
used. Thus anthracene is converted into antljraquinone b 
ceric sulphate in presence of 20 per cent, sulphuric acid i 
60° — 95° C. In the same way naphthalene is ennverte 
into naphthoquinone and phthalic acid. The oxidation i 
much more energetic if a stronger sulphuric acid be use( 
i The ceric sulphate may be replaced by other ceric salti 
I By this method anthracene disulphonic acid yields th 
I corresponding anthraquiuono disulphonic acid, and man 
I other oxidations in the aiitliracene series may be performei 
: The tetra-alkylated diamino-diphenylmethanes yield th 
I corresponding hydrols, and triphenylmethane dyestuffs ar 
produced from their louco bases. For the application t 
I electrolytic oxidation, see U.S. Pat. 729,502 ; this Journa 
I 1903, 872.— E. F. 

! Indigo; Manufacture of Halogenised and Analogs 

and Homoiogues oj Indigo. J. Y. Johnson, liouciot 
From Bsidische Anilin und Soda Fabrik. Eng. Pa 
18,096, Aug. 16, 1902. 

See Fr. Pat. 323,977, Aug. 25, 1902 ; this Journal, 190: 
491.— T. F. B. 

I Dyestuffs \_Azo Dyestuff.'i'] Dyeing Colton Direclbj 

Manufacture of . R. J. IJrquhart, Mancheste 

i From Chem. Fahr. vonn. Weiler-ter Meer. Eng. Pa 
i 16,138, July 21, 1902. 

See Fr. Pat. 322,500, 1902 ; this Journal, 1903, 360. 
j — T. F. B. 

I Polyazo Dyestuffs [Azo Dyestuffs'] ; Manufacture c 

I New . C. 1). Abel. From Aetiendies. ffir Anilir 

I Fabrikation, Berlin. Phig. Pat. 20, 375, Sept. 18, 1902. 

I See U.S. Pat. 717,550, Jan. 6, 1903; this Journal, 190J 
I 140.— K.F. 

Colouriny Matters [Sulphide Dyestuffs] ; Manufactm 

of Intermediate Products and . Read Holliday au 

Sons, Ltd.; Jos. Turner, H. Dean, and Jas. Tume 
H^dder^field. Pmg. Pat. 19,341, Sept. 3, 1902. 

1 .2. 4. 5 or 1 .2.4.6-m'toluylenediamine sulphonic acid 
condensed with 1 .2.4-dinitrooblorobenzcne by boiling i 
aqueous sodium carbonate or sodium acetate solution. C 
heating the products to 220° C. with sulphur and alkt 
sulphides, dyestuffs are obtained dyeing cotton in reddiil 
drab shades, very fast against light and fulling.-^E. F. 
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Colouring Matters containing Sulphur \^Snlphidt Dye- 

stuffs} 5 Manufacture Blue J. Y. Johnson. 

From The Badische Aniliii und Soda Fabrik. Ludwigs- 
haihn a/ lib., Germai^. Eng. Pat. 19,440, Bept. 4, 1902. 

A mixtuhe of a phenol and an alkylated indophenol or 
sulphur derivative of the same is heated with sulphur and 
an alkali sulphide. The products are <listinguished by 
the property of dissolving in dilute ca\istic alkali to form 
solutions from which they are not precipitated by blowing j 
in uir, but may be precipitated by carbon dioxide or by ! 
salt. They are also not precipitated by the action of air I 
from their solutions in alkali sulphide solutions, and it is 
therefore easy to obtain uniform dyeiugs. — E. F. 

Dyestuffs containing Sulphur [Sulphide Dyestuffs} ; Pro- 
duction of . Bead Holliday and Sons, Ltd., J. 

Turner, H. Dean, and J. Turner, Huddersfield. Ping. 
Pat. 19,551, Sept. C, 1902. 

p-AMiNornENOL or p-aroinopbenol sulphonic acid prepared 
according to Phig. Pat. 2468 of 1899 is treated with 
picramic or picric acid, sulphur, and an alkali sulphide. 
Black dyestuffs are so obtained. — E. P\ 

Black Sulphurised Dyestuff [Sulphide Dyestuffs} ; 

Manufacture of . O. Imray. P’rom the Society 

of Chemical Industry, Basle, Switzerland. P’ng. Pat. 
13,035, June 10, 1908. 

1 ;3 : 4“DiNiTROrHKNOL (OH *■ 1) is melted with alkali 
sulphide and sulphur under such conditions that the mass 
does not become dry until the formation of the dyestuff is 
complete. The finion may be ccnducted in an open vessel 
or under pressure, with or without a reflux condenser. The 
product dyes cotton in very pure black shades, which may 
he varied in the direction of greenish black by the addition 
of copper or its salts, or of dinitrochlorobenzcne, to the 
melt. The sulphurisation is more rapid the higher the j 
temperature, and the shade becomes at the same time mere | 
greenish or bluish. The duration of the process has only | 
small influence on the shade. — E. F. 


phenul with 1.6 or 1 . 7-naphthylamme snlphonio acid, 
rediazotising the product so obtained, and combining it 
with chromogenes, notably with naphthol sulphonic acid. 

— E. F. 

Dyestuffs derived from Triphenylmethane ; Preparation 
of by Means of Dimethyl- and Diethyl-p-toluidine, 
Manufac. Lyonnaise de Muti^res Colorantes, France. 
Fr. Pat. 328,314, Jan. 6, 1903. 

Dimethyl- or dittliyl-;)-toluidine is condensed with telra- 
methyl- or tetraethyldiaminobenzyhydrol in presence of 
concentrated sulphuric acid, and the product oxidised in the 
usual way. Greenish-blue to blue dyestuffs are obtained 
of great intensity and brilliancy. — Pi. F. 

V.-PEEPARING. BLEACHING, DYEING. 
PRINTING. AND FINISHING TEXTILES, 
YARNS. AND FIBRES. 

Colour Sprays (“ liainhowing ”) ; Cadgene's Method of 

Treating Tissues with . K. Lepetit. Zeits. f. 

Farbeu- u. Textil-Chem., 1903, 2, [H], 224—225. 

The method of colouring tissues by projecting upon them 
dyestuff solutions in the form of spray, which \\a8 intro- 
duced into practice by Cadg^ne in 1898 (Ping. Pat. 4613 of 
1898; this ,lournal, 1899, 39), is especially suitable for the 
treatment of silk tissues. In the operation of colouring 
them, thege are passed, with supporting tissues at their 
backs, downwards in front of a row of spray pipes from 
which the solutions of dyestuffs (usually aqueous or alcoholic 
solutions of acid dyestuffs) are forced. The pipes may be 
stationary or may he moved about in any desired direction 
while the tissue is passing in front of them. They are 
gencrallv placed 4 — 5 cm. apart, hut the distance is varied 
according to the pattern to he produced. Stripe effects 
(ombres) darker in the middle than at the edges are mostly 
produced. — E. B. 


United St.\tes Patents. 

A 20 Dye ; Red-——, and Process of Making Same. K. 
Schirmaclufr, Sodon, Gcnnany, Assignor to P'arbwerke 
vormals Meister, Lucius und Bruning, H5chst-on-thc- 
Main. U.S. Pat. 733,280, July 7, 1903. 

The u-chlorotoluidine*;j-sulphonic acid, obtained by ni- 
trating and subsequently reducing o-chlorotolueno-p-sul- 
phouic acid, is diazotised and coupled with )3-naphthol. 
The sodium salt of the resulting compound is a red powder, 
soluble in hot water and in alcohol, soluble in concentrated 
sulphuric acid to a bluish red, and in glacial acetic acid to an 
orange-yellow solution. Mineral acids precipitate brownish 
red flakes from its aqueous solution. — T. F. B. 

Anthraquinove Dye [Anthracene Dyestuffs'] ; Green , 

and Process of Making Same. ( ). Hess, Assignor to the 
Farbwerke vormals Meister, Lucius und Briining, 
Hochst a/M., Germany. IJ.S. Pat. 734,325, July 21, 1903. 

Dialvhylaminodihydroxtanthii.vquinones are sul- 
phonated, forming dyestuffs which are green powders, 
soluble in water with a green, in concentrated caustic soda 
solution with a bluish greeu colour, dyeing unmordamed 
wool in green and chrome-mordanted wool in yellowish 
green shades. The dyestuff obtained from di-p-toluidodi- 
hydroxyanthmquinoue is specially claimed. — E. F. 

French Patents, 

Azo Dyestuffs derived from Chlorcnitroaminophenols. 
Fabr. de prods, chim. ci-devant Sandoz, Switzerland. Fr. 
Pat. 328,281, Jan. 5, 1903. 

Blue to blue-black dyestuffs are obtained by diazotising 
4 - chloro - 6 - nitro - 2 - aminophenol and combining with 
naphthol-, dlhydroxynaphthol-, and aminonaphtholsul- 
phonio acids. 

Black wool dyestuffs of gfeat intensity, which is increased 
by cbroDiing, extremely fast to fulling and light, are 
obtained by combining the diazo|compound from 6-chloro- 
2-nitro-4-aminophenol or from 4-chloro-6-nitro-2-aniino- 


Rare Earth Metals ; Use of the , in Dyeing. 

! A. Waegner and A. Miiller. Zeits. f. Farbeu- u. Textii- 
; Chem., 1 003, 15, 290—292. 

The article commences with a summary of work already 
done on this subject. Cerium salts are said by 11. Bbttger 
and by H. Biihrig to produce a very excellent aniline-black. 
Witt on the contrary obtained negative results and ascribes 
previous ones to the effect of imj)uritie8 in the cerium salts 
used. By mordanting fabrics with cerium, praseodymium 
and lanthanum compounds and subsequent treatment with 
hydrogen peroxide, coloured superoxides are formed in the 
fibre. The authors find that the yellow shade produced in 
this way by the production of cerium superoxide is of poor 
; appearance and deficient in fastness to soaping. They 
I investigated the mordanting effect on wool of (he pure salts 
1 of various rare earth metals towards alizarin dyestuffs, 
j The wool was mordanted with cerous, ceric, didymium, 

; aud lanthanum salts, and then treated with an acid tartrate, 
i Part of each sample was then oxidised by passing through 
I a bath of ammouiacal hydrogen peroxide. The samples so 
i obtained were then dyed with Alizarin I, Alizarin Orange, 

: Alizarin Blue, Alizarin Yellow, and CoeruleXu. The portions 
I treated with hydrogen peroxide almost always yielded 
! darker shades. The dyeiugs are all very fast to washing, 

; but not at all fast to acids. They are all strongly affected 
j by boiling 0*1 per cent, sulphuric acid, some being 
, completely decolorised.— E. F. 

Dyeing ; Some Recent Contributions to the Theory of 
! G. von Georgievics. Zeits. f. Farben- u, Textil-Chem., 
i 1903,2, [11], 215— 219. 

The author finds that i no precipitates of the character 
i assumed by Knecht (this Journal, 1902, 544 and 611) are 
I produced from wool which has been purified by prolonged 
j extraction with alcohol, or from silk which, after being 
ungammed, has been boiled in distilled water. The 
inference is that the precipitates, described by Knecht, 
are in the case of the wool fibre, produced by an impurity 
* present \ in this which is soluble in alcohol. A slight 
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precipitate is obtained, in a blank experiment, when the 
Altrato from a Night Bine solution, which has been 
precipitated with barium hydroxide, freed from excess of 
the latter with carbon dioxide, find boiled, is added to a 
eolutioo of Magenta. This is due to the presence of a 
trace of barium m the solution, as may readily be proved by 
qualitative tests. This fact also has been overlooked by 
Knechr. 

Bins and Schrbter (this Journal, 1 190.3, 23) have dis- 
covered that the sulphonic acids of azobenzene are dyestuffs 
and have thus demonstrated that the sulphonic acid group, 
as well as the amino- and hydroxyl-groups, is capable of 
acting as an auxochromous group in transforming 
cbroiiiogens into dyestuffs. 

These chemists have also shown that a p-amino-azo 
compound possesses more powerful dyeing properties than 
its m-Bubstituted isomcride. 

They have, however, deduced from their researches 
certain erroneous conclusions, which are corrected below i — • 
Azohenzene Sulphonic Acids. — Azobenzene - p - mono - 
tjulphonic acid resembles other acid dyestuffs in dyeing 
<wool) more exhaustively as the proportion of mineral 
acid applied with it is .increased up to a certain limit; 
thus, from baths composed of 0*15 grm. of the dyestuff 
and 130 c.c. of water, 5 grms. of wool absorbed, without 
auy addition of mineral acid, 0*1 grm., and, with additions 
of 0*056, 0*112. and 0*56 grm. of sulphuric acid, 0* 143, 
0*144, and 0*143 grm. respectively of the dyestuflf. The 
dyestuff, moreover, dyes feebly from a dilute neutral 
solution (containing one molecular proportion of the 
dyestuff and one molecular proportion of caustic soda). 
It does not dye at all from an alkaline solution. 

p - Hydroxyazobenzent does not dye, as stated, in a 
strongly alkaline solution : wool (7 grms.) treated with the 
dyestuff (0*6 grm.), along with a small quantity of normal 
caustic soda solution (10 c.c.), was found to be very nearly 
colourless after washing with water. The dyestuff can be 
readily extracted with alcohol Irom wool dyed with it. 
There cannot, therefore, be any chemical combination with 
(he fibre, of the nature 8ugg(;sted by HInz and .Sebrdter. 

The following acid dyestuffs (exclusive of Alkali Blue, 
Acid Green and similar dyestuffs which are appli«<l iii 
alkaline baths and developed with acid) possess the 
property of dyeing wool from an alkaline bath : — Oranges I 
iiud IT, Brilliant Oranges G and 11 (M.L.B.), Ponceau G G 
(M.L.B.), Naphthylauiine Brown (B.A.S.F.), Azo-eosine 
(By.), Fast Red A (B.A.S.F.), (Toth Reds G and B (By.), 
Acid Violet 4 BN (B.A.S.F.), Chromotrope 10 B (M.L.B.), 
Fast Acid Violet A 2 K (M.L.B.). The following dyestuffs 
when applied in alkaline baths leave the wool quite 
uncoloured: — Chromotrope 2 II (M.L.B.), Cochineal Red 
(B.A.S.F.), Azofuchsine 6 B (By.), Cyanine B (M.L.B.), 
Cyanol extra (C.). As dyestuffs possessing analogous 
constitutions are to be found in both of these groups, it is 
evident that no explanation of their 'dissimilar behaviour 
in dyenig is to be gained from a consideration of their 
chemical formulae. 

p-Antinoazobenzene and Di-m-aminoazobene. — There is 
no essential difference, such as has been asserted to exist, 
between the dyeing properties of these two bases. Thoir 
absorption by the fibre (wool) is aided by the addition to 
the dyebath of a small proportion of acid ; it is hindered 
by the addition of a large proportion. — E. B. 

Fastness ; What Treatments are to be regarded as 
satisfactory in the Examination of Dyestuffs with 

respect to ? H. Lange, Fifth Intern. Congress of 

Applied Chemistry, Berlin. Fllrber - Zeit, 1903, 14, 
[15], 269—276. 

The fastness of a dye on a fabric should be particularly 
tested with regard to the use to which the material will 
ultimately be put. As the fastness varies to a certain 
extent according to the colour-tone, a light, a medium, and 
a dark shade ought always to be tested. 

With respect to dyed wool, the material should be tested 
as to its fastness to (1) rubbing; (2) rain and water; (3) 
washing; (4) milling; (5) hot pressing; (6) acid; (7) 
carbonising; (8) sulphur (sulphur dioxide); (9) ironing; 
< 10) perspiration ; (11) alkali ; and (12) light. The author 


describes shortly how* each of these testa fl to be performed, 

(I) The dyed fabric should ngt impart any colour to a 
white cloth when rubbed with it. (2) Tlio dyed fabric 
should be soaked in raiu water, and dried at the ordinary 
temperature, this process being f elated several times. 
(3) The resistance of the dyestuff on the fabric should ho 
tested in a solution of 5 grms. of soft soap and 3 grms. of 
sodium carbonate per litre. (4) The dyed fabric should be 
steeped for 2 to 3 hours in a lukewarm soap solution COU- 
tainiiig about 100 gi*in*. of soap per litre, then milled. (5) 
The dyed fabric is placed in boiling water and allowed to 
cool, then steamed ou a hot-press cylinder. (G and 7). 
The dyed fiibric is placed in a solution, of sulphuric acid of 
4® to (}' B ; the excess of acid is pressed out and the 
material dried at Hff’ — 90'^ C. For carbonisation it is 
placed in a solution of aluminium or magnesium chloride of 
5® to 7 B., and dried at 110® C. (8) The dyed fabric is 
soaped with a solution containing 6 grms. of Marseilles soap, 
then, after drying, exposed to the vapour from hurniug 
sulphur. (9) The fabric should bo ironed in the ordinary 
way, or a damp cloth should be placed over it and ironed 
until thi.s is dry. (10) The fabric should be worn on the 
chest or in the armpits by a person for 4 to 6 days. 

(II) The fabric should be treated with a lukewarm 
solution of soilium carbonate of 2® to 3® B., and with a 
solution of 10 to 20 grms. of lime and 10 grms. of ammonia 
per litre. (12) In testing the fastness to light, it is 
advisable to expose several shades of the colour, and to 
expose these both under glass and in the open air. The 
duration of the exjiosure must depend on the time of year. 
After each test the material is to be compared with a 
pattern which has not been treated. 

In the case of cotton goods, the fastness to these various 
influenoes should be tested, aud also the fastness to chlorine 
and to hydrogen peroxide. The fastness to chlorine^ is 
tested by immersing the fabric in a solution of bleaching 
powder of 0*5® B. for 2 to .3 hours, then washing in dilute 
acid and drying. 

Linen and ramie are tested in the same way as cotton. 
It is .seldom necessary to test the influence of those various 
factors on jute. 

The resistance of dyed silks to those same influences can 
be determined by slight modilications of the methods 
indicated for wool.— J. McC. 

Oxalic Acid in the Chromic Acid Indigo - Discharge 

Process; Function of . G. von Georgicvics. Zeits. 

f. Farben- u. Textil-Chem., 1903, 2, [10], 199—202. 

A NUMHBU of substances, both organic and inorganic, have 
the power, possessed by oxalic acid, of accelerating the 
action of chromic acid on indigo. These are compounds as 
dissimilar as sulphuric and hydrochloric acids, on the one 
hand, aud alcohol aud glycerin, on the other hand, thus 
showing that the property is not limited to reducing com- 
pounds, as Schaposohuikoff aud Michirew (this Journal, 
1902, 127G) suppose, or to acids, as Fnid’homme (this 
Journal, 1903, 359 and 491) appears to believe. But none 
of the substances hitherto tried, approaches oxalic acid in 
intensity of action. Citric and tartaric acid, for example, 
have only about part of the power of oxalic acid ; 
sulphuric and hydrochloric acids have still loss. With 
indigotin-disulphonic acid, 1 molecular proportion of oxalic 
acid has the same action as 940 molecular proportions of 
hydrochloric acid or the equivalent quantity of sulphuric 
acid. 

Assuming that, as Prud'homme has shown is undoubtedly 
true in the case of concentrated solutions, an organic 
chromium compound of oxalic acid, having energetic 
oxidising properties is formed in the cases of solutions of 
all concentrations, it is nevertheless diflicult to explain why 
acids so closely related to oxalic acid as arc acetic, maloiiic, 
and succinic acids, do not give similar compounds. ^ As a 
matter of fact these acids do not increase the oxidising 
action of chromic acid in the slightest degree. 

An important characteristic of ^ oxalic acid is that it 
influences the oxidising action in direct ratio to the amount 
of it present, the limit of its influence being reached only, 
with the saturation of the solution. 
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The reaction between indigo, chromic acid, and oxalic 
acid, is considerably affected by the concentration of the 
solutions employed. 

f Although he considers that with strictly definite pro< 
portions of the reacting substances, a distribution of the 
action of the chromic acid may take place in the sense 
indicated by JorisMn andHeicber (this Journal, 1903, 623), 
the author is inclined to believe, especially in view of the 
fact that the oxidising action of chromic acid proceeds in 
the presence of a large excess of oxalic acid, that the action 
of the latter compound in this connection must be classed as 
a catalytic one (see also this Journal, 1893, 758). — E. 11. 

Silk f Determination of Inorganic Weighting Agents in 
. R. Gnehm. XXIII., page 908. 

Silk; Action of Uydrgfluosilicic and Hydrofluoric Acids 
on — , K. (inehiu and R. Weber. XX HI., page 96H. 

Indigo; Deterwhiation of , in Substance and on the 

Fibre. R. Mohlau and M. R. Zimmermaun. XXIII., 
page 967. 

English Patents. 

Relief or Raised Ornamentations on Fabrics; Apparatus 

for Printing and Colouring . E. S. Holland, Stock- 

port. From J. Jlennett, North Adams, I^Iass. Eng. Put. 
26,928, Dec. 6, 1902. 

The fabric is stretched tightly on a support, JkUd is printed 
by means of an adjustable roller fixed at such a distance 
from the support that only the raised portions of the fabric 
are touched by the roller. — T. F. B. 

Vegetable Fibres ; Extracting the Inorganic and Organic 

Foreign Matter from . (). Lugo. Eng. Put. 17,105, 

1902. XlX.,page 9GI. 

United States Patents. 

Artificial Silk Filaments; Apparatus for Producing . 

E. H. llyon, Waltham, Mass., and C. N. Waite, Laus- I 
downe, Pa., Assignors to the General Artificial Silk Co., j 
Delaware. U.S. Pat. 732,784, July 7, 1903. | 

The cellulose solution is forced through a forming-nozzle 
by a fixed plunger, which works in a cylinder containing i 
the solution, and which can be moved relatively to the : 
plunger at a uniform speed, so that a given quantity of ' 
the solution is forced through the nozzle in a given time, ! 
regardless of the viscosity of the solution. — T. F. B. | 

Mercerising Apparatus. P. .Tcanmaire, Mulhuusen, i 

Germany. U.S. Pat. 734,333, July 21, 1903. ! 

A MKBCER18INQ bath is combined, in a suitable apparatus, j 
with a laterally-acting extensor-roll, or a numbtr of | 
laterally-acting exteusor-rolls acting in succession inter- 
mittently upon the impregnated fabric, the outer ends of i 
the bars of the rolls being card-clothed, with a smooth 
intermediate portion. Each extensor-roll is arranged so as 
to receive the fabric in a wider condition than the preceding i 
roll. The fabric is washed simultaneously with the stretch- 
ing on the last roll, by directing a washing liquid upon the 
stretched material, and is then received on a setting roll ; a ' 
setting-roll is also provided between the last extensor-roll 
and the preceding one. — B. X. | 

French Patents. | 

Textile Tissues and other Materials ; Process of Render- 
ing Non-infiammahle, Soc. dite Manuf. d’lrapres- 

sioQs de Malaunay* Fr. Pat. 328,368, Jan. 8, 1903. 

Sbb U.S. Pat. 723,088 and Eng. Pat. 9658 of 1902; this i 
journal, 1903, 492 and 694. — E. B. j 

Bleaching Apparatus ; Continuous . M. Muntadas | 

y Bovim. Fr. Pat. 327,931, Nov. 10, 1902. 

In bleaching apparatus of the type in which liquor-seals, 
in the spaces between two tanks, one of which is inverted 
in the other, are employed to prevent the escape of steam 
fbom the chamber thus fomed, a number of additional seal- 
columns are provided by fixing partitions alternately to the 
top and bottom of the chamber. The tissues to be bleached 
are passed throogh boiling caustic soda-lye, contained in 


one set of the seal-columns, steam, and again through 
boiling lye, in the other set of seal-columns, or through lye„ 
in one set, steam, and boiling water in the other set. To 
prolong the time of their exposure to the actiou of the 
steam, while they are in the chamber, the tissues are allowed 
to fall into curved, porcelain receptacles, whence, after a 
certain length of them has accumulated, they are withdrawn 
to the lye or water seals. Owing to the employment of a 
larger number {e.g.y 8) of liquor seals, greater pressure of 
steam can be applied, with the same head of liquor in the 
seal-columns, than has hitherto been possible with the use 
of only two liquor-seals. — E. B. 

Cotton Yarns; Apparatus for Mercerising, . 

L. Bretoiiniere. Addition, dated Dec. 31, 1902, to 
Fr. Put. 324,076, Aug. 27, 1902. (.‘:>ee this Journal, 

1903, 551.) 

Modifications are claimed in the apparatus described 
(loc. cit.). The framework upon which the hank-carrying 
rollers are placed is constructed of iron, instead of wood, 
and the rollers consist of iron tubes. After immersing the, 
hanks in the mercerising solution and draining them for 
a while, the rollers are revolved by means of handles, 
which are aflixed to their ends for the purpose, to render 
I the action upon the hanks more uniform. — E. B. 

Printing Indigo [^Production on the Fibre^. Soc. Cbinu 
des IJsines du Rh(^ne (formerly Gilliard, P. Monnet et 
; Cartier). Addition, dated Jan. 3, 1903, to Fr. l*at. 
316,121, Nov. 22, I9ul. (See this Journal, 1902, 704). 

Bksidkb acetic acid, other (carboxylic and sulphonic) acids 
have thti property of dissolving o-nitropheny llactoketone ; 
for example, a mixture of 1 part of the ketone and 3 parts 
of sodium p toluene sulphonate dissolves in 6 paits of 
water, and is stable in the absence of light. The solution, 
suitably thickened, can be employed in tissue printing for 
the production of indigo, in the same manner as the acetic 
acid solution. (Sim* also Eng. Pat, 11,522 and Fr. Pat. 
325,109 of 1902 ; this Journal, 1903, 490 and 622.)— K. B. 

Printing Indigo [Resists'] ; New Process for . 

J. Ribbert. Fr. Pat. 327,763, Dec. 27, 1902. 

Tissues, prepared with glucose and dried, are printed 
w'ith resist-mixtures, similar to those employed in the 
frame - dripping style of calico printing, containing, for 
example, the sulphate, nitrate, acetate, and basic acetate 
(verdigris) of copper, china clay and gum, with or with- 
out lead sulphate, soluble lead salts and zinc sulphate. 
They are then over-printed (covered or padded) with a 
caustic soda -indigo mixture, such as is used in the 
Schlieper and Baum method (this Journal, 1884, 55), 
being afterwards dried, steamed lor 20 — 30 seconds, washed, 
soured, washed and dried. After steaming, the tissues^ 
may be passed in a continuous manner through an indigo 
vat, to dye them on their unpriuted side any desired shade 
of blue, the printed side being simultaneously dyed, but 
remaining, with the colour previously applied, darker than 
the unprinted side. The resist is thtn removed by washing 
and souring. — E. B. 

Wool and Half- Wool Fabrics; Process for Obtaining on 

, Mixed or “ Vigorous'* Efi'ccts. H. Giesler. Fr. 

Pat. 327,485, Dec. 18, 1902. 

Wool, or cotton and wool fabrics, are printed, on one or 
both sides, with a solution of alkali (carbonate or hydroxide) 
in tbe desired pattern, in small spots or lines, washed, and 
then dyed in a tepid neutral bath, without mordant. The 
design is then fixed by means of a steam or boiling water 
treatment, with or without mordant. The fabrics, after the 
alkali printing, may be dyed completely in a boiling bath, 
and then the design dyed, in another colour, in a tepid 
bath. 

W hen the process is applied to wool fabrics containing 
vegetable matter (e.^., mercerised cotton, ramie, &c.), the 
latter is unaffected by the dyeing. 

After the alkali printing, a resist in fatty matter may be 
applied, and the fabric dyed in a tepid bath. Resists 
composed of tin salts, zinc powder, &c., may also be used. 

— T. F. a 
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Threads [^Artificial Silk] ; Making Brilliant 
J. Stoerk. Fr. Pat. 827,301, Dec. 13, 1902. 

Having found that the percentage of water contained in 
nitrocellolose has a great influence on the resulting threads, 1 
the inventor claims the process of dissolving, in ether- | 
alcohol, nitrocellulose containing from 12 — 20 per cent, of ! 
water. This is obtained pressing the crude (washed) 
nitrocellulose in a hydraulic press, cutting the cakes thus 
obtained into thin sheets, and drying these to the required ! 
degree. — T. F. B. 

Besists Over or Under Azo Colours Developed on the Fibre ; 

Process for Obtaining . K. Oehler, Anilin- uirl 

Anilin Farben Fabrik. Fr. Fat. 327,554, Dec. 20, 1902. 

Thk fabric, impregnated with an alkali salt of a phenol, 
is printed with a resist of a derivative of hydrazine or 
hydroxylamine (e.^., the ammonium salt of phenylhydraziue 
sulphonic acid), with or without colouring matter and 
mordant, and then developed in any of the ordinary di- or 
tetrazonium solutions. i 

Semi-resists are obtained on fabrics dyed with substun- j 
tlve dyestuffs, by printing with the same mixture, passing j 
through the diazonium solution, and fixing. 

Fabrics, printed with substantive colours which can be | 
diazotised, are treated with the same hydrazine compound, | 
and then developed in a nitrous acid bath, and finally 
coupled with an amine or phenol. — T. F, B. 

Reproducing Designs in Colours [by weans of Stencils] ; 

Process and Appoi'atus for . G. L. Courtot. h r. 

Put. 327,814, Dec. 30. 19u2. 

Dykstui F solutions are sprayed through stencils, made by 
drawing the design to be reproduced upon a sheet of 
suitable material, cutting through, where this is practicable, 
the lines of the drawing, and bending back, in places, the 
cut edges of the material to give the spray freer access to 
the tissues, which are stretched behind the stencils during | 
the operation of spraying.— PI. B. ! 


VII.-ACIDS. ALKALIS. AND SALTS. 

Magnesium Carbonate Trihydrate / Preparation of Crystal- 

line , from Magnesium Hydroxide. Salzbergwerk 

Neu-Stassfurt. Ger. Pat. 143,594, March 8, 1901. 
Zeits. angew. Chem., 1903,16, [30], 729. 

Maonissium liydroxide suspended in water or in aqueous , 
solution of sodium chloride, is subjected to the action of 
gases containing carbon dioxide, the propoiiion of cai bon 
dioxide in ihe gases being continuously increased as the 
magnesium carbounte forms. It is claimed that by this 
process no basic or amorphous com pounds are produced, 
but only the crystalline magnesium carbonate tribydrate, 
suitable for use in the manufacture of potassium carbonate 
by the magnesia process. — A. S, 

Potassium Magnesium Carbonate t Preparation of . 

Salzbergwerk Neu-Stassfurt. Ger. Pats. 143,408, April 5, 
1900; 143,595, March 29, 1901 ; 143,409, April 13, 1900. 
Zeits. angew. Chem., 1903, 16, [30], 730. 

Thk preparation of potassium magnesium carbonate is the 
first step in the manufacture of potassium carbonate by the 
magnesia process (see Ger. Pat. 15,218), but the method 
for its preparation has up to the present been unsuccessful 
on the large scale. It is now found that for the utilisation 
of potassium chloride according to the equation; — 
3(MgG03.3H30) + 2KC1 + COa « MgCl, + 2(MgC03. 
KH(yOj. 41120 ), the temperature must be kept within 
definite limits, and also the conditious must be such that 
the reverse reaction will not take place. According to the 
present patent, a solution of potassium chloride containing 
magnesium carbonate in suspension, is subjected to the 
action of carbon dioxide, the temperature Ibeing maintained 
at 17®— 24° C. by artificial cooling, and the reverse reaction 
being prevented by paseing in a current of gas containing 
carbon dioxide, so aa to k^p the potastiuui mignesium 
carbonate suspended in the liquid. 


The preparation of potassium magnesium carbonate i» 
effected in two steps: — (1)the preparation of magnosiam 
carbonate tribydrate; (2) the conversion of the latter into 
potassium magoeaium carbonate. According to tbo preienk 
invention, after the magnesium hydroxide has been eon* 
verted into magnesium carbonate, a portion of the liquid is 
removed by decantation, siphoning or the like, then to the 
residual liquid coutaioiug the magnesium carbonate in 
suspension, potassium chloride is added, and carbon dioxide 
passed in. In this wajf, it is claimed, a more complete 
utilisation of the jmtassium chloride is attained. 

Preparation of Potassium Carbonate from Potassium 
Magnesium Carbonate. — lii the preparation of potassium 
carbonate from potassium magnesium carbonate, it is 
desirable to separate the magnesium iu the form of 
crystalline magnesium carbonate trihydrate, which can be 
readily separated from the liquid, and can bo used over 
again for the preparation of potassium magnesium car- 
bonate. The method consists in decomposing the potassium 
magnesium carbonate by meaus of water, under such con- 
ditions that the temperature does not rise above 80® C., 
and then rapidly separating the magnesium carbonate 
trihydnito from the potassium carbonate solution, thereby 
avoiding the formation of the amorphous magnesium 
carbonate dihydrate. — A. S. 

1 Caustic Soda; Influence of Impurities on the Yield 
I of , />// the Amalgam Process. .1. W. Walker and 

C. S. Paterson. Trans. Amer. Klcetro-Chemical Soc.^ 

1903, 3t 185-194. 

Tub apparatus used consisted of a glass cell, closed at its. 
lower end by a rubber cork, through which passed tw'O 
' platinum wires, one endiug immediately above the stopper 
and covered with a layer of mercury, which served as 
cathode ; and the other prolonged upwards and encased in 
a glass tube, ending in a platinum anode. The upper end 
of the glass cell carried a capillary tube, through which the 
gases evolved during an experiment were driven over into 
a gas pipette, by raising a reservoir attached to the appa- 
ratus by a side tube. The cell was fitted with 200 c.c. of 
the salt solution, and a current of 0*.'5 ampere passed for 
15 minutes, the cell being covered with a dark cloth to 
prevent reunion of the hydrogen and chlorine. The gases 
were transferred to the gas pipette, the chlorine removed by 
a 25 per cent, caustic soda solution, the oxygen by means 
of alkaline pyrogallol, and the residual hydrogen measured,, 
this representing the loss of caustic soda during an experi- 
ment. The current density worked out to 15 amperes per 
square decimetre. 

With purest salt, aud with ordinary commercial table salt, 
the loss was only I ’6 per cent. 

The addition of small quantities of potassium chloride, 
calcium chloride, magnesium sulphate, or of ferrous chloride, 
caused the losses to vary between 0 • 0 and 2 • 5 per cent. 
When nickel sulphate or cobalt nitrate were added in smaU 
quantities (about 1 : 10,000), the losses lay between 1-5 ana 
85 *8 per cent. 

If, however, a small quantity of iron salt be addetl to a 
solution containing traces of calcium and magnesium, the 
losses are great, between 10*4 and 60*7 per cent. During 
these experiments, hydrogen was evolved intermittently 
from the mercury cathode, and this became covered with a 
solid deposit. Iron salts produce a similar effect when 
calcium or magnesium only are present, but the loss is only 
about 1/lOlh of that occurring when both calcium and 
magnesium are present. 

Nickel gave similar results. Both in the case of iron 
and of nickel, several experiments arranged under prccisebf 
similar conditions gave divergent lesults, for which n« 
explanation could be found. 

The amalgam formed when chemically pure salt was uieil, 
showed no immediate signs of decomposition on switching 
off the current ; when iron or nickel was present, decompo- 
sition commenced immediately, and was very rapid in the 
case of nickel. These results are of interest in connection 
with a recently proposed process (this Journal, 1902, 125^ 
for the rapid extraction of sodium from amalgam. If iron 
or nickel be used in this process to hasten the decomposi- 
tion of the amalgam, it will certainly be efficient. 
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It h concluded that the apparatus used for the amalgam 
process must be kept scrupulously free from iron salts. 

— L. F. G. 

Hydrated Salts ; Peculiar Property of Certain , 

A. de Schulten. Bull. Soc. Chim. 1903, 29, [14], 72i — 
726. I 

Tn the case of most salts which form several hydrates, 
j^radual rise of temperature yields in turn, from the hydrate | 
containing most water, those containing successively less i 
and less. The author draws attention to some exceptions I 
to this rule. 1 . Gay Lussite, CaC( )a . Na^CO., . SHgO, loses all 
its water at 100® C., while pirssonite, CaCOs.NajCOjiSHjO, 
does not lose any water below 130' C. 2. Magnesium 
phosphate, Mg3(P04)o.22HoO, loses 18HoO very rapidly at 
100® C., and suffers further loss if the heating at that tem- 
perature be prolonged ; while artificial hobierrite, Mg3(P04)2. 
fiHjO, undergoes no change at 100® 3. Crystallised mag- 

fiesium arsenate, Mg3(As04 . 22H2O, loses 1 7 HgO at 100° ( 
while artificial hoeruesite, Mg3(A664)2. 8H2O, is unchanged. 

— J. T .1). 

English Patents. 

Sulphuric Acid ; Apparatus for Concentrating . 

H. Ellison, Clcckheaton, Yorks. Eng. Pat. 17,760, 
Aug. 18, 1902. 

The apparatus consists of a closed cast-iron boiling pan, I 
within which is a pipe, of acid-resisting material, of rather 
lets diameter than the pan and having its bottom edge 
eepated. The pan, filled up to an outlet pipe near the top | 
with concentrated acid, is heated from below. Dilute acid | 
is led into the inner conduit or pipe, and is there coiicen- | 
trated by the heat from the surrounding strong boiling ' 
acid. The steam escapes through an exit pipe in the cover. ; 
As the acid in the conduit becomes concentrated, it flows I 
through the serrations to replace the concentrated acid in | 
the boiler, as that acid flows through the exit pipe in the 
•ide. A leading object of the invention is to secure that 
-only concentrated acid shall come into contact with the 
cast-iron boiler. — E. S. 

Contact Substances Employed in the Manufacture of Sul- 
phuric Anhydride and Sulphuric Acid ; Means for 
Effecting the Revivification of — . J. Y. Johnson, 
London. From the Badische Aniliu and Soda Fabrik, 
Ludwigshafen a/R. Eng Pat. 20,915, Sept. 25, 1902. 

See Fr. Pat. 324,751, 1902 j this Journal, 1903, 628, 

— T. F. B. 

Chrome Ironstone ; Treatment or Extraversion of , 

for the Separation of the Iron and the Ohlainment of 
Chromium Compounds, J. Y. Johnson, London. From 
the Chemische Fabrik Griesheim-Elektron, of Frankfort- 
on-Maiue, Germany. Eng. Pat. 5902, March 13, 1903. 


TJnited States Patents. 

Magnesium and Calcium Carbonates ; Process of Produce 
iny — — [/row Dolomite’], F. S. Young, Norristown, 
Pa. U.S. Pat, 734,030, July 21. 1908. 

Caloined dolomite is mixed with water, and the loluiion 
of calcium hydroxide is separated from the deposited 
magnesia, and is carbonated to obtain calcium carbonate. 
Part of the magnesia, made into a milk with water, is 
caused to drop through an atmosphere of carbon dioxide 
in a percolating tower, 'fhe solution of magnesium bicar- 
bonate thus produced is treated with the remainder of the 
magnesia to obtain magnesium carbonate. See Eng. Pat. 
25,776, Dec. 17, 1901 ; this Journal, 1902, 872.— E. S. 

Sulphur- Burner. H. Blumenberg, jun., Daggett, Cal. 
CJ.S. Pat. 734,397, July 21, 1903. 

A LONG, horizontally-arranged burner chamber has a main 
air-supply pipe and discharge opening ; and an independent 
air-supply pipe outside the chamber has branches, at 
intervals, projecting therein to near the bottom, there being 
means for supplying both pipes with air under pressure. A 
door for admitting the charge of sulphur is furnished with 
a counterweight and with means for clamping. — B. .S. 

Alkaline-Earth Dioxides; Process of Making Hydrates 

of . G. F. Jaubert, I*aris. U.S. Pat. 734,713, 

July 28, 1903. 

Skk Eng. Pat. 2504 of 1901 ; this Journal, 1901, 474. 

— T. F. B. 

French Patents. 

Enrnace for Roasting Pyrites or other Substances. 
F. Benker and E. Hartmann. Fr. Pat. 327,833, Dec. 30, 
1902. 

The furnace is a long, rotating metallic cylinder, brick- 
lined within, slightly inclined to the horizontal, anil 
characterised by the absence of any internal meehanism 
for moving or mixing the charge. At its upper end the 
cylinder is connected by a special joint to a fixed combina- 
tion of ‘lust chambers, through which the gases pass on 
their way to a Glover’s tower or the like. The lower end 
of the cylinder is provided with a register for regulating the 
admission of air ; and near the end is a discharge valve 
I operating automatically at each revolution to discharge a 
portion of the spent ore. The charging of material or ore 
into the cylinder is also automatically effected at each 
revolution from a hopper fixed immediately above the upper 
part of the cylinder. The mechanism used in charging 
and in discharging is claimed. — E. S. 

Hydrogen ; Preparation of , by means of Calcium 

j Derivatives. G. E. Jaubert. Fr. Pat. 327,878, Dec. 31, 
1902. 


Ohrome ironstone is heated with about twice as much 
eulphurio acid as is necessary to combine with the bases, and 
eufficieut of an oxidising agent, such as chromio acid, lead 
dioxide, manganese dioxide, or a permanganate, is added, 
to convert the iron present from the ferrous to the ferric 
fitate. At about 1.50° C. the iron is precipitated as difficult- 
ly soluble ferric sulphate, from which the solution of 
ehrominm-Bulphuric acid can bo readily separated. A 
smaller proportion of oxidising ageut may be used, pro- 
vided such agent is constantly regenerated by electrolytic 
oxidation. Compare Eng. Fat. 12,250, 1901 ; this Journal, 
1902, 548.— E. S. 

Hydrosulphites of Metals ; Processes for Producing . 

fL. Desoamps, Lille, France. Eng. Pat. 6933, March 25, 
1903. 

A REDUCING powder, sueh as powdered zinc, iron, tin or 
the like, is rapidly added to an aqueous, alcoholic, or 
glycerin solution of sulphurous acid, the metal being of such 
purity and in such proportion as to effect a spe^y, complete 
and aimaltaneons reductio^f the whole solution. Various 
applications of the hydnfsulphites thus produced are also 
claimed. Compare Eng. Pat 8304, April 9, 1902; this 
Journal, 1982, 1538 ; and Fr. Pat. 320,227, April 5, 1902 ; 
this Journal, 1903, 94.—- E. S. 


The hydrogen evolved in such industrial processes as the 
production of electrolytic soda, is collected, deprived of 
any oxygen present (as by passage over red-hot copper), 
is completely dried, and directed into an iron tube charged 
with calcium in small pieces, and heated for some hours to 
redness by an electric resistance coil, for instance. The 
dark grey calcium hydride thus obtained is preserved in 
closed vessels. When the hydride is brought into contact 
with cold water, there is a violent evolution of hydrogen. 

— E. S. 

Oxygen ; Process for the Separation of , from the 

Nitrogen of Liquid Air. Societc pour TExploitation 
des Precedes Georges Claude. Fr. Pat. 328,245, Jan. 3, 
1903. 

In apparatus for the separation of oxygen from nitrogen 
by the method of evaporating liquid air with simultaneous 
liquefaction of gaseous air at a higher pressure, the present 
invention^ combines the methodical circulation of the 
gaseous air, in inverse sense, with the liquid air, with partial 
liquefaction of the former, and with backward return of 
th® liquid formed, under which conditions the residual gas 
bei^n^es continually poorer in oxygen. Other claims relate 
to supplementary processes, and to obtaining in liquid air 
of homogeneons composition, a systematic- variation of 
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temperature, with methodical cDudensation, with the appli- 1 
cation of a tall column conveying liquid air into chambers ; 
wherein it is sprayed, in which column the boiling point of 
the liquid air increases from the surface down to the bottom, 
by increase of pressure. Compare Eng. Pat. 12,905, 1900 ; 
this Journal, 1901, U018 ; Addit. to Fr. Pat. 296,211, 1900 j 
Fr. Pat, 824,097, 1902; Fr. Pat. 324,460, 1902 ; and Addit. 
to Fr. Pat. 324,460, 1902 ; this Journal, 1903, 298, 485, 
554, and 796.— E. S. 

Ammonia / Process for the Synthetic Production of . 

II. C. Woltcreck, Great Britain. Fr. Pat. 328,415, 
Jan. lo, 1003. ' 

See Eng. Pat. 2461, 1902 j this Journal, 1903, 69.5. 

— r. F. B. 

Vni.-GLASS. POTTERY. ENAMELS, j 

United States Patent. 

Plate Glass ; [Electrical'] Manufacture of — . U. M. 
Gow, Pittsburg, Pa., Assignor to St. Louis Plate Gla.sH j 
Co., Valleypark, Mo. U.S. Pat. 734,125, July 21, 1903. | 

During the rolling of the glass into plates or sheets, a ! 
current of electricity is passed through the successive i 
portions of the glass. The current may pass between the : 
forming surfaces, and may be an alternatiug current of low 
voltage and high amperage. — A. G. L. 

French Patents. 

Glass ,* Manufacture of , by the Electric Arc, 

B. Becker. Fr. Pat. 327,901, Dec. 31, 1902. 

Seb Eng. Pat. 28,955, 1902 j this Journal, 1903, 420. 

~T. F. B. 

Glass ; Process and Apparatus for Makiny . N. 

Harrison, J. Wharton, and S. U. Wightinan, U.S. A. 
Fr. Pat. 328,290, Jan. 6, 1903. 

See Eng. Pat, 354, 1903 ; this Journal, 1903, 796. 

- T. F. B. 


IX.-BUILDINa MATERIALS, CLAYS. 
MORTARS AND CEMENTS. 

Portland Cetncfit from Slag. U.S. t’ous. Reps., Xo. 1700, 
July 18, 1903. 

Portland cement has been made from blast-furnace slag 
for several yea^s in cement works in Germany, Luxemburg, 
and Belgium, and has yielded satisfactory results, especially 
in regard to quality. Negotiations are being carried on with 
some blast furnace works with a view to the introduction of 
the slag-cement industry into l^ngland, Austria, and France. 
Ill some respects a blast works has a considerable advantage 
over other l^rtlaud cement factories, because the motive 
power for the cement works can be supplied by a blast- 
furnace gas motor with electric transmission, the rubble or 
waste coke from the blast furnaces can be utilised in the 
cement kiln, and the principal raw materials — namely, the 
granulated slag and the limestone — are close at hand. 
Besides, there are other minor advantages. 

Portland slag cement has also some advantages over 
natural Portland cement ; for, while the yield from the raw 
materials when the former is used is about 80 per cent, the 
yield when the ordinary raw materials are used is seldom 
more than 60 per cent. As the cost of production per ton 
»of raw materials is nearly equal in both cases, a saving of 
about 20 per cent, in fuel, labour, &c., is effected in the 
case of slag cement. Besides this, Portland slag cement is 
more trustworthy and more regular, and its manufacture 
can be more easily controlled than that of the so-called 
natural Portland cement, because the principal raw material 
— namely, the blast-furnace slag — is, a.s a rule, a regular 
product whose chemical composition is easily controlled ; 
consequently, any alterations which are liable to take place 
are known beforehand, and precautions can accordingly be 
taken in time. This is not the case when the natural raw 
materials are used* 


Some recent tests with Portland cement from blast- 
furnace slag, made in the municipal laboratory at Vienna, 
showed that mortar composed of 3 parts of sana with 1 part 
of this cement gave th(‘ following results : — 

1. After Seven Days' Hardening. strength, 
383 pounds per square inch ; strength of oompressTon, 
3,880 pounds per square inch. 

2. After Twmty - eight Days' Hardening. — Tensile 
strength, 551 pounds per square inch; strength of com- 
pression, 5,4 1 1 pounds per square inch. 

English Patents, 

Fire-PnH)f Material; An Improved — . R. Uoinrich 
and r. Haardt, both of Geisweid, Germany. Eng. Pat. 
16,100, July 19, 1902. 

The material is composed of 75 per cent, of u^bchtos, 
20 per cent, of blast-furnace dust, 5 per cent, of Portland 
cement, and sufHcitmt water to form a pulp which cau be 
moulded and dried by boat or in the open air. — A. G. L. 

Kilns; Continuous ,/or Burning Bricks and other 

Clay Goods, also for Limes and Cements. R. A. Vaughan, 
BiUast. Fug. Fat. 12,256, May 29, 1903. 

This patent is an improvement of the inventor’s Eng. Pat. 
19,l(>8 of 1899 (this Journal, 1900, 50). Transverse flues 
are constructed in the kilns above the chamber arches. 
The.se flues lead directly to the main flue for the purpose 
of extracting stcatii from the tops of the chambers. In 
the floor of the chambers, combined hot air flues and 
grates are placed which distribute hot air and waste heat 
from the burnt chambers. — .\. (i, L. 

Cement ; Apparatus for the Manufacture of — 

R. C. ('arpenter, Ithaca, Now York. Eng. ]"at. 4821, 
March 2, 1903. 

Two rotary kilns, mounted at a slight incline, include 
betw'oon them at the upper, feeding end, an auxiliary 
furnace, an upright tubular boiler with widely - spaced 
vertical water-tubes, an adjacent by-pass, a set of “econo- 
miser** tubes to receive the gases traversing the boiler, a 
fan to regulate the movement of the kiln gasos, aud other 
accessory parts. Burner tubes enter the lower, delivery 
ends of the kilns, Avliich are heated by jets of powderea 
fuel, oil, or gas. The two kilns deliver their charges into 
a single chamber, whence the clinker is taken by an 
enclosed elevator to the top of a cooling tower provided 
with oppositely inclined deflecting plates, to fall into a 
clinker-cooling chamber. Air is forced by a fan or the 
like, through this chamber, the tower, the casing to the 
elevator, and so into the kilns, which it readies in a heated 
state to support combustion of the fuel. The gases of 
combustion then pass on to heat the boilers, — K. S. 

Walls or Ceilings; Methods of Covering , and Com- 

positions therefor, F. R. A. Sundell, Stockholm, Sweden. 
Eng. Fat. 7976, April 6, 1903. 

The composition, or surface mass, wliich is to form the 
surface layer of the covering, is obtained by mixing 
10 parts by volume, of marble cement (Keene’s cemeut) 
with 1 to 12 parts of alum, and stirring the mixture into 
water containing J to 3 kilos, of glue per 100 litres, after 
which the mass is strained. The addition of 100 to 500 grms. 
of sugar per litre of glue solution causes the mass to present 
a polished appearance as soon as it has set. Plaster of Paris 
may be substituted for Keene’s cemeut, but the composition 
obtained is inferior. 

The surface mass is poured on to the surface of a 
horizontal glass i*late so as to form a layer of 2 to 4 mmfif 
thickness, and is then hardened somewhat, either by 
allowing some of the water to evaporate or, better, by 
sprinkling plaster of Paris or cement powder on its surface. 
The glass plate is then placed nt a distance of about I cm. 
from the wall it is intended lo cover, suitable supports are 
placed around its edges, and a binding mass is poured into 
the space between the plate and the wall, which, in settings 
binds the surface muss to the wall. 

To cover ceilings, the binding mass is placed on the 
snrfoce mass, after this has solidified lo some extent, 
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while the glass plate is in its first position, and the whole 
is then applied to the eeiling, against which the glass plate 
is supported until the binding mass has set.— A. G. L. 

Composition [P/as<erJ from Calcined Gypsum ; Manufac- 
ture of a — , t. Mack, Stuttgart, Germany. Eng. 
Pat. 12,584, June 3, 1903. 

Gypsum is heated together with sulphur, resin, tallow, 
wax, fat, oil, or other easily fusible or liquid substances. 
Thus the gypsum may bo mixed with 2 per cent, of 
colophony and heated at a temperature not exceeding 
150^ 0. If the gypsum contains calcium carbonate, a 
email quantity of alum or aluminium sulphate is added to 
it, the product then being of a very light porous nature. 
A very active disinfectant (plant parasites, &c.) is said to be 
obtained by heating gypsum and sulphur with colophony, 
tallow, wax, fat, or oil.— A. G. L. 


United States Patents. 

JRefractory Linings ; Process of Making Bricks or Bodies 
for , or Other Uses. E. W. Kngt-ls, Dttsseldorf, Ger- 

many. U.S. Pat. 734,457, July 21, 1903. 

Cauborundum is mixed with a binding agent, and the 
mixture applied in a wet state to the surface of a less 
refractory brick or lining-body, after which the moisture is 
evaporated so as to cause the coating to adhere to the 
surface. The whole may then be subjected to the action of 
heat, whereby the carborundum is intimately incorporated 
with the substance of the brick. — A. G. L. 


Refractory Linings \ Process qf Making Bricks or Bodies 
for — — . or Other Uses and the Product thereof. K. W. 
Engels, DCisseldorf, Germany. U.S. I'at. 734,453, July 21, 
1903. 

Cabboiidndum is applied to the surface of the unbiirnt 
brick, while iu a plastic state, and forced into the surface 
by pressure, after which the brick is burnt at a temperature 
below that of the electric arc, —A. G, L. 


Fbknch Patents. 

Artificial Stone ; Manufacture of . L. Lefranc 

(France). Fr. Pat. 323,262, Jan. 1903. 

Chalk, marble, gypsum, siliceous sand, clay, &c., are mixed 
with calcium fluoride (fluorspar) in molecular proportions, 
e.g.f 37 parts of fluorspar to 63 parts of calcium sulphate. 
The mixture is then heated to fusion, which takes place 
below 1100® C., and stirred, if necessary, till homogeneous. 
It is then introduced into moulds of suitable form and 
allowed to cool slowly. The product is called “gypsite.” 
By adding 25 per cent, of silica, clay, or a mixture of both 
to the aWe ingredients, a product called **florito” is 
obtained which resists the action of heat and moisture 
better. — A. G. L. 


Bricks or Artificial Stone t Methods and Apparatus for 

Making . The Hydraulic Brick and btove Co., Ltd., 

England. Fr. Pat. 323,412, Jan. 10, 1903. 


See Eng. Pat. 20,534 of Sept. 20, 1902, by J. S. Kigby • 
Hhis Journal, 1903, 867.— A. G. L. 


Cements} Manufacture of Oxychloride , and Method 

of using same. A. Verdier, France. Fr. Pat. 828,317 
Jan. 9, 1903. ' 

The materials to be agglomerated, such as powdered 
marble, sand, asbestos, sawdust, &o., are first mixed, 
reduced to powder, if necessary, and then impregnated with 
a solution of mognesium chloride of 32° B., from which 
the impurities have been previously precipitated by adding 
to one litre 5 to 15 grms, of magnesium or aluminium 
fluosilicate, or of magnetflum carbonate. The powdered 
mixture may be heated to 60® to 100® C. before the 
magnesium chloride is added. — A. G. L. 

Roasting and Calcining Raw MateHalsfrom which Cement^ 

Minerals, ^c„ are aiadif; Process of , and Furnace 

used in the Process, M. Williams, Great Britain. Fr. 
Pat. 828,335, Jan. 7, IfiOS. 

See Eng. Pat. lU,85d| flo2 ; this Journal, 1903, 639. 

— T. F. B. 


X.-METALLURaY, 


Chlorine Smelting, with the Aid of Electrolysis, J. Swin- 
burne. Klectrician, 1903, 51, [1312], 495—496. [13141. 

583-584. ‘L jf 


The author gives a description of the Swinburne and 
Ashcroft process for the chlorine smelting of sulphide 
ores. (See Eng. Pats. 17,611 and 17,612 of 1900, 14,278 
of 1899, and 6,857 of 1901, and U.S. Pats. 691,822 and 
69.5, 126 ; this Journal, 1901, 907 ; 1902, 349, 411, 351, and 
482 ; also this Journal, 1901, 1,216). 

Cost of Process. — The following rough estimate is given 
for the treatment of 100,000 tons of bluestone ore per 
annum, with steam generating plant for the purpose. The 
ore as delivered w'ould contain 22 per cent, of zinc, 18 per 
cent, of lead, 4 per cent, of iron, 3 per cent, of manganese, 
35 per cent, of gangue, 18 per cent, of sulphur, with 15 oz! 
of silver per ton. The capital required would be about 
550,000/., including the generating plant, with no 
debentures, but excluding payment for patent rights. The 
costs of working would be 100,000 tons of ore delivered 
at 2/. 10a-. per ton, 250,000/. ; 100,000 tons of ore carried 
through process, excluding cost of energy, 150,000/.; 
electrical energy, 94,200/. ; allowance for loss of metals 
and chlorine, 15,000/.; cost of realising products, 16,000/.; 
total, 525,200/. The value of the products, reckonim^ 
zinc at 20/. per ton, lead at 12/. per ton, silver at 2a. j.er oz!", 
two-thirds of the sulphur at 3/. per ton, iron oxide at 2/. 
per ton and manganese oxide at 5l. 5s. per ton, v/ould be 
866,400/., or a profit of 341,200/. If the energy were 
bought at 0'4d. per kilowatt-hour from a power-supply 
station, tho cost would be increased by 55,800/., but the 
capital would be reduced to about 275,000/. The 
subjoined rule.s will give the approximate cost for any 
given ore. 


Rule Jor Crtjpi/fl/.— For each ton of ore to bo treated 
per annum, allow 0*1/. per unit of zinc, 0*05/. per unit 
of copper and 0*03/. per unit of lead, and for other metals 
which are extracted in the metallic state in proportion 
inversely ns their equivalents. These figures will give a 
rough estimate of the capital required for process plant and 
working capital. If steam or gas generating phut is to be 
put down, the capital must be doubled. 

Rule for Working 6Wa.— For each ton of ore treated, 
allow cost of ore delivered, plus 1/, 10a. per ton for 
treatment, including everything but cost of electrical 
energy, and allow 5 per cent, extra on cost of ore to cover 
all waste. The co3t of electrical energy depends on the 
metal content of the ore, and on the cost of generation. 
Steam may be taken atO*25d., gas at 0* 125d., and water 
at 0*lc/. per kilowatt-hour. 


Cost per Unit of Melal 
recovered, us below. 


I Steam Power.! 


Gas Power. 


Water Power. 


Antimony (if as metal) 

Copper 

Iron (as oxide) ! 

Munffaiiese (as oxide) . 
Lead (desilverised) . . . 

Nickel 

Silver and gold ...!!!! 

Tin 

Zinc 


£ Pence 
0*042 10*0 
0*0175 4*3 


0*0107 2*6 
0*038 0*0 

Inappreciable 
0 038 9*0 

0*0342 8*2 


£ Ponce 
0*021 6*0 
0*000 2*1 


0 * 0034 * 1*3 
0*019 4*5 

0 * 019 * 4*5 
0*017 4*2 


£ Pence 
0*016 4*0 , 
0*007 1*7 


0 * 0043 * 1*0 
0*013 3*6 

0 * 013 ** 3*0 
0*0130 3*3 


Auc value 01 me 


^ - — piwuuvis may oe esiimatea by addintf 

togemer the values of all the metals in full, the waste or 
loss^ing amply covered by the 5 per cent, extra allowed 
on the cost of the ore. The iron and manganese should, 
however, not be reckoned, as they are recovered as oxides, 
tor which the market is uncertain. Two-thirds of the 
sulphur of the ore may be allowed for at market price. 

—A. S. 


Antim^y ; Volumetric Determination of , m 

Nissenton and P. Siedler. 

AAIIL, page 967. 
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Calcium Carbide; Reduction by Meane of F, von 
Kttgelgen. Chem.-Zeii. 1903, 37 , W* 743-714 

NEUMjLNN*8 contention (see this Journal, 1901, 46)^ that 
carbon monoxide is the gaseous product of the reduction of 
metallic oxides, with or without chlorides, by means of 
calcium carbide, was called in question by von Kttgelgen 
(see this Journal, 1901, 582), and again affirmed by 
Neumann (see this Journal, 1902, 1302). The author 
has now continued his experiments, using a hard glass tube 
to contain the mixture, and conducting them in an atmos- 
phere of nitrogen It was found that although carbon 
monoxide was commonly present, it was in relatively small 
proportion, say 5—15 per cent, of the gases produced, 
against 95 — 85 per cent, of carbon dioxide. Moreover, 
when the mixture was made to correspond to Neumann’s 
equation 

(M"Cl 3 + 2M"() CaC. = CaCI., 4^ 3M" + 2CO) 
carbon was left, and only about half the (|uantity of gaseous 
product was formed, that resulted when the mixture was 
+ 4M"0 + CaCj. The equation in the former 
case was, therefore — 

M"Clj + 2M"0 + CaC.i = CaClj + 3M'' + COj + C. 
When the temperature of the change was relatively law, as 
when sand was added to the mixture, or when an easily 
reducible oxide was used, the proportion of carbonic oxide 
in the gases was much less. Au exception to this was 
found in the case of stannic oxide, but this is explained by 
the tin oxide being less readily reduced by carbon than arc 
the other oxides. Neumann has called in question von 
Kttgelgen’s statement as to the value of these reactions in 
the alloying industry. Hut it is now shown that brass may 
be economically made from copper oxide and zinc chloride 
with calcium carbide, if the mixture he, fired at one point in 
the cold, and the reaction be allowed to proceed throughout 
the mass without the aid of external heating. The crucible 
containing the resulting mixture of reduced material is then 
placed in a pot-furnace, and heated to a sufficiently high 
temperature to rnn the charge together. In this way there 
is relatively little loss of zinc chloride, and practically no 
loss of zinc in melting. The materials for the charge are 
cheap, and the calcium chloride slag produced in the 
reaction is not without value. — W. G. M. 

Ekolish Patents. 

Zinc Blende ; Separation of tfrom Ores with which it 

is associated. A. F. Spooner, London. From Magnetic 
Ore Separating Company Proprietary, Limited, Melbourne, 
Australia. Eng. Pat, 12,644, June 4, 1903. 

The powdered gnd wet ore is treated with chlorine, gaseous 
or otherwise, in order to attack the surface of the zinc 
blende, that it may ho thereby rendered more readily 
separable from the gangue. The treated ore is passed on 
to a vanning or percussive table, or other suitable ore- 
separating device, to effect the required sorting. C’ompare 
Kng. Pat. 18,102, Sept. 10, 1901 ; this Journal, 1902, 54. 

— E. S* 

Tin and Zinc; Recovery of , from Tinned and 

.Galvanised Scrap Metal. L. Wirtz, London. Elig. 
Pat. 20,496, Sept. 19, 1902. 

Tin scrap is immersed in a solution of hydrochloric acid, 
and the solution of tin and iron chlorides thus produced is 
treated with zinc scrap, whereby tin is deposited as a non- 
adhesive precipitate. The resulting zinc chloride solution 
may be treated by ordinary means.— E. S. 

Copper; Recovering , from Residual Products con- 

taining the same. H. Mennicke, Hatter^beim, Hbehst- 
am-Maio, (Jermany. Eng. Pat. 17,617, Aug. 11, 1902. 

The cupreous residues are heated with sodium bisulpbatc 
to near 400° C. ; or with a mixture of sodium bisulphate 
and concentrated sulphuric acid to 100°— 110° C., with 
stirring. The melt, when cool, is lixiviated, and copper is 
recovered from the solntion by electrolysis or otherwise, 
the mother liquor being farther treated for the recovery of 
sine. Compare Eng. Pat. 17,616, of the same date; this 
Journal, 1903, 913.—K. S. 


Ueited States Patkets. 

Metals; Furnace for Melting , J. J. Anderson, 
South Haven, Mich. Assignor to OH Burner Furnace 
Co., Wisconsin. U.S. Pat. 733,931, July 91, 1903. 

A TiLTiNu furnace is arranged with a pouring shelf or 
** ladle-supporting shelf,” so attached to one side that the 
shelf is always horizontal, without reference to the angle 
through which the furnace is tipped. The furnace is oloi^ 
at the top and bottom, and has laterally projeeting 
trunnions at the sides. There are also burners projecting 
into the furnace above the surface of the melted metal, 
and supplied by means of air and luol pipes. — W. Q, M. 

Gold from Sen-Water ; Process of Obtaining . J. F. 

Duke, London. U.S. Pat. 734,683, July 28, 1903. 

See Kng. Pat. 12,G10 of 1899 ; this Journal, 1900, 541. 

— T. F. B. 

Ingot or Castim; ; Metallic . G. Thomson. Elizabeth, 

N.J. ■ U.S. Pat. 734,286, July 21, 1903. 

The body of the casting is of steel, the lower face being 
of a nickel-copper alloy of higher specific gravity, merging 
gradually into the homogeneous steel body. — W. (J. M. 

Metal Castings; Process of Manufacturing Homo- 
geneous . 11. (ioldschmidt and W. Matliesias, 

Kssen-on-the Ituhr, Germany. U.S. Pat. 733,957, 
July 21, 1903. 

A mixtohe of an oxygen compound of a metal, and a 
metal (c.^., aluminium) capable of reacting with it, is 
plunged and retained beneath the surface of the molten 
metal prior to casting the latter. — W. G. M. 

French Patents. 

Iron Castings ; Manufacture of , having a Resistance 

of from 20 to 30 kilos, per sq. mm. A, Zeuzes, Germany. 
Fr. Pat. 328,381, Jan. 13, 190.3. 

Iron is subjected to oxidation in a converting furnace up 
to a ceitain point, to reduce the proportion of carbon, silicon, 
and manganese present, and produce awhile metal ; a stated 
proportion of ferro-silicon is added to obtain a cast-iron 
having great resistance. — E. S. 

Vanadiferous Ores and Products ; Process of Treating 

. H, L. Ilerrenschmidt. Fr. l*ttt. 328,421, Jan. 10, 

190.3. 

Leah vanadate is decomposed by fusion with an alkali 
carbonate, sulphide or sulphate, and carbon. Sodium 
vanadate is washed out of the product, and ma^ bo used to 
obtain an alloy of vunadium with iron, aluminium, copper, 
or other metals. For instance, to obtain ferro-vanadium, 
the sodium vanadate solution is precipitated by ferrous 
sulphate, and the precipitate is heated in the electric 
furnace, or by aluminium combustion, to form the alloy. 
Or sodium vanadate solution may be decomposed by a 
met'il sulphate or chloride, with or without the addition of 
sodium carbonate to the solution concentrated to a syrupy 
I Consistence, and the product reduced. V'anadiferous ores, 
such as “ gres du Colorado,” may be attacked by sulphuric 
acid, and the solution, containing vanadium and iron 
sulphate, may be treated as above, or in certain other 
described ways. — E. S. 

Mattes and Crude Metals ; Process and Apparatus for 
the Industrial Treatment of — , in Reverberatory 
Furnaces. Second Addition, dated Jan. 3, 1903, to 
Fr. Pat. 321,392 of May 24, 1902; see this Journal, 
1903, 215. 

A SOLID oxidiser formed by the oxide of the metal to be 
treated, in powder or in grains, is injected on to the hearth 
of the furnace by the jets from the tuyeres, together with 
the flux employed (as silica, chalk, Ac.) and with steam 
and air, whereby an energetic oxidation it promoted in the 
bath. Divided hoppers, for the delivery of the oxides and 
I of the fluxes simultaneously into the tuyeres are provided^ 
! with other special apparatus for preparing the ox[ae$ used. 
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&c. For the First Additioo to the patent, see this Journal, 
1908, 499 ; and compare Eng. Pat. 10,101, May 15, 1901 ; 
this Journal, 1902, 862. — E. 8. 

Antimony Ores ; Process of Treating — — . F. E. Cha- 
tillon. First .Addition, dated Jan. 6, 1903, to Fr. Pat. 
317,604 of Jan. 7, 1902. See this Journal, 1902, 1399. 

Tiik present improvements relate to the conduct of the 
process when the ores are in powder, or abound in easily 
fusible sulphides. A slightly inclined hearth is joined to 
the cupola furnace, having many charging openings in its 
arch, and working doors for introduction of iron tools for 
pushing the charge into the body of the furnace. The 
dampers to the ash-pit may be completely closed to ensure 
a reducing atmosphere when required. The metallic dust 
resulting from the preliminary proces.scs is mingled with 
sawdust or carbon powder, and charged into the reducing 
furnace through upper openings. Such a mixture may be 
injected continuously in a direction opposite to the move-- 
ment of the gases. The cupola is divided by vertical 
partition .s into a number of compartments, and the air- 
passages are arranged in a special manner. The ga.'ses 
leaving the auxiliary reducing funiace f.re led through the 
tubes of a steam-boiler for utilisation of their heat, and 
pass thence into a large condensing chamber, provided in 
its upper part with arrangements for drying the metallic 
powders condensed in water from the furnace vapours. 

— E. S. 

Alloys of Iron or Steel with other Metah. J. W. ( Jienhall, 
England. Fr. Pat. 328,266, Jan. 1903. 

See Eng. Pat. 58, 1903 ; this Journal, 1903, 368. 

— T. F. B. 

XL-ELECTEO-CHEMISTEY AND 
ELECTEO-METALLUEflY. 

CA .)— ELKCTRO-CHEMISTRY. 

FAectrical Endosmose ; Notes on . W. 1). Bancroft. 

Trans. Amer. Electrocliem. Soc., 1903, 3 , -61 — 263. 

With a 10 per cent, copper sulphate solution and an 
ordinary porous cup, one can easily get a tlow of 20 e.c. of 
the solution per ampere-hour. The endosmose of a salt 
solution, containing 200 gnus, per litre, through an ordinary 
porous cup is small, not over 2 ti/ 3 cc. per ampere-hour. 
In spite of this, a porous cup containing this salt solution 
cannot bo placed in a beaker containing caustic .soda and 
electrolysed without due precautions, chloride always being 
found in the cathode chamber. By placing a platinum 
spiral in the bottom of the porous cup, and dipping it just 
below the surface of the solution, and placing the cathode 
directly beneath, no chloride could be found in the cathode 
chamber after a run of two ampere-hours. Un ilipping the 
porous pot further into the solution, chloride is found in the 
cathode chamber. — L. F. G. 

Nitric Acid; Formation of , by Electric Energy, 

C. W. Voluoy. Trans. Amer. Electrochem. Soc., 1903, 3 , 
285—289. 

A (JiTWRENT of 8 amperes at 8 volts was sent through nitric 
oxide, the electrodes being 15 mm. apart, in a reaction 
flask of 1 lit^-e capacity. The nitrogen peroxide formed, 
was determined with A’/ 10 permanganate solution, the gas 
lieisg absorbed by concentrated sulphuric acid. Alter 
passing through sulphuric acid, the gas was conducted 
into a euiioraeter, filled with and standing in N/10 
solution ofjpermanganate. The unabsorbed nitrogen was 
measured, j The nitrogen found, corresponded with the 
quantities of peroxide formed according to the equation 
2NO ■» NO. + N. The results showed “that llie same 
electric era rgv decomposes in five minutes 2*73 per cent., 
in 10 mhftfftcs 3-3 pei>cent., and in 20 minutes 3*58 per 
cent, of niVic oxido ijas into peroxide and nitrogen.” It 
is probablAthat /this MpaU yield may be increased by 
changes in wppjuatu^'md manipulation, but the author 
believes that whole result of these experiments shows 
the occurrenO^N^f oxidation and deoxidation processes, 


under the influence of the electric discharges and high 
temperatures, and that therefore the reaction in a closed 
space will always be a limited one. — L. F. G. 

Caitstic Soda; Influence of Impurities on the Yield qf 

, by the Amalgam Process, J. W. Walker and 

C. S. Paterson. VII., page 949. 

Exolish Patents, 

Peat Fuel, Peat Charcoal ^ and Fibrous Peat; {^Elec- 
trical'] Manufacture of . J. H. Bessey. Eng. Pat, 

19,719, Sept. 9, 1002. II., page 943. 

Batteries ; Electric . H. Piqueur, Brussels. Eng. Pat. 

4234, Eeb. 23, 1903. 

The positive pole is a porous block of carbon with a series 
of wide vertical holes from the top to near the bottom, and 
intermediate vertical channels from the bottom nearly to 
the top. Each of the larger holes is fitted with a tube of 
ebonite, or other insulating substance, filled with granulated 
zinc. Ilypochlorous acid is introduced into the space 
betAvecn the containing vessel and the carbon block, and,, 
rising througli the narrower channels, acts as a depolariser^ 
finds its way through the porous carbon, and, reduced to 
hydrochloric acid, forms the exciting fluid for the zinc. 
The solution is finally conducted away through another tube 
near the top of the cell, which is covered by a tightly-fitting 
lid clamped on with rubber and lead washers. The supply 
of fluiti to the cell is automatically controlled by means ot 
valves communicating with a compressed-air retainer and 
the atmosphere respectively, the valves heing actuated by 
means of an electro-magnet, energised in proportion to the 
current used. A special device is arranged to prevent the 
escape of hypoehlorous acid into the air from the reservoir 
containing it. — W. 0. M. 

Alkaline. Earth Metals and other Heavy Metals ; 

Electrolytic Preparation of Permanganates of , and 

the Obtaining of By-Products in the Process. G. W. 
Johnson, London. From C'hemische Fabrik Griesheim- 
Elektron, Frankfort-on -Maine. Eng. Pat. 8833, April 18. 
1903. ^ 

A MixTuiiK of a solution of alkali permanganate or 
mangauato and an oxygenated or halogen comipound of 
the metal, of which the permanganate is required, is sub- 
mitted to electrolysis in the anode compartment of an 
electrolytic cell, having a diaphragm separating the latter 
from the cathode compartment. — W. G. M. 

United States Patents. 

Battery. II. Drawb.'iugh, Eberlys Mill, Pa. TJ.S. Pat. 
733,949, July 21, 1903. 

This is a dry battery, consisting of an outer electrode 
surrounding a central electrode, around which is a com- 
position of carbon and plmnbago, the space between this 
composition and the containing electrode being filled with 
a porous material, such as plaster of l^iris, containing an 
excitant consisting of an alkali. — W. G. M. 

Battery ; Electric . H. Csanyi, Felso-Dobsza, 

Austria-Hungary. U.S. Pat. 734,826, July 28, 1903. 

Skk Eng. Pat. 8964 of 1903 ; this Journal, 1903, 872. 

— T. F. B. 

Alkali Chlorides; Apparatus for the Electrolytic De- 
composition of — — . C. Fournier, Geneva, Switzerland. 
U.8. Pat. 734,812, July 21, 1903. 

Compare Fr. Pat. 321,422, May 26, 1902 ; this Journal, 
1903, 21G.— W. G.M. 

Plate Glass ; [7:.7ec/ricrt/] Manufacture of •. A. M, 

Gow, Assignor to St. Louis Plate Glass Co. U.S. Pat. 
734,125, July 21, 1903. VIll., page 951. 

Lead Peroxide ; Manufacture of . E. Quedenfeldt, 

puisberg, Germany, Assignor to Chemische Fabrik 
Gnosheim-Elektron, Franklort-on-Maine. U.S. Pat. 
734,950, July 28, 1903. 

See Eng. Pat. 12,186 of 1901 j this Journal, 1902, 620, 

— T.F.B. 
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Bkekcb Pat»»t. 

Elwcirtt CvrrmH ; Appwratua for the Generation and 
Eiectrol^tic Application of — , F. E. Elmore. Fr. 
Pat 827, 886« Deo. si, 1902. 

See Koff. Pat 26>678 of 1901 ; this Journal, 1908, 371. 

~T. F.P. 

(B.)~ELEOTEO-META.LLUBGY. 

Electroplating Solutions; Notes on the Composition of . 

N. S. Keith. Trans. Amer. Electrochem. Soo., 1903, 

3, 227—231. 

The use of strong solutions as electrolytes, with rapid 
agitation or circulation, allows of the use of great densities 
of current, insuring the rapid deposition of metal. 

For refining lead base -bullion a bath of sodium acetate is 
used, with lead sulphate, which is readily soluble in this 
solution. The anion 80.| readily attacks the lead anode, 
and the solution at once dissolves the lead sulphate. 

In the absence of oxjfgen the lead remains bright, the 
same amount depositing as is dissolved, and no gases 
being evolved. The acetate of soda remains unchanged. 

— L. F. G. 

Zinc; Electrolysis of Alkaline Solutions of . 

R. Amberg. Ber., 1903, 36 , [H], 2489—2494. 

55inc can be deposited in a coherent form from its solution 
in potassium hydroxide without the addition of another I 
electrolyte. A sufficient excess of potassium hydroxide 
must be present— at least 40 grms. per 0*5 grm. of zinc. 
The volume of the solution should be about 150 c.c., the 
solution should be warm (60” — 70” C.) at the beginning of 
the operation, the voltage 8 • 0 — 3 * 1, and the current density 
after cooling should be regulated to about 0*5 ampere per 
100 sq. cm. till near the end of the deposition, when it roust 
be allowed to rise, and may safely exceed 3 amperes per 
lou sq. cm. The deposited metal must not be allowed to 
come in contact with air till completely cooled, or oxidation 
may occur. The anode must of course be of platinum, but 
the cathode is preferably of nickel, either as a plate or a 
basin ; the zinc can be afterwards removed by dilute cold 
hydrochloric acid, without sensible loss of metal. The 
addition of potassium cyanide gives a peculiar bluish tinge 
to the surface of the deposited zinc, but the operation takes 
three or four times as long to finish as without this 
addition. 

Ammonia in not too large amount (in the electrolysis of 
zinc ammonium sulphate, for example) does not interfere 
with the deposition, nor do alkaline earth hydroxides. 
Magnesium and aluminium do not deposit with the zinc, i 
hut bismuth, iron, and manganese may go down in traces | 
with it, if not removed from the solution. — J. T. D. ! 

Nickel; Notes on the Electro- Deposition of — — . W. A. 
Johnson. Trans. Amer. Electrochem. Soc., 1903, 3 , 
255—260. 

The tendency of nickel deposited at a high current density 
to curl up, is attributed to the formation of a hydride. If 
the electrolyte be freed from dissolved gases by allowing 
it to drop through a vacuum, the tendency of the nickel 
to curl up is diminished, us the hydro^n which is ordinarily 
occluded by it, is dissolved in the ^ectrolyte. It is thus 
possible to make heavy platings of nickel, provided the 
circulation of the gas-free electrolyte keeps pace with tho 
formation of hydrogen at the nickel cathode.— L. F. G. 

Metals \ Electrolytic Production of , especially of 

Zinc, in the Wet Way, W« Strzoda. Chcm.*Zeit., 1903, 
27, [59], 741-743. 

ELECtROLYSis of zincate solutions in special apparatus 
need give but little trouble, the formation of zinc sponge at 
the cathode being practically avoided if air be blown under 
^ pressure into the solution and sand be thosdtept in constant 
motion in the liquid so that it may ozert ^ a ^ serabbifig 
influence on the electrodes. Tha cuitteut .density abtfldd not 
'ex^ed 50 amperes per square m^trec tdlloiia* j^oeess 
im beset yvith ^ » 


to the by-produots, and although they oan^ be ovefboma 
they reduce the small margin ot profit .overmueb* The 
difficulties attendant on the sulphate prooesa even 
greater. Processes in which the ore is introduom into the 
electrolytic tank to be dissolved, do not readily ytfld |^re 
zinc. The author has patented a prooels (Gfef. Tat* 
118,291) in which the ore is placed on the cathode, lultetd 
of at the anode, in an electrolyte of caustic sodaj and 
has been found bpr F. Peters to give results far superkrt^ to 
those processes in which the ore is placed at the anode. 

In his experiments a copper cathode and a carbon anode 
were used, with a 10 per cent, solution of caustic soda and 
finely-crushed calamine containing 5*8 per cent, of aino. 
j With a P.I). of 3*2 volts, which was constant after an 
! hour's run, 1*G grms. of zinc were deposited by 10*8 
amp^^e liours. AN’^orkiug on the fine dust from zino 
furuaces, a metallic product containing 80 per cant, of zinc 
was obtained ; and this, on distillation, yielded an almost 
pure zinc, containing about 0*24 [ler cent of lead. The 
cost of the zinc thus distilled, prepared from fiuo'dttst 
carrying 10 — 12 per cent, of zinc, was 22 — 24 marks 
per 100 kilos. Tho choice of the material for insoluble 
anodes in aqm'ou.s electrolysis is of great importance. 
Platinum has many disadvantages, the ferro-silioon material 
patented by llOpt'ner has not in the author’s experiments 
satisfied him as to its power of resistance, and carbon is 
still the best material for the purpose. It should be pressed 
into blocks, fired, and sawn into slabs of the necessary 
thickness, the slabs being finally treated according to th# 
solution in which they are to be used. There is, however, 
ground for hope that a practicable iron-alloy may ultimately 
be perfected, as the author has worked with one which lost 
only 0*1 mm. in thickness after being two months in use as 
anode — W. G. M. 

French Patents. 

Zinc ; Apparatus for Elcctrolytically Coating Sheet, 

Metals with . “ Columbus ” Elektiicitats-CieselUch,, . 

Germany. Fr. Pat. .328,282, Jnn. 5, 1903. 

See Ebg. Pat. 15,128, July 7, 1902; this Journal, 1903, 
804.— W. G. M. 

Steel; Electro-Metallurgical Process for the Manufacture 

of , Soc. lOlectrometalL Fran 9 ., France. Fr, Pat. 

328,350, Jan. 7, 1903. 

An electric furnace, say of . the o.scillating type (compare 
Eng. Pat. 14,643 of 1901; this Journal, 1902, 915), is 
erected by ihe side of a Bessemer converter, and the cast- 
iron is first blown in the latter to any desired extent, or 
is treated in an open-hearth furnace, and the recarburisa- 
tion is effected, preferably according to Fr. Pat. 820,682, of 
April 25, 1902 (this Journal, 1903, 148), after transferring 
the metal to tho electric furnace. — W. G. M. 

Magnets; Standardisation of Steel , in regard to 

Magnetic Force. B. J. Brauder, Great Britain, Fr. Pat, 
328,413, Jan. 10, 1903. 

The magnet to he tested is joined up by soft iron bars with a 
standard magnet, so as to form a magnetic circuit. A 
compass-needle is placed midway between the connectiqg 
bars> and tlie position of the needle then indicates the 
direction of the lines of force, and, therefore, the relative 
strengths of the two magnets. — W, G. M. 

III.-PATTY OILS. FATS. WAXES. 

AND SOAP. 

Linseed Oil ; Examination of , B. Sjollema. XXIII., 

page 969. ^ 

English Patents. ' Vt 

Ealty Substances; Processes for Saponifying — 

, Fsrrelet, Offenbach a/H. Eng: Pat. 15,586, July 1 $4 

; 

Sflil Fri Pat. 322,777 of 190i $ tjUs Joufiml, ^ ' 
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Tanks t tendering or Heiitcikg /dr Use in Trodtmg 
Pish Waste or other Oil- or Cftoase-Yieldittg MtUeritU^ 
H. J. Haddan, Lond<nn. Froito B. B. Kdaou, CUreUad, 
Ohio, U.S.A. Eng. Pit. 7dl»/MdnJh 31, 1«03. 

In thia apparatua meana a^ prOfkted Ibr the shttt ^SaaEtnisg 
the exterior wail of the inder chamber to expand or 
contract with the alterationa tn tetnperature, indepecdentijr 
of the outer wall of the Jacket chamber. — 0. A. M. 

Oil ; Process of Prevenlintf — - frtm becoming Turbid 
or Gelatinous when Heated. W. lYaine, Wieabadeu, 
Germany. Eng. Put. 26,929, Deo. 6, 1902. 

Claim U made for the addition of an alkaline aubstanoe, 
preferably klafced or uoalaked lime. — C. A. M. 

Soajfs i Manufacture of — . C. Dreymann, Turin, 
Italy. Eng. Put. .'lOTS, Feb. 19, 1903. 

Skk Fr. Pat. 320.886 of 1902 ; this Journal, 190.3. 1.50. 

— C. A. M. 

United States Patents. 

Oi7 from Colton Seed ; Process of Extracting . 

F. M. Pratt, Decatur, III., U.S.A. U.8. Pat. 734,239, 
July 21, 1903. 

Tub ** unhulled and uolinted” seeds are flattened by a 
roller or grinder so as to disarrange the structure of the 
hulls and meat,*’ and are then submitted in a percolator to 
the action of a hydrocarbon solveut. The see<l is subsc' 
quently deodorised aud the lint separated.— M. J. S. 

Oil I Pi*oce8s of Refining . C. B. Graham, South 

Haven, Mich. U S. Pat. 732,937, July 7, 1903. 

T3ib oil is ])assed through a mixture of lime water, 
pyfOgallic aciJ (pyrogaliol), and caustic potash. 

— T. F. B. 

ini.-PI0MENTS. PAINTS; EESINS, 
TABNISHES; INDIA-BUBBEB, Etc. 

(.1.)— PIGMENTS, PAINTS. 

United States Patents, 

Pigments / Process of Making — . W. J. Armhruster, 
St. Louis. U.S. Pat. 734,391, July 21, 1903. 

Pigment, and Process of Making same. W, J. Arrabruater, 
St. Louis. U.S. Pat. 734,392, July 21, 1903. 

See Eng. Pat. 6521, 1903 } this Journal, 1908, 807. 

— T. F. B. 


(C.)— INDIA-RUBBER, &c. 

’ Vuicanising Apparatus. B. W. Wittenberg, E. Brock, 
and E. Koch, Riga, Russia. U.S. Pat. 734,489, July 21, 
1903. 

Two vulcanisiog Tossels are used in combination and are 
connected by a pump capable of transferring the contents 
of one to the other, and also by a return pipe by which a 
oircnlation of the contents is effected. Ventilating valves, 
cut-off valves and means for heating the vessels are also 
provided. — M. J. S. 

Fexnch Patent. 

Gutta-Percha i Artificial . Siemens and Halske 

Akt.-Qes. Fr. Pat. 327,745, Dec. 27, 1902. 

^ Colophony (100 parts), Carnauba wax (100 parts), or any 
other similar wax, are melted with gas- or wood-tar (40 
parts), at about 170°— 180'^ C., and then saponified with 
. milk of lime (75 par|||gf sp. n. 1*06) or equivalent alkalis. 
This soap is then Imfmatelj mixed with an amount of 
cioatobotto luitable for the product detind^ at at temperature* 
of 90^ G. or higher, and w whole teodated homogeneous 
passiug it hatween ro]Iers.-r*B» 


XIT.~f ANNINS : SMWBBi. SCD8. ME. 

Fat Ziquors for t^sre mo stmd OtkerJLeatkar. CkPeeher. 

Leather Trades Hev., 1908, 86, [ih)8], 479--47^. 
OaDiNAUT fat Hquors areusUidly emulaafied withihe aid of 
alkali -soap (which U either addM as each, or produced by 
saponifying a considerahlwpvrtieii of the iogeediiiits with 
alkali), and this soap, when afterwards washed out to 
prevent spueing, removes much of the natural fiiiiog 
material of the leather, causing it to become thin and 
rongb. The author has designed the following fat liquors, 
to be used in connection with the new fost-colonrs made 
with “ corichrom,** containing a minimum of alkali. The 
finishing liquor contains only 1 per cent, of real sodium 
carbonate on the weight of fatty substances employed. 

“ Preparatory Liquor .^* — 50 grms. of crystallised sodinm 
carbonate are dissolved in 2 litres of water at 70® C. To 
this, 70 grms. of potato starch made to a paste with J litre 
of warm water are added, and then ^ litre of castor oil, 
warmed till quite liquid, is stirred in. This liquor may be 
diluted to any extent with warm water, whilst the quantities 
of soda and oil may be doubled if the skius lack fat. An 
alternative liquor is ^ — 1 per cent, solution of Turkey-red 
oil in water, clarified with a few drops of ammonia, and this- 
seems to give a softer leather. 

“ Finishing Liquor*^ — Soft water at 70® C. (5 litres), 
soda crystals (100— 120 grms.), starch (100 — 120 grms.), 
and castor oil ( I litre), are compounded as before, and the 
following ingredients, all previously warmed, are then added 
gradually, and stirred well in ; for a full soft leather, cod 
oil or degras, or mixture of both (2 kilos.), neatsfoot ok 
(1 — 2 kilos.), and vaseline oil (I kilo.). To produce the 
smell of Russian leather, birch tar-oil (100—200 grms.) is 
also added. If properly mixed, the above remains au 
emulsion, even when a glassful is poured into a pailful of 
(warm) water. More starch or soda (up to 200 grms.) 
may be added, if necessary, and it is well to use an emul- 
sifying machine. The liquors must always be mixed with 
warm water, but never boiled or allowed to become cold, 
and roust be applied to warm skins, kept warm till dry or, at 
least, till set out. 

Mode of Using. — The rinsed (neutral) skins are warmed 
through in a tumbler of warm soft water, to which the 
“ preparatory liquor” is then added (sufficient to give ^ lb. 
of castor oil per 100 lb. of skins), and run for 10 minutes, 
in which time the oil should be absorbed, and the liquor 
become clear. They are then rinsed in warm water (this 
is not essential), and dyed with corichrom.** This first 
fat liquor produces brighter and more even shades, and 
enables the skins to stand a higher temperature in the dye- 
bath, If the skins are to be dyed through, blue-black, A grm. 
per litre of a basic or neutral aniline dyestuff (Methyl 
Violet, Neutral Violet, Fast Blue, or Nigrosine) may be 
added to the warm water used for heating the skins, whilst 
other dyestuffs in solution may be added with the ** pre- 
paratory liquor.” The dyed skins are now run in a tumbler 
with water and tumbled with the ** finishing liquor *’ some- 
what diluted, for about half an hour, then rins^ with warm 
water (not essential), set out whilst warm, slightly rubbed 
with glycerin, glazed, and finished. Hand stuffing is usually 
unnecessary with these fat liquors. For full soft leather, 
cod-oil and degras should he the main constitnonts, hut 
neatsfoot oil and vaseline give better glazing results. 

— R. L. J. 

French Patents. 

Organic Liquids ^Tanning Extracts'] ; Vecolorisaiion and 

Clarification of . Gr. A. Clowes and E. P, Hatsebek. 

Fr. Pat. 327,806, Dec. 29, 1902. 

For the clarification and decolorisation of organic liquids^ 
especially tanning extracts, the liquids are treated with 
in^ yeast cells which have previously been extracted by 
suitable treatment. Such cells have a considerable affiuit/ 
tor the colouring matters without removing the tanniik 
constituents of the liquors. The yeast is prepared by 
heitmg it with water, prefe^bly ta vacuo, at about 50® C* 

i *" .^*?*^ If! I f" 
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FolutioQ of hydrochloric icid, and sahtequently with a 
1 per cent, eolation of canetio alkali. The exhaaeted cells 
are finally soured with acid and washed.— J. F. B. 

Chrome^Tannage ; New L. L. Lesellier. Fr. l*at. 

328,338, Jan. 7, 1903. 

The skins, prepared in the usual manner, are tumbled in a 
first bath containing hydrochloric acid (5 percent.), sodium 
thiosulphate (2*5 per cent.)* aud sodium bichromate (5 per 
cent.) for about 12 hours. For heavy skins this liquor 
should be of T B. density and, for lighter ones, 5® B. 
The second bath contains hydrochloric acid (4 per cent.) 
and sodium thiosulphate (5 per cent.), and the skins are 
drummed in this until tanned through. They are then 
drummed in fresh water and finished in the ordinary 
manner. — R. L. J. 

Gelatin and other Materials ; Iridescent Effects on , by 

means of Collodion. Alary- Kuelle and A. Choisy. 

Fr. Pat. 328,357, Jan. 8, 1903. 

The gelatin or other basal material is coated with resin, 
gum dammar, or other highly refracting substance suitably 
dissolved in benzene, turpentine oil, or carbon bisulphide, 
&c. When dry, this is coated with collodion solution. 

— R. L. J. 

Tanning; Impts. in . [Use of Titanium Compounds 

in."] M. C. Lamb. Fr. Pat. 327,945, April 25, 1902. 
C’ompare Eng. Pat. 11,092, May .30, 1901 ; this Journal, 
1902, 1,286. 

Tiik use of titanium salts or compouiid.s, preferably the 
basic titanium sodium sulphate 'ri 0 S 04 Ka 2 SO 4 , is claim(‘d 
iQ conjunction with mineral tannages and combination 
vegetable and mineral tannages.— R. L. J. 

Tanning Process. C. Dreher, Germany. Fr. Pat. 328,244, 
.Tan. 3, 1903. 

See Eng. Pat. 5211 of 1903 j this Journal, 1903, 906. 

— T. F. B. 

XV.-MANUEES. Etc. 

Demlrifying Bacteria in Manure^ Straw, and Soil. 

C. Hbtlich. Centralbl. 13akt.- u. Par., 1902, 8; through 
‘ Bied. Centralbl. Agrik.Chem., 1903, 32, [8], 521—524. 
The author has isolated and characterised the species of 
true denitrifying bacteria occurring in cattle dung, straw, 
and soil in the same district. His investigations show that 
~(1) Soils iionnally contain denitrifying bacteria; (2) 
No special distinction exists between manured and nn- 
manured 6oils as regards the presence of denitrifying 
bacteria; (3) The denitrifying Wteria in the soil are 
. able to retain their vitality without yearly manuring ; (4) 
Soils contain no 'specially characteristic denitrifying 
bacteria ; these are of the same species as exist in farm- 
yard manure ; (5) The denitrifying bacteria in the manure, 
straw, and soil of a district stand in intimate mutual 
relationship. — J. F. B. 

lYI.— SUGAR. STARCH. GUM. Etc. 

Beetroot Juice ; Action of Lime on certain Nitrogenous 
Components of — E. Sellier. XXllI., page 969. 

Sugar in Boiler Feed Water ; Quick Method of Deter- 
mining — — . H. Pellet. XXllI., page 969. 

English Patkwt. 

Rpw Sugar ; Purification and Preservation of — . J 
Weller, London. From M. Weinrich, Yonkers, U.S.A. 
Eng. Pat. 21,146, Sept. 29, 1902. 

RxTf sugar is treated with a quantity of powdered quick- 
lime sufficient to convert the sugar of the moiassea adhering 
to the cryatals into calcium sucrate. and to decompose the 
' nitrogenous and ' other impurities. The treated sugar is 
then steamed and aerated and separated by washing into pure 
sugar and sucrate on the one ban4 and imptire waste syrups 


on the other. The purified sugar containing the sucrate is 
then dissolved, treated with phosphoric acid or carbon 
dioxide, and refined. — J . F. B. 

UNtTKD States Patents. 

Sucrate of Lime; Apparatus for Making — — , G. 

Dinkel, .lersoy City. Assignor to the American Hugur 
Refining Co., New Jersey. U.S. Put. 734,164, Joly 21. 
1903. 

The apparatus comprises an inclosing vosst‘1, a cone-shaped 
hopper, means for causing the solution to bo treated, to 
move over the hopper in a thin current, and means “ for 
depositing a pulverulent material, on the surface of the 
moving stream,*' said means consisting of a fixed jM^rforated 
plate, a rotating “ spider ” situated over the plate and 
carrying meaus to act upon its surface so as to force tlia 
piilverulent material through the perforations. — J. F. B. 

Sucrate of Lime ; Process of Obtaining — — G. Dinkel, 
Jersey City. Assignor to the Ainericiiii Sugar Refining 
Co., New Jersey. U.S. Pat. 734,223, July 21, 1903. 

SuGAu solution is caused to move forward in a thin current, 
and at several points of its course a definite qdautity of 
finely-divided lime is added to and mixed with a definite 
quantity of the juice, the amount of each addition being 
less than that required to combine with the quantity of 
sugar present. The liquitl is cooled between each point 
of treatment, and the addition of further charges of lime is 
continued until the whole of the sugar has been precipitated. 

— J. F. B. 

Fhknch Patents. 

Sugar; Apparatus with Agitating Gear for Boiling - 

in Vacuo. H. Karlik and J. Czapikowski. Fr. Pat. 
328,247, Jan. 3, 1903. 

The boiling pan consists of a horizontal cylindrical vessel 
in the lower portion of which is situated a shaft carrying 
arms which support a number of pipes arranged parallel to 
the axis. I'hese pipes serve to agitato the mass and to 
provide means for heating or cooling it as required. 

— J. F. B. 

Sugar Befining ; Process for Obtaining the First Jet in. 

. Soc. Nouvelle de la Kaffinerie D’Aubervilliers. 

Fr. Pat. 328,406, Jan. 10, 1903. 

Raw sugar is dissolved in syrups from first jet sugar and 
hot water so as to obtain a syrup containing 20 per cent, of ‘ 
water. This syrup is heated to 103° — 105° C., skimmed, 
and decolorised by zinc “ hydrocarbonate " or other suitable 
reagent. It is then filtered hot and discharged at a tempo' 
rature of 103°— 105° into a vessel with healing or cooling 
coils, for crystallising with agitation under vacuum and. 
cooled more or less slowly to a temperature of 60° — 55° C., 
the size cf the grain being regulated by the speed of 
cooling. — J. B. 

Starch; Process for Manufacturing . The Improve*! 

Process Manufacturing Co. P>. Pat. 328,293, Jan. 6,^ 
1903. 

The raw material is ground and suspended in water; the 
liquor is then passed into a series of vessels in the form of, 
inverted cones in which the non-farinaceous matter U 
deposited at the bottom or points of the cones, whilst the 
starch takes an intermediate position and the water collects 
in the upper parts. The starchy liquors are separated and 
washed and again pissed through a series of separating 
cones, the process being repeated until pure starch settles 
and is withdrawn from the points of the conical vessels. 

— J. F. B. 

Rice Starch ; Impts. in the Manufacture of — 

des Prod. Amylacds. Second Addition, dated Dec. 80^ 
1902, to Fr. Pat. 816,582, Dec. 6, 1901. 

Tub mashes, rich in glnten, derived as b^-prbdncts frodi^ 
the manufoctare of starch from rice or maize, are sacchsuri* 
fied by mfilt and fermented in order to obUun alcohol aad; 
bakers’ ycaft. The highly nitrogenems woris have a, very 
favouraNe effect npon the crop of yeast. — J. F. B. 
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Ivn-BEEWING, WINES, SPIEITS. Etc. 

Malt / Notes on — , and the Activity of Diaetoie, W. 

Duncan. J. Fed, luBt. of Brewings 1903, 9. [4], 

383—402. 

A HIGH proportion of ready- formed soluble carbohydrates 
iu malt is not in itself objectionable, but it is generally 
jiccompanied by an undue proportion of soluble non- 
coagiilable albuminoids, which is apt to lead to degeneration 
of the yeast, h'o definite standard can be set up for the 
cold water extract, but the results must be considered in 
relation to the length of growth, the rootlet development 
and (he kiln treatment ; and the standard has to be 
varied accordingly. Forcing ” usually coincides with high 
diastatic activity, and the subsequent kilning fails to 
determine restriction proportional to colour development, 
HO that an abnormal ratio of diastatic activity to colour 
value would be suspicious. 

The acidity of the malt should always be determined, 
with phenolphthaleiii if possible ; the acidity depends 
chiefly upon the acid phosphates and amides, which 
constituents have a stimulating action upon diastatic con- 
version and influence the determinations of diastatic power. 
Kecently several chemists have investigated the bearing of 
Kjeldahl’s law of proportionality in starch conversion and 
have found that the limit up to which it holds good, is liable 
to vary with the nature of the malt. Up to the limit 
of starch conversion at which this law is applicable 
( 11 = 40 — 50), the presence of acid phosphates and 
amides has a considerable accelerating influence on the 
conversion. Conse<{uently a mult having little diastatic 
power and a high acidity may show by kintner’s method a 
diastatic power equal to that of a malt containing much 
diastase, but little of the stimulating constituents. After 
the point at which the diastatic power is determined, 

. however, the conversion ;of the starch by the two malts 
would take very different courses. The starch reaction in 
the case of the small quantity of diastase would disappear 
Ycry gradually, whilst in the latter case, complete conversion 
would be relatively rapid. Starch conversions by raw 
barley or under modified malt take the former of these two 
courses, being very rapid at first, but never complete. 
Ling lias shown that green or air-dried malt does not 
convert iu accordance with Kjeldahl’s law, and the author 
has confirmed this by performing starch conversions with 
extracts from the same malt before and after kilning. The 
results iudicattd a far more rapid falling away from 
Kjeldahl’s law, and a more gradual subsequent conver.sion 
in the ca.se of the green malt than in that of the kilned malt. 
Diastatic powers should always be considered in conjunction 
w'ith the time required for total conversion and with the 
acidity of the malt. The kilning process is not merely one 
- of drying, but is accompanied bv an iccrease iu acidity. 

— J. F. 11. 

Maltf The Vroteolytic Enzyme of P. Schidrowitz. 

J. Fed. Inst, of Brewing, 190.3, 9, [4], 361—382. 

Thk proteolytic enzyme of germinating barley is present 
both in the endosperms and embryos. If readily assimilable 
uitrogcDOUB compounds, such as asparagine or ammonium 
nitrate, be freely supplied to the barley during germination, 
the secretion of the proteolytic enzyme is restricted or 
entirely inhibited, ammonium nitrate being more effective 
.than asparagine in this respect. This eflfeot is analogous to 
the inhibitive action of assimilable carbohydrates upon the 
secretion of diastase. It was shown further, that asparagine 
and ammonium nitrate were practically without influence 
upon the activity of the malt protease, when once it had 
been formed. The [above results were determined by 
Fermi’s method employed by Windisch and Schellhorn (this 
Journal, 1900, 759), by noting the time required for the 
liquefaction of gelatin by the malt enzyme, under standard 
conditions. Subfiai^alfitly, the author has improved this 
method so as to afford a numerical expression for the 
gelatin-liquefying power, methods based lyon the deter- 
mination' of tha products of » the proteolysis being as yet 
uuatailable. The present method rests upon the same 
nrinoiple as Xintner’s method for the determination of the 


diastatic activity. Nine test tubes are charged with 6 o.c. 
of an 8 per cent, solution of gelatin contaimng thymol at 
40^ C. Measured quantities of a malt extract prepared at 
15° C. are added in an ascending'soale to each test tube, the 
volume of the liquor added to each being made up to 9 c.c. 
with distilled water. The tubes are kept in an incubator at 
40^ C. for 20 hours, then rapidly cooled to 15® C. and main- 
tained at that temperature for one hour. The smallest 
quantity of malt extract which prevents the gelatin from set- 
ting under these conditions is divided into 100, and is taken 
as the proteolytic power. In this way, definite results can be 
obtained with quantities of malt extract differing by 0 * 25 c.c. 
The extract must be made by digesting the finely ground 
Dialt with four times its weight of water at 15° C. and 
filtering bright. Determinations by the author showed that 
a marked decrease of proteolytic power takes place during 
the withering of the green malt and a still further decrease 
during the kilning. The decrease in proteolytic power is 
greater if the malt be loaded wet on the kiln thap if it fir.st 
be witlicred. The presence of gypsum in the steep waters 
appears to have a slight restrictive influence upon the 
development of the enzyme. Determinations are also 
quoted showing the course of the development of the 
proteolytic enzyme during the growth of the barley on the 
floor.— J. F. B. 

Hops ; Question as to whether Mustard Oil, or a Glucoside 

Jovminy it, is contained in . (). Neumann, Woch. 

f. Bran., 1903, 20, [31J, 358—359. 

The author concludes that all the samples of hops 
examiuod by him were perfectly free from mustard oil, 
in spite. of the fact that all the indirect method.s of testing 
indicated the presence of considerable quantities. The 
garlic odour of some hops must be attributed to some 
constituent other than mustard oil. The experiments also 
showed the apparent absence from hops of any glucoside 
capable of producing mustard oil. — J. F. B. 

Yeasts ; Practical Work on English Single Cell . 

A. Jorgensen and W. A. Kiley, jun. J. Fed. Inst, of 
Brewing, 190.3, 9, [4], 294—313. 

Yeast prepared from single cells has been in nse in some 
English breweries for several years, and it is definitely 
ascertained that a suitably selected single-cell yeast is 
capable of conducting both primary and secondary fermen- 
tation and proper conditioning in cask, and that the 
presence of wild yeastg is both unnecessary and harmful. 
It has been found that many abnormal results have been 
due to degeneration of the type of yeast in practice and the 
development of definite new varieties. If a suitable single- 
cell culture has been selected from the stock yeast of tho 
individual brewery, great care must be taken iu propa- 
gating a sufficient quantity of it for industrial use. It is 
essential that this operation should be in no degree . 
hastened or forced; it should be performed first in 
Pasteur flasks, then in Carlsberg vessels, and then in open 
tuns in gmdually increasing volumes of wort until a 
sufficient crop of yeast has been obtained and its character- 
istics have been definitely established. Great care also is 
necessary in selecting the single cell, which is to form the. 
basis of the new yeast ; a large number of the varieties of a 
good .stock yeast mixture are not capable of carrying out 
all the stages of industrial fermentation in a satisfactory 
manner. Several single cells, therefore, should be isolated 
from the brewery yeast and the cultures prepared from 
each should be propagated and tried separately as regards 
their behaviour in practice, A case is quoted where only 
two cells out of seven isolated, were found to be really 
I satisfactory. The sample of brewery yeast from which the 
single cells are isolated should be taken from the tun about 
' hours after pitching. When a stock of single-QoH 

yeast has^ been put into work, it should be examined 
microscopically at least once a week, since it may become 
conmrninated or may d^enerato in type. In such a case a 
fresh stock must be propagated from the original culture 
or a new single cell must be selected* 

The original culturcH we preserved in the laboratory in 
small flasks contaimng a solution of cane sugar, the yeast 
entenng into a slate of rest* Every time n new batch hgs 
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to b6 proptagttted for the brewery, the yeast in such da<$ks 
is ftbA ftti op and a drop is withdrawo. It is frequently 
obserred, especially with certain races of yeast, that the 
* preserred yeast in the small flack from which inoculations 
are made, degenerates after a Certain time. The fact is 
that the repeated agitation may in itself bring about this 
degeneration, whilst other flasks containing the same yeast 
which have been kept at rest, show no alteration. 

Tlie authors have, therefore, devised a form of preserving- 
flask from which a Pasteur flask may be inoculated with a 
few drops of the yeast sediment without disturbing the 
main bulk of the deposit. But even absolute repose, in the 
case of certain races, is no guarantee of perfect preserva- 
tion. If such cases are capable of prolonged preservation 
at all, they must be kept in a special medium, devised by 
Holm, which is composed as follows; — Cane sugar, 10*0 ; 
ammonium tartrate, 0 • T) ; potassium monophosphate, 0*1 ; 
magnesium sulphate, 0*2; and water, 89*2; with an 
admixture of yeast decoction in the proportion of 100 grms. 
per litre.— J. P. B. 

Brewing ; The Filter-Press Process of — — . II. Johnson. 

J. Fed. Inst, of Brewing, 19011, 9, [4], 344—355. 

Ip the mash is to be passed through a filter-press it is best 
prepared in a steam-jacketed couvertor rather than the 
ordinary typo of mash-tun ; tlu' rakes should bo kept in 
motion * during the whole of the mashing process, there 
being no occasion for the goods to “ stand.’^ The malt 
in the filter-press process is always ground to flour, and 
the full yield of extract is thus obtained, even from steely 
material } the conversion is far more rapid than when 
ordinary grist is employed. Wh^ sacchurification has 
proceeded far enough and been an’cstod by raising the 
temperature to 1G2® F., the speed of the rakes is increased 
and the mash is discharged into the filter-press, which 
should be situated about eight fe»'t below tbe convertor, 
and connected with the latter by a straight pipe not less 
than six inches in diameter. The proportion of liquor 
required to make the mash flow is about three barrels 
to the quarter. The fllter-press as originally introduced 
by M. iSfeura for the brewery consists of alternate grooved 
plates and spacing frames, the latter from 2 to 2 j- inches 
in width ; the wort runs away from each grooved plate. 
When the main wort stops running, a little air pressure 
is applied to remove as much wort as possible j the wash 
Avater is introduced only into every alternate compart- 
ment, belAvecii the grooved plates and the cloths, passing 
through the cakes and escaping by the grooves of the 
opposite plates. Washing may be interrupted from time 
to time in order to apply an air pressure on the goods. 
One very great advantage of the process lies in the fact 
that the brewer can devote the whole of his attention 
to obtaining the highest yield of extract in the form of 
a wort of suitable composition without any fear of com- 
plications ensuing in the filtration. Fine grinding facilitates 
the filtration owing to the complete absence of unconverted 
starch, the hard ends of tbe corns are fully converted, 
partially converted albuminoids are absent, and the wort 
remains in contact with the husks for a shorter time, he 
process is eminently suitable for the brewing of raw grain ; 
this is cooked under pressure or otherwise, cooled to 160 ’ F., 
and mixed with 10 — 15 per cent, of ground malt ; the mash 
is saccharified for half an hour, run into the filter-press, 
and the conversion of the wort is completed by mixing it in 
an under-back with the all-malt worts from the mash-tun. 

— J. F. B. 

Brewery Ejfiuenls. H. Blake. J. Fed. Inst. BrcAviug, 
1903,9, [4], 404— 423. 

The best means of dealing with brewery wastes is to dis- 
charge them into the public sewers, but when the quantity 
of brewery effluent forms a large proportion of the total 
sewage, trouble is likely to occur at tbe treating station 
owing to the introduction of foreign organisms such us 
yeast to the sewage beds, and to the tendency of these 
Avastes to undergo acid decomposition. Oountry breAveries 
may best dispose of their waste liquors by sy|tem«tic field 
irrigatioD, provided tlmt they otn command a tuflicient 
area of suitable land and do not give it excessive work to 
perform. Breweries tot so favoured most; so treat their 
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wastes that they can be discharged without injurious eifoCts 
on to public or private sewage l)ed8. O’wo systems of treat- 
meut are available, viz. : precipitation and filtration, and 
the bacterial treatment. The precipitation system consists 
in coagulating the suspended matters by the addition of 
alumino-ferrio cake and subsequently of lime, settling iim 
sludge in catcli-pits and passing the liquor through luftablo 
filter-beds. ‘Natnnilly the efiUieut though clear is still very 
rich in dissolved organic matter and it is absolutely ‘ 
necessary that it should be further purified by irrigation' 
or bacteria beds if subsequent putrefaction is to be avoided. 
The bacterial treatment may bo conducted on the intor- 
miltent or continuous system by means of aerobic filter 
beds, as is customary with town sewage. The proceis may 
be combined Avith the septic tank treatment to effect a 
preliminary breaking down of tbe more complex organic 
matter by anaerobic bacteria, llecontly it has been found 
that by infecting the brewery waste in the septic lank with 
putriil sewage sludge, the decomposition of the carbohydrates 
can be efiectiMl without the objectionable production of 
acid. — J. F. B. 

Brewing Materials ; FJcctrolytic Estimation of Minute 

Quantities of Arsenicj more especially in — , T. 

Thorpe. Will., pnge 965. 

IViwc 5 ,* Physical Method for the Detection of*^ Monillage 

[Dllutiofi] of . G. Maiieuvricr. Gomptes rend., 

1903, 137, [4], 281— 2S3. 

The electrical resistance of a wine of known origin and age 
is a definite characteristic varying within nnrrow limits for 
different samples of the same Avine. It is also a property ' 
which increases definitely and considerably when the wine 
is diluted with water, provided that no other soluble saline 
or acid substance be added Avhicdi would increase the 
conductivity. 

The above considerations l(‘d the author to propose the 
measurement of the electrical resistance as a rapid test for 
the “Tnouillage” or dilution of wine. 

Samples of typical Aviues known to bo pure are generally 
obtainable, and it is proposed to dilute such type wines 
with AAUter to various known extents, measuring the 
electrical resistance of a definite column of the liquid in 
each case, and expressing the results in the form of “ curves 
of dilution^' for future reference. The electrical resistance 
of a suspected wine can then be measured, and by referring 
to the curve for the genuine wine of the same type, the 
extent of the ailulteraiion can be approximately deduced. 
'I'lie eouclusioiiiii so obtained are at least as valid as those 
based upon analytical results.— J. F. B. 

Rectified Spirits ; Furfural in — . C. Nagel* Zeits. 

Spirilusind., 1903, 26, [^-]» 

In a case quoted by the author, in Avhich certain casks out of 
a consignment of rectified spirits were rejected on arriving 
at their destination, because the spirit was found to contain 
traces of furfural. The whole consignment was taken from 
the same batch, and before despatch the spirit was perfectly 
free from furfural. Tbe origin of the furfural was traced 
to the oak-wood staves of the casks. Such staves are bent 
under the action of fire, Avith the result that furfural is 
I produced and is subsequently extracted by the .spirit. Tbe 
I casks in question Avero enamelled inside, but in some cases 
I the enamel Avas damaged and in others new staves had been ' 
i used to repair old casks. Unless the casks be freshly 
enamelled before being filled, this extraetio!i of furfural is 
liable to occur. Furfural may also be produced by drying 
oak casks with superheated ttcam or in an oven. In the 
author’s opinion the presence of such minute traces of 
furfural is quite unobjectionable.— J. F. B. 

Denaturing Alcohol s Substance for Carl- 

Mantrand* Bull. Soc. Chim., 1903, 29, [14], 765. 

In 1895, the author shoAved how from alcohol denatured 
ia the statutory way (by means of methylene, crude benxene^ 
or petroleum homologues, and Malachite G^cen) at le^i; 
75 cent, could be recovered in the pure state, 
i suggested a new substance for the purpose, from which 
ww impossible again to free the alcohol. He now stal^ 

I that this substance « acetonitrile. — J , T.. D. 
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Kxousii Patents. 

Malt Extract ; Proce$a and ApparatUB for Drying — — . 
A. W. Ball, London. Eng. Pat. 11,766, May 22, 1003. 

Moist malt extract io desiccated by distributing it upon a 
rerolving steam* heated drum surrounded by a casing in 
urbich a vacuum is maintained, continuously ^withdrawing 
^the vapours and removing the desiccated material by means 
df a scraper. — J. F. B. 

Malt Meal ; Manvfacture of a Thick Mash of — . 
V. Lapp, Leipzig, Germany. Eng. Pat. 12,040, May 26, 
1903. 

fc'EEU.S. Pat. 719,479; this Journal, 1903, 318. — J. F. B. 
United States Patents. 

Beer ; Prcccss of Preset vinq . F. Crotte, New York. 

U.S. Pat. 734,305, July 21, 1903. 

See Eng. Pat. 2,690 of 1901 ; this Journal, 1901, 492. 

—J. F. B. 

Fermented Liquors ; Manvfacture of . J. Schneible, ^ 

New York. U S. Pat. 734,756, July 28, 1903. 

See Eng. Pat. 1428 of 1903 ; this Journal, 1903, 434. 

— T. F. B. 

Fuenou Patents. 

Alcohol I Denaluration of Industrial . G. Haehe. 
E'r. Pat. 328,420, .Ian. 10, 1903. 

JCual tar is mixed with a certain quantity of 95 per cent. | 
alcohol, varying from 50 to 200 per cent, of the volume of | 
the coal tar, according to its I'ichness in hydrocarbons. > 
The mixture is then distilled with or without the addition j 
of water, or else merely the alcoholic portion of the liquid j 
may be distilled after decantation. The denaturing agent j 
80 obtained is mixed with from 1 to 10 per cent, of I’ght or ; 
heavy naphtha, and finally its alkaline* reaction due to i 
ammonia is neutralised by an acid. (Compare E>. Put. ■ 
320,592 J Ibis Journal, 1903, 108, 434, and 5C7.)— J. F. B. j 

Alcohol and other Liquids; Process and Apparatus for ! 

the Distillation and Hectification oj . V. Slavicek, ' 

Vienna. Third Addition, dated Jan. 3, 1903, to ET. Pat. ' 
282,460, Oct 26, 1898. | 

ArbanokmEnts are desciibtd whereby the rectifying i 
apparatus (see U.S. Pat. 696,206; this Journal, 1902, ! 
638) can bo fitted to any existing intermittent or continuous j 
plant so as to produce continuously strong rectified spirits | 
direct from fermented liquor. (Sec also Eng. Pat. 27,063 ; 
cf 1902 ; this Journal, 19U3, 877. )~J. E\ B. 

Xm-FOODS: SANITATION: WATER 
PURIFICATION. & DISINFECTANTS. 

(.4.)— FOODS. 

Maize ; The Albuminoids of . Donard and Labbc. 

Comptes rend., 1903, 137, [^]» 264—266. 

Whitk maize, previoussly freed from fat and dried and then 
coutaininp; nitrogen corresponding to 14*62 per cent, of 
albuminoids, was treated lour times for 8 hours each 
time with alcohol of 70°, containing 3 grins, of caustic 
potash per litre. This liquid is a good solvent for the i 
glutens of cereals, and by this means 9*84 per cent, of 
albuminoids were extracted from the maize, leaving 4*78 
.per cent, of nitrogenous matter of some other kind. 

The extracted albuminoids were treated three times in 
Bucoession with boiling amyl alcohol, the solvent for maizin, 
by which means 5*27 per cent, of this substance was 
obtained, calculated on the raw material. When boiled 
with ethyl alcohol of 90°, 6 * 90 per cent, of albuminoids 
were diMolved. Elthyl alcohol dissolves maisin, but it 
also extracts some. oLitHb other albuminoids of the grain. 
Hence three kinds of tnazin appear to exist: maizin*a 
foluble in amyl alcohol, mfiizm<8 insoluble in amyl alcohol, 
but Mluble in ethyl* alcohol, and maizin-y Insoluble iu both 
media, but Bol able n alcoholic potash. 


Maize, in its normal state, was treated with the above 
solvents, and the albuminoids were separated in the 
following propordons Total nitrogenous matter (from 
nitrogen), 11*86; maizin<a, 4*82; maizin-j8, 1*82; maizin- 
% 1*83 ; non>extractible nitrogenous matter, 4*90 per cent. 
Maizln-3 is very similar in properties to maizin -a, but it 
contains less nitrogen, and although it is insoluble in boiling 
amyl alcohol, it is gradually dissolved after long boiling 
with that solvent, being mainly converted into maizin-a. 

-J. F. B. 

English Patents. 

Butter; Process for Refining and Preserving . H. 

H. Lake, London. From Soc. E’rangairte pour la Con- 
servation des Beurres, Boulogne (Seine), France. Eng. 
Pat. 18,137, Aug. 18, 1902. 

See U.S. Pat. 726, 0G5, 1903 ; this Journal, 1903, 645. 

— T. F. B. 

Eggs ; Treatment of ,/or Preserving the same. G. C. 

Marks, London. From A. Pfaff, Melbourne. Eng. Pat. 
12,867, June 8, 1903. 

The eggs are placed in vulcanite baskets which are then 
arranged in an air-tight chamber, connected with a vacuum 
pump. The air is exhausted from the chamber, and shortly 
afterwards a mixture of sterilising gases consisting of 
sulphur dioxide, chlorine, and carbon dioxide is admitted. 
After sufficient treatment, the baskets of eggs are removed 
and immersed for about 1 5 hours in a dilute solution of 
sulphuric acid (20 per cent, by volume), either cold or 
warmed to a temperature not exceeding 176° F. The action 
of the acid causes the partial conversion of the shell into 
calcium sulphate which/eloses up the pores of the shell. 

-J. F. B. 

Albumin; Extravlion of ,/rom Substances containing 

the same. 1). Finkler, Bouu a/lthein. Eng. Pat. 22,254, 
Oct. 13, 1902. 

See T\S. Pat. 728,385, 1903 ; this Journal, 1903, 756. 

— T. F. B. 

(i?.)— SANITATION ; WATER PURIFICATION. 
Brewery Efiluents. W. H. Blake. XVII., page 959. 
French Patents. 

Water ; Purification of . M. Duyk. Fr. l*at. 328,304, 

Jan. 6, 1903. 

A DILUTE solution of ferric chloride is added to the water, 
and then a solution of hypochlorite of calcium, sodium, or 
potassium. Aluminium sulphate may also be added. The 
water is subsequently filtered. — W. P. S. 

Sewage ; Purification of . A. J. Potticr. Fr. Put. 

328,306, Jan. 6, 1903. 

Milk of lime is added as a precipitatiog agent.— W. P, S. 

(C.)-DISINFECTANTS. 

English Patent. 

Composition from Calcined Gypsum ; Manufacture of a 
— . L. Mack. Kng. Pat. 12,584, June 3, 1903. IX., 
page 952. 

French Patents. 

Antiseptic Paper [^Thymol Papet'’]. M. Jorreto. Fr. Pat. 
327,752, Dec. 27, 1,902. 

Paper is dipped in a solution containing thymic acid, 
salicylic acid, and boiic acid. The prepared paper forms 
an antiseptic wrapper for foods and the like. — W. P. B. 

Anti’Mould Pulp ; Preparation of — , containing Cupric 
Sulphate f Sodium Carbonate ^ and Calcium Sucrate, 
H. E. Petit. Fr. Pat. 328,393, Jan. 9, 1903. 

A roWDEU is formed by mixing the salts named in the 
title in equal (or other) proportions, and when reqaired for 
application to plants tbreateced with cryptogamic growths, 
the powder is stirred in water to the desired consistence. 
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KirauK 

Fikrm t /mtrgmmet oa^ Orffonie 

Forming * l4iga, Neir Vofk, Kng» 

Pkt j;.4«4. Ai^.8, 1903. 

; i!^fiB isorganie matter (ospeciaUy Btltea and stlieates) is 
vemoved from the fibre by treatment with a eolation of 
bydroflaorio acid \ the fibre is washed and then treated 
with a Bodiam hydrate or carbonate solution to remove the 
resins, gums, and colouring mutters. Aftrr washing, the 
material or pulp is treated with dilute hydrofiuoric acid 
•or acid bleaching reagent, finally washed with water, and 
then dried.—T. h\ B. 


nentie aoi4> and snlpburk) acid, Isr two. or throe hours, at 
ahoni 70° C. ; water is added^ amt fik resulting nreolpitate 
Udried.-T,F.B. . 

Aett^ CelluioM* A* Eichengran and T. Becker, Elborfeld, 
Germany. Aaidgnort to Farl>onfabr. of ElUer/VM Co., 
New York. U.8. Pat. 784,1:18, July £1, 1908* 

Sbk Fr. Pat. 317^007 \ this Journal, 1909, 870. — J, F. B. 

Frbnoh Patkict. 

Paper f Process for Avoiding Losses of Mineral Matter in 

the Manufacture of . O. Goy, juu. Fr. Pat. 327,760, 

Dec. 27. 1902. 

Sek Kng. Pat. 5339 of 1903} this Journal, 1003, 817. 

-T. F. B. 


P^dp Stock ; Apparatus for Treating . U.S. Fibre 

Stopper Co., St. Louis, U.S. A. Eng. Pat. 8,984, April 21, 
1903. 

Pulp in a fluid condition is fed on to a rotating wire ‘gauze 
cylinder, which is provided internally with a drainage cup 
4md pipe. The pulp is.thus formed into a thin bat ** or web, 
which when it arrives at the lower part of the cylinder is 
blown off by an air blast on to a wire screen conveyor 
itravelliog at right angles to the plane of rotation of the 
forming cylinder. The paitially drained pulp is conveyed 
between two guide .bars underneath suitable press rolls by 
which means it is condensed and further dried and brought 
into a condition suitable for being fed into a. forming 
machine. — J. F. B. 

■Copying Paper ; Manufacture of — — F. Ilawkf, London. 
Eng. Put. 28,423, Dec. 24, 1902. 

A MIXTURE of ferric chloride, sodium bichromate, and 
ahsorbine ** [a soap of a sulphonated fatty acid] is added 
do the paper in the course of manufacture.— J. F. B. 

Blotting Papers; Manufacture of . J. Ha^ke, New 

Barnet. Eog. Pat. 12,675, Juno 5, 1003. 

An improved blotting paper is made by impregnating the 
pulp with salts of sodium in combination with salts of iron 
or precipitated iron oxide. In the manufacture of 5u0 Ib. 
of paper, two or three gallons of a 40 per cent, solution of 
ferric chloride, and 4 to 6 lb. of sodium bicarbonate are 
employed. — J. F, B. 

Blotting Paper ; Manufacture of , ,T. ILnvke, New 

Barnet. Eng. Pat. 12,674, June 5, 1903. 

The absorbent properties of blotting paper are considerably 
enhanced by strongly impregnating the pulp with salts of 
sodium. The best result is obtained when the finished ' 
paper is caused to contain 0*5—0*75 per cent, of sodium 
bicarbonate.— J. F. B. 

United States Patenis. 

Paper-Pulp from Cotton Seed Hulls ; Bleached . 

W. C. Johnson, Memphis, Tenu. U.S. Pat. 733,969, 
July 21, 1908. 

The cotton seed hulls are broken by attrition and the loose 
hull particles are separated ; the remaiuiug cotton seed 
hulls are treated with chemicals at very high pressure and 
temperature, the mass is washed while hot with hot water, 
and bleached, the material being agitated during washing 
and bleaching. Any remaining traces of hulls which have 
been completely dissolved by the bleaching agent are 
washed out, and the material is then subjected while in its j 
Iqo^ and absorbent condition to the action of hot fluid for 
drying it.— J. F. B. 

^ Cellulose Esters i Process of Making . G. W. Miles, 

Belmont, Mass., Assignor to F. L. Pierce, Brooklyn. 

, U.S. Pat. 733,729, July 14, 1903. 

Cellulose is treated, at temperatures below 100^ C., with 
the anhydride of a monobasic fatty acid in uie pretence of 
•ome substance which, with water,^ will effect the bydrolysis 
•of cellulose. Oellnlose acetate is obtained by treating 
fibrous oellnlose w^tb a mixtnre of aeotio apliydK^% glacial 


XX.-PINE CHEMICALS, ALKALOIDS. 
ESSENCES. AND EXTEACTS. 

Bismuth Salts; (Crystallised A. de Schulten. 

Bull. Soc. Chim., 1903, 39 , [14], 720-724. 

Bismuth Subnitrates. — Dissolve 50 grms. of Bi(NOa;j, 
5H)0 in 50 c.c. of nitric acid of sp. gr. 1 ’2. and gradually 
a<td, while stirring, 3 litres of water. After 13 hours, 
collect the crystals, press with filter paper, and dry in the air. 
The crystals are colourless, clear, thin, striated hexagonal 
plates, of sp. gr. 4*928 at 15° C Analysis givtjs the 
I tormula 5Bi20a.6N205.9ll20. The crystals dissolve in 
i water, and the solution deposits the salt 5Bij03.4Nj05. 

' dHjO, which is also the sole product of diluting with water 
I the mother-liquor from the preparation of the previous salt. 

I The crystals so deposited are monoclinic rectangular tables, 

I clear and colourless, permanent in air or over sulphuric 
• acid and of ip. gr. 5*290 at 15° C. 

Bismuth Phosphate^ BiP04. — Prepared from solutions of 
bismuth nitrate and sodium phosphate by the author’s drop- 
by-drop method (this Journal, 1902, 827). Microscopic 
roorioclinic prisms, colourless and brilliant, sp. gr. 6.3*23 at 
15° C., unchanged at red heat. 

Bismuth Arsenate^ BiAsO^, — Similarly prepared. In 
appearance like the phosphate. Sp. gr. 7*142 at 15° C. 

— J. T. D. 

Tannin ; Compounds of Bismuth with — P. Thibault. 

Bull. Soc. Chim., 1903, 39 , [14], 747—752. 

Cap first prepared a bismuth compound of tannin, by 
triturating tannin with bismuth hydroxide ; and Sieker, 
later, prepared tlio same substance by treating crystallised 
bismuth nitrate with a concentrated solution of tannin. The 
author 6nds that tannin docs not react on bismuth oxide, 
blit only on the hydroxide. The compound Cj^HyOioBi. 
91LO, is! prepared by allowing the theoretical quantities of 
bisinuth hydroxide and tannin solution to remiun in contact 
for *24 hours and washing and drying the solid product. The 
whole of the tannin is absorbed by the hydroxide, and the 
product is completely soluble in s^ium hydroxide solution 
or.minera) acids. If tannin or digallic acid in excess be used, 
the bismuthotannin formed fixes additional tannin in pro- 
portions equivalent to from J- Ci4H,oOj to ^ C,4Hip09 for 
each molecule of the compound Ci4H|oOgBi. The bisoiutb, 
in this compound, substitutes some of the phenolic hydrogens, ^ 
leaving the acid function free. — J. T, D. 

Chloroform, Bromoform, and Iodoform ; Colour Ueactions 
of . It. Dupouy. XXllL, page 967. 

Sparteine. C. Monreu and A. Valeur. Comptes rend., 

1903,137, [3]. 1^>4— 196. 4 

The authors have carefully re-examined the properties of 
this alkaloid, prepared by means of sudium hydroxide from 
the offiioioal pure sulphate. Ckilourless, thick oil, bitter 
taste^ piperidine-like smell Distils in dry hydrogen under 
754 mm. pressure at 825° C., and at 188° C. under " 
18*5 mm. Density 1*084 at 0° 0., 1*0196 at '20® C. ‘ 
[«!» » — 16*42° in alcoholic lolntion, n» » 1*5298 ut v 
19.0. Practically iusoluble in wkter, soluble in i^eohotii :; 
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ether^ ,ftnd benzene, Sloirty br«#ii8 In air^^ a 

bltertiary diamine, it . containa no methyl group attached 
to nitron, and it is not affected by reducing agent#, so 
that there are no doable linkiugf in the moleoule.-^J. T. D, 

Caffeine-ethylenediamiiu t PrtjpiraUon of . Farbwerke 

vorm^ McUter, Lucine undBrdnmg. Ger. Pat. 142,896, 
July 23, 1902, ZeiU. tngew. Chem., 1903, 10 [80], 
780. 

CAFFBYiitB - icTHTLBMBDiAMiinE, its salt8 and ite acetyl 
deriTatlTe^ are tberapentic compounds, 'which, owing to 
their ready Kolubility in water, are said to possess an 
advantage over aminocaffcYne and substituted derivatives 
of the same. GaffeYne-ethyleuediamine is prepared by 
heating chloro- or bromo-caffeYne with excess of ethylene- 
diamine in aqueous or alcoholic solution. — A. S. 

Sandarac OiL Haensd’s Report. July, 1903. Chem. 
and Druggist, 1908, 03, [1228], 270. 

The oil is obtained by steam distillation from sandarac 
resin. It is golden yellow in colour; sp. gr., 0*8781 ; 
optical rotation, 67^ 20^ It distils almost entirely between 
167® and 170° C., and is soluble in chloroform, alcohol, 
bcnzcnci and light petroleum spirit (petroleum ether). 

—A. S. 

Peppermint Oil ; Adulterated E. J. Parry and 

C. T. Bennett, Cbem. and Druggist, 1903, 63, [1226], 154. 

^Iant samples of peppermint oils proving to be adulte- 
rated, have recently been examined by the authors. The 
general characters of the oils were in close agreement, 
falling within the following limits*. — 8p. gr. at 15° C., 
0*9Q9 to 0*912; optical rotation, — 3° to + 3° 30' ; 
refractive index, 1*4760 to 1*4820; esters (as mentbyl 
acetate), average, 5*8 per cent.; total menthol, average 
84 per cent. When the oils were shaken with 70 per cent, 
alcohol, oily drops separated and sank. The oils were 
soluble in absolute alcohol, and in 90 per cent, alcohol 
with opalescence. By distillation under reduced pressure, 
a fraction of high boiling point and high dextro-rotatiou 
was separated, which after being twice distilled over sodium 
had the following characteristics Sp. gr., 0*921 to 0*925 ; 
optical rotation, + 82° to + 46°; refractive index, 1*5014 
to 1*5071 ; b. pt., 258° — 268° C. This fraction strongly 
resembles d-cadinene; it is not soluble in water and 90 per 
cent, alcohol, but soluble in absolute alcohol, chloroform 
and ether. It is not readily attacked by sulphuric acid 
nor by alcoholic potash ; it absorbs bromine, giving a 
bluish-violet colour, which becomes green on heating ; and 
it is oxidised by potassium permanganate in acid solution. 
The authors conclude that the adulterant is the oil distilled 
from African copaiba, and give the results of the examina- 
tioD of some samples of the latter in confirmation of this 
view.— A. S. 

English .Patents. 

.. HalogenUivy of Organic Subifancesy and Apparatus 

therefor; Impts. in . D. JMarckwald. Eng. J*at. 

17,695, 1902. IV., page 945. 

Aldehydes, Ketones, and Quinones; Oxidising Processes 

and Manufacture of . W. Lang, Salbke a/Elbe. 

» Eng. Pat. 18,215, Aug. 19, 1902. 

Sbe Er. Pat. 323,916, 1902 ; this Journal, 1903, 571. 

. — T.F.B. 

Fbench Patents. 

k Carbon Tetrachloride ; Continuous Apparatus for Making 

. E. E. Cdte and P, R. Pierron. Er. Pat. 327,322, 

Deo. 13, 1902. 

A CTLINDKICAL iion columii (A) is filled with fragments of 
coke, or some other porous materia], which is imprecated 
with a dry chloride {e.g,, manganous chlonde). J^low 
this column is a seoo^ mett^l oolumn (B), into which is 
introduced oarboh biM^iide / vapour, which passes up a 
pipe (<^, lea^Bg ihrou^ (A) to A condenser 

(S), whehee It descends ^ntlhnoualy !oa to the porous 
materiid contained in A* tad mceta stream of 

’chloriu^inttodaced through the pipei - ' 


The resuHing mixture of carbon tetrachloride and 
ehlor^ee •pt sulpbur, which is at a temperature of about 
60° C.» falls through the tube o into the column B, wUcb 
contains some metal or metallie sulphide ^e.p., iron or iron 
sulphide) j a further quantity of carbon bisulphide vapour 



is now introduced, through a perforated annular tube- 
, (n), into this column, which is kept at a temperature of 
I C0°— 65° C. The carbon bisulphide, so far unacted upon,, 
j returns up the column A, whilst the carbon tetrachloride, 
i containing sulphur in solution, passes up the pipe 6, and . 
is run off through the pipe rf to a still (D), which contains 
fragments of some good conductor of heat (e.g,, porcelain),, 
where it is rectified. — T. F. B. 

Flask for Holding Ethyl Chloride and other Volatile 
Liquids. M. Thilo. Fr. Pat* 328,431, Jan. 12, 1903. 

1., page 942. 

Formaldehyde and Alkali Metals ; Preparation of Deri- 
vatives of , A. Foelsing. Er. Pat. 328,425, Jan. 10^ 

1903. 

The compounds are prepared by acting on the metals- 
with the dry gas. For instance, dry formaldehyde acts on 
metallic sodium to form a white powder, having the probable 
formula NaCUO.— W. P. 

Perfumes; Manufacture of Floral — with Certain 
Esters* Boc. F. Bitt and Co., Gcs. mit heschr. H. Pr* 

Pat. 327,467, Dec. 18, 1902. 

A coRBENT of hydrochloric acid gas is passed through ^ 
a hoi concentrated solution of anthranilic, salicylic, or 
** myristicinic acid ” in one of the terpene alcohols CioHis^ « 
or CiqHjoO (geraniol, terpineol, Ac,)* The crude product ia 
treated with sodium carbonate, and the ester is purified by 
Hiteam distiUatioti or extraction w'ith ether. These* asters 
have pQirerffU fidty oddm, and, ml^darith aleohol, nitvo** 
and eet^iiat idf ; Aci are sujtable for Oetfttm^. : 
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Xn.-~PHOTO(}EAPfflC MAIEBIALS j 
AND FEOCESSNS. j 

I 

. FaKVOH PlSBIItt. j 

Images [Catatype'] ; Reproducing — . O. Gros. Second 
"Addition, dated Dec. 16, 1902, to Fr. Pat. 315,852, Nov. 12, ; 
1001. (See Eng. Pat. 22,841 of 1901 ; this Journal, i 
1903, 380.) I 

This addition covers various ** catalysers ” and their applica- 
tion. For instance, an alkaline solution of a permanganate ' 
is applied to paper with a brush; this method gives a j 
paper coated with oxides of manganese, which acts as a j 
catalyser. Cobalt salts are also suitable, with the aid of 
hydrogen peroxide. ** Weldon mud** also acts similarly j 
with hydrogen peroxide. — F. B. 

Designs or Tracings ; Process for Reproducing — — , hy 
Chemical Action of the Original on a Transfer Surface, 
O. Gros. Fr. Pat. 327,379, Dec. 16. 1902. 

This patent gives applications of the pictures reproduced by j 
catalysis as described in Eng. Pat. 22,841 of 1901 (this 
Journal, 1903, 380). I 

For instance, the picture, obtained by means of hydrogen | 
peroxide, is introduced into a polution of gelatin containing j 
some substance which coagulates gelatin, iu presence of - 
hydrogen peroxide. Thus a colloidal image is obtained. 
By the addition of some pigment to the gelatin solution 
ie.g.f lamp-black or ferric gallate) a coloured reproduction 
of the original is obtained. 

For reproducing tracings, &c., the paper is coated with 
pigmented gelatin, and a catatype image obtained by the 
aid of hydrogen peroxide. This is introduced into a 
solution of ferrous sulphate, and then into a solution of 
potassium thiocyanate. By lightly brushinj^ the resulting 
surface, the colotmng matter is removed Irom the parts 
which hold no hydrogen peroxide. — T. F. B. 

Panchromatic Dry Plates ; Process for Preparing . 
A. Miethe and A. Traube, Fr. Pat. 327,718, Dec. 26, 
1902. 

See U.S. Pat. 724,311 of 1903 ; this Journal, 1903, 572. 

—T. F. B. 


XXII -EXPLOSIVES. MATCHES. Etc. 

English Patent. 

Smokeless Powder ^ and Method of Manufacturing the same. 
P. M. Justice, London. From The International .Smoke- 
less Powder and Chemical Company, Philadelphia, 
U.S.A. Eng. Pat. 13,457, June 16, 1903. 

Nitrocotton containing over 13 per cent, of nitrogen is 
dissolved in acetone, and to this is added varying quantities 
(►f nitrocotton contuiniug under 13 per cent, of nitrogen, 
dissolved in ether-alcohol. 

It is claimed that this admixture, whilst permitting of a 
high ■ nitrogen content, produces a colloid powder of 
improved physical condition. — G. W. McD. 

French Patents. 

Explosives and Detonators} New Material for . 

A. Angeli. Fr. Pat 327,892, Dec. 81, 1902. 

The calcium, strontium, and barium salts of the hydroxamic 
acids are proposed as a substitute for fulminate iu caps and 
detonators. — G. W. McD. 

Explosives} Manufacture of 0. B. Bichel. 

Fr. Pat 327,868, Deo. 22, 

For the purpose of Increaibig the saihtr of explosives for 
use in dabn^Qs mines, the hddHioh of some 5 to lO per 
ctot. of anUmmiuhi chloride ^Hth :an equivalent quantity 
potassium ors^u^nitratels hlahnsd*^;-^* W. )icp. 


Ouncotton, Collodion, NitroeeHuloss, HUtotdarekp 
Analogous Products ; Method of rapidly De*acid^^ 
and Stabilising — — tcitA ElimHatlon, by Spinntnj^f qjf 
the Products of Decomposition formed in these oondittons* 
Solwig and Lange. Fr. Pat. 327,803, Deo. 20, 1002. 

Guncotton, either in the fibrous or pul^ couiltion,U 
placed in the basket of a centrifugal machine, into wlQoh, 
while spinning, steam is introduced for the purpOf# of 
stabilising the explosive. The products of decomposition , 
are thus immediately and continuously removed in the Obn-* ^ 
densed water, and the guncotton after rinsing is ready for 
use. Purification is said to be attained very mpidly, and 
there is no necessity for transference to a special washing 
machine to complete the operation. — G. W. Mcl). 

XXni.-ANALYTICAL CHEMISTRY. 

INOHGANIC— QUANTITATIVE. 

Calcium and Magnesium ; Determination of — — , when 
simultaneously present in Solutions of Sodium Chloride* 

A. d’Anselrac. Bull. Soc. Chim., 1903, 29, [1^]» 734-^ 
735. 

A NORMAL solutionis made, containing 4NasCOs + NaOH, 
and standardised against normal sulphuric aoid, using 
methyl orange. This solution precipitates magnesia com- 
pletely from solutions saturated with sodium chloride. The 
method of determining calcium and magnesium consists of 
two operations: — 1. 'I'o 100 c.c. of the sample add 10 o.o. 
of the carbonate-hydroxide solution, heat, filter, wash, and 
titrate the excess of alkali in the filtrate ; this gives the 
alkali-equivalent of the two metals. 2. To 100 c.c. of the 
sample add 100 c.c, of 10 per cent, ammonium chloride 
solution, then 10 c.c. of the carbonate-hydroxide solution; 
filter cold, wash, and titrate the filtrate ; this gives tho 
alkali-equivalent of the calcium alone. The magnesium is 
obtained by difference. — J. T. I). 

Barium, Strontium, and Calcium ; Separation and Simula 
taneous Determination of — — — . L, Robin. Comptes 
rend., 1903, 137, [4], 258—259. 

I The bases are brought into solution in the form of chlorides 
! or nitrates, the liquid is then mode faintly ammoniaoal, and 
I about 2 per cent, of ammonium chloride, free from suL 
i phates, is added. The solution is slightly acidified with 
I acetic acid, brought to the boil, and a considerable excess 
I of a saturated solution of potassium bichromate is added to . 
i the boiling liquid. The solution should have a reddish 
j colour. After* boiling for five minutes, the liquid is cooled 
; rapidly, and the barium chromate is collected on a tared 
; filter. The precipitate is washed with a warm solution 
' containing 0‘5 per cent, of ammonium acetate with a trace 
! of ammonia, and finally with 10 per cent, alcohol. The 
i filter is dried at lOtP — 110'^ C. for at least two hours, and 
I the barium chromate is weighed. The filtrate from the 
barium chromate is made ammoniacsl and boiled, 3—4 per 
I cent, of crystallised ammonium sulphate is then introduced, 

I and the liquid is maintained at the boiling point for 15 
I minutes with the addition of ammonia if necessary, then 
I cooled, and the strontium sulphate is filtered off ; the liquid 
i should have a goldeu-yellow colour. The precipitate is 
I washed with an ammoniacal solution containing 0*5 per 
i cent, of ammonium sulphate, then with 10 per cent, alcohol, 

! and finally dried and inciuerated. The filtrate is brought 
to a temperature of 80® C., ammonium oxalate is added, the 
precipitate is allowed to stand for half an hour, then filtered 
and washed with hot ammoniacal water, dried, and incine- 
rated, and weighed as calcium carbonate or sulphate. 

— J . F. B. 

Arsenic} New Method of Detecting and Determining 

Minute Traces of . A. (iautier. Comptes rend^ 

1903, 137, [fi]* 158— 

The arsenic is precipitated along with iron, and the predpf^ 
tate, after solution in acid, treated in the Marsh apparuttuix 
Dissolve 100 grms. of crystallised ferrous sulphate in 500 e;qi 
>of distilled water and 25 grmfi of pure solphutio Reid, 

WiBi hydrogen sulphide, boil, and filter. In 
f iutrate, peroxidise tne iron with 28 grans, of |pwd |||^ 
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acid. Precipitate tlie. Iron by exeesc of pore amaMmia, 
wash, and redmaolre the preelpitate In the ootd in dilate 
enlphorio acid. To retnoTO tracee of arsenic, di]fcest for two 
days with pure sine, and boil m eociio. PeroxiihBe again, 
precioitate by excess of ammonia (enoi^ to redissolTe the 
ainc hydroxide), wbsh, and dissolve the preciidtate In cold 
dilsto solphurie add, dHoting so that 100 c.e. eontain 
30 gmr. ^ DMtUied wmterr, prepared in a tinned 

ooppersHn, and in glass after addition of 0*5 per cent, of 
sodium oafbmvate, wheat 2 litres were boiled down with 
40 c.c. of ^ure nitric and 10 e.c. of pure sulphuric acid 
till sulphuno acid vapours appeared, and the tcfsidwes 
were tested by the author*s modification of the Msrsh- 
Berzelins procera, showed 0*0007 and 0*0011 rogrm. respec- 
tively of arsenic per litre ; the same waters, boiled after 
addition of 5 c.c. per litre of the ferric sulphate reagent, 

* allowed to cool, precipitated by ammonia, boiled, filtered, 
smd die tUtrsie evaporated and treated as above, showed 
no trace of arsenic. To 2 litres of this purified water, 
0*002 mgrm. of arsenic was added as sodium arsenite, then 
<5 C.C. of the ferric sulphate reagent ; this liquid was boiled, 
precipitated bpr ammonia, filtered, and the precipitate 
dissolved in dilute sulphuric acid and tested directly in the 
Marsh apparatus ; it showed 0 ‘ 002 mgrm. of arsenic. To j 
1 litre of another distilled water, 0*05 mgrm. of arsenic was | 
added, and the water was then treated with the reagent ; the | 
filtered water was absolutely free from arsenic. Traces of 
arsenic may thus be rapidly determined in waters, salts, and | 
inorganic substances generally ; acids, acid salts, or bases ’ 
must first be neutralised, and reducing gases must be 
oxidised by bubbling throuj|[h nitric acid. Toe method may 
be readily applied to organic substances. — J. T. D. 

iirienic in Sea Water, Itock Salt, Table Salff and Mineral 
Waters, and its Determination in Certain Common > 

Reagents^ A. Gantier. Comptos rend., 1903, 137 , [**]» 

232—287. 

The author communicates results obtained with his new 
method for the determioatiou of small quantities of arsenic 
using ferric sulpliate. >Sea-water always contains small 
quantities of arsenic, the amount being considerable near 
the bottom in the neighbourhood of volcanic regions 
(Azores). Brine springs, ferruginous waters, purified sea 
salt, and rock salt also contain traces, whilst sodium chloride 
from a volcanic fissure on Vesuvius contained a considerable | 
amount. j 

Further determinations showed that nearly all the 
•ordinary so-called pure chemical reagents contain more or 
less arsenic, and the quantity of this substance introduced 
in the reagents employed for its determination by the older 
methods has to bo taken into account. For instance, 
traces of arsenic were found in distilled water, nifric acid, 
amlphurous acid, bisulphites, ammonia, ammonium car- 
bonate, and especially in sulphuretted hydrogen. By the 
most perfect of the older methods a quantity of 0*001 to 
0*0005 mgrm. of arsenic is likely to be introduced with the 
reagents. — J, F. B. 

JFuiif Determination of Arsefiic in . T. E. Thorpe. 

Chem. Soc. Trans., 1903, 83 , 969—974. 

TBi 8 process consists in burning a known quantity of the 
finely-powdered fuel in a stream of oxypon, passing the 
products of combustion through a suitable absorbing 

* apparatus, and deteimining the amount of arsenic so | 
absorbed as well as that left in the ash. (Compare also 
Wood-Smith and Jenks ; this Journal, 1901, 437.) 

Ten grms. of the finely-divided fuel are introduced into 
the bard glass tube A, which is about 60 cm. long, in such 
a. way that it occupies about 30 cm. of tbe length of the 
Cube, leaving empty about 0 cm. of the tube next to 
the bent portion. Tbe tube is then connected with the 
absorption apparatus, B, containing dilute sulphuric acid. 
A convenient form of apparatus consists of a modified 
de Koninck absorption tube, the straight limb of wluch 
•contains glass beads or short lengths of thin glass tubing, 
oq as to offsr a coniiderab\|F8urfaoe to the passage of the 
gaseons pioduots of codStMetion. The hard glass tube, A, 
IS placed in an ordinary combustion furnace and connected 
wiw an oxygen r^rvmr. 



The barnm of tbe fttrffiwe beneotlrilibeinp^ iHOfticli of: 
the tube ore first lifted* a rapid conafit of oxygeo parafhg 
meoirarhile tbrei^ tbe apparatus. Tbe p tm toe d fabi 5 
then heated at rae plaee where the stream of oxygen first 
impioMa on it. As sOon as the combnstfon bos s t ar ted, 
very ntde extern al heat will be required,' and the cool or 
coke gradually burns away vrithont tne formation of soot or 
terry products. The operation takes two to three hours. 
Tbe arsenic present in the fuel will be found partly in the 
ash and partly in the constricted end of the glass tube and 
in the absorption apparatus. 


Fio. 1. 



To determine the arsenic in the ash, this is shaken out 
into a WfirtztlEiKk, A, of 100 c.c. capacity, which is attached 
by means of ground-glass joints as shown in Fig. 2, to a 
small reflux condenser, B, connected with a flask, C, of 
about 70 c.c. capacity, containing about 10 c.c. of arsenic- 
free hydrochloric acid (sp. gr. 1*1). Into the flask. A, 
containing the coal ash, 25 c.c. of arsenic-free hydrochloric 
acid, containing 0 *25 c.c. of bromine, are added by means 
of the ground-in tap-fuunel, D. The contents of the flask 
are kept at a gentle ebullition for about two hours. After 
cooling, about a gram of potassium melabisnlphite is added, 
and the liquid again heated until the free bromine disappears. 
The solution is filtered from the suspended silica and the 
filter washed with the acid contained in the small flask, C. 
The filtered solution is returned to the distilling flask, still 
connected with the reflux condenser, and boiled to expel the 
sulphurous acid. The condenser is then reversed and the 
liquid distilled into the flask, C, until the residue in the 
flask, A, is syrupy ; 10 c.c. of hydrochloric acid are added to 
the residue, and the solution again distilled. The total 
distillate is made up to 100 c.c. and an aliquot portion 
taken for testing. This is transferred to a small porcelain 
dish, 5 c.c. of pure nitric acid (sp. gr, 1*4) and 2 c.c. of 
pure concentrated sulphuric acid are added, and the solution 
evaporated until fumes of sulphuric acid are freely evolved. 
The dish is cooled and the liquid diluted with about 20 c.c. 
of water and ^transferred to a small flask. 0*5 grm. of 
potassium metabisulphite is added and the solution boiled 
until free from sulphurous acid, and when cold used for 
the test. 

To determine the amount of arseuio which is volatilised 
in the combustion of the fuel, the acid in the absorption 
tube is poured into a small beaker, and the absorption tube 
rinsed with a little water. The end of the hard glass tube 
is then well washed by repeatedly drawing the liquid in the 
small beaker into it. The whole of the soiotion and wash- 
ings are made up to 50 c.c., and half this volume used 
directly for the test. 

The determination of the arsenic in the solutions may be 
made by an electrolytic method (see next abstract) or by 
means of the Marsh apparatus, in which case it is unneces- 
sary to remove the hydrochloric acid by evaporation with 
nitric and sulphuric acid. In either case, the amount of 
arseuio is determined by comparison with arsenic deposits 
obtained from known quantities of arsenioos oxide. 

Figures are giyqn illustrating the aconracy of this method, 
and ft would appear that the greater quantity of the arsenic 
which may be present in fuel is not vola^sed, but is 
retained by the ash. This is notably the cose with cokes 
(compare Ling and Kewlai^,'this Journal, 1901, lu08)^ 
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The author ezpressot the view that the greater portion of 
the arsenlo which mar be found on nialt has been deposited 
on it in the form of eoal ash, and ou^ht, therefore, to be 
removed from it hj brushitig and screening. — J. L. B. 

ArseMfC ; Electrolytic Determination of Minute Quantities 

of , more especially in Brewing Materials. T. E. 

Thorpe. J. Chem. Soc. Trans., 1903, 83 , 974—986. 

Thb committee, of wliicb the author is a member, appointed 
by the Board of Inland Revenue on the recommendation of 
the Royal Commission on Arsenical Poisoning, report that 
those methods which depend on the conversion of the arsenic 
into hydrogen arsenide and the subsequent deposition of the 
arsenic in the elementary form by heating the gas are, on 
the whole, to be preferred. The hydrogen arsenide may he 
formed by the action of nascent hydrogen on the arsenic 
present. The hydrogen may be evolved either electrolyti- 
cally or by means of dilute hydrochloric acid on ainc ad- 
niiz.cd with, or containing, such an amount of copper or 
other suitable metal as to give rise to a sufficiently rapid 
evolution of the gas. The amount of arsenic deposited by 
heating the hydrogen arsenide so formed, is then deter- 
mined by comparison with deposits obtained in precisely 
the same manner from wort, beer, malt, &e. containing 
known quantities of arsenic. 

The electrolytic process described by the author is an 
improvement on that describeil by Bloxam (Quart. Jour. 
Chem. Soc., 1861, 13, 12 and 338). 


Fig. 1. 



The glass vessel A (Fig. 1) forms, wiih the porous vessel 
1), the inner celt for the cathode, where the hydrogen and 
hydrogen arsenide are produced on passing the electric cur- 
rent. The vessel A is open at the bottom and fitted at the top 
with the ground-glass stopper B, through which is passed, to 
a point just below the neck of the vessel, the stem of the tap 
funnel. The glass stopper also carries the gas-exit tube, 
on which is a bulb. Ibe tube is bent, and is connected by- 
means of a ground-glass joint with the drying tube C. A 
{)iece of platinum wire is fused through the glass cap for 
making the connection on the outside with the current, and 
within the vessel with the electrode. 

The inner electrode, forming the cathode, is of sheet 
platinum and cone-shaped, with several perforations. It is 
euspenued from a hook made on the end of the wire passing 
through the glass stopper, and is adjusted so that when the 
stopper is in position, the lower edge of the electrode is 
1 mm. above the bottom of the vessel A. It is then securely 
attached to the wire by closing the hook. The hook must 
be effectually closed and the eontaot complete, or there may 
be a danger of sparking, which might cause an explosion if 
the apparatus contained a sufficient proportion ot air. 

The porous vessel D, which is of unglaxed highly 
siliciouB ware, is from 1 to 1*5 mm. in thickness, and is 
larger by 2 to 3 mm. in diameter and in depth tbfui the 
cylindrical portion of the glass vessel A* 

The cell for the anode consists of the stouj^ glass vessel £, 
open *the flat bottom of which the noroui veud D, oon- 
tdning the glass vessel A, stands. Tne anode is a band of 
platinum, 2 cm. broad, passing loosely ronnd the poihns 
eeill, and connected with the current by mean| of e plaUnum 
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wire. The liquid in the vessel B, should be kept below 
50^ C., and the vessel is therefore placed in a larger dish, F, 
containing cold water. 

The drying tube C is packed with a piece of ootton 
wool, then pure anhydrous calcium chloride, another pieee 
of cotton wool, followed by a roll of lead acetate PSper* A 
spiral coil of lead acetate paper is alto placed wiwti' the 
enlarged end of the exit tul^, to which the calcium cblotidh 
tube is attached. 

The hard glass constricted tube, in which the arsenic is 
to be deposited, is connected to the end of the dryiug tube 
by means of unvulcanisetl rubber tubing. For making the 
tubes, Jena glass tuhinp, with an external diameter of 
5 mm. and an internal diameter of 3*5 mm., is u^»ed. The 
restricted portion of the tube has an external diam'jter of 
2 mm. The tube is supported in a horizontal position by 
resting in the slots on the upper edge of the cono which 
surrounds the flame of the small Bunsen burner. A piece 
of platinum gau/.e, about 2 cm. in diameter, is wrapped 
round the tube at the point where it is to be heated by the 
flame. 

The apparatus, when employed in the manner to he 
described, has an apparent resistance of 1*4 ohms, the 
potential difference between the ends of the wires of the 
poles being 7 volts with a current of 5 ampCres. This 
strength of current gives about 40 c.c. of hydrogen per 
minute, which furnisnes a steady flame about 2 mm. in 
height, and is the strength of current recommended for the 
purposes of the test. To reduce the intensity of the main 
laboratory supply, a rheostat of iucandesoent lamps may he 
used. The lamps are arranged in parallel with each other, 
but in series with the apparatus, and, according to the 
current desired, lamps of different candle power may he 
inserted. An ammeter is included in the circuit. 

The apparatus may be arranged for the simultaneous 
execution of a number of tests. By suitable consti uotion 
of the cluirgiDg hoard the electric current passes throngh 
the solutions arranged in electrolytic cells in series, and any 
of these maybe brought into or out of the circuit as desired. 
The current is brought to the reauired strength, 4*5 to 5 
ampbros, by the introduction in the rheostat of lamps of 
the requisite power according to the number of tests to be 
carried out simultaneously. Fig. 2 shows this arrangement. 

The sulphuric acid employed in the apparatus is prepared 
by mixing one volume of concentrated arsenic-free acid 
with seven volumes of water. Frothing of the solutions to 


Fig. 2. 
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be teited may be obidated by adding 1 br 8 e.b« of rectified 
avy! alcohol to the aeidided liquid undergoing eleetrolyeia. 
The author points oat that it is advisable to satorate the 
etock of dilute acid with the products of its electrolytic 
decomposition before use in the apparatus. 

Mode of ITorAt^.-^The porous vessel D (Fig. 1) contain- 
ink the vessel A, is placed in E, which is surrounded by 
cold water contained in F. The calcium chloride tube C is 
fitted on, and to U is attached the hard glass tube G. This 
relsts on the small Bunsen H in such a position that when 
lighted the flame will heat about 2 cm. of the tube just 
before the constriction commences. The connections with 
the battery wires are made by means of binding screws, in 
such a manner that the current will pass from the vessel E 
to the cell Dj 30 c.c. of dilute sulphuric acid are then 
poured into E, containing the anode, and 20 c.c. of the acM 
are alio run into tb(i cell D by means of B, the stem of 
which must be left full of Jiciuid. The connections are now 
completed, the current is switched on, and the time noted. 
The apparatus is free from air in 10 minutes, and the 
hydrogen may be lighted. The flame of the Bunsen is then 
aajnsted so that the small piece of platinum gauze Is main* 
tained at a red heat. The heating of the tube is ebutinued 
for 15 minutes, and if there be no deposit, the apparatus and 
acid may be considered free from arsenic. Two c.c. of amyl 
alcohol are run into I) by means of the funnel tap B. This 
is followed by the solution to be tested, 5 c.c. of water being 
used for rinsing out the containing vessel. No air must be 
admitted, and the stem of the funnel must be left full of 
liquid. If arsenic be present in the added liquid, a deposit 
begins to form in a few minutes, and is generally completed 
at the end of 30 minutes. The tube is then scaled full of 
hydrogen by opening the stopper of the funnel and iin- 
pinging a small pointed flame at a point 3 cm. from the 
deposit, between the deposit and the turned-up end of the 
tube. The end is drawn off, the electric current is discon- 
nected, and the tube drawn off just below the shoulder. 
The deposit of arsenic must on no account be heated by the 
flame during the sealing of the tube. 

Preparaiion of the Standard Although there 

is good reasoQ to believe that the amount of arsenic 
deposited is not affected by the nature of the substance 
with which the arsenic may be associated, nevertheless, ns 
the quantitative estimation is based on comparison, it is 
advisable to make use of deposits prepared by the addition 
of known amounts of arsenic to arsenic-free specimens of 
each class of substance. Pure, resubliraed arsenious oxide 
is ground to a fine powder in an agate mortar and dried at 
lOO'* 0. 0* 1 grm. is accurately weighed on a watch glass 

and transferred to a litre flask by washing it down a funnel, 
placed in the neck of the flask, with 1 or 2 c.c. of pure con- 
centrated hydrochloric acid. The liquid must not be heated. 
When the soludou is complete it is diluted to 1 litre with 
distilled water and thoroughly mixed. Each c.c. of this 
sol utlon (A) contains 0 * 000 1 grm. or 0 • 2 mgrm. of arsenious 
oxide. Of this solution 100 c.c. are carefully mensured and 
transferred to another litre flask and diluted with water to 
I litre. This solutiou (B) contains in each c.c. 0 • 00001 grm, 
(O’Ol mgrro.) of arsenious oxide. To different materials free 
from arsenic, known quantities of arsenic were added and 
subjected to the same treatment as the materials under 
quantitative examination for arsenic. In this w hy standards 
were prepared, representing quantities from 0*002 mgrm. 
to O' 018 mgrm. of arsenious oxide. 

The following is a description of the methods to be used 
in preparing the extracts or solutions of the various 
substances so as to render them suitable for testing : — 

(1) Malt: Unground Malt. — 40 c.c, of the dilute sul- 
phuric acid (/oc. Cl/.) and 60 c.c. of water are mixed 
together, raised to a temperature of 50° C., and added to 
40 grms. of malt contained in a wide-mouthed, stoppered 
bottle. The bottle is shaken at intervals during 20 minutes 
and Bie liquid poured off ; 25 c.c. are transferred to a small 
flask, half a gram of potassium mctabisulphite added, and 
the solutiou boiled until from sulphurous acid. When 
cold the solution is usedi^ the test. ^ 

Batic Method fir Ground MalL^ 1 0 grms. of the ground 
malt are placed in a porcelain or platinum dish about 


3 ins. in diameter, 80 c.e. cf arsenic-free lime wafer aro 
added, and the dish heated over a small Bunsen flamq for a 
few miontes. About 0*5 grm. of arsenio-free' magnesia or 
lime is thou added and well mixed with the contents of the 
dish, the heatiog of which is continued until the organic 
matter is completely charred. The dish is then heated in 
a muffle until practically all the carbon is burnt off. When 
cold, the ash is moistened with water and 20 c.c. of tho 
dilute sulphuric acid added. The dish is warmed, tho 
contents transferred to a 4 oz, flask, 0*5 grm. of potassium 
metabisulpbite added, the solution boiled until free from 
sulphurous acid. After cooling, the solution is ready to be 
tested. 

(2) Malt Suhstiti tks : Glucose, Invert Sugar, Cara- 
mel, <§Y,— 5 grms. are weighed into a small flask and 
dissolved in 20 c.c. of water, 0*5 grm. of potassium meta- 
bisulphite and 5 c.c. of the dilute sulphuric acid are then 
a<lded, and tho solution, after being boiled until free from 
sulphurous acid and cooled, is tested. 

(3) Wort. — I t is unnecessary to destroy tho organic 
mutter. 25 c.c. of the wort are placed in a small flask, 
0 . 5 grm. of potassium metabisulphite and 5 c.c. of dilute 
sulphuric acid jidded, and the solution boiled until free from 
sulphurous acid, cooled, and tested. 

(4) lions AND Ht)p Substitutes. — 5 grms. of the sub- 
stance, ground if necessary in a mortar, are placed in a 
platinum dish and treated in the manner described for 
ground malt. 

(5) Beur . — 25 c.c. of the beer are placed in a small 
flask and treated in the same way as wort. 

(G) Yeast and Yeast Foods. — 5 grms. are placed in a 
flask and gently warmed with 20 c.c. of wat«*r, 0*5 gmi. of 
potassium mctabisulphite and 5 c.c. of dilute sulphuric 
acid are added, and the solution boiled until free from sul- 
phurous acid. If the yeast food is liquid, 25 c.c. are taken 
for tho test, the subsequent treatment being the same, 

(7) Chkmicals; (a) Sulphites. — 1 grm. is dissolved in 
25 c.c. of water, 5 c.c. of dilute sulphuric acid are added, 
and the solutiou boiled until free from sulphurous acid. 
25 c.c. of solutions of sulphites are taken and boiled in the 
same mauiicr with 5 c.c. of sulphuric acid. 

(6) Aetds : Sxdphurw Acid. — 5 c.c. are diluted with 
20 c.c. of water, 0* 5 grm. of potassium metabisulphite added, 
ami tho solution boiled to expel the sulphurous acid. 

Hydrochloric Acid. — 5 c.c. are placed in a porcelain dish 
and diluted with 5 c.c. of water ; 5 c.c. of pure nitric acid 
(sp. gr. 1-4) and 2 c.c. of concentrated sulphuric acid are 
then added, and the contents of the dish evaporated on the 
sand-bath until the sulphuric acid fumes. When cold 
20 c.c. of water and 0*5 grm. of potassium metabisulphife 
are added, the solution transferred to a flask, and boiled 
until tree from sulphurous acid. 

(c) Sulphur. — 10 grms. are taken, and burnt in a current 

of oxygen in the manner described in connection with the 
estimation of arsenic in fuel (see preceding abstract). Tho 
temperature to which the glass tube is heated should bo 
as low as possible consistent with the burning of the sulphur, 
and the empty portion of the hard glass tube, next to tho 
bent and. drawn out end, should not be heated until the 
sulphur in the other part of the tube has been burnt. The 
liquid in the absorption tube is boiled to expel sulphurous 
acid, and any sulphur or other solid substance which may 
have passed into the absorption tube in the process of com- 
bustion is rendered soluble and in suitable condition for 
addition to the electrolytic apparatus by the method 
described for treating the ash of fuel (see preceding 
abstract). \ v n, 

(d) Othp' Chemicals . — Of solids,! grm, is taken and 

dissolved in 25 c.c. of water. 25 c.c. of liquids are taken* 
In either case, if the solution be alkaline, it must be neutra- 
lised with dilute sulphuric acid. To the neutral liquid 
0*5 grm. of potassium metabisulphite and 5 c.c. of dilute 
sulphunc acid are added, and the solution boiled free Crom. 
sulphurous acid, cooled, and tested. ^ 

^ (8) Finings — 5 grms. are weighed out into a flftsk^ 
20 c,c. of water added, and gently warmed. If sulphurous - 
acid or a wlphite he presept, 5 c.c. of dilute sulphurio f 
acid are edded> ^d the solution boiled until free from ' 
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aolphuioiiB acid. If do aulphnroDS acid ba preaeDt iu the 
ftnjpgs, 0*8 eprm. of potMftiam metabiiulphito it added, aud 
the BolotloQ treated m the manoer just described. — J. L. 13. 

Antimony f Volumetric Determination of — in Anlimo^ 
uial Lead. U. Kissensoii and P. Siedler. Ohem.-Zeit., 
1903,27, [60J, 749—752. 

A MODiriOATiON of the method first sa^f^ested by Gyory, 
10 which the ‘antimony as chloride in nydrochloric acid 
eolation is titrated with potassium bromate solution, using 
methyl orange (the authors prefer indigo) as ua indicator. 
Potassium bromate “ puriss. for analysis ** is three limes 
recrystallised, dried at 100"^ C., and finally over sulphuric 
acid in a desiccator, and 2*7852 grms. are dissolved in 
water and made up to a litre. About 1 grm. of the finely- 
divided metal is taken, 20 c.c. of hydrochloric acid contain- 
ing bromine poured over it, and the whole kept warm and 
occasionally shaken till solution is complete. The liquid 
is now boiled to expel the bromine, cooled a little, two or 
three email crystals of sodium sulphite are added, the 
liquid is again boiled till all sulphur dioxide is expelled, 
20 c.c. of dilute hydrochloric acid are added, the liquid 
brought to the boiling point, and titrated hot with the 
deciuormal potassiutn bromate solution. Three drops of a 
sulphuric acid solution of indigo are used as indicator ; in 
the first instance (with an unknown sample) this is added 
at the beginning, and the blue colour gnidiially fades into 
green and disappears ; three droi)8 more are added and the 
titration continued till the sudden disappearance of the 
colour. In titrating a second portion of the same sample, 
the bromate is run in nearly to the finish, as indicated by the 
first titration, the indicator then added, aud the titration 
pursued to the end. The results are accurate, and the im- 
purities usually present in antiraonial lead do not, in the 
‘quantities in which they usually occur, affect the process. 

— J. T. 1). 

DUG A NI C^Q UA LIT A TI VE. 

Chlorojormi Bromoform, and Iodoform ; Colour Reactions 

of . K. Dupouy. Bull, Soc. Bharm. de Bordeaux, 

May 1903, 140. Chem. News, 1903, 83 , [2278], 37, 

CiiLOBOFOKM, when treated with phenols in the presence of 
dry caustic potash, gives brilliaut colorations, due, pro- 
bably, to the formation of dyestuffs of the aurin group. 
Ordinary phenol gives a yellow, resorcinol a bright red, and 
naphtbol a blue colour. By using isopropylmethylphenol 
or thymol, and acting with sulphuric acid on the product 
first formed, a colour reaction is obtained by means of 
which very scdall quantities of chloroform «;an be detected. 
On adding to 0 • 5 c.c. of a 5 per cent, alcoholic solution of 
thymol, a drop of chloroform and a very small quantity of 
caustic potash, and boiling for about half a minute, a yellow 
colour is produced with a more or less pronounced reddish 
tint, according to the amount of chloroform present. On 
now adding, very carefully, I q.c. of sulphuric acid and 
again heating to boiling, a fine violet colour is produced, 
which is geuerall}’ too intense to allow of direct examina- 
tion with the spectroscope. If a few drops of the violet 
liquid be poured into a little acetic acid, and a spectroscopic 
examination made, the spectrum observed is similar to that 
of oxyhiemoglobin, with two bands situated in the green, 
but nearer the red end of the spectrum than that of the 
latter. If a few drops of the violet liquid l>o mixed with 
water, a blue liquid is obtained which gives a spectrum 
characterised by a band situated between the D line and 
> the red. The colour reaction deserihed is also given by 
bromoform and less readily by iodoform ; and the author 
states that the same may be said of all the colour reactions 
of chloroform. — A. S. 

ORGANIC^QUANTITATIVE^ 

Nitrogen j Apparatvofor the Determination of—^, 

R. Marquis, BuU, Soc, Chim., 1903, 29^[H], 780--782. 

apparatus U intended tobe attao)ied to the uomhostlon 
4tthe in Dupias^ process of nitrogeu de^^ioatlou, so m to 
i^ow of tbe exhaustion oC the tuW to remoye air a4herlo|g 



mercury allowed to 
rise almost to G, when H is closed. The stopcock being 
thus covered with mercury, there is no leakage, and the 
combustion can bo safely proceeded with. — J. T. D, 

Indigo; Dvtermmatwn of , m Substance and on the 

Ethre. R. Mbhluu and M. J{. Ziramermsun. Zeits, f. 

Farbcn- u. Tcxtil-Chem., 1903, 2 , [lOj, 189—193. 

Preparation of Pure /«d(</ofin.-~In view of the importance 
of obtaining pure indigotin in connection with the prepara- 
tion cf standard solutions of indigotin-disulphouic acid, for 
analytical purposes, the authors have devised the following 
process, which is l)a8e<l upon the conversion of indigotin 
into the indigo monosulphat© described by Bins and 
Kufferath (this Journal, 1903, 20) 4 grms, of Indigo 

pure (B.A.S.F.) are heated on the water-bath for half an 
hour with a mixture of 50 c.c. of acetic acid and 10 c.c. of 
concentrated sulphuric acid. The solution is allowed lo 
cool ; the crystals of the monosulphate which separate are 
collected on a Neubauer platinum-dish filter, drained, and 
washed with a mixture of acetic and sulphuric acids until 
the filtrate shows only a pale blue colour. Thereupon the 
crystals are dissolved in 500 c,c. of the acetic-sulphuric 
acid mixture, the solution filtered, and gradually mixed at a 
temperature of 70® 0. with 200 c.c. of boiling water. The 
precipitated indigo is collected, washed, and dried at J06®C. 

It is next redissolyed in 60 c.c. of the ucetic-sulphurio acid 
mixture, the solution being allowed to cool, aud the crystals 
collected on a filter and washed os before. Finally, the crystals ' 
thus purified, are hydrolysed with 95 per cent, alcohol. The 
indigotin so formed is collected on a platinum filter, and is 
washed first with lOO c.c. of hot, dilute (1; 10) hydrochloric 
acid, and then with 200 c.c. of hot water. It is then dried 
at 105® C. 2*5 grms. of indigotin of 99*9 per cent, purity 
are thus obtained. . ! 

Determination of Indigotin in Natural Indigo.-^* I grlUp: 
of the indigo, which has been finely ground and sifted 
through silk gauze, is weighed into a figsk of 100 e.e. oaparityv ^ 
a. lew garnets are added^ and then 60 c.c. of a 
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100 e.o. of acetic acid and 4 o.o. uf snipbiirie add. The 
flaftk ii then Weed on the water^bath, with oceadonal 
ebakinai for about 15 minatea. The solution is filtered 
tbrontb a toughened filter paper, previously moistened with 
the amd mixtnre, or through a platinum filter, into a 800 c.c. 
beaker, the fiask ard filter being afterwards washed with 
50 c c. of hot acetic-sulphuric acid mixture. 50 c.o. of 
this are added to the filtrate, which is next heated to 70® C. 
and gradually mixed with 100 c.c. of boiling water. The 
mixture, after being allowed to cool, is filtered, the 
precipitate Wng collected on a tared filter and washed 
successively with 60 c.c. of hot, dilute (1;10) hydrochloric 
acid| 50 c.o. of hot water, and 2 — 5 c.c. of 95 per cent, 
alcohol, before being dried at 105® C. and weighed. The 
ash is then determined, and its weight is deducted from 
the weight thus found, the difference being the amount of 
indigotm. 

jPeUrmination of Jndiyoiin in Synthetical Indigo. — As 
Wangerin (Inaug. Dissert., 1902) has shown, synthetical 
indigo contains a red dyestuff, resembling, but apparently 
not Identical with iodirubin. which is with difficulty sepa- 
rated from the accompanying indigotiu, its best solvent, 
namely, pyridine, removing it incompletely. 

The analysis of synthetical 'indigo is performed as de- 
scribed above, but inasmuch as only 7 5 per cent, of the red 
dyestuff in question is left in solution when the indigotin is j 
precipitated, it is necessary to continue the purification of } 
the latter until a colourless solution is obtained. The per- : 
oentege amount of the red dyestuff present may, however, i 
be readily calculated by deducting from 100 the sum of the ; 
percentages of moisture, ash, organic impurities insoluble 
in the acetic-sulphuric acid mixture, and crude indigotin ! 
found in the manner described, and multiplying the differ- , 
enoe by J. The percentage of pure indigotin is obtoined | 
by deducting from that of the crude indigotin one-third of | 
the percentage of the red dyestuff thus found. ^ ^ | 

Moisture is estimated by drying for tiyo hours at 105® C. | 

Insoluble organic impurities are estimated by treating 
tho Indigo with the acetic-sulphuric acid mixture, filtering 
through a platinum filter, washing the residue, drying it at 
105® C., weighing, incinerating, and deducting the weight 
of ash. 

The results of the analysis of two samples of synthetical 
Indigo are given. 

Determination of Indigo on the Dyed Tubre.— (In 
collaboration with .T. L. Fitzke.) Diiiz and Kuiferath (this 
Journal, 1903, 21) have pointed out the advantage of the 
use of a mixture of acetic and sulphuric acids in extracting 
indigotin from dyed fabrics (see also this Journal, 1903, 
826). The authors prefer to employ a mixture containing 
proportions of the acids different from those used by the 
chemists named, according to tho following method:-- 
About 10 grms. of the indigo-dyed fabric are cut into small 
portions and placed in a flask of 250 c.c. capacity. 50 c.c. 
of the acid mixture (100 o c. of acetic acid and 4 c.c. of 
concentrated sulphuric acid) are added, in the case of 
cotton fabrics, 200 c.o. in that of woollen fabrics. The 
fiask is then heated for half an hour on the water-baih. 
The solution obtained, is filtered through a toughened filter- 
paper. The extraction is then repeated with 50 c.c. of the 
acids and the solution is again filtered, the residue being 
washed with a warm mixture of the acids so long as any 
dyestuff is dissolved. The united filtrates and washings are 
then heated to 50® C., and gradually mixed with Ij— 2 

volnmes of boiling water. , . a n 

The indigo which is thus precipitated in fine needles 
filtering readily, is collected on a tared filter. After 
beioff washed, in succession, with hot water, 1 c.c. of 95 per 
^tfalcohol, and 100 c.c. of ether, it is dried at 105 C. 
and weighed. In the case of cotton fabrics, 0-22 must be 
deducted from the percentage found, for ceUulose attacked 
and dlsiolved by the mixture of acids and precipitated in a 
modified form along with the indigo.— E. B. 

^ Silk t VeUrmination^f Inorganic Weighting 

B. Gn^fe; Zeits. f. Farben- u, Texul-Ghem., 

1808 , 8 , [ 113 . 209 - 210 , 

Anon* 2 gnns. of the sUk to be tested, and in which the 
prsaent hiif bw detenniaed, aw imnwrsed, with 


frequent atirring, for an hour at the ordinary tempmture, 
in 100 C.O. of a 5 per cent, solution of hydrofiuosilioio acid. 
The eolation is removed and the treatment repeated with 
100 0 . 0 . of fresh acid of the same concentration. The silk 
is then washed seven limes, each time for hour with 
about 150 C.O/ of distilled water, after which it is dried at 

95 ® 105® C. The difference between the weight so found 

and that of the dry silk taken, corresponds with the amount 
of inorganic loading agents present. From the percentage 
of this (r), that of the load above par (x + «0 - 100) may 
he calculated from the formula, y : z : : 80 : x, y being the 
percentage of puie silk (fibroin) found in the sample tested, 
and the loss in ungumming being assumed to be 20 per 
cent. — E. B. 

Silk ; Action of HydroJluosiUcic and Hydrofluoric Aciio 

on . K. Gnehmand R. vVelier. Zeits. f. Farben- n. 

Textil-Chem., 1903, 2, [H], 210—214. 

Action of Hydrofluoric and Ilydrojluosilicic Acids on Non^ 
loaded Si/A.— With a view to ascertaining whether these 
acids have any action upon silk, under the conditions 
adopted for the quantitative determination of the inorganio 
loading agents in silk fabrics (see preceding abstract), 
samples of raw, souple, and boiled-off silks were treated 
with the two acids in the manner described. The results 
are given in the table below : — 



Loss with 
Hydrortuosilicic 
Acid. 

Loss with 
Hydrolluoiie 
Arid. 

Raw silk (truni) 

.. >. (organiino) 

Souplosilk 

Roilod-oft Bilk (organziue) 

Per Cent. ! 

0*05 1 

0’4« 

0*07 

0*48 1 

Per Cent, 
o-tw 

o-.n 

0*00 

0*81 


On treating the raw silk (tram) ten times in this way, the 
total loss (calculated on the dry fibre) amounted to 7*46 per 
cent, with hydrofluosilicic acid, and to 5 • 22 per cent, with 
hydrofluoric acid, the percentage of inorganic matters (ash)‘ 
in the silk becoming reduced from 0*75 to 0*28 and 0*3G 
respectively. In the case of the boiled-off silk, the loss in 
weight in seven extractions with hydrofluosilicic acid 
amounted to TOl per cent., the content in inorganic matters 
being at the same lime lowered from 0' 74 to 0* 12 per cent. 

From these results it would appear that the silk fibre is 
not injured by either of the acids experimouted with, when 
applied in the manner adopted. 

Action of Hydrofluosilicic and Hydrofluoric Acids on 
Silk loaded with .Stannic Phosphate and Silicate.^ 
2*1264 grms. of Chinese silk (tram) containing 8*85 per 
cent, of moisture (i.e., 1*9384 grms. of dry silk) and 43 *1-2 
per cent, of inorganic matters (ash) were treated, as in the 
above examples, with hydrofluosilicic acid. The purified silk 
weighed 0*9176 grm. ( — 43*15 per cent,), the loss in weight 
being 1*0208 grms. (=48 per cent.). The load above par 
thus found is 68*9 per cent. With hydrofluoric acid the 
number obtained was 69. The load, according to the silk 
dyer who had treated the silk on the large scale, was 69 per 
cent, above par. 

Other samples of silk yarns containing known charges 
were submitted to examination. In no ease were differences 
found which were greater than could be accounted for aa 
being due to variations in the amount of moisture present ii^ 
the yarns during the operations of weighting on the large- 
scale. 

AcHon of the Hydrofluosilicic and Hydrofluoric Addeon 
Black-dyed and Loaded Silk. — A sample of Japanese silk 
(tram), which had lost 19 per cent, of its weight in the 
operation of boiling-off, and which had been dyed black 
and loaded to the extent of 203 per cent, above par, con- 
taining in this condition 12*58 per cent. of. moisture and 
36*4 per cent, of inorganic matters (ash), was treated with 
the two acids, as aescribed. With hydrofinosilioio imid the 
inors^ic matters were tedueed, in two extractions, to 81 * d4> 
, and Tn eight extractions, to 28*28 per c^ent. ; with hydro* 
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fioflriDMd^b^ WttMdaoedto i'^ 1*93 pet cent. 

i mpft nt lfejy hy IraliBeiit. Die aetKod is, oonte- 

qam^j^aot sd^ftbkifor teeetiinuiitioii of the toadiag nmtters 
in 4yed eilkf. For these the metl^ wUoh consists in 
the nitro|teO'C^f the fibrOin) must still be used. 
Estimatiozis o| the nitrogen in the dyed silk upon which 
the ftbore esperiments were made, gete reoults correspond- 
ing with a charge of 186 *8— 192-4 per cent, above par. 

See Mdller (this Journal, 1903, 622) on the use of 
hydrofluoric acid in stripping loaded silka •— E. B. 


Ztsssed Oil ; Examination of B. Sjollema. Zeits. 

Unters. Nahr.- u. Qenussm., 1903, 6, [H]* 631—637. 

Linskbd oil differs from most other oils in remiining 
completely liquid when cooled below 0° (^. In presence 
of free fatty acids however, crystallisation may occur ; 
whilst certain varieties of linseed oil (e.g., North Russian), 
which remain clear at - 14® C., can be mixed with several 
per cent, of cotton-seed oil and then show the same tempera- 
ture of turbidity as genuine linseed oil of other origin. 

In the author’s opinion the determination of the refractive 
index of linseed oil is of more value than the iodine value. 

In determining the refractive index the following )K)ints 
are to be taken into account : — (1) The reading is greatly 
lowered by the presence of free fatty acids. (2) A correc- 
tion of approximately 0*6 scale division must be made for 
each degree C. when the reading is taken at other tempera- 
tures than 15® C. (3) Oxidation raises the refractive 
index, so that incorrect values are obtained with a small 
quantitv of oil (0*025 grm.) dried for 2 hrs. at 100® C. 
(4) The refractive index of mineral or rosin oil is higher 
than that of linseed oil, whereas most other vegetable oils 
and animal oils give lower readings. — C. A. M. 


Beetroot Juice ; Action of Lime on certain Nitrogenous 
Compojients of E. Sellier. Bull, de T Assoc, des 
Chim. de Suer, et deDist., 1903, 20| [12], 1251 — 1261. 

The method adopted by the author for determining piino- 
acids in vegetable products and beetroot juice, consiste in 
adding 2*5 to 5 c.c. of concentrated hydrochloric acid to 
50 c.c? of juice, then 50 c.c. of water, heating for an hour 
in a bath of boiling water and distilling off the ammonia 
into standard acid by heating with magnesia. The am- 
monia obtained, corresponds to the ammonia pre-existing in 
the juice together with half that contained in the amino 
acids, that is, in asparagine and glutamine. 

The loss of nitrogen during the working up of juice, 
caused by disengagement of ammonia, comes exclusively 
from hydration of amino acids and pre existing ammonia; 
the other nitrogenous substances found in the juice not 
suffering decomposition by the heat and alkalinity obtain- 
ing in practice. 

Herzfeld has shown that albumin coagulated by heat is 
not decomposed by heating with 2 per cent, of lime at 
95® C., but, in limed juice, lime is not the only alkaline 
substance capable of acting, the potash and soda liberated 
by the lime must also be taken into account. 

In order that it may not be necessary to separate the 
albumin coagulated by heating the juice, the limed juice 
should only IK) heated to 80® C. for a period not exceeding 
80 minutes. — L. J. de W. 


Sugar in Boiler Feed Water; Quick Method of Determi- 
nation of . H. Pellet. Bull, de T Assoc, dea Chim. 

deSucr. ct de Dist., 1903, 20, [12]» 1266—1267. 

The author recommends the following method of applying 
the a-naphthol test for the detection and estimation of 
small quantities of sugar as being eqnally expeditions and 
less liable to error than the use of the apparatus proposed 
by Flatnand : tubes graduated to 2*6 o.o. are filled to the 
mark with concentrated snlpharic acid, 1 o.c. of the water 
to be tested added from a pipette, and then 9 to 8 drops of 
a freshly prepared 2*5 to 8 p^ oept. alooholie solution of 
a naphthol added, StondardS for eomparison are made 
eootoining 0*01^ 0*05, and 0*10 grm. of sugar per hire. 


XUT.-SCIENIinG & TSCHNIGAL NOTBS. 

Radio-active Emanation ; Scintillating Phoephareaeence of 

Sidot'a B ieu de caueed hy J. Elster and H. Deitel. 

l^hysikal. Zelts., 1903, 15, [4], 439 ; Chem. News, l^OOr 
88, [2278], 37. 

In an experiment made for the purpose of produoing di^ 
tinct phoitphoresoence by means of the actire emaiiiVw 
contuioed in the air of the ground, the authors introdncid 
into a dark space of about cb.m, capacity, which contsiudd 

the radio active emanation of the ground, an insulated 
screen of Sidot’s blende, which had previously been kept in 
the dark for some days, and maintained it for about two 
hours at a negative potential of 2,000 volts. The screen 
became luminous, but on close examination in the dark it 
was observed that the illumination was nut uniform, the 
intensity of tho light of the individual parts of the luminous ^ 
surface being subject to constant change. By aid of a 
microscope, the sciutillation of the screen was found to be 
due to a number of separate luminous specks, each of 
which only flashed out momentarily. In an experiment 
with Giesers “ emunatiou substance” (see this Journal, 
1903, 322), the soiutillating luminosity of the screen waa 
also visible in an incompletely darkened space ; and 
it could bo shown (hat the phosphorescent light ia not 
extinguished by tho influence of red light. When the 
emanation substance was laid directly on the (non-electrified> 
screen, the latter showed the same scintillating phosphor- 
escence. A luminous screen of calcium tungstate, after an 
exposure of about 1 hour, was rendered lastingly luminouMf 
but the characteristic scintillation of zinc blende was not 
visible. A current of air led over the blende screen bad no 
influence on the scintillations, and the latter also remained 
the same whether the screen was olosely pressed with its 
luminous side against a glass plate or not. — A. S. 

Active Oxygen . V JIT. A utoxidation of Ccrous Salta and 

Indirect Autoxidation. C. Eogler. Ber., 1903, 30 , 

[II], 2642— 2651. (Sea also this Journal, 1897, 832; 

1899, 65; 1000,682, 697; 1901,1151.) 

AocOudiso to Job (Ann, chim. phys., 19(M), 20 , 205), 
cerous carbonate dissolved in potassium carbonate solution, 
when shaken with air, forms a peroxidised compound 
which may be isolated in tho form of the double salt» 
Cc 20 j(C 03)5.4K^C03. 12H2O. Tliis is considered by Job 
to be a case of direct autoxidation, t.e., the direct union of 
ox^’gen with the cerous salt with the formation of the per- 
oxidised compound. 

The author has investigated the reaction, and has arrived 
at the following conclusions ; — Two atoms of cerium in the 
form of a cerous salt absorb only 1 mol. of oxyp;eu, and of 
tho oxygen absorbed, one-half is rendered active, just m 
in all other known oases of autoxidation. The perof idised 
compound formed, is not a primary reaction product, but a 
secondary one, being produced by the action of the hydrogen 
peroxide formed by the primary autoxidation. Tho reactions 
may be explained in the following manner : — Cerous salta 
have, in cousequence of the unsaturated character of the 
metal, a tendency, in potassium carbonate solution, to 
become saturated with hydroxyl groups (ions), formiog^ 
basic ceric carbonate, whilst the free hydrogen atoms (ions) 
produced, unite with oxygen with the formation of hydrogen 
peroxide. 

.Ce:(C03),;Ce. -1.21130 -h .0,. - 
OH.Ce.: (CO,), iCe.OH + HjO,. 

These primary products of the autoxidation — basic ceric 
carbonate and hydrogen peroxide — however, aot further 
upon one another, with the ultimate formation of the per* 
oxidised compound which Job isolated in the form of n 
double salt (see above). 

OH.Ce :(CO,), iCe.OH + 

OH.O.Ce i(C0,),:Ce.0.0H-*H,0 -h C«A(C08>t 

(hydrated cerium peroxide) . 

The author considers that the b^aTioor of eerona Opun** ; 
pounds on autoxidation maj gita a ^no to tho pcOMilio 
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ifbich take place in the Auer light. The lower oxides of 
eerjam in presence of air and jocose act as . oxygen 
carriers ; the glucose reduces the peroxide ionned by 
autoxidation hack to a cerotts comiwand, and 'the latter 
then absorbs more oxygeoy and so on. In a similar manner^ 
a system of reducing and autoxidising reactions between 
the different oxides of cerium (CejOs, CeOjy CeO*) may be 
brought about by the reducing gat^es and oxygon present in 
the nnbnmt gaB mixture, the effect being to greatly increase 
the intensity of the combustion, and, consequently, the 
temperature and the light emission. Here, of course, the 
quse would be one of direct autoxidation, and not indirect, 
as in the case of solutions of cerous salts. (See also this 
Journal, 1902, 257, 720, 795 ; 1903, 168.)— A. S. 

Sulphur f Bromides of — . O. Ruff and G. Winterfeld. 

Her., 1903, 30, [11], 2437—2446. 

Mixtures of snlpliur monobromide, SnBfj, with excess of 
sulphur and with excess of bromine were made, and the 
melting- and freezing-points of these were determined. 
The resulting curve shows a regular depression from the 
monohromide, Sgllrj (71*38 per cent, of bromine) to a 
eutectic mixture containing CO per cent, of bromine, and 
then a regular rise to 93 per cent, of bromine. Ko indica- 
tion whatever is given of the existence of compounds 
corresponding to the formulae SBr^, SBra, or SBr4. The 
vapour pressure curve of mixtures varying from pure 
nmnobromide to pure bromine is also a straight line, 
without any suggestion of a higher bromide. The sulphur 
monobromide for this investigation was prepared by heating 
together the theoretical quantities of pure, absolutely dry 
sulphur and bromine in sealed tubes in a water-bath tube- 
oven, and di.stilling the product under very low pressure 
(b. pt. 57® at 0*22 mm.). The pure substance melts at 
—46® C., and its sp. gr, at 20® C. is 2*6355. (Compare 
this Journal, 1903, 296.) — J. T. D. 

Ferrisulphuric Acid and Ethyl Ferrisulphate. A. Recoura. 

Comptes rend., 1908, 137, [3J, 189 — 191. 

Ferhio sulphate combines readily with sulphuric acid^ 
forming the compound Fe303.3S0.j.S04H2.8H20. This 
the author regards as a dibasic ferriaulphuric acid. Tt is 
dissociated by water, and hence its salts cannot be prepared ; 
but when boiled with absolutely dry alcohol and allowed 
to stand for some months, the solution deposits a yellow 
solid ethyl ferrisulphnte, Feg03.3S03,S04(C«H5)2. 41120. 
As ferrisulpliurio acid at 80° — 100° C. loses 61120, and at 
135® C., S0.,H2 and 2H2O together, the author formulates 
it as FegOs* 8SO3. SO4H2 . 2H2() + CllgO. If ferric sulphate 
be dissolved in boiling hydrochloric acid (this Journal, 
1902, 1076 and 1458), the solution deposits crystals of 
ferrisulphuric acid and contains ferric chloride. The sul- 
phuric acid formed by the reaction of hydrochloric acid 
on one part of the ferric sulphate reacts at once on 
another part of the ferric sulphate to form ferrisulphuric 
aeid. — J. T. D. 


Boobs!. 

Guide to the Search Department of the Patent 
Office Library, with Appendices. Second Edition. 
[Patent Office LinRAiiY Series. No. 4.] Published 
at the Patent Office, 25, Southampton Buildings, Chancery 
Lane, London, W.C. 1903. Price 6d. k ^ 

Gkunduiss. dkr hbinkn und angewandten Elektro- 
ciiEMiE. Von P. Fkrchland, Ph.D, Wilhelm Knapp, 
Halle-a.-S., Germany. 1903. Price M. 5. 

8vo volume, containing 266 pages of subject-matter, with 
aiphabetioal index of names of authors and subjects. The 
pages are illustrated with 59 woodcuts. The subjects 
treated of in the text are as follows ; — Part I. Eleotho- 
LTSao CowDUCTioit. X Generalities on Electrolytic Con- 
End Electr«i>*sis., II. Faraday’s Law^ III. Hittorf’s 
TMheportarion Numbers. IV. B^iatanoe^ aad Condnotion 
y.,I1ieories of^ Grotthos, and Arr- 

yi. Relation Wwm the Xheont^s of ISectrolytio 


Piis^iatioQ, tho Laws of Gases, 4«^.the< 
of Solntioiis. VII. Degree of Llsfot^tion and DissoeiatioD 
Constants. VIII. The Speed of Motii^t the Iona and 
the Law of Kohlraoich. Part U- Altbrat^onb of BHRROt’ 
IN Elbctbolttio Proobsses. IX. Calculation and Measure* 
ment of Electromotive Powers. X. Electromotive Powers 
and Meohanioal Heat Theories. XI. NerosPs. Osm^c 
Theories of Electrolysis. XII. Absolute Differences of 
Potentiality. XIII. Electromotive Behavioyr of tha Non- 
Metals. XIV. Polarisation. Part Jit. Special anj) 
Applied Electro-Chemistry. XV. Electrothermic Pro- 
cesses. XVI. Technical Electrolysis. XVH, Production 
of Electric Energy by Chemical Methods. 

The Optical Rotating Power op Organic Subst.vncIks 
AND ITS Practical Applications. By Dr. Hans 
Landolt, IVofesHor of Chemistry in the University of 
Berlin. Assisted by Dr. O. Schbnrock, Dr. P. Lindner, 
Dr. F. 8chiitt, and Dr. L. Bci:udt. and Dr. T, Posner, 
Second edition. Authorised English Translation witli 
Additions by Dr. J. H. Long, Chicago. The Chemical 
Publishing Co., Easton, Pa.: U.S, America. 1902. 
Price 7.50 dols. 

Large 8vo volume containing prefaces to the Ist and 2nd 
editions, the Translator’s Preface, 728 pages of subject- 
matter, and the General Alphabetical Index. The text is 
illustrated with 88 engravings. The matter is classified 
as follows : — Part I. General Conditions of Optical 
A enviTY. (i) Introduction, Definitions, and Formulaj of 
Calculation, (ii) Classification of Active Subshtuces. (iii) 
Nature of the Rotating Power, (iv) Relations between 
Rotating Power and Chemical Constitution of Carbon Com- 
pounds. (v) Optical Modifications. Part II. Physical 
Laws of Circular Polarisation. Part 111. Numer- 
ical Values for the Rotating Power. Spf.cifio 
Rotation, (i) Constant Specific Rotation of Dissolved 
Substances, (ii) Variable Specific Rotation of Dissolved 
Substances. Part IV. Apparatus and Methods for the 
Determination of the Specific Rotation. Part V. 
Practical Applications of Optical Rotation. Part 
VI. Constants of Rotation of Active Bodies. 

Iron AND Steel, 1901. StatislicalTables. 240. Price 3d. 

This memorandum, which has been drawn up in the Com- 
mercial, Labour, and Statistical Department of the Board 
of Trade, deals with the production and consumption, 
during the 12 years 1890 to 1901, of iron ore and pig-iron, 
and the production of steel in the United Kingdom and in 
the principal foreign producing countries, viz., Russia, 
Sweden, Germany (including Luxemburg), Belgium, 
France, Spain, Italy, Austria-Hungary, and the United 
States. 


Crabe Beport* 

/.’-GENERAL. 

Germany ; Chemical Statistics of — 

Foreiyn Office Annual Series, No. 3042. 

The chemical industry to-day ranks fifth in the commerce 
of Germany. 

According to official statistics, the goods produced by the 
chemical industry in 1897 amounted to 8,811,879 tons, and 
represented a value of 947,902,570 marks. 6,689 chemioal 
concerns were then counted, with 185,350 hands (in the 
year 1900, 7,169 oonoerns; in theye^r 1901, 7,352 coneeros) ; 
m the year 1898 the total of wages paid amounted to 
129,638,208 marks (in 1900, 154>000, 000 mark?; in 1901. 
159,0^,000 marks), on an averagei248 marks were 
wned per annum, aMinst 886 marks in 1894. r The truffio 
M raw material and Mahnd dfoods in the ehemical industry 
m lihown m Urn following 
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/. Rau) Materia/, 


'I'he CiiMoma dutieH ure to be increa8e<l ou the following 
articles : — 


I Duties pf^^ 100 KHos. 


Y('ar. 


Value in 


Value in 


(Quantity. 

i.ooo.mio 

(Quantity. 

l.OiiO.OOO 


ill arks. 


Marks. 


Tons. 


Tons. 


1892 

1,951,01.5 

150 5 

2.52,470 

31-1 

1893 

l,lt8,:wn 

10.3-8 

.*154,570 

3.3-9 

1894 

1.224.2:40 I 

10 4-0 

i .382.484 

:45-8 

1895 

1,. 120, 100 1 

188-9 

■ 387.229 

.37*2 

1890 

1., 399.376 

109-0 

i 400.774 

:36-3 

1897 

1,5.17,93.5 

17.5-4 

1 529.993 

.37-1 

1898 ! 

1.. 58 4.219 

170-0 

i 5S7.8J).3 

.-WO 

1899 

1,811,022 

•297*5 

i 093.:490 

44- 4 

19(K) 

1.928,(M{2 

21S-4 

i 720,776 

'4.5-2 

1901 

1.949,214 

220-9 

8(43.274 

45*4 


Aiiisccil, fi'iinol Ncod, conaiKier, I 
cummin, Ac. 

S|M‘nn 

Fish ulue : 

Arrow 1 ‘oot ! 

D<‘Xtriii 

(tmpC sugiir 

Potash 

Kf her t)f cv( ry kiiul 

Artificial s<*cii(s 

Chlt»roforiii 

Colluilion 

Fxlracts, tinctures, colltai|]il 1 ^ 
other or alcohol. i 


Present Kute, Future Etttu. 


//. Ftn isheii Goods. 


I'lie rates arc to In^ reduced t)u 


(histoms Duties fjor 100 Kilos. 


Year. 

^ i 

Quantity. 

Vulm? in 
1.000,090 
Msrks. 

i 

' Quantity. 

N aliio in 
1.000.000 
.Marks 


Tons. ! 


1 ' 

! Tons. 


1892 

219..324 

109-7 

1 45M,2:iS 

‘254*9 

1893 

-2:12.735 

1 109 -3 

.500,305 

•20.5-2 

1894 

221.470 

[ 100-9 

i 524.298 1 

•208*8 

1895 

2:i9.H21 

110-9 

1 540.073 

.301*7 

1890 

275,958 

115-2 

.590.097 

324-4 

1897 

280, .300 

109-7 

; .594,077 

.•1-2 1-5 

1898 

29.3.079 

104 0 

047.0J19 

:i.*19-2 

1899 

.311,457 

108-8 

700,.5(MJ 

305*4 

1900 

322.-.'20 

113-0 

749,519 

.•1.52*4 

MMIl 

3 49,950 1 

110-7 

789.-297 ' 

.362*0 


Sodium carhonatn 

M. IM. 

M. Ff. 

Crystal soda 



Sodium liic.urlMmatn 

Cunstic soda 

2 50 

1 5(1 

Bl(‘aclnng lanvdor 

Veg(4able wax 

r U 

.*{ 0 

1 1 .5 n 

1 0 

Bcesw ax 

1 u 

1 1.5 0 

1 10 0 


Yokohama, Japan; I’raok ^ 
Foreign Office Annual Set 
Imports. 


, IN 1903. 

;i():i7. 


About two-fifths of the German maniifucturos are ex- 
ported, three-fifths are cousuined by the home market. 
The import of finished goods has nuuained about stationary 
as to values, hut in quantities has luuterially increiKScd. 
The export of manufactured goods, however, has increased 
considerahly both UvS to quantities and values. 

Gkrmany; Nkw Customs Tahikf of . 

Foreign Office Annual Series, No. 3042. 

It is expected that the trade of Frankfort will be 
materially affected by the new Customs tariff, according as 
the duties are increased or reduced thereby. 

On the following articles entirely new Customs duties are 
proposed : — 


Hate per 
100 Kilos. 


Milk siurar 

Citric and tartaric acid 

Ammonium carbonate 

Antimony tartrate 

Cinnabar 

t^all-nuts and catechu 

Quebracho bark 

Casein 

Chloral hydrate 

Cream of tartar 

Calcined tin 

Copper siilphuto 

Swreharin 

Extracts, tinctures, non-etheric, without aloohot . 

Patent medicines 

Oalangal 

White canells 

Castor oil 

Olivo oil 


Drugs and che- 

TTiiunls. 


Dyestuffs 

Italian cloth 

Kemsene oil 

Beer 

Malt 

Oil cake 


Cigarette paper . 

Fancy paper .... 
Printing paper. . 


Increiiso ] 
or I 
Decrease.! 


~ 2,C70 Used in (lovcrnrnent arsenals and 
(Jocks ; refuwnl if finer than 1-inch 
sieve ; cdicraical t^tsts seveisj ; two- 
thirds import British, one-third 
(lennan. 

+ 4(1.554 Increase geneml but slight; 12,090/, 
in cauHtic soda, chiefly from the 
United Kingdom. 

+ .'J7,584 In(trcaHe almost entirely in aniline 
dyt'S to (Jorrnuny’s profit. 

+ 21,015 From the United Kingdom ; (fernmny 
and B(5lgium supply small fraction.* 

— 10,401 ! .fapanose oil wells in Echigo (Compete 

somewhat with import. 

+ 20.020 From the United Kingdom for a 
British brewery at this ixirt. 

- lO.tKi^t' Chiefiv from (fennsny ; none from 

the United Kingdom. 

+ 70,8-10 Almost entirely bean iTiariuro from 
China; the deeri'a.se of .30,0(MI/. in 
phosphatic manure i.s confined to 
Yokidiama; total import for Japan 
j increased; th(! United Kingdomtiow 
enjoys more than a half share of this 
I Import us against a ({uartcr share in 
I 1001. 

+ 91,313 Import cannot be expected to increaso 
inde/lnibdy ; .lapanese mills find 
thick pajwr more profitable to manu- 
facture, and very thin paper is 
therefore imjx^rted ; sooner or later 
thin paper will be turned out 
locally. 

+ 17,000 Supplied hy Prance and Austria- 
Ilungury; increased quantities 
n(Hided m connection with import of 
United States leaf tobacco, which 
rose from practically 7iU to 23,960/. 

+ 13,600 From Germany, Belj^ura, Austria 
Hungary, the United Kingdom. 

+ 2f),500 Especially for newspapers : from Bel- 
gium, the United Kingdom, Ger- 
many, United States, Anstri^ 
Hungary. 
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Exports. 


Articles. 

Increase 

or 

Deoreaso. 

Remarks. 

Drugs 

£ 

+ 17,683 

Increase chiefly in menthol crystals, 
for which the United States, fol- 
lowed by tho United Kingdom, are 
Japan’s best customers. 

Pish oil 

+ .38,640 

An exceptionally good year; chiefly 
to Hong Kong, Germany, Belgium : 
Ja[)an'H profiuction of crude sharks’ 
oil, obtained by boiling the flesh, of 
which tho residue is used as manure, 
is over 17,000 tons ; priee, crude, 
18s. Id., refined. If. 4«. Qd. per 133 lb. | 


Japan; Drugs and Chrmioals for . 


Chemist and Druggist^ 1903. 


Dru^fS, chemicals, &c., valued at 283, .543/. were imported 
into Yokohama during 1902, compared with 237,817/. in 
1901. They included the following : — 


1901 . 


1J)!)2. 




Quan- 

tity. 

Value. 

Qnaii- 

tity. 

1 

j Value. 



1 

j 

L 

! 


Acetic acid 

lb. 



313.8.50 

6,181 

Carbolic acid 

galls. 

300.373 

11,606 

686,477 

; i.5.o;5,3 

Alcohol 

Bismuth subni- 

11,818 

220.200 

11,40.5 


trate 

lb. 

11,300 

2,087 

, 58.770 

13.121 

Glycerin 

„ 

204,4.50 

0.788 

203,921 1 

5.31 1 

Hops 

Potass, chlorutc. , 


161,602 

10,828 

77,004 

6,453 

f' 

571.640 

7,818 1 

663,206 

1 6.7S8 

Quinine 

oz. 1 


0.824 

1 117,318 

i O.IIM 

Hnsin 

11). j 



j 2,237,800 

; 5.225 

Saltpetre 

1 

2,60*7.80 S 

1*8,626 

2.020,836 

1 17,002 

Soda ash 

fp 1 

6,467,001 

1 14,602 

7.123.700 

1 10,0.30 

Soda, bicarbonate 

»» 

2,610.180 

1 7.200 

2.60.3,070 

! 6,804 

Soda, caustic 


2,675,680 

I 12,001 

6,130.063 

i 24,287 

All other 



120.632 


: 1.30,811 

Total 



237.817 1 

! 283.543 


Central Statks, U.S.A. ; Tradk in the ' 

Bd, of Trade J,, Aug. 6. | 

Kansas City, St. Louis, and lodianopolis are three i 
important agricultural centre.**, and, at the same time, are j 
of importance in the distribiiiion of miscellaneous goods j 
over a very large area. i 

In each of these cities there is a large trade done in dry ! 
goods, drugs, chemicals, and hardware. I 

In the crude drug trade there ia a considerable business { 
to be done. The trade, formerly British, has gone to j 
Germany, owing, it is said, to German persistence and 
quoting f.o.b. Now York in United States currency, but 
orders might still be obtained. 


Trinidad and tub Orinoco; Notks on Trade 

BETWEEN . 

Bd. of Trade J., July 30, 1903. 

The following is a summary of the exports of Bolivar in 
1901 and 1902. Much of the trade of the Delta does not 
pass through Bolivar, being done direct with Trinidad and 
British Guiana : — 


— 

1 1001. 

1002. 

Gold 


70,000 

1 10.700 

Rubber . 

Kilos. 

102,901 

1 41,875 

Balata gum ^. . . . 

„ 

1.186,402 

914,276 

Copaiba balsam 


16,310 

6,279 

Tonca beans 


7.671 

1864*96 

Cacao 


37,910 

46.141 

Tobacco 

„ 

76.912 

8,740 

HornA nnd skins 


9,614 

1 

4,717 


Balata Gum. — This trade is only about 13 years old, 
has ri?en rapidly, and last year 1 ,200 tons of gum passed 
through Trinidad. It is at present confined to the area 
bounded by the Orinoco and Caroni, but large forests are 
reported to exist in the south of the State of Guiara. As, 
however, the tree ia now cut down in order to secure the 
gum, wholesale exhaustion of the easily accessible sources 
of supply is going on, and with increasing distance the cost 
of exploitation will, of course, increase. Very little now 
comes from the district of Muiuriu, which was the tirst to 
export It. The quantity received in Trinidad last year 
represented the destruciion of 180,000 trees, a tree pro- 
ducing on an average 15 lb. of gum. it may bo added 
that Balata is a valuable bard wood. 

It is stated that a large deposit of iron ore, said to be of 
high quality, exists on the Grand Boca. There are frequent 
indications of other mimrals, hut very little is known of 
them. 

Mexico; iMPOR'rs of — — . 

Foteign Office Annual Series^ No. 3039, 

The average annual amount of imports into Mexico, 
during 1893—95, was 7,000,000/. ; 1898—1900, 10,000,000/. 
The proportion from the United Kingdom during 1893 — 95 
wa.s 17 per cent., and during 1898 — 1900, 18 per cent. 
From Germany during the periods mentioned, 8 and 11 per 
cent, respectively; from France, 14 and 12 percent.; and 
from the United States, 52 and 49 per cunt. 

The total value of imports into Mexico during the fiscal 
year 1901 — 2 was approximately 13,000,000/., almost the 
same as in 1900 — I, and the proportions were as follows: — 
the United Kingdom and colonies, 13 per cent.; Germany, 
10 per cent. ; France, 10 per cent. ; and the United States, 
58 per cent. ; followed by Spain with 4 per cent., and 
Belgium, Switzerland, Italy, Austria-Hungary and Holland 
in the order given, with 5 per cent, between them and 
“ other countries.” 

The decline of British trade is the most marked. In 
1901 — 2 the imports from the United Kingdom and 
colonies were valued at 1,673,079/., against 1,984,900/. in 
1900 — 1, a loss of 311,821/. Germany follows with a fall 
from 1,410,000/. in 1900—1 to 1,290,000/. in 1901—2, a 
difference of 126,000/. France comes next with a decrease 
of 56,000/., that is from 1,313,000/. in 1900 — I to 
1,257,000/. in 1901—2. 

The trade of (he United States increased from 54 per 
cent, in 1900 — 1 to 58 per cent, in 1901 — 2, that is from 
7,040,000/. to 7,480,000/., a gain of 440,000/., almost exactly 
the value of the trade lost by Europe. 

The stateniem of the principal imports into Mexico from 
the United Kingdom shows a decline in cement, owing to 
German competition; in coke; in cotton goods bleached 
and printed, owing to improvements in local manufactures ; 
and in iron and steel rails, owing to Belgian competition. 

The increases in British imports into Mexico include 
alkali, bleached and dyed cotton yarn and twist, and 
painters’ colours. 

In other goods during the past three years we have more 
or less held our own. 

Mexico; Hints to Exporters to . 

Foreign Office Annual Series ^ No. 3039. 

Drugs and Chemicals. — In making shipments of drugs 
and chemicals care should be taken that they are not packed 
in flasks or vials Irearing a label varying from the actual 
contents, as, in such cases, duties will be collected on the 
commodity which is subject to the higher rate. 

Essential Oils.— It is important to declare the kind of 
essential oils, and a perfect distinction between essential 
oils and essences must be made. Essential oils, as defined 
in the Customs tariff, are the extracts of certain vegetables 
or plants which have not been combined with other sub- 
fltonoes. When these oils are alcoholised, or contain other 
substances, they are rated toilet extracts or perfumery. 

Explosives. — When making shipments ot powder or high 
explosives be careful to state the kind, as duties will be 
levied in aecord^ce with their classification as dynamite, 
blasting powder^ or fine gunpowder. 
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Glassware.---^tHte \vhetber jflassware is plain, engra?od. 
cut, coloured, or decorated in any manner. If mounted, 
state with what class of metal. Plain glassware of every 
description without engraving, designs or lettering legible 
or visible against the light i plain crystal glassware with 
bevelled edges; plain or chased glass surrounded with 
tBorumon metal and known as ** mosaic window glass ” ; 
moulded glass, channelled and common plain glassware 
without engravings or designs, whetlier white or of one 
other uniform colour, all pay a lower rate of duty than 
when cut, decorated, mounted, orwheu of variegated shades 
or colours. Plate glass exceeding a thickness of 1 centi- 
metre, if not transparent, pays a lower rate of duty than 
ordinary glassware. 

Leather, — All kinds of leather, cut into such sizes as are 
only adapted to certain uses, such as shoe soles, pump 
valves, &c., are considered as “ manufactures of leather/' 

Oils and Paints. — Give commercial name of oil and state 
whether refined or crude, mineral, animal, vegetable or 
mixed oils, and for what they are used. 

All prepared colours containing varnish or other resinous 
substances which impart lustre are rated as “coloured 
varnishes,” and not as “ prepared colours.” 

Soap, — State whether soap is scented or not, and whether 
medicated or toilet, &c. Tar and carbolic soaps are rated 
as medicated. 

Varnishes. — The Customs classification of varnishes in- 
cludes all solutions of asphalt or turpentine, paints for 
carriages or furniture, and preparations containing alcohol 
or oil for cleauing furniture. Varnishes containing metallic 
sunsiauces for gilding pay a higher rate of duty. 

Wall Papers. — State whether wall paper is plain, com- 
bined with or containing cloth or silk, whether gilt or not, 
silvered or velveted ; also when it is of the style known as 

Lincrusta Walton,” whether of raised or relief pattern. 

Window Glass. — State whether window glass is plain, 
plate or bevelled, engraved or decorated, with or without 
metal mountings. 

Wines and Spirits. — State whether wines and spirits are 
mc<lioinal or for table use, and whether effervescent or not. 

Aguardiente, brandy, &c., pay duty per litre. Be exact 
in declarations, and for bottled liquors take the entire 
coutents of a case as a basis for measurement. 

lU.-^TAR PRODUCTS, PETROLEUM, Etc. 

Asphalt Export op Venezuela. 

Foreign Office Annual Series, No. 3017. 

A new article of exoort from Venezuela during the last 
year was asphalt, and it is probable that export of this 
product will bo important in the future. The asphalt 
comes from the shores of the Lake Maracaibo. The con- 
cession is being worked by an American company, who, 
during the last six months of 1902, shipped about 3,3.')5 
tous ; a railway from the mines to the shore of the lake has 
also been built. 

Lignite, Petroleum, &c. ; Mining for — , in Italy. 

Foreign Office Annual Series, No. 3022. 

From a recent report published by the Italian Ministry 
of Agriculture, Industry, and Commerce, the presence of 
lignite, petroleum, lead, and manganese oxid.e is officially 
ascertained in Central Italy ; but lack of enterprise on the 
part of the inhabitants, combined with the scarcity of 
available capital for undertakings of that description, have 
proved serious stumbling blocks. 

IV.^COLOURINO MATTERS, Etc. 

Dyestuffs in Germany. 

Foreign Office Annual Series, No. 8042. 

Aniline dyes are chiefly imported from Switzerland; 
France no longer exports to Germany, and her place has 
been taken since 1889 by the United Kingdom ; altogether, 
however, the import only amounts to between 7,000 and 
12,000 met. centners. 


The export of aniline dyes, on the other hand, has» 
during the last 10 years, increased steadily, as the following 
table shows. It also establishes how the export has 
developed to the most important countries of importation, 
the United Kingdom and United States of America. 


E,rpnrts. 




To the United i 

To the United 

i 


KiiiKdoin. 

Htates. 

1 Year. 






, 

i Value 


Value 


Value 

I 

Quantify, in i.OOd 

Quantity, in 1,0:)0 Quantity. i in l,«i00 

1 

! Markii. 


3larks. 


Marks. 


1 Met. ; 

Met. 


Met. 


1 

Centnors. 

Centners. 


Centners. 


i 1SU2 

1 107,251 : 52, 5M 

20.818 

10,201 

25.262 

11,878 

’ isa.'j 

1 115,601) ; 53.176 

23,032 

10.505 

19,763 

0,087 

i ISKl 

123,681 53,183 

24,070 

10,737 

23.230 

10,001 

t IHW 

157,81)1 , <f3,l66 

32.570 

13,082 

32.248 

12.899 

i iSUrt 

162 320 1 64,032 

86.030 

14.412 

20.844 

10.738 

' 181)7 

176,380 67,028 

35.750 

13.585 

30,008 

14,823 

; 18DH 

, 107,121 ; 71.050 

■40.072 

14,626 

42,314 

13.445 

181)1) 

227,046 i 71.025 

46.478 

15,338 

49,283 

16,263 

1900 

237.812 1 77.280 

52,765 

17,140 

51,321 

16.744 

i 1901 

350,208 i 70,631 

57,004 

11004 

31.281 

16.410 

1 _ 


- • 


- 

— 


The export of aniline dyes has increased during the last 
nine years by nearly 250 per cent., t.e., from 107,251 met. 
centners in 1892 to 2.50,298 met. centners in 1901, whereas 
the values have only increased about 50 per cent., t.e., from 
! 62,500 to 79,600 marks, for prices of aniline dyes have 
I dropped heavily during this period. 

I The German 8tati^tics note the following average prices 
1 per met. centner during the last 10 years ; — 



Marks. 


Murks. 

1892 


1897 


1803 


1808 


1894 


1890 


1895 

400 I 

1000 


1806 


ion 



The unit prices accordingly have diminished by 172 
marks. The United Kingdom and the United States of 
America have always been the best customers for German 
aniline dyes. Whereas, however, the total export to the 
United Stales rose from 1892 — 1901 only by 100 per cent, 
in round figures, the export to the United Kingdom rose in 
the same ])criod by 279 per cent., from 20,818 to 57,994 
met. centners. 

It is said that the chemical industry as a whole has least 
suffered by the recent commercial set-back ; the average 
dividends of the chemical limited compinies prove that the 
; difference between dividends to-day and those during the 
boom is certainly not very great. The 120 limited com- 
panies, working with a paid-up capital of 352,653,100 
marks, distributed in 1901 a total of 48,876,135 marks by 
way of dividends ; this equals an average dividend of 
12^30 per oeut., against 12 ’33 per cent, in 1900 and 18 '52 
per ceut. in 1899. 

The development of the traffic in indigo is of interest. 

In 1892 the import amounted to 17,435 met. centners, 
valued at 18,700,000 marks. 

The import fluctuated during the following years, and 
reached in 1896 its highest figures, with 19,739 met. 
centners, representing a value of 20,700,000 marks. Since 
then a decrease of import began, which was slow at first, 

! but augmented rapidly : — 

i , _ ^ 


Year. 

Quantity. 

Value in 1,000 
Marks. 


Met. Centners. 1 


1900 

i 5.643 ' 

4*0 

1901 

6.001 ; 

4 3 

1902 

6,287 

3-6 


Indigo is chiefly imported from British India. After 
India, the United Kingdom brought the heaviest quantities 
on the market; some indigo also came fhim the Dutch 


s 
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Indies and from Guatemala. Hince 1892 the German 
import values amounted to 


1892 

Marks. 
... 1,075 

1897 

Marks. 

900 

IftO.l 

... 1,1.10 

1898 

800 

lS9i 

... 1,200 

1899 

750 

1895 

... 1,200 i 

1900 


1806 

. . . 1,060 

1001 


They have thus diminished by 375 marks, 

i.e., by more 

than a third. 




A portion of the indigo was again exported. From 
1892-96 the export fluctuated between 5,810 and 6,580 
met. centners. The export was chiefly directed to Austria- 
Hungary. In May, 1897, after many years of research, 
synthetic indigo entered into competition, and since then 
the export has rapidly increased from 5,079 to 9,180. 
13,643, 18,728 and 26,725 met. centners, so that the export 
has quintupled in five years. For 1902 the increase of 
export is still more tonsiderable, riz., altogether 52,843 
met. centners. The total value of exports has risen from 
4,800,000 to 25,100,000 marks in 1902, i.e., more than 400 
per cent., though the appearance of artificial indigo caused 
a reduction in prices. 

The main customers for indigo last year were the United 
Kingdom, 3,481 met. centners ; Austria-Hungary, 5,727 met. 
centners; and United States, 7,103 met. centners. Even 
British India imported synthetic indigo from Germany, 
viz. ; — 290 met. centners in 1899, 14G met. centners in 1900, 
90 met. centners in 1901, and 419 met. centners m 1902. 

Whereas Germany, from 1892 — 1896, paid for imligo 
on an average 11,500,000 marks to foreign countries, it paid 
only 700,000 marks for indigo in 1902 to foreign countries ; 
even this amount will eventually bo further reduced, since 
it has now been conceded that military cloth may be dyed 
with synthetic indigo. The lladisehe Anilin und l8oda 
Fahrik alone is said to have produced, during 191)0, 
1,000,000 marks worth of it. 

I.NDKJO AT KoIIE (JaI'AN). 

Foreign Office Annual Series^ No. 304G. 

The increase in the import of German ^idigo (artificial) 
during the past five years has been remarkable, as will be 
seen by the following figures which show the import for all 
Japan from the principal indigo producing countries : — 



British India. ’ 

[ Dutch India. 

Germany. 

Year. 



1 

1 





^Quantity. 

Value. 

Quantity 

! Value. 

1 

Quantity. 

Value. 


Lb. i 

£ 

Ll). 

£ 

Lh. 

£ 

1898 

2.257,078 1 

215, 4U 

1 58,505 

7,4.35 

817 

S3 

1899 

1,8;W.380 

215.01)7 

387.507 

05,308 

17,481 

6,*297 

1100 

1,708. 45.1 

',>42,010 

600,148 

1*25,702 

41,198 

11,371 

IHOI 

1.036,018 

146,208 

433,2 15 

8t;,408 

102.278 

*26,171 

1902 

012,842 

120,872 

401.346 

70,193 

431,988 

101,781 

1 


It is not due to any falling- off in quality that Indian 
indigo has lost the position it formerly held, but to the 
fact that the increased duties which came into force on 
January 1, 1899, caused cousumers to buy more and more 
of the better sorts. Duty is levied at the rate of 12*953 yen 
per 100 kill (about 1/. 6s. Gd. per 133| Ih.), irrespective 
of the quantity of indigotin contained, and, much to the 
disadvantage of vegetable indigos, the German aitificial 
indigo has been passed hy the Japanese Customs at the 
same rate of duty. It is understood that the Gorman 
artificial indigo made by the Badische Anilin und Soda 
Fahrik contains about 98 per cent, indigotin, and costs 
about os. 6d. a lb., whereas Indian indiges, though only 
costing from a third to a half and analysing about 30 — 55 
per cent, indigotin, have the same duty per lb. to pay. 

As India has not acceded to the Anglo- Japanese treaty, 
Indian indigo wilLfeJtther suffer, as the statutory tariff will 
be raised from April I, 190.3, to 21*422 yen per 100 kin. 
Under the most-fa voured-nation clause, German and Dutch 
indijpeop, protected by the Anglo- Japanese Conventional 
Tarm, will continue to pay 12*953 yen, so the future for 


Indian importers is anything but bright. Against the 
increase in duty, large quantities of Indian indigo are 
expected to be imported before it comes into force, so that 
1903 is not likely to show the falling-off that it otherwise 
would do. 

V, — PREPABING, BLEACHING, Etc., 
TEXTILES, YARNS, AND FIBRES. 

Mkroerisko Cotton Cloths: U.S. Customs Decision. 

July 22, 1903. 

Cotton cloths which had been bleached and subsequently 
mercerised are dutiable as “ bleached cotton cloths,” accord- 
ing to count of threads, weight, &c., under the provisions of 
the tariff of 1897 (pars. 304 to 310). Duty had been 
assessed at 40 per cent, lul valorem as “coloured cotton 
cloths,” on the ground that the mercerising process produced 
a change of colour sufficient to make a coloured cloth. 

— R. W. M. 

VI. --COLOURING WOOD, PAPER, Etc. 

Wall Paper Trapk of Germany. 

Foreign Office Annual Series, No. 3042. 

The British wall paper manufacturers who, until a few 
years ago, found a good market in Germany, on account of 
the superior quality of their goods, are of late being more 
and more ousted from the (lerman wall paper indii>tiy, 
which is seriously beginuing to assert itself. British man\i- 
fnefurers will have to use every effort to prevent the total 
loss of the German market. 

The export of Gorman wall paper is steadily increasing, 
so much so that the German manufacturer is becoming a 
keen competitor also in foreign markets, more especially in 
Holland. 

Germany’s export of wall paper amounted to : — 


Year. 

1 Quantity. 

i 

j Value. 


Met. Centners. 

[ Marks. 

1897 

1 38 930 

3,114,000 

1898 1 

43,2 K) 

1 3.243,000 

1899 ' 

47,830 

3.587,900 

1909 

.M»,480 

4,461,900 

lOUl ! 

71.180 

.5,338,900 


The export has accordingly increased during these fivo 
years by 83 per cent.; during the year under report there 
has been a further increase. 

The import, on the other hand, which is mainly of French 
and British make, has receded as follows : — 


Year. 

1 Quantity. j 

Value. 


Met. Centtiers. j 

iMarks. 

1897 

4,189 

.502,000 

1898 

5,200 

631,000 

1900 

4,040 1 

565.009 

1901 

3,300 j 

462.000 


A comparison of the respective figures shows that the 
goods mostly exported are of a cheaper kind, and that those 
imported include the more expensive makes. Howevt-r, 
the German industry has also greatly improved in the 
manufacture of the latter; the British manufacturers would 
do well to pay greater attention to the patterns here in 
favour. ^ The days when the sO‘called “ British style ” was 
the fashion, more especially for bedrooms, are over ; this 
fashion materially assisted the introduction and develop- 
ment of the recent German style called “ Jugend style,” 
though it is not likely that it will last long, for its exaggera- 
tions have a tiring effect ; it has, however, given many 
German industries (wall paper, bangings, furniture, &c.) a 
new impetus, which must prove detrimental to foreign 
competitors. During the last year the United Kingdom 
imported from Germany 10*148 met. centners of wall paper, 
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and exported thereto only 817 met. centners. For the first 
1 1 months the figures are as follows : — 



1 

Quantit}'. 



1902. ' 

1901. j 

1900. 


Met. Centners. 

Met. Centners. 

Met. Centners. 

Import 

2,514 1 

2,897 

8, .578 

Export 

65,602 

03 ,ir>i 

52,820 


VI I.— ACIDS, ALKALIS, Etc. 

Bromink in Germany. 

Foreign Office Annual Series^ No. :1042. 

The mutual arrangement by which no bromine is to be 
exported from Germany to the United States, and none is 
to be imported from there, and by which it was intended to 
keep a free hand in both countries as to the price of bromine, 
has latterly been impaired because American bromine i 
preparations are said to be now imported via the United j 
Kingdom. Though the price for such was materially lower | 
than German prices, the parties affected did not deem it j 
necessary to take steps in self defence, os the American | 
bromine productions did not comply with the local require- | 
meets as to chemical purity, and could therefore find prac- j 
tically no market for medical purposes. The annual pro- | 
duction of bromini! in America is estimated at 550,000 lb., j 
the German at 5()0,0ii0 kdos. 

Cori’KR SuLlUIATK IN ItAI Y. 

Foreign Office Annual Series^ No. 3022. 

Since the peronospora h is affected Italian vines, a large 
quantity of copper sulphate is being used. Copper sul- 
phate of British origin is considered the best suited for the 
purpose, and manufacturers should make any earnest effort 
to increase their trade in this article. In each Italian town 
there is an association whose duty it is to advise on all 
matters pertaining to agriculture. These associations are 
called “ Camizi Agrari,” and expjorters of copper sulphate 
and other chemicaU used in agriculture, as well as manu- 
facturers of agricultural machines and manure, would do 
well to communicate with the Secretary, sending him 
samples and price lists. 

Salt Compktition in Germany; British . 

Chemist and Drugght, Aug. 8, 1903. 

In the course of a report issued by the IJulle Chamber 
of Commerce it is poiuted out that the importation of 
English salt perceptibly increased in the German market 
during 1902. This rivalry was rendered possible (apart 
from the specially-favoured freight conditions and the 
introduction of the British article free of duly) by the lower 
cost of production, whilst the exportation of English salt at 
a profit to the producers was further facilitated by the 
higher prices instituted by the German salt mines on the 
reconstitution of the salt association or syndicate. In 
addition to foreign competition, a further danger to the 
German salt mine owners was brought into play by the 
action of certain of the many potash-boring companies 
which were created during the period of prosperity pre- 
vailintr in lb99 and 1900. These particular potash 
companies, having lost most of their share capital in 
speculative ventures, sought to restore their fortunes at the 
expense of the salt producers by the working of new salt 
beds. The salt sjndicate at once took steps to counteract 
this new danger by cutting prices, and it is determined to 
continue the contest, which commenced at the end of 1902, 
in order to maintain the market, in which it finds itself 
already severely pressed. As the new Gj^rman Customs 
tariff provides for the imposition of a duty on sea-borne 
salt, the preference now enjoyed by British salt companies 
will probably cease on the tariff being brought into 
operation. 


IX. ^BUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

Cement Inddstrt ; UirssrAN — . 

Chamher of Com. J., Aug. 1903. 

There are, save a German consular report, near the 
station Amwrosienska on the Ssciuelnikowo to Taganrog 
railway, rich quarries of 85 per ctuU. carbonste of lime, 
which supplies a cement works there, also the material for 
the factory at llostow. This factory, which is in French 
hands, produces ut present about 1,000 casks daily, eaob 
containing 9 to 10 pood ; the annual production may reach 

500.000 pood. 'Pile machinery is mostly of German origior 
the heating boilers are liussian. The average price of a 
cask is 3 -50 roubles, and for larger quantities 3 ’30 to 8*40. 
The tales are principally effected for Baku, the cement 
being used for the naphtha reservoirs, for which purpose it 
is particularly well adapted on account of its complete 
irapcuetruhility. The West Caucasian material is worked 
up in various factories; it is poor in magnesia and clay, but 
rich in lime. In the year 1902 these factories sold about 

850.000 casks, 450, OIM) of which were acquired by Govern- 
ment and by somci of the railways. No exportation took 
place, and iinportation has nearly ceased, as Russia can 
probably already produce more cement than it requires at 
present. The said various factories (3) are fitted with 
modern arrangenRiits, possessed <'f cajiital, and hold mate- 
rial surtlcient to last for decades; they occupy about 1,700 
workmen, and wmrk with success. 

Asukstos in Siuehia. 

U.S. Commercial Agenty Vladicostochy Mag 10, 1903. 

.\ Moscow firm has been grunted permission to work 
ashe.'Jtos mines not far from the Kufai, an atlluent cf the 
Angara. The ashestoa layers are found 7 feet from the 
surface. There are some asbestos mines in the Urals, in 
European Kiissia, but the larger part of the asbestos used 
for insulators in lOissia is imported. Judging from the 
samples, Siberian asbestos is ccjual to the Canadian product. 

X.^METALLURGY. 

Ferros I Li(X)N in France, 

U.S. Com. Heps., No, 1713, Aug. 3, 1903. 

Fcrrosilicon manufactured by electrical process is now 
being shipped regulio ly in commercial and rapidly increas- 
ing quantities from France to the F ruled States. It is being 
forwarded both from (i renoble, the shipping point nearest 
the place of manufacture, and Marseilles. Uuriiig the year 
ended June 30, 1903, the exports from Marseilles amounted 
in value to 33,242 dol.s., as compared with 196 dols. in 
1892, and there are evidences of an increasing demand and 
capacity to satisfy that demand. The concerns principally 
j interested as manufacturers in this enterprise are the Com- 
pagnie Electrothermique Keller, Lelcux and Co., 3, Rue 
Vignon, Paris (works at f.ivret-et-Gavet, Isi'^re) ; the Com- 
pagDie (ienerale de I’Klectro-Chimie, Bozel, Savoie ; and 
the Societe Electro-Chlmiiiue de la Romouche, Livret-et- 
Gavet, I sere. 

In the French Alps the work of damming streams for 
the generation of electricity has been going on for about 
four years with feverish activity, and a region hitherto 
without important manufacturing enterprises bids lair to 
become a great producing centre. 

Ikon and Steel Produ(’TIon ; Bkit gri . 

Eng. and Mining J., Any. 1, 1903. 

The following are the figure.s compiled by the British 
Iron Trade Association for the production of iron and steel 
in 1902. The supply of iron ore for the British lumacea 
is shown in the table at top of page 976. 

This would indicate an average consumption of 2*33 tons 
of ore per ton of pig made, or an average of a little under 
48 per cent, iron in the ore. Ibe imported ore was higher 
in iron than that mined in Great Britain. 

£ 2 
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IWl. J002. j ChauKcs. j 

Tonn. Tons. ! Tons. 

Ore roined in (Jreat Britain . 12^00,700 13.42«.‘217 i I. l.ia»,427 


Ore imported 5,848,888 fl,. 141, 272 ! I. 792,384 

Total j 17,816,678 1».767.489 j 1. 1,961,811 


The chief source of the ore imported was Spain, from i 
which country 5,309,733 tom were received. From Greece ! 
there were 335,824 tons ; Algeria, 215,632 ; Italy, 182,053 j i 
Sweden, 167,093 ; Newfoundland, 91,617 ; France, 66,172 ; ' 
Portugal, 17,223. No other country contributed any con- 1 
siderable quantity. i 

The total import of mauganese ore was 233,833 tons, 1 
against 192,654 tons in 1901 — an increase of 40,679 tons. ! 
The chief sources were: Unssia, 112,706 tons; India, ! 
43,093; lirazil, 41,986; Turkey, 12,263 ; Chile, 11,938 ; 
Greece, 8, .322 tons. 

The total production of pig iron in 1902 was 8,517,693 
tons, which compares with 7,851,830 tons in 1901, showing 
an increase of 665,863 tons, In 1900 the output was 


8,908 670 tons, and in 1899 it was 9,305,319 tons. The 
last figure was the highest ever reached. The figures are 
as follows : — 

— 

IPOl. 

j 1902. 

1 Clmnges. 

i 

Eorge and fiunidry 

Hematite 

Basic 

Spiegel and furo 

Tons. 
3.5»7.llti4 
3,267,684 
75I4.787 
191, .365 

, 1 

! Tons. 

1 3.727294 

3,683,148 ! 
! 1*22,218 ! 
185.083 

' Tons. 

1. 129,.300 

1. 415.464 

1 I. I27.4:i] 

! 1). 6,3.32 

Total ! 

7,851.830 

8,517.698 

: 1. 666,863 


Tons. 

Pig iron made 8,517.000 

Iroportwi as pin 227.000 

Imported in orner forms l,24lr,ooo 

Total supplies 9,l>88,000 

Tons. 

Exported as pig 1,103,000 

Exported in other forms ... 3,5.57,000 

4,000,000 

Home consuinptiou 5.328,000 

The number of blast furnaces active in 1902 was 354, 
showing an average make of 24,061 tons each. 

The statistics for wrought, or puddled, iron are not 
complete. The make of puddled bar was reported at 
998,278 tons, against 974,385 tons in 1901, an increase of 
23,893 tons. English makers have adhered to wrought 
iron more than any others, and a large quantity of shapes 
and plates is made of wrought iron. 

The production of steel for the year is reported as 
follows 

' 1901. 1 1902. I Changes. 


i Tons. Tons. Tons. 

Bessemer ! 1.600,253 1,825,779 I. 219A20 

Open-hearth ; 3 200,791 3,083,288 D. 207,603 

Total : 4,897,044 4,009,067 I. 12,023 


For the first time in several years the figures show an 
increase in the proportion of bessemer steel. The be.ssemcr, 
or converter, metal was largely used for rails, of which 
90S ,2 1 C tons were made lust year. 

The division according to the processes used was as 
follows, last year : — 


— 

Acid. 

Ba.sic. 1 

Totals. 


Tons. 

Tons. 

Tons. 

Bessemer (converter) 

1,187,180 

668.599 

1,825,779 

Open-hearth 

2,676A08 

406.780 

3,083AJS8 

Total 

3,833,684 

1,0:8.879 

4.<*00,067 


The basic process showed a gain last year, though 
three-quarters of the steel made in Great Britain la»t 
year was acid steel. The small increase in the total steel 
production last year was a notable point. It indicates, 
probably, that a larger proportion of pig iron than usual 
was exported, 

Pitj Iron Production in the United States. 

Eng. and Mining J., Aug. 1, 1903. 

The American Iron and Steel Association has received 
from the manufacturers complete statistics of the pro- 
ductiou of all kinds of pig iron in the United States in the 
first hu'f of 1903 ; also complete statistics of the stocks 
of pic iron which were on hand and for sale on June 30, 
1903. 

The production of pig iron in the first half of 1903 was 
9,707,367 gross tons, against 8,808,574 tons in the first 
half of 1902 and 9,012,733 tons in the second half of 1902. 
The increase in pro;luctiou in the first half of 1903 over 
the second half of 1902 was 694,634 ions. The united 
production of the second half of 1902 and the first half of 
1903 amounted to 18,720,100 tons. 

The production, as classified by the Association, was as 
follows in the first half of this year, comparison being 
made with the first half of 1902 : — 



11^02. 

1 1903. 


Tons. 

1 Per Cent. 

j Tons. 

! Per Cent. 

1 

Foundry and forge irons 

2, 530, .386 i 

28*7 

2,912,270 

30-0 

Bessemer pig 

6.10.5.932 

.58*0 

1 .5,480,619 

56*5 

Basic pig 

1,05.3,274 

11*9 

1,203,803 

J2’4 

Splegeleisen and ferro- 
manfinnese 

118,982 

1*4 

110,67.5 

I'l 

'I’otals 

8,808,57* 

100*0 

9,707,367 

100*0 


Included in bessemer pig is a production of 89,723 tons of 
low-phosphorus iron, intended for use iu the open-hearth 
furnace. The changes, as compared with the first half of 
1902, were as follows : — 


I ons. 1 Per Cent. 


1 Foundry nnd forge irons 

] 

.381,88* 

1. 

1*3 

Bejisembr pig 

1 1. 

374,687 

1 ). 

l*ft 

i Basic piK 

1. 

150,529 

1 . 

0*.5 

! Spiegeleisen and ferromanganese 

\). 

8, .307 

, D. 

0*3 

i Total 

1 - -- 

I. 

808,7tl3 




The production, classified according to fuel used, was as 
follows for the first half of the current year : — 


1 

Tons. 

1 Per Cent. 

I 

i Bituminous and coke (chieflj coke) 

; 8.401,001 

86*6 

, Mixed anthracite and coke. 

1 1,046,161 

10*7 

! Anthmeitc alone 

20.2ol 

0*3 

{ Mixed charcoal and coke 

927 


1 Charcoal 

j 

232,717 


Totals 

9.707,.367 



100*0 


The whole number of furnaces in blast on June 30, 1903, 

I was 320, against 307 on Dec. 31, 1902, and 286 on June 30, 

, 1902. The number idle on June 30, 1903, was 101. Of 
J the active furnaces on June 30, 1903, 226 used bituminous 
j fuel, 53 used anthracite coal and coke mixed, 4 used 
I anthracite coal alone, and 37 used charcoal alone, 
i On J une 30 there were 32 blast furnaces in course of 
erection in the United States, of which 30 will use coke 
for fuel when completed and two will use anthracite coal 
and coke mixed. About one-half of these furnaces will be 
completed and blown in before the close of 1903, but the 
remainder will not be ready for blast until 1904 or 1905. 
In addition to the dew furnaces enumerated above, one 
coke furnace in Virginia, upon which work was suspended 



Auff. SI. IWVI.1 


TRADE REPORT. 


977 


several jears mo, is to be computed in the near future, and 
several coke niroaces are projected. No new charcoal 
hiroaces were being built on June 30, but several charcoal 
furnaces which had been idle for a long time were about to 
bo revived. 

Aluminium Production in th® United States in lOOiJ. 

Bd. of Trade J.t Aug. 6, 1903. 

The report on the production of aluminium in 1902, 
publUhed in the Mineral Uesources of the United States, 
gives the following figures for the last five years : — 


Lb. 

1S98 MiOfl.OOO 

1899 0,500.000 

lyoO 7.150,000 

1901 7,150.000 

1902 7.300,000 


The report slates that aluminium is used mainly for the 
transmission of electric currents, although a large pro- 
portion of the output is manufactured into articles for 
domestic and culinary use. It is also utilised for the con- 
struction of parts of machines and apparatus which rt quin* 
lightness rather than great strength, aud in the manufacture 
of alloys. Two other uses of growing importance are for 
lithographic work, the metal being used as a substitute 
for stone and zinc, and for the production of intense heat 
by the combustion of the metal in powder. 

Tin Industry of the Kkdkratkd Malay Status. 

Bd. of Trade J., Aug. 13, 1903. 

In the annual report for 1902 of the llesidcnt-Genorul in 
the Federated Malay States, tlie figures of the export of tin 
and tin ore for that year (tin exported in the form of ore 
being taken at 68 per cent, of the gross weight of the ore) 
are given as 780,872 pikuls (16,480 tons). These figures 
show a decrease of 4,375 pikuls (260 tons) as compared 
with the preceding year. The average sterling price per 
ton was 117/. for 1 902, aud 108/. 15s. for 1901, the respective 
dollar figures ptr pikul being 79 dols. and 67*56 dels. 
Taking the sterling average price.< above mentioned, the 
value of till and tin ore exported in 1902 was 5,438,160/., 
and in 1901, 5,082,97.')/. 

The following table gives figures for each State : — 


Stutc. 

1901. 1 

1902. 

1 

Pikuls. 

Pikuls. 

Perak ' 

385,006 

40.5,878 

Selamror l 

302,598 

278,308 

Negri Sombiian : 

75,243 

73,512 

Pahang 

22,340 

23, IH 


786,247 

780,872 


Perak shows an increased output, its total excceiling any 
former record for that State. Ibis increase, sa) s the report, 
is likely to continue ; the methods of mining are continually 
being improved, and recourse to the use of machinery is 
becoming more and more general. 

The Batang Padang district, now traversed by the 
milway, should shortly assume high rank as a tiu-producing 
district. 

XIlt^B.^RESINS, VARNISHES, Etc. 

Linoleum Industry of CIkrmany. 

Foreign Office Annual Series, No. 3042. 

The linoleum industry has experienced a bad year, the 
chief cause of which was over production. In 1898 there 
txisted in Germany only four factories, with an invested 
capital of I5,0uo,000 marks. In 1901 their number had 
risen to nine, with a capital of 85,000,000 marks invested, 
the turnover during the same period only rising frum 
10,000,000 to 16,000,000 marks. Two factories were com- 
pelled to stop work, and the remaining seven, factories 
raised the stock in hsfod daring 12' months by 1,430,000 
marks, to tie total value of 1 l,770,oOd maiks. Only one 


factory was able to raise the dividend from 11 J to 12 J per 
cent. In another cose the dividend fell from 5 to 4 per 
cent. Among the remaining five factories, of which the 
year before one had paid 13 per cent, and the others 3 per 
cent., some ilistributed no dividemls at all, while the others 
recorded actual losses on the year’s working. 

XIII. C.^rNDIA‘RUBBER, Etc. 

Kuhukr Tbadk of Uoanda. 

(.'h. of Commerce J.. Aug. 19C3, 

Ueplying to a (question on July 17 as to the terms and 
conditions granted to the Italian ( 'oloniiilTrading Company 
ami the Victoria Nyanza Agency respectively lor the 
collection of rubber in the Uganda J*rotcctoratc, Viscount 
Cranborno said that the text of the concefsion had not been 
reetived. The pciienil terms and conditions were given in 
the Itoturn laid in Africa No. 7, 1903. The main conditions 
of the agreement Avith the Italian company were reported 
by his Majesty’s Commissioner to be— that it was for five 
years ; that the permit was held subject to any rights of 
the natives to forest produce ; that the permit carried no 
rights other than the eolleetiun of rubber; that European 
supervision was to he emj)lo3'ed, and only tiained collectors 
allowed to collect rubber ; that: any labour employed within 
the area of the permit was to bo paid for in rupees, and 
not in shells or food ; that the company planted 20,000 vines 
during the period of the permit in areas to lie approved 
by the collector ; that at the expiration of the jiermit the 
conditions for a fresh permit bo considered between the 
Administration and the company. The agreement with the 
Victoria Nyanza Agency was also for five years, the firm 
undertaking to plant 14,000 rubber vines during the period 
of the permit. 

IIUHHKU PuODUCTlON OF BRAZIL. 

U.S. Cons, Rep., No. \1\4, Aug. 4, 1903. 

The rubber-crop year for the reason of 1902-3 closed 
June 30 under very satisfactory conditions. Kstirnatos and 
preparations are now being made for the new season just 
begun. The crop of 1901-2 was ihe largest ever produced 
— 29,998 tons. The crop of the season just closed was 
29,890, u decrease of only 108 tons, or less than 1 per cent. 
This is especially satisfactory to the trade. Of last season’s 
crop Europe took 15,261 tons and the United States 14,666 
tons, an increase in shipments to the United States over the 
previous year of 510 tons, while the shipments to Europe 
fell off correspondingly. 

The proiliict was shipped as follows ; — 


From 

To Europe. 

To United 
Btates. 


Lb. 

16,019,381 I 
1.3,422,(109 
3,578.73-i 
22,583 

Lb. 

18,425.057 

13,680,142 

1 

Totul... 

33, 043,3 1 2 

32,111,799 

The stock on hand Juno 30 was 

129 tong. 



XIV.-^TANNING, LEATIIERi GLUE, 

SIZE, Etc. 

Milk Albumin: U.S. Customs Decision. 

July 8, 1903. 

An article obtained from milk used as a binder in coni- 
prefsing granulated cork, and similar to casein, has been 
decided to be free of duty under paragianh 468 as 
“albumin not specially provided for.” This decision 
follows one by the United States Circuit Court on casein, 
which was held to he free of duty under the above para- 
graph bn the ground that it was an albumin in common 
speech, though not so in technical chemical langu^e. Tbo 
Government having acquiesced in this decision, it is how 
final.-R. W.M. 
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Lkatheb in tub United Statbs or America. 

Bd. of Trade J,, Au^, 6 , I9a3, 

Ah there is a good demand for certain classes of imported 
leather, the following dgures may be of interest. 

Imports of leather into the United States for the ten j 
mooths ended 30th April : — j 


— 

1901. 

1902. 

1903. 


Dots. 

DoU. 

Ikds. 

Band or beltinir, and sole leather. . 
C'ulfskins, tanned or tanned and 

29,707 

46.713 

63,905 

dressed, and patent, enamelled i 
and japanned 

45,9.'50 1 

125,422 

748.52.1 

Skins of morocco 1 

Upper leather, droased, and skins j 

2.3S0.081 

1.630.6 17 

1330.878 

dressed and finished 

1 2.342.71 4 

i 2.477.748 

1.603.0ai 

Total DjIs, 

1 

4.799.415 

1 4,280.500 

1 

4,245,387 


If British manufacturers were prepared to supply a patent I 
letither to compete with the best German, a good trade ' 
might be done. , 


XV.-^MANURES,Etc. 

PflOSPHATK Deposits at Shim a (Japan). 

Bd» of Trade J., Aug. 6, 1903 
'J'he Board of Trade have received a precis of a report, 
drawn up in the Fertiliser Surveyor Office, Tokyo, on the 
subject of the phosphate deposits at Shima, in the Prefecture 
of Mie. 

The deposits in question are found near the village of 
Kamo, near the town of Tobs, and were discovered in the 
course of digging the ore in a manganese mine. The 
quality of the deposits varies, but would seem to coutain on 
an average about 10 per cent, of phosphoric acid. As far 
as con be at present ascertained the deposits show signs of 
existing in considerable, quantities. The mine, however, is | 
absolutely undeveloped, and will not be a really working 
concern tor some time to come. The cost of digging and 
transport (per ton) under present circumstances is given as i 
9 '45 yen, and as the mine is not more than or miles i 
from the village of Funatsu on Toba Bay, the phosphate 
can easily be carrie<l so far by cart and tbence to its 
destination by sea, i 

The questions of the satisfactory separation of the man- 
ganese, &c., from the phosphate, and the manufacture of | 
the latter into phosphate or double superphosphate of lime I 
for commercial purposes arc not yet solved. 

XVLSUGAR, STARCH, Etc. 

Sugar Convention Kkgulations. | 

(From a Supplement to the London Gazette.") | 

At the Court at Buckingham Palace, the 11 th day of | 
August, 1903. Present — the King’s most Excellent Majesty j 
in Council. | 

Whereas by the Sugar Convention Act, 1903, after i 
reciting that by Article \T I. of the Convention, signed on 
the 5th day of March, 1902, in relation to sugar, provision 
was made for the establishment of a permanent commission 
(in the Act referred to as the Permanent Commission) 
charged with watching the execution of the provisions of 
the convention, it is enacted that where it is reported by 
the peruianent commission that auy direct or indirect bounty 
is granted in any foreign country on the production or i 
export of sugars His Majesty may, by Order in Council, i 
make a prohibition Order, that is to say an Order prohibiting ! 
sugar, fiom that foreign country, to be imported or brought i 
into the United Kingdom, subject to any provi-iou^ which ! 
might he made by Jjlarliament in lieu of such prohibition to 
impose a special ffuty on such sugar in accordance with the 
convention ; and that, while a prohibition Order is in force, 
the Jfiwa relating to the Customs shall apply* as if the sugar 
In Aspect of which the Order is made were specified, wiih 
exception as to transit, in the table of prohibitions and 


restrictions inwards contained iu section 42 of the Cnttoms 
Consolidation Act, 1876. And it was also enacted that His 
Majesty might, similarly, make such regulations as should 
appear to him necessary in relation to any such Order, and 
in particular require the origin of ail sugar import^ or 
brought into the United Kingdom, whether in transit or 
otherwise, to he proved by such certificate or other evidence 
as might be provided in the Order, hut no Order made wa? 
to apply to molasses. 

And whereas it appears from the findings of the per- 
manent commission, as contained in Command Paper 1632, 
presented to Parliament, that the said permanent commis- 
sion has reported that a bounty on the exportation of sugars 
is granted iu Denmark, Russia, and the Argentine Republic. 

Now^ therefore, His Majesty, in exercise of the powers 
vested in him by the said first recited Act, by and with the 
advice of his Privy Council, is pleased to order, and it is 
hereby ordered ; — 

That, from and after the Ist dav of September next, and 
subject to any such provision by Parliament as hereinbefore 
treated, all sugar from Denmark, Russia, and the Argentine 
Republic (not including molasses and sugar-sweetened 
products) shall (except in transit) he prohibited to be im- 
ported or brought into the United Kingdom ; and that in 
relation to this Order the regulations in the Schedule hereto 
annexed are to he deemed as made aud prescribed. 

A. W. Fitz Roy. 

Schedule to which the foregoing Order refers. 

Regulation I. — All sugar (other than molasses and 
sugar-sweetened products) imported or brought into the 
United Kingdom from any place outside the same, shall be 
accompanied by such evidence of origin as hereinafter 
required ; and all such sugar imported or brought into the 
United Kingdom not accompanied by such evidence shall 
he deemed to bo so imported oi brought in contrary to a 
restriction contained in section 42 of the Customs Consoli- 
dation .\ct, 1876, and subject as hereiuatter provided, shall 
bo dealt with accordingly, as if the same were goods 
enumerated and described in the table to the said section. 

Regulation //.—The evidence of origin require! shall be 
in accordanco with that laid down by the Permanent Com- 
mission in certain Articles a^^reed to by them for due 
observance of the Convention, so far as the same are 
applicable to the United Kingdom ; that is to say : — 

All sugar (other than molasses and sugar-sweetened 
products) shall be accompanied by a certificate of origin 
indicating (a) the kind and quantity of the sugar ; (5) the 
kind, number, and marks of the packages ; (c) the country 
of production, of origin, or of manufacture, and the 
country of destination of the goods ; and {d) the mode of 
carriage by land or water. 

Regulation III, — The certificate' must be signed, and 
issued, by the fiscal authoriiy having jurisdiction in the 
country of production, of despatch, or of transformation, 
such fiscal authority being duly empowered for that purpose 
by the Government of the State. 

Regulation IV. — When the country of origin of auy 
sugar the subject of a certificate is a State not party to 
the CoDvention, the certificate must, in addition to the 
particulars required above, state that the goods are derived 
from a factory which does not work sugar comiug from 
either Russia, I>enmark, or the Argentine Republic ; and 
any such certificate must, as a guarantee of due signature 
and issue, be vised by the proper British Consul or Vice- 
Consul. 

Regulation P.— Ko certificate is to be deemed valid 
after the expiry of 12 calendar montha Irom the date of its 
issue, or such less time (if any) as may he mentioned 
in Ihe certificate by the fiscal authority issuing the same. 

Reyulation VI. — Inasmuch as it is possible that sugar 
may occasionally reach the United Kingdom before the 
arrival of the certificate of oiigin relating to the same, aud 
it would he inconvenient and expensive lo importers if 
such sugar were not delivered from Customs charge until 
the arrival of the certificates, it shall he competent lor the 
Commissioners of Customs to authorise the delivery of 
such SDgar, on the security of a deposit of sacb amount 
or of a bond in such penalty as they may think fit, for 
the due production of the necessary certificate within a 
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prescribed period, provided that they see no reatoo for | 
euftpeoting that the sugar emanates from a prohibited j 
country. | 

At the Court at Buckingham Palace, the 11th day of ! 
August, 1903. Present: The King’s Most Excellent i 
Majesty in Council. I 

Whereas, by the Sugar Convention Act, 1903, it is in : 
pursuance of a provision to that effect in the Convention ; 
enacted that His Majesty may, by Order in Council, declare 
that every sugar factory and sugar refinery and factor}*^ tor ^ 
the extraction of sugar from molasses in the Unite<l 
Kingdom shall be subject to the supervision either of the 
Commissioners of Customs or of the Commissioners of 
Inland Revenue. 

Now, therefore, His Majesty, iu exercise of the said 
power, and by and with the advice of His Privy Council, 

IS pleased to older, and it is hereby ordered : 

That, from and after the Ist day of September next, 
inclusive, every sugar factory and sugar refinery and 
factory for the extraction of sugar from molasses in the 
United Kingdom shall be under the supervision cither of 
the Commissioners of Customs or of the Commissioners of 
Inland Revenue. 

A. W. FitzRoy. 


Sugar Cultivation in Germany. 


Bd. of Trade J., Auy. 6, 1903. 

In virtue of a decision of the Buudesralb of 14tb June, 
1895, returns arc made by proprietors or managers of beet- 
sugar factories of the area planted by them with sugar 
beets. The following is a summary of these returns as 
published in the Reichsanzeiger, The figures stated for the 
year 1903 relate to factories intending to work up sugar 
beets during the 1903-04 sugar campaign, and the figures 
for 1902 to those factories working during tfce 1902-03 
campaign : — 



Nninbcr of suca^ factories using . . . No. .M02 

Area of beet planted for fjvctoriosi..i Hectares 429,341 


m 

413, S5« 


Sugar Production. 

According to statistics publisbeil iu the Reichsanzeiger^ 
the quantity of raw sugar produced iu Germany during the 
period from Ist August to 30th June last, being the first 
11 months of the 1902-03 sugar campaign, was 1,503,065 
metric tons,* as compared with 2,020,725 metric tons pro- 
duced during the corresponding period of the previous 
sugar campaign. The quantity of refined sugar produced 
increased from 1,248,463 metric tons during the period 
August, 1901, to June, 1902, to 1,263,185 metric tons 
during the period August. 1902, to .Tune, 1903. The total 
sugar output in Germany during the period from 1st August 
1902, to 30th June, 1903, reduced to terras of raw sugar, 
amounted to 1,733,660 metric Ions, as compared with 
2,269,89.5 metric tons in the previous campaign. 

Sugar Outlets in Germany. 

Foreign Office Annual Series, No. 3042. j 

In January, 1903, a committee of the Union of the 
Qorman Sugar Industries” met delegates from the Imperial 
Government in connection with the manufacture of marma- 
lades and jams, which in Germany, in spite of an abundance 
of ft'uit and sugar, has never prospered. A commission, 
accompanied by a representative of the Government, visited 
five such German factories during last autumn which were 
found to be using glucose for the preparation of jams and 
marmalades. The manufacturers pointed out that they 
could not compete with the British makers on aoccunt of 
the, high excise duties on sugar. Vet it is reported that a 
new f^tory is being erected on a large scal^ with the object 
of manufacturing marmalades according to the British 
methods t an already existing factory has consented to 


manufacture ** English’* marmalades, and to submit them 
to the laboratories of the above-mentioned union for 
chemioal examination. A laboratory for research in this 
matter is also to be added to a school already existing. 
The delegates further demanded that the excise duties be 
remitted on such sugar as is beiug used for the mauufaotur -t 
of marmalades, or, as an alternative, that glucose too should 
become subject to an excis*?. 

l!?UGAU Beets; Dried , ah Food for 

Farm Animals. 

U.S. Cons. Reps., No. 1707, July 27, 1903. 

According to an article in the Frankfurter Zeilnng of 
June 29, 1903, in the drying of sugar beets— a process 
which even under the most unfavourable conditions has 
proved profitable— -(ierman agriculture has found a means 
to prevent the over protluciion of sugar. 

According to the Rliitter fiir Zuckerriihmhau, the 
Dingelbe Sugar Factory, near Hildeslieim, in the province 
of Hanover, dried .30,1)00 centners of beets in Maruh, 1901, 
and from the crop of 1902 the frozen beets from 60 morgen ^ 
(38 acres) of land by means of a IVtry and Kecking drum 
apparatus. One centner of dried beets was produced from 

centners of chopped raw beets. The dried beets were 
sold at a fixed price of M. .5 per centner. The cost of 
drying was M. 1*40, so that nt M. 5 per centuerof dried 
beets each centner of raw material brought 80 pfennigs. 
Other experimenters have received M. 6 which moans 
M. 1 *02 for each centner of raw beets. Ibof. Bohmann, of 
Gidtiugen, claims, however, that in comparison with wheat 
bran and maize the nutritive value ofdrietl beets is M. 7*30 
or M. 1*31 per centner of raw beets used. Although 
M. 7*30 has not yet been obtained for the article, those 
farmers who, instead of selling their dried beets, use them 
for feed practically obtain this price iu full throuj^h not 
using the equivalent amount of dearer materials, lo this 
price of M. 1 *31, more over, must be added the value of 
the leaves and heads, which, when used as green fodder, 
are estimated to be worth 40 marks per morgen (0*63 acre). 
The surplus of leaves and heads not used as green feed may 
also be dried. 

At Diugelbe no difficulty whatever has been encountered 
iu keeping dried beets which had been promptly sacked and 
stored. 

As soon as a price can be obtained for dried beets which 
is equivalent to that fixed lor other feed materials, they will 
probably at once become an important article of trade. As 
Its nutritive value makes it a suitable substitute for maize, 
the importation of the latter can then be correspondingly 
lessened. Thus, in future, German farmers can, at times 
when sugar prices arc low, utilize their crops more 
profitably by drying the beets for use as cattle feed. 

Sugar Imfobted from Holland; Indian 
Countervailing Duty on . 

Indian Customs Circular, No. 13, 1903 ; through 
Bd. of Trade J., July 30, 1903. 

The Government of India have decided, in consequence 
of Certain difficulties having arisen as to the system of 
levying countervailing duties on the net bounty paid on 
Dutch sugar, that, iu future, duty shall be levied in the first 
instance at the full rate of bounty allowed under the Dutch 
law, and that as soon as the net bounty actiiilly paid is 
ascertained and declared, a refund shall be allowed to the 
importers of the difference between the duties levied and 
the net bounties received. 

Sugar Law in Russia; New , 

U.S. Cons. Rep., July 16, 1903. 

The new sugar law, sauctioned by His Majesty this 
12th/25th day of May, 1903, has just been published by the 
Messenger of Government. 

The principal changes which have been made by the 
enactment of this law are— 

1, The yearly production for the home market has 
increaseil from 60,000 poods (2,166,720 lb.) for eachmilllo 
80,000 poods (2,888,960 lb.). 


Met! ic ton « 1,000 kilos. « 2,204 lb. avoirdupois. 
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S. An increase of the Lome consumption is introduced 
by a measure of denaturalisation^in using residuum for 
leeding cattle and tor technical purposes. This enactment 
is made for the term of three years. 

Sugar at Yokohama (Japan) in 1902. 

Foreign Office Annual Series^ No. 3037. 

The year 1902 opened with heavy accumulated stocks 
of refined sugars, chiefly German, imported in the 
previous year in order to escape the heavy consumption or 
excise tax, which came into operation on October 1, 1901, 
and it was not until towards the latter end of tho year that 
these were worked off, the market in the meantime being 
characterised by general dulncss, attended by a low range 
of prices. There were Fome little recovery towards the 
close of the year, hut the year taken as a whole was a very 
bad one both for foreign injported and native refined sugars. 
The production of the latter is, however, gradually increasing, 
and the Japanese refineries are now taking a prominent part 
in supplying the needs of the country. 

The import of both white refined and brown sugars was 
much restricted as compared with 1901, although figures of 
browns were to some extent maintained by importations for 
the native refineries. 

XVII.-^BREWING, WINES, SPIRITS, Etc. 

Bkewino from Rick in U.'S.A. 

Brewing is an industry of the greatest importance in 
St. Louis, the capital invested in it amounting to upwards 
of £5,000,000. 

In the manufacture of beer the breweries consume con- 
siderable quantities of imported broken rice. It comes 
chiefly from India by way of Hamburg, and is carried, 
presumably, in German vessels. This is a trade which 
would seem worth looking after by British shippers. 

Over 70,001) tons of rice, rice-flour, and broken rice are 
imported annually into the United States, of which about 
.50 per cent, is broken rice. The quantity of rice-flour and 
broken rice imported has increased from a little over 1,000 
tons per month in 1900 to over 3,000 tons per month this 
year. 

AiiGOLs AT Lecce (Italy). 

Foreign Office Annual Series, No. 3035. 

The production of argols and tartaric acid appears to 
have been approximately 600 tons in 1902; of these have 
been traced the shipment of 141 tons to Austria-Hungary, 
23 tons to Russia, 170 tons to Fnuice, and 111 tons to the 
United Kingdom, making a total of 445 tons. 

Wine-lees were exported on a considerable scale during 
1902, 7,258 tons having been shipped (principally from 
Gallipoli) to Austria-Hungary, 2G tons to Mes.sinu, 25 tons 
to Bari, and 10 tons to Naples — total, 7,319 tons. It is 
understood that this article, which is called locally “ Vin- 
accia,*’ is rendered by chemical treatment a useful and 
valuable product. An establishment is in process of erection 
ut Brindisi for the chemical treutmciu of wine bye-products 
such as this, so that in future it may cease to be so large an 
article of export. 

XVIII. A.^FOODS. 

Dried Fruit Imvortkd into^Germanv ; 

SuLPiiURiNo OF r 

Foreign Office Annual Series. No. 3042. 

In 1902 foreign preserved fruit has been seized in a 
number of German cities on the charge of being unfit for 
consumption owing to its high percentage of sulphurous 
acid. This measure was applied to dritd apples, pears, 
peaches, apricots, and plums. Those interested in this trade 
deem themselves injured hy such a summary proceeding on 
the part of the authorities ; injured not only by the loss of | 
the goods already imported, but also by the difidoulties thus i 
raised in the dried fruit trade. They point out that for I 
long past sulphurous acid has been used to preserve articles j 
of food On a large scale, and they desire the Imperial I 
San{tai 7 Board to fix a maximum percentage of sulphurous ' 


: acid which shall be permissible in such articles. In the 
j recent confiscations of dried fruit no regard was paid to the 
question whether the percentage of sulphurous acid was 
i sufficiently large to prove injurious to health ; the fact that 
I sulphurous acid was found to have been applied to the dried 
frnit at all was deemed sufficient to prohibit its sale. 

X VIII. B.^SANITATION. 

“Acaprin”: U.S. Customs Decision. 

July 9, 1903. 

A substance of the above name made from cresylic acid 
and sodium sulphite and hyposulphite, and used for the 
treatment of mange and scab in sheep, has been decided to 
be free of duty under paragraph 657 of the Tariff Act of 
1897, as “ sheep dip.” — R. W. M. 

Injury to Health, &c., of Workpeople in Germany. 

Chem. Ind., July 15, 1903. 

The number of accidents occurring in 1902 was 8,427, 
almost exactly the same as in the previous year, but there 
1 were fewer fatal cases, 95 instead of 104, and fewer 
' that required compensation, 1,244 as against 1,273. Of 
the various causes, that which was responsible for the 
greatest number of accidcLts was the action of hot ma- 
terials and dangerous chemicals, including molten metal, 
gases and vapours. The number of accidfiits under this 
heading was 1,499, causing injury to 165 persons, of whom 
34 died. There were 48 accidents with explosives, injuring 
27 persons, of whom 11 were killed. The other mishaps 
were due more or less to the machinery and appliances 
used. In most cases the accidents were caused by the 
. carelessness of the workmen, who were often acting directly 
contrary to the regulations. In some instances the failure 
of the safety arrangements wp.s responsible. Only a few 
accidents were to be ascribed to unavoidable mischance. 

XIX.— PAPER, PASTEBOARD, Etc. 

Wood Pulp in Norway in 1902. 

Foreign Office Annual Series, No. 3040. 

There was a large increase in the production of 
mechanical pulp, some large new mills having been erected. 
The market was not satisfactory, owing to increased pro- 
duction, while there was a decreased consumption. The 
total quantity exported from the whole country, and from 
Christiania alone, in 1902 compared with the two previous 


years was : 

— 




Year. 


Whole of Norway, 

From Christiania, 








Dry. 

Wet. 

Ury. 

Wot. 



Tons. 1 

Tons. 

Tons. 

Tons. 

1902 


‘20,007 

341,05,3 

O.MlO 

31,466 

1901 


10,121 

299,356 

0.096 

35,977 

1900 


•21,5 R5 

301,645 

0,070 

38,052 


The total value of the export of this article in 1902 is 
cetimated at about 732,800L, being some 83,000/. more than 
in 1901. 

The manufacturers of chemical pulp have been working 
under the same unsatisfactory conditions as the manu- 
facturers of the mechanical pulp. Three mills have been 
out of work for a great part of the year. Prices declined 
throughout, without almost any check. The quantity 
exported amounted to 100,443 tons dry and 13,712 tons 
wet, a very large increase over the two previous years. Of 
j this quantity, Christiania exported 29,696 tons dry and 
[ 4,292 tons wet. The value of the export for the whole 
I kingdom corresponded almost exactly with the estimated 
value given of the mechanical pulp, both for 1902 and 
1901. 'I'he bulk of this production goes to the United 
Kingdom. In the five years 1897 — 1901 the quantity of 
pulp of both kinds eipoited has risen from 302,8.59 tons, 
of the value of 994,000/., to 382,846 tons of the value of 
1,249,866/. Tliese figures do not include the Swedish pulp 
exported over Norway. 
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Tho slack times affected the consumption of wrappinj^ 
paper, and German paper makers rrcdcred competuion j 
more acute, as they had, through over-production, to export 
what they could previously sell in their own home markets. 
The Norwegian mills have, however, been able to kee p going 
full time. Randsfjord Papirfabrik, which was burnt down 
in 1901, has been rebuilt and started. Moss Cellulosefabrik 
is increasing production, and at Granfos Papirfabrik altera* 
tions are being carried out for the same purpose. The 
Union Company has started a new pulp mill, which will 
manufacture sufficient wood pulp for its own requirements. 
At the Kauheim Cellulose and Papirfabrik, the manufacture 
of cellulose has been reduced to the extent of its needs for 
tho production of paper. The quantity of paper exported 
is about 52.720 tons (of which the United Kingdom takes 
40,471 tons) of all descriptions, of the estimated value of 
544,077/. The principal centres of the export of this 
article are Skieu, Draramen, Christiania, Christiansand, 
Sarpsborg, llrevik, Porsgrund and Troudhjera ; and the 
largest customers next to the United Kingdom, but to a 
much less extent, arc Germany and Holland. 

Wood Puli* at Yokohama (Japan). 

Foreign Office Annual Series^ No. 303 1 . 

Wood pulp first figured in the Customs returns in 1898, 
and, though tho import has not grown to large dimensions, 
3,736 tons were shipped to Japan in 1902, of which 1,366 
tons were larded at Yokohama. The duty per 133 lb. is 
34-2 sen (8.\d. approximately). The manufacture of pulp- 
made paper is growing largely, with the result that the 
demand may advance for some years yet ; but tho material 
is in the country, and only proper methods of working and 
transport are needed to obtain a local supply. As an 
instance it may be mentioned that the Oji Papermaking 
Company, near the capital, which as recently as 1900 
imported from abroad, has now set up a mill in the wooded 
districts and manufactures its own pulp, both chenncal and 
mechanical. 

The chief foreign supplies come from Germany and 
Norway. Canada only imported 313 tons in 1902-— figures 
which should be capable of great expansion if attention 
were given to the matter, 

XX. --FINE CHEMICALS, Etc. 

Oil of Pktit (Jiiatn in Paraguay. 

U.S. Cons. Reps. No. 1701, Jnlg 20, 1903. 

The industry of making essence from orange haves dates 
back more than 150 years, when trees were planted by 
the priests for essence making. To-day they form immense 
forests, which are full of small establishments for extracting 
essence. The natives look upon essence of orange as a 
healing ointment. They apply it to wounds and cuts, 
declaring that it permeates every part of the flesh, curing 
the diseased parts very quickly. They also say that it is 
a fine hair tonic. The orange peel is prepared for shipment 
and used for the purpose of making bitters, marmalades, 
&c. The essence is shipped in sealed cans, packeil in strong 
wooden boxes. The law of this country grants free exporta- 
tion to “ petit grain ” manufactures. The quality of the 
essence seems to be very good, and most of it is shipped to 
France. 

XXIIL— ANALYTICAL CHEMISTRY. 

Tub Government Laboratory in 1902-3. 

The report of the Principal Chemist (T. E. Thorpe, C.B., 
F.R.S.) upon the work of the Government Laboratory for 
the year ended March 31, 1908, has been published as a 
Parliamentary paper [Cd. 1680]. It deals with a great 
variety of subjects, the advice of the laboratory being 
frequently asked for by most Government departments. 
Its work may be divided into two main branches — (1) that 
in connection with the revenue departments, and (2) that 
in connection with other departments. As regards the 
Customs, the work of the year was much increased by 


the imposition of the corn and grain duties. Dr. Thorpe 
says ; — 

The total numVer of analyses and tests made in this 
laboratory during the past year was 61,442. Although this 
is numerically less than in the preceding year, the amount 
of work involved was greater, since the articles submitted 
for test under the corn and grain <liitit^s did not lend them- 
selves so readily to classification under fixed rates of duty 
as did the sugared goods, many of which were thus disposed 
of last year without actual test. 

The articles examined in tho ('u>toins I.aboratory may 
be conveniently classified as follows ; — 

A. Goods liable to spirit duty : — 

Heer, sjurit-', wine, preparations c 'uhiining, or made with, 
spirit. 

11. Drygoods: — 

Chicory, coffee, <’oe!):i, dried fruit, tea, tobacco. 

C. Saccharin suhstanct's, (1) Imports, (2) expoits. 
Sugar, molasses, glue,ose, sac'cliarin, and composite goods 
containing tlieni. 

D. Cereal ])ro«hii‘ts and article-- nmJc therefrom: — 
(1) Imports, (2) exports. 

K. Coal and fiu l: — Kxports only. 

F. Hydrometers and gauging instniiuents. 

G. Goods tested at the outports, and re-tested at tho 
Customs Laboratory. 

The descriptions of imports as given in the merchants’ 
entries are olten very erratic, and give, no clue whatever to 
the real nature of tlie goods. For example — crushed bones 
were entered as “semolina,” formahlehyde as “acetic 
acid,” fruit juice as “ tinned fish,” gingerbread as “ paiuts,” 
peas as “ cabbage seeds ” and “ bulbs,” sodium peroxide as 
“fancy goods,” varnish as “iron goods,” whilst “ mi- 
chincry ” and “ razor strops ” turned out to be tobacco 
fumigating powder and sugar-coated pills respectively. 

A great number of goods liable, or supposed to be table, 
to spirit duty were examined during the year, and many 
other classes of articles were also submitted. As regards 
sugar, the report says: — “Sugar, both imported and ex- 
ported, is now tested locally by officers instructed in the 
use of the polariscope, at the following ports as well as in 
London : — Bristol. Glasgow, Greenock, Leith, Liverpool, 
and Southampton ; and at Liverpool imported molasses 
also are tested locally by officers specially instructed for 
this purpose at the Customs Laboratory. In tho case of 
both sugar and molasses, the local tests ore checked by 
the selection of certain of the samples for retest in the 
Central Laboratory. The result of these retests proves 
that the testing at* the outports is, in general, very satis- 
factory. 

The “ rendement ” or theoretical yield of crystallizablo 
sugar has been determined in many cases with a view to 
the comparison with the present scale of sugar duties 
which is based upon this principle, and the results of these 
tests, whicli are still being continued, will bo tho subject of 
ii special report. 

Glucose being a tariff article and caramel usually made 
from it having a fixed rate of duty is not regularly 
sampled for test, the few samples received being only 
doubtful cases, improperly or insufficiently described on 
entry and sent for opinion as to correct rating. The im- 
position of a duty on starch as well as upoii cereals from 
which it is usually commercially derived necessitated au 
increase in the duty on solid and liquid glucose manu- 
factured from starch. This in turn caused a rise in the 
duty on caramel and other imported articles made from 
glucose, the rates on which had therefore to be revised. 

Saccharic, owing to the heavy duty of 1/. per lb. impose! 
thereon, and the convenience with which it can be trans- 
ported, presents great temptations to the smuggler, whose 
ingenuity has been exercised in a variety of ways to defraud 
the Revenue, 

The most notorious case was that of Kramer, tried at the 
High CJouri of Justice in February last. 

The defendant, after hearing the case stated by the 
Attorney-General, pleaded guilty, and was fined 9,300/. 



^82 


JOURNAL OP THU BOOIITT OP CHEMICAL INDUSTRY, 


[Aimc. si, uos. 


Preparations consistiog partly of sacebario are chained 
at the full saccbario rate of duty Of 657 samples sent to 
the laboratory as being suspected to contaio f^acchartn, 60 
were found to be dutiable and 597 free, but in addition to 
these the laboratory officers find it necessary to test a very 
large number of the ordinary samples for the presence of 
this substance, as it has been found surreptitiously admixed 
with the most unlikely materials with the view of evading 
duty. 

Besides the saccharin smuggling case above referred to, 
laboratory officers have been called to give evidence in a 
case of falsification of a Cu^^toms document, and in two 
cases of the illegal sale of sweetened tobacco. 

The increase in the amount and variety of the work 
thrown upon the laboratory by the imposition of the Corn 
Duties in April, 1902, was due to the fact that duty is 
charged not only upon the raw grain or fiour, hut also upon 
the numerous manufactured products derived from cereals 
.and used both for food and for industrial purposes. 

The distinction between flour or meal and the olTals or 
inferior products of milling was a question difficult of 
satisfactory solution. Its importance to the revenue and 
10 the merchant lies in the fact that the duty on the meal 
is 5f/. per cwt., whilst that on the offals was reduced to 
Ijd. per cwt., but there is in most cases no distinct line 
of demarcation between them, and the different grains 
yield different qualities of offals. It w'as necessary, how- 
ever, to decide upon some definition of “ offal” which would 
he applicable to all dutiable grains and be fair alike to 
the revenue and to the trade. A maximum limit of .50 per 
cent, of starch was adopted as the most generally applicable 
standard for offals, and this as dotcrniined by the official 
method of analysis and accepted by the loading analysts 
to the trade has worked very satisfactorily — the greater 
majority of hond-fide feeding stuffs falling into the category 
of ** offals,” and only those secondary milled products which 
from their high quality were fairly liable to the higher rate 
as flour or meal being so charged. 

The number of analyses and examinations made in the 
blxcise Branch of the Government Laboratory during the 
year ended 31st March, 1903, amounted to 83,370, or 2,949 
more than in the preceding year. The increase is principally 
in the samples examined for revenue purposes, but is also 
largely due to the numerous instances in which it is now 
deemed necessary lo ascertain that materials used in 
the brewing of beer are not seriously contaminated with 
arsenic. 

Eleven hundred and seventy-three samples of beer, wort, 
and brewing materials were tested for the presence of arsenic, 
the great majority of which were either quite free from that 
impurity or contained only traces ; but in 44 instances the 
amount was so notable that the brewers were informed in 
the ease of materials that they should not he used, and in 
the case of wort or beer that it should not be sent into con- 
sumption. The largest quantity of arsenious oxide found 
was: in malt, l/50th ot a grain per pound; in glucose, 
l/40th of a ^rain per pound ; in won, l/36th of a grain per 
gallon ; and in water-softening material, T/lOtbs of a grain 
per gallon. 

In connection with one of the samples of wort containing 
]/d6th of a grain of arsenious oxide per gallon, a sample of a 
substitute for hops sold as ** Hop Compo ” was forwarded 
for examination, and found to contain not only I /4th of a 
irrain of arsenious oxide per pound, but also 85 grains of 
oxide of antimony per pound. The Commissioners ot Inland 
Itevenue at once directed an inquiry to bo made into the 
origin of the “ Hop Compo,” and an inspector, in conjunc- 
tion with the local medical officer of health, elicited that it 
consisted of bops, chirotta, and tannic acid, and had been 
made by a druggist in the Midlands. This druggist does a 
large business in vetei inary medicines, one of which is a 
horse- powder containing a considerable proportion of oxide 
of antimony, and it transpired that some of the vessels r^sed 
in making the horse-powder had also been used in making 
“ Hop Compo.” ^^hough it was alleged that the vessels 
had been cleaned netween the two operations, there can be 
little doubt that in tbit way the ” Hop Compo ” bad become 
contaminated with oxide of antimony containing traces of 
•arsenic. No *• Hop Qompo ” was found in stock, and there 


is DO reason to doubt the statements that its sale was very 
small, and that only 2 lb. had been made at the time of the 
sale to the brewer in question. 

Details as to the action taken by the Government Labora- 
tory, by directlou of the Commissioners of Inland Hevenue, 
to prevent the use of material containing arsenic in the manu- 
facture of beer, have been brought to the knowledge of the 
Royal Commission by the chairman of the Board. 

The Royal Commission on Arsenical Pcisoning, in their 
first report, advised that the Board of lulaud Revenue 
should possess and should exercise powers to specify in 
detail iniividuul ingredients of beer which are liable, from 
their oritfin <»r mode of preparation, to bo oontaminsted by 
arsenic, to prescribe for every such ingredient, and for the 
different materials used in their preparation, an adequate 
test which should ensure their freedom fr m arsenic, and to 
prohibit, under penalty, the use in a brewery of any material 
which infringes the prescribed test. 

With a view to carrying into effect the above recommend- 
ation, the Board of Inland Revenue, with the approval of 
my Lords, decided to appoint a small committee to advise 
them as to the tests that might properly be described for 
the several ingredients that may be held to be liable to 
contamination . The committee was constituted as follows : — 
T. E. Thorpe, Esq., C.B.. F.R.S., Principal of the Govern- 
ment Laboratory (^chiiirmaii) ; Professor W. A. Tilden, 
D.Sc., F.U.S. ; Professor H. B. Dixon, M.A , F.R.S. ; 
Graham Aldous, Esq., John Paitinson, Esq., F.LC., with 
Mr. T. J. Cheater, of the Government Laboratory, as 
secretary. 

This committee has reported to the Board of lulaud 
Revenue, and their report has been laid before the Royal 
Commission on Arsenical Poisoning by the Chairman of the 
Board. 

The investigations undertaken for the Home Office have 
most largely eonsi.sted of the examioation of pottery glazes 
and of other substances liable to contain lead. Fourteen of 
such samples (against 55 in the previous 12 mouths) were 
submitted by pottery maoufacturers, and were examined, 
either as to ihe total amount of lead which was pjesent in 
the glaze or glaze-making material, or as to the proportion 
I of lead present in the soluble conditiou as defiur-d in the 
' Home Office regulations. The remainder of these samples 
i were taken by the Home O.ffice inspectors from the works 
; of manufacturers claiming exemption under the Home 
Office rules — (1) as users of leadless glaze, or (2) as only 
employing glazes in which the lead present was almost 
wholly in the insoluble condition. A complete statemeut 
can only be furnished by the Chief Inspector of Factories 
as to the progress made in the direction of securing that 
pottery shall be produced by the use either of leadlcss 
material or of material in which the lead present shall be 
j in such a state of combinitioa that in consequence of its 
I insolubility there is little chance of its injuring the health 
I of the workpeople employed in the manufacture. The 
I adjourned arbitration proceedings with reference to the 
I rules to be ultimately enforced in the industry will shortly 
be resumed. 

Scientific Apparatus: U.S. Customs Decision. 

Jul^ 10, 1903. 

The following articles, imported for use by the Uni- 
versity of Missouri, and not for sale, have been held to be 
I free of duty as “ philosophical and scientific instruments or 
I apparatus” under paragraph 638 of the Tariff Act of 
1897 : — Erlenmeyer flasks, crystallising dishes, beakers, 
beaker glasses, flasks, porcelain evaporating dishes and 
crucibles, condensers, calcium chloride tubes, casseroles, 
distilling flasks, thermometers. 

In another case the Boatd held the following articles to 
be subject to duty : — iron weights, grinding apparatus, 
forceps, crucible tongs, glass tubing. — R. W. M. 
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asterisk is affixed. The dates given are (i) in the case of Applioa- | 
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1.— PLANT, APPARATUS. AND MACHINERY. 

[A.] 17,027. Werner. Condensers. Aug. 5. 

,, 17,161. Winzer. Continuous muffle furnaces or 

kilns. Aug. 7. 

[C.S.] 22,323 (19021. «^riffin. Chemical and physical 
balances. Aug. 19. 

„ 14,939 (1903). Godden. Process of saturatinir air 

or gase.s with other vapours to different degrees 
of saturation. Aug. 19. 

II.— FUEL, GAS, AND LIGHT. 

i£A.] 17,183. Schulte-Steinberg. Utilisation ot blast- 
furnace waste.* Aug. 7. 

„ 17,215. Westinghouso (Gow). Method of and 

apparatus for the manufacture of gas. Aug. 7. 

„ 17,283. Koppers. Coke furnaces. Aug. 8. 

„ 17,319. Davies and Davies, lluuseu gas burner.* 

Aug. 10. 

„ 17,327. Von Bauer. Coke ovens. Aug. 10. 

„ 17,471. Middleton. A gglomerant for making com- 

pressed fuels. Aug. 12. 

„ 17,495. Schweich. Gas producers. Aug. 12. 

„ 17,514. Thomp.son. Peat blocks for fuel. Aug. 12. 

„ 17,594. Dittmar. Furnace for dry-distilling peat 

and slow-burning or distilling coal. Aug. 13. 

(C.S.] 16,986 (1902). Thwaite. Producing gas for motive 
power purposes, Aug. 1 2. 

„ 17,318 (W02). Adam. Manufacture of incandes- 

cent mantles. Aug. 12. 

„ 21,615 (1902). Mitchell. Incandescent smokeless 

futd. Aug. 12. 

,, 2267 (1903). Stacey and Matthews. Manufacture 

of gas. Aug. 12. 

„ 7466 (1903). Lake (Leiter). Coking ovens. 

Aug. 12. 

„ 9573 (1903). Turner. Apparatus for manufacturing 

gas. Aug. 19. 

,, 13,202 (1903). Jensen (Hiorth). Revivifying gas 

purifier waste. Aug. 12. 

„ 13,748 (1903). Abel (Gasmotoreu Fabrik Deutz). 

Production of heatiu^-^uses free from hydro- 
carbons from gas-cootaiiiing fuel in gas-producers. 
Aug. 19. 

Ill— DESTRUCTIVE DISTILLATION, TAH 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

f A.] 17,206. Scholts and Chem. Fabr. Ladenburg G. m. 
b. H. Separation of the phenols of coal-tar from 
the neutral constituents. Aug. 8. 

„ 17,585. Schwab. Saturators for sulphate of am- 

monia. Aug. 18. 

CC.S.] 22,381 (1902). Zeohmeister. Process for distilling 
lignites, coal| peat, wood, Ac. Aug. 19* 


IV.-COLOURINO MATTERS AND DYESTUFFS, 

[A.] 16,995. Johnson (lladisohe Anilin uud Soda Fabrik). 
Manufacture of azo dyestuffs and products to 
be used therefor. Aug. 4. 

„ 17,565. Newton (Bayer and Co.). Manufacture 

of new anthraquinone derivatives. Aug. 18, 

[C.S.] 23,437 (1902). Abel (Act.-Ges. f. Auiliufabr.). 

Manufacture of a sulphurised colouring matter 
directly dyeing cotton. Aug. 19. 

,, 23,830 (1902). Imray (Mcister, Lucius und 

Brilniug). Ne\^ colour lakes. Aug. 19. 

V.-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 17,076. Moleovorth. Rendering animal fibre and 
materials composed therefrom unshrinkable. 
Aug. 6. 

„ 17,365. Scott. Cleansing fluid for w'oul and Other 

animal fib'C'*. Aug. 10. 

„ 17,608. Ilardce.stle. Machinery for treating yarn 

or cloth with liquors, gases, vapours, &c. in 
motion. Aug. 14. 

„ 17,610. Hoyle aud Barker. Production of bleached 

yaro, ami appliances therefor. Aug. 14. 

[C.S.] 17,397 (1902). Harbe. Method of and apparatus 
for dry cleaning. Aug. 19. 

„ 18,756 (1902). Wetter (Halle and Co.). Appa- 

ratus for treating textiles with liquids. Aug. 19. 

„ 20,672 (1902). Boult (Chevolleau). Mercerising 

machines. Aug. 12. 

„ 21,602 (1902). Weiss. Impressing patterns on 

textile fabrics. Aug. 12. 

„ 21,848 (1902). Burghardt and Reid. Process for 

decreasing the inflammability of cotton yarns 
and fabrics. Aug. 19. 

VIL— ACIDS, ALKALIS, SALTS, Eto. 

[A.] 17,449. Tcherniac. Manufacture of eyauides. 
Aug. 11. 

„ 17,588. Johnsori (Chem. Fabr. Grieshoim Elek- 

tron). See under XI. 

„ 17,589. Johnson (Chern. Fabr. Griesheim Klek- 

tron). See under XI. 

>, 17,640. Ashcraft. Production of alkali metals. 

Aug. 14. 

[C.S.] 17,316 (1902). Evers. Apparatus for the manu- 
facture of sulphuric acid. Aug. 12. 

„ 17,976 (1902). Tcherniac. Manufacture of cyanides 

from sulphocyanides. Aug. 19. 

„ 18,108 (1902). Spence and Sons, Ltd., and Spence. 

Production of a new titanous sulphate. Aug. 19. 

„ 19,774 (1902). Ferrand. See under W, 

,, 11,126 (1903). Dumars. Apparatus for separating 

air into its constituent gases. Aug. 12. 

„ 14,194 (1903). Do Wilde. Manufacture of di- 

calciura phosphate, precipitated calcium sulphate, 
uud the regeneration of the hydrochloric or 
nitric acid used therein. Aug. 12. 

VIIL— POTTERY, GLASS, AND ENAMELS. 

[A.] 17,075. Slowak. Pottery kilns or the like. Aog.6« 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 17,061. Wilson. Brick kilns.* Aug. 5. 

[€•8.] 2011 (1993). Czermak and Buxbaum. Manafac- 
turing artificial marble. Atig. 19. 
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Xv-MBTALLUEOT. 

[A,] 17,434. Mills (Bradley). KedactioD of iron and 
other metals from their ores.* Aug. 11. 

„ 17,641. Sol man and Kirkpatrick>Picard. Recovery 

of mercury from its ores or compounds. Aug. 14. 

[C.S.] 17,709 (1002). De Alzugaray. Extraction of ! 
precious metals from their ores. Aug. 12. 

„ 26,980 (1902). Leitch (Muasonez). Manufacture 

of steel from chromic pig iron. Aug. 12. 

„ 27.360 (1902). Sulman and Kiikpatrick-Picard. 

Recovery of precious metals. Aug. 12. 

„ 28,005 (1902). M‘Avlhur. Solder for aluminium. 

Aug. 12. 

10,648 (1903). Huffelmann. Preparing fine, graim- | 
lated, or sand ores for making into biiqUettes and 
making them fit for use in the blaat-furnuce. 
Aug. 19. 

^ 13,557 (1903). Callmann and Rormann. Liquid 

soldering corapoirition. Aug. 19. 

XI.— BLKCTBO-CHEMISTRI AND ELECTRO- 
METALLURGY. 

[A.] 16,989. Steenlet. Procef'S for obtaining copper by 

electrolysis from solutions.* Aug. 4. 

„ 16,992. Gaye. Electrolytic cells. Aug. 4. 

„ 17,399. Euery (McCarty and Beebe). Process of 

decomposing water by electrolysis.^ Aug. 11. 

„ 17,587. Johnson (Chem. Fabr. Griesheim Elck- 

troiij. Manufacture of electrodes for electrolytic 
purposes. Aug. 13. 

„ 17,588. Johnson (Chem. Fabr. Griesheim Elek I 

tron). Production of bichromates and alkali from 
alkali chromates. Aug. 13. 

„ 17,589. Johnson (Chem. Fabr. Griesheim Ekk- ' 

tron). Production of potassium chromate from ; 
chrome ironstone. Aug. 13. 

[C.S.] 19,774 (1902). Ferrand. Production of caustic 
soda and sodium hydrochlorite by electrolysis. i 
Aug. 19. 

„ 9932 (1903). Ho worth (Trollhattans Elektriska 

Kraftaktiebolag). Treating materials by radiated 
or reflected heat in electric furnaces. Aug. 19. 

„ 10,703 (1903). Harrison (Buffa). Primary and 

secondary electric cells. Aug. 12. 

„ 14,823 (1903). Starrett. Metal anodes. Aug. 12. ' 

XIL— FATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 17,035. Leppert and Rogoviu. Process for the ' 
boiling of dry oils for laOquer and varnish manu- 
facture. Aug. 5. 

[C.S.] 21,088 (1902). Stanley and Cottoh Seed Co., Ltd. 
Treatment of cotton seed. Aug. 19. 

XIII.— PIGMENTS, PAINTS} RESINS, VARNISHES, 
INDIA-RUBBER, Etc. 

A, — Pigmenti, Paints, 

[A.] 17,120. Kollinger. Binding media for oil colours ; 
Aug. 6. 

[C.S.J 10,280 (1903). Robinson. Damp- proof coating or ; 
paint. Aug. 19. 

„ 13,102 (1903). Armbruster and Morton. Pro- 

cesses of tnaking pigments. Aug. 12. 

„ 14,385 (1903). Boll6 (Hirschfeld). Manufacture 

of paints and pigments. Aug. 19. 


ti,^ResinSt Cornishes, 

[A.] 17,035. Leppert and Rogovio. See under XII. 

„ 17,135. Tixier and Rambaud. Manufacture of var- 

nishes by the direct solution of gum.H without 
previous fusion. Aug. G. 

C. — India-rubber^ ^c, 

[A.] 17,156. Frankenberg, Ltd., Frankenberg and Bet- 
teridge. Rubber solutions or compounds. Aug. 7. 

XVL— SUGAR, STARCH, GUM. Etc, 

[C.S.] 7998 (1903). Stein and Crosfleld. Manufacture 
and refining of beet, cane, and other EUgars. 
Aug. 12. 

XVII.— BREWING. WINES, SPIRITS, Eto. 

[C.S.] 10,729 (1902). Wyers. Preserving yeast. Aug. 19. 
„ 20,228 (1902). Sefton-Jones (Highton). Purifl- 

cation of raw or immature alcoholic liquors. 
Aug. 12. 

„ 10,426 (1903). Lapp. Process for germinating grain 

under pressure in closed receptacles. Aug. 19. 

„ 11,325 (1903). Somld. Treatment of malt for 

alcoholic fermentation. Aug. 12. 

XVIII.— FOODS } SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A,^Foods, 

[A.] 17,124. Brooks. Composition for preserving eggs. 
(U.S. Appl, Oct. 8, 1902).* Aug. 6. 

„ 17,322. Brookes (Libby). Food compounds. 

Aug. 10. 

[C.S.] 17,486 (1902). Kkenberg. Manufacture of milk 
powder. Aug. 19. 

B. ’^Sanitation ; Wafer Purification. 

[A.] 17,661. Boult (Vasseux). Treatment of wash and 
other waste waters or residues. Aug. 14. 

„ 17,713. Duncan. Treatment of sewage. Aug. 15. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 17,347. Johnson (Badische Auilin und Sodafabr.). 
Manufacture of oxybenzaldehydes and ox}benzoio 
acids, and intermediate products. Aug. 10. 

[C.S.] 23,988 (1902). Newton (Bayer and Co.). Manu- 
facture of pharmaceutical compounds. Aug. 12. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 17,372. Imray (Meistor, Lucius und Briining). 
I*roduction of coloured photographs, and materials 
therefor. Aug. 10. 

[C.S.] 20,069 (1902). Cobenzl. Processes for making 
sensitive emulsions for photographic purposes. 
Aug. 19. 

„ 20,141 (1902). Cobenzl and Mies. Mediums for 

use in producing photographic pictures on fabrics, 
&c. Aug. 12. 

XXII,— EXPLOSIVES. MAtCBES, Etc. 

[A.] 17,515. Hell, Manufacture and purification of 
nitrocellulose. Aug. 12. 
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ANNUAL GENERAL MEETING, NEW YORK, 1904. 

Members who contemplate attending the next General 
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the General Secretary as soon as possible, in order that ^ 
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abstracted for the Journal, in which case no reprints can 
be famished to the author. 
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or permanent. Multiplication of addresses is also to be | 
avoided as tending to create confusion. When sending j 
subsoriptions, the use of the form attached to the application | 
helps in the verification of addresses, on which the safe | 
delivery of the Journal depends. j 
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E R R A T U M. 


LEVAN : A NEW BACTERIAL GUM FROM 
SUGAR. 

a. GKKIG-BMTTH AND TH08. STEEL. 

(This Journal, 1902, 1381 — 1385.) 

Page 1385, col. 1. — Two last sentences of the paper, 
beginning with “ Comparatively speaking,” should be 
transferred to end of discussion, same page, col. 2. 


©bituarp. 


JOHN CALDERWOOD. 

MEMBEU OF THE 80CIKTV OP CHEMICAL TNOUSTRY. 

John Calukrwood, born in Edinburgh on November 
25th, 1840, was the second son of William Caldcrwood, 
and a younger brother of the late Prof. Henry Calder- 
wood, LL.D., of Edinburgh. He was educated at the 
Edinburgh Institution and the Royal High School. In 
these early days it would appear that he was strongly 
attracted to the legal profession, for which his logical 
mind undoubtedly fitted him. After entering Edinburgh 
University, however, he decided to take up the study of 
chemistry, being largely influenced by the character of 
his teacher. Prof. George Wilson. After completing 
his studies at the University, he proceeded to Germany 
to extend his acquaintance witli scientific methods. On 
his return to this country he entered the laboratory of 
Dr. Angus Smith, of Manchester, and, after a brief 
residence in that city, he was selected to fill the post of 
research chemist in the laboratory of Dr. James Young, 
F.R.8. Dr. Young was at that time engaged in an 
extensive series of experiments on the destructive 
distillation of various coals for the purpose of obtaining 
paraffin. As one result he obtained in 1850 a patent 
for the manufacture of paraffin and parafiin oil from 
bituminous coal, which became the basis of the Scotch 
oil industry. Dr. Young's business having been con- 
verted into a company (the present Parafiin Light and 
Mineral Oil Co.), Mr. Calderwood was appointed 
manager of the works at Addieweil, Midlothian. 

He was thus closely connected with the early develop- 
ment of the Scotch oil industry, which has since risen 
to a position of national importance. 

In 1879, he was admitted a felldw of the Royal 
Society of Edinburgh. 

In 1880, Mr. Calderwood was appointed manager of 
Price’s Patent Candle Co., Ltd., ^coming a few years 
later managing director. 
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He applied hU scientidc knowledpre and experience to 
the improvement of old and the introdnetion of new 
processee, and hie commercial ability wat^ devoted to 
directing the pol'cy of the company with eminent 
auocess. 

Mr. Calderwood’s exceptional qualities were fully 
recognised in the technical and commercial world, and 
his straightforward and (inn character gained him the 
respect and confidence of his associates. In addition to 


this, he was always mindful of the welfare of the workdrs 
in his charge, and it is to his initiative that they owe the 
institution of an old age pension scheme. 

Mr. Calderwood was an original member of this 
Society. 

In 1886, and again in 1880, he was elected a Member 
of Council, becoming a \ ice- President in 1894. 

i^ffer a long illness he tlied on the 20th of August, 
aged 6:i years. 


Hournal anh ^at^nt il[itt[raturc. 


Class. Page. 

I. — General Plant, Apparatus, and Machinery 987 

n. — Fuel, Gas, and Light 989 

III. — ^Destructive Distillation, Tar Products, 
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IV. — Colouring Matters and Dyestuffs 901 

V,— Preparing, Bleacbm|r, Dyeing, Printing, 

and Fimshing Textiles, Y ams, and Fibres 998 

VI. — Colouring Wood, Paper, Leather, Soo 094 

VII. — Acids, Alkalis, and Salts, and Non* 

Metallic Elements 095 

VIII.— Glass, Pottery, and Enamels — 

IX. — Building Materials, Clays, Mortars, and 

Cements 996 

X. — Metallurgy 999 

XI. — Electro-Chemistry and Electro-Metallurgy 1 003 

XII. — Fatty Oils, Fats, Waxes, and Soap 1004 


Class. Page. 

XIII. — Pigments and Paints j Resins, Varnishes, 

Ac. ; India-Hubber, &0. 1006 

XrV. — Tanning; Leather; Glue, Size, Bone, and 

Horn ; Ivory and Substitutes 1007 

XV. — Manures, &o 1 008 

XVI. — Sugar, Starch, Gum, &c 1008 

XVII. — Brewing, Wines, Spirits, &c 1008 

XVIIL — Foods; Sanitation; Water Purification; 

and Disinfectants 1010 

XIX. — Paper, Pasteboard, Cellulose, Celluloid, &o. 1011 

XX. — Fine Chemicals, Alkaloids, Essences, and 

Extracts 1012 

XXL — Photographic Materials and I^occsscs 1014 

XXII. — Explosives, Matches, &o 1015 

XXIII. — Analytical Chemistry 1015 

XXIV. — Scientific and Technical Notes 1020 


Patent Specifications may be obtained by post by remitting at follows *— 

English.— %d, each, to the Comptroller of the Patent Office, 0. N. Dalton, Esq., Southampton Buildings, Chancery lAue, London, W.C. 
United States.— ^d. each, to the Secretary of the Society. 

French.—! fr. 26 c. each, to Belin et Cie., 66, Rue des Francs- Bourgeois, Paris (3*). 


I.-PLANT. APPAEATUS AND MACHINERY. 

Pure Gases ; Apparatus for the Preparation of . 

II. Morrison. VII. , page 995. 

English Patents. 

Centrifugal Machine for Separating Fluids of Different 
Densities, J. W. Macfarlane, Glasgow. Eng. Pat. 
15,828, July 16, 1902. 

Ak improvement on Eng. Pat. 21,744, 1892, consisting of 
a separating device in the drum, made of dished discs. The 
device is in two sections, with an annular space between 
them, into which the liquids are fed. The outer and inner 
sections may be in one piece, in which case a series of 
holes or slots, permits communication between the plates. 

— W, P. S. 

Evaporating Apparatus ; Impts, in . F. W. Scott, 

London. Eng. Pat. 20,401, Sept. 18, 1902. 

Fob the purpose of maintaining a constant level of liquid 
in evaporating apparatus, the evaporator is connected at its 
upper and lower ends wi^ a separate closed vessel, which 
b provided with a supply pipe controlled by a float valve 
and with a 8ight-gla88.--*R. A. 


Separating Solid or Liipiid Particles from Gases and 
Vapours / Method and Apparatus for — . K. Theisen, 
Baden-Baden, Germany. Eng. Pat. 13,034, June 10, 
1903. 

This method, which is applicable for purifying blast-furnace 
gases, drying steam, or in distilling or evaporating appa- 
ratus for tar, succharioe liquors, brine, &c., consists in 
projecting the gases or vapours upon a quiescent cushion 
of gas or vapour, so that the solid or liquid particles con- 
tained in the former are caused by their momentum to pass 
into and be retained in the cushion, while the gases or 
vapours are deflected by the cushion and pass away. (See 
also Eng. Pat. 12,693 of 1901, and U.S. Pats. 704,593 and 
709,527 ; this Journal, 1902, 904, 1322, and 1903, 147.) 

— U. A. 

United States Patents. 

Mixing and Dissolving Apparatus. L. P. Burrows, 
M^ashington, D.C. U.S. Pat. 735.206, Aug. 4, 1903. 

Insiob a vessel is fixed a rotating shaft carrying an outer 
and an inner set of stirring-buides, which are arranged 
spirally round the shaft and inolioed in opposite directions 

— L. F. O. 
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Evaporating Liquids t ' 

Bcraan, and H. Andr^ Buch, Germany. U.&. Pat , 
736,348, Ang. 4, 1903. 

Saa Kng. Pat 6847 of 1903 ; tUe Journal, 

Centrifugal Apparatus. F. Keesler. Rorario, Argentina. 

^ y J35 4^ ,903. 

A cotLAPBiBUC jacket, which is opened out and placed 
between the drum and the outer casing of a centnfufml 
separating apparatus, directs the liquid thrown off by the 
centrifueal drum to a convenient outlet) when the jacket 
is made to collapse, the liquid is projected against the inner 
wall of the outer casing, and passes thence to a different | 
outlet.*— L. F. G. 

Goa rCrucible^ Furnace. P. S. Harvey, Assignor to the 
Acme Gas Co., Chicago, 111. U.S. Pat. 735,765, Aug. 11, 
1903. 

The clisraber of the furnace consists of a hollow cylindrical 
mould with side openings inclined downwardly ; it is sur- 
rounded by a metal casing, the space between casing and 
mould being filled with mineral wool or the like. The 
bottom of the mould is removable, and is provideil with 
a set of upward projections adapted to support the crucible. 
The cover is also removable, and consists of two parts, one 
of which is provided with a vent. The gaseous fuel is 
supplied through pipes having nozzles located in the side 
openings of the mould, which direct the fuel downwardly 
and inwardly against the projections 

mould. With this arrangement the jets of fuel meet below 
the crucible, and the nozzles are out of the way of matter 
dripping from tho crucibie.— K. A. 

Fbenor Patents. 

Milling and Mixing Macliineri/ for Paper-making and 
other Raw Materials. J. Wiistenhofer, Germany, hirst 
Addition, dated Jan. 10, 1903, to Fr. Pat. 282,990, Nov. 
14, 1898. 

The pendulum mill described in the main specification (Eng. 
Pat 26 718 of 1898 ) this Journal, 1899, 255), originally 
intended for reducing rags, &c., may be adapted for 
grinding hard materials. The mam shaft, which ^ivcs the 
suspended pestles their motion in a circular path, is driven 
from below, and by means of gearing at the top it 
Uneously imparts an independent rotation to the pestles 
about their own axes in either directicu, J. h. . 

Measuring Tanks of Adjustable Capacity A. Bontemps. 
Fr. Pat. 328,552, Jan. 17, 1903. 


Two precisely similar tanks are placed side by stfiv; The 

liquid enters one tank through an inlet cock, and rises in 
the tank und an outside gauge tube, till it overflows over a 
weir placed in the latter. The overflow ^ses trough a 
valve into the other tank. The gauge tube is 
pipes, sliding one inside the other, and the height of over- 
Tw ind therefore the capacityof *e tank, can be regidated 
by raising or lowering this tube by m^ns of a screw and 
hand-wheel. The inlet and outlet cocks are provided with 
band wheels, which ore so constructed that wither cock can 
be opened before the other is shut.— L. h. U. 

nJtfirs for Wine, Oil, and other Liquids, J. Salvarelli, 
fZJe iv. Fat. 328,715, Jn, 23, 1903. 

The filter consists of a chest having iwo of its sides 
'sinnoA with rectangular openings, into which hollow filter- 

bamSttrirg cloth t the liquid flitera inwards, and escapes 
bag of aitenr^ frames by means of taps. The 

from *b6 .„njpg ,re clamped by screws to the outside of 
. Ld rti^WnS Tr^gh which the ends of the 
etths project! arw mUe tigh* by rubber or Y^^ng. 

PfRcr-Prwr. 


ftU fluih into a recess of the filter-press and a tig^. 

joint is made bv prewing this frame the miU. m 

which a caoutehonc ring lies m a groove a^ abuts ag^i^ 
the edge of the perforated plate. These filter-presses can 
be stenlised with vspourf.— L. F. G. 

i Separating Liquids from Solids t f 

1 C. S. Wheelwright and J. T. hiske, jun. Fr. Pat. 329,051, 
Feb. 3, 1903. 

; See U.S. Pat. 719,541 of 1903 ; this Journal, 1903, 288. 

— 1. fc. JJ. 

! Drying Solid or Non-solid Materials with Absorbents t 

■ Process for . m Vacuo, L.-A. Morel. Br. PaL 

I 329,092, Feb. 4, 1903. 

i The materials are submitted to as perfect a vacuum as 
possible, without being heated, and the aqueous vapours 
absorbed by sulphuric acid or phosphono anhydride. The 
process is adapted for the drying of gluten, starch, flour, 
flowers, fruits, tomatoes, the white and yolk of eggs, cocoas, 
chocolates, butters, and fats.— L. F. O. 

Evaporating Sugar Extracts, Saline Solutions, Ap- 
paratus for A. Freitag, Germany. Br. 1 at. 

320,015, B'eb. 2, 1903. 

I,ow-pre 8SDRE steam is used for heating, and is sent 
through along system of heating tubes at a cousiderable 
speed, the heating-tube system being provided internally 
with baffle plates placed obliquely to the entrance of ihe 
steam; to ensure high speed of the st^m, the eutraiice 
pipe is wide, and a fan is placed inside it. In the centre 
of the heating tubes is placed a vertical circulation pipe, 
and inside this an endless screw is placed eccentrically, 
i which keeps the liquid te be evaporated thoroughly mixed. 

Another pipe is laid on for high-pressure steam, to complete 
! the evaporation at any desired higher temperature, the low. 

' pressure steam being first shut off. L. F. G. 

Washing Salt ; Apparatus for , and other Materials. 

It. M. A. Butin. Fr. Pat. 329,396, Feb. 14, 1903. 

i The salt or other material is washed by passing it through 
* a series of apparatus, and systematically supplying the 
washing liquor, the salt and washing liquor passing through 
the apparatus iu opposite directious. Each apparatus 
' consists of a U-tube, one limb being narrower than the 
I other, and having a number of inlets In, In 1> In 2 id its nena, 
these connecting with a pump B",,, drawing liquid from 
the reservoir Gn+2. The reservoir Gn+2 « 
overflow of the apparatus An-\^2. Ihe overflow f“be of 
An similarly feeds a reservoir Gn, which supplies the 
apparatus of order w- 2. 


Fio. 1. 





The apparatus works as follows : — The pump F» is set 
i in action, and a mixture of salt and liquor falls luto An 
i the tube Bn-l. The salt descends ihe tube An, wbi^ 
j a current of liquor enters the lower limb of the U-tuoe 
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through If», Sen., risiag in An and forcing out the | 
liquor that entered with the salt into Gn. The oalt is ; 
oarri^ through the U>tabe. and leaves at Bn. fhUing into j 
the tube An+l of the next apparatus. 


Fig. 2. 



The salt is fed from a hopper into the first tube A, (Fig. 2) , 
and carried down by water from the reservoir G.^. The 
overflow from the first apparatus is filtered and supplied to 
the last apparatus. This last tube B4 discharges its mixture 
of salt and liquor ou to a sieve or endless band, whence 
the salt is carried to the drying chambers ; while the liquor 
falls into the reservoir G5 and is pumped to the last but 
one apparatus. The liquor from the overflow tube of 
the last apparatus is pumped into the antepenultimate 
apparatus (2'). — L. F. G. 

II.-PUEL. GAS, AND LIGHT. 

Gases ; New Quantitative Method for Determining Dust 
in — . L. Martius. XXIII., page 1016. 

English Patents. 

Carbonising Peat. T. Ledcrmillier, Lemberg. 

Eng. Pat. 21,587, Oct. -3, 1902. 

The peat is subjected simultaneously to heat and heavy 
pressure by means of an oven and an external hydraulic 
press, the cylinder and piston of which are below the oven, j 
and are protected from the heat of the latter by an inter- ; 
vening spacing box. Means are provided for feeding the j 
peat into moulding boxes, running on tracks on the press- 
plate frames; and the press plates are ribbed, to form ; 
channels for the passage of fire gases. To facilitate the ! 
storage of heat in the plates, the channels arc faced with a | 
material of greater heat capacity than the plates themselves. | 
The mould boxes are mounted on lateral wheels so as to tip i 
at one end, and this end is fitted with a third wheel running | 
on a roller path. The oven is provided with a number of • 
feed openings, closed by counterpoised slides. The car- I 
bonised peat is dumped from the moulds into a pit, the i 
moulds being then righted by a pair of arms fitted with 
rails engaging with the end of the mould box. A receiving 
car in the pit ha? counterbalanced hinging covers, which 
open downward under the weight of the peat and then close 
automatically. The filled cars run on tracks surrounded 
by cooling chancels for preventing the ignition of the hot 
peat. — C. S. 

Combustible Materials f Improved Process for the Aggio- 

meration of . G, Charles, Paris. Eng. Pat. J 4,098, 

June 24, 1903. 

Sbe Fr. Pat. 323,341, Jan. 7, 1903 ; this Journal, 1903, 944. 

—A. S. 

Coking Ovens or Furnaces ; Impts. in [Oas- Heated"] , 

F. Fallenberg, Dortmund, (xcrmany. Eng. Pat. 9605, 
April 28, 1903. 

To enable the heating to be varied, as required, at different 
parts of an under-fird ookinjg oven or furnace; and to permit 
the ^s jets to be removed tor cleaning, &o. without inter- 
rnptiug the working, the gas-supply pipe has a series of 
valve-controlled branch pipes arranged noderneath each 


wall of the oven, each bmuoh pipe having a series of heating 
jeu, and being adapted to heat a certain portion of the oven 
wall.— U. A. 

Oil-Fuel Burners, T. Clarkson and The CUrkaon and 
CapcI Steam Car Syndicate, Ltd., Chelmsford. Bog. 
Pat. 18,501, Aug. 22, 1902. 

The invention relates to oil-fuel burners, and refers mainly 
to subsidiary burners for vaporising the fuel necessary to 
start a liquid hydrocarbon burner, and maintain U until the 
vaporiser, directly heated by the main burner, Is raised to 
the necessary temperature. The burner consists of a series 
of wicks of asbestos, Ac., mounted on a peg or support, 
with or without a wrapping of wire or gauze ; and a fan is 
provided for sending a current of air through the box con- 
taining tiie wicks, and thi»8 delivering the flame on to the 
vaporising tube. — C. S. 

Furnace for Gas Generators, Producer- Gas Plant, Refuse 
Consumers, and the like. A. Desgraz, Hanover. Eng. 
Pat. 11,820, May 23, 1903. 

The furnace grate consists of a cooling worm or coll of 
suitable material, fitted with arranj^eineuts for turning, and 
supported by suspension from a joist provided with notches 
for the reception of tlm convolutions of tho coil. An ash 
trough is mounted within the coil, to prevent the accumula- 
tion of ashes on the lower part of the convolutions. — C. S. 

Gas Producers, W. J. Crossley and T. Kigby, Openshaw, 
Manchester. Eng. Pat. 18,892, Aug. 28, 1902. 

An internal cylindrical casing, lined with firebrick, is fixed 
within another concentric casing, which latter extends 
below the inner casing, and is enclosed at the bottom to 
form a water seal. The fuel is fed into the proiucer 
through two or more hoppers, which are placed round the 
outside of a bell-shaped gat exit, so that the fuel gets 
heated before it reaches the working level of the producer. 
The air is heated in the annular space between the two 
casings, and passes through a cylinder, the lower part of 
which is sealed in water, before entering the fuel bod. The 
fire grate, which may have a convex or concave face, is 
supported on this cylinder, and is provided with a sand 
seal, which is not affected by the beat of the furnace. 

The fire ^rate can he revolved if desired, being mounted 
on ball bearings. — T. F. B. 

Fumes and Gases $ Apparatus for Purifying — , 
8. Elliott, Newcastlo-on-Tyue. Eng. Pat. 16,889, July 
30, 1902. 

SaiOKE or furnace fumes are purified from soot, dust, or 
noxious vapours, the sooty particles being recovered in a 
form suitable for use as lamp-black, whilst the noxious 
vapours or gases, such as sulphur dioxide and ammonia, are 
absorbed by water to obtain a solution suitable as a dis- 
infecting liquid or a fertiliser. The ^ases are forced through 
a tank or scrubber partly filled with water and oovered 
with strainers, the water which passes through the strainers 
being discharged into a settling tank, so as to establish a 
continuous circulation of the liquid, whilst the fumes or 
gases passing through the strainers are led off at the top. 
The washing taukis provided with a rotary beater mounted 
on a hollow axle, through which the fumes or gases arc 
introduced. — It. A. 

Light, Artificial} Means for Changing the Colour 

of . The B.-itish Thomson-Houston (Jo., Ltd., 

London. Eng. Pat. 18,083, Aug. 16, 1902. 

Ik order to counteract the objectionable green tint of the 
light from a mercury- vapour electric arc-lamp, the light is 
transmitted through a fluorescing medium, such as a solution 
of Bhodamine, the solvent being either an aqueous solution 
of gelatio, water-glass, or some other inorganic material, this 
being applied to the surface of a screen. — C. S, 

United States Patents. 

Fuel s Process of Manufacturing Artificial . H. C. B. 

Forester, Sketty. U.S. Pat. 736,083, Aug. 11, 1903. 

Sbb Eng. Pat. 7905 of 1900; this Joornil, 1901, 850. 

~T. F. B, 
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Kiln i Coniinuoui — . W, A. Butler, Saa Francisco, 
Cal. U.S. Pat. 735,462, Aug>. 4, 1908. 

The fuel is ** burned in suspension *’ in combustion chambers 
eiitendinit longthwiie below the floor of the kilo and opening 
into the kiln. These chambers are parallel with and 
between the side walls of the kiln, and parallel or concentric 
with the semi'aonular walls at the ends of the kiln. They 
are combined with fuel pipes and horizontal damper-con- 
trolled draught flues, for supplying fuel and air to the 
burners in the combustion chambers. — A. G. L. 

Gait f Process for Making . W. Kent, Passaic, N.J. 

U.S. Pat. 735,272, Aug. 4, 1903. 

The charge of coal is** blasted to incandescence,” a fresh 
charge of coal put on, and air blown into the charge at its 
top and bottom, steam or water being simultaneously fed in 
at the lone of highest temperature. The gas is withdrawn 
from half-way up the charge. — L. F. G. 

Fbknch Patents. 

Burner [^Heating^ for Alcohol. Soc. Legrand et Dcsalles. 
Fr. Pat. 328,724, Jau. 26, 1903. 

A RiNo-sifAPED burner, for boiling, intended to consume 
alcohol or other liquid combustible ; it contains a vaporising 
chamber in contact with the place of combustion, and so 
arranged that when first brought into use, liquid fuel trickles 
from the orifice which afterwards serves as the air-injector 
jet, fallinjr into a basin underneath the burner proper, where 
it can be ignited. The flame plays on the vaporiser until 
liquid fuel uo longer reaches the jet and the basin is no 
longer replenished, when the apparatus behaves normally 
as a vapour burner, the working flame supplying the heat 
required for vaporisation. — F. H. L. 

Combustible Liquid for Explosion Motors. F. de Mare. 
Fr. Pat. 328,909, Jan. 29, 1903. 

See Eng. Pat. 3626 of 1903 ; this Journal, 1903, 860. 

— T. P. 11. 

Gas } Illuminating , and its Manufacture. W. H. 

Gaze. Fr. Pat. 328,055, Jan. 30, 1903. 

See Eng. Pat. 2283 of 1903 ; this Journal, 1903, 900. 

— T. F. B. 

Retorts ; Vertical Regenerative , for the Gns fication 

of Coal, ^c. C. Westphal. Fr. Pat. 320,008, Feb. 2, 
1908. 

Vertical retorts are described, larger at the base than at 
the top, set in regenerative furnaces, and fitted with appa- 
ratus for the constant delivery of coal at the top and 
constant removal of coke at the base. They are also 
claimed to be suitable for the carbonisation of wood and 
peat, and for the causticisation of chalk. — F. II. L. 

Water-Gas Producer. F. Hauke and C. Fuchs. 

Fr. Pat. 329,028, Feb. 2, 1903. 

In a small-sized continuous water-gas producer intended for 
such purposes as the supply of explosion engines, the gas is 
di-awu out of the heating chamber by means of a water in- 
jector. The gas leaves the producer through an annular space 
surrounding a vessel containing water, the level in which can 
be let to, and maintained at, any desired point. Here the gas 
vaporises the water, iu quantity depending on the amount 
of liquid present, and the steam is drawn by the suction 
of the aspirator into the producer through a coil lying 
among the fuel. The injector leads into a chamber acting 
as a msplacement holder, the depth of liquid in which is 
also under control ; and thus it delivers gas at the desired 
constant pressure. It is claimed that the apparatus may be 
made to yield much hydrogen and little carbon monoxide, 
or vice versa, as may be wished ; and it is also claimed 
that the porous fuel iu the producer is kept at a very high 
temperdture by the steam drawn in.— F. H. L. 

Washing Fumacjc Gases, Generator Gas, Fumes, ^c.; 
Process vnd apparatus for — i K Kratochvil. Fr. 
Pat, 828,798, Jan. 26, 1908. 

See Eng. Pat. 6887 of 1908 ; this Journal, 1908, 860. 

- T, F. B. 


■ Illuminating- Gas \Aeeiglene], and Apparatus for its 
Production. J. Reid. Fr. Pat. 829,149, Feb. 6, 1903. 

; Acetylene gas is led to a twin, Argand, or other proper 
. acetjplene burner, where it is burnt so as to produce a self- 
, luminous flame, upon which streams of oxygen impinge. 

— F. 11. L. 

Arc Lamps; Production of a** Pure** Light from . 

A. Rignon and F. Christen. Fr. Pat. 328,829, Jan. 19, 
1903. 

Tub carbons employed in arc lamps are freed from metallic 
impurity by suitable treatment, such as washing in dilute 
nitric acid and water ; and they are supported m position 
so as not to come into contact with any metallic portion or 
the lamp conducting the current, but touching ouly the 
cables bringing the current, which cables must not “ touch 
any metallic part.” This method of treatment is claimed lo 
prevent any alteration in colour of the light developed, 
to make the electrodes last longer, and to yield a specially 
** pure light. — F. H. L. 

Mantles for Incandescence Lighting. R. Berthold. 

Fr. Pat. 328,824, Jau. 27, 1903. 

See Eng. Pat. 1954 of 1903 ; this Journal, 1903, 789. 

— T. F. B. 

Ill -DESTEUCTIVE DISTILLATION. 

I TAE PRODUCTS, PETROLEUM, 

AND MINERAL WAXES. 

Ammonium Sulphate ; Manufacture of . G. Keillor, 

jun. J. Gas Lighting, 1903, 83, [2100], 361—366. 
(Paper read before the North British Association of Gas 
Managers.) 

The question is discussed whether it is profitable to manu- 
, facture ammonium sulphate in small gasworks, and the 
, author, in describing his plant and giving the cost of 
working, indicates that it may pay well. 

The plant used is of the continuous type, aud is not run 
usually for more than an hour or two at a time. The 
saturator, which is of rolled-plate lead, is used three- 
quarters full of sulphuric acid of 1*34 sp. gr., working 
- preferably at a temperature of 225*^ — 230"' F. 

The average sample of liquor shows a specific gravity of 
; 1*018, and contains 1*58 per cent, of ‘‘ free ” ammonia. 

! The fixed ammonia, 0*17 per cent., is not utilised. As the 
i result of a year’s working, 38 tons of ammonium sulphate 
i were produced from about 98,800 galls, of liquor, aud 
realised 437/. This represents the liquor from 3,438 tons 
I of coal. The cost of production averaged 4/. 19s. 7*2(/. 
per ton (including 2/. 17s. 10* 73d. for acid), thus showing 
a net profit on the year’s work of 232i. 5s. 8(/., or Is. 
per ton of coal used. 

J The total profit, for suljihate, tar, and crude naphtha, 

; works out at 514/. 15.s., or 3s. per ton of coal, as com- 
pared with which was the amount realised on the 

tar and liquor per ton of coal, before sulphate-making 
aud tar distillaiion were commenced. The average figures 
j for 12 gasworks in Scotland, which distil their tar and 
^ liquor, are : — Formerly realised for tar and liquor, 2s. 1 Jd., 
per ton of coal ; soipbate made, 2s. per ton of coal ; 

I tar distilled. Is. 6|d. per ton ; showing an average net 
increase of Is, 4^d. per ton of coal. — T. F. B. 

Petroleum in California, F<. O’Neill. J. Amer. Chem. 

I Soc., 1903, 25, [7], 699—711. 

j Although petroleum oil is found in every part of Cali- 
I fornia, only the southern districts produce it in any 
(mantity. Not much success was met with in obtaining 
the oil, until in Los Angeles, in 1892, a boring of 365 ft. 
was made, after which other wells were sunk, and the 
production of oil rapidly increased, reaching a total of 
1,400,000 barrels in 1897, In this distriot, the oil sand 
averages about 60 ft. in thickness, whilst a second sand has* 
been worked, and a third is believed to exist. 
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. The oil obtained from Whittier, Falierton, and Puento 
is nsnaUj of light specific gravity, so that most of it cun 
be distilled, and only the residuum used for fuel. In 
other parts of the county the wells are more than 
1,000 ft. in depth, and yield a heavy oil, averaging about 
14® B. 

The largest oil-field yet discovered is in Kern County, 
whence 20,000 to 25,000 barrels are shipped daily, whilst 
owing to lack of demand, many of the wells are not being 
worked at present. The wells range in depth from less 
than 500 to less than 1,100 ft., the average being about 
800 ft The oil is thick, black, and heavy (9® to 22° B.). 
It contains from 10 to 40 per cent, of asplialtum, and 
carries a Urge amount of fine sand, which separates on 
standing. The total amount of oil produced throughout 
California in 1902 is estimated at 13,000,000 barrels, and, 
notwithstanding this increased supply, the price of oil is 
gradually rising. 

As regards the quality of the oil, there is little difference 
between the products of different districts, the extreme 
variations being from 10® B. to 35° B. A water-white oil 


of 50° B. which is found iu the Newhall district is regarded 
as a natural filtrate or distillate. 

The oils from San Mateo, Colusa, and Humboldt differ 
from most of the others in containing little or no asphaltum. 
Their specific gravity ranges from 17° to 60° B. 

Regarded from a chemical standpoint, Californian 
petroleums aro intermediate between Russian and Basttm 
oils. They contain paraffins, benzenes, and naphthenes, 
and, usually, nitrogen and sulphur. The sulphur ij 
present in a volatile constituent, which is frequently almost 
completely elimiuate<l in (»ne of the diatillation fractions. 
The amount of sulphur found in 10 samples of different 
origin ranged from 0*5 to 0*95 per cent, whilst the 
nitrogen iu nine other samples varied from u-001 to 
0'Gt)9 per eent. (by vol.). 

An elementary analysis of 19 oils gave the following 
results: — Hydrogen. 10*70 to 12 88 per ceut. ; and carbon, 
80* 12 to 88 *20 per cent. 

The amount of volatile matter at different tempisnituros 
shows great variations, as is seen in the following typical 
examples selected from the author’s long table of results : — 


District. 

Water. 

Below 
100® C. 

, From 100° C. 

, to 150° C. 

1 


Per Cent. 

Per Cent. 

Per Cent. 

Kern 

1*49 

0*00 

; 0*00 

Coalinga 

()*0() 

; 0*00 

32*60 

Ventura 

9*60 

0*00 

i 0*00 

Humboldt 

0*00 

6*20 

27*40 

Newhall 

I 0*(K) 

12*50 

1 40*20 

Santa Oniz 

21*60 

0*00 

0*00 


The specific viscosity of the crude oil shows wide 
variations at 15 *5° C., hut diminishes very rapidly with the 
increase in temperature, approximating to that of water 
at 100® C. The following results are given, among others, 
to illustrate the difference in the oils from different 
districts : — 


Specific Viscosity nt 15 ‘6° C. Specific Viscosity at 80*’ C. 

4-88 1-28 

03- 16 2*12 

299*69 4*70 

1*57 1*06 

1769*13 7*61 

373* 11 3*67 

3269*27 9*00 


The calorific value of diflferent samples determined in 
Mahlers’ bomb gave results ranging from 10,190 to 
11,192 T.U. (calories). 

The chief use of the crude petroleum is for fuel, and 
it has taken the place of nearly half of the total amount 
of coal formerly used iu California. In order to make it 
burn readily, it is usually injected iu the form of a very 
fine spray, by means of steam, on to the brickwork or 
bottom of the firebox. From the results of practical 
experiments under boilers, it has been found that 4 to 
4.^ barrels of oil are equivalent to I ton of good coal. The 
smelters on the coast are now using the oil, and saving 
more than 50 per cent, in the cost of fuel. 

The crude oil is also used to a small extent iu the manu- 
facture of gas, as a coarse lubricant, and as an insecticide 
for fruit trees. 

It is refined in 33 factories, which produce on the 
aggregate from 8,000 to 10,000'; barrels a day. The usual 
distillates (benzines, illuminating and lubricating oils) are 
produced, but only the benzines are ot very good quality. 
The distillates are chiefly used in admixture with Eastern 
oils, — C. A. M. 

Pyridine in Aqueout Solution; Determination o/ — . 

M. Francois. XXIII., page 1017. 

Acetic Acid and Vinegar; Detection and Determination 
of Mintrai Acid in — — F. Schidrowita. XXIIl., 
page 1018. 


From 160° C. 

From 250° C. 

From 3.50° ( 

AMpliuIt. 

i 

Loss. 

to 260° C. 

tAj 3r»0° C. 

toAsphull. , 

Percent. 

Per Cent. 

Per (Vnt. 

Per Cent. 

Per C5ent, 

3*9 

3i-0 

27 -2 

31 00 

1*9 

28*20 

17*20 

16*00 

.5*00 

1*0 

11*20 

34*05 

8*76 

30*50 


28*20 

17*20 

10*00 

6*00 

1*0 

32*27 


3*23 

6*30 

0*6 

6*20 

' 34*00 

14*40 

22*80 

ri 


French Patents 

Peat ; Process and Apparatus for Carbonisiny . 

; E. Meyer and A. Roeder, Switzerland. Fr. But. 328,706, 
Jan. 22, 1903. 

: Peat is converted into an oily product by heating it in 
hermetically sealed vessels, so that the carbonisation takes 
place under a pressure produced by the products of decom- 
position. The peat is enclosed in sealed tubes, a number 
of which arc stacked on a framework iu the heating 
chamber. A device is provided for changing the position 
I of each layer of tubes, so as to ensure all being similarly 
! heated.— T. F. B. 

I Carbonisation oj Animal and Vegetable Matter; Appa^ 

ralus for the . O. Iticklefs. Fr. Fat. 329,160, 

Feb. 7, 1903. 

See Kng. Fat. 100 of 1903 ; this Journal, 1903, 485. 

— T. F. B. 

Petroleum Oils and timilar Substances ; Process for 

Chemically Purifying and Deodorising . H. Vlttenet, 

France. Fr, Fat. 329,076, Feb. 5, 1903. 

One hundred litres of petroleum are agitated for 15 minutes 
with 10 kilos, of sulphuric acid of 66° B. The oil is 
; decanted aud shaken for some time with 10 kilos, of 
sodium bisulphite solution (36° B.), decanted again, and 
shaken with a solution of 400 grms. of caustic soda in 
100 litres of water, after which it is decanted, washed with 
water, and dried over calcium chloride or calcium carbide. 
The process may he repeated if desired. — T. V. B. 

IT.-COLOURINQ MATTERS AND 
DYESTUFFS. 

Indigo; Tinctorial Character of . Cl. Heller. Zeits. 

f, Farben- u. Toxtil-Chem., 1903, 2, [!«], 509—310. 

: Tub author considers that the experiments of R. Mdblau 
i and M, R. Zimmermann, who dyed fabrics with colloidal 
indigo (this Journal, 1903, 208), show that indigo has 
affinity for the fibre. He himself has obtained a complex 
compound in which a methylene group is united to indigo 
molecules. This compound, wnich possesses a colour 
closely resembling that of indigo, only dyes in very weak 
! shades under ibe same conditions, showing that its leuco 
compound has much less affinity for the fibre. Its sulphonic 
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ftcidB also show oqIv very weak dveiog properties* On 
the other hand, methyl iDdigo,whien is analogous in con« 
stitatiofly but with a much smaller molecolar weight, differs 
rery little in dyeing properties from ordinary indigo. 
Benzyl idene-iadigo, which resembles the mother sabstanoe 
closely in appearance, scarcely d^es at all. These facts 
show that the atomic grouping which causes the character- 
istic colour of these compounds, does not necessarily cause 
affinity for the fibre. — E. F. 

Teiramethyldiaminodiphenylenephenylmeihane ; Unsym- 

metrical , and the Dyestuff derived from it. A. 

Guyot and M. Oranderye. Comptes rend., 1908, 137, 
[71, 413—414. 

Haller and Guyot (this Journal, 1901, 799) showed that 
a series of dyestuffs could be prepared bearing to diphenyl- 
enephenylmethane the same relations as those derived ftom 
tripheiiy In) ethane bear to that hydrocarbon, and described 
one of them, namely, fluorene blue. The present authors 
have now examined some others of the series. 

Tetramethyldiaminodiphenylenephenylmethane is obtained 
by dissolving o-amino-leuco malachite green in It.H-sul. 
phuric acid, diar^otising, and decomposing the diazocom- 
pound at 100° C. The yield is IG per cent, of theory, the 
rest being the o-hydroxy derivative. The substance, purified 
by several precipitations from benzene by boiling alcohol, 
forms minute white crystals, melting at 149° C. Oxidising 
agents (lead peroxide) produce from it a dirty violet dye- 
stuff, the hydrochloride and nitrate of which have been 
prepared. This dyestuff is neither substantive nor fluor- 
escent. With alumina or iron mordants it dyes a greyish 
violet, far less intensely than fluorene blue. — J. T. D. 

Knglish Patent. 

Colours containing Sulphur ^ulphide Dyestuffs'} ; Manu- 
facture of . Bead Holliday and Sons, Ltd., Jos. 

Turner, H. Dean, and Jas. Turner, all of Huddersfield. 
Eng. Pat. 20,125, Sept. 15, 1902. 

50 PARTS of the product obtained by condensing 1.2.4- 
dinitrochlorol>enzene with sulphonuted aminosalicylic acid 
(obtained by boiling nitrosalicylic acid with sodium bi- 
sulphite solutions; see this Journal, 1900, 340), are heated 
with 120 parts of crystallised sodium sulphide, 35 parts of 
sulphur, and 30 parts of water to 105° — 160° C. The 
resulting dyestuff gives deep blue-black shades. — T. F. B. 

United States Patents. 

Sulphur Dye; Substantive . P. Julius and F. Reubold, 

Assignors to Badische Anilin und Soda Fabrik, all of 
Ludwigehafen-on-Rhinc. U.S, Pat. 735,775, Aug. 11, 
1903. 

See Eng. Pat. 16,998 of 1900 ; this Journal, 1901, 889. 

— T. F. B. 

Nitro and Azo Compounds ; Reduction of . M. 

Buchner, Assignofr to C. F. Boehringcr und Soehnc, 
Mannheim- Waldliof. U.S. Pat. 736, 2u4, Aug. 11, 190,3. 

Skr Eng. Pat. 19,879 of 1900 ; this Journal, 1901, 259. 

— T. F. B. 

Niti’o Compounds; \_Electrolytic} Reduction of . 

M. Buchner, Assignor to C. F. Boehringer und Soebne, 
Mannheim- Waldhof. U.S. Pat. 736,205, Aug. 11, 1903. 

See Eng. Pat. 13,548 of 1900 ; this Journal, 1900, 893. 

-T. F. B. 

Aromatic Nitro Compounds ; [Electrolytic} Reduction of 

. M. Buchner, Assignor to C. F. Boehringer und 

Soehne, Mannheim -Waldhof. U.S. Pat. 786,206, Aug. 11, 
1903. 

See Eng. Pat. 25,100 of 1901 ; this Journal, 1902, 260. 

— T. F, B. 

Frbnoh Patents. 

o-Nitrophenyl-$-lactofnethylketone and its Homologues ; 

Manufactutyff Preparations of , Soluble in Watet 

[^indigo DyStuffh} . Cie. Parlsienne de Couleurs d* Aniline. 
h. Pat. 327,978, May 26, 1902. 

Sbb Eng. Pat. 11,522 of 1902 ; this Journal, 1908, 490. 

— T.F.B. 


Lakes [Azo Dyestuffs} ; Procfiic/ioti of Red — . Actien- 
ges. t: Anilin Fabrikation, Berlin. Fr. Pat. 828Ji75, 
Jan. 17, 1903. 

Diazobbnzene, its homologues or substitution products, 
are combined with 2 ‘ S-oxyuaphthoic acid, and the alkali 
■alts of the dyestuffs so obtained are. treated in aqueous 
suspensioD with the salts, oxides, or hydroxides of calcium, 
barium, strontium, magnesium, aluminium, zinc, or other 
metals. The lakes so obtained are distin^ished by vivid- 
ness of shade, fastness to water and to light, and insrdu. 
bility in oils. It is useful to add barium sulphate or 
aluminium hydroxide as a substratum. The dyestuffs 
themselves are also claimed. — E. F. 

Lakes [Azo Dyestuffs} ; Production of Red Actio u- 

ges. f. Anilin Fabrikation, Berlin. Fr. Pat. 329,037, 
Feb. 3, 1903. 

The dyestuffs obtained by the combination of )3-napbthol 
with diazutised phenetidine- or anisidioe-sulphonic acid 
(NHj, SO3H, OR = 1, 2, 4) are converted into lakes by 
treating their alkali salts in aqueous suspension with the 
salts, oxides, or hydroxides of calcium, strontium, barium, 
magnesium, aluminium, zinc, or other metals. The lakes 
so obtained are distinguished by their bluish shade. — E. F. 

Dyestuff from Naphthalene ; Production of a Blue- Black 

. Badische Anilin u. Soda Fabrik, Ludwigshafen 

a/Rb., Germany. Fr. Pat. 328,768, Jan. 24, 1903. 

The intermediate product obtained by reduction of 1.8- 
dinitronaphthalene in concentrated sulphuric acid according 
to Fr. Pat. 236,852, March 8, 1894, and its Addition, dated 
June 27, which has itself no appreciable tinctorial properties, 
is converted by treatment with sodium hydrosulphite in 
dilute sulphuric or other mineral acid solution into a violet 
crystalline dyestuff, dyeing uiiuiordanted wool in violet 
shades, passing, on subsequent chroming, to greenish-black, 
and chromed wool in blue-black sh^es. The dyestuff 
behaves like a leucothiosulphonio acid. It is oxidised by 
treatment with boiling water, and dissolves in caustic soda 
to a green liquid, turning blue in the air. On heating with 
sodium bisulphite, it is changed to a compound soluble in 
water with a brown colour, which can be printed on cotton 
in presence of chromium acetate, producing green-black 
shades. — E. F. 

Dyestuffs derived from Diphenylnaphthylmelhane [7Vi- 

phenytmethane Dyestuffs} ; Production of New . 

Manufacture Lyounaise de Mat. Colorantes, France. 
Kr. Pat. 328,878, Jan. 27, 1903. 

Dyestuffs of this series containing an alkyl- oxy group iu 
the naphthalene nucleus and iu ortho-position to the methane 
carbon atom are obtained from the condensation produc^ts 
of tetra-alkyldiaminobenzbydrol with 2.3.6- or 2.6.8- 
naphtholdisulphonicacid by either oxidising and then alkylat- 
ing or by alkylating and then oxidising. The products 
obtained are identical, but in the first case alkyl esters of 
aromatic sulphonic acids or dialkyl sulphuric esters must be 
employed as alkylating agents, whereas in the second ca.se 
alkyl haloids must be employed. The dyestuffs give green 
to yellowish-green shades on wool, fast to washing and to 
alkalis, very fast to light, and perfectly even. The 6.8' 
disulphonic acid gives dyestuffs of more yellowish shades 
than those derived from the 3 . G-disulpbonic acid. The 
dyestuff obtained from the latter, tetra-ethyldiaminobeuz 
hydrol and a methylating agent, gives dyeings resembbng 
iu shade those from Acid Green. — E. F. 

Indoxyls [Indigo-Dyestuffs} ; Production of . 

A. Foelsing, Germany. Fr. Pat. 329,126, Feb. 5, 1903. 

Indoxyls are obtained by melting aromatic ^rlycines of all 
kinds, and their derivatives, with caustic alkah and an alkali 
peroxide at about 180° C. The melt is dissolved in a little 
water, and indigo can then be obtained directly from the 
solution by oxi^sing in the usual manner. The yield of 
iodigo is said to be better than that obtained by any known 
method. — E. F* 

Tanning arid Dyewood Extracts ; Man^acture of — 
A. £. PeymssoQ^ Second Ad^tion, Feb. 7, 1903, to 
Fr. Pat. 318,523, 1902. XVI., page 1008. 
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T.-PRIPAEINO. BLEACmNO. DTEINO. 
PBINTING AND FINISHING TEXTILES, 
YAENS, AND FIBRES. 

Dyeing j The Theory of . E. Knecht. Zeits. f. 

Textil- u. Farben-Chem., 1903, 2, [16], 310—311. 

In consequence of the criticism of von Georgevics (this 
Journal,. 1903, 946), the author has repeated and ainpliHed 
his former experiments (this Journal, 1902, 544, 611). Care- 
fully puriBed wool was dyed with 2 per cent, of Night Blue 
and then partially extracted with alcohol. The alcoholic 
solution was concentrated and added to a warm dilute solution 
of barium hydroxide, which precipitated the Night Blue base. 
This was filtered off and the filtrate treated with carbon 
dioxide, filtered, and evaporated to dryness. An amorphous 
yellow residue remained, which burned with a smell like wool. 
If dissolved in water this residue gave precipitates with 
aqueous solutions of Night Blue and of Magenta, these 
precipitates being soluble in aicbhol. A similar yellow 
•ubstance can be obtained by extraction of the residual 
Night Blue with hot dilute ammonia solution. Analogous 
results were obtained with silk. — E. F. 

Logwood-black Prints on Naphthol Grounding ; Produc- 
tion of . P. P. VVickioroff. Zeits. f. Farben- u 

Textil Chem., 1903, 2, [16], 312. 

The logwood composition is printed on to the naphthol 
grounding, and the goods, after drying, are then passed 
directly through the diazo solution. The following compo* 
sitions are used : — 

I. Logwood extract, acetic acid, sodium chlorate solution, 
potassium ferricyanide solution, and starch thickening. 
Immediately before use this is mixed with ferrous sulphate 
solution. It decomposes very soon after mixing. 

II. Logwood extract and sodium bichromate solution are 
mixed aud poured into dilute hydrochloric acid. Starch 
thickening is then added. Very fast shades are obtained, 
but not so full as those produced by I. It is advisable to 
also add ferric chloride. 

III. Logwood extract, acetic acid, potassium or sodium 
sulphite solution, and ferrous sulphate are warmed together. 
After cooling, starch thickening is added. This mixture 
does not decompose, and gives full shades. Its cheapness 
and convenience make this recipe the best of the three. 

— E. F. 

Picric Acid Stains ; Method of Removing — 

J. Bougault. J. Pharm. Chlin., 190.3, 18, 158. 

Stains produced by picric acid may be removed by rubbing 
with a solution of an alkali sulphide or polysulphide, 
folltjwed by washing with soap and water. Care should be 
taken to thoroughly remove the excess of sulphide, otherwise 
the treated spot will develop a black stain on contact with 
common metals. Should this occur, the black mark may 
be removed by treatment with hydrogen peroxide acidified 
with hydrochloric acid. — J. O. B. 

English Patents. 

Mercerising Yarn in the Form of Skeins ; Machine 

for . P. Hahn, Niederluhnstcin, Germany. Eng. 

Pat. 22,235, Oct. 13, 1902. 

See Fr. Pat. 325,239 of 1902 ; this Journal, 1903, 739. 

— T. F. B. 

Mercerising Cotion Yarns; Apparatus for . 

L. Cipollina, Rivarolo Ligure, Italy. Eng. Pat. 9683, 
April 29, 1903. 

An upper row of metallic cylinders is sustained in a definite 
position by two cross bars to the principal frame of the 
machine, and a similar lower row is sustained by cross bars 
suspended from four rods, the latter carrying male and 
female screws, so that by means of an endless screw and 
wheel, a down or up motion may be imparted to the rods 
and to the lower cylinders, and a uoiform tension thns 
given to or quickly taken off the skeins of cotton. An 
automatic arrangement stops the downward motion when 
the required tension it obtained. The cylinders are 
arranged so that two, one in each row, form a pair, each one 


in the upper row being rotated by an endlett screw and 
wheel, while the lower set is driven from the upper by spur 
and hovel gearing. For introducing and removing the 
skeins, the front cross bars supporting the two sets of 
cylinders are made to revolve on suitable pivots. The bath 
of caustic soda is then raised into position by a rack and 
pinion, the latter gearing with an endless screw, and after a 
few minutes’ use is lowered, and covered to preserve its 
contents. Rubber cylinders, pressing against the lower row 
of metallic cylinders, squeeze out the excess of liqnid, the 
pressure being maintained by springs attached to the main 
frame and by vertical rods to the supports for the rubber 
cylinders. Steam at 90 lb. pressure is used for driving 
water, on the injector priuoiple, through pipes with many 
small outlets, 8'> as to spray and thus finally wash the 
moving cotton with wiirin water. — B. N. 

Warps fur Weaving; Method of and Apparatus for 

Dyeing . U. W. Goddard, Bradford. Eng. Bat. 

19,319, Sept. 3, lOOli. 

Houizontally-hloti’ko metal supports are fixed to the 
sides of the dye-bath ani vertically-slotted hangers are 
fixed to these supports by bolts, the latter serving for both 
horizontal and vertical ailjustment of the hangers. Those 
hangers carry at their lower ends the guide rollers in suit- 
able bearings, and the latter are thus prevented from 
becoming twisted and thrown out of line when wood is used 
in the construction of the dye-bath. — B. N. 

Indigo Dyeing ; Impts. in — 11. Muller, Paris. 

Eng. Pat. 9.'>32, April 28, 1903. 

This is a process for considerably shortening the time of 
preparation of an indigo hath, and for dyeing with the 
same in a single opiiration in a jigger or foulard machine. 
For cotton, 50 grins, of artificial or natural indigo are 
made into a paste and boiled with 150 c.c. of acetate of tin, 
20° to 25° B., the latter prepared from stannic or stannous 
oxide, or the hydrated compounds, aud acetic acid. When 
the acetic acid is nearly evaporated, add 450 c.c. of caustic 
soda or potash, 40° B., boil till all indigo is dissolved, add 
360 c.c. of water, and strain the yellow solution after a final 
boiling. The material is passed through this for about 
12 seconds, squeezed, aired, then passed for about 45 seconds 
through 2 grins, of bichromate of potash, or other soluble 
chromate, dissolved in 1 litre of water and 25 c.c. of hydro- 
chloric acid, and finally washed, soaped, rinsed, and dried. 
For wool and silk, ii similar process is used, but the first 
bath is used hot and the proportions arc varied, thus : 
50 pans of indigo paste are heated with 200 pans of 90 per 
cent, acetic acid, 200 parts of ** stnunic oxide ’* are added, 
the whole boiled, and just sufficient uriustic added to reduce 
and dissolve the indigo, finally boiling aud making up to 
1,000 parts with water. — B. N. 

United States Patents. 

Mordanting Wool; Process of — . H. Schrader, 
Ilonningen. U.S. Pat. 735,599, Aug. 4, 1903. 

See Eng. J*at. 20,851 of 1902; this Journal, 1903, 920. 
The wool is mordanted with chromium compounds aud 
the acids of vinassc having the composition — 

(CH3)3CH())N.CIIj.COOII. 

— T. F. B. 

Dyeing or Bleaching ; Apparatus for . F. A. Weller, 

Philmont, S.Y. U.S. Pat. 735,183, Aug. 4, 1903. 

A yarn- or skein-dipping apparatus, in which the yarn is 
carried on horizontal rods connecting two endless chains, 
which pass over two pairs of sprockets, one in the vat and 
the other above it. Various mechanical details are claimed, 
includiug a drag- bar, to cause the yarn to alter its position 
with respect to the rods which carry it. — T. F. B. 

French Patents. 

Textile Fibre from the Cotton of New Zealand; Process 

frr Producing a . Madame Jacob aud W. Pritzkow. 

Fr. Pat. 3 ^7,958. May 12, 1902. 

SsB Eng. Pat. 3722 of 1902; this Journal, 1903, 362. 

— T. F. B. 
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Fibres of Uamie [CAtna*pra#t], Aloes^ and other 

Textile Fibres; Extraction of Gum from the . 

C. Bmiuaire and S. Dies, Algiers. Fr. Pat. 828,6.07, 
Jan. 1.0, 1903. 

Tub dbres are first fixed to a snitable arrangement so that 
during the ebullition of the liquid in which they are 
immersed, they maintain their parallelism and do not bear 
upon the interior of the containing vessel. In the first 
operation the liquid consists of 200 parts each of salt and 
carbonate of soda dissolved in 1,000 parts of water, or 168 
parts of salt and 192 parts of carbonate of soda in 1,000 
parts of sea water, the latter proportions being used where 
sea water is available. After immersing the fibres, the 
liquid is brought to boiling, about 1 12^ C. to 115** C., and 
maintained thus for four hours, boiling water being added 
from time to time to maintain the liquid at a constant 
strength. The fibres are ufterwurds carefully washed in 
fresh water to extract salt and suspended matter. In the 
second operation the fibres are immersed in a solution of 
10 parts of soft soap in 1,000 parts of water, then raised 
to the boiling point and maintained thus for two hours, 
boiling water being used to replace the portion evaporati d. 
The fibres are finally washed in fresh water and dried. 

— B. N. 

Dyeing Machines, Vacuum Dyeing Machine Co. 

Fr. Pat. 329,212, Feb. 9, 1903. 

See U.S. Pat. 721,630 of 1903 ; this Journal, 1903, 416. 

— T. F. B. 

Printing Stubbing or Sliver for the Production of 

“ Vigoureux Threads ,* Process for . II. Giesler. 

Germany. Fr. Pat. 328,504, Jan. 14, 1903. 

This is a process for the production of melange threads in 
the vigoureux style. In the usual process the ribbon 
of sliver is first dyed or bleached, printed in transverse 
white or coloured bands, then submitted to the action of 
steam, and finally washed and dried. By means of gill- 
boxes the position of the threads is changed so as to 
produce the mixture or ** melange” aspect. The preli- 
minary dyeing and bleaching is expensive, and the length 
of the processes is liable to give rise to felting, knotting, 
&c. In the present process, instead of one cylinder, two or 
more printing cylinders are used, coupled together, one 
printing the usual transverse bands, the other or others 
printing the intervals hetwten, w ith colour or with bleaching 
agents, so as to avoid the preliminary dyeing or bleaching. 
The sliver is then finbhed by treating with steam, &c., as 
usual.— B. N. 

Printing Textile Fabrics; Impts. hi Machines for — 

J. G. Sanderson, England. Fr. Pat. 328,932, Jan. 29, 
1903. 

The invention deals with the type of machine, for printing j 
textile fabrics, in which the printing rollers are placed in 
and out of contact with the fahric by mtans of suitable 
projections placed at intervals. Movable chains are em. 
ployed, and have small links provided with pins, which 
regulate the intervals of contact of the fabric with the 
printing rollers, so that by varying the distances between 
llie pins a great diversity in the infiTvals of contact 
may be obtained. The pins in their movement act on 
suitable levers, and these, by putting a clutch in gear, 
comUiUnicate movtment *o eeitain cams which pul the 
printing rollers out of contact with ihe fabric, the cams 
being so arranged that the printing rollers may he again 
placed in contact by the action of gravity or by means 
of suitable springs. The principal printing cylinder 
of the machine is irounted on a hollow shaft, which is 
turned by gearing woi ked from an eccentric actuated by 
levers from the pins of the chains, and the shaft carrying 
the cams for raising the printing toilers passes through this 
hollow shaft. — B. 

Printing Automatically in Colours on Carpels, Plushy 
Tealile FobrieSy Bair for Vpl>otsieiingy jfc. ; Machine 

for . A. H.Oxenford, England. Fr. Pat. 329,390, 

Feb. 14, 1908. 

This is an improviment on Hallenslehen’s Fr. Pat. 307,822, 
Jan. 22, lOol, in which the printing is done by means of a 


waggon furnished with a printing mechanism travelling 
along the length of the thread. The improvements allow 
of the printing of the whole of the desired colours in a 
single journey of the printing waggon. The latter is pro- 
vided with a specially prepared printer for each colour, 
and the movement is controlled by a mechanical Jacquard 
in such a way that when arrested, one of the printers is 
brought into action. The waggon advances antomatically 
and meets raised fallers, worked by the Jacquard, each row 
of fallers encountered bringing into action its corresponding 
printer. — B. N. 

Bronzing y Talcing and Wiping y Glazingy Gumming, and 

Sizing; Machine for . J. R. Martini, France. 

Fr. Pat. 329,215, Feb. 9, 1908. 

A noTATixo drum is provided with an arrangement for 
gripping, and thus fixing the edge of the sheet of paper to 
bo treated. Bronze, talc, &c., is contained in a suitable 
trough, and the material is carried by means of an india- 
rubber-covered roll and deposited on the sheet of paper. 
The roll, which is disposed concentrically in the trough, is 
pressed by adjustable springs against the drum and sheet 
of paper, and is also provided with an arrangement for 
removing the excess of material. Suitable means are also 
provided for removing any excess of material from the 
paper. — B. N. 

YL-COLOTJEING WOOD. PAPER, 
LEATHER, Etc. 

French Patents. 

Pulnerisiny Liquid Colours on Wall Papery Textile 
Fabrics, ^'c. ; Jmpts, in Apparatus for . C. L. 
Burdick, England, Fr. Pat. 328,714, Jan. 22, 1903. 

Air, underpressure, is used for pulverising the colour on 
I the wall paper, textile labric, or other analogous material. 
The paper is carritd, by means of an apron, ever a templet, 
an arrangement being used for setting the paper, apron, and 
templet to a uniform speed. The templet is provided with 
suitable perforations, so that the protuberances on the paper 
fitting into these openings are exposed to the action of the 
liquid colour and the air blast. The blast pipes for pulver- 
ising the colour may be ret perpendicularly or obliquely, and 
may be suitably disposed in single or multiple rows. The 
method of regulating the admission of colour or air, 
which may be cold, or warmed in a suitable manner, is such 
that the blast pipes may be commanded by the movement 
of a single rod, but such that the air-valve for each blast 
pipe is opened a little before and shuts a short time after 
the colour valve. Means are also provided for discharging 
the excess of colouring fluid from the surface of the templet. 

— B. E. 

Paper which Dyes more Easily y giving Faster Shades ; 
Process of Manufacturing — — . C. Dreber, Germany, 
Fr. Pat. 328,854, Jan. 27, 1903. 

PArKK pulp, or finished paper, is impregnated with titanic 
acid or titanium salts; paper thus prepared gives, with 
batic dyestuffs, colours much faster to water ; with mordajit 
dyestuffs theiolours are almost fast to water, air, and light ; 
whilst with tannin a good yellow colour is obtained, which 
is made quite fast by addition of resin, casein, &c. 

An example of treatment for mordant dyestuffs is as 
follows : — 100 parts of the pulp are treated, in a cylinder- 
mill, with six parts of resin ; this is saponified with a 
solution of sodium carbonate containing 30 grms. of ali/arin 
black paste. 'J itanic acid, dissolved in sulphuric acid, is 
added till all the resin is precipitated. A black paper is 
thus obtained, fast to acids, alkalis, air, and light. — T. F. B. 

Linoleum Carpets, Tapestry, §fc., with the Design Inlaid 
in Colour; Process of Making and Colouring — . 
A. F. Lundeberg. Fr. Pat. 328,749, Jan. 23, 1903. 

See Eng. Pat. 9707 of 1902 ; this Journal, 1903, 789. 

— T. F. B. 




16; 11118.1 


jotTBSifcL lalb jATKisr» UTmA!mwE;.^u vi. a vii. «»# 

■ .—r'. : , rrr::::. — — 


ni-ACIDS; ALKALIS, AJ^ toS. 

Sulphuric Acid ; Chemical Kinefica of the Contact Process 

of Making . M. Bodenstein. Fifth Internat. 

Congress of Applied Chemistry, Berlin. Zeits. f Elek- 
troohem., 1903, 9 , [34], 696 — 697. 

The experiments were made at 24 6^^ C. and 264° C., anil 
the observetl diminution of pressure at constant volume 
caused by the reaction 280^ + Oj (3 vols.) ■» 280^ (2 vols.) 
was taken as the measure of the velocity of the reaction. 
1*20 grms. of platinum wire gauze were used as eatalyser. 

The velocity of reaction was found to be absolutely in- 
dependent of the concentration of the oxygen. It was 
concluded that by the sulphur trioxide formed, the reaction 
was seriously retarded. The results are well represented by 

^ n k. \» which m is a constant, and 2 SO 2 and 

dt tn + mu I r 

2 SO 3 are expressed m mm. of mercury. Ihe value ot 
m increases with the temperature ; it is 42*7 at 246° C. and 
80*0 at 264° G. 

In the discussion, Nemst stated that the retardation of the 
reaction is caused by the alow rate of diffusion of sulphur 
dioxide to the surface of the eatalyser, the oxygen diffusing 
much faster. — L. F. (r. 


j In delicate experimeuts the rubber oonneetiont are tub- 
• stituted by connections of glass or metal tubing made 
^ by a resinous cement. When the receiver is full, Its 
I connection with the mercury pump (see figure), which 
: serves to withdraw air and other unoondonsed gus from the 
j apparatus, is closed either by the stopcock or seallog 
I off the glass connecting'tube, the three>way cook ts turneit 
I to connect with the delivery-tube (more tlian «0 cm. long) 

I dipping into the mercury trough, the temperature of the 
■ receiver is allowed to rise slowly, and the evolved ffM is 
I collected in appropriate vessels. The following detuus are 
I given ; — Carbon dio.ride : Prepared from marble and hydro* 

! chloric acid, washed in alkali bicarbonate solution, aad 
, {>nBsed over solid bicarbonate; purifiers at — 70°0. in 
I acetone and liquid carbon dioxide, receivers at — 182° C. in 
; liquid oxygen. Hgdriodic acid: Prepared in the usual 
i way ; purifiers at —32° G. and receivers at —60° C. Hydro- 
chloric acid : From sodium chloride and sulphuric acid ; 
purifiers at — 80‘G., receivers at — 150°G. Phosphine: 
Prepared by any ordinary process ; purifiers nt — 80° C», 
receivers at — 182° C. 'I'he evolved uas is not spontaneously 
j inflammable. Hydrogen sulphide : From ferrous sulphide 
i and sulphuric acid; purifiers at — 70°G., receivers at — 100° G. 
1 The hydrogen simultaneously produced passes out by the 
i pump. Nilroycn dioxide: From nitric acid and copper; 



Carbon Dioxide from Sodium Carbonate Solutions ; Libera- 
tion of . F. W. Kuster. Zeits. f. Elektrochem., 

1903, 9 , [34], 679—682. (See also this Journal, 1903, 
417.) 

Gontinuino the experiments on the evolution of carbon 
dioxide from solutions of sodium carbonate, containing 
varying amounts of caustic soda, the author finds that the 
curve connecting the amount of carbon dioxide evolved, 
and the percentage of sodium carbonate in the solution, 
is even, with no bends, and not the slightest irregularity at 
the point where the composition of the solution corresponds 
to that of trona (Na^GOa + 2 NaIlCOa). Precisely similar 
results were obtained with solutions of sodium bicarbonate, 
at 90° C. 

The curve coDoeoting the conductivities of mixtures of 
normal solutions of s^ium bicarbonate, carbonate, and 
hydroxide at 25° C., with their percentage composition, 
was likewise continuous and even. — L. F. G. 

Pure Oases / Apparatus for Preparation of . 

H. Moissan. Comptes rend., 1903, 137f [ft]» 863 — 369. 
The principle of the method consists in passing the gas 
sufficiently dried and purified through the tnbes, a, A, 5, 
in which it is farther dried and purified by keeping them 
immersed in Dewar-tubes containing refrig«rants at appro- 
priate temperatures from —80° to — 200 ^C. The gas is 
tben collected in a receiver, c, where it is liqvefled or 
solidified by still greater refrigeration. 


' a is kept at — 60° C., b b at — lUO C., receiver at — 182° G. 

: Water is stopped in a, nitrogen monoxide in b b, nitrogen 
I passes away through the pump, and the receiver contains 
I pure nitrogen dioxide. — J. T. D, 

! Silver in Commercial Potassium Cyanide. K. Friedrich. 

! XXIIT., page 1016 . 

j 

Enolish Patents. 

1 Hydrocyanic Acid; Production of . VV'. Feld, 

Hoeimingeu-on-Jlhine. Eng. Pat. 21,017, Sept. 26, 1902. 

I See Second Addition to Fr. Pat. 31, '>,837 of 1901 ; this 
Journal, 1903, :> 7 l.- T. F. B. 

Gases ; Separation of .from their Mixtures, especially 

Oxygen and Nitrogen from Atmospheric Air. and 
Apparatus therefor. B. J. Levy and A. Kelbronner, 
both of Manebester. Eng. Pat. 16,615, July 20, 1902. 

See Fr. Pat. 328,770, page 996.— E. S. 

United States Patent. 

: Sulphuric or other Acids f Apparatus for Making 
i jTg. (3raham, Stockport. (j.S. Pat. 736,087, Aug. U, 
I 1903. 

Sbb Eng. Pat. GO.*)! of 1902 ; this Journal, 1903, 907. 

I — T.F. B. 
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Fbbnoh Patbsts* 

Titanic Acidf Extracting —^^from itt CombinaJtiom with 
/ron, Aluminiumt and other Metals, C. Dreher, OermaDj. 
Pr. Pat. 328,855, Jan, 27, 1903. 

SiiBSTANCEH (such as bauxito residnes) containing titanic 
acid associated with iron, alumininm, and other metals, are 
treated with Holphorio oi other acid, and nascent hjdrogen 
is produced in the solution by electrolysis or other means. 
The acids are nearly neutralised by an alkaline earth or 
corresponding carbonate ; or substances, such as sulphates, 
acetates, or formates, may he added to bind the acid 
employed, without dissolving the titanous oxide which is 
precipitated. — K. 8. 

Ammonium Formate and Ammonia ; Preparation of . 

J. Schlulius. Fr. Pat. 328,674, Jan. 21, 1903. 

See Eng. Pat. 2200 of 1903 ; this Journal, 1903, 865. 

---T. F. 11. 

Copper Sulphate I Manufacture of . G. Gin and the 

Soc. Anon. la M^'tallurgie Noiivelle, France. Fr. Pat. 
828,800, Jan. 26, 19C3. 

CituuK copper sulphate solution containing iron, is boiled 
with cupric oxide, whereby ferric oxide is precipitated from 
the feme sulphate present, leaving ferrous sulphate in 
solution. Or the ferric salt may be reduced to the ferrous 
stale by boiling with iron. The copper sulphate solution, 
now containing only ferrous sulphate, is heated in a suitable 
copper boiler, under pressure, up to about 180° C., at which 
temperature the ferrous sulphate is insoluble in the copper 
sulphate solution. The liquid is then filter-pressed, special 
arrangements being made to avoid rapid cooling. Two 
presses are alternately used, one being washed out while 
the other is in use.-^E. S. 

Saline SolutionSf Sugar Extracts^ ^c. ; Apparatus for 
Evaporating — . A. Freitag. Fr, Pat. 329,01,5, 1903. 
1., page 988. 

Washing Salt and other Materials ; Apparatus for . 

L. M. A. Putin. Fr. Pat. 329,896, Feb. 14, 1903. I., 
page 988. 

Gaseous Mixtures [ Oxygen and Nitrogen'] ; Separation 

of . R. J. Levy and A. Helbronner, Franeo. Fr. 

Pat. 328,770, Jau, 24, 1903. 

The process consists, generally, in effecting a series of 
successive exchanges, separate and frequently repeated, 
between two contrary currents of the mixture of oxygen 
and nitrogen, one liquid and the other gaseous, of which 
the liquid becomes richer in oxygen at each stage, whilst 
the gaseous current becomes succc.-^sively richer in nitrogen. 

— E. 8. 

Gaseous Mixtures [Oxygen and Nitrogen] ; Process and 

Apparatus for Separating , li. J. Levy and 

A. Helbronner, France. Fr. Pat. 828,984, Jan. 31, 19U3. 

A BKKIBS of separate and successive exchanges are effected 
between liquid air and a counter-current mixture of oxygen 
and nitrogen gases, under a pressure greater than that of 
the atmosphere. The gases are caused to come into 
intimate contact with the liquid in many superposed tiers of 
vessels, and at many places in each tier, with passage 
through exchangers, with the result that ou each successive 
lower tier the liquid becomes enriched in oxygen, while the 
gaseous ascending mixture becomes correspondingly richer 
in nitrogen. The liquid, nearly pure, oxygen reaching in 
the final operation the lowest chamber of the apparatus, is 
subjected to a series of partial vaporisations, whereby 
it is entirely freed from nitrogen. The process admits 
also of obtaining liquid nitrogen of 98 per cent, purity from 
re-liquefied gases, from which liquid it is stated that the 
pure gas may be volatilised. The last rectification is effected 
at atmospheric pressure. 

In this process, it is claimed the air need be only partially 
liquefied to aepMinfte its constituents. The liquid is then 
Haction«ted under pressure, with partial re-liquefaction of 
the remaining gases, the last liquid being fractionated under 
atmospheric pretsure.-— B. S. 


Iron and Steel ; Permanent Protection of — M. Toch. 

J. Amef. Chem. Soc., 1903, 25, [7], 761 — 766. 

The results of experiments on the use of Portland cement 
for the protection of iron and steel have led the author to 
the following conclusions : — (1) if a suitable cement paint 
be applied to a surface that has begun to oxidise, oxidation 
is arrested. (2) A fine cement, free from iron, calcium 
sulphate, and sulphides of low specific gravity, rapidly sets 
on the surface of the metal, and will not eventually be 
washed off by rain. (3) By painting the cement with an 
adherent alkali-proof paint, the iron is rendered proof 
against moisture, carbon dioxide, and chemical fumes. 
(4) Pure water must be used for mixing the oement, and 
the paste must be stirred for not less than 15 minutes for 
the lime to be liberated. (.5) Free lime on the surface of 
the applied cement is rapidly carbonated, and is then even 
advantageous when linseed-oil paint is applied. 

The application of a coating of cement mixture to a 
newly set and moist brick wall enables the surface to be 
immediately painted wdth a linseed-oil paint, which without 
such a base would rapidly peel off. Paintin/| the outside 
wall of a building in this way helps to protect iron and steel 
used in the construction by excluding moisture, carbon 
dioxide, and gases. Structural metal work protected by a 
coating of cement on which is placed a layer of insulating 
hydrocarbon paint will be perfectly immune from oxidation 
when embedded in masonry. Pipes and underground 
conduits may be protected in the same way. 

Pure Portland cement mixed with water does not readily 
set as a wash on metal, and is liable to crack, and should 
therefore be diluted to some extent. Where it cannot be 
applied by means of a brush it may be sprayed ou, but 
several coatings must then be applied. — 0. A. M. 

Blocks and Stones f Infiuence of the Size of Grains on 

the Structure of . O. Mfihlhaeuser, Zoits. angew. 

Chem., 1903, 10, [32], 761—764. 

In a previous communication the author showed that the 
different classes of grain of burnt brick have approximately 
equal volume-weights, and in this instance he has investi- 
gated the effect, during drying and burning, which grains 
of these different sizes have upon the structure of clay 
bodies made with them. The following results were 
obtained : — The water-content of the blocks and the con- 
traction on drying, baking, and complete burning are 
related to the size of the grain of the burnt material 
employed. The finer the grain of the material, the more 
water do the blocks made from it, take up, aud the less 
plastic do the blocks formed appear, and the greater is the 
contraction on drying and burning of the stones. The 
blocks made from all grades yield, on burning, stones which 
do not differ in any marked degree in volume-weight nor 
porosity. The penetration of the stones by water is in 
direct proportion to the size of the burnt material employed. 
The larger the grain the more easily penetrated are the 
stones, and the finer the grain the greater the resistance 
they offer to the penetration of water and gases, for 
example, steam. — W. C. H. 

Tiles of Cement and Sawdust. II. Seger and E. Cramer. 

Tonind.-Zeit., 1903, 27, [78], 1252. 

The reason why many attempts to make tiles of cement 
and sawdust have failed, while good results are obtained 
with magnesite and magnesium chloride with the same 
filling, is owing to the fact that the sawdust is used in a 
dry state and thus withdraws from the cement the moisture 
necessary to ensure proper setting. A method recom- 
mended for manufacturing such tiles is to well moisten 
sifted sawdust and leave it for 24 hours, a uniform content 
of moisture being secured by damping the mass again at 
the end of six hours and turning it over thoroughly with the 
shovel. Three parts by volume, or 100 by weight, of the 
damp sawdust are then intimately mixed with 2 parts by 
volume (240 by weight) of Fortland cement, 48 parts by 
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weight of water being thon>oglUj^|lio«Afn^^ with the 
miiaa, whiob ia then prised into mouldj^^hct lilea should 
be repeatedly sprinkled with water S^jglng tba setting 
process, to prerent them becoming too dryf The weight of 
these tiles is 1 kilo, per square metre fof each millimetre of 
thickness. 

The compression tests made with tiles prepared in this 
way gave a strength of 52*6 kilos, per sq. cm. at the 
seventh day and 94 kilos, on the 28th day. These tiles 
are superior to those containing magnesium carbonate, on 
account of the hygroscopic character of the latter sub- 
stance ; they may also be easily nailed or drilled without 
crackiug off. — C. S. 

Cement f Manufacture of . from Marl and Clap. 

H. S. JSpackman. Paper read before the Engineers’ Club 

of Philadelphia. Scientific American, 1903, 55| [1433], 

22964—22967. 

In the United States the lime used in the manufacture of 
Portland cement is found in several forms, which may be 
classified under three general groups — argillaceous lime- 
stone, marl, and limestone, in the order of their relative 
importance, so far as cement production is concerned. A 
considerable amount of cement is also manufactured from 
furnace slag. Marl is of organic origin, the deposits being 
found in low lands, marshes, and the bottoms of lakes. In 
texture it is smooth and soft, varying in consistency from 
that of putty to that of river mud. Marl deposits of a 
different character occur in Northern Ohio, the marl being 
largely of ciiomical origin, formed by the crystallisation and 
deposition of lime through evaporation of the water which 
overflowed the low lands in periods of floods, &c. Marl 
deposits vary in depth from a few inches to 30 feet, but 
should average at least 10 feet for profitable working. For 
the manufacture of cement, tbe chemical composition of the 
marl should be within the following limits: — Silica, 0*0 — 
3*0 } alumina and ferric oxide, trace to 5*0 ; lime, 45*0 — 
.56*0; magnesia, 0*0— J *5 ; sulphuric anhydride, 0*0 — 1*0; 
organic matter, 0 0 — 5*0 per cent. The wet process of 
manufiicture is generally used, although tbe drying of the 
marl before grinding and mixing, after having been tried 
and condemned, is now again being taken up. The clay 
used in the manufaciure of cement from marl should be 
low in magnesia and lime, and free from sand and pebbles, 
whilst the combined iron and alumina in the clay should 
be from one-half to one-third of the silica. I'he method of 
excavating the marl and delivering it to the mill, varies 
according to the nature of the ilcposit, but probably the 
most successful device for delivering the marl from the 
dredge to the mill is a double cylinder with compressed air, 
the marl itseff acting as piston. The pump consists of two 
tanks, which are alternately tilled and emptied ; w*hen one 
tank is tilled, the compressed air is turned on, and the 
contents forced into the pipe line. The clay is genernlly 
dried, ground, and mixed with the marl at the pug-mill, but 
at a mill in Detroit the clay has not been dried, but made 
into a slurry separately, and then mixed with the marl. 
The handling of the raw materials aft^r delivery at the mill 
is done by pumps — cylindrical pumps, centrifugal pumps, 
and compressed-air pumps all being in use. For grinding 
the marl the wet-tul>e mill is generally used, bat, in some of 
the Canadian mills, millstones are employed with satisfactory 
results. After burning the clinker, the process is similar to 
the dry method, but the clinker from marl is more easily 
ground. 

The principal advantages and disadvantages of the manu- 
facture of cement from marl and clay, as compared with 
the manufacture from argillaceous limestone, or limestone 
and clay, are as follows When marl and clay are the 
raw materials, the excavation and grinding are much less 
difficult, as the materials are all soft, but there are ihe 
following disadvantages: — (1) With each 100 lb. of raw 
materials, 100 lb. of water have to be handled. (2) In the 
process of manufacture, tbe raw materials must be kept in 
a state of agitation. (3) The consumption of fuel is 50 ner 
cent, greater than by tbe diy process ; tbe author considers 
that the increased consumption of fuel is not entirely due to 
the amount of water in the tlurrr, bat also to tbe more 
refractory nature of the raw materials, and to the decreased 


prcMi action per kiln. In the w“t process the best Hack 
temperature is about 400° F., whilst in the dry process the 
s^k temperature varies from 800® F, to 1200® F,, or cren 
higher. (4) It is difficult to work in cold weather. (5) The 
production per kiln is less j by the wet process the average 
production per kiln per day is about 100 barrels i by the 
dry process, 175 barrels. 

The author gives a detailed account of a factory where 
cement is manufactured from marl and clay. The mar! and 
clay are mixed with water seperately at the mill, and are 
then mixed together in the proper proportions before grind- 
ing. The slurry is then fed by gravity to the tube mills, 
thence to storage pits, and is finally pumped to the kilns, an 
even pressure being maintained by two stand-pipes, through 
which the overflow returns to the pit from which the slurry 
is being pumped. The rotary kilns are of the ordinary 
i type, six feet in diameter and sixty feet long, and each pro- 
vided with a speed regulator, by means of which the speed 
of rotation may be varied from one revolution in 45 seconds to 
one revolution in threo minutes. The hot clinker is discharged 
into vaults below the kilns, which are of sufficient size to 
take four times the daily production of the kilus. Cooling 
is (‘ffected by forcing cold air in at the bottom of the vaults 
and exhausting it from the top, and also by an auxiliary 
system of rotary coolers. The fans exhausting from the 
top are those used for blowing the powdered coal into the 
kilns, thus effeoiing a saving of fuel, the temperature of 
the hot blast obiained in this way being about 700'^’ F. The 
powdered coal is of such fineness that 95 per cent, will pass 
a No. 100 sieve. The grinding machinery differs little from 
the standard practice, ball- and tube-mills being used, la 
some works Griffin mills are used. The entire plant is 
electrically driven. 

The author states that there is a growing tendency to 
favour limestone and clay as raw materials for the manu- 
facture of cement. The following table shows tbe approxi- 
mate amount of cement manufactured from the diflernit 
materials during the past five years in the United States. 
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Portland Cement as Solid Solution. C. Richardson. 

Toiiind.-Zeit., 1903, 27, 942 ; Chem.-Zeit., 27, [®S]» 

Rep. 197— 198. 

A BETiKR elucidation of the constitution of Portland cement 
is obtained when the cement is regarded us a solid solution, 
than when judged from tbe rekuiti of purely analytical 
examination. The cement must be regarded as an alloy of 
tricalcium silicate and bicalcium aluminate, in tbe molecular 
proportion of 85 per cent, of silicate and 1 5 per cent, of 
aluminate, and should exhibit tbe characteristics of a solid 
solution of these materials, obtained by sintering them at a 
temperature below tbe fusing point, and solidifying them 
to a more or less crystalline mass. Commercial Portland 
cement is a similar, but more complex alloy containing a 
compound of iron and lime corresponding to tbe aluminate, 
magnesia, alkalis, and sulphuric acid lieing non-essential 
constituents. Where there is a deficiency of lime, bioalcium 
silicate and probably also a little monocalcium silicate, will 
be present. The accessory constituents form, with the iron 
and lime compound, a magma of low setting point and inde- 
terminate composition ; and bicaloium silicate and magnesia 
compounds also separate out in the form of globules and 
streaks respectively. It is important that the minor con- 
stituents should not be present in sufficient quantity to 
retard the formation of a true solid solution of tricalcinin 
silicate and bicalcium aluminate. In order that the cement 



m jouBNAL OF Tjaai «oca:BiT oi inoostet. 


may retain iU volume and prove satiafaQtory^ the tritilicate 
must be exclusively a oalctutn aalt; and Buffieient lime 
should be preaent io eniure the whole of the ailioate being 
in the tribasic, and not the bibaBic, form. The fulfilment of 
these conditionB is revealed by the solid solution giving 
lustrous interference colours in polarised light.— C. S. 

English Patents. 

Marble, Stone, or the Like ; Cu^npositions Jor and Manu- 
facture of imitation . G. A. Newton, J. W, Soar, 

M. Dickinson, and D. Mitchell, all of Bootle. Eng. Pat. 
16,666, July 28, 1902. 

The composition consists of burnt fireclay or china clay, 
spar, quartz, gypsum, marble chippiogs, &c., ground to 
powder and mixed with magnesite (Venetian cement), 
magnesium chloride, and water. A colouring matter may 
also be added, and the solid magnesium chloride and 
water may he replaced by a solution of magnesium 
chloride in water. To produce smooth polished articles, 
such as table tops, a mould, having a polished glass 
plate or other smooth internal surface, is used, into which 
the colouring matter, mixed with a little magnesite and 
magnesium chloride solution, is first introduced. A thin 
layer of a mixture of 6 parts of magnesite, 16 parts of 
ground pottery, 6| parts of magnesium chloride, and 
18j parts of water is then placed lightly over the first 
layer, and, just before this sets, a backing of similar com- 
position, but consisting of coarser particles, is put into the 
mould so as to form one block with the previous layers. 

—A. G. L. 


is then spread in powder over 
ad in the aame way. — M. J. 8. 

Woodt Fireproofing — — . W. H. Peddle, New York, 
U.6.A. Eng. Pat. 14,522, June SO, 1908. 

Tub wood is saturated with a fireproofing solution 
consisting of appropriate salts dissolved in water and a 
monatomic alcohol (wood spirit or ethyl alcohol) which 
is a solvent of resins. The solution is then drawn off and 
the wood dried. The action of the alcohol is to dissolve the 
resins present in the wood, thereby increasing the penetrative 
power of the solution, and removing the resins with the 
residual solution. — A. G. L. 

Cement ; Process for Producing . H. Passow, 

Hamburg. Kug. Pat. 18,953, Aug. 28, 1902. 

See Fr. Pat. 324,687 of 1902 ; this Journal, 1903, 680. 

~T. F. B. 

United States Patents. 

Brick or Article ; Refractory . F. J. Tone, Niagara 

Falls, N.Y. U.S. Pat. 733,022, July 28, 1903. 

A rbfkactout material, such as granular silica or other 
refractory oxide, which is non coherent when used alone, 
is mixed with carborundum as a binding agent and baked. 

-A. G. L. 

Bricks for Furnaces ; Manufacture of . J. E. Kirk- 

patrick, Taunton, England. U.S. Pat. 735,528, Aug. 4, 
1903. 
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Plaster, Cement, Alabaster, or the like ; Impts. in Colour- 
ing in the Mass of Plastic Material Composed of , 

with Applications for the Purpose of Imitating Objects 
of Art or the like. P. Gounella, Lyons, France. Eng. 
Pat. 16,864, July 29, 1902. 

Pigments are incorporated with a mixture composed of 
plaster, alabaster, and cement in order to produce various 
imitations. To imitate wood, a mixture of burnt sienna, 
umber, and cologne earth is used ; for bronze, burnt 
sienna, “ ivory green,” and ivory black ; to imitate ancient 
"slatuettes, a red or yellow pigment is added, the polychrome 
patina due to the action of the weather being obtained by 
employing the composition in certain parts only. The 
objects are subjected to the action of a furnace, and can 
be hardened and rendered unchangeable by means of 
boiled linseed oil, or slearine, or earnauba.— A. G. L. 

Fireproofing of Combustible Materials. A. W. Baxter, 
London. Eng. Pat, 20,592, Sept. 22, 1902. 

Soft woods, such as nine or firwood, are impregnated with 
a solution obtained by neutralising ammonia in aqueous 
solution with an acid, preferably sulphuric acid, adding a 
silicate solution, such as is obtained when silica is fused 
with potassium or sodium carbonate, and the melt dissolved 
in water, and finally neutralising the mixed sotutions with 
sulphuric acid until just acid to litmus. The final solution 
should not contain mor*^ than 20 per cent of solid matter. 
Good results are given by a solution obtained by fusing 
2| parts of silica with 6j parts of potassium carbonate 
and 4 parts of sodium carbonate, dissolving the melt in 
52^ parts of water by boiling for 30 minutes, and adding 
the filtered liquid to 72 purts of water in which 13j parts 
of ammonium sulphate have been previously dissolved. 
The mixture is then neutralised as above.— A. G. L. 

Protective Cofmposition [/or Wood and Similar xlfateriaQ ; 

An Improved , and Method of applying same. 

O. A. Stempel, Lakeland, Polk, Florida, IJ.S.A. Kng. 
Pat. 12,645, June 4, 1903. 

To prepare a oomposition which shall be tough, durable, 
elastic, fireproof, and resistant to the attacks of rodents 
and insects, asphaltum (20 parts), asbestos (10 parts), 
and an obstructive material, such as sand, ground stone, 
kaolin, Jtc. (70 all by volume), are mixed cold in 

Uie state of fine powder. In applying the ooni{>o8ition to 
any object, the surface is first covered whh a thin coating 
of powdered asphaltum, which is then /used by a hot 


Pure native magnesite (such as that found in the South 
of India) is first " dead -burnt,” then crushed to powder 
and exposed to the air, the mass being frequently turned 
over, after which it is mixed with a small proportion of 
borax and only just sufficient water to cause it to cohere. 
The mass is then moulded, dried, and burnt at a high 
temperature. It may also be subjected to great pressure 
before being burnt. — A. G. L. 

French Patents. 

Refractory Material ; Manufacture of . British 

Uraliie Co., Ltd. Fr.Pat. 328,891, Jan. 28, 1903. 

See Eng. Pat. 18,829 of 1902; this Journal, 1903, 867. 

—T. F. B. 

Bricks, Blocks, or Crucibles ; Process of Making Articles 
of Refractory Material, such as , The Carbo- 

rundum Co. Fr. Pat. 329,328, Feb. 13, 1903. 

See Eng. Pat. 3308 of 1903 ; this Journal, 1903, 698. 

— T. F. B. 

Bricks, Artificial Stone, ^c. ; Manufacture of . F. W. 

Jenkins, England. Fr. Pat. 329,346, Feb. 13, 1903. 

Molasses, or the waste of sugar refineries, and sand are 
mixed together, e.g., in the proportion of 3 per cent, of 
molasses to 97 per cent, of sand. The mass is then moulded 
undei pressure, and the resulting brick, &c., burnt. The 
molasses or the sand may be mixed with water before use. 

—A. G. L. 

Hydraulic Cements; Manufacture of . J. Gresly, 

Switzerland. Addition, dated Jau. 28, 1903, to Fr. Pat. 
325,661, Sept. 3, 1902. 

Substances consisting essentially of silicates of alumina, 
natural or artificial, such as clay, kaolin, clinker, &o., are 
mixed, with or without the addition of a small quantity of 
gypsum or other sulphate possessing similar properties, 
with calcareous substances, consisting chiefly of calcium 
carbonate, in the proportions expressed by the formulse — 

ar(Si 03 ) + y(Al 50 j) + ^(CaCOj) or 
^(SiOj) + ^(AljOa) + z(MS 04 ) 4- v(CaCO,), 
in which v is greater than the sum of x and y, and prefer- 
ably equal to twice their sum. The mixture is burnt at a 
temperature below its clinkeriug point. See Fr^ Pat. 
825,661 , this Journal, 1908, 744.— A. G. L. , ' 
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BUtst-Fumact Slapts Treatment of [for Producing 
Cement, ^o.y* H. Paasow, Germany, f'r. Pat. 328,53a, 
Jan. 16, 1908. 

Thk object of the iovention ia to produce grauulea or 
particles from molten slag, varying in size and in “ chemical 
activity *’ in a manner capable of being regulated, mainly 
for the production of cement from a mixture of two varieties 
of the particles. In one form of apparatus a How of the 
molten slag is intercepted by a jet of steam, air, or gas, 
which pulverises and impels it against an upright screen 
cooled by water, from which the particles fall on to a 
similarly cooled horizontal receptacle ; and the required 
modifications are produced in the granules by modifications 
or alterations in the force of the jet, and by regulating the 
temperature of the surfaces against which the particles 
impinge. In another apparatus, the stream of molten slag 
is received on the top of a cooled revolving cone, which 
projects the particles centrifugally against the cooled sides 
of the containing vessel, whence they descend on to other 
cooled surfaces. —E. S. 

Portland Cement ; Manufacture of . T. A. ICdison, 

United States. Fr. Pat. 828,91 7, Jan. 29. 1903. 

See Eng. Pat. 1404 of 1903 ; this Journal, I9<i3, 555. 

—A. G. L. 

X.-METALLim(}Y. 

Nickel Steels ; Diagram showing Properties of . 

L. Guillet. Comptes rend., 1903, 137 , [7], 411—413. 

The author bases, on bis classification of steels, and on 
Osmond^s law of the equivalence of manganese and nickel 
to carbon in hardening effect, the following diagram ; — 



The points A and B represent (0.r indicating content of 
carbon, and content of nickel) two steels at the limit of 
composition producing martensitic steels, viz., carbon, 0* 120 
per cent., nickel, 12 per cent. ; and carbon, 0*800 per 
cent., nickel, 7 per cent. The line drawn through these 
points represents the limit of martensitic steels. Similarly, 
A' and B' represent two steels (carbon, 0 • 125, nickel 27 ; 
and carbon, 0*796, nickel, 1.5 per cent.) at the limit of 
composition producing polyhedrio or >-iroii steels. The 
line drawn through these points represents the limit of 
polyhedrio steels. Both of these lines cut the axis of x at the 
point indicating 1 * 65 per cent, of carbon — the percentage 
which Osmond has shown to be most favourable to the 
production of austenite ; while the martensitic line and 
the 7 »iron line oat the axis of y at points indioating 18 and 
29 per cent, of nickel respectively. 

The author has verified this diagram for a great number 
of steels, but has found that below each of these two lines 
l^ere is a xone of transformation iudieated by the lines 


i D C/ and 1> K\ so that the quadrant is out into five xones, 

• namely i — 

ODC', corresponding to stools of the structure of 
ordinary carbon steels. 

C' 1) C, corresponding to steols formed of a-iron and 
martensite. 

C D K', corresponding to steels formed of martensite 
alone. 

D K, corresponding to steels formed of marteiiiite and 
7 -irtm. 

K 1) F, corresponding to steels fornuMl of 7 -i»on alone. 
Thus the structure, and consequently the mechanical 
properties, of the steel can be deduced from its composition. 

—.1. T, D. 

Sulpho-Telluride [Gold] Ores at Kulgoor/te ; Treatment 

of . \V. A. Prichard and 11. C. Hoover. Eng. and 

Mining J., 1903, 76, [5], 156. 

' The authors make a comparison of the Diehl process and 
i the roasting process for the treatment of Knigoorlie ores 
I (see this Journal, 1900, 828; 1902, 1029; 1903, 911). 

I The essential features of the Diehl process in its best 
I development are: (1) Breaking in gyratory breakers; 

(2) wet-crushing in stamp mill; (3) concentration on 
; Wilfley tables; (4) amalgamation, either on plates prior 
I to concentration, or by treating the concentrates in pans 
, afterwards; (5) reduction of all tailings to a slime, in 
Krupp tube mills ; (G ) agitation with cyanide and cyanogen 
: bromide; 4^7) separate or combined treatment of concen- 
trates by roasting ; (8) filter-pressing to recover gold 
solution; and (9) zinc precipitation. The roasting process 
I consists of: (1) Breaking in gyratory breakers; (2) dry- 
crushing in Grifiiu or Krupp ball mills; (3) roasting to 
oxidise sulphides and iollurides ; (4) amalgamation and 
sliming in pans ; (5) separation of sands and re-grinding 
in pans; (6) agitation of slimes with cyanide; (7) 
recovery of solution from slimes by filter-pressing ; and 
(8) precipitation of gold by zinc shavings. 

The extraction obtained by the two methods on ore of the 
same grade shows a difference of from 1 to 3 per cent., 
generally in favour of the Diehl process. The initial 
exi>cudiiure is less in the case of the Diehl process, largely 
owing to the more limited outlay on roasting and appliances 
and less cost of erection. In working expenditure the 
Diehl process possesses the following advantages : — (1) 
Freliminary breaking in one stage ; (2) the wet-crushing is 
cheaper; (3) by concentration, the product requiring to be 
rousted is less than 5 per cent, of the total ore, against 100 
per cent, in the roasting pn)cess; (4) the cost of maiu- 
tenaiice and wear and tear are less. The advjintagcf of the 
roasting process an* : (1) less cost of chemicals ; and (2) 
no royalties. On the whole, the Diehl process, under 
equally etticieut management, .should have about 2.^ shillings 
or 60 cents per ton the advantage as regards coats. — A. S. 

Slimes; Desulphurisation of , hy Heap- Roasting, a$ 

conducted by the Broken Hill Proprietary Co,, Ltd. 
E. J. Ilorwood, 'rrans. Austraias. Inst. Min. Eng., 1903, 
9 , [1], 100—114. 

In crushing thi.s Company’s ores for conceutration, much 
slime is produced, an analysis of one sample showing per 
cent. ; — Galena, 24 ; blende, 29*4 ; pyrites, 3*4 j iron 
oxides, 5*2; manganese oxide, 6*7; alumina, 5*4; lime, 
3*4; silica, 23; and silver, 0*06. In practice, about 
1,200 tons (11 per cent, of the gross weight of ore treated) 
of slimes, containing about 20 per cent, of lead, 17 per 
cent, of zinc, and 18 oz. of silver, are obtained weekly. 
Large accumulations of these slimes exist, untreated, partly 
owing to the roasters being fully engaged with the more 
valuable concentrates. The heaps are now being picked 
down in lumps of about 5 ins. thick — a suitable .size for 
heap-roasting — the resulting slimes being mixed in a pug- 
mill with water, and treated in the same way as the 
current slimes, as follows They are tipped in a semi* 
fluid condition, and left until (soon) they can be cut with 
a shovel into rough bricks, which dry quickly, and are 
then loaded, as required, into railway tracks. One man 
can out about 20 tons of bricks per mem, and the coat is 
thus smaller than treating the slimes in other ways, anc^ 
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example, at bucking, ^boni 10 per cent, of tmallt 
it made in handling the lampi on the way to the heapt^ 
and these emails are worked up again, a part of the 
mixture from the pug - mill being, however, used for 
covering the heaps to exclude an excettive amount of air. 
The heaps are 7 ft. high and 22 ft. wide at the bate, the 
sides sloping up rather flatter than one to one ; the tops 
are flat. The length should he as great as possible, as 
there is left at the end of the optratitn, a crust, 8 ins. deep, 
imperfectly roasted. The Company is building the heaps 
200 ft. in length. The^^ should he burnt regularly and not 
too rapidly, avoiding sintering, which is very liable to take 
place, and which prevents perfect roasting. At 4C0° C. the 
sulphide slime is conveited into basic sulphate, whilst at 
800*’ C. it sinters and forms fusible lend silicate. No chimneys 
are provided, but a strip 5 It. wide, along the crest of the 
pile, is left uncovered. The draught can he regulated 
sufficiently by means of the flues at the base of the pile. 
The roasting is compute in about a fortnight, by which 
time the sulphur contents of the pile should have become 
reduced from 14 percent, to /rom 6*5 to 8*5 per cent. 
The rapidity of the oxidaiion is ascribed by Carmichael, 
in part, to the manganese oxide and calcium sulphide 
becoming oxidised to higher oxide and sulphate respec- 
tively, and then acting as carriers of oxygen to the lead 
sulphide. The loss of lead sulphide by volatilisation is 
not great, and that of silver is inappreciable ; but there 
is a loss of zinc, which, however, is favourable to the 
subsequent smelting process. — W. G. ]M. 

Cynnidivg ; Treatment oj Slimes hy , attd JCUctrical 

Precipitation on Mercury. F. T. Mumfoid. Trans. 

Australas. Inst. Min. Kng., 1903, 9 , [1],96 — 105. 

l^ treating slimes, filter-pressing after agitation as practised 
in Western Australia, is tfliicient; the slimes, too, may he 
readily washed, so that the extraction by this process is 
good, hut the high working costs, due chiefly to labour, 
compressed air, and general upkeep, restrict its application 
to high-grade material. The decantation method, as used 
in South Africa, allows of low working costs, but it also 
gives low yields, owing to imperfect washing ; moreover, the 
solution to be bandied is very voluminous. In either case 
the solution must be clear before precipitation by means of 
zinc can he attempted. The advantages claimed for electro- 
htic precipitation of gold on mercury are as follows: — 
Extraction and precipitation may be effected without filtta- 
tioi) ; the solution nted not he clear for precipitation; the 
pi ecipitation is equally good whether from strong or very 


from end io end of the cylinder, and making electrical 
contact by meant of binshes outside the cylinder at one 
end. Wooden bars to assist the agitation are similarly 
supported. A 6-in. valve with an elbow is placed at one 
end, 8 ins. fioia the bottom, for use as a discharge in that 
position, or as an inlet when the cylinder is turned through 
a half-revolution. A spring-valve for the escape of gasea 
i» also provided, opened automatically hy a tappet when it 
is at its highest point. A locked mercurj-cock is placed 
in the periphery of the cylinder. In use, mercury is charged 
in until it is A in. deep on the bottom, and the cylinder is 
filled wiih charge to within a few inches of the top. The 
whole is then rotated on its horizontal axis at five revolutions 
j per minute, and current is supplied at a density of 0*5 amp. 
per square toot of the amalgamated cupper cathode surface. 
The latter is kept clean by its frequent plunge beneath 
the mercury bath. Most of the amalgam passes into the 
mercury, and can thus he run off at the “clean-up.^* 
Amalgam adhering to the coppr is removed by returning 
the cleaned mercury and agitating it with sand, it* necessary, 
after softening the amalgam hy means of steam. A cylinder 
20 ft. long and 5 ft. in diameter holds 16 tons of pulp 
(equal weights of solution and ore), and requires about 
3C0 lb. of mercury and 150 amp. A slime assaving 
6 dwt. of gold would require about eight hours for complete 
precipitation, or one assaying 1 to 2 oz. about 12 to 16 
hours. Prior to use, battery tailings would he classified to 
separate sand, and the slimes would be thickened to the 
right consistency in spitzkasteu ; they would then he 
I transferred to agitation-vats and mixed with cyanide. By 
modifications described, the process is applicable to sulpho- 
lelluride ores. The current-density to be employed depends 
largely upon the condition of the surface of the mercurv. 
When the cylinder was maintained in rotation, a C.D. of 
0*8 amp. per square foot could he used as a maximum, but 
any higher density led to a partial surface-deposit of gold, 
which did not amalgamate, and which was mechanically 
retained in the pulp. At 2 amp. per square foot, none of 
the deposited gold amalgamated, but all was lost. T. K. Rose 
has fixed 0*01 amp. per square foot as the maximum for 
simultaneous precipitation and amalgamation, this low figure 
being probably accounted for by the difficulty of keeping 
the mercury surface in good order. With weak solutions 
it was found that the weight of gold deposited was not in 
proportion to the current- density, and a C.I). of 0*5 amp. 
was practically as good as one of 0-8 amp. per square foot. 
The P.D. may be from 3 to 5 volts. It is lecommended to 
add salt if fresh water be used. — W. G. M. 


weak cyanide solutions ; the presence of copper salts is not 
detiimental; the gold is recovered as an amalgam, which 
only requires retorting and melting; amalgamation or 
slimes beforehand is unnecessary, as any coarse gold 
present is amalgamated during precipitation. The essential 
featuies of a mercury cathode are thus summarised ; — The 
surface of the mercuiy should be as large as possible, and 
be kept in perfect condition by seme simple means ; the 
minimum quantity of meiciiry should he used; and the 
right current density should be employed. 

The Riecken Proceu has been employed at the South 
Kalgurli Mine since December 1900, about 3,000 tons per 
month being now treated. In this process an iron vat is 
used with vertical ends, 11 ft. high by 8 ft. wide, with 
inclined sides 18 ft. long, and rounded bottom. It bolds 

11 tons of ore. Paddles mounted on a horizontal shaft 
passing through atuffing boxes at the ends are rotated at 

12 revolutions per minute. The tides and bottom form the 
cathode, and are lined with amalgamated copper, over which 
mercury is kept flowing, being drawn off below and elevated 
by compressed air to the top of the vat. Iron bars, 3 ins. 
by 1 in., suspended about lb ins. from the bottom, serve as 
anodes." The discharge valve for the pulp is placed 4 ins. 
from the bottom, and the mercury remains in the vat 
daring the ditcharging period. About 400 — 500 lb. of 
mercury are required for one vat. 

Mumford^i f^ctro^ylinder consists of a steel-plate 
cylinder, lined with amalgamated copper, and with wooden 
ends t it is supported on rollers, and rotated at five revolutions 
per minute. The anodes are 2-iD.ronnd iron bars, supported 


Cyanidings Some Modern Methods in Ore-Treatment 

by . E. 0. Watt. Trans. Australas. Inst. Min. 

Eng., 1903, 9 , [1]> 76—90. 

Thk sulpho-telluride ore of the Kalgurli mine yields less 
than 10 per cent, of the gold present by amalgamation, 
and but little over 50 per cent, by direct extraction with 
cyanide. The ore is tipped over the grizzlus on to two 
cone i-ock-hreakers, and tt© fragments (ebout 2 ins. in 
diameter) fall into a bin, and are thence conveyed to 
elevated bins, whence they are supplied to mills, in which 
the ore is crushed to pass a sieve of 40 meshes to 
the linear inch. ^ The fine ore is then fed into Edwar'd’s 
roasting furnaces by mechanical feeders, the initial tempe- 
rature to which it 18 subjected being 450° F., and the final 
(at the discharge end of the roaster) 1,170° F. From the 
furnaces the ore is conveyed to a mixer, and thence, after 
mixing with water, to hydraulic classifiers. The sand and 
concentrates are here separated from the slime, which is 
settled, and then, after agitation with cyanide, is conducted 
to filter- presses, whilst the concentrates are separated from 
the sand, and the latter is treated with cyanide by per- 
colation, after passing over amalgamated copper plates 
and Halley’s concentrating tables to separate, a small 
portion of concentrate, which is then ground t'> slime in a 
Wheeler pan, and mixed with the other slimes. Air-lifts 
are used to raise the sands to the leaching vats, in which 
they are treated for 12 days. The lift-well thoulil not he 
less deep than the height of lift above it. The pressure of 
air should be just sufiicient to force air through a pipe to the 
bottom of the well. , On the Kalgurli Mine, an 8-in. column 
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roiM 130 tons dry weight of sand and «lima in 24 hours, the 
ore bavittg « sp. gr. of $4 The air-lifts are cheap to instal, 
and are epeoiallj uf ef ul for raising ores which clog ordinary 
pumps, the best work being done when the lifts are installed 
in duplicate. Although their ethoiency is low, they may 
prove as economical as pumps when continuity is essential, 
and when loss of time and wear and tear are taken into 
aecoont. A process of agitating the slime by compressed 
air for three hours in pneumatic agitators is successfully 
applied on the Kalgurli mine. Prelimii'.ary experiments 
with a concentrated sand containing 4 oz. 17 dwt. of gold per 
ton showed that after three hours’ treatment with cyanide 
solntion in the agitators, 32*3 per cent, of the sand had 
been reduced to slime, and 97 per cent, of the gold had 
been extracted. The agitators are closed vessels, 6^ ft. in 
diameter and 13^ ft. deep. They arc provided with valved 
filling- and discharge-pipes for the pulp, and with air-inlet 
and -exhaust pipes and overflow pipes. Each agitator 
takOs 6 tons of slime in a cyanide solution of 0*10 per 
cent, of available potassium cyanide. Five agitators are 
arranged in series, so that the air (which is notably charged 
with cyanogen when leaving the first) passes through each 
in succession, an initial air-pressure of 22 lb. per square 
inch sufficing for the agitation of the whole series. High- 
pressure air at 30 lb. is employed to discharge the pulp 
into the filter-presses. In one experiment with this plant, 
the cyanide solution, which initially assayed 0* 10 per cent, of 
potassium cyanide, gave the following assays from the five 
vats respectively after treatment ; 0*06,0*10, 0*115,0*115, 
and 0*06 per cent, of available potassium cyanide. The 
low results in Nos. i and 5 vats were due to loss of potas- 
sium cyanide, removed by the air, whilst the gain in Nos. 3 
and 4 rats was explained by the recovery of cyanogen 
mechanically carried over in the air from Nos. 1 and 2 vats. 
The gain effected by the use of the process may be shown 
by comparing the old results, when the slimes were stirred 
for 24 hours by mechanical means, with those obtained by 
using pneumatic agitators for three hours. In the former 
case the consumption of cyanide was 2} lb., and in the 
latter case 1 lb., per ton of ore. — W. G. M, 

Phosphorus in Steel ; Rapid Deiemiination of — . 

G. Auchy. XX 111., page 1016. 

Silver in Commercial Potassium Cyanide, 

K. Friedrich. XXIII., page 1016. 

English Patents. 

Zinc and other Volatile Metals ; Distillation of tfrom 

Material Containing the same. F. W. How’orth, London. 
From Trolhattans Elektriska Kraftaktiebolag, Stockholm. 
Eng. Pat. 23,756, Oct. 30, 1902. 

See Fr. Pat. .325,895 of 1902 ; this Journal, 1903, 748. 

— T. F. B. 

Lycopodium Powder ; Mannjacturing a Substitute for 
— -^, for Foundry Use. M. Helbig, Dresden, Germany. 
Eng. Pat. 7838; April 4, 1903. • 

A FAT, wax, Of oil of any kind, is dissolved in petroleum 
or the like, and to the resulting milky liquid a soft, non- 
hygroscopic powder, such as chalk or kaolin, is added to 
obtain a pasty mass, which is dried on a porous surface, 
and then powdered, for use as a substitute for lycopodium 
powder in foundries. — E. S. 

S(tnd-Uke or Dusty Ores / Process to Smelt — . J. Loe- 
wenthal and B. Lippert, Magdeburg, Germany. £kig. 
Pat. 10,659, May 11, 1903. 

Thb dusty ores are made into bricks with powdered char- 
coal and , coke, and a cement of magnesium chloride and 
magnesite. The rows of bricks filled into the furnace are 
covered with white or welding” land, mixed with 
potassium salts, in order to form in the smelting an easily 
removable vitreous slag. — E. S. 

Metallurgical Furnaces ^Liquid Fuel] . M. P. Boss, Stn 
PranoiseO, Cat. Eng. Pat. 14Afi3» Jun« 80, 1903. 

Pat 783,269^ June .30r 1938 ; and oompaze U.S. 
Pa^ 732i2e3 tp 738>263 iitdusiire»o£ tiM same date s this 


Journal, 1903, 914. Compare also U.8. Pat 708|it8» 
Sept. 2, 1902 ; this Journal, 1902, 1400.<^B. & 

CJnitkd Statbs Patxkts. 

Chromium-Nickel Steel. H. A. Hadfield, Sheffield* 
U.S. Pats. 735,365 and 735,666, Aug. 4, 1908, 

See Eng. Pats. 27,752 and 27,753 of 1897 j this Journal, 
1899, 49.— T. F. B. 

Precious Metals ; Process of E.rtracting F. K. Oar^ 

penter, Dciidwood, S.D. U.S. Pat. 735,032, July 28, 1903. 

The ore is smelted so as to obtain the silver and gold iu 
the form of a matte, and, while the latter is still fluid, molteu 
lead or siiperheated molten lead is caused to flow beneath 
the matte, ami so extract the precious metals. The molteu 
j lead or sup8rheato<l molteu lead may also bo allowed to flow 
continuously below the matte, aud so effect the extraction 
during transit, or the bath of molteu lead maybe maintained 
continuously below the furnace charge, and so caused to 
flow beneath the matte. A method is also described 
whereby molten lead uudor pressure mty be supplied at a 
point under and in contact with the matte, additional 
molteu lead being added as the metal is withdrawn, so ak 
not to exhaust the bath. — B. N. 

Gold and Silver ; Process of Extracting — , from Orei. 
C. A. Harp and J. F. Starkweather, sen., Stockton, Cal., 
Assignors to G. Marks, Sacramento, and B. Davit, 
\V. A. Morris, and J. F. Starkweather, jun., Stockton, 
Cal. U.S. Pat. 735,501, Aug. 4, 1908. 

The powdered ore is mixed with kaolin, brickdust, lime- 
stone, sawdust, and charcoal, aud the mixtiiro is heated in 
a suitable oven, with constant stirring, until sulphur has 
disappeared, when saltpetre is added. — E. S. 

Goldy Silver, Copper, Nickel, and Zinc ; Treatment of 

Ores containing . H. Hirsching, San Francisco, 

Cal. U S. Pat. 735,612, Aug. 4, 1903. 

The roasted or chlorinated ores or tailings are washed with 
an acidulated solution or with water, to which ammonia or 
an ammoDium salt is atided, and the wash water fVom a 
previous washing or boiled-out solution. The gold and 
silver are separated from tho solution by “ galvanic action ” 
or by any other “ approved method,” and the base metalt 
are precipitated as oxides by caustic soda and boiling. 
From the precipitate, zinc hydroxide is dissolved out by 
caustic soda solution, and is reprecipitated by dilution and 
boiling. The residual precipitated oxides are then treated 
with a solution of an ammonium salt to dissolve nickel 
oxide, leaving the copper oxide undissolved. Nickef 
hydroxide is then precipitated from tho ammcniaoal solu- 
tion, and the ammonia liberated is recovered for re-use. 
Several modifications of these processes are claimed. Seq 
also U.f?. Pat. 727,362, May 5, 1903; this Journal, 190^ 
702.- E.S. 

Zinc, Lead, and Silver Sulphides ; Extraction of — ^ 

from' their Ore.s. G. I). Delprat, Broken Hill, Australia. 
U.S. Pal. 735,071, Aug. 4, 1903. 

The finely-divided ore is fed into a bath containing nitric 
acid and sodium nitrate (of other nitrate), or the latter 
mty be added subsequently, to increase the density of the 
bath. The gas-bubblct attached to the ore particles cau^ 
them to rise to the sutface, whence they are removed or 
floated oflT. Compare Eng. Pat. 26,279, Nov. 28, 1902; 
this Journal, 1903, 913; and Fr. Pat. 826,867, Deo. 1, 
1902; this Journal, 1903, 871. — K. S. 

Lead or other Metals ; Process of Obtaining — — , from 
Ores or Mattes. C. Hoepfoer, Frankfort -on-flie-MaiD, 
Germany. U.S. Pat. 735,098, Aug. 4, 1903* 

Tbb ores are leached with a solution contaiJtti^ ^^rBaetivo*^' 
chlorine and a solvent of lead and silver oMorides | {&)» 
silver in the resultant liquor is precipitated by coppm ka 
contact with mercury to form an amalgam, ijiqd the IteO it 
prfoiffitat^ as a sulphite. The residual solution, after. 
‘eUt^Bment with chlorine. Is again used, 'When iron te 
>rtent in the solution, it Is ^precipitated b j an 
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compound.” In the owe of on* containing «n»er, le^, 
ironr and *•“«. ** leacWng aolation wntaina cnprio 
chloride and an alkali chloride (inch as sodium chlon^), 
and after separation of the silver bjr a suitable reaffent, iron 
is precipitated by copper oxychlonde, lead as eiilphite by 
aino sulphite, and the reiulting cuprous chloride is con- 
verted Into cupric chloride, and, without removal of the 
sine chloride, is used in leaching a fresh portion of ore ; or 
the copper is precipitoted by zinc ; or by electricity, m 
which case the solution for re-use contains available chlorine. 
The numerous claims include several modiftcations of these 
procewes. Compare U.S. Pate. 704,639, 704.640 and 
704,641, July 15, 1902 ; this Journal, 1902, 1081.— E. S. 

Wolfram [Tungsten] and Lead; Process of Making 
"Articles of ^ K- I’o't*. Magdeborg-Sudenburg. 

U.S. Pat. M5, 293, Aug. 4, 1903. 

■Sm Bog. Pat. 7855 of 1908 ; this Journal, 190^80h ^ 

Zinc or other Ores i Treatment of Cf 

duction]. W. U. Middleton, London. U.S. Pat. 785,894, 
Aug. 11, 1908. 

;Sbb Eng. Pat. 12,274 of 1901 j this Journal, 1901, 911. 

® —1. Jb. u. 

^t«c Ores t Treating . C. V. Petraeus, lola, Kans. 

U.S. Tat. 735,902, Aug. 11, 1903. 

ZiNO ores are mixed with carbon and strongly heated, with 
exclusion of air, to volatilise the greater portion of the zinc. 
The residue is roasted to oxidise the remaining zme and any 
lead present, and drive them off as a fume, which is col- 
lected by screening the furnace gases. Finally, the fume is 
whitened by subjection to a red heat.— K. S. 

Zinc Ores; Manu/aciuring Spelter from . 

O.H. richer, Joplin, Mo. U.S. Pat, 735,903, Aug. 11, 1903. 
Zmo ore containing lead, with or without pyrites, is heated 
in contact with air to a temperature sufficient to sublime the 
lend but insufficient to sublime the zinc in material quantity. 
The* residue is then freed from sulphur and the Pjritcs 
rendered porous by calcination, and, after removal of the 
latter, the desulphurised ore is mixed with carbou and 
retorted to obtain the zinc. — E. S. 


ZtVic Ores ; Treatment of C. V. Petiaeus, lola, 

Kans. U.S. Pat. 736,008, Aug. U, 1903. , 

The ores are mixed with carbon and highly heated, with 
exclusion of air. The metal distilled is condensed, and 
the fumes which escape condensation are mixed^ with the 
residue of the distilling process, which mixture is treated 
to reduce and oxidise the metals in order to drive on its 
metallic contents as a fume,*’ and the fume is recovered by 
screening the furnace gases. — E. 8. 

Ores containing Zinc or other Metals ; Treatment of 
O. V. Petraeus, lola, Kans. U.S. Pat. 786,009, Aug. II, 
1903. 

Okks containing line with other “ valuable metals ” are 
mixed with carbon, and the mixture is heated, with exclusion 
of air, to obtain most of the zinc as a distillate 5 the midue 
is further heated with carbon to drive off zinc oxide as a 
fume, which is recovered by screening the furnace gasM. 
The cindered residue is then smelted to recover the 
coutained metals. — E. S. 

Zi«c Oxide t Method of Smelting — . C. V. Petraeus, 
lola, Kans. U.S. Pat. 736,010, Aug. 11, 1903. 
Zrnofume (sublimed lino oxide) is roasted to eliminate 
sulphur, and U then wetted and mixed into a pulp with 
flnely-divided carbon, which pulp is charged into retorts for 
dntl smelting .**—E. 8. 

OuioJieitver [Mireury] Furnace, A. A. Tregidgo, San 
735.919, Ang, lU 1908. 

The shell of the furnace has in its upper ^rtion a abaft 
Vtth a vi^ur-exit pipe in its side above, i^id a epntracted 


base formed with a conical seat, co-operating with which is 
a vertically movable hollow perforated cone to dose and ' 
open the base, to support and to drop the ore. The cone is 
attwihed to a central rod, which can be raised or lowered 
by a lever, worked outside the lower continuation of the 
shaft, through an upwardly-inclined opening in the shell, 
nearly opposite the downwardly-inclined discharge opening. 
The top of the shaft is hopper-shaped to receive the ore. , . 
The heating chamber is below the cone, communicating 
with a side opening for a fuel burner, of which opening the ^ 
inner top wall is upwardly inclined.— E. S. ^ 

Tinning Baths; Compound for Use in A. W. 

Burwell, Assignor to E. A. Sperry, Cleveland, Ohio. 
U.S. Pat. 73'),941, Aug. 11, 1903. 

The compound consists of non-drying ingredients, including , 
a mineral oil boiling at a higher temperature than that at*; 
which tin melts, and palmitic, stearic, and oleic acids. * 

— E. S. 

Metal-Extracting and Ore^Lixiviating Apparatus, G. S. 
Foster, St. Louis, and S. A. D. Stringer, St. Clair, Mo., 
Assignors to the Ore Reduction and Smelting Co., 
St. T^uis, Mo. U.S. Pat. 735,960, Aug. 1 1, 1903. 

An elevated solution-supply tank is connected to a series 
of leaching tanks communicating by overflow pipes, and 
having fume-conducting connection with a* water tank, 
from which a gas-conducting pipe passes to the solution- 
supply tank. The leaching tanks are provided with upright 
distribution tubes, from the lower ends of which horizontal 
perforated tubes extend laterally. Drain pipes lead from 
the leaching tanks to a launder, into which they discharge, 
in which launder suitably connected electrodes are placed. 
A charcoal box receives the flow from the launder. — E. 8. 

French Patents. 

Steel; Process for Transforming into , Cast-iron 

containing considerable Quantities of Chromium, 0. 
Massenez, Germany. Fr. Pat. 329,132, Feb. 6, 1903. 

Cast-iron containing 1 per cent, or more of chromium is 
fused in a reverberatory furnace, with addition of small 
portions at a time of alkali chlorides or fluorides or the 
corresponding salts of the alkaline-earth metals, or alkali 
carbonates, or mixtures of these, to give a sufficiently fluid 
slag, which latter is withdrawn after each addition of flux. 
By these means it is stated that steel msy be obtained 
containing 0-8 per cent, or Jess of chromium. The slags 
are worked np by suitable means to obtain the chromium 
absorbed, as ferrochrome or as a chromate, for instance. 

— E. 8. 


Stereotype Printing Metal ; Process for Preparing . 

G. A. W. Stavenow. Fr. Pat. 328,484, Jan. 14, 1903. 

See Enir. Pat. 1019 of 1903 ; this Journal, 1903, 557. 

® — T. F. B. 

Sulphide Ores or Carbonates ; Furnace for Calcining or 
Roasting . V. Spirek, Italy. Fr. Pat. 828,615, 
Jan. 20, 1903. 

The ore descends by gravity down a series of nnmerous 
y^-shaped superposed roofs, heated from above and from 
below, and so arranged that the apex of each is immediately 
below the space intervening between the pair of roofs above. 
The air necessary for the roasting, enters partly by the 
grate and partly through special conduits distributing it in 
a heated state throughout.— E. S. 

Copper; Extracting , from its Sulphide Ores. G. Gib 

and the Soc. Anon, la M4tallargie 27ouvelle, France. 
Fr. Pat. 828,801, Jan, 26, 1903. 

Sulphide copper ores are roasted, and the sulphurous acid 
recovered, is used in lixiviating the mass. The concentrated 
liquors contaiu cupric sulphate, cuprous -cupric sulphite, 
and ferrous salts. The latter are removed by beating the 
liquor in a copper boiler under pressure to about 180^ C* 
(see Fr. Pat. 828,800, page 996), the cuprous-cupric sul- 
phite decomposing with separation of copper, and formation 
of cupric sulphate^ and aulphurous acid. The liquor is 





JOUENAIi AND PAT«NT DITBRATTOll— Ou XL 


loot 


filter-proBsed hot, and the eepmUon of the copper from 
V the ferront ealts is effected by washing with water, then 
osdifing the ferrons sulphite, and again washing. Compare 
Pr Pat. 319.556, March 13, 1902 ; this Journal, 1902, 1537. 

— K. S. 

Aluminium Compounds t Process of Reducing . 

H. F. D. Schwahn. Fr. Pat. 329,071, Feb. 3, 1903. 

Seb U.S. Pat. 719,698 of 1903 ; this Journal, 1903, 302. 
f — T. F. B. 

XL-ELECTRO-CHEMISTRY AND 
" ELECTRO-METALLURaY. 

electro-chemistry. 

Electrolytic Reduction and Oxidation / Specific Actions of 

Metals in . A. Coehn. Zeits. Elektrochem., 1903, 

9 , [32], 642. 

The author refers to the overcharge Q* Ueherspannung ”) 
required for the evolution of hydrogen and of oxygen at 
electrodes of different substances (see this Journal, 1903, 
500). By the. aid of this phenomenon of overcharge, an 
explanation can be found for many chemical processes, 
which have not hitherto been clearly understood. For 
example in the Marsh arsenic test, by the addition of 
platinum a vigorous evolution of hydrogen is obtained, but 
the potential of the latter is not sufficiently great for the 
formation of urseuiuretted hydrogen. If only fine be 
present, the potential of the evolved hydrogen is sufficient 
for the purpose. Attempts to effect the electrolytic oxida- 
tion of p-uitrotoluene to p-nitrobenzoic acid have hitherto 
not succeeded, but the author states that this reaction 
could be carried out by making use of the overcharge of 
oxygen evolved at a lead peroxide anode. 

Besides the phenomena due to overcharge, there are 
others caused by catalytic action of metals, e,g.t the decom- 
position of formic acid into hydrogen and carbon dioxide 
on contact with iridium and rhodium, but not with platinum 
and palladium. 

The behaviour of metals in chromoas chloride solution is 
a phenomenou due purely to overcharge, and has hitherto 
not been described. Chroraous chloride is such n strongly 
reactive compound that in conceutrated acid solution it 
evolves hydrogen spontaneously, and in weaker solutions 
after introducing platinised platinum. The reduction 
potential ot the .chromous chloride, that is the maximum 
pressure with which the hydrogen is evolved, cannot be 
measured, since platinised platinum can give off hydrogen 
even at atmospheric pressure. If, however, electrodes are 
introduced into the solution at which hydrogen shows an 
overcharge, these are charged to a higher potential. In a 
similiar manner, in the case of substances capable of 
evolving oxygen, as hydrogen peroxide, sodium hypochlorite, 
and persulphates, the potential varies according to the 
overcharge for oxygen exhibited by the metal immersed in 
the solution. — A, S. 

Unsaturated Compounds ; Electrolytic Reduction of — . 

Marie. Zeits. Elektrochem., 1903, 9 , [82], 638. 

The addition of hydrogen to nnsaturated compounds may 
readily be effected by electrolysis, if a suitable cathode be 
chosen. With mercury, for example, unsaturated acids, as 
fumarie, cinnamic, and aconitio acids, can he converted into 
the corresponding saturated compounds. For bodies which 
are easily oxidised at the anode, the following method can 
be employed: Into a vessel of large diameter, the bottom 
of which is formed by a diaphragm, a layer of mercury is 
iutroduced, and above the latter the solution to be reduced. 
The vessel is then immersed in an alkaline (oaustio soda) 
•OlntioD, in which is placed the anode, whilst the cathode 
dips in the mercury. When the current is passed. Sodium 
amalgam is continuously formed^ and effects the desired 
reduction.— A, S. ^ 


Bmqlish Pxtbnt, 

Deleterious Vapours by Electric Discharges m Air^ 

Prevention of Formation of . H. Viertel and Qebr. 

Siemens & Co., Berlin. Eng. Pat. 16,341, July 28, 1902. 

See Fr. Pat. 824,052 of 1902 ; this Journal, 1903, 660. 

— T. F. B. 

United States Patents. 

Electrolytic Diaphragm. E. A. Byrnes, Washington, D.O 
U.S. Fat. 735.464, Aug. 4, 1903. 

The diaphragm consists of a body of but slight conductivity 
composed of an electrically-conductivo material broken up 
by passages, or in a loose, granular, or porous shite, so that 
it does not condtict as a body. The material may bo 
magnetic oxide of iron. 

The diaphragm is used in conjunction with a li()oid 
electrode on whicli it floats. The liquid metal may be 
fusible metal heated above its melting point by suitable 
appliances attached to the electrolytic cell. The melted 
fusible metal forms the cathode, and is in contact with the 
lower end of the anode chamber ; the diaphragm floats on 
the latter and is prevented from passing out of the anode 
chamber. — A. G. 1 j. 

Electrolytes ; Composition of Matter for Battery 
W. Peto and .1. W. T. Cadett, both of Ashlead, Essex. 
U.S. Pat., 735,808, Aug. II, 1903. 

See Fr. Pat. 329,376 of 1903, page li)04. — T. F. B. 

Batteries^ Secondary ; Method oj Treating Lead Plates 

for Use in . 0. J. Heed, Philadelphia, Pa. U.S. 

Pat. 735,820, Aug. 11, 1903. 

TflE lead plates are treated, moist, with hydrochloric acid 
gas and an oxide of nitrogen or oxidising agent, and the 
lead chloride thus produced is reduced to spongy lead. 
Other compounds of hydrogen with a halogen may be 
substituted for hydrochloric acid.— W, O. M. 

Electricity} Process of Generating — . J. H. Reid, 
East Orange, N.J. U.S. Pats. 736,016 and 736,017. 
Aug. 11, 1903. 

See Eng. Pat. 1670 of 1903 ; this Journal. 1903, 803. 

— T. F. B. 

Generation and Application of Electric Currents for 
Electrolysis} Apparatus for the . F. E. Elmore, 
London. U.S. Fat. 736,331, Aug. 11, 1903. 

See Eug. Fat. 26,673 of 1901 ; this Journal, 1903. 871. 

— T. F. B. 

Electrolysis of Fused Substances } Apparatus for the—-, 
C. W. Roepper, Philadelphia, Fa. U.S. Fat. 786,020, 
Aug. 11, 1903. 

The walls of the fusion-vessel are supplied with cooling 
•paces, and carried on a recessed portion of the supporting 
structure, the recess having also cooling spaces* The 
bottom of the fpsion-vessel is formed by a heating plate 
gripped between the bottom of the walls of the vessel and 
the recessed part of the support. — W. G. M. 

Water} Apparatus for the Electric Purification of 
S. S. Fridham. U.S. Pat. 735,817, Aug. 11, 1908. 
XV HI. B., page 101 1. 

Vulcanisation ; lElectrical] Process of — — . W. H« 

Roberts. U.S Fat. 736,836, August 1 1, 1903. XIII. C., 
page 1007. 

Fbbnoh Patents. 

Electro^ ; A New Kind of Positive Accumulatoren- 

fabrik Aktienges., Germany. Fr. Pat. 328,527, Jan. 15, 
1903. 

In preparing the positive plates for cells of the Plants typo, 
the spongy lead on the surface of the plate is allowed to 
•oak (or may be formed) in a •olution of a ealt sueh aa 
Eiso sulphate. So produced, the plates possess the capacity 
desired even after the first charge.— W. G. M. 

OS 
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Accumulatori [EleclricoT] with Enctoad 0 xid 48 / Employ- 
ment of Ammonium Sulph-hydrate in the Preparation (f the 
Active Material for — . H. Fredet, France. Fr. Pat. 
828,866, Jan. 27, 1908, 

Tbb oxide of lead mixtnre for the platec of the aocnmolator 
are 'worked np with ammoniam sulph-hjdrate, whereby 
various insoluble lead compoands are formed. These are 
decomposed in the electrolyte and sulphur is set free. The 
resulting paste is more tenacious, and has a higher specific 
gravity than the untreated material.— W. G. M. 

Accumulatore, Electrical ; Plastic Electrolyte of Pasty 

Consistency for . W. Peto and W. T. Cadett, 

Kngland. Fr. Pat. 329,376, Feb. 14, 1903. 

A PASTE of lead sulphate and sulphuric acid in the propor- 
tion, say, of 455 grins, of finely precipitated sulphate with 
120 grms. of (1*2 sp. gr.) acid is substituted for the 
ordinary liquid electrolyte. It must not be too viscous, or 
cavities will be formed by “ gassing.** — W. G. M. 

Generation of Electricity by means of Combustible Gases ; 

Method for the . J. II. Reid.. Fr. Pat. 829,110, 

Feb. 5, 1903. 

See Eng. Pat. 1670 of 1903 ; this Journal, 1903, 803. 

—T. F. B. 

White Lead } New Electrolytic Process for the Manufac- 
ture of " Syndicate for working the inventions of 
Prof. Oettle. Fr, Pat. 328,490, Jan. 14, 1903. XIII. A., 
page 1006. 

Zinc White ; Electrolytic Process for the Manufacture of 
— — . Syndicate for working the inventions of Prof. 
Oettle. Fr. Pat. 328,491, Jan. 14, 1903. Xlll. A., 
page 1007. 

Gas, Vapours, ^c. ,* Process and Apparatus for subjecting 
— , to the Action of an Electric Discharge. J. 
Schlutius. Fr. Pat, 828,609, Jan. 19, 1 903. 

See Eng. Pat. 2,199 of 1903 ; this Journal, 1903, 872. 

— T. F. B. 

( B.)— ELECTRO-METALLURGY. 

United States Patents. 

Metals; Electrolytic Apparatus for Recovery of . 

C. E. Baker and W. Burwell, Cleveland, Ohio. U.S. 
Pat. 734,499, July 28, 1903. 

An electrolytic cell has a liquid cathode of a metal more 
volatile than the metal to be recovered; the latter is 
liberated from its compound by electrolysis, and thus forms 
an amalgam at the cathode. The amalgam or alloy is 
passed by suitable connections into retorts in which the 
volatile cathode metal is vaporised, the vapour being then 
passed into a condenser, and the liquid metal returned 
direct to the electrolvtic bath, — B, N. 

Nickel-plating ; Process of . T. A. Edison, 

Llewellyn Park, N.J. U.S. Pat. 734,522, July 28, 1903. 

Metallic nickel is deposited electrolytically on iron or 
steel, and the nickel-plated metal is afterward^ subjected to 
a welding temperature in a non-oxidizing atmosphere, 
hydrogen gas being mentioned as a suitable one. The 
metafis allowed to cool below the oxidiz'ug point before 
being removed from such atmosphere or gas, and the nickel 
is thus obtained as a firmly-adberent coating.— B. N. 

Febnch Patents. 

Metals; Electrolytic Process and Apparatus for the direct 

Lixiviation of , from their Ores and from other 

Metalliferous Substances, and for the Precipitation of 
Metals from their Solutions. Mechwart, Coltri & Co., 
Italy, Fr, Pat. 828,850, Jan. 87, 1903. 

The crushed ore, or calcined sulphide, is caused, either by 
gravitation or ^mechanical means, to pass over th^ sur- 
face of insolme anodes, preferably heated to facilitate the 
solvent action of the liberated anion. The material may he 
continuously introduced at oho ehd of the ahbdes and 
removed at the other, had td'aooottiptifiih tBio ooOliidmid^ly, 


the anodes nsay be disposed in the fbrm of inclined planea, 
approaebing one another below. The cathode may be 
shaped accordingly, and a double porous partition enclosing 
a nentral solution may separate the electrodes. Or the 
anode may be hollow and capable of rotation.— W. G. M. 

Fusion and Befning by Electricity ; Process of — , 
C. A. Keller, France. Fr. Pat. 829,013, Ftb. 2, 1908. 

In order to avoid the centaminat'on of a fused bath or 
metal by carbon or other material from the electrodes, the 
two electrodes are not allowed to come in actual contact 
with the fused mass, but the necessary heat is obtained by 
causing an arc to play between each of them and the surface 
of the bath..-W. G. M. 

Carborundum, or Carbide of Silicon, or other Carbides 

produced by Electrical Means ; Application of , to the 

Manufacture of Pieces, Apparatus, Objects, Coverings, 
and Glaze, and Conductors of Electricity capable of 
withstanding all Action, Thermal or Chemical, L. E. 
Muller, France. Fr. Pat. 329,232, Feb. 9, 1903. 

FiNELY-divided carborundum or other silicide is intimately 
mixed with gas-carbon, tar and lampblack, with or without 
soluble glass, moulded into shape and fired. For hand- 
moulding the percentage composition recommended is : — 
Carborundum, 62*5; gas-carbon, 8*4; tar, 14*5; lamp- 
black, 0*5; and soluble glass, 14*1. For pressed work, 
the first four constituents may be used in the following 
proportions respectively: — 72*8, 9*8, 16*8, and 0*5 per 
cent., the soluble glass being omitted. — W. G. JNU 

XII-PATTY OILS, FATS, WAXES, 

AMD SOAP. 

Fatty Oils ; Influence of Atmospheric Oxidation on the 
Composition and Analytical Constants of — H. C. 
Sherman and M. J. Falk. J. Amer. Chera. Soc., 1903, 
25, [7], 711-716. 

The authors have made experiments to determine whether 
a quantitative relationship could be established between the 
values of oil before and after exposure to the air, so as to 
be able to form a conclusion of the nature of the original 
oil from the results obtained with the oxidised sample. 

It has been shown by Ballantyne (this Journal, 1891, 29) 
that exposure to sunlight lowers the iodine value and 
raises the specific gravity and Munmene value of oils; 
whilst the authors have found that these changes are less 
dependent on sunlight than is generally supposed. They 
give a tabulated series of results before and after exposure 
for several months which confirm Ballantyne's conclusions 
and show that there is al.«o a slight but irregular increase in 
the acidity and proportion of volatile acids present. 

In the case of a sample of linseed oil, elementary' 
analyses were also made with the following' results 


• 

1 Snlonth.. 

Linseed Oil 
exposed till 
semi-solid. 

Specifle gravity at 15*5° C. . . 
Hubl value 

0*934 
178*0 
31*3° C. 
1*33 
0*49 
78*46 
10*92 
13*62 
1:0*145 

0*966 

139*4 

82*8 C. 
4*45 
2*64 
73*23 
10*48 
16*31 
1:0*148 

i ' 

1 69*03 

! 10*06 

, 20*91 

1:0*146 

MauinenC Uguro (Mitchell) . 
Free acid, as oleic, percent. . 

Reichert-MeiBsl value 

Carbon, per cent, 

Hydrogen, per cent 

Oxygen, per cent« 

Ratio G:H 



Hence the main result of the exposure was an increase 
in the amount of oxygen without appreciable change in the 
ratio of carbon to hydrogen. 

It has been shown in a former paper (this Jpumal, 190U 
590; 1902, 624) that the heat of copubustion of fatty oils ia. 
decteased by oxidation to an extent nearly proportional 
though slightly greater than the increase m the specific 
gravity. Further explanation of this if afforded by the 
results obtained with this linseed oil. The incieasp m tha 
sfi^oifie gravity after ei|;ht months* exposore .was 8v4a.per- 
cant on the original weight, whilst the oil ahsoihedS^lfi per 
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cent of iU weight of ozjrMiu oomspoadiog wiUi a dimtaa- i 
tion of 0* 88 per oeot. of the increased weight in ** available 
hydrogen.*’ The original heat of combastion was 9»S6i oals. 
per grm. ; and correcting for the increase in weight thU | 
gives 9864 - 4 - 1*0343 «■ 9033 cals.) from which must be 
forOier deducted 131 cals., corresponding with the decreiise 
in weight of ** available hydrogen,” thus giving an estimated 
heat of combastion of 8922 cals, per grm. for the exposed 
sample. Taking the increase in specific gravity as a 
direct measure of the oxygen absorbed, the calculated value 
is 8910 cals., whilst the value actually determined by 
combustion was 8899 cals, per grm. 

Assuming the correctness of Ballantyne’s statement that 
the oxidation takes place without change in volume, the 
addition of the hydroxyl to the unsaturated fatty acids 
should cause an increase in the specific gravity directly 
proportional to the decrease in the iodine value. Thus in 
the case of an olive oil, the density had increased from 
0*917 to 0*923 or 0*63 per cent. The iodine value of the 
exposed sample was 77*4, and on adding to this 0*65 x 7*46 
(the ratio OH:I) the corrected iodine value becomes 83*3 
as against 83*8, the original iodine value actually found. 

[n this way the following recalculated iodine values wore 
obtained with different samples of exposed oils : — 


1 

Oil. 

Sp. Gr. 
of Fresh 
Oil. 

Sp.Gr. of 1 
exposed ^ 
Oil. 

1 

Iodine 1 
Value of i 
Fresh Oil.* 

i 

lodino 

Value 

after 

Exposure. 

Reoal- 

ctilHted 

Iodine 

Value. 

liardoil 

! 

0'917 

0*927 

73*3 

66*7 

74*8 

Cottonseed I. . 

0*920 

0*934 

102*8 

92*0 

103*3 

„ II. 

0*1)23 

0*937 

10r,*‘2 

92*9 

10-4*2 

Maize 

1 0*924 

0*933 

117*2 

107*0 

115*9 

Poppyseed .... I 

0*923 

0*931 

1*25*3 

117*1 

123*6 

Seal ! 

0-9-20 

0*947 

14,5*3 

120*3 

137*2 

Linseed I 

0*938 

0*95i 

177*1 

148*1 

161*0 

M II., 4 
months. i 

0*931 

1 

0*042 

178*0 

163*8 

172*2 

Linseed II., 8 

0*934 

0*906 

178*0 

139*4 

165*0 

mouths. 







From these results the authors conclude that in the case 
of non-drying aud semi-drying oils, the iodine value of the 
original sample may be calculated from, the original specific 
gravity, or from the average figure for the kind of oil under 
examination, giving results within the limits of variation of 
ure fresh samples, la the case of highly unsaturated oils, 
owever, such as linseed or fish oils, the method cannot be 
relied upon, since in such cases there is either a direct 
absorption of free oxygen, or a condonsation with elimioa> 
tion of water from the hydroxyl first introduced. — 0. A. M. 

Linseed Oil; Composition of the ** Break”' from 
G. W. Thompson. J. Amer. Chem. Soc., 1903, 25 , [^]» 
716—719. 

FnBSHiT-expressed linseed oil, or oil not properly prepared 
for varnish making, ** breaks ” when heated to about 
400° F., and the dark gelatinous masses that appear in the 
oil cau only be removed with great difficulty, la studying 
this phenomenon, the author heated 2^ kilos, of linseed oil 
to the breaking point, separated the resulting precipitate 
by filtration, and washed it by decantation with petroleum 
spirit. In this way 6*93 grms. (0*277 per cent, of the oil) 
of a non-oleaginoos substance was obtained, which on 
igaitioQ yielded 47*7*3 per cent, of ash, consisting of the 
following substances: — Calcium oxide, 20*96; magnesium 
oxide, 18*51; phosphorus pentoxide, 59*83 per cent., and 
traces of sulphate. ThU ash amounted to 0* 1 177 per cent, 
of the original oil, whilst the filtrate from the ** break *’ 
contained 0*0039 per cent, of ash. 

Determlnacioas of ash made on other samples of linseed 
oil gave the following results: — 


OU. 

Ash. 

L Fresh double-filtered raw American linseed oil. ^ ' 
£. Do. do. do. do. 

Good wall settled 

Per Gent. 
0*1429 
0*1907 
0*0609 
Trace 

4t B^t Am^riosn Unsped varnUh oil 


The ash from Ko, I sample oontained the foUoirlag 
oonstiiuenU .'—Calcium oxide, 0*0235$ magnesium QC|iide» 
0*0221; phosphorus pentoxide, 0*0703 $ potassium oxide, 
0*0043; and sulphur trioxide, 0 *0227 per cent. Here, as 
in the ash from the “ break,” the phosphoric acid exceeds 
the amount of bases, aud the oxygen present in it is nserly 
in the proportion of 5:2 to the oxygon in the bases, oloifly 
corresponding with that required by a pyrophosphate* 

An analysis of the ash of Amuricdii linseed (3* 119 pai^ 
cent.) ^avo the following results: — Silica, 1*83; iron and 
aluminium oxides, 1*25; calcium oxide, 9*40; magnesium 
j oxide, 18*31; potassiumoxide, 26* 18 ; socliiim oxide, 1*71 1 
j sulphur trioxide, 3*96 ; and phosphorus pentoxide, 33*44 
per cent. 

The oil-cake left after the expression of the oil from the 
seed contained 4*899 per cent, of ash, consisting of: — 
Silica, 1*51; iron aud aluminium oxides, 1*39; calcium 
oxide, 9*24; magnesium oxide, 18*52; potassium oxide, 
20*14; sodium oxide, 3*59; sulphur trioxide, 3*51; and 
phosphorus pentoxide, 36*28 percent. It is noteworthy 
that the principal base (potassium oxide) in the seed is onlv 
dissolved to a small extent by the oil, in comparison with 
the lime, ma| 5 nosia, and ydiosphorie acid. 

A doierm Illation of the nitrogen in a sample of linseed 
oil showed less thiin 0*01 per cent., whilst the same oil 
contained 0*04 per cent, of phosphorus. In the “break” 
from this oil, the nitrogen was less than one percent., whilst 
the phosphorus iimoiinted to 9*6 per cent., or 57 per cent, 
of phosphorus pentoxide calculated ou the ash of the 
“ break.” 

Owing to the large amount of bases present, the authors 
do not feel justified in calculating the phosphorus present 
into lecithin, nor do they consider th(3 assumption that 
albuminoids are present to bo in accordanoe witli the facts. 
They conclude, however, that the chief cause of the 
“ break ” in linseed oil is the presence of phosphates of 
calcium a magnesium, possibly in combination with 
organic bases. — C. A. M. 

Bear Fat ; Characters of Authentic — L. F. Kebler 
and Q. R. Pancoast. Proc. Amer. Pharm. Assoc., 60, 
363. 

Bears’ fat is a semi-opaquo oily liquid at summer heat, but 
solidifies in cold weather. It has a peculiar odour and a 
bland taste. The sp. gr. at 15° C. is 0*913; acid value 
3*93; saponification value 203 * 4 ; iodine value 80*43. It 
solidifies at 9° O. — J. O. B. 

Stiliingia Tallow [ Chinese Vegetable Tallow^ ; Composition 
of — . J. Klimout. Monatsb. f. Ghem., 1903, 24, 
[6], 408-412. 

The author, doubting the accepted statement that this fat 
consists of a mixture of palmitin and olein, has made 
experiments with the object of isolating mixed glycerides. 
The fat used for the purpose was obtained from the seeds 
by hot expression. It dissolved completely In ether and 
hot alcohol, but was less soluble in cold alcohol. It had 
the following characteristics: — Melting point, 36*4° C. ; 
iodine value, 27 * 6 ; saponification value, 203*5; and acid 
value, 14*3. 

After the removal of free fatty acids the fat was extractea 
with acetone, and the extract filtered from the crystals that 
first deposited. The crystals, subsequently formed melted 
at, 82* 2° C., and, after recrystallisation, at 29*2° 0. Oa 
saponification and liberation of the fatty acids, the sub.stanoe 
yielded palmitic acid (m, pt. 61*8° C.) and oleic acid with 
iodine value 81*3. Its elementary composition, iolioe 
value (29*8), and sapomfleatiou value (202*6), showed 
that it consisted of a mixed glyceride, oleo-dipalmitin, 
0,H5 (C,eH3.0;)a- CjaHaaOa. The fat also contained a very 
small amount of a substance of higher melting point, 
probably Iripalmitin. — 0. A. M. 

Tallow ; Examination of Chinese Vegetable — — 0. E. 
Z^y and G. Musoiacco. Staz. sporim. agrar. ital., 88» 
169 — 170. Chem. Centr., 1903, 2 , [3], 223. 

Tbe vegetable tafiow examined b,v the authors was optically 
Jnaotive and oa:a therefore be regarded as free from •ullUigla 
oiL It had the following coastAuts jp. gr. at .18^ G., 
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0‘9816| Bp. gr. at IO 07 I 6 '’ C., 0*8600) refraction in the 
ZeiBi refractometer, i ■■ 46® C.» 40^, I ■« 50® C., 58® ; m. pt, 
69 *5® C. ) snlidiOcation point, 57*7® C. ; m. pt of fatty acidi, 
55*0® C.) solidification i^int of fatty acids, 55*0® C.; acid 
ralne (mgnnB. of caustic potash), 22*5; sapooification 
Talue, 231*0; Wollny’s value (for 5 grm 8 .)> 0*69 5 Hfibrs 
iodine value, 19*0; absolute iodine value, 97*04; acetyl 
value, 48*5; saponification value of insoluble fatty acids, 
240*1 ; total fatty acids, 95*3 per cent., insoluble fatty 
acids (Hehner), 93*45 per cent.; mean molecular weight 
of insoluble fatty acids, 231*4; of soluble and volatile fatty 
acids, 182*8. — A. S. 

Maitletnake Oil ; Characters of . L. F. Kebler and 

Q, R. Pancoast. Proc. Amer. Pharm. Assoc., 50, 364. 

Battlbskakb oil has the following characters : — Sp. gr. at 
16® C., 0*9217; acid value, 3*67; saponification value, 
210*9; iodine value, 105*58. — J. O. 13. 

Grease from Sheepskins ; Extraction of — — . W, Eitner. 
XIV., page 1007. 

SesamS Oil Reaction with Stafinous Chloride* P. Soltsien. 
XXUI., page 1017. 

English Patent. 

Grease or Greasy and Oily Matter } Process of Separating 
— — , from Raw Fish and other Material capable of 
Yielding the same. H. J. Haddan, London. From E. 

R. Ednon, Cleveland, Ohio, U.S.A. Eng. Pat. 13,035, 
May 26, 1903. 

The material is treated with water at a temperature of 
about 40® F. in order to congeal the grease, and then dis- 
integrated, with 01 without the introduction of air under 
pressure, so that the congealed grease rises to the surface, 
whence it can be removed by means of an overflow of water 
or otherwise. — C. A. M. 

United States Patents. 

TalloWt^c,$ Method of Decomposing {Saponifying'] . 

F. Perrelet and K. Becker, both of OfFenbach a/ Main. 
U.S. Pat. 736,007, Aug. 11, 1903. 

Sbb Fr. Pat. 822,777 of 1902 ) this Journal, 1908, 372. 

— T. F. B. 

Lubricantf and Process of Making Same. S. A. Smith, 
Providence, H.I. U.S. Pat. 736,162, Aug. 1 1, 1903. 

GALCiDM*antimony tartrate, produced by mixing trioxide 
of antimony with tartaric acid and adding lime and water, 
is added in a finely-divided state to oil to form a lubricant. 

—R. A. 

Artificial Wax. J. Lewy, Biebrich, Germany. U.S, Pat. 
735,538, Aug. 4, 1903. 

This consists of a ketone of the acetone series mixed with 
an excess of paraffin, ceresiu, and stearin. — C. A. M. 

French Patents. 

Acids of the Oleic Series ; Conversion of — — , into 
Lactone^. A. A. ShukolF, Russia. Fr. Pat. 328,604, 
Jan. 19, 1908. 

Claim is made for the process of treating the fatty acids 
with sulphuric acid for several hours at a temperature of 
not less than 60® C. — C. A. M. 

Press for the Extraction of Oil and other Purposes. V. D. 
Anderson, U.S.A. Fr. Pat. 328,945, Jan. 30, 1903. 

The body of the press consists of a perforated envelope, in 
which there revolves a shaft carrying a helical screw convey- 
ing blade, whilst a second shaft forming a continuation of 
the first is provided with separate screw blades and can be 
made to revolve independently. The grain, dtc., introduced 
into the hoppers compressed in the spaces between the 
different screw^lades until eventually the screw on the 
other shaft completes the expression and expels the mass 
through a discharge orifice which la in .tne form of a 
cylhader opening outwardf.<^0. A. M* 


on t Process of Extracting Seeds and Simiiar 

Substances. V. D .Anderson, U.S.A. Fr. Pat 828,946^ 
Jan. 80, 1903. 

Tub entire seed, more or less crushed, is submitted to 
gradually increasing pressure by means of screw convevors 
within conver^ng walls or other retarding device, whilst 
the strongly compressed fibrous material, after forming a 
filter bed for the exuding oil, is discharged, without the 
pressure in the apparatus being relaxed. — C. A. M. 

Glycerin ; Method of Extracting , from Distillation • 

Residues. A. Barbet, France. Addition, dated Jan. 24, 
1903, to Fr. Pat. 823.373, July 19, 1902. 

A SUPPLEMENTARY claim is made for the purification of 
liquids containing the crude glycerin by means of animal 
charcoal or chemical agents before the osmosis (this Journal, 
1903, 502). Any other suitable solvent may be used in 
place of alcohol, and good results are obtains d by the use 
of a solution of sulphur dioxide in alcohol. — C, A. M. 

XIII -PIGMENTS. PAINTS : EESINS, 
VARNISHES : INDIA-RUBBER, Etc. 
pigments, paints. 

English Patents. 

Pigments} Processes for Making . W. J. Arm- 

bruster and J. Morton, St. Louis. Eng. Pat. 13,812, 
June 20, 1903. 

See U.S. Pats. 731,152 and 731,153 of 1903; this Journal, 
1903, 874.— T. F. B. 

Pigments; Compositions of Matter to be used for — , 

and the Hrocess of Making same. W. J. Armbmster 
and J. Morton, both of St. Louis. Eng. Pat. 13,818, 
Juno 20, 1903. 

An alkali carbonate is added to a solution containing a 
line salt (other than the sulphate) and a barium salt. The 
resulting precipitate of zinc and barium carbonates is used 
as n pigment. 

The pigment may contain zinc sulphide in addition to 
zinc and barium carbonates; this result is obtained by 
precipitating a solution of a zinc salt with alkali carbonate, 
and precipitating a solution of barium sulphide with alkali 
carbonate, subsequently adding a zinc salt, and mixing the 
two precipitates. — T. F. B, 

Paints and Colours ; Manufacture and Preparation of 

. W. A. Jamieson, J. N. Nicholson, and P. B. 

Nicholson (trading as Arthur and Hinsbaw), Glasgow. 
Eng. Pal. 20,413, June 18, 19( 3. 

The finely powdered pigment is mixed with a dilute aqueous 
solution of gum tragasol. — M. J. S. 

United States Patent. 

Paint Compound. J. F. Smith, Chicago, 111., U.S.A. 

U.S. Pat. 735,604, Aug. 4, 1903. 

A mixture of wax, gelatin, gum, paraffin, animal matter, 
or some of these, with dry colouring matter, is dissolved in 
a suitable solvent or mixture of solvents, s.g. linseed oil, 
turpentine, alcohol, water, and spirits of ammonia. Claim 
is made for formulas containing specified proportions of 
these ingredients, and also for a paint compound in stick 
form prepared in an analogous manner. — C. A. M. 

French Patents. 

White Lead'; New Electrolytic Process for the Manu- 
facture of — . Syndicate for working the inventions 
of Prof. Oettli, Switzerland. Fr. Pat. 828,490, Jan. 14, 
1903. 

A solution of sodium chloride of strength not exceeding 
1 per cent, is electrolysed with electrodes of metallic lead. 
By using a current of density not txceeding 2 amperes per 
gq. dcm., and at a temperature of about 15® C., the only 
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prodnots are! lead dUoride and sodinni li^droxidey which b/ 
thtk reaction produce lead hydroxide with regeneration of 
die eodiom chloride. Car^n dioxide ie simoltaneoasly 
passed into the cel], and the nascent lead hydroxide is thus 
converted into the basic carbonate,— M. J« S. 

Zinc White t Electrolytic Proccse for the Manufacture 
of — — . Syndicate for working the inventions of 

Prof. Oettli. Fr. Pat. 328,491, Jan. 14, 1903. 

A HOT solution of sodium sulphate or other alkali salt is 
electrolysed with electrodes of metallic zinc. Zinc sulphate 
is produced at the anode, and sodium hydroxide at the 
cathode. These react with precipitation of zinc hydroxide, 
and reproduction of the original electrolyte. The zinc 
hydroxide is then calcined. The production of a ton of 
zinc white, per 24 hours, requires, it is stated, 96 electric 
horse-power. — M. J. S. 

Zinc Salts (^Carbonate, Sulphide) extracted directly from 
Zinc Ores ; Process for Adaptation of — , for 
Painting. M. Malzoc, France. Fr. Pat. 329,079, Feb. 4, 
1903. 

Ske Fr. Pat. 325,587 of 1902 ; this Journal, 1903, 752. 
The present specification describes the plant employed for 
conducting the process continuously, and claims, in addi- 
tion, the preparation of metallic zinc by the electrolysis of 
the ammoniacal solution in closed vessels.— M. J. S. 


oofflu^ts largely of cholesterol and similar oorapoonds. 
however, tbo mase of theepskint readily liqueHes, a l9i|^ 
amount can m removed by submitting the warm tanntd 
skins to hydranlio pressure. This process never removes 
the grease eomplettly, aud so solvents, like hot aloobol, 
ether, chloroform, henzino (petroleum ether), and oarbon 
bisulphide are resorted to. 

In Uuenos Ayres, where 30,000 sheep are slaughtered 
daily, the skins are taken over by a French Oompapy^ 
which removes the wool by sweating, tans some oi tho 
skins, and exports the rest, chiefly to North America* 

I The grejise is removed by extracting for 1 — 1^ hours in 
I a revolving tinned iron vessel with a mixture of bonsino 
: and methyl alcohol (the latter being used to take up the 
; natural moisture of the skins) aud then quickly pressing. 

I The fat and solvent are then separated hy distillation, the 
I latter being used again with a loss of about 80 per cent. 

I The author suggests that some such method should be used 
; in Germany, the skins being nnhaired, fleshed, and partly 
I bated before extraction, aud points out the need of 
establishing fat extraction works like those in other 
countries. A firm in Paris, for example undertakes the 
work at a charge of 1 — 2 francs per dozen skins. 

-R. L. J. 

Ammonia [in Tannery E^fflnents] ; New Method for the 
Determination of . A. Bayer. XX[ II., page 1016. 


Pigment audits Manujacture. \V. J. Armbruster and 
J. Morton. Fr. Pat. 323,800, Jan. 26, 1903. 

See U.S. Pat. 712,415 of 1903 j this Journal, 1903, 307. 

. -T. F. B. 

Pigment and its Manufacture. W. J. Armbruster and 
J. Mot ton. Fr. Pat. 328,807, Jan. 26, 1903. 

Sec U.S. Pat. 719,073 of 1903 ; this Journal, 1903, 218. 

— T. F. B, 

(C.)— INDIA-RUBBER, &o. 

United States Patent. 

Vulcanisation ; [^Electrical'] Process of W. H. 

Roberts, Portland, Me., U.S.A. U.S. Pat 736,336, 
Aug. 11, 1903* 

Rdbbeb is vulcanised by heating in an air-tight vessel, at 
a high temperature, at the same time ** conveying an 
electric current to the rubber.”— T. F. B. 

Fbenoh Patents. 

Caoutchouc {i?u66€r Substitute'] ; “ Synthetical ” — . 
E. Jasset. Fr. Pat. ^21^959, May 18, 1902. 

One hundred parts of coal tar are heated with 26 parts of 
boric (phosphorio or hydriodio) acid to the boiling point, 
the vapours are ignited and allowed to burn till they 
exhibit a green colour. The mixture is then transferred 
to a suitable receptacle, where it can bo maintained at a 
temperature of 60*^ C., whilst a current of oxygen is passed 
through it. After a certain time the gas is shut off, and 
the product is dried on a water-bath. It is said to form 
a brown highly-elastic body, having the same empirical 
composition as caoutchouc and gu(ta-percba, and suitable 
for employment as a substitute for either. — F. H. L. 

Rubber ; Vulcanisation of . C. H. Gray. 

Fr. Pat. 329,180, Feb. 7, 1902. 

See Eng. Pat. 2939 of 1903; this Journal, 1903, 562. 

— T. F. B. 


XIV.~TANNINa: LEATHEB, GLUE. SIZE. 


I Knolisu Patents. 

j Aqueous and Alcoholic Solutions [G/ms, Oum, Tannin, 
; Process and Apparatus for the Rapidy Continuous, 

I and Automatic Drying o/’— in Vacuo. E. Passburg, 
Berlin. Eng. Pat. 28,395, Dec. 23, 1902. 

Tbk solutions or liquids are sucked through a regulating 
cock, &c., into a vacuum chamber containing a rotary 
beat^ drum extending into the solution, the level of whion* 
can bo regulated by another cock or valve. The chamber 
is, if necessary, provided with cooling devices, such as* 
pipes, coils, jackets, or the like, for the purpose of reducing 
the temperature of the liquid approximately to^ the 
temperature at which it boils in the vacuum. The liquid 
is thus caused to form a continuous layer or fllm on the 
side of the drying drum, so ensuring continuous working 
and drying. [See also Eng. Pats. 4126 of 1901, and 
12,453 of 1902 ; this Journal, 1902, 458, and 1903, 708.1 

- R. A. 

Glue and Gelatin from Bones ; Manufacture qf — , 
H. Hilbert, Heufeld, Upper Bavaria. Eng. Pat. 18,682, 
June 19, 1903. 

Bleaciiino agents, such as sulphurous acid, sulphites with 
an acid, bydrogeu peroxide, &c., are letl into the extraction 
vessel at the commencement of the process of extraction or 
during the operation. — R. L. J. 

United States Patent. 

Tannin Extract [Sb/fd], and Process of making same^ 
G. Klenk, Hamburg. U.S. Pat. 784,889, July 28, 1908. 

Tan liquors, bleached and rendered soluble hy addition of 
aluminium sulphate aud sodium bisulphite, and heating in 
a closed vessel to 120® — 130® C. (see Eng. Pat. 25jb63, 
Deo. 9, 1001; this Journal, 1902, 1462, and U.S. Put, 720,157, 
Feb. 10, 1903 ; this Journal, 1903, 373), are evaporated in 
vacuo until they contain abuut 22 per cent, of water. 

This extract becomes solid on cooling, contains 68—70 
per cent, of tannin, small amounts of sodium sulphate, 
sodium sulphite, and calcium sulphate, and dissolves in 
water with an acid reaction, and without precipitate at 6®— 

I 8"^ B , if an organic acid bo added. — II. L. J. 

I Fbbnch Patents. 


Sheepskins ; Extraction of Grease from . 

W. Eitner. Der Gerber, 1908, 29, [622], 186 — 187. 

The difliculty of degreasing eheefMkina lies partly in the 
amount of grease present (sometimei from 80 to 40 per 
cent.), and partly m the chemical nature of the grease. 
Most animal fata are solid glyceridea of fatty acid and 
j|a>pomfy readily, whilst aheep grease, like wool-grease, 


Hides} Preparation \Veliming] oj , for Tanning, 

E. Roy. Fr. Pat. 828,711, Jan. 22, 1903. 

The lime, used for unhairing, forms stable organic com- 
pounds within the hide, which resist the action of acid 
liquors. 

, To decompose these, the skins, after unhairing, are 
^aced in a weak solution of a soluble eaustie alkali o* 







^ ^IKUitic alkftii tftlt < 1 part per IjOOO), conrenumtly nuide 
br adding eodium carbonate (4 kilos.) to milk of Kme (1^5 
quicklime in 1,000 litres of water) and sipkoning 
off the resulting clear liqaor.-~B. L. J. 

Tanning [/?apid]. W. Fabrion, Germany. Fr. Pat 
828,853, Jan. 27, 1903. 

process of tanning is to be considered as a cbcmical 
one, in which a salt is produced by combination between the 
partially oxidised hide fibre and the partially oxidised 
tanning snbstances, completed by the fiiatioii of oxygen, 
upon the speed of which fixation depends the speed of 
tannage. (Compare this Journal, 1903, 919.) 

Skins are therefore tanned in a drum into which air or 
ozonised air is introduced, or hydrogen peroxide is gradu- 
ally added before, after, or during the tanning process. 

— R. L. J. 

Tanning and Dgewood [and Sugar'\ Extracts ; Manu- 
facture of . A. E. Peyrusson, Second Addition, 

Feb. 7, 1903, to Fr. Put. 318,523, 1902. XVI., next col. 

Casein Solution. The Casein Co. of America, U.S.A. 

Fr. Pat. 329,338, Feb. 13, 1903. 

C.A8BIN hydrochloride (1 part), obtained by precipitating 
casein with hydrochloric acid, is made into a solution by 
adding sodium phosphate, preferably tri-sodium phosphate, 
(0* i— 0* 15 part) and water (I — 3 parts). — R. L. J. 


XV.-MANURES. Etc. 

Fbench Patents. 

Phoaphatic Chalks and Clays / Treatment of , to 

increase the Yield, and suppress the Screening Process. 

: N. F. Bourgeois de Mercey, France. Fr. Pat. 328,648, 
Jan. 20, 1903. 

Tna washed phoaphatic chalks or clays are sorted in a 
snitable apparatus having a fine mesh in which separation 
Is effected between the richer particles which will not pass 
the mesh, and those that pass it. — E. S. 

Phosphates ,* Process for enriching Poor , with Simul- 

taneous Production of Precipitatea Calcium Sulphate. 
P. do Wilde, Belgium. Addition, dated Jen. 26, 1903, to 
Fr. Pat, 327,669, Dec. 24, 1902 j this Journal, 1903, 
919. 

Jbb addition consists in replacing acetic or formic acid, 
claimed in the main patent as used iu the enrichment of 
poor native calcareous phosphates, by sulphurous acid in a 
Shturuted, or half-saturaiod solution. The solution of 
calcium sulphite produced is treated by dilute sulphuric 
acid, and after separation of the precipitated calcium sul 
phate, the regenerated sulphurous acid is available for 
re-use. The wash waters are boiled, and the sulphurous 
anhydride evolved is collected. — E. S. 

Manure ; Preparation of , by means of Bog Earth, 

Turf and Analogous Substances. P, Jorgensen, Den- 
mark. Fr. Pat. 328,756, Jan. 2i, 1903. 

Babth ffoni marshes or bogs, turf, or the like, is mixed 
wHb feecal matters, such as may give rise to a strong fer- 
mentation, and develope ammonia from the nitrogen locked 
up in the turf, &o. When necessary, any acidity in the 
mixtnre is neutmlised by addition of chalk, magnesia, or 
Other basic substance. — E. S. 


XYI.-SUGAE, STAECH, GUM, Etc. 

Snoijsh Patents. 

Sugar / Manufacture of . J. McQlashan, Oawnpore, 

India. Bog. Pat. 28,779, Oct. 81, 1902. 

Sugar solutions in^tbe course of manufaotnre are freed 
from invert sugifT^jr adding to the neutralised liquor, at 
an^ convenient ktage of the process, cultures of organisms 
yhicb do not poscets the property of Inverting sacebarose 
Id any marked extent, bat which are oiq^akletJlennMting 
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innertsagar. Such organisms are 5. 

and, yeast-like torula. The liquor is treated preferably Ja 
the coneentrated state at a sp. gr. of about L * 25 ; ibe pro- 
portioii of invert sugar should not oxceeil 6 per cent and 
fermentation should be complete in 4— -6 days at 20®— 25® C. 
The alcohol is then removed ^ distillation and the liqnor 
is defecated with lime. — J. F. B. 

Soluble Starch ; Manufacture of — . C. F. Cross, Lon- 
don, and J. Traquair, Paisley. Eng. Pat. 9868, April 29, 

1902. 

Starch is heated with a monocarboxylic organic acid, with 
or without the presence of a dehydrating agent, such as 
alcohol or a concentrated solution of a neutral salt. For 
instance, starch dried at 100® C. is intimately mixed with 
one third to one half of its weight of glacial acetic acid, 
heated in a steam-jacketed vessel for 1 — 2 hours, freed 
from acid, and dried. Formic or lactic acid may also be 
employed, preferably in presence of a dehydrating agent to 
prevent gelatinisation.— J. F. B. 

French Patents. 

Sugar i Process of Refining , by means of Agitation 

ivith Air. A. Prince, France. Fr. Pat. 328,845, Jan. 27, 

1903. 

Saccharine syrups are caused to crystallise by injecting 
or aspirating air in minute jets through the syrup in such 
a manner as to produce on emulsion. The crystals are 
built up under the influence of ihe motion, the impurities 
are oxidised and collect at the top, whence they may 
be sKimmed off. The air may he injected cold or may 
be previously heated if concentration bo desired j it may 
also be mixed with carbon dioxide for defecation purposes. 
The process may bo carried out by removing the sliding 
valve covering the discharge orifice of an ordinary vacuum 
pan and substituting for it a plate provided with minute per- 
forations ; air is aspirated through the syrup by the vacuum 
pump and steam may bo supplied to the coils during the 
process. — J. F. B. 

Sugar Extracts, Saline Solutions, ^'c . ; Apparatus for 

Evaporating- . A. Freitag. Fr. Pat. 329,0 15, Feb. 2, 

1903. I., page 988. 

Sugar Juices ; Process and Apparatus for the Diffusion 
and Extraction of — . L. Naudet. Fr. Pat. 329,139, 
Feb. 6, 1903. 

See U.S. Pat. 728,600 of 1903 ; this Journal, 1903, 754. 

—T. F. B. 

Tanning and Dyeivood [and Sugar"] Extracts j Manufacture 
of — . A. E. Peyrusson. Second Addition, dated 

Feb. 7, 1903, to Fr. Pat. 318,523, Feb. 8, 1902. 
(ftee this Journal, 1902, 1462, and 1903, 219.) 

The advantages, as regards colour, obtained by using the 
metals aluminium, tin, lead, and zinc in the extraction 
apparatus, are also obtained in the operation of sugar 
extraction and preparation of other organic extracts. 

— R. L. J. 

Xm-BEEWIM. WINES. SPIEITS, Etc. 

Yeast; Biology of . R. D. Herzog. Zeits. physiol. 

Chem., 1903, 38, 396 ; through Zeits. Spiritusiud., 1903, 
26, [38], 361. 

I. In the course of investigations on the autodigestion ot 
yeast, 2 litres of washed fresh beer yeast received an 
addition of about 10 grms. of various substances. The 
mixture was digested at a temperature of 38® C. for 2 — 3 
weeks, or twice as long at the ordinary temperature, toluene 
being added when an antiseptic was required. The liquid 
was subsequently filtered and extracted with ether. It was 
found that by the activity of the yeast uuder the above 
conditions, salicylic alcohol was converted into salicylic 
acid, thymol was converted into an acid melting at 187® C., 
whilst, when oymene was present, crystals of a euhitanee 
oontainiog nitroMn wore recovered from the liquid. 

IL Hansen has reoorded observations of the time 
required for the production of aseocpores by 8, Pastoriame 




JOUBNAL AND PAIVHT XV,. XTln ft XVII. 


X tod 5. i. at tarirnu t^mperatares. Takiag 

the, rapidity with which aaeoapora fonnatioo occurs at the 
lowc^ teaspecaturea as aoity, the author has calculated 
Hansen’s observations the relative rapidity of asoospore 
rormadon at each temperature, expressing the results in 
the form of curves. These curves showed great similarity 
to curves showing the variations of ensyme actions with 
the temperature, each having a maximum point.— J. F. B. 

Yeast Cell Juice ; Concentration of Expressed — , by 

Freezing, J. Meisenheimer. Zeits. physiol. Chem., 1903, 

523 ; through Zeits. Spiritusind., 1903, 26) [3^]* 37.5. 

Ahkbns (this Journal, 1900, 678) described a method for 
concentrating the expressed cell juice of yeast by exposing 
it to a temperature of - 2° C., and pouring off the liquid 
from the crystals of ice which separate whilst stirring. 
The author prefers, however, to freeze tlie cell juice in long 
narrow cylinders to solid blocks, and to thaw these slowly 
without agitating the liquid. The concentrated portion of 
the frozen extract thaws first and collects at the bottom of 
the cylinder, whilst the iod floats at the top. After the 
whole has melted, the liquid at the top is nearly colourless, 
whilst that at the bottom has a deep brown colour. The 
top liquid is nearly pure water, and is devoid of fermenta- 
tive properties, and the upper half can be thrown away ; 
the lower half of the liquid has a higher fermentative power 
than the original juice. — J. F. B. 

Formaline ; Disinfection by — in the Brewery. F. Hayder. 

Woch. f. Brau., 1908, 20) [32], 364. 

Thb bactericidal effect of formaline is very powerful, pro- 
vided no great penetrating action be required. On account 
of its deodorising properties, formaline is also useful for 
overcoming objectionable odours such as remain in musty 
cellars, even after thorough cleansing, and in fermentation 
collars when waste yeast is lying about. For such purposes 
a 4 per cent, solution of formaldehyde should be sprinkled 
from an apparatus worked by a hand -pump, and provided 
with an atomiser nozzle, iu the cellars and passages and 
over the walls and casks, every other day, the doors and 
windows being kept shut. 

For smaller spaces a formaline vaporiser may be employed 
with advantage ; for instance, the small room in which the 
surface cooler for wort is generally situated may be com 
pletely sterilised by evaporating 800 — 900 grms. of formaline 
per 100 cubic metres capacity. The doors aud windows 
being tightly shut, the formaline vapours should be allowed to 
act for seven or eight hours ; any residual smell of formaline 
should bo destroyed by volatilising a little ammonia in the 
room rather than by opening the windows. 

Fumigation with formaline can aUo be applied to the 
lager casks ; it is more powerful than sulphur. Brewery 
utensils may be sterilised by steeping them for 3 — 5 hours 
in a 2—3 per cent, solution of formaldehyde. — J. F. B. 

Wine } Diminution of Acidity in — , and the Fermentation 

'Process connected therewith, W. Seifert. Zeits. laudw. 

Vers.-Wes. Ost., 0, 567 — 585. Chem. Centr.) 1903, 2* 

[4], 257. 

The chief causes of the diminution of acidity in wine are 
special kinds of bacteria, of which the principal is an 
anaerobic micrococcus CM. malolacticus'). The decrease 
is caused by the decomposition of malic acid, chiefly 
into lactic acid, with formation of only very small quantities 
of volatile acids. Other acids than malic acid which occur 
naturally in wine are not decomposed by the micrococcus. 
In alcoholic nutrient solutions, with access of air, the 
micrococcus produces a slight acidity by the formation of 
acetic acid. In nutrient media containing both malic acid 
and sugar, it causes an increase of acidity. The lactic acid 
in normal sound wines is a decomposition product of malic 
acid } . its formation is connected with the decrease of 
acidity. Yeast causes the decomposition of only a small 
quanuty of the malic acid in wine, and also pfoduces no 
tactic acid. Acetic 'bacteria decomppee malic yjsdd, but 
without formation of lactic acid. The micrococcus thrives 
best at 25® — 34® C. I below 3®— 4® 0. and above 87®C. it 
censes to grow. Its growth is steongly retard by the 


presence of <9 per oent. by volume of alcohol, but it eUBi 
decomposes malicvaoid even in presence of 12^13 per eetit. 
of alcohol. Large amounts of lactic acid retard or pievetit 
the decomposition. Nutrient solutions rich in alcoWnud' 
malic acid suffer only a slight retluction of acidity. The 
decrease of acidity appears to be small in wines poor in* 
nitrogeuous constituents, and relatively greater in wines 
rich in nitrogen. The diminution of acidity is only sniall 
at the completion of the feriuentatioii, but becomes greater 
on keeping, except in the case of red wines, which, at the 
I end of the fermentation, already contain a considerable 
quantity of lactic acid. In wines that still coutsiu sugar) 
the diminution of acidity during keeping may be balanced 
by the Kimultaoeous formation of acid.— A. S. 

Wine; Sulphurous Acid in — . L. Mathieu. Rev, 
intern, falaiflc., 10, 64—70, Chem. Centr., 1903, 2» [3], 
223. 

The author reports as follows to the French Minister of 
Agriculture : — Sulphurous jicid increases the volatile and 
con.sequently the total acidity of wine. The colouring 
matters of wiuo are ooly transiently altered by sulphurous 
acid. Sulphur dioxide forms addition compounds with the 
aldehydic constituents of wine, and cau thus servo as a 
means of preventing the deterioration of flavour caused by 
Myooderma vini. ()‘3 grra. of sulphur dioxide per litre 
completely prevents the yeast fermentation; smaller quanti- 
ties retard it. Certain kinds of yeast reduce sulphur 
dioxide to sulphuretted hydn)gon or Bulphides. Sulphurous 
acid when present in tjuantities withiu the permUsiblo 
limits docs not prevent the wine becoming “ ropy ” or 
“bitter”; it hinders s^)mewhat the formation of mould, 
aud protects the wine from “ breaking,” which is caused by 
a diastatic ferment. As allowable limits, the author 
recommends 30 ingrms. of free aud 200 mgrms. of total 
sulphur dioxide per litre ; iu dessert wines, 60 and 400 
m^ms. respectively. 

For the determination of the total sulphurous acid, 
Haas’ method is a reliable oue : distillation in a current of 
carbon dioxide, oxidation by iodine solution, and precipita- 
tion as barium sulphate. For the determination of free 
sulphurous acid, the method of Ripper is quite unreliable, 
except in the case of white wines poor in tannin. The 
method of the author and Billon (this .Journal, 1902, 1247) 
s, however, applicable in all oases. — A. 8. - 

Yeast ; Biological Analysis of Bottom Fermentation 

after Drying the Sample. P. Lindner. XXllI., page 1018. 

Yeast ; A Therapeutically Active Substance from,' ^ 

E. Roos and O. Hinsberg. XX., page 1012. 

Wines, Determination of Ammonia in — — , g>nd its 
Stgnificance in the Differentiation of “ Miatelles ” from 
“ Vins de Liqueur'* J. Laborde. XX Til., page 1018. 

Fusel Oil in Rectified Spirits / Furfural and certain 
Aromatic Aldehydes as Reagents for — . A. Komu- 
rowsky. XXllI., page 1017. 

Rnolish Patent. 

Fermenting Operations ; Automatic Cooling Apparatus for 
Use in connection with - — . W. von Uougemont, 
WurxoD, Saxony. Bug. Pat. 11,038, May 14, 1903. 

In the fermenting vat is placed a thermometer provided 
with electrical contacts, so that when the mercury rises to 
any desired point, the electrical circuit is completed. The 
current then acts upon an electro -magnet which operates a 
valve in a water pipe, and admits cold water to an 
attemperator coil situated in the vat, until the temperature 
is lowered. — J. F. B. 

United States Pat*nts. 

Wort f Method of Producing — — . V. Lapp, Loipffig5 
Germany. U.S. Fat 734,899, July 28, 1908. 

SaSiBng. Pat. 21,731 of 1902 ) this Journal, 199^,401 - ' 

— J. F. Bi 
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B§€r: Anparatui for eonvertin(f Wori into — . 0 - 
SpiiMller, Jeriej 6ity, N.J. U.8, Pat. 7S4^85, July 28, 
im 


Th* apparatus conmsts of a closed cylindrical yessel with a 
hemispherical bottom, both the cylindrical portion and the 
bottom portion being surrounded by jackets separated from 
each other. An outlet for carbon dioxide with a safety 
valve is provided, also a yeast outlet and a yeast scoop 
operated from below. Means are also provid^ for 
admitting a cooling mediom to the jacket surrounding the 
cylindrical portion of the vessel and a heatins; medium to 
the jacket round the bottom. — J. F. B. 


Alcoholic Liquors ; Art of Purifying . Ij. S. Highton, 

San Francisco, Administratrix of J . Howden, deceased. 
U.8. Pat 786,098, Aug. 11, 1903. 


Raw or immature spirits are freed from fusel oil by adding j 
a small percentage of a fixed polybasic acid, brooding ** j 
the mixture until the acid has combined with the higher j 
alcohols to produce alkyl acids, adding a base to neutralise j 
the alkyl acids, thus rendering them non-volatile, and finally i 
distilling off the ethyl alcohol and flavouring esters from the i 
fixed fusel oil derivatives. — J. F. B. 


b^ng removed contmuoiialy just before the rotation is 
completed. The spaces b^ow the false bottoms of the 
oompertments are fnnnel-ebaped and the dtseharjto pipes are 
provided with valves so a eolumn of liqmd is alwaye 
mainiained to create a suction.— J. F. B. 

Wines, Spirits, Ciders, Beers, Vinegars, ; Substance 

for Clarifying . Clermont et QiUgnard, France. 

Fr. Pat. 829,096, Feb. 4, 1903. 

A special form of gelatin is dissolved in twice its weight of 
water, the solution is then treated with 10 per cent, by volume 
of hydrochloric acid and boiled for half an hour. The solu- 
tion is then neutralised hot with a solution of sodium car- 
bonate and evaporated by boiling to a volume equal to that 
of the original solution of gelatin. The solution is bottled, 
with the addition of a few drops of ethyl acetate as an 
antiseptic, and is employed for “ fining^’ wines and other 
liquids. — J. F. B. 

Liqueurs ; Manufacture of Fermented . J. Schneible. 

Fr. Pat. 328,776, Jan. 24, 1903. 

See Eng. Pat. 1,428 of 1903 ; this Journal, 1903, 434. 

— T. F. B. 


French Patents. j 

Beer Wort f Apparatus for the Continuous Clarification ! 
of — . Filter u. Brautech, Masoh. Fab. vorm. L. A. 
Knzinger, Germany. Fr. Pat. 828,486, Jan. 14, 1903. i 

The mash is fed through a pipe into a series of compart- j 
ments arranged in the form of a circle. These compartments ; 
are provided with perforated bottoms and the whole system ; 
is caused to rotate slowly around a central axis. The mash- j 
supply pipe being fixed, each compartment becomes filled 
in turn, the wort runs off and the compartments then 
arrive under a sparging water jet, the exhausted grains 


XVIII.-POODS: SANITATION: WATER 
PURIFICATION, & DISINFECTANTS. 

(yl.)— FOODS. 

Nuts used as Food ; Chemical Composition of . 

J. B. Weems and A. W. Hess. Proc. Iowa Acad. 
Sciences, 10, 108 — 111. 

The following table shows the chemical composition of 
certain edible nuts grown or sold in the State of Iowa : — 


Name, 


Native hiokorv nut 

Native hickory nut kernels 

Native walnut 

Native walnut kernels .... 

Bnglish walnut 

English walnut kernels. . . 

Almonds 

Almond kernels 

PUberU 

JPllbert kernels 

Pecans 

Paean kernels 

Unroasted peanuts 

TJnroaated peanut kernels. 

Boasted peanuts 

Boasted peanut kernels. . . 
Ohufli nuts 







Edible Portion. 



Waste 








Edible 






Refuse. 

Portion. 

in 

Cracking. 

Water. 

Ether 

Extract. 

Crude 1 
Fibre. 

Proteids. 

Ash. 

. 

Per Cent. 
Ch 

Percent. 

30 

Per Cent. 

2 

Per Cent. 
1*20 

Per Cent 
10*88 

Percent 

0*69 

Per Cent. 
6*16 

Per Cent 
0*66 


S-97 

64*00 

2*80 

20*60 

2*20 

7« 

22 

2 

0*83 

13*66 

0*61 

2*11 

0*60 

3*80 

62*10 

2*30 

9*60 

2*70 

57 

43 


2*88 1 

23*24 

0*90 

8*29 

0*86 


6*70 i 

64*05 

2*10 

19*28 

2*00 

40 

00 


1 3*12 

29*62 

1*76 

13*74 

2*10 


6-20 

! 49*20 

2*93 

22*90 

3*60 

06 

35 


1*23 

! 22*33 

1*12 

6*18 

1*05 


3*60 

63*80 

3*20 

14*80 

3*00 

53 

47 


1*31 

34*12 

0*99 

4*60 

0*80 


2*80 

72*60 

2*10 

9*80 

1*70 

27 

70 

*3 

2*31 

34*37 

2*24 

19*11 

1*63 


3*33 

49*10 

3*20 

27*30 

2*30 

30 

09 

’i 

0*02 

.35*33 

2*07 

19*18 

1*06 



0*90 

61*20 

3*00 

27*80 

2*40 


•• 

•• 

23*30 

‘ 24*34 

9*96 

6*01 

2*84 


Nitrogen- 

free 

Extract 

Fuel 
Value 
pop Lb.^ 

Per Cent. ' 

Calories. 

1*92 

968 

6*40 

3,226 

4*29 

805 

19*60 

3,168 

6*83 

1,306 

16*87 

8,037 

9*76 

1,682 

16*27 

2,808> 

4*09 

1,118 

11*70 

3,196 

6*18 

1,620 

11*00 

3.461 

10*36 

1,998 

14*80 

2,866 

10*60 

2,043 

14*70 

2,961 

34*48 

1,762 


• Calculated from anab’lical results. 


— W. P, S. 


Milk t Formation of Sulphuretted Hydrogen on Boiling 

Utz. Milch-Zeit., 1903, 32 , 854; Chem.-Zeit., 

1908, 27 , [07], Rep. 204. 

The author has previously detected, by means of lead 
paper, the presence of sulphuretted hydrogen on boiling 
milk, and has now confirmed the presence of this com- 
pound by a test with the reagent (ammonium molybdate 
and potassium thiocyanate) recommended by Ganassini (see 
this Journal, 1902, 1246).— A. S. 


English Patent. 


Fruit Juices and theUke $ Preservation 
mann and G. i^fcDclhaum, Berlin. 
Sept. 80, 1902. 


qf — . D. Sand- 
Ecg. Pat. 21,294, 


Six Fr. Pit. 8SS,$11 of 1808 j this JouinaJ, 


United States Patents. 

Food Products from Whey ; Process for Producing — . 
A. S. Ramage, Cleveland, Ohio. U.S. Pat. 735,148 
Aug. 4, 1908. 

Whey is concentrated to less than three-tenths of its volume 
alcohol is then added to precipitate the whey proteids 
which are separated and dried. The whey may be rendered 
slightly alkaline before concentrating, and sufficient alcohol 
may be added to precipitate a part of the lactose along with 
the proteids. (See also U.S. Pat. 730,703, 1903 ; this 
Journal, 1903, 811.)— W. P. S. 

Food Products ifrom Whey’l ; Process for Produeing 
— . A. S. Kamage, Cleveland, Ohio, U.S. Pat. 
785,149', Aug. 4, 1908. 

The process consists in adding sufiloient alcohol to whey, 
or a mixture of whey and mil^ to precipitate the proteids 
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bot not the laetoee, the precipitate being then oolleoted 
and diied. The whey may be rendered lightly alkaline 
and eoneentrated before adding the aleohol.-*>W. P. S. 

Coffee Concentrate and Proceee of Making Same. S. Kato, 
Aesigoor to Kato Coffee Co., Chicago. U.S. Pat. 
735,777, Ang. 11, 1903. 

Boasted and pulverised coffee beans are freed from fat, 
the volatile oil is removed by distillation and collected, 
the fibrous portion of the residue is removed by extracting 
the coffee with water, the extract is evaporated and j 
granulated or pulverised, the volatile oil is then mixed 
with the dry extract and the product may be used as such 
or made into tablets. — J. F. 13. 

Hwmoglobin Preparations ; Process of Making . 

F. Honssen, A Itona-on-the-Elbe. U.S. Pat. 736,250, 
Aug. 11, 1903. 

See Fr. Pat. 323,277 of 1902; this Journal, 1903, 507. 

— T. F. B. 

French Patents. 

Milk Pick in Fat ; Preparation of Condensed . 

A. Sauer, Germany. Fr. Pat. 328,600, Jan. 19, 1903. 

One thousand litres of milk are evaporated under reduced 
pressure at a temperature below 50® C. until the volume is 
reduced to 200 litres. 45 kilos of butter, previously boiled 
with water and filtered, are then added. The mixture is 
then further concentrated at the same temperaturo and 
filled into suitable closed receptacles in which it is sterilised 
by placing in boiling water for 18 minutes. — W. P. S. 

Milk Powder i Process of Maying . Casein Company 

of America. Fr. Pat. 328,627, Jan 20, 1903. 

See Eng. Pat. 1306 of 1903 ; this Journal, 1903, 507. 

— T. F. B. 

Viscosimeter for Milk. II. Micault and P. Gailllard. 
Fr. Pat. 328,663, Jan. 21, 1903. XXIII., page 1015. 

F)ryi^g, with Absorbents, Solid or Non-solid Materials 

[^Foodstuffs'] ; Process of , in Vactio. L. A. Morel. 

Fr. Pat. 829,092, Feb. 4, 1902. I., page 988. 

(».)— SANITATION. 

Ammonia [in Setraoe] ; New Method for the Determination 
of . A. Bayer. XXIII., page 1016. 


United States Patent. 

Water ; Apparaius for the Electric Purification gf — 

S. S. Pridham, Newark, N.J. U.S. Pat. 78»,817, 
Aug. 1 1, 1908. 

A TANK, or run-way has grooves or channels in tha ildas, 
electrodes iu the tank or run-way have oontaot places 
extending laterally into these grooves, each contaot-plaoa 
having a luctal block placed within an opening in it, with a 
circuit-wire clamped to it and passing through the opening. 
Means are also provided for closing the spaccii between the 
contact-plates. An electrode is employed, which is corn* 
posed of an alloy of 95 per cent, of magnesium and 6 pet 
cent, of alumiiiiuiii.— VV. G. M. 

French Patents, 

Water; Process for Purifying and Softening ■■■-— . Soc. 
C. and G. Pulinx. Fr. Pat. 327,968, May 22, 1902, 

The water, after beiug treated with precipitating agents 
(calcium hydroxide and sodium carbonate) in the requisite 
proportions, is mixed in a tank and thou passes into a 
settling tank provided with superposed conical haflSe plates, 
and having at the top a filter from which the softened* 
water is drawn off. The precipitate is removed from the 
conical plates by a central tube. — W. P. 8. 

Liquids [Water] ; Process and Apparatus for the [Elec^ 

trolytic] Purification of . C. McC. Chapman. Fr.' 

Pat. 329,148, Feb. C, 1903. 

See Eng. Pat. 1335 of 1903; this Journal, 1903, 436. 

T.^F. B. 

Filter^ 0. McC. Chapman. Fr. Pat. 829,140, 

Feb. C, 1903. 

See Eng. Pat. 1336 of 1903 ; this Journal, 1903, 436. 

— r. F. B. 

(C.)— DISINFECTANTSJ 

Enoush Patents. 

Paper [Antiseptic], M. Jorreto, Madrid. Eng. Pat. 859, 
Jan. 6, 1903. 

See Fr. Pat. 827,752 of 1902 ; this Journal, 1903, 960. 

—T. F. B. 

Paper Pulp / Manvfacture of , H. do M. de Btllort, 

Tunis. Eng. Pat. 16,568, July 25, 1902. 

See Fr. Pat. 822,921 of 1902 ; this Journal, 1903, 487. 

— r. F. B, 


Water free from Ammonia ; Preparation of , for 

Water Analysis. J. B. Weems, C, E. Gray, and E. C. 
Myers. XXTII., page 1016. 

Carbonic Acid in Drinking Water ; Determination of 

. F. B. Forbes and G. H. Pratt. XXIII., 

page 1017. 

English Patents. 

Sewage and Befuse Liquor containing Organic Matter; 

Process for Treating [Purifying] . J, J. Cross- 

field and K. E. Markel, both of Warrington. Eng. Pat. 
21,297, Sept. 30, 1902. 

Precipitated calcium carbonate containing from 10 to 
15 per cent, of free calcium hydroxide, is added to the 
sewage or other waste liquor. The calcium carbonate is 
first mixed with a stream of water and then run into the 
sewage contained in suitable mixing and settling tanks. 
The amount of precipitant added is so regulated by the 
flow of water, that the sewage never becomes alkaline in 
reaction. — W. P. S. 

Water; Method of Purifying * [Removal of Sul- 
phates]. H. Beisert, Cologne, Germany. Eng. Pat. 
16,966, Joly 81, 1902. 

See U.S. Pat. 718,800, 1902 ; this Journal, 1902, 1650. 

-rW. P.S. 


XIX -PAPEB, PASTEBOAED, Etc. 

English Patents. 

Copying Papers / Manufacture of J. Hawke, 

New Barnet. Eng. Pat. 8646. April 16, 1908. 

Salts of sodium are incorporated with the paper during the 
process of manufacture ; the presence of 3^ to 4 lb. of 
sodium bicarbonate iu 1,000 lb. of copying paper is stated 
to yield good results. — J. F. B. 

Pulp Stock or the like ; Process of Treating , P. M, 

Justice, London. From the U.S. Fibre Stopper Co., 
St. Louis, U.S. A. Eng. Pat. 8983, April 21, 1908. 

Paper pulp in a fiuid condition is forme<l into a thin, con* 
tinuous wob by means of a cylindrical wire screen. From 
this the web is piled upon a wire gauze travelling hand, 
which conveys the piled pulp lictween suitable guide bars 
and beneath press rolls, which remove the excess of water 
and deliver the pulp in a suitable shape and consistency for 
treatment in a forming machine for converting it into solid 
articles such as stoppers. — J. F. B. 

Cellulose Esters; Manufacture of — . A. D. Little, 
W. H. Walker and H. S. Mork, all of Boston, Masa. 
Eng. Pat. 20,660, Sept. 22, 1902. 

See U.S. Pat. 709,922 of 1902 ; this Journal, 1902, 1845. 

— T. E. B. 
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C(yrkj ICoM^inaM]. U. Helbiiig, London. U.S.Pat. 
784,551, July 28, 1903. 

Cork stoppers are impregnated with an alkali or other 
eoluhle salt of casein, after which they may be treated with 
formaldehyde an4 dried. — A. G. L. 

Plcutic Compounds ; Process of Producing . A. Luft, 

Lemberg, AustriaJlungary. U.S. Pat. 735,278, Aug. 4, 
1003. 

Phenol, or one of its homologu<^8, is boiled with formal^ 
dehyde and sulphuric acid, with or without the addition of 
camphor. The precipitate is treated with alkali, dissolved 
in a mixture of glycerin and formaldehyde, boiled, moulded, 
and dried. The resulting plastic mass is ** for use in the 
arts.*'— T. ¥. B. 

French Patents. 

Paper Making and other Raw Materials} Milting and 

Mixing Macldnertj for . Addition dated Jan. 10, 

1008, to Fr. Pat. 282,090 of 1898. I., page 988. 

JPaper Sizing and the Fixation of the Loading Material. 
P. Quillet do la Brosse. Fr. Pat. 328,734, Jan. 23, 
1903. 

Sodium or potassium silicate is added to the pulp during 
the operation of sizing, in quantity proportional to the 
amount of mineral loading. The addition of salts with an 
acid reaction produces a gelatinous precipitate which binds 
the materials of the paper together. — J. F. B. 

Paper Pulp ; Process of Fixing the Loading Material in 

, by means of Neutral Solutions of Casein. R. S., 

J. H., aud F. R. Carmichael, Paris. Fr. Pat. 329,107, 
Feb. 5, 1903. 

Fowihcukd casein is brought into a state of apparent 
^solution by trituration with a solution of a neutral soap. 
The minenil loading material is then incorporated with this 
mixture and the whole is added to the paper pulp in the 
beater. For 100 parts of casein 15 to 20 parts of soap arc 
required, and 6 p<irts of casein are sufficient for the fixation 
of 100 parts of mineral loading. (Compare also Eng. Pat. 
6,998 of 1902, nud Fr. Pat, 325,036; thi^ Journal, 1903, 
211oud 625.)— J. F. B. 

Plastic Substances containing Nitrocellulose ; Composition 
and Preparation of — . Ci^. Fran 9 ai 8 e du Celluloid, 
Frwee. Fr. Pat. 328,658, Jan. 21, 1903. 

A PRODUCT resembling celluloid, but said to be cheaper, is 
made by including casein in the compesition of ordinary 
celluloid. 100 parts of casein arc moistened with a solution 
of 5 parts of urea acetate in 50 parts of denatured alcohol. 
After 48 hours, this is thoroughly incorporated with the 
mixture of nitrocellulose and camphor moistened with 
alcohol. After a further 48 hours the mass is treated in 
the same way as celluloid paste. It is preferable to subject 
the paste to a treatment with formaldehyde to render the 
casein insoluble. — T. F. B. 


II.-nNE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTBACTS. 

Cerium Oxide ; Purification of , and Separation from 

Tharijm Oxide. N. A. Orlow. Farmaz. J., 1903, 42 , 
877 ; Chem.-Zeit., 27 , [65], Rep. 189. 

Tbr solution is treated with sodium acetate and ammonium 
oxalate at the ordinary temperature. A portion of cerium 
oxide is reduced to protoxide in the cold and separates out, 
and the orange solution also turns quickly turbid, bul im- 
mediately deposits a white precipitate of dioxide when 
treated with a few drops of sodium sulpMte solution. 
Tlte thorium oxide ip separiited by the aid of its solubility 
in' ammonium dCi^te solution, but if the operation be 
performed in the cold,- the oerium oxide must first be 
epnwtad into protoxide. This method oau he used for 
the pytteiQltatio separation of the oerite metalSi by dissolving 


the celei&ed oxides in sulphuric acid and treating the codd 
solution with an excess of ammonium oxalate. Cerium 
oxide and thorium oxide pass into solutioo, leaving the 
oxides of lanthanum, praseodymium, and neodymium, and 
cerium protoxide as a residue. Cerium protoxide can be 
separated from admixture with lanthanum and didymnm 
oxides either by the above or some other means.— C. B. 

Alcohols } Conversion of Aldehydes and Ketones into — 
by Catalytic Hydrogenation, P. Sabatier and J. B. Sen- 
derens. Comptes rend., 1903, 137, [5], 301—803. 

Hr the direct action of hydrogen gas in presence of reduced 
nickel, the aliphatic aldehydes and ketones are very readily 
converted into the corresponding alcohols ; it is advantageous 
to maintain the temperature ot the reaction slightly above 
the boiling point of the alcohol produced. The yield and 
the purity of the product make this method superior to the 
usual method of reduction by sodium amalgam. The 
catalytic action of reduced metals can be utilised in two 
opposite directions j for instance, reduced copper readily 
brings about the decomposition of alcohols into aldehydes 
and hydrogen, whilst nickel at a lower temperature brings 
about the combination of the aldehydes with hydrogen. 

— J. F. B. 

Yeast ; A Therapeutically Active Substance from . 

E. Roos and O. Hinsberg. Miinchener mediz. VVoeben- 
schr, 1903, 50, 1196. Chera.-Zeit., 19U3, 27, [67], Rep. 
204. 

The authors find that the therapeutically active constituent 
of yeast is the so-called cerolin, the neutral fat present in 
alcoholic extracts of yeast. (See alsj this Journal, 1903, 
920.)— A. S. 

** Quinium^* [Alcoholic Alkaloidal Eztract of Cinchona], 
E. Ohoay. J, Pharm. Chim., 1903, 18 , [4], 115 — 151. 

Under the name of “ quiniurn,” Delondre and Labarraquo 
originated a febrifuge which was less costly than quinine 
sulphate. They directed that the cinchona barks employed 
for its preparation should contain quinine aod ciuchonidine 
in the proportion of two parts of the former to one of the 
latter. The powdered bark was treated with half its weight 
of slaked lime, then extracted in a digester with 95 per 
cent, alcohol. The alcohol was distilled from the extract 
and the residue, dried and powdered, formed “quinium.** 
Thus obtained it was a fawn-coloured, bitter, aromatic 
powder which contained 33 per cent, of alkaloids. 

An examination of commercial “ quiniums ’* at present on 
the market shows that but few approach the original pre- 
paration either in character or constituouts. Many of 
these are deep brown or black, and of a resinoid appearance. 
The amount of total alkaloids in 10 specimens ranged from 
89*51 to 14*25 per cent., while in 5 of them it exceeded 
70 per cent. This high alkaloidal content, did not, how- 
ever, indicate that the preparations were rich in quinine 
and. cinchonidine, since it was due to the admixture cf 
“ amorphous alkaloid obtained as a by-product in the 
manufacture of those alkaloids, os shown by the feeble 
optical activity of solutions of these ** quiniums** in dilate 
sulphuric acid. 

In order to obtain a “quinium** in which the active 
principles of the bark are extracted in an unaltered 
condition, it is proposed to substitute cold extraction 
with 85 per cent, alcohol for digestion with 95 per 
cent, alcohol as originally prescribed by Delondre and 
Labarraque. The mixture of bark and slaked lime is 
simply macerated with 85 per cent, alcohol, in a closed 
vessel, for from half to one hour ; the liquid is then withdrawn 
and used to extract a second portion of bark and lime, fresh 
menstruum being meanwhile employed for the first portion ; 
by this method of successive extraction, using several 
separate vessels, the alcohol being passed, in o^er, from 
the first to the last, a very strong alooholio extract is 
obtained for distillation, while the weaker liquors are used 
for fresh charges of bark. The strong alcoholic oxtraot is 
distilled ; when nearly all the alcohol has been recovered, 
the greater part of the alkaloids is thrown out of solution. 
The mass is mixed wit^ the residue from the aqueous portioui 
evepoiated to dzyness and powdered. 
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Th0 qniDlom thas prepared has a pale yellow colour, 
and eostains about 45 per cent, of total alkaloids.-^J. O. B. 

Opium Bases, O. Heaae. J. prakt. Chem., 1903, 08, 
[4], 190—207. 

Papaverine. — Several samples were purified by recrystal- 
Hsatiou of the acid oxalate, until it gave a colourless 
solution io concentrated sulphuric acid. Nfost of these 
samples and the salts prepared from them gave analytical 
results corresponding closely with the formula 
for papaverine. The anhydrous hydrochloride and hy- 
driodide melt at 210 ° — 21 .‘J° C. and at 196° C. respec- 
tively; the thiocyanate melted at 1.52° C. The alkaloid 
separated from the thiocyanate after repeated crystallisa- 
tions corresponded exactly with the formula C 2 oH 2 iXO.„ 
and melted at 146° — 147^ C. This alkaloid U readily 
soluble in hot absolute alcohol, sparingly in cold; it is 
more readily soluble iu dilute alcohol, 86 parts of 97 per 
cent, alcohol dissolve 1 part of papaverine at 15° C. Its 
colourless solutions in concentrated sulphuric acid become 
violet when strongly heated. 

Pseudopapaverine. — Some of the samples of “papa- 
verine*’ puritted in the same way contained a slightly 
higher percentage of carbon than the above ; these samples 
after repeated crystallisation had the composition 
corresponding to the formula C,ill 2 iN 04 . This new alkaloid, 
pseudopapaverine, appeared to be more soluble in cold 
alcohol than the above. All its salts correspond closely 
with those of papaverine, except for the slightly higher 
percentage of carbon. The only apparent characteristic 
difference was shown by the hydriodide, which can be 
obtained (from dilute alcohoO in crystals containing 3 mols. 
of water as well as in the anhydrous form ; the hydrated salt 
could not be obtained from papaverine. 

Protopapaverine. — CiaHijN() 4 , is obtained by beating 
papaverine hydrochloride at its melting poiut until frothing 
ceases, methyl chloride being evolved ; pseudopapaverine 
hydrochloride loses vinyl chloride when melted. Protopa- 
paveriue melts at about 260° C,, and is sparingly soluble 
in alcohol ; its alcoholic solution gives a deep brownish-red 
coloration with ferric chloride. Tt behaves towards con- 
centrated sulphuric acid like papaverine ; with caustic 
potash it yields a cryshUHno potassium compound. 

Papauerrtiniwe.— CjiIIasNOg, is the constituent of crude 
papaverine which gives the intense violet-blue coloration 
with concentrated sulphuric acid. Its separation involves 
a long series of extractions and recrystallisations of the 
mother liquors after the papaverine or pseudopapaverino 
has been isolated in the form of thiocyanate. Papaveramine 
melts at 128° — 129° C., it is very slightly soluble in water 
but somewhat ifiore soluble in ammonia ; it forms a very 
uoluble hydrochloride. 

- According to the author’s experience opium yielded a 
“ papaverine ” of the formula C 2 ,H 2 iN 04 in the seasons 
round about 1870, since then thtf composition of the 
“papaverine*’ has returned to the earlier value of 
C 20 H 21 NO 4 '; it is quite possible, however, that the 
“pseudo” form may occur in preponderating quantity 
again. — J. F. B. 

Hyoscyamus Muticus as a source of Hyoscyamine. 

P, Hansom and H. J. Henderson. Pharm. J., 1903, 71, 

[3380], M 59. 

The dried drug occurs in three forms: ( 1 ) as stalks from 
which most of the leaves have been repioved ; ( 2 ) in the 
form of a compressed cake consisting mostly of leaves, 
with small portions of leaf stalks and seed capsules ; and 
( 3 ) unripe seed capsules containing some seed. The first 
was found to yield, when dried, 0*498 per cent, of alkaloid, 
the second 6*900 per cent., the third 0*585 per cent. It is 
stated that the crude drug could be readily obtained in 
any of the above forms, although liilherto only the stalk 
form has reached the Liondon drug market.— J. O, B. 

Essential Oils ; Pe/ractive Index of — r-r* J. Parry. 

Pharm. J,, 1903, 71 , [3380], 158. 

Tax' following rafned for ^e refractit8 ind^ irtta obtained 
#Hh : t^ttre otto rose; 1*4809^5, 1*48143, 


1*46145, and 1*46203; geraniol, 1*47928, and 1*47985| 
Turkish geranium oil, 1*47602, 1*48055, 1*47958, aii4 
1 •47850 ; citronellol, 1*45718.— A. S. 

Kd-Sam (Bructa Sumatrana, lio.vb,) Seeds 4 ChmU>at 

Examination of . F. B. Power and P, H* Lm. 

Pharm. J., 1908, 71, [8380], 183—189. 

The authors find that Kd-sam seeds contain a iroall 
quantity of a hydrolytic enzyme, but no alkaloid; tlKy 
contain 1*8 per cent, of tannin. The combined aloobolm 
and petroleum extracts of the seeds yielded the following 
substjincos : ( 1 ) A small quantity of a mixture of esters, 
probably of one of the butyric acids, and having the odouf 
of the crunhed secis ; ( 2 ) A very small amount of free 
formic acid ; (.3) 20 per cent, (on the weight of the seeds) 
of a. fatty oil consisting chiefly of the glycerides of oleic, 
linolic, stearic, and palmitic acids, together with a saturated 
hydrocarbon, hentriiicoidanc, in. pt., 67 ° — 68 ’ 0 ., 

and a crystalline substance, CjolljiO, m. pt., 13o° — 138° C., 

[a] =« ~ 37* 7°, allied to the cholesterold and agreeing 

in composition with qnebraeliol, cuprool, and cinchol ; 
(4) Two hitter piinclples. The bitter principles are found 
in the aqueous layt^r of the residue from the steam- 
distillation of tlio combined nleoholic and petroleum 
extracts ; the solution also contains a quantity of a reducing 
sugar, and a very small amount of a substance which gives 
a deep green colour with fenic chloride. One of the bitter 
principles (o) is completely extracted by chloroform from 
the aqueous solution and can subsequently be obtained 
from ether, in which it is only sparingly soluble, as ■ light 
coloured amorphous powder. I’he other bitter principle 
(/ 8 ) could only be obtained as a brown extract. The 
authorn could obtain no evidence of the presence of quossin 
as stated by Ileckel and Schlagdenhauffen, nor of the 
glucosidal bitter principle, named “ kosamine ” by Bertrand. 

—A. S. 

{Test for Moisture in Ether’\ Solubility of Picric Acid in 
Ether. J. Bougault. XXII I., page 1010. 

Chloral Hydrate 'y todomelric Determination of — 

K. Hupp. XXIII, page 1019, 

Morphine in Opium / Determination of , by DietericEs 

Method, and that (f the British Pharmacopeia, H. K. 
Matthews. XXlll, page 1019. 

Strychnine ; Qunntitatire Separation of — — , from 
Quinine. E. F. Harrison and I). Gair. Xi^lll., 
page 1019. 

Ipecacuanha ; Determination and Separation of the 
Alkaloids of . A. O. C. Paterson. XXI II, page 1020. 

Cortex Cinchorue t Valuation of . E. Beiittuor. 

XXIII, page 1020 . 

Distillation and Rectification of Alcohols and the like, and 
Apparatus therefor. E. Guillaume,. Paris. Eng. Pat. 
10,929, May 13, 1903. Under Interuat. Conv., Juno T 
1902. 

See Fr. Pat. 321,871 of 1902 ; this Journal, 1903, 313. 

— T. F. Bj 

United States Patents. 

Carbon Tetrachloride i Process of Making 
C. Combes, Paris. U.S. Pat. 735,948, Aug. 11 , 1903. 

See Eng. Pat. 25,688 of 1901 ; tbU Journal, 1902, 1469. 

— T, F. ' 

Cetyl Guaiacyl and Proc€,ss of Making Same. M. W, 
Beylik, Burbank, Assignor to J. M. Sherman, Fremont, 
Ohio. U.S. Pat. 786,061, Aug. 11 , 1903. 

Sodium guaiacyl, formed by adding guaiacol to sodium, 
ethylate, is mixed with fused spermaceti, and the miEtarC 
heated for three hours at about 83° C. ; glycerin is now 
added to separate the cetyl -guaiacyl, which has the com- 
position C 23 H 40 O 3 . It is a divalent, monobasic aleohbl/ 
H^ter than water, soluble in alcohol, etfaer, chlolroldrin^^ 
dkeuf insoluble in water ; melting point about 15* C. 
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FbCVOB PATEim* 

Carbon Tetrachloride, tie Preparation and ApplicoHone. 
MadatBe Paraf>JaTal. Fr. Pat. 8^7,969, May 28> 1902. 

Oabboit tetrachloride, when prepared from carboo bisal- 
pbide or other sulphur compound, contains impurities which 
are, for many purposes, undesirable. A preliminary 
analysis is made of these impurities (usually sulphur 
compounds), followed by tentative experiments as to the 
best reagent for removing them. The carbon tetrachloride 
is heated with the chosen reagent (e.g., chromates, per- 
man^nates, Ac.), preferably in alkaline solution, and, when 
the desired result is obtained, distilled. 

Carbon tetrachloride, purified in the foregoing manner, is 
said to be suitable for all uses to which that prepated from 
chloroform may be applicable. — T. F. B. 

C-C-Vialkylharhituric Acidi ; Process for Producing . 

E. Merck. Fr. Pat. 828,492, Jan. 14. 1903. 

San Eng. Pat. 1945 of 1903 ; this Journal, 1903, 81S. 

— T. F. B. 

C^C‘ Dialky Ibarbituric Acids ; Process for Manufacturing 
. E. Merck. Fr. Pat. 328,493, Jan. 14. 1903. 

S£B Eng. Pat. 1664 of 1903 ; this Journal, 1903, 923. 

—T. F. B. 

C-C^DuUkylbarbituric Acids r Process for Manufacturing 
— . E. Merck. First addition, dated Jan. 14, 1903, 
to Fr. Pat, 828,493, Jan. 14. 1903. 

Sbh Eng. Pat. 2054 of 1903 ; this Journal, 1903, 923. 

T. F. B. 

Dialkylacetic Acids ; Process for Producing the Ureides 
of — — E. Merck. Fr. Pat. 328,494, Jan. 14, 1903. 

Sbb Eng. Pat. 1944 of 1903 ; this Journal, 1903. 880. 

—T. F. B. 

Cream of Tartar ; Manufacture of . U. Roux, 

France. Fr. Pat 828,713. Jan. 22, 1903. 

The crude material is placed in a closed digester pro- 
vided with a rotary stirrer \ the digester is then charged 
with hot mother liquor, which is boiled by means of jets 
of direct steam, introduced in such a way as to circulate 
the material in a direction opposite to the rotation of the 
stirrer. A decolorising agent such as hone black may 
be added if necessary. When the solution is saturated it 
is passed under hteam pressure through a filtering vessel 
where all impurities are removed. The filtered solution is 
finally discharged into a crystallising vat provided with 
suitable cooling arraugements, the cooling liquor cousisting 
of cold mother liquor from a previous orystallisatioD, 
which is thus warmed up and returned to the digester. 

— J. F. B, 

Cream of Tartar ; Apparatus and Process called ** Ex- 

eeltiorf for the Extraction of - ,from Orape Marcs, 

J, J. B. l^ssi and G. B. Cereseto, Italy. Fr. Pat. 828,844, 
Jp. 27, 1908. 

Thb apparatus consists of a copper boiler heated by a 
steam coil, a perforated bucket for holding the marcs, and 
a refiux condenser. The boiler is charged with water, 
the steam from which ascends through tho bucket and 
wets the marcs; the excess of steam ascends further 
to the reflux condenser, and the condensed water on its 
return passes through a coil where it is reheated by steam 
to 90^—100^ C. and is thence distributed over the sub- 
stance in the bucket. The extraction is continued until 
thus water in the boiler is satnrated.W. F. B.) 

Vegetable Tar and Formaldehyde; Preparation of a 

Condensation Product from . K. A. Lingner, 

Germany. Fr. Pat. 829,971, Jan. 31, 1903. 

ys0BTABLB tar 18 coudensed with 40 per cent, formalde- 
hyde solution by the aid of hydrooblorio or sulphuric acid. 
The resolting solid mass is dissolved in alkali and tepre- 
Qipitated by dilute«^koids several times, when it is washed, 
drM, and posfIfeKed. The product possesses all the 
Bie^lnal properties of the original tar, bat has the advantage 
nf betiig practically odoarle88.-^T. F. B. 


m-PHOTOGEAPHIC MATEBIALS AND 
PBOCESSES. 

Photography ; The Beginnings of A Chapter in the 
History of the Development of Photography tpith the 
Salts of Silver, J. Waterhouse. The Photographic 
Jour., 1903,43, [6], 159—178. 

—A. S. 

Chemical Brightness of Burning Magnesium, Aluminium, 

and Phosphorus ; Photometric Examination of the . 

J. M. Eder. Sitzungsber. Akad. Wiss. Wien, 112 , [2x1, 
249 — 260. Chem. Centr., 1903, 2 , [3], 177. 

The author uses the term chemical brightness to signify 
the degree of action of light upon a sensitised plate 
(especially silver bromide-gelatin). The magnesium light 
is not directly suitable as a standard for exact pliotofirraphic 
purposes, as the effect of a given quantity of magnesium is 
dependent upon the method of igniting, the nature of the 
metal (ribbon or powder), the surrounding gaseous medium, 
and the admixture of substances capable of evolving 
oxygen. In an atmosphere of oxygen, the action of burning 
magnesium on silver bromide is three times greater than in 
air ; small pieces of magnesium ribbon have a relatively 
smaller effect than larger pieces. Aluminium leaf burns 
rapidly in oxygen with strong emission of light. Phos- 
phorus light is only photographically active to a small 
degree compared with magnesium light and aluminium 
light. — A. S. 

Acetone as Substitute for Alkalis in Photographic De- 
velopers ; Use of . A. L. Lumi^re and A. 8eyewetz. 

Monit. Scient., 1903, 17 , [740], 568. 

This paper is a reply to the further arguments advanced 
by Eichengriin against the authors’ theory of the formation 
of an acetone-bisulphite compound in photographic deve- 
lopers containing acetone, sodium bisulphite and, e.g,, 
quinol (hydroquinone). (See this Journal, 1896, 920, and 
1903, 510.) 

One of the arguments used by the authors in favour of 
this theory was based on the fact that, if two solutions, 
each containing the same weights cf quinol and acetone, 
but one containing sodium sulphite, he extracted with ether, 
the one containing sulphite yields less quinol than the 
other : whence the deduction that alkali, liberated by the 
action of acetone on sodium sulphite, had combined with a 
portion of the quinol, thus preventing its solution in ether. 

Eioheugruu considers this result of no particular import- 
ance, inasmuch as acetone and quinol combine to form a 
compound soluble io ether. To thb the authors reply that 
they do not Fee how, in such a case, the presence of sulphite 
could influence the amount of quinol extracted by ether. 

Eichengrfin also finds that a normal quinol-acetone- 
sulpbite developer, which develops in three minutes, will, 
after extraction with ether, have only a feeble developiug 
power : on the other hand, a developer containing sulphite 
and just enough alkali to convert the quinol into its sodium 
salt, has a powerful reducing power. The authors flud this 
latter developer only a little more powerful than the former 
extracted with ether, and much more feeble than the 
" normal ” solution. They consider that thb appears merely 
to show that the quantity of quinol used (0*43 grm.) is a 
little greater than that which actually combines with the 
sodium hydroxide (0*156 grm.) before development. 

From the fact that a solution containing only quinol 
and acetone will give but a faint image after 24 hours, 
Eichengrfin ooncludes that acetone retards the reducing 
action of quinol. The authors point out that an aqueous 
solution of quinol gives an identical result, which shows 
that acetone is only effective iu presence of sulphite. If the 
acetone-bisulphite compound be added to the developer 
composed of quinol and acetone, reduction is accelerated 
(from 24 hrs. to 2 hrs.) ; without free acetone, development 
is slower ; this is explained by the fact that the addition 
of acetone tends to decrease the acid character of the 
aoetone-bbolphite eomponnd, and thus acts as a feeble 
alkali Thb was confirmed by the fact that a solntiou 
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eoBtaining only codium aalpliito and qidnol baa the aame 
devtloping power as that oontaining quinoU acetone and 
the aeetoue-bisnlphite conopoand; while the addition of 
sodinm b^ulphite decreases the reducing power of the 
solution. — ^T. F. B. 

English PATRznti. 

Photo^aphie PlcUeSy FilmSt and th€ liktj Process for 

Developing , in Open Daylight, J. N. Ludwig, 

Mainz, Germany. Eng, Pat. 16,071, July 19, 1902. 

8kb addition of June 24, 1902, to Fr. Pat. 318,193 of 1902 ; 
ihis Journal, 1903, 441 } also Eng. Pat. 3023 of 1902 ; this 
Journal, 1902, 639.— T. F. B. 

Dyeing Photographic Plates, G. Selle, Brandenburg-ou- 
the-Havcl. Eng> Pat. 12,513, June 2, 1903. 

Photographic plates are dyed with dyestuffs insoluble 
in water by allowing an acid, or alkaline solution of the 
dyestuff to penetrate the film, and then precipitating the 
dyestuff, in the film, by means of an alkaline or acid 
bath.— T. F. B. 

Pictures [^Catatype'] ; Reproducing , with the Aid of 

Catalysis, O. Gros and W. Ostwald, Leipzig. Eng. 
Pat. 13,920, June 22,1903. 

In preparing “catatype” pictures by means of hydrogen 
peroxide, and subsequent development with an ammoniacal 
solution of a manganese salt (see Eug. Pat. 22,841 of 1901 ; 
this Journal, 1903, 380), it is found that the precipitate of 
manganese hydroxide affects the purity of the print. To 
remedy this, some substance is added to the solution to 
prevent the precipitation, eg,^ ammonium chloride. The 
solution niuy be composed of one part of a 25 per cent, 
solution of manganese sulphate, three parts of a saturated 
solution of ammonium chloride and one part of a saturated 
(aqueous) solution of ammonia. 

The picture obtained by using this solution may be toned 
by means of pyrogallol, gallic acid, &c. — T. F. B. 

Unitbd States Patent. 

Photographic Colour filters } Process of Making—^, 
A. Bauermeister, Assignor to C. W. G. Aar land, both of 
Leipsic. U.S. Pat. 734,454, July 21, 1903. 

A soLUTniN of gelatin in glycerin, mixed with the 
necessary colouring matter and some substance to prevent 
fermentation, is imuredinto a shallow glass trough, which is 
subsequently covered with a glass plate, and the whole 
cooled under pressure. — T. F. B. 

French Patents. 

Cellulose i Process for Preparing New Derivatives of 
[/or Photographic Emul8i<ms'\ — . Soc. Anon. Prod. 
F. Bayer & Co., France. First Addition, dated Jan. 30, 
1908, to Fr. Pat. 317.007, Dec. 18, 1901. 

The principal patent described the preparation of acetyl 
derivatives of cellulose, insoluble in alcohol. It is now 
found that the reaction there described (this Journal, 1902, 
870), takes place in two stages, the first being the formation 
of an acetyl derivative soluble in alcohol, and the second 
the further action of acetic anhydride on this latter to form 
the insoluble derivative. 

The soluble derivative is prepared by acting on 2 kilos, 
of ^Uulose with a mixture of 8 kilos, of acetic anhydride, 
8 kilos, of glacial acetic acid, and 400 grms. of oonceotrated 
snlphorio acid at 20^-~^25^ C. The whole becomes syrupy 
after abont 10 hours. When the precipitate obtained by 
adding water to a sample of the mixture is soluble in hot 
alcohol, and only shows a very small quantity of unconverted 
cellnloso, excess of water is added to the mixture and the 
precipitate filtered. 

It is completely soluble In hot alcohol, the solution 
coagulating on cooling. The sclntion is thus suitable for 
photographic emnlsions, &o. 

Instead of using glacial acetic acid, a portion of the 
snlphurio acid may be replaced by other goids, such as 
phosphoric acid, or phenol* or naphtbplsnlphonio acids. 

— 'T B. 


Paper t Card, ^e, f Process for making — > leilA ParMig 
Sensitised Surface, Brrtee-Karton-Fabrik SchOaeoker 
& Go. Fr. Pat. 829,090, Feb. 4, 190$. 

Sen Eng. Pat. 269/ of 1903; this Journal* 1903,579. 

— T. F.B. 

XXII.-EXPLOSIVES, MATCHES, Etc. 

Gunpowder, X'c , ; Determination of Sulphur tn — by 
means of Hydrogen Peroxide, J. Peterseu. XEIIL* 
page 1017. 

Fabnch Patents. 

Explosives and Cartridges ; Process for Rendering • " — * 
Impet'meable. F. Timmel. Fr. Pat. 328,767, Jan, 24, 
1903. 

Skk Eng. Put. 2592 of 19J3; this Journal, 1903, 579. 

— T. F. B. 

Explosives i Method of Manufacture of ■ Soc. West- 
falUch Anhaltische-Sprengstofl-A.-G. Fr. Pat. 399,031, 
Feb. 3, 1903. 

The physical state of such easily oxidisable metals as are 
used in certain classes of explosives is said to exert an 
infiuence on the force of the explosive, and claim is made 
for the use of such metals in the form of so-called ** laine 
m^tallique *’ (metal wool), instead of a state of the usual 
mechanical division. — G. \V. McD. 

Matches, which Strike on any Surface $ Process of 
making Non- Poisonous — — . Fabrik Ghem. Zdudwaaren 
Patschkau, J. Iluch. Fr. Pat. 329,166, Feb. 7, 1903. 

See Eng. Pat. 4009 of 1903 ; this Journal, 1903, 822. 

—T. F. B. 

XXIII.-ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

French Patent, 

Viscosimeter for Milk, H. Micault and P. Gaillard, 
France. Fr. Pat. 328,663, Jan. 21, 1903. 

The apparatus cousists of a reservoir of known volume 
having at the top a tube for allowing air to enter, and at 
the bottom a tube closed by a stop-cock. The viscosity of 
the milk under examination is compared with that of pare 
milk at the same temperature. — W. P. S. 

INORGANIC --QUANTITA TIVE. 

Sodium Oxalate t Use in Volumetric Analysis of — — • 
8. P. L. Soreusen. Zeits. anal. Chem., 1903, 42> [6 & 7], 
333*^359. 

The results of further experiments on the use of sodium 
oxalate iu the staadardisation of acids are given (see 
this Journal, 1900, 1041). If the oxalate be carefully 
prepared and dried at 230^ C., very accurate results can 
be obtained. The ignition of the oxalate must be 
performed over a spirit flame, and any carbon which forms 
must be completely burnt away. The best method of pre- 
paring pure sodium oxalate is to dissolve sodium carbonate 
in Boflloient water to prevent the oxalate, when formed, 
crystallising out, then to add somewhat less than the 
equivalent amount of oxalic acid, concentrate the solution 
to one-fourth its volume, and allow to cool. The crystals 
are collected on a filter and washed with cold water. After 
drying in the water-oven, and in order to decompose any 
sodium bicarbouate which may have been formed, the salt 
is dissolved in the least possible quantity of hot water, the 
solution again concentrated to one fourth and allowed to 
crystallise. The sodium oxalate thus obtaine^ is finally 
dissolved in hot water, and precipitated by adding alooiiol 
little by little. J'he precipitate is washei with aloobol, 
and dried, first in the water-oven and then at 230^ 0. The 
salt is not hygroscopic, bat should be re-dried at 100*^ C, 
to remove surface moisture,--* W. P. 8. . 
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Gaseif Neu> Quantitative Method for Determining Duet in 
L. Martias. Subl o. Eiaen, 1908, 23, 785 j Chcm.- 
Zelt., 1908, 27, [65], Rep. 190. 

Compoiition of Duet m Blast-Fumace Ga«€#.-^The dust 
from the mixicg chamber of a power-gas engiDe at the 
Kladno Ironworks contained silica, 24*56 ; alumloa, 21*31 ; 
iron, 4*40; zinc, 2*19; manganese, 0*40; lime, 29*04; 
magnesia, 8*88; phosphorus pentoxide, 4 * 49 ; sulphur, j 
0*73; chlorine, 0*73 per cent; residue soluble in water, ; 

4 per cent, ; loss on calcination 11*61 per cent. I 

Apparatus for Collecting the Colton wool is too ' 

hygroscopic and does not furnish a homogeneous filter, so 
the author employs a disc of filter paper, held between the ; 
rim of a metallic funnel and a metal cover fitted with a 
gas-effluent pipe. The funnel is provided with a gas feed 
pipe, and a small collector for the separation of any drops 
carried over by the gas ; and a measuring apparatus and i 
aspirator arc also provided. The impure gas ascends 
through the apparatus, the dust settling as a uniform layer 
on the filter disc. The simplest method of determination 
is by incinerating the filter and attached dust in a platinum , 
basin.— C. S. ; 

Persulphates ; Study of , from the Analytical Stand- j 

point, D. Vitali. Boll. Chim. Farm., 42, 273— 286, 321— 
826. Chem. Ceiitr. 1902, 2, [5], 312. 

Strvchnink forms a crystalline persulphate — 
CC2iH.,.,0.^N2)2H2S20a+ IIA 

which occurs in microscopic needles, very slightly 
soluble in water (100 c.c. of water dissolve at 17°C. 
about 0*04 grm. of the anhydrous salt), soluble in con- 
centrated nitric and hydrochloric acids, slightly soluble in 
dilute sulphuric acid. Of the organic solvents it is dissolved 
most readily by chloroform. This salt can be formed at a 
dilution of 1 in 100,000 ; on heating in presence of water, 
it decomposes into strychnine sulphate, sulphuric acid and 
oxygen ; it can be used for the quantitative determination 
of persulphates. , . r ' 

Good results may be obtained by treating a solution of 
the persulphate with excess of strychnine nitrate, allowing 
to stand for 24 hours, filtering off the precipitate on to a 
small tared filter, washing with the smallest possible 
quantity of water and drying at lOO'^ C. to constant weight. 

1 mol. of the anhydrous strychnine salt — 

ootresponds to 2 mols. of the persulphate. Still more 
accurate results arc obtained if a correction be made for 
the slight solubility of the strychnine persulphate in water. 

Silver in Commercial Potassium Cyanide. K. Friedrich. 

Zeits. angew. Chem,, 1903, 16, p2], 776. 

Ix a number of metallurgical experimints it appeared that 
the potassium cyanide used, yielded distinct- am<»unts of [ 
silver. Amongst others, a sample of cyanide sold under i 
the mark “ kalium evanatum purisa. pro aualysi ” was ex- 
amined. Of this, 44'giip8 were melted under a cover of i 
proof lead ip a muffle, the bulk of the lead removed from | 
the resulting regulus, and the residue cupelled. A distiuct j 
sUver button was obtained, which, after making albwanco | 
for the amount of silver in the proof lead and the loss i 
in refining* amounted to 12 grms. per ton. The silver i 
content may have been derived from silver vessels used m j 
the manufacture. —W. C. H. i 

Phosphorus in Steel ; Rapid Determination of^ | 

G. Auchy. J. Amer. Chem. Soc., 1903, 26, [7], j 

Onb grm. of the steel is dissolved in 50 c.c. of nitric acid | 
(sp gr. 1*185), and the solution heated to the boiling point, i 
^xed with a little solid potassium permanganate, and 
again boiled. It is next decolorised bv means of sugar or 
ferrous culphate, cooled, treated with 10 c.c. of strong 
ammonia solution, and 60 c.c. of molybdate solution, and 
shaken in an Erkiiinoyer flask as usual. The resulting 
rellow precipiltfllb is transferred, together with the liquid, 

to a 7.in. test tube, and, after standing for 80 minute, in 
whirled in a centrifugal machine. The supernatant hqnid 
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is then poured ofif.and the deposit shaken with water, again 
separated by centrifugal force, dissolved in standard alkali, 
and titrated with standard acid. The deviation fVom the 
Uieoretical results is less than 0*001 per cent. — C. A. M. 

Thallium i Electrolytic Determination of , as Oxidcy 

by Anodic Precipitation. M. E. Heiberg. Zeits- anorg. 
Chem., 36, 847—374. Chem. Centr., 1903, 2, [3], 217. 
From sulphuric acid solution containing a few c.c. of 
acetone, thallium can be separated at the anode in the 
form of an adherent deposit of the oxide, which can be 
readily dried and weighed. From 0*2 to 1 grm. of thallium 
sulphate is dissolved in 80—100 c.c. of water in a platinum 
crucible with a matt (dull) surface, aud 2 — 6 c.c. of normal 
sulphuric acid, and 5 — 10 c.c. of acetone added. The 
crucible serves as anode, and a platinum plate as cathode, 
and electrolysis is effected with a current of 1*7 — 2*3 volts. 

A strong evolution of gas at the anode must be avoided. 
The current strength should be between 0*02 + 0*05, and 
the temperature 50° — 55'' C. The electrolysis is complete 
when 0*5 c.c. of the liquid gives no opalescence with 
S — 5 c.c. of a 6 per cent, solution of potassium iodide. The 
deposit is then washed with water, alcohol, and ether, and 
dried for 20 minutes at 160" — 16!)'" C. In drying the 
thallium oxide, constant weight can only be attained if the 
combustion gases (sulphur dioxide, carbon dioxide) be 
excluded from the drynng oven. — A. S. 

Ammonia [m Sewage, Tannery Effluents, ^r.] ; 

Method for the Determination of . A. Bayer. 

Chem.-Zeit., 1903, 27, [66], 809—810. 

In sewage and organic liquids containing the decomposition 
products of albuminoids, any method for the estimation of 
ammonia, which depends upon distillation in presence of a 
base, gives results which are considerably higher than the 
truth, because ammonia is produced during the distillatiou 
by the action of the base {e.g. magnesia) upon the organic 
nitrogenous compounds. In o’^dcr to avoid this errt P, the 
author has devised a method by which the ammonia 
actually existing as such in organic liquids is separated by 
precipitation in the form of ammonium inagiieBium pho«- 
phate. To 200 c.c. of the liquid to be analysed are added 
{ — 2 c.c. of fuming hydrochloric acid, two drops of 
phenolphthalein aud a quantity of a solution of magnesium 
chloride (101 grms. per litre), corresponding to about 
10 times the theoretical amount ; 12 — 15 grins, of powdered 
crystallised disodium phosphate are then added, and the 
beaker is placed in a mechanical stirring apparatus. 
Whilst stirring, and after the phospate is dissolved, normal 
caustic soda solution, free from carbonate, is added drop 
by drop until a pink colour persists. The gelatinous pre- 
cipitate first formed changes after stirring for 15 miniite.s 
into a crystalline form, and the pink colour disappears ; 
this is again restored by the addition of a few more drops 
of caustic solution, and the stirring is continued for another 
15 minutes, if excess of alkali be added, the ammonium 
precipitate is decomposed, and the process must be repeated 
after re-acidification. Precipitation is complete after stirring 
for 30 — 40 minutes, and the precipitate is transferred 
without delay to a filter, being washed out of the beaker by 
means of the same filtrate ; no water should be used for 
washing. 

The filter and precipitate are finally placed in a distillation 
flask, ,and the ammonia is distilled off after the addition of 
2 — 3 grms. of magnesia, aud a sufficient quantity of water. 
It is important that the precipitate be filtered oft immedi- 
ately after precipitation is complete, since the quantity of 
ammonia is liable to increase rapidly under the action of 
bacteria. In the case of liquids, such as tannery effluents, 
which contain nitrogenous matters in suspension, the 
solution to be analysed should first be clarified by shaking 
vigorously with a little magnesia, and then filtering. 

— J. F. B. 

ifater Free from Ammonia ; Preparation tf — , for 
Water Analysis. J. B. Weems, 0. E. Gray, and 
E. C. Myers. Pfoa Iowa Acad. Sciences, 10, 112—113. 
SoDitnc peroxide is added to distilled water in the propor- 
tion of 1 dram to each litre of water* The water is tkett 
belled for 80 miautes or longer, when il will be free from 



Sept.i5,i«».J JOUENAL AND PATENT LITERATURE.— Cl. XXIII. 1017 


ammonia. The time of boiling and the amount of sodium 
peroxide to be added depend on the quantity of ammonia i 
which may be present in the water. Water may also be 
prepared free from ammonia and nitrogen as nitrates and 
nitrites^ by treating it as above and distilling from a copper 
retort, the first portion of the distillate being rejected. 

W. r. S. 

Carbonic Acid in Drinking Water ; Determination of . 

F. 11. Forbes and G. 11. Pratt. J. Amer. ( hem. Soc., 

1903, 26, [7], 742—756. 

In Pettenkofer's method, considerable errors may be 
introduced by slight errors in the titration with N 10 acid 
of so small a quantity of water; the authors have tlierefore 
in their experiments treated about 400 c.c. of the water 
with the reagents and titrated several portions of 100 c.c. 
of the clear liquid with N/50 sulphuric acid, the usual 
precautions being observed. 

For the separation of free from half-bound carbonic acid, 
the water was allowed to fall drop by drop into a tube 
about 2*5 feet long and J inch in diameter, which was 
filled with gravel, and through which a current of air was 
aspirated. This removed the free acid, and the half-bound 
carbonic acid was then determined as before. 

In SeylePs method (Analyst, 22, dl2) the free carbonic 
acid was first titrated, with phenolphthalein as indicator, and 
the half-bound carbonic acid calculated from the fixed acid, 
w'hich was determined by Hehner’s method, methyl orange 
being used as indicator. 

The Seyler method tends to give higher figures than 
Pettenkofer’s method, but these are nearer to the true 
values, as shown by the results of the boiling method and 
by experiments on standard solutions. In seven out of 20 
ca.ses, however, in which complete results by the three 
methods did not differ by more than 0*2 of a part, 
removing the free carbonic acid by aspiration in the modifie<l 
Pettenkofer’s method is shown to be sufticiently accurate. 
In Seyler’s method of titration, with j)henolphlhalein us 
indicator, the end point is sometimes difficult to determiue, 
but magnesium salts do not cause disturbance as in Petten- 
kofer’a method. 'I’he determination of the half-bound acid 
by calculation from the amount of fixed carbonic acid by 
Ilehner’s method is satisfactory, and the results, though 
showing a tendency to be too low, are higher than those 
obtained by Pettenkofor’s method. 

Preference is given to 8eylcr’s method on account of its 
rapidity. — C. A. M. 


ORGANW^QUALITA TJ V£. 

Sesami Oil Reaction with Stannous Chloride. P. SoUflleu. 
Pbarm.-Zeit., 1903, 48> ^-4. Chem.-Zeit., 27* [®^3» 
Rep., 191. 

Thk delicacy of the reaction is impaired when the oil and 
reagent remain emulsified too long subsequent to agitation. 
This can be obviated by dissolving the oil or fat m about 
twice its own volume of benzene, adding the stannoui 
chloride solution (;i vol. of the fat), shaking the whole up 
well, and immersing the glass in water at about 10 per cent. 

— C. S. 

Fusel Oil in Rectified Spirits ; Furfural and certain 
Aromatic Aldehydes as Reagents for — — A. 
Komarowsky. (/hem.-Zeit., 1903, 27 , ^^’7 — 808. 

'PiiK author hiig studied and improved Saglier’a test for the 
presence of iso.amyl alcohol in rectified spirits by the colora- 
tion produced by concentrated sulphuric acid in prcBcnce of 
furfural, 'riie iinprov«‘(l procedure proposed by the author 
is as follows : — 10 c.e. of spirits are mixed with 1 c.c. of 
furfural solution (2 ; 1 .000 of alcohol) and 1/5 c.c. of con- 
centrated sulphuric acid; after thorough shaking the 
mixture is alloweil to remain without external heating until 
cold. The prescnc(^ of isoaniyl alcohol is then indicated by 
a rose-red col oration, more or less intcnsii according to the 
quantity of that alcohol present Spirit free from fusel 
oil appears grey, but the rose colour is perceptible in the 
presence of 0*001 percent, of isoamyl alcohol. 'I'lie pre- 
liminary elimination of acetaldehyde is not essential, but if 
the proportion of acetaldehyde reach O*ool per cent., the 
colorations obtained are not pure; this objection is overcome 
by previously diluting the spirits to 50*^ Tralles. 

Instead of furfural, salicylic aldchycfi* may be employed 
as follows ; 10 c.c. of the spirit are mixed in the same 
manner as above with 2.5 — 30 drops of a 1 per cent, solution 
of salicylic aldehyde in alcohol, and 20 c.c. of sulphuric 
acid. The colorations with small traces of fusel oil are 
yellow by transmitted and red by refiected light, but when 
the proportion of iso.'iniyl alcohol reaches 0*01 percent., 
the yellow tint is not perceptible. Bonzaldehydc and 
/j-hydroxyhenzaldeliyde, when applied in a similar manner, 
also give red colorations in presence of isoamyl alcohol. As 
yet the above tests have merely received a qualitative 
application, hut since the colours are (constant in tint, they 
may form the basis of a quautifUtive method. — J. F. 13. 


Sulphur in G unpowder ^ ; Determination of , by 

Means of Hydrogen Pero.iUle, J. Petersen. Zeits. anal. 

Chem., i903, 42, [G 7], 400—117. 

The method is based upon the fact that sulphides and 
thiosulphates when in alkaline solution are quantitatively 
converted into sulphates by hydrogen peroxide, and also 
that sulphur, when boiled with sodium hydroxide solution, 
dissolves to form .sulphide and thiosulphate. In the case of 
gunpowder, about 0*75 grm. of the jiowdered sample is 
boiled with 40 c.c. of 2 per cent sodium hydroxide solution 
for 20 minutes. After cooling slightly, about 50 c.c. of 
pure hydrogen peroxide (3 per cent, solution) arc added, 
and the mixture again boiled for 5 minutes. Hydrochloric 
acid is then added in excess, the solution is boiled for a 
moment, filtered and the sulphate determined in the filtrate 
as usual. Provided that the residue on the filter is well 
washed, the author finds that it retains no trace of sulphate. 
The method is applicable to a variety of organic sulphur 
compounds, including potassium thiocyanate, thiophene, 
mustard oils, etc. Finely-divided sulphur is also dissolved 
by a hot solution of sodium sulphite. From 0*5 to 0*8 
grni. of gunpowder is boiled with about 4 grms. of crystall- 
ised sodium sulphite and a little Avater for 15 minutes. 
Strontium nitrate is then added in excess to precipitate the 
unaltet^d sulphite, the solution is diluted to 100 c.c. and 
filtered. The precipitate is washed with 300 c.c. of cold 
water, and the thiosulphate in the combined washings and 
filtrate, titrated with N/10 iodine solution. A correction 
of 0*8 c.c. of the latter solution is made to allow for 
ihe amount of strontium sulphite which goes into solution. 

— W. P. S. 


ORGA MC—QUA N T1 TA Tl VR. 

Pyridine in Aqueous Solution ; Determination of — . 

M. Frauyois, Coinptes ivnd., 1903, 137 , [^J, 321' — 326. 

The various combi nations of pyridine with gold chloride 
arc all rc.solvcd into the ordinary aurichloride 
C 5 H 5 NIICI. Aiitvl.t when heated in presence of hydrochlorio 
acid and gold chloride. This compound is practically 
insoluble in ether and can be employed for the determina- 
tion of pyridine. A quantity of a solution of pyridine, in 
water or dilute hvdrocliloric acid, oorrespondiiig to not less 
than 0* 1 grm. of the, base, is measured into a beaker, 20 — 80 
drops of hydrochloric acid are added, and then an excess 
of a solution of pure gold chloride. A precipitate is formed 
and the solution .should have a strong yellow colour. The 
contents of the beaker are evaporated to dryness on the 
water bath. When all odour of hydrochloric acid has been 
expelled, the beaker is plai.ed ia the desiccator. The deposit 
is then washed rapi(ll 3 ' with pure other free from aldehyde, 
the liipiors being passed through a filter, to which the 
precipitate is ultimately transferred and washed with ether 
until the filtrate i.s colourless. If any of the aurichloride 
adhere to the sides of the beaker, it is dissolved in boiling 
water, collected in a tared porcelain capsule, and evaporated 
to dryness. The filter and precipitate are then placed in 
the capsule and cautiously incinerated ; the ash is weighed 
as metallic gold. In order to obtain the pyridine in a 
condition suitable for analysis, it is generally sufficient to 
distil it from an alkaline liquid with a current of steam, the 
point of the condenser dipping below the surface of some 
dilute hydrochloric acid. In the case of compounds con- 
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tainiD^ mercoric iodide and p}ridine, a solution of potas- 
sium iodide and cauhtic potash should be added before 
-distillation, — J. F. B. 

Halogens i New Process for ihe Delermination of — — , in 
Organic Compounds, H. Baubigny and G. Chavanoe. 
Bull. Soc. Chim., 19(i3, 29, [I")], 807. 

In'io a conical flask of Bohemian glays and of 1.50 — 200 c.c. 
capacity, 40 c.c. of sulphuric acid (sp. gr. 1*84), and a 
Kiuall excess of silver nitrate, i.e., 1 — 1*5 grm., according 
to the quantity of substance taken, are introduced and 
dissolved by warming. 4 — 8 grms. of potassium bichromate 
in powder are then added, and dissolved by shaking and 
heating. Cool, pour gently into a hard gla.ss vessel con- 
taining the organic matter, and mix thoroughly. If the 
action does not take place in the cold, as seen by the evolu- 
tion of carhon dioxide, the liquid must be heated. Finally 
heat to 150" — 180® C. and shake tlioroughly. Bemove 
vessel from heat and shake for 4—5 minutes. Cool, add 
140 — 160 c.c. of water, reduce by a concentrated solution 
ot sulphurous acid, and separate out the haloid-silver 
compound in the usual way. — 11. G. (i. 

Fehling^t Solution ; Note on the Volumetric Use of 

[Detei'nunation of Sugar], K. F. Harrison. Brit. 
Fharm. Conference, Bristol, July 1903. Pharm. J., 
1908. 71 , [3380], 170. 

Tub author bus not found any of the described metbods for 
observing the end point of titrations with Fehling’s 
solution quite satisfactory. Good rtfults can, however, bo 
obtained by a method suggested by A. A. Kelly, based 
upon the action of cupric salts in liberating iodine from 
iedides. The indicator is prepared by boiling 0*0.5 grm. 
of starch with a few c.c. of water, adding 10 gi ms. of 
potassium iodide, and diluting to ICO c.c.; the solution 
should he prepared as required. About 0*5 or 1 c.c. is 
taken, acidified with about 5 or 10 drops of acetic acid, 
and a drop or mere of the liquid which is being titrated 
added. 5?\) long as unreduced (cupric) copper is present, a 
more or less intense colour is produced, varying from red 
to blue. The indicator gives a distinct eoloration with one 
drop of a 1 in 20, COO solution of copper sulphate. — A. S. 

Yeast f Biological Analysis of Bottom- Fermentation— 
ajter Drying ihe Sample. 1\ Lindner. Woch. f. Brau., 
1903, 20, [33],369— 37Ut 

Thb determination of the extent of wild yeast infection of 
brewery yeast is frequently very difficult. Tho chief test 
for wild yeasts is based on .their comparative readiness to 
form spores, but Ibis property is by no means universally 
marked. Moreover no method in which sub-cultivation of 
the sample is necessary can give any idea of the extent of 
the infection. The method pioposed by the author depends 
on the fact that when yeast is dried at low temperatures, 
the culture yeast is killed almost to the last cell, whilst the 
wild yeasts survive the process, being accustomed to it in 
the natural state. The sample to be tested is therefore 
allowed to dry on a sterile support, it is then stirred up 
with sterile water and mounteii on a cover class in the 
form of an “ adhesion culture ” in not too thin a layer. 
The culture is allowed to remain for one or two days at a 
temperature of about 25*^ C., and examined under the 
microscope. It will then be found that the colonies which 
have developed are almost entirely those of the wild yeasts, 
only one or two colonies of culture yeast being visible. 
The colonies which have survived grow at the expense of 
the peptonised products of the dead cells, the latter, which 
are easily recognisable, being pushed to the edges of the 
field.— J. F. B. 

Wines i Determination of Ammonia in , and its Signi- 

Jicance in the Differentiation of** Mistetles **from “ Vins 
de Liqueur.'* J. Laborde. Comptes rend., 1903, 137, 
[5], 384—336. 

The author discuaaes the conclusions arrived at by Gautier 
and Halphen f^his Journal, 1903, 814) as regards the 
disappearance of ammonia from grape musts in the first 
stages of fermentation, and the existence of volatile cyclic 
bases in fermented liquids. The author employed the 


method of Miiotz for the distillation of the ammonia, and 
he has compared this method with that employed by Gautier 
and Halphen of distillation with magnesia. The two 
methods were found to be practically equivalent. 

The author finds, however, that the quantity of ammonia 
remaining in partially fermented musts, originally rich in 
ammonia, may frequently exceed that present in other 
musts in the unfermented state. Further, except in very 
rare cases, the estimation of the ammonia by titration gave 
results identical with the gravimetric estimation with 
platinum chloride, both in unfermented musts and in 
fermented and diseased liquors. In the wines which the 
author has studied, there was no evidence of tho presence of 
volatile organic bases. 

The author concludes that “ vins de liqueur,” even when 
produced by perfectly pure fermentations, frequently 
contain ammoniacal nitrogen far in excess of the limit of 
10 mgrms. per litre prescribed by Gautier and Halphen. 
Many Sauterne wines, essentially “ vins de liqueur,” were 
found to contain from 16 to 25 mgrms. of ammoniacal 
nitrogen. — J. F. B. 

Acetic Acid and Vinegar ; Detection and Determination of 

Mineral Acid in . B. Schidrowitz. Analyst, 1903, 

28 , 233 . 

Tue author finds that if a sufficient quantity of ethyl 
alcohol be added to a solution of acetic acid, it entirely 
prevents the reaction of the latter with methyl orange 
indicator ; end also that if alcohol be introduced into a 
solution of acetic aciil which is coloured pink or pinkish- 
brown with methyl orange, the colour reverts to yellow. 
Moreover he finds that the amount of a mineral acid in a 
weak organic acid can be titrated by means of methyl 
orange as indicator, provided the dyestuff be used iu tho 
shape of papers. Colourless vinegars, for instance, can he 
examined for mineral acid by titration with decinornial 
alkali in presence of methyl orange, if a volume of alcohol 
equal to that of the liquid taken be mixed therewith, and if 
another 1 c.c. of alcohol be added for every 3 c.c. of alkali 
run in. Ordinary coloured vinegars are not amenable to 
the process, for the only available decolorising agent is 
animal charcoal, and this obstinately retains a considerable 
proportion ot the inorganic acid. Nevertbless, these can 
he examined in a similar manner with the aid of methyl 
orange papers. Controlling tests carried out iu the first case 
upon plain water without spirit, in the second upon genuine 
vinegar, should always be made. In ihe course of the 
discussion following the paper, Allen remarked that it was 
curious that with acetic acid it should be possible to 
titrate a relatively weak acid by a strong indicator with 
the assistance of ethyl alcohol ; whereas with boric acid 
no trustworthy result could he obtained without the use 
of glycerin, which rendered the acid sensitive to phenol- 
phthaleiu, though not to methyl orange. — F. H. L. 

Waters; New Method of Determining the Orgajiic 

Matter in — especinllg in those containing Chlorides 

and Bromides. C. Le Korniand. Bull. Soc. Chim., 

1903, 29 , [15], 810. 

In estimating, by permanganate, the organic matters in 
w aters containing an aj preciahle quantity of halogens — e.//., 
sea-water, &c. — the results are too high, owing to the 
liberation of chlorine, &c. To avoid this the following 
process is suggested ; — 

Add 10 c.c. of a solution of potassium permanganate 
(0*395 grm. per litre, equal to 1 mgrra. of available oxygen 
per 10 C.C.), and 10 c.c. of a saturated solution of sodium 
bicarbouate to 100 c.c. of the water. Boil gently for 10 
minutes, cool, and make up the volume to 100 c.c. with 
distilled water. Allow to settle thoroughly and decant off 
into one of tlie glasses of a Duboseq colorimeter. Into the 
other glass put a solution containing 10 c.c. of thii above 
permanganate solution iu 100 c.c. of water, and by altering 
the depth of the liquids, match the two tints. Then if .r = 
the potassium permanganate remaining in the water under 
examination after boiling, p •m the potassium permanganate 
in comparison test, Hi « depth of water in the tube, and 

H ■» depth of comparison test liquid; x ■» P* *V*» 
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0*00395-=^ ; therefore permanganate used » 0-00395 — 

Hi 

0*00895. y ; i.e., 0 * 00395 and ^ = mgrmfl. 

of oxygen oied per 100 c.c. of water. 

The process is said to be equally applicable to soft 
waters. With sea-water the manganese peroxide pre- 
cipitated is carried down by the magnesium carbonate 
separated on boiling, but soft waters remain turbid for 
some hours. To ovcieome this difficulty, 1 c.c. of a 
saturated solution of magnesium sulphate is added before 
boiling. — R. G. G. 

[Teat for Moisture in Ether"] Solubility of Picric Acid 
^ in Ether. J. Bougault. J. Pharm. Chim., 1903, 18, [d]> 
116 . 

Thk statements found in the books as to the comparatively 
high solubility of picric acid in ether are only true provide«l 
the solvent contain water. A sample having a sp. gr. 0*721, 
prepared bv washing ordinary ether with water and drying 
it over calcium chloride, dissolved 10*8 grms. of picric acid 
per litre at 13° C. ; a second sample having a density of 
0*725, and containing about 0*8 per cent, of water (Heg- 
nault and Adrian’s tables), dissolved 36*8 grms.; and a 
third sample containing I per cent, of water (sp. gr. 0*726) 
dissolved 40 grms. per litre at 13° C. iSecording to the 
author a saturated solution of picric acid in anhydrous 
ether is sensibly devoid of colour ; this peculiarity, how- 
ever, is not due to the small amount of substance in 
solution, for on adding a trace of water the usual deep 
yellow colour develops. It is possible to utilise this fact 
as a basis of a test for the presence of moisture in ether; 
or, in fact, by colorimetric methods (provided the density 
does not exceed 0-725) to estimate approximately the 
amount of water present. At a specific gravity of 0*725 
the intensity of the coloration appears to reach a maximum. 

— F. II. L. 

Formic Acid and its Salts ; Gasometric Valuation 
— . M. Wegner. Zeits. anal. Chem., 1903, 43 

[6 and 7], 427—431. 

Formic acid is decomposed by concentrated snlphuric acid 
into water and carbon monoxide. The amount of formic 
acid in sodium formate may be determined by the 
following method based upon this reaction : — 2 c.c. of a 
10 per cent, solution of the salt to be examined are placed 
in the flask I., shown in the illustration. The tube of the 



concentrated sulphuric acid. The flask II. acts as a drying 
flask, 40 c.c. of concentrated sulphuric acid being placed 
in it. This second flask is connected to a nitrometer. 
After removing all air from the apparatus by means of a 
current of carbon dioxide, the acid in the second flask being 
at the same time heated to 180 ® C., the acid in the funnel 
is allowed to run on to the formate solution in I. At the 
end of the reaction, this flask is also warmed to 180 ® C., 
and carbon dioxide further passed through the apparatus to 
carry all carbon monoxide into the nitrometer. The formic 
acid is not completely decomposed in the first flask, and 
any moistore collecting in the tube between the flasks must 


lie driven over by the aid of a small flame. Traces of 
formic acid which escape with the moi.<ture from the first 
flask are thus decomposed in the second. The percentage 
of sodium formate is found from the volume of carbon 
monoxide by the formula — 

^ V O ~ W) X 0-1251 V 68 

in which v «» the vtdume (►f carbon monoxide found ; & 
barometric reading in millimetres ; W vapour pressure 
of the potassium hydroxide solution in millimetres at P C. ; 
a pressure coefficient of the gas ; t ■» tom per at im* of 
the gas in degrees centigrade; 0-001251 gnn. — the weight 
of 1 c.c. of earhou monoxide at N.T.l*. ; .t gnus, of 
suhstauco taken ; 68 ^ molecular weight of sodium formate; 
and 28 ^ molecular weight of carbon monoxide. 

Acetic acid and volatiU- inorganic acids do not interfere 
with the method, but oxalic acid, if present, must be 
removed previously by precipitation. If tartaric, citric, 
malic, or other similar acids he present, they must be 
separated from the formic acid by distillation. Should the 
sodium formate contain sodium nitrite, the nitrous acid 
may be destroyed hy adding ammonium chloride and 
boiling the solution under a long reflux condenser for 
1 liour, after ivanls washing the condenser tube with a little 
water.— W. \\ S. 

Ohloral Hydrate ; /odometric Determination of — — . 

E. Rupp. Arciiiv (h-r I’hiirtu., 241, C-^], 326 — 328. 

Twhnty-fivk c.c. of dccinorinal iodine solution are run into 
a stoppered flask ; 2*5 c.c. of normal potassium hydroxide 
solution are added, followed by 10 c.c. of a I per cent, 
solution of the chloral hydrate lo be examined. 'fhe 
mixture is allowed to stand for 5 to 10 minutes, then 
diluted with about 50 c.c. of water, when 5 c.c. of hydro- 
chloric acid (sp. gr. 1 * 125) are adde<l, and the uncombined 
iodine titrated hack with dccinormal thiosulpliate solution. 
According to the equation — 

CCl 3 .COlI.H 2 O -t 21 « 2111 + CO 3 + CllCIa 
each c.c. of decinormal iodine solution used is equivalent 
to 0*008275 gnn. of chloral hydrate. — J. O. B. 

Strychnifie ; Quantitative Separation of from 

Quinine, E. F. Harrison and I). Gair. Brit. Pbarm. 
Conference, Bristol, duly 1903. Bharra, J., 1903, 71, 
[3380], 165. 

The anthors recommend the following method, based upon 
the different solubility of the tartrates in solution of 
Rochelle salt. An amount of alkaloid containing 0-05 — 
0' I grin, of strychnine is dissolved in 60 c.c. of water 
slightly acidulated with sulphuric acid, and nmmouia added 
80 long as the precipitate foniuKl, redissolves. 15 grms. 
of powdered sodium potassium tartrate are then added 
gradually, with stirring, followed by ammonia till the liquid 
is only just acid to litmu-^. The mixture is heated on the 
water-bath for about 15 minutes, allowed to stand for about 
two hours till quite cold, aud the quinine tartrate filtered off, 
with the aid of the purnj) and washed with a solution of 
15 grms. of sodium potassium tartrate in 45 c.c. of water, 
made just acid with sulphuric acid. ' The filtrate and wash- 
ings are mixed, made strongly alkaline with ammonia and 
extracted three or four limes with chloroform. The chloro- 
form solution is washed with 10 c.c. of water containing a 
little ammonia, then evaporated 10 4 or 5 c c,, 10 c.c. of 
alcohol added, and the solution evaporated to dryness. 
The residue is washed three times with 1 c.c. of ether, aud 
the pure sirychnine left behind is dried aud weighed. If 
the amount of total alkaloid taken contain much more than 
0*1 grm. of strychnine, the amount of water used for 
dissolving and the weight of Rochelle salt added are 
increased. Results are (juoted showing the accuracy of the 
method. — A. S. 

Morphine in Opium ; Determination of , by Diete- 

riches Method and that of the British Pharmacopoeia. 
H, E. Matthews. Brit. Phann. Conference, Bristol. 
Pharm. J., 1903, 71, H9. 

Comparing the two methods, that of Bieterich has the 
advantage of requiring less opium and of being much more 

D 2 
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expeditious. It is not quite so exact as the ofiioial process, 
the morphine obtained by it being; less pure and slightly 
less in quantity. For buyers of opium, the method of 
Dieterich should be useful on account of the rapidity with 
which an assay of mor])hine can be made, the results obtained 
bcin;? sufficiently accurate for commercial purposes. The 
details of Dieterich 'a process are as follows ; — 

Triturate G grois. of opium in fine powder with 6 grms. 
of water, dilute, wash out into a weighed flask, and make 
up to r)4 grins, with water. Let the whole digest for 
1.') minutes, shaking frequently, and then filter through a 
folded filter, 10 cm. in diameter. Take 42 grms. of the 
filtrate, mix with 2 grms. of dilute ammonia (1*7 per cent, 
of NIL) rotation, not shaking, and filter through a 
folded filter 10 cm. in diameter. I^Iix ,16 grms. of the filtrate 
in ail accurately- weighed flask with 10 grms. of ethyl acetate 
by rotation, add 4 grms. of dilute ammonia, close the flask, 
and shako well for 10 minutes. 

In order to sepurati! the resulting emulsion, add imme- 
diately 10 grms. of ethyl acetate, and carefully pour off the 
ethereal layer as completely as possible. Again add 
10 grins, of ethyl acetate and repeal the decantation. Pour 
the remaining liquid in the flask (leaving behind the 
crystals adhering to the flask) through a filter 8 cm. in 
diameter, and wash out the flask and filter twice with .'i e.c. 
of water suturated with ethyl acetate. When the flask has 
well drained and the filter is dry (dry at 100® i'.), remove 
the crystals on the filter to the flask by means of a camel’s - 
hair brush. Set the flask to dry immediately, and dry till | 
tlie weight is constant. | 

The process is easily carried out, and is very expeditious, | 
the whole of the operations up to the point or drying the ' 
morphine crystals occuj^ying aliout an hour. — .1. O. P. 

Ipecacuanha ] Determination and Separation of the Alka- 
loids of . A. (}. C. Paterson. Pharm. J., 1003, 

71 , [3379], 102. 

Thk following is given as a simple and rapid method for 
the determination of emetine and cephaeline, the minute 
quantity of psychotrine present (0*07 per cent, as an 
average) being ignored : — 

12 grms. of ])owdered ipecacuanha root are mixed with 
10 e.c. of ammonia solution (or 10 e.c. of sodium carbonate 
solution, 1 ill 3), and 120 grms. (or c.c.) of a menstruum 
composed of chloj ofonu, 1 part ; amyl alcohol, 1 part ; 
ether, 3 parts. 

Agitate in a stoppered bottle during one hour, then add 
water (10 to 15 c.c.) to aggregate the powder. Next 
separate 100 grms. (or c.c.) of the ethereal liquid, and 
evaporate to one-half if ammonia lias been used. Extract 
the alkaloids with (1) 15 c.c. (or excess) of N/10 hydro- 
chloric acid; (2) water, 5 c.c.; (3) 5 c.c.; (4) 5 c.c. 
Add excess of normal potash solution (about 2 c.c.), and 
wash four times with ether 15 c.c., 10 c.c., 10 c.c., 5 c.c. 
reserving both aqueous and ethereal layers. Mix the 
ethereal solutions and wash three times with N/20 potash 
solution, 10 e.c., 5 c.e., 5 c.c. Thou mix the N/20 potash ! 
solutions, and wash once with ether, 10 c.c. Next mix all j 
the ethereal solutions, evaporate, weigh the residue or titrate i 
as emetine (1 c.c. of N/IO acid » 0*0248 grm. emetine). 
Finally mix the aqueous solutions, acidify with hydrochloric | 
acid, make alkaline with ammonia, and extract the alkaloid 
with heavy etlier-ehloroform (I to 6), 20 c.c., 10 e.c., 

U) c Cm 5 c.c., or till all the alkaloid is extracted. Evaporate 
and weigh, or titrate the residue as cephaeline (factor, 
0*0234). 

The titrations can he satisfactorily conducted by Pird’s 
method, using methyl orange as indicator, — J. O. P. 

Cortex Cinchona ; Valuation of . E. Beuttner. 

Schweiz. Wocbschr. Pharm., 41 , 265 — 271. Ghem. Centr., 
1903, 2 , [3], 215. 

According to the author, the method of the D.A.P. JV. 
for the determination of the alkaloids in cinchona bark, 
though usefg^ ’When the proportion of alkaloids is below 
5*5 per cent., is quite useless when the proportion is 
greater, as during the three hours’ maceration, alkaloids 
crystallise out, and consequenlly low results are obtained. 
The same is the case, although to a lesser degree, with 


Keller’s method. The author proposes the following 
process : — Seven grms of the powdered cinchona bark are 
treated with 55 grms. of chloroform, 5 grms. of a 10 per 
cent, solution of caustic soda added, and the mixture 
1 shaken vigorously during three hours. 85 grms. of ether 
i are then added, and, aft^r well shaking, 3 grms. of powdered 
! gum tragacanlh and so much water (10—20 grms.) that by 
I vigorous ugitation the powdered bark collects in lumps, 
j The ether-chloroform solution is decanted off, and shaken 
I with 2 grms of water, a drop of a 10 per cent, solution of 
! caustic soda, and 3 grms. of powdered gum tragacanth. 
j 100 grins, of the clear liquid are filtered through a plug of 
; cotton-wojl into a separating funnel, 15 c.c. of N/U) 

! hydrochloric acid and 5 c.c. of water addf*d, the mixture 
I shaken vigorously for some minutes, the acid liquid filtered 
. through a small wet filter, the ether-chloroform solution 
i washed three times with 10 c.c. of water each time, and 
' the washings passed through the same filter, which is 
: finally rinsed with water. The combined filtrate and 
washings are titrated with N/ 10 caustic soda with hoema- 
toxyliu as indicator. — A. S. 

Indigo Analysis: Mohlau and Zimmermann's Method. 

E. Grandinougin, Zeits. f. Farben- und Textil-Chem. 

1903, [14], 275— 27G. 

The author criticises Mohlau and Zimmerraaun’s method 
(this Journal, 1903, 9G7),a8 being too complicated and slow 
for technical application, using too small a sample to give 
useful results, and also as sometimes giving low results, the 
red indigo isoraerides, for which a correction is made, being 
sometimes absent in synthetic products. The author points 
out that for technical purpose.^, by far the most satisfactory 
valuation of the iniligo is obtained by dyeings against a 
standard. If it is desired to supplmnent these, the perman- 
, g!inate method is recommended, as it is quickly and easily 
carried out and gives results which are concordant wdth the 
I ilyeiug tests. — E. F. 

; XXIV.-SCIENTIFIC & TECHNICAL NOTES. 

I Hadiim Bromide ; The Oxidising Action of the Bay.s from 

1 , as shown by the Decomposition of Iodoform. 

I W. B. Hardy and Miss E. G. Willcock. Eroc. Boy. Soc., 

I 1903, 72 , [180], 200— 204. 

; The liberation of iodine from solutions of iodoform is 
I found to require oxygen and some form of radiant 
energy. 

The authors find that a solution of iodoform in chloroform 
is turned deep purple by resting the containing vessel on a 
sheet of mica covering radium bromide. The radium rays 
necessary for the oxidation were identitied by measuring 
I the effect of various screens on the time required to 
produce a standard tint in 1 c.c. of a standard solution of 
iodoform in chloroform. When the a rays were screened 
by aluminium, mica, no difference was noticed In the 
time. When lead plates were included, thus stopping the 
3 rays as well, the action was much diminished, hut not 
stopped. This shows tliat the ^ and y rays are chemically 
active. Routgen rays (said to be identical with y radium 
rays) showed a strong action on iodoform. — T. F. B. 

Water ; Evaporation of , in a Current of Air. 

E. P. Permau. Proc. Roy. Soc, 1903, 72, [478], 
72-83. * I L J, 

The author’s experiments were undertaken in order to 
ascertain with what accuracy the vapour pressure of water 
could be calculated from the amount of water vapour 
carried off by a current of air passed through the W'ater, 
the temperature being maintained constant. The results 
obtained, which are set forth in a table, show that when 
air is aspirated through water, it becomes saturated with 
aqueous vapour with great rapidity; and in the saturated 
air so obtained, the pressure of the aqueous vapour i.s the 
same as the vapour pressure of water when no other gas 
is present. The density of the aqueous vapour in the 
mixture is normal. The results also indicate that the 
density of saturated aqueous vapour (without admixture) is 
only very slightly (if at all) above normal at temperatures 
up to 90® 0. — A. S. 
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Chtmitnl Beaclions at Extremely High Temperatures 
C. ZengheliP. Zeitr*. f. Blektrochem., 1903, 9, 

698. 

A TEMi*K«ATt'KE of abolU 4,000 ’ C. WHS obtaimd by 
pouring aluminium powdtr into bighly-betted Hes^nn 
cruciblt-s, and passing a rapid current of oxygen over the 
aluminium, which burnt violently. Part of the alumma 
formed, melted and evaporated. iStout [datmum toil 
which was thrown into the crucible, melted and volatihseil. 
rdagnesia aril chalk likewise melteil and evaporated, 
although they partly combined with the alumina to form 
aluminates. A large part of the oxygen was transformed 
into oione. At this temperature, alummuim combines 
directly with nitregeii and carbon, and burns readily in 
water vapour, carbon monoxide, carbon dioxide, nitrous 
oxide, and nitric oxide.-- Iw. K. O. 

Gold; Precipitation of Crystalline , />// Foi maUlchyde. 

X. Aveikielf. /cits, anorg. C’hem., 35, 33.». 

Chem. Centr., 19U3, 2, L'^]. 1^^- 

The author states that none of the reducmg agents 
hitherto useil separates gold in the crystalline condition, 
nor, contrary to the statinient of Itose, docs oxalic acid. 
Crystalline gold is, however, separaled by formaldehyde, 
tiartially in the cold, and completely from strong acid 
solution in the warm. The end of the reaction is indicated 
bv the solution heeoming eolouiless; its limit ot seiisiliNt- 
ness being U*<)u.') grm. of gold per litre, 'fhe method is 
applicable in prt sence of ferric and feirous salts, copper, 
antimony, im?rcury, /ino, lead, manganese, tin, ar.seriie. and 
metals of the tirsf and second group-, provided the solution 
be strongly acid. Metallic i>latinum is separated in a similar 
manner to golil, but Uie precipitation is much less rapid. 
The reaction is not quite so sensitive in the case ot gold 
bromide s.ilutions. 'I'he gold crystals precipiiaf(Ml, are com- 
binations of cubes and octahedra, rhombic dodecaliedra, »Scc., 
of (j-2 — U-dmm. size and lOMdl sp. gr. — A. 8. 


Arsenic in Hirds^ Eqys ; Presence uj . C». IJditrttltrl. 

Pull. Soc.’Chim , imi3, 29, [ISJ. 

'I'liK author maintains in oppo.»itioa to the views of 
A. (lautier (Comptes lend., 1900, 289). that arsenic as well 
as eurhon, .sulphur, and pliospliorus, is distributeil throughout 
all the tissues, and lud localisi d. lie has found it in the 
shtll, the shell-skin, the white and yolk of various eggs, 
and givi‘s quantities.— -H. («. t«. 

Arsenic in the Annual Orqanism ; hxisttuce of • 

A. Cantier. Coinptes rend., 1903, 137, --h'i 3t)l. 

'fiiK author’s delenuiaations ot the quantitii'H of arsenic 
iiormallv exi*<ting in animal organs have been submitted to 
rigid ( rdieal e<mtrol. All the reagents used, and especially 
the sulphuietieil hjdrogeii, were pniilii’d to the highest 
p<.ssihle extent, ami a large number of dc'termimitions 
of the quantity of aiseiiie introdneeil by these ruigents, 
and of the quantity U>st in the course of the <leterminii- 
tions. showed that the gain and loss praetiedlly connlei- 
I'aiuneed eaeh ollui'. It is e*>ncliisively proved that 
arsenic * \i>ts mninalU lu ihe skin and its appendages, the 
twain, iho th^nhtl and tlivimis glands of terrestrial animals, 
wliilst if the oiher oigan», museles, and blood (•(•ntain any 
nrseiiie, the qnaniitv is t-o small as to he outside the limits 
of delicacy ot tlieOst. Smh iletei miimlioiis constitute il 
far more defoiite inca.f of the Mon-aeeiilental pie.seiice of 
ar.-ienic in living tissue-' than (ii-terminatlons cairicd out on 
marine aiiima's whieh live in a niediuia which is essentia. ly 
arsenical. — d. 1’ ■ P- 

Jr.ve///V /■// XVrt iS'c. ,* Corret lions to A'o/c on — . 

A. (Jautitr. ('oniples rend., 19n3, 137, [hj. 3/1 37b. 

An error has enqit into this papt r (this .lonriial, l'.M)3,964), 
through confusion of milligriimmes with thousandths of a 
milligramme. The tables ol results should be as follows : 

Water <>/ Atlanlir Ocean {^Azores). 


Bismuth and Potfis^him ; Norn Double Oxalate of . 

V. P. Allan and d. S. l)e bury. d. Anier. Chem. Sue., 
1903, 25, ["]» 728-729. 

On boiling bismuth oxalate with a 20 per c iit. solution 
of pottissinm oxalate, and cooling the filtered liipiid, sniall 
white crystals were deposited, the eoinpositiou ot winch 
corresponded w’iih the formula PC((’.3 K.d-d 
The same salt was also obtained when 21 and 23 per cent, 
solutions of potassium oxalate were used, the amount of 
the C2O4 group in the crystals being approximately 34-56 
per cent. M'htu, however, hisuiulh oxalate- was boiled 
with a saturated solution 01 potassium oxalate, the deposit 
at .bU ’ C. contained 36* I per cent, of the group whilst 

at the ordinary temperature the deposit contained 51*9 per 
cent. In the authors’ opinion these deposits were mixtures 
of the ntw’ double salt and potassium oxalate. C. A. 

Bismuth and Ammonium ; New Double Oxalate of 

F. P. Allen ami 4’. A. Pliillips. J. Amer. Chew. 80c., 
1903, 25, [7], 729—730. 

A 4 per cent, solution of ammonium oxalate boiled under 
a retlux condenser for 30 minutes, yielded, on cooling 
the tiltertd liquid, ►mall white crystals, which, when dried 
under pressure between filter paptr, had a coinpositicn 
corresponding with the formula — 

PinCeV )^)3 • . 81U ). 

This Balt dissolved readily in hydrochloiie acid, and was 
slightly soluble in solutions nt aranioniuni oxalate. Py 
using a solution of ammonium oxalate salurared at 2.5*^ C., 
in the preparation of the salt, the deposit obtained at50'C. 
was the same as before, but by cooling the solution to the 
ordinary temperature, a mixture of crystals was obtained. 
These were identified as the new double salt and ammonium 
oxalate, and in the author’s opinion the salt prepared by 
Souchay and Lensson ( Anuahn, 105, 245) was a similar 
mixture.- C. A. M. 
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7, Great Alailborough Street, liomlon. 1903. Price 18^. 
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journal of the society 


8 VO volume containing preface, table of contents, table | 
of atomic weights, and 82ft pages of subject-matter, with i 
284 engravings, followed by the alphabetical index. The j 
general plan of the work may be traced in the following , 
abstract of contents : —Inorganic Chicmistry: I. Non- t 
metals. II. Metals. Organic Chemistry ; III. Hydro- ; 
carbons. IV. Alcohols. V. Aldehydes. VI. Acids. i 
VII. Ketones. VIII. Ethers. IX. Halogen Derivatives. 

X. Ethereal Salts. XI. Organo - mineral Compounds. 
XII. Ammonia Derivatives. XIII. Cyanogen Compounds. , 
XIV. Phenols. XV. Quinones. XVI. Carbohydrates. 
XVII. Glucosides. XVIII. Albuminoid Compounds. 
XIX. Heteronucleal Compounds. XX. Physical Properties 
of Organic Compounds. AreniKD Organic Chkmistuy : 
XXI. ' Distillation of Coal. XXII. Dyeing and Calico 
Printing. XXIII. Tanning. XXIV. Oils and Fats. 
XXV. Soap and Candles. XXVI. Starch. Malting. 
XXVII. llrewing; Wines and Spirits. XXVHI. Bread. 
XXIX. Tea. Coffee. Cocoa. XXX. Animal Chemistry. 
XXXI. Chemistry of Vegetation. XXXII. Nutrition of 
Animals. XXXIII. Changes after Death. 

Acetylene. The Principles of its Generation and Use. 

A Practical Handbook on the Production, Purification, 
and Subsequent Treatment of Acetylene for the Develop- 
ment of Light, Heat, and Power. By F. H. Leeds an<l 
W. J. A. BurTKKEiELD, M.A. Chas. Griffin and Co., Ltd., : 
Kxeter Street, Strand, London. 1003. Price 55. nett. : 

8vo volume containing prefatory note and 259 pages of 
subject-matter, with 1 1 illustrations and the alphabetical | 
index. The plan of the work is as follows Cost * 

and Advantages of Acetylene Lighting. 11. Physics and 
Chemistry of the Reaction between Carbide and Water. 
III. General Principles of Acetylene Generation. IV. Selec- 
tion of an Acetylene Generator. V. Treatment of Acetylene 
after Generation. VI. Chemical and Physical Properties 
of Acetylene. VII. Mains and Service Pipes— Subsidiary 
Apparatus. VIIT. Combustion of Acetylene in Luminous 
Burners— Their Disposition, IX. Incandescent Burners, 
Healing Apparatus, and Motors. Carburetted Acetylene. 
X. Compressed and Dissolved Acetylene. Mixtures 
with other (Jases, 8cc. XI. Portable Acetylene Lamps. 
XII. Valuation and Analysis of Carbide. 

Introduction to the Rarer Elements. By Philip 
E. Browning, Ph.D., Assistant Professor of Chemistry, 
Yale University. First Edition. John Wiley and Sous, 
New York. 1903. Price Gs. Gd. nett. Chapman and 
Hall, Ltd., Loudon. 

8vo volume containing preface, list of journals cited, 
indexes to the literature of certain elements, 155 pages of 
subject' matter, and the alphabetical index. 

Animal and Vegeiable Fixed Oils, Fats, Butters, 
AND Waxe.s. Their Preparation and Properties, and the 
Manufacture therefrom of Candles, Soaps, and other 
Products. By C. R. Alder Wright, D.Sc.,B.Sc., F.R.S. 
Second Edition, Edited and partly re-written by C. 
Ainsworth Mitchell, B A., Oxon. 

8vo volume containing prefaces respectively to the second 
and first editions of this work, table of contents, list of 
illustrations, 154 in number, and 785 pages of subject- 
maiter, followed by the alphabetical index. The following 
are the leading subjects treated of I. General Composi- 
tion and Nature of Oils, Butters, Fats, Waxes and Allied 
Substances. II. Physical Properties of Oils, Fats, Waxes, 
&c. III. Chemical Properties of Oils, Fats, Butters, and 
Waxes. IV. Processes used for Extracting, Rendering, 
Refining, and Bleaching Oil.«, Fats, See, V. Classification 
and Uses of Fixed Oils, Fats, Waxes, &c. ; Adulterations. 
VI. The Candle Industry. VH. The tsoap and Glycerine 
Industry. 


OF CHEMICAL INDDSTRY. 


Craor 3Rtport 

I,— GENERAL. 

Scientific Instruments : U.S. Customs Decisions. 
July 27, 1903. 

The Board of General Appraisers held that galvanometers 
and pyrometers, imported for institutions of learning, and 
not for sale, were free of duty under paragraph 638 of the 
present Tariff Act. The same conclusion was reached in 
another case on the same day covering fusible metal castings 
in the form of spoons (intended to melt in hot water to 
show; the fusibility of alloys), thermostats and cryoscopic 
thermometers. On July 31st the Board held that con- 
densers and Bunsen burners imported as above stated were 
free of duty, but sustained the assessment of duty on blow- 
nines. stirring-rods of glass, funnels, spoons, and forceps. 

— R. W. M. 

IV.— COLOURING MATTERS, Etc. 

Indigo ; Trade in , at Port Said. 

Foreign Office Annual Series, No, 30.51. 

The market price for indigo has fallen since last year. 
The quantity imported in 1902 was 718,176 kilos., valued at 
158,346LE., as against 740,732 kilos., valued at 224,329/. E., 
in 1901, a decrease in value of G5,983/.I'l. 

Since the competition of German indigo, Madras indigo 
has, since the year 1901, fallen to 30 and 35 per cent, in its 
value. The Suez Customs have accordingly reduced its tariff' 
for the year June 20, 1902-1903, for Madras indigo, and 
it is valued at from 280 milliems (5.v. 9d.) to 180 milliems 
(3.V. 8d.) the kilo. The customs tariff for Bengal indigo has 
also been greatly reduced, from 480 milliems (IO5, Id.) to 
280 milliems (55. lOL/.) the kilo. 

Sulphide Dyestuffs; The Classification of , 

in the Italian Customs Tariff. 

T. Vichl. Chem. Ind., 1903, 26 , [15], 377. 

The author draws attention to and criticises the classifica- 
tion of sulphide dyestuffs, in the Italian customs tariff, in 
clu.ss 80, as “ Colours in flakes, powder, or other form,” 
instead of in class 78, as “ Colours derived from coal tar or 
other bituminous substance.” The result is that sulphide 
dyestuffs have to pay duty at the rate of 10 fr. per 100 
kilos, whereas other coal-tar dyestuffs are duty free. The 
reason for this classification was ihat the first sulphide 
dyestuff, cachou de Laval,” made by Croissant and 
Bretonniere by heating organic matter with sodium sulphide, 
was classified in France with “ Organic substances,” which 
included dyewoods, resins, taunin, cellulose, caseiu, &c. 
The Italian Government then classified it with the mineral 
colours, its constitution being then unknown, and a large 
amount of inorganic matter being used in its manufacture, 
and, though subsequent research showed it to be a coal-tar 
dyestuff, and many other sulphide dyestuffs, including 
“ Vidal black,” ilerived from tar products, were introduced, 
the cachou de Laval and all the other sulphide dyestuffs 
have remained classed among the mineral colours, in 
.spite of remonstrances from Cannizzaro and others. The 
author points out the contradictory nature of this classifi- 
cation, inasmuch as methylene blue, methylene green, the 
Primiiline dyestuffs, and many other sulphur-containing 
dyestuffs, are all classified as “ colours derived from coal- 
tar,” and their connection wdth that class has never been 
disputed. — T. F. B. 

VIL— ACIDS, ALKALIS, Etc. 

ALKALI, Ac. WORKS BILL. [No. 325.) 

Ordered by the House of Commons to be printed, 
August 12, 1903. 

Memorandum. 

1. A Bill to amend the Alkali, &c. Works Regulation 
Act. 1881, passed the House of Lords, and was read a 
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gecood lime in tbe House of Commons in 1901, but made 
no further progress. 

2. The present Bill has been prepared to effect tbe objects 
sought to be attained by the Bill of 1901, and to bring 
certain other works within the operation of the Alkali 
Acts. At the same time the opportunity has been taken to 
consolidate the existing Acts. 

3. It has been thought desirable to introduce the Bill in 
the present Session (1903), not with a view of passing it, 
but so that those interested may have an opportunity of i 
considering the proposals contained in it during the recess. 1 

4. The proposed alterations in the law are printed in the 
Bill in italics. 

Pakt I. 

Alkali Works and Alkali Waste, 

1. Every alkali work shall be carried on in such manner 
as to secure the condensation, to the satisfaction of the 
chief inspector, derived from his own examination, or from 
that of some other inspector — 

(а) Of the muriatic acid gas evolved in such work, to 
the extent of ninety-five per centum, and to sucli an 
extent that in each cubic foot of air, smoke, or chimney 
gases, escaping from the works into the atmosphere, 
there is not contained more than one-fifth part of a 
grain of muriatic acid. 

(б) Of the acid gases of sulphur or of sulphur and 
nitrogen which are evolved in the manufacture of 
sulphuric acid in the work by the process applied in 
sulphuric acid works as defined in parayrapk 1 of the 
First Schedule to this Act, to such an extent that 
the total acidity of those gases in (‘ach cubic foot of 
residual gases after completion of the processy and 
before admixture with air, smoke, or other gasesy does 
not exceed what is equivalent to four grains of sul- 
pliuric anhydride. 

The owner of any alkali work which is carried on in 
contravention of this section shall bo liable to a line not 
excee<ling, in the case of the first ofhmco, fifty pounds, 
and in the case of every subsequent offence one hundred 
pounds. 

2. In addition to the condens.ation of acid gases as 
aforesaid, the owner of every alkali work shall use the best 
practicable means for preventing the escape of noxious or 
offensive gas by any exit flue of any process to which this 
Act applies, and which is carried on in such work, and for 
precentiny the discharye of such gases info the atmosphere, 
vdiether directly or by a chimney or other outlet, and for 
rendering such gases harmless and inoffensive when and 
where discharged, subject to the qualification that, on the 
basis of the amount of acid gas per cubic foot, no objection 
shall be taken under this section by an inspector — 

“ (a) To any muriatic acid gas in the air, smoke^ or 
gases discharged into the atmosphere by a chimney 
or other outlet where the amount (\f such acid gas in 
each cubic foot of air, smoke, or gases so discharged 
does not exceed the amount limited by the last pre- 
ceding section ; 

“ (b) To any acid gases of sulphur, or of sulphur ami 
nitrogen^ in the residual gases escaping by the exit 
flue from any process for the concentration or distil' 
lation of sulphuric acid, where the total acidity of 
such acid gases ifi each cubic foot of residual gases 
so escaping, after completion of any such process and 
before admixture with air, smoke, or other gases, 
does not exceed the amount limited by the last pre- 
ceding sections 

“ (c) To any acid gases in the air, smoke, or gases 
dificharged into the atmosphere by a chimney or other 
outlet receiving the residual gases from any process 
which is carried on in any sulphuric acid Claims II. 
works, as defined in paragraph (7) of the First 
Schedule to this Act, where the total acidity of such 
acid gases, including those from the combustion of 
coal in each cubic foot of air, smoke, or gases so 
discharged, does not exceed what is equivalent to one 
grain and a half of sulphuric anhydride.** 

If the owner of any alkali work fails, in the opinion of 
the court having cognisance of tbe matter, to use such 


means, he shall he liable to a fiue not exceeding, in the case 
of the first offence, twenty pounds, and in the case of every 
subsequent offence, fifty pounds, with a further sum not 
exceeding five pounds for every day during which any such 
subsequent offence has continued. 

3. Every work in which acid is produced or used shall 
be carried on in such manner that the acid shall not come 
in contact with alkali waste, or with drainage therefrom, so 
as to caii*«e a nuisance. 

The owner of any work which is carried on in contra- 
vention of this section shall be liable to a line not exceed- 
ing, in the ca'<e of the first offence, fifty pounds, and in the 
case of every subseipient offence, one hundred pona<ls, 
with a further sum not oxceeiliiig five pounds for every day 
during which any such snhseqnent offence has continued. 

On the request of the owner of any such work as is 
mentioned in this section the sanitary authority of the 
district in which such work is situate shall, at the expense 
of such owner, provide and nisintain a drain or channel for 
carrying off the acid produced iu such work into the sea or 
into any river or watercourse into which such acid can be 
cairie<l without contravention of the Hi vers Pollution Pre- 
vention Act, 1H76, n.'# amended by any subsequent enactment ; 
and the sanitary authority shall for tlie purpose of provid- 
ing atiy such drain or channel have the like powers as they 
have for providing scw<‘rs, whetlter within or without their 
district, under the Public Health Act. 

Coinpi'Qsation shall he made to any person for any 
damage Hustaiiicd by him by rCiison of the exercise by a 
sanitary authority of tlie powers conferred by this section, 
and such compensation shall he deemed part of the expenses 
to he paid by the owner making the riupiest to the sanitary 
authority under this st*ction. 

In this section the expression “ work ” shall incln le an 
alkali work, a work specified in the First Schednle to this 
Act (^hereinafter referred to as a sclip,duled work), or any 
other work in which acid is produced or used; and (he 
expression ueid ** shall include any metallic compound 
\ capable of liberal in j sulphuretted hydrogen from alkali 
waste or drainage therefrom. 

4. Alkali waste shall not bo deposited or discharged 
without tile best practicable means being used for effeidually 
preventing any nuisance arising therefrom. 

Any person* who causes or knowingly permits any alkali 
waste to he deposited or discharged in contravention of 
this section shall he liable to a tine not exceeding, in the 
case of the first offence, twenty imiinds, and in the case of 
every snbsccpient offentje, fifty pounds, with a further sum 
not exceeding five pounds for every day during which any 
subsequent offence has continued. 

6. Where alkali waste has been deposited or discliarged, 
either before or after the commencement of this Act, and 
complaint is made to the chief inspector that a nuisance is 
occasioned thereby, the chief inspector, if satisfied of the 
existence of the nuisance, and that it is within the power of 
the owner or occupier of the land to abate it, shall serve a 
notice on such owner or occupier requiring him to abate the 
Duisauce ; and if such owner or occupier fails to use the 
best practicable and reasonably available nieacs for the 
abatement thereof he shall be liable to a fine not exceeding 
twenty pounds, and if ho does not proceed to use such 
means within such time as shall be limited by the court 
inflicting such fine then he shall be liable to a further 
penalty of five pounds per day from the expiration of the 
time so limited. 

Bart II. 

Sulphuric Acid, Muriatic Acid, and other 
specified Works. 

6, — (1) Every sulphuric acid work as defined in Para- 
graph (1) o/the First Schedule to this Act shall be carried 
oo in such manner as to secure the condensation, to the 
satisfaction of the chief inspector, derived from his own 
examination or from that of so.me other inspector, of the 
acid gases of sulphur or of sulphur and nitrogen which 
are evolved in the process of the manufacture of sulphuric 
acid in that work, to such an extent tfiU the total acidity of 
those gases in each cubic foot of residual gases after com- 
pletion of the proc‘>ss, and before admixture with air, smoke, 
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or other gates does not exceed what is eqaivalent to four 
grains of Hulphuric anhydride. 

(2) Every muriatic acid work shatl be carried on in such 
manner as to secure the condensation to the satisfaction oj 
the chief inspector derived from his own exmnmatiofi, or 
from that of some other inspector ^ of the muriatic acid gas 
evolved in such work, to such extent that in each cubic foot 
of air, smoke, or chimney gases escaping from the work into 
the atmosphere there is contained 710 more than one, -fifth part 
of a grain of muriatic acid. 

(;i) The owner of any sulphuric acid w'ork or of any 
muriatic acid work which is carried on in contravention of 
this section shall be liable to a tine not exceedin;^, in the 
case of the first offence, fifty pounds, and in the case of 
every subseijuent offence, one hiin<lred pounds. 

7. The owner of any scheduled work shall use the best | 
practicable means for jireventing the escape of noxious or j 
offensive gas by any exit flue of any process to which this ! 
Act applies, and which is carried on in such work, and for 
preveniifig the discharge of such gases into the atmosphere, 
whether directly or by a chimney or other outlet, and for 
rendering such gases liarmlej'S and inoffensive when and 
where di^charged, subjt'ct to the ([ualification, that on the 
basis of the amount oJ acid gas per cubic foot no objection 
shall be ta'ien utnler this section by an inspeet<»r : — 

(rt) To any muriatic acid gas in the air, smoke, or gases 
discharged into the atmosphere by a chimney or other j 
outlet, where the amount of such avid gas in each cubic 1 
foot of air, smoke, or gases so discharged does not 
exceed the amount limited by the last preceding section. 

(6) To any acid gases of sulphur or of sulphur and 
nitrogen, in the residual gases escaping by the exit flue 
from any process for the concevti alum or distiliation 
of sulphuric aetd, where the total acidity of such acid 
gases in each cubic foot of residual ga.ses so escaping, 
after completion of any such process and before ad- 
mixture with air, smoke, or other gases, does not (‘xeecd | 
the amount limitetl by the last preceding section. 

(e) To any acid gases in the air, smoke, or gases dis- 
charged into the atmosphere by a chimney or other 
outlet receiving the. residual gases ft am any process 
which is earned on in any sulphuric acid {Class //.) 
works as defined in jxiragraph (7) of the First 
Schedule to this Act where the total aeidity of such 
acid ya.ses, includiug those from the combustion of coal 
in each cubic foot of air, smoke or gase.s so discharged , 
does not exceed what i.s equivalent to one grain and a 
half of sulphuric anhydride. 

If the owner of any such work fails, in the opinion of the 
court having cognizance of the mutter, to use sueli means, 
ho shall be liable to a fine not exceeding, in the case of the 
first offence, twenty pounds, and in the case of every sub- 
sequent offence, fifty pounds, with a further sum not 
exceeding five pounds for every day during which any such 
subsequent offence has continued. 

8. An inspector may from time to time inquire whether, 
in any works in which aluminous deposits are treated for 
the purpose of making cement, hereinafUr called cement 
works, or in any works in which .sulphide ores {including 
regulus') are calcined or smelted, hereinafter called smelting 
works, means can be adopted at a reasonable expense for 
preventing the discharge from the furnaces or chimneys of 
such w< rks into the atmosphere of any noxious or offensive 

as evolved in such works, or for rendering such gas 
armless or inoffensive when discharged. 

Where it appears to the Local Government Board that 
such means can he adopted at a reasonable expense, the 
Beard may from time to time by order require the owners 
of such works to adopt the best practical means for the 
purpose, and may by the order limit the amount or propor- 
tion, in the case of cement works or smelting works, of any 
noxious or offensive f as, which is to be permitted to escape 
from such works into the chimney or into the atmosphere, 
aitd may also by the order extend to such works such 
provisions of this Act relating to icheduled works as they 
think fit* ^ 

An order mlae under this section shall he provisional 
only, and thall not he of any validity until confiimed by 
Parliament, but when fo ^confirmed shall have lull effect. 


with such modifications as may be made therein by Parlia- 
ment ; and the expression this Act when iisetl in this 
Act shall be deemed to include an order so confiirmed, so 
far as is consistent w'ith the tenor of that order. 

The Board shall take such steps as they may think fit 
for giving notice to persons interested of the provisions of 
any ordiT made by them under this section before any Bill 
for confirming the same is introduced into Parliament. 

An order made under this section may impose fines for 
a breach of its provisions of like amount and recoverable in 
like manner as any fines imposed by this Act for offences 
against this Act. 

9. Works in which salt is produced by refining rock salt 
other than those where the rock salt is dissolved at the 
place of deposit, shall not be deemed to he salt works as 
specified in paragraph (8) of the First Schedule to this 
Act, or to be scheduled works for the purposes of this Act. 

The Loiail Government Board'' s Fruvisional Order Con- 
firmation {Salt VVorhs) Act, iHH-i, shall be repealed, and 
the J*rovisiomti Order thereby confirmed shall cease to have 
effa-l. 

Pakt III. 

(i.) Registratioji of Works. 

10. — (1) An alkali work or a work to which Part II. of 
this Act applies shall not be carried on unless it is certified 
to be registered. 

(2) 'rile work shall be registered in a register containing 
the pre>eribed particulars, and the register shall be con- 
ducted and tlie certificates issued in the prescribed manner, 

(3) 'I'he owner of an alkali work or of a work r(M|uire<l 
to be registered shall in the nioulb of January or February 
in every year apply for a certificate of registration in the 
prescribed manner, and on such ajiplication and compliance 
with the conditions as to registration the certificate shall be 
isv'iueil, and shall bo in force for one year from the first day 
of April following the said application. 

(4) The owner of an alkali work or of a work required 
to be registereil enacted after the commencement of this 
Act shall Viefore commencing any manufacture or process 
in such work apply for such certificate in the prescribed 
manner, and on such application and compliance with the 
conditions as to registration the certificate shall be issued 
as soon H8 may be, and shall be in force until the next 
first day of Aia il. 

'Lherc shall be charged in respect of every such certifi- 
cate, in the case of an alkali work, tbe duty of five pounds; 
and in the case of a work re([uired to ''bo registered, not 
being an alkali work, the duty of three pounds. 

(.')) Written notice of any change which occurs in the 
ownership of a work or in the other particulars stated in 
the register shall within one mouth after such change bo 
sent by the owner to the Local Government Board, and the 
register and the certificate shall be altered accordingly in 
the prescribed manner without charge and without the issue 
of a new' certificate. If such notice is not sent as so 
required the work shall not be deeme<l to be certified to be 
registered. 

(fi) The ow'iier of a work which is carried on in contra- 
vention of this section shall be deemed guilty of an offence 
against this Act, and shall be liable to a line not exceeding 
five pounds for ever/^ay during which it is so carried on. 

11. An alkali work or a work required to be registered, 
erected after the commencement of this Act, or which has 
been closed for a period of twelve mouths, shall not be 
registered under this Act unless the work is furnished with 
such appliances as at the time of registration appear to tbe 
chief inspector after his own examination, or that of an 
inspector, or in case of diff'erence to tbe Local Government 
Board, to be necessary in order to enable the work to be 
carried on in accordance with such requirements of this Act 
U8 for the time being apply to such work. 

12. The duties charged in respect of a certificate of 
registration under this Act shall bo stamp duties under the 
management of the Commissioners of Inland Kovenue, and 
all the Acts relating to stamp duties, particularly those 
relating to forgery, iraudulent dies, and other offences in 
connection with stamp duties, shall apply accordingly \ and 
for the purpose of the said duties the Commissioners of 
Inland Bevenue shall issue stamped forms of certificate. 
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(ii.) Inspection, 

13. The Local Government Board may, with the approval 
of the Treasury as to numbers and salaries or remuneration, 
appoint such inspectors (under whatever title they from 
time to time fix) as the Board think necessary for the ! 
execution of this Act, and may assign them their duties and I 
award them their salnries or remuneration, and shall con- | 
stitute a chief inspector, and may regulate the cases and 
manner in which the inspectors, or any of them, are to 
execute and perform the powers and duties of inspectors 
under this \ct, and may remove such inspectors. 

Notice of the appointment of every such iuspector shall 
be published in the London Gazette, and a copy of the 
Gazette shall bo evidence of the appoint ment. 

The salaries or reinuneraticn of the inspectors, and such 
expenses of the execution of this Act as the Treasury 
may sanction, shall be paid out of moneys provided by 
Parliament. 

A person holding the olhee of t'hief inspector or inspector 
shall not he employed in any other work except by or with 
the sanction of the authority appointing him to such office. 

14. A persou who acts or practises as a land agent, or 
who is engaged or interested directly or indirectly in any 
work to whi(^h this Act, applies, or in any i>atent for any 
process or apparatus carried on or used in any such work, 
or in any process or apparatus coimc(;ted with the con- 
densation of acid gases, or with tl»e treatment of alkali 
waste, or with preventing the discharge into the atmosphere 
or rendering harmless or inotfoasive any noxious or offensive 
gas, or otherwise witli any of the matters dealt with by this 
Act, or who is employed in or about or in connection with 
any wora to which this Act applies, or in any other chemical 
work for gain, shall be disqualified to act as an inspector 
under this Act. 

15. For the purpose of the execution of this Act, an 
inspector may at all reasonable times by day and night, 
without giving previous notice, but so as not to interrupt 
the process of the inuuufactnre, enter and inspect any work 
to which, in the opinion of the Local Government Board, this 
Act applies, and examine any process causing the evolution 
of any noxious or ofienaive gas, and any apparatus for con- 
densing any such gas, or otherwise preventing the discharge 
thereof into the atmosphere, or for rendering any such gas 
harmless or inolTensive when discharged, and may ascertain 
the quantity of gas discharged into the atmosphere, con* 
densed or otherwise dealt with ; and may enter and inspect 
any place where aikali waste is treated or deposited, or 
where any liquid containing acid is likely to come into 
contact with alkali waste; and generally may inquire into 
all matters and processes which tend to show compliance or 
non-complianCe with such of the provisions of this Act as 
are for the time being applicable to the work or place 
entered, or which seem necessary or proper for the execution 
of his duties under this Act. 

An inspector may, but so as not to interrupt the process 
of the manufacture, apply any tests and make any experi- 
ments he may think proper for the purpose of the execution 
of his duties under this Act. 

In this section the expression ** acid” shall include any 
metallic compound capable of liheratimj sulphuretted 
hydrogen from alkali waste or drainage therefrom. 

16. The owner of any such work shall, on the demand 
of the chief inspector, furnish him within a reasonable time 
with a plan, to be kept secret, of those parts of such work 
in which any process causing the evolution of any noxious 
or offensive gas, or any process for the condensation of such 
gas or preventing the discharge thereof into the atmosphere, 
or for rendering any such gas harmless or inoffensive when 
discharged, is carried on. 

The owner of every such wo»k and his agents shall render 
to every inspector all necessary facilities for an entry, 
inspection, examination and testing in pursuance of this | 

Act. 

Every owner of a work in which such facilities are not 
afforded to an iuspector as are required by this Act, or in 
which an iuspector is obstructed in the execution of his 
duty under this Act, and every person wilfully obstruetiug 
an inspector in the execution of his duty under this Act, 
shall be deemed guilty of an offence against this Act, 


and shall be liable on summiry conviction to a fine not 
exceeding ten pounds. 

17. The chief inspector shall, on or before the first day of 
March in every year make a report in writing to the Local 
Government Hoard of the proooedinga of himself and of the 
other iiispectors under this Act, who shall furnish him with 
a detailed account of the uiiinber of iuspeetious of works in 
their districts, and the recorded escapes of acid ganes from 
such works during the preceding yiMir, and a copy of such 
report shall be laid before both Houses of Parliaineut. 

18. If any sanitary authority or authorities apply to the 
central authority for an additional inspector under this Act, 
and undertake to pay a proportion of his salary or reriui- 
muueratiou, not l)eing less than one half, out of any rate or 
rates leviable by such authority or authorities (which under- 
takiug such authority or authorities are hereby authorised 
to give and to carry into effect), the Local (lovornraent 
Board may (if they see fit) from time to tiimj, with *1110 
sanction of the Treasury, appoint an additional inspector 
under this Act, to resides within a convenieut distance of the 
works he is re*piirt'd to iuspi ct ; and such inspector shall 
have the same powers and bo subject to the same power of 
removal ami the saim‘ regulations and liabilities as other 
insj>e<*tor3 umler iIiIh A(^t. 

'flu; proportion of salary or remuneration aforesaid shall 
he paid at the prescribed time or times into His Majesty's 
Exchequer, and in the easi* of failure on the part of any 
sanitary autliority to pay any sum payable by thorn in 
pursuatico of this section, the same may ho recovered by 
action in any court of competent jurisdiction. 

(iii.) Special Rules. 

19. The owner of an alkali work or of a scheduled work 
may, with the sanction of the central authority, make, and 
when made, alter, add to, and repeal special rules for the 
guidance of his workmen who are employeil in any process 
causing the evolution of any noxious or offensive gas, or 
whose duty it is to attend to the apparatus used in tho 
condensation of that gas, or for preventing the discharge 
thereof into the atmosphere, or for rendering any such gas 
harmless and inoffensive when discharged, and may annex 
fines to any violation of sucli rules, so that the lino for any 
offence do not exceed two pounds. 

A printed copy of tho special rules in force under this 
section in any work shall be given by tho owner of that 
work to every person working or employed in or about that 
work who is affected thereby. 

Any fine incurred umler this Act in respect of an offence 
against a special rule may be recovered summarily. 

(iv.) Procedure^ 

20. In calculating the proportion of acid to a cubic foot 
of air, smoke, or gases, for the purpose of this Act, such 
air, smoke, or gases, shall be calculated at the temperature 
of sixty degrees of Fahrenheit’s thermometer, and at a 
baroiuelric pressure of thirty inches. 

21. The following regulations are hereby enacted with 
respect to the recovery of fines for offences other than 
offences against a special rule : — 

Every such flue shall bo recovered by action in the 
county court having jurisdiction in the district in 
which the offence is alleged to have been cummitted : 

The action shall ho brought, with tho sanction of the 
central authority, by tho chief inspector, or by such 
other inspector as the Local Government Board may 
in any particular case direct, within three months 
after the commission of the offence, ami for the pur- 
poses of such action the fine shall be deemed to be a 
debt due to such inspector : 

The plaintiff in any action for a fine under this Act shall 
be presumed to be an inspector authorised under this 
Act to bring the action, until the contrary is proved by 
the defendant : 

The court may, on the application of either party, appoint 
a person to take down in writing the evidence of the 
witnesses, and may award to that person such remunera- 
tion as the court thinks just ; and the amount so 
awarded shall be deemed to be cosU in the action ; 
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If either party in any action under thia Act feele aggrieved 
by the decision of the court in point of law. or on 
the merits or in respect of the admission or rejection 
of any evidence, he may appeal from that decision to 
the High Court : 

The appeal shall be in the form of a special case to be 
agreed on by both parties or their solicitors, and if they 
cannot agree, to be fettled by the judge of the county 
court on the application of the parties or their 
solicitors : 

The court of appeal may draw any inference from the 
facts stated in the case that a jury might draw from 
facts stated by witnesses : 

Subject to the provisions of this section, all the enact- 
ments, rules, and orders relating to proceedings in 
actions in county courts, and to enforcing judgments in 
county courts, and appeals from decisions of the 

^ county court judges, and to the conditions of such 
appeals, and to the power of the High Court on such 
apjKials, shall apply to an action for a fine under this 
Act, and to an appeal from such action, in the same 
manner as if such action and appeal related to a matter 
wifhin the ordinary jurisdiction of the court : 

In Scotland, the court of the sheriff or sheriff substitute 
of the county in which the offence is committed 'shall 
be the county court for the purposes of this Act, and 
may award costs to either party, and may sentence the 
offender to imprisonment for any period not exceeding 
six months, unless the fine and costs bo previously 
paid ; and any decision or sentence of such sheriff or 
sheriff substitute shall be subject to review and appeal 
according to law. 

22. In any proceeding under this Act in relation to a 
fine for an offence other than an offence against a special 
rule — 

(a) It shall he sufficient to allege that any work is a 
work to which this Act applies, without more ; and 

(fc) It shall be suflicient to state the name of the regis- 
tered or ostensible owner of the work, or the title of 
the firm by which the employer of persons in such work 
is usually known. 

A person shall not be subject to a fine under this Act for 
more than one offence in respect to the same work or place 
in respect of any one day. 

^ Not less than twenty-one days before the hearing of any 
proceedings against an owner to recover a fine under this 
Act for failing to secure the condensation of any gas to the 
satisfaction of the chief inspector, or for failing to use the 
best practicable means as required by this Act, an inspector 
shall serve on the owner proceeded against a notice in 
writing stating, as the case requires, either the facts on 
which such chief inspector founds his opinion, or the means 
which such owner has failed to use, and the means which, in 
the chief inspector’s opinion, would suffice, and shall produce 
a copy of such notice before the court having cognisance of 
the matter. 

A person shall not be lialile under this A.ct to an increased 
fine in respect of a second offence, or in respect of a third 
or any subsequent offence, unless a fine has been recovered 
within the preceding twelve months against such person for 
the first offence, or for the second or other offence, as the 
case may he. 

23. All fines recovered under this Act, except in respect 
of offences against a special rule, shall be paid into the 
receipt of His Majesty’s Exchequer. 

24. The owner of a work in which an offence under this 
Act other than an offence against a special rule has been 
proved to have been committed shall in every case be 
deemed to have committed the offence, and shall be liable 
to pay the fine, unless he proves to the satisfaction of the 
court before which any proceeding is instituted to recover 
such fine, that he has used due diligence to comply with 
and to enforce the execution of this Act, and that the 
offence in question was committed by some agent, servant, 
or workman, whom he shall charge by name as the actual 
offender, without hig knowledge, consent, or connivance ; 
in which case sa^h agent, servant, or workman shall be 
Table to pay the fine, and proceedings may be taken against 
him for the recovery thereof and of the costs of all pro- 


ceedings which may be taken either against himself or 
against the owner under this Act ; 

Provided that it shall be lawfhl for the inspector to pro- 
I ceed in the first instance against the person whom he 
believes to be the actual offender, without first proceeding 
against the owner, in any case in which it is made to appear 
to the satisfaction of such inspector that the owner has used 
all due diligence to comply with and to enforce the execution 
of this Act, and that the offence has been committed by 
the person whom he may charge therewith without the 
1 knowledge, consent, or connivance of the owner, and in 
I contravention of his orders. 

j 25. Any notice, summons, or other document uuder this 
I Act, may be in writing or print, or partly in writing and 
I partly in print. 

Any notice, summons, or document required or authorised 
for the purposes of this Act to be delivered to or served on 
or sent to the owner of any work, may be served by 
delivering the same to the owner, or at his residence or 
works ; it may also bo served or sent by post ; and the same 
shall be deemed to be properly addressed if addressed to 
the registered address of an owner, or, when required to 
bo servi'd on or sent to the owner of any works, if addressed 
i to the owner of the works at the works, with the addition 
1 of the proper postal address, but without naming the person 
I who is the owner. 

26. Where it appears to any sanitary authority, on the 
written representation of any of their officers, or of any ten 
inhabitants of their district, that any work (either within 
' or without the district) to which this Act applies, is carried 
on in contravention of this Act, or that any alkali waste is 
! deposited (either within or without the district) in contra- 
■ vention of this Act, and that a nuisance is occasioned by 
: such contravention to any of the inhabitants of their 
I district, such authority may complain to the central 
I authority, who shall make such inquiry into the matters 
i complained of, and after the inquiry may direct such 
I proceedings to he taken by an inspector as they think just. 

I The sanitary authority complaining shall, if so required 
I by the central authority, pay the expense of any such 
I imiuiry, and may pay the same out of the fund or rate 
i applicable to the general expenses of such authority. 

I The expression “ sanitary authority ” in this section 
I includes as regards the administrative coimty of London^ 

I except the City of London, the council of any metropolitan 
I horouyh, and a.s regards the City of Loudon shall mean the 
j Common Council of the said city. 

I 27. Where a nuisance arising from any noxious or 
I offensive gas or gases is wholly or partially caused by the 
acts or defaults of several persons, any person injured by 
I such nuisance may proceed against any one or more of such 
persons, and may recover damages from each person made 
a defendant in proportion to the extent of the contribution 
of that defendant to the nuisance, notwithstanding that the 
act or default of that defendant would not separately have 
I caused a nuisance. This section shall not apply to any 
! defendant who cun produce a certificate from the chief 
I inspector that in the works of that defendant the require- 
I ments of this Act have been complied with and were 
j complied with when the nuisance arose. 

I (v.) Definitions ; Saving ; Repeals, 

28. In this Act, unless the context otherwise requires, — 
The expression “ alkali work ” means every work for 
the manufacture of alkali, sulphate of soda, or 
sulphate of potash, in which muriatic acid gas is 
evolved, and for the purpose of this definition the 
formation of any sulphate in the treatment of copper 
ores by common salt or other chlorides shall be 
deemed to be a manufacture of sulphate of soda. 

The expression “ noxious or offensive gas ” for the 
purposes of this Act includes any of the gases 
following, {that is to say) : — 

Muriatic acid $ 

Sulphuric acid ; 

Sulphurous acid^ except that arising from the 
combustion of coal ; 

Mtric acid and other oxides of nitrogen ; 
Sulphuretted hydtogen ; 
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Chlorine y and its acid compounds ; 

Fluorine compounds ; 

Cyanogen compounds ; 

Bisulphide of carbon ; 

Chloride of sulphur ; 

Fumes from cement works ; 

Metallic fumes containing copper, lead, antimony, 
arsenic, zinc, or their compounds ; 

Fumes from tar works. 

The expression “owner” means the lessee, occupier, or 
any other person carrying on any work to which this 
Act applies. 

The expression “ best practicable means has ref rence 
not only to methods of manufacture, but also to the 
structural filness and adequacy of all apparatus 
employed in any process. 

The expression “ prescribed ” means prescrib(Ml by the 
Local Government Board. 

The expression “ central authority ” means as regards 
England the Local (Jovernment Hoard, as regards 
Ireland the Local Government Board for Ireland, and 
as regards Scotland the Secretary for Scotland. 

The expression “ sanitary authority ” means any local 
authority entrusted with the execution of the Ihiblic 
Health Act. 

The exjnession “the Public Health Act” means, as 
regards England, the Public Health Act, 1875, or 
in the case of London the Public Health (Ltmdon) 
Act, 1891 ; and as regards Scotland, the Public 
Health {Scotland) Act, 1897 ; and as regards Ire- 
land, the Public Health (Ireland) Act, 1878, and 
includes any enactment amending those 

In the application of this Act to Scotland the expres- 
sion “ Local Government Board*' means the Secre- 
tary for Scctluud. 

29. Nothing in this Act shall legalise any act or default 
that would, but for this Act, be deemed to be a nuisance, 
or otliiTwise be contrary to law, or deprive any person ot 
any remedy by action, indictment, or otherwise to whi(!h he 
w'ould have been entitled if this Act had not passed. 

;30. The Acts specified in the Second 8cheduh‘ to this 
Act are la^rehy repealed to the extent mentioned in the 
tltird eoluinu of that Schedule. 

.‘U. — ( 1) This Act may be cited as the Alkali, Sec. Works 
Regulation Act, 1903. 

(2) It shall come into operation on the first day of 
January ninetetu hundred and four, 

SCHKDULKS. 

First Scheddlk. 

List of Works. 

(1) Sulphuric acid works, that is to say, any works (not 
being alkali works within the meaning of this Act) in tvhich 
the manufacture of sulphuric acid is carried on by the lead 
chamber process, namely, the process by which sulphurous 
acid is converted into sulphuric acid by the agency of oxides 
of nitrogen and by the use of a lead chamber. 

(2) Chemical manure works, that is to say, any works 
in which the manufacture of chemical manure is carried on, 
and any works in which any mineral phosphate is subjected 
to treatment involving chemical change through the appli- 
cation or use of any acid. 

(3) Gas liquor works, that is to say, any works (not 
being sulphate of ammonia works or muriate of ammonia 
works) in which ammoniacal liquor is used in any manu- 
facturing process, and any works in which ammoniacal 
liquor is desulphurised by the application of heat, in any 
process connected with the purification of gas. 

(4) Nitric acid works, that is to say, any works in which 
the manufacture of nitric acid is carried on, and any 
works in which nitric acid is recovered from oxides of 
nitrogen. 

(5) Sulphate of ammonia works and muriate of ammonia 
works, that is to say, any works in which the manufacture 
of sulphate of ammonia or of muriate of ammonia is 
carried on. 

(6) Chlorine works, that is to say, any works in tvhich 
chlorine is made or used in any manufacturing process. 


(7) Siiiphuric acid (Class II.) works, that is to say, any 
U'orks in which the manufacture of sulphuric acid is carried 
on by any process other than the lead chamber process, and 
any works for the concentration or distillation of sulphuric 
acid. 

( 8 ) Muriatic acid works, that is to say — 

(a) Muriatic acid works, or works (not being alkali 
works as defined in this Act) where muriatic acid is 
made : 

(b) Fibre separation works, or works where muriatic 
acid gas is used for the separation of silk Ot' woollen 
fibre from vegetable fibre : 

(c) Tin plate flu.r works, or works in which any residue 
or Jlu.v from tin plate works is calcined for the 
utilization of such rcsidiui or flux : and 

((/) Salt works, or works in which the extraction of salt 
from brine is carried on, and in which muriatic acid 
gas is ecolved. 

(9) Sulphide works, that is to .*tay, works in which 
sulphuretted hydrogen is ecolved by ike decomposition of 
metallic sulphides, or in which sulphuretted hydrogen is used 
in the production of such sulphides. 

(10) Alkali waste works, that is to say, works i» which 
alkali waste or the drainage therefrom is subjected to any 
chemical process for the recovery of sulphur or for the 
utilization q/'auy constituent of such waste or drainage. 

(11) Venetian rcil works, that is to say, works for the 
manufacture of Veui^tian red, crocus, or polishing powder, 
by heating sulphate or some other salt of iron. 

(12) Lead deposit works, that is to say, works in which 
the sulphate of h^ad deposit from sulphuric acid chiirnbers 
is dried or smelted* 

(13) Bisulphide of carbon works, that is to say, works 
for the manufacture of bisulphide o f carbon. 

(14) Sulphocyanide works, that is to say, works in which 
the manufacture of any sulphocyanide is carried an by the 
reaction of bisulphide of carbon upon ammonia or any of its 
compounds. 

(L5) Picric acid works, that is to say, works in which 
nitric acid or a nitrate is used in the manufacture of picric 
acid. 

(16) Paraf/in oil works, that is to say, works in which 
crude shale, oil i.s refined. 

(17) Bisulphite, works, that is to say, works in which 
sulphurous acid is used in the manufacture of acid sulphites 
of the alkalis or alkaline earths. 

(18) Tar works, that is to say, works whore gas tar or 
coal tar is distilled or is heated in any manufacturing 
process. 

(19) Zinc works, that is to say, works in which by the 
application of heat, zinc is extracted from the ore, or from 
any residue containing that metal. 

8 K CON I) .SCHEDULK. 

Repeals. 


.Sc‘»»i«»n Mini 
Chapter. 


Short Title. 


Extent 
of Repeal. 


Viet. Tl>c Alkali, Ac. Works Regulation The whole Act. 
c. 37. Aet.lMSl. 

47 A IS Viet. The Provisional ()r«lerContlrinatiorC The whole Act. 

c. civil. (Salt Works) Aet, ISSI. 

5.> A .'jU Viet. The Alkali. Ac. Works Regulation The whole Act 
e. 30. Act, 1892. 


Arsknic in H.vucklona. 

Foreign Office Annual Series, No. 3053. 

The smelting works at Biidaloua, in coniioction with the 
mines, have virtually doubled their output, exporting in the 
first six months of 1902 1200 tons of powdered white 
arsenic. In this dt partmeut, a “ Brown’s ” furnace has 
just been put up. There are two new reverberatory 
funiaces, and 15 tons of arsenic can be produced daily. 
Five new buildings, the erection of the furnaces for lead 
smelting, and a 20 ton Filz furnace are practically finished; 
the works and plant for the extraction of gold and silver 
have been commenced, and it is expected that everything 
will he in full working order by the eud ni this year. 
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J’vRiTEs IN Lyons. 

Foreign Office Annual Series^ No. 3056. 

The activity of the sulphuric acid industry may be ^Ufj^ed 
by the cousiiinption of pyrites as shown in the following 
table : — 



1 

Quantity. 



i 

i laoo. 

llKll. 1 

11K)2. 


Tons. 

1 

Tons. j 

Tons. 

Production of tlie 

mines of 



8t. Hcl ... 

.'joM»00 

3t) 7.000 ! 

,31 r,, 000 

Export 

»:i,ooo 

53,000 1 

6LOOO 


xio.ouo 

254,000 ! 

251,000 

Import of pyrites fr 

om Spain : 

and Portugal . . . . 

' 1.17,000 

205,000 ' 

171,000 

(A>nsumi)li()u 


459,000 

422.000 


JhlOSITIORUS IN L 

.YON8. 



Foreign Office Annual Sevie.n, No. 3056. 

The high price of coal has alto not been without its effect j 
on the phosphorus industry. The phosphorus works in the i 
district have indeed all diminished their output. The ; 
export fell from 135 tons, in 11)01, to H9j tons, in 1902, 
for yellow phosphorus, and from 68 J to 48.\ tons for red 
phosphorus. 

Fluor Suau Production of the United SrAiKS. 

Fng. and Mining «/., Aug. IT), 1903. i 

There was a very large increase in the j»roduction of 
fluorspar in 1902 over that of 1901, says Dr. Jost ph Hyde 
l*ratt, in his report to the 1 'nited States Geulogieal {survey, 
which was partly due to its iucrea^ed use for metallurgical ! 
purposes. The production in 1902 was 48,018 short ton.«, | 
valued at 271,814 dols. Of this productiou 43,310 short ■ 
tone, valued at 224,814 dels., are rei)ortecl to Imve been j 
sold in the crude state. There was an increase in price of ] 
both the crude and the grouiul fluorspar, the aveiage price i 
for the crude being 5* 19 dols. per ton, an increase of 
19 cents, and for the ground the price averaged 9*98 dols., 
an increase of 76 cents over the 19ol price. Besides the 
al)Ove production, there were 3,520 tons of fluorspar mined, 
hut not put on the market. 

Lithium Minerals in 1902. 

Eng. and Mining J., Aug. 15, 1903. 

The United {States Geological Survey has iii the pre.ss 
the report on the production of lithium minerals in 1902, 
which amounted to 1,870 tons, valueil at 38,750 dols. at 
the railroad. As far as can be ascertained, the greater 
part of the lithium minerals mined during 19C2 has not 
been shipped. Ihere is an increase in the demand for 
these minerals from foreign chemical inaniifacturers. 

Over a third of the lithium salts used in the United 
States are imported, and in 10<-2 these iinpoits amounted 
to 21,216 lb., valued at 22,951 dols., or a hitle over I dol. 
p>er pound. 

Artificial Rubies : U.Jii. Customs Decision. 

An importation of stones invoiced as reconstructed 
lubies was assesred for duty at 20 per ant. ad valortrn, 
UDdir section 6 of the preseut Tariff Act, as •* manufactured 
articles unenumtrated.” The importers claimed them to 
he dutiable as “ precitus stones advanced in condition from 
their natural state at 10 per cent, ad ru/orciw, under 
paragraph 485. 

The evidence showed that they were made by combining 
chromium oxide and alumina. They have the same degree 
of hardness, specific giavity, and colour as the genuiLe 
ruby, but only one-lenth the value. Under powerful lenses 
concent! ic lines are jhown, which are absent in the genuine 
ruby. Being sulf^tantially similar to genuine rubies in 
material, tixvuie, and lue, the Board of General Appraisers 
(July 27, 19(8) sustained the contention of the importer?. 


The Treasury Department, however, declined to concor in 
this decision, and make the rubies dutiable at 10 per cent. 
ad valorem as “ precious stones, cut but not set,’^ under 
paragraph 445 of the TariflF Act. An appeal has therefore 
been ordered on fhe ground that the rubies in question have 
been advanced from their natural condition and differ 
essentially from rubies in their natural state. — R. W. M. 

VI I ]. ---GLASS, POTTERY, AND ENAMELS. 

Porcelain; Manufacture of , in Germany. 

U.S. Cons. Rep., Aug, 7, 1903. 

The manufacture of porcelain has taken deep root in 
dilfereut parts of Germany. This is especially the case in 
the kingdom of Saxony, wlierein tlie cities of Meissen and 
Dresden produce porcelain that is exported to almost every 
country in the world. Porcthiiu industries on a smaller 
scale are also to be found in Chemnitz, Plauen, and Aue. The 
Waldenhurg district in Silesia is also noted for its fine grade 
of porcelain. lu Thuringia, Bavaria, as well as in some 
districts on the Saar and Rhine, porcelain is manufactured 
in considerable quantities. 

One of the most noted porcelain factories in Germany is 
that which is operated by the Saxon Government at 
Mtissen. It expoit.s about 51^000 dols. worth of porcelain 
goods to the United States every year. There arc 700 
workmen employed in the factory, and it is worthy of note 
that this number has remained about the same during the 
past 1.50 years. Girls earn, when skillful, about 75 cents a 
day, and the skiiltMl woikmen who can model and paint 
earn 2*50 dols. a day. 

According to Golhein's “ Deutsche Aussenhandel," in 
1900 Germany exported 26,013 tons of white china ware 
and painted porcelain goods to foreign couutiies, valued at 
9,900,800 dols. The United States is far in advance of all 
other countries in buying china from Germany, importing 
10,463 tons, or 20 i)er cent, of the total expoits. Oeat 
Britain holds second place, importing only .5,722 tons. 

In 1900 Gennany imported from France, Austria- 
Hungary, and Japan 766 tons of porcelain ware, valued at 
309,400 dols. 

Ktchkd Glassware: U.S. (’ustoms Decision. 

July 31, 1903. 

HtcmocytomttcTs and thermometers composed in chief 
value of glass and etched or engraved, were decided by the 
Board of General Appraisers to be dutiable, not at 60 per 
cent, ad valorem, under paragraph 100 of the present Tariff 
Act, as “ articles of glass etched,” but at 45 per cent, 
ud as “ manufactures of glass,” under paragraph 

112. The grounds of this decision was that the etching 
did not amount to a decoration or ornement. — R. W. M. 

IX.-BUILDJNG MATERIALS, Etc. 

Asi'Halt and Cement in Barcelona. 

Foreign Office Annual Series, No. 3053. 

During the past year a most important indu.stry, new to 
this country, has been started. The Compunia General do 
Asfaltos y Foriland has been firmed, the object of which 
is the working of an extensive mineral zone comprising 
asphalt, cement, lignite coal, and petroleum. The force 
will be supplied by an important waterfall in the River 
Zlobregat. It is estimated that, at the commencement, an 
output of 30,000 tons of Portland cement will be effected 
yeaily, but the plant is constructed to produce 500 barrels 
of the highest grade cement per day. The property ia 
situated at Pohlade Lillet, in the exireme north of the 
principality of Catalonia, at the foot of the Pyrenees, at 
35 kiloms. from the station of Ripoll, and a great deal of 
money has bad to be spent in cousiructing temporary reads 
and bridges from the mines to tl.o nearest railway station ; 
later on it is hoped to establish the lailway line right up 
to the mines. The lignite coal mines, which are situated at 
the foot of Mount Cattleras, show important veins of mineral 
almost vertical, and of a thickness ol about 80 cm. Samples 
of this ce al were shown at an exhibition held here during 
the year, and obtained the second prize. 
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X,^METALLUROY. 

Kakc Metals; Piioduotiox op — , in the 
United States. 

Eng. and Mining J., Aug. 15, 1903. 

According to the report to the United States Geological 
Survey for 1902, the production of crude tungotea ores 
during 1902 amounted to 183-5 tons, of which not more 
than a few tons were sold. The larger part of tlie pro- 
duction w'as from Colorado, with a smaller amount from 
Connecticut. No new localities were developed during 
1902. 

Almost the entire production of commercial molybdenite 
was by the Crown Point Mining Company, of Seattle, 
Wash., from their properly in the western part of Chelan 
County. The production amounted to about 12 tons. The 
value of the ores is very erratic, the prices quoted varying 
from 1,500 dols. to 100 dols. per ton. 

There was a marked increase in the production of 
uranium and vanailium minerals in 1902, which, as reported 
to the Survey, amounted to 3,110 tons, valued at 
48,125 dols., or 12-03 per ton. This, of course, represents 
the crude ore. A portion of the uranium ore was treated, 
giving a concentrated product of 25 tons. 

Stbkl Industry ; The World’s . 

A. Carnegie. Iron and Steel Institutey Presidential 
Address (1903). 

In 1894 the total steel production of the world was 

12.851.000 tons. In 1002 the United vStates alone pro- 
duced 15,000,000 tons ; Germany, 6,391,000 tons (against 

362.000 tons in 1874); and Groat Ilritain, 4,909,000 tons 
(compared with 613,317 tons in 1871)- The total produc- 
tion of 1902 was 35,000,000 tons (in 1880 it was about 

4.000. 000 tons). 

Pig Iron. — The production of 1902 was 41, 00 ), 000 tons ; 
in 1874 it w-as 1 4,000,000 tous. Last year, the chief con- 
tributors to the output were the United States, with 

20.000. 000 tons; Ilritain, with 8,500,00); and Germany, 
with 8,400,000 tons. In 1872 and 1873 the United States 
pi'oduced less than 2,990,000 tons of pig; in 1874 Great 
ilrifain produced 6,054,000 tous, and Germany 1,906,000 
tons. — T. F. B. 

Iron Alloys: U.S. Customs Decision. 

July 31, 1903. 

Ferrochromc, ferrotuugsten, ferromolybdenum, and ferro- 
vauadium were assessed for duty at 20 per cent, ad 
valorem, Si9> ‘- metals unwrought,” under paragraph 183 of 
the present Tariff Act. The importers claimed that all 
were dutiable at 4 dols. per ton by sirailitufle to ferro- 
manganese, under paragraph 122. The evidence sliowed 
that they were made in the same manner as ferromanganese 
and are used to harden and toughen steel. Following a 
decision of the United States Circuit (Jourt on forrochrome, 
the Board of General Apprai.sers sustained the claim of 
the importers as above stated. — H. W. M. 

Bvfiic Slag; U.S. Customs Decision. 

July 31, 1903. 

Duty was assessed on basic slag at one dol. per ton, 
under paragraph 1 2 1 of the present Tariff Act, the importers 
claiming it to be free of duty, under paragraph 569, as “ a 
eubUauce used only for manure,” or under paragraph 639, 
as “ phosphates.” As basic slag is provided for by name, 
the Board of General Appraisers, affirmed the assessment 
of duty.— K. W. M. 

Xl.—ELECTRO^CIlEMISTRYy Etc. 
Electric Accumulators; Manufacture of———. 

The Secretary of Slate proposes to make regulations 
dealing with the manufacture of Electric Accumulators, in 
accordance with the appended draft, copies of which may 
be obtained on application to the Factory Department, 
Home Office, London, or at the local offices of the Inspectors 
of Factories ; any objections with respjct to the draft 


regulations by or on behalf of any person affected 
thereby must bo sent to the Secretary of State. Every such 
objection inu'<t be in writing and must stats (a) the draft 
regulations, or portions of draft regulations objected to ; 
(6) the specific grounds of objection ; and (c) the omissions, 
additions, or modifications asked for. 

It should bo understood that the regulations will bo in 
Hiibstitutiou for the Special Rules for Electrical Accumulator 
Works made under the Factory Act of 1H91, and it will be 
observed that they are to come into force on tbo 1st of 
October next. 

Draft Regulations. 

Whereas the manufacture of electric aceumola'ors has 
been certified in pnrsiianeo ofScetion 79 of the Factor)' and 
Workshop Act, 1901, to be dangt-rous. 

1 hereby, in pursuance of the powers conferred on rne by 
that Act, make the following regulations, and direct that 
they shall apply to all factories and workshops or parts 
thereof in which eli-c.frieal aeeumulator.s arc m luufactiired. 

In thesi* regulations “ lead process ” means pasting, 
casting, lentl burning, or any work involving contact with 
dry compounds of lead. 

Aliy approval given by the Chief Inspector of Factorio.s 
in pursuance of these regulations shall be given in writing, 
and may at any time be revoked by notice in writing signed 
by him. 

Duties of Occupier. 

1. Every room in which easting, pasting or lead burniug 
is carried on shall contain at least 500 cb. ft. of air space 
for each person emjiloyed tlierein, and in computing this air 
space, no height above 14 ft. shall ha taken into account. 

These rooms and that in which the plates are formed, 
shall he capable of through ventilation. Tlu‘y shall ho 
provided with windows made to open. 

2. Each of the following processes shall be carried on in 
such manner and under such conditions as to socure 
effectual separation from one another and from any other 
jirocess : - 

(а) Manijmlation of dry compounds of lead; 

(б) Pasting; 

(c) Formation, and lead burning necessarily carried on 
therewith ; 

(d) Melting down of old plates ; 

Provided that manipulation of dry compounds of lead 
carried on as in Regulation 5 (/>) neeil not be separated 
from pasting. 

3. The floors of the rooms in which manipulation of dry 
compounds of lead or pasting is carried on shall be of 
cement or similar impervious material, and shall be kept 
constantly moist while w«)rk is being done. 

The tlooi’H of these rooms shall be washed with a hose 
pipe <lai!y. 

4. Every melting pot shall he covered with a hood and 
shift 80 arranged as to remove the fnriiis and hot air from 
the workrooms. 

I./ead ashes and old plates shall be kept in receptacles 
specially provided for the purpose. 

5. Manipulation of dry compounds of lead in the mixing 
of the pastr- or other processes, shall not he done except 
(o) in an apparatus so closed, or so arranged with an 
exhaust draught, as to prevent the escapo of dust into the 
workroom : or (h) at a bench provided with (I) efficient 
exhaust draught and air guide so arranged as to draw the 
dust away from the worker, and (2) a grating on which 
each receptacle of the compound of lead in use at the time 
shall stand. 

6. The benches at which pasting is done shall be covered 
with sheet lead or other impervious material, and shall have 
raised edges. 

7. No woman, young person, or child shall ho employed 
in the manipulation of dry compounds of load or in pasting. 

8 . (a) A duly qualified medical practitioner (in these 
regulations referred to as the “ Appointed Surgeon ”) who 
may be the Certifying Surgeon, shall hi appointed by the 
occupier, snob appointment unless held by the Certifying 
Surgeon to be subject to the approval of the Chief Inspector 
of Factories. 
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(6) Every person employed in a lead process shall be 
examined once a month by the Appointed Surgeon, who 
shall have power to suspend from employment in any lead 
process. 

(c) No person after such suspension shall be employed 
in a lead process without written sanction entered in the 
Health Register by the Appointed Surgeon. It shall be 
sufficient compliance with this regulation for a written 
certificate to be given by the Appointed Surgeon and 
attached to the Health Register, such certificate to be 
replaced by a proper entry in the Health Register at the 
Appointed Surgeon’s next visit. 

(d) A Health Register in a form approved by the Chief 
Inspector of Factories shall be kept, and shall contain a list 
of all persons employed in lead jirocessos. The Appointed 
Surgeon will enter in the Health Register the dates and 
results of his examinations of the persons employed and 
particulars of auy directions given by him. He shall on 
a prescribed form furnish to the Chief Inspector of Factories 
on the lit day of January in each year a list of the persons 
suspended by him during the previous year, the cause and 
duration of such suspension, and the number of examina- 
tions made. 

The Health Register shall he produced at any time when 
required by H.M. Inspectors of Factories or by the Certi- 
fying Surgeon or by the Appointed Surgeon. 

9. Overalls shall be provided for all persons employed in 
manipulating dry compounds of lead or in pasting. 

The overalls shall be washed or renewed once every 
week. 

10. The occupier shall provide and maintain : — 

(a) a cloakroom in which workers can deposit clothing 
put off during working hours. Separate and suitable 
arrangements shall be made for the storage of the overalls 
required in Regulation 9. 

(i) a dining room unless the factory is closed during 
meal hours. 

11. No person shall be allowed to introduce, keep, 
prepare or partake of any food, drink or tobacco, in any 
room in which a lead process is carried on. Suitable pro- 
vision shall be made for the deposit of food brought by the 
workers. 

This regulation shall not apply to any sanitary drink 
provided by the occupier and approved by the Appointed 
Surgeon, 

12. The occupier shall provide and maintain for the use 
of the persons employed in lead processes a lavatory, with 
soap, nail brushes, towels, and at least one lavatory basin 
for every five such persons. Each such basin shall be pro- 
vided with a waste pipe, or the basins shall be placed on a 
trough fitted with a waste pipe. There shall be a constnut 
supply of hot and cold water laid on to each basin. 

Or, in place of basins the occupier shall provide and 
maintain troughs of enamel or similar smooth impervious i 
material, in good repair, of a total length of two feet for 
every five persons employed, fitted with waste pipes, and 
without plugs, with a sulficieot supply of warm water 
constantly available. 

The lavatory shall be kept thoroughly cleansed and sliall 
be supplied with a sufficieut quantity of clean towels once 
every day. 

13. Before each meal and before the end of the day^s 
work, at least ten minutes, in addition to the regular meal 
times, shall be allowed for washing to each person who has 
been employed in the manipulation of dry compounds of 
lend or in pasting. 

Provided that if the lavatory accommodation specially 
reserved for such persons excee<l8 that required by Regula- 
tion 12, the time allowance may be proportionately reduced, 
and that if there he one basin or two feet of trough for 
each such person this regulation shall not apply. 

14. Sufficient bath accemmodatiou shall be provided for 
all persons engaged in the manipulation of dry componnds 
of lead or in pasting, with hot and cold water laid on, and 
a sufficient 8uj)ply of soap and towels. 

This rule shall not ajjply if, in consideration of the special 
circumstances of anif particular case, the Chief Inspector 
of Factories approves the use of local public baths when 
conveniently near, under the conditions (if any) named in 
such approval. 
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15. The floors and benches of each workroom shall be 
thoroughly cleansed daily, at a time when no other work is 
being carried on in the room. 

Duties of Persons Employed* 

16. All persons employed in lead processes shall present 
themselves at the appointed times for examination by the 
appointed surgeon as provided in Regulation 8. 

No person after suspension shall work in a lead process, 
in auy factory or workshop in which electric accumulators 
are manufactured, without written sanction entered in the 
health register by the Appointed Surgeon. 

17. Every person employed in the manipulation of dry 
compounds of lead or in pasting shall wear the overalls 
provided under Regulation 9. The overalls, when not being 
worn, and clothing put off during working hours, shall be 
deposited in the places provided under Regulation 10. 

18. No person shall introduce, keep, prepare, or partake 
of any food, drink (other than any sanitary drink provided 
by the occui)ier and approved by the Appointed Surgeon), 
or tobacco in any room in which a lead process is carried 
on. 

19. No person employed in a lead process shall leave the 
premises or partake of meals without previously and care- 
fully cleaning and washing the hands. 

20. Every person employed in the manipulation of dry 
compounds of lead or in pasting shall take a bath at least 
once a week. 

21. No i)erfiou shall in any way interfere, without the 
concurrence of the occupier or manager, with the means 
and appliances provided for the removal of the dust or 
fumes, and for the carrying out of these regulations. 

These regulations shall come into force on the 1st day of 
October, 1903. 

X 11. --FATS, FATTY OILS, Etc. 

SoAr IN .Marskii.lks. 

Foreign Office Annual Series, No. 3047. 

The price of oil having kept constantly high during 
1902, the soapnuikers’ i)r()fits (lid not compens.ate for the 
losses of 1901, but the average of sales having been con- 
siderably higher than that of the preceding year, the final 
result lias been a fair profit; and the large firms, especially 
those whose working expenses are minimised by their large 
output, have had a fairly normal year. 

The present outlook is, however, most satisfactory for the 
Marseilles soapmakers. The constantly low prices of oils 
during the first five months of 1903, and the small stock in 
the hands of the manufacturers, have enabled the latter to 
buy sufficient for their present requirements with a good 
margin of profit. 

Candles and Soap in Lyons. 

Foreign Office Annual Series, No, SO.'iG. 

The consumption of candles has again decreased by 
396 tons in 1902. Raw material for candle making under- 
went a considerable rise in price. As regards soaps, those 
most generally employed for commercial uses are soap 
made from olive pulp and olive oil, costing 90 frs. per 
100 kilos. ; soap made out of common pulp used in boiling 
silk either in skein or after weaving, 48 frs. per 100 kilos. ; 
soap made out of “ oleine,’* for bleaching silk before dyeing, 
45 frs. per 100 kilos., for this article there is a large demand ; 
soap for clotli finishing composed of resin, carbonate of 
soda and “ oleine,” 100 frs. per 100 kilos. 

Almond Oil. 

U.S. Customs Decision, 

Oil expressed from peach and apricot kernels, and known 
commercially as almond oil, was decided by the Board of 
General Appraisers, July 27, 1903, to be free of duty as 
“almond oil’* under paragraph 626 of the Tariff Act. 
Duty had been assessed at 25 per cent, ad valorem as an 
“ expressed oil *’ under paragraph 8, on the ground that 
the oil was not obtained from almonds, but from other 
material.— R, W. M. 
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XIII, A,-^PIGMENTS, PAINTS, Etr. j 

Mineral Paints in the United States. | 

Chem, Trade J., Awj. 29, 1903. | 

According to the report of the United States Geological | 
Survey, the aggregate productiou of mineral paints in 1902 ; 
amounted to 128,979 short tons, valued at 5,266,831 dels., i 
as compared with 107,960 short tons, valued at 4, .509, 962 , 
dols., in 1901. The percentage of increase was most ; 
apparent in the production of soapstone, which increased ^ 
from 50 tons, valued at 350 do!s., in 1901, to 1,100 tons, 
valued at 2,20'J dols., in 1902. 

The greatest increase in quantity was in the production I 
of zinc white, which amounted to 56,730 short tons, valued i 
at 4,323,299 dols., in 1902, as compared with 46,500 short ' 
tons, valued at 3,720,000 dols., in 1901. 

The production of metallic paint during 1902 was 18,220 
short tons, valued at 312,590 dols., as compared with 15,915 , 
short tons, valued at 204,937 dols. in 1901. The produc- j 
tion of mortar colours showed a decrease during 1902, the 1 
respective figures being 8,355 short tons, valued at j 
98,729 dols., for 1902, and 9,346 short tons, valued at ; 
1 12,943 dols., for 1901. 

The produetion of ochre, which showed a deerease, in 1 

1901, as compared with 1900, was practically the same for ! 

1902, being 16,565 short tons, valued at 145,708 dols., as 1 
compared with 16,711 short tons, valued at 177,799 dols., . 
in 1901. 

The output of Venetian red increased from 9,201 short 
tons, valued at 153,467 dols., in 1901, to 11,758 short tons, ; 
valued at 196,905 dols., in 1903. 

In considering the variations hot ween product and value : 
per ton, allowance must be made for the comparatively i 
wide range in the qualities of the materials, and for the ! 
fact that a larger production of a higher or lower priced j 
article will effect a comparatively larger or smaller increase j 
in the value, as the case may be, so that the rise or fall 
shown in the average price may be apparent only. Zinc 
white and Venetian red are practically uniform in quality, 
but this does not hold true with the other pigments. It is 
evident that the decline in value of metallic paint to 
10-67 dols. per short ton in 1899, notwithstanding an 
increased tonnage, was due to the displacement in the 
market of some higher priced paint by a cheaper article. 1 
In 1900, however, the price rose to 11*27 dols., in 1901 to | 
12-87 dols., and in 1902 to 17-16 dols. per short ton. i 

The production of mineral paints during 1901 and 1902 | 
in short tons is shown in the following table : — | 

! 1901. 1002. 

I 

Quantity. Valur. Quantity. | Value. 


Dols. Dols, 

Ochre 10,711 177,799 IG.-'id''. 1 1W,708 

Uml)cr 759 11.320 1 480 11,2.-10 

Sienna i 806 9,:i04 : 189 I 4,.'! 10 

Metallic paint .... I 1.5.915 204,937 i 18.220 ,312,590 

Mortar colour .... : 9,340 112,943 I 8, .3.55 1 9.8,729 

Venetian red 9.201 16.3,467 I 11,758 ' 190,903 

Zinc white 46,500 3.7*20,01)0 ! 50,730 i 4,323,299 

Soapstone 50 350 l 1,100 2,200 | 

Slate 4..S0.5 41,211 j 4,071 39,401 j 

Other colours 5, .308 : 78,025 | 11,611 432.453 | 


Totals 107,900 ; 4,509,062 | 128,979 j 6.206,831 


Lithopone : U S. Customs Decision. I 

Following decisions both of the Circuit Court and the 
Circuit Court of Appeals, the Board of General Appraisers } 
Aug. 6, 1903, decided that the pigment known as lithopone* ! 
consisting of 70 per cent, of barytes and 30 per cent, of ; 
zinc sulphide, is dutiable at 1|- cents per pound, under 
paragraph 57 of the present TariflT Act, as ** sulphide of j 
zinc, white.” The claim of the importers that it was j 
dutiable at 1 cent per pound, under the same paragraph, as i 
white paint or pigment, containing zinc but not containing j 
lead,” was overruled. — R. W. M. 


XlV,^TANNINQt LEATHER t OLUK, Etc, 

Gelatin in Sheets; Coloured — ; U.8. Customs 

Decision. 

Gelatin sheets of different colours were assessed for 
duty at 15 cents per pound and 20 per cent, ad valorem, 
under paragraph 23 of the present Tariff Act. The irn- 
p-'rters claimed them to be dutiable either at 20 per cent* 
ad valorem, under section 6, as “ manufactured articles 
unenumcrated,” or at 35 per cent, ad val orem, under para- 
graph 450, as “manufactures of gelatin.” Following 
previous decisions, the Board of General Anpraisejrs affirmed 
the assessment of duty August Ist. — R. VV. M. 


X V,--MANURES, Etc, 

MaVI-UKS in liYONS. 

Foreign Office Annual Series, No. 3056. 

The chemical m iimrc industry was brisker in ltM)2. The 
cri.sis in the production of wine, both in the South of Franco 
and round Lyo is, eonirilmted in a large degree to the 
falling off that was observable in this industry. There 
has been, how ever, a steady demand for manure, and this has 
caused a rise in prices and a more active export. The 
export of superphosphate of lime rose from 95,01)0 tons, in 

1901, to 130,000 tons, in 1902, whilst the import remained 
stationary. 

Chemical manures show an export of 109,000 tons in 

1902, as against 94,000 tons in 1901. Bone manure, which 
is an important branch of Lyons trmle, shows a marked 
improvement. 

XVLSUGAR, STARCH, Etc, 


Beet Suoau Production op Washinoton, Tn.viif), and 
Orkoon in 1902. 

Foreign Office Annual Series, No, 3060. 

The following are the statistics : — 



Area 

IMimtcd, vrsted. 


K,w,r I Avemge. 

Muim- I 

fiM’hovd. I ; 

' Sugar. I Purity. 


La Grniide 

Wavcrley 

Total 

1901... 
„ IJMHl... 


i I 

Acres. 1 Tons. Lb. I Per (l^nt. Per Gent. 

2.700 ' 17, .59(1 : 4, .535, .300 I 13-4 85*7 

2.000 i 14,000 ; 3,070,‘JOO j lOl 86*0 

4.700 .3 >,1!K) ! 8 211,IK>0 ! 

.3,952 21.7 19 j .5,851,000 ' 1 

.3.121,500 I .. i 


There is no bounty on sugar in Oregon. Washington 
grants a bounty of \d. per lb., and Idaho has passed an 
Act granting a bounty of \d. per lb. for sugar manufac- 
tured within the State during 1903, and }d. per lb. for 
1904. Average selling price, 2jrf. per lb. 


Sugar Imports into the United States. 

The importations of sugar into the United States during 
the fiscal year ending June 30, 1903, were 5,217,077,034 
pounds, exceeding those of any jirevious year. In 1897 the 
next greatest amount was imported, 4,918,905,733 pounds. 
Of the quantity imported in 1903, 87,000,000 pounds were 
beet sugar, and the balance cane. In addition to this, the 
domestic production was 600,000,000 pounds. 

Included in the total are 226,143,508 pounds from Porto 
Rico, valued at 7,466,579 dols., and 774,825,420 pounds 
from Hawaii, valued at 25,310,684 dols. The foreign 
market value of the sugar imports has steadily fallen as 
follows 1884, 3*6 cents; 1894, 2-9 ; 1901, 2*.3; 1902, 
1-82; 1903, 1*71. 

Recent reports from liOuisiana show a slight falling off 
in sugar production from last year, the figures being 
1902, 290,000 long tons ; 19o3, 275,000 long tons. 

— R. W. M. 
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XVIII. a--DISl^'FECTANTS. 

SiiKKP Dir. i 

U.S. Customs Decision, Aug. 6, 1903. 

The l^ard of General Appraisers held that a preparation ' 
of tar oils, phenols and soap, and not containing arsenic 
in any form, is dutiable at 20 per cent, ad valorem^ as a 
** preparation of coal-tar, not a colour or dye, and not 
medicinal,*' under paragraph 15 of the present Tariff Act. 

— R. W. M. 

XX.^FINE CHEMICALS, Etc. j 

CAMriiOR IN Foumosa. i 

Foreign Office Annual Series, No. 3054. j 

The value of camphor exported in 1902 was 387,349/., 
as against 245,105/. in 1901, or a rise of nearly 58 per cent, i 
on the total of the preceding year. In addition to this, ! 
camphor oil to the amount of 95,90:^/. was sent to Japan, | 
being, however, 42,1 15/. less in value than the export of 
the same product in 1901. 

The contract for the sale of carajdior under the monopoly 
expired on March 24, 1903, but has been renewed for a 
further term of three years. 

Camiuioh Forest in Formosa. 

U.S. Cons. Rep., Aug. 10, 1903. 

A camphor forest of 50,000 acres, containing fully 
120,000 trees, has been found on the island of Formosa. 


:patrnt 2.(at 

N.B.—In those lists. [A,] means Application for Patent,” and 
[0.8.], ** Complete Spociflcatiou Aocepkni.” 

Where a Complete Speciflcatlon accompanies an Application, an 
asterisk is atllxed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifleations Accepted, those of the Official Journals 
in which acceptances of the Complete Specifleations are advertised. 

Complete Specifications thus advertised as accepted are open to 
Inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


1.—PLANT. APPARATUS. AND MACHINERY. 

[A,] 18,292. McKuight. Apparatus for condensing 
fumes formed in volatilisation processes. (U.S. 
Appl., Jan. 5, 1903.)* Aug. 24. 

„ 18,509. Fidler. Removing sludge and the like 

from settling and similar tanks. Ang. 28. 

1S,57U. Fidler. Settling or precipitating tanks. 
Aug. 28. 

[C.S.] 18,579 (1902). Miillcr. Process of and apparatus 
for fractional distillation. Sept. 2. 

20,002 (1902). Chapman. Apparatus for the 
evaporation of liquors Aug. 20. 

20,574 (1902). Higginbottoiu and Lennox. Drying i 
of wet or humid materials and means employed i 
therein. Aug. 26. , 

„ 6694 (1903). Peterson. Centrifugal extracting 

machines. Aug. 26. 

„ 14,970 (1903). Ulster. Filters. Sept. 2. 

16,127 (1903). Thompson (Merrill). Manufac- 
ture of briquettes. Sept. 2. 

11.— FUEL, GAS, AND LIGHT. 

[A.] 17,969. Atterbury. Manufacture of inflammable ; 
liquids. Aug. 19. . , | 

„ 18,135. FUfStenau. Mixture for the abolition of j 

the injurious product sulphur in the manufacture j 
and ultimate using of foundry coke and other | 
fuels. Aug. 22. I 


[A.] 18,169. Boullier. Manufacture of mantles for 
incandescent gas lighting. Fr. AppL, Aug. 23, 
1902.* Aug. 22. 

„ 18,361. Hill. Manufacture of incandescent gas or 

like mantles. Aug. 25. 

„ 18,520. Langford. Furnaces.* Aug. 27. 

[C.S.] 21,861 (1902). Worsnop. Mantles for incan- 
descent gas lighting. Sept. 2. 

„ 22,092 (1902). Tully. Apparatus for manufac- 

turing gas suitable for heating or illuminating 
])urposes. Sept. 2. 

,, 22,767 (1902). Smith and Mollart. Solution for 

strengthening mantles used in incandescent gas 
lighting. Aug. 26. 

„ 23,544 (1902). Coppec. Coke ovens. Aug. 26. 

„ 11,750 (1903). Holmes (Guldlin). Purifying coal 

gas so as to prevent loss of illumination during 
the operation. Aug. 26. 

„ 12,500 (1903). Soe.. Franc. Constructions Meca- 

niques. Gas producers. Sept. 2. 

„ 15,696 (1903). Tliompsou (Eisenmuuu and Bendix). 

Solution for toughening incandescent mantles. 
Aug. 26. 

,, 16,164 (1903). Duff. Gas producers. Sept. 2. 

III.— DESTRUCTIVE DISTILLATION, TAB 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 17,973. Aminotf. Dry di.stillation of organic sub- 
stances. Aug. 19. 

[C.8.] 20,369 (1902). Standfast. Saturators for manufac- 
turing sulphate of uiumoiiia. Aug. 26. 

„ 21,548 (1902). Wetter (Kutgerswerke Act.-Ges.) 

l^rocess for deodorising tar and mineral oiU. 
Sept. 2. 

IV.-COLOURING MATTERS AND DYESTUFFS. 

[A.] 17,708. Johnson (BadischoAiiilin und Soda Fahrik). 
jManufacture of colouring matters of the acridine 
series. Aug. 17. 

„ 17,792. Ransford (Cassella and Co.). Manufac- 

ture of a new aeetdiamidophenolsulpho acid and 
colouring matters therefrom. Aug. 17. 

„ 17,805. Meyenberg and The Clayton Aniline Co., 

Ltd. Manufacture of sulphur dyestuffs. Aug. 17. 

„ 17,965. Newton (Bayer and Co.). Manufacture of 

new derivatives of the anthracene series. Aug. 19. 

„ 17,982. Johnson(BadischeAniliii und Soda Fahrik). 

Oxidation of methyl groups of aromatic hydro- 
carbons. Aug. 19. 

„ 18,131. Iinray (Meister, Lucius nnd Briining). 

Manufacture of indoxyl and its homologues. 
Aug. 21. 

„ 18,283. Imray (Meister, Luciu.s und Briining). 

MDinifacture of a tetrazopheuol sulphonic acid 
and of disaxo dyestuffs therefrom. Aug. 24. 

[C.S.] 18,255 (1902). L ike (Chem. Works vorm. Sandoz). 

Manufacture of sulpbo acids of aromatic alde- 
hydes, and of colouring matters therefrom. 
Aug. 26. 

„ 22,078 (1902). Read Holiday and Sous, Ltd., 

Turner, Dean, and Turner. Manufacture of 
yellow-to-orange nitro colouring matters. Aug. 26. 

„ 24,427 (1902). Newton (Bayer). Manufacture of 

new derivatives of the anthracene series. Aug. 26. 

„ 25,024 (1902). Newton (Bayer). Manufacture oi 

anthracene derivatives. Aug. 26. 

„ 14,113 (1903). Imray (Soc. Chem. Industry in 

Basle). Manufacture of monazo dyestuffs. 
Aug. 26. ■ 
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V.— PBBPABINO, BLBACHINa. DTBINO. 
PBINTIKO, AND FINISHING TBXTILBS. TABNS, 
AND FIBBE8. 

[A.] 17,857. Lichteiwtadt. Machines for treating fabrics 
to render them waterproof.* Aug. 18. 

„ 17,921. Colburn. Apparatus for use in dyeing or 

otherwise treating tibrous substances. Aug. 19. 

„ 17,939. Birtwisle. Means and process for bleach- 

ing. Aug. 19. 

„ 18,611. Hbffmann. Dye vats. Aug. 28. 

„ 18,675. Cadg^ne. Process for printing texlite 

fabrics. Aug. 29. 

[C.S.] 18,361 ^90*2). Evans (Bechmann). Multicolour 
printing machines. Sept. 2. 

„ 27,258 (1902). Brandenberger. Production on 

fabrics of coloured effects. Sept. 2. 

„ 9017 (1903). Cochius. Apparatus for iimuufac- 

turing artificial threads. Aug. 26. 

„ 15,207 (1903). Hussong. Apparatus for dyeing 

yarns. Aug. 26. 

VI.— COLOURING WOOD, PAPER, LEATHER, Etc. 

[A.] 17,808. Brenner. Process of preparing wood for 
taking colouring matter.* Aug. 17. 

VII.— ACIDS. ALKALIS, SALTS, Eto. 

[A.] 17,794. Leroycr. Manufacture of oxides of 
sulphur, alkali oxides, and alkaline earth oxides. 
Aug. 17. 

„ 17,869. Ashcroft. See under Xl. 

„ 17,962. Robson. Apparatus for vaporising and 

condensing ammonia. Aug. 19. 

„ 17,981. Johnson (Badische Auilin und Soda Fabr.). 

Manufacture and production of a sulphate of a 
higher oxide of manganese. Aug. 19. 

„ 18,594. Newton (Bayer & Co.). Manufacture of 

nitrous anhydride and nitrites. Aug. 28. 

[C.S.] 20,511 (1902). Sanders. Substitute for black lead 
or graphite. Sept. 2. 

„ 25,242 (1902). Johnson (Badische Anilin und 

Soda Fabr.). Manufacture of alkalis, metal 
oxides, or mixtures thereof, with other alkali 
oxides and alkali earth oxides. Sept. 2. 

„ 9024 (1903). Doremus. Production of anhydrous 

alumina. Sept. 2. 

„ 94.53 (1903). Hilbert. Manufacture of sulphuric 

acid. Aug. 26. 

„ 14,112 (1903). De Wilde. Manufacture of carbon 

dioxide and precipitated calcium sulphate from 
poor phosphates. Sept. 2, 

„ 14,342 (1903). Askenasy and Mugdan. Producing 

and separating hydrochloric and sulphuric acids. 
Sept. 2. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS. 
AND CEMENTS. 

[A.] 17,812. Klefisch (Kleflsch). Manufacture of 
bricks from slate waste and lime.* Aug. 17. 

„ 18,064. Williams. Manufacture of cement for use 

in repairing retorts, &c. Aug. 21. 

„ 18,087 — 18,092. Ferrell. Fireproofing compounds 

and the art of making the same. Aug. 21. 

„ 18,623. Canaris. Production of cement from blast 

furnace slag.* Aug. 29. 

[C.S.] 20,841 (1902). Ibotson and Meldrum. Manufac- 
ture of asbestos millboards, slates, plates, or tiles. 
Sept. 2. 

„ 22,784 (1902). Bamber. Manufacture of Portland 

cement, and apparatus therefor. Aug. 26. 


[C.S.] 22,805 (1902). Heise. Impregnation of wood. 
Aug. 26. 

„ 23,061 (1902). Lonsdale. Compositions for cover* 

ing steam filers and pipes. Sept. 2. 

„ 6848 (1903). Haddan (Croiier). Glased bricks. 

Sept. 2. 

X.— METALLURGY. 

[A.] 17,78 1. Fischer and Ettinghuusen. Elimination of 
sulphur from refractory gold ores. Aug. 17. 

„ 17,870. Siilman and Kirkpatrick>Picard. Coucen* 

tration of minerals from ores. Aug. 18. 

„ 18,454. Prince and Rodgers. Process of uniting 

metals.* Aug. 27. 

„ 18,480. The Compound Metals Co., Ltd. (Wach- 

witz). The welding of metals.* Aug. 27. 

„ 18,589. C/attermole. Separation of the metallic 

constituiMits of ores from gangue.* Aug. 28. 

„ 18,679. Sanders and Hopkins. Process of obtain- 

ing zinc by distillation. Aug. 29. 

[C.S.J 21,880 (1902). Rouse. Method of cousollduting 
iron sand into lumps for reduction In furnaces. 
Aug. 26. 

„ 22,812 (1902). Starkey. Metal melting pots or 

crucibles. Aug. 26. 

„ - 26,089 (1902). Fraugois. Reductiou of blast fur- 
nace slag and similar materials. Aug. 26. 

„ 26,090 (1902). CoDtardo. Treatment of metallic 

sulphides in the electric furnace. Sept. 2. 

2086 (1903). Schwahn. Producing aluminium. 
Sept. 2. 

„ 4806 (1903). Stanton. Process of treating ores. 

Sept. 2. 

„ 6811 (1903). Campbell. Treatment of ores. 

Aug. 26. 

„ 14,564 (1903). Boss. Metallurgical furnaces. 

Aug. 26. 

16,377 (1903). Brandenburg and Weyland. Ex- 
traction of tin from the dross, slag, and waste 
thereof. Sept. 2. 

„ 16,453 (1903). Rttbel. Alloys. Sept. 2. 

XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 17,869. Ashcroft. Production of alkalis and 

chlorine by electrolysis. Aug. 18. 

„ 18,010. Fiedler and Gerard. Galvanic batteries. 

Aug. 20. 

,, 18,334. Hunt and others. See under XVIIT. A. 

„ 18,485. Wade (Hodman). Secondary or storage 

batteries. Aug. 27. 

[C.S.] 23,426 (1902). Garcin. Electric accumulators. 
Aug. 26. 

„ 12,194 (1908). Muller. Apparatus for producing 

electrolytic deposits. Sept. 2. 

XII.— FATS, FATTY OILS, WAXES, AND SOAP. 

[A.] 18,169. Sherman. Conversion of used fats, tallows, 
greases, oils, &c., into an edible product. Aug. 22. 

„ 16,247. Giraudet and Neuberger. Manufacture of 

soap and other preparations for toilet purposes. 
Aug. 24. 

[C.S.] 15,619 (1902). Barker. Manufacture of soap stock 
or soap. Aug. 26. 

„ 23,896 (1902). Erfurt. Emulsifying resin soap in 

water. 

,, 14,461 (1903). Schilling and Kremer. Apparatus 

for the recovery of fats, and the like. ^pt. 2. 


a 
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Xni.-.PIOBIKNT8, PAINTS I BESIKS, VABNI8HE8, 
INDIA-BUBBBB, Bio. 

A.— Ptymenii, Paifite. 

[A.] 17,784. Armbnister and Morton. Processen for 
making pigments.* Aug. 17. 

„ 17,785. Armbruster and Morton. CompottiUon of 

matter to be used for pigments.* Aog. 17. 

ff 17,895. Malgac. Preparations of zino for use as 
paint. Aug. 18. 

„ 17,956. Fischer. Manufacture of lithopone.* 

Aug. 19. 

„ 18,053. Gillon. Vehicle for paint. Aug. 21. 

[C.S.] 22,427 (1902). Qill. Emulsion for softening 
paints, Tarnishes, Ac., prior to their removal 
from woodwork, &c. Aug. 26. 

J9.«— RejtiM, Varnishes, 

[A.] 17,780. Thompson (Bremer Linoleum werke Del- 
menhorst). Manufacture of linoleum of multiple 
layers. Aug. 17. 

„ 17,971. Seeser. Manufacture of linoleum. Aug. 19. 

XIV.— TANNING, LEATHER, GLUE, AND SIZE. 

[A.] 17,817. Glasel. Tanning machines.* Aug. 17. 

„ 18,463. Kemp-Welch. Manufacture of size and 

other adhesive materials. Aug. 27. 

„ 18,677. Muir. Treatment of skins or hides 

previous to and during tanning. Aug. 29. 

XV.— MANURES. 

[A.] 18,423. Morris, Jenner, and Wakeley Bros. & Co., 
Ltd. Manufacture of manure. Aug. 26. 

XVI.— SUGAR, STARCH, GUM, Bra 

[A.] 18,044. Krivanek. Manufacture of sugar. Aug. 20. 

XVIL— BREWING. WINES, SPIRITS, Eto. 

[A.] 17,975. Sleeman. Treatment of grain for the 
production of malt. Aug. 19. 

„ 18,443. liamsden. Preparing barley for brewing. 

Aug. 27. 

[C.S.] 20,865 (1902). Wreede and Offerson. Removing 
bitterness from, regenerating aud imparting an 
aroma to brewers^ yeast for converting it into 
baking yeast. Aug. 26. 

„ 21,481 (1902). Robinson. Means for preserving 

beer and other beverages, and for facilitating 
the drawing off of such liquids from casks, &c. 
Sept, 2. 


XVnL-FOODSj SANITATION; WATER 
PURIFICATION, A DISENFBCTANTS. 

A. — Foods, 

[A.] 18,169. Sherman. See under XII. 

„ 18,334. Hunt, Aston, Rose, and Howard. The 

electrical treatment of milk for the separation of 
cream. Aug. 25. 

„ 18,428. Boult (Rdcker and Pickle). Preservatives 

aud the method of applying the same to food- 
stuffs, &c. Aug. 26. 

[C.S.] 14,006 (1903). AIsop. Treatment of flour to 
purify it and increase its nutritive qualities. 
Aug. 26. 

B, — Sanitation / Water Purification, 

[A.] 18,894. Court. Apparatus for disinfecting sewers 
and extracting and destroying sewer gas from 
the same. Aug. 26. 

XIX.— PAPER, PASTEBOARD, Eto. 

[A.] 18,030. Farwell. Paper-making machines. (U.S. 
Appl., Aug. 20, 1902.)* Aug. 20. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 18,245. Newton (Bayer aud Co.). Manufacture of 
a pharmaceutical compound. Aug. 24. 

„ 18,246. Newton (Bayer and Co.). Manufacture of 

pyrimidine derivatives. Aug. 24. 

„ 18,279. Ellis (Chem. Fabr. lleydeu A.-G.). Manu- 

facture of a new chemical body. Aug. 24. 

[C.S.] 21,904 (1902). Dunbar. New serum and its pre- 
paration. Sept. 2. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 18,057. Wheeler. Photographic and process print- 
ing. Aug. 2 1 . 

„ 18,059. Searle aud Qoodall. Development of 

photographic plates or films. Aiig. 21. 

„ 18,370. Bloxham (Neue Photographischc Ges., 

A.G.). Reproduction of pictures by tho aid of 
catalysis. Aug. 25. 

[C.S.] 27,177 (1902). Miethe and Traube. Manufacture 
of panchromatic dry plates for photographic pur- 
poses. Sept. 2. 

xxn.— EXPLOSIVES. MATCHES, Exo. 

[C.S.] 24,683 (1902). Wetter (Westfalisch Anhaltisohe 
Sprengstoff A.-G.). Priming compositions for 
percussion caps and detonators. Sept. 2. 
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L-PLANT. APPABATUS. AMD MACHIMEBT. 

KirousH Fatbitt. 

Salitraiingi Air or Gases with other Vapours ^Carburet- 
ting, ^c.l to Different Degrees of Saturation ; Process 
of and Apparatus therefor, H. L. Goddco, 

London. Eng. Fat. 14,039, July 6, 1903. 

Tub ftturating vessel is divided by a horizontal diaphragm 
into iwo compartments, the lower of which is in communi- 
cation with the upper by means of a central vertical pipe. 

A second vertical pipe, having a longitudinal slot, extends j 
centrally through the upper compartment, and termmates lo 
a conical extension like an inverted funnel, in the lower 
compartment. This latter pipe is surrounded by a close- 
fitting tube having a spiral slot, which, where it crosses 
the slot in the central pipe, forms a small outlet for the 
air or gases. The degree of saturation is regulated by 
rotating the tube around the central pipe, so as to adjust 
the height of the outlet. The air or gas may be heated 
before introduction, or the apparatus itself may be heated, 

— R. A. 

United States Patent. j 

fiondensing Fumes Formed in Volatilisation Processes; j 

Apparatus for . K. MoKnight, Philadelphia, Pa. j 

U.S. Pat. 737,003, Aug. 23, 1903. | 

Tub fume pipe and the water-supply pipe are led concen- j 
trically into the lower central part of a rotating bowl, 
which is provided with means for agitating and brealting 
up the water. The bowl is in communication with a 
surrounding trough, through an annular opening between 
the bowl and a stationary cover, the cover being supported 
out of contact with the bowl. (Compare U.S. Pats. C93,98i, 
696,469, and 727,184; this Jounial, 1902, 411 and C19 ; j 
19(i8, 701.)--K. A. 

French Patents. 

Distilling and Reetifying (^olumns ,- Arrangement of Plates 

ffyr . E.Guiliaume, First Addition, dated Feb. 12, 

1903, to Fr. Pal. 320,850, May 2, 1902 (this Journal, 

. 1903, 136). 

See U.S. Pat, 732.548 of 1903 ; this Journal, 1903, 859. 

— T. F. P. I 

Extraction of Liquids ; Process forthe Continuous . ! 

W. Pfleiderer. hr. Pat. 329,755, teb. 26, 1903. 

The liquid to be extracted runs continuously into a vertical 
cylindrical vessel, into the lower part of which the vapours j 
of the extracting liquid are blown ^ A stirrer ensures 
thorough mixing, and tlie liquid emulsion torineu, flows into j 
H separating vessel, from which the separated liquids are | 
drawn off by separate pipes. The solvent is recovered i 
from the extract by distillation in a separate vessel. Any 
vapours whicli are given off during the extraction are j 
condensed in a cooling worm, the liquid being conducted i 
through a pipe into the lower part of the separating 
vessel, where a perforated plate breaks it up into small I 
bubblea, which rise through the liquid to be extracted, 
and complete the extraction.— L. F. G. 

Separation of Mixtures of Gases greatly differing in Con- 
densability ; Process and Apparatus for the , by 

Liquefaction. Soc. pour TExploilation des Precedes 
Georges Claude. Fr. Pat. 329,839, Feb. 28, 1803. 

After a preliminary separation, the mixture is cooled in 
the evaporating apparatus so far bciow the boiling point 
ns to reduce to the desired degree the tension of the lique- 
fiable constituent, such cooling being effected by the 
expansion of hydrogen with external work in a machine 
io eonnoclion with H lemperature-exchouger. If the con- 
Ktiment of the mixture, which can only bo liquefied with 
great difficulty, be hydrogen, special arrangements are 
Stovided, lnvolving,|fee use of a supplementary exchunpr. 
The hTdrogen-rtpgnsion motor is lubn<»tcd*with hgbt 
Btroleum ether). Reference is made to Fr. 
Jan. 8, 1903 } this Journal, 1903,'950. Com- 
Pats.«96i«U of 1900 (AdA tp) t 322,107, 


petroleum 
ftt. 323,245, 
pare also Fr. 


322,702, 324 , 097 , 324,460, and 834,460 (Add. to), all of 
1902 I this Journal, 1903, 298, 298, 865, 485, 554, and 796,. 

respectively. 

Filter- Press ; Use of the , for the Retention of Dust 

Generated or carried away in vacuo. P. A. Taupeno^.. 
First Addition, dated March 4, 1903, to Fr. Pat. 327,338 
of Dee. 15, 1902. 

The claim is for an arrangement of three cocks, one being 
a three-way cock, by which the vacuum Is destroyed when 
the cloths of the filter-press need cleaning, and air forced 
in from the delivery pipe of the pump producing the 
vacuum. The compressed air thus blown in removes all 
dust from the filter press cloths. — L. F. G. 

Cartridges of Compressed Gas; Arrangements for Closing 
and Opening . C. Caille. Fr. Pat. 330,105, 
March 10, 1903. 

A METAL stopper is screwed into a socket of the cartridge, 
at the bottom of which socket is the exit channel for the 
compressed gas in the cartridge. The stopper has vertical 
grooves at its sides, and when screwed down, hermetically 
closes the exit channel. The cartridge is placed inside a 
vessel, which may contain the liquid to be aerated, or 
may serve as a gas-holiler. Through the top of this 
vessel a rod passes air-tight, carrying a band-wheel at its 
upper end, and provided with a square cavity at its lower 
end, into which the square bead of the metal stopper fits. 
By turning the hand-wheel the stopper is unscrewed, and 
lifted from the exit channel of the cartridge, allowing the 
gas to escape through its lateral grooves. By turning the 
hand-wheel the other way the cartridge can be again 
hermetically closed. — L. F. G. 

II.-FUEL. GAS. AND LIGHT. 

Water-Gas ; Contribution to the Thermodynamics of . 

O. Hahn. Zeits. pbysik. Chem., 44, 513 — 547. Chem. 
(/entr., 1903, 2, [9], 540. 

From the results of experiments at a constant temperature 
with mixtures containing varying proportions of carbon 
dioxide and hydrogen, the author finds that the law of mass 
action can be applied for the reaction : — 

COo + Hs - CO 4 HoO. 

The value of the equilibrium-constant K ( =* Ob, B / 
is 0*534 at 686° C., 0*840 at 786°, 1*197 at 886°, 1*571 
at 986", 1*62 at 1,00.5°, 1*96 at 1,086°, 2*12 at 1,205° and 
2 *49 at 1,405° C. Up lo 1,100° C. the constant may be ^ 

expressed by the formula : log K = — — 0*08463 log 

T - 0*0002203 T + 2* 5084.- A. S. 

Acetylene; Origin of the Usual Impurities in . L. M. 

Bullier and h. Maquenne. Acetyl en in Wissenschaft u. 
Ind., 1903, 6, 145. 

The compounds of phosphorus which arc always found aa 
impurities in crude acetylene made from calcium carbide, 
owe their origin to the calcium phosphide in the latter 
material. The authors find that this phosphide, and the 
analogous calcium sulphide, only occur in carbide when it 
is made (as it almost invariably is) by a “ basic process, 
Lc., when the charge fed into the electric furnace contains 
an excess of lime. If tho carbide were prepared by sd 
acid ” method, eu., with carbon in excess, it would^ not 
be contaminated with phosphide or sulphide of calcium. 
The white haze which is eventually produced when 
acetylene containing phosphine is burnt in a closed room 
consists of ammonium phosphate. Ammonia in acetylene 
is knoivn to be an objectionable impurity. An additional 
reason for removing it at an early sta^e of the gas 
manufacture is found in the fact that if it enters into a 
purifier containing material intended to extract pboiphorns, 
the gaseous ammonia reacts with that material, and eo 
diminishes the capacity of the vessel to remove phosphine. 
According to the authors, the source of the sulphur in 
acetylene is noryetHnown* The sulphiiretted hydrogen 
was formerly said to ^me from .calcluin monosulphide ia 
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the carbide t but this compound, though decomposed by 
iicidSp t$ onattaoked by water. The sulphur his also been 
attributed to the decomposition of aluminium sulphide, 
bat recent ezperihients by the authors do not support this 
TiCw. At present it would seem that the sulphur exists 
in oalcinm carbide as a triple compound of carbon, sulphur, 
and calcium, which is decomposed by water, yielding 
•ulpharetted hydrogen. A mechanical impurity of con> 
aiderable practical importance in ordinary crude acetylene 
is lime-dust from the ^aa generator. This is extremely 
difficult to remove, resisting even a water washer, and 
being still visible in the nou-luminous acetylene flame if 
the gas has been passed through tubes containing w’ool 
moistened with sulphuric or hydrochloric acid. The 
iime-dust deposits at the burner orifices, and gmdually 
decreases their effective diameter. 

The chemical and mechanical purifying processes 
suggested by the authors for the removal of the above- 
mentioned impurities are given in Eng. Pats. 15,261 and 
15,262, 1902 ; this Journal, 1902, 1388.— F. H. L. 

Electro- EndoBiHose ; Technical Application of - — . 
[Drying Peat.'] Count von Schwerin. XI. A., page 1053. 

Cyanogen Compounds ; Determination and Separation of 
— , and their Impurities. W. Feld. XXIIL, page 1068. 

English Patents. 

Coal Products from Mining Operations ; Utilisation of 

Waste . [^Fuel Briquettes,] I). Janks, J. Kiss, 

and K. Stirling. Eng. Pat. 12,776, June 6, 1903. III., 
page 1040. 

Coking Ovens; Impts, in — IT, H. Lake. From L. Z. 
Leiter, Washington. Eng. Pat. 7466, March 31, 1903. 

For the production of high-grade coke from sulphurous 
coal, the latter in the form of a fine powder is fed into a 
beehive coking-oven, into the coking-chamber of which 
air is blown through openings arranged in the wall, and 
inclined tangentially to it, thereby producing a circum- 
ferential blast of air in the chamber. The openings are 
inclined upwards, so that tlie air is also carried to the 
top of the oven, and over the charge of coal, and com- 
mingles with the evolved gases, thus ensuring perfect com- 
bustion. The openings are connected with an air-supply 
pipe carried round the outside of th j oven. 

The bottom of the oven is provided with an air-supply 
chamber formed by placing a perforated flooring on the 
top of the solid bottom of the oven. The coal is stacked 
on this perforated flooring, which is provided with a 
number of slits through which air is blown from the air- 
supply chamber into the coking-charaber. These slits 
decrease in width from the point of entry of the air-supply 
pipe into the air-supply chamber, thus ensuring an eveu 
distribution of air into the coking-chamber. Beneiith the 
air-supply chamber is another chamber provided with 
vertical partitions. Through this chamber the hot gases 
drawn from the top of the coking-chamber are led by a 
flue, and forced to take a circuitous path by the vertical 
partitions, thereby beating up the lower layer of coal in 
the coking-chamber to a high temperature. To desul- 
phurise the coal, ammonium or sodium chloride is mixed 
with it, or a solution of one of these salts is sprayed on. 

— L. F. G. 

Furnaces Gas Retori Settings t Impts. connected with 
— . C. Jeffrey, Ware, and W. V. Gibbons, Lower 
Oormal. Eng. Pat 19,597, Sept. 8, 1902. 

A BOOD is fixed at a convenient distance above the furnace 
dpor, and is provided with passages connected with the 
WMte-gas fiues, so that the steam and sulphurous fumes 
will be carried away from the subway or cellar of the retort 
letting.— A, S.' ' 

Satwraiing Air or other Gaseg* u:ith other Vapowrs 
Warburetting, to Zt\fferes$t i)egree$ ^ duration $ 
Process ef — — , and Appardlus U* 3L Oodden. 

ts July 1,1^9. 


Gas for Mtdive Power Purposes; iVocficcta^ 

B. H. Thwaite, London. Kng. Pat. 16,986, July 81, 

Apparatus is described for inakiug a generator gai obn- 
taiuing not more than 8 per cent, of hydrogen and not 
more than 2 per cent, of hydrocarbous. and baring its 
proportion of combustible constituents sufficiently small to 
allow them, when mixed with the necessary quantity of air, 
to b« compressed to a pressure of 75 Ih. per square inoh, 
without liability to premature ignition. The plant coDsiSti 
of three vertical vessels arranged side by side, the first being 
the generator, the second a meobanioal scrubber for the 
gas, and the third a tubular regenerator in wbiuh the air 
blast is warmed at the expense of the gas. From this 
recuperator the gas passes to a rising holiler, the bell of 
which is coupled to mechanism that controls the blast of 
air. The generator is constructed on lines resembling a 
blast-furnace or cupula ; it can be fed with fuel, or the mag 
ruQ off, without interrupting the operation. In order to 
prevent the formation of clinker and to produce fusible 
slags, the original fuel (cokej is mixed with a suitable 
proportion of some fluxing agent, such as limestone, siliot, 
or a little iron ore. — F. H. L. 

Gas for Heating and Illuminating Purposes ; Jlfani^ac* 

ture of . J. h’, IStacey and T. K. Matthews, Doth 

of Nashville, Tenn., U.S.A. Eng. Pat. 2267, Jan. 80, 
1903. 

See U.S, Pat. 718,884 of 1903 ; Ihi.s Journal, 1903, 205. 

— T*. F. B. 

Gas ; Apparatus for Manvfacturinq . C. W. Turner, 

Brooklyn, U.S.A. Kng. Pat. 9573, April 28, 1903. 

0:l and water arc separately vaporised in superimpored 
heated coils, and the l apours are mixed and superheated 
in similar coils. The heating burners are furnished with 
gas irotn the coils. The gus produced passes through a 
separating tank, for the rtunoval of condensible liquids, 
before entering the gas-holder. — H. B. 

Heating Gases free from Hydrocarbons ; Method of Pro- 

ducing ,ft'om Gas-containing Fuel in Gas Producers^ 

and Appliances therefor. C. 1). Abel, London. From 
Gasniotoren Fabrik Deutz, Koln-Deutz, Germany. Eng. 
Pat. 13.74S, June 19, 1903. 

Tiik fuel is heated in a gas-producer, the gas discharge 
from which is ut a point intermediate between the upper 
and lower ends of the column of fuel, the latter being 
supported on a fire-grate at the bottom and left open at 
the top. Any tarry or other volatile mutters distilling 
from the fresh fuel iu the upper part of the producer are 
thus drawn down through such a depth of iucaudesceut 
fuel that a non-illuminating gas result**. Au annular water- 
evaporating chamber may be arranged so as to take up 
beat from the escaping hot gases and from the lower part 
of the upper columo of fuel, the water vapour generated 
being pasi^cd up through the fire-grate. — If. B. 

CoaUGas ; Method of ami Apparatus for Purifying — 
so as to Prerent Loss of Illaminants during the Opera* 
tion. E. I). Holmes, Huddersfield. From (J. N. GuldUn, 
Fort Wayne, Ind. Kng. Pat, 11,750, May 22, 1903. 

kSek U.S. Pat. 731,412 of 1903; this Journal, 1903, 861. 

-T. F. B, 

Gas- Purifier W aste ; Revivifying . P. J enseu, London, 

From F. V. L. Uiortb, Christiania. £og. Pat. 13,202, 
June 12, 1903. 

The claim is for o, continuous process for revivifying spent 
oxide, by which the material is loaded into a number of 
»mall cars or baskets that are introduced through a door into 
a tall chamber, where a current of warm air or oxygen 
is constantly maintained. Inside the chamber is disposed , 
an endless belt, running in a vertical direction, and fitted 
with hooks that catch each basket, first elevating it to the 
top of the chamber, and then lowering it to the base on 
the other side, where a discharging door is providi^ i 
system of cars moves at a slow ntf, so that by the Umo 
any basket has arrived at the second ^or its contents have 
:>eep revivified by oxidation.--*^ F* H. L, 
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United States Patents. 

Gan Producer, J. S, and F. L. Daniels, Stroud. 

U.S. Pat, 738,004, Sept. 1, 1903. 

Skb Eng. Pat. 7613 of 1902 : this Journal, 1903, 900. 

— T. F. B. 

Gates f Centrifugal Apparatus for Purifying . 

H. A. Humphrey, London. U.S. Pat. 737,932, Sept. 1, 1903. 

See Eng. Pat. 22,131 of 1901 j this Journal, 1903, 1322. 

— T. F. B. 

Feknch Patents. 

Carbonaceous Substances [Briquettes] j Process for the 

Manuftcture of ,/rowi Tar or Tarry and Bituminous 

Materials f or frotn Petrol Residues, Grease, and Stearine. 
F. Bitter von Dahracu. Fr. Pat. 329,452, Feb. 17, 1903. 

A MiXTtJEE of tar (not pitt;h) with some of the above-named 
materials is mixed with some bulky .substance, such as 
sawdust, cork dust, or coal dust, into a paste, formed into 
briquettes, and heated in a coking-oven to a high tempera- 
ture, The gases given olf are used to heat the ovens. 
Suitable mixtures are : 80 parts of tar, 10 parts of powdered 
peat, and 10 parts of sawdust; or 8.5 parts of **mazut,” 10 
parte of powdered peat, and a parts of coal dust. — L. F. G. 

Coal Briquettes ; Manufacture of , to be used as Fuel 

or for the Manufacture of Coke, by means of O.ridised 
Hydrocarbons. Soc. Anou. des Combustibles Industriels. 
Fr. Pat. 829,527, Feb. 18, 1903. 

Any hydrocarbon residues, such as mazut, shale-tar, gas- 
tar, &o., are dried, and submitted to the action of a current 
of ozone or chlorine peroxide. Oxidation rapidly takes 
lace, and is continued till the mass thickens ; or, if the 
riquettes are to be made into coke, till the mass soHdihes. 
The mass now possesses the property of being saponified 
by alkalis, and is used as agglutinant for making briquettes. 

* In making the briquettes, 1 to 3 per cent, of freshly-slaked 
lime is added to the powdered coal, and this fed, simul- 
taneously with the oxidised tar, into a mixer, the proportion 
of oxidised tar being usually 6 to 12 per cent. After 
mixing, the mass is pressed into moulds, it being occasion- 
ally necessary to add 2 per cent, of resin. The briquettes 
can be coked in coking-ovens. — L. F. G. 

Briquettes i Manufacture of W. N. Toft. 

Fr. Pat. 329,736, Feb. 26, 1903. 

A FiBuous paste made from manioc roots, forming a 
valuable cement, is mixed in the proportion of 0*4 to 2*0 
part per 100 Avith powdered coal, lignite, peat, wood-char* 
coal, coke, Ac., and the mixture submitted to the simul- 
taneous action of heat, moisture, and pressure. The 
briquettes thus formed are dried, and are then ready for 
use. With the cement referred to, the briquettes are said 
‘ to be free from all the faults or ordinary briquette fuel. 
It is sometimes necessary to add a small proportion of 
pitch, resin, or hydrocarbons to the mats before submitting 
it to the above process. — L. F. G. 

Coke Oven. L. Z. Leiter. Fr. Fat. 329,814, 

Feb. 28, 1903. 

See Eng. Pat. 7466, March 31, 1903, above. — A. S. 

Blast-Furnace Gases ; Proce.^s and Apparatus for Purify- 
ing . ^8bc. Eicher Huttenverein Metz ot Gie. 

Fr. Pat. 329,806, F^eb. 27, 1903. 

See Eng. Pat, 4831 of 1903; this Journal, 1903, 789. 

— H. B. 


in.-4)ESTEUCnTE DISnLHTIOlJ. 
TAB PRODUCTS. PETBOpUM 
AND MINEEAL WAKES. 

Petroleum Products ; Improving the Colour of — — . 

K. Charitschkofr. Pet. Rev. and Min. News, 1903, 9> 

[233], 149. 

Feom trials made on the decolorisation of petroleum 
products by sulphuric acid, the author deduces the conclu- 
sion that in order to deoOlorise in arithmetical progression, 
the amount of acid necessary must ba increased in geo- 
metrical progression. 

The tests were performed with the Dubose colorimefec,^ 
the brown glass tint being adopted as a standard, and I grm. 
of each petroleum product exauiined was dissolved in 
100 grras. of petroleum spirit (“ ligroiu ”) of sp. gr. 0- 755,. 
on which the acid has no action. The results are expressed 
in mm., indicatinfr the tliickncss of stratum of the test 
liquid required to match the standard tint : — Grosny mazut 
(sp. gr. 0*924), 2*7 mm.; Grosny lubricating oil (sp. gr. 
0*940), 2*6; Baku mnzut (sp.gr. 0*901), 7*6; Baku 
goudroD, 1*85; and Grosny pitch, 1*9 mm. From these 
figures^it follows that I percent, of Grosny pitch will furnish 
in solution as above the same depth of colour as 2*5 per 
cent, of Baku goudron, 1 * 4 per cent, of Grosny mazut, or 
4 per cent, of Baku mazut. 

The results of treating the same solutions with 1*.5- 
and 10 per cent, of eulphuric acid respectively are given 


below : — 




Acid, 

Grosny Ikikn Muzut. j 

Goudron, 

Pitch. 

15‘i* Cent. 

1 nun. ' innu { 

inni. 

nun. 

1 

l’S> a-i I 

0*4 

9*}> 

5 

i 3*2r, 

()‘5 

19*7 

10 

•4*a5 4--iri 

0-76 

) 

29*7 


The original colour depth of the solution being 0*7 mm., 
it follows, in the case of Baku mazut, that the decolorisa- 
tion effected by 5 per cent, of acid is equal to a diminutioD 
of 2*6 ram., whilst with 10 per cent, the additional reduce- 
tion is only 1-25 mm., a result confirming the deduction 
meniioned above. — C. S. 

English Patents. 

Lignites, Hard Coal, Peat, Wood, and the like; Process 

for Vistilling . L. Zeehmeister, Munich., Eng. Pat. 

22,381, Oct. 14, 1902. 

See Fr. Pat. 326,326 of 1902 ; this Journal, 1903. 791. 

~T. F. B. 

Coal Products from Mining Operations; Utilisation of 

Waste . D. Janko, J. Kiss, and K. Stirling, all of 

GyOr, Hungary. Eng. Pat. 12,776, June 6, 1903. 

The refuse matter (technically known as “ burrow ”) in 
coal mining is subjected to a process of coking by dry 
distillation, whereby light and heavy hydrocarbona ar^ 
obtained, which may be collected and used separately. A 
gas copsisting mainly of sulphuretted hydrogen is also 
evolved, which is burned, and oxidised with nitric acid to 
form sulphuric acid. The coke-like residue from tho 
distillation is treated with sulphuric acid or the like, to 
decompose the contained sulphides, and is then preferiibly 
formed or worked into briquettes for use ns fuel. — B. A. 

Lubricating Properties of Liquids ; Apparatus for Deter- 
mining the . K. Wilkins. Kng. Pat. 20,998^ 

Sept. 26, 1902. XXIIl., page 1065. 


Gas Analysis ; Apparaius for . N. V. O, Boli- 

kowska (tUe Blot). Fr. Pat. 329, .583, Feb. 19, 1908. 
XXIIL, page 1065. 

Electrodes qf Arc Xal»p ^ ; Method of Manufacturnig >-------, 

M. Lili^feld. Fr. Pat. 329,483, Feb. 17, 1903. 

See Eng, Pat. 3098 pf iaqS p this Jour^^ 1908, 691. 


United States Patents, 

Wood- Distilling Apparatus, C. M. Palmer, PalmerviUe,. 

N.C. U.S. Pat. 737,461, Aug. 25, 1908. 

A KNTOBT is provided at its top with a pipe foy removing , 
the light vapours, tha lighter portion of which passes to a 
condenser, and the heavier portion to a vapour-seppra^l^ 
j drum, into which the heavy vapours aro also by 

{ means of a nine in the wall of the retort considerehiv heloor 
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tfie top. The seporatiog driun is provided with an upper ' 
outlet ^r the lighter va^ours^ a lower, one fojr the heavy i 
vapours, and a creosote pii>e in its base» the distillate being. | 
thus collected in four fractiop8.—T. F.'B. 

Pyroligneous Adds; Mechanism fur the Reduction of — • 

W. S. Brandt, Binghamton, N.Y. U.S. Pat. #37.067, 
Aug. 1903. 

The retorts are arranged in such a manner that any one of 
them niay be removed or replaced without interfering with 
the operation of the rest of the battery. — 'P. F. B. 

Petroleum; Deodorising or Purifyjmg F. Berg, 

Warrensvilie, Ohio. II .S, Pat. 736,479, Aug. 18, 1903. 

The oil is treated with alkali tor several hours at a tempe- 
rature considenibly above 212^^ F. (275^ — 300"^ F.), in a 
closed vessel, having ah outlet at the top for the escape of ; 
air and ga’^es. Approximately the whole of the condensable 
vapours arising from the mixture of oil and alkali are 
condensed within the upper end of the vessel. 'Phe oil is 
repeatedly converted from the liquid state to the condition 
of vapour, and vice l erso, by passing heated air under 
pressure upwards through it. — C. S. , 

Petroleum ; Apparatus fur Deodorising or Purifying . 

F. Berg, Warrensvilie, Ohio. U.S. Pat. 736,480, Aug. 18, 
1903. 

The apparatus comprises a tank ; a diaphragm dividing the 
same into an upper and lower chamber; means for heating 
the upper ohumber; means for supplying water to the 
bottom of the upper chamber and removing the surplus 
by an overflow pipe ; pipes leading up from the lower 
chamber into the upper one ; two manifolds arranged on 
opposite sides in the upper part of the lower chamber and ; 
connected by means of parallel pipe sections; a pipe or , 
conduit connecting the bottom of the upper chanibf^r with ^ 
the central part of one of the manifolds ; a pipe connecting 
the central part of the other manifold with the overflow 
pipe ; transverse bars interposed betweeu the parallel pipe 
sections and the diaphragm ; crossbeams supported by the ; 
ta.uk and upholding the parallel pipe sections, and a com- 
pressed' air reservoir outside the tank, and provided with ; 
means for beating the air supply and discharging the same i 
into the tank. — C. SS. i 

French Patent. j 

Tar, Tar Oils, or Mineral Oils; Distillation of — . | 
llutgerswerke A.-G. Fr. Put. 329, .574, Feb. 20, 1903. > 

The tar or oil . is subjected to a preliminary drying or I 
distillation, in order to remove some of the water, thus 
preventing the frothing in the ultimate distillation and 
shortening the operation. (See also this .Journal, 1903, i 
621.)~.T.'F.B. ' 

IV.-GOLOUEING MATTEES AND 
DYESTUFFS. 

Nitrobenzene ; Influence of the Material of the Cathode an | 
the Reduction of — — . W. Lob and R. Moore. XI. A., j 
page 10,53. 

Reduction Processes ; Kinetics of H. Goldschmidt. 

XXIV., page 1070. 

Electro-Endosmose ; Technical Application of ! 

ating the Water from Alizarin Paste"], ('ount von , 
Schwerin. XI. A., page 1053. 

Ehqlibh Patents. 

Colour Lakes ; Manufacture of New . O. Imray. 

From Meister, Lucius nnd Bdinlng. Eng. Fat. 23,830, ! 
Oct. 31, 1902. XIII. A., page 1055: 

Colouring Master {^Sulphide Dyestuff "X IHregtly Dyeing 
Cotton t Manufacture qf a Sulpkurlsei^ -J— ' c, D. 

- AbeL XK>tidOD. Ftomi Actieu-Oes* Abilin Fai^rtkation, . 
Berlin. Eng. Pat. 23, 437^ 0<>f. 87/1 9p2, \ 

a«E lev. Pat. 325,639 of J908 ; this Journal, lfl03, 792. 

T-T/F..B. 


LITEBATURB.— Cl. III. IV. 1(W1 V 

Anthracene Series ; Manufacture and Production qf Nmo 
Derivatives [^Dyestuffs] of the — ■■— . H. K., Newton, 
London. From the Fari>cnfabr. vorm. F. Bayer and Qo., 
Ell>erfeld. Eng. Pat. 24,427, Nov. 7, 1902. 

See Fr. Pat. 326,122 of 1902 ; this Journal, 1903, 792, 

-T. F. B. 

Anthracene Derivatives [a-Hydroryanthraquinone Std" 
phonic Acids] ^ Manufacture nnd Productimi q/* — — , 
If. K. Newton, London. From the Farhenfabr. vorm. F, 
Buyer and C'o., Elberfeld. Eug. Pat. 25,024, Nov. 14, 
1902. 

See Fr. Put. 32C/J01 of 1903 ; this Jourual. 1903, 792. 

—T. F. B. 

Laundry- nine ; Kfn vcsccnt . C. A. Allison, Lon- 

don. From W. ('. l*ope, St. Louis, U.S. A. Eng. Pat. 
15,739, July 1 G. 1903. 

S(X Ih. 2 oz. of Soluble Phie arc mixed with 3 lb. of oxSlic 
acid. One part of this mixture is incorporated with an 
equal part of a mixtuit consisting of 13 lb. 2 oz. of Kodium 
bicarbonate, 4 Ih. II o/. of tartaric ucid and G Ib. 11 oz. 
of citric a(Md. '1 he pnaluct is heated and pressed into 
tablets. —W. P. S. 

United States Patents. 

Sulphur Dye [.S’a//>/o</c ])ycstulf'] ; Pine , and Pro- 

cess of Making Same. U. Glc}', Assignor to Actien-Ges. 
ffir Anilin Fabnkation, Berlin. U.S. Vat. 736,380, 
Aug. 18, 1903. 

See Fr. Pat. 325,039 of 1902 ; this Jourual, 1903, 792. 

— T. F. B. 

Sulphur Dye [Sulphide Dyrshijf j ; Indigo- JUue , 

and Process of Making Some. O. Kaltwasser and M. 
Gnumer, Assignors t(. Actien-Ges. fUr Anilin Fabrika- 
iion, Berlin. I '.S. Pat. 736,403, Aug. 18, 1903. 

The indophenol — 

uoO-x-O-o 

is boiled, in aipieous soliitirin, with an alkali sulphide 
(1 mol.) and sulphur (at least 4 mols.). 

The resulting dyestutf is insoluble in water, but soluble 
in alkali hydroxides with a dull greenish-blue colour, 
soluble in alkali sulphides with a blue colour, and in warm 
concentrateil sulpliuric acid with a violet colour. On 
unmordanted cotton it |>ro< luces dull greenish-hluo shades, 
converted into very fast iudigo-blue shades by subsequent 
oxidation. — T. F. B. 

Indoxyl and Indigo Preparations ; Process of Making 

. W. Ihiifschel, Assignor to Chera. Fab, von 

Jleydeii Acticu-(ies., Kadebeul. U.S. Pat. 737,836, 
Sept. 1, 190,3. 

See Eng. Pat. 14,019 of 1902 ; this Journal, 1902, 1181. 

— T. F. B. 

French Patents. 

Aldehydes ; Manufacture of . A. Foelsing. 

Fr. Pat. 329,522, Feb. IS, 1903. 

Aldeiivdeh are produced when the alkali derivatives of 
formaldcdiyde react Avith the halogen derivatives of hydro- 
carbons. 

o-Nitrobenzaldeliyde is pieparcJ by boiling o-nitro- 
chlorobenzcne, in alcoholic solution, with the sodium 
derivative of formaldehyde (NaCH(>/ Similarly, when 
three molecules of sodium foniial<h hyde react with chloro- 
form, a trialdehydc, Hn.(CHO):j, is formed. — T. F. B. 

Azo- Dyestuffs Directly Dyeing Wool; Production of 

Slack Primary . Gesiugcr et Cie. F’r. Pat, 

327,988, June 12, 1902. 

AMlNONAPHTiiox,Disi:j.pflONic ocids 1.8. 3. 6; 1.8.4,6( 
1.8. 3. 5 or 1.8. 2. 4 are combined with two moleculet of 
a, diazotlsed primary amine, first In apid, nnd then in 
alkaline solution, dhe or both of these primary anilHes 
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being halogenated. Black dycstuffg of great intensitj 
are to obtained which give dyeinga closely resembling 
those produced by logwood, very fast to alkalis and to 
light.~E. F. 

Sulphur Dyestuffs [Sulphide Dyestuffs'] ; Production of 
Yellow — . Actien - Ges. filr Anilinfabrikation. 

Fr. Pat. 329,481, Feb. 17, 1903. 

Nilro - diacetyl •p - phenylenediamiue or nitro - diacetyl • m - 
phenylencdiamiue 1.2.4 is heated to a high temperature 
with sulphur, or heated under pressure with an aqueous 
alkali polysulphidc solution. The products dye uumor- 
danted cotton in very vivid yellow shades which are 
rendered faster, without inuch change in the shade, by 
subsequent treatment with copper or chromium salts. 

—K. F. 

Monoazo Dyestuff [Azo - Dyestuffs] ; Production of 

Mordant . Actien - Ges. fur Anilinfabrikation. 

Fr. Pat. 329,721, Feb. 25, 1903. 

AMiNO-;j'Cresotinic acid (NHo . OH . C( )OII . ClFi*! 1 .2.3.5) 
is diazotised and combined with 1 .S-arainonaphthol - 4 - 
sulphonic acid in alkaline solution. The product dyes 
chrome-mordanted wool in intense bluish-hlack shades of 
remarkable fastness to fallimr, light, and boiling water. 

— E. E. 

Colouring Matter [Azo - Dyestuffs] \ New . Soc. 

Anon. Prod. F. Bayer and Co. Fr. Pat. .329,866, 
March 2, 1903. 

2 - Ghloro - 4 - aminoacetanilide, obtained by reducing the 
corresponding nitro compound, is diazotised and coupled 
with 1 . 8 -dihydroxynaphthaleno - 3 . 6 - disulphonic acid 
(chromotrope acid). The acetyl group is subsequently 
removed by saponification. 


T.-PEEPARINa, BLEACHING. DTEING, 
PBINTING. AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 

Bleaching of Textile Fabrics ; Continuous — — . M. Mun- 
tadas Y Rovira. Rev. Gen. Mat. Col., 1903, 7, [81], 
257—260. ^ 

This apparatus is said to combine the advantages of the 
two methods of bleaching at present in use, namely, the 
method of using high pressures in autoclaves as in the 
apparatus of Mather and Platt, and the continuous 8y.stem 
us used iu the apparatus of Weller and of Rigamouti 
and Tagliani. The operations of treating with boiling 
caustic soda, steaming, and final washing, are carried out 
in a methodical manner, the solution of caustic iu the first 
operation and the water for the final washing both travelling 
in the opposite direction to the fabric to be treated. 

The apparatus is shown in fiectional elevation in the 
accompanying figure. The rectangular case is divide.l 
by partitions, which are attached alternately to the upper 
and lower horizontal walls, so as to form a series of com- 
municating vessels closed by liquid seals, the latter on the 
left containing the solution of caustic and on the right water. 
In p the steam is under a pressure of J J atmospheres, iu p^ 
under 2 atmospheres, and so on to the central chamber q, 
I lie pressures being maintained by columns of liquid in the 
seals, each about 5 metres in height. The fabric enters on 
the left and loaves the apparatus on the right. A strong 
solution of caustic soda is introduced into overflows 
from d into c', and after circulatiug through the seals on 
the left finally leaves by the overflow pipe in a. Water 
enters at !, is forced from the bottom of k to the top of i*, 
and after circulating through the seals on the right, finally 



The dyestuff can also be prepared by coupliug the 
diazo derivative of m-chloro-p-uitrauiline with chro .mo- 
trope acid and subsequently reducing. (See also U.S. Pat. 
731,460 ; this Journal 1903, 862.) 

The dyestuff gives fast bluish-violet shades on wool 
from an acid bath, — T, F. B. I 

Plant Tissues ; Process of Extraction, by Disintegraiion, ! 
of the Essential Constituents [Co/o«rin<7 Matters] of ; 

J. H. F. Qresp. Fr. Pat. 329,523,' Feb. 18, 1903. j 

XX., page loesT j 

Leather f Mantfactui'e tf — — , by Means of CMouring | 
Matters. P, B. Zacharias. Fr. Pat 829,708, Feb. 25, 
1908. XIV., page 1056. , , , | 


leaves e by a suitable overflow pipe. The fabric falls into 
receptacles, provided in and g, so as to prolong 

the action of the steam on the material. 

The following advantages are claimed for this form of 
apparatus over those of Welter and of Rigamouti and 
Tagliani : — 

1. There is a gradual instead of an abrupt change from 
the outside temperature to that of the central chamber q. 

2. I’he fabric first enters a nearly exhausted solution so 
that the facing is unattacked by the alkali. 

3. In other forms it is necessary during the final opera- 
tions to add alkali, so , as to overcome the retarding action 
of the accumulating Impurities. Xhialoss is prevented in 
the ptesent form, the atoli being hearl]^ exhauated when 
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the material leaves the apparatus, in d the fabric is 
immersed in a pure and strong solution. 

4, The intermittent immersion in alkali and steaming 
gradually opens the pores of the fibres t after each immersion 
^e &bric is squeezed, thus eliminating the soap so that 
the conditions for saponification are better in the next 

The intermittent immersion and steaming renders more 
difficult the formation of oxy-cellulose. 

6. The higher temperature in the central chamber brings 
about a more ready saponification of the impurities. 

7. The methodical washing and intermittent steaming 
eliminates all products of saponification, and the fabrics 
may be immediately chlorinated without further washing. 

g. The arrangement of the (chambers in series permits of 
a light construction of apparatus which may he easily 
strengthened if necessary. Arguments are also brought 
forward to show that the method effects a considerable 
economy in labour and chemicals over other processes. 

— H. N. 

English Patenta. 


forated in a similar manner to the distributing pip^i 16« to 
ensure uniform diatribution of liquid over the material. 

! -~B. N, 

Cleaning i Methods of Dry — , and Apparatue /Aera/or. 
h. E. Barbe, Paris. Eag. l*at. 17,397, Aug. 7, 1909, 

I Skk addition to Er. Pat. 3‘i 1,542 of 1002; tbU Journal, 

I 190.3, 794 —T. E. B. 

Cotton Yarns and Fahrica ; Procegs for Dccreoeing the 
Inftammnhitify of ('. A. Burghardl, Mancbfftet, 

and J. T. Ueid, Koytou. Eiig. Pat. 2l,K48, Oct. 8, 1909. 

A niEciiMTATK of alumiuium silicate is produced in the 
: material by treatment with u solution of sodium silicate 
(15* T.), drying, and then immersing in a solution of 
' sodium aluminsite (32" T.), and drying. The material may 
I be finished with a 10 per cent, solution of magnesium sul* 
i phate, or with a 2'3 per cent, solution of Ammonium 
1 carbonate and washing to remove the stxiium carbonate, 

I or the two finishing processes may be combined.— T. F. B. 

1 Unitki) States Patents. 


Mercerising Machines {for Cotton Skeins']. A. .T. Boult, 
London. From H. E. Chevolleau, Paris. Eng. Pat. 
20,672, Sept. 22, 1902. 


See Fr. Pat. 324,848 of 1902 ; this Journal, 1903, 625. 

— T. F. B. 


Textile Materials; Apparatus for Treating . with 

Liquidsy for Dyeingy Bleaching and other Purposes. J. 

Wetter, London. From A. Holle and Co., Germany. 

Eng. Pat. 18,750, Aug. 26, 1902. | 

The object of the invention is to produce a simple aud i 
thorough circulation of dye liquor, bleaching liquid, or j 
wash water, through suitable receptacles. Instead of pro- | 
viding each vessel with a separate pump, tw'o ves.sels, I and j 
2, are placed in comuiuoication through one or more over- i 
flow pipes, and these vessels are connected with an ordinary i 
suction and force pump by the two suction and discharge i 
pipes, 4 and 5. VV^ith this arrangement the liquid may be ! 
caused to flow from 4 into 5, and from 2 into 1, or in the j 
reverse direction. To provide uniform distribution of the 
liquids, and therefore uniform dyeing or bleaching, the i 
distributing pipes, 16, arc provided with outlets which are . 
larger or nearer together in proportion to their increasing ! 
distance from the point of inlet of the liquid in the dis- . 
tributing pipe. The vertical core tube, 19, is made in ! 
sections, the lowest section fitting into a socket, 9, in the 
tube, 16, aud each of the other sections has, in the middle 
of its length, a flange which is situated between two bob- , 
bins, with the exception of the last section, which terminates 
in a flange. This arrangement preserves the shape of the i 
paper tubes of the bobbins. Each core tube, 18, is per- ; 


Fihrous or Filamentary Material {Artificial Horsehair], 
C. N. Holmes, London, IJ.S. Tut. 737,256, Aug. 25, 1903. 

See Eng. Pat. 4379 of 1902 ; this Journal, 1903, 415. 

— T.F. B. 

Mercerising ; Apparatus for Use in — . ,T. U. Eoob, 

Laurence, Ma.ss. U.S. I’at. 737,374, Aug. 25, 1903. 

A SKUIE8 of tangent rolls geared together aud driven 
directly is provided below the working level of the liquid 
in a suitable mercerising receptacle, and arranged so that 
the material is led between these rolls, and arouml the 
peripheries of the same, the friction of the surface of the 
rolls with the surface of the material enabling the latter 
to resist the tendency to contract. One or more recepta- 
cles may be used and one or m ^re upright series of rolls 
in each receptacle, hut each series is arranged in tangent 
couoectioD with its adjacent series. Thus, iu the case of 
two receptacles, each wii h two upright series of roll#, the 
first series is connected to the secoud by an intermediate 
tangent roll below, and the second series is connected with 
the first scries in the second receptacle by an upper tangent 
roll outside the liquid, these being so arranged that the 
rolls form a continuous support tor the material in its 
travel and thus prevent any tendency to contract. — H. N. 

Glutinous Substances {Calcium Alginate:] from Seaweed ; 

Process of Extracting . .V. Krefting, Christiania, 

Assignor to E. HerrinanD, Paris, U.S. Pat. 737,421, 
Aug. 25, 1903. 

See Eug. Pat. 79l3 of 1903 ; this Journal, 1903, 793. 

* — T. F. B. 



Erench Patents. 

Wool ; Process of Scouring and Bleaching 

, J. A. Kegraffe and P. F. Pojjol. 

Fr. Pat. 329,928, March 3, 1903. 

Wt)()L is subjected to the action of a hot 
solution containing sodium peroxide anil 
magnesium sulphate ; wlicn it i.s free from 
grease, sulphuric acid is added till the bath 
is neutral, and the oxygen thus liberated 
effects the bleaching. 

Wool, which has been previously 
scoured, is bleached in a bath conCaioing 
‘‘sodium peroxide, mlphuric acid, mag- 
ne^ia, and ammonia.*’ — T. F. B. 


Mercerising Cotton in Shins; Apparatus 

for , applicahlen^lHO to Dyeing^ . 

Bleaching, Drying or otherwise Treat-^., 
ing threads or other Fibrous Sub-^ 
stand 8 btf Simitar Processes. T. Pratt, f 
Fr. Pat. 329,541, Feb. 10, 1903. 

See Kng. Pat 23,18 1 of 1901 ; thU Jodr- 
niO, 1903, 416.— T. F. B. 
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Cotton and Silk Fabrics t Prot:cs$ of Dyf ngMixed^—, 
with Sulphide Dyestuffs. Actienges. fttr AnlUu FaDn- 
kation. Fr. Pat 329,422, Feb. 16, 1903. 

A DYB-BATH 18 made up, as strong as possible, of Sulphur- 
Black T-extra (or other sulphide dyestufiF) and an equal 
weight of sodium sulphide, with the addition of 12 grnas. 
of dextrin and 30 grms. of sodium chloride for every litre 

of solution. . , . , , r 

The cotton and silk mixture is dyed in this bath for Jin 
hour, at 40® C., and then boiled in a soap solution. Ihe 
result is that the cotton threads are dyed, whilst the silk ^ 
threads remain white. — T. F. B. ' 

Dysinu with Sulphide Dyestuffs; Process of ;;; ; 

Anon. Prod. F. Bayer .K: Cie. hr. Pat. 329,432, Feb. 16, i 
1903. 

Alkali bisulphides or polysulphides are added to the dye- 

bath to remedy the uneven result-i usually obtained with i 

sulphide dyestuffs. . . i m* ^ 

The process may consist of dyeing the goods in a boiling ; 
bath containing sodium bisulphide, 10 kilos.; dyestuff, 

15 kilos.; sodium sulphide, 10 kilos.; and crystallised | 
sodinm sulphate, 2.5 kilos., in 1800 litres of wute^ i 

Dueimj Threads in Apparatus under Pressure ; A New ; 

Process for . L. Detre. Fr. Pat. 829 ,896, March 7, : 

1908. I 

Is this invention the threads are first prepared in a suitable i 
form for dyeing by winding them upon large cylindrical 
bobbins, such, for instance, as Alexander bobbins, 
but the mandrels of these are constructed of paper, 
glass, ebonite, Ac., in place of wood, so as not to stain , 
the threads, A hollow vertical support, made m the form i 
of a triangular prism standing on one of its trianguiar : 
ends, has cases fixed to each of its sides. The bottoms j 
of the cases are perforated to allow of circulation of the ; 
dye-liquor from the interior of the hollow support aud , 
over tne bobbins which are slipped into the cases. The 
bottom of the hollow vertical support ends in a tube con- i 
nected to any suitable arrangement for circulating the 
mordant, dye, &c., and the support with the bobbins in 
position is fixed in an apparatus tor dyeing under pres^ire. ; 

Printing on VegetahU Tissues; Process of — , for 
Producing Variegated Effects in One or More Colours. ' 
H, Schmid. Fr. Pat. 329.747, Feb. 26, 1903. 

Ambsion is first printed on the textile fabric with one or ; 
more thickened dyestuffs, and afterwards a second design | 
is printed with the aid of one or more mordants so as to 
fix the colour and produce the variegated effects in certam i 
places. For instance, alizarin may be used as the dyestuff, I 
and chromium acetate or salts of aluminium as the mordants. 
Subsequent steaming is used to thoroughly fix the colour. 
The unfixed dye may be removed by washing and soaping, 
and thus leave the surface of the material in these places 
white. The process is reversible, the mordant in this case 
being used before the dye. Chemicals of suitable com- 
posiUon, which produce by their interaction insoluble 
colours or bodies capable of contributing to the decorotion 
of the stuff, may also be used to bring about similar effects. 

— ^B. 

Printing in Several Colours-, Machines for The 

PrinUng Arts Co.. Ltd., W. JJlack, und F. H. Mowbray. 
Fr. Pat. 329,793, Fob. 27, 1903. 

Saa Fug. Pat. 17,174 of 1902 -, this Journat, 905^ 

PainUng on Velvet , Process of A. L. Tolmer and 

A. A, Bochereau. Fr. Pat. 829,854, March 2. 1903. 


A Whitb paint,^ilntcd with collodion and ether, is first ; 
applied to Aevefyet or other stuff to act as a foundation ; | 

the paint may thas be made to adhere to tWs groundwork, 
an^ if. the latter is sufficiently thick, the colours are 
obttuned with a brighter hue. When the 
is dry, the colours are 

velvet is passed backward* and forw^de ^er a sha^ edge, 
SO as to restore tha suppleness of^he p. ^ . 


Printinq Shaded or Blended Detigm on TeMf 

Process for Soc. Lyonntise de Teinture, Impres- 

sion, ApprtH et Gaufrage. Fr. Pat. 329.903, March 6, 
1903. 

The claim is for a process for printing shaded or blended 
designs on textile fabrics by means of engraved cylinders. 
The colour, shaded and prepared in the usual manner, is 
taken over the chase by means of a transporting roller of 
felt, the latter being brought periodically into contact, with 
the roller for supplying the colour to the engraved cylinder. 

— B. N. 

YL~C0L01IRlNa WOOD. PAPER. 
LEATHER. Etc. 

Leather Dyeing ; Formic Acid in M. C. Lamb. J. 

Soc. of Dyers and Colourists, 1903, 19, 252. 

Formic acid is recommended for use in dyeing leather, 
instead of sulphuric and other mineral acids (see Society of 
Arts’ lleport on I^eatbcr for Bookbinding; this Journal, 
1902, 128, and 1901, 819). , ^ , , 

The amount of formic acid which produces the maximum 
colouring effoct can be used without risic of injury ; as a 
general rule it appears to be about twice the weight (as 40 
per cent, solution) of concentrated sulphuric acid necessary. 
Acetic and lactic acids have much le8.s tinctorial effect than 
formic acid. Test’ sjiecimens arc supplied with the paper 
showing that formic acid (4 parts of 40 per cent.) produces 
a deeper shade from ‘‘Fast Red A,” and from “ A cut 
Green ” than sulphuric acid (2 parts), whilst lactic acid 
(8 parts) gives a paler shade tlian either of the other two. 
As a clearing agent, /.e., for use before dyeing to remove 
iron stains and lighten the colour of the leather, sulphuric 
acid is most effective. { per cent, solution removed iron 
stains at once, whilst 20 per cent, formic acid failed to 
do so, and acetic, lactic, tartaric, and citric acids were 
equally unsuccessful. Hydrochloric and oxalic acids re- 
move stains readily, but have an injurious effect on the 
leather. Machine shaved goods are patticularly liable to 
iron stains and require clearing, but, since the ultimate mis- 
chief caused by even minute quantities of sulphuric acid has 
been so clearly proved (Society of Arts’ Report, loc. cit.), 
it would seem that the only way to avoid sulphuric acid 
is to use picked hand-shaved skins for light shades, and 
dye all machine-shaved or stained skins in dark colours 
only. — R. L. J. 

United States Patent. 

Floor Coverings, ^c. ; Method of Printing or Colouring 

, A. F. Lundeberg, Stockholm. U.S. Pat. 737,9^5*i 

Sept’ 1, 1903. 

i See Kng. Pat. 9707 of 1902 ; this Journal, 1903, 739. 

— -T. F. B. 

i 7IL— ACIDS. ALKALIS. AND SALTS. 

Perstilphuric Acid ; Pate of Conversion of , into 
Carols Acid, and the Composition of the latter. 
M. Mugdan. Zeits. Elektrochem., 1903, 9, [3.5], 719— 
721. 

The author confirms the view of Armstrong and Lowry 
(this Journal, 1902, 918) that HgSjOg is the most probable 
formula for Caro’s acid. (See also this Journal, 1901, 
578 ; 1902, 343.)— A. S. 

Potassium Chlorate ; Decomposition of aHd some 

Observations on the Decomposition of Sodtum Chlorate 
and Sodium Perchlorate. J. Soobai. Zeits, physik. 
Chem., 44, 319—347. Chem. Centr., 1903. 2, [7], 415. 
The author finds that at no stage in the decomposition of 
potassium chlorate is ^ state of equiltbrium reached, but 
that two reactions proceed i^imultaheously. The chief 
reaction is at 395° ( 5 . : 4KCIO3 « KCl -t* 8KCIG4 ♦. the 
secondary reaction, which occurs even at loww temp^- 
turei, is expressed by the equation KCIO3 «» KCl + 80. 
Pure potassium-v perchlorate Is not notably decorapMed 
bdow 4U® 0. Sodium chlorate decomposes in a 
manper to potassium .^hlprate* Bewium perchlorate* like 
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other perchlorates, yields cblocate» chloride, aitd oxygen 
d^inppsed. Potassiam nitrate does not decompose 
at 410° 0*, nor does it act upon potassium chloride or 
potassiam podhlorate at this tetnperature.-«-A. S. 

» Cuprammonium Compounds. Bouzat. Ann. Chim. Pbys., 

29 [7], S05— 383. Chem. Centr., 1903. 2 , [7]. 417. 

(Bee also this Journal. 1003, 932, 970, 1158.) 

Tbb author has prepared a tiutnberof crystalli^od cupraui- 
mdnium salts. The compound CuCla..'’iXHa.^H2() is 
prepared by cooling an atnmordscal solution ot cupric 
chloride to — 15^^ C.. or by passing ammonia gas into the 
solution at 0"^ C. \ it forms small dark blue crystals, 
soluble iu water. In presence of a largo (juantity of water, 
cupric hydroxide separates. On heating, the compound 
CuCU.SNHais formed. On standing over caustic potash 
in au atmosphere of ammonia, the salt loses 1 mol. of water, 
forming the compound CuCl^.SNlI.,. ULO. 

The salt CuCL2.4NH3.‘2HjjO is produced by allowing an 
ammoniacal solution of cupric chloride to evaporate at the 
ordinary temperature in an atmosphere of ammonia, or by 
treating’ a concentrated, hot, ammoniacal solution of cupric 
chloride with tdcohol, and allowing to cool. It forms dark 
blue crystals and has properties similar to the above- 
mentioned compound. 

The salt CuCla.SNH;,. JiijO is obiained by heating an 
ammoniacal solution of cupric chloride to 50^' C., and then 
incompletely precipitating with hot alcohol. It forms 
bluish-green microscopic crystals smelling faintly of 
ammonia. Like the corresponding anhydrous salt, it is 
decomposed by water. 

The cuprammonium sulphate CuS04.4NH3.^H2() can be 
prepared by allowing an ammoniacal solution of copper 
sulphate to evaporate over lime ; by precipitating such a 
solution with alcohol ; by allowing a similar hot concen- 
trated solution to cool ; or by passing ammonia into such 
a solution. It has similar properties to the chloride, 
CuCI2.4NH3.5U2O. 

The author has determined the thermo-chemical relations 
of these salts, aud also of the two double salts — 

CuS04.CNll4)2S04.6H20 and CuCl2.2NU4Cl.‘2H20. 

S. 

Phosphorus i Reactions between Copper and Yellow — 

VV. Straub. Zeits. anorg. Chem., 1903, 36, 400. 

When phosphorus and copper are left together iu water, 
even some dUtance apart or with a permeable diaphragm 
between them, the water around the phosphorus becomes 
black and opaque and then dark-reddish, owing to the 
growth in it of exceedingly delicate feathery crystals of 
copper. With very rigid exclusion of air these etfocts are 
not observed, whilst access of air is necessary for the 
progress of the change. Withdrawn from the pho.sphorus 
and exposed to the air, the opaque black liquid soon 
becomes clear and colourless. The experiments have made 
it pretty certain that both the phosphorus and the copper 
are oxidised by the air ; that thus, through diffusion, acid 
copper phosphate soluble iu water, is continuously formed ; 
that near to the phosphorus this is changed into black copper 
phosphide and phosphoric acid \ and that the copper phos* 
phide is continuously changed by air into phosphoric acid 
and copper. 

In the wcU-knowii action of phosphorus upon a solution 
of copper sulphate, whereby some of the phosphorus becomes 
dissolved as phosphoric acid, and the rest of it gets coated 
with copper phosphide and copper itself, the same scries of 
chanifes obviously takes place, except that oxidation by the 
air is replaced by more rapid oxidation by the copper 
sulphate, its sulphuric acid being left in solution along with 
the phosphoric acid. — A. S. 

Sulphuric Determination of , by Means of 

JSontidiHe, F. Kaschig. XXU{., pa|^ 

Cpanoget^ \€mpotmds p. D^t$rmi^atipn apd: Siq^aralion 
. and th;iir Jmpu^Hos, ‘. XXIII., 


KnGUSH r.lTENT8. 

Sulphuric Acid f Apparatus for the Manufacture 
K. Kvers, Foerde, Uermany. Kog. Fat. 17, 3 id, Aug. 4, 
1902. 

; 8 kk Fr. Pat. 323,397 of 1002 ; this Journal, lUOlL 49.5. 

~-T. F. B. 

' Coal Waste Products from Mining Operations / UtiUsa^ 

I tion [^Production of Sulphuric Acid'] of . 1). Janko# 

.1. IviKs, aud K. Stirling. Eng. Pat. 12,770, .lime 0, 1903, 
III., page 1040. 

Caustic Soda and Sodium Hypochlorite ; Production of 

, by Electrolysis. F. jb errand, Manchester. Eng. 

Par. 19,774. Sept. 10, 1902. 

Soon M hydroxide and hypochlorite are produced from 
sodium chloride by continuously running a solution of the 
latter through a closed tank containing a load (or the like) 
cathode, and au anode consisting of discs or plates oi 
carbon (or the like) surrounded by the cathode. In the 
apparatus shown, the lead cathode forms the shell of the 
horizontal cylinder receiving the saline solution* The 
carbon plates are threaded upon a conducting axial rod or 
tul>e wi^in, which, if desired, may serve for the introduction 
of the solution. — K. S. 

Cyanides ; Manufavlurc of — , from Sulphocyanides. 

J. Tcherniac. Freiburg, Germany. Eng. Put. 17,976, 
Aug. 16, 1902. 

A solution of a thiocyanate (siilphocyanide) mixed with 
dilute nitric acid is heated, and a current of air is passed 
through the mixture, slightly in excess of the proportion 
required by.the equation HSCX + O3 *= HCX^ + SO,,. The 
gases are led through a tower, in which any nitric oxide 
present is removed by a stream of water or of dilute nitric 
acid ; and are then, after passago over anhydrous sodium 
sulphate, led over sodium carbonate or hydroxide, heated 
to about 450® C., to form a cyanide, nearly free from 
oyauate. — E. S. 

Air f Apparatus for Separating , into its Constituent 

Gases. H. Dumars, (.Tlenridge, New Jersey, U.S.A. 
Eng. Pat. 11,120, May 15, 1903. 

Two liquid-air vessels arc used, each of which communicates 
below with a liquid-oxygen receptacle common to both, and . 
is provided with a compressed-air condensing pipe within 
it, the vessels being enclosed by an insulating vacuum 
chamber. A double couuter^enrrent interchaoger cooiiMts 
of one high-pressuro air incoming pipe connect^ with aud . 
delivering to the two condensing pipes within the liquid-air 
vessels, and of two low-pressure outgoing pipes, one of 
which encloses the inconiing high-pressure pipe, and the 
other is enclosed by the same. The nitrogen vaporising 
from the liquid air is collected apart, and when the proper 
proportion of this has been taken off (about four-fifths), 
the residual oxygen is allowed to run into the oxygen tank* 

In one form of apparatus the compressed air, after 
being cooled in the waier-coolef, is used in an expansion 
eogine before delivery to the intorchanger. — E. S. 

United States Patents. 

Sulphuric Anhydride ; [('ontac(] Process of Making 

K. Kaynaud, Spy, and L. Pierron, Jette-St-Pierre, 
Belgium, U.S. Pat. 736,870, Aug. 18, 1903. 

See Eng. Pat. 10,254 of 1900 ; this Journal, 1901, 42. 

° — T. F. B. 

Sulphuric Acid; Absorber for the Manufacture Of — r— . 

J, B. F. Herreshoff,' Assignor to General Chemical Co., 
both of New York. U.S. Pat. 737,233, Aug. 25, 1908. 

The absorber comprises a receptacle, having an inlet for 
the gas to ba absorbed, with a funnel-shaped enlargement, 
extending downwardly, and an annular perforated plate ^ 
extending outwardly from the lower edge of the enl^^e* y 
meut with a rim depending from the outer edge of the 
Tberi^ is an outlet for maintaining the level of the li<|^ 
ahdv^ Hbe plate, so that the latter is kept immori^. 

■■ ‘V:- ' , . ■ .V . " ' 
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A gas^istributing device it cooDCCted with the inlet, and ^ 
located helow the level of the liquid ; and tubes for admitting 
a ddutiog agent at the lower part of the liquid have their 
discharge ends directed inwatdly. A cooling device* is 
arranged above the perforated plate. — BJ. S. 

Electrolytic Decomposition of Saline Solutions. A, B. 
/.archer, Assignor lo The Penobscot Cheiu. Fibre Co. 
U.S. Pat. 736.982, Aug. 2.% 1902. XI. A., page 1054. 

Fuenoh Patent. 

Aluminium Sulphate or similar Substances ; Calcining 
[^Drying"] — — . A. E. (.'uramcr. hr. Put. 330,055, 

March 7, 1903. 

6kk Eng. Pat. 48i30of 1903; this Journal, 1003,907. 

— T. F. B. 

Vin.-GLASS. POTTERY. ENAMELS. 

Glass ; Production of Easily Fusible — , without the 
Use of Lead or Boric Acid. E. Orton, juu. Trans. 
Amer. Ceram. Soc., 1903, 5, 305—337. 

Starting with common lime*soda glass, which was found 
to require too high a temperature, the author succeeded, by 
decreasing the proportion of silica from 2 * 5 to 2 • 0 molecules, 
Increasing the alkali from 0 .j to 0*6 molecule, employing 
0*3 molecule each of potash and soda instead of 0*6 of 
either alone, and by partly or wholly replacing lime by 
magnesia, baryta, or zinc oxide, in produciog a large variety 
of glasses which soften at about 650® (*. and melt at 750° C., 
whilst Cremer cones 010 melt from 875° to 925° C., and 
common window glass requires a temperature of 1155° C. 
The defect of .spelling, po.ssesse(l by the Cremer cones, is 
also exhibited by the above glasses, and if the cause cannot 
be overcome their value for use as cones will be considerably 
impaired. Another point still left unsettled is whether 
‘ any of the glasses are less volatile than the Cremer frit, 
under protracted exposure to heat, and investigations into 
the cause of this swelling, point lo absorption of sulphur 
trioxide, which is taken up in large proportion by the 
Seger irit, the lime and the barium glasses, whereas zinc 
glasses, magnesia glasses, and glasses containing both zinc 
and magnesium are less liable to absorb injurious quantities 
of sulphur. — C.S. 

Clay i Influence of Magnesia on . A. E. Hottinger. 

Trans. Amer. Ceram, isoc., 1903, 5, Ud — 183. 

Owing to the fact that the melting aud vitrifying points of 
clays containing magnesia are further apart than in clays 
containing lime, the former can be made into vitreous ware 
without great care iu burniug, and the ware will retain its 
shape even when the walls are extremely long and thin. 
Furthermore, such clays give dense bodies at comparatively 
low temperatures. 

To study the advantages of magnesia in porcelain 
mixtures, trials were made with lime and magnesia, and 
with dolomite containing .';()• 28 per cent, of calcium car- 
bonate aud 40 per cent, of magnesium carbonate, in 
coDjuucticn with Berlin porcelain body consisting of: 
clay substance, 55; felspar, 21*2; and quartz, 23*5 per 
cent. The mixtures were as follows, the table also giving 
the absorption when bred at the temperature of cone 1 and 
cone 5 respectively : — 


1 Absorption. 

No. ! Mixture. i 

I Conel. Cones. 

1 I Porcelain body 100, whit i UK 10 20 '2 ‘24*9 

a ' „ 100, fl 22 U irs 

^ s' „ H 100, dolomite 10 2«'2 12-4 

4 : „ „ 100, „ s lO'l 10’8 

ft j „ „ 100, magnesite 10 ]8'8 i 9*0 

« I .,100, ,. 6 13*2 6*0 

Porcelain body without addition i 21*3 U*4 

: __ . J 

flo. 6 proved the best, being a ver^ hard, close body, 
resisting the action of a hard steel point. The dolomite 
snixtures were superior to those containing whiting, but 
inferior to the magnesite mixture. 


That magnesia will not give the same result as an 
equivalent amount of lime was shown by taking a coqe 4 
mixture, consisting of: felspar, 0*3; oalctum carbonate, 
0*7; kaolin, 9*2; quartz^ 1*8: replacing the lime by 
an equivalent of magnesia, and firing the mixture at couo 1 
temperature, whereupon it was fbuud that the lime mixture 
vitrified while the magnesia mixture remained porous. 
When fired at cone 5 tbe magnesia mixture vitrified, but 
without any sign of melting, ► 

Interesting results were obtained with a “ shale” (vitrified 
ware) coutainiug: silica, 62*66; alumina, 21*26; ferric 
oxide, 3*50; lime, 0*92; magnesia, .0*54; alkali-, 4*60; 
percentage of loss by ignition, 6*44. These results are 
given below : — 





Absorption. 

No. 

Mixture. ' 

— 


j 



Cone 05. 

Cone 1. 

('one 3. j Cone 5. 

1 

fehale ICO, whiting 


‘ V 

^ J 


25 

21*9 


M*i1ed. 

2 

Shale luo, w'hiting 



^ 


121 

21) *4 

\ it rifled 

Melted. 

S 

Rhale 100. nmgiie- 





sito 21 

.32 *8 

7*3 

Vitrified. Shape 

4 

Shale 100, inugne- 



retained. 


sitelOi 

•28-4 

i 0'32 

„ Slightly 

ft 

Shale 100, dolomite 


1 

swelled. 


‘22 

' 22*4 

j 11*6 

1 Partially Melted. 

0 

1 Shale 100, doloinite 



, melted. 


11 

17*7 

12*1 

! Blistered ; „ 


Shale without audi- 





tions 

12*0 

0*78 

j „ : , 

1 1 


No. 4 was practically vitrified at cone 1, aud did not 
show signs of softening until cone 5, when it swelled slightly. 
'Ihe dolomite mixtures did not fulfil expectations, showing 
less range in melting and vitrihcaiion points than those 
containing lime, being still very porous at cone 1, but losing 
shape and partly melting at coire 3. — C. S, 

" Matt ” (Pottery) Glaze ; Development of . 

C. F. Biuns. Trans. Amer. Ceram. Soc., 1903, 6, 50 — ,57. 

The author’s researches were based on the fact that the 
best texture surface on certain copper-green glazes was 
exhibited by such as contained 0*35 of alumina ; and the 
results show-ed that this proportion is also the most favour- 
able for colourless matt glazes, ihe best effects being 
furnished with mixtures containing such bases as the 
following: lead oxide, 0*5 ; lime, 0* 1 — •0*2 ; baryta, 0*1 — 
0*2 ; zinc oxide, 0 — 0*2 ; potas.sium oxide, 0 — 0* 1. 

A dead matt, giving a crocodile-skin effect, was turuished 
by lead oxide, 0*575 ; lime, 0*170; porassium oxide, 0* 135; 
zinc oxide, 0 120; together with 0*35 of alumina and 
1*60 of silica. A brigut crystal glaze was obtained with 
lead oxide, 0*576 ; lime, 0’200; zinc oxide, 0*225; a 
beautiful texture matt with lead oxide, 0*575; lime, 0 * 200 ; 
zinc oxide, 0*132; potassium oxide, 0*90 ; aud a matt with 
lead oxide, 0*575; hme, 0*200; potassium oxide, 0*225, 
tbe proportions of alumina and silica being ihe same 
throughout. 

In examining the influence of silica it was found that a 
goo<l matt was obtained with 1*2, whilst 2 * 5 gave a brighter 
surface aud increased mobility, and the best intermediate 
contained 1 *95. This influence points to the probability of 
the matt lextuie being due to tbe particles of alumina 
which have been rejected by the glaze composition, but 
are combined when an extra amount of silica is used. As 
regards barium, its use enables the alumina to be reduced 
in amount ; but it does not seem reliable in tbe raw state, 
though it might bebave more favourably if fritted. ^ Lead 
seems to be mdispensable, though an excess U injurious ; 
and zinc, potash, and lime' are all desirable constituents of 
matt glazes.— C. S. 

Ceramic Colours f Undtrglaze E* C. Stover. 

Trans. Amer, Ceram. Soc., 1903, 6, 115-r-ll^* 

The trials were made with the oxides of copper, cobalt, 
nickel, uraoiom, manganese, chrobaium, and iron, apd also 
with a prepared chri>me-tin |>ink, all being used with two 
reduOina mixtures i ooa % Spinel to 
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tbe Seger formula, and the other a Cortleld flux ooiupouDd 
of flint, fiOO; pearl ash, 100; white lead, 50 ; whiting 50; 
and nittf, 50 parts. 

The best results were obtained under glazes of the 
following composition : Lime, 0*6 ; zinc oxide, 0*1; potash, 
soda, or lead oxide:, 0*3 ; alumina, 0*22; and silica, S*00; 
these glazes being fired at cone 6, whilst for cone 3 the 
proportions of alumina and silica were modified to 0*26 
and 2*90 respectively. Two other glazes, fired at both 
temperatures, also gave good results, namely (1) potash, 
0*3; lime, 0*7; alumina, 0*5; silica, 4*0; and boric acid, 
] *0 ; (2) lime, 0*48 ; potash, 0*19; zinc oxide, 0*13; lead 
oxide, O*‘20; alumina, 0*26 ; silica, 2*68; boric acid, 0*30. 
This last is the formula for what is known as Trenton 
glaze. In all cases the colours were betrer with the flux 
than with the ** spinel,” and little difference was found in 
trials made with the colours applied over the glaze. The 
inference is that the proper way to control colour and 
shade is to adopt the most suitable flux or hardening 
substance and to regulate the tints by the proportions of 
oxides and the mixture adopted. Greater uniformity of 
colour seems to be obtainable b^ using the oxides as 
luiderglaze colours than by calcining them to frit as a 
constituent of stained glaze. — C. S. 

Glazes (Stoneware') ; Studies on White Bristol ” . 

R. C. Purdy. Trans. Amer. Ceram. Soc., 1903, 5, 136 — 165. 

Thb author’s formula for white Bristol glaze, namely : 
potash, 0*5; zinc oxide, 0 4; lime, 0*1; alumina, 0*55; 
silica, 3*30; and borax, 0*01 — gave unsalisfactary results 
in practice, owing to defective physical properties, which 
caused the glaze to crawl badly, and scale off in large 
patches when handled. In experiments made to remedy 
the trouble, the following formulre gave the best results? — 


Potasli. ' 

Lime. 

1 Zinc Oxide. 

Alumina. | 

Silien. 

0*405 1 

0*104 

1 0*405 

0*605 

2*845 

0*450 


0*400 

0*600 

3*2.'>0 

0-.370 ' 

0*830 

1 0*4<'0 

o*‘boo 

2*900 

0.373 1 

0*2i!5 

I 0400 i 

0*600 

3*125 


The results prove, in comparison with the first formula, that 
as high a proportion as 0*55 equivalent of alumina can be 
used, but that chemical and physical reasons preclude; the use 
of so hi"h an equivalent of felspar ; hence the equivalent 
of potash must he reduced. In fact the high percentage of 
felspar was found to be the cause of the crawling of the 
first-named glaze*, and the resulting difiicultics were not 
counterbalanced by the increased fusibility. For c<me 7 
Bristol glaze, the use of 0*4 felspar gives a more fusible 
mixture in presence of 0*5 alumina than would 0*5 
felspar. 

With regard to the influence of alumina on fusibility, this 
is not always in direct proportion to the amount of alumina 
employed, but rather depends on the degree of reaction 
occurring between the ingredients, on the readiucss of the 
aluminiferous ingredients to fuse, on the readiness with 
which the most fusible element will become a liquid in 
which the other ingredients are more readily brought into 
combination, and on the physical condition of the ingredients 
.themselves. Seger found that greater fusibility was imparted 
to mixtures of 1 *0 equivalent of felsjiar with 1*0, 2*0, and 
3 * 0 equivalents of calcium carbonate by adding a farther 
0*5 — 1*0 of felspar. An explanation of this is to be 
sought in the behaviour of clay when burnt juit to the 
stage of dehydration — namely, that it will react with lime to 
furnish a puzzolanc cement, thus indicating sufficient 
activity on the part of the resulting anhydrous aluminium 
silicate to combine with lime at a lower heat. Bleininger 
has shown that clay becomes ready for chemical activity at 
u lower temperature than felspar when lime is present, 

In the case of Bristol glazes containiog no clay, the 
addition of felspar iaoreases the fnsiMliiy $ but a greater 
Influence is ezertqd in this direction hy addidoni of cloy, 
especially in. presence of lime, thoa shoiriog^ tht^ it is the 
reaction between thd two most refractory ingredientB, clay 
Ohd calcium carbonht^ thst lowers the fusing point tlm 


whole. Owing to this rettetion, glazoi cootaioiag 0*45-*« 
0*55^ equivalent of aliimiiut are the most fusible of any, 
provided the felspar does not exceed d * 4 equivalent ; and 
thik property brings the said glazes within the required 
range of fusibility of the average stoneware potter. 

The first gluzo in the foregoing table furnished abeaudfill 
white Bristol glaze at cone 4 when fired on a green stone** 
ware body in a majolica biscuit kiln, heated by gai, the 
temperature bidug raised as rapidly as possible in 48 hours. 
The same glaze gave excellent results wheu burned for 
20 hours at cone ‘2 in the glost fire ; but when tried in a 
stoneware kiln, where the temperature was raised slowly 
with coal, it needed cone 7 to furnish a good bright glaze. 
The time taken to mature the body and glaze has a direct 
influence on the quality, especially when the content of 
zinc is between 9*25 and 15 per cent, of the total weight. 
The more prolonged the firing after fusion begins, the 
brighter the glaze, since a larger proportion of the zino in 
suspension is dissolved and combined. 

The ratio of alumina to silica in the.se glazes is 
governed by physical ns well as chemical limitations, for 
while silica exerts a softening effect and helps to bring 
more zinc into solution, it, like feUpar, produces physical 
difficulties counterbalancing these advantages. The most 
favourable alumina : silica ratio is 1 : 5 to 1 : 7. 

Experinaents were made to show the relative effect, in 
various mixture.^ of the increase of felspar at the expense 
of the calcium carbonate. The results were plotted in 
curves, which show that the most fusible glazes can he 
obtained with 0 *3— 0 * 4 equivalent of felspar, the higher 
limit giving the greatest fusibility, hut that beyond this 
point any further increase renders clay glaze more refrac- 
tory. Where the ratio between potash and alumina is 1; 1, 
the fusibility is increased by adding felspar, in the absence 
of clay ; but the lower the equivalent of felspar the higher 
can the potash-alumina ratio be without the fusing point of 
clayleiH glaze being attained. A glaze with 0*8 equivalent 
of clay, 0*4 of lime, and 0*2 of felspar or potash, is as 
fusible as one containing 0*5 of felspar and 0*1 of lime, 
with only 0*3 of added day, owing to the action of the 
lirne on the latter ingredient. 

The most successful and economical glaze tried has the 
following formula: potash, 0*1; lime, o 2; zinc oxide, 
0*4; alumina, 0*50 ; silica, 3*08 ; and is recommended for 
stoneware at cones 6—7. For higher temperatures the 
alumina and silica could be increased, keef)iug the ratio 
I : 1*55, or diminished for lower temperatures, wtill pre- 
serving the same ratio and not allowing the alumina to fall 
below 0*48. — 0. S. 

Frkncii Patent. 

Ceramic Products ; Manufacture of , and Preparation 

of the Clay, Siiicious Compoundsy and Minerals therefor, 
Fr. Pat. 329,779, Feb. 27, 1903. 

See U.S. Pat. 722,791 of 1903; this Journal, 1903, 496. 

— T. F. B. 

IX.-BUILDING MATEEIALS. CLAYS, 
MOETARS, AND CEMENTS. 

Asphalt Industry; Recent Developments of the — 

W.H. Delano. Proc. Inst. Civil Eng., 1902— il 903, 152, 
[2], 3— 13. ’ 

The author has found that the best results for asphalt 
roadways, are obtained by placing a layer of asphalt 20 mm. 
(J in.) thick on a 4-in. bed of concrete composed of washed 
flint pebbles, river sand, and best Portland cement, gauged 
4, 3, and 1. Any cavities in the concrete revealed by , 
smooth edge are filled up with mortar coiupoied of 8 parts 
of sand and 1 of cement. In summer, five days shonld be 
allowed for setting, In winter seven days. For liquid- 
aspbalt footpaths, hydraulic-lime concrete may be used, 
with a mortar floating. Instead of laying the asphalt 
powder but (in which case the surface of the concrete mutt 
be dry), it may bo laid cold, by mixing it with petroleum 
spirit and a solution of india-rubber. Slabs of asphalt wear 
well where there is little traffic, and require no costly plaht^; 
00 the spot. They are laid in wet Portland-cement morttr 
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on a ooDorete bed/oemout being pmirod into the jointt, and 
afterwards swept otf with rf>awda«. I 

Asphalt bas beed found to protect buildings, bHdges, 
breakwaters, Ac., exceedingly well from the action of waien 
As aby water condensed remains iinabaorbed, however, 
flour, cement, Ac., must be kept off asphalt floors by means 
of wooden frames. 

The author specially emphasises the high value of asphalt 
foundations for arresting vibration — as in the case of steam- 
hammers, tunnels, iron bridges, heavy ordnance, Ac. It is 
also vety useful in protecting iron turrets from gun and 
shell Are, as it is not pulverised like concrete, but only torn 
asunder. 

A test for asphalt is mentioned, which consists in heating 
a piece on an iron plate. The asphalt should fall to pieces. 

— G. L. 

Sandstone, Artificial, or Sand Brick ; Contributions to the I 

Manufacture of . S. W Peppel. Trans. Amer. 

Ceram. Soc., 19011, 5, — 217. 

Tiir author believes that good brick can he produced by 
the processes patented by T. llarber, Heinzerling, 

T. Boas, W. Olschewskey, O. H. Anderson, H. E. Brown, 

P. J. Prior, and W. Schwarz respectively, and that the 
value of each resides in its ability t«) reduce the cost of 
prodaction i-ather than in any advantage in causing the 
chemical reaction in hardening, fhe dillerenco in the cost 
of producing brick by the last five of these processes would, 
it is* said, not exceed Is. 6d. per 1,000, and the difference in 
the prime cost of the plant is also relatively small. A well- 
equippe<l plant with a capacity of 20,000 bricks per 10 — 12 
hours’ day would cost about 4,000/. — ^5,000/. in America, 
and thO cost of production would be from 10«. to 1.5s. per 
1,000, whilst the selling price range.s, it is said, from 8‘25f. to 
60 f. per 1,000, — ('. 8. 

Brick i A Method for Makbig Enamelled — L. E. 
Barringer. Trans. Amer. Ceram. Soc., 1903, 5, 2.56 — 280. 

The body used was Tx)wer Mercer clay containing : silica, 
free, 24*20, combined, 34*66 ; alumina, 27*96; ferric 
oxide, 1*40; lime, 0*51; magnesia, 0*64; alkalis, 2*73; 
and water of combination, 8*82 percent.; and this clay 
burned to a bard, dense, pale buff body at cone 8. The 
glaze, which was applied to the soft-burned bricks, un- 
saleable to builders, had the formula— 0*3 potash, 0*6 lime, 
0*1 zinc oxide (I *0 RO), 0*4 alumina, and 3*825 silica, 
and was selected as the best of 26 mixtures tried. The 
white engobe gelected for application between the body 
and the glaze was composed of China clay, 50*0; flint, 
30*0; and felspar, 20*0 per cent. ; the formula being— 
0*156 potash, 1*0 alumina, and 4*80 silica; this proving 
the best out of four mixtures. To increase the tenacity of 
adherence between the engobe and the body, the former 
received an addition of 5 per cent, of sodium carbonate, 
dissolved in a minimum of water, after the engobe had 
been made up to the proper thickness. 

A few coloured eugobes were prepared, the best and 
cheapest blue being obtained by adding a solution of cobalt 
chloride to the engobe, the latter being sufliciently alkaline 
to ensure precipitation and uniform coloration throughout 
the mass. Iron colours cau also be obtained by the same 
method. A dark sa^e-green was produced by adding 
18 parts of raw chromic oxide to 87 parts of engobe; a 
satisfactory pink, by means of Seger’s pink slain (8—10 
per cent.) ; and a fairly good brown with 12 parts of 
commercial manganese (manganese dioxide, 81*01 per 
cent.; ferric oxide, 5*73 per cent.) and 88 of engobe. In 
an attempt to produce copper-greens, it was found that the 
copper volatilised at the edges of the brick, leaving a white 
edging, and on breaking a brick it was noticed that the 
copper had left the engobe entirely and settled in the glaze. 

In applying the engobe and glaze by dipping, the most 
convenient density was found to be 45® and 50 B, 
respectively, and the bricks were fired in smell rectangular 
down-draught kilns without saggars. Of the colours 
mentioned aWe, blue and manganese iipu-brown are the 
easiest to hnr», the eokmring agenft^ acting as Jttxes and 
giving uniform shades. Chrome-^reea end ehrome^tin- 
pink, however, require fully matured ^huies, and must be ^ 
fired in the hottest parts of the kiluv / / 


To teat the dorahllity of the brickf, a nomber of them 
were laid to form the top courses tn a stack of one ol the 
kilnsr und though exposed to extretne fluctuations of 
temperature for an entire winter, remained entirely free 
from cracking. 

A plant for manufacturing such enamelled brick $s also 
described in the paper. — C. rf. . 

Cements ; Recent Investigations in — . A. V. Bleininger. 

Trans; Araer. Ceram. Soc., 1903, 6, 74 — 104. 

Aftku reviewing the work done by various investigators 
since 1857, the author reports on his own researches, con- 
ducted for the Ohio Geological Survey. Wh-n clay sub- 
stance is heated with amorphous calcium carbonate, the 
lime commences to act soon after the liberation of carbon 
dioxide has begun, and the clay is completely decomposed 
at about 85o® C. The attack on free quartz begins at 
about 950^ C., but free silica that will not ptiss through a 
120 — 150-raesh sieve is unaffected at temperatures up to 
1,350® ('. telspathic minerals are attacked almost ns 
readily as clay. The action of crystalline calcium car- 
bonate is more sluggish than the amorphous form, especially 
below 1 1 00® C. 

Chemical Activity of Calcium Oxide. — This was examined 
by grinding calcium carbonate intimately together with 
flint in a w’et ball mill, to furnish a mixture of the 
formula 0*2.5(ya();8iO.>, which was then burnt at 800° — 
1,350® C., the iutermediato temperatures rising by 100® 
to 1,200® C. The amount of silica rendered soluble 
increased from .5*94 per cent, at 8')0® C. to 22*73 
per cent, at 1,350® C. There is an intimate connection 
between the progress of this reaction and the evolution of 
heat due to the hydration of the lime, very little heat 
being disengaged by calcium silicates or those of magnesia. 
The calorimetric hydration values, however, merely indicate 
certain general tendencies in the lime and magnesium 
series, and cannot be used as a basis of exact calculations 
of chemical composition, unless special precautions be taken 
to minimise error, the risk of which increases with the 
basicity of the mixture. 

Physical Analysis of Cement. — In examining American 
cements for evidence of careless manufacture, use was made 
of the following modification of the V^'hitney method of 
physical analysis : — 5 grms. of the dried raw cement mixture 
are made into a thin paste with water, and washed through 
sieves of 8U, 120, and 130 meshes per inch in sucoession, 
the residue in each case being dried and weighed. The 
portion passing through the finest sieve is made up with 
water to 200 c.c. in a 250 e.c. beaker, where it is stirred 
for one minute, left to settle for an equal time, and the 
supernatant liquid carefully siphoned off. This operation 
is repeated until the liquid is clear, whereupon the residue 
is dried and weighed. The washings are next concentrated 
to 200 C.C., stirred as before, left to settle for three minutes, 
and syphoned off, this treatment also being repeated till the 
supernatant liquid is clear. The residue in this case is dried 
aud weighed, and the washings are put through a third 
treatment, wherein the period allowed for repose is in- 
creased to nine minutes, the final sediment being dried and 
weighed. These operations furnish three grades of sediment 
of less size than the grains retained by the 200-meBh sieve, 
namely, 0*0088 — 0*0004 in. (for quartz), 0*0016 — 0*0002 
in., and 0-00 11 — 0*00014 iu., respectively. The same 
method was applied to burnt and ground Portland cement, 
though in their case alcohol redistilled over caustic lime 
was used. 

Function of Chemical Composition with regard to 
Hydraulicitg of Cemtuts. — In one series of. tests in this 
connection, use was made of synthetical Roman cements, 
burnt at 900®, 1,000®, and 1,100® 0, respectively. The 
clay was introduced in two ways; first as kaolin with 
46*4 per cent, of silica, 39*7 per cent, of alumina, and 
13*9 per cent, of moistnre ; secondly as a Duxture of 
kaolin and flinty' oontaining 70 per cent, of silica, 22*21 
piir cent of alumina, , and 7*7. of moisture* In the one 
c^ Ihe ratio silica: alumina was l*17il, and iu the 
othe^ 1 : 1 ^69. / The lime was best whitings and the 
whole after beihir • Esotthd ' ivet in a ' noreelain ball mill 
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for 8ix lioiiri, wb^ hMed for two hours at the tem- 
peralore epeoifle^. "In the other series* urith Ainei^ean 
fiataral cements, a nattirai dolomitic limestone from Ohio 
used to replace the lime molecule bf the double 
moleeule of luagnesium-calcium carbonate m equivalent 

a rtfon. The results of the first series are held to 
;te that the temperatures employed were too low to 
bring out the full hydrauUcity of the mixtures ; aud that 
ka^h is loss efficient than the kaolin'dint mixture. In 
the s^ond series a harrow temperature range of hydraulic 
activity is indicated ; and the breaking down of the silicates 
seems to be due to the two rates of hydration of magnesia 
and lime. 

An extension of the same trials to Poitland cement 
shows that the best cements are produced from clays rich 
in silica, provided the lime ratio is suitable and the grinding 
and burning have been properly performed. In many 
cases benefit is derived from the addition of free silica 
as sandstone, the stone being first calcined in a kiln, 
quenched while hot, and added in a ground condition, to 
overcome the difficulty experienced in grinding quartz 
when enveloped by particles of clay. Vitrification and the 
behaviour of poor cements can often be improved by adding 
a small quantity of iron ore ; and the greater P^rt of the 
iron in rotary-kiln clinker is in the condition of ferric oxide, 
notwithstanding that the colour is black. — C. S. 

Electro - Endosmose ,• Technical Application of 

[Drying Wet Clay'], Count von Schwerin. XI. A., 
page 10.53. 

English IVtknt. 

Woodf Impregnation of [m/7A Tar^Oils], O. Heise, 

Berlin. Eng. Pat. 22,805, Oct. 20, 1202. . 

Ser Fr. Pat. 325,486 of 1902 ; this Journal, 1903, 608. 

— T. F. B. 

United States Patent. 

Eireproofuig Wood ; Proresf: of — — , A. M. Pierce, 

Brooklyn, Assignor to B. li. Gilbert and VV. II. I’eddle, 
Now York. U.S. Pat. 737,468, Aug. 25, 1003. 

See Eng. Pat. 14,522 of 1903; this Journal, 1903, 998. 

--K. A. 

French Patents. 

Wood ; Method of Impregnating — with Tar-Oil, 
O. Ueisc. First Addition, dated Feb. 26, 1903, to Fr. 
Pat. 325,486, Oct. 21, 1902. 

Instead of impregnating wood with oil under pressure, 
solutions of salts or a mixture of a salt .solution with an 
antiseptic body may be used. The treatment with steam 
under pressure may be replaced by treatment with super- 
heated steam or with hot gas under pressure, or with a 
mixiure of the two. — A. G. L. 

Bricks; New Composition fur Light — . A. MarsauU. 
Fr. Pat. 329,500, Feb. 18, 1903. 

The bricks consist chiefly of one of two minerals, having 
the composition 92 to 96 per cent, of silica aud 8 to 4 per 
cent, of alumina, and 82 to 86 per cent, of silica and 18 to 
14 per cent alumina, respectively. The first is used for 
making very hard bricks capable of withstanding great 
pressures and elevated temperatures, the second for par- 
titions, filling up, &c. The powdered mineral is mixed 
with 5 to 25 per cent, of bran, sawdust, bark, iHec., the 
mixture moistened, and moulded in a press. The bricks 
obtained are allowed to dry in the air and burnt as usual. 

—A. G. L. 

Artificial Slone ; Process and Apparatus for Making 
V E. Eaton. Fr. Pat. 829,671, Feb. 24, 1908. 

8be Eng. Pat. 2372 of 19b3 ; this Journal, 1903, 698. 

; — T. F. B. 

Silicon, Carbon^ and Oxygen in Chemical Comkiriation ; 
Compounds [Refiracto^j Material] containitm and 
their Manujactars, The Aoheson Qo. , Fr. Pai. 829,778, 
Feb. 27, 1908. ^ 

See Eng. Pat. 8629 of 1903 and Pat. 722,792 of 1903*; 
this Journal, 1908, 748 and 500 ro^pktlvaly.-^ T^ F; B. 


Jlrfractorg Material obtained without Boasting. , 

H. EstW. Fr. Pat. 829,802, Fob. 27, 1908. 

A refractory material is produced by treating tn k mould 
or press a mixture of clay (10 parts), plumbago 
“ash of charcoal ** (20 parts), sulphate of oi* qf 

iron (4 parts), and ferric oxide (16 parts), with fUfficl^mt 
water to ft)rm a plastic mass. — A. S. 

Asphalt and Bitumen; ('omposition of for Paitfig 
and other Purposes, II. I). Blake, I'r, Pat. 329|f0,8> 
March 6, 1903. 

The composition consists of lU parts of natural bitumen, 
40 parts of fine sand, powdered chalk or similar substance, 
ami 50 parts of miueral asphalt. — A. (1. L. 

X.-METALLUEGY. 

Steel } The Heat Treatment i\f . W. Campbell. 

Iroti and Steel Inst., Sept. 1903. 

The author’s experiments with a stoi 1 containing 0*50 per 
cent, of carbon, 0 per cent, of manganese, 0*094 per 

cent, of silicon, 0*098 m>r cent, of phosphorus, aud 0*08 
percent, of sulphur, le«l him to the following couclugion:^ : — 
The structure of tin* steel used, depended upon the two 
constituents present, namely, ferrite and pearlito. The 
pearlite will show' the finest structure when the steel ha* 
been heated to just above Acj, or when it has been trans- 
formed into martensite. Heating to temperatures above 
this point will eause a coarser structure. Above Acj, the 
ferrite begins to diminish in size, owing to its being dis- 
solved in the martensite. This process continues until tho 
whole of tho ferrite is dissolved, when the change, Acj^.-,, 
is complete. Tho finest structure of the whole alloy occurs 
when these two changes balance, apparently nt a point just 
below that when* Ac^w;, is complete. The best finishing 
temperature is one such that the bars leave the rolls as 
near Ac^-i as possible. — A, 8, 

Steel Rails; Sorbitic . J. E. Steml and 1 

A. VV. Kichiirds. Iron and Steel lust., Sept. 1903, ; 

The usual method for the production of sorbite, which may 
be regarded as pearlite which has not been able to separate 
into ferrite and eenientite by reason of lack of time, 
or from some other cause, aud which confers upon steel 
greater tenacity and toughness, has been to reheat the steel 
and quench in oil, or to quench completely in water and 
reheat to dull redness. The authors avoid reheating, but ^ 
quench tho licads of the steel rails, as soon as they aro 
sawn to length, so that a point below Ari is reached, and 
thus allow the residual lieiit in the rails to do the tempering. 
It is found that by this method, although the elongation is 
decreased, the contraction of area remains practically the 
same. The authors believe that by specially treating steel 
rails in the manner described, their life will be increased 
from 25 to 50 per cent., and they state that pearlite should 
bo replaced by sorbite in all structural steels which have to 
be subjected to friction, percussion, or vibration when in 
use.— A. 8. 

Steel Rails high in Manganese; Notes on the Heal 

Treatment of . J. S. Lloyd. Iron aud Steel lust., 

Sept. 1903. 

The author finds that at the ordinary normal heatsaitable 
for rolling ingots, steel containing t)*46 per cent, of carbon 
and 1*33 per cent, of manganese is made exceedingly 
brittle, if it is not further treated, but allowed to cool on 
the mill floor. Slow cooling in tho furnace after heating 
for 18 hours at 950® C. makes tho material about twice at 
ductile as it was^ in the original rail, but the tenacity it 
considerably reduced. Heating to tho rolling temperature 
oantet an enormous. development in the size of gripDi^ 
bat these are broken up by heating to 950° C. and tubte- 
uent slow cooling, the structure obtained being ' 

ne as that of the normal rail. — A S, ^ 


lOJO 


JOUENAL OF THE SOOIiriT OF CHEMaWE/ mDTJSTSf . A t8ept»o.«06. 


Sitelt Beiloratiw of Dangercmly Cry$talliite by 

Heat Treatment J. E. Stead and A, W. Ricliarda. Iron 
and >Steel Inst., Sept. 1903. ^ 


ad^^ons of silicon lower AR* to a sd^jp^veater extent, as is 
shown in the following table , 


When steel is heated at a high temperature, causing it 
to be brittle, a microscopic examination shows a great 
development in the size of the crystalline grains. The 
temperature necessary to cause such deterioratioif is only a 
little above that to which steel is commonly heated previous 
to rolling or forging. Reheating to about 870° C. is 
found, in nearly all cases, to restore to it the original 
structure. Indeed, the results tend to show^that a short 
reheating to about 900° C. makes the steel better than it was 
originally, especially in the case of high carbon steels. 

Forgings of unequal section are preferably heated to 
850°— 900° C. and cooled in air, oil, Ac., being finally 
annealed in a furnace at a dull red heat to remove the 
slressw produced hy rapid cooling. — T. F. B. 

Steel} Diffusion of Sulphide through . 

E. 1). Campbell. Iron and Steel Inst., Sept. 190,3. 


Silicon ! 

1 Temperature 
' . at which 

jH?r Cent. 

_ 1 

Ar* occurs. 

0*02 ! 

740'^ C. 

ro3 ; 

73.'i'’ C. 

:-94 ! 

725'^ C- 

2-91) i 

71.3^ C. 

4-6U i 

7():F C. 

4'8fl 

(!J>F C. 

7-47 

678® C. 


Displacement. 

Displacement 
per 1 per Cent, 


of Silicon. 

7® 

6*^ 

15® 

! 7-7® 

27® 

9*3® 

37® 

1 S*2® 

4«i® 

9*4® 

62° 

8 '3® 


Kight ]>hotomicrographs showing the microstructure of 
the various alleys are included in the paper. 

With rceard to the magnetic properties of the alloys, 
the permeability for low magnetic fields increases with 
increasing additions of silicon, and the coercive force and 
hysteresis loss decrease. — -A. S. 


FuRTiiEii experiments are described which show that iron i 
is permeable to sulphides when heated above 1200° C. (See j 
this Journal, 1896, 90G, and 1897, SOI.) ; 

The asbestos covering which enclosed the iron tubes j 
used in the experiments was found to be converted into a | 
hard greenish-black scale, containing amounts of sulphur I 
varying from 0*31 to 0*57 per cent, and iron 17*25 to | 
26* 13 per cent. When, instead of using oxysulphide of | 
iron alone, nickel sulphide (N^S;,) was also introduced | 
into the tubes, the diffusion took place just the same. j 

— T. F. K j 

Iron} Influence of Silicon on . T. Raker. Iron and j 

Steel Inst., Sept. 1903. ' 

The author prepared a series of iron -silicon alloys con- I 

laining from 1 to 1 1 per cent, of silicon, aud only traces 

of other elements, and studied their mierostruciure and 
mechanical and physical properties. It was found that the | 
addition of silicon to iron increases the elastic limit and | 
tenacity, hut reduces the ductility. If the alloy be well j 
annealed, the loss of ductility is not very considerable tiutil j 
the amount of silicon reaches S per cent., after which it I 
becomes very great, the ductility being almost nil with i 
4 per cent, of silicon. The alloys gradually increase in I 
hardness with the addition of silicon. 

The effects of heat treatment on the alloys are shown in 
a series of cooling curves. The addition of 1*2 per cent, of 
silicon to iron entirely eliminates AR^ and lowers the 
temperature at which AR^ occurs to 733° C. Further 


Iron and Tungsten ; Alloys of . R. A. Iladfield. 

Iron and Steel Inst., Sept. 1903. 

The author prepared and examined a series of iron-tungsten 
alloys, containing from 0*10 to 16* 18 per cent, of tungsten, 
and (with the exception of carbon, in the alloys containing 
7*47 per cent, or more of tungsten) only small percentages 
of other elements. As in the case of iron -nickel and iron- 
chromium alloys (this Journal, 1892, 910; 1900, 150), the 
addition of silicon or aluminium Avas necessary to obtain 
sound alloys. 

Cast Alloys . — With increasing proportions of tungsten 
the toughness of the alleys diminished aud the hardness 
increaBed. No zone of brittleness — followed, on further 
addition of the alloying metal, by a return to toughness — 
was observed, as was the case with iron-manganese aud 
iron-nickel alloys (this Journal, 1888, 211 ; 1900, 150). 
The magnetic susceptibility of the alloys is not diminishod 
by increasing amounts of tungsten. 

Forged Alloys . — The peculiar “ silky fracture regarded 
as characteristic of tungsten steels, was only observed when 
the carbon exceeded per cent.; it appears to be caused 
by the presence of carbon in combination with tungsten 
Unannealed alloys containing up to 1*49 per cent, .of 
tungsten showed a certain amount of ductility, but the 
toughness rapidly diminished with higher amounts of 
tungsten.’ The ductility is considerably increased by an- 
nealing. The elastic limit of unaunealed alloys, containing 
up to 1 *49 per cent, of tungsten, is only slightly higher than 


Analysis. 


Uniiauncaled 
Test Bars. Load in 
Tons per Sq. Inch. 


Annealed 

Test Bars. Load in 
Tons per Sq. Incli. 




A 

B 

C 

1 ) 

£ 

« 

H 

I 

J 

K 

h 

M 


C. 


Mn. 


” * I e? Q « Q 

=5-1 

1^ » I H 


fc .' i 

' -2 g ! .r 
1 ti ! .2£ 


< ■ 

*3 ; 3**^ 
I w 


II 


Gbc 

i-S 


.2 S 

!*< 

o 


I ForKCil 
! Oonipn'ssion 
' Tests (Uii- 1 
' annealed 
Material). 

I Load in , 
Tons per i 
8q. Incli. 


c 

'5S2 

30 = 


Cast I Forged 


Bending 

Strips. 


Bending 

Strips. 


IF 


§2 
c c 




5 w 
c c 





1 


Tons. 

Tons. 

Per 

Cent, 

Per i i 

Cent.l Tous.i Tons. 

Per 

Cent. 

Per 

Cent. 

Tons. 

Per 

Cent. 

Bent 

to 

Bent 1 
to 1 

Bent 

to 

Bent 

to 


Per 

Cent. 


0*13 

0*22 

0*10 

20 

25 

85 

60 

14 

22 

43 

65 



66® 

10.4® i 

Double 

Double 




0*16 

0**22 

0*20 

22 

27 

40 

60 

16 

22 

46 

GO 

?io 

52 

64° 

Double 



3*055 

5 


0*15 

0*29 

0*40 

24 

31 

33 

59 

18 

25 

39 

m 

30 

50 

31° 

158° ' 


,, 

.. 

. , 


0*13 

0*18 

0*36 

20 

27 

87 

58 

16 

23 

45 

69 



51° 

Double 


„ 

, . 

. . 


0*21 

0*18 

0*81 

29 

32 

35 

63 

18 

26 

37 

53 

.. 


31° 



„ 




0*22 

0*18 

1*20 

25 

33 

25 

40 

17 

27 

37 

54 


, . 

63° 







0*21 

0*26 

1*49 

20 

34 

26 

46 

19 

28 

37 

54 


48 

18° 



2 i62 

8 


1 0*28 

0'28 : 

3*40 

81 ! 

41 

29 

51 

23 

34 

1 34 

63 

40 

89 

23° 


110® 

„ 

1*392 

2 


0*88 

0*2<l 

7*47 

37 

63 j 

14 

18 

24 

40 

: 25 

; 88 

40 

. 22 

6° 1 

41 ° , 

84° 

,, 

2*797 

4 


> 0*46 

0*28 

8*SS 

i 45 ; 

64 


2 

25 

42 

I 23 

1 3*2 


1 . . 

1 0° I 

32® 

45J 

„ 

. , 

, . 


0*63 j 

0*25 

10*66 

55 i 

80 ! 

5 

1 4 j 

! 28 

4H i 

10 

10 


I . . 

6° 

28® 1 

lu^ 


i . 



0*76. 


15*65 

Too hard to machine. 

1 27 

57 

8 1 

2 

50 

9 

8° 

lO®* 1 

5® 

168° 1 

3*920 

*6 


0*78 

16*18 

60* Broke 
I short 
at 53. 

i 


27 

43 1 

1 

1 1 i 

. i 

■' ' 

i 

70 

3 

2® 

I 

I 

1 

3® 

96® 1 

3-574 

5 


' Bar measured up to 80 tons, hut no cot obi* rved. 
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in steel containtiig ^similar amounts of carbon ; but with 
higher proportions of tungsten, a considerable increase was 
observed, owing, in great measure, to the “ self-haniening ” : 
effect of iroo'tungsten alloys on cooling during the forging 
process. The annealed alloys have a comj)aratively low 
elastic limit, the effect of tunfisten in this respect being : 
quite different from that of nickel, chromium, or manganese. 
The tenacity of the unannealed alloys increases with the 
proportion of tungsten, but this is probably due rather to 
hammer-hardening or self-hardening, than to the pre- 
sence of tungsten. The tenacity of the annealed alloys 
is comparatively low. Annealing considerably increases ' 
both the elongation and reduction of area of iron-tungsten 
alloys. The results of the compression tests conhrmed the 
fact indicated by tensile and other tests, that tungsten does ; 
not, when the amount of carbon is comparatively low, ' 
greatly stiffen or harden iron. i 

The chief results of the various tests are^shown in the ■ 
accompanying table, page 1050. 

The addition of tungsten, like that of manganese, chro- 
mium, Sdc.t to iron, greatly hinders or prohibits the welding 
together of specimens. 

The magnetic qualities of iron-tungsten alloys have been 
previously investigated (this Journal, 1900, 911). 

The effect of heat treatment on the alloys is shown in a 
series of curves prepared by Osmond, who states that : — 

(1) If the temperature does not exceed 8.50° C., the | 
curves do not sensibly differ from those of steel without 
tungsten. 

(2) If the temperature reaches about 1040° C., ARj is 
very sharply lowered ; AR3 and AK.j are not altered. 

(3) When the temperature reaches 1300° C., AR3 and 
ARj ft**® al^^o lowered, and t« nd to rejoin AR,. 

(4) Under certain conditions Allj appears to divide into 
two portions. 

The author finally discusses the properties of self-harden- 
ing steels (this Journal, 1903, 300, 422).— A. S. 

Metallic Oxides ; Reduction of , in a Current of 

Hydrogen. F. Olaser. Zeits. anorg. Chem., 36, 1 — 35. 

Chem. Ueutr., 1903, 2, [H], 482. 

Silver oxide is reduced to silver suboxide at 34° C., and 
to metallic silver at 63° C. Yellow mercury oxide begins 
to lose oxygen at 75° C., red oxide at 91° C., and crystalline 
red oxide at 140° C. Copper oxide prepared from the 
nitrate is converted into metallic copper at 150° C., 

“ powdered copper oxide, on the other hand, onlv at 
194° C. Lead peroxide yields lead oxide at 194**^ C., 
greyish-green suboxide at 211° C., and metallic lead at 
235° C. Cadmium oxide was reduced to metal by heating 
in a current of hydrogen for three hours at 290° — 300° C’. 
A nickel compound ot the composition, NijO^H^, obtained 
by precipitating a nickel salt with an alkali hypochlorite, 
lost one atom of oxygen at 50° C., and by further heating 
at 109 ’ — 112° C., was converted into nickelous hydroxide, 
Ni(OH)2. The latter when heated in the air, at 255°— 300° C., 
formed nickel monoxide, which when heated at 230° C. in 
hydrogen, was converted into black nickel suboxide, Ni./>, 
and at 500° C. into metallic nickel. Cobalt sesquioxide 
when heated in a current of hydrogen gives the protosesqui- 
oxide, C03O4 at 194° C., the monoxide at 207° C., and 
metallic cobalt at 500° C. From ferric oxide there are 
formed the magnetic oxide, FcgO^, at 298° C., ferrous oxide 
at 305° C., and metallic iron at 495° — 500° C. Manganese 
peroxide is reduced to the sesquioxide af; 183° C., to the 
oxide, MDsO^, at 230° C., to manganous oxide at 296° C., 
and to metallic manganese above 1200° C. Zinc oxide is 
acted upon slowly by hydrogen at 454° C. The author 
proposes to make use of the reduction of metallic oxides 
by hydrogen for the quantitative determination of different 
oxides in mixtures,- for example, in mixtures of copper 
oxide with the oxides of zinc, iron, nickel and silver. 

—A. S. 

Sulphur in Iron and Steel; Apparatus for the Deter- 
mination of . A. Kleine. XX III., page 1064. 

Lead and Silver ; Determination of — — , by the Dry 

Method, in Ores containing Copper and Antimony, E. 

Frost and E. Lecoeq. XXI 11., page 1066. 


Areenic ; Determination of , in Ores and Metallwrgicol 

By-products, E. Prosi and K. von Winiwarter. XXtll., 
page 1066. 

English Patents. 

Steel from Chromic Pig Iron ; Method of Manufacturing 

. C. M. Leitch, London. From O. Massenta, 

Wiesbaden. Eng. Pat. 26,980, Doc. 6, 1902. 

Seb Fr. Pat. 329,132 of 1902 ; this Journal, 1903, 1002. 

— T. F. fi. 

Ores; [Magnetic^ Treatment of . II. F. Camplnjll, 

Melrose, Muss. Eng. Pat. 6811, March 24, 1903. 

See U.S. Pats. 723,362 and 72.3,363 of 1903 ; this Journal, 
1903, 558.— T. F. R. 

Metal Castings or Alloys; Process of Manufacturing 

Homogeneous . C. A. Jensen, London. From H. 

Goldschmidt and W. Mathesius, Esseu-on-the-Ruhr, 
Germany. Eng. Pat. 22,294, Oct. 14, 1902. 

See U.S. Put. 733,957, July 21, 1903 ; this .Journal 1908, 
953.— E. 8. 

Precious Metals; Recovery of . 11. L. Siilman and 

H. F. Kirkpatrick- Picard, Loudon. Eng. Pat. 27,360, 
Dec. 11, 1902. 

The pulped ores, mixed with a liquid solvent for the 
precious metals, arc passed upwards into an apparatus con- 
sisting of concentric, invertwl, conical, or similar vessels, 

I having amalgamated surfaces, the narrow intervening spaces 
I being filled with a descending body of mercury, kept con- 
tinuously charged with an amalgam of sodium or other 
electropositive metal, 'fho process is also applicable to the 
recovery of precious metals from solutions that have been 
removed by previous filtration from ores or slimes under 
treatment. The mercury may be continuously charged 
with sodium in a connected apparatus by eleclrolysis. 
Compare Eng. Pat. 7157, April 4, 1901; and U.S. Pat. 
708,504, Sept. 2, 1902 ; this Journal 1902, 1081 and 1234. 

— B. S. 

Precious Metals ; Extraction of — — , from their Ores, 
J. B. De Alzugaray, Shortlands, Kent. Eng. Pat. 
17,709, Aug. 12, 1902. 

The finely-divided ore is mechauicalljy agitated in a vessel 
containing solution of a cyanide, into which a gaseous 
oxidising mixture, consisting of a gaseous halogen, with a 
halogen acid, or combined with oxygen, or ozonised air, 
steam, &c., is blown. Or the ore may oe agitated in water, 
and the gaseous mixture blown in may carr^ with it a 
gaseous cyanogen compound. The present invention is 
stated to be widely different from the bromocyanido 
process by the use of an acidified oxidiser, so that a bromo- 
cyanide is not produced. After some hours treatment, the 
precious metals are recovered from the separated solution 
by any suitable process. Compare U.S. Pat. 701,002, 1902, 
and Eng. Pat. 15,541, 1901 ; this Journal, 1902, 863 and 
[ 1140; also U.S. Pat. 724,076, March 81, 1908; and Eng. 

Pat. 17,322. Aug. 6, 1902 ; this Journal, 1903, 558 and 913. 

I — E. S. 

I Fine Ores, Granulated Ores, or Sand Ores ; Process of 

\ Preparing , for Moulding them into Briquettes 

i and Making them Fit for Use in the Blast Furnace. 

I W. Huffelmann, Duisburg, Germany. Eng. Pat. J 0,648, 

! May 11, 1903. 

I The fine ores are mixed with dust of coke or charcoal, 
and are completely dried by heat in a suitable apparatus; 

; molten tar is then added to the hot mixture, and the mass 
is moulded into briquettes under high pressure. In some 
• cases the briquettes are baked at a bright red heat before 
I storing. — K. 8. 

Aluminium ; Manufacture and Method of Applying a 
Special Solder for Joining . C. McArthur, Aber- 

deen. Eng. Pat. 28,605, Deo. 27, 1902. 

I To form the solder, ammonium chloride and heavy mague- 
I sium carbonate are successively stirred into molten zino 
and block tin is then stirred in, all these being in stated 
proportions. The manner of using the solder is described. 

— E. S. 
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Soldering (Composition ; A Liquid - « . J, CallmanQ and 
R Borrnann, Berlin. Eng. Pat. 13,557, June 17, 1903. 

The composition consists of finely-powdered tin or an 
equivalent alloy, worked into a paite with a deoxidising 
agent, such as zinc chloride, and a thickening substance, 
such as cellulose. The paste is applied with a brush, and I 
the soldering is effected by applying a fiame to the joined | 
prepared surfaces. — E. S. ! 

Unitbd States Patents. j 


when open, serves as a spreader or distributor. The inlet 
pipe entering at the bottom, for the ** current of ore,'’ is 
connected to the valve, and is supplied from an elevated 
ore reservoir and a pressure cylinder. To the inlet is also 
connected an injector consisting of a cone adjusted within 
a suitable socket coupling. — E. S. 

Fbench Patents. 

Steely Cast-Irony ^'c. ; Rapid Process of Cementing , 
J. Ijccarme. Fr. Pat. 327,984, June fi, 1902. 


Nickel-Iron Alloys ; Process of Making , direct from 

Ores. N. V. Hybinette, Bayonne, N.J., Assignor to 
International Nickel Co., N.J. U.S. Pat. 736,400, 
Aug. 18, 1903. 

Ores ooinposed mainly of iron, nickel, and copper sulphides, 
are roasted with salt, the material being heated to a tem- 
perature at which iron and nickel chlorides will be decom- 
posed. The cooled mass, after copper chloride has been 
leached out, is employed directly in the production of 
nickel-steel. — E. S. 

Rebellious or Refractory Ores [of Precious Metals'] ; 

Treating . A. M. Beam, Denver, Col., Assignor to 

the Beam Converting Furnace Co., Col. U.S. Pat. 
737,059, Aug. 25, 1903. 

The finely-powdered ores, mixed with an oxidising flux,” 
such as a mixture of carbon, sodium chloride, sodium 
nitrate, and silica,” are heated in a closed muffle to from 
250° to 500° F., with exclusion of air, until the sulphides 
are partially oxidised to sulphates without ignition of the 
sulphur ; heated air is then admitted, a low heat ” being 
preserved, to complete the oxidation of the sulphides into 
sulphates “ without causing cementation or coating of the 
ore particles with residuum of sulphur, and to leave the 
gold and precious metals in a free and amalgamable con- 
dition.” The ore is then mixed with water, and submitted 
to amalgamation, the concentrates being again subjected 
to the process. — E. S. 

Zinc and Copper ; Treating Ores for the Recovery of . 

A. M. Beam, Denver, Col., Assignor to the Beam Con- 
verting Furnace Co., Col. U.S. Pat. 737,060, Aug. 25, 
1903. 

The powdered ores, mixed with an oxidising flux, are gently 
heated in a closed muflle with exclusion of air, and later, 
with admission of heated air, the process being so conducted 
as to promote the formation of sulphates, without ignition 
of the sulphur, as described in the preceding abstract. 
The converted ores are then leache<l with water, and the 
metals are precipitated from the solution. — E. S. 

Precious Metals; Process of Recovering — [from Refrac- 
tory Ores], A. M. Beam, Denver, Col., Assignor to 
the Beam Converting Furnace Co., Col. U.S. Fat. 
737,061, Aug. 25, 1903. 

The ores, after oxidation of their sulphides to sulphates by 
the treatment described in the two preceding abstracts, are 
reground and are then subjected to amalgamation. — E. S. 

Gold and other Metals ; Apparatus for Extracting , 

from Ores. B. L. V. Naillen, San Francisco, Cal. U.S. 
Pat. 787,633, Aug. 25, 1903. 

An airtight concentrating tank, consisting of two cone- 
shaped sections united at their greatest diameter by flanges, 
is fitted centrally within a settling tank, the inlet to which 
is in communication with the outlet at the top of the con- 
centrating tank. An intermediate strip projecting outwardly 
is secured between the flanges mentioned and supports a 
perforated diaphragm dividing the settling tank into two 
sections. The settling tank has a number of compartments 
in Its upper qMtion, connected to the outlet to the inner 
tank, and its mwer section is connected to a precipitating 
box. A convex-concave valve is disposed transversely in 
the concentrating tank, controlled by a vertical hollow 
stem passing through the top, and operates, when closed, to 
separate the tank into an upper and a lower chamber, and. 


The active material used to effect the cementation of iron 
and steel surfaces is an intimate mixture of powdered 
charcoal with an equal part of a concentrated aqueous 
solution of potassium cyanide, for which, in some oases, 
potassium ferrocyanide may be partially or entirely substi- 
tuted. This mixture may be formed into a paste with 
gelatin, dextrin, or the like. Also, any one of those 
mixtures may be combined with a salt or oxide of nickel, 
chromium, manganese, tungsten, molybdenum, &c., in order 
to obtain a superficial layer in cementation, of diverse 
qualities, according to the nature of the salt or oxide 
employed. — K. S. 

Soft Steel, IroHy Semi-Hard Steely Cast Steely Cast Iron, 
and Malleable Iron ; Process of Industrial Cementation 

and Tempering of . J. Lecarme. First Addition, 

dated Oct. 10, 1902, to Fr. Pat. 327,984 of June 6, 1902. 

The carbon and cyanide compound described in the main 
patent (see preceding abstract) is mixed with traces ” of 
arsenious oxide, and is worked up to a paste with boiled 
linseed oil and turpentine. The arsenic may he replaced 
by a metalloid, such as red phosphorus or sulphur. By the 
use of such a compound in cementing steel, &c., surfaces of 
special qualities arc obtained. Also, iron or steel may be 
“ cemented ” (in the sense of forming a superficial alloy) by 
use of a “ carbon- chrome-silicium ” compound, or by other 
combinations of carbon prepared in the manner described. 

— E. S. 

Metals [Fused] or other Fused Bodies; Treating , 

with Sodium or with Alkaline Compounds. P. L. Kulio. 
Fr. Pat. 327,982, June 4, 1902. 

Molten metals, such as cast iron, steel, copper, or nickel, 
are purified by injecting into them from above, vertically 
or obliquely, a thin, thread-like stream of molten sodium 
under great pressure, in such manuer that the sodium may 
be diffused in small particles throughout the liquid mass. 
The sodium is contained in a closeil cylindrical vessel, con- 
tracted above and below, and is forced through a pipe with 
a fine bore, closed at the bottom by a plug of fusible metal, 
which melts on immersion in the molten metal, permitting 
outrush of the molten sodium. Instead of using compressed 
gas to force out the sodium, a volatile liquid, such us 
benzene, may be introduced into the containing vessel, so 
that, on applying heat to melt the sodium, the vaporising 
of the liquid may give the required pressure. Instead of 
sodium, certain fusible alkaline bodies may be introduced. 
The process is also claimed for the production of alloys of 
sodium with other metals, and also in the production of 
alloys otherwise difiicult to obtain, the process in this case 
consisting in projecting the fine stream of molten sodium 
through a fused layer of a reducible compound of one of 
the metals required for Iho allay, such layer floating on the 
surface of the principal metal intended to receive the metal 
set free by the sodium. — E. S. 

Furnaces ; Revei'beratory . W. B. Moore. Fr. Pat. 

329,675, Feb. 24, 1903. 

See Eng. Pat. 4335 of 1903 ; this Journal, 1903, 800. 

— T. F. B. 

Fumes [from Sulphide Ores in Blast Furnaces] ; 
Recovering and Treating Certain — . The Cadmium 
and Zinc Ores Products Syndicate, Ltd. Fr. Pat. 329,733, 
Feb. 25, 1903. 

See Eng. Pat. 16,723, July 28,1902; this Journal, 1908, 
870. Compare also Fr. Pat 324,062, Aug. 6, 1902; this 
Journal, 1908, 499.~£. S. 




Copper from Minerals t ‘Extraeiion of — . (r. D. van 

Aradale. Fr. Pat. 829,838, Feb. 28, 1903^. 

Fb» U.S. Pat. 798,949 of 1903 ; this Journal, 1903, 558. 

— T. F. B. 

Lycopodium ; Manufacturing a Substitute for — 
I Metallurgical Application'}. M. Kalb and ISIax Helbig. 
Fr. Pat. 329,944, March 4, 1903. 

See Eng. Pat. 7838, April 4, 1903; this Journal, 1903, 
1001.— E. S. 


tion of chromic sulphate to ohrumio acid in alixarin prepa* 
ration, &c.). Such reactions pi^sseas the advantage ovar 
I the separate preparation and application of chlorinating or 
I oxidising substances that there aro no waste produota ; and, 
moreover, while the protluct at one electrode is being used 
for such purposes, the other may at the same time ^eld a 
valuable substance. The most important organic electro- 
lytic processes hitherto are reduction processes, by which 
amines, aminopheuols, and hydrazo compounds are pro- 
duced. A striking instance of the combination of chemical 


! and electrical methods is found in the reduction of nitro- 


XI.-ELECTEO-CHEMISTRY AND 
ELECTRO-METALLtmai. 

(^.)— KLKCTRO-CIIEMISTUY. 


j henzeue. By placing in the cathode ctdl a small (piantity 
I of tin (iron, lead, or copper), reduction in acid solution 
j occurs with rapidity, the tin being altematcly dissolved in 
effecting the reduction, ami re-deposited on the cathode. 

I Haber has similarly found that the addition of copper- 


Electro • Endosmose ; Technical Application of . 

Count von Schwerin. Zeits. f. Elektrochem., 1903, 9, 
[36j, 739— 741. 

Tub author finds that the removal of water from such 
substances as wet peat, alizarin- paste, fine moist clay, which 
is industrially impossible at a reasonable cost by evapora- 
tion or filtration, can be cheaply effected by making use of 
the fiict that when an electric current is passed through 
them, the solid particles migrate towards the anode, or drive 
the water towards the cathode. In the experiment described, 
the peat was contained in a wooden box with a bottom of 
strong brass netting, which formed the cathode. The anode 
was a lead plate. When connection was made, water 
streamed out from the bottom of the box. The author 
calculates that a quantity of peat so dried will by its com- 
bustion furnish electrical energy sufilcient to dry five times 
its Weight of similar peat. Similar experiments shewed 
that fine clay suspended in water gathered upon the anode 
when the current passed, leaving the liquid quite clear. 

— J. T. D. 

Fused Lead Chloride ; Electrolysis of -, with regard 

to the Relation between Current- Density and Yield. 
A.. Appelberg. Zeits. anorg. Chem, 36|36 — 75. Ohem. 
Centr. 1903, 2, [8], 479. 

As an addition to the work of llelfenstein and Auerbach 
(this Journal, 1900, 670 ; and 1901, 1001), the author has 
studied the electrolysis of fused load chloride when a small 
E.M F. is used. In a decreasing current -density 

is accompanied by a reduction of the yield of lead. This 
reduction is less evident at higher current-strengths, but 
increases with decreasing current-density. The author 
culcalates from his results that at about 0*02 ampere, the 
separation of lead is balanced by the losses due to volatili- 
sation and residual current ; practically the limit is attained 
at 0*05 ampere. The corresponding minimam E.M.F. is 
0*6 volt. With higher current-densities, the polarisation 
is approximately constant at 1*25 volts. Contrary to 
Helfensteiu’s results, the author finds that the course of 
electrolysis is the same in a cylindrical trough as iu a 
V-tube. If, instead of lead chloride alone, the eutectic 
mixture of lead chloride and potassium chloride (solidify- 
ing at about 430° C.) be used as electrolyte, no nebulae 
of metallic lead are produced, the melt remains clear, 
and the oun*ent-yield increases nearly to the amount 
indicated by Faraday’s law. Similar results are obtained 
with a mixture of lead chloride and sodium chloride. 

k 

Lorenz has constructed the formula : a » loo — . , in 

which a is the current-yield (per cent.), k and n are two 
constants, and i is the strength of current. — A. 8. 

Technical Organic Chemistry ; Importance of Electro- 
chemistry in . M. Buchner. Zeits. f. Elektrochem., 

1903, 9, [36], 728—731. 

Oboaitio substances are in many cases non-conductors, or 
if decomposed by the enrrent, yield complex products not 
at once of value. Electrolytic processes, however, in which 
one or other of the products of electrolysis of an inorganic 
substance is used to react on an organic snbstance, are 
becoming more frequent (chlorination of acetic acid, or 
oxidation of phthali^de to anthranilio acid at the anode 
in the electrolysui of sodium ohloride ; riactrolytic oxida- 


j powder in the cathode cell causes the reihiotion of nitro- 
i compounds in alkaline solution to amines, and prevents the 
formation of intermediate azoxy-, aio-, and hydrazo com- 
pounds. This reaction affords a use for the otherwise 
j superfluous hydrogen evolved at the cathode in the electro- 
j lytic chlorine industry ; the German annual production of 
I 50,000 tons of electrolytic bleach implies formation of 500 
, tons of hydrogen, capable oP producing 9,000 tons of aniline 
by this process, which would at the same time effect a 
considerable saving ol‘ energy.— J. T. D. 

Nitrobenzene ; Influence of the Material of the Cathode 
on the Reduction of . W. LOb and U. Moore. 
Zeits. f. Elektrochem., 1903, 9, [:3«], 753—754. 

In the electrolytic reduction of nitrobenzene suspended in 
aqueous sodium hydroxide solution, cathodes of platinum, 
mercury, or nickel yield azoxy ben zone ; of lend, tin, or 
zinc, azobenzene ; of copper, especially in presence of 
copper powder, aniline. The authors have measured for 
each cathode its potential against sodium hydroxide solu- 
tion alone, and against the same solution iu presence of 
nitrobenzene; the difference between these they call the 
depolarisation-value of the nitrobenzene. In the case of 
platinum and of most of the other metals the depolarisation- 
value decreases as the current-strength increases ; in the 
case of copper, it shows periodic variations, alternately 
rising and falling as the current-strength increases. This 
latter phenomenon is due to the fact that while nitrobenzeue 
is slowly reduced by copper, phenylhydroxylamine (the pro- 
duct of one stage of the reduction) is reduced very rapidly ; 
and the alternate deposition of copper from solution during 
the slow formation of phenylhydroxylumine, and its solution 
during the reduction of the latter after it has reached a 
certain concentration, involves alternate decrease and 
increase of tlie osmotic pressure of the copper ions, and 
consequent increase and decrease of the depolarisation- 
value. The specific action of each metal, including any 
catalytic effect, translates itself into potential difference ; 
so that by artificially maintaining the same potential (not 
cathode-potential, but depolarisation-value) the same yield 
of the same product can be always obtained. — J. T. D. 

Point of Neutralisation ; Fixing of the , by Conduc- 

tivity Measurements. F. W. KUster and M. Orllters. 
XXIIl., page 1065. 

English Patents. 

Electric Cells ; Primary and Secondary — . G. Harrison, 
London. From M. Buffa, Milan. Eng. Pat. 10,703, 
May 11, 1903. 

Soap is used as the electrolyte in the construction of 
primary and secondary electric cells, but preferably mixed 
with the oxides or salts (such as carbonates or chlorides) 
of the alkali metals or ammonium. To avoid evaporation 
or efflorescence, a thin layer of paraffin or other insulating 
substance is used to cover the soap. The electrodes are 
zinc (negative) and iron, the latter being covere^l with a 
strong o^dising agent such as peroxide of copper, man- 
ganese, lead, etc.,” to prevent polarisation. In a soap 
accumulator, a viscous amalgam of zinc or cadmium is osed 
as an elootrc^e in an insulating basin or in an iron basin 
connected direct to the ne^ve terminal, the amalgam 


n e 
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being covered with layers of the electrolyte and the oxidig- 
incr Tgent, and finally with the positive electrode, A column 
of basins, snitably lecnred, may be connected m senes or 
in multiple. — B. N. 

Titawms Sulphate ITitanous Sodium Sulphate'^ ; [Sleetro- 
lytic'] Production of a New — . P. Spence and Sons, 

Ltd., and H. Spence, both of Manchester. Eng. Fat. 
18,108, Aug. 18, 1902. 

See Er. Pat. 324,205 of 1902 ; this Journal, 1903, 628. 

— T. E» B. 

Caustic Soda and Sodium Hypochlorite; Production of 
I hy Electrolysis, F. Eerrand. Eug. Pat. 19,774, 
Sept. 10, 1902. VII., page 1045. 

United States Patents. 

Electrolytic Apparatus. L. P. Burrows, Washington. 
U.S. Pat. 787,554, Aug. 25, 1903. 

In this apparatus the electrolyte is continually passing in 
an unbroken stream from the dissolving vessel, containing 
the anode, through one or more filters into a receiving 
trough, and finally from the latter into one or more de- 
positing vessels, each containing a cathode. Metallic con- 
ductors may be arranged so as to put the contents of the 
dissolving vessel, filters, receiving trough, and depositing 
vessels into electrical communication, so as to provide a 
circuit from anode to cathode through the stream of liquid 
flowing from one vessel to another. The anode may also 
be so constructed that it can be rotated. — B. N. 

Electrolytic Decomposition of Saline Solutions. A. B. Lar- 
char, Oldtown, Me., Assignor to tbe Penobscot Chemical 
Fibre Co., Maine. U.S. Pat. 736,982, Aug. 25, 1903. 

The apparatus consists of an outer vessel, anode, cathode, 
and diaphragm, suitably supported. The level of the liquid 
inside and outside of the diaphragm is controlled so as to 
maintain the immersion of the cathode. The latter is con- 
structed of a series of gratings united at their edges so as 
to form a vertical polygonal enclosure for the diaphragm, 
the enclosure having an imperforate bottom. A method of 
construction of the cathode is described in which the senes 
of gratings form a vertical lamellar enclosure, whereby the 
liquid is divided into thin films which flow horizontally 
away from the diaphragm to the body of liquid outside the 
cathode. — B. N. 

French Patents. 


Secondary Electrodes for Electrolpeis. The United Alkali 
Co.. Ltd. ^r. Pat. 880.016, March 6, 1903. 

The inTontion refer* to secondary electrode*, u*ed mow 
particularly in the manufacture of chlorates, in which the 
anode is of platinum wire or foil, or an alloy of platmum, 
and the cathode of a less expensive material, such as iron 
or carbon in the form of rod, sheet, wire, or treUis work. 
Metallic connection is made between the electrodes by 
passing the extremities of the anode round a supporting 
insulating plate of glass, slate, or porcelain, or by passing 
the connecting wires through any suitable gaps m the 
insulating plate, the gaps being afterwards sealed with 
insulating material. Various simple methods of connecting 
the electrodes are described ; thus the extremities of the 
anode wire may pass through holes or grooves m the 
cathode, or may be tied to the cathode, or interlaced if 
trellis work is used for the cathode.— B. N. 

(B.)-ELECTRO-METALLURGY. 

English Patents. 

Electric Furnaces ; Treating Materials hy Radiated or 

needed Heat in . F. W. Howorth, Loudon. 

From Trollhiittaus Elektrlska Kraftaktiebolag, Stock- 
holm. Eng. Pat. 9932, May 1, 1903. 

This is an improvement on Fr. Pat. 325,895 (see this 
Journal, 1903, 748). The material is fed through an opening 
in the wall of the furnace and at the back of the stack, instead 
i of from tbe top of the furnace as in the above-mention^ 

; patent. Pistons or rotating screw conveyors, working in 
' cylinders fed from hoppers, push forward the material at 
1 approximately the same rate as that at which the material on 
! the front slope of the stack is being consumed or removed 
i by the heating action of the arc. The operations are carried 
I on in a uniform and continuous manner, and the charge is 
1 not thrown about the furnace as when the cold material is 
fed on to the hot front of the stack. The distance of the 
i inclined surface of the material from the arc may also be 
I regulated and kept constant, excessive violence in the 
i action being thus prevented. — B. N. 

i Nickel Plating ; Process of . T. A. Edison, Llewellyn 

1 Park, N.J. Eng. Pat. 15,037, July 7, 1903* 

See U.S. Pat. 784,522 ; this Journal, 1903, 1004. — B. N. 
United States Patents, 

Zincing Objects by Electrolysis ; Process of . 1. 

Szirmay, Assignor to L. von KoUerich, both of Budapest. 
U.S. Pat. 786,665, Aug. 18, 1903. 


Electrolyte for Accumulator Plates, E. Sandhagen and 
J. Ltirgen. Fr. Pat. 330,024, March 7, 1908. 

See Eng. Pat. 19,713 of 1902 ; this Journal, 1903, 34. 

— T. F. B. 

Electrodes for Electrolysis. The General Electrolytic 
Parent Co., Lid. Fr, Pat. 330,003, March 6, 1903, 

Anodes, composed partly of carbon, are constructed so as 
to offer little resistance to the passage of the current, and 
so that worn-out parts may he easily replaced. The con- 
ducting bar consists of two thin narrow metal plates, each 
bent so as to form in its length half circles, and so that | 
when tbe two pieces are rivetted together, face to face, j 
round apertures are formed, or a single bar with apertures j 
may he cast. Carbon pencils are sealed into these apertures j 
with lead or other easily-fusible metal, and to ensure better i 
contact the pencils may he grooved or perforated. The 
pencils project equally on both sides of the bar. The latter, 
the lead, and a part of the pencils are insulated with pitch, 
&c., and finally covered with Portland cement. The pencils 
fit lightly and exactly, so as to form water-tight joints, into 
plates of gas carbon acting as the material lor conveying 
the current int(L,^e electrolyte. The ends of the pencils 
may'^ project, or not, through the carbon plates, but exposw 
parts of the pencils are insulated from the action of the 
electroly te. The carbon pencils and plates have the same 
rate of expansion, and therefore good contact is ensured 
when the electrodes becoifie heated.— N. 


See Edit. Pat. 19,659 of 1900? this Journal, 1901, 1003. 

— T. F. B. 

Zinc; Process of Extracting , from its Ores, 

C. G. P. Be Laval, Stockholm. U.S. Pat. 736,611, 
Aug. 18, 1903. 

! The ore of zinc or other volatilisable metal (which may be 
j mixed with carbon) is charged into an electric furnace in 
j such manner as to form on its bottom a pile or stack sloping 
i by gravity opposite to a source of electric heat. The pile 
1 of ore is continuous into the shaft into which the ore is 
charged. As the ore melts on its sloping face, it flows into 
a depressed part of the furnace, whence the slag may be 
withdrawn, a fresh surface of the ore being contiuually 
exposed to the radiant heat. The volatilised zinc and the 
gases generated have exit by a separate outlet for con- 
densation. Unroasted zinc ore may be combined with iron 
ore, and the mixture be treated in the manner described. 
Compare U.S. Pat. 729,614, June 2, 1903 ; this Journal, 
1903, 805. —E. S. 

French Patent. 

Furnace ; Electric . P. Girod. Fr. Pat. 329,822, 

Feb. 28, 1903. 

The electrodes are constructed of agglomerated mphite, 
and are disposed concentrically tound tbe crucible, made 
of graphite or other refractory material, in such a way as 
to leave an annular space between the electrodes and the 
crucible, and spaces between the electrodes which are 
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trranjred alternately positive and negative. These spaces 
are Sled with refractory material, such as powdered 
graphite mixed with silica, magnesia, &Om so as to decrease 
the conductivity of the material, or imxed with iron or 
other metallic filings so as to increase the conductivity. 
This mass, owing to the resistance it offers to the passage 
of the current, is brought to incandeRcence and so heats the 
crucible. It is claimed that the furnace is a very economical 
one and easily manipulated, and further the electrodes are 
not consumed. — B. N. 

XII -PATTY OILS. PATS. WAXES. 

AND SOAP. 

Skunk Oil ; Characters of Authentic L. F. Kebler 
and G. R. Pancoast. Proc. Amer. Pharm. Assoc., 60, 
366 . 

Thb genuine fat of Mephitis varians removed from the 
animal by one of the authors had the following characters. 
8p. gr., 0*9160 ; acid value, 31 ; saponiBoation value, 200. 
The acid value of this specimen was probably a little high, 
due to slight decomposition of the animal. The properly 
prepared oil is yellowish iu colour, odourless, and of a 
bland taste ; occasionally a deposit of stearin forms on 
the bottom of the containing vessel. All commercial oils 
examined have the peculiar unpleasant odour of the animal. 
These oils vary in sp. gr. from 0 • 9 1 20 to 0*9218; acid value, 
2*85 to 8*8; saponification value, 199 to 207*57. A 
specimen of doubtful purity had the following characters : — 
sp. gr. 0*9234; acid value, 18*9; saponification value, 
220 * 1 2.— J. O. B. 

English Patents. 

Luhi'icating Properties of Liquids ; Apparatus for Deter- 
mining the — . K. Wilkens. Eng. Pat. 20,998, 
Sept. 26, 1902. XXIII., page 1065. 

Soap Stock or Soap ; Manufacture of — . J. Barker, 
Liverpool. Eng. Pat. 15,619, July 14, 1902. 

The process consists in mixing 70 lb. of refined mineral 
oil, 30 lb. of cocoanut oil, 50 lb. of ** alkali ** (60^ Tw.), and 
200 lb. of water, then adding 5 to 10 lb. of flint sand and 
forcing air and steam through the mixture. — W. P. S. 

Fbknoh Patent. 

Glycerin and Fatty Acids ; Manufacture of . E. Rost, 

Germany. Fr. Pat. 329,632, Feb. 19, 1903. 

Fats or oils are decomposed by steam under pressure, the 
saponification ^eing aided by the addition of finely-divided 
metals or metallic oxides such as zinc oxide. After 2^ 
hours the mixture is withdrawn from the autoclave and 
allowed to separate, the fatty portion being returned 
and the saponification completed. The glycerin solution 
obtained is employed in the saponification of a second 
charge of material. — W. P. S. 

XIIL-PiaMENTS, PAINTS: RESINS. 
VARNISHES: INDIA-RUBBER. Etc. 

(^.)— PIGMENTS, PAINTS. 

Cyanogen Compounds {^Prussian Blue'] ; Determination 
and Separation of — , and their Impurities. W. Feld. 
XXLIL, page 1068. 

English Patents. 

Colour Lakes ; Manufacture of New — . O. Imray, 

London. From Farbwerke vormals Meister, Lucius und 
Brfining, Hoechst a/Main. Eng. Pat. 23,880, Oct. 31, 
1902. 

Lakes prepared from the azo dyestuff made by coupling 
diazotised o-aminobenzoic acid with R salt*’ (sodium salt 
of jS-naphtholdisulphonio acid R), are very last to light, and 
almost as brilliant as eosin lakes. 

The dyestuff is added to a aospension (or paste) of 
barium sulphate, and a solution of barium chloride added | 
or a solution of the dyestnff and sodium sulphate, in water, 
is precipitated by addition of barium chloride solution.! 

— T. F, B. 


Pigments ! Processes for Making W. J. Armbruster 

and J. Morton, St. Louis, Miss. Eng. Pat. 13,102, 
June 11, 1903. 

Processes are claimed which consist of the successive or 
simultaneous precipitation ot /.iuc hydroxide aud barium 
sulphate from solutions of ztuc suits, other than the sulphate, 
by means of barium hydroxide, with or without other 
barium salts, and the sulphate of an alkali or other metal, 
such as aluminium. Gompare Eng. Pat. 6521, 1908; this 
Journal, 1903, 807. — M. J. S. 

Paint; An Improved Damp-proof W. It. Robiuson, 

Middlesbrough. Eng. Pat. 10,280, May 6, 1903. 

The mixture claimed consists of boiled linseed oil, mastic 
cement, and red oxide of iron, with or without other 
colouring matters. — M. J. S. 

Paints and Pigments ; Manufacture oj C. Boll6, 

Manchester. From N. Hirschfeld, Berlin. Eng. Pat. 
14,385, June 29, 1903. 

As a diluent for pigments intended for work in which a 
cheap material is required, the use of ash, such as that of 
peat or lignite, is claimeil. The ash is riddled, elutriated, 
and dried. Its density aud covering power maybe increased 
by mixing it whilst damp with two or three per cent, of 
lead or zinc acetate and lightly calcining the mixture. 

-M. J. 8. 

United States Patents. 

Pigment^ and Process of Making same. W. J. Armbruster 
and J. Morton, St. Louis. U.S. FaU 737,055, Aug. 25, 
1903. 

A pigment, consisting of a mixture of barium sulphate, 
zinc sulphide and zinc carbonate, is made by adding an 
alkali carbonate to a solution of zinc sulphate, adding barium 
sulphide and then a further quantity of zinc sulphate. 

— T. F. B. 

Pigments; Process of Making — . W. J. Armbruster 

and J. Morton, St. Louis. U.S, Pat. 737,056, Aug. 25, 
1903. 

A SOLUTION containing barium hydroxide (with or without 
barium nitrate) and zinc nitrate is precipitated with an 
alkali sulphate and an alkali carbonate. — T. F. B. 

French Patents. 

Pigment [ Barium Carbonate and Zinc Hydroxide] and its 
Manufacture. VV. J. Armbruster and J. Morton. Fr. 
Pat. 329,676, Feb. 24, 1903. 

See U.S. Pat. 7855 of 1903 ; this .Journal, 1903, .562. 

— T. F. B. 

Pigments [Barium Sulphate and Zinc Hydroxide];' 
Manufacture of — W. J. Armbruster and J. Morton. 
Fr. Pat. 329,677, Feb. 24, 1903. 

See U.S. Pat. 724,235 of 1903 ; this Journal, 1903, 562. 

— T. F. B. 

Pigments ; Cheap — , with Chlorite Basis. O. L. 

Deraidoff. Fr. Pat. 11,038, March 3, 1903. 

The employment of chlorite^ either in its natural state or 
calcined, as a diluent for pigments is claimed. The mineral 
is used either in the raw, powdered condition, when it has a 
greenish-grey tint ; or after being calcined, when it becomes 
yellow. — M. J. S. 

Leather; Manufacture of —,by means of Colouring 
Matters. F. b. Zacharias. Fr. Pat. 329,708, Feb. 25, 
1902. XIV., page 1056. 

(iff.)- RESINS, VARNISHES. 

United SfATKS Patent. 

Soluble Oil [for Varnish] ; Process of Converting Solidified 

Oils into a A. Kroasteiu, Karlsruhe. U.S. Pat. 

737,249, Aug. 25, 1903. 

See Eag. Pat. 1337 of 1901 ; this Journal, 1902, 264. 

— T. F. B. 
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F&BNOH Patbvt. 

Rtiinous Subitancest Synthetic Preparation of «— • 
B. B. L. Blumer. Fr. Pat 889,982, March 5, 2903. 

See Eng. Pat. 12,880 of 1902; thii Journal, 1908, 705. 

— T. F. B. 

(C.)— INDIA-RUBBER, &c. 

Low-Oi'ade Rubber. C. 0. Weber. India-Iiubber J., 
1903, 26, [4], 172. 

In discusBiDg the relative values of paste rubber and 
Pontianao, it is pointed out that, whereas paste rubber is 
apparently superior, especially in physical properties, it 
contains in the dry state only 20 per cent, of rubber-like 
substance, whilst dry Pontianac rubber contains 83 per 
cent. The inferiority of the Pontianac rubber is due to the 
brittle character of the resinous matter contained in it, and 
the author points out that this objection can be removed by 
warming dry Pontianac rubber in mineral oil ; this converts 
the resins to a semi-liquid condition, thus rendering the 
rubber even superior to paste rubber. — 1’. F. B. 

French Patent. 

Rubber ; Vulcanisation of . Soc. Geoffroy et Delore. 

Fr. Pat. 329,519, Feb. 18, 1903. 

The articles that are to be vulcanised are brought into a 
vessel which can be closed, and the air therein is displaced 
by steam. Gaseous ammonia is next introduced, 500 grins, 
being sufficient for every 100 kilos, of rubber, and the 
temperature is maintain^ at 140° C. for 40 or 50 minutes 
by means of a steam coil. Finally a cock is opened, the 
surplus gas is absorbed in sulphuric or hydrochloric acid, 
and the goods are taken out. Alternatively, substances 
wliicb on heating yield gaseous ammonia may be put into 
the autoclave, or mixed with the rubber, — F. U. L. 

XIV.-TMNIM: LEATHER. .GLUE, SIZE. 

English Patent. 

Book-Cloth f Leathei -Cloth i and the like ; Manufacture of 
— , J. A. Sackville, Manchester. Eng. Pat. 18,022, 
Aug. 16, 1902. 

Viscose (10 parts) is dissolved in water (90 parts), and 
mineral filling agents, such as china clay, and suitable 
pigments are thoroughly mixed with the solution, which is 
then padded into the fabric in a suitable padding machine, 
and overlaid with a coating of viscose only. The whole is 
then steamed or fixed in a bath of acetic acid, washed, and 
dried. — R. L. J. 

United States Patent. 

Leather; Manufacture of Artificial . G. Gautier, 

Paris. U.S. Pat. 736,957, Aug. 23, 1903. 

See Eng. Pat. 19,249 of 1901 ; this Journal, 1902, 1405. 

— T. F. B. 

French Patents. 

Skins ; Treatment of . S. K. Felton, jun. Fr. Pat. 

829,656, Feb. 23, 1903. 

See U.S. Pat. 721,353 of 1903; this Journal, 1903,429. 

— T. F. B. 

Leather ; Manufacture of — — , by means of Colouring 
Matters. P. D. Zacharias. Fr. Pat, 329,708, Feb. 25, 
1903. 

Leather is made by simply dyeing the skins, prepared as 
if for tanning, with aniline dyestuffs such as magenta, 
Bismarck brown, methyl violet, tartraiine &c., with colour 
lakes, with Prussian blue, or, in the case of white leather, 
with sine salts suEh as the chloride. From 0 * 2 to 3 parts 
of colouring ma6Sr per hundred of moist hide are added in 
the course of 2J--3 hours; the 'Manning” process takes 
4-^24 hours, and is completed by fixing or neutralisiDg as 
required. — R. L. J. 


LeatheTi Raw HuU, Ivoty^ ^c.$ Substitute Jbr — — . C. 
Marter, J. Hanbury, and C. S. Gardner. Fr. Pat. 329,81 6, 
Feb. 28, 1903. 

Leather or raw hide, preferably scraps and cuttings, are^ 
placed in a disintegrator, the resulting powder is boiled or 
steamed to a pasty mass, which may then be bleached, or 
mixed with pigments, with salt and alum, with zinc sulphate, 
with a solution of gum-lac, or with such materials as finely- 
divided cork, according to the special nature of the material 
to be imitated, and then strongly compressed in a mould 
and dried. — R. L. J. 

Gelatin [and Glue'] ; Extraction of , from Bones. 

H. Hilbert and the Bayerische A.-G. f. Chera. u. Laud- 
wirths.-Chem. Fabrik. First Addition, dated Fob. 25, 
1903, to Fr. Pat. 324,432, Aug. 20, 1902 (this Journal, 
1908, 563). 

Mechanical details are now given of a plant for expedi- 
tiously extracting bone meal and bleaching the product 
according to the original patent. See also Bug. Pat. 18,042, 
Aug. 16, 1902; this Journal, 1902, 1405; and Eog. Pat. 
13,682 of 1903 ; this Journal, 1903, 1007.— U. L. J. 

Gelatin [and Glue] ; Extraction of , from Bones. 

H. Hilbert and the Bayerische A.-G. f. Chem. u. Lands- 
wirths.-Cheiii. Fabrik. Second Addition, dated March 4, 
1903, to Fr. Pat. 324,432, Aug. 20, 1902. See preceding 
abstract. 

The new claims are for extraction under pressure and at 
temperatures above IOC" C., the use of chlorides other than 
common salt, and the u.se of hydrochloric acid in the plant 
designed for the purpose. — R. L. J. 

Plates [or Sheets] ; Process and Apparatus for making 

yfrom Hot Liquids which Solidify or Coagulate when 

Cool. F. and E. Fischer. Fr. Pat. 329,630, Feb. 23, 
1903. 

See Eng. l-at. 3774 of 1903 ; this Journal, 1903, 807. 

— T. F. B. 

Horn [Whalebone^ ^c.] ; Manufacture of Substitute for 

, from Raw Hide. K. Jetter. Fr. Pat. 330,006, 

March 6, 1903. 

Raw hide, prepared as for tanning, is soaked for about two 
days in a solution (about 5 per cent.) of glue, gelatin, or 
fish glue, rendered very fluid by long beating or addition of 
acid, and then dried. It is then immersed for 36 hours in 
very dilute aluminium chloride solution or other tanning 
agent, dried and pressed. It may also, before or after this 
treatment, be loaded with nitrocellulose by soaking it in 
collodion dissolved in glacial acetic acid. — K. L. J. 

IV.-MAMURES. Etc. 

United States Patent. 

Phosphoric Acid in Natural Phosphates; Process oj 

Rejidering , soluble in Citric Acid. G. Hoyermann, 

Hanover. U.S. Pat. 736,730, Aug. 18, 1903. 

See Eng. Pat. 11,873 of 1902 ; this Journal, 1902, 1146. 

— T. F. B. 

XYI -SUGAR. STARCH. GUM, Etc. 

Sugar in International Commerce ; Determination of the 
Value of Grainy and Crystal — . Strohmer. Zeits. 
Ver. Deutsch. Zucker-Ind., 1908, 53, [569], 613 — 635. 

The determination of the value of sugars in grains and 
crystals in the altered relations of the whole sugar industry 
through the Brussels Convention ma^ well engage the 
attention of the international commission for uniform 
methods of sugar analysis. Such sugars are at present 
sold only by sample and external appearance. 

It fr^uently happens that sugars outwardly perfectly 
satisfactory are unsuitable for the purpose for which thw 
are used, and chemical analysis o^y can decide on their 
value. 

A number of the usual trade samples of these sugars 
collected throughout Austria-Hungary were examined. The 
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iirater varied from 0‘U1 to 0*69, direct polarieatiou 99 *10 
to 99 * 95, ash 0 * 01 to 0 * 10, organic non-sngar 0*02 to 0 * 29, 
nett rendement 99*00 to 99 * 90 per cent, copper precipitated 
by Herzfeld’s method, 18 to 59 mgrms. 

The variations are apparently independent of the size of 
grain and external appearance, but not without importance 
as regards the intended use of the sugar, whether for retining, 
direct consumption as food, or raw' material for preparing 
foodstuffs and delicacies. In the latter case the taste and 
smell are greatly influenced by the organic non-sugar ; the 
taste is Sso aflfected by the ash, consisting as it docs 
largely of alkalis. 

For the preparation of condensed milk and infants* milk 
the invert sugar present should l)e a minimum. 

To test the suitobility of the sugars for making sweets 
and refined sugar, the tendency to caramelise and produce 
bitter products was examined. To 10 grms. of sugar, 5 c.c. 
of water are added, and the mass heated in boiling water 
for 15 minutes, and then in a bath of 40 per cent, solution 
of calcium chloride for 30 minutes at 110® C., and im- 
mediately cooled. Sugars that give yellow syrups by this 
test are unsuitable for refining or making sweets. There is 
no striking feature of analysis which indicates this liability 
to change, but there should be less than 0*1 per cent, of 
invert sugar present. 

The designation of sugars as grainy or crystals is 
arbitrary and often contradictory, and it is desirable that 
a nomenclature should be chosen dependent on the size of 
grain. — L. J. de W. 


Beetroot Juice : Purification of . Stutzer. Zeits 

Ver. Deutsch. Zucker.-Iud., 1903, 63> [570], 736 — 742. 

Analyses continued throughout the whole of the season 
show that by diffusion, separation, saturation, and boiling, it 
is principally organic substances that are removed, inorganic 
salts being only eliminated in very small amounts. 

The newest processes for the purification of juice, those 
of Lehmkuhl, Berkefcld, and Wagner, are all based on the 
principle of removing albuminoids by an acid or an licid 
salt. 

The author heated raw juice to 100® C., added 5 grms. of 
ignited and thoroughly washed kiesclguhr, and obtained 
an additional 0*52 grm. of precipitate. 

The same juice (100 grins.) was heated to 85® C. and 
0*1 per cent, of aluminium sulphate added j 0*53 grm. of 
precipitate was obtained. 100 grms. of the same juice 
heated to 85® C. with 5 c.c. of a solution of phosphoric acid 
(10 per cent, of P2O5) gave 0*54 grm. of precipitate. 

An addition of 2 c.c. of a saturated aqueous solution of 
sulphurous acid gave 0*53 grm. of precipitate. 

The differences being vo slight in all these trials, it is 
concluded that the albumin is completely precipitated by 
beating the juice without any additiou. 

If the juice remains 10 minutes at 90® C. in contact with 
sulphate of alumina, 0 * 40 per cent, of invert sugar is formed; 
by additiou of phosphoric acid under the same conditions, 
0*62 per cent, of invent sugar is formed, sulphurous acid 
only producing a minimum inversion. — L. J. de W. 

Beetroot Juice [Sufirar] ; Purification by Silicates, A. 

Riimpler. Zeits. V ereins Deutsch. Zucker-Ind., 1903, 53, 

[571], 798—809. 


The molasses was diluted with about an equal volume of 
water, and passetl through four cylinders of prepared 
silicate. The first portion nmning off showed a lots of 1 1 * 06 
per cent, of dry solids, 28 per cent, of non-sugar, 40*1 of ash, 
9*2 • 25 of potash, 24 • 04 of nitrogen precipitable by photpbo* 
tungstic acid, and 11*24 per cent, of non-preoipitable 
nitrogen. The purity was increased 7 * 53 per cent., and the 
lime 3*558 parts per 100 of sugar. The increase of lime 
being less than the equivalent of potash removed shows 
that some of the organic acids formeil insoluble lime salts. 
The diminution of the nitrogen is attributed to bases 
(betaine, ike.) being removed in the sumo manner as 
potash. 

The molasses used had stood a long time, and showcwl no 
trace of erystallisution. The filtered molasses, after being 
coneeutratejl, crystallised in a few weeks to a massecuilc. 

After use, the siH< ate may be revivified without removal 
from the cistern by washing with lime-water. — L. J. «lc W. 

Molasses ; Preparntwn of Glutamic Acid from Uesidual 

Lyes of . K. Aiidrlik. Zeits. Zuckerind. Bbhinen, 

1903 , 27, [ 10 , 11 ], 665 - 667 . 

Fkom the author’s analyses, it appears that 50 per cent, of 
the total nitrogen of the waste lyes from the desaccharifl- 
cation of molasses exists in the form of aniino-uoids. He 
has succeeded in obtaining therefrom an easily crystallisable 
ae-id, identified ns glntamie acid. As a yield of acid equal 
to 7 per cent, or more on th(‘, dry solids of the molasses lye 
may be obtained without difficulty, it is now possible to 
prepare the acid in (pmntity. 

After removing potash and setting the amino-acid free 
by a stronger acid, it is separated by crystallisation from 
alcohol. — li. J. de W. 

Acacia Substitute ,* An . E. (i. Kberle. Amer. I’harm. 

Assoc., Aug. 1903 ; ( hem. and Druggist, 1903, 63, [1230], 
377. 

The author states that the^um of the “ Mcsc^uite tree ’* of 
Texas forms a i)ossihlo substitute for gum acacia. The gum 
occurs in tears, ami iu its sp. gr., solubility, and behaviour to 
nitric acid is nearly identical with gum acacia, but it differs 
from the latter in that its aqueous solution is not pre- 
cipitated by lead subacetate, ferric salts, or borax.—A. 8. 

Beducinu Sugars ; Comparison of the Centrifugal and 

other Methods for the Gravimetric Determination of . 

F. Duchkeek. XXIII., page 1069. 


Enolish Patents. 


Beety Cancy and other Sugars; Manufacture and liefining 

of . S. Stein and C. J. Crosfield, Liverpool. Eng. 

Pat. 7998, April 7, 1903. 


Kaw sugar juices which have been first treated with carbon 
dioxide, or are in an acid state, are treated with barium 
peroxide, and with an acid such as phosphoric acid, and 
then filtered. Kaw sugar to be refined is dissolved in 
water, brought to u certain degree of acidity by the 
addition of phosphoric acid, an aluminous compound such 
as aluminium sulphate is added, then tannic acid and 
sodium thiosulphate, the liquor is filtered, and the filtrate 
is treated with hydrogen peroxide and a “ phosphoric 
compound.” — J. F. B- 


In explanation of the purification of beetroot juice in 
Harm*s process by the addition of silicates containing 
uDcombined silica, the author refers to the exchange of 
potash for calcium by silicates of the zeolite group. 

The author recommends an artificial silicate made by 
mixing cement with kieselguhr and ochre, allowing it to 
harden with water, and then breaking it up and sifting. 
As in the case of animal charcoal, the sugar liquor is 
passed through the cistern containing the grains, from 
below upwards. 

Kaw beetroot juice and separation juice cannot be 
economically treated, but prepared Juice gave the best 
results witli fiami’s process. 

Although the filtration of molasses by this method is 
ecoDomicaUy unsounci, the author used molasses to illustrate 
the purification possible. 


French Patents. 

Plant Tissues ; Process of Extractioriy hg Disintegration^ 

of the Essential Constituents [<SMr/ar] of . J. H. E. 

Cresp, Fr. Pat. 329,523, Feb. 18, 1903. XX., page 1068. 

Saccharine Juices; Purification of , by a Process 

termed “ SulphocarbonationP J. Weisberg. First 
Addition, dated Feb. 23, 1903, to Fr. Pat. 318,049, 
Jan. 24, 1902 (this Journal, 1902, 1406). 

In order to apply the process of “ sulphocarbonation ” in 
factories which perform the first and second carbonations 
on the continuous sy.^tem, the filtered juice froin the tot 
carbonation is fed into special heaters, provided with stirring 
blades. It is there treated with sulphur dioxide, and then 
with the indicated proportion of lime. The reheated Jnlce 
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thou passes to the ordinary vessels for the continuous second 
carbonation, the alkaline reaction is reduc^ to the specified 
point, and the juice is finally heated to boiling and filtered. 

J. F. B. 

Centrifugal Machines f Means for Collecting Separately 
the r^rtCcAarine] Liquors of Different Composition 
draining off from ■■■■ - ■. H. Winter. Fr. Pat. 329,768, 
Feb. 27, 1903. 

Between the drum and the outer casing of the centrifugal 
machine are placed two or more envelopes of thin metal, 
the ends of which do not meet but overlap to a slight 
extent, one envelope being fixed, and the others movable. 
By means of handles on the upper edge of the casing, the 
movable envelope may be made to slide in a slightly spiral 
course, so that it is situated at will either in front of or 
behind the fixed envelope. Each envelope has a separate 
collecting and discharge channel ; the envelopes naay be 
constructed in several pieces in order to restrict the distance 
through which each piece has to slide. — J . b . B. 

Saccharine Juices or other Matters from Plants^ lioots^ 

^c. ; Extraction and Utilisation of . A. Montupet. 

Fr. Pat. 329,947, March 4, 1903. 

All kinds of vegetable matteis, such as plants, roots, 
legumes, fruits, flowers, leaves, &c., from which a juice or 
other principle is to he extracted, are reduced to a suitable 
state of division, and packed in baskets, which are arranged 
in tiers in a suitable receptacle. The matters to be treated 
are tlien subjected to digestion with steam saturated with 
moisture, or are digested with the saturated vapour of any 
other suitable solvent. The liquor which runs off is col- 
lected, and the solid matters, softened by tlie digestion, are 
subjected to high pressure in order to obtain the remainder 
of the extract. — J. F. B. 

Saccharine Juices and Syrups ; Purification of . Soc. 

Agricole d’Kxploitatiou des Etablissements J. Jaluzot et 
Cio. Fr. Pat. 330,067, March 9, 1903. 

Saccharine juices are clarified and decolorised by the 
precipitation of alumina in situ. For instance, barium 
aluminate is added to the juice, and decomposed by 
sulphurous acid, or aluminium sulphate may be decomposed 
by the addition of baryta. — J . F. B. 

Calcium Sucrate ; Process and Apparatus Jor Precipitate 

ing and Purifying . C. Steffen. Fr. Pat. 330,073, 

March 9, 1903. 

The crystallisation of saccharine syrups is interrupted 
before tho quodeutof purity falls to 70 (preferably at 75), 
the crystals are separated, and the molasses are then diluted 
with water to such an extent that tho proportion of non- 
sugar is below 2 per cent, (preferably 1 • 7 per cent.). The 
diluted molasses are then treated in a precipitating vessel 
with lime in such a manner as to obtain the maximum 
precipitation of calcium sucrate. The sludge is then forced 
by means of a pump into filter-presses, the capacity of 
which is exactlv regulated to contain the whole of^ the 
charge of sucrate, so that as the compartments get filled 
up, the cakes are subjected to a continuously increasing 
pressure ; the calcium sucrate is not washed. — J. F. B. 

XVIL— BREWING. WINES, SPIRITS, Etc. 

Starch Granules of Raw and Malted Barley ; Action of 

Diastaee on the . A. R. Ling. Brit. Assoc. Report, 

1903, Advance Sheet. 

The whole of the published data referring to the hydrolysis 
of starch by diastase have been derived from the study 
of the action of the enzyme on potato-starch paste. The 
starches of barley and other cereals differ from that of 
the potato in being readily attacked by a solution of 
diastase in the uugelatinised condition. 

The author Jpin carried out a senes of mashM with 
barley and malt starch of various oripn, the starch being 
mixed with the diastase preparation m the dry st^ and 
mashed with water at different temperatures for two hours. 
The following table illustrates the results obtained 


Starch employed. 

Mashing 

Temperature. 

Wi>3-93. 

a*3-98. 


°C 

0 

Per cent. 

Barley, 1899 sample . . . 

60 

66-5 

140*8 

143*4 

88*7 

88*2 

.« >» »> 

71 

145*1 

80*6 

ii 1W)2 sample . . . 

GO 

65-6 

160*7 

152*3 

84*2 

79*0 

at 9* s* 

71 

103*8 

77*8 

Kilned malt sample. . . 

60 

05*5 

160*9 

1.16*1 

84*4 

80*6 

*' *’ ' 

71 

161*8 

67*2 

D)w-dried malt • 

60 

65-5 

151*6 1 

152*6 

86*3 

83*3 

99 • • • 

71 

166*7 

1«P6 

Barley starch (paste) . 

65-5 

168*6 

52*4 

Potato starch (paste) . 

60 

65*6 

15t'5 

166*6 

81*8 

71*5 

• 

1 71 

1 

167*1 

65*3 


• The symbol R denotes the percontanre of apparent ^Itose, 
determined by the cupric reduc.tion method, on the diswlved 
matter in sorution. The symbols [alp.-j.ps and Rg.jj.j indicate 
that tho total solids have been calculated from the specific gravity 
of the solution by the divisor 3‘93. 


The very great differences between the constants yielded 
by the starch mashes and the starch paste conversions 
are apparent. It is also to be noted that the starches 
from different barleys give different constant?, and the 
author hopes to continue his work in this direction. He 
concludes that in the process of mashing, conducted in 
breweries, the starch granules are dissolved directly by the 
diastase and are not gelatinised prior to hydrolysis, as it is 
usually stated they are. It is probable that the products 
formed in these starch mashes are different from those 
resulting from the hydrolysis of starch paste j and it is 
hoped that a study of the former may yield results of 
importance, both theoretically and practically. 


Potatoestarch Paste; Action of Malt Diastase on . 

B. F. Davis and A. K. Ling. Brit. Assoc. Report, 1903, 
Advance Sheet. 

In a previous paper (this Journal, 1902, 1088) it was 
shown that when malt diastase is heated in aqueous 
solution above the temperature at which the activity of the 
enzyme is at its optimum, namely 55° C., the reaction with 
potato-starch paste at about 55® is not only slower, but 
different products are formed ; thus c/-glucose can be 
readily isolated from them after the reaction has been 
allowed to proceed for several hours. Special experiments, 
employing the same quantity of diastase which, had not been 
heated in solution above 55% showed that in this case, 
{/-glucose is not formed either from starch paste, or from 
maltose, nor is any {/-glucose formed by the action of pre- 
heated diastase on maltose. It therefore appears that the 
production of this sugar is connected with the preheating 
of the hydrolytic agent in solution above 55°. As a result 
of a very large number of i»w experiments, the authors 
have arrived at the following conclusions : — 

The effect of heating a solution of diastase as above 
indicated is to weaken its action nnd also to produce an 
alteration in the enzyme molecule, which alteration is, 
moreover, a permanent one, for the diastase retains its 
altered properties when reprecipitated from its solution by 
alcohol and allowed to act on starch paste at or below 
55® C. The alteration of the diastase is assumed from 
the fact of the production, before a temperature of 60 is 
reached, of {/-glucose when it acts on starch paste, and 
appears to commence when a solution of the enzyme [is 
heated below 60° ; although, judging from the small amount 
of {/-glucose formed by its action, the change is not com- 
plete at the last-named temperature. As the temperature 
of preheating the solution is increased, the amount of 
{/-glucose it is capable of producing also^ increase, the 
maximum amount being obtained by the action of diastase 
which has been preheated in solution at 68° to 70° for 
from 15 to 80 minutes. Above this temperature the 
destruction of the enzyme is so rapid that a much larger 
proportion of it has to be employed to attain the stt^ 
of the reaction at which d-glucose appears. S^tlU d-gluoose is 
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formed by diastaie which has been restricted at tempera* 
turee up to 78®, and probably above this. It haa been 
observed in all cases that when the maximum amount of 
d'glucose has been formed, the solution is afterwards kept 
at the temperature of hydrolysis, usually 55®, the sugar just 
mentioned diminishes in amount, and the occurrence of 
this apparent condensing action of the enzyme may 
probably explain the failure in several cases to detect 
d-glucose among the products of hydrolysis (compare the 
following abstract). The maximum amount of d-glucose 
formed in any case does not exceed about 12 per cent, of 
the total hydrolytic products. 

Potato-starch Paste ; Action of Malt Diastase on . 

A. R. Ling, Brit. Assoc. Report, 1903, Advance Sheet 

Bkown and Millar have shown that the so-called stable 
dextrin— one of the products of the hydrolysis of potato- 
starch paste by diastase — is converted by the further action 
of diastase into a mixture of about equal parts of d-glucosc 
and maltose. The observation of Davis and Ling (last ; 
abstract) that no d-glucose is formed when unrestricted 
diastase acts on starch paste, stands in apparent antithesis 
to this. However, the author has confirmed the result of 
Brown and Miller, and has found further that other isolated 
products of diastatic action yield a proportion of d-glucose 
when submitted to the further action of unrestricted \ 
-diastase ; thus the maltodextrin a, of Lin^ and Baker, | 
when treated in 3 per cent, solution with an active ! 
preparation of diastase at 55® O. for 140 hours, gave the ■ 
constants [a] £,3*93 127*6®, R3 m )3 105*6, corresponding [ 

approximately with maltose 90 {)er cent., d-glucose 10 per | 
cent. The presence of 10*5 per cent, of d-glucose in the j 
product was proved by weighing the pbenylglucosazone | 
formed under standard conditions. Taking into account ■ 
the fact that potato-starch paste is never completely 
converted into maltose, although the final product has 1 
the constants of that sugar, and that a substance is j 
always present which is identical with the isomaltose of I 
C. J. Lintner (the simple dextrin of Ling and Baker, and ' 
the dextriuose of Syniewski) which when isolated and 1 
submitted to the action of diastase yields d-glucose, the ■ 
author suggests that the reason no d-glucose can be ; 
detected among the products of the action of unrestricted i 
diastase on starch paste is that that sugar is immediately | 
condensed by the action of the enzyme-mrming dextrinose. ■ 
When, however, diastase is preheated, its condensing action 
is weakened, and the d-glucose formed can be isolated. 
Attempts to condense cf-glucosc or mixtures of it with 
maltose have not been successful. 

Brewing ; Experiments on the Use of Sugar in . 

P. Petit. Ann. de la Brass., 1903, 6, [14], 316 — 321. 

The experience of English brewers having proved the 
utility of invert sugar, the author devoted his attention to 
the employment of sucrose in brewing. His conclusions 
are to the effect that this sugar, added to the mash in 
the copper, is completely inverted during top or bottom 
fermentation, at temperatures between the limits of 14® 
and 9® C. Futherraore, that the beer from vort containing 
up to 15 per cent, of crystalline sugar (referred to the 
total weight of the raw materials), furnishes a higher 
attenuation, and a more energetic and prolonged secondary 
fermentation, being in addition lighter ana more brilliant, 
in better condition and with^ superior keeping qualities, free 
from sediment and from yeasty haze. After four gene- 
rations in worts containing 13 per cent, of added crystalline 
sugar, the yeast does not degenerate, either as regards 
nitrogen absorption, inverting power or yield. The pro- 
portion of nitrogen eliminated from the wort is greater in 
presence of sugar. — C. S. 

Fermentation ; Formation of Large Bubbles during 
O. Kleinke. Woch. f. Bran., 1903, 20, [35], 398. 

Many explanations have been offered as to the cause of 
the formation of large bubbles at the top of fermenting 
wort, especially towards the end of the process. The 
author suggests a further possible cause, as the result of 
some investigations on the fermentation of pure solutions 
of invert sugar. He noticed that fennentatioo started 


normally, but that after about 120 hoars, large bubbles 
began to he formed ; this formation corresponded In point 
of time to the periotl at which the nite of attenuation was 
greatest. The author thinks that the material of which 
the walls of the hubbies is composed may be derlvod from 
the mucus coating of the yeast cells. He assumes that 
in the absence of nssimiluhle nitrogenous matters in the 
liquid, the enzymes of the yeast attack certain reserve 
materials stored in the mucus coating. These reserve 
materials cannot be rcplactsl from the constituents of the 
liquid, and the exhausted mucus is consequently throwu off. 
It is suggested that the presence of this matter on the 
surface of the liquid offers a resistance to tlie escape of 
the carbon dioxide, and couse<iiiently large bubbles are 
produced- — J. F. B. 

Beer; Me.an^i for Accelerating the Fermentation and 

Maturing of , L. Nathan. Woch. f. Brau., 1903, 

20, [35], 39.5-398. 

Till: author’s experiments prove that the well known 
favourable effect of ai*ration upon the rapidity of fermenta- 
tion, and the crop of yeast is due solely to the agitation 
thereby produced. An e<iual stimulating effect is obtained 
by simple agitation of a suitable nature without the use 
of air. According to the autlior’s process (see this 
Journal, 1902, 491) sterilised worts arc fermented in closed 
enamollcd-iron vessels provided with a special form of 
** rouser.” Air is not admltteil, and consetjucntly the carbon 
dioxide can be collected in a comparatively pure state. 
Carbon dioxide is an excellent v(‘hicle for the removal of 
the peculiar flavour of immature beer, and the removal of 
the carbon dioxide during fermentation with agitation plays 
an important part in the subsequent maturing procoss. 
With the author’s jirocess higher fermentation temperaturea 
may be employed, if desirable, without the fear of infection. 
If full-bodied beers be desired, rousing during fermentation 
is performed less energetically and at intervals ; the crop of 
yeast is then restricted and more of the possible yeast foods 
are left in the beer. If beers with less body and a higher 
crop of yeast be desired, rousing may be more frequent 
or even continuous. According to the course adopted, 
fermentation is complete in from three to six days. In 
order to accelerate the maturing, fermentation is con- 
ducted under a partial vacuum, the carbon dioxide being 
collected, purified, and liquefied, subHe<|uently returned to 
the finished beer. After the fermented beer has been 
separated from the yeast, a current of purified carbon 
dioxide is pumjicd through the beer, until it has removed, 
by a process of scrubbing, all those volatile matters which 
cause the flavour of immature beer. The flavour of the 
beer is undoubtedly improved by contact with residual yeast ; 
it is advantageous, therefore, to leave a certain proportion 
of yeast in the beer tluring the process of scrubbing with 
carbon dioxide, and to rouse the liquid continuously during 
I the operatiiin. — J. K. B. 

j American Wines; Chemical Composition of II, W. 

( Wiley. Ij.S. Department of Agriculture, Bureau of 
i Chemistry, Bulletin No. 72, 1903, 22 — 24. 

Alcohol. — The percentage of alcohol in dry wines is equal 
! to the standards adopted for European wines. The ratio of 
‘ alcohol to extract, the sura of the alcohol expressed in 
I grms. per litre, and the total acidity in gruis. per 100 c.c., 
i conform to the ratios adopted in France for wines to which 
I neither alcohol or water has been added, 
j Glycerin, — The glycerin : alcohol ratio appears to be 

! “somewhat lower” than that of European wines. Of 
i 38 samples of dry wine, 29 contained more than 6 grmt. 

I of glycerin per 100 grms. of alcohol. The minimum ratio 
I was 5*7:100. From the varying glycerin content of the 
I sweet wines, it is probable that differences exist in the 
vineyards os regards the extent of fermentation before 
fortification. 

Extract. — The percentage of extract is up to the 
European standard. In the case of red wines, the author 
suggests that a higher minimum limit than is fixed in other 
countries might be adopted for American wines. The 
“extract, less total acids,” and the undetermined extAust 
(extract less the sum of the glycerin, ash, sugars, and fixed 
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acids) is the same in the Tvhitc wines as in European wines. 
In the red wines the extract is higher, varying from 0* 6 to 
I'ST ^rms. per 100 c.c. 

Acidity. — The {»ercentage of acids in the samples was 
similar to the products of other wine- producing countries. 
All dry red wines contained over 0*45 grm of acids 
(calculated as tartaric) per 100 c.c. Of 15 samples of dry 
white wiue one contained less than 0*45 grm., and three 
less than 0*5 grm. of total acids per 100 c.c. With a few 
exceptions, the samples were found not to contain more 
than 0*9 grm. of total acids per lOo c.c. In 38 samples 
of dry wine, 28 contained between O'. 5 and 0*7 gmi. of total 
acid per 100 c.c. ; live conlained an excessive amount of 
volatile acids. From other figures which are given in the 
original it would appear that a slightly higher ])ercentage I 
of volatile acids should be allowed in American wines than j 
in the wines from other countries. Of the 38 samples of 
dry wines, four contained more than one part of volatile 
acid to four parts of total acids, and nine more than one 
part of volatile acid to five of total acids. Several of the 
sweet wines contained an excessive amount of volatile 
acids. 

Sugars. — The amount of sugar found in the dry wines is 
materially lower than formerly. The author is of opinion 
that this confirms the inference drawn from the decrease of 
volatile acids and increase of glycerin, that the methods of 
fermentation are improving. 

Potassium Sutphate. — The largest amount of potassium i 
sulphate found was 0*13 grm. per 100 c.c. 

Sulphurous Acid» — In 15 samples of white wines five 
exceeded the Swiss limit of 8 mgrms. of total sulphurous 
acid per 100 c.c. 

Preservatives and Colouring Matter. — No preservative 
was detected, except in one instance, when benzoic acid was 
found. Boric acid, which often occurs naturally in wines, 
was found in varying quantities. ( hic sample was coloured 
with a coal-tar product. — J. L. B. i 

I 

Wine } Manufacture of , in California. II. Lachmaii, | 

U.S. Department of Agriculture, Bureau of Chemistry. ! 

Bulletin No. 72, 1903, 25 — 40. 

Fermentation. — The grapes are crushed between corrugated ' 
rollers, so as not to crush the seeds, hut only break the skins. . 
The stems are usually removed by a “ steinmer,” and the 
seeds, skins, pulp, and juice are run along chutes into the 
fermenting tanks until tbes(> are two-thirds full. The must 
generally registers about 22'^ of sugar at a temperature of 
70® F. Fermentation will stop at 90° F. The temperature 
is taken three times a day, and the sugar calculated from the 
density of the must. The must loses 0° of sugar the first day, 
and the same quantity for the second and third days, 4° is 
lost on the fourth day, and by the fifth to the seventh the 
sugar disappears. At this stage the juice is drawn oflf the 
pomace. Unihirmly ripened bunches go through fermenta- 
tion without trouble, whilst those with ipeen or half dried 
grapes produce a spasmodic fermentation. Under such 
conditions there is often 1° to 4° of sugar left, a lactic 
fernaentation ensues, and the product is useful only for 
distilling. With regard to the size of the fermenting 
vessel, the author is of opinion that the tanka should not 
exceed 5 ft. in height, 12 ft. in diameter, and a capacity of 
5,000 gallons. The pomace rises to the top during fermen- 
tation, and to keep it cool it is continually pushed beneath 
the surface by punching rods. Frequently juice is pumped 
over the pomace once a day to keep the mass constantly 
fermenting, and at the same time to extract the tannin and 
colouring matter from the skins and seeds. The main 
object is to continue fermentation until the wine is dry. 
When the carbon dioxide has left the wine, it is drawn off 
into clean closed tanks or casks for storing. 

White grapes are generally crushed without “ stemming,’* 
and after six hours the juice is drawn off and pumped into 
small oak casks until al^ut two-thirds full. After the first 
five or six days, the scum formed is drawn off and fresh juice 
added. When^he violent fermentation has ceased, the 
casks are fillfif close to the hung, and a fermenting bung, 
which IK generally a piece of block tin pipe in the form of 
a goose neck, is attached to the cask, through which the 
gas passes into a bottle of water. 


The control of temperature in both the fermenting and 
storage cellar is essential. In the fermenting room it 
should be between 70® — 80° F. In the cellar new 
wines may be stored for the first year at 60°— 70® F., 
and after that at 60° F. Light in the cellar is objection- 
able, as it has a tendency to change the colour of the wine. 

After the wine has become dry it begins to clear. This 
depends greatly on the place where it is stored, and also on 
the condition of the weather. In cold and clear weather 
the precipitation proceeds much more quickly. Before 
the lees begin to rise, the wine is drawn off from the 
sediment into thoroughly cleaned casks. The first rack- 
ing takes place from six to 10 weeks after the wine 
is made, and the second from Februarv to April. The 
wines are again racked before the hot weather begins. 
Wines that have been blended are allowed to rest for three 
months, when they are put through a filtering apparatus 
nnd drau n into oval casks of from 1,000 to 4,000 gallons 
capacity. 

Clarification. — Gelatin and the whites of fresh eggs 
are used for clarifying red wines. From \ to 1 lb. is 
added per 1,000 gallons according to the age and clearness 
of the wine. The fining materinl is soaketl in water and 
beaten into a froth. It is then poured into a tub of about 
20 gallons capacity, containing from five to ten gallons of 
the wine to he fined, and again fiothed. After this it is 
poured into the cask to be fined and thoroughly mixed by 
agitation. 

For clarifying white wines Russian isinglass is used, a 
solution of 7^ lbs. of this material being made in 50 gallons 
of wine. One half gallon beaten to a froth is used p4T 
1,000 gallons of wine. After the addition of the fining 
matter the casks arc filled to thi^ bung and the shrinkage 
made up by adding fresh tvine. The wine is left to fine 
for 20 to 30 days. 

Ports are made by fermenting the juice down to about 
6° to 10° of sugar and fortifying it up to 20 per cent, of 
alcohol. Sherries are fermented dowm to 4° of sugar 
and fortifying to about 20 to 21 per cent, of alcohol. 
The wine is then “ baked ” in the sun in casks ranging 
from .50 to 160 gallons in a glass house. The temperature 
rises as high as 140° F. which is maintained at night 
by the aid of a furnace. Malaga type wines are produced 
by boiling the must from a very sweet grape, thus pro- 
ducing a heavy bodied wine, which is then either “ baked ** 
in the sun or heated in the oven for a time. Tokay wines 
are made by allowing the grapes to shrivtd on the vine 
and fortifying the wine obtained up to 20 per cent, of 
alcohol. The grapes selected contain acid, and are mostly 
of the muscat varieties. Sparkling wines can also be 
produced in California. — J. L. B. 

Wine ; Pasteurising Ntw . CJ. Gayon. Rev. de Vitic. 

1903, [495] ; Ann. de la Brasserie., 6, [13], 303 — 307. 

The results of the author’s experiments, extending over a 
number of years, tend to demonstrate that, contrary to the 
generally-received opinion, the pasteurisation of new wine, 
by heating at 60° C., does not produce stagnation, the wiue 
coutinuing to clarify, purge, develop, and mature in a 
normal manner. In practice, this operation would present 
the great advantage of reducing and simplifying the opera- 
tions preceding the bottling of the wine, obviating the 
necessity for Irequent rackings and consequent loss io 
volume, the result being an increased yield, coupled with 
lessened expense aud the perfect conservation of the liquid. 

— C. S. 

Plastered Wines; Inversion-Speed of Cane-Sugar dis- 
solved in . G. Maguamni. Zeits. f. Elektroch., 

1903, 9, [36], 751—752. 

The existence in plastered wines of normal or of acid 
potassium sulphate, produced by reaction of potassium 
tartrate upon the calcium sulphate, has lon^ been matter of 
debate, the acid salt being much more injurious to the 
consumer thau the normal salt. The autW finds that 
sugar dissolved io the wine is inverted by plastered wines 
at no higher speed than by natural wines, and infers that 
acid sulphate cannot be present in plaster^ wines. 

— J. T. D. 
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Mol0M$es DiBiiUery ; Sulphur in a — . K. Andrlik and 

V. Stanek. Zeits. Vereins deutsoh. Zockeiind., 1908, 

63, [571] 881—835. j 

Tax authors examined the amount of sulphur in a molasses | 
distillery to account for the high content of sulphates in the • 
crude potash. The total sulphur reckoned as SO^ on 100 j 
parts of the ash in the various stages was as follows : — j 
The original molasses 2*31, the thin wash or slops 7*24, ! 
the concentrated wash 11*18, fresh potash 8*63. ; 

It thus appears that the sulphur increases from the ' 
molasses to the thickened wash and falls again in the i 
potash. The increase is due to the sulphuric acid added 
for acidification before fermentation, and the absorption of 
sulphur from the heating gases during concentration of the 
wash. Part of the sulphur escapes during the incineration 
a*? gas, possibly sulphuretted hydrogen or carbon bisulphide. 

— L. J. de W. 1 

Malt; Determination of Pre-existing Sugars in . ! 

E. D. Mason. Zeits. ges. Urauw., 1903, 26, [38], | 

457—463. 

To preclude diastatic activity during the operation, the | 
author recommends that 20 grms. of the finely-crushed | 
malt should be boiled for half an hour in a covered beaker, j 
with sufficient 90 per cent, alcohol to cover the substance. 
The alcohol is then allowed to evaporate, the liquid being 
stirred awhile to prevent spurting, and the malt is dried at 
212° F. in the oven for half an hour. To prepare the test , 
solution, the substance is shaken up for half an hour with 
150 c.o. of cold water in a 250 c.c. fiask, made up to the 
mark with water, next shaken up with a little precipitated 
aluminium hydroxide, and filtered. The reducing sugars 
are determined, as dextrose, by boiling 25 c.c. of the filtrate 
for two minutes with GO c.c. of Fehling solution and an 
equal volume of water, 'fhe results are calculated to i 
100 grms. of malt by multiplication with the factor 9*44 ^ 
(including an allowance of 14 per cent, for the volume of | 
the crushed malt), and deducting the amount of unfermen- I 
table reducing substance from the total. ! 

For the sacchurose determination, 75 c.c. of the filtrate 
are inverted with 4 c.c. of N/2 hydrochloric acid, then made 
up to 100 c.c. and determined also as dextrose calculating 
it upon 100 grms, of malt, the previous result is deducted 
from this total, and the remainder multiplied by 0*95. This 
latter number represents the saccharose in the malt. 

The unferracntable reducing substance is found by con- 
centrating 75 c.c. of filtrate to about 15 c.c., fermenting 
this with ^ grm. of yeast for 42 hours at 28° C., and making j 
up the liquid to 50 c.c., wherein after filtration the reduction I 
is estimated as dextrose, referred to 100 grms. of malt, and | 
deducted from the results of the first test. ! 

Pormation of Sugars during the Malting Process. — In | 
this investigation, a sample of barley was tested for invert : 
sugar, dextrose, levulose, and unfermentable reducing 
substances. The results were negative, though a reduction 
corresponding to 1 *9*2 per cent, of saccharose was obtained 
after inversion. Tests with germinated malt, however, 
indicated that the unfermentable reducing substances, the 
reducing sugar and part of the saccharose are formed | 
during germination. Kilning the malt in a damp state . 
furnishes a higher proportion of sugars and unfermentable 
residue than is obtained when the malt has been dried 
beforehand. The effect of kilning is to raise the proportion 
of saccharose (probably by retrogression of the reducing 
sugar), and lessen the amount of reducing sugar.— C. S. 

Ammoniacal Nitrogen in “ Mistelles and Wines / De- i 
termination of . A. Desmoulifere. XXIII., page 1067. 

English Patents. 

Yeast; Process and Apparatus for Preserving . i 

W. H. Wyers, Upton Park, Essex. Eng. Pat. 10,729, 

May 9, 1902. 

Txast is skimmed and forced under a pressure of air into a 
filter-press; if desired, the yeast may be washed in the 
press by means of weak alk^ine solutions or water. The 
pressed cakes are then broken ap and spread upon gauze I 


trays which are placed on trolleys. The trolleys are then 
run into a drying chamber, and the yeast is dried by means 
of a current of dry, filtered air drawn through the dryi^ 
chamber, and having a temperature between 60® and 100® F. 
according to the power of resistance of the yeast. The 
dried yeast is finally sealed up for storage. All precautions 
are taken to avoid contamination with bacteria. — «T. F« B. 

Grain ; Process and Apparatus for Germinating — 
under Pressure in Closed lleceptacles. V. Lapp, 
Leipzig, Germany. Eng. Pal. 10,426, May 7, 19o8. 

Skk Fr. Pat. 326,111 ; this Journal, 1903, 75G. 

-.J. F. n. 

Mall; Treatment of 1 for Alcoholic Fermentation. 

(L J. Soinlo, Temesvar, Hungary. Eng. Pat. 11,325, 
May 18, 1903. 

Malt is subjecte<l to antiseptic treatment with gaseous 
antiseptics or antiseptic .solutions ; or it may be sterilised 
by being exposed for short periods to the action of high 
temperatures with subsequent rapid cooling. The malt is 
then washed with water as free from bacteria as possible 
with the help of filtered compressed air; the material is 
finally treated in a steeping and grinding apparatus so 
constructed us to be capable of being sterilised. — J. F. IL 

Alcoholic Liquors ; Purifying Raw or Immature — — . H. 
Sefton- Jones, London. From Mrs. L. S. Hightoo, San 
Francisco. Eng. Pat. 20,228, 8ei)t. 10, 1902. 

See U.S. Pat. 736,098 ; this Journal, 1903, 1010. 

— J. F. B. 

Unitbo States Patent. 

Yeast; Preparation of . (1. Jaequemin, Malzeville, 

France. U.S. Pat. 736,401, Aug. 18, 1903. 

Skk Eng. Pat. 9221 of 1901 ; this Journal, 1901, 786. 

— T. F. IL 

Yeast ; Preparing . G. Jaequemin, Malzeville, 

France. U.S. Pat. 736,402, Aug. 18, 1903., 

See Fr. Pat. 322,381 of 1902 ; tins Jotirnal, 1903, 375. 

— T. F. B. 

Ekknuh 1*atknth. 

Malt Meal ; Mill for Grinding . E. Album, 

Fr. Pat. 329,935, March 4, 1903. 

Malt is ground between a pair of fluted rollers travelling 
at a ditfcrcntial 8pcc«l in the ratio of I : 1*5 to 1 : 3; the 
malt fiour is then separated from the grist and husks by 
passing over a sift mg device. The grist is next separated 
from the husks by means of a second coarser sieve, and is 
reduced to flour by a second pair of rollers more finely 
fluted than the first pair, also travelling at a great differ- 
ential speed. Finally the milled products are mixed together 
as desired. — J. E. B. 

Alcohol and Yeast ; Production of , from Molasses ^ 

Beetroot Sf and all Amylaceous Materials, J. Effront. 
First addition, dated Feb. 23, 1903, to Fr. Pat. 324,124, 
August 30, 1902. 

The solution of resins, &c., added to the wash before 
fermentation (see Eng. Pat. 19,354 ; this Journal, 1908, 
223) may be replaced by an alkaline extract of spent bops. 
One part of spent hops is mixed with one part by weight of 
a solution of caustic potash containing 40 grms. per litre, 
and the mixture is maintained at 100^ 0. The resulting 
mixture, or the filtered extract, is then added to the 
wash in the proportion of 30 — .50 grms. per 100 litres. ^ 

- J. F. B. 

Wines^ Ciders^ Beers, ^c, ; Preservation of , in Casks 

on. Draught. J. B. Brissand, Fr. Pat. 329,965, 
March 5, 1903. 

Jif order to preserve fermented liquors stored in casks on 
draught, a hydrostatic spigot with a caoutchouc bung is 
inserted in the bung-hole ; tbb spigot comprises a vessel 
containing a solution of potassium metabisMphite» so that 
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the air eatering at every draught is charged with sulphuroua 
acid. As a& additional Nocurity a layer of a neutral hydro* | 
carbon oil is provided on the surface of the liquor in the | 
cask. — J. F. B. j 

Tartars and Lees of Wine; Enrichment of i — ■■■, by | 
Mechanical Means. L. F. David. First addition, dated I 
Feb. 17, 1908, to Fr. Pat. 319,575, March 13, 1902 (this 
Journal, 1902, 1547). 

In the original patent the use of levigating apparatus^ 
including settling trenches labyrinthes was claimed 
for the treatment of crude tartar sludges. It is now found, 
however, that such trenches cannot be employed for this 
purpose, and that portion of the claim is abandoned. 

— J. F. B. 

Alchoholic or other Vapours ; Concentration and Purijica- 

tion of . F. Calmant. Fr. Pat. 329,771, Feb. 27, 

1903. 

A NUMBKR of caps with indented edges are superposed one 
over the other above the vapour orifice of each plate of a 
distilling or rectifying plate column. In this way the 
vapours ascending under the first cap have to pass beneath 
the indented edges of each of the caps before escaping to 
the next compartment. — J. F. B. 

XYIII.-F00DS: SANITATION : WATER 
PURIFICATION, & DISINFECTANTS. 

(4.)— FOODS. 

English Patents. 

Milk Powder / Manufacture of . M. Ekeiiberg, Gdte- 

berg, Sweden. Fug. Pat, 17,486, Aug. 8, 1902. 

Thh composition of the milk is, in the first place, so 
regulated that it contains a sufficient quantity of mineral 
matter of the kind most suitable for yielding a good milk 
powder. Thi.s is done by adding calcium salts, e.r/., the 
citrate or phosphate in quantity up to 0* 1 per cent, of the 
milk treated. Mono- or di- potassium phosphate is added, 
according to whether the milk is acid or alkaline in reaction 
to litmus paper. From 0*1 to 0*2 per cent, of non- 
crystalline sugar is also added, and the evaporation to 
dryness is carried out at a temperature below 75 ' C. (See 
also this Journal, 1903, 158 and 878.) — W. P. S. 

Meat in a Paw Condition ; Preservation of . H. H. 

Lake, London. From Dr. Emmerich’s Fleisch-Konser- 
vierungs-Gcs., Munich. Eng. Pat. 18,138, Aug. 18, 1902. 

The “ initial portions ” of the larger vessels (arteries, veins, 
and absorbent vessels) are swilled and flushed with a liquid 
adapted to prevent ** germination,” such as acetic acid and 
the like. — A. S. 

Flour ; Process of Treating , to Purify the same and 

Increase the Nutritive Qualities thereof —I . N. Alsop, 
Owensboro, Kentucky, U.S.A. Eng. Pat. 14,006, June 
28, 1903. 

The flour is subjected to the action of gaseous bodies 
produced by the action of the flaming or disruptive dis- 
charge of electricity on air. It is claimed that the process 
decreases the quantity of carbohydrates in the flour and 
increases the proteids. — VV. P. S. 

Fkench Patents. 

Milk Extract resembling Meat Extract; Process for 

Making . X. Binder. Fr. Pat. 329, 706, Feb. 25, 

1908. 

The proteids obtained from skimmed milk are peptonised 
by the actio^if^sulphuric acid and beat. The acid is then 
neutralised with calcium carbonate and the solution is 
filtered. After adding the mineral matters obtained firom 
the whey (the lactose having been separated by crystalli- 
sation) and a little hydrogen peroxide as a preservative, 


the whole is concentrated at a temperature below 60® C. 
Potassium di-hydrogen phosphate may also be added. 

— W.P. S. 

Foods or other Organic Substances ; Process for Preserv- 
ing . L. Maussion and A. Montupet. Fr. Pat. 

329,946, March 4, 1903. 

The sub}«tances are treated in a closed vessel first with 
steam and then with alcohol vapour containing a little 
essence of bitter almonds, benzaldehyde, or the like. After 
treatment the substances may be packed in tins containing 
hot oil, or a hot solution of gelatin, the tins being then 
closed up, and their contents sterilised as usual. (See also 
this Journal, 1903, 435.) — W. P. S. 

(B.)— SANITATION ; WATER PURIFICATION. 
French Patent. 

Sewage; Purification of . A. J. Pettier. First 

addition, dated Feb. 20, 1903, to Fr. Pat. 328,306, Jan. 6, 
1903. 

The lime is added to the sewage in the solid state, from 
250 to 400 grms. of calcium hydroxide being used for 
each cubic metre of liquid. The whole is well mixed. (Sec 
also this Journal, 19(i3, 960.) — W. P. S. 


XIX.-PAPER. PASTEBOARD. Etc. 

French Patents. 

Resin Soap ; Process for Emulsifying — — , in 

Water, M. Erfurt, Straupitz, Silesia. Eng. Pat. 23,896, 
Nov. 1, 1902. 

See Fr. Pat. 325,901 of 1902 ; this Journal, 1903, 757. 

— T. F. B. 

Paper Pulp ; Strainers for . H. Carriere. 

Fr. Pat. 329,445, Feb. 20, 1903. 

Plank or cylindrical strainers for paper pulp are con- 
structed of a number of parallel strips of metal or wires of 
triangular or other suitable section. At several points in 
the length of these wires are transverse bars of stout 
material, as for instance steel, coaled with a uon oxidisable 
metal such as copper or tin. Each of the strainer wires is 
twisted once round the stout transverse bars and, at the 
points where they are twisted, the original circular section 
of the wires is preserved, so that at these places the wires 
arc in contact with each other, whilst between these points 
a narrow slit intervenes between each pair of wires. 

— J. F. B. 

XX.-FINE CHEMICALS. ALKALOIDS. 
ESSENCES, AND EXTRACTS. 

Ether for Anesthetic Purposes ; Examination of — — , 
W. Wobbe. XXIII., page 1067. 

Phenacetin Test. G. M. Beriuger. XXIII^ pag® 1067. 

Hermophenyl [^Sodium Mercuriodisulphophenate] j 
Reactions of, E. Barral. XXIIL, page 1067. 

Abrastol \AsaproV\ ; New Colour Reactions of . 

E. Barral. XXIIL, page 1068. 

Nux Vomica ; Determination of Alkaloids in — . 

W. A. Puckner. XXI 11., page 1069. 

English Patent. 

Pharmaceutical Compounds [from Methylene Citric Acid'] ; 

Man^facture and Production of . H. E. Newton, 

London. From the Farbenfabr. vorm. F. Bayer and Co., 
Elberfeld. Eng. Pat. 28,988, Nov. 3, 1902. 

See U.S. Pat. 715,239 of 1902 ; this Journal, 1903, 48. 

— T. F. B. 
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United States Patents. 

Formaldehyde Compound. R. Lepetit, Susa, Italy. 

U.S. Pat. 786,529, Aug. 18. 1903. 

Bt the action of formaldehyde on bsDmatoxylin solutions, in 
presence of acid, a fine reddish-brown powder is obtained. 
Tliis substance has astringent and antiseptic properties, is 
insoluble in water, soluble in dilute alkalis, alcohol, acetone, 
or glycerin, but insoluble in chloroform. — T. F. B. 

Puroligneous [Acetic'] Acid; Process for obtaining Pure 

G. Glock, Berlin. U.S. Pat. 786,959, Aug. 25, 

1903. 

See Eng. Fat 28,595 of 1902 j this Journal, 1903, 291. 

— T. F. B. 

Chlorides of Carbon ; Process of Producing . F. J . 

Malcbaske, Assignor to C. H. Lyon, Chicago. U.S. Pat. 
737,128, Aug. 25, 1903. 

A MOtTUBE of carbon (coke), an alkali chloride, and silica, 
when heated, produces carbon chlorides. Carbon tetra- 
chloride is formed by beating together one part of coke, 
four parts of sodium chloride, and two parts of silica. 

If sulphur be added to the mixture, a mixture of sulphur 
chlorides and carbon chlorides is obtained. — T. F. B. 

French Patents. 

Hydrazine and its Derivatives; Production of - . 

P. Schestakofl. Fr. Pat. 329,430, Feb. 1 6. 1903. 

Urea, and its derivatives formed by substitution in the 
amino groups, react with hj^pochlorites or hypobromites, 
in the cold, forming hydrazine and its derivatives, carbon 
dioxide being eliminated. 

60 grms. of urea, dissolved in a little water, are mixed, 
at 0® C., with 1400 c.c. of sodium hypochlorite solution 
(containing 50 grms. of available chlorine per litre). 
100 grms. of benzaldehyde are now added, and the mixture 
is heated for some time at 80«— 90"* C. On cooling, ben- 
zaldehyde hydrazonc separates and is Rubsequently decom- 
posed by acid. — T. F. B. 

Alcohol, having a Rose-like Perfume; Pre- 
paration of an , and Synthetic Floral Perfumes with 

this Alcohol. Soc. Heine et Cie. Fr. Pat. 829,529, Feb. 
19, 1903. 

The unsaturated terpene alcohols CioHjyO, which have boil- 
ing points between 195® and 200® C., and which give citral on 
oxidation with chromic acid mixture (c.r/., linalool, nerolol, 
&c.), or geraniol, or the unsaturated hydrocarbons of the 
composition CjoH,* which, on hydration, are converted into 
linalool {e.g., myreene), are treated with glacial acetic acid 
and sulphuric acid, or with acetic anhydride. The resulting 
product is saponified and then rectified. The alcohol thus 
obtained is treated with phthalic anhydride (or the anhy- 
dride of some other dibasic acid), the ester is saponified, 
separated from geraniol by anhydrous calcium chloride, and 
the resulting alcohol purified by fractionation. It has the 
composition C,oHj^yO, and has a powerful rose-like perfume. 
It has a sp. gr. of 0-882 at 15® C., boiling point 226® C. at 
atmospheric pressure, and is optically inactive (or very 
feebly dextrorotatory). It differs from geraniol in not form- 
ing a compound with calcium chloride which is insoluble in 
p^roleum ether. Its solutions in water, alcohol, or other 
solvent, with or without geraniol and other essences, coi^ 
Btitute useful perfumes. — T. F. B. aniii- ff -rugrr 

Plant Tissues ; Process of Extraction, by Disintegration, 
of the Essential Constituents [Essences, Alkaloids] 

if . J. H. E. Cresp. Fr. Pat. 329,523, Feb. 18, 

1903. 

The plants or parts of the same (flowers, fruits, leaves, 
stalks, roots, &c,) are first ground in a vessel with a hard 
substance so as to thoroughly disintegrate the vegetable 
cells, the grinding materials and their degree of fineness 
being varied according to the qualities of the plant 
substance. The paste obtained is afterwards treated with 


a solvent (alcnhol, ether, &c.), the nature of which depends 
on the solubility of the substance to be extracted. The 
preliminary grinding assists the subsequent extraction of 
the fruit essence, alkaloid, sugar, colouring matter, Ac., 
and less of the solvent is required. — B. N. 

Saccharine Juices or other Matters from Plants, Rooie, 

; Extraction and Utilisation of-——. A. Montupet. 
Fr. Pat. 329,947, March 4, 1903. \VVI.. page 1058. 

m-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Colour Photography ; Improvements in Direct . 

j R. Neuhauss. Phot. Rundschau, 1903. 17 , 149. Chem.- 
I Zeit, 190.3, 27 , R<^P* 5*1^* (‘‘^ee also this Journal, 

1903, 759.) 

As hydrogen peroxide has not proved quite satisfactory 
with gelatin, the author now provides the plates covered 
with the gelatin-colour mixture with the oxygen necessary 
for bleaching, by immersing them, immediately before 
exposure, in a bath of ether and hydrogen peroxide for at 
least five minutes. The gelatin-colour mixture is prepared 
j in the following manner •- — 10 parts of soft emulsion gelatin 
(Eder’s) are dissolved in 100 parts of water, and then there 
I are added, with continual stirring, solutions of methylene 
I blue (0* 1 to 50 of distilled water), 6 parts ; auramino 
(0*1 to 50 of alcohol), 1*5 parts; and cry throsin (0-25 
to 50 of distilled water), 3 parts. The mixture Is filtered. 
The plates need not be used immediately after drying, but 
may be kept as long as desired. 

The author has observed that in some cases, copied 
plates may be further developed by a bath of lukewarm 
water, lispecially if the colour mixture contain Miethe’s 
ethyl red. The formation of a dyestuff by the action of 
light is also interesting. Several dyestuffs, especially blue 
ones, lose their colour, oven in the dark, when treated with 
an aqueous solution of gelatin, containing a small quantity 
of ammonium persulphate. If the milk-glass plate coated 
with such a mixture be then withdrawn, and, after drying, 
the ammonium persulphate wusht'd out, and the wet plate 
exposed, the colour is regenerated, the effect being most 
pronounced when the light to which the plate is exposed, 
has a colour complementary to that of the dyestuff produced. 
If the plate be dried before exposure, no dyestuff is produced, 
but the colour appears immediately if the exposed plate 
be immersed in lukewarm water. — A. S. 

Enolisu Patents. 

Sensitive Emulsions for Photographic Purposes; Processes 

for Making . A. Ck)benzl, Bingen-on-the -Rhine.. 

Eng. Pat. 20,069, S<ipt. 18, 1902. 

See U.S. Pat. 718,312 of 1908 ; this Journal, 1908, 164. 

— T. F. B. 

Photographic Pictures on Fabrics, Skins, Leather, Wood, 

or the like ; Mediums for Use in Producing , and 

Processes for making same. A. Cohenzl. Bingen, and 
A. IL Mies, jun., Burg Wineck, Germany. Eng. Pat. 
20,141, Sept. 15, 1902. 

The fabric is impregnated with a solution of soluble starch 
(or other starch which is rendered insoluble on heating), 
dried so as to render the starch insoluble, and finally 
sensitised. — T. F. B. 

Intaglio - Plates ; Production of Photo-engraved . 

D. Cameron-Swun, London. Eng. Pat. 21,018, Sept. 26, 
1902. 

A POSITIVE on glass, celluloid, or other transparent material 
is made from the picture or object ; a sensitised metal 
plate is exposed, first under this positive, and then under 
a ruled, dotted or grained semi-transparent screen, and 
developed. It is then etched in any manner. The 
sensitive plate may, before exposure, be coated with a 
granular deposit of bitumen, resin, &c., sufficiently for the 
rendering of modifications of light and shade. — T. F. B. 
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UNITED Statib Patbittb. 

Developing Photographic Pictures ; Process of — . 
F. Fischer and H. Guutnim, Elberfeld, Assizors to 
Farbenfcbr. of Klberfekl Co., New York. U.S. Pat. 
736,374, Aug. 18, 1903. 

(MkTA-)AMINO - o - HYDttOXYBENZYLSULPHONIC acid (SCC 

U.S. Pat. 729,054 of 1903; this Journal, 1903, 881) is 
claimed as a photographic developer, together with a sulphite 
as preservative, and an alkali carbonate as accelerator. 

— T. F. B. 

French Patents. 

Chemical Substances [^Photographic Developer M-amino- 
o^hydroxyhemyl Sulphonic Acid'] ; Manufacture of New 
. Soc. Anon. Prod. F. Bayer and Co. First Ad- 
dition, dated Feb, 11, 1903, to Fr. Pat. 311,778, June 14, 
1901. 

See U.S. Pats. 729.054 and 736,374 of 1903 ; this Journal, 
1903, 881 and above. — T. F. B. 

Photographic Plates ; Developing ,in Daylight. J. W. F. 

Scheffer and H. J. Bocage. Fr. Pat. 329,477, Feb. 17, 
1903. 

See Etiff, Pat. 3877 of 1903 ; this .lournal, 1903, 649. 

— T. F. B. 

Photographic Printing ; Impts. in . K. S. Shepherd 

and O. .M. Bartlett. Fr. Pat. 329,526, Feb. 18, 1903. 

See U.S. Pat. 728,310 of 1903 ; this Journal, 1903,760. 

— T. F. B. 

XXIL-EXPLOSIVES, MATCHES. Etc. 

Potassium Chlorate; Decomposition of -, and some 

Observations on the Decomposition oj Sodium Chlorate 
and Sodium Perchlorate. J. Scobai. VII., page 1044, 

French Patents. 

, E,r plosives, Celluloid, ^c. ; Manufacture of [Re- 
covery of Acetone.! R. Robertson and Uintoul. Fr. 
Pat. 329,540, Feb.^ig, 1903. 

See Kntr. Pat. 25,994 of 1901 ; this Journal, 1903, 441. 

— T. F. B. 

Explosives ; Manufacture of — — , C. K. Bichel. t irst 
Addition, dated March 6, 1903, to Fr. Pat. 327,868, 
Dec. 22, 1902, 

In the case of explosives for iiee in dangerous mines the 
direct addition of the chlorides of the alkalis and alkaline 
earths or such a chlorinated organic derivative as sodium 
trichloracetate, is said to j)roduce a margin of safety as 
satisfactory as that originally claime<l for ammonium 
chlcride and an equivalent quantity of sodium and 
potassium nitrates. The following is an example of the 
composition : — nitroglycerin (22 per cent.), guncotton (0*6 
per cent.), sodium chloride (11 per cent.), wood meal (0*6 
per cent.), gelatin (8 per cent.), ammonium nitrate 
(57-8 per cent.). (See also this Journal, 1903, 710, 963.) 

^ ^ — G. W. Mcl). 

Friction Primer for the Ignition of all Varieties of Fuzes 
employed in the Explosive Industry. A. Engl. Fr. Pat. 
330,066, March 9, 1903. 

The device consists of a tube closed at one end with a 
friction he^d of a composition similar to a match head. A 
layer of fulminate composition is placed in contact with 
the friction head and the tube is filled to any desired height 
with a slow burning composition. Another layer of 
fulminate composition is then added and the fuze inserted 
and fixed in the open end. — G. W. McD. 

Fireworks ; Product for and Method of Manufacture of 
. S. Salas. Fr. Pat. 329,636, Feb. 23, 1903. 

A PASTE is claimed consisting of water (100 parts), gum 
arable (65 pa{^, magnesia (50 parts), whiting (10 parts), 
colouring matter (25 parts), phosphorus (30 parts), 
potassium chlorate (85 parts), which is used for toy fire- 
works of various descriptions, for the purpose of producing 
successive and repeated explosions. — G. W. McD. 


XXm.-ANALYTICAL CHEMISTET. 

APPARATUS, ETC. 

Sulphur in Iron and Steel ; Apparatus for the Determina- 
tion of . A. Kleine. Stahl u. Eisen, 23 , 780 — 781 ; 

Chem. Centr., 1903, 2 , [8], 522. 

The author has modified his apparatus for the determination 
of carbon in iron and steel (this Journal, 1902, 1097), so 
that it can be used also for the determination of sulphur. 
It is claimed that by keeping ihe ground-glass connections 
cool, the danger of the apparatus bursting open is avoided, 
10 grms. of steel or 5 grms. of pig-iron are placed in the 
flask A (see figure), and 100 c.c. of water and 70 grms. of 
concentrated hydrochloric acid 
added through the tap-funnel 
E. The gases evolved, after 
being cooled by their passage 
through the condenser F, pass 
into the absorption flask B 
containing 50 c.c. of an am- 
moniacal cadmium solution 
(20 grms. of cadmium sul- 
phate, 400 c.c. of water, and 
600 c.c. of ammonia solution 
of sp. gr. 0*96). The absorb- 
ing solution is flrst introduced 
into B, and then, by blowing 
into C, is forced into D until 
it rises to a height of 30 — 35 
mm. in the latter. When the 
iron or steel is completely dis- 
solved, the liquid in B is 
filtered, the paper and preci- 
pitate of cadmium sulphide 
treated with dilute hydrochloric acid (850 c.c. of water to 
300 c.c. of concentrated acid) and starch solution, and 
titrated with iodine solution (7*928 grms. of iodine and 
25 grms. of potassium iodide per litre ; I c.c. » 1 mgrm. of 
sulphur). — A. S. 

Electrolytic [Mixing] Apparatus. F. Moll wo Perkin. 

Klectrochemist and Metall., 1903, 3 , [14], 22—27. 

The author describes, with illustrations, simple forms of 
electrodes, fixed and rotating, for use in electro-chemical 
analysis. 

Fixed Electrodes. — The anode is made of iridium- 
platinum wire, and is bent in such a manner (see Fig. 1) 
that when placed in position, a uniform current density 
is obtained on all parts of the cathode. The distance 
between the two sides of the anode is 2*5 cm., so that it will 
bo 1*25 cm. distant from either side of the cathode. The 
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eathode is made of platinum gtuxe, which is held rigid 
by means of a platinum-iridium (10 percent, of iridium) 
frame, 6 cm. high and 4*3 cm. wide. The frame, which is 
roughened by means of a sand blast, has a stout piece of 
iridium-platinum wire, 7 • 5 cm. long, welded on to it. with a 
loop, 2* 5 cm. from the end, for banging the electrode on the 
balance. The total cathode surface is .50*4 sq. cm., or 



Fig. 2. 



i 


Pio. 8. 


I approximately I sq. dcm. In many eases sheet platinum 
may be used in place of platinum imuze, but for metallio 
deposits which have a tendency to exfoliate, such as hisnmtli 
and antimony, the gauze is more satisfactory, and it it also 
better for mercury and for peroxide deposits. The weight 
of the cathode when made of sheet platinum should be 
about H .*) grms., and when made of gauze (not tlner than 
.'50—60 meshes per sq. cm.) about 15 grms. 

9 ^These electrodes are cluiuper than basins or cylinders and 
; are more easily manipulated when electrolytic separations 
I are being carried out. 

' Rotating Electrodes. — Fig. 2 shows a form of rotivting 
electrode which cjiii be driven either from a horizontal or 
vertical pulley and may also bo used for working several 
apparatus in series. A .spindle passes through a hole in 
the gun-metal stipporting arm, and carries a small chuck 
(such as is used for fixing small drills on a lathe), in which 
the rod t>f the electrode is held. The grooved pulley, 

, which is fastened on to the upper end of the spindle, bears 
! on the top of the guii-metal arm. which is ground smooth. 
The parts shouhl only be slightly lubricated, the best 
lubricant being a mixture of graphite and vaseline. 

! The author has maile satisfactory rotating loa<l electrodes 
; by drawing a thin lead pipe, t»> which the vanes for mixing 
I the electrolyte arc attached by “ burning,” over a steel rod 
I of the same diaim tcr a'4 the bore of the pipe, leaving above 
j the top of the pipe a portion of the rod about 1 iu. long, to 
be inserted into the chuck. The load pipe is burned at 
, both ends to prevent the electrolyte from running between 
! it and the steel core. 

Fig. 3 shows a rotating cathode and stationary anode for 
I electrolytic ilopositious. The cathode is a small cylinder of 
I platinum gauze with an available surface of about 25 sq. cm. 

! The anode is in the form of a double circle of stout ])lutinum 
! wire, and has four small bafilcs placed at intervals round It, 

I to prevent the electrolyte from rotating with the cathode. 

I -A. S. 

j Knolish Patent. 

I Lubricating Properties of Liquids f Apparatus for Deter- 
mining the — . K. \ViIkeus, Perlin. Eng. I^it. 20,998, 

Sept. 26, 1902. 

j Several forms of the apparatus are described, all being 
characterised by the fact that the lubricant is set in motion 
I by a mechanically driven fan and forced into an upright 
I tube fixed tangentially to the vessel containing the fan. 

I The lubricating power is calculated from height of rise, 

! velocity of the fan, nud the temperature. — W. P. S. 

French Patent. 

Gas Analysis; Apparatus for . N. V. O. Bolikowska 

(jiee Blot). Fr. Pat. 329,53.1, Feb. 19, 1903. 

A COMPACT apparatus for gas volumetric analysis of the 
usual type, in which the gas is moved backwards and 
forwards through the absorbing vessel by means of a 
cylinder and piston. The cylinder is disposed x'eriically, 
and its piston is pressed doxvnwards by the action of a 
.spring coiled round the ro<i. The upper part of the rod is 
screwed, and passes through the cover of the pump, which 
serves as a nut. Above the cover, and attached to the rod, 
is a disc divided radially into 100 equal parts, against which 
disc is a fixed pointer. If then the measuring vessel of 
the apparatus is filled (at atmospheric pressure) in such a 
way that the pointer indicates 100, after the gas has been 
pumped into and back out of the absorption tube till, at 
atmo.spheric pressure, the meaHuring vessel is once again 
fall, the pointer shows a smaller number on the disc, the 
loss being the proportion in the gas of the constituent 
which has been removed. — F. H. L. 

INOHGANIC-'QUANTITA TIVE. 

N'mitralisation Point / Fixing the — , by Conductivity 
Measurements. F. W. Kfister and M. Grdters. Zeits. 
anorg. Chem., 35, 454 — 459. Chem. Contr., 1903, 2, 
[6], 321. 

In the determination of the point of neutralisation of 
easily decomposable organic acids containing halogens, 
Kflster made use of oonduetivlty measurements, on the 
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ground that, in caustic soda solution, the conductivity 
wonld diminish as the rapidly moving hydroxyl ions were 
replaced by the slowly moving complicated anions of the 
acid, whereas when the concentration increased by saturation ; 
with the slowly dissolving acid, the conductivity would also ; 
gradually increase. Since the ordinary indicators never , 
fix the exact point of neutralisation, it appears desirable ! 
to make use of conductivity measurements for this pur- ! 
pose. In the titration of N/1 -caustic soda solution with ! 
N/l-hydrochloric acid, the point of minimum conductivity ' 
lies almost exactly halfway between the points of neutrali- 
sation indicated by phenolphthalein and methyl orange ; ; 
whilst in the titration of baryta water, it almost coincides ; 
with the colour change of phenolphtlialein. The method ' 
is especially suitable if the colour of the liquid or turbidity i 
hinders the use of indicators. 

The results of some experiments with methyl orange, 
(1) with distilled water, and (2) with solutiona containing : 
chlorides, show that the amount of acid required to effect 
the colour change is proportional to the volume of the 
liquid, and increases with the amount of chloride present. | 

-A.S. I 

Sulphuric Acid; Determination of — , by Means of ■ 

Benzidine. F. Uaschig. Zeits. angew. Chem., 1903, i 

16, [34], 818—823. (See this Journal, 1903, 883.) 

Thb author gives the following details for working, as the ; 
poor results lately published by Mtlller (this Journal, 1903, I 
925) arise from his not having attended to these details, and 
especially from his having used too ramih wash-water. The 
benzidine solution is prepared by grinding 40 grms. of 
benzidine with 40 c.c. of water, bringing the mixture, with 
about 750 c.c. of water, into a litre flask, adding 50 c.c. of 
concentrated hydrochloric acid, shaking, and making up j 
to the mark. The solution is filtered if necessary, and for 
use is diluted twentyfold ; 150 c.c. of the dilute solution | 
precipitate about 0* 1 grm. of sulphuric acid. The solution ; 
to be precipitated is poured into the benzidine solution with : 
continual shaking, and is filtered. A funnel of about i 
200 c.c. capacity is used, with a Witt’s porcelain filter- ! 
plate of 40 mm. upper diameter, which is covered by two : 
46 mm. filters ; the filters are wetted and drain(Kl on the ; 
pump, and the 3 mm. annulus is pre.sscd down to a sort of ' 
welt by means of a bent glass rod With such a filter the ; 
finest precipitates can be filtered on the pump, and can be 
so thoroughly drained from liquid that hardly any washing 
is required. (Experiments to test this point showed that 
when precipitating 10 c.c. of normal sulphuric acid, the 
error, without any washing at all, was only 0*5 per cent, 
of the whole, while washing with about 5 c.c. of water 
reduced this to 0*05 per cent. The wash-water under 
these circiirastances dissolves about 8 mgrms. of btmzidine 
sulphate per 100 c.c.) The precipitate is brought upon the 
filter, rinsed out completely by means of small quantities 
of the filtrate, and, immediately after disappearance of the . 
liquid, is washed by 5 — 10 c.c. of water, the washing being 
once repeated. The funnel is now removed from the filter- 
flask, a 60 — 60 mm. watch glass placed in it, and the 
whole inverted, so that filter-plate and filter fall into the 
watch glass. The filter is now carefully removed and 
dropped into a 125 c.c. conical flask with 30 min. neck, the 
filter-plate and watch glass are rinsed into the flask with 
not more than 2.'> c.c. of water, the flask is corked and 
violently shaken until precipitate and paper are completely 
broken up and no knots of precipitate remain (great care 
must be taken that this is done thoroughly), and the liquid , 
is titrated with N/ 10 sodium hydroxide and phenolphthalein, 
the titration being begun at 50^ C. and finished at lOO'^ 
so that any carbon dioxide present may not affect the 
indicator. 

The method is quick and accurate, provided too much 
wash water bo not used. In the presence of organic matters, 
however, the precipitation is retarded ; instead of 150 c.c., 
300 c.c. of the precipitant should be used per 0*1 gnn. of 
sulphuric acid, and the precipitate should stand for some 
hours before tfftatiou. In all cases, the Jiltrate should be 
tested by barium chloride solution. Free acid (hydrochloric i 
more than nitric) interferes with the precipitation ; the solution ; 
should therefore be as nearly as possible neutralised before j 
precipitation. The chief objection to the method is that 


it is inaccurate in presence of ferric salts. If ferric salts 
be present, and the ratio Fe:S be not greater than 1:1, 
accurate results can be obtained by reducing the iron by 
hydrazine hydrochloride (about 3 parts of the hydrazine 
salt to 2 parts of iron ; any nitric acid must be removed by 
evaporation before reduction) ; but with a larger proportion 
of iron the larger amount of hydrazine salt required itself 
interferes with the process. Eor pyrites, the author gives 
the following process: — Oxidise 0*8 grm. of the finely- 
powdered pyrites by aqua regia in a conical flask ; evaporate 
to dryness on a sandbath ; boil for five minutes with 50 c.c. 
of 1 percent, hydrazine hydrochloride solution; dilute to 
250 c.c. without filtration, and pour 50 c.c. into 400 c.c. of 
the benzidine solution. After five minutes, filter, wash 
with not more than 20 c.c. of water, and titrate ; the number 
of c.c. of iV/lO alkali gives the percentage of sulphur. 

— J. T. 1). 

Copper ; Volumetric Determination of , by means of 

Potassium Xanthate. B. Oddo. AJtti R. Accad. dei 
Liucei Roma, 12, [5], 435—439. Chem. Centr., 1903, 
2, [6], 395. 

Potassium xanthate gives with solutions of copper salts a 
brownish-black precipitate (1), which is soon converted into 
a flocculent yellow compouml (2). The reactions which 
take place are shown in the following equations : — 

2 SC(()C.jH,)SK + CUSO 4 - 
Cii[SC(OC.2H,)S-],(l) -h K.,S04. 

2 Cu[SC(OC 2H,)S-]2 = 
28C(OC2ll5)SCii(2) + [SC(0C3H,).S’]3. 

The author makes use of the forniatiou of the yellow 
compound for the volumetric determination of copper, 
employing as indicator, .s-diphenylcarbazide, which accord- 
ing to Cazeneuve (this Journal, 1900, 10()7, 1040) forms 
with copper salts, copper-dipheuylcarbazone, which, by 
reason of its violet colour, allows of the recognition of 
copper at a dilntiou of 1 : 100,000. In the determination 
of copper, an excess of a standard solution of potassium 
xanthate is added to the copper solution, the solution of 
diphcnylcarbazidc added, and the excess of potassium 
xanthate titrated with a N/IO solution of copper sulphate, 
till a brick-rc'.d colour (formed by the mixture of the violet 
colour due to the indicator and the yellow due to the cuprous 
xanthate) is produced. The potassium xanthate solution 
is standardised before use by titration with N/10 copper 
sulphate solution and .s-diphcnylcarbazide. The latte*r is 
prepared by heating together 1 mol. of urea and 2 mols. of 
pheuylhydrazine on the oil-bath at 150° C.; it crystallises 
from alcohol and water in the form of a nearly white 
powder, m. pt., 168° — 169° C. It is used in the form of a 
cold saturated solution in 85 per cent, alcohol, about 2 c.c. 
being added for every 2 — 3 degrms. of copper salt. —A. S. 

Lead and Silver / Determination of , by the Dry 

Method in Ores containing Copper and Antimony. E. 
Frost and E, Lecoeq. Bull. Assoc. Beige des Chira., 
1903, 17, [5—6], 205—210. 

This presence of copper iff a lead ore does not appear to 
liave any unfavourable influence on the result of the silver 
determination by fusion and cupellation, provided the pro- 
portion of copper in the lead to be cupelled does not exceed 
5 per cent., beyond which limit cupellation is no longer 
possible. Antimony, however, even when in small amount, 
has a highly variable influence on the results of the silver 
determination, and may give rise to serious errors, even 
though the proportion be less than 1 per cent. Hence, 
when the percentage of antimony is more than a few tenths 
of 1 per cent., the scorification method is preferable for the 
silver determination. — C. S. 

Arsenic ; Determination of , m Ores and Metallurgical 

By-proftucts. E. Frost and E. von Winiwarter. Bull. 
Assoc. Beige des Chim., 1903, 17, [5 — 6], 199 — 205. 

The authors find that the method recommended by A. Van 
de Casteele is as accurate as the older methods, and far 
simpler and quicker. 1 grm. of the substance is treated 
with 10 c.c. of fuming nitric acid for some time in the cold, 
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the mixture being then evaporated to near dryness, treated ’ 
with 10 c.c. of concentrated sulphuric acid, and heated | 
until white fumes are disengaged. The residue, taken up : 
with water, U Altered when cold, and the filtrate it treated | 
with 5 grnit. of tartaric acid, neutralised with ammonia, and I 
precipitated with magnesia mixture. The volume of the 
filtrate and arsenate washings is made up to aoo c.c. ; and, I 
for purposes of calcination, the precipitated arsenate is j 
separated from the filter after desiccation, the resi<lual ] 
adherent particles being dissolved in a few drops of nitric 
acid, evaporated, united with the main precipitate, and 
calcined with the usual precautions. — C. S. 

Ammoniacal Nitrofffii in and Witirs ; Deter- 

mination of . A. Desmouli^re. ,1. Phaini. Clnm., 

10013, 18, [a], 20 . 3 — 1200 . 

Attention is drawn to the method propose»l by ( Jautier 
and Halpheii for distinguishing between “ viisteile ” wines j 
and “ viiiH de liqueur^" by the determination of the j 
ammonium salts present (see this Journal, 11)03, 814). 
Gautier and Halpheii treated the wine with lead acetate, 
distilled the filtrate with magnesia, and separated the 
ammonia from the other volatile ba.ses by means of platinum 
chloride. The author propost's an .alternativti method for 
the determination of ammonia iu wines, which is accurate 
in tlie presence of other nitrogenous bases. 300 — .5(.»() c.c. 
of the wine Jiro phico<l in a flask with a few' drops of oil to 
prevent frothing and an exce.ss of freshly calcined mag- 
nesia. 'I'he flask is connected by means of a bent tube 
with a receivin' in the form of a lUep test-tube enlarged iu 
its upper part tr) a bulb, 'fhe glass lube di]»s bencatii 
the surface of about .jd c.c. of suljihuric acid ( 10 per cent.) 
contained in the bottom of the receiver, 'fhe n ceiver is 
ki'pt cool by a current of w'ater, and i.s connected with a 
vacuum i)ump. 'fhe flask is gently heated in a w’atcr hath, 
and the whole apparatus is exliausted by tije pump. The 
distillation is effected at a tempi'rature not exceeding 3.') 
and is stopped wheu at least onc-hulf of the wine has i 
been distilled. The sulphuric acid in the receiver is then ; 
distilled with caustic so la, the di.stillate is collected in X/5 1 
acid, and the ammonia is titrated in presence of litmus. i 

^.J. V. B. I 

OROANIC~--QUA U TA Tl VE. 

Thiocyanic Acid ; iVew Methods far fhe Deteetion of . 

D. Ganassini. Boll. ('him. Farm. ,42, 117 — 423; CJhem. 
Centr., 1003, 2, [7], 406. j 

SoLEKA has proposed a method based on the fact that i 
potassium thiobyanate liberates iodine from iodic aci<l. j 
According to tlie author, the reaction procecMls according ! 
to the following equation : — i 

.">KCNS + 7IIIO, - .jKllSOj f .5( 'N1 + i., + IU). j 

Id making the test, the solution containing the thiocyanic , 
acid or its alka.i suit is neutralised with caustic potasli, 
evaporated ou the water-bath, nearly to dryness, and 1 — 12 j 
drops of the solution poured into about 10 <lrop 8 of a 
concentrated aqueous solution of iodic acid. i 

The following tests may also be used for the detection | 
of thiocyanogen compounds : — 

1. A small quantity of solid potassium thiocyanate 
treated with a drop of alcohol containing a trace of cobalt 
nitrate gives a blue eolonition. 

2 . A small quantity of potassium thiocyanate, preferably 
solid, when treated with a trace of ammonium molybdate, 
acidified >vith hydrochloric acid, and exposed to sulphurette<l 
hydrogen, gives a violet coloration. 

3. The thiocyanate is treated with a trace of lead per- 
oxide and a drop of acetic acid. The main reaction which 
occurs is represented by tlie equatiou — 

3Pb(), -f KCXS -f- 5CH3C(J0II = j 

PbS04 + C 2 H 3 O. 3 K -r 2Pb(C5H30o)2 -f HCN + 2 H/). | 

The hydrocyanic acid formed can bo detected by means of 
the Prussian blue reaction. 

. 4. Thiocyanates may be detected by the formation of 
sulphuretted hydrogen on successive treatment with alkalis 


and acid. The reactions arc as follows. (1) or (2) accord* 
ing to whether the first treatment is with alkali or with 
acid : — 

(1) KGNS + KOH 4-n.,() - C()(OK)3K 4* NHaj 
and COCOlDsn I1.,,S f COs. 

C‘2) H(NS -f HCl 4- H,0 NH/Jl + COS; 
and COS ll.,() U S -i- CO>. 

i). If to a small quantity of the solid thiocyanate, 

I drops of a filtered solution of minium in an aqueous 15 par 
cent, solution of tartaric acid he added, the mixture care- 
j fully evap<»rated tt) iliyiicss, and the white residiu* treated 
I with a drop of a coneentralrd solution of eanstic potash, 
i blackening is obstuved, owing to the formation of l(‘ad 
, sulphide. 

I f). I\)tassium f liiiio anate gives with miTcur}” cyanide a 
«louble compound which shows a chaiacteristic crystalline 
form under tin* inici<>'«eope.— A. S. 

Ether Jttr Autesfhefir l^urpnsi s ; ICvomination of . 
W. Wobhe. Apotli.-Zeit., 18, 4.')8 — 4r»’.), 465 — 467, 
487—490 ; (’hem. ( ontr., 1903, 2, [7J, 45H. 

Accoudino to the. aniln»r, pure ether for an:estheti(! pur- 
]>ose8 should answer the following l•(■quireIn^ints. (1) The 
sp. gr. at 1.V‘ C. shoiihi la* between 0*7 IH and 0*72(). 

I (2) The boiling jioint should be between 34 "^ an«l 35'^^ Ck 
: (3) The ethiT should be completely indifferent to Nesslcr’s 
j reagent — absence of vinjl alcohol, and aldchy<le. (4) 

I 20 c.c. of the ether wlu ii .^]ulkl•n with .'> c.e. of alkaline 
silviM* nitrate solution (S gnus, of silvi-r nitrate dissolv<id 
in 20 grins, of w:iter, ])lu'i 30 gnuM. of aimnoiiia solution of 
sp. gr. 0*923 and lo grms. of 30 ])er cent, eaustic soda 
solution) should give no reaction — absence of aldchytle. 
(.*j») If 20 c.e. of tlu‘ etln r 1 m* shak»*n with ee. of a 
freshly-prepared potassium l‘crrieyani«ledetTi(‘ chloride solu- 
tion (two (Irops of a solid i«>u of ferric eliloride free from 
acid and of sj). gr. 1 *280 — I 282, diluteil to about 90 c.c., 
a freshly-prepar(‘d potassium ferrlcyaniih* solution adde<I 
drop by drop till tl)cli(|ui<l ai'quin's a “ u iiie-ycllow ” colour, 
and the whoh; mad<* up to loo •*.c.), the aqueous liquiii, in 
the dark, should a<!quire neither a green nor a blue colour 
— absence of hy<liogen p»‘ro\ide (6) If 20 e.c. of the 
ether be shaken with c.e. of a potrissium iodiile-phenol- 
pldhalcin solution (a mixliin* of etjual parts of ji 50 per 
cent, solution of potassium ifxlide and a 1 per cent. >olution 
of pheiiolphthalein), the lalt< r ‘should not be reddened — 
absence of hydrogen pi rovide and i‘thyl peroxide. (7) 
20 c.c. of the etlier allowed to evaj)orat(^ should leave no 
residue. (8) If 20 c.e. of tin* ether be, allowed to evaiiorab* 
after the a<ldilion of 5 c.e. of water, the residue fdiould not. 
reilden nor bleach litmus ]):q)er. (9) The vapour of the 

ether should react alkaline to litmus paper. The presence 
of water in the ether can he best detected by means of 
metallic sodium or colialt paper. Alc'ohol can be detected 
by the iodoform or rosaniline acetate test, or by Lassar- 
Cohn’s method («^xidation of the alcohol extructcjd l)y 
means of water, to old liyde and detection of the latter 
by Xe.ssler’s n'Hgent).— A. 

Vhenaeetin Test, G. M. Ileringcr. Amer. Fharm. Assoc., 
Aug., 19(J3. (’hem. and J)ru/giHt. 1903, 63, [1230], 
377. 

()• 1 GUM. of the pljenacctin is boiled with ;5 c.c. of a 50 per 
cent, solution of sodium hydioxid*? for one minute, then 
cooled and shaken with c.e. of sodium hypochlorite 
solution. If the sample !»<• pure, a dear yellow liquid is 
obtained, but if acetanilide ho present, a jiurple-red or 
brownish-red turbidity or precipitate is prmluced. — A. S. 

Ilermophcnyl [Soiliiim Aferearlodisulphoplicnatej ; Jie^ 

actions of . Fb Banal. J. Fhiirm. Chiin., 1903, IS, 

207—208. 

IlKB^iOi UKNYi., ( ', 5 H;<.O.Hg(S( ).jXa) 2 , is an amorphous, 
white powder, soluble m water to the extent of 22 per cent., 
insoluble in alcohol and po.s.sessing a saline, non-metallic 
taste. Tt contains 4<) per cent, of mercury, the reactions of 
■ which are coraplcttdy masked, caustic soda and sulphide.s 
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giviug DO precipitates. It is decomposed by boiling hydro- 
chloric Mcid and by heating with ajumoniura sulphide. 
Ferric chloride produces a violet coloration. The following j 
additional reactions are described. 

Concentrated sulphuric acid is not coloured in the cold 
hut on warming, a yellow to orange coloration is produced. 

Jlcr(/s reayent is coloured amethyst red in the cold, ' 
changing on heating to red<lish orange with a brown 
precipitate. - • , i 

Frothde's reagent (see below) on heating is coloure<l , 
yellow, changing to orange-yellow, brown-yellow, brown, 
and finally amethyst red. 

Sodium persulphate gives a slight pink coloration in the 
cold, the liquid turning yellow on lieuting. The addition of 
caustic soda to the cold solution produces a yellow precipitate 
of mercuric oxide. 

MaudcUns reagent (sulphovanadie acid) gives deep 
indigo streaks when the jiowdered substance is dissolved in 
it, the liquid becoming dark greenish blue. On heating, 
the intensity of the colour decreases ; it chauge.s to emerald , 
green near the boiling point. 

Snipitnrie acid and formaldehyde produce on heating a 
very intense red-brown coloration. — J. h. 13. 

Ahra'<tnl [Asuprol], New Colour 

Reactions of . K. Banal. J. Bharm. Chiiu., 1903, 

18, [5],20G-207. 

Tmk author describes the following new reactions: — 

Yrnmnier's reagent gives a brownish precipitate with a 
yellow solution. 

Berg's rtagent produces a blue coloration in the cold, 
gradually turning yellow on boiling. 

Frochde\s reagent is coloured a blackish yellow-brown. 
On adding a few drops of formol and sulphuric acid to a 
little abrastol, a tiu (3 green fluorescence is develot)ed, which 
js destroyed on dilution with water. 

( Froehde's reagent consists of a freshly prepared solution 
ot 0*01 grin, of so<liuni molybdate in 1 c.c. of concentrate^! 
sulphuric acid.) 

Sodium persulphafe produces, on warming, a greenish- 
yellow coloration, changing to greenish-brown, and later to 
oruuge-browm. 

Snlphomolybdie reagenl gives, on warming, a greenisli- 
yello^v coloration, changing to dirty blue, and subsequently 
to deep blu(\ — *1. F. B. 

OR GANl C-^QUANTITA Tl VE. 

Cganogen Compounds; Determination and Separation of 

, (ind their impurities. W. Feld. J. f. Gasbeleucht., 

46, 561— ,"jG7 ; [30], G03— 606 ; [31], 629—632 ; 

[32], 642—645; [33], 660— 666. 

A 6 KUIES of processes is proposed, ba.sed upon the principle 
of converting the cyanogen compounds into cyanide, dis- 
tilling off the hydrocyanic aei<l into caustic soda solution, 
and titrating with silver nitrate. 

1 . Alkali Cyanides. — If cyanides of the alkalis, ammonium, 
or the alkaline earths are distilled with solutions of certain 
neutral salts, preferably magnesium chloride or lead nitrate, 
the cyanogen is expelled <iuautitativelv as hydrocyanic acid ; 
thns -.-CD MgCU + 2 KCN + 2H.,0 - Mg(OlI), -t 
2KC1 S 2 HCN; ( 2 ) Ph(\ 0.,)2 -f 2K(1N -f- 2 II 3 O = 
iT)(OH )2 + 2 KNO.,-e 2 II('\. It sulphide is present in the 
solution to be distilled, lead nitrate should be u.sed, to avoid 
the evolution of sulphuretted hydrogen W’hich occurs when 
magnesium chloride is employed. In analysing a pure alkali 
cyanide, 0-25 to 0*5 gim. of the substance, dissolved in 
— 100 c.c. of water, Is distilled with .*> — 30 c.c. of 3N 
magnesium chloride solution for about 15 — 20 minutes, 
the exit tube of the condenser dipping into 25 c.c. of N/T 
caustic soda solution. The whole apparatus should be gas- 
tight, aud should be placed in a good draught chamber. 
To the liquid coutainiug the distillate there is added about 
.5 c.c. of a 4 i^tcent. solution of potassium iodide, and the 
cyanide is tlfeu titrated by means of N ;10 silver nitrate 
solution. The results are accurate and are not influenced 
by the presence of ferrocyanides, thiocyanates, or (if lead 
nitrate be used in the distillation) sulphides. 


2. Iron-cyanogen Comj^unds , — Ferrocyanides and fern- 
cyanides are first boiled in alkaline solution with mercuric 
chloride, whereby mercuric cyanide is formed, and the 
latter is then decomposed with sulphuric or hydrochloric 
acid, the hydrocyanic acid liberated being distilled off and 
titrated as mentioned above. The solution of mercuric 
chloride employed is mixed previously with magnesium 
chloride in the proportion of 1 mol. of mercuric chloride to 
3 — 4 mols. of magnesium chloride. From such a solution 
no mercuric oxide, but merely magnesium hydroxide, is 
precipitated on mixing with the alkaline liquid. The re- 
action, in the case of potassium ferrocyanide for example, 
is as follows : — 

2K,Fe(:y,i f HHgC’l., + 3Mg(01I): -- 
GllgCy., 4 HgXl. + Fe,(()ll), + liMgCl.j + 8KC1. 

In analysing pure, soluble salts, ()'3 — ()•.> grm. of the 
substance is dissolved in 100 ~ 1.)0 c.c. ot water, 10 c.c. of 
\ caustic soda are added, and to the hfuiing solution 
15 e.c. of 3 N magnesium chloride solution are added very 
slowlv to avoid the formation of clots of magnesium 
hydroxide. To the boiling mixture about loo c.c. of boiling 
N / 10 mercuric chloride solution are added, and the whole 
is boiled for 5— 15 minutes. The liquid is then distilled 
with the addition of 30 c.c. of 4 X hydrochloric or sulphuric 
acid, the hydrocyanic acid being collected in caustic soda 
solution and titrated as above described. Any metallic 
mercury that may he present in the distillate is without 
influence on the titr.ation. 

Insoluble pure salts, such as Brussian blue, ;ire decom- 
posed by rubbing 0 5 grm into a cream with 4—5 c c. of 
8 N caustic soda solution, adding 150 e.c. of water, aud 
boiling ; 30 c.c. of 3 N magnesium chloride solution are 
next added, and the process then proceeds as prescribed fi>r 
the soluble salts, 

3 . Sulphides.-^\n deterniinii.g sulphides, thiosulphates, 
and thioeyuuatcs, the sulphur is in each case liberated in 
the form of sulphuretted hydrogen, which is received io 
iodine solution aud determined by back-titration. The 
accompanying figure shows the apparatus u.sed : — 



The distilling flask is connected to a supply carbon 
dioxide and to a series of bulbs, the first set of which is 
empty, and serves to condense the distilled water, the 
second and third coutainiug N/IO iodine-potassium iodide 
solution, and the fourth containing N /10 thiosulphate 
solution. .\ir is swept out of the apparatus by means ol 
carbon dioxide before the distillation begins, and a current 
of the gas is muiutaiued during the operation. 

In the ease of sulphides, magnesium chloride is used for 
expelling the sulphuretted hydrogen, by direct distillation, 
the reaction proceeding as follows : — 

2XH,S1I + MgCl.> -e CO., + ILO - 
2XH,C1 + MgCO^ + 2HoS. 

Other sulphur compounds are not attacked by magnesium 
chloride. If cyanide be present, hydrocyanic acid is 
liberated, and in this ca.se it is only necessary to add to the 
iodine solution in each set of bulbs about 2*5 c.c. of 4N 
hydrochloric acid, to prevent the formation of iodine 
cyanide. At the end of the distillation the excess of iodine 
is titrated directly by thiosulphate solution, with starch as 
indicator. 

4. Thiosulphates and Thiocyanates . — If these salts be 
distilled with strong hydrochloric acid in presence of alumi- 
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nium, the sulphur is expelled quantihitivcly as sulphuretteil 
hydrogen, in accordance with the equations ; — 

(1) 3KCNS + 4A1 18HCI - 
3KCI + 2AloCI« + 3NH,CI + 3C + 3HjS. 

(2) 3Na2S.:03 + 8A1 + 301 ICl « 

4 AI 2 CI 6 + 6XaCl + OiljO + eiljS. 

The apparatus used is that shown in the figure. Six small 
coils of sheet aluminium, made of strips about 20 cm. long 
and 0* 5 cm. broad, are placed in the flask along with the sub- 
stance under examination and about 100 — 120 c.c. of water. 
Into the boiling solution 20 c.c. of IN hydrochloric acid 
are run, and aher the violent evolution of hydrogcu has 
ceased, further quantities of acid are added, until no further 
decolorisation of the iodine solution occurs. A gentle 
stream of carbon <lioxide is maintained during the distil- 
lation. The excess of iodine is then titrated. If both 
thiosulphate and thiocyanate are present, the latter must be 
determined as below, and the thicfsulphate found by 
<lifference. 

If a thiosulphate he boiled with a solution of mercuric 
chloride, rendered alkaline by means of magnesia, the thio- 
sulphate is i;ompletcly decomposed, as follows : — NaoSoO.j-f- 
IlgCl 2 + MgO^lIgS ‘iXaCl -h MgSO,. Under these con- 
ditions thiocyjinutes are niialfectcd. In analysing a mixture 
of thiosulphate and thiocyanate, th<*rcfore, the substance is 
boiled for about 10 minutes with the mercuric chloride — 
magnesium chloride solution referred to at (2) above, to 
which some magnesia has been added. After cooling, the 
liquid is diluted to a definite volume, fil(ere<i through a dry 
filter, and an aliquot portion of the filtrate, which contains 
the thiocyanate alone, is distilled with hydrochloric aci<l in 
presence of aluminium, as already described. 

5. Influence of Sulphur^ Cyanogen, and Iron Compounds 
on the Determination of F error yanide. — In determining 
ferrocyanide by distillation (see (2) above) in presence of 
sulphides and thiosulphates, the iodine solution becomes 
slightly turbid, < .1 tccount of the presence of free sulphur, 
and can with difficulty be titrated with silver sohition. This 
trouble is overcome by agitating the iodine solution with 
lead carbonate, filtering, and titrating an aliquot part of the 
filtrate. In jinisence of thiocyanate, the results are much 
too low if hydrochloric acid is used for the distillation, but 
the results are accurate when sulphuric acid is employed. 
Alkali cyanides are without prejiulicial elTect ; by di.stiHing 
the mixture first with niagnesiuin cliloride solution alone, the 
cyanide may be accurately determined, and the ferro- 
cyanide in the residue can then be determined by distilla- 
tion after conversion into mercuric cyanide. In analysing 
insoluble compounds — such as Prussian Idue — which require 
to be decomposed first witli caustic alkali, serious discrep- 
ancies occur if free cyanide, sulphide, thiosulphate, and 
ferrous compounds arc present, as the cyanide, in presence 
of the alkali, is converted more or less into thioeyanate and 
ferrocyanide. In sach eases the free cyanide may be 
eliminated by eva]'> ’.atifm to diy ness with magnesium 
chloride solution pra.r to the extraction with caustic alkali, 
or a preferable plan i^ to convert it all with certainty into 
ferrocyanide by treat .ng the substance with a solution of a 
ferrous salt before extracting with caustic alkali. 

6. Analysis of Crude (Cyanide Materials. — Free alkali 

cyanide is determined by distillation with lead nitrate 
solution, as at (1) ab >ve. Should any sulphur find its way 
into the ioiline solu .on, it is removed by means of lead 
carbonate, as at In determining the soluble iron- 

cyanogen compounds, liicse must not be extracted by boiling 
or digesting with warm water; even pure cold water should 
not be used. By extracting in the cold with u solution of 
m.'ignesium chloride, all the soluble cyanogen compounds 
are obtained without the risk of interaction with the sulphur, 
&c., present, and the liquid can be readily filtered. It is 
then boiled with the addition of about 0*3 grm. of magnesia, 
to decompose free cyanides and sulphides, and, after the 
gradual addition of caustic soda solution, it is boiled with 
mercuric chloride solution and distilled with sulphuric acid, 
as at (2) above. The sulphide is determined by direct 
distillation with magnesium chloride, as at (3) above ; the 


residue from the distillation is then diviiled, and the ifAio- 
snlphate and thioeyanate are determined as at (4). In 
determining the insoUhte iron cyanogen compounds, in 
Prussian blue, for example, tlie method of extraction is ot 
the greatest importam*(^ The author finds that the methods 
hitherto in use are quite unreliable, ^iuco on warming Prua- 
sian blue w'ith caustic alkali solution in presence of sulphur 
compoun<ls, a lo'.s of ferrocyanide, through formation of 
thiocyanate, occurs. A short I'Xlnvction with caustic alkali 
in the cold, however, does not lead to tlu' ]u»)duetion of 
thioeyanate. The inetliod of procedure depemis upon 
whether the alkali cvanirle is first to be eliminated or is to 
bo included in the analysis. In the former ease, from a’b 
to 2 grms. of the Kubslatico are rubbed down finely with I c.i;. 
of 3X maguesiuin chloride solution and 2 c.e. of water, 
.ind the mixture is di ;ed on the water-halh to expfl the 
hy ilrocyanie aeid. The ri'sidtie, when perfectly cold, is 
rubbed into a cream witli .> c.c. of 8X eaustic soda 
solution f»)r a few minutes ; aboiit lOe.e. of tlie iimgnesiinn 
chloride solution are slowly added with continuous stirring, 
and the liquid is transferretl to the distilling flask ; 20 c.e. 
more magnesium ehloride solution are added, tiio whole is 
diluted to l.')0 — 20.> e.e., and is l)oiled for five ininutes. 'Po 
the boiling solution Inoe.i .of boiling deeinornial iiiereuric 
chloride sulutioii are aibhal, and, afier .a ~ 1 0 mimites’ boiling, 
the li<juiil is «bstilled willi the addition of 30 c.c. of IN 
sulphuric a al, the litraiion being carried out as before In 
determining tVu* total cvaMOgvii content, iiichisi v'c of the 
free cyanide. O' —2 grms. of tlic substance are rubbcil down 
finely with 1 e.c. of normal ferrous i»ulj)hate solution and 
5 c.c. of 8X sodium hydroxide solution ; the analysis then 
proceeds exactly as (lescnbe*! above. — II. U. 

Sugar in International ('ommeret ; Determination of the 

V'alnc of (Dainy and (Crystal . Strohtner. XV'I., 

page 10.'>G. 

Sugars; (Comparison of the iCentrifuyal and other 
Methods for the ( i ravimetrii Delerminatiou of Hedueinij 

. F. Duch.aeek. Zeits, Zjckeriud. B dhineii, 1903, 

27, [10, 11], 078— (iH7. 

A cuiTiOAi. Study was made of the various methodg of 
separating prccipitaJed cuprous oxide l>y filtration in 
.Soxhlet tubes and lloocli crucibles, and by the more n cent 
centrifugal method. 

The crucible method and tlie centrifugal are clearly 
superior, but the latter is sim[)ler ami quicker, and all()ws 
of several simiilfarieons determinations being made. More- 
over, ordinary b'chling solution may be used, and conse- 
(juently the usual tables sullice. The cracking of the tubes 
is avoided. The dillicult filtration is re[)laced by simple, 
centrifugalising. 'The loss of weight after the analysis is 
easily ami readily determined, and loss of cuprous oxiile is 
impossible. — U. .1. de W. 

Malt; Dftcrmination tf I* re-c.risiing Sugars in . 

Iv 1) Mason. WMI., page lOol. 

Nn.r Vomica ; Deferminalion of Alkaloids in . W. A. 

Puckner. Amer, Pharm. Assoc., Aug. 190.1. Cheni. 
and Druggist, 190.3, 63, [1230], 378. 

The author uses a modification of Keller’s method. 

5 grms. of tlio powdered drug are shaken occasionally 
during one hour with 40 c.c. of ether, 10 c.c. of chloroform 
and 2 c.c. of ammonia-water. Tlie mixture is then placed 
in a small percolator and when the mmisti imrn lias passed 
through, the drug is packiMl down and exhausteil with a 
further fjO c.c. of the chlorofonn-cther mixture. The 
solution containing the alkaloids is extracted with three 
successive portions of 10 c c. of .V-sulphuric acid, and the 
acid .sohitioD, after the addition of a droj> of cochineal test 
solution, is rendered alkaline with ammonia water and 
extracted with three successive jiortions of 10 c.c. of 
chloroform. The chloroform solution is evaporated and 
the alkaloidal residue titrated wdth X/lOacid, with cochineal 
as indicator. In four determinations the amount of acid 
r€quire<l was 3*31, 3*49, .3*41, and 3*49 c.c. respectively. 

The author states that the aliquot-part method also gives 
correct results, apparently through a compensation of errors. 
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but care must be taken to add the exact volume of the ' 
one of ether, cliloroform, alcohol, ammonia, and water, and 
to avoid all evaporation wheu removing the aliquot part. ' 

—A. S. 

XXIY.-SCIENTIPIC & TECHNICAL NOTES. 

Redlicium Processes ; Kinetics of — — . II. Gold.schvnidt. 

Zeitd. f. KlelUrocliein., 1003, 9j [36], 725 — 720. 

l.N the reduction of nitro coiupounds by hydrogen sulphide 
in presence of bydiosulphides, the reaction speed is pro- 
portional to the eoricfiUrMtioii of the nitro compound and 
of the hydrosulphiiryl ions. The concentration of the 
hydrogen sulphide lets hut little influvuce. The reaction 
does not consist, honever (in the ca.se of m-nitrobonzenc- 
'sulphonlc !ici<l or of m nitnibenzoic acid, on which it has 
beeb woi'IumI outl, in ji direct transformation ot nitro into 
aitiiuo coinjiound. If hydrogen sulphide be continually 
passed through the liquid, deiivatives of pheiiylhydrox}'!- 
amine are formed- it. N(X.+ 2H.jS -Ii.NHOH 4- H.jO-h 2S 
—and amino eompoimds are only produced when the 
hydrogen sulphide contorntration sinks so far that hydroxyl 
ious are pi esent in c(»m; idi'rahle <iuantity. 

In the reduction of nitro compounds hy stannous 
chloride, the reaeti<m speed is proportional to the. con- 
centnitions of iiitro compound, stannous chloride, ami 
hydrochloric acid. '^I’lu* ratio to the stannous chloride 
concentration indicates that the reaction liNO.j + SnClj -s 
2H(T « UNO +SnCl,+ Il.jO oca urs with measurable speed, 
and that the lutroso compound is tlien reduced with infinite 
speed to amino compound. Direct reaction of nitroso 
compounds with stannous chloride confirms this view, 
which, moreover, iudiciites analogy between the purely 
chemical and the electroljtic rediiclii n. The propor- 
tionality to the hydrochloric acid concentiatioii shows that 
stannous ions are not the tuaive subrtauce ; a view borne 
out by the fact that the same reaction occurs with 7. V fold 
greater speed if .siannous bromide and hydrobromic acid be 
substituted for the oorivs|)on(licg <‘hl()iine coin]>ounds (a 
fact of practical imjioi tance). 'I'he author considers that 
the active siibstanci; is the complex tin chloride Snt/l^H 
which S. W, Young has found to he present in hydrochloric 
acid solutions of stuimous chloride. Among the substances 
on which the stannous chloride reduction was worked out, 
those with orthosnbstitnted nitio groups were most rapidly 
reduced. — J. T. D. 

hiRU.XTL'.M. 

This dournal, 1903, 1021, cid. 1, line 15 from bottom, 
after ** reflii.r condenser ad<l the words with bismuth 
oxalate” 


‘*(6) that the patentee ahull not after four years from the 
date of the patent import the invention or cause it to be 
imported into Australia. ” 

Thus it follows that an English manufacturer who obtains 
a patent for his product in the Australian Commonwealth 
j must actually manufacture on the spot and refrain from 
exporting the same from this country after a period of four 
years or lose his patent. 

Attention is also drawn to the Cunadiaii Patent Law, 
which was amended by the Act of August 13th, 1903, aud 
which provides that the patentee or his representative must 
within two years commence and continuonsly carry on in 
Canada the construction or manufacture of his invention. 
If, after the expiration of twelve months from the grant of 
a patent, the patentee or his representative imports into 
Canada the invention for which the patent is granted, the 
patent shall be void. 

These provisions are so widely different from the pro- 
I visions in the mother country, and are likely to affect so 
seriously the position of British patentees, that no excuse is 
j necessary for drawing attention to the same. 

Algkiua ; K-XP'-'iiT Tk vdk or , i\ 1902. 
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.\fticlt‘S. Qiiiuitily.j Viilnc. Ucniark.s. 

rJiills. 4' 

Wine, ordinary 2.121.1)0(5 i'rincip.ally to I'ninee. 

.. ftU'uhol iiia(li‘. 305, 1*70 l(>(),(i31 „ 

Choniiciil i)ro<l(icts, (Jwts. 

total 85,2.87 .‘L.ItU 

Dves anil tannins. 

'total 192,991 1 1.120 

(Sold, silver, and cop- 
per, total . . <1.320 

'I’uns. 

.Met als, l(jta! 7(>2.8o3 3(10,703 

Iron or (3 .'’)71.57.5 19.',3.;.’» ) I'rincipally to Tnittsl 

1,13H 211, kSS i KiiiKdoiu ami Hol- 
land. 


Zinc 


99,200 

rriuci)>ally lo Belgium. 

Copjxir ore 

Oils and vegOiiPle 

9(5.3 

Cwts. 

1.9.31 


(‘Xtracts, lotJil 

I22.S;)0 , 

201.81 2 


Olive oil 

1 

1 Sloiios, (‘arth, and 

SS,979 

125,298 

To France jn'iucipul.v 
(Hrilanriy tor .sar 
(lines ), and also 
Germany, Tunis, and 

1 combustible miiie- 

'I'ons. 


Malta. 

, nils, total 

1 Tliospliates, natii- 

317,108 

199,290 


lal 

270.102 

4S(5,is;j 

Principally to Hu- 
lljiitcd Kingdom. 

Cork wood 

1 l.Sd.l 

297,317 1 

To France, Russia. 
Ansiria - Hungary 
and Germany. 
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I.—GENEHAL. 

ENtiLI.SIl PviENTS l.N THIS Coi.ONlES. 


The following table shows the value of some articles of 
import into Uuugary tluring the years HlOl and 1902 : — 


J. E. Eciins JacJison and Co. C/iein. NcicSt Sept. 1903. 


It is probable that the majority of British inventors and 
patentees are aware of the introduction of an Australiau 
Federal Patents Bill by llie (knumonweath of Australia. 
The Bill was presented and read on the 26th day of June 
last, and will probably become law in the CommoiiMealth 
by the begiuniug of next year. It contains one provi.sion 
of such far-reaching coiiseiiuence thar too much prominence 
cannot, it is thought, be given to it. The provisiou referred 
to is contained in section 83, as follows : — 

“ Every patent shall be granted subject to the following 
conditions : — 

“ (rt) That the patentee or some person authorised by 
him shall within live years after the date thereof coinmence, 
and after '^commencement continuously carry on, in 
Australia, the con.striictiou, manufacture, or working of the 
invention patented in such a manner that any person 
desiring to use it may obtain it or the use of it at a rea- 
sonable price ; and 


Artic-les. 


Beer 

Wine 

JSpirit.s 

Coal 

Coke 

Ore 

Minerals 

Dyeing and tunning inateriuls 

Ginna and resins 

Indiuruhher 

Iron, crude 

Chemical auxiliarie.s 

Paper and paper goods 

huliarubber goods 

Leather and leather goods. . . , 

Iron ^oods 

Machinery and apparatus 

Chemical products 


1901. I 1902. 

' I 


£ £ 


47.70(5 

1 il.8:W 

75)1,(582 

! 77.5,901 

105,92(5 

1 91,922 

3,755.173 

3,012,601* 

718.(i89 

000.933 

,392.139 

! 107,44(* 

503,032 

1 628.717 

922,613 

960.05 1 

519,207 

551,432 

300,100 

1 381,590 

401.928 i 

182,681 

1.118.342 

934,610 

1,120.902 ' 

1,144.011 

311,098 j 

.306,068 

2.060,038 1 

1.9fH),28() 

938,227 1 

914,701 

1,764,209 

1,849,417 

1,005.511 1 

1,106,490 
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TRAD® EEPOET. 


The following table shows the value of some articles of 
exl>ort from Hungary during the years 1901-02. 


and skins 

Bwr 

Wine 

Spirits 

Brown coal 

Blflck 

Coke 

Oi'i' 

Minerals 

BycinK lunl tanning niatoriiils . . 

ironyeruUo 

Chemical auxiliaries 

Paper 

goods 

[ndiarubbur goods 

Loather 

„ goods 

Class and glassware 

Porcelain 

Miwdiinery and apparal us 

Chemicnl products 

Matches 


1901. 

1902. 

L 

i 

7.3t5l.2M? 

.3.541, U*<* 

l.f;2U,i2a 

1.897.75*! 

537.57.3 

5*>«),se,s 

32a.(KSU 

.375.981* 

21i.5S5 

141.307 

3.3S5.1St 

2,9t.3.<;ii‘2 

57.5.021 

,3lH1.939 

440,333 

327,991 

.3.S5.15I 

.;!*t.337 

.‘1*15.41 0 

.5‘m.3SI 

722.7S5 

7 1.5,*!'. *9 

91,703 

1 113,071 

40i.;j:e; 

I.S5.579 

1.0.33,779 

1.1 ta.iu 

240.59'.l 

271.470 


.379,.'H;»i 

,350,OS'.* 

,39'.*.7.‘>'.* 

2.114.700 

2.072,409 

2.048,145 

2,0«5.22*; 

.->34.299 

53<),i:4 

45<G32 

57 4.2.31 

734.9.31 

.S30..32<; 

1 84.800 

123.549 


Gieat Biltain coatr.hutc l to the i ii[> irt iK follows : — J 


an institution is not established solely for cdueatioual 
purposes. 

riu* Treasury Department iiolJs that the various seientiHe 
bureaus of the I iovernmeiit, including the Siuithsoiiiati 
Institution, the Xaval ( ihservatory, the Naval Aoadomyf 
and the SStiite Boards of Health, are entitled to impott 
scientific articles frtn' of duty. An instance of the tiiaunttr 
of application of the law can be seen in the case of a nit^ip 
lantern, \vhi< h is not free of «hity when importoJ for use ifi 
exhibitions before a Sunday school, hut is free if import^ 
for a Sundiiv school and to be and remain the ])roperty of 
a church. 

A list of articles which have been the subject of decisions 
by the Board ol (tcncnil Appraisers and llie eourts is 
given. It is not to he considered as an absolute gtiide. as 
many ot the articles held to be non sciontific in ehttractor 
would be propeil> < l:isst’d as scientific if used in the class 
room ill seienlific tcaclting, and hepce entitled to free entry. 

— R. VV. .M. 

W—PKErAUISG, JiLKACtllNG, Etc., 
TEXTILES, YARNS, AND FIBRES. 

SilonoN ^VAST^: : li.S. Gustoms D»a;isii)N. 

Bd. of Tnule. Sept, fi, 1903. 

'J’he waste ami rcfu^e of sliod<iy used in woollen mtmufao* 
lures, imported for use in the manufacture of a ferttUiMc, 
is not eutitlcil to free entry tinder paragra[)h 51)9 of, the 
tHriff as a “ manure,” hut. is dulialdi* under paragraph 302 tit 
tin* rate of 20 cents per lb. 


t L 

<0*ease and I allow 7s,ssi .'i7,r)S.'> 

Oils IH,<00 67,17',* 

Mineral oil 611 

Soap and ctindles 2.039 2.127 

Dyeing and tunning matiTidls 17,372 lo.lH 

Chemical substances 01.197 3H,212 

„ products 6H.702 ."stja’i 

Gums and resins 1 23.5S3 11, <11*2 

Matchi's ami gunj)ow<b;r i o .')2 71.'» 

Medic i no and i>crl'umery ,s, ir>0 8,1*37 


The jiortioii of the exiiort from Auntria-II ungury comiug 
to the United Kingdom was : — 


.\rtick's. HMll. j 1902. 


P ' t 

Sugar 3.*21t.770 ■ 2.2I0.<*<:2 

lilineral oil l,.3l*;* 

Soap and candles 2.32 .■):><> 

Min( 3 rals - d.olU ' 7.<*3; 

Dyeing mid tjmning in!it(*i ials 110,330 122.<*3'.» 

Chemiml substances. ir),07H : 21.2to; 

products Hb0S7 10t),28C» 

Gums and resins l.osr> 1.9!*t* 

Matches ^32 , ,VW 


PjIILO.SOl'HieAl, AM) SclK.NTlFK .\KTtCbK.H 

FOR Institutions, undku tiik Brk.sknt Amkrioan 
Tariff Acr. 

The 'Preasury Department has pn*pared a circular re- 
garding the free entry of scientific preparations and 
apparatus designed for use in institutions. The regulations 
prescribe an oath on entry, slating that the articles are for 
the hnna Jidc use of the institution and not for sale. 

Officers of Customs arc expeeterl to construe the law in 
as liberal a manner as is consistent with its language and 
the rulings of the Hoard of General Ajipraiserg, and to 
resolve all reasonable doubts in favour of the importer, 
bearing in mind that many articles not strictly scientific 
in character, such as sextants, theodolites, tfcc., may be 
used in teaching or illustrating scientific principles. 

The rule of principal intende<l use is to be followed. 
The articles should, however, have eith<T some scientific 
or philosophical character to be admitted free of duty. 
Bottles and bo.ves containing philosophical and scientific pre- 
parations are, however, held to bo free of duty. Chemical 
preparations, such as absolute alcohol, used chiefly in the 
laboratory, are held to be scientific preparations. 

A hospital having a school of instruction is not entitled 
to import philosophical instruments free of duty, as such 


VII.—AC/DS, ALKALIS, Etc. 

Dotvsh; German Broih (Dion OI' . 

(\S. C’nw.v. Reps. No. 1727, Auj. 19, 1903. 

'I'he German potash- producing iudustry has attained 
eonsidcriible iinportiuice within a comparatively short 
lime. Over 2 10,000, <)0<) niarUs are invcsicd in Germany 
in this industry. 'I'hc number ol workmen employed in 
this industry in the Kinpire is about 30,000, and the value 
of the product nearly 58.000,000 marks. 

Tim consunijition of kainitc, inclusive of hard salt 
(liurtsalz) and .sylvanite, inen-ased from 175,000 tom in 
IH90 to 82.5,000 tons iu 1902. < >n each 100 hectares 

(247 acres) of arabli; Iuim!, 391 kilos, of putash were used 
in 1902, while only 71 kilos, were used iu 1890. 

V/Il.~^ GLASS, POTTERY, AND ENAMELS. 

W'iNDOW-GlAS.S ,M \.M l AOTlJICK IN GkRMANY. 

U.S. ('ons. Reps., No. 1737, Amj, 31, 1903. 

The production of the six factories which form the 
union of jlheiiish window glass manufacturers amounted 
in 1900, 1901, and 1902 to 28,3.33,598, 27,189,702, and 
2»),lH8,o2(> s(j. It., n?8peotivcly. 'fbus the produciion shows 
a steady decrease, ajid tlio decrease in the (pirintities sold 
is larger still. * )f the total sales in 1902 only l,2C2,fi9fi 
.sq. ft. Meat abroad, against 4,418,528 im|. ft. in 1901. 
During the latter part of 1902 the decreased demand was 
more pronounced, and the prices, owing to a strong 
comjietition on the part of thi! Saxon, Bavarian, and 
.Silesian works, liad to he reduced from mouth to month. 
'I he result was that the inland prices which had alre.iidy 
been reduced considerably in 1901 underwent in 1902 a 
further reduction of nearly 30 piir cent. The export trade 
iu 1902 yielded unsatisfactory results; theiv was a limited 
demand at (irices which were barely sufficient to pay 
the costs of manufacture, which were kept up by the 
ahnonnally high prices of fuel. 

The prospects of 1903 are by no m(‘aus favourable ; the 
demand during the first months remained very small, and 
as there is nothing in view which would justify the hope 
of an improvement in the near future, it is not unlikely 
that further reductions in the production will becoihe 
necessary. Manufacturers art*, still iu hopes that the 
reduction of freight rates to Switzerland and to Antwei^, 
which has been ]>etitioned for during the last few years, 
may be finally granted. This would help them to compete 
on about even terms with the Belgian manufacturers • of 
window glass. 
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Bohemian Porcelain and Glaskwarb. 

U.S. Cons. Rfps.y No. 1730, Aug. *1*2^ 1903. 

The porcelain and glass iudnstnes are among the most 
important in Bohemia, but there are no statistics respecting 
their output and general export. The export to the Unite<l 
States, however, is very considerable. There are in 
Bohemia 43 factories matiufacturing porcelain and china 
in different varieties and qualities, employing together 
about 7000 workmen. There are also about 100 glass 
works, employing about 12,000 workmen ainl varying largely 
in class of work. Both these industries are in a fairly 
prosperous condition, with normal demand for iheir output. 
Most of the principal porcelain woiks are in the neigh- 
bourhood of Carlsbad, where there are also st'veral glass 
factories. 

IX.-^nUILDING MATERIALS, CLAYS, 
MORTARS, AND CEMENTS. 

Plv.stku of Pa!iis in Hungary. 

U.S. Cons. Reps., No. 1731, Aug. 27, 1903. 

The annual consimiptiou of plaster of Paris in Hungary 
is estimated at looo carloads. There are five Hungarian | 
factories working, hut only at half their capacity. The 
plaster is very widely used for b.uilding and sculptural 
purposes. The gypsum is imported into Hungary mainly 
from Austria, with small <puintities from Germany, France, ; 
Italy, and Great Britain, in the order given. The exports 
are hve times larger than the imports and go to Austria, 
Bulgaria, Houmaiiia, Servia, and European Turkey'. 


XVII.-^BREWING, WINES, SPIRITS, Etc. 

Brewing Industry of Austria. 

U.S. Cons. Reps., No. 1730, Aug. 22, 1903. 

Production. — From 1855 to 1873 the production of beer 
in Austria had risen from about 133,000,000 to about 
337,000,000 galls. In that year a reaction took place in 
consequence of which the production up to 1880 fell to 
about 278,000,000 galls. Since 1880 the growth of the 
brewing industry [which turned out 55.5,812,680 galls, in 
1902) was not further interrupted until the last brewing 
season, which shows the remarkable decrease of 12,581,68.5 
galls. 

Ta.r. — The revenue derived from the beer tax in Austria 
amounted in l‘)01-2 to 71,645,651 crowns (3,110,236/. 
against 76,075,000 crowns (3,169,791/.) in 1900-1. The 
new provincial beer tax of I -70 crowns per hectolitre 
(2.9. 3 V. per brl.) c ime into operation in 1903. The 
proceeds from this tax in Bohemia wall not go into the 
(jrovernment treasury, but will be applied to the long- 
promi.‘<ed increase of the salaries of public teachers, Ir» 
this connection it may be mentioned that since last year 
the Erhard Schaup checking apparatus has been adopted. 
The automatic control of this apparatus has great advantages 
over the previous methods of checking the beer production. 

A VIII.—DISINEECTANJ S. 

Cattle and SiiEEr Dip — Sarnol : 

Ij.^. Customs Decision. 

Aug. 29, 1903. 


X.^METALLURGY. 

The Japanese Mital Trade. 

Efig. and Mining J., Aug. 29, 1903. 

Since the Chinese -Japanese war there has been increasing 
induetrial activity in Japan. (Yedit is due to the Govern- 
ment for its progressive spirit in sending highly educated 
people to the leading eommerciul countries to investigate 
the prosperous industries, and subsequently in adopting 
many of the newly-acquired ideas. Recent statistics show 
that the imports of iron and st(*t'l at Kobe and Osaka in 
1902, chiefly from Great Britain and Germany, were valued 
at 849,461/., among the more important articles being 
20,197 tons of pig iron, 21,838 tons of bar and rod iron, i 
14,468 tons of rails, and 11,733 tons of nails. There has j 
also been imparted lol tons of nickel, 37,094/. worth of 
lead, 117,751/. of zinc, and 43,948/. of tin. In 1902 the 
exports of refined copper amounte<l to 9900 tons, valued 
at 532,385/., part of which has come to the United States, 
where the metal is valued for its gold aful silver coutent. 
Exports of other metals, iuehnling manufactures of c<)pper, 
were valued at 202,023/. 

Californian Mercury. 

Chem.and Druggist, Sept. 12, 1903. 

‘The mercury industry in California during 1902 has 
continued to show a slight improvement, in so far that 
there appears a desire to reoj»en a few more of the old mines, 
and that capital is being invested in these undertakings. 
The old mines appear to hold their own, some, like the i 
Eew Idria, with a steadily increasing output. During the 1 
twelve months ended June, 1903, the total exports of j 
mercury from the UiiiJed Stales amounted to 1,415,164 lb., j 
against 74(),500 Ih. in 1901-2 and 7 16, .569 lb. in 1900-1. 

Eerro-C'hkome and other Fe:rro Alloys: ' 

U.S. Customs Decision. i 

TheTrenbuiy Department has ordered an appeal from j 
the recent decision of the Board of General Appraisers, 
holding ferro-chrome, ferm-tungsten, ferro-molybdenmn, 
and ferro-vanadmm dutiable at 4 dels, a ton under pra- 
graph 122 of the present Tariff Act by similitude to ferro- 
manganese. afiflL recent decision of the Circuit Court of 
Appeals held that similar merchandise was dutiable at 20 
per cent, ad valorem, as “metals unwrought,” under para- 
graph 183, and the Department directs that this rate ho ' 
applied to all of the above-mentioned alloys. — K. W. !M. 


The Board of Generivl Apprai.sers held that a mixture of 
coal-tar oils, petroleum products, aud arsenic compounds, 
was free of duty as “ .sheep-dip under paragraph 657 of 
the Tariff Act, and not at 25 i)er cent, ad valorem as a 
chemical compound ” under paragraph 3. The fact that 
the article was used on cattle other than .sheep was held 
not to differentiate it from the varieties of antiseptic washes 
for sheep containing arsenic, which are unsuitable for 
general disinfecting purposes owing to their poisonous 
character.— K. \V. M. 


patent It'etL 

N.B.— In these lists, [A.] means ** Application for Patent,” and 
[C.8.], " Complete Specification Accepted.” 

Where a Complete Specification accompanie.s an Application, au 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the cjise of 
Complete SptMjifl cations Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Complete Specifications thus advertised as accepted are open 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


1 .— PLANT, APPARATUS, AND MACHINERY. 

[A.] 18,718. Gallagher, Means for indicating a rise in 
temperature. Aug. 31. 

„ 18,751. Mather. Urucible filling or charging 

apparatus.* Aug. 31. 

,, 18,869. Gerbardt. Distillation apparatus.* Sept. 1. 

[U.S.] 20,303 (1902). liCwicki. Methoil of revivifying 
filtering materials. Sept. 9. 

II.— FUEL, GAS, AND LIGHT. 

[A.] 19,180. Postlethwaite. Apparatus for comhuetion 
in analytical work.* Sept. 7. 

„ 19,220. 5Uesselsky. Apparatus for generating gas 

from small and dust coal. Sept. 7. 

„ 19,442. Kunw'ald. Method of manufacturing acety- 

lene. Sept. 9. 

„ 19,523. Wilson. Gas-producing furnaces. Sept. 10. 

I [C.S.] 20,826 (1902). McNally. Material for use in 
purifying acetylene gas. Sept. 16. 
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[C.S.] 23,986 (1902). Hirseh. Tout^heniojj comjmiinil 
for the manufacture of incandescent gas mantles. 
Sept. 16. I 

„ 25,9.')H ( 1902). Lake ((iasmesserfabr. Mijln/. J^l>tcT i 

and To.). Apparatus for testing illumiu.itiug ' 
gas. Sept. 9. 

„ 1.3,918 (1903). llamfeldt and JWh. i31a^l 1‘iir- j 

naces. Sept. 9. ' 

IV.— COLOURING MATTERS AND DYESTUFFS. ! 


[A.] 18,924. Head Holliday and .S)n‘--, 'rurutr, Dean, 
and Turner. Maiiuiaeture of eolouring in.it tens. 
Sept. 2. 

,, 19,37(». Hansford (Cassella ar.d C'o. ). Hroduetion 

of aoetylalkylamidopheiiol, of acetylalkylatnido- 
Hinldoplieiiol Milphonie. acids, and of azo (Inc- 
stidVs therefrom. Sept. 8. 

[t'.S.] ‘22,534 (1902). Head Holliday and Sons, T’urQer. 

Dean, and Turner. Manufacture of intermediate 
compounds and colouring matters containing 
sulphur. Sept. 9. 

,, 22,823(1902). Iinray (Mi'ister, JiUeius und llriining). 

Manufacture of sulphurised dyestuffs. Sept. 9. 

„ 23,418 (1902). Hansford (Ctissella and Co.). 

Manufacture of oxychlorphenylamidotolylamine, 
and snlplmr c<doiirH therefrom. Sept. 9. 

,, 2,3,,"»14 (1902). Head Holliday and Sons, Turner, 

Dean, and durDer. ISIanufactnre of colouring 
matters. Sept, 9. 

„ 23,96V (1902). Shillito (.\niline Colour and Ex- 

tract Works, formerly J. H. Geigy). Sulphur 
dyestuffs. Sept. 9. 

‘23.993 (1902). Imray (Meister, Lucius und Hriining). 
Manufacture of azo dyestuffs. Sept. 9. 

,, 23,994 (1902). Abel (Act.-(ies. f. Anilinfabr.). 

Manufacture of products of the iudopheiiol 
series. Sept. 9. 

,, 24,2.!>.5 (1902). Jolmsnn (Badische Anilin und 

Soda Fahrik). Maoufacture of organic acyl 
bodies, -iept. 16. 

,, 24,461 (1902). linray (Fab. Prod, (,'him. Thann 

i‘t Mulhouse). Manufacture of aromatic nitrites. 
Sept. 9. 

,, 2991 (1903). Hang (Dahl and ( o.). Dyestuffs 

obtained by eomhiuing <liazo compounds with 
acetyl and fonny l-para-amidophenolK and tlieir 
derivatives. Sept. 9. 


i 

i 


i 

I 


I 


[A.] 19,267. Hergmaim. Production of dicaleium phos- 
phate. Sept. 7. 

„ 19,505. ILirdinghani (Soc. Miuere e Fonderio 

d’Antimonio). Production of ox) sulphide of 
antimoiiN. Sept. 10. 

[('..S.J 19,986 (1902). Hansen. Producing earhouatc of 
soda. Sept. 9. 

,, 20.053 (1902). Levy and Helhroniier. Sej)aration 

of g.ascB from their mixtures. esj>ecially oxygen 
and nitrogen from air, and ap))aratus therefor. 
Sept. !<;. 

9142 ( 1903). Leslie, Vpp ir.atus for the man'ifjie- 
lnr»- Of neovcry and purification of carbonic 
acid. Sept. I(i, 

lo,.'»os { 1903). Liiijct's. Plant for mm' in the 
inauufuctnrc of Miper[»hosphate. .‘>ep‘, 16. 

VIIL— POTTERY, GLASS, AND ENAMELS. 

f (\S.] 24,*ilo ( 1 9i*2 ). Mi‘tli. Process for etching glas.^^. 
Sept. D>. 

,, 1 5,854 ( 1 ‘.>o;{). Iiniay (St. Louis Plate ( Jlass Co. ). 

Method of making plate glass. Sept. 9. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.J 18,7.36. .loseph. C\‘ment. ( U.S. :\ppl., Aug. 30, 
1902.)* Aug. 31. 

,, 18,798. kedden. M<.'thod of c(jualisiiig the, t(*mp •- 

rature within brick kilns. .Sept. I. 

,, 18,8HI. Davies, Hrick kilns. Sept. 2. 

,, 19,016. (ir<‘.*>ly. Manufacture of hydraulic cements. 

(Ikdgian .\ppl., Jan. 28, 190.3. )■♦ Sept. 3. 

„ 19..376. Moore. Kilns for <lrying and burning 

bricks, Ac. Se]>t. H. 

[(‘.S.J 15,176(1902). Knox und Helps. Producers and 
kilns for hnrnifig bricks, terra-cotta, Ac. Sept. 16. 

„ 20,878 (1902). C^uinn. Manufaciure of artificial 

stone oi similar snhstaiiccs. Sept. !), 

,, 25,129 (118)2). Kir). Patrick. Mannfaeturo of l)ri«‘ks 

and compositions capable of witbstanding very 
liigli temperatures. Sept. 9. 

,, 1 :',o9.‘) ( 1903 ) . Perkiewie/. Manufacture of b. ioks. 

Sept. 9. 

„ 17.06! (1903). Wilson. Hrick kiln.s. Sept. 16. 


V.— PREPARING, BLEACHING, DYEING, | 
PRINTING, AND FINISHING TEXTILES, YARNS, j 
AND FIBRES. , 

I A.] 18,795. )'oung and Waddell. Producing a spot | 
effect on linen, cotton, and Inuni) yarns and cloth. ! 
Sept. ) . I 

,, 18,9 46. .Meunvvcg and Mcnnvvcg. Dyeing fabrics, i 

Sept. 2. ! 

„ 19,571. Walton. Dyoliig, ageing, ami develojnng 

aniline black on cotton goods. Sept. II. 
j C.S.] 19,222 (1902). Longley and Lougley. Manufac- j 
tore of dyed wad<ling in one continual proce.>.s, > 
Sept. 9. 

„ 23,579 (1902). I'rinting Arts Co , Ltd., Mowbray 

and Jllack. Mt‘ans for multicolour printing. ' 
Sept. 16. I 

„ 24,377 (1902). Calico Printers’ Association, i 

Blair and Lindsay. Calico jirinling machines. | 

Sept. IG. I 

j 

VII.— ACIDS. ALKALIS. SALTS, Eto. j 

[A.] 18,958. Haunay. See under \l. j 

„ 18,997. Margosches and Ditz. Manufacture of } 

chlorine. Sept. 8. j 

„ 19,168. Ellis (Chem. Fab. Heyden, A.-G.). Manu- 

facture colloidal salts of heavy metals. Sepr. .5. 

J, 19,242. Dolbear. Manufacture of caustic soda.* 
Sept. 7. 


X.— METALLURGY. 

[A.] 18,76.3. Savelslierg, Wannscliaff. ami AUgem. 

Kleklro-Metall. G. m. b. H. Exiruction of heavy 
metals by means of ehlorine. Aug. 31. 

„ 19,109. Phillips and Pickering. I'ixtniction of gnld 

fr(»m annb-rous slimes and kuoliuised materials. 
.Sept. 5. 

„ 19,196. Park(‘r. IVoiluction of sodium and pofas- 

siutn. Sept. 7. • 

,, 19,291. Parker. See under \l. 

,, 19,353. Lake ( Sanfilippo). Ore-roasting fin naces.* 

Sept. 8. 

,, 19,366. Abel (Sierneii'* and Ilalske A -G.). Re- 

ducing metallic compoumls and fusing metals, 
espcci.illy nickel und iron, in the (deetric furnace, 
S. pt. 8. 

„ 79,504. Mouthy, Trczel, and Coi>i)ce. Alurniuium 

alloy.* Sept. 10. 

„ 19, .597. Alzugaray. Extraction of metals from their 

ores. Se]»t. 1 1 . 

[C.S.] 19,351 (1902). Malden and Malden. Process of 
agglomerating finely-divided ores. Sept. 9. 

„ 22,860 (1902). Thomas and Co., Thomas, and 

l.ones. Treating water u.'ed for pickling metal 
plates. Sept. 16. 

„ 24,236 (1902). Bronn. Process for obtaining 

metallic sulphides in electric furnaces. Sept, 16. 

„ 1.3,877 (1903). Herre.shoff. Ore-roasting furnaces. 

SepL 16. 
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[C.8.] 1C, 839 (1903^. Goyder and Launch ton. Separavon 
of minerals and extraction of some of them as 


concentrates. Sept. 16. 

16,848 (1908). Propfe. Pulverising and cleaning 
minerals. Sept. 16. 


XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 18,958. Hannay. Electrolytic manufacture of ' 

caustic soda and other products. Sept. 2. ; 

,f 19,291. Parker. Electric extraction of sodium, , 
potaisium, and th(^ alkaline metals. Sept. 8. 

„ 19,368. Parkes. Electro-deposition of copper. | 

Sept. 8. 

[C.S.] 19,368 (1902). Harjjreaves. Electrodes for electro- 
lytic purposes. Sept. 9. 

„ 24.330 (1902). Elmore. Apparatus for the genera- 

tion and application of electric currents for 
electrolysis. Sept. 16. 

„ 25,442 (1902). Imhoff and United Alkali Co., Ltd. 

Secondary electrodes for electrolytic apparatus, ‘ 
especially intended for use in the manufacture of 
chlorates. Sept. 16. 

XII.— FATS. FATTY OILS. WAXES, AND SOAP. 

[A.] 19,013. Majert. Process for refining castor oil. 
Sept. 3. 

„ 19,163. Defavric. Composition for the manufacture 

of phonograj)hic cylinders, Sec. Sept. 5. 

„ 19,407. Bedford and Bedford. Purification and 

dcodorisation of oils, spirits, and fatty suhstanct s. 
Sept. 9. 

[C.S.] 14,r»18 (1903). Lewiak. Apparatus for bleaching ; 
and condensing vegetable oil. Sept. 16. 

XIII.— PIGMENTS, PAINTS; RESINS, VARNISHES, 
INDIA-RUBBER, Etc. 

A.^PigmentSf Paints. 

[A.] 19,537. Armbruster and JMorton. ITocesses of 
making pigments.* Sept. 10. 

„ 19,538. Armbruster and Morton. IVocesses of 

making pigments.* Sept. 10. 

[C.S.] 21,692 (1902). Hatiuaker (Huston). Casein coat- 
ing and paint compositions. Sept. 16. 

B.^Pesins, Varnishes. I 

[A.] 18,714. Horst. Manufacture of linoleum.* Aug. 31. , 
„ 19,233. Clausen. Linoleum-like material. (Appl. ' 

in Denmark, Oct. 22, 1902.)* Sent. 7. 

C . — India-rubber y 4fc. 

[A.] 19,192. Weber. Utilisation of low grades of india- 

rubber and gutta-percha and their resinous cou- ; 
stituents. Sept. 7. 

XIV.— TANNING. LEATHER. GLUE, AND SIZE 

[A.] 19,017. Eoelsing. Manufacture of albumen from j 

fish. Sept. 3. i 

„ 19,050. Kemp- W elch. Size or adhesive cement for ; 

cold-water paint. Sept. 4. j 

„ 19,361. Thompson (Act.-Ges. fiir Chem. Industrie). i 

Process for producing bleached substances con- ! 

taining albumen. Sept. 8. 

XVI.— SUGAR, STARCH, GUM. Etc. 1 

[A.] 19,499. Calico Printers’ Association, Ltd., Brown- j 
ing and Barlow. Method of and apparatus for j 
producing soluble starch and dextrine. Sep^. 10. | 
„ 19,645. Monti. See under XVII. ! 

[C.S.] 14,182 (19u3). Miller, Huether, Hough, McNeill, 
and Fisher. Process and apparatus for making | 

sugar. Sept. 9. 1 

i 

arr- 


XVll.— BREWING. WINES. SPIRITS, BrC. 

[A.] 19,274. Burlin. Treatment of brewers’ waste 

products and production therefrom of useful 
products, and apparatus therefor. Sept. 7. 

„ 19,407. Bedford and Bedford. Nee under XII. 

„ 19,472. Heiwy. Apparatus for assisting the 

aerating of gniiii for malting, distilling, &c., 
during the steepiug process. Sept. 10. 

„ 19,645. Monti. Treatment of wine, must, beer, 

beetroot juice, &c., and apparatus therefor. 
(Fr. Appl., Sept. 12, 1902.)* Sept. 11. 

[C.S.] 11,526 (1903). Douglas. Apparatus for manufac- 
turing vinegar. Sept. 9. 

„ 11,749 (1903). Lai)p. Process for .softening grain. 

Sept. 0. 

XVIII.— FOODS ; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A. — Foods. 

[C.S.]2l,617 (1902). Hatmukcr (.lust). Drying and 
preserving milk. Sept. 16. 

„ 12,555 (1903). Bendixen. Sterilisation of milk. 

Sei)t. 9. 

B. — Sanitation / Water Purification. 

[A.] 19,170. Bond. Material for use in the filtration of 
water. Sept. 10. 

„ 19,599. Adams and Springborn. System for tln^ 

purification of sewage and other fluids. Sept. 11. 

C. — Disinfectants. 

[A] 19, .596. .Mzugaray. Manufactun’, of disinfectants 
and antiseptics. Sept. 11. 

[C.S.] 23,400 (1902). Mills (Soe. Aiioii Pr.)d. (‘hlin. 
Specianx). Solid soluble aiitisej)tic. Sept. 16. 

XIX.—PAPER, PASTEBOARD, Eto. 

[.\.] 19,541. itarrison (Vclliiraoid Paper Co.). Manu- 
fuctm i' of waterproof paper and the like. Sept. 10. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 19,356. Lake (Park(\ Davis, and Co.). Improved 
vaccine, and ))rocess of purifying tlie samt*.* 
Sei»t. 8. 

„ 19,446. Descamps. Manufacture of products from 

coTni)Oiinds having an aldehydic function or their 
analogues. (P'r. Aj)pl., Feb. 23, 1903.)* Sept. 9. 

[C.S.] 19,804 (1902). W''oltereck. Production of hydro- 
cyanic acid. Sept. 16. 

„ 20,922 (1902). Lake (Fabr. Ohem. Praep. Dr. K. 

Sthamcr). Production of radio-active metallic 
coating. Sept, 9. 

„ 27, .524 (1902). Smith. Medicinal preparations. 

Sept. 16. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 19,434. Borricelli and Levi. Photourchtdypy of 
transforming jdiotographic negatives of silver 
bromide into archetypes, fit for printing witli 
printing ink.* S(‘pt. 9. 

[C.S.] 24,234 (1902). ShepluTd and Bartlett. Photo- 
graphic printing. Sept. 16. 

XXII.— EXPLOSIVES, MATCHES, Etc. 

[A.] 19,438. Lundholm. Explosives. Sept. 9. 

[C.S.] 23,846 (1902). Bichel. Manufacture of explosives. 
Sept. 9. 
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ANNUAL GENERAL MEETING, NEW YORK, 1904. 

Members who contemplate attending tlie next General 
Meeting, in New York, are requested to communicate with 
the General Secretary as soon as possible, in order that 
suitable travelling arrangements may be made. 


COMMUNICATIONS. 

Authors of oommunioations read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Buie 48 of the Bye-laws the Society has the right of 
priority of publication for three months of aU such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


Cl)angts of abbrrss. 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Arnott, Jno. S., l/o Trubia ; Cifuentes, No. 5, Gijon, Spain, 
Chemical Engineer. 

Beckett, Jos. H., l/o Egreinont} 20, Albert Road, Parkgaie, 
near Rotherham. 

Brach, Dr. L. K., l/o New York City ; c/o U.S. Finishing 
Co., Norwich, Conn., U.S. A. 

Cady, W. B., l/o Bay City ; c/o Peninsular Portland Cement 
Co., Cement City, Mich., U.S.A. 

Canfield, F. D., jun., I/o Yonkers j c/o Cuban Sugar Re- 
fining Co., Cardenas, Cuba. 

Chatard, Dr. T. M. ; all communications to 1716, Rhode 
Island Avenue, Washington, D-C., U.S.A. 

Crane, Jasper E., l/o Arlington; Technology Chambers, 
Irvington, Vermont, U S.A. 

Dancer, Wm., l/o Old Traffordj Millgate Hall, Newbridge 
Lane, Stockport. 

Davies, Leyshon, l/o West George Street; I, North Clare- 
mont Gardens, Glasgow. 

l)e Blois, W. H., l/o Canada; c/o General Chemical Co., 
Camden, N.J., U.S.A. 

Durant, II. T., l/o Box 414 ; P.O. Box 603, Buluwayo, 
Rhodesia. 

Duryea, Chester B., l/o Gramercy Park ; 80, Madison 
Avenue, New York City, U.S.A. 

Forrester, A. M., l/o Glasgow ; c/o liaidlaw, Mackill, and 
Co., 3400 — 3500, Williamsburg Avenue, Richmond, 
Va., U.S.A. 

Foster, Wm., l/o Chapeltown; St Martin’s Terrace, Newton 
Park, Leeds. 

Golding, John ; Journals to Ashby Road, Kegworth, Derby. 

Haddow, Geo., l/o Perranporth ; Parkview, Redding, Pol- 
moot Station, N.B. 

Holden, G. E., l/o Weaste ; 21, Dumford Street, Middleton, 
near Manenester. 

Jollyman, W. H., l/o Muswell Hill ; Government Labora- 
tory, P.O. Box 1080, Johannesburg, Transvaal. 

Kleeman, Dr. S. ; Journals to Forchheim (no< Forcheim), 
Bayern, Germany. 

Knapp, Rudolf E., l/o Detroit ; 208, Observatory Street, 
Ann Arbor, Mich,, U.S.A. 

Leman, W. T., !/<» Toledo ; c/o Lake Carriers Oil Co., 
CoraopoUs, Pa., U.S.A. 

Littlejohn, J. ; Journals to c/o African Banking Corpora- 
tion, Jo^nnesburg, Transvaal. 

Loudon, M., l/o Cold Spring ; Port Chester, N.Y,, 

U.S.A. 

McCreath, W. D., l/o Twynholm; c/o Quantock Vale 
Cider Co., Ltd., North Petherton, Bridgwater, 


Maekeusie, T. B., I/o Cardonald ; o/o Capiliitas Copper Co., 
Ltd., Pilciao, Prov. de Catamarca, Argentine Republic. 

MoMurtrie, Dr. Wm., l/o West End Avenue; 144, West 
49th Street, New York City, U.S.A. 

Marsden, Dr. F., l/o Sulzbach; Chemical Department, 
Yorkshire College, Leeds. 

Moldrum, Jas. Jones, l/o Manchester; Timperley, Cheshire. 

Naef, Dr. P., l/o New York City; retain Journals. 

Potter, R. S., l/o Haslemere ; 97, Belgrave Road, Ilford, 
Essex. 

Queneau, A. L., l/o Newark ; c/o New Jersey Zinc Co. 
(of Pa.), South Bethlehem, Pa.. U.S.A. 

j Roberts, Wm. H., l/o Prince’s Park; 1, Newborough 
Avenue, Sefton Park, Liverpool. 

Russian Physico-Chemical Society ; Journals to Bibliotheque 
de la Soci^t^ Physico-Chimique Russe, Laboratoire 
de Chimie, Universite, St. Petersbourg, 

Sanders, W. W., l/o Gardner, Mass. ; c/o Jareoki Chemical 
Co., Station P, Cincinnati, Ohio, U.S.A. 

Schneider, E. J., l/o Niagara Falls ; c/o Union Carbide Co., 
Sault Ste. Maiie, Mich., U.S.A. 

Scott, Leonard C., l/o Chicago ; retain Journals. 

Spieler, Aug. J. ; all communicatiuus to 543, Gifford Street, 
Syracuse, N.V., U S.A. 

Stoddart, Reg. T., l/o Cheetham ; Corporation Tar Works, 
Charlestown Road, Halifax, Yorks, Manager. 

Taylor, Newman Journals to Chinchpooghly Road, Parel, 
Bombay, India. 

Traphagen, Dr. F. W., l/o Bozeman ; Colorado School of 
Mines, Golden, Col., U.S.A., Professor of Metallurgy 
and Assaying. 

Watkins, E. J., l/o Upton Park ; (communications) 81, 
Montpelier Road, Peckham, S.E., and (Journals) c/o 
Mellin’s Food, Ltd., Stafford Street, Peckham, S.E. 

Wrampelmeier, T. J. ; .Journals to 1022, Jackson Street, 
Wilmington, Del., U.S.A. 

Zeitschrift fttr Farben- und Textil-Chemie ; Journals to 
Dr. A. Buntrock, Sorau, Prussia. 

MEMBER OMITTED FROM LIST. 

1899. Atteaux, F. E., 176, Purchase Street, Boston, Mass., 
U.S.A., Chemical Manufacturer. 

Beatt). 

Dick, Alexander, 41, Lee Road, Blackheatb, S.E. Sept. 18. 

llantke, Dr. Ernst, 648, Broadway, Milwaukee, Wis., 
U.S.A. Sept. 13. 

Weightman, A. T , 11, Chepstow Road, Croydon. 

(©hituarp. 


THOMAS FLETCHER, F.C.S. 

Formeuly a Member of the Society op Chemical 
Industry. 

On Sunday, September 20th, in his 64th year, 
Mr. Thomas Fletcher, the inventor of the Fletcher’s 
gas-furnaces, gas-burners, &c., died after a protracted 
illness, at his residence at Grappenhall, near Warrington. 
He was the chairman and one of the managing directors 
of the firm of Fletcher, Russell, and Co., Lid. Thomas 
Fletcher was originally trained for the medical profession, 
but turned his attention to dentistry. It was the need 
for some ready method of fusing the metals used in 
dental operations that led to the invention of the various 
gas-furnaces with which his name is so intimately 
associated. He retired from dental practice about 1872, 
and cxct-nded his experiments to the production of 
appliances for use in chemical and physical laboratories. 
Mr. Fletcher was the author of ** Dental Metallurgy ” 
and Coal-gas as a Fuel.” Amongst various papers 
of interest, in 1888 he read one before the Liverpool 
Section of this Society entitled “ A New Commercial 
Application of Oxygen,” and another before the Society 
of Arts, in 1884, on ** Coal-gas as a Laboui>6aviDg Agent 
in the Mechanical Trades.” 
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BARNARD SIMPSON PROCTOR. F.T.C. 

Original Mbmbbe op thb Sociktt op Chemical 
Industry; Prbsident op thb Newcastle Chbmical 
Society in 1883, when amataiamatrd as its 
Newcastle Section with thw Society op 
Chemical Industry; also the First Chairman op 
that Section. 

Mr. B. S. Proctor, r most distin^ruished and honoured 
member of the pharmaceutical profession for more than 
half a century, died at VV^estbury-on-Trym, near Bristol, 
on September 22nd, aged 76 years. lie was the head 
of the firm of Proctor, Son, and Clague, of Newcastle- 
on-Tyne. He had also been a member of the Board of 
Examiners, and of the Council of the Pharmaceutical 
Society, and a lecturer on pharmacy in the College of 
Medicine of Durham University. 

The best appreciation of Mr. Proctor’s scientific 
worth may probably he gleaned by a perusal of his 


admirable address as first Chairman of the Newcastle 
Section of the Society of Chemical Industry (this 
Journal, 1883, 896^403). He was an original member 
of this l^iety, but resigned his membership in 1894. 

Mr. B. S. Proctor was the son of the late Mr. William 
Proctor, Pharmaceutical Chemist, of Newcastle-oo-Tyne, 
and formed the fifth of a generation of chemists. After 
18.53 he entered into partnership with his father in hie 
business, which was founded in 17.58, and they traded 
as W. Proctor and Son. When Mr. T. M. Hague was 
taken into partnership, the title of the firm was modifled 
as ** Proctor, Son, and (blague.” Mr. B. S. Pn>ctor 
ridired on December 31, 1897, and went to reside at 
Bradford-on-Avou, where he remained until last year, 
when he removed to Westbury-on-Trym. Mrs. Proctor 
was a niece of Michael Faraday, and her two sons have 
followed their illustrious relative, and their father’s life- 
long friend, Dr. .T. \V. Swan, in the pursuit of electrical 
science. 
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I.-PLANT. APPARATUS AND MACHINERY. 

English Patents. 

Purifying, Sterilising or Ageing Liquids; Apparatus for 
[klecirically'] — • R- C. ’I’liruer, Columbus, Ohio. 

Eng. Pat. 12,191, May 28, 1903. Under luternat. Conv., 
May 29, 1902. 

Two or more separate vessels having spouts, are arranged 
so as to discharge from one into the other, the liquid 
flowing into each vessel through a metallic insulated funnel, 
which is fixed so that the bottom of its stem is above 
the level of liquid in the vessel below. Each funnel 
acts as an electrode in the electrolytic cell below it, 
and the circuit is complete when the unbroken stream of 
liquid covers a horizontal metal plate acting as the other 
electrode. The latter is nttachfd to a vertical conducting 
rod, insulated with a tube of porcelain or other non-con- 
ducting material. The cells are connected in parallel. It 
is stated that the liquid, as it flows from the funnels, is 
subjected to a higher degp’ee of electric action and also to 
the action of the air. — B. N. 

Fractional Distillation ; Process of and A]^aratusfor . 

J. H. Mtiller, Mfilheim-on-the-Rhiuo. Eng. Pat. 18,579, 
Aug. 23, 1902. 

Sex addition to Fr. Pat. 316,753 of 1901; this Journal, 
1903, 410.— T. F. B. 


Evaporation of [^Crystallisable'] Liquors; Apparatus for 

the . A. Chapman, Liverpool. Eng. Pat. 20,002, 

Sept. 12, 1902. 

; A CHAMnKR is attached to the bottom of a vacuum pan, 
! both being filled with solution, and in connection with the 
j vacuum pump. The crystals separating out in the vacuum 
I pan, fall into this chamber, and when a sufilcient quantity 
I has accumulated, communication is out off between the two 
I by means of a valve. The chamber is provided with a 
I tapering bottom and a pipe for draining away the mother- 
t liquor. Inside the chamber is a cylindrical vessel without 
I a bottom, and with perforated sides. This is closed below by 
fitting upon a perforated plate resting on the tapering bottom 
of the outer vessel. When air is let into the chamb<T (the 
; vacuum pan being disconnected) the mother-liquor it drained 
off, the tapering bottom and perforated plate are then 
swung away by a suitable pivot arrangement, and the 
discharge of the accumulated crystals is thus effected. To 
recharge the apparatus it it closed, exhausted by the vacuum 
pump, aud refilled with solution. Gommunication between 
the chamber and the vacuum pan, which has been working 
uninterruptedly, is then again established. — L. F. G, 

Centrifugal Extracting Machines, H A. Peterson, Hono- 
lulu, Hawaii. Eog. Pat. 6694, March 23, 1903. Under 
Intemat. Conv., hurcb 24, 1902. 

Within a cylindrical drum with perforated sides, a second 
cylindrical drum is placed, concentric with the first and 
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secured bj struts, an annular space being thus formed between 
the two drums. The bottom of the inner drum hag the 
shape of a plate forming a truncated cone, with a hole in the 
centre. This hollow cone communicates with the annular 
space above described, and the mass to he extracted, is fed 
into it through a pipe. The liquid expelled by the centri- 
fugal force passes through the sugar or ot.her solid material, 
and through a cloth surrounding the inner drum, and 
through the perforations of the outer drum into a vessel 
surrounding it, and is then drawn off. Water can be supplied 
to the inner drum by a pipe, in order to wash the mass to be 
extracted. An annular perforated air-chamber may also 
be provided around the top of the inner drum ; the air 
supplied to this chamber is forced through its perforations, 
and expels any liquid remaining in the muss to be extracted. 

— L. F. G. 

French Patents. 

Apparatus for the Treatment, Purifcatiofif and Separation 
[by Use of Fans] of Chemical Substances. J. Ldhtie. 
Fr. Pat. .330,322, March 17, 1903. 

Thf. apparatus can be used for any chemical process, 
e.y., for the separation of naphthalene, the absorption of 
cyanogen and ammonia, and for the removal of sulphuretted 
hydrogen from gas. It is made up of any number of 
elements, each consisting of two revolving fans placed 
inside a cylinder, open at the top and bottom, and which 
can bo fitted to the next element or closed by a cover. 
The fans have radial corrugated divisions, those of the first 
conducting the materials supplied, towards the centre, and 
those of the second conveying them to the circumference. 
The substance to be purified, together with the purifier, is 
fed in by injectors, sets the fans in revolution, and is made 
to take a circuitous path from the periphery to the centre, 
and again to the periphery, in each element. Pipes and 
channels are provi(led for drawing off the purified substance 
and the purifier. The revolving fans can be gently heated 
if necessary. — L. F. G. 

Evaporating Apparatus for Liquids. IT. Deininger and 
H. Andre. Fr. Pat. 330,642, March 27, 1903. 

See Eng. Pat. 6847 of 1903 ; this Journal, 1903, 787. 

— T. F. P. 

Distillation, Separation, and Extraction, in a Closed 
Vessel, of Volatile Liquids, or of Liquids contained in 

Solids; Apparatus for the . R, Voiry and Soc. J. 

de la Fresnayeet Cie. Fr. Pat. 330,649, March 27, 1903. 
The process can be used for the distillation of petroleum, 
for the extraction of vegetable oils from seeds, of mineral 
oils from waste, for the extraction of tallow, &c. The 
substance to be treated is contained in a closed vessel, to 
the bottom of which, air, heated to a certain temperature 
hj passing through a heater, is forced in by a pump. The 
air, together with the vapours distilling off, is drawn buck 
into the suction chamber of the pump, passing on its way 
through a refrigerator, in which the volatile matter dis- 
tilled off, is condensed. The pump then forces the air 
through its delivery -pipe again into the heater and into the 
distilling vessel. — L. F. G. 

Liquids or Solids ; Process for Obtaining , in a Dry 

Porous State, so as to be Readily, Rapidly, and Com- 
pletely Soluble. Cie. Maggi. Fr. Pat. 330,691, March 28, 
1903. 

The liquid or solid is made into a paste, and impregnated 
with air or some inert gas at a low temperature, and whilst 
kneading. The pasty mass thus becomes filled with bubbles 
of the gas employed. It is then dried at a low temperature 
in vacuo ; it thus swells up, and the resulting dry powder 
is very porous and readily soluble. The process is adapted 
for the desiccation of animal, vegetable, and chemical sub- 
stances. To drj' milk by this process, sugar, cocoa, or 
coffee extract is first added to it. — L, F. G. 

Leakages in Pipes and Vessels Containing Chemicals; 
Means for Locating — . E. Karrer. Fr. Pat. 330,792, 
March 1908. 

Thb pipes or vessels are covered with a material to which 
a chemical substance is added as indicator, the latter 


changing in eolojiir when the contents of the pipes or vessels 
escape. Suitable^ substances are phenolphthalein for am- 
monia, and Congo Red for acids.— L. F. G. 

I IL-FUEL. GAS. AND LIGHT. 

; Briquette Industry in France. E. Loze. Eng. and Mining 
I J., 1903, 76, [8], 277. 

I The manufacture of briquettes is useful in the working of 
i coal seams of inferior quality, where the waste may amount 
; to 15 or 18 per cent. The advantages of briquetting the 
( slack are the improvement of the fuel, and the conferring 
1 on it a better form for transportation, storage, &c. It is 
I estimated that a ton of briquettes occupies about 18 cb. ft., 
' whilst a ton of coal occupies about 36 cb. ft. 

In France, semi-coking coals, with from 12 to 20 per 
cent, of volatile matter, are chiefly employed for making 
briquettes. Very poor coals produce briquettes which burn 
slowly and with difficulty, and, in burning, rapidly fall to 
powder. Lignite cannot be satisfactorily used alone ; it 
should be used in a mixture of, for example, anthracite 
with 10 per cent, of lignite and 8*5 per cent, of coal-tar. 
Peat is also used with a mixture of anthracite and tar. 

Various substances have been suggested as binding 
agents (see Fr. Pat. 329,736; this Journal, 1903, 1040), 
but the only practicable one is said to he coal-tar, “dry ’* 
coal-tar being the best form. “Dry ” coal-tar is described 
as a black solid at the ordinary temperature, which does 
not Roil the hands, and which, when heated in water at 
75° C., can be drawn out in thin threads from 12 to 20 ins, 
in IcDKtli, without breaking. It yields 45 — 52 per cent, of 
very hard, swollen coke, and, at the most, 0*5 per cent, of 
ash. — A. S. 

Cyanogen Recovery by Knuhlauchls Wet Process. W. P. 

Jorisscu and J. Rutteu. J. f. Gasbeleucht., 1903, 46, 

[35], 716—719. 

The modification of Knublauch’s process for the recovery 
of the cyanogen, which is in use in the gasworks at the 
Hague, has already been described (this Journal, 1902, 
1277). The authors have investigated the reactions which 
occur. The partly oxidised ferrous carbonate made use of 
is half basic, FeCOa.Fe(OH) 2 . The cyanide precipitate 
it produces, contains, besides iron sulphide and Prussian 
blue, ammonium ferroferricyanide and potassium ferro- 
ferricyanide, ascertained to be (NH 4 ) 2 FeFe(CN)g and 
KaFeFeCCN)^ respectively. 

According to Feld (this Journal, 1903, 16) the cyanogen 
recovery must be preceded by absorption of the ammonia ; 
otherwise a loss of cyanogen occurs through formation of 
thiocyanate (sulphocyanide). At the Hague works, how- 
ever, although the ammonia is not removed beforehand, no 
thiocyanate has been found, notwithstanding that the same 
liquors have been used for a year. Only about 2 per cent, 
of the cyanogen in the gas escapes unrecovered. — II. B. 

Lighting Power of Combustible Gases in the Incandescence 

Burner ; Variations in . E. Sainte-Claire Deville. 

J. Gas Lighting, 1903, 83, 499—501 and 617—619. 

Since the illuminating power of an incandescence burner 
depends essentially upon the temperature of the mantle, it 
has been supposed that the temperature of the flame, and 
not the calorific value of the gas, is the main factor in 
the light-production. The author, however, concludes that 
the lighting power of a gas is a funciion of its calorific 
value. Numerous experiments were made with coal-gases 
of various degrees of richness, which were burned (the same 
size of burner and mantle being used in each case) under 
^ such conditions of gas- and air-cansnmption as to show the 
maximum efllciency. The calorific power of the gas, 
number of calories produced during the test, total illuminat- 
j ing power, illuminating power per 100 litres of gas con- 
sumed, and illuminating power per 1,000 calories produced, 

I were observed. The variations in the yield of light per 
j 1,000 calories were in each cate trifling, as compared with 
j those in- the lighting power per 100 litres. For example, 
I in one series of tests with seven grades of coal-gas, normal 
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Paris gas being taken as unity, the heat ev^yed daring the 
tests varied from 0* 80 in the case of the poowt gas to 1 * 65 
with the richest ; the yield of light per 100 litres varied 
from 0*81 with the poorest to 1’53 with the richest; 
whereas the yield of light per 1,000 calories varied from 
1*01 Avith the poorest to 0*93 with the richest. Allowing 
for photometric difficulties, therefore, it may be concluded 
that for a given quantity of heat obtained by the combustion 
of coal-gases, the quantity of light emitted is the same. 
The author believes that this generalisation may be extended 
to water-gas, &c., wheu a burner suitable for comparative 
tests has been found. 

It may well be that for the same expenditure of heat, a 
burner for non-luminous gas may give more light than one 
for ordinary gas ; but in such a ease the anomaly lies in the 
burner and not in the quality of the gas. The non-luminous 
burner would utilise the gas better. 

For testing the illuminating value of mantles, the author 
suggests that a mantle of standard dimensions, composition, j 
and mode of manufacture should be adopted, its luminosity 
being taken as unity, and that the gas used should be coal- 
gas of medium quality having a heating power of 4,900 to 
5,200 calories per cubic metre. 'J’he standard mantle and 
the one to be tested should bo mounted on two burners, 
each supplied with air and gas through separate meters. 
The standard mantle having been set to the gas-consump- 
tion required to give exactly 600 calories per hour, the air 
supply should be adjusted to give the maximum luminosity. 
With the other mantle the same luminosity should now be 
produced, at the smallest possible rate of gas-consumption, 
and the rate should then be noted. The relative values of 
the mantles would then he inversely as the ratio of the 
rates of consumption. — H. B. I 

! 

Mantles} Loss of Illuminating Power of , while 

Burning. A. H. While and M. E. Mueller. J. Gas 

Lighting, 190.^^, 83 , 504-— 508. 

The authors have studied the deterioration of incandescence 
mantles whilst burning, with a view to ascertaining the 
causes of the diraiuutiou of illuminating power. Mantles of 
American and German origin were used, and the tests 
extended over several hundred hours. The following 
conclusions are arrived at : — 

The physical changes occurring in well-made mantles 
are relatively unimportant, the greatest cause of the 
deterioration being the loss of cerium oxide, which slowly 
vj)latilise8 in the intense heat. The loss of cerium oxide is 
relatively greater than that of thorium oxide, as was ascer- 
tained by analysing both the deposits in the lamp chimneys 
and the portion of the mantle which had been exposed to 
the hottest part of the flame. Mantles containing originally 
more than I per cent, of cerium oxide increase in lighting 
efficiency until the cerium content of the hot zone has 
dropped to about 1 per cent., from which point onwards 
they deteriorate. The rate of deterioration of commercial 
mantles varies greatly, but the important factor is the loss 
of cerium oxide. Some mantle manufacturers are able to 
very greatly lessen the rate of loss of cerium oxide, and thus 
produce mantles retaining their efficiency for long periods. 
Thus one mantle of German origin, containing 1*27 per 
cent, of ceria, increased slightly in lighting power for over 
1,000 hours. The alteration of the healing power of the 
gas, with its consequent effect on the temperature of the 
mantle, is the most important factor in causing fluctuations 
of illuminating power from day to day. The amount of 
moisture in the atmosphere also exercises an appreciable 
influence, an increase of humidity causiug a fall in lighting 
power. — H. B. 

Carbon Monoxide } Determination of — — — . C. R. C. Tich- 
borne. XXIII., page 1104. 

Sulphur in Lighting Oasf Relation of — », to Air 
Vitiation. J. S. Haldane. XVIIl. B., page 1099. 

Carbide and Acetylene $ Sampling and Analysie of . 

H.Qall. XXIII., page 1106. 


English Patents. 

Briquettes ; Manufacture of , W. P. Thompson, Liver- 

pool. From F. B. Merrill, Mew York. Eng Pat. 10,127, 
July 21, 1903. 

To about 85 parts of coal-tar or ])ifoh are addwl about 
5 parts of ferrous sulphate, dissolved in, say, 10 parts of 
water, and the mixture is distilled until a temperature of 
about 570° F. is reached. The residue when cold is finely 
powdered, and mixed with granular coal or the like which 
has been well moistened with water ut about 100° F., and 
the mixture is heated to a point just short of causing the 
distillation or decomposition of the binding material. The 
mass is then formed into briquettes. Any granular inaK'rials, 
such as iron ore, magnetic sand, &c., may he made into 
dur.able briquettes by means of the above binding material. 

— H. U. 

Coke Ovens ; Impts. in . E. Coppee, Brussels. 

Eng. Pat. 23,544, Oct. 28, 1902. 

In the arruDgement of ovens described in Eng. Pat. 16,151 
of 1899 (this .Journ.d, 1900, C).').*!), improvements are claimed 
relating to the arrangement of ilie gas and air passages, and 
of air injectors, tor the purpose of ensuring a greater mii- 
lormity of temperature throughout the ovens, and a mr**' 
perfect regulation of the gas and air. — II. B. 

Gas Suitable for Heating and Illuminating Purposes. 
Apparatus for the Manufacture, or Production of . 
O. B. Tully, Sligo. Eng. Pat. 22,092, Oct. 10, 1902. 

The air-blower and the exhauster of a water-gas plant are 
adapt(^d to be driven from separate apparatus under the 
control <if a single lever, and the blast main, the gas main, 
and the snift pipe are provided with automatically operating 
non-return valves, the arrangement being such that by 
simply moving the lever into one position or another, all 
the necessary adjustments for either the blow-up period, 
the make period, or the complete stoppage of the plant, 
may be effected. — H. B. 

Gas Producers. Soc. Franc, de Constructions Mocaniques 
(Audens Kiablissements (kiil), Paris. Eng. Pat. 12,506, 
June 2, 1903. Under Intcrnat. Conv., July 11, 1902. 

To prevent the formation of clinker and thus to permit 
the use of coal which yields a fusible residue, the air for 
combustion within the producer is diluted with gas cou- 
siderubly in excess of what the air can burn, this gas being 
takeu from the top of the same, or another, producer. 
This dilution lowc-rs the temperature of combustion. The 
required quantity of water or steam may also he introduced 
along with the mixture of gas and air. — H. B. 

Mantles for Incandescent Gas Lighting. C. II. Worsnop, 
Halifax. Eng. Pat. 21,861, Oct. 8, 1902. 

To improve the colour of the light emitted by mantles, 
they are made in the usual manner from a solution con- 
taining : thorium salts, 100 parts; cerium salts, 2*75; 
strontium salts, 1*25; and “soluble silicate of zirconium,’^ 
1*0 part. — H. B. 

Mantles ; Liquid or Solution for Toughening or Stiffening 

Incandescent . W. P. Thompson, Liverpool. From 

B. Eisenmauii and J. Bendix, Berlin. Eug. Pat. 15,696, 
July 15, 1903. 

Nitrooo'jton (about 10 parts) is dissolved in glacial acetic 
acid (about 05 parts) which contains acetone (about 15 
parts), and to this solution alcohol (about 250 parts of 
95 per cent, strength) is added, and the whole is agitated 
vigorously for some time. Suitable substances, such as 
camphor or castor oil, may be added. — U. B. 

United States Patents. 

Coke-Oven ; Regenerative . H. Hoppers, Carnap, 

Germany. U.S. Pat. 788,918, Sept. 15, 1903. 

See Eng. Pat. 23,278 of 1901 ; this Journal, 1902, 762. 

^ — T. F. B. 
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Gat ; Process of Purifying . E. BurRchell, Landau, 

Germany. U.8. Pat. 737,579, Sept. 1, 1903. 

Gab is freed from sulphuretted hydroKen by posing it 
through a solution containing a copper salt and an iron salt. 

— T. F. B. 

Gas; Process of Manufacturing — . H. S. El worthy, 
Assignor to E. H. Williamson, London. U.S. Pat. 
738,303, Sept. 8, 1903. 

Skk Eng. Pat. 12,461 of 1902 ; this Journal, 1903, 900. 

* — T. F. B. 

Feknch Patents. 

Briquettes of Coal, Coke, «Sc., and their Process of 
Manufacture. P. V. Parsy. Fr. Pat. 328,010, June 28, 
1902. 

Powdered coal, coke, or oilier combustible is mixed with 
Portland cement, lime, or the like, to form a plastic mass, 
which, on setting, produces hard, durable brupiettes, the 
ash of which can be used directly for making mortar. 

— H. B. 

Non fatty Residuum of Olives ; New Process for the 

V tiiisation oj [«.<? W. Guerrero de Smirnoff. 

Fr. Pat. 330,579, March 25, 1903. XIL, page 1095. 

Gas in Coke-Ovens; Distribution of . F. J. Collin. 

Fr. Put. 330,7.54, March 31, 1903. 

Below the vertical heating passages are arranged two 
separate series of horizontal or slightly inclined gas and air 
tu^i^res, alongside and above one another, the uppermost 
tuyeres being the shot test and those at the foot the longest, 
so that the gas and air are distributed equally throughout 
the combustion chamber. V'ertical channels are provided 
within the vertical heating passages, so that the gaseous 
products from the gas and air, which burn in the latter, are 
led down to passages at the base of the furnace. — II. B. 

Burner for Heavy Oils and Other Comhvsiihle Liquids. 
J. J. Peloup. Fr. Pat. 330,470, March 21, 1903. 

A JET, directed upwards, to which the oil is supplied, is 
provided with a central needle for cleaning the orifice 
should the latter become closed up. Surrounding the jet 
is an annular orifice, through which steam is blown ; it 
carries the oil, on issuing Iroin the jet, up through a burner 
tube, along with a sufticiont supply of air ior the combus- 
tion. The upper end of the burner tube is enclosed in a 
perforated cup, closed at the top by a dome-Bhaped cover, 
against which the mixture of oil, steam, and air strikes, the 
burning mixture issuing through the perforations in the 
cup. Tlie steam- supply pipe makes one or two turns round 
the top of the cup and then passes down to the annular 
orifice referred to above, so that the steam is highly heated 
and is said to be decrmposed into hydrogen and oxygen 
when the burner is fully in action. — H. B. 

Gas for Heating, Lighting, Motive Power, ^c. ; Process 
and Apparatus Jor the Production and Carhuretting 
of . J. Liihiie. Fr. Pat. 330,323, March 17, 1903. 

Within an outer generator, in which the solid or liquid 
combustible is gasified, a readily removable generator con* 
taining lime, pumice stone, &c., is arranged concentrically ; 
it serves for fixing the gases produced in the outer generator, 
and prevents the escape of tar. The gases pass from the 
inner generator through a carhiireiter. — H. B. 

Gas ; Rtmoval of Sulphuretted Hydrogen from , with 

Simultaneous Production of Sulphur. E. Burschell, 
Fr. Pat. 330,441, March 20, 1903. 

See U.S. Pat. 737,679 of 1903 ; preceding these.— T. F. B. 

Calcium Carbide Briquettes. G. Hensemberger. 

Fr. Pat. 330,409, March 18, 1903, 

Calcilm carbide is heated to the temperature at which 
sugar (or any similar saccharine substance) melts, and it is 
then iiicorfbratid with the molten mateiial by mechanical 
meana. The mixture is compressed into suitable shapes, 
and the briquettes are impregnated with any vegetable or 


mineral oil or (liquefied) grease. For still further protec- 
tion against injury or deterioration, the briquettes may be 
coatrd with paraffin wax or the like, with a solution of 
gelatin or of caoutchouc, or with varnish.— F. H. L. 

Acetylene; Process of Purifying . A. Landriset. 

Fr. Pat. 830,180, March 12, 1903. 

Fifty parts of bleaching powder, 25 parts of slaked lime, 
magnesia, or sodium carbonate, and 2.5 parts of crushed 
pumice stoue are mixed together with sufficient water to 
form a paste, anu the whole is dried at a moderate tempera- 
ture. This is to be used, under the name of “ carbolite 
(this Journal, 1899, 23), as a solid purifying reagent for 
acetylene. Alternatively a mixed solution of sodium hypo- 
chlorite and sodium hydroxide or carbonate may be used 
for the wet treatment of the gas.— F. H. L. 

Fibres, Threads, and Fabrics fur the Manufacture of Jn- 

candescence Mantles ; Process for Preparing the . 

A. H. Chenier. Fr. Pat. 3.30,283, March 16, 1903. 

The threads, &c., are first merctrised and then impregnated 
with a concentrated solution of salts of thorium aud 
cerium, after which they are denitiified if necessary, and 
made into mantles as usual.— H. B. 

m.-DESTEUCTIVE DISTILLATION. 

TAR PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 

Petroleum and Asphalt ; Investigation of Saghalien . 

Petr. Kev. aud Min. News, 9, [237], 230. 

I Sami’Les of Saghalien crude oil, examined in the laboratory 
I of the Imperial Rii.'^siaii Technical Society, were dark 
brown in colour, transparent in thin layers, and free from 
light fractious boiling below 120*^ C. hractional distilla- 
tion furnislied the following results ; — Distillate up to 
27C° C. (sp. gr. 0*8562), 28*2 per cent, by volume; 270° 
— 300’C. (sp. gr. 0*880), 15*9 per cent.; 300°— 360° 0. 
(sp.gr. 0 8977), 8*9 per cent. ; re.siduum (sp. gr. 0*8992), 
35*1 percent. 

1 The oil occurs near Alexandrovsk, where it oozes out on 
the Hui face, aud the entire district is covered with a thick 
deposit of natural asphalt. Owing to the absence of light 
distillates (lost by evaporation), the crude oil is suitable for 
liquid fuel. 

The asphalt rock is brittle, contains shell incrustations, 
and is heavier than water. It consists of bituminous sub- 
stances soluble in ether, 75 per cent.; insoluble matters, 
24*6 per cent. ; ash, 0*5 per cent. ; or a larger percentage 
of the first-named constituents than either Trinidad (57 
per cent.) or Syrian asphalt pitch (44 per cent.). Ihe 
sulphur content is only 0*8u — i)*8r> per cent. The asphalt 
has u high melting point, incipient softening only occurring 
at 160° C., whereas natural bitumen melts at 13.5° — 150° C. 
Though too brittle to use alone for paving, it is considered 
that this asphalt rock might be profitably incorporated, for 
that puipose, with the oil found in the same vicinity. — C. S. 

i Coal Tar and Oils ; Testing of , and an Improved 

Still. H. W. Jayne. XXllI., page 1106. 

English Patents. 

Saturators for the Manufaemre of Sulphate of Ammonia f 

Construction of . T. S. Standfast, Southampton. 

Eng. Pat. 20,369, Sept. 18, 1902. 

The joints of the lead tank of the saturator are welded by 
electricity. The outside framing of the saturator is so 
designed that it may be easily removed when necessary. 

— T. F. B. 

Tar and Mineral Oils; Process for Deodorising — . 
J. Wetter, London. From Butgerswerk-Actienges,, 
I Berlin. Eng. Put. 21,548, Oct. 3, 1902. 

I See Fr. Pat. 324,958 of 1902 ; this Journal, 1903, 621. 

— T. F. B. 
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Unitbd States Patents. 

Coal-Tar Compositions and Pitches i Manufacture of 
— . F. J. WarroD, Newton, Mass. U.S. Pat. 738,966, 
Sept. 15, 1903. 

See Fr. Pat. 320,828 of 1902 ; this Journal, 1903, 139. 

~T. F. 11. I 

Petroleum; Process of Desulphurising Crude . A. W. * 

Burwell and L. O. Sherman, Cleveland. U.S. Pat. 738,656, 
Sept. 8, 1903. 

The portion of the petroleum distillate containing water is 
rejected, and the remain<ler is passed over finely-divided, 
dry iron oxide and an alkaline-earth oxide, maintained at 
a low temperature, but sufficient to prevent condensation of 
the vapours. — '1'. F. B. 

French Patents. 

Fireproof Composition called ** Goudron de Syracuse ** 
G. Mahieux. F . Pat. 33(».608, March 26, 1903. 

Coal tar is heated and a mixture of finely-divided alum, 
asbestos, ami borax, or boric acid, is added, the whole 
being stirred until thoroughly mixed. The mixture is 
applied hot to the articles to be coated. For electric 
cables, &c., the ingredients are mixed in the proportions of 
60 to 65 parts by weight of tar, 8 to 4 of alum, 20 to 5 of 
boric acid, and 12 to 6 of borax, no asbestos being added; 
while for tarpaulin, awnings, the. following composition 
is used : 40 to 50 parts of tar, 38 to 30 of boric acid, 20 
to 12 of borax, 2 to 8 of alum, with or without the addition 
ot 5 to 8 parts of asbestos. — A. G. L. 


and then oxidised with a 30 per cent, paste of peroxide of 
lead at 0° C. Acetic acid is slowly added, and, after stirring 
for one hour, the lead is precipitated with Glauber’s salt, 
the excess of acetic acid neutralised with lime, and the filtered 
solution evaporated to obtain the dyestuff, or the latter is 
precipitated with Glauber’s salt. The dyestuff dyes wool 
in an acid- bath pure blue shades fast to alkalis. — B, N. 

iV/fro Colouring Matters; Alanufaclure of Yellow to 

Orange . Head Holliday and Sons, Ltd., Jos. 

Turner, II. Dean, and Jas. Turner, Huddersfield. Kng. 
Pat. 22,078, Oct. 10, 1902. 

The nitration of the condensation products of sulphonic 
acids of the aromatic amines with 1 .2.4 - diuitrochloro- 
bensciie yields dyestuffs which give yellow to orange shades 
oil animal fibres. 

The product (dinitrodiphenylamine sulphonic acid) 
1 obtained by condensing sodium sulphanilate with 1.2.4- 
I dinitrochlorobenzene, in presence of sodium acetate in boiling 
I atiueous solution, dyes animal fibres bright yellow. This 
j compound is nitrated by heating one part with three parti 
; of water and three parts of nitric acid (40° B.) for 3 — 4 
j hours at 70° C. The nitro compound thus obtained, dyes 
' silk and wool greenish-yellow from an acid bath. If the 
j temperature of nitration V)e raised to 90° C. or above, ac 
i almost insoluble nitro compound is obtained, which dyes a 
deep orange shade. — T. F. B. 

i Sulphurised Dyestuff's [Sulphide Dyestuff's'] ; Manufac 

ture of . O. Jmray, London. From The Farhwerkc 

vorm Mcister, Lucius uud Briining, Hoechst a/Maiu 
! Eng. Pat. 22,823. Oct. 20, 1902. 


lY.-COLOUEING MATTEES AND 
DYESTUFFS. 

Indigo ; A Compound of Formaldehyde with . G. 

Heller, Zeits. f. Farben- u. Textil-Chem., 1903,2, [17], 
329—332. 

Tub compound is obtained by reacting with formaldehyde 
on phenylglycincarboxylic acid, purifying the product by 
means of its methyl ether, and melting this with potassium 
hydroxide. The indoxyl derivative so obtained is converted 
into the corresponding indigo on blowing air through its 
solutions. The product baa a greener and darker colour 
than ordinary indigo, docs not sublime, and is decomposed 
on heating, without melting. It is insoluble in all indifferent 
indigo solvents, also in nitrobenzene, pyridine, dimethyl- 
aniluie, and anthraquiuone. It is slightly soluble in boiling 
glacial acetic acid, particularly if a little sulphuric acid be 
added. It is not so easily aulphonated as ordinary indigo, 
and the sulphonic acids formed, only dye wool very weak 
shades. — E. F. 


See TJ.8. Pat. 728,623 of 1903; this Journal, 1903, 787. 

— T. F. B. 

Oxychlorophejiyl-amidotolylamine ; Manufacture of 

and Sulphur Colours therefrom [Sulphide Dyestujfs] 
K. B. Hansford, Norwood. From L. Cassclla and Co. 
Fraiikfort-on-Maine. Eng. Pat. 23,418, Oct. 27, 1902. 

See Addition to Fr. Pat. 317,219 of 1901; this Journal 
1903, 792.— T. F. B. 

Ifidophenol Series ; Manufacture oj^ Products of the 

1 (3. D. Abel. IjoiidoD. From Actien-Ges. fttr Anilinfabri- 

I kation, Berlin. Eng. Pat. 23,994, Nov. 3, 1902. 

See Fr. Pat. 326,088 of 1902 ; this Journal, 1903, 792. 

— T. F. B. 

Matw-azo Dyestuffs ; Manufacture gf New . O.Imray 

From the Soc. of Chem. Ind., Basle, Switzerland. Eng 
I Pat. 14,113, June 24, 1903. 

An ether of an acidyldiaminophenol or an ether of a nitro 
aminophenol of the following general formulae— 

O-alkyl O alkyl 


Yellow Dyestuffs; Absorbing and Sensitising Power of /\ NH-acidyl NIL, 

some — , in the Extreme Violet and Ultra-Violet, I I NO** I 

B. Valenta. XXL, page 1101. * 

7 7 


English Patents. 

Sulpho Acids of Aromatic Aldehydes ; Manufacture of , 

and Production of Colouring Matters therefrom [Tri- 
phenylmethane Dyestuffs]. H. H. Lake. From Chem. 
Works, formerly Sandoz, Basle, Switzerland. Eng, Pat. 
18,255, Aug. 19, 19U2. 

Aromatic hydrocarlxjns, with a lateral methyl group or 
groups, are first treated with fuming sulphuric acid to 
form the sulphonic acids, and these are oxidised with man- 
ganese peroxide, preferably the regenerated compound, and 
anhydrous sulphuric acid containing 25 per cent, of sul- 
phuric anhydride. By heating the sulphonic acids of aromatic 
aldehydes thus obtained, with diethyl or dimethyl or ethyl- 
benzylaniline and sulphuric acid containing 30 per cent, of 
sulphuric anhydride for 48 hours at 100° C., leuco-malacbite- 
green -sulphonic acids may be obtained. To obtain dyestuffs 
from the methylbenzaldehyde disulphonic acid, the leuco- 
disolpbonio acid, prepared as above from diethyl aniline, is 
dissolved in water, rendered slightly alkaline with soda-lye. 


in which 7 may be hydrogen, an alkyl radicle, a halogen 
an alkyloxy radicle or a sulphonic group — is diazutised ii 
the usual manner and poured into a solution of a peridi 
hj'droxynaphthalene-monosulphonic acid or a peridihydroxy 
nnphtbalene-polysulplionic acid, with or without a solutioi 
of sodium acetate or sodium carbonate. The red-blue dye 
stuff thus obtained may be treated with a saponifying o 
reducing agent, such as caustic soda or caustic soda an( 
I sodium sulphide, the mixture neutralised with hydrochloric 
acid, and the dyestuff precipitated with common salt. Th 
I dyestuffs thus prepared have the general formula — 

r OH(l) 

C H J 0H(8) 

^10 (SO^H)^, yO-alkyl 

LN « N - 

^7 

in which 7 has the same significance as before, and they dj 
wool in an acid-bath pure blue tints fast to light and alkali 
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By hMtmg them, suspended or dissolved in alcohol, with an 
nlkylisiog agent and sodium acetate under pressure, they 
may be converted into alkylamioo'azo dyestuffs with a 
greener tint, the dyestuff being precipitated with common 
Halt after distilling off the alcohol and neutralising with 
•odium carbonate,— B. N. 

United States Patents. 

Azo Dye / Violet-Red — — , and Process oj Making 
Same. F. Schmidt, Assignor to Farbwerke vorm. Meister, 
Lucius uiid Brilning, Hoeebst-on-the-Maine. U.S. Pat. 
737,967, Sept. 1, 1903. 

Naphthalene- 2. 1-diuzo oxide 5.7-disulphoDic acid, ob 
tained by treating the diazonium compound of /B-naphthyl- 
amine triaulphonic acid [2. 1.5.7] with alkali carbonates, 
when coupled with 3-naphthol, gives a violet-red azo dye- 
stuff, which gives, when dyed on wool and subsequently 
treated with chromic acid, fast black shades. — T. F. li. 

Azo Dye; Red Mordant . 0. Ernst and F. Scholl, 

Assignors to Farbwerke vorm. Meister, Lucius und 
Briining, Hoechst-on-the-Maiuc. U.S. Pat. 739,069, Sept. 
15, 1903. 

Skb addition to Fr. Pat. 305,491 of 1901 ; this Journal, j 
1902, 169.— T. F. B. I 

I 

Sulphur Dye [^Sidphide Dycstujf']\ Yellow , and i 

rrocess of Making Same. It. Gley, Assignor to Act.- j 
Ges fUr Anilin Fabrikation, Berlin. U.S. Pat. 738,027, 
Sept. 1, 1903. 

V'olatilb aromatic amines, which do not yield sulphide 
dyestuffs when heated alone with sulphur, are heated with 
a mixture of sulphur and nitrodiacetylaminobeuzenes. The 
resulting dyestuffs are yellowish-brown substances, soluble in 
concentrated sulphuric acid with a brown colour, and in hot 
sodium sulphide solution with a yellow colour. This latter 
solution dyes cotton yellow shades. — T. F. B. 

Anthracene Dyes, and I^ocess of Making the Same, 
M. H. Isler, Germany, Assignor to the Badische Anilin j 
und Soda Fabrik, Ludwigshafen-on-Rhine. U.S. Pat. I 
738,614, Sept. 8, 1903. j 

Dyestuffs of the anthracene series are obtained by treating ’ 
the sulpho-methylene derivative of diamino-unthraquiiiono 
with a halogenisiiig agent. These also yield dyestuffs by 
melting the resulting Iwlogen derivatives with an aromatic 
amine; and blue to blue-green dyestuffs may be further 
obtained by sulphonating these products. By dissolving m 
water or ethyl alcohol, a blue to blue green solution is 
obtained, and the aqueous solution dyes wool, uiimordantcd 
or chrome-mordanted, blue to blue- green shades. By using 
;)-toluidine as the aromatic amine, the sulphonated product 
yields a blue-green to blue solution with water, amt this 
dyes wool, unmordanted or chrome mordanted, blue-green 
shades. This sulphonated compound dissolves in aniline 
and alcohol, yielding blue-green to blue solutions ; in con- 
centrated sulphuric acid yields a “ violet-red to bluish-red ” 
solution, and in coiieentratcd sulphuric acid contaiuiug 
boric acid, a green to blue-green solution. — B. N. 

Anthracene Dye. K. Bohn, Mannheim, Assignor to 
Badische Anilin und Soda Fabrik, Ludwigshafen-on- 
Hhine. U.S. Pat. 739,145, ^iept. 15, 1908. 

See Eng. Pat, 24,354 of 1901 ; this Journal, 1902, 910. 

— T. F. B. 

Nitro Compounds j Process of Reducing . M. Buch- 

ner, Assignor to C. F. Boehringer und Soehne, Mannheim- 
Waldhof. U.S. Pat. 738,404, Sept. 8, 1903. 

See Ft. Pat. 313,599 of 1901 1 this Journal, 1902, 169. 

— T. F. B. 


Fbbnoh Patents. 

Dyestuffs [Azo Dyestuffs] from the Dialkyl Ethers oj 
Monoacetylparadiamidohydroquinone j Manufacture of 

Substantive Secondary . Cie. Parisienue Coul. 

d* Aniline. Fr. Pat. 828,020, July 4, 1902. 

See Eng. Pat. 14,576 of 1902 ; this Journal, 1903. 791. 

— T. F. B. 

Mono-azo Mordant Dyestuff; Production of — . Actien- 
Gfts. f. Anilin-Fabrikation. First Addition, dated March 17, 
1903, to Fr. Pat. 329,724 of Feb. 25, 1903. 

The original patent describes the preparation of a mono-azo 
dyestuff by combining the diazo compound from amino- 
cresotinic acid (Oll.COOII.CHjt.NHj = 1.3. 4. 6) M'ith 
1 .S-aminonaphthol-l'Sulphouic acid in alkaline solution. 
A dyestuff giving slightly redder shades w'hen directly dyed 
and brighter dyeings on chrome-mordanted goods is obtained 
if the above-mentioned eoinpoiieuts are combined in acid 
solution. It has also been found that the amiuonaphthol- 
sulphouic acid may be replaced by 1 . 8-araiuonaphihol-5- 
sulphonic acid or by the disulphoriic acids 3. 5. 2. 4 and 
I 1.8. 6. 4 in alkaline or acid solution. The dyestuffs dye 
I chrome-mordanted wool ev(?nly in intense black shades. 

! — E. F. 

Leucoindophenois ; Manufacture of Coloured Products 
resulting from the (Condensation of Nitro80-o.vy Com- 
pounds with Aromatic Amines, and of , derived 

therefrom. Soc. pour ITnd. Chira. tl Basle, Fr. Pat. 
330,388, March 18, 1903. 

See Eng. Put. 7025 of 1903 ; this Journal, 1903, 861. 

--K. F. 

Basic Dyestuffs from Formylated Compounds ; Preparation 

of . Les Fahriques de Couleurs d’ Aniline et d’extraits 

ci-devant J. R. Geigy. Fr. l^at. 330,487, March 21, 
1903. 

Formylated derivatives of m-diamines, with or without 
admixture with /w-diamiues themselves, are heated to a 
high temperature with ammonium salts or salts of organic 
bases, with or without the presence of a diluent. The 
ammonia or organic base seems to take no part in the 
reaction. The products are orange-yellow basic dyestuffs. 

— E. F. 

o-Nitrobenzaldehyda ; Production of . A. Foelsiug. 

Fr. Pat. 330,524, March 23, 1903. 

CiiLouoiiENZKNE is sulplionalcd, nitrated, and the sulphonic 
acid group eliminated by heating with dilute sulphuric acid. 
In the o-ehloronitrobeiizene so obtained, the chlorine atom 
is replaced by a methyl group in the usual manner. The 
two lust operations may be conducted in the reverse order. 
The o-uitrotoluene so obtained is converted into u-uitro- 
benzalchloride, and this into o-nitrobeuzaldehyde.— E, F. 

Osmose with Alcohol ; Apparatus and Process for , to 

be used for the Purijication of Alkaloids, GLucosides, 
Wood Extracts, Colours, Glycerin, and other Substances 
readily Soluble in Alcohol. E. A. Barbel. Fr. Pat. 
330,939, April 1, 1903. XX., page 1101. 


y -PREPAEING. BLEACHING, DYEING. 
PEINTING AND FINISHING TEXTILES. 
YAENS, AND PIBEES. 


Mordants for Obtaining Solid Shades with Artificial 
Alizarin ; Properties and Preparation of Various Me’- 

tallic . F. J. G. Bellzer. Monit. Scient., 1903, 47, 

[739], 461—475 ; [741], 647—654. 


Eiferveecent eEaundry Blueing. W. C. Pope, St. Louis. 
U.S. Pat 788,481, Sept. 8, 1903. 

See Eng. Fat 15,739 of <903 ; this Journal, 1903, 1041. 

— T. F. B. 


The ^ subject is treated under the headings and sub- 
headings: — (A) Mordants for Turkey-red; (1) alums and 
aluminium mordants ; (2) tin mordants. (B) Mordants 
for Alizarin Garnets and Blues. (C) Mordants for Alizarin 
Violets and Lilacs.— A . 
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AzohemtnetrimeihyLammonium Hydroxide aa a Dyestuff, 
D. Vorl&tider. Zeits. augevr. Ohezn., 1903, 26, [351, 
840—842, 

The author states that most of the so-called basic dyestuffs 
(aminoazo dyestuffs, aminodipheoyl- and aminotriphenyl- 
methane derivatives, 4&c.) have only extremely weak basic 
properties, and that oousequeutly, theories of the dyeing 
process, bused upon the effect of such basic properties, 
cannot be considered reliable. He has made dyeing 
experiments with azobenzenetrimethylamraouium hydrox- 
ide, C«H4.N;N(l).CtfH^.N(CH8),.OHC4), which is shown 
by conductivity measurements to be almost as strong a base 
as caustic potash or soda. The salts of this base, will not, 
in general, dye wool or si.’k. 'Ihe free base becomes fixed 
on the fibre to a small extent, but the colour is readily 
removed by water containing dissolved carbon dioxide and 
by dilute acetic, hydrochloric or sulphuric acid. These 
results show that the dyeing properties of the basic dye- 
stuffs are not due to their basic properties. The author 
considers that these properties are due to the power of 
ammonia ilerivatives and of other uusaturated cotnpounds 
of forming addition products. According to this view 
the dyeing of wool (or silk) by so-called basic dyestuffs 
(aromatic ammonia derivatives) depends upon a normal 
addition reaction betWeeu the carboxyl compounds of the 
wool and the ammonia derivative ; and the dyeing by acid 
dyestuffs is due to an addition reaction between sulphonic, 
carboxylic or phenol-hydroxyl groups of the dyestuff and 
the amino compounds of the wool. The course of such 
addition reactions is dependent upon the nature and masses 
of the two components, upon the solvent, the temperature, 
the presence of catalytic agents (acids or alkalis), the 
solubility of the addition product formed, and, where one 
of the components is a solid, upon adsorption processes, 
&c., so that it would appear to be extremely diOioult to 
discover any definite relation between dyeing power and 
30 U 8 titution, in dyestuffs. — A. S. 

Df/emg Process ; Contribution to the Theory of the 

Dyeing Properties of Cetlulose, L. Michaelis. i*fiugers 
Arc)]., 97, — 640. Chem. Ceutr., 1903, 2, 607. 

If filter paper be touched with a weak alcoholic solution 
of the compound formed by the union of Methylene Blue 
with eosin acid, a blue spot is produced surrounded by 
a red circle, this being due, according to the author^s 
experiments, to the fact that the filter paper first takes up the 
Methylene Blue from the compound and then, afterwards, 
the cosin. Kosia acid dissolves in benzene, toluene, xylene, 
and chloroform to a light-y<*llow solution, wliich, however, 
when -dropped on to filter pa]>er, produces an intense red 
stain. The solution of eosin acid in methyl or ethyl alcohol 
or acetone, which is red with yellow fluorescence, also 
produces a red spot on filter paper, but without fluorescence. 
Congo Bed diluted with acetic acid is blue in very weak 
aqueous solution, but colours filter-paper red. The reddish- 
brown solution of Nile Blue base in benzene, toluene, xylene, 
3 ther or chloroform produces an intense blue stain on filter- 
paper. — A.iS. 

Reserves under Indigo Printing, G. Tagliani. 

Zeits. f. Farben- u. Textil-Chem., l9o3, 2, [17], 333 — 334. 

White reserves are obtained with thickened copper, zinc, 
or lead salts. Yellow reserves are formed by printing with 
lead and copper salts, or with copper salts and a dyestuff 
vhioh is stable to both alkalis and acids, such as Dipheuyl- 
jhrysoin 3 G. Orange reserves are obtained in a similar 
nianner. The fabric is first treated with glucose, the 
reserves printed on, padded with alkaline indigo, steamed, 
washed, and treated with warm sulphuric acid. — E. F. 

English Patents, 

Threads ; Apparatus for Manufacturing Artificial — . 
F. Coebius, Dueren, Prussia. Erg. Patl 9017, April 21, 
1903. 

The liquid is forced horizontally through a number of 
forming-nozzles, placed in a wall of a long trough which 
3 on tains the coagulating liquid. As the threads reach the I 
further end of the trough, they are united iuto^a single ' 


thread. The cooks for controlling the supply of liquid to 
the forming-nozzles can all be regulated by a siugle move- 
ment. -T. K. B. 

Dyeing Yams ; Apparatus Employed in . 

J. Ilussong, Camden, N.J. Kug. Pat. 15,207, July 9, 1903. 
The yarn is carried on a number of sticks supported hori- 
zontally on a frame, which can bo so adjusted that the lower 
ends of the yarn rest upon a false bottom in the dye-vat, 
thus relieving the sticks of a portion of the weight of the 
yarn. A <leviee is provided to facilitate the turning of the 
sticks. — 'r. F. B. 

Colour Effects on Fabrics ; Production of — , and 
Fabrics having Colour Effects Produced thereon. K. 
Brandenherger, Vosges, France. Eng. Pat. 27,258, 
Dec. 10, 1902. 

The fabric is printed with “greasy** colours, e.g.^ colours 
mixed with boiled linseed oil, with or without addition 
glass or metallic powders, by means of an ordinary em- 
bossing micliine. This process is claiiiiod to produce 15 
to 200 separate lines per cm. on tlie fabric, causing it to 
“bear a resemblance to silk; and shot, iridescent, colour 
changing, or moire effects are at the same time produced.” 

-T. F. B. 

printing (Jylin lcrs for Multi-Colour Printing. J. Woj- 
ciechowski, Warsaw, Poland. Eng. Pat. 13,477, June 16, 
1903. 

A MODiFicxTiox of tlic apparatus for printing simultane- 
uusly in different colours as described in Kug. Pat. 26,281 
(see this Journal, 1903, 552). The printing cylinder serves 
as a fixed cliche for the colour most used, and has apertures 
through which automatically movable cliches project, print- 
ing each a different colour. Each cliche is provided with 
a ledge projecting on both sides undiT the cylinder jacket, 
the projecting ends of the ledge being pressed radially 
outwards by springs. Each colour roller carries a pair of 
discs which fit into grooves in the ledge carrying the corre- 
sponding cliche, so that the latter bears against the roller 
and receives its colour. When a cliche arrives at a colour 
roller, not provided with its own colour, the discs, instead 
of finding the grooves, depress the ledge inwards so that 
the cliche does not come in contact with the colour roller. 
The cylimlcr carrying the paper is provided with two discs, 
and these depress each elieh6, as it arrives, until its surface 
is level with that of the main printing cylinder, and both 
surfaces therefore come in contact with the paper.— B. N. 

(Fiiknch|Patent8. 

Textiles; Machines for T retting in Air, by Acids or 

other Reagents, to Bleach, Dye, Mercerise, Scour, or 
otherwise Treat them. C. D. Jackson uni E. W. Hunt. 
Fr. Pat. 331,012, April 7, 1903. 

See Kug. Pat. 7872 of 1903; this Journal, 1903, 904. 

— T. F. B. 

Dyeing ; Method of Soc. C. Gamier et Cie. and 

A. Boyeux. Fr, Pat. 328,013, July 1, 1902. 

A MBTUon is described of dyeing the extremities of the 
nap of fabrics, or the raised portions of embossed fabrics. 
The fabric passes over a base and is partially printed by 
friction with a colour cylinder which revolves in the 
opposite direction to that in which the fabric travels. (See 
also Eng. Pat. 26,928 of 1902, this Journal, 1903. 948.) 

- T. F. B. 

Dyeing Apparatus. Vacuum Dyeing Machine Co. 

Fr. Pat. 330,259, March 14, 1903. 

See U.S. Pat. 723,795 of 1903; this Journal, 1903, 551. 

— T. F. B. 

Multicoloured or Shaded Dyeing ; Method of - — — , called 
Spectrnfographe. ” Stttckfiirberei Zttrich. Third 
Addition, dated April 6, 1903, to Fr. Pat. 274,791, 
Feb. 7, 1898. 

Tub fabric is first printed with some mastic, ahl the colour 
is then applied in the form of powder ; the mastic is subse- 
queutly removed by washing in benzene. The oolonr dues 
not adhere to the parts which contain the mastic. —T. F. B. 
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1 Cotton with Indigo and Alizarin or other 

Dyestuff f Simultaneous . Badische 

nd Sodafabrik. Fr. Fat. 830,159, March 11, 

after a prelimioary immersion in a solution of 
1 Turkey red oil, is printed, in the usual way, 
igo-alizarin mixture (ora mixture of indigo with 
nordant dyestuff). It is then dried and steamed 
5 seconds to fix the indigo. After a washing and 
Qt, the alizarin is developed by a second steaming 
ir. The process is completed by a rinsing and 
ig.— T. F. 13. 

Shaded or Blended Designs on Textile Fabrics. 
onnaise de Teinture, Impression, Appret et 
2 . First Addition, dated March 18, 190't, to 
829,908, March 6, 1903. (See this Journal, 
44.) 

tion relates to an arrangement for mechanically 
the colour to the engraved printing cylinder. 

, number of troughs containing the colour is 
ith a revolving disc which carries the colour to 
cylinder, or series of cylinders, which, in turn, 
n to the engraved cylinder. — T. F. B. 

Apparatus for Treatino , with Air or other 

C. E. Wild. Fr. Pat.‘33(),899, April 4, 1903. 

»at. 726.207 of 1903 ; this Journal, 1903, 624. 

T. F. B. 

:.-C0L0UEING WOOD. PAPER. 
LEATHER. Etc. 

1 Inks and Other Stamping Inks ; lifethods for 
tion of . E. E. Ewell. XXII I., page 1 106, 

English Patent. 

Surfaces; Manufacture of ,and their Appli* 

j Printing Processes. G. 8. Christie, Carlton, 
ham. Eng. Pat. 19,007, Aug. 29, 1902. 

consisting of ** magnesium chlorate,” potassium 
d glycerin is mixed with chalE, potassium 
manganese borate, calcium hydroxide, oxalic 
urut sienna, and the whole passed through a fine 
hen applied to a textile backing, and dried at 
it is pliable and forms a suitable substitute for 
lie stone. — T. F. B. 


Fkencu Patents. 


eather with Sulphide Dyestujfs ; Process of . 

Lyonnaise Mat. Colorantes. First Addition, 
darch 30, 1903, to Fr. Pat. 822,605, June 28, 
(See this Journal, 1903, 363.) 


in or tannic acid used, as described in the prin- 
mt (see Eng. Pat. 24,697 of 1901,thi.s Journal, 
8), is replaced by other substances having tanning 
, such as extracts of oak bark, quebracho, 
y, divi-divi, sumac, gambler, &c. 
icoae may also be replaced by formaldehvde. 

—T. F. B. 


-ACIDS. ALKALIS. AND SALTS 

Process [Sulphuric Acid] ; Forced Draught and 

2 d Watei'inthe . F. Eenker and E. Hart- 

Zeits. angew. Chem., 1908, 16 , [36], 861 — 869. 

or gives a historical account of the various means 
D overcome the irregular action of the chimney - 
ndthuB regulate Upe whole of the chamber-process, 
j period when the fan was introduced (compare 
nal, 1902, 1026; 1908, 92 and 290). The first 
tliA fftn is Ut control the nrocess and enable it to 


stronger draught than the chimney produces, and thus, in 
the same chamber-space, a larger volume of gases can be 
dealt with in a given time. The authors consider that 
the best place for the fan is at the end of the system, 
for there it is exposed only to cold and dry gases. If 
there are, as is now usual, two Gay-Lussac towers, the fan 
should be placed between them ; if only one, either between 
the last chamber and the tower, or behind the tower. In 
the last case, it is well to follow the fan with a Lunge- 
Kohrmann lower to complete the absorption of acid gases. 
The best fans are built of bard lead ; they make from 300 
to 700 revolutions per minule, nbtorb ^ — 1 h.p., and 'will 
pass from 1,000—8,000 cb. m. (say 40,000—300,000 cb. ft.) 
per hour. 

At the more rapid rate of working made possible by the fan, 
the temperature of the chambers rises considerably, and means 
must be taken to lower this to the temperature of maximum 
speed of reaction. Among the various methods proposed to 
etlect this, the authors consider the best and most economical 
to be the introduction into the chambers of water in the 
form of fine spray, instead of steam. According to Lunge, 
sulphur dioxide (64 grins.) reacts with water (72 grms.) 
in the chamber to form sulphuric acid of a composition 
represented by the approximate formula HoSO^ + SH/J. 
The heat evolved in this reaction is represented by 
6.>,500 calories. If the v/ater be added as hicb-pressure 
steam at 120° C., and the acid leave the chamber ut 
60° C., the steam adds 41,976 calories, or there is a 
total evolution of 107,476 calories. If, however, the 
water he added as liquid spray at 13° C. it will absorb 
3,240 calories, or the total evolution will be 62,260, 60 per 
cent, of the former amount. These figures may need 
modification if a stronger acid be made in the chambers, 
or with the variation of winter or summer temperature ; 
aud it may not be po.ssible to substitute spray entirely for 
steam and keep the temperature up to the minimum 
(60° — 65° C.) needed for the best working of the process. 

It will be very rarely possible with the present slow rate 
of working the chambers; but the more intense reaction 
which occurs when the fan is used at its full power will 
enable advantage to be taken of the economy introduced 
by the spra}'. The authors assume Abraham’s theory, that 
the gases in the chamber have a rotary circulation at right 
angles to the length of the chamber, moving downwards at 
the walls, and upwards near the middle of the cross-section ; 
and they consider that the chambers should not be more 
than 6 — 6*5 m, wide for 10 m. of height. In this way the 
up-currents from the circulation in each half of the cross- 
section practically coincide; and if the spray be then ^ 
introduced at Intervals along the middle line of the top of ^ 
the chamber, its fall through the internal space is checked by 
this upward current, and the whole of the water evaporates 
before it reaches the floor. The atoniisers are made of 
iridio-platinum, so as to avoid wear through corrosion, and 
the water is driven out horizontally through a narrow orifii e 
against a small platinum plate. The water is filtered befere 
it enters the distributing service, hut each atomiser is also 
furnished with a small filter. The atomisers are mounted 
on ^-in. lead pipe, and are easily removed for cleaning. 
The water is supplied under 3 — 4 atmospheres’ pressure by 
means of a small feed-pump and air pressure reservoir, 
which may be driven by the same source of power as 
drives the fan. A number of instances are given from 
actual work, showing that, without altering the pyrites 
burners, an increase of 15 — 30 per cent, in the yield of acid 
is achieved by the introduction of the fan and spray ; while 
if the burner- plant be increased so as to keep pace with the 
increased working-power of the chambers under the new 
conditions, the increase of yield may be 50 to 80, or even 
100 per cent. The authors summarise the advantages of 
the iniroduction of fan and spray as follows: — (1) Process 
much more regular, and less dependent on the good will or 
attention of the workman. (2) Yield increased by 15 — 100 
per cent, without increased consumption of nitre; or, 
instead of increased yield, wear and tear on part onl^ of 
the existing installation, and saving in coal and nitre* 
(3) Economy in fuel. (4) Less corrosion of lead, in spite 
of increased production, b^ause of the lower temperature^ 

I (5) Lessened cost of acid in the items of interest on canital 
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Alkali and Bleaching Powder by the Electrolysis of Fused | 

Common Sail ; The Acker Process for . Report of i 

Commtftftion on Science and Arts. J. Franklin Inst., i 
1903,166, [8], 221—22 4. 

According to the present report, the Acker process (this ; 
Journal, 1900, 47; 1901, 1219), compared with the wet 
electrolytic processes, possesses the following advantages ; , 
Cl) its directness : (2) the very heavy current sent through 
each pot (as much through one Acker pot as through l.'i 
Castner cells) ; (3) the avoidance of evaporation ; (4) the 
absence of water solutions, requiring special pumps and a 
complicated circulating system ; (5) the absence of mer- 
cury in its use. The disadvantages raeniionedare: (1) the ! 
larger power requirement — 6*75 volts in place of 4*o, or , 
about 50 per cent, more ; (2) the rapid destruction of 
apparatus; (3) the rapid destruction of anodes ; (4) the | 
more arduous work of the pot-men. Attention is drawn i 
to the fact that improvements are still possible in the 
working, particularly with regard to disadvantages (8) and j 
(4). Of the total energy of current used, 54 per cent, is 1 
usefully applied in the decomposition, 9 per cent, is utilised 
in melting the salt, and 37 per cent, is radiated from the ' 
apparatus. — B. N. 

Hypochlorites ; Hydrolysis of . Duyk. Bull, de 

TAssoc. Beige, des Chim., 17, 155 —158. Chem. Centr., ^ 
1903, 2, [9], 546. 

A CHLORIDE of lime solution containing 0*02162 grm. ; 
of available chlorine per lo c.c. was found to contain 
0 002485 grm. of free hypochloroiis acid and 0*0110 grm. 
of free base calculated as calcium oxide. After addition of ; 
100 c.c. of water, the amounts of free hypochloroiis acid and ' 
free lime w'ere 0*008697 grm. and 0* 0137 grm., and after 
the addition of a further I UO c.c. of water, 0*01629 grm. ' 
and 0*0 140 grm. respectively. Similar results were obtained 
with solutions of sodium hypochlorite. — A. S. i 

Sulphuric Acid; Titration of , by means of Benzidine 

Hydrochloride. W. J. Miiller and Iv. Burkes. XXIIi., 
page 1104. 

Sulphuric Acid ; Determination of , in Presence of 

Zinc. A. Thiel. XXII 1., page 1 104. 

Phosphoric Acid ; Conditions of Reaction of , with 

Ammonium Molybdate. C. Relchard. XXIIl., page 1103. 

Mercury and Hydrocyanic Acid ; Volumetric Determination 
of . \j. W. Andrews. XXlll., page 1104. 

ChlorideSf Bromides, and Iodides ; Method for the Detec- 
tion of . S. Benedict and J. F. Shell. XXlll., 

page 1103. 

Ozone ; Determination of , in Technical Work. 

O# Brunck. XXIIl., page 1105. 

English Patents. 

Sulphuric Acid; Manufacture of . H. Hilbert, Heu- 

feld, Germany. Eng. Pat. 9453, April 27, 1903, 

A rYBiTES roasting furnace is provided with a shaft below 
for reception of the roasted pyrites which is to serre as 
contact material. There is a door between the furnace and 
the shaft, which latter is narrowed near the bottom, and 
discharges into a relatively large closed chamber. The 
sulphurous gases with excess of air pass from the upper 
part of the furnace to the constricted part of the shaft, and 
travel upwards through the mass of hot roa.sted ore to a 
side outlet, communicating with lead chambers in which 
the further treatment of the sulphuric anhydride or acid 
produced may be conducted. The shaft is provided in its 
upper part with means for distributing over the roasted 
pyrites a spray of sulphuric acid. — B. S. 

Hydrochloric and Sulphuric Acids; Producing and 
Separating — . P. Askenasy and M. Mugdan, 

Nuremberg, Germany. Eng. Pat. 14,842, June 27, 1908. 
Chlorine, sulphur dioxide, and water are oontinuously fed 
into a tower adapted to secure contact between the gases, 
the products being hydrochloric and sulphuric acids, and as 


the latter attains a certain strength, the hydrochloric acid 
is distilled off as a gas, aud is collected by suitable means. 
The process for simultaneously producing the two acids 
may be controlled by electrical testing of the diluted acid 
mixture. When it is desired that the hydrochloric acid 
shall be practically free from sulphuric acid, an excess of 
chlorine i-* used, which surplus is removed before the 
absorption of the hydrochloric acid by bringing tho gases 
into contact w ith suitable reducing substances. — E. S. 

Alkali Metal Ojridcs, or Mi^iturcs thereof with other 
Alkali O.rides or Alkali Earth O. rides, or both ; Manu- 
facture of . . I. V. Johnson, London. From Badische 

Aniliti nnd Soda Fahrik, Ludwigshafen-on-Rhinc. Eng. 
Pat. 25,242, Nov. 17, 19l)2. 

Skk First Addition to Fr. Pat. 828,793 of 1902 ; this 
.Journal, 1903, 796, — T. F. B. 

Alumina ; Process for the Proinrtion of Anhydrous 

O. A. Boremus, New York. Eng. Pat. 9024, April 21, 
1903. 

See LI.S. Pat. 725,683 of 1903 ; this Journal, 1903, 627. 

— T. F. B. 

Saturator for the Manufacture of Sulphate of Ammonia; 

Construction of T. S, Standfast. Eng. Pat. 

20,369. Sept. 18, 1902. 111., page 1080. 

Carbon Dioxide nnd Precipitated Calcium Sulphate from 
Poor Phosphates ; Manu facture of — . P. de Wilde, 
Brussels. Eng. Pat. 14,112, June 24, 1903. Under 
Internal. Coiiv., March 5, 1903. 

The phosphate is calcined .at a dark rod heat (to destroy 
organic matter without decomposing the calcium car- 
bonate), and is then treated with dilute hydrochloric or 
nitric acid, the carbon dioxide evolved being collected. Bi- 
calcium phosphate is then precipitated from the liquor by 
milk of lime, and to the filtrate, sulphuric acid is added to 
throw down hydrated calcium sulphate. The hydrochloric 
or nitric acid thus recovered is ready for re-uso. — E. S. 

Dicalcium Phosphate and Precipitated Calcium Sulphate ; 
Manufacture of — — , and the Reyeneration of the 
Hydrochloric or Nitric Acid used therein. P. de Wilde, 
Brussels. Eng. Pat, 14,194, June 25, 1903. 

Calcium phosphates of any kind, after being calcined at 
a darK red heat, are dissolved in hydrochloric or nitric acid 
of sp. gr. 1 *0 15 to 1 '060, and from the solution dioalcium 
phosphate is precipitated by slaked lime or chalk, and is 
separated by filter-pressing. To the filtrate, sulphuric acid 
of sp. gr. 1*650 or more is added, and the hydrated 
calcium sulphate formed is filter-pressed, with recovery of 
the hydrochloric or nitric acid originally used of at least 
an equal specific gravity. Reference is made to Eng. Pat. 
14,112, 1903 (see preceding abstract). Compare also Fr. 
Pat. 327,669, Bee. 24, 1902; and Addi^.ion to the same of 
date Jan. 26, 1903 ; this Journal, 1903, 918 and 1008. 

— E. S. 

Black Lead or Graphite ; Substitute for — — . S. E. 
Sanders, West Bromwich. Eng. Pat. 20,511, Sept. 20, 
1902. 

Galvaniskr.s’ refuse, or skimmings from molten metal, is 
subjected to slow boiling, in which process adhering metal 
falls to the bottom, and is removed, and by further heating 
tho acid is evaporated. The product is irround, and after 
adding a liquid, it is formed into cakes and consolidated by 
heat. In some cases, wax or tallow is incorporated with 
the product instead of a liquid. — E. S. 

United States Patents. 

Sulphuric Acid; Process of Making — . J. B. F. Her- 
reshoff. Assignor to General Chemical Co., both of New 
York. U.S. Pat. 737,625, Sept. 1, 1903. 

Liquid sulphuric acid and gaseous sulphuric anhydride are 
caused to travel in opposite directions in contact with each 
other, and the resulting strong acid is separated into two 
portions, one of which is the final product, whilst the other is 
dtloted and cooled, and transferr^ to the last stage of the 
process, the variations in the level of the collected product 
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bviD^ utilised to control the relative amounts of the two 
portions taken from the stroojc acid. See also the next 
abstract. — E. S. 

Sulphuric Acid f Apparatus for Manufacturing - — . 
P. B. F. Herreehoff, Assignor to General Chemical Co., 
both of New York. U.S, Pat. 787,626, Sept. 1, 1903. 
The apparatus consists, essentially, <»f an absorber having 
an inlet to admit sulphuric acid, and another inlet to admit 
gaseous sulphuric anhydride ; a receiving tank, divided into 
compartments, one of which receives the overflow from the 
other, into which the absorption product (the strong acid) 
is discharged ; a regulator tank connected with the over- 
flow compartment ; a cooler interposed between the receiv- 
ing and the regulator tanks with means for diluting the 
portion overflowing into the latter tank ; a valve by' means 
of which a portion of the absorption product may be with- 
drawn from the receiving tank without passing to the 
regulator tank, which valve is governed by the variations in 
the level of the liquid in the regulator tank ; and a device 
for conveying the liquid from the regulator tank back to 
the absorber. See the preceding abstract, and compare 
U.S. Pats. 719,332-3, Jan. 27, and 722,981, March 17, 
1903; this Journal, 1903, 212 and 494. — E. S. 

Caustic Soda and Barium Stdphate ; Producing . 

C. B. Jacobs, East Orange, N.J., Assignor to the United 
Barium Co., Jersey City, N.J. U.S. Pat. 737,740, 
Sept. I, 1903. 

Solution of barium hydroxide is treated with sodium 
sulphate to obtain caustic soda and barium sulphate. The 
sodium sulphate is obtained by pasbing into solution of 
sodium chloride, in the presence of oxygen, the sulphur 
dioxide produced by furnacing native barium sulphate with 
carbon. The resulting mixture of barium oxide and sul- 
phide ia treated with water to obtain barium hydroxide 
solution for application as described.— K. S. 

Oases Containing Sulphurous Acid; Process of Purify- 
ing {.fat Sulphuric Acid Alanufacfure.^ U. Babe, 

St Petersburg. U.S, Pat. 739,108, Sept. 15, 1908. 

Seb Eng. Pat. 3327 of 1901 ; this Journal, 1902, 407. 

~T, E. B. 

Zinc and Chromium Hydrates ; Process of Making . 

I. L. Roberts, Brooklyn, Assignor to the Roberts’ Battery 
Co., New York, U.S. Pat. 738,239, Sept. 8, 1903. 

Calcium chloride is added to a solution of zinc and 
chromium sulphates ; the chromium hydroxide that falls as 
a precipitate, is separated ; and calcium hydroxide is added 
to the filtrate to throw down zinc hydroxide. — E. S. 

Erkncu Patents, 

Sulphuric Anhydride; Process and Apparatus for the 

Manufacture of . W. C. Ferguson. Fr. Pat. 330,521, 

Mar. 23, 1903. 

See U.S. Pats. 723,595-6, March 24, 1903; this Journal, 
1908, 495.— E. S. 

Metal suicides / Applications of — [ Concentration of 

Sulphuric Acid~^. A. Jouve. Fr. Pat. 330,666, March 28, 
1908. 

Metallio silicides, simple or complex, are proposed for 
use in the construction of apparatus for melting, &c., or for 
the distillation or condensaiion of acids, and a variety of 
other applications. Fen’osilicon is especially recommended 
for apparatus used in the manufacture or concentration of 
sulphuric acid. — E. S. 

Caustic Soda or Potash, Chlorine, and Hydrochloric Acid ; 
Manufacture of — by Electrolysis. J. Heibliug. 
Fr. Pat. 830,807, April 4, 1903. 

A SOLUTION of salt is electrolysed, using a platinum or 
carbon electrode attached to the negative source of supply, 
and an electrode, of finely. diy^ded or porous silver or salt 
of silver which will produce the chloride, attached to the 
positive source. The silver electrode may be produced 
by electro-deposition or by mechanical compression, and 
maybe surrounded by a^ protecting sheath. Hydrogen^is 


liberated at the negative, and silver oxide formed at the 
positive electrode. The silver oxide reacts with the salt 
and water of the solution forming silver chloride and caustic 
soda. When the salt is entirely decomposed, the bath is 
emptied, recharged with fresh salt, and the current 
reversed. The liberated hydrogen m)w attacks the silver 
chloride, reforming metallic silver and generating hydro- 
chloric acid. By suitably warming the liquid, the acid may 
be distilled, or, by avoiding distillation, the acid is electro- 
lysed, liberating chlorine which may be collected in the 
usual manner. — B. N. 

Copper Sulphate and Caustic Alkalis; Manufacture of 

, by the Electrolysis of Alkali Chlorides. H. M. 

Granier. Fr. Pat. 330,963, April 6, 1903. 

The invention relates to a process for fixing the chlorine 
liberated in the electrolysis of alkali chlorides, so as to 
prevent the formation of hypochlorites, oxides of chlorine, 
&c., which destroy the anodes and diaphragms. The outer 
vessel has guides for supporting frames, each of the latter 
carrying two diaphragms, thus lorming a series of positive 
compartments. The anodes are of copper or of an alloy of 
copper, and a solution of an alkali chloride saturated with 
copper chloride, is circulated through the positive com- 
partments. The cathodes, of iron or other material, are 
immersed in a circulating solution of an alkali chloride, 
and the caustic alkali formed is extracted as usual. The 
anodes of copper combiue with the chlorine, forming a 
white precipitate of cuprous chloride, and this is allowed 
I to settle in suitable vessels, washed, and treated with 
I concentrated sulphuric acid so as to form copper sulphate 
j and hydrochloric acid. — B. N. 

! Caustic Soda and Potash, Caibonates of Sodium and 

Potassium, ; Production of , by Means of a 

Special Electrolyser and of Compressed Air. Soc. Savon 
Frercs et Cie. Fr. I’at. 330,924, April 7, 1903. 

A SOLUTION of salt, or concentrated sea water, is caused to 
circulate from an upper vessel through a special electrolyser 
and into a lower vessel, the solution being raised again by 
compressed air and the circulation continued until the 
liquid is converted into a solution of caustic soda. The 
special electrolyser consists of a wood vessel coated 
internally, first with juice of garlic, aud then, when dry, 
with a creamy mixture of linseed oil, powdered asbestos, 
and india-rubber. It is claimed that this gives an insulating 
coating which resists water, alkali, chlorine, and the 
effects of heat. The negative electrode consists of a 
vertical tube of lead-antimony alloy (hard lead or anti- 
friction metal) terminating at its lower end in a horizontal 
perforated ring. Surrounding the vertical tube is a glass 
tube, and both are coated internally with the above mixture. 
About 20 discs of hard lead, separated by insulating 
rings, are slipped over the glass tube, and above the last 
disc, and insulated from it, is placed a long cylinder of 
hard lead, closed at the lower end and acting as the 
positive electrode. The discs and lower end of cylinder are 
perforated to pass the liquid, and the surface of the cylinder 
has larger openings to allow the liberated chlorine to 
escape. The solution overflttws from the electrolyser so as 
to keep only the lower part of the cylinder immersed in 
the liquid. Compressed air, driven through the hollow 
negative electrode, is heated by the liquid, and thus rapidly 
carries off the chlorine through suitable openings at the top 
of the electrolyser. For conversion into carbonate, the 
caustic as it leaves the electrolyse i* meets carbon dioxide 
injected into the exit tube, and liquid and gas are sprayed 
through a rose into a separate chamber so as to thoroughly 
mix them and bring about combination. — B. N. 

Aluminous Ores and Alum; Treating . Soc. Romana 

Solfati. Fr. Pat. 330,280, March 16, 1903. 

Aluminium chloride or nitrate solution, which may* contain 
potassium chloride, is treated with calcium carbonate to 
precipitate aluminium hydroxide in a finely divided state, 
leaving calcium and, potassium chlorides or nitrates in solu- 
tion. To this solution, freed from the precipitate, aluminium 
sulphate and the double sulphate of aluminium and potassium 
is added, to precipitate calcium sulphate and regenerate the 
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doable chloride of aluminium and potassium. These pro- 
cesses are repeated, successively or alternately, in order 
to obtain solutions of the double chloride or nitrate of 
aluminium and potassium continually richer in the potas* 
siuin, 80 as to obtain crystallisation of the same without 
evaporation. Several moditications of the processes are 
described. — E. S. 

Hydrocyanic Acid and Cyanides; Manufactiueof , 
hy Means of Sulphocyanides, J. Tcherniac. Fr. Pat. 
830,308, March 16, 1903. 

Ske En^. Pat. 17,976, Aug. 15, 1902; this Journal, 1903, 
1045.— E, S. 

Barinvi Oxide and Cyanides; Producing , by of 

Capsules. W. Feld. Fr. Pat. 830,672, March 28, 
1903. 

The invention relates to the most advantageous form anil 
manner of packing, in the furnace of capsules intended to 
contain a mixture of harium carbonate or sulphate with 
coal dust, for the production of barium oxide ; or mixture 
of carbon and an alkali or alkaline-earth sulphate, with 
the object of subsequently transforming the product of 
reduction into a cyanide or thiocyanate. The preferred 
form of capsule is a long oval in vertical cross-section, the 
walls being thicker at the ends. The capsules are so packed 
upright in the furnace, from hearth to roof, that the gases 
of combustion may envelope them. Compare Eng. Pat. 
24,904, Dec. 6, 1901 ; this Journal, 1902, 1553.— E. S. 

Gaseous Mixtures [Air] \ Process and Apparatus for 

Separating , into their Constituents, K. J. Levy. 

Fr. Pat. 330,258, March 14, 1903. 

Tue first separation is effected under pressure to obtain 
liquefied air rich iu oxygen and a gas rich in nitrogen. The 
incompletely separated part of the gas is then rcliquefied by 
expansion (with or without external work), in order to 
complete the rectification. The production of the gaseous 
current required for the rcctitication and the vajiorisation of 
the oxygen by the liquefaction of a corresponding quantity 
of air are claimed. . 

The apparatus includes the combination of the rectifying 
column under pressure with a vaporiser of oxygen ; and 
a disposition of means for expansion, with means for 
removing from the column the products of the reliquefac- 
tiou ; and an exchanger in which already expanded gas 
cools the gas about to be expanded. Compare Eng. Pat. 
16,615, July 26, 1902; and Fr. Pats. 328,770, Jaii. 24, and 
328,984, Jan. 31/1903 ; this Journal, 1903, 995 and 996. 

— E. S. 

VIII.— GLASS. POTTEEY. ENAMELS. 

Plate Glass; [Electrical] Manufacture of . O. 

Imray, London. From St. Louis Plate Glass Co., St. 
Louis. Eng. Pat. 15,854, July 17, 1903. 

See U.S. Pat. 734,125 of 1903 ; this Journal, 1903, 951. 

— T. F. B. 

English Patents. 

Glass Composition for use in Sharpening Knives and other 
Articles ; Process for, and the Manufacture of a — 

O. Blank and E. Friedberg, both of Lemberg, Galicia. 
Eng. Pat. 16,070, July 21, 1903. 

Sand, lime, sodium carbonate, and charcoal, or coke, are 
mixed together, with or without the addition of lead oxide 
or other colouring agent, and heated to about lOOO'^ C. 
Gum arabic and linseed oil are then added till the mass 
assumes a thick consistency, after which it is formed ioto 
slabs and cooled like ordinary glass. When cold, the 
grinding surfaces of the slabs are smoothed, preferably with 
pumice stone. — A. G. L. 

Tiles Bricks, and other Articles of Earthenware ; Manu- 
facture of Glazed , and Apparatus therefor, C. 

Dressier, Marlow. Eng. Pat. 22,840, Oct. 20, 1902. 

The surfaces of the articles to be glazed are coated whilst 
in the biscuit form, with a substance, e.g., a silicate solution, 


which will be absorbed by the article, and will produce an 
even and uon-poroas surface thereon. A white slip, com- 
posed preferably of 5 parts of blue ball clay, 40 of ground 
white pitcher, 4 of red load, 15 of ground glass, 3 of flint, 

2 of borax, and 1 of sodium carbonate, is next applied, 
after which a coating of glaze or enamel is given, and the 
article fired. 

The apparatus for applying the soluble silicate and the 
slip to the articles, consists essentially of an inclined 
support, over which the tiles, 8tc. are pushed, a distributing 
pipe and brushes arranged above the support, and a 
receptacle arranged above the inclined support, and iu 
advance of the ilistributing pipe ; this receptacle is pro- 
vided at the bottom with exit openings, and at the rear 
with a transverse sheet, and side pieires of a material, such 
as leather or india-rubber, so as to form, with the tiles 
against which they press, a lower receptacle for the silicate 
Solution or slip supplied from the upper receptacle. A 
travelling band or conveyor on to which the coated tiles 
fall, and from which they are removed when dry, is also 
provided. — A. G. L. 

French Patents. 

Ceramic Products variously obtained, hy Means of Powders 
more or less Wet ; Method of Enamelling and Decorating 

in the Press . J. P. K. de Blottefi^re. Fr. Pat. 

330,566, March 24, 1903. 

Into a suitable press are introduced slips of paper coated 
with more or less moist powders consisting of the 
enamelling composition, the slips of paper being cut so as 
to correspond in shape with the surfaces it is intended to 
enamel. The articles are then introduced, and pressure 
applied, causing the water to he squeezed out and the 
compositions to adhere to the articles. — A. G. L. 

IX.-BUILDING MATERIALS. CLAYS, 
MORTARS AND CEMENTS. 

Portland Cement and Blast-Furnace Slag, H. Seger and 
E. Cramer. Chem.-Zeit., 1903, 27, [72], 379. 

The authors have investigated the statement made at the 
Fifth International Congress of Applied Chemistry, that 
it was not possible by chemical means to determine the 
percentage composition of a mixture of bluit-furnuce 
slag and Portland cement. Their experiments show that 
these two bodies possess disiinct diflerences in respect 
to capacity for absorbing water, and solubility in water. 
Weighed quantities of six samples of Portland cement and 
three samples of blast-furnace slag were boiled for three 
hours with water, and the ins^iluble residue filtered off, 
washed with hot water, dried at 1 10^ — 120° C., and the water 
i of hydration determined in a portion of the dry residue. 
The mean value obtained for the Portland cements was 
11 *46 per cent., and for the slags 0*78 per cent. 

For the solubility in water, about I to 1^ grma. of the 
sample were thoroughly shaken with freshly boiled and 
cooled distilled water, and the undissolved residue filtered 
off, after three hours, on a filter, washed with cold water 
and dried. The filter and residue were then incinerated, 
the ash heated to redness, and weighed. In the case of 
the cements, the mean values for the residue and the loss 
were 62*85 and 37* 15 per cent., while the corresponding^ 
values for blast-furnace slags were 97*68 and 2*33 per 
cent., showing a marked difference iu solubility in the two 
bodies. — W. C. H. 

Petroleum and Asphalt ; Investigations of Sayhalien . 

Ill,, page 1080. 

Enolish Patents. 

Stone, Artificial, or similar Substances ; Manufacture Oj 

. J. C. Quinn, Liverpool. Eng. Pat. 20,878, Sept. 

* 25, 1902. 

; About 800 kilos, of slate dust are mixed to a stiff paste 
i with water; 180 kilos, of quicklime are mixed in a pug mill 
i with enough water to form a magma of creamy consistency, 
! and allowed to stand until the liuie is completely hydrated; 
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the lime is then thoroughly mixed isith the slate dust, after 
which 135 kilos, of metasilicic acid are added, and the whole 
again tboroaghlv mixed. The metasilicic acid is prepared hy 
pouring a solution of sodium silicate into excess of hprdro- 
chloric acid, stirring with a mechanical stiner until the 
precipitate becomes crystalline, and washing the precipitate, 
preferably in a centrifugal filter. Slabs or tiles are formed 
from this mixture by applying a pressure of one or two tons 
per sq. in., and leaving the articles to harden from one to 
six weeks. The hardening process may be expedited by 
steeping the articles in water containing an alkali silicate, 
or exposing them to the action of steam. — A. G. L. 

Bricks and Compositions capable of withstanding very 
High Temperatures^ and for Use in Steel and other 

Furnaces; Manufacture of . J. E. Kirkpatrick, 

Taunton. Eng. Pat. 25,429, i^ov. 19, 1902. 

Ske U.S. Pat. 735,528 of 1903 ; this .Tournul, 1903, 998. 

— T. F. B. 

Slabs, Tiles, Sheets and other Forms of a Material similar 
to Marble, Ceramic Ware, and the like ; Manu,facture of 

. J. O. Klimsch, A. Beschorner, C. A. Weis, and 

J. V. Buston, all of Vienna. Eng. Pat. 25,850, Kov. 24, 
1902. 

A SATURATED solution of miignesium chloride is mixed 
with waete products such as lione meal, beet residues, lyes, 
bran, peat, or cellulose, if necessary with the addition of a 
binding material such as flour or resin. This mixture is 
then mingled with powdered burnt magnesite, and, if neces- 
sary, a pigment, after which the material is allowed to dry 
and solidify between smooth or patterned slabs or plates. It 
may also, whilst semi-liquid, be applied as a coating to 
brickwork, &c., being kept in position during the drying by 
plates as above. Filaments of wood or metal, or wire- 
netting, may also be incorporated with the mass whilst in 
the plastic state. — A. G. E. 

Glazed Bricks, If. J. Iladdan, London. From A. O. 
Crozier, ^^ilmington. Eng. Pat. 6848, March 24, 1903. 

See U.S. Pat. 723,279 of 1903 ; this Journal, 1903, 497. 

— T. F. B. 

Bricks i Manufacture of . M, Perkiewicz, Ludwigs- 

berg, Germany. Eng. Pat. 12,095, May 27, 1903. 

The bricks are protected from discoloration during the 
drying and burning by a coating of a paste consisting of 
180 to 200 k los. of water, 11 of gelatin, and 11 of flour. 
Aluminium sulphate or alum is also added if the clay used 
contains no ahirainium sulphate. In preparing the mixture, 
the gelatin and flour are first mixed separately with water. 
The flour paste may either be used hot or else allowed to 
stand for oikj or two days until it has fermented, and 
employed cold. 

The paste is either applied by hand or by means of a 
specially constructed distributing chamber, into which it is 
fed from a perforated inverted Y-tube. The chamber is 
placed above the column of brick as the latter emerges from 
the press, and distributes the paste over it from a leather 
strip. — A. G. L. 

Asbestos Millboards, Slates, Plates, or Tiles; Manufac- 
ture of — - T. H. IbbotsoD, East Greenwich, and 

R, Meldnim, Blackheath. Eng. Pat. 20,841, Sept. 24, 
1906. 

Asbestos fibre, from i In. to 2 in. long (100 lb.), is 
thoroughly mixed in a beating machine with magnesium 
chloride solution, of sp. gr. 1-25— 1-5 (250 to 500 gails.). 
Finely -divided magnesium oxide (50—150 lb.), which should 
weigh at least 25 lb. to the bu^^bel, is then added, and the 
mixing continued. The pulp obtained is filtered, and the 
compwatively dry residue left o?i the filter-bed is subjected 
to a pressure ot 200 to SOOjb. per sq. in., in a hydraulic 
press, and allowed to dry in the air. The hard slabs 
obtained, are next washed with water to remove soluble 
salts, immersed in a 20 per cent, sodium or potassium 


silicate solution, and cither air-dried directly, or first washed 
with water and then air-dried. An alternative method 
c 'insists in beating up the fibre and magnesium oxide with 
water instead of magnesium chloride solution, and after- 
wards imroersiog the slabs for 15 minutes in magnesium 
chloride solution and air-drying, before acting on them with 
the silicate solution. — A. G. L. 

Portland Cement ; Manufacture of , and Apparatus 

therefor. H. K. G. Baraber, Greenhithe. hmg. Pat. 
22,734, Oct. 18, 1902. 

The more speedy evaporation of the water in the slurry, as 
well a< the absorption of heat from, and cleansing of, the 
gases escaping from a rotary kiln is effected by delivering 
the slurry in an atomise<l condition into the kiln. The 
slurry is cither forced through a tube, preferably water 
jacketed, at the end of which is a spreading nozzle, or else 
the slurry as it comes from the tube, may meet one or more 
jets of air cr may be projected from a nozzle against a 
spreader. — A. G. L. 

Blast-Furnace Slag and other similar Materials ; deduc- 
tion of [/or Cement, Bricks, V. Francois, 

Bouillon, Belgium. Eng. Pat. 26,089, Nov. 26, 1902. 

Liquid slag is run from a blast furnace through a channel on 
to a distributor capable of being inclined at different angles, 
and thence on to apparatus formed by beaters mounted on a 
rapidly revolving horizontal shaft. The beaters strike the 
li(juid slag violently against jets of water coming in the 
opposite direction under pressure, from holes formed in the 
sides and back of a basin located below the beaters, out of 
which the particles are washed by a stream of water. Rapid 
cooling of the separated particles of the slag, fitting them 
for application in the making of cement, is thus effected. 
The apparatus is also claimed for the powdering of tin, zinc, 
and other similar materials. — E. S. 

United States Patents. 

Stones ; Process of Making Artificial . F. Jur.«china, 

Stockholm. U.S. Pat. 738,200, Sept. 8, 1903. 

See Eng. Pat. 25,222 of 1902 ; this Journal, 1903, 299. 

— T. F. B. 

Cement ; Manufacture of . W. A. 0. W uth, IMtts- 

burg, Assignor to International Cement Co., New Jersey. 
U.S. Pat. 738,388, Sept. 8, 1903. 

Limestone is treated with a solution of sodium nitrate or 
other salt which will evolve oxygen at a high temperature, 
and, after grinding, is mixed with powdered blast-furnace 
slag, and burnt, — A. G. L. 

Cement; Manufacture of . VV. A. G. Wuth, Pitts- 

burg, Pa., As.signor to International Cement Go., New 
Jersey. U.S. Pat. 738,389, Sept. 8, 1903. 

A LiME-BKAKiNO agent, such as limestone, blast-furnace 
slag, and a salt, such as sodium nitrate, which will evolve 
oxygen at a high tcraperaiure, are mixed tog«;ther and 
burnt. Any two of the bodies may be mixed together 
separately before the third is added, and the materials may 
be dry or not. — A. G. L. 

Cement Kiln. S. R. Malone, Assignor to J. E, Ledbetter, 
both of (^uanah, Tex. U.S. Pat. 739,196, Sept. 15, 1903. 

Twin ovens are arranged side by side in a horizontal plane, 
one of them, which may be longer than the other, having a 
feed hopper at one end. At the other end there is a tubular 
foonectioii, in which a thermometer may be placed, com- 
municating with one end of the second oven, the other end 
of which IS provided with an exit spout. Means may also 
be provided whereby the material in transit between the 
two ovens may be tested ; and the first oven may have a 
steam-exit spout at its communicating end. The furnace 
for heating the ovens is constructed with an inner longitu- 
dinal wall and two inner transverse walls, a centrally 
located smoke stack, and openings in the walls providing 
combustion passages to the stack.— A. G. L. 
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Fbbnoh Patmnts. 

Marble and all kinds of Onyx f Process for the Manufac- 
ture of Imitation H. Vasseur. Fr. Pat. 323,002, 

June 23, 1902. 

Tbb objects to be made, are fashioned in alabaster and 
heated to 100® to 130® C, superheated steam being used or 
not, according to the action to be produced. This heating 
renders some portions of the alabaster more porous than 
others, the porous parts taking up more colouring matter 
than the others in the next operation, which consists in 
placing the object in a hot or cold bath containing a colour- 
ing matter. In the case of onyx, the objects are next 
treated with ice-cold water containing alumina and a small 
quantity of ammonia. The hardening is then effected by 
gently healing the pieces and plunging them into a solution 
containing potassium ahiminate, ferrous sulphate, and 
carbon dioxide, after which they are polished as usual. 

—A. G. L. 

Wood; Process of Impregnating [wiM Sugar], 

W. Powell. Fr. Pat. 330,071, March 28, 1903. 

See Eng. Pat. 11,235 of 1902; this Journal, 1903, 697. 

-T, F. B. 

Cement Mortar; Process for Preserving the Binding 

Properties of Prepared . Y. H. Magens. Fr. Pat. 

330.393, March 18, 1903. 

The process consists in cooling the prepared mortar to 
about 0® C., keeping it at this temperature during the 
transport or warehousing, and allowing it to regain the 
normal temperature just before use. — A. G. L. 


X.-METALLUEGT. 

Cast Iron, Cast Steel, and Forgings free from Pores and 

Cavities ; Pr^aration of , by means of Thermite. 

W. Mathesius. Stahl und Eisen, 1903, 23 , 92 ^ ; Chem.- 
Zeit., 1903, 27 , [73], Rep. 233. (See also this Journal, 
1903, 870.) 

For east iron, thermite containing a little titanium oxido 
is made use ot, and the metal obtained is fine-grained, free 
from holes, and capable of taking a high polish. Since 
titanium has the property of combining with nitrogen at 
the temperature of molten cast iron, it becomes possible to 
use metal treated in this way for the manufacture of plates 
absolutely free from bubbles, since the titanium unites with 
the nitrogen of the air bubbles, rhe proportion of thermite 
employed is to ^ per cent, of the weight of iron. Similar 
results are obtain^ when thermite is employed in the 
manufacture of cast steel and forgings. — T. U. P. 

Phosphor-Iron and Phosphor- Manganese ; Application 

of . Stahl u. Eisen, 1903, 23 , 909; Chem.-Zeit., 

1903, 27 , [71], Rep. 219. 

Basic low-carhon Siemens-Martin steel is frequently un- 
suitable for making tin-plate, because of its softness and 
ease of welding. The Sharon steel-works add to the ladle, 
after addition of ferromanganese, a regulated quantity of 
phosphor-iron (phosphorus, 17 to 26 per cent,). The 
phosphor-iron dissolves readily and completely, and the 
pho.^phoru8-content of the steel can be very nicely regu- 
lated. But instead of employing phosphor-iron and ferro- 
manganese, to economise the heat of the metal-bath, the 
attempt was made to employ ferromanganese directly. Ac- 
cordingly, direct additions of phosphor-manganese (65 per 
cent, of Mn ; 25 of P ; 7 of Fe ; 2 of C, and 1 per cent, of Si) 
were successfully tried. It was produced in the blast-furnace 
from manganese ores and apatite with fluxes, and its use 
effected considerable economy as compared with the former 
method. The result of the addition was a reduction of the 
waste plates from 28 to 5 per cent. The material, rich 
in phosphorus, can be roiled at a low temperature, and the 
plates have a hard and bright surface, are more easily 
“pickled*’ for tinning, and require 8 to 10 per cent, less 
tin for the plating than the ordinary steel plates referred to 
above. — J. T. D. 


I Puddling Furnaces ; Some New — . G. Kroups. Oesterr. 

' Zeits. Berg- uud lldttenw., 1903, 51 , 441 ; Chem.-Zeit., 
1903, 27 , [73], Rep. 233. ^ 

; The idea of making the production of welded iron ftgtln 
capable of competing with the other methods of mamifao- 
! ttire has not yet been given up, and the present paper 
i contains a description of two improved American paddling 
; furnaces. The principle of one of these, constructed by 
; W. Kent, is to give to the furnace a shape which allows of 
; the preliminary heating of the pig-iron and at the same 
, time prevents access of cold air to the charge. The hearth 
is of the usual form, and the preliminary heating takes 
; placp in an inclined, two-limbed, angular channel in which 
! the pig-iron meets the hot waste gases. In the other ooQ- 
stnietion, that of J. P. Hoii, the real furnace is surrounded 
. by iron plate and has a water-cooled bottom ; whilst in tho 
middle of the hearth on both sides are pivot-chambers 
which servo as heating chambers, and about these oscilla- 
tory motion takes place. Puddle slag from another paddling 
furnace is first introduced, 1,350 — 1,800 kilos, of liquid pig- 
iron then run in, and later the oxidising material (scale, 
roller slag, or iron ore) is added. The furnace makes 2—3 
! oscillations, and for a charge of 1,600 kilos, the operation 
! lasts 30 — 56 minutes. The balls are emptied from the 
I furnace direct into a movable ball-squeezing machine. Tho 
' yield should be equal to the amount of pig-iron taken. 

! — T. H. P. 

; Blast Furnaces ; Explosums caused by the Hanging of 

I the Charge in . O. Siinmersbach and A. Nath. 

Stahl und Eisen, 1903, 23 , 922; ( 'hein.-Zeit., 1903, 27 , 
[73], Rep. 233. 

I SiMMBRSiuCH criticises the suggestion made by Schilling 
1 that these explosions are due to the evolution of gas by the 
I reaction : COj +• C « 2CO, taking place between the carbon 
, dioxide present and the finely-divided carbon introduced 
; into the upper part of tho furnace. 11*3 instances the 
i working of an anthracite blast furnace, in which the whole 
of the interior, from the mouth to the hearth, is charged 
, with fine anthracite powder, despite which there is no 
danger of explosion, but only of choking. 

Like Simmersbach, Nath also considers tho principal 
I cause of these more and more frequently recurring explo- 
; sioDs to be the increasing employment of fine ores. But 
i he considers that the gas rushing upward becomes com- 
; pressed in the interior of the furnace, and that thereby air 
! is sucked in and so an explosive mixture formed, this being 
I ignited either by tho hot furnace- walls or by particles of 
the charge. He therefore recommends, as a means of 
prevention of such explosions, tho employment of a vessel 
; like a gasometer on the gas mains so that the pressure may 
j be equalised. — T. II. 1*. 

Blast-Furnace Slay; Vaporisation of ■■ — . B. Osann. 

; Stahl und Eisen, 1903, 23 , 870 ; Chem.-Zeit., 1903, 27 , 
j [71], Rep. 219. 

j The author attributes the occasional poor combustion ot 
I blast-furnace gases to the presence in them of exceedingly 
! fine dust, which does not subside, and which ho considers 
to have condensed from tho gaseous state, and to be in fact 
I sublimed slag. T'he dust cootalne but little lime, more 
silica and magnesia. As evidence of the volatilisation of 
the slag, the author quotes Cramer, according to whom rock 
' crystal, kaolin, and sand give oflf vapour at about 2000® C. 

' Magnesia is the most easily volatilised of the constituents 
I of the slag ; then follow the alkalis, ferric oxido, lime, 

! silica, alumina. Hilgenstock has confirmed the volatilisa- 
! tion of slag by direct observation ; other authors consider 
i that carbides, silicon chloride, or silicon sulphide are formed, 
and are afterwards decomposed by water vapour. — J. T. D. 

Alloys; Influence of the Casting Temperature on the 
Properties of P. Longmuir. Iron and Steel Inst., 
Aug. 1903. 

Spboimbns (in no case of less than 50 lb. weight) of gun- 
metal, yellow and red brass, Muntz metal, cast iron and 
malleable iron were prepared under normal foundry con- 
ditions, and from thesb alloys three secs bf bars were oast 
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at different temperatures, viz. (1) at a very high tempera- 
ture, (2) at a temperature which, in the author's opinion, 
represented a fair casting heat, and (3) at the lowest 
temperature at which the alloy would flow. In all cases 
the castings poured at the fair casting heat had greater 
tenacity, extensibility, and contraction of area than those 
poured at the higher and lower temperatures. The gun- i 
metal and Muntz metal alloys cast at the lower temperature j 
were superior, with regard to mechanical properties, to the : 
high temperature alloys of the same series. The yellow | 
and red brass alloys cast at the low temperature were j 
mechanically inferior to the high-temperature ones. The | 
influence exerted upon malleable iron by the initial casting i 
temperature was not destroyed by severe annealing. , The j 
influence of the casting temperature was especially marked ! 
in the gun-metal and red brass alloys. 

With regard to the microstructure of the alloys, it was 
found that high temperatures favour a large though not 
well-developed type of crystallisation, whilst at the low 
temperatures the type of crystallisation is more distinct, 
the crystal junctions being very sharply defined, and, 
apparently, forminff routes along which fracture readily 
travels. In the alloys poured at the fair casting heat, the 
type of crystallisation is still distinct, but is marked by the i 
manner in which the crystals are interlocked. 

In discussing the practical application of the results 
obtained, the author points out that the most suitable 
casting temperature is determined by a variety of causes, 
namely, the external and internal form, variations in the 
thickness of the section especially, abrupt changes from 
thin to thick metal, &c. The temperature at which the 
metal enters the mould is influenced by the rate of pouring, 
the form of runner and gate, and the distance travelled by 
the metal before entering the naould. In judging as to 
the best temperature for casting, much assistance may be 
derived from a comparison of the mechanical properties of 
the cold casting with the appcfiranc*^ of the metal as it left 
the ladle, and also from the appearance of the “ runner 
heads.”— A. S, 

Magne.sium ; Action oj Metallic — — , on Aqueous Solu- 
tions, C. F. Roberts and L. Brown. J. Amer. Chem. 
Soc., 1903, 25, [8], 801—809. 

Maokbsium was found to have no action on boiled distilled 
water which bad been cooled out of contact with air. The 
hydrogen equivalent of magnesium was obtained from 
solutions of the chlorides of sodium, potassium, magnesium, , 
calcium, barium, and strontium ; also from magnesium i 
sulphate. Magnesium chloride solution had the most I 
rapid action on the metal, followed by barium, strontium, 
calcium, sodium, and potassium chlorides in the order 
named, the time for complete reaction varying, with about 
0*05 gnn. of magnesium andN/10 solutions of the salt, 
between 24 and 48 hours. Magnesium sulphate solution 
took four weeks, but sodium and potassium sulphates were 
very feeble in action, and were not persevered with. 
Solutions of hydrochloric and sulphuric acids, in which 
the acid corresponded to only a small proportion of the 
magnesium, also gave the full hydrogen equivalent, the | 
penod of reaction being less than for the sulphates, but | 
creater than that required for the chloride solutions. | 

— T. F. B. 1 

Crystalline Solids ; Surface Flow in , under Mechanical j 

Disturbance, G. T. Beilby. XXIV., page 1107. j 

Thin Films of Metals ; Effects of Heat and of Solvents \ 
Qfi . G. T. Beilby. XXIV'., page 1108. j 

English Patents. 

Iron Sand ! Consolidating , into Lumps for deduction 

in Furnaces, T. Rouse, London. Eng. Pat. 21,880, 
Oct. 8, 1902. 

InoN sand or powdered iron ore or waste is slightly 
moistened by a very dilu^ solution of ammonium chloride, 
and after mixing with about 7 per cent, of its weight of 
quicklime, is again moistened with a dilute solution of 
sodium silicate. .The mixture is tl^en moulded, and the 
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blocks are hardened ” in a heating chamber to which 
steam is admitted. In preparing the mixture, suitable 
chemicals, earth, fuel, flux, metal or slag may be added. 

— E. S. 

Aluminium ; Methods of Producing . H. F. D. 

Schwahn, St. Louis. Eng. Pat. 2086, Jan. 28, 1903. 

See iJ.S. Pat. 719,098 of 1903 ; this .Tournal, 1903, 302. 

--T. F. B. 

Alloys Aluminium-Copper- Cadmium'], W. Rfibel, 
Berlin. Eng. Pat. 16,4.')3, July 25, 1903. 

The alloy may consist of 4 parts of copper, 2 5 parts oi 
cadmium, and of 93 '5 parts of aluminium. Or, without 
giving a brittle alloy, the percentages may be, of copper, 
6; of cadmium, 3*. 5 ; and of aluminium, 90* 5. The alloy 
is stated to be adapted for casting. Compare U.S. Pat. 
697,544, April 15, 1902 ; this Journal, 1902, 710. — E. S. 

Ores; Treating . C. W. Stanton, Mobile, U S.A. 

Eng. Pat. 4806, March 2, 1903. 

The ore is first heated, hut below the point of fusion, in a 
retort, a pipe from which conducts the volatile matters to a 
worm immersed in a cooling liquid, the worm having a con- 
tinuation into the lower part of a second receptacle on a 
lower level, into which it opens underneath water, thus 
forming a water-seal. The ore is afterwards transferred 
to a closed smelting furnace having a similar water-seal, 
in which furnace provisioi\ is made for withdrawing the 
molten metal and dross. — E. S. 

Tin ; Extraction of .from the Dross, Slag, and Waste 

thereof, H. Brandenburg and A. Weyland,* Kempen-on- 
the-Rhine, Germany. Eng. Pat. 16,377, July 24, 1903. 

The powdered dross is mixed with water, and treated with 
a mixture of I part of hydrochloric acid with 2 part.'ij, by 
volume, of sulphuric acid, no extraneous heating being 
needed ; and the tin dissolved is sepanited from the filtered 
solution by known means. Sodium chloride may replace 
hydrochloric acid in the process ; or the ffulphuric acid may 
be replaced by sodium bisulphate, in which case, the mixture 
will need to be heated. Compare Eng. Pat. 21,424, Oct. 2.'), 
1901 ; this Journal, 1902, 97C. — E. S. 

Metallurgical Furnaces, M. P. Bosse, San Francisco, 
California. Eng. Pat. 14,564, June 30, 1903. 

See U.S. Pats. 732,263 to 732,269, inclusive, of June 80, 
1903 ; this Journal, 1903, 914. — B. S. 

Blast-Furnace Slag and other similar Materials ; Reduc- 
tion of . V. Francois. Eng. Pat. 26,089, 1902. 

IX., page 1088. 

United States Patents. 

Ores; Apparatus for Reducing and Concentrating . 

O. B. Dawson, Caldwell, N.J. U.S. Pat. 738,006, 
Sept. 1, 1903. 

The ore is continuously delivered from a hopper having an 
inclined prolongation into the mouth of the upper end of a 
slightly inclined rotating reducing chamber, traversing a 
combustion chamber throughout its length, and pasiing at its 
lower end through the wall of a concentrating chamber 
immediately below the smoke stack. A perforated pipe 
pa^^ses axially through the reducing chamber (with which 
it rotates) nearly to the end, connected externally to a source 
of a reducing gas, such as hydrogen. Gases of combustion 
enter the reducing chamber at its upper end, and, mingled 
with the reducing gas passing through the perforations in 
the enclosed pipe, issue into the smoke stack at its lower 
end. As^ the ore falls from the outlet of the reducing 
chamber into the concentrating chamber, it is exposed tf> 
such a temperature a.s to fuse the matrix with concentration 
of the metallic globules, provision for withdrawing which is 
made. — E. S. 

Minerals ; Process of Reducing — — . 0. B. Dawson, 

Caldwell, N.J. U.S. Pat. 738,007, Sept. 1, 1903. 

The ores, without addition of any flux, are subject^ 
with exclusion of air, to a continuously applied external heat 
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“ to about tbe degree of the begiuning of incande^^cence ** in 
the presence of excess of hydrogen, the ores then^ passing 
into a “ practically air-tight chamber lor subjection to a 
still higher degree of heat, in order to concentrate the metal 
in the gangue to globules, shot-like masses or nuggets. 
See tbe preceding ahstract. — E. S. 

Precious Metals ; Ear traction of , from their Ores. 

J. B. de Alzugaray, Assignor to the Buxeres Gold 
Extraction Co., London. U.S. Eat. 7.S8,758, Sept. 15, 
1903. 

Ske Enir. Pat. 17,709 of 1902 ; this Journal, 1903, 1051. 

— T. F. B. 


French Patents. 

Malleable Iron and Steel ; Manufacture of , and 

Apparatus ttierefor. F. E. Young. Fr. Pat. 331,007, 
April 7, 1903. 

See U.S. Pat. 724,770 of 1903 ; this Journal, 1903, 557. 

— T. F. B. 

Steel Plate i Welding ,uuth Plates of Aluminium or 

other Metals. Diinkelshuhkr and H. Wacliwitz. 

Fr. Pat. 330,185, March 12, 1903. 

See Eng. Pat. 20,657, Oct. 15, 1901; this Journal, 1902, 
176.— E.S. 

Iron Sponge i Process and Apparatus for the Transforma- 
tion irito , of a Mixture of Iron Ore with Powdered 

Carbon. G. Grbndal. Fr. Pat. 330,763, March 31, 
1903. 

A MIXTURE of the powdered iron ore with carbon is fed 
into the mouth of a relatively tall vertical furnace, so that 
it descends automatically by gravity through the interstices 
between series of horizontal pipes traversing the furnace 
from lop to bottom. The plj^es, communicating with tbe 
canals or chambers in the walls, and where needful, through 
perforations with intervening spaces, are adapted to convey 
a mixture of combustible gas with air to the heating zone of 
the furnace, and also to deliver to the lower part of the 
furnace, either the said gas, or air separately, which gas or 
air serves to cool the descending charge of iron sponge 
formed in the hotter zone, and is itself heated for combustion, 
or to support combustion, higher up. The necessary 
adaptations to either method are shown and described, as 
well as many details. Compare Eng. Pat. 18,429, Sept. 14, 
1901 } this Journal, 1902, 1081. — E.S. 


Solder. K. Kajlpers. Fr. Pat. 330,377, March 18, 1903. 

The alloy is composed of lead, tin, antimony and zinc, the 
lead usually predominating. The zinc may vary from 0*01 
to 0*2 per cent., the antimony from O’l to 14 percent., and 
the till may reach to GO per cent. The proportion of tin 
may be greater or less than that of the antimony. — E. S. 


Lead Sulphide Ores ; Treatment of , Preparatory to 

Subsequent Procedure. F. C. FrOlich. Fr. Pat. 330,442, 
March 20, 1903. 

The finely-powdered galena is mixed with suitable fluxes, 
and is made up with water or other liquid into briquettes, 
which are heated in an apparatus in wliich compressed air 
is drawn or forced through the charge, to desulphurise the 
ore and agglomerate it for subsequent fusion. The heat 
required for the roasting is mainly produced by combustion 
of the sulphur in the ore. See also U.S. Pat, 692,008, 
Jan. 28, 1902 ; this Journal, 1908, 351.— E. S. 


Tungsten and Lead Alloy f Manufacture of Metal Objects 
from a — < > E. Polte, Fr. Pat. 880,944, April 6, 1903. 

See Eng. Pat. 7856 of 190& ; this Journal, 1908, 801, 

* — T. F, B. 


Aluminium and its Alloys; Product for Sqjdering . 

B. For tun and £. Semprun. Fr. Pat. 830,609, March 26, 
1903. 


Skb Eng. Pat. 7016 of 1908; this Journal, 1908, 801. 

— T, F. B. 


I XI.-ELECTRO-CHEMISTRT AND 
ELECTRO-METALLURGY. 

(.4.)— KLECTRO-CHEMISTRY. 

Teiravalent Lemi Compounds. K. Elbs ani U. £(ibliug. 
Zeits. Elektrochem., 1903, 9, [J^]* 776—782, 

j The autliors give the results of a series of attempts fo 
I electrolytically prepare compounds of tetravalent lead^ 
1 using hydroehloric, hydriodie, chromic, phosphoric, and 
I hydrofliiosilieic aeids as electrolytes. Among the variona* 
j compounds prepared are the following : — Lead dichloride 
j and tetrachloride ; ammouiiim plumbic chloride, pyridine 
; plumbic chloride, and (piinoline plumbic chloride ; lead 
I hibromide and quinoline-plumbic bromide ; a pyridine 
j iodoplumbie compound, (C:,H 5 NH) 2 PbIrt, and also — 

1 20^11, NUI.Pbla. 

I Also the following quinoline compounds : (C 9 H 7 Nn)oPbL 
I andCjlI^Nlira.Pblj.Ij. 

1 A process for lead refining already exists in America, 
based on the ready solubility of a load anode in bydro- 
I fluosilicic acid, and the quantitative deposition of lead on 
I the cathoile, and the author’s experiments indicate that 
j such a process should give good results. — J. T. D. 

j Alkali and Bleaching Powder ; the Acker Process for 

, by the Elcctroly.sis of Fused Common Salt. VII. , 

j page 1085. 


English Patents. 

Purifying^ Sterilising, or Ageing Liquids ; Apparatus for 

[Electrically'] . U. Turner. Eng. Pat. 12,191, 

May 28, 1903. I., page 1077. 

Accumulators; Impts. in Electric — . L. Garcin, 

Asni^res, France. Eng. l^at. 23,426, Oct. 27, 1902. 

The positive plates are connected to a bar and terminal 
in the upper part of the vessel, and the negative plates to a 
bar in the lower |Kirt, so that the currents enter at the top 
of one frame and emerge from the bottom of a frame of 
opposite nomenclature. A plate, placed at each end or in 
any convenient position, and with solid strips of metal for 
increasing the conductivity, returns the current to aterniioal 
in the upper part of the accumulator. The plates are cast 
in a grid-like form, and each is inado in two pieces placed 
face to face and suitably connected, the bars neing deeply 
bevelled internally so us to grip the blocks or lozenges of 
active material. These are further retained in position by 
a grating of small intermediate bars, also with bevelled 
edges, which press against tbe active material, and the 
current is thus distributed over the whole surface of the 
blocks.— B. N. 


United States Patents. 

Active Material and Electrodes for Storage Batteries^ 

and Products thereof; Process of Producing . 

O. P. Fritchle, Denver, Col. U.S. Pat. 738,813, Sept. 8, 
1903. 

Active material for lead storage batteries is prepared by 
subjecting or showering finely-divided lead, granulated 
lead, or molten lead sprayed by a blast, to or into a solution 
containing chlorine, compounds yielding chlorine, or hydro* 
chloric acid (dilute or strong), and, after heating, com- 
pressing the treated lead into a coherent porous mass, or 
the lead may be showered directly into a hot dilate solution 
of hydrochloric acid. Electrodes may be prepared by 
applying granulated lead to a support, afterwards cleansing 
and compressing as above, or the granulated lead may be 
showered through a hot cleansing solution on to a support 
and then compressed. The process, the material produced 
by tbe process, aud electrodes made from the material are 
claimed. — B. N. 
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Aetiue Material and Electrodes for Storage Batteries $ 

Process of Producing , and Products thereof 

O. P. Fritchle, Denver, Col. U.8. Pat. 788,427, Sept. 8, 
1903. 

Similar claims are made to those in U.S Pat. 738,813 
(see above), but in this patent the claims are widened so 
as to include any cleansing solution. — B. N. 

Active Material and Electrodes for Storage Batteries $ 

Apparatus for Producing . O. P. Fritchle, Denver, 

Col. U.S. Pat. 738,814, Sept. 8, 1903. 

This refers to the apparatus used for producing the active 
material and electrodes for lead storage batteries referred 
to in U.S. Pats. 738,813, 738,427 (see above). The appa- 
ratus consists of a vessel containing the cleansing solution, 
and an arrangement is provided for heating the vessel and 
its contents. A device is described for holding the finely- 
divided material and for showering it into the liquid, the 
device consisting of a plate with a number of apertures 
and a slide in contact with one surface of the plate, 
so as to allow the material to be gradually showered 
into the liquid by the withdrawal of the slide. A receiver 
is immersed in the liquid in the outer vessel, but supported 
above the bottom of the latter, so as to receive the shower 
of material. This receiver has a perforated bottom atid a 
horizontal slot extending through its side and near to its 
base, with a closing device for the slot. It thus forms an 
arrangement for holding an electrode-support on to which 
the active material is showered, and provides a means for 
compressing the material while it is in the liquid. The 
various parts of the apparatus are constructed of material 
resisting the action of hydrochloric acid. — B. N. 

Battery i Reversible Galvanic E. W. Jungner, 

Sweden. U.S. Pat. 738,110, Sept. 1, 1903. 

A REVERSIBLE galvanic cell containing an alkaline or 
other suitable electrolyte, and electrodes consisting of active 
masses of metallic oxides or hydroxides of different raetal.s, 
which are insoluble in the electrolyte under all conditions of 
working. Thus, one electrode may be an oxide or hydroxide 
of iron, and the other an oxide or hydroxide of another 
metal, such as manganese. During the charging, the 
material of one electrode takes up oxygen or the hydroxyl 
group, the second electrode being simultaneously reduced 
by the withdrawal of a corresponding amount of oxygen 
or hydroxyl, and on discharging, these reactions are reversed. 

Cellt Galvanic L. Fiedler, London, Assignor to 

G. Pearson, Ilford. U.S. Pat. 738,718, Sept. 8, 1903. 

The positive electrode has an active surface of lead per- 
oxide in a rectangular tube-like form, the latter electrode 
being in connection with a series of plates having active 
surfaces of cyanide of zinc and mercury within the positive 
electrode. These are immersed in an electplyie containing 
sodium silicate, sulphuric acid, and mercuric sulphate. The 
outer vessel is of insulating material, and has internally a 
layer of insulating material for supporting and insulating 
the electrodes from one another at their lower ends. The 
upper part of the vessel is closed by two layers of insulat- 
ing material, separated so as lo form an intervening gas 
space filled with granular material. Vent pipes connect 
the inside of the cell with the gas space, and the latter with 
the outside atmosphere.— B. N. 

Celh Galvanic . L. Fiedler, London, Assignor to 

Q. Pearson, Ilford. U.S. Pat. 738,719, Sept. 8, 1903. 

This patent refers to the construction of the negative-pole 
electrodes used in the cell described in U.S. Pat. 738,719 
(see above). The process of construction and the electrode 
are claimed. The electrode is prepared by electro-deposit- 
ing a “ oyanid zinc ” amalgam on a suitable support, as 
for instance on zinc. This is done by making the electrode 
the cathode in an electrolytic cell containing the following 

electrolyte;— zinc sulphate, 1,000 grms j mercuric sulphate, 

30 grms., potassium cyanide, 10 grms., made up with water 
to a density of 80® B.— B. N. 


Electrolytic Process. A. Brichaux, Brussels, Assiipor to 
the Solvay I’rocess CJo., Syracuse, N.Y. U.S. Pat. 
738,094, Sept. 1, 1903. 

The solution of the chloride or other salt which is to be 
submitted to electrolysis is maiutiined in two layers by 
the introduction of a quantity of salt into the lower layer, 
thus giving it a greater density. The lower layer is in 
electrical coutact with the cathode, and the upper layer is 
in electrical contact with the lower and with the anode. 

— B. N. 


Frerch Patents. 

Battery of High Voltage^ Easily Regeneraledy and not 

Working with Open Circuit ; A Constant . 

E. Commelin and R. Viau. Fr. Pat. 330,376, March 18, 
1903. 

A UQDID TIGHT cbonite or celluloid box contains a 10 per 
cent, solution of sulphuric acid, aui in this is immersed 
a positive electrode of lead peroxide. The latter may 
consist of one or more plates connected by a strip of the 
same material, and attached to a suitable connection outside 
the battery. Cadmium, granulated or in small pieces, acts 
as the negative pole, and is introduced only at the time of 
sale or beginning of working, through an opening iu the 
lid into suitably-suspended perforated lead baskets. A 
moditication is described which increases the capacity of the 
battery, and in this the outer box is made of lead-antimony 
alloy with two parallel perforated lead strips fitting into 
suitable grooves so as to divide the box into an inner com- 
partment, which receives two positive plates of lead peroxide, 
and two outer compartments for carrying the cadmium. 
The battery is charged from a dynamo so as to peroxidise 
the positive plates and then sealed. — B. N. 

Polest Electrodes or Electrolytic Apparatus; Impis, in 
. G. J. Atkins. Fr. Pat. 330,8 19, April 2, 1903. 

This invention applies more particularly to electrolytic 
cells having a cylindrical cathode ot lead, platinum, or 
other suitable material, and an anode of carbon. The 
outer wood vessel forms a semicircular trough, on the 
bottom of which rests a sheet of lead, the edges of the 
latter being connected to the sources of electric supply. A 
bed of finely-powdered carbon, mixed with non-oxidisable 
mineral oil or other suitable semi-liquid substance, supports 
the carbon anode and separates it from the metallic sheet, 
the parts of the latter not in contact with the mixture being 
varnished. The anode consists of blocks of moulded 
carbon or gas carbon disposed concentrically with the 
metallic sheet. The blocks are saturated with an oxidis- 
ablc oil, such as linseed oil, or other suitable liquid or 
semi-liquid substance, or the oil may he previously mixed 
with powdered carbon — for instance, lampblack. The 
anode is thus impermeable to the electrolyte ; its disin- 
tegration is prevented and its conductivity at the same time 
is increased. The intervening layer of carbon and oil 
prevents access of the electrolyte to the metallic sheet, but 
allows of au easy passage of electricity. — B. N. 

Spongy Lead [/or Electric Accumulators’] ; Manufacture 

of . J. H. Mercadier. Fr. Pat. 331, (K)6, April 7, 

1903. 

To molten lead, beginning to become pasty by cooling, a 
powdered metallic oxide, such as litharge, zinc oxide, or the 
like, is dusted in with constant agitation. A highly porous 
mass of lead is thus obtained, which may be moulded to 
any required form, and is adapted for use in electrical 
I accumulators, and for other applications. — E. S. 

Fireproof Composition [/or Electric Cahles]^ called 
** Goudron de Syracuse** G. Mahieux. Fr. Pat. 330,608, 
March 26, 1903. III., page 1081. 

Caustic Soda, or Potash, Chlorine, and Hydrochloric Acid ; 
Man^facture of by Electrolysis, J. Heibliag. Fr. 
Pat. 380,807, April 4, 1908. VII., page 1036. 
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CauiUc Soda and Potashf Carbonates of Sodium and 

Potassium, ; Production of , by means of a 

Special Electrolyser and oj Compressed Air, Soc. 
Savon Fr^res et Cie. Fr. Pat. 330,924, April 7, 1903. 
Yll., page 1086. 

Copper Sulphate and Caustic Alkali ; Manufacture of — , 
oy the Electrolysis of Alkali Chlorides. H. M. Granier. 
Fr. Pat 830,963, April 6, 1903. VII., page 1086. 


(R.)— ELECTRO-METALLURGY. 

Aluminium Alloys i Electrical Conductivity of Certain 

» affected by Exposure to London Atmosphere. 

E. WiUou. Brit Assoc., 1903. Electrician, 1908, [18821, 
898. 

The effects of another year’s exposure on the light alu- 
minium alloys of which an account has been previou^y given 
(this Journ^, 1902, 1383) are shown in the following tame:-— 


No, of 



Analysis. 



Speciftc 
Resistance 
in 10-® Ohm. 
at 15 ' U. 

Porcontaire Variation of 
llesistance at 

Electrical 

0. 

During 

1901-3, taken 
on Vnlue in 
1901. 

Breaking 
lioad in Lb. 
per Sq. In. 
of Cross- 
Section. 

Specimen. 

Si. 

Fe. 

Cu. 

Ni. 

Mn, 

Zn. 

before 
Exposure 
ill ISMU. 

joirirnr 
1901-2, taken 
on Value in 
1901. 

Lmniijr 
1902-3. taken 
on Value in 
19<i2. 

16 

4 

13 

14 

16 

0*31 

0*88 

0*38 

0*40 

0*40 

0*37 

0*25 

0*25 

0*31 

0*4() 

0*11 

0*16 

1*58 

1*86 

2*(U 

•• 

;; 


•• 

2*92 

2*88 

3*34 

.•1-25 

3*.*1* 

1*04 

1*80 

3*49 

5*24 

7**20 

0*66 

1*10 

1*79 

r.52 

2*77 

1*09 

2*98 

6*33 

6*84 

10*15 

26,800 

26.700 

39,000 

40.600 

43.600 

1 

0*38 

0*22 

0*17 



0*62 

2*H6 

3*54 

1*95 

4*62 

28.100 

2 

0*43 

0*28 

0*30 



1*20 

2‘9i 

2*67 

3*09 

5*84 

•‘i0,600 

5 

0*43 

0*39 

0*0J> 



2*04 

3 07 

2*:i.3 

ru 

3*50 

26!o0O 

7 

0 37 

0*25 

0*0.') 

0*75 



3*06 

1*22 

0*73 

1*90 

29.700 

8 

0*35 

0*29 

0*09 

1*19 

! “ 

. . 

3*24 

2*10 

0*11 

2*22 

33.70(1 

20 

1 0-37 

1*10 

0*00 

2*25 


; •* 

1 3*18 ! 

1 *5.5 

0*2.*1 

1*78 

38.600 

24 

1 0*36 

1*10 

0*09 




1 2*97 ; 

0*705 

0*70 

1*63 

31, .300 

3 

0*37 

0*28 

0*69 


.. 

0*69 

! 3*00 

2*52 

0*82 

3 '.30 

30.500 

« 

0*39 

0*31 

0*03 

1 


1*20 

i 3*12 

2*02 

012 

2*14 

30.000 

17 

0*36 

0*ft3 

0*10 

0*81 


0*90 

1 3*03 1 

i 0*03 

0*60 

1 1*13 

31,700 

31,700 

12 

0*31 

0*69 

0*19 

1 1-09 


0*73 

i 3*33 1 

1*20 

1*02 

1 2*24 

18 

0*43 

0*40 

0*21 

; 1*13 


1 1*94 

3* *24 

2*29 

1*07 

: 3*38 

34,500 

19 

0-36 

0*29 

0*11 

1 2*01 


1*77 

3*26 

2*00 

0*81 

1 3*43 

3<!,2C0 

11 

0*39 

0*56 

0*24 

2*31 

• * 

1 0*38 

3*48 ! 

1*96 

0*426 

1 2*38 

34,500 

22 

0-37 

0*43 

1*08 

1*29 



3*41 I 

1 - r.i2 

3*1M1 

2*48 

4A,9(N) 

21 

0*39 : 

2*67 

0*10 

1*39 

• * 


3*24 j 

‘ - 0*97 

1 

3*28 

2*27 

42,200 

10 1 

0*32 

0*54 

0*02 


0*05 


3*09 ! 

1 0*783 

0-.31 

1*09 

29,200 

9 1 

0*31 

0*35 

0*03 


0*35 


3*30 i 

1 1 *!>4 

1 - 0*55 

r.39 

30,500 

23 i 

0-4t 

0*66 

0*09 


1*78 1 


3*49 

i 2*34 

0*(M) 

2*34 

35,800 

Corameroial ! 
aluminium. ! 

0-14 

0*31 

I 



•• 

[ 2*76 

' 

Not exposed 

2*70 


28,200 


—A. S. 


Calcium / Electrolytic Production of . J. II. Goodwin. 

J. Amer. Chem. Soc., 1908, 25, [8], 873 — 876. 

The furnace employed consists of a vertical wrought iron 
cathode fastened in electrical contact with a copper water- 
jacket, which serves' as a cooler and also as a base for the 
furnace. The anode is separated from this base by an 
asbestos ring, and is made by boring out a disc 

from a 6-in. Acheson graphite electrode. This also con- 
stitutes the walls of tho furnace, connection being made by 
means of wrought iron bands clamped round it. 



A layer of powdered lime ^ in. thick is spread on the 
base of the furnace, the water-jacket is filled and the cur- 
rent is switched on. Fused calcium chloride is now poured 
into the furnace, contact being assisted by placing a carbon 
rod against the side of the anode. The resistance should 
be adjusted so as to give a current of 108 amperes, and the 
temperature should be kept at 950^ C. The (^cium is 


removed from the surface of the melt, from time to time, 
by means of au iron spoon. ^Specimens made in this 
manner from calcite showed 94*80 per cent, of calcium, 
4*46 per cent, of magnesium and I *03 per cent, of iron. 

— T. F. B. 

English Patents. 

Metallic Sulphides; Treatment of — , in the Electric 
Furnace. U. C. Contardo, S^ivres, France. Eng. Pat 
26,090, Nov. 26, 1902. 

Metallic sulphides are fitted for smelting by radiant heat 
in an arc electric furnace, by being mixed with oxidisable 
and scorifiable substances, such, for instance, as manganese 
dioxide or sodium nitrate. Previous roasting of the sulphides 
is thus rendered unnecessary. Compare Eng. Pat. 4576 
March 4, 1901 ; and U.S. Pat. 705,651, July 29, 1902; this 
Journal, 1902, 261 and 1083. — B. S. 


Electrolytic Deposits ; Apparatus for the Production of- 
E. Muller, Charlottenburg. Eng. Pat 12,194, May 28.* 

1 OAQ ^ * 


The cathode in this apparatus is made of some substance 
which takes electrolytic deposits with diflBculty (e.a,, 
aluminium), and is preferably of cylindrical form, surround- 
ing the anode, which is of the same metal as that contained 
in the electrolyte, and which is surrounded by a porous, 
DOQ-conductiug covering, in order to prevent short cirouitf 

—T. F.B. 

United States Patents. 


Telluride Ores of Gold and Silver ; Process of Treating 
C. £. Baker and A. W. Burwell, Cleveland, Ohio. U S* 
Pat 739,138, Sept 15, 1903. * * 


The process consists in treating ores of gold and silver 
containing a base metal and tellurium with chlorine, so as to 


o 8 



1094 


JOURNAL OF THB SOCIETY OF OHBMIOAL INDUSTRY. 


[Oet. 15. 1908. 


form the chlorides of the base metal, tellurium, and silver. | 
The chlorine may bo used dr}', and brought into contact 
with the ore previously heated and dried. The chlorides of 
the base metal and tellurium are then separated from the 
other metals or metallic compounds for the purpose of 
recovering the gold and silver, and by electrolysing the 1 
solution of the chloride of the base metal, the latter and j 
free chlorine are also obtained. — Ji. N. | 

Mvt(ds ; Electrolytic Process of Recovering — —, from their | 
Compounds. C. B, Baker and A. W. Burwell, Cleveland, | 
Ohio. U.S. Pat. 739,139, Sept. 15, 1903. 

The apparatus is the same as that described in U.S. Pat. ! 
784,499 (see this Journal, 190.3, 1004). Claims are made ' 
for (1) the process of extracting metals from their com- 
pounds. with continuous recovery of the volatile metal 
forming the cathode j (2) the process of extracting sodium 
by electrolysis of an aqueous solution of its chloride, with 
continuous recovery of the mercury forming the cathode ; | 
and (3) the separate distillation of different portions of the | 
resulting amalgam, with continuous recovery of the volatile ! 
metal of the cathode. — B. N. 

I 

Metals Dissolved in Mercury ; Apparatus for Oxidising , 

. C. E. Baker and A. W. Bur well, Cleveland, Ohio, i 

U.S. Pat. 739,140, Sept. 15, 1903. i 

The apparatus comprises a vessel through which the | 
amalgam is passed, the outlet being lower than the i 
inlet on the opposite side. The oxiclising electrolyte is ! 
circulated in the reverse direction, the inlet being im- 
mediately over the surface of the amalgam and the outlet ! 
on the opposite side at the upper surface of the electrolyte, i 
Pieces of roughened carbon are arranged so as to be in i 
contact with the amalgam and the electrolyte, and these ■ 
pieces have secondary roughened surfaces capable of i 
coming into direct electrical connection with the amalgam ; 
thus the secondary surface may contain iron capable of i 
being welted by or amalgamated witli mercury. — B. N. 

French Patents. 

Aluminium; Electrolytic Manufacture of . G. Gin. 

Fr. Pat. 330,481, March 21, 1903. 

See Fng. Pat. 964 of 1903 ; this Journal, 1903, 805. 

— T. F. B. ; 

Zinc or other Volatile Metals; Electro-Chemical Treat- i 

went of the Minerals of ^for the Extraction of the 

Metals which they contain, A. Salgues. Fr. Pat, 
380,66.';, March 28, 1903. 

This invention relates to an electric furnace rendered tight 
by the cooling of its external parts ; the vapours are thus 
condensed and leakages stopped. A metal plate, kept cool 
in any suitable inuuuer, covers the furnace, and the elec- 
trodes pass through eyelets in this cold plate with snfllcient 
play. Over the eyelets and fitting closely to the electrodes 
art; disposed plates of asbestos board, which are bound to 
the cold plate by strips of metal. The vapours condt nse in 
contact with the cold plate, and the solhl forme<l fills op the 
cavity between the plate and the electrode. The openings : 
in the plate for charging and emptying, are similarly 
rendered tight by loose tiles placed over the openings. A i 
maximum ot power is obtained from the furnace, without 
exceeding the limits of density of the current, by making 
these two electrodes movable, and working them in series 
with n fixed electrode at the bottom of the furnace. The ' 
movable electrodes may be arranged vertically or iu an i 
oblique position. The furnace is provided above with a i 
chamber into which the vapours pass, and the fonnulion of 
crusts and obstructions is prevented by introducing into this 
chamber the cooled inert gas leaving the columns of con- 
densation, thus inducing rapid cooling, and causing the 
metal to 1)6 deposited in^ powdery form. The inert gas is 
brought back into the chamber by means of a suitable 
ventilator. At the extremities of the columns of condensa- 
tion, floating bags are arranged in a tower, and these serve 
to retain the last traces of metallic dust, and, by remaining 


constantly filled with inert gas, they prevent the entrance 
of air into the coudensing columns. through any cause, 
there is a diminution of pressure inside the furnace or 
condensing columns, these bags collapse in a bellows-like 
manner, and deliver their gaseous contents into the con- 
denser. The latter may be arranged as vertical or inclined 
tubes, so as to he emptied by the action of gravity, or endlesa 
screws or travelling chains may be used for the same 
purpose. — B. N. 

Sodium ; Manufacture of . The Cassel Gold Extract- 

ing Co., Ltd. Fr. Pat. 330,987, April 7, 1903. 

A roiious diaphragm, of alumina or aluminate of soda, 
aloue or mixed, or other material not acted upon by the 
electrolyte or products of electrolysis, is used to separate 
the electrolyte surrounding the anode and cathode respec- 
tively, and thus separate the products when fused caustic 
soda is electrolysed. The water and oxygen disengaged at 
the anode are thu.s prevented from attacking the liberated 
sodium, and the yield is considerably augmented. The 
apparatus is rendered more efficient still by a current of air 
or other suitable gas, which is passed through or above the 
electrolyte in the anode compartment, so as to carry off the 
water, in the form of vapour, as quickly as it is produced. 

— B. X. 

XII.-FATTY OILS. FATS. WAXES. 

A^ID SOAP. 

Fats; Hydrolysis of , by Means of Steapsin, J. 

liewkowitseh and J. J. K. Alacleod. Proc. Hoy. Soc., 

1903,72,31—34. 

It was stated by Jjewkowitsch iu a previous communication 
(this Journal, 1903, 67) that in a series of experiments to 
determine the action of lipase on cotton-seed oil, the amount 
of hydrolysis effected did not exceed 3 per ceut. Experi- 
ments have now been made on similar lines with steapsin 
acting upon cotton-seed oil and lard. The solutions of the 
enzyme were prepared by triturating 200 grms. of fresh 
ox or pig pancreas with twice its volume of water. In the 
two first preparations the extract was preserved by means of 
mercuric chloride or thymol, and incubated at 37° C. As 
this was found to weaken or destroy the steatolytic action, 
probably through the action of the trypsin on the steapsin, 
incubatiou was omitted in the other two preparations. 
These were also only filtered through muslin, for it was- 
found that steapsin was retained by filter-paper. 

In the experiments 100 grms. of cotton-seed oil or lard 
were triturated with measured quantities (10 to 80 c.c.) of 
the extract, and the emulsion kept in stoppered bottles at 
the ordinary temperature, care being taken to prevent tho 
mixture separating into two layers. After a few days the 
effect of hydrolysis was to be seen iu the hardening of the 
mass through the liberation of fatty acids. In each case 
the amount of hydrolysis was measured by determining 
the quantity of Iree fatty acids in terms of oleic acid. 

In typical experiments with cotton-seed oil, the hydrolysis 
after four days ranged from 22*9 to 32-8 per cent, in Iho 
case of one steapsin preparation and from 31 to 37 per cent, 
in the case of another. After another seven days the 
proportion of free fatty acid in the two highest cases above 
had increased to 46 '3 acd 44*3 per cent, respectively. The 
greatest amounts of hydrolysis observed were 86 • 7 and 83 
per cent, after 56 days. In the case of one of the steapsin 
mixtures the amount of hydrolysis increased with the 
amount of steapsin added, but this correspondence was not 
observed with another steapsin preparation. The addition, 
of dilute acid or alkali to the mixtures did not appear to 
exert any decisive influence on the action of the enzyme. 

Lard was hydrolysed much more slowly than cotton-seed 
oil, only about one-third of the amount of free fatly acids 
being liberated in the same time. In this case the addition 
of caustic soda (I c.c. of N/lO solution) appeared to- 
prwnoie hydrolysis at first, bat subsequently to retard it. 

The authors conclude, from the results of their experi- 
ments, that steapsin does not effect the reversible reaction 
shown by certain other eniymes.— C. A M. 
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Olive Oil Jrom Morocco, C. Ahrens and P. Hett. Zeits. 

ttffentl. Chem., 1903. 9, 284. Chem.-Zeit., 1903, 27, 

[75], Rep. 241. 

A LL the samples of olive oil from Morocco examined by 
the authors had iodine values varying between 89*6 and 
91*8, but in no case could any of the usual adulterants — 
sesam^ oil, arachis oil, &c. — be detected. In order to 
determine whether the high iodine value was characteristic 
of olive oil from Morocco, two different kinds of ripe olives, 
black and green, wore procured, and the oil extracted by 
means of a hand-press. The oil from the green olives was 
of a greenish-yellow colour, and showed, in two determina- 
tions, the iodine values 87 and 87*45. Hie oil from the 
black olives was of a pure yellow colour, and, in three 
determinations, showed the iodine values 91*54, 91*70, and 
91*40. jloth oils give normal figures for specific gravity 
and saponification value. The oils had fairly high acid 
values — 8*20 and 11*56.— A. S. 

Linseed Oil ; Oxidation of . [^Preliminary Reportf\ 

F. L. Dunlap and F. 1). Shenk. J. Amer. Cheni. Soc., 

1903, 25, [H], 826—830. 

Linskkd oil was oxidised by aspirating air through its 
solutions both in ])etroleum spirit and in benzene. The 
sample used was a pure boiled oil containing lead and 
manganese as driers. It gave the following values : — 
Iodine value, 176*6 and 176*9; acid value (mgrms. of 
potassium hydroxide), 4*00; saponification value, 180*6 
and 183*0. 100 gnus, of the oil were dissolved in 1 litre of 

petroleu’ii spirit (boiling below 90’ C.). 

The oxidation prodiict was completely formed in about 

10 days, 'fwo distinct layers of solid product separated — a 
dark -coloured and a light-coloured one. These were washed 
and examined separately. Each weighed about 60 grins. 
The iodine value of the dark portion (A) was 54*2, and 
of the lighter portion (B) 26*7 and 28*5. 

These two portions were extracted with ether. The 
soluble portion from A weighed 20 grins., and from B 
30 grms. 

The extracts gave the following numbers: — From A, 
iodine value, 54*2 and 54*9; acid value, 64*5 and 64*7; 
saponification value, 251*7 and 258*0. From B, iodine 
value, 42*1 and 42*2; acid value, 66 5 and 67*0; saponi- 
fication value, 237*2 and 239* 1. 

The portion of B insoluble in ether was extracted with 
chloroform, and was soluble to the extent of 28 gruis. out 
of 31 grms., the residue being of the consistency of rubber. 
The chloroform ‘extract had an iodine value of 32*2 and 
32 * 9, and saponification value, 321*1 and 322 * 8. The part 
of A insoluble in ether had an iodine value, 32*5 and 34*8. 

The free fatty acids from B had the following con- 
stants ; — 

Iodine j Acid Siiponifica* 
^ Value. j Value. | tioii Value. 

Ether-soluble portion 61*8—52*9 j 2.31*2 j 2«8*9 

Ether-insoluble portion 43*4—15*9 205*2 807 and 309 

In benzene solution oxidation was slower, a month being 
required to complete oxidation. Apparently only one solid 
product was obtained ; this had an iodine value of 22*0 and 
22*7. The portion soluble in ether had the iodine value, 
25*4; saponification value, 330*0; acid value, 98*2 and 
101*1. The portion insoluble in ether (78 per cent.) had 
iodine value 24*2. 

After filtering off the solid portion, after oxidation, the 

011 had an iodine value of 35, the lowest obtained being 31. 

— T. F. B. 

Fat ; New Method for the Determination of — . 

C. Lehmann. XXI II., page 1 106. 


Fat ; New Method for the Determination of — . 
W. V5ltz. XXIII., page 1106. 


; ENoniSH Patent. 

Fats and the like ; Apparatu'i for the Recovery of — — 
[from Liquids], U. Schilling and C. Kremer, Frank- 
fort-oii-Muine. Eng. Pat. 14,461, .June 29. J903. 

A CYi.iNimiCAL vessel, open at the bottom, is provided with 
u concentric and smaller cylinder, fitted with a oonioal 
cover, on which the water containing the fat falls, potting 
then through a sieve (whicli fills tlie space between the two 
cylinders), and then on to an inclined projection, on tho 
outer vessel, which collects the fat. (See also Eng. Pot. 
14,603 of 1891, and Addition to Fr. Pat. 312,786; this 
Journal, 1902, 917, and 1903, 428, respectively.) — T\ F. B. 

French Patents. 

Fish Oils ; Production of Inodorous Tallow Suhstitute 

I from . G. L. Sandberg. Fr. Put. 3*29,256, Feb. 10, 

I 1903. 

This patent supplements Fr. Pat. 317,540 of 1902 (this 
Journal, 19()2, 1403). By treating the fatty acids from tho 
oils with not less thun *J5 per cent, of sulphuric acid of 
1 ) 6 ’ Be. at 12' to 20 C,, and keeping the temperature of the 
mixture at 25’ — 40’ t solid derivatives are obtained which, 
when waslied and decomposed with steam, melt at 20* — 
24* C. By rait-ing the temperature during the reaction to 
60* — 70* C., the product has a higher melting point, but 
contains more anhydrides, which may be converted into 
fatty acids by treatment with steam in an autoclave. Claim 
is also made for llu^ conversion of unsaturated fatty acids 
into solid odoiirlesH products by treatment with iiulphuric 
and nitrous acids at a low temperature (30 — 35* C.). 

— C. A. M. 

Oils; Mnnufiicture of Modified [Bacterinlly Oxidised] 

, and their Preparation for Industrial Applications, 

K. Mouse). Fr. Pat. 330,389, March 18, 1903. 

See Kng. Pat. 7110 of 190.3; this Journal, 1903, 874. 

— 'r. F. B. 

Fat Extraction; Apparatus for . M. Jacques and 

P. Bernard, France. Fr. Pat. 330,434, March 20, 1903. 
Unb or more extraction vessels are suitably connected by 
pipes and cocks witii one or more stills, condensers, and 
reservoirs for the recovered solvent. The fatty material 
having been placed in one of the extractors, through a 
manhole, is covered with the solvent, which is forced into 
the vessel from the reservoir. After digestion, the liquid 
is drawn off through a strainer at the bottom of the 
extractor into the still, where it is heated by a steam coil, 
tho solvent lK*iiig distilled through the condenser into the 
reservoir, and the recovered oil is then ilrawn off from the 
still.— L. A. 

Non-fatty Residuum of Olives ; New Process fur the 

Utilisation of the . VV. Guerrero de Smirnoff. Fr. 

Pat. 330,579, March 25, 1903. 

The residues from olives, left after tho whole of the oil has 
been extracted by pressure and by solvents, arc thoroughly 
dried and riddled, by which means are obtained 75 to 80 
per cent, of broken shell from the kernels and 2.5 to 30 per 
cent, of dried pulp. The shell is carbonised in retorts, 
yielding a porous charcoal and the usual products of the 
I distillation of wood. The dried pulp, rich in nitrogen, 
potash, and phosphoric acid, is either utilised as manure, or 
I is mixed witli the tar from the distillation of the shells and 
formed into briquettes for fuel. — L. A. 

Soap Leys containing Glycerin; Apparatus for the Con^ 

centration of Waste . M. M. Sause. Fr. Pat. 

j 3.30,140, March 11, 1903. 

I The apparatus comprises two concentric cylindrical vessels, 

1 tho outer of which is fixed horizontally on pillars and 
I contams the liquid to bo evaporated. The inner vessel, 
which is heated internally by steam, evaporates the liquid, 
and, being kepi in rotation and completely immersed, does 
not become encrusted by the salt which crystallises out. 
This salt falls into hoppers in the lower side of the outer 
vessel, and is withilrawn at intervals. The steam formed 
by evaporation is aspirated from the top of the vessel, and 
may be passed into the inner cylinder of another similar 
apparatus.— L. A. 
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Soap I Process for the Manufacture of — . J. Barker. 
Fr. Pat. 330,840, April 2, 1903. 

See Eng. Pat. 15,619 of 1902 { this Journal, 1903, 1055. 

—A. S. 

Osmote with Alcohol ; Apparatus and Process for -, to 

be used for the Purification of Alkaloids^ Glucosides, 
Wood Extracts, Colours, Glycerin, and other Substances 
readily Soluble in Alcohol. E. A. Burbot. Fr. Pat. 
830,939, April 1, 1903. XX., page 1101. 

im.-PIGMENTS. PAINTS; RESINS. 
VARNISHES; INDIA-RUBBER. Etc. 

(.1.)— PIOMENTS, PAINTS. 

United States Patent. 

Paint, and Process of Making Same, . 1 . E. Kollinger, 
Munich. U.S. Pat. 738,456, Sept. 8, 1903. 

The colouring matter is added to a mixture of mineral oil, 
melted tallow, a vegetable oil, resin, saponified resin, and 
turpentine. — T. F. B. 

French Patents. 

Pigments f Manufacture of G. G. M. Hardingham. 

Fr. Pat. 330,224, March 13, 1903. 

Antimony oxysulphide, produced by the “ dry ** process of 
volatilising antimony sulphide in a regulated stream of air, 
and removing the acid from the sublimed product, is used 
as the body of the pigment. — T. F. B. 

Pigments [^Zinc Hydroxide and Barium Sulphate"] ; 

Process of Making . W. J. Armbruster and 

J. Morton. Fr. Pat. 83i),513, March 23, 1903. 

See U.S. Pat. 726,239 of 1903 ; this Journal, 1903, 640. 

— T. F. B. 

(i?.)-RESfNS, VARNISHES. 

English Patent. 

Surface Finishes [ Varnish] ; Composition for Hemoving 

. W. C. Fairweather, Glasgow. Eng. Pat. 16,060, 

July 21, 1903. 

A mixture of paraffin wax (45 lb.), benzol (135 galls,), 
and acetone (137 galls.). — T. F. B. 

United States Patent. 

Turpentine; Apparatus for the Manufacture of . 

C. W. Bilfinser and C. F. Ilallock, Moultrie, Ga. 
U.S. Pat. 737,994, Sept, 1, 1903. 

The retorts stand on a platform separating the upper 
chamber of the oven from the fire-box below. The latter 
is provided with an air-draught into its upper part, an 
opening in the bridge wall, and an opening between the 
platform and the rear wall of the oven. The products of 
combustion thus circulate, from the fire-box below, round 
the retorts, and leave the oven by a suitable outlet in the 
upper chamber. Steam pipes lead into the lower ends of 
the retorts, and discharge pipes, for the products of dis- 
tillation, lead from the upper ends of the retorts, which 
project above the top of the oven. The retorts are 
furnished internally with perforated partitions below the 
upper discharge pipes ; the latter lead below the level of 
liquid contained in a separator, which is provided with an 
upper opening for filling and an outlet for discharging at 
or near the bottom. The separator is connected at its 
upper end with a suitable condenser by means of a pipe. 

^ — B. N. 

(C.)— INDIA-RUBBER. 

Fbknch Patent. 

Vulcanisation of Bujjfie^ Boots or Similar Articles; 
Process for the — . A. Cockburn. Fr. Pat. 330,449, 
March 21, 1908. 

SBB'Eng. Pat, 17,687 of 1902 ; thia Journal, 1908, 875. 

" — T. F. B. 


IIV.-TANNING; LEATHER. GLUE. SIZE. 

United States Patent. 

Glue and Gelatin ; Manufacture of . H. Weiss, 

Hilcbenbach, Germany. U.S. Pat. 738,709, Sept 8, 1903. 

Leather waste is successively extracted with acids and 
with alkalis, neutralised, washed, and boiled in the usual 
manner. — R. L. J. 

French Patents. 

Osmose with Alcohol; Apparatus and Process for , to 

he used in the Purification of Alkaloids, Glucosides, 
Wood Extracts, Colours, Glycerin, and other Substances 
readily Soluble in Alcohol. E. A. Barbet. Fr. Pat. 
330,939, April 1, 1903. XX., page 1101. 

Casein-Glue; Improved . W. A. Hall. Fr. Pat. 380,304, 

March 16, 1903. 

A STRONG and penetrating glue, resistant towards moisture,, 
is made by mixing 50 — 60 parts of dry casein, 20 parts of 
sodium phosphate, 10 parts of sodium sulphite, and 20 — 30 
parts of dry lime, quick or slaked. — J. F. B. 

Glutinous Material from Seaweed ; Extraction of , by 

a Continuous Process. E. Herrmann. First Addition,, 
dated March 26, 1903, to Fr.Pat. 320,656, April 17, 1902. 
See this Journal, 1903, 152. 

Tub alkali is recovered by passing carbon dioxide into the 
solution at an elevated temperature (40*^ — 70° C.), or under 
pressure. — R. L. J. 

XV.-MANURES. Etc. 

Phosphates; Process for Making Available 0. H^ 

Dempwolf, jun. J. Amer. Chem. Soc., 1903, 25, 
818—825. 

Twenty grms. of ground rock and 20 grms. of nitre cake 
were mixed to a thin paste with water. After standing four 
weeks, with constant agitation, the available phosphate was 
found to constitute 55 * 43 per cent, of the total phosphate 
present ; all the available phosphate was soluble in water,, 
and amounted to 0*89 per cent, of the product (calculated 
as PjO^), the total amount of phosphoric anhydride being 
12*43 per cent. — T. F. B. 

French Patents. 

Distillery Vinasscs or Waste Waters from Sugar Factories a 
Preparation of a Dry Nitrogenous Product [^Fertiliser] 

from . A. E. Vasseux. Fr. Pat. 330,423, March 20, 

1903. XVII., page 1099. 

Non fatty Itesidium of Olives ; New Process for the 
Utilisation of—, [as Manure], W. Guerrero de 
Smirnoff. Fr. Pat. 830,579, March 25, 1903. XII., 
page 1095. 

XVI.-SUGAR. STARCH. GUM. Etc, 

English Patent. 

[Crystallisable] Liquors; Apparatus for Evaporation qf 

. A. Chapman. Eng. Pat. 20,002, 1902. 1., page 

1077. 

United States Patents. 

Saccharine Juices; Process of Defecating—^, J. J- 
Hignette, Paris. U.S. Pat. 738,328, Sept. 8, 1903. 

See Eng. Pat. 28,589 of 1897 ; this Journal, 1899, 156. 

— T. F. B. 

Sugar Juices ; Process of Purifying and Concentrating 
— . J. A, Besson, Caen. U.S. Pat. 788,898, Sept. 8 
1908. 

See Addition to Fr. Pat. 808,884 of 1901 ; this Journal 
1902, 1545.— T. F. B. 
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Carbon of Groat Decolorising Power [Sugar Purification'] ; 

Process of Obtaining . R. Odtrejko, Satkuoy, 

Russia. U.S. Pat. 739,104, Sept. 15, 1903. 

Sei Addition to Fr. Pat. 304,807 of 1900 ; this Journal, 
1902, 58.— T. F. B. 

French Patents. 

Vacuum Pans [Sugar Manufacture] ; Double Heating 

Arrangement and Agitator for . J. L. ter Hall. 

Fr. Pat. 830,188, March 12, 1903. 

Two steam drums, entirely separate from each other and 
perforated by a large number of vertical tubes, are placed 
one near the bottom and the other altout the middle of a 
vertical cylindrical vacuum pan. Above the upper steam 
drum is situated a mechanical stirrer carried by a central 
vertical shaft and constructed of slanting arms fixed to 
elliptical rings. When the first charge of liquor is admitted ; 
to the pan, the lower steam drum only is used | but as the ! 
height of the charge increases, the second drum is also I 
heated, and at the same time the mechanical stirrer is set 
in motion. — J. F. B. 

Sugar Juices} Apparatus fui' Accelerating the Carbona' 

iion of , also applicable for Mixing any Gas with ! 

a Liquid, P. Collignon. Fr. Pat. 330,311, March 20, j 
1903. j 

On the outside of the tank containing the liquid there is | 
fixed near the bottom a wide horizontal pipe, bent in the | 
form of a D, both ends being in connection with the tank, | 
in such a way that it constitutes a sort of external by-pass. | 
A current of gas is introduced by means of a pipe at one I 
of the bends of the wide pipe, and this, acting on the I 
principle of a steam-injector, sets up a constant circulation ^ 
of the liquid in the tank through the bent pipe. In this 
way the liquid is brought into intimate contact with the 
^as, the efficiency of the treatment being increased by the 
insertion of a number of conical baffles in the path of the 
liquid in the pipe. — J. F. B. 

Saccharine Juices and other Matters; Extraction and 

Utilisation of from Plants, Hoots, ^c. A. Montupet. 

First Addition, dated April 1, 1903, to Fr. Pat. 329,947, 
March 4, 1903 (this Journal, 1903, 1058). 

In the cooking of decorticated and comminuted materials by 
the saturated vapour of any suitable liquid, access to all parts 
of the material is ensured by arranging inside the boiler a 
perforated rotary pipe or receptacle provided with any 
number of side branches, the vapour being introduced 
inside the perfoVated arrangement and diffusing outw’ards 
into the surrounding material. — .T, F. B. 

Saccharine Juices and any other Materials ; Extraction 

and Utilisation of . A. Montupet. Fr. Pat. 330,817, 

April 1, 1903. 

The materials are reduced to a suitable conditiou by rasp- 
ing, slicing, or other means, and charged into a vessel in 
which they are boiled wiih or without pressure, with the 
introduction of any suitable extracting liquid. The liquid 
is then withdrawn, and the boiled material is subjected to | 
pressure to remove the liquid still remaining in it. The : 
boiling vessel may have a cylindrical form with a central 
perforated pipe carrying perforated arms, the liquid being 
introduced into this pipe, whence it is distributed equally to 
all parts Of the surrounding material. — J. F. B. 

Distillery Vinasses or Waste Waters from Sugar Factories ; 
Preparation of a Dry Nitrogenous Product [Fertiliser] 

from . A. B. Vasseux. Fr. Pat. 830,423, March 20, 

1903. XVII., page 1099. 

Starch, Meal, ; Purification of . A. Verley. 

Fr. Pat. 330,914, April 4, 1902. 

Nitboobkous matters and other impurities are eliminated 
from crude starch and meals by suspending the material in 
water to form a milk of about 12^ B. and agitating it with 
a suitable proportion of a hypochlorite of an alkali or other 
metal* For instanoe, sodium hypochlorite, containing 45 
volumes of active chlorine, may he employed in the pro- 


portion of 1 *5 to 4*5 per cent, of the weight of the starch. 
After several hours* treatment, the starch 1% separated and 
thoroughly washed by decantation. —J. F. B. 

XVIL-BREWING. WINES. SPIRITS. Etc. 

Oxydases ; Chemical Nature of . K.Aso. Bull. 

College of Agric., Tokio, 6, 481 — 489. Chem. Oentr., 
1903, 2, [11], 674. 

From the results of a series of experiments on the behaviour 
of oxydases and pcroxydascs, the author concludes that the 
view of Ivasclo and Loewenhart (this Journal, 1902, 19fi) 
that these bodies are organic peroxides, is very improbable. 
The blue coloration of potassium iodide and starch solution 
by vegetable juices does not always proceed parallel with the 
blue coloration of guaiacum tincture ; therefore the liberation 
of iodine must be caused by other bodies than those which 
cause the blue coloration of guaiacum tincture. In one 
instance the liberation of iodine was proved to be caused by 
the presence of traces of nitrites. — A. S. 

Yeast ; Observations on the Peiiod of Vitality of Dried 

. H. Will. Zeits. ges. Brauw., 1903, [3],* Zelts. 

Spiritusind., 1903, 26, [^6]» SIH* 

Out of a large number of samples of yeast preserved in 
1886, only two contained living cells after 16 years. One 
of these, preserved in wood charcoal, was found to be 
damaged owing to a hole in the tin box in which it was 
scaled ; the other, preserved in asbestos, was found perfectly 
dry when opened ; tho living cells present, however, belonged 
entirely to the class of wild yeasts. Further studies on the 
preservation of yeast have convinced the author that the 
percentage of moisture in the preserve plays a very important 
part, as do also the method and rapidity with which the 
moisture of the yea^*t has been removed. As re^fards the 
percentage of moisture, there appears to be a critical point, 
lying between 20 and 15 per cent. If the moisture is 
, diminished below this point, the vitality and fermentative 
properties decrease with extreme rapidity. A very fine 
subdivision of the yeast without any admixture is not 
favourable to the vitality of the yeast. Moreover, yeast 
dried without any admixture and broken up into fair-sized 
lumps requires a protective agent, which is furnished by the 
out(‘rmost highly drieil layers, consisting chiefly^ of dead or 
enfeebled cells. Suitable substances mixed with the yeast 
exert a similar protective influence. — J. F. 11. 

I Respiration Coefficients of Various Yeasts, in Boll 
! Cultures on Dijjerent Nitrogenous Media, E. Wosnes* 
seuiky and E. ElisseetF. Centralbl. Ilakteriol., 1903 [II.], 
10, 629 ; Chem.-Zeit., 1903, 27, [73], Rep. 228. 

I The yeasts examined by the author were : (1) Saccharomycea 
I cerevisiie I Hansen, (2) Schizosaccharomi/ces Pombe, and 
! (3) Saccharomyces Ltidwigii. The basis of the different 
nutrient media was Eaurenl’s solution containing 10 per 
cent, of saccharose and the necessary quantity of gelatin, 
the nitrogenous food added, being peptone (1 per cent.), 
ammonium phosphate (0*47 per cent.), or potassium 
nitrate (O' 72 per cent.). The roll cultures were prepared 
in test-tubes, which were sealed by means of mercury over 
which was a little sterilised water, and the gas in the tubes 
was examined from time to time. With yeasts (1) ond (3) 
the respiration coefficient was mostly higher, and was not 
appreciably influenced by the nitrogenous matter present ; 
for the culture (8) the co-efficieut was always smaller, 
especially with the medium containing ammonia. Froir 
this it is "concluded that alcoholic fermentation took place 
in (1) and (3), in spite of the ready access of air allowed 
by roll cultures, but that with the yeast (2), this was the 
case only to a very slight extent or not at all.— T. H. P. 

Malt J Moisture in Stored . J. Fries. Zeits. ges. 

Brauw., 1908, 28, [34], 558—554. 

The samples examined, 10 in number, originally contained 
1 j — 2 per cent, of moisture, and bad been stored in bins 
under different conditions. It was found that, even after 
six months’ storage, the moisture in the upper layers 
part most exposed to air — did not exceed 8—10 per cent 
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At 8 inches below the surface the moisture in no case 
exceeded 5 per cent., and was not higher than I per cent, 
above the original proportion at a depth of 20 inches from 
the surface. The absorption of moisture is apparently 
greatest at the commencement of storage, the maximum 
percentage being obtained within the first two months. 
When malt is stored in bins, co artificial covering is neces- 
sary to exclude moisture, the superficial stratum itself 
affording sufficient protection against the permeation of 
moisture into the bulk ; when, however, the malt is spread 
in shallow heaps on a granary floor, a covering of sacks 
is advantageous in preventing slackness. It is desirable to 
allow the malt from the kiln to cool down before placing it 
in the bins, or it will fail to absorb the necessary small 
proportion of moisture. — C. S. 

Must [ Wine] \ Sterilised , and Selected Yeasts. K. 

Kayser. Uev. Viticul., 1C03 [502] ; Ann. de la Brasserie, 

6 , [15], 340—312. 

Rbcrnt experiments have demonstrated the possibility of 
sterilising wine must in large quantities without excluding 
air, the boiled flavour of pasteurisation being obviated by 
keeping the temperature below 68”^ — 70° C. By this treat- 
ment it becomes possible to transport the must to any 
distance, or to keep it for improving an inferior quality or 
until more favourable conditions of fermentation can be 
secured. 

The choice of selecting a yeast or mixture of yeasts for 
fermenting sterilised wine must is a question of some 
difficulty, in view of the number of causes that may combine 
to modify the progress of fermentation, and it is highly 
desirable that experiments should be conducted witli several 
yeasts in each separate wine district. In any event, the 
yeast must be added in sufficient quantity and in vigorous 
condition; and for this purpose the selected yeast should 
first be grown in wine “ foots,” in order to stimulate it and 
prepare it for the main task. 

In the author’s experiments, a sample of Aramon 
(Bordeaux) must was sterilised, kept for eight months, 
and then divided into portions of 10 — 30 litres, fermented 
with Champagne, Chablis, 8auterne, and llhiue-wine yeasts 
respectively, bottled and stored for a year. The portions 
fermented with Chablis yeast were declared by experts to 
greatly resemble Chablis, and the Sauterne yeast gave a 
very agreeable wine, the yeast appearing to suit southern 
must. Part of the bouquet pro<luced is therefore certainly 
due to the yeast, whilst another portion may be ascribed to 
the essential oils, perhaps to glucosides or substances of a 
still less definite character, more or less completely trans- 
formed by the yeast ; finally another portion is derived from 
the ethers and aldehydic products resulting from the gradual 
oxidation of certain principles. The part due to the ethers 
increases in a very gradual manner and is a function of time. 
Ihese experiments establish the fact that certain yeasts 
possess the property of developing bouquet in a greater 
degree than others, more especially in certain kinds of must. 

— C. 8. 

Amyl Alcohol of Fermeritation. A. Kailan. Mouatsh. f. 

Chem., 1903, 24 , [7], 533—567. 

Tbb author has examitied several samples of fusel oil, 
including commercial amyl alcohol free from pyridine, and 
amyl alcohols from niolaBs^es spirit, corn spirit, and potato 
spirit, in order to test the accuracy of a statement by 
Bemont (this Journal, 1902, 182) that fusel oil consists 
mainly of methylethylcarbincarbiuol, which, on account of 
its low optical rotation, must be present as a mixture of the 
dextro and laevo modifications. After determining the 
physical characters of the different samples, the author 
converted them into the corresponding valeric acids, prepared 
the silver salts of the latter, and submitted the solutions 
of the silver salts to a series of fractional crystallisations. 
The solubility of silver isopropylacetate is about 0*2 per 
cent., whilst that of silver methylethylacetate is about 0*8— 
0*9 per cent. The results proved that Bemont’s cor elusions 
are quite wrong ; the fui^loil from molasses spirit was lound 
to contain about 50 per ceOt. of i 80 {»ropylcarbincarbmol, all 
the other samples of fusel oil contained over 75 per cent, 
of this alcohol. The balance in each case wag made up of 
/•methylethylcarbincarbinol, the dextro modification being 


absent. The proportions of the two constituents, calculated 
from the solubilities of the various fractions of the silver 
salts, confirmed the approximate validity of Marckwald^s law 
that the proportion of active amyl alcohol (/-methylethyl- 
carbincarbinol) in fusel oil may be calculated from the 
rotatory power. — J. F. B. 

Concentration of Solutions \\Vines] by Freezing f Cmn- 

mercial Application of , and the Production of Cold 

by the Action of Concentrated Solutions on Ice. G. 
Monti. Zeits. f. Elektrochem., 1903, 9 , [37], 765 — 766. 

The dilute soiiition, e.g., wine, solutions containing glycerin, 
&c., is frozen in a vertical column at a temperature of 
2/ + 2 (/ being the melting point (always less than 0° C.) of 
the original solution) ; the lower part of the column is then 
isolated, and the ice in the upper part allowed to melt. It 
trickles through the ice in the lower part of the column, 
and waphes out all the substances deposited between the 
crystals of pure ice, the pure concentrated solution is drawn 
off at the bottom, and pure ice remains behind. The dilute 
solution obtained towards the end of this process is used to 
trickle down a Iresh column of frozen solution, at the 
bottom of which it emerges as pure (mneentrated solution. 
The dilute solutiou next obtained, is again used. 

P'or each metric ton of water thus removed by freezing, 
72 kilos, of coals are reipiired, as against 120 kilos, of coal 
which would be required to evaporate the water. The pro- 
cess is worked in vacuo. 

The conceiitratioii should not bo carried too far, and only 
good wine usesl in the process. The oxygen liberated 
during the freezing, improves and matures the Aviiie. The 
bouquet, colour, and alkaloids of the wine pass completely 
into the concentrated solution. — L. F. G. 

ResinaUd Wine ; Greek . A. K. Dambergis. Oesterr. 

Chem.-Zeit., 6, 31G ; Ghem. Cemr., 1903, 2, [8], 529. 

Guebic resiuated wine is prepared by adding “ 4 — 6 per 
cent.” of the resin of the sea pine {Pinus Halepensis), 
with or without calcium sulphate, to the grape must. The 
amount of the resin originally present in the wine is small 
(()'U05 — O’ 015 per cent.), but the latter has a very agree- 
able, characteristic aroma. The resin yielded the following 
figures on analysi.s : — Colophony, 78 • 57 per cent. ; oil of tur- 
peutiue, 17*04 per cent.; loss at 100° C., 14 04 percent. ; ash, 
0*14 per cent. ; acid value, 149 ; saponification (hot) value, 
155. The oil of turpentine obtained from it hud the sp. gr. 
at 15° C., 0*8672; polarisation in 200 ram. tube (Wild), 
+ 73-4° ; b. pt., 155° — 157° C. ; iodine value, 357. Genuine 
w hite and red resinated wines, free from calcium sulphate, 
gave the following figures on analysis: — Sp. gr. at 15° C., 
0*9935—0*9956; alcohol, 10*69—10*77 per cent, by 
weight; extract, 2*40 — 2*77; sugar, 0*133 — 0*210; 
glycerin, 1*143 — 0*981; resin, 0*005—0*004; colouring 
! and tannin matters, 0 007 — 0*056; ash, 0*174 — 0*238; 
sulphuric anhydride, 0*011 — 0*012; phosphoric anhydride, 
0*014 — 0*015; total acid, 0*535—0*538; volatile acid, 
0*036 — 0*031 ; polarisation in a 200 mm. tube (Wdd), 
+ 0*08°.— A. S. 

Lactic Acidf a Constituent of the Volatile Acids oj Wine. 
A. Faitheil and W. Hiibner. XXIIL, page 1106. 

English Patent. 

Brewers' Yeast ; Process and Apparatus for Removing 
Bitterness from y Regenerating y and Imparting an Aroma 

to , with the Object of Converting the same into 

Bakers' Yeast. F. Wrede and H. Offersen. Eng. Pat. 
20,365, Sept. 18, 1902. XVIII. A., page 1099. 

Purifying, Sterilising, or Ageing Liquids ; Apparatus for 

[Electrically] . R. C. Turner. Plug. Pat. 12,191, 

1903. I., page 1077. 

United States Patent. 

Fining [Isinglass]. A. P3. Berry, Assignor to A. Boake, 
Roberts & Co., Ltd., Stratford. U.S, Pat. 738,161, 
Sept. 8, 1903. 

See Eng. Pat. 18,874 of 1901 ; this Journal, 1902, 1343. 

— T. F. B. 
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French Patents. 

Brewing ; Process and Apparatus for — . Soc. Fie?et 

Fr^res et Boone. Fr. Pat. 831,022, April 8, 1903. 

The apparatus consists of a horizontal cylindrical sacchari- 
fier or mash tun and two fiiterintf vats. The saccharifier 
is a closed vessel, heated externally, contuining two parallel 
rotatory agitators, the bottom of the horizontal cylinder 
being formed in the shape of a double Hcraicircle, so that 
the rotary agitators are equidistant from the lower walla of 
the vessel at all points. The filtering vessels are cylindrical 
in form, each is closed with a lid; they aro provided 
with perforated filtering bottoms, and contain each a 
vertical central shaft. The shaft inside tho vessel takes the 
form of a fork, between tho arms of which is a sliding boss 
carrying stirrer arms fitted with rakes. By a special 
mechanism the rake-arms move up or down to any desired 
height or depth, and can be rotate<l at will in either 
direction. — J. F. B. 

Distillery Vinasses, orWaste B'a/cr.v from Sugar Factories; 
Preparation of a Dry Nitrogenous Pro.luct [^Fertiliser'] 

from . A. K. Vasst'ux. Fr. Pat. 330,423, March 20, 

1903. 

The v^aste liquors from distilleries or sugar factories are 
evaporated to a density of 38'^ — 40 ’ B., an<l then absorbed 
by means of peat-moss, a pro]iortion of the latter of about 
20 per cent, of the weight of the vinasse being required. 
The mixture is then dried in stoves and reduced to powder. 
The product may he used as a fertiliser or subjected to dry 
distillation. — J. F B. 

Fream of Tartar ; Ertraction of Whih Ucfined yfrom 

Marcs^ before and after Distillation. G. Ciapetti. Fr. 
Pat. 330,951, April fi, 1903. 

Grave marcs are charged into a series of diffusion vessels 
arranged in battery, the alcohol is driven off by the 
admission of steam, and the residue is then treated 
systematically with an aciueous solution of sulphurous acid 
under pressure. The sulphurous acid reacts with the potas- 
sium bifartrate to form tartaric acid and potassium bisul- 
phite, both of which are readily soluble ; at the same time 
the solution is decolorised. After the liquid has traversed 
the whole battery, it is filtered and heated to 80° (\, at 
which temperature sulphur dioxide is c^xpellcd, and white 
cream of tartar separates out on cooling. The proce.ss is 
equally applicable for the extraction of calcium tartrate 
from the marcs of “ plastered” wines. — J. F. B. 

XVm.-FdODS: SANITATION: WATER 
PURIFICATION. & DISINFECTANTS. 

(A.)— FOODS. 

English Patents. 

Coffee ; Production of E.v tract of , and Apparatus 

therefor. E. Shaw, London. Eng. Pat. 16,590, July 25, 1902. 

Green or roasted coffee berries are digested for about 
10 minutes at a temperature of about 370° F. with water, 
in the proportion of 100 parts of berries to 150 parts of 
water, with the addition of a little salt and burnt sugar ; 
the mass is cooled in a closed vessel to below 70° F. ; the 
berries are separated, and again boiled at a somewhat lower 
temperature for half an hour with twice their original 
weight of water. The second extract is separated from 
the berries, concentrated and mixed with the first extract. 
The digestion chamber is charged and emptied by means 
of rotary plugs containing pockets. The extracte<l berries 
may be crushed and subjected to pressure in order to obtain 
the whole of the liquid absorbed by them. — J. F. B. 

Brtwerif Yeast; Process and Apparatus for Removing 
Bitterness frvmt Regenerating and Imparling an Aroma 

to , with the Object of Converting the same into 

Bakers^ Yeast. F. Wrede, FJensburg, and H. Offenen, 
Altona, Germany. Eng. Pat. 20,865, Sept. 18, 1902. 
Brewers’ yeast is washed and strained and then agitated 
in a special vessel by means of a current of air impregnated 


with alkali, e.g. ammonia. Tho insoluble impurities rise 
to the top and are run off together with the liquid and light 
yeast after the bulk of the yeast has settled. Tho settled 
yeast is acidified and separated from the liquid. It is then 
subjected to a process of regouemtion by fermentation in 
a fostering liquid consisting of an acidified saccharine 
wort prepared from glucose, molasses or malt-sprouts, 
which imparts to tho yeast an agreeable aroma. — J. F. B. 

French Patents. 

Preservation of Organic Substances ; Process and Appa- 
ratus for the . Tarichos Syndicate, Ltd. Fr. Pat. 

330,478, March 21, 1903. 

This invention is based upon tho principle that by en- 
veloping organic substances with gases similar to (hose 
which are produced by their decomposition, tho process of 
corruption is arrested. In practice, the substances are 
placed in a cbiscd chamber, the air in which is displaced by 
a suitable dried gas or mixture of gas and vapour. This 
gas is then caused to circulate, by the action of a pump, 
which withdraws it from the chamber, passes it through a 
dess'cator, then through a heater or cooler which maintains 
the temperature constant, and finally returns it to the 
chainher through a governor which maintains a constant 
pressure. 'Ihus to pics(‘rve fruits and vegetables, an atmo- 
sphere of carbon dioxide containing 0“2 per cent, of alcohol 
vapour at u temperature of 13'^ ( and a pressure of 25 mm. 
of water has been found most suitable ; whilst for meat the 
temperature should be 4° to 5° C., with the same pressure, 
and the velocity should be sulfioient to circulate the 
atmtisphere of the ehamber once every liour. — L. A. 

Cacao Paste ; Proces.s and Appaj'ntns for the Manufacture 

of ^ with Cacao Beans containing Fat. F. E. F. 

Neumann. Fr. Pat. 330,016, March 26, 1903. 

The cacao beans and the pulp produced from them are 
caused to pass in a heated condition between pairs of rollers 
with rugose surfaces fixed one above another, and the paste 
is preferably conveyed from tho lower set of rollers by 
another roller rotating in an opposite direction. — L. A. 

Liquids or Solids [Mil/t] ; Process for Obtaining , in 

a Dry, Porous State, so as to be Readily, Rapidly, and 
Completely Soluble, (de. Maggi. Fr. Pat. 330,691, 
March 28, 1003. L, page 1078. 

Margarine ; Preparation of . Holliindiscbo Mar- 

garine- Werke, Jurgens, und Prinzen Ges. m. beschr, H. 
Fr. Pat. 330,901, April 4, 1903. 

See Eng. Pat. 8099 of 1903 ; this Journal, 1903, 815. 

— T. F. B. 

(i^.)_SANlTATlON; WATER PURIFICATION. 

Sulphur in Lighting Gas; Relation of — — to Air 
Vitiation. J. S. Kaldaue. J. Gas Lighting, 1903, 83 , 
[2103], 564. 

The results of the author’s experiments lead him to the 
ccnciusion that the unpleasantness of air vitiated by the 
products of combustion of lighting gas is duo to the pres- 
ence of sulphur in the gas, and varies in proportion to the 
amount of sulphur. Gas which is purified from carbon 
bisulphide is stated to bogrently superior, from the hygienic 
standpoint, to gas which is only purified from sulphuretted 
hydrogen. — A. S. 

Sewage; Distribution of , on Bactenn Reds. J. C. 

Thresh and .M. Priest. Engineering, Aug. 21, 1903, 267. 

The authors conclude from the results of a large number 
of observations, that the effluents from beds on which the 
sewage is distributed at regular and. very frequent intervals 
by various forms of sprinklers or sprays, are of a much 
higher degree of purity and contain more dissolved oxygen 
than effluents from contact beds. The results obtaiuetl in 
three typical cases are shown in the following table. No. 1 
is a septic tank and singb contact bed installation. No. % 
is an initallation iucluding a detritus tank Of open septio 
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tank and primary and secondary beds. No. 3 is an instal- 
lation on the sprinkler system. 


Impurities removed. 

1 No.l. 

No. 2. 

1 

No. 8. 

Suspended matter 

Free ammonia 

Organic ammonia 

' Per Cent. 

; 85*0 

72-0 

1 72*5 

1 j 

Per Cent, 
i 06*6 1 

1 76*0 

1 93*0 

PerCfflit. 

1 95*0 

; 99*5 

1 93*0 

Nitrification 

1 Slight 

Marked 

Practically 

complete. 


—A. S. 


Chlorine ; New Method /or the Determination of in 

connection with the Purification of Effluents oy Means 
of Chloride of Lime, R. Schulta. XXI II., page 1 106. 

(C.)— DISINFECTANTS. 

Fbench Patent. 

Allyl MeihylaUiiothiocyanaie / Preparation of . 

P. L. Plot. Fr. Pat. 330,988, April 7, 1903. 

A ctJRBENT of formaldehyde (gas) is passed through a 
mixture of glycerin (1 kilo.) and allylisothiocyanate, 
C^Hi.S.CiN (6 grms.), heated to about 190° C., until 
the weight of the whole is 1400 grrus. When cool the 
liquid is filtered, the product consisting of **methylal- 
isothiocyanate,” CjHftO . S . CHjCN. 

The compound is used as an antiseptic. — T. F. B. 


XII.-PAPEE. PASTEBOAED. Etc. 

English Patent. 

Paper} Drying or Treating . II. H. Lake, London. 

From W. M. Barber, Somerville, Mass., U.S.A. Eng. 
Pat. 4055, Feb. 20, 1903. 

Paper, tub-sized in the web, is first treated on both sides 
with currents of cool air at a temperature between 40° and 
70° F. in order to set the size; it is then subjected to cur- 
rents of hot dry air at from 80° to 130° F. in order to dry 
it. The apparatus used is similar to that described in Eng. 
Pat. 445 of 1902 (this Journal, 1S02, 1193). — J. F. B. 

United States Patent, 

Plastic Composition {^Acetyl Cellulose and Camphor^, A. 
Eiphengrun and T. Becker, Assignors to the Farben- 
fabriken of Elberfeld Co., New York. U.S. Pat. 738,533, 
Sept. 8, 1903. 

See Eng. Pat. 26,075 of 1901 : this Journal, 1902, 1467. 

T. F. B. 

French Patent. 

Cellulose Compounds ; Manufacture of Articles from — . 
L. Lcderer. Fr. Pat. 380,714, March 30, 1903. 

Cblldlobk esters are shaped into threads, ribbons, films, 
tubes, &c. by discharging thick solutions of them through 
suitably shaped orifices into liquids which dissolve out tne 
solvent without dissolving the cellulose compounds. For 
instauce, a solution of cellulose acetate in acetic acid or 
phanol is discharged into alcohol and the precipitated 
product is subsequently dried. — J. F. B. 

XI.-PINE CHEMICALS. ALKALOIDS. 
ESSENCES, AND EXTEACTS. 

Acetylgvaiacol / Nitration of . F. Reverdin and P. 

Crepieux. Bull. Soc. Chim., 1903, 29| [16]> 876 — 878. 

The toluene p-sulphonip^ ester of guaiacol, when nitrated 
at the temperature of^tbe water-bath, yields a mono-nitro- 
derivative, which it converted on saponification into the 
mononitroguaiacol melting at 105° C., to which Rube baa 
assigned the constitution, OeHs.OH.OCHj.NOj [1.2.4], 
the acetyl derivative of which melts at 101 C. 


Acetylguaiaeol when nitrated in the cold yields a 
dinitroguaiacol, m. pt. 122° C., the acetyl group being 
' displaced. But when acetylguaiaeol is nitrated at the 
! temperature of the water bath, the acetyl group resists, and 
the mononitroacetylguaiacol melting at 101° C. isprc^uced, 
yielding on saponification the nitroguaiacol melting at 
105° 0. The above nitrations were effected with a mixture 
of fuming nitric acid and glacial acetic acid. — J. F. B. 

' d-Pinene and Terpin Hydrate} Some Reactions of—^. 

A. Denaro and O. Scarlata. Gaz. chim. ital., 33, [l]» 

393—401. Chem. Ontr. 1903, 2, [9], 571. 

By adding J-pinene gradually to acetone or monochloro- 
i acetone in presence of aluminium chloride, the mixture 
I being cooled by means of ice, the authors obtained a 
i colourless oil, b. pt., 290° C., of the composition, CioHuO. 
By acting with iodine upon rf-pinene, and subsequently 
heating on the water-bath with sodium ethylate, the 
i tetra-iodo derivative, CjoH, 4 l 4 , first produced is converted 
! into a tri-iodo-ethoxypinene, CioUjJgO. 

' For the preparation of terpinol, instead of the usual 
! method with dilute sulphuric acid, the authors recommend 
treating 100 grms. of terpin hydrate with a solution of 
20 grms. of zinc chloride in 10 grms. of water, and distilling 
the mixture with steam. By acting with hydriodic acid on 
terpin hydrate and treating the mixture with caustic potash, 

I terpenylic acid, C 6 Hg(OH) 3 (COOH)(CH 3 ), m. pt. 89° C., is 
j apparcutly produced. By the action of monochloroacetone 
on terpin hydrate, terpinol, b. pt. 168° C., and cajeputol, 

, CjoUjgO, b. pi. 174° C., are formed.— A. S. 

! Nerol. H. v. Soden and W. Treff. Chem.-Zeit., 1903, 
27, [74], 897. 

Nerol, CioHj^O, is a colourless, optically inactive oil, with 
an odour of roses, sp. gr. at 15° (^'. is 0*8813. It boils at 
226°— 227° C. (755 mm.) and at 125° C. (25 mm.). Nerol 
combines with 4 atoms of bromine. 

Neryldiphenylurethane, (C 8 H 5 ) 2 N.COOCi„Hi;, crystal- 
lises from alcohol in colourless glistening needles of m. pt. 
52°— 53° C.— L. F. G. 

^cacta Flowers; Essential Oil of — . H. Walbaum. 

J. prakt. Chem., 1903, 08, [5—6], 235—250. 

The flowers of certain trees of the acacia species yield 
perfumes known by the name of “ Cassie.^' The products 
appear in commerce in the form of pomades, prepared by 
the process of maceration with fats, and of solid extracts 
obtained by means of volatile solvents. “ Cassie Romaine 
is obtained from the flowers of Acacia Caveniay whilst true 
cassie is extracted from those of Acacia Farnesiana, The 
essential oil may be isolated from the plant waxes and 
paraflBns of the commercial extracts by distillation with 
steam and extraction of the distillate by means of ether, 
after saturation with salt. By treatment with dilute alkali, 
the crude oil may he separated into three portions — phenols 
non-phenols, and salicylic acid. The last is doubtless 
maiuly produced by the saponifying action of ihe^ alkali 
upon methyl salicylate, which is widely distributed in this 
class of plants. 

Cassie Romaine . — Examination of the oil distilled from 
the solid extracts of Acacta Cavenia revealed the presence 
of the following constituents : Eugenol, 40 — 50 per cent.; 
methyl salicylate, 8 per cent. ; non-phenols, 52—42 per cent. 
From the last-named bodies were isolated and characterised 
benzyl alcohol (about 20 percent.) ; benzaldehyde, geraniol, 
anisic aldehyde, and the methylic ester of eugenol, whilst 
linalool, decyl aldehyde, and a violet ketone (ionone) were 
probably also present ; methyl anthranilate w’as absent. 

Oil of Acacia Farnesiana differed principally from the 
above oil in containing no eugenol ; the other constituents, 
so far as they have been studied, appear to be similar. 

— J. F. B. 

Formaldehyde ; Determination of — , in Solution, 

G. Lemme. XXllL, |>age 1107. 

Turpentine Oil of the Landee ; Examination of the — 
M. V^zes. XXm., page 1106. 

Colocynih Pulp ; Determination of Oil in — 

E. Dowzard. XXIII., page 1107. 
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TThitkd Statss Patbnts. 

Faccinc, and Process of Preparing Same. La Fayette E. 
Parsons, Detroit. U.S. Pat. 787,656, Sept. I, 1903. 

Tbb raccine material from animalt inoculated with smalL 
pox vaccine is mixed with trichlorotertiary butyl alcohol ! 
or its solutions, and the mixture allowed to stand for not ; 
less than four hours. — T. F. B. 

Perfumes and Disinfectants ; Process of Making . 

j. Bardin, Brussels. U.S. Pat. 738,274. Sept. 8, 1903. 

Sbb Fr. Pat. 326,243 of 1902 ; this Journal, 1903, 816. 

— T. F. B. 

French Patents. 

Pinene Hydrochloride $ Production of Pure . Cbem. 

Fabr. Uerdingen Lienau and Co. Ft. Pat. 328,009, 
June 27, 1902. 

The impurities of crude, pinene hydrochloride are saponified 
by treatment, at 80°— -100° C., with water or dilute solutions 
of acids or alkalis, of such strength m not to sensibly 
decompose the pinene hydrochloride itself. The fatty 
impurities are then resinified, for instance, by treatment, at 
80°— 100° C., with a solution of sulphuric acid of sp. gr. 1 *5. 
The product is finally purified by sublimation, under reduced 
pressure, at a temperature not exceeding 100° C. — T. F. B. 

Solutions of Substances Soluble with Difficulty; Rapid 

Preparation of Dilute . Soc. Kopp and Joseph. Fr. 

Pat. 830,564, March 24, 1908. 

The substances, such as tar, naphthol, ichthyol, menthol, 
ethereal oils, &c., are dissolved in a suitable solvent, and 
some neutral salt, such as calcium chloride, added to 
increase the density of the solution. This solution is then 
poured into the requisite large quantity of water, in which 
It sinks, and diffuses in all directions, producing a clear 
solntion without any stirrinij. If the solvent used is an 
acid, such as acetic, some sodium carbonate is dissolved in 
the water, and th*) solution which is poured in while diffusing, 
liberates carbon dioxide gas, which effectually stirs the 
liquid. — L. F. G. 

Encaustic; Antiseptic , called DAlsacienne/* con- 

taining Formaldehyde. H. Bauer. Fr. Pat. 330,747, 
March 31, 1903. 

The claim is for the use of formaldehyde in encaustics of 
all kinds. 1 kilo, of the wax is mixed with about 10 grms. 
of formaldehyde, preferably dissolved in a little alcohol. 

—T. F. B. 

Osmose with Alcohol ; Apparatus and Process for -- — , 
to be used for the Purification of Alkaloids. Glucosides^ 
Wood Extracts^ Colours. Glycerin, and other Substances, 
readily Soluble in Alcohol, E. A. Barbet. Ir. Pat. 
330,939, April 1, 1903. 

The osmose apparatus is constructed of iron frames, placed 
horizontally, and paper is fixed between, upon iron wires, 
stretched across the frames. The upper frame is closed by 
an iron cover, which screws down and tightens up the joints 
between all the frames. To stretch fresh paper, the cover is 
unscrewed, and simultaneously lifted from the top frame, 
allowing sufficient room for the necessary manipulations. 
Glafs gauge pipes are provided so that the movements of 
the liquids can be watched, and the feed and exit pipes are 
BO arranged as to enable the direction of flow of the liquids 
to be reversed, if so desired. 

The process can be used for the extraction of narcotic 
alkaloids, cinchona alkaloids, thelne, caffeine, theobromine, 
&c., from plants ; of tannin, gallic acid, and various gluco- 
sides, from tanning woods ; of perfume from fats ; and for 
the extraction of dve-woods, &c. It can also be used to 
extract small quantities of substances which are soluble in 
ilcohol, from coal- or wood-tar, which formerly could only 
be effected by distillation. To carry out the process, the 
plants are treated with warm water or steam, and the 
complex solution thus obtained is treated in the osmose 
apparatus with alcohol. On evaporating the alcohol, the 
pure substances are obtained— L. F. G. 


Cream of Tartar ; Extraction of White. Refined — , 

from Marcs, before and after Distillation. G. Ciapetti, 
Fr. Pat. 330,951, April 8, 1903. XVII., page 1099. 

XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Yellow Dyestuffs; Absorbing and Sensitising Power of 

some , in the Extreme Violet and Ultra- Violet, 

E. Valentn. Phot. Korr., 1903, 40, 483 ; Chem.-Zeit., 
1903, 27, [73]. Rep- 236. 

Bv means of a Howland’s concave grating the absorptions 
and sensitising actions of titan yellow, thiazole yellow, 
nitrophenine, acridine yellow, cotton yellow, canary yellow, 

I and nitrosodimethylaniline have been investigated. The 
j sensitising action of the first three of these dyestuffs must 
! l>e regarded as relatively slight. Acridine yellow, cotton 
' yellow, and canary yellow possess sharp absorption bands 
i in the blue-violet and ultra-violet parts of the spectrum ; 

’ canary yellow and cotton yellow have, in the violet and 
, ultra-violet regions, a sensitising action on dry plates. An 
j aqueous solution of nitrosodimethylaniline (1:7500) in a 
1 layer 10 mm. thick exerts a powerful absorption on rays 
' from X ■> 496 to X ■■ 386 pp. and allows to pass through 
* all rays from X = 386 to the extreme ultra-violet. A similar 
: behaviour is exhibited by triaminoazobenzene, NH,.C 4 H 4 . 

I NiN.CgUsCNHj),. a solution of which absorbs green, blue- 
green, blue, and violet light, but allows to pass throujgh all 
other rays down to X ^ 320 pp. and, if the illumination be 
continued, all down to the ultra-violet. A layer, 10 mm. 
thick, of a solution of Acid Yellow, of the strength 
1:10,000, is transparent to green and blue down to X « 
466 pp. and absorbs from there onwards to a band in the 
ultra-violet ; the maximum transparency in the ultra-violet 
is at X =» 380 pp. — T. U. P. 

Silver Bromide Gelatin ; Diminution of the Sensitiveness 

of , by Hydrogen Peroxide, and the Recovery of the 

Sensitiveness. Lilppo-Cramer. Phot. Korr., 1903, 40, 
491 ; Chem.-Zeit., 1903, 27, [73], Kep. 236. 

Ie 3 per cent, hydrogen peroxide solution be allowed to 
act for 20 hours on an unex posed dry plate, the opalescent 
deposit at first formed disappears again, as also does the 
original (chemical) deposit of the emulsion. In this way a 
diminution in the sensiiiveness takes place, and this varies 
ill degree with the nature of the plate. It might be sup- 
posed that this change is due to the destruction of the 
silver-germ, but that this is not the case is shown, firstly, 
by the fact that apparently absolutely clear (nucleus-free) 
silver chloride plates undergo diminution in sensitiveness, 
and, secondly, by a further considerable decrease produced 
by lurther treatment with hydrogen peroxide of plates in 
which the original deposit has been already destroyed. 
Attempts were made to re-inoculate such plates with the 
silver nucleus by treatment with 1 per cent, silver nitrate 
solution, so as to restore them to their hypothetical sensi- 
tiveness. Plates treated in this way showed, however, no 
increase In sensitiveness, although a deposit was formed in 
them the intensity of which corresponded with their degree 
of sensitiveness. 

j In the experiments here described, the grain of the silver 
bromide remained apparently unaltered in size, and hence 
in its power of absorbing light. The diminution in sensi- 
tiveness cannot be well exphiined merely by the loss of 
the reduction -nuclei, since, in the attempts at restoration, 
new nuclei were not formed. The author is of opinion that 
in the maturing of silver bromide, special modifications 
must be formed, for the better comprehension of which 
data are as yet lacking. — T, H. P. 

Organic Developers ; Influence of Alkalis on the Bate qf 

Developing of . M. Gurewitsch. J. russ. phvs.- 

obem. Ges., 36| 498-513; Chem. Centr., 1908,2, [o], 
490. 

Obqanio developers are generally used in admixture with 
i sodium sulphite and an alkali. Pyrocatechin (catechol) 
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and adurol, however, act with equal rapidity in the absence 
of BOdium sulphite, and the author made use of this fact in 
order to determine the induence of alkalis on the rate of 
development. From the results of his experiments be con- 
cludes that the maximum rate of development is attained 
when the amount of alkali required for the formation of 
phenolates,— t.e., the substitution of metal in the hydroxyl 
groups — is present. Amines which are soluble in water 
act in a similar manner to the alkalis. Caustic soda acts as 
a stronger ba^c than caustic potash, but potassium carbonate 
is stronger than sodium curbouste 'I risodium phosphate 
is a weak base ; the amines are strong ones. W ith an equal 
concentration of alkali, ortho compounds develop more 
rapidly than para compounds *, a carboxyl or sulphonic 
group diminishes, whilst an amino group increases the rate 
of development. The effect of introducing a halogen varies 
according to the nature of the alkali present. — A. S. 

Restraining and Develoj^ing Power ; Relation between 

. Ltippo-Cramer. Atel. des Phot., 10, 124 ; 

Chem.-Zeit., 100.3,27, [73], Kep. 236. 

A SYSTEMATIC Ferics of experiments carried out by the 
author yielded the following results. With all developers 
which can be readily restrained, an increase of the rapidity 
by the addition of a larger proportion of alkali is accom- 
panied by a diminution in its capability of being restrained. 
On comparing metol with quinol (hydroquinonc) it was 
found that if the detail-producing power of the metol be 
strongly diminished, for instance, by omitting the alkali, 
the developer becomes readily restrainable, hut if alkali be 
added so as to make the reducing power approximately equal 
to that cf the quinol-soda, the metol developer is no 
longer affected by bromide. The capability of being 
restrained is hence partly a specific property of the develop- 
ing substance. Tlio author finds further that the supposed 
great susceptiliility of ferrous oxalate and pyrogullol to the 
action of restraining agents is, in reality, less than that of 
catechol, which latter is much more readily amenable to 
the action of bromides than quinol or glycin. 

—T. H. P. 

Maturing ; Theory of . Liippo-Cramer. Phot 

Korr., 1903, 40 , 493; Chem.-Zeit., 1903, 27 , [73], Kep. 

286. 

In order to test the accuracy of the view that the maturing 
process, in so far as it causes an increase in the sensitiveness, 
consists partly of an incipient reduction of the silver 
bromide nucleus, and that the nucleus produced by such 
reduction represents the latent deposit, the author has 
studied microscopically the blac.kening of exposed and 
unexposed dry plates. He finds that the blackening which 
conditions the deposit is not caused by the dififerent sizes 
of the reduced granules, but that the deposit develops in 
the same time and with the same sized granules in both cases, 
although the exposed granules are much more sparingly 
-distributed. It is hence confirmed that the chemical deposit 
is only an accident of the maturing process, with which its 
formation mostly proceeds simultaneously, but that it is not 
necessarily connected with, nor the cause of, the increased 
stnUtiveness. The author not only confirms the observation 
that, during the ripening process, silver bromide pa.sse8 
partially into the crystalline form, but shows that, with 
many coarse-grained, highly-sensitised plates, the silver 
bromide is entirely crystalline. From his results the author 
concludes that the first action of light on the ripened silver 
bromide is not a chemical but a physical one, and consists 
perhaps of a breaking down or disgregation of the crystal- 
line bromide, to which the amorphous form does not lend 
itself. —T. H. r. 

English Patent. 

Panchromatic Dry Platen for Photographic Purposes ; 

Manufacture astd^Production of — , ^ A, Mieth and 

A. Traube, both of Charlottenburg, Berlin. Eng, Pat. 

27,177, Dec. 9, 1902. 

See U.S. Pat, 724,311 of 1903 ; this Joarnal, 1903, 672. 

— T.F. B. 


Fbbnoh Patents. 

Agar-Agar ; Strong Solutions of [for Photographic 

Filmst^c.'], M. Maetschke. Fr. Pat. 330,595, March 
25, 1903. 

Clear, limpid solutions of agar-agar of 10 per cent, 
strength (instead of only 1 or 2 per cent.) are obtained 
by digesting it under pressure in water containing small 
quantities of organic acids (not more than I * b per cent, on 
the weight of dry agar). For example, dry agar-agar 
(60 grms.) previously soaked in water for 10 — 12 hours 
and then squeezed, citric acid (O’ 4 — 0*5 grm.), and water 
(up to 1,000 grms.) arc digested in an autoclave heated 
on a water-bath for 30 minutes and then filtered through 
paper in a hot filter with or without increased pressure. 

— R. L. J. 

Photographs in Colour and Photo- Mechanical Prints f 

Process for Obtaining . A. A. Gurtner. Fr. Pat. 

April 6, 1902. 

See U.S. Pat. 730,454 of 1903 ; this Journal, 1903,820. 

—T. F. B. 

XXIL-EXPLOSIVES, MATCHES. Etc. 

Explosives; Standard Regulations for the Preparation 
of Lead Cylinders^ and their Use for Drawn up the 

Relative Strength of . Drawn up by the Fifth 

Intcrnat. Congress of Appl. Cliem., Berlin. Chem.-Zeit., 
1903, 27, [74], 898. 

The apparatus to be used consists of a cylinder of lead 
(Fig. 1), 200 mm. in height and 200 mm. in diameter. 
In its axis is a borc-holo, 125 mm. deep and 25 mm. in 
diameter, 'I he lead used must be pure and soft, and the 
cylinders used in a series of tests must be cast from the 
same melt. A suitable mould for casting is shown in 
Fig. 2. To warm the charging hole of the mould, a red-hot 
iron ring is put round it. 

Process. — ^The lead cylinders must be allowed to cool 
till they have attained a uniform temperature of 15° to 
20*^ 0. throughout. 10 grms. of the explosive are formed 
into a cartricige 25 mm. in diameter (dimensions shown 
in illustrations), by wrapping iu tinfoil, weighing 80 to 100 
grms. per square metre. A detonator with a charge of 
2 grms., to be fired electrically, is placed in the midst of 
the explosive. 

The cartridge is placed in the bore -hole with the help of 
a wooden stick, and gently pressed against the bottom, the 

firing wires being 
Fig. 1. kept in central posi- 

tion. The bore-hole 

200 ^ jg then filled with 

dry quartz sand, 
which must pass 
’ through a sieve of 
I 144 meshes to the 

I sq. cm., the wires 

I being 0*35 mm. in 

i diameter. The sand 

S is filled in evenly, 

J any excess being 

I levelled off. The 

[ charge thus pre- 

i pared, is then fired 

electrically. The 
lead cylinder is then 
inverted and any 
residues removed 
with a brush. The 
number of c.c. of 
water required to 
fill the cavity in 
excess of the ori- 
ginal volume of the 
bore-hole, is a mea- 
sure of the strength 
of the explosive. 




— - 200 ^ 
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Fig. 2. 



Results. — (1) 'Ttie results thus obtained are only com- 
parable if made with the same class of high explosives. If 
there are great differences in the rates of the development 
of the pressure exerted by various explosives, tho results 
are not comj)arable. (2) A result is to be the mean of at 
least three experiments. (Jl) The accuracy of the method 
depends on (a) the uniform temperature of the lead 
cylinder, which should be 15^^ — 20^ C ; (6) on the 

uniformity of the quart* sand; (c) on the uniformity of 
the measurements. — L. F. G. 

English Patents. 

K X plosive s ; Manufacture of . ( \ K. Bichel, Hamburg. 

Eng. Pat. 23,846, Oct. 31, 1902, 

See Fr. Pat. 325, .')0? of 1902 ; this Journal, 1903, 710. 

— T. F. B. 

Priming Compositions for Percussion Caps and Detonators. 
J. Wetter, London. From Wostfali^^ch-Anhaltische 
Sprengstoflf-Akt.-Ges., Berlin. Eng. Pat. 24,633, Nov. 10, 
1902. 

See Fr. Pat. 326,055 of 1902 ; this Journal, 1903, 760. 

— T. F. B. 

XXIII.-ANALYTICAL CHEMISTEY. 

INORGANIC— QUALITA TIVE. 

Chlorides f Bromides, and Iodides ; Method for the Separa- 
tion of . S. Benedict and J. F. Snell. J. Amer. 

Chem. Soc., 1903, 25, [8], 809—814. 

The separation depends on the fact that the w'hole of the 
iodine and bromine may be expelled from a solution of 
the halogen salts, without appreciable loss of chlorine, by 
boiling wi^ nitric acid of suitable strength (about 5 N). 

The process is as follows : — A neutral N/10 solution 
of potassium iodate is added to the neutral solution, and 
the whole is acidified with acetic acid ( coloration indicates 
the presence of an iodide, confirmed by means of carbon 


bisulphide. If an iodide be prest.mt, more iodate solution is 
added in small quantities (the solution being boiled between 
each addition) until no further coloration is produced. 
About one-half the volume of dilute nitric ncid is now added 
to the solution. Coloration indicates the prosonco of bro- 
mide. The solution is boiled till colourless, I or 2 o.c. of 
N/5 potassium iodide solution are added, and the solution 
boiled again till colourless. This reduces the excess of 
iodate ]>re8ent, w'hilo the nitric acid dcBtroys tho iodide. 
Conceutrated nitric acid is now' added (to i)revent precipi- 
tation of silver iodate), and then silver nitrate solution, 
when chlorides give a precipitate of silver chloride. If a 
thiocyanate be present, the iodide must be tested for, in a 
small portion of solution, in presence of sodium acetate. 
If other acid radicles be present, the halogens are precipi* 
tated as silver salts, wliich are reduced with *inc and 
sulphuric acid, and the solution neutralised, filtered, and 
treated as described above. 

Hy this method the authors have defected chlorine in 
mixtures of 0-5 c.c. of N /lOO t odium chloride solution with 
20 c.c. of N 8 solutions of potassium bromide or iodide. 

—T. F. B. 

Tin ; Note on the Effect of Comhined Carbon in Iron on 

the Test for . H. B. Higgs and E. S. Merriam. 

J. Ainer. Chem. Soc., 1903, 25, [8], 876 
Iron which contains considerable quantities of combined 
carbon should not be used to reduce tin compounds for tho 
mercuric chloride test. 

Blank tests showed that, when 0*2 percent, of combined 
carbon was present, the s(6ution of the iron In hydrochloric 
acid gave a perceptible cloudy appearance with luercnric 
chloride in a few seconds ; this cloudiness was found to bo 
essentially mercurous chloride, apparently formed by the 
hydrocarbons produced from the action of acid on the iron 
carbide?. 

It is stated that, if the iron gives more than a faint odour 
of hydrocarbons with acid, it will give a precipitate with 
mercuric chloride. — T. F. B. 

Phosphoric Acid; (conditions of Reaction of ,with 

Ammonium Molybdate. C. Keichard. Cheui.-Zeit., 1903, 

27, [«8] , H33— 835. 

According to Seligsolin the yellow niolyhdic precipitate 
contains 30 times more molybdic acid than phosphorus 
pentoxido, ami the amount of molybdic solution added for 
precipitation ought to contain at least that excess of 
inolylMlenum trioxide. According to the results of the 
author’s experiments, liowever, an excess of at least 200 
times of aiumonium molybdate in a 4 per cent, solution 
must be n^ed to detect with certainty phosphorus pentoxide 
in a solution of per cent, strength, after acidification 
with nitric acid, llydrocbloric acid has a strong restrictive 
influence. Thus on adding 1 — 2 c.c. of hydrochloric acid 
solution containing 0'025 grm. of acid to 1 c.c. (»f a sodium 
phosphate solution (containing 0* 000186 grm. of phosphorus 
pentoxide) and 1 c.c. of a 4 per cent, solution of ammonium 
molybdate, no precipitate is formed, although this amount 
of acid will not completely dissolve the yellow precipitate 
when once formed in neutral liquids. When free hydro- 
chloric acid is present, the reaction may still be obtained by 
first neutralising the liquid with either ammonia or caustic 
alkali, and then adding nitric acid. 

By th^ addition of ammonium nitrate the molybdate 
reaction is rendered extremely sensitive, so that on adding 
1 c.c. of a saturated solution of that salt to 1 c.c. of the 
phosphate solution and 1 c.c. of tho 4 per cent, molyb- 
date solution acidified with nitric acid, it is possible to 
detect a tenth of tho amount of phosphorus pentoxide 
present even without healing. 

Tartaric acid has a restrictive influence, and prevents the 
formation of auy precipitate when added in the pro- 
portion of 0 ' I grm. in 1 c.c. of water to the solutions of 
the strength given above. By neutralising the free tartaric 
acid with ammonia and then acidifying with nitric acid, tho 
phosphoric acid is precipitated apparently quantitatively, 
but this is not the case alter neutralisation with caustic 
alkalis. Moreover, the addition of 0*1— 0*2 grm. o! 
potassium sodium tartrate completely prevents the fomtatioa 
of the precipitate under the conditions described above. 
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In like manner citric acid in the proportion of 0*07 grm. 
or less absolutely prevents the precipitation of 0*000186 grm. 
of phosphorus pentoxide, even after warming the liquid 
and allowing it to stand for several days. Neutralisation 
with either ammonia or caustic alkali does not prevent this. 
Tins only when small quantities (0*02—0*05 grm.) of 
citric acid are neutralised with ammonia is even a faint 
yellow coloration obtained. 

Oxalic acid and ammonium oxalate in the proportion 
of 0 * 1 grm. also completely prevent any precipitation under 
the conditions of the other experiments.— 0. A. M. 

INOROANW-QUANTITA TIVE. 

Carbon Monoxide t Determination of . C. R. C. rich- 

borne. J. Gas Lighting, 1903. 83, [2101], 431. 

Tub author gives the following method for the preparation 
of the hydrochloric acid solution of cuprous chloride used 
in the determination of carbon monoxide, e.g., in water-gas. 
34 grms. of crystallised cuprous chloride, 50 grins, of water. 
160 grms. of hydrochloric acid, and 25 grms. of copper foil 
in strips J in. wide and 3 ins. long, are placed in an 8-oz. 
stoppered bottle, the stopper is tied down, and the bottle 
inverted and kept in a warm place. In about three days a 
colourless solution is obtained, which will remain unaltered 
for several months. — A. S. 


Sulphuric Acid ; Titration of .with Benzidine Hydro- 

chloride. W. J. Mailer and K. Lttrkes. Zeds. anal. 
Chem., 1908, 42, [B], 477—492. 

A SYSTEMATIC series of experiments has been made by 
the authors to test the reliability of the method previously 
described (this Journal. 1903, 883, 925) under widely 
varying conditions. ^ 

Benzidine hydrochloride is hydrolysed m water, yielding 
an acid solution, but it dot's not dissolve completely, owing 
to tho liberated benzidine base being only sparingly soluble. 
By the addition of hydrochloric acid the hydrolysis is 
checked and the salt kept in solution, but by adding sodium 
hydroxide to this solution the benzidine base is precipitated. 
On adding sulphuric acid to such an acid solution, benzidine 
sulphate is precipitated, and the filtrate has the same degree 
of acidity as before : — 

Ci,Hs(NH3)5.2HCI + H3SO4 - 

CijHH(NH2)2.HaS04 + 2HC1. 


Similarly, on adding to the solution an alkali sulphate, an 
alkali chloride is left in solution, and the amount of com- 
bined sulphuric acid precipitated can be calculated from the 
residual acidity of the filtrate. Hence the method requires 
the presence of a neutral salt in the solution— a condition 
that can be ensured by neutralising the liquid with sodium 
hydroxide. It is thus possible to determine first the total 
acidity by titration, and then the|8ulphuric acid by precipita- 
tion with benzidine hydrochloride. 

The following method of preparing this salt in a pure 
condition is described : — The benzidine base is dissolved in 
dilute hydrochloric acid, the solution filtered if required, 
and the hydrochloride precipitated by the t^dition of strong 
hydrochloric acid. The precipitate is purified by solution 
in dilute hydrochloric acid and reprecipitaiiou with strong 
acid, the process being repeat^ several times. Rnally, 
25 grms. are dissolved in a litre of water with the aid 
ofSOcc. of hydrochloric acid of sp. gr. 1 *05, whilst for 
the precipitation of small quantities of sulphuric acid, a 
•olurion containing about 7 grms. per litre is employed. 
The maximum solubility of the hydrochloride is 30 grms. 

the test determinations known quantifies of sulphuric 
acid were exactly neutralised with sodium hydroxide 
solution (with pbenolphthaleln as indicator), thus yielding 
standard solutions of sodium sulphate. These were heated 
to the boiling point, treated with a definite excess of the 
standard benzidine hydrochloride solution, again brought 
to the boiling point, ^ then left to cool. It wm found 
that by making the precipitation from a hot solution the 
amount of benzidine hydrochloride meohwically wned 
down was reduced to a minimum. When cold, the solutions 
were diluted to a definite volume (e.y., 250 o.c.), tnaken, 


and filtered. The first portion of the filtrate was rejected, 
and an aliquot part of the remainder (e.g., 200 0 . 0 .) titrated 
back with standard sodium hydroxide solution. 

Any considerable excess of the reagent employed, ahould 
be avoided. — 0. A. M. 

Sulphuric Acid in Presence of Zinc ; Determination of 

. A. Thiel. Zeits. anorg. Chem., 36, — B7 

Chem. Centr.. 1903, 2, [8], 523. 

Tub author attributes the error which occurs in the 
determination of sulphuric acid, when zinc ions are present 
in the solution, to the formation of complex combinations 
of sulphate ions and zinc ions. The following method is 
stated to give correct results. To the solution containing 
sulphuric acid and zinc, ammonia is gradually added till all 
the zinc is precipitated and the liejuid just reddens phenol- 
phthalelD. The sulphuric acid is then precipitated with 
hot barium chloride solution, hydrochloric acid added till 
the solution reddens methyl orange, and the barium sulphate 
filtered off. — A. S. 

Mercury and Hydrocyanic Acid ; Volumetric Determination 
of — L. W. Andrews. Amer. Chem. J., 1903, 30, 
[3], 187—193. 

The method is based on tho fact that hydrocyanic acid 
is neutral to certain indicators, such as methyl orange, 
p-nitrophenol, and even litmus. When treated with mercuric 
chloride, however, free hydrochloric acid is produced, 
according to the equation HgClj + 2HCN =» Hg(CN)a + 
2HC1. 

Determination of Hydrocyanic Acid and Cyanides. — The 
solution is diluted until it contains about 1 per cent, of 
hydrocyanic acid, and two drops of a saturated aqueous 
solution of p-nitrophenol are added. The solution is then 
exactly neutralised by the addition of decinormal hydro- 
chloric acid or caustic potash until the yellow colour is just 
on the turning point. Excess of a 4 per cent, solution of 
mercuric choride (15—20 c.c.) also exactly neutral is then 
added and the mixture is allowed to remain for one hour ; 
the hydrochloric acid liberated by the reaction is then 
titrated. 

Determination of Mercury. — An approximately normal 
solution of hydrocyanic acid is prepared by dissolving 
6S — 80 grms. of potassium cyanide in half a litre of water, 
with the addition of 5 grms "of barium chloride to precipi- 
tate the carbonates. To the filtrate 10 c.c. of nitrophenol 
solution are added, the solution is exactly neutralised by 
means of acid, and made up to 1 litre. The mercury to 
bo detcrmine<l must be in the form of mercuric chloride ; 
if it be in the form of nitrate an excess of sodium chloride 
must be added ; organic acids must be absent. The solution 
is made exactly neutral to nitrophenol and then mixed with 
an excess of the neutral hydrocyanic acid solution, tho 
liberated hydrochloric acid being titrated after one hour. 

— J. F. B. 

Manganese in Presence of Iron ; Determination of — 
G. V. Knorre. Zeits. angew. Chem., 1903, 16, [38], 
905—911. (See also this Jourual, 1902, 72.) 

A QUANTITY of pure manganese salt containiog about 
0*12 grm. of manganese is boiled for six minutes with 
50 c.c. of a solution of persulphate containing about 60 grms. 
per litre, and the precipitate filtered and washed. This 
precipitate is dissolved in a known volume of ferrous sul- 
phate solution of known litre, and the amount oxidised 
determined by titrating the excess with permanganate. The 
results agree with those obtained by igniting the precipitate 
I and weighing the manganese protosesquioxide produced, 
so that the precipitate is composed of manganese dioxide. 
This is not the case, however, if the precipitation be carried 
out in alkaline solution. 

In presence of iron, certain precaations are necessary. 
The solution should be effected, preferably, with sulphuric 
acid. In presence of small amounts of manganese (0*6— 
1*0 per cent.), the degree of acidity is important, too little 
acid causing the precifiitation of basic ferric salts, difficult 
of filtration, whilst too much hinders the precipitation of the 
manganese* To 260 — 350 0 . 0 . of liquid should be added 
about 20 c.c. of sulphuric acid of sp. n. 1*18 ; or, 
the solution should be as nearly as possible neutralised, 
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excess of penalphate (3—4 grmi. per grm. of iron) 
added, the liqoid made up to about 800 o.o., the requisite 
quantity of acid addedf and tha solution boiled. With 
small quantities of* manganese the boiling should be con- 
tinued for 20 minutes* In the analyses shosrn (nickel steel 
containing 0 ' 45 per cent, of manganese, and commercial 
ferrous sulphate containing 0*017 per cent.), the true co* 
eihoient for conversion of iron into manganese, 0*491, was 
used ; but in some cases the results are too low, and the 
coeflBcient 0*5008, obtained by comparison with a pure 
manganese salt (see former paper, /oc. cif. ) must b3 used. 

With manganese alone in solution, the precipitate can be 
dissolved in the liquid, without filtration,^ in excess of 
hydrogen peroxide, and the excess of peroxide titrated by 
permanganate. In presence of iron, zinc, csdmium, nickel, 
or copper, however, the results by this method were always 
far too high. Tae author now finds, however, thit ajcurate 
results are obtainable if the boiling be long continued, so as 
to ensure complete decompositiou of the excess of persul- 
phate. The following points must be attended to ; —I. The 
acid solution must be boiled for at least 15 — 20 minutes 
after adding persulphate. 2. The liquid must be thoroughly 
cooled before adding .the hydrogen peroxide. 3. Not too 
great an excess of hydrogen peroxide should be used. 
4. The titration with permanganate should be carried out 
immediately after the solution of the precitate in the 
peroxide is complete. — J. T. D. 

Metals i Titration of , by Means of Iodic Acid, 

E. Kupp. Arch, der Pharm., 1903, 241, [6]i 435—444. 

loDio acid gives insoluble precipitates with the salts of 
certain of the heavy metals, and these precipitates, which 
are of a crystalline nature and can be readily filtered, may 
be employed for the indirect determioation of the metals. 
The precipitating reagent consists of a 2 per coat, solution 
of potassium iodate, purified by repeated filtration from the 
traces of barium iodate always preseat in the oointneroial 
salt. The value of the rea.jeQt is determined by mixing 
5 c.c. of the solution iu a glass-stoppered Erlenmeyer flask 

1 — 2 grins, of potassium iodide and 10 c.c. of <lilute 
sulphuric acid, in presence of abuut 50 c.c. of water. After 
standing for about five minutes, the iodine liberated is 
titrated with N/ 1 0 thiosulphate solution. For the determina- j 
tion of the metals an excess of the iodate solution is added 
to the solution of metallic salt in the presence of acid, the 
mixture is allowed to remaiu for a suffieieut length of time, 
then made up to a known volume, filtered, and the excess 
of iodate is titrated in an aliquot part of the filtrate. In 
the case of barium and lead, precipitation must be effected 
in presence of acetic acid, and any mineral acid should be 
removed by the 'addition of sodium acetate. Mercuric, 
mercurous, and silver salts should be precipitated in 
presence of nitric acid. Conversely the method may be 
applied for the determination of iodates by precipitation 
with standardised silver nitrate solution and titration with 
N/IO thiocyanate solution. — J, F. B. 

Ozone in Technical Work / Determination of — . 

O. Brunck. Zeits.angew. Chem., 1903, 16, [37], 894 —897. 
The only method available for technical work is the titra- 
tion of the iodine set free by ozone from potassium iodide. 
The author found some time ago (this Journal, 1900, 776 
;and 1146) that much more iodine was liberated by the 
same amount of ozone from an acidified than from a 
neutral solution of iodide ; he had, however, no means of 
.ascertaining which was the correct amount, and assumed 
that the acidified solution would be the more likely, as 
being free from complications arising through the liberation 
of alkali. More receniiy, Ladenburg and Quasig have 
devised a method for determining ozone, comparing 
the weight of a given volume of ozonised air or oxygen 
with that of an equal volume of air or oxygen containing 
no ozone (this Journal, 1901, 749). This method, though 
far too elaborate for technical work, affords a means of 
checking the iodine method; and Ladenburg and Quasig, 
whose results the author has confirmed, have found that 
only when osonised air is led into a neutral solution of 
potassium iodide is the theoretical amount of iodine liberated 
—in an acid solution the amount is about 50 per cent, 
in excess. 


In carrying out the determination, the author uses a 
conical flask of about 600 c.c. capacity, the hollow stopper 
of which is furnished with a funnel holding about 25 o.o. 
and roughly graduated, and an entry-tube for the gas; 
both of these are provided with stop-cocks, and both reach 
nearly to the bottom of the flask. A hole iu the hollow 
stopper can be brought by rotation opposite to a short tube 
seated on the neck of the flask, thus giving an exit-tube 
which can be opened or closed at will. All the ground 
portions must fit tight without uuy lubricant ; or if lubrioaut 
be required, strong sulphuric acid must be used. The 
capacity of the flask having b^eu determined vince for all, 
the apparatus is connected (without the usa of rubber or 
other organic substance) with the source of gas, and the 
gas driven or aspirated through till the air is completely 
displaced. The fnnuel is filled to a mark with N/5 potas- 
sium iodide solution, the stop-cock opened, ami the stopper 
rotated so as to allow the iodide solution to enter the fiask 
(the volume of gas thus displaced is of coarse allowed for 
in the calculations). After shaking, the funnel and tubes 
are rinsed into the fiask, N/ LO sulphuric acid equivalent iu 
amount to the potassium iodide solution is added, and the 
liberated iodine is titrate 1 with N/lOO sodium thiosulphate 
solution, using starch ns indicator. A stronger thiosulphate 
solution should not be used ; if the ozone content be very 
high, the whole should be riused into a measuring flask, 
diluted to the mark, and an aliquot portion used for 
titration. The author has shown that time is without 
influence on the eul-result of the action between ozone and 
potassium iodide; identical results were obtained whetber 
the iodide was added to tbe gas in the way just described, 
or whether the flask-full of gas was slowly babbled through 
potassium iodide solution in Drechsol flasks. 

With an acidified solution of potassium iodide the amount 
of iodine liberated depends on and iucroises with the con- 
centration of the iodide solution, as Brodie lung since 
showed; but with anygiveu concentration, identical results, 
proportional to the amount of ozone present, are obtained 
in successive titrations, and no hydrogen peroxide is formed 
(for the blue colour docs not slowly return after decolorising 
with thiosulphate). Thus Ladeuburg’s suggested explana- 
tion of the reaction (41)3 r lOtll + tljO =» Slj + -f 

5HjO + 3O2) cannot bo correct, nor can it he a case of 
catalytic action. The author suggests that at the moment 
of decomposition of the ozone molecule (O., O + O3) 
the Oj formed, in a kind of “ nascent condition,” is more 
active than afterwards, and is capable of reacting on the 
potassium iodide. — J. T. D. 

Chlorine ; Modified Method for the Determination of — 
in connection with the Purification of Effluents bj means 
of Chloride of Lime, 11. Schultz. Zeiti. angew. Chem., 
1903, 26, [35], 833—840. 

Ik the purification of waste waters by means of chloride of 
lime, the process is umally followed by means of bacterio- 
logical tests. Since, however, a bacteriological test occupies 
at least 48 hours, the author sought to replace such tests 
by a chemical method, based on the fact that if the water 
ooutain a certain proportion of active chlorine, it may 
be regirded as free from disease germs. The following 
modification of Wsigner’s method for the determinatiou of 
available ouloriue iu hypochlorites was found to give good 
results : — 100 c.c. of the water, after purification by means 
of chloride of lime, are treated with 5 c.c. of 5 per cent, 
potassium iodide solution and 2 c.c. of acetic acid of 
sp.gr. 1*054, and titrated first with a solution of sodium 
thiosulphate of whion 1 c.c. » 0*0 iU5 grm. of chlorine, 
till the solution has only a faint yellow colour, and than, 
after the addition of I o.c. of a 1 per eeat. solution of 
soluble starch, with a solution of thiosulphate, of waioh 
1 c.c. » 0*0001 grm. of chlorine, till the blue colour dis- 
appears. This modification gives lower but more correct 
results than Wagner’s originil method, iu which hydro- 
chloric acid is used instead of acetic acid, as in the latter 
process impurities contaiued both in the water and in the 
I chloride of lime interfere.— A. S. 

Portland Cement and Blast Furnace Slag, H. Soger and 
£. Oamer. IX., page 1087. 
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Carbide and Acetylene; Sampling and Analyeie of 
H. Gall. Zeits. f. Electrochem., 1903, 9 , [87], 772 — 773. 

Thb inelbodH of analysis for carbide and acetylene were 
fixed by n conimisBion at tbe Fourth International Congress 
of Applied Chemistry in Paris, in confonnity with the recom- 
mendations of a commission constituted by the German 
Acetylene Society. 

To determine sulphur in carbide, the latter is decomposed 
with an excess of water ; the sulphur remains in solution, 
and can be determined as barium sulphate. On an average 
one finds 6600 grams of sulphur per metric ton of com- 
mercial carbide. 

To determine phosphorus in carbide^ the latter is thrown 
into molten sodium nitrate at a red heat. The mass is then 
dissolved in water, treated with nitric acid, and the phos- 
phoric acid determined by the molylxlate method. The 
phosphorus contained in anthracite and in the electrodes 
used in the manufacture of carbide is determined by a ! 
similar method. Commercial carbide contains upwards of 
648 grms. of phosphorus per ton. This phosphorus arises 
from the raw materials, of which the lime contained 390 — 
260 grms. of phosphorus per ton, the electrodes 310 grms. 
per ton, and ihe anthracite S3 grms. per ton. — L. F. G. 

Coal Tar and Oils ; Testing of , and an Improved 

StilL H. W. Jayne. J. Amer. Chem. Soc., 1903 , 25, 
[8], 814—818. 

The author recommends the use of a beaker-shaped, copper 
experimental still, with a heavy rim round the top, to 
which a brass lid is clamped. The condenser consists of a 
glass tube immersed in an opjcn copper trough, which can 
be heated when necessary. The tar is heated by a ring 
burner, which surrounds the still, and which is adjusted so 
that the flame strikes about the top of the contents of the 
still j this is said to prevent foaming. If the contents of 
the still continue to boil over, the author prefers, when 
making wat^r determinations, to dilute the tar with a liquid 
having a boiling point slightly higher than that of water 
{e.g.t toluene). — T. F. B, 

Cancelling Inks and other Stamping Inks; Methods for 

the Valuation of . K. E. Ewell. U.S. Dept, of 

Agric., Bureau of Chemistry, Circular Ko. 12, 1903. 

Thk methods employed for the investigation of (a) inks made 
with an oil base ; (6) rubber-stamp inks ; and (o) cancel- 
ling and other stamping inks, are described. Minute details 
are given relating to (1) the preparation and care of the 
sample : (2) tbe determination of matter volatile at ordinary 
temperatures; (8) tbe determination of relative penetrating 
power; (4) the sedimentation test; (5) the determination 
of lampblack and other constituents ; (6) the del ermi nation 
of ash ; (7) the resistance of pigments and dyestutls to 
light and reagents. — A. S. i 


Fat; New Method for ihe Determination of . C. 

Lehmann. Efidgers Arch., 9”, 419—420. Chem. Centr., 
1903, 2, [7], 468. 

Jn order lo obtain intimate contact between the solvent and 
the substance containing fat, the author performs the 
extraction in so-called small ball-mills, t.e., flasks filled to 
from I to ^ of their capacity with porcelain balls of 12 — 15 
mm. diametet. — A. S. 


Fat ; New Method for the Determination of . W . 

V6ltz. Pfifigers Arch., 97, 606—633; Chem. Centr,, 
1903, 2, Wf 603* 

The author has made a series of experiments with the 
** ball-mill method of Lehmann for the determination of 
fat (see preceding abstract). The results obtained by this 
method in the determination of fat in yeast, Imse^-cake, 
bread, &c., agreed with those obtained by the Soxhlet and 
Dormeyer methods. — S. 


Turpentine; Examination of Oil of . M. V^zes. 

^ Bull. Soc. Ohim., 1908, 29, [16], 896-901. 


Two hundred and fifty c.c. of the sample of oil of 
turpentine are submitted to fractional distillation, 4 frac- 


tions of 60 c.c. eaOh being collected, and a residue of 
50 c.c. beiog left in tbe flask. If it be assumed (as is 
practically the case) that none of the adulterants have 
the same boiling point as the pure oil (152® — 160® C.), 
the central fraction No. 3 may be regarded as pure tur- 
pentine, Nos. 1 and 5 representing the concentrated light 
and heavy adulterants. The refractive indices of the 
throe fractious Nos. I, 3, and 5, are then observed at the 
same temperature, 25® 0., and for the same ray of light. 
The differences — nj = 6 and n^ — =» A aie then 

calculited. 

Normal Adulterants. — Oil of turpentine may contain 
quantities of rosin oil ani rosin (colophony) up to a certain 
limit, owing to the process of manufacture, without fraudu- 
lent intent ; it remains, therefore, only to determine the 
permissible limits of these impurities. Both rosin and 
rosin oil have the same effect upon the refractive indices, 
neither of them distil over with the earlier fractions, and the 
value of 5 therefore remains the same as for the pure oil. 
On the oth'^r hand, the value of A increases with the pro- 
portion of these impurities ; experiments have shown that 
the percentage of the normal adulterants, X, is expressed by 
the equation A ■■ 0*0032 + 0*0037 X. The rosin is deter- 
mined by titration in alcoholic solution with alcoholic 
potash, in presence of phenolphthaleia : if A = rogrras. of 
caustic potash required by 1 c.c. of the oil, then C (the 

percentage of rosin) *» and H (the percentage of rosin 

oil) X — C. For genuine oils of turpentine from the 
Landes, X should not exceed 2*5 per cent., corresponiHng 
with a value for A of 0*0125; the maximum value of A 
should not exceed 1. Values above these are to be regarded 
as the result of adulteration. 

Abnormal Adulterants. — The number of bodies which 
can be economically used for the fraudulent adulteration of 
oil of turpentine is very small. 

Petroleum oil does not affect the value w^, but the values 
OT both 5 and A are affected, aud tbe determination of the 
normal adulterants from the value of A is not possible in 
the presence of petroleum. The percentage of petroleum, P, 
is found by the expression 5 = 0*0007 -»■ 0*0002 P. 

White spirit or shale oil is extensively employed for the 
adulteration of turpentine ; it contains a greater proportion 
of more volatile constituents than petroleum ; its perceutage, 
W, is calculated from 5 = 0 0007 -► 0*0008 \V. 

Light petroleum spirit is still more volatile than the 
above; its percentage, E, is found by 5= 0*0007 -r 
0*0025 E. 

Benzene appears almost entirely in the earlier fractioiip, 
the refractive index of which is increased, 5 having a 
negative value The percentage of benzene, B, is found by 
the expression 5 = 0*0007 — 0*0009 B. 

Carbon bisulphide has a still greater effect than benzene ; 
the percentage, S, is expressed by 5 = 0*0007 — 0*0046 S. 

All the abnormal adulterants affect the earlier fractions, 
and the nature of the adulteration can generally he guessed 
by an cxuminaliou of the first few drops of the distillate. 
For a genuine oil the value of 5 should lie between the 
limits of 0*000 and 0*001, and the sample should not begin 
to distil below a temperature of 150® C. — J. F. B. 

Lactic Acidy a Constituent of the Volatile Acids of Wine* 

A. Partheil and W. Hubner. Arch, der Pharm., 1903, 

241, [G], 421—435. 

Lactic acid is a normal constituent of wine, from which it 
may be separated, together with acetic and other acids 
by extraction with ether. Methods have been proposed 
for the separation of the volatile acids from the ethereal 
extract by distillation with steam, the lactic acid being 
determined in the residue. But tbe authors prove that 
serious erroi 8 are involved in any such methods, owing to 
the fact that lictic acid is more or less volatile with steam. 
In fact it is shown that lactic acid in concentrated solutions 
may be distilled quantitatively by means of superheated 
steam. The above observations led to tbe conclusion, 
subsequently confirmed by direct experiments, that tbe 
distillate obtained in tbe determination of the volatile acidity 
of wine by the official methods, contains notable quantities 
of lactic acid, and that tbe results obtained by titration 
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malt be too high. Coniequently a method ii i^equired for 
the quantitative determination of lactic acid in presence of 
acetic acid. The method proposed by the authors is based 
on the fact that lactic acid is decomposed by concentrated 
sulphuric acid with evolution of carbon monoride, according 
to the equation : CaHgOj - CHjCOH + HjO + CO. 

The mixture containing lactic acid is heated on the water- 
bath for half-an-hour with excess of baryta water, evapo- 
rated to a small bulk and then transferred to a small 
distillation dask. The liquid is evaporated to complete 
dryness under vacuum at a moderate temperature. After 
cooling, a stoppered funnel is fitted to the neck of the flask, 
whilst the distillation tube is connected with a gas burette 
containing caustic potash solution. A few c.c. of con- 
centrated sulphuric acid are introduced into the flask by 
means of the funnel, and the levels are adjusted. The 
contents of the flask are then heated carefully until the 
evolution of gas ceases, and the gas is washed with caustic 
potash solution and measured ; 1 c.c. of carbon monoxide 
at 0 “ C, and 760 ram. corresponds to 0*00402 grm. of lactic 
acid. 

Determinations of the lactic acid present in the distillate 
from the determination of tho volatile acidity of wines by 
the official method, showed that the greater portion of tho | 
lacilc acid was present in the anhydride form, and, there- | 
fore, without effect upon the direct titration ; but it was i 
found that these distillates still contained sufficient free | 
lactic acid to cause an error in the titrations equivalent to 
more than 0*01 grm. of acetic acid per 100 c.c. of wine. I 

— J. F. B. i 

Formaldehyde in Solutions ; Determination of 
G. Lemme. Chem.-Zeit., 1903, 27, [74], 896. 

When formaldehyde acts on a neutral solution of sodium 
sulphite, caustic soda and the bisulphite compound of 
formaldehyde are formed. 100 c.c. of a solution of 250 grms. 
of sodium sulphite (N 1 U 1 SO 3 + 7HjO) in 750 grms. of water, 
are neutralised with a few drops of a solution of sodium 
bisulphite, phenol phthaleln being used as indicator. 5 c.c. 
of the solution of formaldehyde to be examined, are then 
added, producing a red coloration. The caustic soda 
formed, is estimated by titrating with N/l-sulphuric acid, till 
the solution is colourless. The final reaction is not well 
defined, two determinations may differ by from to ^ c.c., 
but as 5 c.c. of a 40 per cent, solution of formaldehyde 
require nearly 70 c.c. of N /1 acid, the error is inappreciable. 
Kach c.c. of N /1 acid corresponds to 0*03 grm. of formalde- 
hyde.— L. F, G. 

Colocynth Pulp; Determination of Oil in E. Dowzard. 

Pharm. J., 1903, 71, [3386], 400. 

In order to ensure the absence of seeds from colocynth 
pulp, tho B.P. requirement is that the latter should only 
yield a trace of fixed oil to ether. The author points 
out, however, that pure colocynth pulp, free from seeds, 
contains about 3 per cent, of matter soluble in ether, 
consisting mainly of colocynthin, the active principle of the 
pulp. The best solvent is petroleum ether (redistilled), j 
which readily dissolves the oil, but in which colocynthin | 
is insoluble. In seven samples of colocynthin puip, the I 
amount of matter soluble in petroleum ether varied between ! 
0*52 and 1*33 per cent. The author suggests that 2 per j 
cent, of oil might be the maximum amount allowed in ; 
colocynth pulp. — A. S.J j 

XXIY -SCIENTIFIC & TECHNICAL NOTES.^ | 

Oxidising Action of Certain Metallic Salts ; Increase of 
. the — , in the Presence of Basic Subst inces, especially 
Vegetable Bases. K. Schaer. Arch, der Pharm., 1908, 

! 24J. [6], 401-409. 

Thb author communicates farther details as to the 
V aotivifying infljueuoe. of basic substances upon, pxida* 
tions by means of dilute solutions of cupric, mercuric, and 
silver salts (see also this Journal, 19U2, 1102). Amongst 
tiie oxidation Teaotions studied were those of guaiacum 
vesiu, pyrogallol, aloln, indigo <on wannmg), and p-pbeny- 
knediamine. These bodies are . either not oxidised at 
all or only slowly by the salts of /the above metak, but 


j when certain organic or inorganic bases are added, oxidation 
i takes place readily, generally iu the cold. Certain alkaloids, 
I such as atropiue, codolae, coniine, morphine, veratrine, and 
I quinine possess this property strongly, but they do not all of 
I them influence the salts of all three of the above metals, 
j Morphine and stryobuine were inactive towards mercuric 
I acetate ; caffeine, antipyrine, acetauilide, and phenaoetin 
j had no influence iu presence of cupric and mercuric salts, 

. but '' activitied ” solutions of silver salts; gliieosides and 
I certain indifferent nitrogenous organic substances were in all 
I casts without influence. Other organic bases such as 
; aniline, quinoline, &c., had a strong “ activlfymg ” influence. 

I Inorgauio bases, such as the alkaline earths and most salts 
i with an alkaline reaction, also possessed this influence, 

— J. F. B. 

I Acetylene and Hydride of Alkali - Metal; Influence of 
! Traces of Water on the Reaction hetmeen . 

H. Moissan. Uomptes rend., 1903, 137, [11]» 463—466. 

I Absoldtkly dry acetylene h.as no action on potassium 
I hydride below 42® C., at or above which temperature, how- 
[ ever, vigorous reaction occurs. A mere trace of water is 
sufficieut to bring about reaction at much lower tempera- 
tures. The author considers that the water merely st irts 
the action locally, and that tho heat of reaction, raising 
neighbouring portions of the hydride to 42® C., causes the 
reaction to sprc'ad. (Compare this Journal, 1903, 494 and 
865.)— J. T. 1). 

Mercurous Sulphide. G. Biiskci ville. J. Amor. Chom. 

Soc., 1903, 26 , [ 8 ], 799. 

Aftkii mercury (10 grms.) had remained in contact with 
pure sulphuric acid (50 gnus., 99*65 per cent.), in a closed 
vessel, at the ordinary temperature, for over five years, a 
considerable (piantity of sulphur dioxide ros^ulted, and tho 
mercury was covered with flakes of which about 0*2 grm. 
was separated, and, upon analysis, ])roved to be mercurous 
sulphide contaminated with a small (piautity of sulphur. 
The dark brown substance obtained, turned white on heating, 
and subsequently melted to a dark orange-brown liquid, 
which changed to a white solid on cooling. — T. F, B. 

Crystalline Solids ; Surface Flow in under Mechani- 
cal Disturbunve. (i. T. Beilny. Proc. Roy. Soc., 1903, 

72 , [481], 218—225. 

In a previous communication (this Journal, 1901,992), the 
author has shown that the effect of ^mechanical treatment 
of metals by cutting tools or by polishing agents is to 
produce a surface layer or film, the structure and appear- 
ance of which are distinct from those of tne undisturbed 
substance below. Further experiments have now been 
made with a piece of pure crystailino antimony, which was 
filed smooth with a very fine file, and then polished, first 
with the finest emery paper, and finally with washleather 
sprinkled with the finest rouge. Photographs taken at 
various stages showed that in the polishing with emery, the 
ridges and furrows left by the file were smoothed and rounded 
whilst the smaller pits were gradually losing their angu- 
larity and assuming a rounded form. The farther polishing 
with rouge resulted in the metal spreading across the ridges 
left by the emery, like a viscous paste, sometimes filling 
the furrows and sometimes bridging them over ; in some 
cases the lines of the furrows could be traced by a row of 
holes in the covering dim. On rem iving the surface film 
by etching, the ridges and furrows left by the emery again 
became perceptible, showing that these had been covered 
over, not levelled down or removed. In experiments withj 
a piece of Icelaud spar, similar effects, caused by stroking, 
were observed even more distinctly. 

The author states that iu the experiments with the piece 
of antimony, apparently the tile carries with it a certain 
proportion of meial, but also leaves behind in the furrowf 
and on the ridges a smooth covering film, which has flowed 
at the moment when the moving point with its burden o| 
accumulated metal passed over it. With the emery grains 
there is Less plougniog action, and the proportion of metal 
which adheres to the polishing agent is much greater, and 
tne flowing action is more pronounced; whilst in the polish- 
ing with rouj^e, the particles of the latter seem to have the 
power of seizing the surface so as to set the molecule^, 
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gliding without aclnallj removing much metal. In this 
latter stage the conditions of the liquid state are to a certain 
extent fulfilled, and the forms assumed by the surface are 
determined, as in a viscous liquid, by surface tension. 

From the results of experiments with various metals, it 
appears probable that an accurate method of comparing the 
hardness and malleability of metals might be based on the 
behaviour of minute partich s during thdr flow under uniform 
conditions of pressure. — A. S. 

Thin Films of Metals i Effects of Heat and of Solvents 

on . G. T. Reilby. Proc. Roy. Soc., 1903, 72, 

[481], 226—235, 

Faraday, in 1857 (Phil. Trans., 1857, 14.5), showed that 
leaves and films ot gold and silver supported on glass were 
changed by heating at a temperature much below the melting 
point of the metal, from moderate translucence to clear 
transparence and from high metallic reflecting power to 
comparative deadness. The author’s experiments on surface 
films on metals in their more massive forms (this Journal, 
1901, 992), and on translucent films supported ou glass, 
show that both aggregation and film formalion play a part 
in the production of transparency, when metal leaves and 
films are heated, but that an intrinsic transparence also 
exists, altogether apart from these phenomena. All 
mechanical disturbance of the surface by polishing or 
burnishing tends to diminish transparence and to increase 
the reflecting power. Further experiments have shown 
that at a temperature much below the melting point, HufR- 
cient freedom is conferred on the molecules of the surface 
film by the hcattrg, to enable them to behave as the 
molecules of the liquid metal would do, and to arrange 
themselves, under the influence of surface tension, either in 
films or in drop-like or granular forms. Tests of the 
electric conductivity of films of gold and silver on glass or 
mica showed thet the general result of heating these films 
to temperatures above 300^ C. was ultimately to increase 
their resistance from relatively small values (0*2 — 50 ohms) 
up to very high values, sometimes reaching thousands of 
megohms. 

The author concludes from the results of his experiments 
that a freely-suspended aggregate of solid molecules will 
take the spherical form if its surface is sufficiently large 
compared with its mass, and that external crystalline form 
is only produced when the mass hecorats large enough to 
permit the crystallic force to overpower surface tension. 
At the surface of a solid the crystallic force is apparently 
controlled and kept in check, somt times actually over- 
powered, by surface tension, although in the body of the 
metal the equally balanced molecular attractions do not 
effectually oppose the ciystallic. According to this view, 
the oily drops of calcium caibouate which appear as a first 
stage in the development of crystals, may be aggregates of 
solid molecules under the control of surface tension. 
Metals slowly deposited from solution and solids separated 
directly from the gaseous state, lampblack or 

magnesium oxide, tend to aggregate in the granular form. 

—A. S. 

Benzene ; Action of Nascent Acetylene on , in presence 

of Aluminium Chloride. IC. Parone. L’Urosi, 25, 

148—153. Chem. Centr , 1003, 2, [H], 662. 

On the top of a column of water, 1 cm. high, 50 grms. of 
crystallised benzene (b. pt. 80® — 81° C.) were added, then 
calcium carbide was carefully introduced so that it remained 
in contact with the benzene, and finally, after the appe.arance 
of the first bubbles of acetylene, anhydrous aluminium 
chloride was added. After several days, in the course of 
which the water, aluminium chloride, and calcium carbide 
were frequently renewed, the upper oily layer was washed 
several times with water, filtered, and fractionally distilled 
with lime. In the distillate, ethylbenzene, styrol, Cgllg, 
dibenzyl, C 14 H 14 . and anthracene were detected, together 
with unaltered t^nzene. — A. S. 

Lactose ; MulHrotafian of — C. 8. Hudson. Zeits. 
physik. Chem., 44, 487—494. Chem. Centr., 1903, 2, 

Ki, 557. 

Thr author considers that the most probable explanation 
of the multirotation of lactose is that a condition of 


equilibrium is gradually attained in the solution between the 
lactose hydrate, Cj 2 H 240 i 5 , and the lactose lactone, CisHssO,!. 
Identical solutions are eventually obtained whether the 
hydrate or the lactone he employed. The author has 
calculated the value of the reaction-constant, K, i.e., the 
ratio between the quantity of the lactone to that of the 
hydrate in equilibrium, and finds it to he 11*4 ; 7 * 1 . The 
value lor the optical rotation of the lactone, corresponding 
I with this constant, would be 34°, and values between 
35® and 39° were experimentally found with freshly pre- 
pared solutions. The fact that the velocity constant for 
the increase of rotation of the lactone is equal to the 
velocity constants for the decrease of rotation of the hydrate, 
is also in accord with the author’s theory.— A. S. 

i British Association for the Advancement of Science p 
I Presidential Address. Southport, 1903. 

j In his address Sir Norman Lockyer discussed the influence 
j of brain power on history, and stated that a relative decline 
in national wealth derived from industries must follow a 
relative neglect of Fcieutific education ; and that unless we 
obtain a more general attention to tho objects of science, 
and a removal of any di 8 advaiita;j;es of a public kind which 
impede its progress, we shall suffer in competition with other 
communities in which science is more generally utilised for 
the purposes of the national life. As a proof that it is not 
only our industrial classes, but also those employed in the 
State service, who are suffering from want of the scientific 
spirit, Sir N. Lockyer cited the report of the Hofal Com- 
mission on the War in South Africa, and the account given 
j by Mr. Ivan Levinstein in an address to the Society of 
Chemical Industry (this Journal, 1903, 846) of what drastic 
i steps had to be taken by Chambers of Commerce, and a 
! quarter of a million of working men to get the Patent Law 
j Amendment Act into proper shape in spite of all the 
1 advisors and oflicials of the Board of Trade. The nation 
; itself is a gigantic workshop, and the more our rulers and 
• legislators, administrators, and executive officers possess the 
j scientific spirit, the more the rule of thumb is replaced in 
I the State service by scientific methods, the more able shall 
j we be to compete successfully with other countries along 
I all lines of national as well as of commercial activity. 

I Our industries are suffering because trade no longer follows 
i the flag, but because trade follows the braius, and our 
manufacturers are too apt to be careless in securing them. 
What we need is an organisation of men of science, and all 
interested in science, similar to those which prove so 
effective in other branches of human activity. Further, to 
compete on equal grounds with otlier nations, we require 
more universities ; better endowment of all existing ones ; 
more professors, and better pay ; and much lower fees for 
j students. After discussing the cost of the new universities 
required, and describing what other nations have done in 
this respect, Sir Norman Lockyer pointed out the political 
j importance of research, and concluded by advocating the 
j formation of a nat’onal scientific council to aid the state in 
j facing the new problems constantly arising. — A. S. 

j Address to the Chemical Section of the British Association^ 
j Southport, 1903. W. N. Hartley. Chem. News, 1908,. 

88 , [2286], 141—145; [2287], 151-157. 

I Thk address referred mainly to work connected with the^ 

I emission and absorption of rays of measurable wave-length. 

I Absorption Spectra. — Most of the results bearing upon 
the relation between the absorption spectra and comical 
constitution of organic substances, have been obtained by 
means of observations extending into the ultra-violet region 
of the spectrum. Organic compounds may be divided by 
means of their absorption spectra into three main groups : — 
(1) substances constructed on an open chain of carbon 
atoms; (2) substances so constructed that the carbon 
atoms form a closed chain, either bomocyclic or hetero- 
cyclic, e.g., hydro-aromatic oompounds, forfurao, thiopben, 
ke,\ (8) cyclic compounds eonatituted on Iho ty^ of 
benaene, naphthalene, pyridine, &c. Isomerides of o-, 
or p-poaitions in aromatic substanoea yield spectra with the 
absorption bands differtag in ’pofition, in width, wnd in 
mtenaity. Sterio-iaomers give identical speet^ The 
examination of the absorption spectra of tattloiioric com* 
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^und'i and their derivatives has shown that (1) it is 
improbable that such compounds contain a ** wanderiog ” 
atom of hydrogen ; (2) if, in solutions of tautomeric com- 
pounds, two substances, of enolic and ketonic forms, are 
both present, one so greatly preponderates over the other, 
that no trace of any but the one compound can be detected ; 
(3) some compounds change spontaneously from one form 
to another, aud this change sets in very quickly after the 
substance has been dissolved ; (4) some compounds change 
from one form to another under the influence of different 
reagents. 

Alkaloids give spectra of two kinds, those which do not 
and those which do exhibit absorption bands, the difference 
being dependent upon the constitution of the nucleus of the 
compound. The difference between strychnine and brucine 
is said to be simply that the latter contains two methyl 
groups; but according to the absorption curves of the two 
compounds, it is probable that strychnine is a pyridine 
derivative, and brucine a derivative of tetrahydroquinoline, 
or an addition product of quinoline of the same character. 

Emission Spectra. — Oue of the chief results of the ex- 
amination ol‘ the emission spectra of inorganic compounds 
is that, in accordance with tlie periodic law, the spectra of 
definite groups of elements are similarly constituted. The 
results, indeed, indicate that not only are the atoms of 
complex constitution, but groups of elements with similar 
chemical and physical properties, the atomic weights of 
which differ by fixed, definite values, are composed of the 
same kind of matter in different states of condensation, as 
is known to be the case in different members of the same 
homologous series of organic compounds. Marshall Watts 
has shown that a relationship exists between the lines in 
the spectra of some elements and the squares of their atomic 
weights ; and it is now possible, from the evidence afforded 
by the spectra of elements, to determine atomic weights, in 
many instances, as accurately as by specific heat or vapour- 
density determinations. The study of flame spectra at high 
temperatures has found practical application (see this Jour- 
nal, 1901, 993). Uy studying the spectra of the flamea 
during the Bessemer “ blow,” gallium was proved to be present 
in Cleveland iron ore. The steel made from that ore con- 
tained 1 part per 30,000 of gallium, and is thus richer in that 
element than any other substance from which it has been 
extracted. A. de (ilramoDt has described a method of 
■obtaining spectra of metals and metalloids by means of a 
spark, and there is a possibility of utilising this method for 
the quantitative determination of carbon, sulphur, and 
phosphorus in iron aud steel during the process of 
manufacture. . 

Reference was also made to the remarkable properties of 
the rays produced by radium. These rays are able to 
penetrate the clothing, celluloid, gutta-percha, glass, aud 
various metals, and they also possess remarkable physio- 
logical properties, producing blisters aud uloeratious in the 
flesh -which are difficult to heal. — A. S. 

PRIZE 

For a Denaturing Agent for Spirits offered by 
THE Russian Finance Department. 

Zeits,/. Spiritusind.f 1903, 26, 3B9. 

A prize of 50,000 roubles is offered by the Russian 
Government for a denaturing agent which fully satisfies 
the undermentioned conditions. The competition is open 
to foreigners. 

The denaturing agent must not interfere with the value 
of the spirit for technical purposes. It must contain no 
bodies which can give rise to caustic, corrodiug products, 
e.g.f sulphur, phosphorus, arsenic, balogeos. The de- 
natured spirit, when evaporated or burnt, must not leave 
behind any solid metallic, or organic residue, which might 
be harmful to the wicks of lamps or to the metal parts of 
motors. The denaturing agent must possess no poisonous 
properties. It must make the spirit absolutely undrink- 
able, but it must not evolve unpleasant or irritating odours 
which would make the spirit objectionable or dangerous in 
ordinary use. It must be cheap and powerful, so that it 
can be used in comparatively small proportions. The 
denaturing agent mast be of such a nature that it can be 


readily detected by suitable tests. The process of separating 
[ the spirit from the denaturing agent must be difficult and 
' so costly as to be unprofitable. The proportion of reuatured 
I spirit recoverable by any practical means must be very 
small, the main bulk remaining undrinkable and containing 
the denaturing ageut in recognisable form. Descriptions, 
explauaiions, and samples of 10 kilos., with particulars of 
cost, must roach the head ofliee for indirect taxes and 
liquor excise by July Ist, 1905. — J. F. B. 

AuSGBWAHr.TK MeTIIODKN DKR ANALYTISOIIKN (JifEMin. 
Von Brof Dr. A. Classen, Director der Libonitorien fttr 
-anorgnuische (’lieinio und Flektrocheuiie der kiSuigl. 
technischeii Iloclischule zu Aachen. Zweiter Band. 
Diiter Mitwirkur.g von II. Cloeren. Mit 133 Abhild- 
ungen und zwei Spectraltafeln. Friedrich Vieweg und 
Sohn, Braunschweig, Germany. 1903. Price M. 20. 

For notice of tlic first volume of this work, see this Journal, 
1901 , 293 . 

This, the second voliune, is similar in style to the first 
volume, and conlains 79 1 pages of subject-matter, with 
indexes of authors and subjects. It contains 133 illus- 
trations, and deals with the following leading subjects 
of inorganic chemical analysis: — I. Oxygen. If. Ozone. 

III. Hydrogen. JV. Hydrogen Peroxide. V. Sulphur. 
VI. Chloriue. VII. Bromine. VIII. Iodine. IX. Fluorine. 
X. Nitrogen. XI. Explosives. XU. Argon. XIII. 
Helium. XI V. Phosphorus. \V. Boron. XV^I. Silicon. 
XVII. Carbou. XVllI. Carbon monoxide. XIX. Carbon 
Dioxide. XX. Perrarbonales. XXI. lly<lrocyanic Acid. 
XXII. Elementary Ainlysis of Organic (k)inpoiiuds. Ap- 
pkndix, containing articles on the Quantitative determina- 
tion of Ozone ; the lodornctric (hdermi nation of Tellurous 
Acid (Norris and Kay), and the determination of Phosphorus 
in Iron. 

Jahrbugh der Ciikmik. Bericht fiber die wiehtigsten 
Fortschritte der reiuen und angewandlen Chemie, unior 
Mitwirkuug von H. Beekurts, C. A, Bischoff, M. Del- 
brfick, (). Doeltz, J. M. Eder, P. Friedlander, C. Hiiusser- 
luann, A. Herzfeld, F, W. Kiister, W. Kfister, J. 
Lewkowilsch, A. Morgen, F. Quincke, A. Werner. 
Herausgegeben von Hioharu Mevkr. Xll. Jahrgangi 
1902. Friedrich Vieweg und Sohn, Brauuschweig, 
Germany. 1903. Price Sl. 15. 

This Year-B )ok of Chemistry contains 508 pages of subject- 
matter, aud indexes of authors and subjects. It comprises 
the following branches, which are under the care of 
ihe following authorities : — I. Physical Chemistry (F. W. 
Kttster). II. Inorganic Chemistry (A. Werner and 
P. Pfeiffer). 111. Organic Chemistr}' (C. A. Bischoff). 

IV. Physiological Chemistry (F. W. Kfister). V. Phar- 
maceutical Chemistry (H. Beckurts). VI. Chemistry of 
Foodstuffs (H. Beckurts). VII. Agricultural Chemistry 
(A. Morgen and W. Zielstorff). VIII. Metallurgy 
(O. DoelU). IX. Fuels and Explosives (C. Ilkussormauu). 
X. Inorganic Chemical Tephuology (F. Quincke). XI. 
Technology of the Carbohydrates (A. Herzfeld and 
O. Scbrefeld). XII. Fermentation Industries (M. Delbrttck 
und 0. Mohr). XIII. Technology of the P'ats and Petro- 
leums (J. Lewkowitsch). XIV. Chemistry of the Tars and 
Dyestuffs (i) (Richard l^Ieyer). XV. (Jhemistry of the 
Tars and Dyestuffs (ii) (P. Fried binder). XVI. Chemical 
Technology of the Textile P'ibres (P. Friedlander). XVII. 
Photography (J. M. Eder and E. Valeuta). Also the 
General Register for the Jahkoanok 1891 — 1900 
(Baade 3 bis 10), Bearbeitet von W.’ Weichelt. 1908, 
Price M. 11. 

The Metallurgy of Zinc and Cadmium. By Walter 
Renton Ingalls. P'irst Edition. The Plogineering and 
Mining Journal, 2G1, Broadway, Now York; and 20, 
Bucklersbury, London. 1903. Price 6*00 dols., or 25a. 
net. 

8vo volume, containing C88 pages of subject-matter, illus- 
trated by 408 engravings. The leading subjects treated ot 
are as follows ; — I. Zinc and its Ores. II. Calciaation of 
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Calamine. III. Blende Boasting. IV. Boasting Fur- 
naces. V. I’tilisation of the Sulphurous Gases. VI. 
General Principles of Zinc Distillation. VII. Retort and 
Condenser Manufacture. Vlll. Fuel and Systems of Com- 
bnstu n. IX. Chimneys, Heat Recuperation, and Furnace 
Design. X. Types of Distillation Furnaces. XI. Practice 
in Distillation, XII. Logses in Distillation. XI II. Refining 
Impure Ziuc and Composition of Commercial Spelter. 
XIV. Ciidmium and its Recovery. XV. Cost of Producing 
Zinc. XVI. Design and Construction of Smelting Works. 
XVII. Examples from Practice. XV III. Proposals to 
Smelt Zinc Ore in the Blast Furnace. XIX. Manufacture 
of Zine-White, Zinc-Grey, Zinc Chloride, and Zinc 
Sulphate. 

Practical Electro-Ciieihistry. By Bertram Bloi nt, 
F.I.C., F.C.S., Consulting (Jbemist to the Crown Agents 
for the Colonies, &c. Second Inipressiou. Archibald 
Constable and Co., Jdd., Westminster, London. The 
Alucmillan Company, New York. 1903. Price 15.s. net. 

8 v<) volume containing preface, 368 pages cf subject- 
matter, and index of subjects. The text is illustrated with 
46 engravings, &c. The following are the leading themes 
treated of in this work: — I. General Principles. II. 
Winning and Refining of Metals by Electrolytic Afeans in 
Aqueous Solutions. 111. Winning and Refining Metals in 
Igneous Solutiou. IV. Winning and Refining Metals and 
their Alloys in the Electric Furnace — Carbides, Borides, 
and Silicides. V. Electro- Deposition. VI. Alkali, Chlo- 
rine, and their Products. VII. Electrolytic Manufacture 
of Organic Compounds and Fine Chemicals. VIII. Power. 

InTBODUCTiON TO AIktalluugical Chemistky. For 
Technical Students. By J. H. Stansbie, B.Se., a 
lecturer in the Birmingham Alunicipal Technical School. 
Simpkin, Marshall, Hamilton, Kent, and Co., Ltd., Lon- 
don. John Wright and Co., Bristol. 1903. Price 
45 . 6 d. net. 

Small 8vo volume, containing 197 pages of subject-matter 
and an alphabetical index of subjects. There are 46 illus- 
trations. An elementary text-book for students preparing 
for a study of the special subject. 

Method oe Dkierminino the Constituents ov Cast 
Iron. A Compilation of the Methods now in Use in 
Iron Laboratories in America, Prepared for the Metal- 
lurgical Section of the American Foundrymen’s Associa- 
tion by Herbert E. Field, Secretary of the vSection. 
(Reprinted from the Journal of the American Eoundry- 
men *8 Association, Vol. XL [IL]) New York. 1S03. 
8 vo pamphlet contnining 199 pages of subject-matter, and 
comprising the following items I. Introduction. Standard 
Methods. JI. Silicon. HI. Sulphur. IV. Phosphoius. 
V. Manganese. VI. Total Carbon. VII. Graphitic Carbon. 
VIlI. Combined Carbon. 

British and Foreign Trade aisd Industry. Memoranda, 
Statistical Tables, and Charts. , [Cd. 1761.] Price 85 . Gd, 

The Memoranda, Statistical Tables, and Charts contained 
in this return have been prepared in the Commercial, 
Labour, and Statistical Department of the Board of Trade, 
in order to provide material that may help in the considera- 
tion of certain questions of fiscal policy to which public 
attention is at present prominently directed. 

The Memoranda deal with a number cf topics having an 
important bearing on the position of the trade of the United 
Kingdom and the principal commercial countries, and on 
the industrial conditions prevailing therein, so far as light 
can be thrown on these matters by official statistics and 
information. 




Cralir »rport* 

L^GENEHAL. 

Peru; Chemical Imports op . 

Chemist and Druggntt Sept. 19, 1903. 

The following figures represent the imports of drugs and 
chemical products into Peru from 1898 to 1902. They are 
interesting as showing that Germany, the United States, 
Italv, ami Belgium are increasing their trade in these lines, 
while the United Kingdom, which formerly stood at the top, 
has been outstripped by Germany : — 


— 

1898. 

United Kint>dora 

! £ 

' 41,611 

Gerninny 

1 13.988 

U.S.A 

0.099 

Franco 

6.818 

Italy 

3,903 

Belgium 

710 

China 

i L171 

Chili 

i 778 

Spain 

1 260 

Other countries 

6,003 


1899. * 1900. j 1901. j 1902. 


£ 

£ 

£ 

£ 

88,922 ! 

80,827 

40.888 

28,076 

21,278 

20,606 

28.290 

29,146 

9,218 , 

12,140 

10,221 

16,820 

9.129 

13,182 

12,062 

11,742 

4,308 

8,997 

6,174 

0,224 

2,381 

1 2,817 

3,067 

6 261 

1,063 

1 0,071 

2,667 

2,276 

1.811 

203 

417 

2,060 

127 

! 178 

207 

853 

3,906 

4,728 

238 

2.612 


i 


As regards the total import trade of Peru, the United 
Kingdom stands pre-eminent, her share of the three millions 
odd pounds’ worth imported last year being well over one- 
with third— viz., 1,113,000/. The United States is second 
with 591,000/., and Germany third with 517,000/. 


Transvaal ; Trade op the (Six Months). 


Bd. of Trade Sept. 24, 1903. 

The following tables, showing the value of some articles 
imported into and exported from the Transvaal in the six 
months ended Juno 1903, as compared with the corres- 
ponding period of 1902, are compiled from official figures 
received at the Board of Trade from the Director of 
Customs, Pretoria : — 

Imports. 

Articles. 

Six Alonths 
j ended 
June 1902. 

1 

SixMcntlui 

ended 

J uno 1903. . 

Metnls and manufactures (include.s 
aRricultunil implements, bicycles, hard- 
ware, iron and steel manufactures, 

cutlery, machinery, Ac.) 

Leather and manufactures f includes sad- 
dlery and boots and shoes) 

BoveraKes (includes ale, spirits, wine, and 
mineral waters) 

£ £ 

961.000 : 2,432.000 

206.000 482,000 

104.000 404,000 

169.000 ; 206,000 

116.000 1 282,000 

70.000 ! 141,000 

68.000 1 103,000 

, 4,218,000 1 11,416,000 

Groceries and oilmen’s stores (includes ; 

oils and paints) | 

Soap and candles j 

Jewellery and plated ware (includes , 
clocks and watches) 1 

Total of all imports : 


Of the total value of merchandise imported into the 
Transvaal during the first six months of 1903, 4,704,000/. 
worth were sent vid Cape Colony, 4,873,000/. worth vid 
Natal, and 1,838,000/. worth vid Delagoa Bay. 

Exports, 


Articles. 

Six Months i Six Months 
ended 1 ended 
June 1902. June 1908. 

Gold 

£ 

2,790.000 1 6,680,000 
49,000 , 67.000 

1,000 i 19,000 

Coal 

Wool 


2,862,000 6,709, COO 

1 . 

Total of all exports j 
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IIl.-^TAR PRODUCTS, PETROLEUM, Etc, 

Petroleum Spirit; Carriage Coastwise of . | 

Bd, of Trade J., Sept, 24, 190.3. 

An oflBcial notice has been issued by the Marine Depart- > 
ment of the Board of Trade relative to the carriage coast- 
wise of petroleum spirit. This notice calls attention to the 
special precautions necessary, and also gives a list of rules 
which it is advisable should be observed. 

Oil Production op U.S.A. in 1902. | 

Bd. of Trade J., Sept. 9, 1903. 

According to “ Bradstreets ” (I^ew York) of 29th Aug., ; 
the preliminary report of tlie United States Geological . 
Survey gives the total oil production of that country, for j 
1902, as 80,894,.500 barrels, valued at 69,610,348 dels. This . 
is the largest quantity ever known in the history of the ; 
country. The production for 1901 was 69,389,184 barrels, j 
value 66,417,385 dols. The increase comes almost entirely ; 
from Texas and California. 1 

Petroleum ; Heating Value of . 

Entj. and Mining Sept, 12, 1903. 

Experiments made in the chemical laboratory of the ! 
University of California have demonstrated that the heating j 
value of Californian petroleum is between 10,000 and 11,000 
calories, averaging about 10,500 calories. The best coals j 
of the Pacific Coast average 7,000 to 8,000 calories; the j 
usual steam coals, much less. Comparing the cost of oil ; 
at 1 .25 dols. to 1 .50 dol.«. per barrel with the cost of coal 
on the basis of the theoretical heating values, a ton of oil 
would bo worth 6 dols. to 8 dols., against coal at 8 dols. to ■ 
9 dols. The actual difference is very much greater than ^ 
this, since there is much le.ss waste in oil heating. Numerous ' 
experiments made under boilers have shown that 4 to 4*5 
barrels of oil are equivalent to one ton of good coal, ; 
wherefore coal cannot compete with petroleum unless its | 
cost be reduced to between 4 dols. and 5 dols. per ton. 
Oil is selling now in San Francisco at less than 70 c. per I 
barrel, j 

Asphalt Exports of Sicily. 

Foreign Office Annual Series, No, 3080. 

The asphalt exported during 1902 from Sicily amounted : 
to 57,222 tons, and went to the following countries : — 
United Kingdom, 10,660 tons; Germany, 26, *50; United 
States, 6,440; France, 5.37u ; Netherlands, 4,350 ; Austria- 
Hungary, 1,750 ; Continental Italy, 480; Kgypt, 400; 
Roumania, 100 ; miscellaneous, 1,522 tons. 

lV,—COLOURlNQ MATTERS, Etc. j 

Dyestuffs and Colouring Matters; Imports of 

IN Bohemia. | 

Foreign Office Annual Series, No. 3075. i 


Year. 

Quantity. 

Value. 


Tons. 

£ 

1897 ! 

5.612 

242,7.50 

1898 

5,391 

231,417 

1899 

.3.668 

216,958 

1900 1 

4,806 

1 163,875 

1901 

4,495 

i 180,541 

1902 

4.278 

1 135,011 


Natural indigo fell from 532 tons, worth 208,383/., in 1897, j 
to 327 tons, worth 106,708/., in 1902, whereas synthetic I 
indigo imported from Germany rose during this period ! 
from 209 tons, worth 82,083/., to 1019 tons, worth 331,206/. 

English Colour Industries and German 
Competition. 

F. Evershed, Brit. Assoc. Advance Proofs, 1903. 

The exceptional progress of Germany in the coal- tar 
industries, much more rapid than her general industrial 


progress, has given tho impression that the English dye- 
stuffs trade is not only much smaller and less profitable, 
both of which are true, but is actually disappearing. 
Tile statement is sometimes enlarged from dyes to colour, 
and even to chemicals generally. The facts are that our 
annual export of chemicals increased from 7,639,000/. in 
1S80-4 to 8,820,(»00/. in 1897—1901 and 9,587,000/. in 
1902. Germany’s expoit is greater, but only in propor- 
tion to her larger ])opulation. Her unmml rate of increase, 
however, is greater than ours. Our annual export of 
painters’ colours and materials increased from 1,256,000/. 
in 1880-4 to 1,836,000/. in 1897 — 1901. 'Phe figures for 
coal-tar dyes, averaging 23I,C'0i)/. in 1882 — 1902, show a 
decline since the beginning of the period, but the trade has 
apparently been stationary in value for the last five years. 
The figures, however, are untrustworthy, owing to iminy 
sources of error. Translated from values to quautitios they 
show a Urge increase. Prices have fallen 40 per cent, in 
the last decaile. The German annual export has grown 
from 2, .500, 000/. in 1882-8 to over 4,000,000/. in 1896 — 
1902. The loss we have sustained by allowing Germany 
to appropriate the bulk of the coal-tar industries, estimated 
to produce 1 0,000, Ooo/. annually, must bo placed at a frac- 
tion of that sum, representing the differenccj between it and 
tlie annual value now being pro«iuced by tho English labour 
and capital which wmild have been diverted to the produc- 
tion of dyes, scents, and medicines. Similarly, the annual 
loss to India by the threatened destruction of her indigo 
industry by Germany would he the difference between the 
value of Indian intligo— 3,000,000/. — and the value of su^ar 
and oil, which would be produced on the same lands with 
the same labour. The loss in that case, as in the other, 
is much less than commonly supposed. (See also this 
Journal, 1903, 398-404.) 

V.^PREPAHING, BLEACHING, Etc., 
TEXTILES, YARNS, AND FIBRES. 

Flax in Ireland; Production op . 

Bd. of Trade J,, Sept. 24, 1903. 

The 35th Annual Report of the Flax Supply Association 
for the Improvement of the Culture of Flax in Ireland 
relating to tho year 1902 states tliat the flax acreage of 1902 
has fallen away by 10 ])er cent., and, although the yield of 
fibre per acre was very little short of the exceptionally 
large yield of the 1901 crop, the decrease in the supply of 
home-grown fibre (amounting to 1822 tons) is deplorable. 
Still it IS somewhat consolatory to notice that the yield per 
acre of the 1902 crop exceeded that of all other years since 
1865, exceptn»g only 1901, slightly surpassing the bumper 
crop of 1864, thus showing thiit the land under flax last 
year is fur from being fluxed out.” The quality of fibre 
of the 1902 crop was quite an average one, although not 
equal to that of 11)01, which excelled in strength and in 
yield from the hackle, the crops of very many preceding 
years. 

For the last four years flax had been one of the best 
paying crops to most cultivators. 

The following table shows the acreage under cultivation,, 
and the production of flax in Ireland for each of the last 
five years : — 


y ear. 

Acreage. 

1 Production. 

Yield per Ac 


Acres. 

Tons. 

Stones. 

I8;>s 

.34,189 

6,281 

' 29’ 14 

1899 

.31.989 

i 6.74.3 

.30 ’83 

1900 

17,451 

9,479 

31-96 

1901 

55,442 

12,797 

36-93 

1902 

49,742 

10,975 

36-30 


VH,---ACIDS, 

ALKALIS, 

Etc. 


Ammonium Sulphate; German . 

Chem, and Druggist, Sept, 19, 1903. 

The report of the German Ammonia Syndicate of Bochum 
for 1902 states that the year has throughout been signaliied 
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by favourable cooditioDs in the production and disposal 
of ammonium sulphate, being in marked contrast in this 
respect to the preceding year. English competition, 
especially active during the first half of 1902, was lessened 
by a continued advance of prices. Though the total imports 
into Germany were practically the same as in 1901 — 
44,250 tons against 44,400, of which 32,000 and 33,000 
respectively w’ere from Great Britain — the syndicate was 
able to work off its production, inclusive of 9000 tons of 
old stock. If these results,” says the report ^ are due 
in the first place to our firmness in maintaining prices, 
they are also partly due to the increasing appreciation of 
ammonium sulphate as a manure, and of its value to 
agriculture, in which it is taking the place hitherto occupied 
by Chilian saltpetre.” The total production of the syndi- 
cated works in 1902 was 57,000 tons, and was considerably 
influenced during much of the period hy the limitation of 
coke production. The production of ammoniacal liquor 
increased considerably, being 18,559 tons in 1902, as com- 
pared with 9519 tons in 1901. The report states that the 
total production of the world in ammonium sulphate is 
about 135,000 tons in Germany, 222,000 in England, 40,000 
in France, 38,000 in Holland, Belgium, &c., 45,000 in other 
European countries, 65,000 in the United States. T'he 
syndicate’s efforts to open new markets for aminouiura 
sulphate were continued during the year, including exten- 
sive experimental work in connection with viticulture. The 
Eintracht-Ticlbau Colliery ('ompany, of Steele-Ruhr, the 
Minister Achenbach Works, and the Harpen Mining 
Company have joined the syndicate during the year. 

ClIEMlOALS IN BoIIFMIA. 

Foreign Office Annual Series, No. 3075. 

The manufacture of chemicals is largely carried on 
throughout Bohemia, and the trade with the United 
Kingdom has increased from 1504 tons, worth 49,3.33/., 
in 1897 to 4076 tons, worth 130,000/., in 19o2 ; the imports 
from the United Kingdom during this period also increased 
from 554 tons, worth 50,750/., to 823 tons, worth 59,967/. 

Sdlpiiuh Pkoduction of kSicily. 

Foreign Office Annual Series, No. 3080. 

The following statement shows the condition of the 
sulphur trade of Sicily during 1902 as compared with 
1901 


Sulphur exported from Sicily, . 
Stock in hand on Poceinber 31 . 


Viri.^GLASS, POTTERY, AND ENAMELS. 

Glass and China Production of Bohemia. 

Foreign Office Annual Series, No, 3075. 

The value of glass and glassware exported from Bohemia 
in 1902 was 1,942,917/., but has decreased since 1900 by 
254,291/. The trade with the United Kingdom was 346,292/. 
in 1902, a falling off on the previous year of 70,375/. 

The export of china and porcelain rose from 684,000/. in 
1897 to 812,375/. in 1902. The value exported to the 
United Kingdom in 1902 was 79,250/., a decrease on 1901. 
of 11,333/., but an increase on 1897 of 42,750/. (See also 
this Journal, 1903, 1072.) 

Porcelain Pipes for Waterworks. 

U.S. Cons. Reps., No. 1746, Sept. 1, 1903. 

The Meissen China Factory in Saxony, is making porce- 
lain water-pipes. These pipes are very thin, and glazed, 
and are imbedded kflron pipes, the space between the two 
substances being filled up with cement, China pipes, with 
the average diameter of ordinary water-pipes, will cost about 
3000 marks per mile ; if produced in large quantities, their 
price could probably be reduced. 


X.--METALLURGY. 

Chrome Iron Ore; Production of , in the 

United States in 1902. 

Iron Age, Aug. 27, 1903. 

The annual report of the United States Geological Survey 
on the production of chrome iron ore in 1902 shows an 
output of 315 short tons, valued at 4567 dols., as compared 
with 368 tons, valued at 5790 dais., in 1901. California 
was the only State to produce any chrome ore in 1902. 

Copper Production in the United States in 1902. 

Iron Age, Aug. 27, 1903. 

The report of the survey on the production of copper in 
1902 states that, as compared with 268,782 long tons in 
1901, the total production of copper last year was 294,423 
tons, of which the Lake Superior district produced 76,165 
tons, or 25 * 9 per cent. ; Montana, 1 2 8,97 5 tons, or 43 • 8 per 
cent.; and Arizona, 53,547 tons, or 18*2 percent. This 
is an increase in the total production of 25,641 tons, or 
nearly 10 per cent, as compared with 1901. 

Tungsten, Molyddenum, Uranium, and Vanadium in 
THE United States; Production of . 

Iron Age, Aug. 13, 1903. 

The report of the United States Geological Survey upon 
the production of tungsten, molybdenum, uranium, and 
vanadium for 1902 gives the production of crude tungsten 
ores in the United States during 1902 as 183.1 tons, of 
which not more than a few tons were sold. In 1901 the 
production amounted to 179 tons of concentrated ore valued 
at 27,720 dols. The larger part of the production of 1902 
was from Colorado, with a smaller amount from Connecti- 
cut. There were no new localities developed during 1902, 
and all the production was from the old deposits. 

Molybdenum.— With the exception of a tew tons mined 
for experimental purposes, the entire production of com- 
mercial molybdenite was by a mining company of Seattle, 

1 Washington, from their property in the western part of 
Chelan County. This production amounted to about 12 tons, 
approximately the same as that of 1901, but none of the 
product was ship])cd in 1902. The value of these molyb- 
denum ores is very erratic, the highest price quoted being 
1500 dols. per ton and the lowest 100 dols. It is very 
probable that, with any constant demand for these ores, they 
would be furnished in quantity at a price varying from 
100 dols. to 200 dols. per ton for a 5U to 55 per cent. ore. 

Uranium and Ua/iadmw.— There was a marked increase 
ID the production of uranium and vanadium minerals in 
1902, which, as reported to the survey, amounted to 
3810 tons, valued at 48,125 dols., or 12-63 dols. per ton. 
This, of course, represents the crude ore. la 1901 the 
production was 375 tons of crude ore. A portion of the 
uranium ore was treated, giving a concentrated product of 
25 tons, which was valued at 8000 dols. or 320 dols. p^r 
ton. What percentage of uranium oxide this concentrated 
ore contained is not known. The crude vanadium ore, of 
which there were 3000 tons produced, contained from 
2*5 — 4 per cent, of vanadium oxide, aud the crude uranium 
ore from 2*5 to 5 per cent, of uranium oxide. All of this 
production was not sold in 1902. 

Mercury Production of U.S. A. in 1902. 

Bd. of Trade J., Sept. 17, 1903. 

The production of mercury amounted to 34,451 flasks ol 
76 J lb. each, valued at 1,500,412 dols., as compared with 
29,727 flasks, valued at 1,382,305 dols. in 1901. Californu 
contributed the greater part of the output, amounting tc 
29,190 flasks, as compared with 26,720 flasks in 1901 
Texas reported 5252 flasks, as compared with 2932 flaski 
in 1901. Oregon, which furnished 75 flasks in 1901 
reported no production during 1902, the mercury mininj 
operations in that State being limited to development work. 
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XVL— SUGAR, STARCH, Etc, 

Sugar Regime in Franck ; Nbw . 

U.S. Cont. Reps., No. 1749, Sept. 15. 1003. I 

On September 1, 1903, the new law removing nearly CO | 
per cent, of the Customs and intermil revenue tax on su^^ar ! 
came into effect. In 1887 the tax on French sugar, whether j 
imported from the colonies or njanut'actured at home, was I 
fixed at 58 frs. per 100 kilos, plus 6*75 frs. additional on ' 
sugar imported from other countries than h ranee and lier i 
possessions. In 1897 this tax was maintained and exporters ! 
of sugar were granted an export bounty of about 1 0 frs. per i 
100 kilos, on all French sugar exported to foreign countries. : 
The new law reduces the customs and interual- revenue tax i 
from .58 frs. to 24- 1 frs. per 100 kilos., and also suppresses ■ 
the export bounty. ^ i 

The current retail price for white cut loaf in France at i 
present is I *05 francs per kilo. ; fer white granulated sugar, ^ 
good quality, 1 franc per kilo. On and after September I | 
It is understood that white cut loaf will be generally reduced 
from 1*05 francs to 65 centimes per kilo., and white ' 
granulated from I franc to 60 centimes per kilo. The ; 
cheaper sugars will be correspondingly reduced. One of j 
the results already anuouuctd for September I will be the , 
reduction of 20 centimes per kilo, on the price of chocolate, 
which is one of the most important staples of the country. 
The manufacturers of French sweet biscuits have also 
announced a reduction of 5 centimes per pound. Owing to 
the high price of sugar, France has heretofore imported from 
England a very considerable percentage of her fruit pre- 
serves. One result of the new law will probably be the 
largely increased manufacture of products of this nature in 
France and consequent loss to British exports. 

Sugar Production of Germany. 

Bd, of Trade J., Sept 24, 1903. 

The Reichsanzeiycr for Sept. 14 publishes statistics of 
the production of sugar in Germany during the 13 
months from /Vug. 1, 1902, to Aug. 31, 1903. As a 
result of new regulations in regard to sugar taxation in 
Germany, the sugar eainpaigii which formerly ran from 
Aug. 1 of each year to .July 31 of the following, will, from 
this year onwards, commence with Sept. 1 and run to 
Aug. 31. During the 13 months from Aug. 1, 1902, to 
Aug. 31, 1903, 11,255,958 metric tons of raw beets were 
used, whilst 1,511,995 metric tons of raw and 1,449,600 
metric tons of re‘fined sugar were produced, the total out- 
put expressed in terms of raw sugar being calculated at 
1,774,462 metric tons. During the corresponding 13 
months of 1901-1902, 16,012,867 metric tons of raw beets 
were used, and 2,042,035 metric tons of raw and 1,433,542 
metric tons of refined sugar produced. 

Nkw Saccharine Plant. 

U.S. Cons. Reps., No. 1748, Sept 14, 1903. 

The Technical Review of Berlin states that a plant has 
recently been found in South America which contains a 
considerable quantity of saccharine matter, is not ferment- 
able, and possesses an unusually strong saccharine taste. 
The plant is of the same species as the German Kunigun- 
denkraut (^Eupatorium cannahinum), is herbaceous, from 
8 to 12 ins. high. Its botanical name is Eupatorium 
rebandium. According to experiments made at the Agri- 
cultural Institute at Asuncion, this plant is said to yield a 
substance which is from 20 to 80 times as sweet as ordinary 
cane or beet sugar. 

XVII.^BREWING, WINES, SPIRITS, Etc. 

Alcohol; Duti-Fbbb — , fob Scientific Research. 

Sir H. E. Rfcoe.^Brit. Astoc. Advance Proofs, 1908. 

Sir Henry Roscoe reported that the Government had 
made a small concession in the matter, but it applied only 
to the common 96 per cent. aloohoL Pore, or *• abeolote,*' 
alcohol was not made by manofaeturera in this country. 


because of the heavy duties on the materials involved. 
There were many chemicals required by the chemist in the 
manufacture of which large quantities of puro alcohol were 
needed. The alcohol formed uo part of the finished drug, in 
which it did not appear, yet the manufacturer had to pay the 
heavy duty on the alcohol he used for umnufaotiiriiig. Crude 
alcohol in the form of methylated spirit might be used 
for all sorts of trade and domestic purp(»ses, but the pure 
alcohol needed by the scitMitifie worker, or that eonsiimed 
in large quantities in preparing his materials, must pay the 
same duty as the rujueur brandy sipped by the hon vhant 
after his feast. Tins was not only a gross impositivin on 
pcleutific education and research, but drove our sclnuds and 
colleges to Gmnany for drugs in tho making of which pure 
alcohol was iieedtMl. 

XVI II. B.— SANITATION. 

Shkkf Dll-s, ; Cauriaok of . 

Bd. of Trade J., Sept. 24, 1903. 

'fhe attention of the Board of Trade has been called to the 
dangers which may arise from packages of sheep dip and 
fimilar preparations containing poison being so stowed on 
board ship as to become dama</ed, and to cause their 
contents to escape, and mix with articles used for human 
food, which limy also form part of tho cargo of the vessel. 

It is very important that all such packages, boxes, or 
cases intended for export should be marked on the outside 
with the word “ Poison,” in hdters at least as conspicuous 
as the address, so that shipowiuTs who carry these goods 
may know the nature ol the contents of the packages they 
are dealing with, and stow them accordingly. 

XIX.’-PAPER, PASTEBOARD, Etc. 

Carbon Papekk ; Carriage of , on board Ship. 

Bd. of Trade J., Sept. 24, 1903. 

A further notice has been issued stating that carbon 
papers, containing, as they do, fatty substances and finely- 
divided carbon, or compounds of carbon, are liable, under 
certain conditions, to some ri«k of spontaneous ignition. 

If a limiteii number of sheets is packed in air-tight tins 
within a suitable case, uo objection need be raised to their 
carriage as general cargo. 

If carried in any quantity, and not packed in such tins, 
they should be carried as deck cargo only, 

XX.^FINE CHEMICALS, Etc. 

Sicilian Products. 

Foreign Office Annual Series, No. 3080. 

Among the articles exported from Sicily last year were 
the following, the bracketed figures being the exports for 
1901 : Olive oil, 1906 tons (1360) ; essential oils, prin- 
cipally lemon, bergamot, and orange, 425 tons (302 tons) ; 
tartaric acid, 25 ton8(l J tons) ; citric acid, 27 tons (79 tons); 
wine-lees, 6003 tons (4700 tons); calcium citrate, 2260 
tons (870 tons) ; concentrated lemon-juice, 2200 tons 
(1,741 tons). From Palermo the following articles were 
exported last year, compaied with the years 1900-1901 


1 

i 

1 

1900. 

1 

1901. 1 

1902. 

Essential oils 

Olive oil 

Tons. 

08 

745 

i 

Tons, i 
72 

2,174 1 

Tons 

62 

2.470 

Tartar. 

1,6.88 

1,842 

Citrate of lim*' 

' 'svo 

446 

627 

0|.5^ngp peel 

69 

101 

1 Amon illiM 

; 767 

498 

896 

Sulphur 

j i;i.6io 

1.3,808 

6,486 
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patent liiU 

thcMliftc, [A.] meaiii **Applicfttioti for Potent,** and 
[0.8.], ** Complete SpeoiflcatioD Accepted.** 

Where a Oomplete Specification accompanieii an Application, an 
aaterisk is affixed, dates given are (i) in the ease of Applies* 
'tions for Patents, the dates of application, and (ii) in the case of 
Oomplete Speoificationa Accept^, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

Oomplete Speciftoationi thus advertised as accepted are open to 
dnspeotion at the Patent Office immediately, and to opposition 
within two months of the said dates. 


1.— PLANT. APPARATUS, AND MACHINERY. 

[A.] 19,962. Meyer (Meyer and Arbuckle). Means of 
evaporation lor the concentration of saccharine, 
syrups, brine, or other fluid.* Sept. 16. 

„ 19,964. Schwarzhaupt. Liquid diffuser.* Sept. 16. 

„ 19,993. Greiner. Evaporating and boiling down 

apparatus. Sept. 16. 

„ 20,049. JHowortli (Eyde and Birkeland). Method 

of producing powerful chemical reactions in 
gasea or gas mixtures, and apparatus therefor.* 
Sept. 17. 

„ 20,126. Heiieke. Evaporating and drying materials. 

Sept. 18. 

„ 20,163. Bloxam (Lilian). Treatment of liquids 

with ozonised air or other gaseous ozone mix- 
tures. Sept. 18. 

„ 20,370. Schmidt. Process and apparatus to draw 

off oily fluids.* Sept. 22. 

„ 20,653. Lillie. Evaporating tubes for evaporators.* 

Sept. 25, 

„ 20,777. McNeil and McNeil. Evaporating or con- 

centrating apparatus. Sept. 28. 

„ 20,795, Blasberg. Kefinicig apparatus.* Sept. 28. 

'[C.S.] 21,650 (1902). Field. Manufacture of acid-proof 
vessels, &c. Oct. 7. 

„ 23,665 (1902). Ingham, Langtou, and Ingham. 

Continuous kiln. Sept. 23. 

„ 26,836 (1902). Foster. Apparatus for evaporating 

liquids. Sept, 30. 

„ 27,473 (1902). Bamber. Centrifugal separators. 

Oct. 7. 

„ 4537 (1903). Mark. Apparatus for subjecting 

materials to the action of gases. Sept. 30. 

„ 18,292 (1903). McKnlght. Apparatus for con- 

densing fumes formed in volatilisation processes. 
Sept, 80. 

IL—FUEL, GAS, AND LIGHT. 

JA.] 19,929. Catier. Generators for power gases.* 
Sept. 16. 

„ 20,265. Dunlop. Gas producing plant. Sept. 21. 

„ 20,3 <S. Wedekind and Pdrschke. Production of a 

porous, hard electrode mass, insoluble in alkalis, 
from metallic oxides or metallic powders.* 
Sept. 21. 

„ 20,315. Strenge. Furnace for making coke from 

peat, &c. Sept. 21. 

„ 20,330. Pooloy and Poulson. Apparatus for en- 

riching coal gas or other gas. Sept, 22. 

„ 20,412. Elworthy and Williamson. Manufacture 

of gas for illuminating, heating, and power 
purposes. Sept. 22. 

„ 20,420. Ekenberg. Manufacture of fuel from peat, 

waste wood, coal substances, &c.* Sept, 22. 

„ 20,556. Lake (Gea. f. Fliissige Gase, R. Pictet & 

Co.). Method for increasing the intensity of 
incandesoent light. Sept. 24. 

„ 20,570. South. Manufacture of combustible gas. 

Sept. 24. 

„ 20,574JWirson. Gas producing furnaces. Sept. 24. 

„ 20.677. Holmes. Apparatus for extracting tar from 

illuminating Sept. 25. 

„ 20,678. Cerasoli. Gas producers. Sept. 25. 

20,831. McLean and Paterson. Treatment of peat. 
Sept. 28. 


[A.] 20,850. Cerasoli. Gas producers. Sept. 28. 

„ 20,868. Tweedale and Smalley, Apparatus for 

cooling and purifying producer gases. Sept. 29, 

„ 20,941. Midgley. Furnaces. Sept. 29. 

„ 21,149. Crossley and Rigby. Gas producers. 

Oct. 2. 

„ 21,221. Joyner. Intensifying the incandescent 

mantle light. Oct. 3. 

„ 21,300. Birkbeck (Shedlock). Artificial fuel and 

the manufacture thereof. Oct. 3. 

[C.S.] 14,077 (19('2). Whitfield. Gas producers. Sept. 80. 

„ 22,282 (1902). Fowler and Medley. Apparatus 

for cleansing gas from producers, blast furnaces, 
and coke ovens. Sept. 23. 

„ 24,371 (1902). Clay. Manufacture of water gas. 

Oct. 7. 

„ 25,057 (1902). Siemens. Regenerative gas re- 

heating furnaces. Oct. 7. 

„ 25,319 (1902). Oowson. Manufacture of generator 

gas, and apparatus used therewith. Oct. 7. 

„ 26,195 (1902). Schill and Lane. Purification of 

gas. Sept. 30. 

„ 26,709 (1902). Wilson. Gas producers. Sept. 23. 

„ 27,416 (1902). Grice and Dewey. Means for 

intensifying the illumination of incandescent 
mantles. Uct. 7. 

„ 27,917 (1902). Schill. Apparatus for washing and 

similarly treating gas. Sept. 23. 

„ 12,477 (1903). Marechal and Barriore. Gas pro- 

ducers. Sept. 23. 

„ 14,305 (1903). Boult (Seydel). Cupola furnaces. 

Sept. 23. 

„ 16,263 (1903). George. Gas producers. Sept. 30. 

III.- DESTRUCTIVE DISTILLATION, TAB 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[C.S.] 21,145 (1902), Wetter (Riitgerswerko A.-G.). 
Deodorisation of tar and mineral oils. Oct. 7. 

„ 13,837 (1903). Wegelin. Manufacturing soot or 

lampblack from tar and other carbonaceous 
substances. Sept. 30. 

„ 16,641 (1903). Catch pole and Catchpole. Purifi- 

cation of naphthalene and anthracene. Sept. 23. 

IV.— COLOURING MATTERS AND DYESTUFFS. 

[A.] 19,973. Johnson (Kalle and Co.). Manufacture of 
colouring matters containing sulphur and of 
intermediate products. Sept. 16. 

„ 20,151. Johnson (BadischeAnilin und Soda Fabrik), 

Manufacture of anthracene colouring matters. 
Sept. 18. 

„ 21,019. Coaway and The United Alkali Co., lAd. 

Manufacture and prodiictiou of black colouring 
matters. Sept. 30. 

[C.S.] 22,824 (1902). Imray (Meistcr, Lucius and Brfi- 
ning). Manufacture of a sulphurised dyestuff. 
Sept. 23. 

„ 23,831 (1902). Imray (Meister, Lucius und Brtt- 

ning). Manufacture of a red azo dyestuff. 
Sept. 23. 

„ 24,869 (1902). Meyenherg, L4vy, and Clayton Anh 

line Co. Manufacture of aromatic bases. Sept. 23 

„ 25,851 (1902). Imray (Meister, Lucius und Bril= 

niog. Manufacture of bluish black sulphurised 
dyestuffs. Sepl. 30. 

V.-PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 20,476. Mascelli. Dyeing apparatus. Sept. 33. 

„ 20,589. Young and Waddell, Method of prepar 

ing fiax and tow for spinning. Sept. 24. 

„ 20,925. Thompson (Wegmano and Co.). Method 

of and apparatus for dyeing cotton and the like 
Sept. 29. 

„ 20,942. De Naeyer. Dyeing vats. [Belgian Appl 

Oct. r, 1902.]* Sept. 29. 
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[A.] 20,959. De Naeyer. Apparatus for dyoiug, bleach- ' 
ing, aud merceriHing textile materials. [Belgian j 
Appl., Dec. 31, 1902.]* Sept. 30. i 

„ 21,252. Coventry. Process of sizing or weighting ! 

yarn. Oct. 3. | 

[C.S.] 21,097 (1902). Hildyard. Multicolour printing, j 
Sept. 30. i 

„ 23,580 (1902). Printing Art Co., Black and Mow- ! 

bray. Means for multicolour printing. Sent. 30. i 
,, 25,990 (1902). CJolnurn and Colburn. Machines | 

for scouring or washing wool. See. Oot. 7. ! 

„ 17,608 (1903). llardcastle. Machinery for treat- | 

ing cloth or yam with liquors, gases, or vapours 
in motion. Oct. 7. 

„ 18,675 (1903). Cadgene. Process for printing tex- 

tile fabrics. Oct. 7. 

VI.— COLOURING WOOD, PAPER, LEATHER, Etc. 


[A.] 20,141. Booth and Crosland. Furnaces or kilns 
suitable for calcining limestone, See. Sept. 18. 

„ 20,262. Lauder and Ferguson. Imitation building 

stone. Sept. 21. 

„ 20,421. Ilewetl (Patent Artistic Stone Co.). Manu- 

facture of artiticial stone. Sept. 22. 

[C.S.] 22,717 (1902). Putnam. Composition to be mixed 
witli or applied to eement and the like. Sept. 23. 

„ 22,735 (1902). Bamber. Manufacture of Portland 

cement. Sept. 23. 

„ 22,898 (1902). Hollings and llolliugg. Refractory 

inalerial. Oct 7. 

„ 2.'), 221 (1902). Engels. Production of 6reproof 

materials. Sept. 23. 

„ 17,812 (190,3). Klctlscli (Kleftscb). Manufacture 

of bricks from slate waste and lime. Sept. 23. 

,, 18,284 (1903). Mersbon. Refractory articles of 

munnfiicture. Oct. 7. 


[A.] 20,?24. Hansford (Cvassella and (>o.). Production 
of two-coloured effects upon straw or mixed 
straw aud chi]) plaits. Sept. 21. 

[C.S.] 17,808 (1903). Brenner. Preparing \vood for 
taking colouring matter. Sept. 30. 

VII.— ACIDS, ALKALIS, SALTS, Eto. 

[A.] 20,038. Lee. Manufacture of cyanide of potassium. 
Sept. 17. 

,, 20,069. Davis. Manufacture of alkaline prussiates. 

Sept. 17. j 

„ 20,497. Kowalski aud Moscicki. Nee wwder XL ' 

20,655. Evans (Elektrochemischo Werke). See 
under XL ' 

„ 20,797. Woltereck. Production of ammonia. 

Sept. 28. : 

„ 21,122. ,Iaubert. Preparation of oxygen. [French 

Appl., Oct. 27, 1902.]* Oct. 1. 

„ 21,154. Macnab (Grithn and Hart). Process 1 

for the production of chemical compounds. | 

Oct. 2. I 

[C.S.] 18,015 (1902). Thwaite and Denny. Producing ' 

zinc oxide. Sept. 23. I 

„ 20,657 (1902). (Jasper (Comba). Recovery of j 

copper from solutions containing it. Sept. 23. j 
„ 21,120(1902). Pictet Syndicate, Ltd. Method of 

producing liquid air. Sept. 30. 

„ 25,683 (1902). Spence and P. Spence and Sons. 

Manufacture of compounds of alumina. Sept, 80, 

„ 26,916 (1902). Winsloe and Hart. Apparatus for 

thfi manufacture of sulphuric acid by the chamber 
process, Oct. 7. 

„ SC (1903). Grossmann and Grossmaun’a Cyanide 
Patents Syndicate. Manufacture of cyanides 
and the recovery of bye-products. Sept. 30. 

„ 15,752 (1903). Schilling and Kreirer. Mode of 

continuously extracting ammonia from the 
sewerage waters of towns. Sept. 23. 

VIII.— POTTERY, GLASS, AND ENAMELS. 

{A.] 19,718. Johnson. Liquid or medium for mixing I 
with colours used in decorating ceramic Ware. ' 
Sept. 14. j 

„ 20,679. Arbogast. Methods of manufacturing glass* i 

ware. [U.S. Appl., Sept. 30, 1902.]* Sept. 25. i 
„ 21,063. Ellis. Duplicated kilns for burning pottery, : 

glass, &c., the smoke being destroyed. Oct. 1. i 

|[C.S.] 20,495 (1902). Gourmont. Imitation ceramic ware. 

Sept. 30. I 

„ 20,586 (1902). Goebel. Firing kilns for porcelain 

aud the like. Sept. 23. ! 

IX.— BUILDING MATERIALS, CLAYB, MORTARS, 
AND C5EMBNTS. 

[A.] 19,784. Kroll. Preservation of timber. Sept. 14. 

„ 20,028. Sadler. Brick kilns. Sept. 17. 

„ 20,080. Delpbin. Manufacture of artificial stone 

made largely from slow- setting plastic or semi- 
plastic materials. Sept. 17. 


X. -METALLURGY. 

[A.] 19,783. Dclprat. Extracting zinc and other sul- 
phides from their ores.* Sept. 14. 

„ 19,92 4. Simpson (Simpson). Retort for distilling 

or treating zinc and other ores. Sept. 16. 

.. 19,981. Price. Furnaces, especially for the separa- 

tion of gold or other precious metals from waste, 
&c. Sipt. 16. 

„ 20,001. Cowper-Coles, Sterne, and the Cowper- 

Coles In ventionn Development Co., Idd. Process 
for rendering silver nntarnishable. Sept. 17. 

„ 20,285. Blaekmore. Machine for separating ores 

and other minerals by electromagnets. Sept. 21. 

„ 20,288. Brookes (Berliner Blcchemballage Fabr. 

Gerson). Producing coloured impressions on 
metal plates. Sept. 21. 

„ 20,419. Sulmau and Kirkpatrick-Picard. Separation 

of minerals from ores and gangue. Sept. 22. 

„ 20,709. llilpert and Pauli. Producing a bright 

metallic coating on paper, leather, &c. Sept. 26. 

„ 20,758. Siirenseu, Process for hardening alu- 

minium. Sept. 26. 

„ 20.785. Jleyc. Improving and hardening steel and 

iron. Sept. 28. 

„ 21,187. Carson and Ogle. Treatment of zinc and 

other ores. Oct. 2. 

„ 21,220. Cowper-Coles. Recovering copper from 

its alloys. Oct. 3. 

„ 21,287. Dejey. Pmgraving and etching metal. 

Oct. 3. 

„ 21,299. Garrard and Ferranti. Removal of scale 

from iron and similar metals. Oct. 3. 

[C.S.J 20,084 (1902). Evans (Klektrochemische Werke). 
Production of metallic calcium. Sept. 23. 

„ 21,391 (1902). Conein. Process of treating matts 

and raw metals in reverberatory furnaces. 
Sept. 23. 

„ 23,644 (1902). Just, Jenkins, aud Frith. Manu- 

facture of a new metallic alloy or metal. Oct. 7. 

„ 24,248 (1902). Talbot. Manufacture of steel or 

ingot iron. Sept. 23. 

„ 26,280 (1902). Marks (Delprat). Extraction of 

zinc and other sulphides from their ores. Oct. 7. 

„ 26,466 (1902). Conein. Treatment of matts and 

raw metals in metallurgical hearth furnaces. 
Oct. 7. 

„ 17,434 (1903). Mills (Bradley). Reduction of 

iron and otlier melals from their ores. Oct. 7. 

XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 20,497. Kowalski and Moscicki. Plant for producing 
nitric products by electric discharges in gaseous 
mixtures.* Sept. 23. 

„ 20,655. Evans (Elektrochemische Werke). Elec- 

trolytic production of alkaline earth metals, more 
especially calcium. Sept. 25. 

„ 20,685. Simm and Denny. Electrical resistance 

furnaces. Sept. 26. 


B 
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f \ 1 20,889. Kellner. ProcesH and apparatus for the 
electrolysis of chlorides of the alkalies.* 
Sept. 29. 

21,104. Blackman and Warren. Electrolyte for 
batteries and method of preparing ihe ingredients 
for same. Oct. 1. 

[C.S.] 19,999 (1902). Fiedler and PuchmQller. Secon- 
dary battery elements. Sept. 

XII. FATS, FATTY OILS, WAXES, AND SOAP, 

rC.S.l 25,492 (1902). Blake. Apparatus for testing the 
lubricating power of oils, greast-s, and other 
lubricants. Sept. 23. 

Xin.— PIGMENTS, PAINTS I RESINS, VARNISHES, 
INDIA-RUBBER, Etc. 

Pigrments, Paints. 

re.S.] 22,663 (1902). Oliphant and Elworlhy. Process 
and apparatus for the manufacture of white lead. 
Sept. 30. 

17.784 (1903). Armbruster and Morton. I ro- 
cesses of making pigments. Oct. 7. 

17.785 (1903). Armbruster and Morton. Com- 
positions of matter to he used for pigments, and 
process of making the same. Oct. 7. 

B.^Resins^ Varnishes. 

[A.] 21,020. Johnson (Foelsing). Treatment of pro- 
ducts containing gums and resins for the separa- 
tion and ohtainment of the gums aud resms 
therefrom. Sept. 30. 

[CS.] 18,714 (1903). Horst. Manufacture ot linoleum. 
Oct. 7. 

C. — India-rubber^ ^c. 

[A.] 19,884. Panzetta and Frost. Vulcanising appa- 
ratus. Sept. 15, 

XIV.— TANNING. LEATHER, GLUE, AND SIZE. 

[A.] 20,063. Horn. Preparation of a clear solution of 
casein. Sept. 17. 

[C.S.] 16,038 (1902). Parsons. Tanning. Sept. 30. 

20,318 (1902). Bieri(!h. Manufacture of meal from 
raw horn. See., suitable for the production of a 
homogeneous horn substance. Sept. 23. 

7492 (1903). Magnus. Leather, and process of 
treating the same, Oet. 7. 

„ 17,817 (1903). Glascl. Tanning machines. Sept. 23. 

XV.— MANURES. 

[C.S,] 20,679 (1902). Metcalfe. Manufacture of manures 
from waste animal materials. Sept. 30. 

XVI.— SUGAR, STARCH, GUM, Etc, 

TA.l 19,962. Meyer (Meyer and Arbuckle). See under J. 

rC.S.I 15,274 (1903). Whiteman (Synd. Exploitation Brev. 

^ * Hlavati). Extraction of the crystallisable sugar 

in saccharine lic|uids obtained from beetroot or 
sugar caue. Sept. 30. 

XVIL— BREWING, WINES. SPIRITS, Eto. 

[C.S.] 25,438 (1902). Scott. Purification of spirit. 

Sept. 30. - • , ir 

14,839 (1903). Lapp. Process of coating metallic 
fermenting vats and storage vessels for beer. 
Sept. 23. 

15,935 (1903). Kubessa. Brewing process. Sept. 13. 

XVIIL— FOODS; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A.-^Fooda. 

[A.] 20,630. ^pewer. Butyrometers. Sept. 25. 

B.^Sanitation ; Water Purification. 

[A.] 19,916. Woodall, Water purifying apparatus. 

Sept. 15. 


[A] 20 021. Turner. Treatment of trade effluent. 

SepL 17. - ^ . 

20,025. Cowie. Bacterial bed system of treating 
” effluents centaining matter in suspension. 
Sept. 17. , f, 

20,711. Stiff. Bacteria and filter beds. Sept. 26. 

* 20,832. McLean and Paterson. Treatment of 

sewage. Sept. 28. r . • i 

[C.S.] 26,756 (1902). Candy. Preparation of materials 
^ " for use in filter or bacterial beds. Oct. 7. 

15,792 (1903). Schilling and Kremer. See under 

Vll. 

C. — Disinfectants. 

rA.l 19,837. Kosttrs. Forming solutions of antiseptics 
‘ which are otherwise insoluble or not easily 

soluble. Sept. 15. 

XIX.— PAPER, PASTEBOARD. Etc. 

fA.l 21,080. Viscose Syndicate, Ltd., and Cross. 

^ Method of refining or purifying viscose.* 

Sept. 30. - -n . 

re.S.] 20,575 (1902). Camara and Egana. Extracting 
cellulose from sugar caue trash, pulp, or residues 
and similar products, for making pulp for paper, 
pasteboard, &c. Sept. 30. 

24,542 (1902). Kellner. ;Manufaeture of cellulose. 
Sept. 23. 

XX.— FINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

[A.] 19,805. Johnson (Deutsche Cold und Silber 
Seheiileanstalt vorm. Roessler). Manufacture 
of prussic acid. Sept. 15. 

„ 20,223. Thompson (Moller and Linsert). I ro- 

ducts of condensation from dioxybenzenes with 
formaldehyde and ammonia.* Sept. 19. 
fC S 1 26,271 (1902). Iniray (Meister, Lucius und Brtt- 
ning). Manufacture of substitution products of 
4 - uinido - 2.3 - dimethy l- l-pheDyl*5-pyrazolone8 
and homologues thereof. Sept. 23. 

26,362 (1902). Wetter. (Tleiue aud Co.). Manu- 
facture or recovery of terpeue alcohols and the 
manufacture of perfumes. Oct. 7. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 19,075. Joly. Production of photographs, &c. in 
colours. Sept, 16, 

,, 20,106. Rowlands and Gooch. Colour photogra- 
phy. Sept. 18. ^ c A • 

„ 20,325. Zimmermann (Chem. Fab. auf Action, 

voim. Scheriug). Photographic paper. Sept. 21. 
20,134. Hill and IToung. Reproduction of copies 
of drawings. Sept. 23. 

[C.S.] 25,243 (1902). Sandell Films and Plates, Ltd., and 
Smalley. Photographic films. Sept. 23, 

25,244 (1902). Starnes. Photographic printing 
process. Sept. 23. 

XXll.— EXPLOSIVES, MATCHES. Etc. 

[A.] 19,717. Mooney. Wax matches or vestas. Sept. 14. 

„ 19,817. Nicholas. Explosives. Sept. 14. ^ 

„ 20,216. Bielenfeldt. Explosives or blasting com- 

positions. Sept. 19. 

„ 20,965. Curtis and others. Explosives. Sept, 30. 

„ 20,999. Luck. Mauufacture of explosives. Sept. 30. 

[C.’s.] 22,895 (1902). Markl. Safety match or like ignit- 
ing composition. Sept. 30. 

25,540 (1902). Wetter (Westfalisch - Anhalt. 
Spreogstoff-A.-G.). Explosives. Sept. 00. 

„ 26,802 (1902). Dreany. Explosives for blasting 

purposes. Sept. 23. /-,.!• 

., 26,891 (1902). Johnson (Chem. Fabr. Gnesbeim 

Elektron). Igniting compositions for matches. 
Oct. 7. 

„ 17,946 (1903). Sachs. Safety fuses. Sept 30. 
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pridd, South Wales, Cbcinlst. 

Baker, Arthur, 93, IJIuekburu Road, Darwen, Lancashire, 
Assistant Chemist. 

Baldwin, F. H., Bergenport Chemical Works, Bayonne, 
N.J., U.S*A., Superintendent. 

Barreto, Ignacio de Barros, Engeiibo do Mcis da A^argea, 
Pernambuco, Brazil, Manager (Sugar Factory). 

Bateman, A. 11., 34, Bridge Avenue, Hammersmith, W., 
Chemist. 

Bolara, Dr. Herb. W., Leith Technical College, Leith, N.B., 
Lecturer in Chemistry. 

Brassard, Fred, a., Messrs. Hover and Wolf, 4(>, Vicar 
Lane, Bradford, Yorks, Aniline Colour Importers. 

Burr. Edwin H., 18, Cedar Street, New York City, U.S.A., 
Importer of Essential Oils. 

Carneiro da Cunha, J. M., Comp. Agricola and Mercautil, 
Rua do Apollo 28, Pornambueo, Brazil, Manager. 

Chapman, George W., Swift Fertilizer Worlcs, 913, Pruden- 
tial Building, Atlanta, Ga., U.S.A., Superintendent. 

Clark, Augustus, Fuudicao do Bow'man, Caixa 57, Recife, 
Pernambuco, Brazil, Mechanical Engineer. 

Colbert, W., British South African Dynamite E’actory, 
Modderfontein, Transvaal, Analytical Chemist. 

Collier, Pierre, Companhia Industrial Pernambucana, Per- 
nambuco, Brazil, Civil Engineer. 

Cortright, R. M., 20, South Centre Street, Bethlehem, Pa., 
U.S.A., Assistant Chemist. 

Cowan, Wallace, c/o The Stirling Boiler Co., Ltd., 
Motherwell, N B., Analytical Cliemist. 

Dannenbaum, Dr. H , 3346, Frankfort Avenue, Phila- 
delphia, Pa., U.S. A., Secretary and Treasurer (National 
Ammonia Co.). 


Dempsey, John C., 29, North E'ront Street, PhUudolpbia, 
Pa., U.S.A., Aniline Merchant. 

Diamond, AVilliam, c/o Simon •Curvt'^s, Ltd., Barrow Col- 
lieries, near Barnsley, shire, Works Manager. 

Eaton, Edward N., 1628-3 IT), Dearborn Street, Chicago 
111, U.S. A., Chemist. 

Evans, F. Sparke, Avonsidc Tannery, Bristol, Tanner. 

Fotheringham, John, Nansori Mill, Rewa River, Fiji, 
Chemist. 

Freeman, L. E., Room 503, 26, Broadway, New York City, 
U.S. A., 'rechnieal Chemist. 

Fudge. T., c/o Orford Ck>pj)er (\>., New Brighton, N.Y., 
U.S. A., ('hemist. 

Grundy, F. B irnex, N'icloria Mills, Bredhury, near Stock- 
port, IVchnical (diemist. 

llasenclev( r, Max, Cheniische Fabrik Rhenania, Aacdien, 
Prussia, Chemical Manufacturer. 

Hatschek, Emil, c/o 'Phe Niles-Bement-Poiid Co., 138, 
Inherty Siivet, New York City, U.S. A., Engineer. 

Hill, W. Basil, Eoss Islands Tanmry, James Street, Vork, 
Tanner. 

Holdo, Prof. Dr. 1)., Geisbergstrassc 30, Berlin, W. .Germany, 
l’rinei[)al (Konigl. N'ersuchsunsfalt). 

Howard, Fred. A., it.'il, Montcllo Street, Brockton, Mass-» 
U.S. A., Chemist. 

llullegard, II., c/ o ( Irford Copjter ( a)., P.O. Box 44, New 
Brighton, N.Y'., U.S. A., ('hemical Engineer, 

Jackson, 1). II., 47, Mecklenburgh Setuan.*, liondon, W.C., 
ChemUt. 

Jackson, W. H., 50 v*vc 52, North Front Street, Philadelphia, 
Pa., U.S. A., Chemist and Iiuportcr. 

Johnson, Thomas, Caixa 149, Pernambuco, Brazil, Manager. 

Jones, G. Robert, Gas Works, (>ai.xa 147, !k*riiambuco, 
Brazil, (Lis ILigineer. 

Katz, Dr. B, Alexander, Patent bureau Richard Ldders, 
Gorlitz, Schlosicu, Germany, Patent Agent. 

Kauffman, Milton II., American Smelting and ReBning Co., 
Durango, (’olo,, U.S. A., Cliemist. 

King, W., c/o Natal Estates, Ltd., South Coast Junctioti, 
Natal, Simth Afriiia, Analytical (Liemist. 

Lepsius, Prof. Dr. B., ( iriusheim a/.\Iain, Gerinaiiy, Director. 

Lye, Ernest B., Ia‘grave Hall, near Luton, Beds, Straw 
Plait Dyer and Bli^acher. 

McCiilly, R. K. J., 251, Maidstone Road, Rochester, Kent, 
Analytical Clamiist, 

Mannhardt, Hans, 1400, 103, State Street, Chicago, 111., 
U.S A., Analytical (/hemist. 

Maxwell, Orin Paine, Piedmont Mineral Co., W. Va., 
U.S. A., (/henii.st. 

Miall, Dr. Stephen, 6, Stone Buildings, Lincoln's Inn, 
London, W.C., Solicitor. 

Millen, John Dunlop, Box 1033, G.P.O., Sydney, N.S.W., 
AuBtnilla, .\nalyst and Assayer. 

Mohlau, Prof. Dr. Uichard, Semperstrasse 4, Dresden A., 
Germany, Professor of Colour ( 'herai.stry. 

Moorhouse, J. B., (/ecil Mount, Park Avenue, Bradford, 
Yorks, Dyer. 

Nagel, Dr. Oscar, 90, Wall Street, New Y'ork City, U.S..\., 
Chemist, 

Nevin, James Victor, Bristol Dispensary, Bedmiuster, Bris- 
tol, Pharmacist. 

O’Loughlin, C. Northern Aluminium Co., Bhaweneguti 
Falls, (Quebec, Cauadu, Analyst. 

Cutwater, Raymond, 1312, B Street S.W., Washington, 
D.G., U.S. A., Chemist. 

Perry, M. J. T., Australian Drug Co., O’Connell Street, 
Sydney, N.S.W., Australia, Manufacturing Chemist. 

Perry, Robert Swain, c/o Harrison Bros, and Co., Inc., 
35ih Street and Grays Ferry Road, Philadelphia, Pa., 
U.S. A., President. 

Petrie, James M., The University, Sydney, N.S.W., Aui- 
tralia. Chemist. 
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liawolle. Frederick C., c/o Marx and Kawolle, 100, William 
Street, New York City, U.S.A., Chemist. 

Robson, Tom, Caixa 1 49, Pernambuco, Brazil, Engineer. 

Saunders, Lewis E., c/o Niagara Research Laboratories, 
Niagara Falls, N.Y., U.S.A., Electro-chemical Engi- 
neer. 

Scheidel, Dr. A., Union Club, Sjdney, N.S.W., Australia, 
Managing Director. 

Schweickcrt, Karl, c/o Egyptian Laquer Manufacturing Co., 
Rahway, N.J., U.S.A., Chemist. 

Shorter, A. E., 64, Garden Reach, Calcutta, India, Soap 
and Candle Manufacturer. 

Silva, Alfredo, Rua do Coniraercio No. 4, Recife, Per- 
nambuco, Brazil, Cotton Mill Manager. 

Smith, Ewing, Fawside, Caledonia Road, Saltcoats, N.B., 
Analytical Chemist. 

Steven, A. R., The Yorkshire College, Leeds, Lecturer on 
Dyeing. 

Stewart, Jar., 3, Tjudgate Circus Buildings, London, E.C., 
Editor (“ Gas World 

Stingelin, Dr. Fritz, 187, Fourth Street, Jersey City, N.J., 
U.S.A., Chemist. 

Thayer, Harry M., c/o The Procter and Gamble Co., Ivory- 
dale, Ohio, U.S.A., Clujraist, 

Tighe, Arthur, ‘20, Marlborough Place, St. John’s Wood, 
London, N.W., Chemical Student. 

TuUon, Henry Ralph, 19, St. James’ Parade, Bath; and 
(Journals) c/o Burham Cement Works, Aylesford, 
Kent, Chemist. 

Weinberg, J., Rosa, United Provinces, India, Chemist. 

Wellcome, Henry S., Snow Hill Buildings, E.C., Manu- 
facturing Chemist. 

Wcsener, Dr. John A., 103, State Street, Chicago, 111., 
U.S.A., Consulting Chemist. 

Williams, Chas. Ed., Thornhayes, Sleaford, Seed Crusher. 

Cbangrsf of aiilirfdsJ. 


When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Baltzly, E. B., l/o Niagara Falls ; o/o Semet-Soivay Co., 
Syracuse, N.Y., U.S.A. 

Bannan, John F. ; Journals to 59, Court Street, North 
Andover, Mass., U.S.A. 

Boothby, Chas., ]/o Leyton; 31, Dryburgh Road, Putney, 
S.W. 

Chase, March F., l/o Mineral Point ; c/o New Jersey Zinc 
Co., Palmerton, Pa., U.S.A. 

Colby, Albert L., l/o Broadway ; c/o International Nickel 
Co., 43, Exchange Place, N^w York City, U.S.A. 

Davis, Chas. B., l/o Lion Brewery ; o/o Dr, Francis Wyatt, 
39, South William Stieet, New York City, U.S.A, 

Dick,F. Burnet; all communications to St. Paul’s Works, 
Paul Street, Finsbury, E.C. 

Fisher, Fred., I/o Baldwin ; Marlborough, Mich., U.S.A. 

Gilchrist, Percy, F.R.S. ; retain Journals. 

Grabfield, Dr. J. P., l/o Franklin Street; 4712, Greenwood 
Avenue, Chicago, 111., U.S.A, 

Greville, H. Leicester, l/o Woodford; 57, Hafton Road, 
Catford, S.K^ 

Grosvenor, W.*^M., l/o Edgewater ; c/o General Chemical 
Co., 25, Broad Street, New Y'ork City, U.S.A, 

Jameson, Lewis, l/o 91 ; 83, (^ueen Victoria Street, E.C. 

Liddle, W. T., l/o Bury ; 14, Willows Avenue, Ansdell, 
Lytham, Lancashire. 


Mallory, J. H., l/o Atlanta; Drawer 69, Columbia. S.C., 
U.S.A. 

Matthews, Dr. J. Merritt, l/o Sooth 4.')th Street ; 423, South 
Broad Street, Philadelphia, Pa., U.S.A. 

Milnes, Cresswell, l/o Greenhithe ; Arlesey, near Hitchin, 
Herts. 

Pearce, Wm., l/o Woodford; Chemical Works, Bow 
Common, London, E. 

Reynolds, Dr. J. Emerson, F.R.S., l/o Dublin ; 29, Campden 
Hill Court, Kensington, W. 

Riederer, Dr. H. S., l/o Newton, N.J. ; 251, West 95th 
Street, New York City, U.S.A. 

Rose. J. L., l/o Cheetham Hill ; Gorton Brook Chemical 
Works, Manchester, S.E. 

Sanford, P. Gerald, l/o Croydon ; Laboratory, 20, Cullum 
Street, London, E.C. 

Schieren, G. Arthur, I/o New York; Dixie Tannery, 
Bristol, Teun., U.S.A. 

Smith, F. IM., l/o San Francisco; 100, William Street, 

. New York City, U.S.A. 

Stark, J. Fleming, l/o Wandsworth; Rosedale, Bromboro’, 
Cheshire, Works Manager. 

Stewart, Robert, l/o Nottingham; 11, Grosvenor Road, 
Ilford, Essex. 

Stokes, Dr. H. N., l/o Geological Survey; Bureau of 
Standards, Washingtou, D.C., U.S.A. 

Watson, Herbert J., l/o Kilwinning; Glenarm Villa.s, 
Cavendish Street, Mansfield, Notts. 


©bituarp. 


ERNST HANTKK, Ph.D. 

Mkmbku of thk SocircTv of Chemical I.vdustry', 
TUB Ameihcan Chemical Society, and the 
Vkrein Deftschkr CTikmiker, &a 

Ernst Hantkb was born June 10th, 1863, in Guhrau, 
Silesia. After successfully passing through his student 
career, be later on lield positions under Loewig of 
Breslau, Birubaum of Carlsruhe, and Jacobsen of 
Rostock. Ho then became assistant to Dr. Delbriick, 
and to him ho owed a special training in the chemistry 
and technology of fermentation. Later still he became 
chemist in several large German breweries, distilleries, 
and yeast factorie.«. Hanlke then emigrated to America, 
and finally settled in Chicago, where he became in- 
structor in the American Brewing Academy. He 
afterMards removed to Milwaukee, accepting a post 
there as brewer’s technologist with the Val Blatz 
Brewing Co. IMoving on later still to Broadway, 
Milwaukee, in 1896, and taking two rooms, he com- 
menced professional business as a teacher, his institute 
being known as “ Hantke’s Brewing School.” From 
the small beginning referred to, this school became 
widely known and recognised, and was at length 
incorporated as the ” Industrial Chemical Institute of 
Milwaukee.” Dr. Huutke published a haudbook of 
brewing, besides many scientific r.nd technical articles. 
He was just preparing to give his entire time and atten- 
tion to literary work', when death intervened. Hantke 
had, however, already commencid a paper (Sept. 1901), 
in which to communicate to the public the results of his 
experiments, and it was entitled “lajtters on Brewing.” 
He was also a co-worker in the new “ Encyclopmdia 
Americana.” It is perhaps seldom that a man can in 
less than eight years show so good a record for himself 
and the institute he founded single-handed, and thus it 
was perhaps no wonder that the strain proved too great 
for him. He had decided at length to take a long rest 
80 soon as the next course at his institute had com- 
menced ; — this determination was but too literally 
realised. He died Sept. 13th, 1903. 
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Patent Specifications may be obtaintxi by post by remittlnff as follows 

English— each, to the Comptroller of the Patent OAee, 0. N. DAlton, Esq.. Southampton Builiiing-i, Chancery Lane. Loudon, W.O. 
United States.— \a. each, to the Sjoretary of the So:uoty. 

French.— I fr. 25 c.eaoh, to Bjliti et Oie., 5B, d ie dei FrAtios-Bour/ifeois, Paris (;l*). 


I.-PLANT. APPAKATUS. AND MACHINERY, j 

Enolisii Patent. 

Filtering Materials ; Revivijication of — . T. Lewicki, 
Warsaw. Eng. Pat. 20,303, Sept. 17, 1902. 

TiiK invention relates to a process for revivifying filtering 
materials, such as bone black or charcoal or other porous 
materials, by leniientutiou. If aerobic organisms, such as 
bacteria, yeasts, are used, air must be admitted during 
fermentation. Tlie iilt(*rmg material is then washed and 
sterilised with superheated steam, — L. F. G. 

United States Patent. 

Separator ; Centrifugal Liquid . G. Kenne.rfelt, 

Brooklyn, 'Assignor to Kochkum, jun , and Ohlsson, 
New York. U.S. Pat. 739,927, Sept. 29, 1903. 

The bowl of the centrifugal 8e})arator is attached by laterally 
and vertically yielding means to a rigid driving siiafc 
supported by end or thrust bearings. The yielding attach- 
ment may take the form of a spiral spring. — J. F, B. 

Fkknch Patents. 

Rectifying Columns. N. Bogoiavlensky and M. Kroupovess. 
Fr. Pat. 331,038, April 8, 1903. 

See Eng. Pat. 8602 of 1903 ; this Journal, 1903, 899. 

— T. F. B. 

Separators ; Centnfugal — . T. S. I'atterson. Fr. Pat. 
331,549, April 28, 1903. 

See U.S. Pat. 731,215 of 1903 ; this Journal, 1903, 859. 

— T. F. B. 

IL-PUEL. GAS. AND LIGHT. 

Cerous Salts ; Auloxidation of — . E. Baur. 

Ber., 1903, 36 , [12], 3038—3041. 

Englkr (this Journal, 1903, 969) having found that in the 
oxidatiou of cerous salts, an atom of cerium takes, in the 
limit, one atom of oxygen, whilst the author had found that 
two atoms of cerium take up three atoms of oxygen, the 
author has carefully repeated his experiments, shaking 
the solution of cerous salt by mechanical means in u 
flask containing air, and measuring the volume of oxygen 
Anally absorbed. The results completely confirtn his former 
conclusions. 


Kugler has suggested that the high luminosity of the 
Welsbach mantle is due to acceleration of combustion 
through the cerium oxide, which acts as a carrier of oxygen. 
It is, however, clear, from the work of Le Chatelier and 
Boudouard, and of Nernst and Bose, that this high lumi- 
nosity is due really to the ]>eculiar selective radiation of the 
tlioria-cerium oxide mixture. In this connection measurc- 
mentB of the infra-red radiation are much to be desired. 

— J. T. D. 

liNGLiSH Patents. 

Gas from Gas Producers, Blast Furnaces, and Coke 

Ooens ; Apparatus for Cleansing . C. H. Fowler, 

and E. A. Medley, Huy ton, Laucs. Eng. Pat. 22,282, 
Oct. 14, 1902. 

A vebtkjal chamber is divided into several compartments 
by means of dished transverse partitions, which have holes 
in their centres. Centrally through the chamber, and 
i passing through these holes, is a vertical shaft, bearing, 

I midway between each partition, a flat horizontal disc of 
I less diameter than the chumber itself ; this shaft is made to 
j revolve rapidly. Water enters at the top of the chamber, 

! falls on to the uppermost disc, is whirled off by centrifugal 
action, and descends as spray to the outer edges of the- 
topmost ])artitkm. it runs down the inclined piano of the 
latter, and falls through the central hole on to the second 
disc, w here the cycle of operations repeals itself. The gas 
to bo ficcd from dust and tar preferably enters the chamber 
at the base. — F. H. L. 

Gas Producers. A. Wilson, Doxey, Staffordshire. 

Eng. Pat. 26,709, Dec. 3, 1902. 

A wateh-iiottom gas producer is provided at its base with 
an air tuyere, taking the form of an inverted V-shaped tube, 
which extends right across it. Air enters this tuydro at one 
end, and escapes from its open bottom. At oppo.site sides 
of the tu}^re are segmental grates extending upwards, 
through which air also enters from a suitable conduit. 
This arrangement Is claimed to distribut(3 the air (and 
steam) more uniformly amongst the fuel than has hitherto 
been done. At the upper portion of the producer is a 
similarly formed V-shaped tube extending right across the 
apparatus, into which the gas passes, whence it travels to 
an annular flue round the top of the producer, which is 
connected with the gas leading main. The lower tube is 
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carried on metal girders, and the upper one on an arch of 
refractory material.— F. H. L. 

Gas Producers, L. Marechal and P. Barriere, Paris. 

Eng. Pat. 12,477, June 2, 1903. 

Tub claim is for a' semi-water gas producer which raises 
its own steam, and is joined to a regenerator in which the 
air supply is warmed bv the sensible heat of the gas made. 
The lowest part of the producer contains a U-shaped boiler 
fitted at its upper edges with jets, whence steam impinges 
on the glowing fuel. The middle part is a parallel chamber 
with numerous tuyeres, admitting air from an annular 
chamber, into which the air enters irom the regenerator. 
The upper part is a jacketed cast-iron structure having the 
shape of a double truncated cone. The cover of the whole 
is a flat plate bearing the charging oriflee and a water- 
sealed inspection door, through which a poking bar can be 
introduced into the. producer when required. The top plate 
also carries a layer of water, which eventually overflows 
down a pipe leading to the base of the jacket above- 
mentioned. This it tills, and again oveiflows down a pipe 
communicating with the bottom of the boiler lying m the 
hearth. The gas leaves the producer through a mam near 
the top, and enters a chamber in the regenerator, troin 
which it is distributed through a number of webbed pipes 
hnauged in parallel series. These pipes are prolonged 
above the top of the vessel, and are provided with caps to 
allow of cleauing ; some of them are open at the base, and 
dip into water in a well, to permit tar, &c. to run off. I he 
air enters into the body of the regenerator, and is forced to 
travel in a circuitous direction by means of baffle plates. 

— F. 11. L. 

Goa; Apparatus for Testing JUtminaling - — . G«s- 
messerfahrik Mainz KIster and Co. Eng. Pat. 2.5,958, 
Nov. 25, 1902. XXIll., page 1148. 

Acetylene Gas; Material for Use in Purifying — . 
J. McNally, Cookstown, Tyrone Co., Ireland. Eng. I at. 
20,826, Sept. 24, 1902. 

Pkax-moss litter is soaked in a saturated aqueous solution 
of copper sulphate. This is used in any suitable purifying 
vessel, such as that described in Kug. Pat. 2001, 1902 ; this 
Journal, 1902, 1388. When employed m this manner, the 
uppermost tray in the purifier should btur a layer of dry 
moss litter in order to intercept any moisture or aci.l 
vapours. — 1'. U. L. 

Incandescent Gas Mantles i Toughening Compounds for, 

and the Manufacture of . J. Hirsch, Berlin, tng. 

I’at. 2.t,986, Nov. 3, 1902. 

Seb Fr. Pat. 324,718 of 1902 ; this Journal, 1903, 620. 

— 1 . h . 14. 

United States Patent. 

Gas-Producer. A. M. Gow, Edgowood, Pa., Assignor to 
G. Westinghouse, Pittsburg. II .S. Pat. 739,305, Sept. 
22, 1903. 

In a gas-making chamber are provided a fixed table of 
larger diameter, located below the gas-making chamber 
and supporting the body of fuel, a fixed tuyire for the 
admission of air and steam, located centrally m the gas- 
making chamber, a hub surrounding the tuy5re, and con- 
Dieted by suitable gearing with an external source of 
power, and capable of being rotated m either direction, 
mid an ash-poker connected with the hub, and having its 
opposite sides of similar curvature, the 
a plane parallel to the face of the fixed table.— J. i. B. 

Feknch Patents. 

Briquettes ; Manufacture of — — from C^e - Dusty 
Anthracitey LignitSy Peaty or ^ 

M. Desoucl C8, ^ A. Graffin. Fr. 1 at. 331,031, April 8, 
1908. 

Ninety to ninety- three parts of coke dust, lignite, &c., are 

mixed with 7 to 8 parts of a combustible 

postd of : 2 parts of resin, 1*5 parts of * 

tar, freed from anthracene products, to which one quarter of 


its weight of Landes resin is added, } to 1 part of sodium 
nitrate, and 8*5 parts of petroleum residues, these ^ttcr 
being carefully distiUed, and superheating avoided.— L. h . G. 

Briquettes; Manufacture of Carbon A. Waddell. 

Fr. Pat. 331,776, May 6, 1903. 

See Eng. Pat. 9505 of 1903 ; this Journal, 1903, 943. 

^ — i. Jj. 14. 

Carbonising Peat, Oil, Wood, ^ c. s Process 0 / — or 0 / 
Manufacturing Coke. M. Ekenberg. hr. l>at. 331,720, 
May 4, 1903. 

i The carbonaceous matter is heated with water peat 

' should contain 80-9.5 percent.) to 150°— 250 C., m such 
a maimer that the water cannot evaporate, thus avoiding 
i loss of heat and the formation of gaseous products. 
j should itself contain 80-95 per cent. ^ater, and would 
1 therefore require no extra addition.)— T. b . H. 

I 

: Combustible Liquids ; Apparatus for the Vaporisation of 

\ . Claudel and Co., Ltd. Fr. Pat. 331,3 4 2, April 20, 

I 1903. 

i The invention relates to an apparatus for the volatilisation 
; of petroleum, alcohols, &c., to be used as illummants or for 
motive power. In order to avoid the condensation ot the 
‘ vapours on eeining in contact with the admixed air, or the 

deposition of carbon which usually occurs through super- 

I heating, the combustible liquid is mixed with the hot waste 
! gases from a gas engine, a blast furnace, or lime-kiln, and 
i then heated to ensur? complete volatilisation. 1 he carbon 
' dioxide in the admixed gases combines with any carbon that 
is set free to form carbon monoxide, while any water vapour 
present produces carbon monoxide and hydrogen. 1 he 
i vaporiser consists of a pump to deliver the combustible liquid, 
i a chamber in which it is mixed with the liot gases, and a 
I heating chamber, the sides of which are provided with 
i metal flanges. By filliug the heating chamber with coke, 
j the gas can be further enriched by the carbon monoxide 
I thus produced from the carbon dioxide.— L. F. G. 

I Gasi Apparatus for Manufacturing — — 

and Hydrocarbons']. 0. W. 'luruer. Fr. But. 331 ,j68, 
j April 28, 1903. 

I See Eng. Bat. 9573 of 1903 ; this Journal, 

Gases, Mhed.of Various Calorific Powers ; Manufacture 

„f Soc. pour I’Exploitation des Brocedes de I ro- 

duction de Gaz Induetriels. Fr. Bat. 831,618, April 30, 
1903. 

The coal is distilled till the greater part of the gases has 
been given off, and half-finished coke is left lehmd. Ihis 
coke is then transferred to water-gas retorts, and converted 
into water-gas by any of the usual processes. 1 he gases 
thus produced can be mixed in any desired proportion. 

The process offers special advantages if the water-gas 
is led into the retorts during distillation, as it then sweeps 
out all the hydrocarbons before they undergo decomposi- 
tion, formation of graphite being thus prevented. In the 
water-gas retorts it is advantageous to blow in the steam at 
the top, withdrawing the gases at the bottom of the charge, 
any hydrocarbons still remaining in the half-finished coke 
being thus extracted. Should it be desired to reduce the 
calorific power of the gas, it is mixed with the carbon 
dioxide obtained in the Dellwik-Fleischer process, any 
carbon monoxide still left in this gas being utilised. 

— L. si , G. 

Incandescent Gas Mantles, G. Buhlmann. 

Fr. Pat. 331,155, April 11, 1903. 

The mantle is made of one continuous piece by applying 
to a properly shaped form a paste of cellulose, starch, or 
similar substance which, of itself, leaves no ash on incinera- 
tion. The paste is mixed with the necessary quantity of 
luminiferous oxides, and is spread over the form by a 
dipping or painting process, the skin being finally dnea 
and ** burnt off.^* — F. H. L. 
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Electrically Conducting Materials [Arc-Lamp Electrodes]; 

Manufacture of . E. Sander. First Addition, dated 

April 9 , 1903, to Fr. Pat. 297,561, Feb. 24, 1900. 

Thk fussed and powdered mixture of oxides, &c., made 
according to the main patent (see Eng. Put. 3731 of 1900 ; 
this Journal, L900, 450), is mixed with tar, treacle or the 
like, in such proportions that after the whole has been dried 
and calcined at 1 , 000 '^ to 1,400*^ C., the amount of the 
oxide mixture present shall not exceed 30 per cent. 
If desired, part of the caibonaceous matter derived from 
the tar may be replaced by powdered charcoal. As the 
electrodes so manufactured give a tinted light, up to 5 per 
cent, of vanadium oxide n.ay bo incorporated with the 
composition (in the form of ammonium vanadate), which 
addition renders the light perfectly white. The electrodes 
are moulded by pressure into the desired shapes in the 
usual way, while the composition is plastic from the 
presence of the undeeoroposed organic matter. — F. II. L. 

Arc Lamps ; Caps for the Carbons of . 1 . E. Muller. 

Fr. l^at. 331,076, May 1 , 190:3. 

The inventor proposes to place round the point of one or 
both of the carbons of an electric arc lamp, a short sleeve, 
which rests against the carbon on three internal ribs only, 
and which projects a short distance bt-yond the end of each 
electrode. Tiie caps are composed of magnesia, 32 per 
cent. ; lime, 65 j)er ceut. ; and cerium oxide, 3 per cent. 
They are raised to ineau(iesc(mce by the heat ot the arc, 
and are claimed to increase the illuiuinatiug power of the 
lamp. When two caps are employed, the arc is entirely 
surrounded by them, and they form the only luminous 
source. They are either k(-“pt in position by moving 
mechanism, or are so arranged that they automatically 
slip down the lower rod as it is worn away by the current. 

- F. H. E. 

III.-DESTEUCTIVE DISTILLATION. 

TAE PEODUGTS. PETEOLEUM 
AND MINEEAL WAXES. 

Enolisu Patent, 

Lubricating Power of Oils, Greases, and other Lubricants ; 
Apparatus for Testing the — — . H. V. Blake. Eng. 
Pat. 25,492, Nov. 2 U, 1902. XXlll., page 1148. 

United States Patent. 

Still for Petroleum Oil or Fluid Hydrocarbons, W. Ryder 
and J. A. (^nalcy, Philadelphia, Assignors to J. d. 
(j’Donohue, New iTork. U.S. Pat. 739,757, Sept. 22 , 
1903. 

A STir.L fitted with furnace tubes through which tho pro- 
ducts of combustion coming from the fire are passed. The 
end plates of the still are curved inwardly, and the furnace 
tube.s are bent longitudinally, so that the joints may not 
be broken by the expansion and eoutraction of tho apparatus. 

— F. H. L. 

Frenou Patent. 

Ammonia from Ga,seous Products of Pry Distillation ; 

Ejctraclion of . boc. Franz. Bnmck. Fr. Pat. 331,077, 

April 9, 1903, 

See Eng. Pat. 8287 of 1903 ; this Journal, 1903, 795. 

—T. k\ B. 

lY.-COLOUEING MATTEES AND 
DYESTUFFS. 


atomic complexes, particularly between two henzeue nuclei. 
Fluoresoeuce occurs both with coloured and with colourless 
substances, and consequently fliiorophoric and chromophorio 
groups are not identical, 'fhe view that Huorcsoenco is 
the beginning of colour is not supported by a consideration 
of the constitution of fluorescing substances. 

The autlior discusses Hewitt’s theory (/cite, physik. 
Chein., 1900, 34, 1 ; und this .Journal, 1903, 127) of the 
constitution ot fluorescing compounds, and, as an addition 
to it, 8ugge^t8 that h^r the occurrence of lluorcsccnco, the 
presence of a fluorophoric group is essential as wed! a» 
symmetrical tautomerisin. 

FluorcHcer;oc amongst coumarlu compotinds is also 
discussed.--J. Mc( 

Isatin, Indigo, and Anthranil ; Benzoybttion o/’ , 

G. Heller. Her., 1903, 36, [12], 2762— 2766. 

Isatin is henzoylated hy heating 2 grins, with 10 grms of 
henzoyl chloride in a sealed tube for two hours at 170® C. 
'I'lio product is waslu d with water and sotiium carbonate 
solution, and crystal lised from toluem*. Tho compound 
I formeii, which is identical with hciizovlpseudoisatin, melts 
at 206^ i\ 

For the hen/oylation of indigo, 18 grms. aro suspended 
in GO — 70 grins, of pyridine, and 15 arms, of benzoyl 
chloride are addt d. 4’hc niixturt! is heated on tho water- 
bath, then coolt'd, and a furtlier quantity of 15 grms. of 
benzoyl chloiidt' is added. Tho mixture is then lieated 
until complete solution takes place. After cooling, the 
mas.s is washed with water, then witli dilnti* hydrochloric 
acid, and finally with sodiiun earhonate solution. The 
product is purified hy dissolving in acetone and, after 
filtration, precipitating with water. During the reaction, 
reduction takes jilaee, so that tetrabcnzoyl-indigo-whitc is 
produced ; it crystallises in colourless needles, and melts 
at 217° — 2 IS” 0 . It is soluble in benzene, pyridine, and 
ether, but insolubh? in petroleum etlu'r. Aleoholie alkali 
causes it to turn blue, and, on dilution with water, indigo i.s 
deposited. It is soluble in concentrated sulphuric acid and 
in glacial acetic acid. 

Anthranil is henzoylated by heatiog witli five times its 
weight of benzoyl chloride at 140° — l.'jO° C. — J. McC. 

Nitrosophenol Dyestuffs. II. Decker and B. Solonina. 

Ber., 1903, 36, il2j,28HG — 2894. (Comjiare this Journal, 

1902, 1274.) 

It has been jiroved that the oxonium salt, Cg^lD^NaOj,, 
obtained from thymol ethyl ether and fuming nitric acid, 
contains two ethoxy groups, and by titration it has been 
found that it contaius 2 molvs. of nitric acid ; it may, there- 
fore, be represented hy the formula C. 2 oU 2 iNO(OCaH 5 ) 2 , 
2 UNO 3 . Its melting point is 79° C., and not 62°— 63° C., 
as previously stated. 

The methyl ether of thymol when similarly treated with 
nitric acid, does not give crystals, but on reduction of 
the product, colourless crystals of dimethylthymolylamine 
hydrochloride are formed. 

The results of further experiments lead the authors to 
conclude tlnit, with respect to colour reactions of phenols 
with nitrous acid in concentrated sulphuric acid, ( 1 ) 
phenols with the para position unoeeupie<l give, in the first 
place, uitrosopheiiols, then quinonepheiiolimides, which are 
soluble in concentrated sulphuric acid with a blue colour,, 
and on dilution of the solution the colour changes to violet 
or red, ami on addition of alkali, the charaeterifetic bluo 
alkali salt is formed ; ( 2 ) the reaeti( n is hindered by thO' 
presence of a larger group in the ortho position with, 
respect to the p-hydrogen atom Acid groups (COjH,. 
NO 2 ) in any position may also hinder the action. — J. McC.^. 


Fluorescence and Chemical Constitution. R. Meyer. 
Ber., 1903, 36, [12], 2967—2970. 

The author has already suggested (this Journal, 1898, 
448) that the fluorescence 01 organic compounds is to 
be attributed to the presence of certain *• fluorophoric ” 
(for explanations and examples, see loc. cit.) groups 
of atoms in the molecule. These iluorophores are usually 
cyclic groups, but the fluorescence only becomes evident 
when the fluorophoric group is between two other dense 


Chrysazin and Tlystazarin ; Some Derivatives of 
H. Schrobsdorlf. Ber., 1903, 36, [ 12 ], 2936—2940. 

ClIUYSAZINAMlDK — 


HO.Gjr, 


\co/ 




is obtained by heating chrysazin paste, saturated at 0 ® C 
with ammonia, for five hours at 145° C. in a sealed tube 
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When itH hot alcoholic solution is treated with nitrous acid, i 
erythro-hydroxyanthraquinone is produced, which fonns | 
dark red needles melting at 189® — 190® C. 

With bromine, chrysazin gives an orange-yellow-coloured ! 
dibromo'coqipouod, and an orange-red coloured tetrabromo i 
compound ; the former melts at 2 1 0° — 2 13® C., and the latter j 
at 295® C., and neither can be used as a dyestuff with the 
ordinary mordants. When the dibrorno-derivative is fused \ 
with caustic potash, dihydroxychrysazin, C|4HaOa(OH)4, is i 
formed ; this can be sublimed in vacuo, and forms dark red * 
needles which melt at 217° C. In dilute alkalis aud in con- 
centrated sulphuric acid it is soluble with a carmine-red i 
colour. Ordinary mordants are intensely coloured by it. j 
Its calcium and barium salts are violet. Tetra-acetyl- ' 
dihydroxychrysazin, C,, 11402(0.031130)4, forms light ' 

yellow needles which melt at 19.5® C. I 

2 : ^-Dihydroxyanthranol — • 


C6H4 


^ C(OH) ^ 


\ 


CH- 


./ 


C«H2(0H)2, 


is formed when hystazarine in ammonia solution, is warmed j 
with zinc dust. It is obtained in yellow-brown needles I 
melting at 282® C. It dissolves in alkali or ammonia i 
with a yellow colour, and the solution exhibits a greenish 
fluorescence. Its triacetyl derivative forms white needles, ! 
aud melts at 168® — 164® C. 

Dibromohijstazarin, Ci4H4Br303(0n)3, obtained by heat- ! 
ing hystazarin and bromine in a sealed tube at 1.50® C., ' 
melts at 127® — 129® C. It is soluble in alkali with a violet j 
colour, and in concentrated sulphuric acid with an orange- | 
red colour. It colours ordinary mordants fairly well. ) 

When hystazarin is nitrated in sulphuric acid with ; 
I mol. of nitric acid, l-niirohystazarin — 


C.H, 


\co/ 


C6H(NOj)cOH)5. 


is formed. It is obtained in yellow crystals, and only 
slightly colours mordants. Further nitratiou leads to 
1 : 4-dinitrohystazarin — 


C.n/ >Ce(NO,),(OH)„ 

\co/ 

which gives a blue solution in alkali, an orange-red solution 
in concentrated sulphuric acid, and only slightly colours 
mordants, — J. McC. 

Chrysazin Derivatives. F. Wobliiig. Bor., 1903, 36 , 
[12], 2941—2942. 


COv 


droxybenzaldehyde) dye strongly on ordinary metalli'*. oxide 
mordants. In the present article it is shown that in these 
cases the condensation takes place in a liormal manner, and 
that these mordant-dyeing dyestuffs are o-o-dihydroxy 
derivatives of the corresponding compounds of the Benz- 
aldehyde Green series. The presence of the free hydioxyl 
groups changes the shade from green to blue, and the 
author proposes to call the dyestuff from protocatechuic al- 
dehyde and dimethyl aniline, Protocuttchuic Aldehyde Blue, 
or more shoitly. Proto-blue. Both the mordant-dyeing 
properties and the blue shade are dependent on the pr<?8ence 
of the free hydroxyl groups. The corresponding dyestuffs in 
which these groups arc acetylaled or beuzoylated are green, 
and do not })os8e8s mordant-dyeing properties. They are, 
however, rather unstable, saponifying with great readiness, 
even in a dye-bath. The condeusatiou product of proto- 
catechuic aldehyde with dimethyl - m - aminophenol yields, 
according to the method of oxidation, either a red fluores- 
cent Rosaraiue dyestuff or a red, non-fluorescent tetra- 
hydroxylated dyestuff, which contains no pyrone ring. 
These products also dye on metallic oxide mordants, but 
in their case no radical change in the shade is produced 
through the influence of the two o-hydroxyl groups. By 
the oxidation of the tetra-acetyl leaco compound of acctylated 
Proto-red, a green dyestuff is obtained. — K. F. 

Triphenyl me thane Derivatives, and Oxidation Products of 
the same, obtained from Teirametliyldiaminodiphenyl 
carbinol and m-Ethoxybenzoic Acid, its Amide, Methyl- 
amide, and Dimethjlamide. P. Fritsch, Annalen, 1903, 
329 , [1], CG-81. 

Tiik product obtained with m-ethoxybenzoic acid yields on 
oxidation the corresponding lactone without coloration of 
the liquid. This is readily reduced to the leuco derivative 
with zinc- dust and acetic acid. The products obtained 
from the acid amide and nietliyl-amide yield, on oxidation, 
green liquids, rvhich are not reduced by zinc-dust and acetic 
acid, and from which the eorrespoudmg lactams can be 
isolated after neutralisation with alkali carbonates. The 
product obtained from the dimethylamide yields a green 
solution on oxidation, from which caustic alkali precipitates 
the colour-base— 


^C(on):[c,H4.Nccir3\,]3 

CO.NCCIIa), 




This dyes wool in similar shades to Brilliant Green, and is 
readily reduced by zinc dust and acetic acid to the leuco 
compound. The author shows that in the formation of 
these compounds condenBution takes place in the /j-posilion 
to the ethoxy group. — E. F. 


Chetsazin gives a monopotassium salt, Ci4lI;04K, when 
it is dissolved in a little hot dilute caustic potash solution. 
The salt forms orange-red needles, which become violet by 
lost of water when heated at 1 00° C. 

Potassium chrysazin ‘disulphouate — 

Ci4HA(0H)3(SO3K)3, 

is formed when 1 part of chrysazin and 6 parts of sul- 
phuric acid containing 20 per cent, of anhydride, are 
warmed, then poured into 100 parts of water, and boiled 
with 50 parts of a hot saturated solution of potassium 
chloride. It only slightly colours ordinary mordants, but 
gives deeper colours with IScheurer’s mordants. When 
fused with alkali it gives dihydroxychrysazin — 

Ci4H403(OIl)4, 

which is soluble in alkali with a blue colour. It molts at 
*292® C., and intensely colours ordinary mordants. Its 
'aceM proiluct forms yellow needles melting at 238® — 
240® C. This dihydroxychrysazin is, therefore, isomeric, 
and not identical with that described by Schrobsdorff 
(preceding abstract). — J. McC, 

Protocatechuic^ldehyde Dyestuffs, C. Liebermann. 
Ber., 1903, 36, 2913—2929. 

Ie a former article (this Journal, 1902, 965) the author 
showed that, in distinction to the ordinary dyestuffs of 
the Beuzaldehyde Green group, dyestuffs preptired iu an 
analogous manner from protocatechuic tddehyde (o-o-dihy- 


Dibenzalacetonc and Triphenylmcthane. A. von Baeyer and 
V. Villiger. Ber., 1903, 36 , 2774—2796. (See also this 
Journal, 1902, 607, 1326.) 

A HKXANITUO derivative of triphenylmcthane is described, 
which yields a triaminotrinitrotriphenylmetbane on partial 
reduction. Attempts to obtain tri-o-aminotriphenylcarbinol 
from this compound, or by other means, failed. On the 
other hand, o-Amiuoinalachite Green aud a methylated 
: homologue were prepared by oxidising the urethanes of the 
corresponding leueoderivative.s aud saponifying the product, 

; which is an auhydro-urethanc of the carbinol, there being 
internal elimination of 1 mol. of water. o-Aminomalachite 
1 Green and its homolognes are colourless crystalline com- 
i pounds yielding blue salts and dyeing in pure blue shades. 

' The products obtained from them by aceiylation, which are 
anhydro-acetyl compounds, I mol. of water being elimi- 
nated, dye iu shades differing little from those produced by 
Malachite Green. The authors also describe derivatives and 
I de-methylation (“ Entmethyliruug ”) products of phenyl- 
: dianisyl- and diphenylauisyl-carbinol, and an anhydride of 
I p-amiuotriphenyl -carbinol, w'hich is a colourless crystalline 
1 substance which immediately forms salts of the mother 
substance with mineral acids. — E. F. 

Aniline Manufacture ; Some By-products of — . F. B. 

Ahrens and W. Biamel. Ber., 1903, 36, 2713—2716. 

T»e authors examiued a neutral oil of fragrant smell 
obtained from the 4ckappts of the **dry*’ distillatiou of 
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aoilioe, by washing them with hydrochloric acid. They 
separated it into an aromatic and a fatty portion. The 
aromatic substances consisted mainly of chforobenzene, 
accompanied by more highly chlorinated derivatives of 
benzene and iodobenzene. The fatty substances consisted 
of a mixture of methyl-a-methylbutylketone, C.Hjj.CO.CH 
(CHa'lC;,!!;, and ethylpropylketone, CjHj.CO.C,!!;. — E. F. 

Alkyl; Determination of . II. Decker. XXlll., 

page 1152. 

English Patents. 

Intermediate Compounds and Colouring Matters therefrom 
containing Sulphur [^Sutphide Dgcstiiffs^ ; Manufacture 

or . Read Holliday and Sons, Ltd., Jos. Turner, 

II. Dean, and Jas. Turner, Huddersfield. Eng. Pat. 
22,534, Oct. IG, 1902. 

Dyestuffs of various shades are obtained by heating with 
sodium sulphide and sulphur certain umiDoazo compounds. 
These are obtained by combining the diazosulphonic acids 
from aniline, toluidine, xylidine, a- and /3-naphthylaiuine, 
aminophenols, aminonaptithols, and aminosalicylic acids, 
or the diazo compounds from unsulphonated aminophenols 
and aminosalicylic acids, with a-naphthylamine. Inter- 
mediate products are obtained by the action of 1.2.4-di- 
nitrochlorobenzene on the above -meutioued aminoazo com- 
pounds in presence of sodium acetate. These also produce 
sulphide dyestuffs on melting with sodium sulphide and 
sulphur, with or without admixture with ;>-aminophenol. 
/ 3 -amiuosalicylic acid, dinitro-oxydiphenyhimine, picramic 
acid, or the sulphonic acids of these corai)ound8. — E. F. 

Colvuriny Matters \^'rhiohemenyl Dyestuffs]; Manufac- 
ture of . Read Holliday and Sons, Ltd., Jos. Turner, 

II. Dean, and Jas. Turner, Huddersfield. Eng. Pat. 
23,514, Oct. 28, 1902. 

Dyestuffs dyeing in yellow shades on animal and vegetable 
fibres are produced by coudeusiug one or two molecules of 
1 .2 .4-diuitrochlorobeuzcue with one molecule of dehydro- 
ihio-;>'loluidine sulphouic acid, or of primuline, by boiling 
in aqueous solution in presence of sodium carbonate or 
acetate. Tlie dinitrochlorobeiizene may be replaced by 
/>-nitrochlorobeuzene or its sulphonic acids. lu this, case the 
reaction must be performed in closed vessels at about 
a— E. F. 

Sulphurised .Dyestuff [Sulphide Dyestuff] ; Manufacture 

of a New . O. Iniray. From Farb. vorm. Meistcr, 

liUcius und Jh iining, Hochst a/M., Germany. Eng. Pat. 
22,824, Oct. 20, 1902. 

The product' (iiidophenol) obtained by oxidising p-phenyl- 
enedianiiue with phenol is heated with an alkali p»oly- 
sulphide. If the melt is heated to about 125^^ C., a dyestuff 
giving bluish-black shades is obtained. By heating to 
above 130"’ C., the product obtained, dyes in greener shades. 
Both these products differ from that obtained on treating 
;>-amiuo-j?'hydroxydiphenylaraine (leuco-iudophenol) in a 
similar manner (see IJ.S. Pat. 710.766, 1902 j this Journal, 
1902, 1328], this latter product dyeing in bright blue 
shades. — E. F. 

Azo Dyestuff; Manufacture of a Bed . O. Imray, 

London, From Farbwerke vorm. Meistcr, Lucius und 
Briiuiug, Hocchst a/Main. Eng. Pat. 23,831, Oct. 31, 
1902. 

See U.S. Pat. 733,280 of 1903 ; this Journal, 1903, 94G. 

— T. F. B. 

Azo Dyestuffs ; Manufacture of . O. Imray, London. 

From Farbwerke vorm, JMeister, Lucius und Briiniug, 
Hoechst a/Maiu. Eng. Pat. 23,993, Nov. 3, 1902. 

See U.S. Pat. 737,967 of 1903} this Journal, 1903, 1082. 

— T. F. B. 

Sulphur [Sulphide] Dyestuffs, T. R. Shillito, London. 
From the Aniline Colour and Extract Works, formerly 
J. R. Geigy, Basle. Eng. Pat. 23,967, Nov, 3, 1902. 

See Second and Third Additions to Fr. Pat. 306,655 of 
1900; this Journal, 1903, 490 and 792. The dyestuffs 
obtained by melting mono- or <iiformyl-w-toluylenediamine 
with m-toluylenediamine, or w-phenylenediamine, or their 
derivatives, and sulphur are also claimed. — T. F. B. 
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Nitriles, Aromatic; Manufacture of . O. Imray. 

From Fabriqiies de Prods. Chimi([ue8 de Thanu et de 
Mulhouse, Thanu, Alsace, Germany. Eng. Pat. 24,461, 
Nov. 7, 1902. 

VON Millku and Ploechl (IkT., 25 , 2028) obtiiined phenyl- 
glycin from aniline, forinahlehyde, and anhydrous hydro- 
cyanic acid. 'file most cotivenient modification of this 
process hitherto used, consists in the e.uployment of aqueous 
hydrocyanic acid, which has certain disadvantages. The 
patcnlecs employ a solution of hydrocyanic acid in an 
organic solvent, such as ether, alcohol, or acetone. For 
instance, aniline and formaldehyde arc mixed with an 
alcoholic hydrocyanic acid solution. When the reaction 
is eompl(‘tc, the alcohol is distilled off, finally in vacuo. 
'fhe nitrile of phenylglycin is left as an oil, which speedily 
solidifies. — E. F. 

Bases, Aromatic [Paranitr aniline] ; Manufacture of 
A. ^leyenberg, U. .1. Levy, and the Clayton Aniline Co., 
Ltd., Manchester. Eng. Pat. 24,869, Nov. 12, 1902. 
p-NiTKANiLiNK 18 obtained by boating ;)-nitrochlorobenzene 
with aqueous aminonhi under pressure. The reaction may 
be continued until the conversion into p-nitraulline is com- 
plete, or residual p-chloronitrobenzeiie may bo removed by 
distilling it over with steam. o-Nitraniline is obtained from 
o-chloronitrobeuzenc in a similar manner. p Nitraniline is 
also obtained by heating p-chloronitrohenzcno sulphonic 
acid with aqueous ammonia under pressure and boiling the 
resulting p-uitraniline-sulphonic acid with dilute mineral 
acid. If in this latter operation dilute sulphuric acid is 
used, the ;>-nitraniline can be isolated in the form of its 
sulphate, [("aH 4 (N 02 *)NJL] — E. F. 

Dyestuffs [Azo Dyestuffs] obtained by the Combination of 
Diazo Compounds with Acetyl- and Fonnyl-para-amido- 
2 >henols and their Dcrioatives, and Pi'oeesses for the 
Production of the same. Bang, Leeds. From Dahl 
and Co., Barmen. Eng. Pat. 2991, Feb. 9, 1903. 

It is found that acetyl- or formyl-p-atninophenol, unlike 
;>-aminophenol, will combine with diazonium compounds, 
giving dyestuffs wliich, on subsequent treatment (on the 
fibre) with biehromute, give shades very fust to milling 
and light. 

The diazonium compounds used are those from diuzo- 
tised a-naphthylainine, the naphthylamine mono'mlphonic 
acids 1.4, 1.5, l.G, 1.7, 2.5, 2.6, 2.7, and 2*8; also 
diuzotised a-imphthylaminedisulphonic acids 1.4.6 and 
1.4.7. The acetyl- or formyl-f^-aminopheuol may he 
replaced by their eliloro derivatives, or by their sulphonic 
acids, or by^ the corresponding amino-o-crcsol derivatives. 

The dyestuffs thus obtained all give yellow, orange, and 
brown shades on wool Irom an acid bath; on treatment 
with bichromate, the lighfcT shades arc neutral reddish- 
or bluish-trrey. and the darker ones reddish- or bluish-black. 
^ — T. F. B. 

United States Patents, 

Azo Dye; Reddish-Brown . E. Mttnch, Assignor to 

Badische Anilin und Soda Fabrik, Lud wigshafcn a/Rhiue, 
Germany. LI.S. Pat. 737,445, Aug. 25, 1903. 

Diazotiskd anthrauilic acid is combined with one molecule 
of p-cresol in presence of excess of sodium carbonate. The 
resulting dyestuff produces dyeings on animal fibres which 
are converted ou chroming into reddish-brown shades of 
great fastness. — E. F. 

Red Dye [Pyrone Dyestuffs]. O. Nastvogcl, Assignor to^ 
Farbcnfabrikcn of Klberleld Co., New York. U.S. Pat. 
738,227, Sept. 8, 1903. 

One molecule of benzuldehyde or of a benzaldehyde in 
which one or two hydrogen atoms are replaced by halogens, 
methyl- or amino-groups, is condensed with two molecules 
of o-monoalkylamino-jp-crcsol (CII 3 : NHR : Oil ■» 1:2:4). 
Water is split off from the resulting triphenylmethano 
derivative, and the pyrone compound produced oxidised to 
form the dyestuff. The products stiow fluorescenoo in 
i alcoholic solution, and dye tannin- mordanted cotton, silk, 
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or wool in red shades. The dyestuCf from o-chlorohenz- i 
aldehyde and o-methylamino-p-cresol is specially claimed. 

— K. l\ 

Acriditiium Dye [Acridine Dyestuff.<t] ; Yellow , and j 

ProcetH of Making Same. O, Sohst, Assignor to Farb- 
werke vorm. Meister, Lucius und Briining, ll6chst*on-the- ■ 
Maine. U.S. Pat. 739,117, Sept. l.L 1903. 

Yellow to orange-yellow dyestuffs, having the general , 
formula — ^ 


CH., 


'^>N- 


\/ 


-N- 

/\ 

S alkyl 


I I, 

\/ 


■N< 


where S is an acid radicle, and x and tj hydrogen or alkyl j 
groups, are prepared by heating ihe leuco compounds of | 
amin(»-acridine dyestuffs with dilute hydrochloric acid and 1 
alcohol to a high temperature, and oxidising the resulting 1 
products. The djestuffs thus produced are easily soluble j 
ill water, giving onirige-yellow solutions, and soluble in 
concentrated sulphuric acid to a yellow solution, with a ' 
greeni.sh-yel)ow fluoresceiuu*. Yellow to orange-yellow 
shades are obtained on cotton treated with tannin. — T. F. B. { 

Monazo Dye [Azo Dycstuff^i]^ and Proce.v.v of Making ' 
Sarne^ O. Sohst, Assignor to Farbweike vorm. Mei.ster, i 
liucius und liruuiug, Ilbchst-on-the-Maine. U.S. Pat. ! 
739,118, Sept. 15, R03. 

Azo dyestuffs having the general formula — 

0-aikyl 110 OR 

Atkyl-O NaSOA/\/ ^ 

are obtained by diazotising monoacctyl-p-diaminohydro- | 
quinone ilialkyl ethers, and coupling with chromutrope acid, ! 
the acetyl group being subsequently eliminated in the usual i 
manner. 

The dyestuffs are soluble in water and sulphuric acid, und ' 
give pure blue shades on wool. — T. F. B. 

French Patents. 

Monoazo Dyestuffs [Azo Dycslvffs] ; Produclioii of Mor^ 
dant — . Actitnges. t. Auilinfahrikatiou. Fr. Pat. 
331,121, April 11, 1903. 

The dyestuffs are derived from l-hydroxy-2-diazO'4-aminO“ 
benzene, its carboxylic or sulphonic acids, or its chloro- or 
nitro-derivatives, acd aie remarkable for their fastness to 
fulling and to boiling water, when dyed on chrome-mor- 
danted wool. They are obtained either by coupling 1-hy- 
droxy - 2 - diazo - 4 - nitrobenzene or its derivatives with 
another component, an<l reducing the pn»duct, for instance, 
with sodium sulphide, or by coupling l-hydroxy-2-diazo- 
4-acetaminobeBzeno or its derivatives, with another com- 
ponent, and eliminating the acetyl group. The product 
derived from l-hydroxy-2-diazo-4-aminohenzene-6-ftulphouic 
acid and i9-naphthol dyes wool in videt-red shades, which 
change to a deep fast black on chroming. — E. F. 

Disazo Dyestuffs [Azo Dyestuffs] j Production of Primary 
— . La Baison commerciale : Kalle et Cie. Fr. Pat. 
331,375, April 20, 1903. 

Avinonaphthol disulphouic acids K or H, or aminonaph- 
thol-sulphonic acid S, are combined in alkaline solution with 
diazotised p-uitrauiline, and the dyestuff so obtained is 
reduced with a weakly alkaline reducing agent, such as 
sodium sulphide or glucose in alkaline solution. Deriva- 
tive! of diazotis^ p-phenylencdiamine (introduced into the 
hydroxylated imcleus of the naphthalene derivative) are so 
obtained, which difler from the original dyestuffs by po« 
sessing greater dyeing power and a greener shade. The' 
product obtained in this way from aroincnaphtholdisulphonic 
acid K dyes wool from an acid bath in greenhh-black shades, 
fast to washing and to light. — h. F. 


Dyestuff [Nitro- Dyestuff ] ; Production of a Yellow 

Read Holliday and Sons, Ltd. Fr. Pat. 331,399, April 
21, 1903. 

M DiNiTRODiPHENYLAMiNE-p-sulphouic acid 18 nitrated by 
means of nitric acid in aqueous solution. A brilliant yellow 
product is so obtained, readily soluble in hot water, dyeing 
woo), silk, and jute in greenish-yellow shades, fast to light. 

~E. F. 

Derivatives of Anthraquinone [Anthracene Dyestuffs] ; 

Production of New . Soc. Anon, des Prods. F. Bayer 

and Co. Fr. Pat. 331,610, April 30, 1903. 

(iniNizAUiMi is heated to about 120'^ C. with aqueous 
solutions of the salts of weak acids, such as carbonates, 
phosphates, acetates, or borates ; for example, sodium 
carbonate. Two products are so obtained, paitly as such, 
partly us leuco compounds, which are readily oxidised by 
a current of air in boiling aqueous solution. Product “ A ” 
is soluble with diHicuUy in water in the form of its sodium 
salt, whereas product “ B” is almost insoluble, and can be 
filtered off. “ B can be prepared from “ A ” by subjecting 
it to more energetic treatment. At low temperatures “ A 
is the main product. — R. F. 

Saturator with Sprays, to be used for the Aeration of Wines, 
Brandies, ^'c., and Oxidation of Dye Solutions, (Vc. 
J. L. Planenr. Rr. Pat. 331,092, April 14, 1903. WIL, 
page 1144. 

V.-PREPAKING, BLEACHING. DYEING. 
PRINTING, AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 

Dyeing Process; The . A. Binz and G. Schrocter. 

Ber., 1903, 30, 3008-3014. (See also Ber., 1902, 35, 
4225.) 

The authors came to the conclusion that dyeings which 
can be obtained with azobenzene sulphonic and carboxylic 
acids, with m-amincazobenzenes, and with «iuiirteruary 
ammonium bases of the uzo group, may be considered as 
cases of normal salt-format ion ; and that dyeings obtained 
with 0 - and ;)-amiuoazobenzenes, and with most o- and 
/)-oxyazo compounds, do not deitend on salt-formation, or 
only partially so. They base their conclusions on the fact 
that acid dyestuffs of the first group do not dye on wool 
in neutral or alkaline solution, whereas acid dyestuffs of 
the second class are not prevented from dyeing by presence 
of alkali. On the other hand, basic dyestuffs of the first 
class, are, in distinction to those of the second class, pre- 
vented from dyeing by the presence of acids. They also 
point out that dyestuffs of the second class may be con- 
sidered to have an o- or j:>-quinonoid constitution, and think 
dyeings with real substantive dyestuffs may be considered 
us a condensation of ibe “ dc.smoiropo-quincuoid” imcleuB 
with the molecule of the fibre,— E. F. 

.<4*0 Compounds, Alkylated : A Contribution to the 

Theory of Dyeing. R. Meyer and J. Maier. Ber., 1903, 
36, 2970—2978. 

The authors show that it is not necessary for a dyestuff to 
have free hydroxyl or amino groups. On reinvestigation 
they find that Chrysophenine and Diamine Gold Yellow are 
not mouoethyl but diethyl derivatives of the combinations 
of phenol tvitb tetrazostilbenedisulphoiiic acid and tetrazo- 
uaphthalenedisulphonic acid respectively. These substan- 
tive dyestuffs must therefore owe their affinity to the fibre 
to the sulphonic groups which they contain. They owe 
their faetness to alkali to the ethyl groups, the corresponding 
non-alkylated dyestuffs being exiiemely sensitive to alkali. 
Comparative dyeings were carried out with azobeiizenc- 
sulphonic acid, oxyazobenzene- sulphonic acid and ethoxy- 
azobeuzeue-sulpbonic acid. The differences in these dyeings 
were only slight, but these dyestuffs have far less affinity 
for the fibre than Chrysopbeuiue and Diamine Gold 
Yellow. This must be attributed to the fact that the latter 
contain both the chromophoric and the sulphonic groups 
twice, and also have double the number of benzene nuclei. 

— E. F. 
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English Patents. 

Wadding y Dyed in one Continual Process ; Complete Manu- 
facture of . II. aud VV. Longley, Marple Bridge. 

Eng. Pat. 19,222, Sept. 2, 1902. 

Instead of dyeing tlie raw material, the cotton is dyed by 
passing it direct from the carding machine, through rollers, 
on to an endless carrying cloth immersed in the dye liquor, ■ 
the latter containing also a solution of alum, and the whole 
maintained at a teinperatufc of 1G0° E., so as to restore 
the necessary fulness of the material. The carrying 
cloth passes roun^l rollers, so as to make the material 
traverse the dye vat, and the d>ed wadding is then pressed 
inside the tank srpieezed, partially dried in a steam-heated 
chamber, finished, and dried in one continuous process. 

— B. N. 

Printing Yarn used in the Manufacture of Carpets^ Pltish- 
or Pite-Guods Jor Upholstery y and Similar luibrics ; 

Antomnlic Colour-printing Machines for I*. 

Jenseu, London. From J. Maemecke, Berlin. Kng. Pat. 
17,169, .Xiig. 2, 1902. 

An automatic colour-printing machine is described for 
printing all the various colours in a singh'; journey of the 
pruning carriage, in a manner similar to that desciibeil 
in Fr. Pat. 329, .'190 (see this .lournal, 1903, 99 1). The 
carriage is moved automatically, stei) by step, along the 
yarn, the length of each step corresponding to the double 
pile length of the goods to be inanufactunMl. The carnage 
has as many colouring devices as ihcre are colours, and ; 
is also provided with levers which engage with rows of 
tumblers, the number in each row lieing also equal to the i 
number of colours. The tumblers are controlled by a 
Jacquard machine, and when, after the forward movement , 
of the carriage, a raised tumbler engages with a lever, the 
latter brings into action its own colouring device, the colour i 
of which is to bo i)riuted in that particular position of the i 
carriage. The construction of the priming device, the ' 
carriage movemeut gear, the printing carriage, aud the 
automatic eoloui -priuting machiue are each separately 
claimed. — B, M. 

Printing Machines; Calico- . ^’he Calico Printers’ 

Association, Ltd., Manchester, and J. Blair and T. Lind- 
say, both of Lennoxtown. Eng. Pat. 24,377, Nov. 7, 1902. 

An improvement on Lng. Pat. 23,986, 1893, in which 
shaded, clouded, or like effects are obtained by leading the 
fabric away from iht; main printing bowl and guiding it 
into printing contact with engraved rollers out of contact 
with the bowl: In the present invention the guide rollers 
are mounted in movable hearings, so that by means of a 
travelling tappet chain, star Avheel, and lever, the guide 
rollers receive an interinitteut o.scillating movement, aud the 
fabric is thus brought into or taken out of contact with 
the engraved rollers away from the printing bowl. Novel 
effects are in this way obtained on scarves, loin cloths, &c., 
in which a transverse bolder or other intermittent printing 
is required. A modification is described in which the 
guide rollers may be stationary, and have on their surfaces 
a pattern, or be fluted, corrugattd, or spaced, so that the 
tension of the cloth in contact with the priming rollers 
may be altered intermittently and thus produce novel i 
effects. — B. N. 

United States Patent. ' 

Mercerising / Apparatus for . R. Boral and A, Kyiner, . 

Middleton, Manchester, Assignors to the Windsor Co., : 
New York. U.S. Pat. 739,380, Sept. 22, 1903. 

The claims are for a scries of revolving rollers, with which 
the fabiic remains in continuous contact, Irom the moment ; 
it leaves the »queezing rollers, until it reaches the end of 
the seiies, where it is feprayed with water. — T. F. B. 

French Patents. 

Fibres y Longy for Spinning, and a Substance suitable for 
Tanning Purposis ; Process for Converting Willow 
Shoots simultaneously into — . L. von Ordody. Fr, [ 
Pat. 331,468, April 24, 1903. j 

After the bark has been removed from willow shoots, 
previously softened with boiling water, the fibrous layer is | 


removed, and may he used for tanning. The remainder is 
macerated w’ith water, boiled with a 3 — 4 per cent, solution 
«>f alkali, together with an “ emulsion of petroleum and 
lime,” washed, treated with dilute acetic acid, washed 
and dried. The long fibres thus obtained are suitable for 
spiuuing. — T. F. B. 

Threads, Aitifieial ; Apparatus for Producing — . 

F. Cochins. Fr. Put. 331,104, April 21, 1903. 

Si;e Kng. Put. 9017 of 1903; this Journal. 1903, 1083. 

-T. F. B. 

Bleaching Flax, Hemp, Cotton, Jute, Ramie, Straw, i 

Process of . L. ( ). P. Jurdin. Fr. I’ut. 33 1, .374, 

April 28, 1903. 

Ai'tkr scouring, the fibre is treuted with a dilute solution 
of nitric ucid (suy 5 c.c. of commercial nitric acid to the 
litre), previous to hK ucliing. 'I'his treatment obviates the 
necessity for the long exposure t.) uir uud sun.— T. F. B. 

Mordanting, Dyeing, and Washing Textiles on Bobbins ; 

Apparatus for without Disturbing or Measuring 

the Bobbins. L. Isrhart. Fr. Pat. 33 i, 28, 3, April 20, 
190:t. 

The upparutns eon^ists eshcntially of a cylindrical vessel T, 
comiectetl, l)y pi|)es L and I/, with the perforutcil (!ou(‘8 C 
and (y. The nppm- portion of the apparatus is raised, by 
the handle 1*, and the lower end of the bobbin is plaeed on 
the lower cone, ( '/ ; the upper portion is now lowered, so 
that the upper cone fits in the upper end of the bobbin, and 
is pressed into position, bcinj^^ held by the catch und slot, 
V, IL 



The vessel T is then filled with the liquid, which is heated 
if necessary, and which is pumped through L and L', and 
sprayed over the fabric by means of the perforated cones, 
thus ensuring even treatment of the whole of the fabric. 
The complete machine is made up of a number of such 
arrangemenis connected with the same liquid reservoir. 

— T. F. B. 

Indigo ; Dyeing with Natural or Artificial , on Tex- 

tiles, Fabrics, Threads, Skeins, c^c., of Colton, Wool, 
Sdk, or Mixtures. IL Muller. Fr. Pat. 331,260, April 
16, 1903. 

See Eug. Pat. 9532 of 1903 ; this Journal, 1903, 998. 

— T. F. B. 

Fabrics ; Process for Making , Impervious [ IFa^er- 

proo/j. J. II. F. Schrader. Fr. Pat. 331,602, April 30, 
190.3. 

The fabric is coated with a mixture of linseed oil, 65 parts} 
soap, 16] parts; glycerin, 12] parts; and zinc sulphate, 
parts. — T. F. B. 



1128 JOUENAL OF THB SOCIETY OP CHEMICAL INDUSTET. [Oofc. si. i 90 «. 


VI.-C0L0TmiN& WOOD. PAPER. 
LEATHER. Etc. 

English Patent. 

Printing i Means for Multi-Colour The Printing 

Arts Co., Ltd., F. U. Mowbray, and W. Black, all of 
London. Eng. Pats. 23,579 and 23,580, Oct. 2 ft, 1902. 

This invention relates to mean;? for printing, in several 
colours at one operation, upon bard material, such as metal, 
wood, glass, cbioa, &c. Around tbe peripbery of a cylinder 
are arranged an clastic collecting member and tbe hard 
part-design members, each of tbe latter being supplied 
with its own colour only, from suitable inking sets worked 
by cams from the main cylinder. Auxiliary transfer 
members, of wood or metal covered with rubber, and in gear 
with the main cylinder, are arranged so that each comes into 
contact with its corresponding bard part-design member 
and receives the part-design. All the auxiliary transfer 
members contact with the collecting member, and the latter 
imparts the whole design to tbe material to be printed. 
Modifications are described with a number of collecting 
members arranged as separate rollers, so that tbe material 
to be printed may receive two or more coatings of colour, 
or tbe collecting members may be arranged on separate 
cylinders together with the bard part-design members, a 
flat reciprocating bed, provided with grippers, supporting 
tbe material, so that tbe latter encounters each of the 
collecting members in turn. — B. N. 


ra.-ACIDS. ALKALIS. AND SALTS. 

Sulphuric Acid Manufacture ,* Contact Process of ; 

or, Theory of Industrial Processes, G. Bodliiiider and 
K. Kfippen. Zeits. Elektroebem., 1903, 9. C-^]» — 

568 I [39], 787— 794. 

Tub equilibrium in tbe reversible reaction 2 S(\, f 280^ 
is given by the equation — 

(SOa)''* 

Thus the production of SO 3 is favoured, or the complete 
conversion of SOj into SO 3 is approached, by increasing 
tbe oxygen-concentration. Th(^ reaction-speed is influenced 
similarly by the concentrations of the various reacting 
bodies ; but while tbe equilibrium depends only on the 
relative concentrations, the speed of reaction depends on the 
absolute concentrations ; and increase of oxygen-concen- 
tration, for example, may, by virtue of decreasing the 
absolute concentration of SOj, retard the reaction more 
than it accelerates it, by virtue of increasing its own con- 
centration. Since, at tlic temperatures of tbe aulbors* 
experiments, no dissociation of SO 3 occurs, the speed of tbe 
reaction is proportional to (S(L)^. (Oj) ; and the authors 
have calculated tbe relative values of this speed for two 
initial mixtures of sulphur dioxide and air (11 SOj, 5*6 0.j, 
83-5 Nj and S’SSO^, 11*875 Og, 82-C25N2) after varying 
amounts of the sulphur dioxide have been converted. The 
following table gives the figures ; — 


Percentage 


1 r/.r 
(It ’ 


converted. 


0 

10 

20 

80 ^ 
40 nr 
50 
00 
70 
80 
9<t 
05 


Thoorotinri 
Burner Gas. 

Gas Aviili twice 
the Amount ot Air 

1 required. 

665*8 

3S0“2 

493*2 

288*0 

352*3 

226*3 

240*0 

17*2*0 

153*7 

1*26*2 

D0*4 

86*7 

47*1 

64*8 

25*6 

i 80*6 

6*1 

i 18*7 

0*76 

: 3*3 

0*102 

1 0*85 


Clearly, if the initial assumption on which the speed is 
calculated be correct, the dilution with extra air retards tbe 
reaction at first, while it is rapid, but greatly accelerates it 
in tbe later stages, when it is slower ; so that on tbe whole 
the 9.5 per cent, conversion will be reached more rapidly 
with tbe excess of air than in the case of the ** theoretical ** 
gai. 

The authors have then investigated experimentally the 
question as to wbetherthis is in reality a trimolecular reaction 
(for many cases are known in which the reaction is really 
of a lower order than theory indicates). They enclosed 
known mixtures in a tube heated to known temperatures in 
presence of a catalytic substance, and measured the diminu- 
tion of pressure at constant volume from time to time. (It 
was found that platinii-ed asbestos would not answer, for the 
asbestos was attacked by, and of course destroyed some of, 
the sulphur trioxide produced. This destruction of the 
asbestos probably accounts for the many proposals to use on 
the industrial scale other substances as fouudationi for tbe 
platinum. Eventually platinum gauze, tightly rolled to fill 
the tube, was adopted as catalyst.) The re.^ults, with the 
‘theoretical ” mixture, and at temperatures of 182^,218% 
302°, aud 341° C., showed that the values of KAvere much 
more nearly constant when calculated on the basis of a 
trimolecular [(S02)'^.(02)J than on that of a bimolecular 
[(S(>2).(02)] reaction. The experiments also showed 
clearly the increase of speed with rise of temperature, 
indicating aa increase about 1- 4-fold per 10° C. rise. 
Experiments Avere next made, using the theoretical mixture 
of sulphur dioxide and ox^^gen diluted with varying amounts 
of nitrogen. The absolute speeds of reaction Avere dimi- 
nished, as was to be expected, hut the relative speed.s were 
unaltered, i.e., the amount of conversion in, say, 10 minutes, 
bore in every series the same relation to the amount in 
three hours. These experiments also showed, hoAvever, 
that the concentration of the sulphuric anhydride formed 
also inttuenced the speed of reaction (retarding it as it in 
creased), though the reaction at these low temperatures is 
not reversible, as the sulphuric anhydride does not dissociate. 
Experiments Avitb excess of sulphur dioxide and with excess 
of oxygen Avere also undertaken, and served to confirm the 
correctness of the theory, Avhen allowance is made for the 
fact, brought out by tbe experimen s Aviih nitrogen-dilution, 
that each of these gases acts not only in the direction of 
increasing the concentration of one acting constitueut, but 
also in the direction of deereusing ihose of the rc?t. 

It is shown by tlie experiments, then, that excess of 
oxygen hastens the completion of the oxidation of the 
sulphur dioxide, so that, though it slows it at first, it effects 
on the Avhole an economy of time, and hence of space aud 
of coutact-substance. 

When iilatinum is used as a contact-substance, the speed 
of reaction is gr(;at enough for practicail use at temperatures 
well below that of incipient dissociation of SOg ; hut with 
other contact-substances, sufficient speed of reaction can 
only be attained at temperatures at which the dissociation- 
pressure of SO3 has notable values. With these substances, 
then, the dissociation-pressure, as well as the speed of 
I reaction, must be taken into account in choosing the most 
suitable temperature for working. No doubt the influence 
I of temperature, pressure, dilution, excess of reacting sub- 
; stances, See,, will be similar for all contact- substances, but 
I the absolute values of the speed of reaction Avill vary with 
I the sub.stuuce. The point of equilibrium, however, will 
i be iudepeiident of the nature of the contact-substance, 
Kuictsch (this Journal, 1902, 172 aud 343) has given the 
temperatures at Avhich various percentages of sulphur dioxide 
! are converted into sulphur trioxide — 96 per cent., 500° ; 

' 80, 600° ; 58, 700° ; 35, 800° ; 1 5, 900° ; 0 per cent., 1,000° 

, — starring from a mixture of 780^, IOO3, 83N2 at atmo- 
spheric pressure, and Brode has calculated from these the 
: compositions of other mixtures in equilibrium at these 
: temperatures. 

{ But Knietsch determined hi.s dissociation -constanU by 
I a method in which the gases streamed through a tube — a 
method which leaves it open to doubt whether the speed of 
tbe gases was, on the one band, slow enough over the 
con tact- substance for equilibrium to be attained, and, on the 
i other hand, quick enough over the cooler parts of the 
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apparatus for it to be maiutaiued. Accordingly the authors 
have made a set oP experiments by a oianometi ic method. The 
gases were heated by an electric furnace in a tube of quartz 
containing the platinum gauze used as contact-sub'ituncc, 
and connected by a long capillary, filled with air, to a 
manometer, on which changes of pressure at constant volume 
could be read. The tube was kept, at the desired tempe- 
rature till equilibrium was established, then very slowly 
cooled to 410'^ C. — a temperature at which no undissociated 
SO 3 remains. A. companion tube, similar in all respects, 
save that it contained only air, gave the diminution in pres- 
sure due to the fall in temperature ; the greater diminution 
in the reaction-tube was of course due to the re-formation 
of the dissociated SO;,. (It was found that these experi- 
ments could not be carried above (^, owing to iibsorp- 
lion of oxygen by the platinum at higher temperatures.) 
From the results were calculated first the values of K. 

The agreement of the figures, showing that the value 
of K is independent of dilution with nitrogen, or of tli,j 
scolchiomctric relation of SO.j to O.j, is very satisfactory, 
when the small total difference of pressure, and hence the 
great effect ol a small error, i.s considered. Interpolation 
from the figures obtained, gives the values of K,at 500*^ and 
600® C., as 1*92 x lO-** and 8*50 x 10 -^, while from 
Knietsch’s curves the corresponding values are 2*0 x 10 
and 6*5 x 10 —^, a very close agreement. 

Finally, by interpolation, the constants for various mix- 
tures at various temperatures, arid hence the equilibiium- 
compositions at these temperatures, have been calculated. 
In the following table the results are shown, the form 
adopted being to give the temperatures ut which, with the 
given mixtures, definite percentages of the total possible 
amount of SO 3 will be formed when equilibrium is estab- 
lished : — 


Composition of 
Original Mixture. 

SO* ; 

: 08 ®/o 

|it«7o 

Yield of SO;i. 

[9470 92 7o- no7u 

80 "/o 

1 00 7o 

At atmo.spheric 
pressure. 

(UPG , a:P3 

1 ! 

1 1 

1 425? 

47(3 

497 

i 

620 1 

! 

538 

697 1 

668 

11*09 

r»*85 

j 378V 

423 

452 

, 473 

i 480 

643 

653 

100 

8'04 

450 j 

483 

603 

! 618 

531 

676 

* 035 

8*0 

10 oa 

! 407 

505 

518 

637 

51.8 

692 j 

i 648 

7*0 ! 

lO'O 

I 407 : 

50-1 1 

518 

636 

5 17 

690 1 

047 

0*0 ! 

13*23 

1 477 i 

513 1 

530 

64S 

657 

002 1 

1 858 

4*0 i 

irpsi 

' 4S3 1 

521 1 

53 ;) 

554 

505 

Oil 

0<(0 

2*0 ! 

18*45 

; 488 


513 

558 

570 

015 

1 071 

At 10 atmospheres 
]»re8surtf. 

11-G9 6-86 

428 

! ! 

1 1 

i 477 1 

504 

527 

, 643 

1 605 

, 680 

10*0 i 

8*04 

I 503 

538 

558 

570 

I 589 

1 639 

703 


The table shows that with the theoretical mixture of SO, 
and O,, the yield is higher at a given temperature than with ! 
the theoreticar’ burner-gas with 11*69 per cent, of SO,, 
but that the addition of excess air to this latter raises the 
temperature for a given yield, or increases the yield at a 
given temperature. As the higher temperature increases 
the reaction-speed, the addition of air is doubly advantageous. 
Though the dilution with nitrogen reduces the reaction- 
speed, yet this disadvantage is more than counterbalanced ; 
by the advantages of working at the higher temperature. If 
the theoretical ” burner-gas be diluted with an equal 
volume of air, then (for 96 per cent, yield) we can raise the | 
temperature by 90®, and thus increase the speed of reaction 
to ( 1 * 4 )® or, 20 -fold. Even were the dilution made with : 
nitrogen alone, the retardation to one- half would still 
mean a tenfold increase ; and the accelerating effect of 
the surplus oxygen is still to be added to that. As the 
dilution goes further, however, its effect is relatively less. 
Dilution from 6 per cent, to 2 per cent, of SO,, for ex- ; 
ample, raises the temperature for 96 per cent, by 14° only, 
and thus increases the speed 1 ' 6 -fold, while the dilution 
reduces it to one-third : on tho whole» a retardation to 
about half, though the excess of oxygen will raise this some- 1 
what. It is seen from the last two lines of the table, that ; 
the effect of pressure is favourable to tho reaction ; but i 
while with the theoretical ” burner-gas the addition of very 
little excess oxygen produces much more result than con- 1 


sideniblo increase of pressure, when there is excess oxygen 
in the gas, tho effect of increase of pressure is very con- 
siderable. As increase of piessure also raises the speed of 
reaction, the use of high pressures on the industrial scale 
still seems a posslbllit}^ for the future. — . 1 , T. I). 

Aluminium^ Beryllium, and Indium Hydroxides i Solubility 

of , in Ammonia and Amines, (J. Hen/,. Her., 190.*I, 

38, [12J, 27.51—2755. 

Frkshly precipitated aluminium hydroxide is perceptibly 
soluble in ammonia, but after filtration atul washing, it 
becomes practically iiisoluhlc. From barium aliiminate, by 
careful decomposition with ammonium sulphate and filtra- 
tion, a solution is obtained from which acidi precipitate u 
notable amount of alumina, w hich, when dried, is not horny*, 
and dissolves in acids less readily than that precipitated in 
the ordinary way from aluminium salts. Aluminium hy- 
ilroxido dissolves easily in the mono- and diainincs of 
metliyi anil ethyl, even in presence of their hydrochlorides. 

Heryllhim hydroxide is quite insoluble in these amines, 
as well as in ammonia, llerylliiiin can he easily and 
completely separated from aluminium by precipitating their 
.salts M-itii ethyliiinine in excess, thus redissolving tho 
aluminium hydroxide. 

Indium hyilroxide behaves towards amines very much as 
ferric hyilroxide does, so that indium cannot in thi.s way be 
separated from iron. With 33 per cent, dimethylamine, 
freshly precipitated indium hvdroxidt* gives a turbid liquid 
which cannot he filtered clear, and leaves on evaporation 
and ignition a slight residue of indium oxide. In prosenct^ 
of hydrochloride of tho amine no indium is dissolved, and 
the filtrate is quite clear. — J. T. I). 

Aluminium Sulphate and Sulphuric Acid ; A Compound 

of . E. Baud, ( ’omptes rend., 1903, |37, [13], 

492 — 494. 

The white crystalline substance obtained on heating bauxite 
with sulphuric acid diluted with an equal volume of water 
was found to be produced also by substituting pure alumina 
for bauxite, also by heating aluminium sulphate with 75 
per cent, sulphuric acid, or with pure sulphuric acid to 
110 °— 120 ^ 0 . 

Tho crystalline mass was pressed, washed with acetone 
and then with ether, and dried. The product was found to 
correspond with the formula Al^t );$, 4 SO 3 , dll^O ; it is with 
difficulty soluble iu water. — V. F. B, 

Lead Sulphale ; Action of Tartaric Acid and its Salts on 

. C. lleichard. (Jhem.-Zeit., 1903, 27, 1121 — 925 

and 943-941. 

From his experiments on the action of tartrates on lead 
sulphate, the author draws tho following conclusions. 
When lead sulphate, suspended in a little water, is treated 
with neutral ammonitim tartrate, it dissolves, with the 
formation of lead oxide, sulphuric acid, and a residue of 
leml sulphate. The sulphuric acid forms, with lead' oxide 
and lead sulphuie, a double compound of a basic nature. 
Tho production of lead oxide is accounted for by the 
ammonia of the ammf)nium tartrate, acid ammooiutn 
tartrate being formed, which unites with the basic lead 
.sulphate to give a neutral solution. Neutral sodium 
tartrate and sodititn potassium tartrate are without solvent 
action on lead sulplmte, but tho addition of ammonia, or 
the substitution of the same for the sodium or potassium in 
the double salt, causes solutiou to take place. — W. P. S. 

Sulphuric Acid f New Method of Determining — . 

U. Silbenberger. XXIII., page 1149. 

Su/phides, Sulphites, Sulphates, and Thiosulphates ; Method 
for the Detection of . L. Dobbin. XXIII., page 1148. 

English Patents. 

Hydrocyanic Acid; Process for Producing — . H. C. 
Woltereck, London. Eng. Pat. 19,804, Sept. 10, 1902. 

Perfectly dry ammonia and a “ volatilised or gaseous 
carbon compound,” also perfectly dry, are passed together 
with hydrogen in equal volumes over a strongly heated 
catalytic agent, such as platinised pumice. One volume of 
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ammonia and two volumes of water-gas make a convenient 
mixture. The hydrogen nyranide produced is preferably 
absorbed in an alkaline solution.^J. F. B. 

Carbonic Arid Gasi Apparatus for the Manufacture or 

Recovery and Purification of . J. Leslie, Belfast, 

Ireland. Eng. Pat. '9 142, April 22, 1903. ! 

Thk carbon dioxide, produced by burning coke or the like 
in a closed stove, passes to a water scrubber, and then ; 
through a series of coolers, iu which the gas, after cooling, 
is bubbled through cold water, and thus purified. It is then 
pumped, under pressure, into a second absorber, jacketed 
like that first mentioned, nearly filled with an alkali carbonate 
solution, and when this is saturated, bicarbonate being 
formed, the hot gases from the stove are directed through 
the absorber jacket, wlverehy pure carbon dioxide is evolved, 
and is conducted to a gasometer. The two absorbers are 
thus used alternately. In charging bottles of liquid with 
the gas, a special apparatus is used to avoid loss of gas in 
suifting,” and eoosequent diminished pressure within the 
vessel. — E. S. 

Sodium Carbonate ; Producing N. P. Hansen, 

Copenhagen. Eng. Pat. 19,986, Sept. 12, 1902. 

In the manufacture of sodium carbonate by the ammonia 
process, the sodium bicarbonate intermediately produced is 
immediately combined with sodium hydroxide in proportion 
to form sodium carbonate. — E. S. 

Amymnia from the Sewerage Waters of Towns ; K.vtraet- 

ing . 11. Schilling and C. Krcmer. Eng. Pat. 15,732, 

July 16, 1903. XVMU. B., page 1H5. 

Metallic Sulphides ; Obtaining , in Electric Furnaces. 

1. J. Broun, Matrei, Austria. Eng. Pat. 24,236, Nov. 5, 
1902. 

A METALLIC sulphate is mixed with carbon, and heated in 
an electric furnace to obtain the corresponding sulphide. 

If an acid sulphate is used, it is mixed with a chloride of the 
same base and with carbon, and arrangements arc made for 
collecting the hydrochloric acid gas evolved on heating. 

— E. S. 

Minerals; Pulverising and Cleaning . G. Pro]>fe, 

Hamburg, Germany. Eng. Bat. 16,848, July 31, 1903. 

Minhuals which crackle on being heated, and particularly 
fluorspar and barium sulphate, are lieated to redness, but 
without melting, to eatise them to crumble. By sifting the j 
disintegrated mineral it is separated from the foreign 
matter remaining in lumps. — K, IS. 

Gases from their Mixtures^ especially Oxygen and Nitro- 
gen from Atmospheric Air, and Apparatus therefor; 

Separation of . B. J. Levy and A. Helbrouner, 

Manchester. Eng. Pat. 20,053, Sept, 13, 1902, 

See Fr. Pats. 328,770, 328,984, and 3.30,258 of 1903; 
this Journal, 1903, 966 and 1087 respectively. — T. F. B. 

United States Patents. 

Sodium Peroxide; Producing . C. E. Baker and 

A. W. Burwell, Cleveland, Ohio. U.8. Pat. 739,375, 
Sept. 22, 1903. 

Melted sodium is brought into contact with air or other 
“gaseous oxidising agent” in excess, to produce sodium : 
peroxide. ~E. 8. j 

Alumina and By-Products; Process of Making . ■ 

L. H. Keogh, Hamilton, Canada. U.S. Pat. 740,364, ; 
Sept. 29, 1903. j 

Aluminium sulphate containing iron sulphate as an , 
impurity, is mixed with sodium chloride, water, and carbon, 
and the mixture is heated to redness in contact with steam, i 
The product, Mtitaining sodium aluminate and iron sul- i 
phide, is lixiviated, sodium sulphate is crystallised out j 
from the solution, from vhich, afterwards, “the sodium | 
aluminate and iron sulphide are precipitated,” Sodium | 
carbonate is stated to be recovered from the solution as a j 
by-product. — E. S. i 


Faknch Patents. 

Sulphuric Acid or Sulphuric Anhydride ; Process and 
Apparatus for Making — 1h, Hilbert and the 
Bjyerische Akt. Ges. f. Chemische und Landwirt- 
schaftlich-Chem. Fabrikate. Fr. Pat. 331,289, April 18, 
1903. 

See Eng. Pat. 9453 of 1903 ; this Journal, 1903, 1085. 

— T. F. B. 

Alumina; Manufacture of Anhydrous . C. A. Dore- 

mus. Fr. Pat. 331,400, April 21, 1903. 

Skk. U.S. Pat. 725,683 of 1903 ; this Journal, 1903, 627. 

—T. F. B. 

Barium Oxide; Process of Manufacturing . W. 

Feld, Germany. Fr. Pat. 331,438, April 23, 1903. 

A MixTjTRB of barium carbonate and carbon is moulded 
into portions, which are formed into capsules by coatiug 
with carbon or with a carbon-containing material. A 
number of such capsules may be further enclosed within a 
similar carbonaceous envelope. When the mixture thus 
prepared is suitably heated, bariiun oxide is formed 
throughout, available for the preparation of baritim per- 
oxide. But if the uncoated mixture is heated, the 
superficial earbon burns away before reduction is eil'ected, 
and the barium carbonate is apt to fuse on the surface, thus 
obstructiug the ]woees8. Kefereuee is made to Get man 
patent, No. 101,731. — E. S. 

Zinc Ifydrosiilphite, Solid, and Sparingly Soluble in 

Water ; Manufacture of . (Jieinische Fahrik 

(ji'uiiau, Landshotf and Meyer. Fr. Pat. 331,095, 

April 10, 1903. 

PowDKKKD zine is agitated with one and a lialf times it.s 
weight of wafer, whilst a jet of sulphur dioxide gas at not 
above 45'^ C. is injected until tlie zinc is dissolved, the 
process being supplemented, if desired, by the introduction 
of liquid sulphur dioxide free from water. A quantity of 
powdered sodium bisulphite, equal in weight to the zinc 
tak<*n, is then added, und the zinc hydrosulphite, Mhieh 
separates in the solid state as the bisulphite, dissolves and 
is separated by filtration. The presence of some sodium 
bisulphite adhering to the product is stated not to be 
injurious in the applications of the same. — E. 8. 

Cyanides; Preparation of . .1. Grossmuim, England. 

Fr. Pat. 331,331, April 18, 1903. 

PoTAHSTUM ferrocyanide is heated in a leaden still \iith 
dilute sulphuric acid (for instance), and the hydrogen 
cyanide evolved is collected in milk of lime, to which is 
added a proportionate (piantity of an alkali sulphate, 
whereby a solution of an alkali cyanide is obtained on 
filtration. 

Part of the cyanogen in the ferrocyanide treated remains 
hcliiud as insoluble iron and potassium ferrocyanide 
(Everitt’s salt). This is boiled with an alkaline lye, or 
with a solution of an alkali carbonate or of an alkaline- 
earth hydroxide, or with a mixture of these, in slight 
excess, a current of air being continuously passed through 
the boiling liquid. The potassium ferrocyanide is thus 
reproduced from the Everitt’s salt. — E. 8. 

Permanganates of the Alkaline Earth and other Metals ; 

Electrolytic Production of . Chcra. Fahrik Gries- 

heiiu Elektron. Fr. Pat. 331,376, April 20, 1903. 

See U.S. Pat. 727,792 of 1903 ; this Journal, 1903, 696. 

— J'. F. B. 

Products [Acid Sulphates'] obtained from^ Dry Alkali 
Sulphates, and Process of Manufacturing same. S, 
Trivick. Fr. Pat. 331,849, April 28, 1903. 

See U.S. Pat. 728,335 of 1903 } this Journal, 1903, 742. 

— T. F. B. 
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Vin.--GLASS, POTTERY, ENAMELS. 

English Patents. 

Glass ; Process for Etching . B. Z. Meth, Brzoz- ' 

dowce, Galicia. Eng. Pat. 24,610, I^ov. 10, 1902. 

The steel or zinc plate, on which the pattern to he trans- 
ferred to the glass has been deeply etched, is inked with a 
pasty printing and etching medium composed of 2 parts of 
ammonium fluoride, 1 part of hydrofluoric acid, 70 parts of 
magnesium carbonate, 30 parts of white dextrin, 20 parts 
of yellow dextrin, 5 parts of aniline black, and 3(> parts of 
water. A print is then math; on ordinary tissue paper, 
which is transferred as usual to the glass, aitd washed oil 
with water after about thirty minutes, the glass being etched 
A dead white. — A. G. L. 

Kilns for Porcelain and the like; Firing . M. L. 

Goci)el, Kronach, Bavaria. Eug. Pat. 20,586, bept. 20, 
1902. 

See Er. Pat. 324,708 of 1902 ; this .lourual, 1903, 629. 

— T. F. B. 

Erknoh Patent. 

MuQU for Heating Eeramic Products. B. Demaison, 

1^' ranee. Fr. Eat. 331,744, May 5, 1903. 

Bv arranging the bricks composing the hearth of tlie 
muffle proper in differently placetl layers, chaimels are 
formed close to th(‘ casing of the hcartli, through w-hicli the 
products of combustion pass, and iii which tbt*y give up a 
large quantity of their heat. — A. G. L. 


IX.-BtJILDINa MATEKIALS, CLAYS. 
MORTAES AND CEMENTS. 


Mortar; (^imposition of an Old . B. Meyer. 

Ber., 1903, 36/[l-^]» 2981—2982. 

Old mortar from a 14th century cliureh in Brunswick 
gave the following results on analysis ; — Sand (inHoluhle 
silica), .54’77; soluble silica, 3*80; ealeium carbonate, 
20-29; calcium hydroxide, 11*09; magueftium oxide, 
0*76; iron and aluminium oxides, 3 '50; residue from 
treatment with hydrofluoric aci<l of substances insoluble 
in hy*drochloric acid, 1*76 ; and moisture, .3-20 per cent. 
Total, 99* 16 per cent. 

The moistened mortar had a strong alkaline reaction, hut 
it was not determined whether the quicklime was present 
as free hydroixide or in combination with the carbonate us 
a basic salt. — C- A. M. 


ExCiLISII l^ATKNT. 

Brick Kilns; Impts. in . .1. D. Wilson, St. Leonards, 

N.S.W. Eng. Pat. 17,061, Aug. 5, 1903. 

In order to expel the vapours given oflT by the bricks in j 
process of drying, the hot gases from the burning bricks i 
are made to meet them on their way to tlie cliim ney by 
means of a pair of horizontal flues communicating with 
each other at their ends and forming a continuous flue, j 
connected with the burning chambers by vertical flues, 
which are eoutrolled by valves and dampers. Greater 
facilities for repairs and greater strength are also given to 
the kiln by constructing the arches of the kiln so that each , 
cross line of feed holes is a straight joint or slot of suitable ; 
width, the longiiudinal lines of feed holes being formed as 
desired by the covering ring of bricks, which may be either 
tee-shaped or square. — A. G. L. 

United States Patents, 

Stone ; Making Artificial . Mathilde Cordes, nfe i 

Muller, Hanover, Germany. U.S. Pat. 739,835, Sept. 29, j 
1903. i 

A MIXTT7RE of hydrauHc lime and of barium carbonate or ; 
hydroxide with water is combined with gypsum and com- i 
minuted peat, with a “pulverulent material of higher | 
specific gravity than peat ** (ashes, for instance) and with j 
wood shavings. The composition is moulded and dried. ! 

— E. S. I 


Bricks; Manufacture of M. Perkiewioz, Ludwigs* 

berg, Germany. U.S. Fat. 740,040, Sept. 99, 1908. 

See Eng. Pat. 12,095 of 1903; this Journal, 1903, 1088. 

--T. F. B. 

Building Material; Manufacture of Arti/iciai — ■». 

A. Seigle, Lyons, U.S. Fat. 740,188, Sept. 99, 1903. 

Sice Fr. Fat. 323,666 of 1902 ; this .lournul, 1903, 497. 

— r. F. B. 

French Patents. 

Refractory Material Ohtninei without Heating^ for 
Furnaces and Metallurgical Apparatus in OeneraL 
II. Kst.'ve, Kr.inee. First Addition, date I Ajiril 7, 1903, 
to Fr. Viil. 329.802 of Feb. 7, 1903. 

The material is composed of plumbago, graphite, kaolin, 
magnesia, and other earths, coIoiitcmI or white. Tar or a 
similar binding agent may be added, 'fwo compositions 
are given, one consisting of 120 parts of grapliite, ISO parts 
of plumbago, 200 parts of kaolin, and 200 parts of magnesia, 
the other of 100 ]>art8 of Braj)hite, 400 parts of plumbago, 
350 parts of kaolin, and 150 parts of magnesia. — A. G. L. 

Sand-Scourer ; A (Jontinuous and iSTethodical . 

J. A. Dejust, France. Fr. Fat. 331,527, April 27, 1903.’ 

'I’he sand to be wnished is introduced from a lioppor, pro- 
vided with a damper, int«) a vertical cylinder of wood or 
metal coutaininii a number of plates, preferably inclined at 
an angle of 1.5 ’, from oiu* of wdiieh the sand falls to the 
next in its descent to the bottom. These plates are 
roughened, so as to divide the sand. A small quantity of 
water is inlroduci‘d through a cock at tht3 botlom of the 
hopper, to facilitate the passage of the s.ind downwards. 
'I'he iinin quantity of tht‘ water used in the washing enters 
through a cock in the low(;r part of the eylinder, and, as 
only a small orifice is provided for tlie exit of the sand, the 
water rises in the cylinder through tlie sand till it overflows 
at a point below the hopper, carrying with it the saline iin- 
juirities of the saud. A senum is provided at the exit by 
which the sand leaves tlie cylinder, serving to separate the 
sand from that part of the water which le ives the cylinder 
at this point.— A. G. L. 

Portland Cement Kiln ; (hntinuous . W. W. Maclay. 

Fr. Fat. 331,-105, April 21, 1903. 

See U.S. Fat. 725,97.5 of 1903 ; this Journal, 1903, 630. 

— F. B. 

(Jement ; Manufacture of . G. Geisslcr and G. Geis.s- 

ler, juri. Fr. Fat. 331,514, April 27, 1903. 

See Kng. Fat. 9835 of 1903; this Journal, 1903, 863. 

— T. F. B. 


X.-METALLURGY. 

Mangine.se Steels ; Properties and Constitution of 

L. Guillet. Comptes rend., 1903, 137, [12], 480—482. 

MiCROORAriiic ^•xamination of manganese steels showed 
their close similarity to nickel steels (see this .lournal, 1903, 
21.'''). Only about one-half the ainouut of manganese, how- 
ever, is required to produce the same efleet as nickel. The 
two series of steels examined contained ()• 1 to 0*25 per 
cent, and 0*7 to 0*9.5 per cent, of carbon, the manganese 
varying in the low-carhon 8to»ds from 0 to 33 per cent., 
and in the high-earbon steels from 0 to 12 percent. The 
results were as fellows : — 


Class. 

Micrngraphic 

Hiructure. 

i liow' Carbon. 

High Carbon. 

1 

Venrlito 

Mu per Cent. 

' 0—5 

Mn per Gent. 
0-3 

2 

Martensite or 

, 5-12 

3-7 

3 

troostite * 

7 - Iron 

Above 12 

Above 7 


• The steels of class 2 show martensite structure when they 
contain less than 0*5 per cent, of carbou ; otherwise, trooatite. 
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The roecbanical properties are in complete agreement 
^ith the micro-structure. Ptarlite steels show great break- 
ing stress and also high resistance to blows. Thus manga- 
nese alone does not render the steel brittle ; this only 
happens where the snin of the carbon and manganese are 
sufficient to give a martensite structure. liOw-carbon steels 
containing less than 4 to 6 per cent, of maLgcncee are not 
at all brittle. — T. F. 13. 

Carbide of Chromium and Tvngnten ; A Double . 

U. Moissan and A. Kouznctzow. Comptcs rend., 1903, 
137 , 292—290. 

This authors have prepared, by different irethods, a double 
carbide of clironiinm and tungsten of the compoBiiion 
W2C.3Cr;jC5, unalo^ious to the compounds previously de- 
scribed by (arnot and Goutal (this Journal, 1898, 11.50; 
1901, 583). This new double carbide has thesp. gr. 8*41 ; 
it is very stable, not being acted upon by acids or the 
principal reagents, and is also very hard. The authors 
state tfcat it is piobable that the addition of tungsten to 
chrome-steel would cause the foinunion of this compound, 
and at the same time confer upon tl>e btcel new properties. 

—A. S. 

Cyanide Plants I Consumption of Zinc on — ■■■ . W. W. 
Virgoe. J. C btm. Mctall. and Min. Soc. of S. Africa, 
1903, 4 , 80—92. 

For scientific investigation of this problem the consump 
tion should be rccotded (1) per ton of ore treated, (2) per 
unit of solution flowing through the boxes, distinguishing 
“ mechanicar* and “chemical” loss. Commonly, with 
gold-bearing solutions, the consumption of zinc is in the 
proportion of 16 to I of gold deposited, but only 1*3 to 1, 
or even 1 to 1, of silver deposited. Exce.ssive mecbanical 
loss is generally due to unnecessary handling, scrubbing, 
&c., during the clean up ; or to want of care in placing the 
zinc under water when removed from the boxes ; or to the 
uneven flow of solution during the precipitation ; or to the 
use of “ threads ’’ of zinc ot uneven thickness; or to the 
employment of too weak solutions. 

Excessive chemical losses result from too great alkalinity 
of the solutions ; or 10 the precipitation of copper and other 
“ base ” metals on the zinc ; or to the contact of the zinc 
with unprotected iron surlaccs. 

More generally, strong solutions depositing considerable 
quantities tend to cause a heavy cbcmicat consumption of 
zinc, and weak solutions depositing ‘^mall umounts cause 
heavy mechanical and light chemical loss. 

The author does not favour the use of zinc dust in place 
of zinc threads. 

Mary detailed examples of the working of plants on 
sand.s and slimes under varying conditions are given. An 
excess of alkali in the form of lime is absolutely necessary 
in all solutions, and sump tanks should be wide and shallow 
rather than narrow ami deej), and not so closely covered in 
as to prevent fr(e access of air. — J. II. C. 

Roasting ond Filler-Press Treatment \^Sulpho-Telluride 
Gold Ores] at Kalgoorlie. J. T. Marrincr. Eng. and 
Mining J., 1903, 76 , [10], 3r,v. 

The ore is subjected to dry -crushing, first in Gates rock- 
crushers and then in Griffin or ball-mills ; it is next roasted 
in Edwards or Merton furnaces, and the roasted product 
mixed with dilute cyuuidc solution and allowed to settle in 

s. d. 

Power (includiiiK condensed water) and com- 


pressed air used in HI ter-jirossinfc 5 9 58 

Crushing 9 9'08 

Milling in ball-tnillfi 2 0’65 

Roasting 6 0*18 

Grinding and amalgamating in Wheeler pans 1 3’88 

Filter- pressing and agitating 2 7’00 

Trucking 0 lO'OS 

Precipitation and clean-up 0 8*B8 

. Cyanide4i^l3 lb. per ton of ore 1 3'94 

Water (salt water for plant use) 0 9*83 

Assays 0 1*94 

General expense and maintenance 1 4*12 


Total 23 9*46 


V- shaped boxes. The course sands are ground till the 
pulp will pass through a screen with 100 holes to the linear 
inch, and are then transferred together with the “ fines,-” to 
the agitation vats. The pulp is agitated with cyanide solu- 
tion, of about 0*03 per cent, strength, for 8 — 12 hours, the 
gold-bearing solution separated by filter-pressing, and tbo 
gold deposited on zinc. The average extraction obtained on 
the large scale was 92*2 per cent. The accompanying table 
shows the costs of treatment per Ion of ore for 1902 with a 
plant having a capacity of 2,000 tons per month. — A. S. 

Tin and Tungsten; Magnetic Separation of , at 

Gunnislake ClitterSy Cornwall. Skew'cs. Eng. and 
Mining J., 1903, 76 , 424. 

The ore is first treated in a 2.5-stamp mill containing a set 
of Cornish rolls, a crusher, eight Russ tables for the sands, 
Luhrig classifiers and Luhrig vanners. The concentrates 
Irom the mill are roasted and then passed to the magnetic 
separator, which is about (5 ft. high, 12 ft. long, and G ft. 
wide, and has a capacity of about .5 tons a day. The con- 
centrates are carried on an endless travelling belt, about 
2 ft. wide, over two sets of adjoining magnets, of which the 
first j“et, of 4 ampere strength, attracts the iron ore, and 
the second set, of 12 ampere strength, attracts the tungsten 
ore, whilst the tin ore is carried on by the belt to the tail 
roll. The iron and tungsten ores are nceived in bins 
arrarged at right angles to the belr. The tungsten ore is 
then separated by stirring in a sieve and tapping by a 
hammer into two layers — a light upper layer, from 2 to 
4 ins. deep, which is treated again in the separator, and a 
heavy lower la^er, which is ready for sale as a product 
containing from CO to 04 per cent, of tungstate of iron. 

—A. S. 

Metals ; Volatilisation of , as Chlorides. S. Croasdale. 

Eng. and Mining J., 19o3, 76 , 312—314. 

The author has made a large number of experiments, 
extending over several years, with regard to the volatilisa- 
tion of metals as chlorides Irem their ores by roasting with 
sodium chloride and sulphur in an oxidising atmosphere. 
Detailed results are given as obtained with ores of gold, 
silver, copper, lead, zinc, bismuth, arsenic and antimony, and 
complex ores. 1'he ore should be ground so that it willpass 
through a screen with 20 holes to the linear inch ; silicious 
ores give better results if crushed till they tvill puss through 
a screen with 40 or GO boles to the inch. 'Fhe crushed ore 
is mixed with sulphur and salt, and charged into the furnace 
at a temperature of 7.50'^ — 85o° C. The amount of sulphur 
should be from 0*25 to 0*50 per cent, in excess of that 
required to form the normal sulphides, and the quantity of 
salt from 1.5 to 20 per cent, in excess of that necessary to 
form the chlorides of the base metals other tlmn zinc, to be 
volatilised. The best results are obtained in a reverberatory 
furnace in the form of a revolving cjliudtr, lined with fire- 
brick, 30 — .50 ft. long, and Avith an inside diameter of 
.5—6 ft. at the end from which the roasted ore is discharged. 
The cylinder is mounted at a slight angle. The volatilised 
metals are recovered by passing the fumes and products of 
combustion through successive layers of water, supported 
upon perforated diaphragms, preferably made of a textile 
fabric. The condensing solutions become slightly acid from 
the sulphuric acid formed. Metallic gold, silver chloride, 
and lead sulphate art*, recovered by fill ration, and copper is 
separated from the filtrate by precipitation with scrap iron 
or by electrolysis. — A. S. 

Ruthenium Silicide ; Preparation and Properties of , 

j II. Moissan and W. Manchot. Comptcs rend., 1903, 
137 , 229—232. 

liuTHKNiuM, when melted by beating in the electric furnace, 
combines readily with silicon, giving a crystalline silicide, 
limSi, of great hardness, which has the sp.gr. 3*40, and 
i is very stable towards most reagents. — A, IS. 

j Lead’ Tin- Antimony Alloys ; Analysis of . 

I S. Burman. XXIll., page 1150. 

! Vanadium ; New Method of Determining , and its 

I Application to Metallurgical Products. E. Campagne. 
1 XXlll., page 1 149. 
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JOURNAL AND PATENT LITERATURE Ch. X. 


English Patents. 

Steel or Ingot Iron ; Manufacture of . B. Talbot, 

Leeds. Eng. Pat. 24,248, Nov. 5, 1902. 

See Er. Pat. 324,448 of 1902, and Addition to same; this 
Journal, 1903, 559 and 634.— T. F. B. 

Ore; Agglomerating Finely-divided . A. Malden, 

Westminster, and W. J. Malden, llolleslcy Bay, Suffolk. 
Eng. Pat. 19.351, Sept. 3, 1902. 

FiNKLY-inviDKD ore material is made up into briquettes by 
the aid of a solution of borax, in addition to which clay 
and lime may be used. Iron ore is preferably agglomerated 
by the addition of G per cent, each of clay and lime and a 
““small percentage” of borax, with or without a small 
4 )roportion of an alkali carbonate. — E. S. 

Mattes and Raw Metals ; Treating , in Reverberatory 

Furnaces. A. L. A. Coiieiu, Paris. Eng. Pat. 2 1,39 i, 
Oct. 1, 1902. 

The products to be treated are melted, or introduced in the 
molten state, into a reverberatory furnace, and a mixture 
of superheated stc*am, air, and silex, sometimes with tlu^ 
addition of lime, is blown on to the surface of the bath 
through inclined blast pipes placed at each side of the 
furnace in parallel direction, but not in the prolongation of 
each other. Liquid hydrocarbons are also injected by the 
steam when it is desired to raise the temperature* of the 
hath. The process is mainly adapted for the conversion of 
copper or of nickel matte into coppe*!* or nickel, the refining 
of black copper, and for obtaining steel or puddling iron. 

— E. S. 

Linings of Vessels for M ctallurgioal IPor/c. G. Westing- 
house, Loudon. From W. J. Ivnox, Allegheny, Pa., 
U.S.A. Eng. Pat. 21,807, Oct. 7, 1902. 

See (J.S. Pat. 7 10,91 6, Oct. 7, 1902 ; this Journal, 1902, 1400. 

— K. S. 

Ore Roasting Furnaces. J. B. F. llerreshoff. New York 
City. Eng. Pat. 13,877, June 22, 1903. Under Internat. 
Conv., Jau. 16, 1903. 

See U.S. Pat. 729,170 of 1903 ; this Journal, 1903, 747. 

— T. F. B. 

Blast Furnaces; Impts. in . G. K. Ilamfeldt, Mun- 

hall, Allegheny, U.S.A., and T. A. Tesch, Swiasvale, 
Allegheny, U.S.A. Eng. Pat. 13,918, June 22, 1903. 

The invention relates to a cyliridrioiil form of blast-furnace 
top, the upper part being contracted and j)rovided with a 
hopper. This^ cylindrical shell i? cast in sections, bolted 
together, and is provided with water troughs round its 
circumference to keep it cool. A large opening for the 
charging of big pieces of ore is provided laterally ; as are 
an explosion door and an auxiliary gas pipe leading from 
the gas exit. — L. F. G. 

Cupola Furnaces. A. J. Boult, London. From A. Seydel, 
Fretigny, France. Eng. Pat. 14,30.5, June 27, 1903. 

The furnace comprises a vertical shaft, reduced in diameter 
ill the upper and lower parts, with a heating ehauaber 
above it having tubular extensions, and an outer easing 
surrounding the shaft casing and heating chamber, with 
tuyeres between the outer casing and the interior of the 
furnace. There is a series of air-heating passages between 
the lining of the shaft and its casing, and injectors for 
liquid fuel entering the top of the melting zone. The main 
features are stated to be : reduction in the velocity of the 
escaping gases ; a large heating and a large air chamber ; 
combustion outride the furnace proper, of the gases and 
their renewed combustion io* heating the air chamber; the 
heating of the blast-air supplied to the tuyeres ; and means 
for introducing one or more non-solid fuels, in addition, to 
the ordinary fuel. — E. S. 

Separation of Minerals and Extracting some of them 
as Concentrates ; Process and Apparatus for Effecting j 

the . G. A. Goyder and E. Laughton, both of j 

Adelaide, Australia. Eng. Pat. 16,839, July 31, 1903. 

FxNBLY-DiviDBD minerals ara treated in a shallow tank I 
with an acidulated solution, and particles of the mineral j 


; adhering to the gas bubbles formed, are de6octe<l on their 
' passage upwards by inclined planes above the tank floor. 
Means are provided for feevling the ore into one end of the 
tank, along its hotiom, overlying which are the deflector 
plates with suitable troughs placed between them. There 
are also means for causing the concentrates to travel along 
the troughs, and for discharging them as well as the 
tailings. — E. S. 

Pickling Afttal Plates; Mode of and Means for IVeating 

Water used for . U. Thomas and Uo., Ltd., H. B. 

riiomas, and .1, II. Lones, all of lilanelly, Carmarthen- 
shire. Eijg. Pat. 22,860, Oct. 21, 1902. 

Thk water used in washing metal plates that have been 
pickled in acid is pumped into an overhead tank, whence it 
is <lischarged through a perforated spraying iiipe into a 
precipitating tank, whieli simultaneously receives, in such 
manner as to fall upon the spray, a continuous flow of milk 
of lime from nn elevated trough fitted with an agitator. 
The iron is thus prrt’ipitated from the, water, which latter 
is drawn off from above the deposit into a secondary tank, 
wherein the* settling is omupleted, and the water is then 
reaily for use again. — E. S. 

United States Patents. 

Iron; Carburising . \V. A. Kocneinan, Chicago, 111. 

U.S. Pat. 740,025, Sopt. 29, 1903. 

Iron, or an “ in)ii bearing coin,, omul,” i.s melted, and 
caused to flow, free from slag, upon the top of a deep 
column of iiicandeBcent carbonaceous material, so as to 
continuously percolate through it, whilst oxygen is intro- 
dueed into tlie lower ]>art of the column, whereby the 
** cleaned iron, in its state of fine division, aud while 
descending, i.s subjected to the carburising effect of the 
carbon ma.s8 and to gas continually generated in the said 
mass.” Compare U.S. l*at. 712,812, Nov. 4, 1902; this 
Journal, 1902, 1538. — E. S. 

Lead Drosses ; Press for Squeezing Mushy, Zinkij, or 

; Coppery . VV. U. Howard, Pueblo, C'ol. U.S. Pat. 

I 739,003, Sept. 15, 1903. 

I A PLUNOKH, having a number of teeth projecting from its 
j under side, is loosely swiveled on to the lower end of a fixed 
j upright screw in eonibii'.atioii with a stationary frame, the 
j teeth being adapted to indent the drosses placed beneath, 

[ within a frame or holder having a dumping bottom, tlie 
; bolder being movable, by means of mechanism connected to 
the screw, up towards, or down away from, the toothed 
plunger, without turning the latter, so that the plunger may 
I be atterwards freely turned to cause the teeth to make a 
j new series of holes in the material. Tlie holder and the 
I bottom, although independent, are capable of being raised 
I or lowered as a unit, means being provided for locking the 
I holder to the plunger, to ensure its separation from the 
i bottom. — E. S. 

j Ores ; Process of Treating — . F. Laist, Assignor to 
H. Smith and I*. C. Brown, all of Salt Lake City, Utah. 
U.S. Pat. 739,011, Sept. 15, 1903. 

i An alkaline-earth sulphide .suspended in water is subjected 
, to the action of carbon dioxide ; the alkaline-earth carbonate 
! produced, is u.sed as described below, and the hydrogen 
j sulphide evolved is u.sed to precipitate copper as sulphide 
j from its solution, obtained, lor instance, by treating copper 
I ores with sulphuric acid, the acid .solution remainiog after 
1 separation of the precipitate being used for treating fresh 
I portions of ore. The copper sulphide, obtained as described, 
is “ melted ” to obtain metallic copper and gases rich in 
sulphur dioxide, which gases are passed over an alkaline- 
earth carbonate; the carbon dioxide evolved is utilised in 
the first process, and the sulphite formed is reduced to 
sulphide, also available in the cycle of operations. — E. S. 

Ores ; Process of Disinte grating . C. T. Snedekor, 

Chicago, 111. U.S. Pat. 739,116, Sept. 15, 1903. 

The ores, at the ordinary temperature, are submerged in 
solution of an alkali, on removal from which they are 
highly heated, and then, while still hot, returned to the 
tame solution. — B. S. 


c 
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Ores of Gold and Silvery Process of Treating Refractory 
Complex . C. E. Baker and A. W. Bur well, Cleve- 
land, Ohio. U.S. Pat. 739,374, Sept. 22, 1903. | 

Ores of gold and silver containing b base metal or metals i 
and a metalloid, are heated in a current of chlorine, and I 
the chloride of the metalloid formed, is volatilised and ! 
<'.ollected. The base-metal chloride formed in the process | 
is dissolved out of the cooled ore, and the solution is ■ 
electrolysed to obtain the base-metal chloride and free 
chlorine. Tlie gold and silver in the ore are then separately | 
recovered. — E. S. j 

I 

Metallurgical Furnace. W. F. Ilaniies, Deming, N. Mexico, ^ 
Assignor to W. J. Browning, Concepcion del Oro, Mexico, j 
U.S. Pat. 740,360, Sept. 29, 1903. 

The furnace has a lower ehamber with vertical walls, and : 
tuyeres at its lower portion ; this chamber merges into an , 
upper chamber, the walls of which enclose an increasing i 
space to the top. Tuyeres for supplying an oxidising blast ; 
are located at the junction of the two chambers. A cylinder 
8US))ended from a series of converging beams above the j 
furnace, carries, movahly secured to a collar at its bottom, ! 
a fuel-casing, increasing in diameter towards its bottom, I 
which bottom reaches to just l»elow the junction of the two i 
furnace chambers. Compare Fi'g. Pat. 10,029, May 13, i 
and U.S. J'at. 712,374, botli of 1902; this Journal, 1902, j 
1141 and 1.038.— E. S. I 

French Patents. | 

RefracloryMntcrialy obtained irithout Ht aliug.for Funiaees I 
and Metallurgical Apparatus in General. JI. Est^ve, 
Addition to Fr. Pat. 329,802. T\., page 1131. 

Nickel Carbonyl ; Mannfaclure of , and Jlxtraction 

of Metallic Nickel therefrom. J. Dew^ar. Fr. Pat. I 
331,225, April 15, 1903. 

See PiDg. Pat. 9300 of 1902 j this Journal, 1903, 700. 

— T. F. B. 

Bronze or other Metallic Powders ; Manufacturing *. i 

Soc. A Baer and Co., (xermanv. Fr. Pat. 331,371, ; 
April 20, 1903. 

The metal or alloy to be powdered, is rained into a slieet- 
iron chamber or cylinder, in which a shaft carrying blades | 
is rapidly rotated, so as to greatly agitate tlie air and 
thereby minutely subdivide the metal at the moment of ; 
its passage from the liquid to the solid state, the blades also : 
assisting b}' beating the particles with which they come ' 
into contact. Air or non-oxidising gases may, according 
to another method, he compressed and injected into a ; 
chamber so as to strike athwart the molten metal or alloy ! 
flowing through a narrow passage, w’hereby the stream is 1 
hrokeJi up and (mused to impinge against suitable stationary j 
or movable surfaces. — E. S. ' 

Mercurial Vapours; Apparatus for f \irrying off . j 

Widow of P. Dclage, nee IMarie Taddei, Fr. Pat. j 
331,432, April 22, 1903. | 

The chamber or furnace room in which operations involving ! 
the evolution of mercury fumes are conducted, is roofed in | 
connection to a lofty double chimney supplied internally 
with heated air by an entering side pipe, whereby all fumes , 
evolved below are drawn upwards and discharged into the 
air at a considerable elevation. — E. S. 

Alloy and its Manufacture, T. W. Just and W. F. L. Frith. 
Fr. Pat. S31,4G4, April 24, 1903. 

See Eng. Pat. 9696 of 1902 ; this Journal, 1903, 498. 

^ -T. F. B. 

Metallic Coatings Protective against Oxidation; Obtain- ■ 
ing . A. licvy. Fr. Pat. 331,669, May 1, 1903. 

An oxidisable metal, such as iron, is preliminarily coated | 
with zinc, to fCfm a couple in which the iron is electrically I 
protected ; a coating of a metal, such as copper, nickel, or ; 
silver, is then formed upon the zinc to protect the first | 
couple without forming a new couple that might favour ■ 
oxidation. — E. S. 


Aluminium j Method of Soldering — - — . C. SOrensen. 

Fr. Pat. 331,798, May 7, 1903. 

See Eng. Pat. 9715 of 1903 ; this Journal, 1903, 914. 

— T. F. B. 

II -ELECTEO-CHEMISTEY AND 
ELECTEO-METALLUEaY. 

(4.)— electro-chemistry. 

Electro-chemical Analysis ; Use of a Mercury Cathode 
in . E. F. Smith. XXIIL, page 1150. 

Metals ; Rapid Electrolytic Precipitation of , 

F. F. Exner. XXIIl., page 1150. 

Metals ; Electrolytic Separation of Certain . 

E. F. Smitli. XXIIJ., page 1150. 

English Patents. 

Battery Elements ; Secondary , and the Proeess of 

Producing same. Tj. Fiedler and O. Puehmuller, London. 
Eng. Pat.*^ 19,999, Sept. 12, 1902. 

A TATI KR-ivf ACHE box suiTouuds a closc-fltting zinc box, 
the lathT being connected below to a second smaller inner 
zinc box, these forming the negative electrode. A box of 
peroxide of lead, connected by a cross-piece at the top, is 
placed between the two zinc box(‘s, and forms the positive 
electrode, and is insulated below from the negative by a 
layer of asphalt. The (dectrolyte consists of a mixture of 
diluted sulphuric acid, 1,500 parts; mercury sulphate, 50 
parts ; zinc sulphate, 50u parts ; potassium ferrocyauide, 
50 parts; and may be mixed with sawdust to form a jelly. 
The battery is closed with a layer of sawdust, a piece of 
cardboard provided with an air pipe and soaked in paraflBn, 
and finally with plastic material. The zinc plates become 
covered with a coating of ferrocyanide of zinc and mer- 
cury, which protects the plates against the destructive action 
of the eloetrolyt(‘. — B. N. 

Electric Currents for Electrolysis ; Apparatus for ihi 
Generation arid Application oj - . F. E. Elmore, 
London. Kug. Pat. 24,330, Nov. 6, 1902. 

This invention relates to improvements on Eng. Pal. 
26,673, 1901 (this Journal, 1903, 371). The magnet of the 
dynamo consists of an annular box, closed, with the ex- 
ception of a liorizontal air-gap, through which extends a 
horizontal rotating disc of conducting material forming the 
armatur(-‘. Two annular electrolytic cells are arranged one 
on each side of the air-gap, and concentric cylindrical shells 
are suspeuded from the rotating disc so that the one set of 
electrodes of the outer cell in the annular magnet box act 
as anodes, and the other set in the inner cell as cathodes, 
or the reverse, according to the direction of rotation of the 
disc or the direction of the current in the magnet coils. 
Stationary cylindrical shells stand up between these elec- 
trodes and form the electrodes of opposite nomenclature, 
the fixed electrodes in each cell being joined below, and the 
two sets connected by a metallic conductor passing through 
the air-gap in the magnet box. The rotating electrodes 
have upper and lower flanges, and a pipe connects one 
suspended cylinder of the inner set with a corresponding 
cylinder of the outer set. Mercury is delivered on to the 
lower flanges of the inner set, rises up the surfaces by cen- 
trifugal action, and is then delivered by the pipes and made 
to flow' down the surfaces of the outer set, the flanges 
ensuring a certain depth of mercury continually on the 
plates. When salt in solution is decomposed in the inner 
eel), water is circulated through the outer cell, and the action 
i.s as follows : — The disc is rotated so that the suspended 
cylinders in the inner cell are cathodes, and the liberated 
podium is thus transferred, by the travelling mercury, to 
the surfaces of the suspended anodes in the outer cell, where 
the metal is dissolved forming caustic soda. The clilorine 
is drawn off by suction through a pipe opening above a bell 
which closes the inner cell, and the hydrogen liberated is 
allowed to escape,—-!}, N. 
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Electrodes for Electrolytic Purposes} Jmpts. in 

J. Hargreaves, Earn worth-ia-Widncs. Eug. Pat. 19,368/ 
Sept. 4, 1902. 

The electrode consists of a number of blocks of gas carbon 
or graphite, with metallic conducting bars or strips passing 
through perforations in the blocks, and with tightening 
devices for drawing and thus picssiug the blocks together. 
Various methods are described for securing liquid- tight 
joints between the blocks of carbon. Castings of lead 
or other suitable metal are used for filling the per- 
forations, the latter in places having enlarged cavities, so 
that the contraction of the neck of metal on cooling <lraws 
the blocks tightly together. Powdered graphite, metallic 
liliug.s, or other comluc.ting material, may be rammed 
tightly into the perforations, so as to press the bars or 
strips against the blocks, or so as to make electric connec- 
tion between the bars and blocks. A modification is 
described in which a metal tube, preferably platinum, with 
flutings so as to allow for expansion, is placed in the per- 
forations, and suitable methods are used for making electric 
connection between the oondiicting bars and the tube, and 
for pressing the latter against the carbon blocks. Compare 
Eng. Pat. 10,201, May 3, 1902 ; this Journal, 1903, 703. 

— H. N. 

Electrodes for Elect roli^ tic Apparatus i Secondary , 

more especially iitiended for Use in the Manufacture of 
Chlorates, P. Imhoff and d'he Unite d Alkali Co., Ltd., 
Liverj>ool. Pat. 25,442, Nov. 10, 1902. 

8ee Fr. Pat. 330,01(1 of 1903 j this Journal, 1903, 1054. 

— T. F. 11. 

Zinc Oxide; {^Electricl Method and Apparatus for Pro- 
ducing . n. T1 Thwuite and T. J. Denny. Eng. 

Pat. 18,015, Aug. 16, 1902. XIU. A., page 1138. 

Metallic Sulphides ; Obtaining , in Electric Furnaces. 

I. T. Brown. Eng. Pat. 24,236, Nov. 5, 1902. VII., 
page 1130. 

Sugar; [^F.lectric'] Process and Apparatus for Making 

. M. H. Miller, I). lluether. A, II. Hough, 

A. McNeil, and il. Fisher. Eng. Pat. 14,182, June 25, 
1903. XVI., page 1142. 

United States Patents. 


pole plate may have a higher percentage of kieselguhr than 
the negative one; thus the former may contain 5 per cent, 
and the latb r 2:^ per cent, of kieselguhr Incorporated with 
the material of the plates. — B. N. 

Gases; Apparatus for [I\lectrically"\ Treating — . 

H. Paiiliug, Brauduu. U.S. Pat. 739,920, Sept. 29, 
1903. 

'Pius invention consists of an a])paratus for treating gases 
hy means of the electric spark. 'Pwo ele(‘trodes are 
arranged in line, one consisting of a tube ending in a noazle 
a!id tile other ending ill a disc; or the latter may also 
tubular, with a disc perforated with openings eomuiiinicating 
with the bellow of the tube. The elecirodivs are preferably 
eiiclosial in an insulating casing. — B. N. 

Gases; Apparatus for [^FJcctricnll y'^ Treating . 

II. Pauling, Brandau. U.S. Pat. 739,921, Sept. 29, 
1903. 

By means of this apparatus, gases, vapours, and the like 
maybe subjected to (dectrie spark discharges. A cylinder 
of insulating material, capable of bcang rotated, is wound 
with a helix of wire, tin ends of the latter being connected 
to the shaft of the, cylinder. A metal strip is fixed a short 
distance from ami paralbd to the e^dinder, and the strip and 
cylinder shaft arc' eonrieeted to the source of elc'ctricity. 
The gas to ht' trc'iited is blown through a tube furnished 
with a set of iioz/lc*s, the latter being arranged panilhd to 
the strip and hulfwav between the strip aud the cylinder. 

■~B. N. 

Filaments [/or Incandescent Electric JAtmps'] ; Electric 

Furnace for the Manufacture of . \W Voelker, 

Krie, Assignor to the* Klectro-(?arl)ide Lamp Syndicate, 
Ltd., London. U.S. Pat. 740,379, Sept. 29. 1903. 

See Eng. Pat. 16,653 of 1901 ; this Journal, 1903, 18. 

^ — T. F. B 

French Patent, 

Insulating Sntfstance of Hiyh Melting Point. Soe. 
Franc, des ( ablos Eleetricpies (systeme Berthoud, Borel, 
et Oie.). Fr. !bit. 331,230, April 17, 1903. 

By heating pitc'h In presence of oxidising agents (c.ry., man- 
ganese dioxide or litharge) copious uvolulioii of carbon 
dioxide occurs, and the rc?sidue, having a high fusing point, 
is very' suitable for insulating purposes. — T. F. B. 


Battery; Storage . J. T. Niblctt, London. 

U.S. PaL 740,034, Sept. 29, 1903. 

The battery plates are composed of lead oxide prepared in 
the ordinary way', electrolysed lead compounds or electro- 
lytic lead oxide, and kieselguhr (silicious marl) ; or the 
plates may be made from electrolysed and non-electrolysed 
activo material iucorporatcMl with kieselguhr, the latter 
imparting permeability. It is mentioned that the positive 


( /?.)— b:L FOTIK )-METALLU UGY. 

Aluminium ; Some Laboratory Observations on . 

( '. F. Burgess and C. lliinibuechcm. Electrocheui. Jiid., 
Philadelphia, Jan. 1903, 165—168. 

The authors obtained the following rosultg on measuring 
the potential of an aluminium electrode immersed in various 
aqueous solutions : — 


Time in Hours. 


Solution. 


1 

U'O. 

0-5. 

1 *5. 

5-0. 

6-2. 

21 *(5. 

•27-9. 

77-9. 

90*9. 

Potassium chloride (N/l solution) 

0*370 

0-22(5 

0*226 

potent ini in V'olts. 

0*22(5 0 «07 1 0-220 

0* 2.-35 

o-2;52 

0*250 

Aluminium chloridci (dilute solution of 
commercial salt) 

0*382 

0*236 

0*220 

0*220 

0'310 

0*211 

0-220 

0--2‘2(> 

0-220 

Aluminium chloride (dilute solution of pure 
salt) 

0*3(31 

0*2U 

0*205 

0*211 

0-250 

0*10S> 

0'220 

0*214 

0-217 

Hydrochloric acid (X/l holutiiai) 

0*40(3 

0*266 

- 0*062 

0*211 

0-271 

0-25U 

0*250 

0-2.32 

0 * 2:12 

Sulphuric acid (N/l solution) 

0*400 

0*121 

0*139 

0*1.51 

0-220 

0* U>» 

0-J()l) 

0* 1.-50 

0-130 

Nitric acid (N/l solution) 

0*220 

0*040 

0*040 

0*040 

()-04(> 

- 0*023 

0*010 

- 0'(i3-2 

- 0*017 

Sodium hydroxide (N/l solution) 

1*120 

1*000 

o-oo-t i 

0*880 

0*7(M> 

0*790 

0-721 

0*025 

1-090 

„ „ (N/TO solution) 

1*147 

0*076 

0*013 i 

0*82(5 

O’ 805 

0*220 

()-8Ha 

0-8-20 1 

0*874 

Hydrofluoric acid (N/l solution) 

Aniraonium chloride (N/l solution) 

0*430 

0*382 

0*307 1 

0-238 

0*2.50 

0*229 

' 0-2-21 

0-37(> 1 

1 0*289 

0*367 

0*232 

1 0*271 

0*680 

0-610 

0-23.5 

0-232 

0*250 

1 0*310 

Ammoniuni fluoride (N/l solution) 

0*023 

0*616 , 

0*605 

()*,556 

0*211 

0-217 

0-370 

j ()*4^)0 

1 0*4,54 

Potasiiura fluoride (N/l soliiliou) 

0 010 

0*060 

- 0*053 

- 0*023 

- 0*023 

- 0-068 

- 0 008 

- 0-0-26 

i - 0*0.53 

„ „ (N/10 solution) 

Mixture of equal parts of N/i smraonium 
chloride and ammonium fluoride solutions 

0*223 

0*346 1 

0-445 

0C62 1 

0*610 

- 0*02(5 

0-0-22 

' O'lUt) 

0*010 

0*926 

0*370 

0*319 

! 0*280 

0*2,50 

0*2-20 

n 

0*274 

1 

‘ 0*262 

Mixture of N/l ammonium chloride soiu- , 
tion and N/10 potassium fluoride solution 

0*760 

0*850 

0*820 

■ 0*790 

0*778 

0-529 

0-286 

j 0*187 

; 0*235 

I 


(•) On allowing current to flow, the potent! vl rose b ora 0*2 ’.u to 0*4') 5 volt. 


0 3 
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Of the »altH tested, ainmooiam fluoride appears to be the 
best to use in connection with aluminium for battery 
purposes. — A. 8. 

Electrolytic Deponition and Separation o f Metals ; Quanti- 
tative — — . H. Nissensou and H. Danueel. XXllI., 
page 1151. 

English Patents. 

Calcium ; [Elecfrolytic] Process for the Production of 

Metallic . VV, E. Evans, liOndoii. From Eleetro- 

chem. Werke, Qes. in. boschr. H. Eng. Pat. i.'0,0H4, 
Sept. 13, 1902. 

S*K Er. Pat. 324,303 of 19o2 ; this Journal, 1903. G38. 

—T. F. P. 

Copper; [Electrolytic^ Recovery of .from Solutions 

containing it. E. ( asper, London. From B. Comba, 
Turin, Italy. Eng. Pat. 20.G57, Sept. 22, 1902. 

The apparatus is without diapbragiiis, and the iron scrap 
used is separated from the cupreous liquor, and is dissolved 
without coining into contact with the copper, which latter 
is precipitated on to a number of suspended sheets of lead, 
metallically connected to the iron. Electric action is set 
up between the lead and the iron by a layer of acidulated 
water of a lower specific gravity than the copper solution 
placed in the vessel, this layer being lifted up so as to come 
into contact with them, by introducing at the bottom of the 
apparatus the cold cupreous liquor, which is freed from 
air-bubblep, while fio^i/ing in, by a special device, and does 
not intermingle with the liquid of less specific gravity 
above. As the cupreous liquor is decoinpoBcd, it is auto- 
matically replaced by fresh solution. The upper layer of 
acidulated water is heated by an immersed steam pipe*. 

--E. S. 

Radio-active Metallic ("oafinys ; Production of . 

H. H. Lake, London. From Fabrik Chcin. Prneparate 
von Dr. K. Sthamer, vorm. Stbamer, Noack and ("o., 
Nobelshof, Hamburg. Fug. Pat. 20,922, Sept. 25, 1902. 

“ Uadio-active metallic coatings ” are produced by im- 
mersing metallic bi.smuth in a solution containing radio- 
active substances {e.y., the solution of tlie residue of the 
treatment of “ uraupitcbblende ' ’ with sulphuric acid). 
Another process consists in decomposing the solution of 
the radio-active substances electrolytically, bismuth forming 
the cathode, and carbon trie anode. — T. F. B. 

Fke.n'Ch Patents. 

Furnace ; Electric . J. M. Carrere. 

Fr. Pat. 331,740, May 5, 1903. 

See Eng. Pat. 10,194 of 1903 ; tbi.s Journal, 1903, 873. 

— T. 1' . B. 

Metals ; E/eclrolytic Deposition of . L. Ijessollc. 

Fr. I'at. 331,265, April‘l7, 1903. 

The cathodes, or eastings of the object.s to be coated, are 
.suspended from radial movable pieces, which are carried 
round the axis of the electrolytic vtssel by other movable 
parts disposed eccentrically, so that by means of cranks, the 
cathodes receive two independent movements: (1) a common 
movement of rotation around the axis of the electrolytic 
vessel; (2) a rotation of each in the opposite direction 
around il.H own axis of suspension. The anodes are suitably 
disposed below the cathodes, and, if necessary, a second set 
of the latter may be used concentrically with the first. A 
more uniform deposition of metal is attained, the formation 
of beads being prevented, ami a more intense current may 
be employed, polarisation being prevented by the friction 
of the cathodes with the electrolyte. — B. 

Alloyy or Binary Metallic Compounds. Soc. Anon. La 
Xeometallurgic. Fr. Pat. 331, 27G, April 17, 1903. 

Natural or artificial oxides of manganese and of silicon, 
preferably so proportioned as to yield the compounds Mn^Si, 
MnjSi, MnSi, or JkluSio, are heated with carbon in an electric 
furnace to fortfT the alloy “ mangano-Hilicium.” This alloy 
finds its principal application as a deoxidising or reducing 
agent in the purification of molten iron to obtain a steel 
containing but little manganese and carbon. Compare Fr. 
Pat. 326, 140, Nov. G, 1902 ; this Journal, 1903, 805.— E. S. 
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Xn.-FATTY OILS. PATS. WAXES. 

AND SOAP. 

Glycerides; Natural and Synthetical Mixed . H. 

kreis and A. Hafner. Bcr., 1903, 36, [12], 2766—2773. 

In former communication.s (this Journal, 1902, 1542; 
1903, 638) the authors .showed that the crystals isolated 
from beef and mutton fat consisted of a-palniitodistearin, 
whilst they concluded that the corresponding crystals 
from lard were /3-pal mitodistearin. Pure /3-paImitodistearin 
was now prepared synthetically from o-distearin (obtained 
from a-dichlorhydrin) und palmitic acid by a modification 
of Guth’s method (this Journal, 1903, 427, G39). Tbi‘» 
crystallised from ether or petroleum spirit in bunches of 
microscopic needles melting at 52*2'^ (62® C. after fusion), 
and at C3^ C. in the crystalline state. The mixed glyceride 
obtained from lard melted, however, at 518" and 66" C., 
and crystallised in long plate.s, ami was therefore neither 
a- nor /B-palmitodistearin. 

The fatty acids obtained from the different mixed 
glycerides were next examined. Those from the compound 
from beef or mutton fat melted at 64° C., and those from 
the lard, at 62" 0. The following amounts of stearic acid 
were found ; — Beef fat crystals, 70*2 ; mutton fat crystals, 
71*1 ; and lard crystals, 69 *0 percent, of stearic acid. 
The calculated amount of stearic acid for palmitodi.stearin 
is 69 per cent., whilst the synthetical compound was found 
to contain 70*5 per cent., the diflerence being attributed to 
unavoidable errors in the manipulation. Hence the results 
showed that the lard crystals contained 2 mols. of stearic 
acid, so that the other constituent could only be an acid cf 
lormula 

To determine whether ibis was palmitic acid or not, the 
following method of separating stearic and palmitic acids 
was devised : — After determination of the stearic acid by 
Hehner and Mitchell’s method, the mixture of fatty acids 
was dissolved in 96 per cent, alcohol in sufficient quantity to 
keep the palmitic acid in solution at O" C. After 12 to 14 
hours’ atandiug at this temperature the filtrate from the 
stearic acid (containing only 0*12 grm. of stearic acid per 
100 C.C., but all the palmitic acid) was treated with an alco- 
holic solution of magnesium acetate in equivalent quantity to 
the stearic acid present. The precipiuiie was filtered off 
after 12 to 14 hours at the ordinary tiunperatiire, and the 
fatty aeids separated from the filtrate. They were then 
redissolvcd in just sulTicient alcohol for solution, and one- 
third of tlie quantity of magnesium acetate solution added, 
the process being continued until eventually pure palmitic 
acid was obhiined. By this means, pure palmitic acid 
(ra. pt. 62*3"C.) w as separated from the beef and mutton fat 
crystals, whereas the lard crystals yielded a fatty acid melting 
at 55" to 56" C., and having the composition C17H8.JO.J. 
JJoldc (this Journal, 1901, 1003) show’cd that a similar acid 
isolated from olive oil was probably daturic acid (m. pt. 
51*5° to 57" C.). 

Preparation of Synthetical Mixed Glycerides containing 
Olein. — Guth {loc, cit.) was unable to prejiare oleodipal- 
initin and oleostearopalmilin by his method of preparing 
mixed glycerides. The authors, however, have found that 
by the action of oleic acid on dipalmitin and distearin, con- 
siderable quantities of tripalraitiu ami tristearin are formed, 
whilst there is also a relatively small yield of oleodipalmitin 
and oleodifetcarin. The latter compound was prepared by 
heating a-disteariii with oleic acid for 16 hours under 
reduced pressure, and the mas.s treated as described in the 
previous paper {loc. cif.). When purified, it crystallised 
in bunches of needles melting at 28" to 30° C., and at 
42" C. in the crystalline condition. Oleodistcarin has 
already been detected in Mkaoi fat by Heise and by 
Henriques and Kiiime (this Journal, 1899, 377, 590), and 
by Fritz weiler in cacao butter, the compound melting at 
27" — 28" C, and at 44" to 45" C. The difference between 
the melting points of the natural and synthetical glycerides 
may be due to the compounds being isomeric. It is note- 
worthy that the substance separated by Hausen from beef 
fat, and regarded by him as oleodipalmitin (this Journal, 
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1902, 553), had a melting point of 48° C., which is 
considerably bieher than that of the above oleodi stearin. 

--C. A. M. 

Olive Oils and Olive Oil Substitutes, L. M. Tolman and 

L, S. Munson. J. Amer. Chem. Soc., 1903, 25| 

954—962. 

Dktails are given of the constants of 38 samples of Cali- 
fornian olive oil and <18 samples of pure Italian olive oil. 
The range in the iodine value (Hdbl) of these oils was 
78-5 to 89-8, which, as the authors point out, allows of 
great adulteration. The Californian olive oils showed some- 
what higher Hiibl values than the Italian <nl8, the average 
for the former being 85*1 and for the latter 81*5. In 
.57 commercial samples of Italian oil, in which no atlul- 
tcration was detected, the average Hiibl value w'hs 80 *.'5. 
The analytical data of various oils (freshly expressed) 
which are used as sabstitiites or adulterants of olivi* oil 
are also given. — C. M. 

Bice Oil ; Characteristics of C. A. Hrowne, jun. 

J. Amer. Chein. Soc., 1U03, 25, [‘-O* 

Smktham (this Journal, 1893, 818) found that rice oil was 
characterised by the higli percentage of fatty aci<ls it 
contained. In investig4ating tlie cause of this, the author 
extracted samples of oil both from the rice itself and from the 
bran. The latter, iiirludiug the gluten layer and germ ot 
the grain, wa.s found to contain nearly 15 per ceut. of oil. 

The chemical and physical characteristics of an oil ex- 
tracted from the bran were as follows ; — 8j>. gr. (99799'^ (\), 
0'8907; m. pt., 24'^ C. ; acid value, K)G-2; sapouiliealion 
value, 193’5; iodine value, 91-65; Heichert-Meissl value, 

1 • 1 ; molecular equivalent of insoluble fatty acids, 289*3 ; 
and melting point of insoluble fatty acids, 36° C. 

In warm weather the oil partially litiuefies, forming a 
brown fluid, with a deposit of crystalline fats, which the 
author judge 1 to be glycerides of acids of high molecular 
weight, such as aracbidic or beheuic acids. The oil only 
becomes perfectly clear and transparent at 47 ' i'. 

Lipase in liice Jiran . — Oil from fresli rice bran was found 
to have only slight acidity, but, on standing, the proportion 
of free acid rapidly increased, whilst the oil becamtj rancid. 
The rice bran was next tested for the presence of lipa.se by 
mixing 20 c.c. of a 20 per cent, cold aqueous extract with 
an equal volume of castor oil, and rendering the mixture 
faintly alkaline to litmus. After 24 hours, the emulsion 
had become acid, and after a week the oil extracted with 
ether had an acid value of “ 29 • 7,” iudicatiog that about 
16 per cent, had been hydrolysed. 

In expenraeuts on the action of the lipase upon rice oil 
under natural conditions, freshly ground rice bran was 
<livided into two portions, one ot which was boated to 
99° C. to destroy enzymes, lloth were then tied up in sacks 
and left for a month, alter which the oil was extracted and 
examined. The following results were thus obtained: — 

! Free Acid us 

Oleic Acid. 

Ter Cent. 

Raw rice (stored many months) <*•'« 

Fresh bran (six hours aff/er Kriiidiiigj; 12*5 

Rran one month old, unhoiitel GZ'2 

„ ,, heaUnl 2**0 

From these results the author concludes that the develop- 
ment of acidity in rice oil may be <lue in some degree to 
oxidation, but is mainly caused by enzymic action. 
Attention is called to the practical application of the 
results in checking or preventing rancidity in rice meal 
or similar products, the material being heated, immediately 
after grinding, to a sufficient temperature to destroy the 
enzyme. 

Digeslihility of Bice-Oils . — Practical experiments on 
two steers fed upon rice oil showed that on the average 
34*8 per cent, of oil in the former and 73*6 per cent, in the 
latter was digested. The unsaturated fatty acids and those 
of lower molecular weight were most readily assimilated. 

— C. A. M. 


LITERATURE.— Ct. XII. 1137 

Oils of Certain Palms from French Guiana. Bassi^re. 

Monitciir Officiel du ('ommerce ; through J. Pharm. 

Chira., 1903, 18, [7], 323—329. 

Pifiot Oil. — The “piuot” or onussay palm is generally 
referred to Kuterpe oleracea. Mart., wliieh, in Brasil, fur- 
nishes the oil known us “ Para palm oil ” or “ Pnra butter.” 
It is very plentiful in French Guiuiia, growing in profusion 
in the dried-up salt marshes of tin* lowlands, where it 
replaces the mangroves ; tbe>ie localities are known as 
“ pinotit'‘re.s.” 3'he oily kernels of tin* seeds give a purple, 
pleasant-tasting emulsion when cruslird witli water. The 
oil is extraetecl by boiling the crushed kernels with water 
and skimming olf flic supernatant fat. It forms, when 
fresh, a clear, erlible, slightly pcrfiinuMl oil. with a pleasant 
flavour, but it docs not keep well. 3'ho saiTi])le examined 
six months tiftiT extraction and bottling was greenish in 
colour, not lioinogencons, and had a most nauseous taste. 
It had the following eharaiUers : — Acid value, 81-7; 
saponification value, 162*1; iodine value, 136; in.pt. of 
tatty acids separated after saponification, 12°(k; these 
acids comprised .V! per cent, of oleic, jicid and 48 per cent, 
of acids solid at normal temperatures. I'he oil is but 
slightly siccative. It saimnifies rcadil\. 

Alaripa Fat. — I'liis is probably the proiiuct of two, if not 
three, species of palm belonging to tli<‘ gt'Uiis Altalea : 
A. maripa^ Mart. {Palma tnartpa, Aubl.) ; vl. cxcelsa. 
Mart. (^iVfa.cimiliana maripa^ Dnide) ; and possibly also 
A. speclahHis. I'iic white nr yellowish luityraccous matter 
furnished by th<“ rij>e fruit is much cstemucil a^ an edible 
fat; its chemical composition is unknown, 'fhe fat of the 
kernels of tin- seeds, extracted by tin? same boiling method 
as pinot oil, is white and fragrant. It Is employed in 
French Guiana in a similar maiincM- to coi (laniit fat, and 
has a reputation as a medicinal linimmit ; it is fluid at the 
normal temperatures of the tropics, but has a huttcr-like 
consistence in tmnperatc cliniates. Tlie sample examined 
was slightly rancid ; its m.pt, was 23 ( ,’. It had the following 
characters: — “Iodine value, 9-19”; sajxmification value, 
259-6; m. pi. of fatty acids separated after saponification, 
25° (’. ; tliesi* contain 11*5 per cent, of oleic acid, tlio re.st 
being solid at normal temperature-!. Maripa fat is practic- 
ally identical with cocoiiiml fat in all its characters. After 
steam-purification, it should Inrnish a useful edible vege- 
table butter. It saponifies easily, forming a pasty soap 
which lathers well. 

Comou oil is fnrnislied by at least two species of palm, 
(Fnocarpvs batana, Mart,, and (F. hacaha^ Mart. The 
fruit of the former gives a pale, liland oil known as “ Patava 
oil,” which is usc<l for lighting, for culinary purposes, and 
for adulterating Olive oil. The kernels of the seeds yield, 
when boiled with water, a pale yellow, limpid oil having 
the following characters Acid value, 8'6 ; saponification 
value, 169-1; iotliue value, 96-5; Ilehner value, 95*7; 
;n-.etyl value, 3-4; Ueichert value, 1*2. The fatty acids 
have the molecular weight 281-9; wln-n separsteil after 
saponification tliey melt at 19 ’ C. and contain 19 jier cent, 
of oleic aci»l. The oil is but slightly siccative ; it saponifies 
easily, giving a white soap which retains hut little water. 

— J. ( ). B. 

Fats J Enzymic Decomposition of K. Braun. Ber., 

1903, 36, [13], 3003—3005. (This Journal, 1903, 639, 
87:4*) 

The fact established by the author in his previous commu- 
nications that pure emulsin only decomposes castor oil 
slightly more than sweet almonds do, has led him to make 
similar experiments with pure abrin. 25 grins, of the seed 
kernels o\ Abrus precatorius were cni.shed and extracted for 
48 hours with 20i) c.c. of brine, and the abrin precipitated 
from the filtered extract by means of acetic acid and 
sodium chloride, and purified by dialysis. The pure 
product liad only a slight decomposing action on castor 
oil, whilst the abric acid in the seeds had a somewhat 
stronger infiueuce. At 90^ C. the seeds lost both their 
poisonous i)roperty and their poMcr of decomposing fat. 
It i.i suggested that the formation of free acid may be due 
to decomposition by an enzyme, and hydrolysis by the acid 
in the seeds. 
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Similar experiments with croton seeds showed that pure 
crotin had no hydrolysing effect on fats. With reference 
to the action of myroain (this Journal, 1903, 873) it is 
shown that the seeds of Cheirantua cheiri have far less 
influence than the stems or buds. Thus, on treating lOgrms. 
of castor oil with 1 *5 grnis. of the crashed seeds and 25 c.c. 
of watcT at 15° C., the amount of acidity expressed in 
terms of the standard alkali solution bad only increased 
from the original 1 *3 c.c. to 2*8 c.c. after 24 hours, and 
to .3*9 c.c. after 72 hours. (See this Journal, 1902, 1541 ; 
1903, (18, 805, 1094.)-~C. A. M. 

ElfPomarfjaric Acid [from Japanese Wood OW] ; Compost- 

tion of so-called . T. Kametaka. J. Chem. Soc., 

1903, 83,1042—1045. 

Tiik solid fatty acid of the oil of EUmcocca veniicia, or 
Japanese wood oil, was prepared by saponification with 
alcoholic potash, followed by treatment with hydrochloric 
acid. After recrystallisation from alcohol, the acid was 
obtained in the form of white, lustrous lamina*, melting at 
43° — 14° C. The bromine-addition an<l oxidation products 
of the acid were prepared by llazura’s methods (Monatsh. 
fiir Chem., 1887, 8 , 148; and this Journal, 1888, 506). 
The bromine - addition product had the composition 
Cif^H 3 .j(.). 2 Ur 4 ; it melted at 114° C., aud appeared to he 
identical with the product obtained from linolic acid. 
Two oxidation products were o'utained ; (1) an acid, 
CigHyj(( )H) 4 (b, melting at 171° — 172° C., aud agreeing 
with safivic aci<l *, and (2) an acid, ( ',sH 3 ,(()II). 2 (). 2 , melting 
at 126° <^., aud consisting, probably, of impure diliydroxy- 
stearic acid. The author concludes that the solid acid, 
which Clocz (Coinptes rend., 1875, 81, 469 ; 1876, 82, 
501, 83, ‘343) named chcoraargaiic acid, and f<»r wliich 
Maqueune (Comptes rend., 1902, 135, 696) recently pro- 
posed the name u-elicostearic acid, has the composition 
CigH;<.jOo, and is a stcreoisomeride of linoJic acid. (See also 
this Journal, 1896, 661; 1897, 195,681; 1808, 305,671, 
772 ; 1890, 283 ; and 1900, 156.)— A. S. 

Olive Oil; The Ilabcock-Blosdate Msrositij Test for , 

If. Abraham. XX III., page 1153. 

Soap Solutions; Viscosity of , as a Factor in Oil 

Analysis. 11. C. Sherman and 11. Abraham. XX III., 
page 1153. 

English Patents. 

Oil Filler.^. W. E. Warden, Akron, Oliio, II.S. A. Kng. 
Pat. 16,223, July 22, 1003. Under Int(‘rnat. Conv., 
March 25, 1903. 

This apparatus consists of a vertical cylindrical tank divided, 
by means of a partition, into an upper and lower compart- 
ment. The latter is half filled with water, whilst the oil is 
introduced into a conical filtering chamber in the upper 
comparttHent, surrounded by a water-jacket containing a 
heating-coil. After passing twice through filtering ma- 
terial, the oil enters a tube (also packed with liltering 
material) which projects downwards nearly to the boitom 
uf the lower compartment, and lias a conical outlet 0})eiiiug 
on to a horizontal plate. After being distributed on this 
plate, it rises through (he w ater, and is drawn off through 
a cock placed just above the water-level — ( h A. M. 

Oil; Apparatus for Bleaching and Condensing Vege- 
table . S. Lewiak, Waisaw, Kiissia. Eng. Pat. 

14,518, June .30, 1903. 

Tiik oil is heated by .steam to a temperature of at least 
100°C.in a boiler capable of being hermetically closed, and 
is mechanically agitated, whilst air, heated under pressure 
within the boiler, is introduced in fine streams or bubbles. 
Oils thus treated are stated to be decolorised in a few 
hours, and to be rendered elastk% glos.-y, and capable of 
absorbing large amouul.s of other liquid.s. 

The stirrer specially claimed, consists of a central shaft 
on which is loosely mounted a frame or drum with four or 
more arms. j^ilirh standard and frame are provided with 
vertical perforated alternating blades, which are made to 
rotate in opposite directions. A fan with radial paddles on 
which are fingers arranged as pivot.s, is used at the top of 
the apparatus, to give vent to the air aud keep back the 
froth.— C. A. M. 


Lubricating' Power of OilSf Greases^ and other Lubri- 
cants f Apparatus for Testing the . H. V. Blake. 

Eng. Pat. 25,492, Nov. 20, 1902. XXllI., page 1148. 

French Patents. 

Filter-Plates for Presses, to replace the Cloth Bags used 
in the E.rtractwn of Essences and Oils from Seeds. 
B. Cape and L. Oddo. Fr. Pat. 331,094, April 16, 1903. 

Across a meiallic frame are stretched a layer of animal 
hair and a layer of cotton wool, retained in position by a 
cover of wire gauze. The seeds are placed beneath this, 
inside a packing-ring of india-rubber or other material, and 
pressure is then applied. The expressed liquid thus filter.s 
through the cotton-wool and animal hair. — L. E. G. 

Artificial War ; Manufacture of . L. Delahaye. 

Er. Pat. 331,714, May 4, 1903. 

A SUBSTU’UTK for beeswax or other waxes is prepared from 
paraffin wax, colophony, petroleum spirit, and cadmium 
yellow or other pigment, in alcohol or other suitable liquid, 
in proportions which may be varied according to the nature 
of the product required. — C. A. Al. 

XIIL-PiaiENTS. PAINTS: EESINS, 
VARNISHES : INDIA-RUBBER, Etc. 

(^.)— pigments, I'AINTS. 

Refined Lead; Influence of the Presence of Small Amounts 

of Other Metals in [White Lead, Red Lead]. 

O. Hertiiig. Cliem.-Zeit., 1903, 27, ["6], 923 — 924. 

The paper deals principally with the effects produced by 
traces of foreign metals in lead when the latter is einployeil. 
Bismuth has the greatest influence, more thiiu 0*018 per 
cent, making the lead unsuitable for red-lead manufacture 
or for tile production of uitrite.s; but metal containing a 
eoiisiderabie <]uuntity of bismuth may be used for making 
white-lead. Tin, arsenic, aud antimony w*cre only present 
in exceedingly minute quantities in some of the samples 
examined, and in other eases could not be detected. Lead 
containing cojiper yields a more or less greenish white-lead, 
whilst the presenci* of much silver causes the white-lead to 
have a reddish shade. — VV. P. 8. 

English Patents. 

Zinc O.ride ; Method and Apparatus for Producing . 

Ik II. Tlivvaitc aud T. J. Denny, both of London. Ping. 
Pat. 18,015, Aug. 16, 1902. 

Grsm’Latkh zinc is licated in an electric fiirnaco through 
which :i current of air is forced. This carries the zinc 
oxide formed by combustion of the volatilised zinc through 
a suitable ]>assage into a depositing chamber having a 
shaping floor leading to a closed outlet, through which the 
deposit is witlulrawn. The chambiT is provided with an 
ouilet at the top, closed by material which permits passage 
of the excess air, whilst arresting the zinc oxide. — E. S. 

Casein Coating and Painting Compositions, J. 11. Hat- 
maker, Loudon. From b. S. Kuston, Syracuse, N.Y. 
Eng. Pat. 21,692, Oct. 6, 1902. 

See b'r. Pat. 325,001 of 1902 ; this Journal, 1903, 640. 

— T. F. B. 

United States Patent. 

Pigment, and Method of Producing it, A. S. Ramage, 
Cleveland. U.S. Pat. 739,444, Sept. 22, 1903. 

Claim is made for a pigment consisting of a mixture of 
ferrous and ferric oxides and basic ferric sulphate — 

PcjjOa, be 2 (S 04 ) 3 , 

produced by blowing air through ferrous sulphate liquors, 
ucutrali.sing the acid liberated, thus precipitating basic 
ferric sulphate, oxidising until about tw'o-thirda of the iron 
(remaining in solution) is converted into the ferric state, 
and then precipitating the iron as oxide. The resulting 
precipitate is calcined.— T. F. B. 
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(J5.)- resins, VAUNISHES. ' 

Fo»sU Resins; Some Chemical ] 

B. A. Worstall. J. Amer. Cliem. hoc., 1903, 25, j 
860—871. 

The wide variations in iodine values, and also i“^d values 
of several varieties of copals and also ■ ' j’ 

point to the almost universal tendency f “ 

undergo ovi.latiou in air, a property ' e 

chemical comparison of different samples of . j-. 

when the samples arc of the same ^ 

nature ; thus, it is useless to compare of 

because oaidation is always greater the finer t 'p 

Aaiiri Copal— The iodine values varied bctwwn ' 
large lumps) and 74 (for dust) ; acid valu- s ‘ - 0 > 

and 142 (dust), the acid value varies luvei.ely 
iodine value, and the sum of the two constants is 
approximately constant (average, 22S ; maximum, - ■ , 
minimum, 2i).>). Kauri copal is free from estet>. 

MunUa Co/ia/.-The iodine va ties 
(large) to 104 (.lust), and acid values trom 40 (luu s) 

to 199 (dust), the sura of the two tri eo^ 

tioti by air is not so raiiid as in the case of Uauri copal. 

Estors wore* absent. . i.-ot.. 

Pontianac Copal appears to occupy an 
position between the last tw<i, both in ',j 

physical properties. Two samples ..xaniiu.'d gate iodine 
values 142 and 119. acid values l.l.o and 143. Ko esters 

'^l^rTIrican Fossil CopaU are all free, from esters. 
The followinj,^ table contains .some cliaractcristics 

Dc.scription, loiUiic. ■ Ac’ul. 


Jli'siii. 


/auzibar. 


Mo/ambiipui 

]\tficlup:nsf:iL’ 


AVliilf' “ .sorts *’ 
Amber ohips 
” .sort.s ’* 
Amber “ sons” 


lot 

.sc 


vja 

nr. 

uc, 

liO 


Zanzibar copal does not appoor to be readily oxidised. 

West African Fossil Copals.—'^ North Coast” or “Akra,” 
red and white An-ola, Conf.m ami IWnfruoH were examined. 
The iodine values varied from 14;U<» l-22,aud theacid values 
from 108 to 152. Oxidation by air materially decreased the 
iodine values of the Congo and Angola rcKiris, while the 
acid values remained the same. Esters were ub.seiit. 

Sierra Leone ('opal gave iodine values 118 ana 114, 
acid values 105 and 1()2. It eoutaius no ester.-, and is not 

readily oxidised. io 4 -i 

Brazilian Copal gave iodine values 123 to acid 

values 131 to 149. . , 

Dammar, like the fos.sil resins, i^ oxidised m air. 1 he acid 
values of the samples examined varied between 24 and .i5 ; j 
the iodine values range from 103 to 121. — T. E. B. j 

(C.)— INDIA-UIIBBER, &c. j 

India liuhber Goods i Acid-proof . C. O. vVeber. | 

India Rubber J., 1903, 26, [7], 317. 

Whilst do kind of manufactured rubber will, for any length 
of time, resist the action of dilute nitric acid, concentrated 
sulphuric, or hydrochloric acid, or of even very highly con- 
centrated organic acids, such as acetic or formic acids, low 
grades of rubber arc more readily attacked than Para rubber. 
Para rubber is much less easily attacked if mixed with parallin 
wax, ceresiu, paraffin wax treated wdtli sulphur or mineral 
oil, one part of wax being added to 10 parts of rubber. 
'pjjQ experiments made by the author show that much less 
of the acid is absorbed by such mixings than if pure 
vulcanised Para rubber were used, exceptin^r in the case 
of acetic acid, which is absorbed more readily even than 
water. For acid-proof mixings, those fillers which form 
soluble salts with the acids with which the rubber will come in 
contact, should be avoided, such as zinc oxide, whiting, zinc 
sulphide, lithopone, and considerable quantities of magnesia 
or magnesium carbonate, as they are gradually dissolved 
from the rubber, leaving it in a porous state. Suitable 
fillers for acid-proof rubber are : barytes, French chalk. 


china clay, lead sulphide, lead sulphate, and litharge. The 
latter, however, should be used in small proportions only ; 
substitutes should also he avoided, specially while sub- 
stitutes, better results being obtained by using vegettible_ 
oils and a larger proportion of sulphur. The durability ot 
acid-proof goods is directly proporiional to the degree ol 
vulcanisation. — J. K. B. 

United States Patents. 

Wurtzilitc; Process of Treating i 

iiishes, \e. S. K. VVhitiill, Assignor to b . M. \\ hitall and 
.1. B. Edson. Wa-bingtoii, U.S.A. U.S. Put. 734,482, 
.luly 21. 1903. 

WiMir/n.iTEorcIatcntcCan elastic mineral pitch) is dis- 
. solved bv the aid of heat in petroleum or its distillatos, or 
! inanvof the m-dinary solvents of rubber, ami the solvent 
is thJn removed lintil a solid consistent mass rcMimbhuz 
I rubber IV, m.ins. 'flie residue, which is brown, has a con- 
i choidalfrae.ure when hanl. 'fhe solution may be mixed 

I with linseed oil. or the solid residue may be diBsolvcd in 
; oil by heat. — M. .1. S. 

i Wurtzilitc, Uuhbcr, ,vc. ; Composition <‘f 
; Whitall, Assignor tn 1'. M. Wliitull ami .1. K. '•'‘f*”'* 
i Washington, IJ.S.A. U.S. I'at. 79 1,483, .July 21, 1903. 

’ Tiik claim is for au intimate mixture of wiirtzilite and rubber, 
ill which the physical jiroperties of each arc ludistiiigmshalile, 
obtained by previnim solution in a eoiimion ^ ^ 

j FiiEXCii Patents. 

Caoutchouc ; IC.rl, -action or Furijlcntiou of Crude - 
I Soc. W. F. Selimoele. Fr. Fat. 331 , 10 .), Miiy »>, 1*03. 

! Till! invention describes a simple, racclianieul process for 
working up inferior kinds of eriido rubber, spectally intended 
for us.rin'tlie einmtties whe.e the plants grow, so as to save 
I cost of transport on useless material. 1 he inst.illali 
1 consists of a pair of agitati.ig cydinders ‘•evolvuig on or - 
: zoiital axes, and lilted, one with rollers (corrug.it (1 t 
' desirahle), the other witli metal balls. 1 ho hist eyhnder is 
loaded with the ci ude bark, the charging aperture 
with sieve of s.ii.ahlo mesh, and " 

much of the woody fibre has passed from the vessel 11m 
residue is transferred to the ball ni.l , and 

in presence of cold water, at lirstw.th a f « Xt 

with one of canvas of wide mesh; and, Imally, bolhn 
water is introduced, which iiunovcs the last paitie.ks ot 
bark, and causes the eiioutcliouc to cohere into lumps\ 


Indiu.ltubhcr. Leather, Wood, Iron. 

rnitimj • W. AE Kmibeiliu. br. 1 at. .131, an.), 

April 2H, 1903, 

Till! surfaces to be joined are roughened, and then coated 
with a film of ruhher or giitta pereha applied m solution. 
Tim siirfaees ure then treated wilii au agent capable of yi 1- 
eauisiiig nibher without heat, such as sul|ihury chloride, 
b?o:.g^ iu contact and compressed f-- - 
.See tViso Fug. Fat. 18.073; this Journal, l.lO.f. ^.h ^ 

HT.-TANNING: LEATHER, GLUE. SIZE. 

“ Non-Tannin " ; Researches on the Absorption oj - hi 
/lide Substance. K. Nihoul. Full, de I’ Assoc, beige del 
Chim., 1903, [.O, 0, 7]. 

Thk author points out that the indications obtained in th 
laboratory, of the value of giveu ‘““'"“g. 
fail to agree with the practical results obtained in ‘h*- 1““ 
yard. For sotuo part of this difference, the nature of th 
tannery water is responsilile (see this Journal, 1902, 805, 
A further explanation is that some constituents wWh at 
returned in analysis as non-tanmue, exercise some hithorl 
unknown action in the tan-pit. ^ , 

The author has examined the non-tanmns of pme-harl 
chcBtnut-bark, and sumac, and finds that these becou 
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partially astimilatedy playing the part; after a time, nf 
tanniDs. Experiments in two directions were made, as 
briefly follows : — 

A. Interaction between Soluble Non~Tannins and Haw 
Hide when Oxidation is limited. — “Non-tannin “ solutions 
were prepared exactly as in analysis by the official method 
of the International Association of Leather Trades Chemists, 
and mixed with uncoloured hide-powder from the upper 
portion of the bell filter after analysis, i.c., powder saturated 
with detannised liquor. 

Small flasks were filled to the brim with these mixtures 
of soluble uon-ttannins and hide-powder, a trace of thymol 
was added as preservative, and they were set aside for 
periods of one, three, and five weeks. The mixtures were then 
filtered, and the soluble non -tannins determined by evapora- 
tion just as in anulysis, the results being incorporated Avith 
the analysis made at the beginning of the experiments, and 
tannin, &c. crileuluted by dilTerence, as though no interval 
of time had occurred. 

Under these conditions, the non-tannius of eb(‘stnut 
increased ; z.c., they appear to exert a solvent action on the 
hide-powder. The non-tannins of both pine and sumach, 
however, were diminislieil, that is, some portion was 
absorbed by the hi<l<‘-powder. In other wonls, pine-bark 
and sumac probably give better results in the tan-yard 
than analysis by tin; present method indicates. 

B. Jichaviour of JVon-Tannin Solution exposed to Air. 
— Small flasks wert' half filled with clear non taimin solu- 
tion preserved as before with thymol, but containing no 
hide-powder in suspension, and allowed to stand for M and 
64 days. After 14 days, porti(ms were passed through the 
hide-filter to determine whetlier any of the non-tannins had 
changed into tannins, i.e., matter absorb'd by hide. In 
the ease of chestnut and pine, the original amount of 
*' tannin ” was incrensed by nearly one unit per cent., and 
by nearly four units in th(‘ cafe of sumac. After (VI <lays, the 
liquors had all formed precipitate.®, so tla y vere filtered, a 
portion of each being evaporated to find the eliange in 
amount of non-tannin, and another portion passed through 
the hide-filter to find whether the whole was still non 
assimilable. Barely more than half the original soluble non- 
tanoins of chestnut passed through, i.e , in practice, nearly 
half would be retained by the hide, part by direct absorp- 
tion, and part us a precipitate in the fibres of the skin. A 
eimilar effect was observed in the case of the non-tannins 
of pine and sumac, though to a less extent. 

The following figures, selected from the numerous tables 
in the paper, and obtained by correcting the original 
figures for total tannin by adding to them the amounts of 
non-tannin found to become a.^siinilable, show how, under 
the described conditions, the non-taimins decompose and 
increase the so-called tannins (matter fixed by hide) : — 

Variation in “ Total Matters fixed hij Jfidef due to Aeiio?i 

of Non-Tannins. Expressed in Cirms. Jixed per 
of Original “ Total Soluble Extract.** 

A. By contact with hide substance : — 



First 

j After 

' After 

After 

1 

,\niil.v.sis. j 

1 7 Da.vs. 

21 Days. | 

.3.5 Dsiys 

Chestnut bark 

70 •25 

07*28 

60*01 1 


Pine liark 

8.3 •3!> 

8.5 -.'IS 

85*04 1 

8.5*91 

Sumac 

67-01 

58*83 

01*11 ! 

01 *(18 


B. By standing in contact Avith air : — 



First 

i After 1 

1 After 


Analysis. 

1 14 Days. 1 

1 1 

i 61 Days, 

1 

Chestnut bark 

70*2.5 

74*93 1 

80 *.37 

Pine bark .^. 

83*30 

80*40 1 

0l»*b3 

Sumac 

1 

67*61 

00*44 

7,3*83 


The results are also plotted in curves, which indicate 
that the non-tannins of pine rapidly produce their maximum | 


effect, that viritb sumac the process is a gradual one, whilst 
Avith chestnut the net result is negative and a slight dissocia- 
tion of the already tanned hide probably takes place. 

'J'he behaviour of dextrin and gallic acid, regarded as 
non-tannins, is also discussed in the paper. — K. L. J. 

English Patents. 

Tanning Machines; Impts. in — ■ ■. C. J. Glasel, Ncaa 
York, U.5S.A. Eng. Pat. 17,817, Aug. 17, 11)03. 

Mkciianical details are given of a cylindrical drum provided 
Avith a cage inside, both of which revolve, and have also a 
reciprocating motion in the direction of the axis of rotation. 

— K. L. J. 

Leather and other Materials ; Coating \^Knamelling~\ . 

W. U. Smith and J. D. Ijarkin, Buffalo, U.S.A. Eng. 
Pat. 14,547, .Time 30, 1903. 

The under side of the leather or other material is protecteAl 
by close contact with (1) a hollow tray containing a circu- 
lating fluid, or (2) a non-conducting material such as 
ashesto.-*, Avhilst the upper and prepared surface is exposed 
to heat. — B. L. J. 

United States Patents. 

Tannin; Process of Extracting . M. Honig, Briinn, 

Ausiria-irnngary. U.S. J’at. 738,905, Sept. 15, 1903. 

Tanning materials are leached Avith hot sulphite lye, as 
obtained in the muiiui'aetiire of snliihito pulp ; zinc may 
then he added, and an acid to liberate the sulphurous and 
acetic acids in the tan liquor so obtained. — B. L. J. . 

Tanning Extracts ; Process of Malting . G. Klenk, 

liamhurg. G.S. Pat. 710, 283, Sept, 29, 1903. 

Tannin extracts, soluhU^ in cold water, arc produced by 
treating the crude tan liquor first Avith aluminium sulphate 
and then Avith sodium bisulphite, and finally heating the 
mixture in a closed vessel to a temperature between 120° — 
130 ('., with a pressure of 2 — 3 atmospheres. (Compare 

U.S. Bat. 734,889, .July 28, 1903; this Journal, 1901<, 
1007.)— B. L. J. 

Fkknch Patents. 

Willow Shoots; Process for Converting , simni- 

tancoushj into Long Fibres for Spinnitig and a 
Substance suitable Jor Tanning Purposes. L. von 
Ordody. Pr. Pat. 331,468, April 24, 1903. V., pagv^ 

1127. 

Phenol; Tanning irith . J. Chereau. 

Pr. Pat. 331,701, May 4, 1903. 

OuDiNAitY tan liquor of 1° — 3°B. density (100 kilos.) i:+ 
mixed with phenol (10 kilos.) and crude petroleum or 
coal-tar oil (20 kilos., more or less according to the desired 
softness of the leather). This liquor is employed for 3 — 6- 
weeks, and streucthened up at intervals of eight days^ the 
density being raised on the first two occasions and U on 
others. The skins are then placed in the “ layers ” for 1 — 3 
months, and finished in the usual manner. — K. L. J. 

Leather; Treatment of . \^Waterproofing, 

P. Magnus. Pr. Pat. 331,239, April 16, 1903. 

The leather, especially chrome leather, is dried, and placed 
for 10—30 inins. in a bath of benzine (85 parts), benzol 
(10 parts), “napiitha” (3 parts), and refined petroleum 
(5 parts), and then Avorked on the flesh side with a metal 
brush and more of the solution. These operations an^r 
repeated a second and third time. A solution of Para rubber 
(20 parts), petroleum spirit (80 parts), benzol (10 parts),. 
“ naphtha ** (2 parts), and fish-glue (4 drachms) is then 
brushed in; this is diluted and applied,’ and still further 
diluted for a third coat. A final aolutioii is employed con- 
sisting of petroleum spirit (75 parts), benzol (20 parts), 
“ naphtha ** (I part), and refined petroleum (5 parts). Each 
coat is allowed to dry before the next is applied. — K. L. J. 
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IV.-MANUEES. Etc. * 

Superphosphate y Double ; Value of Insoluble Phosphoric 
Acid in — . 15. Schulze. Deutsche lundwirtsch. 

Presse, 1903, [2J ; Iliedermann’s Ceiitrulbl., ll‘03, 32, 
713. 

The usual double superphosphate contains 4 to 6 per cent, 
of phosphoric acid, which is only soluble to the extent of 
50 per cent, in citrate solution. Since considerable value is 
attributed to these kinds of pliosphoric acid, the author 
prepared, from double superphosphate, a product containing 
0*24 per cent, of phosphoric acid soluble in water, 18 *22 
per cent, of phosphoric acid soluble in citrate solution, and 
25*13 per cent, of total phosphoric acid. With this product 
and with phosphoric acid soluble in water, a series of com- 
parative vegetation experiments were carried out, with and 
without the addition of lime. From the results, the author 
concludes that the portion of phosphoric acid in double 
superphosphate which is insoluble in water cannot be com- 
pared with phosphoric jioid soluble in w’ater. In soils j>oor 
in phospheiic acid the insoluble phosphoric acid has only 
from one half to one third the manurial effect of soluble 
phosphoric acid. — J. Ij. B. 

Beet Sutjar Works ; UUlisation of the Residual Liquors of 
— [a.s J'ertilisfr\. G. Garbarini and A. Bo/.zani. 
Bull, de I’Assoe. des (’him. <le Suer, et de Dist., 1903, 21, 
110-114. 

The mother-liquors of beet sugar w’orks and the wash from 
the distillation of molasses are concentrated to GO'^' Brix, and 
three parts of the concentrated liquor mix(‘d with one part 
of peat. The paste is dried by the beat of flue gases, or by 
being spread out in the sun. 

All the fertilising .substances contained in the niother- 
licpior are thus preserved, and the dried product preserves 
its pulverulent condition, suitable for being spread out wdieu 
required. The ]»roj)ortion of potash being high in relation 
to the other elements, the paste may be inixeil with a rich 
superi)}iosphate to form a ** complete manure.” — L. .F.de W. 

Potassium ; ( 'olorinu tric Determiuation of Small Quantities 

of [/m Soil R.rlracts]. D. A. Hill. XX I II., 

jiage 1152. 

English Patent. 

Superphosphate ; Plant for Use in the Manufacture of 

. Liitjens, Hanover, Germany. Kng. Pat. 10,508, 

May 8, 1903. 

Thk emptying of “ dens ” for superphosphate is facilitated 
by raising the ground sufficiently to allow the transporting 
cars to he driven beneath for charging through openings. 
Before such openings, disintegrating machines are arranged, 
into which the superphosphate may fall. Transporting 
devices, wliich may be combined with drying devices, 
receive the disintegrated superphosphate direct from the 
machine. — E. S. 

Fkench Patents. 

dorse ; Treatment of , to produce a ( \iitle Food, Paper 

Pulp, and a Fertiliser. (i. ]’. Ilorteloup. Fr. Pat. 
331,176, April 14, 1903. XVIII. A., page 1145. 

Manure from Molasses; Manufacture of . Soc. 

Cavallier and Co. Fr. Pat. 331.725, May 5, 1903. 

Equal weights of molasses, roasted and ground leather, and 
of dry superphosphate, are heated together to 90’ — 95° C., 
and are thorougnly mixed. The claims also include the 
mixture with molasses of any suitable absorbent matters or 
chemical products, besides such as may be of use in the 
treatment of the diseases of plants. — K. S. 

IYI.-SUGAE. STARCH. CUM. Etc. 

Sugar Works Products; Purification of ,hy Barium 

Aluminate, J. Zamaron. Bull, de TAssoc, des Cbim. 
de Suer, et de Diet., 1903, 21, 53 — 59. 

The crude aluminate of barium had the same composition 
as that used by Eembert (this Journal, 1903, 563), over 


whom the author claims priority. On boiling 100 grmt. 
of the frit of aluminate for 45 minutes in n litre of water, a 
solution was obtained of 600 c.c. at 8*6° B., and when 
mixed with washings, a solution at 5*3° B., containing 
36*61 grins, of barium aluminate, AUO^BaO, per litre. 

The results obtained by using the frit of aluminate 
direct!}’, on diffusion juice, were not so good as by the 
ordin.ary treatment with lime, hut the solution gave supe- 
rior results. The juice w’as treated w ith 1 gnu. of aluminate 
per litre, limed, and heated to 85° C., then, without previous 
liltration, carbonated. The same (inantitics of lime were 
used as when the aluminate was not added. The purifica- 
tion with liinc' nloiie was 5*10, with previous addition of 
aluminate 6*5«», the original juice ])eing 83* 1. 

The improvement elYected on juice from the second 
earbonating and on the noiesiilphited syrups was eouallv 
good.— L. J.de NV. 

Sugar »Iuiees ; J^urijienfion of ,5// If arium Aluminate. 

F. Dupont. Bull, de 1’ Assoc, des Chim. de Suer, et de 

Dist., 1903, 21, 59— G5. 

As compared with the ordinary double carbonating, alumi- 
nate of barium {^ives jin increase of purity cf 1 to 2 degrees ; 
the increase of tin* saline quotient is at times nil, at others 
0*5 to 1*5. In other words, it removes from juice already 
treated by tiouble carbonating, a further 1*5 to 2 kilos, of 
impurities per lOO kilos, of sugar, or the yield of sugar on 
the beetroots is raised from, say, 12 to 12*30 per cent. 

In contact with flte inipuritieH of siigjir juices at 70° — 
75 ( ’. the aluminate (l(?c()mpo.M*s, the base combining with 
mineral acids .'ind organic matters to form insoluble barium 
salts, w'hich me precipitated, while the alumina eombines 
wiili lime, magticsia, silica, and oxide of iron to form 
compounds likewise insoluble. The alumiim further com- 
bines with organic, colouring matters to iorm lakes, thereby 
improving the colour. 

To obtain the full efft*<*t of the aluiniimte of barium, 
dilTusion juice should l)e healed w ith it to 85 GJ., carbonated 
juice and syruj)H to 95° to 100' i\, and tlie temperature^ 
luaintaiiK'd lor several minutes, as the decomposition is not 
instantaneous. Tht* aluminate should alwa}H be used in 
soluiion, since the powder dissolves very imperfectly in the 
juice. 

The aluniinates of the alkalis are soluble, those of barium 
and strontitnn an* lees soluble (10 per cent.), wliilst the 
aluniinates of calcium, magnesium, zinc, and iron an* 
insoluble.— L. J. de \V. 

** Frog-Spawn Fungus^* • T. de ^'ecr. The Beet- 

Sugar Gazette, 190.^ 5^ [17], 300—301. 

Tiik following mixture may bo used as a culture medium 
for the so-called “ frog-spawn fungus,” Leuconostoc mesen- 
terioidcs, met with in sugar factories : — 10 per cent, of 
gelatin, 3 to «’> of sucrose, J of beef extract, I of peptone, 
and 1 of common salt, the whole rendered slightly alkaline 
Avith sodium carbonate. The leuconostoc appears on the 
surface of the gelatin in the form of “ sago ” kernels. 

Another form has been obtained by a culture on boiled 
potato shavings, glycerin, gelatin, maltose-gelatin, milk- 
gehi'in, &e., distinguislu*<l for its entire absence of slime. 
It is ul.so foimd in albuininons matter in which dextrose or 
sucrose is absent. The result is thou a white sediment. 

No difference is found between the American and the 
European leuconostoc. The European and Indian forms both 
have the property of dissolving glucose, sucrose, ‘‘maltose,” 
and dextrin, and developing gas in the process. According 
to Baumert the acid formed, is mostly lactic. 

“ The growth of leuconostoc i.s prevented if tomperatares 
of not less than 43° C. be maintained in the factory,” and the 
temperature ought to be reached as speedily as possible. 
Slime taken at its best development and dried, maintains 
its vitality for years. The naked variety shows less vitality 
ill this case. Leuconostoc may also occur in rivers. Not 
all slimy growths are due to leuconostx)c (this Journal, 
1896, 209). Zopf has shown ihex closiridium, or species of 
ascococcns, or bacillus fumescens may produce slime masses 
similar to iho.se of leuconostoc. — L. J. de VV. 
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Starch Manufacture ; Itfluence of Atmhspfip'ic Conditiom 

on . B. Federer, Chem.-Zeit., 1903, 27, [70], 

926—926. 

Accord iMO to the author, the spoiling of starch is not 
caused by atmospheric conditions, but is chiefly due to the 
quantity of albuminoids left in it, the amount of the latter 
(Icpending on the duration of the time of drying the starch 
and the percentage of alkali used in the manufacture. 

— W. R S. 

•S'ucra^e Works ; Utilisation [as Fertilisers'] of the Residual 

Liquors of , G. Garbariui and A. Bozzani. XV., 

page 1141. 

Glucose ; Determination of ( Commercial , m Molasses, 

Syrups, and Honey. A. K. Leach. XX I II., page 115,3. 

Paper from Bagasse. rapicr-Zelt., 1993, 28, 2891. | 

XIX., page 1 145. 

Stai'ch ; Delerwination of the Stiffness of . O. Saare ' 

and 1*. Martens. XXllI., page 1153. I 

English Patent. I 

Sugar ; Process and Apparatus for Making . M. li. j 

Miller, D. Huether, A. H. Hough, A. McNeil, and K. j 
Fisher, all of Wiarton, Ont., Canada. Eog. Pat. 14,182, ! 
June 25, 1903. 

Sugar juice, at a relatively high temperature, is subjected ' 
to the action of an electric current whilst in motion. The ! 
motion may be obtained by moving the electrodes, carried 
by metallic frames, by an agitating device, or else tlu^ juice i 
may be caused to flow over a number of metallic frame- | 
electrodes. The electrolysed juice is then filtered and i 
treated with sulphur dioxide.— J. F. H. 

United States Patents. I 

Saccharine or other Solutio7}s ; Process of (Clarifying . 

E. W. Deming, New Orleans. U.S. Pat. 739,100, 
Sept. 22, 1903. 

Impure saccharine solutions are heated under pressure to 
a temperature above their ordinary boiling point. The 
coagulated impurities are separated from a moving column . 
of the liquid still under pressure by settling and removing 
the lighter and heavier impurities separately. — J. F. B. 

Sugar Juice ; Continuous Carhonaiion of Alkaline . 

L. Naudet, Paris. U.S, Pat. 739,702, Sept. 22, 1903. 

Thb alkaline juice and an acid gas ” are introduced by 
separate pipes into the bottom of the carbonating vessel, iu 
which baffle .screens are situated. Means arc provided 
whereby the admission of alkaline juic'e is controlled by the 
level of the treated juice iu the vessel. A supplementary 
tank is provided outside thi; vessel and connected with the 
latter by means of a (J-pipe of larger diameter than the juice* ! 
inlet pipe ; means are provided in this tank for regulating 
the outflow of the treated juice threugh the IJ-pipe. 

— J. F, B. 

Sweetmeats ; Proce.^s of Making . E. Shaw, Loudon. 

U.S. Pat. 739,229, Sept. 15, 1903. 

Sweetmeats, jam, &,c., are prepared by inverting one 
part of the sugar by the addition of tartaric acid m the 
proportion of about 3^ oz. of acid per cwt. of sugar; the 
other part of the sugar is treated with an alkali in the | 
proportion of about 75 per cent, of the acid, aud is .subse- 
quently added to the inverted sugar solution. The mixture 
of sugars is further boiled to the desired degree, and con- i 
sists of about 4 parts of plain sugar to 1 part of inverted | 
sugar. — J. F. B. I 

French Patents. 

Beetroots $ Preparing in order to obtain a Juice of 
a High TJegree of Purity, J. Dziengielowski. Fr. Pat. 
331,717, May 4, *1903. 

Whole beets, as far as possible intact, are heated iho- 
roughly (say, for 1^ hours) at a temperature between 45® 
and 60rC. (preferably 50® — 60 ®C.) by means of a circu- 
lating liquid, 8U4h as Water or saccharine juice, tHe tem- 


perature of which docs not exceed by more than 1® — 3® C. 
the temperature to which the beets are to bo heated. The 
beets are then sliced or reduced in any convenient manner, 
and subjected to any process (preferably diffusion) whereby 
the juice may be extracted. The heating liquor, after 
enrichment by repeated use, is treated in the same manner 
as diffusion juice. — J. F. B. 

Diffusion Batteries; Utilisation of the Sweet Waters of 

, in Sugar Factories. B. Tyszkiewicz and J. de 

Valavski. Fr. Pat. 331,038, April 27, 1003. 

The very dilute sweet waters drained aud expressed from 
the exhausted chips are utilised for displacing the weak 
juices from the diffuser which is to be emptied. The sweet 
waters thus enriched are passed on to the other diffusers 
of the battery, and finally emerge in the form of diffusion 
juice of full strength. Meanwhile, the diffuser, which has 
been treated with the sweet waters, is further treated with 
fresh water, the latter being recovered and pumped up to 
the sweet- water tank for exhausting tin; next diffuser. 

— J. F. B. 

Manure from Molasses; Manufacture of . See. 

Cavallier and Co. Fr. Pat. 331,72.5, .May 5, 1903. XV., 
page 1141. 

Starch, De.rtrin, and Amylaceous Products ; Manufacture 

of . R. Goldschmidt and J. llasek. Fr. Pat. 331,061, 

April 19, 1903. 

PoTVTOES are washed and reduced to a pulp in tlie ordinary 
way; the mass is then treated with a mineral acid, and 
agitated in a centrifugal machine until tlie liquors which 
run away are free from starch. The solid residue remainirg 
in the centrifugal machine is then reduced to a i»a8te by 
the addition of mineral acid (if dextrin be required), or, 
if not, it is dried, ground, sifted, and bolted, the starch 
being used as such or converted into auiylaceous products. 

— J. F. B. 

XVIL-BREWING. WINES. SPIRITS, Etc. 

Ferments and Toxins; Action of Fluorescent Substances 

on . 11. von Tappeiner. Bcr., 1903, 36, [12' 

3035—3038. 

Uaau has found that a very large number of fluorescent 
substances have a poisonous influence upon living cells in 
the presence! of liglit ; the author has investigated the 
action of similar bodies upon enzymes. 

Mixtures were made of starch paste and diastase ; to one 
was added 0*o5 per cent, of cosin. When the mixture 
containing eosin was kept in the dark, the same proportion 
of maltose (about 76 per cent, iu five hours) was produced 
as in the control mixtures. But when the mixture con- 
taining eosin was exposed to daylight during the whole 
course of the experiment, only 21 ‘3 per cent, of maltose 
WHS produced in the same time. Only a very few of the 
fiuorescent bodies tested were found to be aetive towards 
enzymes, viz., eosin, Magdala Red, and Quinoline Red, all of 
these substances having an absorption spectrum in the 
green or pale blue portion. When these rays were ex- 
cluded, by filtering the light through a layer of the 
fiuorescent substance nnrler examination, the influence of 
the latter in the mixture was destroyed, and the couversion 
was as rapid as when effected in the dark. This action of 
the fluorescent bodies in presence of light brings about a 
permaoent crippling of the enzyme, since 18 hours’ further 
action in the dark only increased the proportion of maltose, 
in the case quoted above, to 46 per cent. Exactly similar 
results were obtaintid with the enzymes invertase and 
papayotin. In the latter case, however, two more substances 
are to be included amongst the active bodies, viz,, uranin 
(weak) and dimethylphosphine (very weak). 

Similar experiments were carried out with the toxin, 
riem. Exposure to daylight iu presence of eosin for 14 
hours completely destroyed the agglutinating property of 
riciii towards the red corpuseulea of the blood. In this 
case a far larger number of the fluorescent substances were 
active than in the case of the enzymes, the results 
approaching more nearly to those obtained with living 
ceUs.-J. P. B. 
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Invertate ; Action oj Aniline Dyestuffs on . S. Mere- 

schkowsky. Centralbl. f. Bakt. und Pamsitenk., 1903, 

33 ; Wocli. f. Bran 1903, 20 , *^87. 

The author has pxaminod the action of magenta, Congo 
Red, and aafranine on invertase, A snuill quantity of 
magenta had no appreciable effect, but a largo quantity 
prevented the inversion of cane Kiigar. In a concentration 
of 1 : 1000, magenta exerted a marked retarding action on 
the enzyme, but Congo Tied under similar conditions ha<l 
no such effect. Safranine also retarded tlie action of iuver- 
tase proportionall}'’ to the concentration of the dyestuff. 


In a concentration of 1:1000, magenta lowered the re- 
producing pow<‘r of yeast, and I ; 1000 completely stopped it. 

—J. L. B. 

//ops' in the Year 1909 ; /^.vamiuaiUm of E. JIantke 

and H. W. Uohde. Letters v)n Brewing, 1903, 2 , 
393— ;i.32. 

Tin: following 18 sampli^s of hops were submitted to a 
<letailed chemical and physical uxaininaf ion. The first 
13 sain])lfs are of Ccnnan i>rigin ; the last 5, American, 
'fhe samples arc arranged in order of price : - 


Sample. 

Total 

Soft 

Hard 

Ut'sin. 

Kcsiji. 

llesiti. 


IVr Cent. 

Per (’ent. 

Pit Cent. 

1. Austrian hops 

2. bohemian ‘‘Auseliam’ ” 

15’ 15 

11*51 

3*01 

hops 

11’ 1.5 

0*09 

5 0i; 

3. Mittclfrank('n bops .. 

17'!)P 

1.3*74 

4*25 

4. Spa Iter Kreis hops . . . 

15‘2:> 

10*10 

5*00 

ft. WoluzJU'hoi' hops 

lrt-44 

J-i-St 

3*00 

<!. Starlt Spalt liops 

1(}’S2 

13* 13 

3*30 

7. Spalt Jiezirks liojis ... 

S. bolieiniuii Hl>rr^(•haftH 

KJSU 

11*85 

5*04 

hops 

15*20 

10*05 

1*31 

U. Spaltor hops 

ir»*ru 

11*00 

3*41 

to. Choice Saay. hops 

15*21 

11 *.83 

.3*38 

11. First-class choieo Sjiay 
hops 

lU'tlU 

1*2 7t 

3*02 

12. I'oscn hops 

!Jj. bavarian Mouetain 

14*70 

11 -23 • 

3*42 

hops 

14*00 

0*32 

5 *.54 

14. (Jjilifomia hops 

12*03 

H*5i; 

4 *.37 

15. Oregon lions 

1(5. (’jf.liforui?i jio])s 

1 !*.5S 

S*52 

t5**2'} 

14 *.50 

11 “2t; 

3*33 

17. Oregon hops 

IS. ('alifoniia hops 

1.5*07 

iro.H 

3*00 

I.TSl 

10*12 

3*00 


The piTcentagt* of the various constituents do not corrii- 
spond to the commercial value, for sample G should be the 
highest price, as it contains the most soft resin and tannin. 
Possibly the hops arc not correctly valued, too much 
importance being attached to tht; appearance and other 
physiciil properties’, and a hop which is not well known may 
have the same practical value ns a good variety. The 
authors insist that ciieinical analysis must go haixl in hand 
with an examination of the general properties if sampi >.s 
of hops arc to lie correctly valued. — ,1. L. 1>. 

Fermentation’ (\rus'es of /foiling . H. Harders. 

Letters on Brewing, 1903, 2, 303 — 304. 

Tub author considers that the mechanical cause of a boiling 
fermentation is due to the premature settlement of tho yeast. 
In some cases the phenomenon arises from the bops. The 
yeast from a boiling fermentation was examined under the 
microscope, and it was found that most of the cells had 
small excrescences consisting of hop rosin. Under fermen- 
tation conditions these cells would sink. The hops used were 
over-ripe and dry ; in the copper the leaves were all detached 
from the spindle, whereby much resin of an abnormal 
character found its way into the wort. 

Radical changes in the mashing process, such as in the fer- 
menting or pitching temperatures, may also cause boiling 
fermentations, for the yeast will not at once find its 
accustomed nutritive substances or temperature conditions, | 
so that its earliest development wall he retarded, and it will : 
he induced to settle prematurely — J. L. B. ! 

Liqueur Wines and Musts rendered Intoxicating Artifi- | 

dally ; Examining and Distinguishing . G. Halphen. i 

Ann. Chim. anal, appl., 8, 246— 232. Chem. Centr., 1903, j 
2, [13], 767. 

As nitrogenous food, yeast consumes in the first place 
ammonia and ammonium salts, and as musts are com- 
paratively rich in ammonium compounds, the non-occurrenco 
of such compounds in a sweet wine may be regarded as a 
safe indication that the latter has been prepared by fer* 
mentation. The amount of volatile acids present affords a 


Total 

Volatile 





rid it y as 
L'ulir 

AeidUv as 
V'fdorie 

Tannin. 

Moisture. 

Ash. 

j NitmKcn. 

Aciil. 

Acid. 






r Cent. 

1\m* Cent. 

Pel* P -nt. 

Per Cent. 

Per Cent. 

Percent 

2*55 

0*21 

4 -OS 

8‘.5 



2*17 

0*42 

*v to 

10*5 



2*50 

0*1H) 

2*02 

8*0 



2*45 

0*22 

J '07 

12*0 



2 *.83 

0*51 

I * 42 

10*0 



2*15 

0.H2 

f2S 

10*0 



2 *08 

015 

2 - n 

10.0 



2- 12 

0*21 

.3 *71; 

10*5 



2*20 

OTd 

1*34 

0*5 



2 -.SO 

0*00 

3 ‘SO 

0 ' .5 



2 -.8.3 

0*48 

2- 12 

0*0 

.. 


2*74 

0*70 

! - K-j 

8*0 

.. 

.. 

2*08 

0T7 

4*4S 

10*0 



1*05 

0*03 

2*.3t5 

8*5 

0*0 

1 *02 

1*08 

0* 10 

3*87 

12*0 

8*8 

2*38 

1*71 

0*73 

3*48 

0*0 

7*5 

1*08 

1*80 

0*42 

fto 

8*0 

0*0 

•2*2.3 

1*08 

0*.50 

1*42 

10*5 

rr7 

1 *08 


further clue, CHjH'cially in the cases of musts poor in am- 
monium coinpoiinds and of wines containing a comparatively 
large propoition of ammonia owing to the fermentation 
having been carried on under unfavourable conditions, 
e.g.^ at a too high temperature. I\Iusf» contain only a 
small amount of AoI.itiJe acids; the amount is increased to 
I a certain extent by normal frrmentation, and to a much 
! greater extent by fenuentation under unfavourable con- 
! ditioDS. The ratio between the amounts of dextrose and 
b vulose is also of value, as dextrose is fermented more 
rapidly than levulose, whilst in musts the two sugars are 
present in nearly e<|ual proportions. From the results of 
the examination ot :--(l) products obtained by tho addition 
of alcohol directly to the musts ; (2) wines prepared by 
partial fermcnlatiou of rausts aud subsequent addition of 
alcohol; aud (3) wines prepared by complete fermentation 
of musts and subse(|uerit addition of alcohol — the author 
concludes that a sweet wine coutaining more than O’Ol grm. 
of nitrogen in the form of ammonia aud less than 0*1 ^rni. 
of volatile acid per litre, must be regarded as a must fortified 
by the jiddition of alcohol. When more than 0*2 grm. of 
volatile acid per litre is present, the possibility of the wine 
having been prepared by partial or defective ferrnentatiou 
must be considered, and the ratio between the amounts of 
dextrose aud levulose and the proportion of glycerin present 
must be determined. — A, S. 

Marcs; Utilisation of K. Barbet. Bull, de T Assoc, 

des CUim. de Suer, etde Dist., 1903,21, [1 and 2], 37 — 38. 

At Rheims tlu^ juice obtained by fir.st pressing the grapes Is 
used for producing the finest brands of champagne. The 
second pressing gives an inferior quality. In all, seven 
successive pressings may bo made. Then sweet water is 
poured over the marc to produce a sour wine called 
The marc is again pressed, and finally distilled. 

In the south of France, after pressing, the marc is throwti 
on tho fields, although containing 4*5 per cent, of alcohol. 
There is also a large quantity of tartar when fermentation 
has taken place in presence of the grapes to prodaoe red 
wine, and crude cream of tartar is worth 1*35 francs per kilo. 
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Starch Manufacture ; Itfluence of Atmhspfip'ic Conditiom 

on . B. Federer, Chem.-Zeit., 1903, 27, [70], 

926—926. I 

Accord iMO to the author, the spoiling of starch is not 
caused by atmospheric conditions, but is chiefly due to the 
quantity of albuminoids left in it, the amount of the latter 
(Icpending on the duration of the time of drying the starch 
and the percentage of alkali used in the manufacture. 

— W. R S. 

•S'ucra^e Works ; Utilisation [as Fertilisers'] of the Residual 

Liquors of . G. Garbariui and A. Bozzani. XV., 

page 1141. 

Glucose ; Determination of ( Commercial , m Molasses, 

Syrups, and Honey. A. K. Leach. XX I II., page 115,3. 

Paper from Bagasse. rapicr-Zelt., 1993, 28, 2891. 
XIX., page 1145. 

Stai'ch ; Delerwination of the Stiffness of . O. Saare 

and 1*. Martens. XXllI., page 1153. 

English Patent. 

Sugar ; Process and Apparatus for Making . M. li. 

Miller, D. Huether, A. H. Hough, A. McNeil, and K. 
Fisher, all of Wiarton, Ont., Canada. Eng. Pat. 14,182, 
June 25, 1903. 

Sugar juice, at a relatively high temperature, is subjected 
to the action of an electric current whilst in motion. The 
motion may be obtained by moving the electrodes, carried 
by metallic frames, by an agitating device, or else tlu^ juice 
may be caused to flow over a number of metallic frame- 
electrodes. The electrolysed juice is then filtered and 
treated with sulphur dioxide.— J. F. H. 

United States Patents. I 

Saccharine or other Solutio7}s ; Process of (Clarifying . 

E. W. Deming, New Orleans. U.S. Pat. 739,100, 
Sept. 22, 1903. 

Impure saccharine solutions are heated under pressure to 
a temperature above their ordinary boiling point. The 
coagulated impurities are separated from a moving column . 
of the liquid still under pressure by settling and removing 
the lighter and heavier impurities separately. — J. F. B. 

Sugar Juice ; Continuous Carhonaiion of Alkaline . 

L. Naudet, Paris. U.S, Pat. 739,702, Sept. 22, 1903. 

Thb alkaline juice and an acid gas ” are introduced by 
separate pipes into the bottom of the carbonating vessel, iu 
which baffle .screens are situated. Means arc provided 
whereby the admission of alkaline juic'e is controlled by the 
level of the treated juice iu the vessel. A supplementary 
tank is provided outside thi; vessel and connected with the 
latter by means of a (J-pipe of larger diameter than the juice* ! 
inlet pipe ; means are provided in this tank for regulating 
the outflow of the treated juice threugh the IJ-pipe. 

— J. F, B. 

Sweetmeats ; Proce.^s of Making . E. Shaw, Loudon. 

U.S. Pat. 739,229, Sept. 15, 1903. 

Sweetmeats, jam, &,c., are prepared by inverting one 
part of the sugar by the addition of tartaric acid m the 
proportion of about 3^ oz. of acid per cwt. of sugar; the 
other part of the sugar is treated with an alkali in the 
proportion of about 75 per cent, of the acid, aud is .subse- 
quently added to the inverted sugar solution. The mixture 
of sugars is further boiled to the desired degree, and con- i 
sists of about 4 parts of plain sugar to 1 part of inverted | 
sugar. — J. F. B. I 

French Patents. 

Beetroots $ Preparing in order to obtain a Juice of 
a High TJegree of Purity, J. Dziengielowski. Fr. Pat. 
331,717, May 4, *1903. 

Whole beets, as far as possible intact, are heated iho- 
roughly (say, for 1^ hours) at a temperature between 45® 
and 60rC. (preferably 50® — 60 ®C.) by means of a circu- 
lating liquid, 8U4h as Water or saccharine juice, tHe tem- 


I perature of which docs not exceed by more than 1® — 3® C. 

I the temperature to which the beets are to bo heated. The 
I beets are then sliced or reduced in any convenient manner, 

I and subjected to any process (preferably diffusion) whereby 
the juice may be extracted. The heating liquor, after 
enrichment by repeated use, is treated in the same manner 
as diffusion juice. — J. F. B. 

Diffusion Batteries; Utilisation of the Sweet Waters of 

, in Sugar Factories. B. Tyszkiewicz and J. de 

Valavski. Fr. Pat. 331,038, April 27, 1003. 

The very dilute sweet waters drained aud expressed from 
the exhausted chips are utilised for displacing the weak 
juices from the diffuser which is to be emptied. The sweet 
waters thus enriched are passed on to the other diffusers 
of the battery, and finally emerge in the form of diffusion 
j juice of full strength. Meanwhile, the diffuser, which has 
been treated with the sweet waters, is further treated with 
I fresh water, the latter being recovered and pumped up to 
; the sweet- water tank for exhausting tin; next diffuser. 

I — J. F. B. 

i Manure from Molasses; Manufacture of . See. 

I Cavallier and Co. Fr. Pat. 331,72.5, .May 5, 1903. XV., 

I page 1141. 

j Starch, De.rtrin, and Amylaceous Products ; Manufacture 

of . R. Goldschmidt and J. llasek. Fr. Pat. 331,061, 

April 19, 1903. 

PoTVTOES are washed and reduced to a pulp in tlie ordinary 
way; the mass is then treated with a mineral acid, and 
agitated in a centrifugal machine until tlie liquors which 
run away are free from starch. The solid residue remainirg 
in the centrifugal machine is then reduced to a i»a8te by 
the addition of mineral acid (if dextrin be required), or, 
if not, it is dried, ground, sifted, and bolted, the starch 
being used as such or converted into auiylaceous products. 

— J. F. B. 

XVIL-BREWING. WINES. SPIRITS, Etc. 

Ferments and Toxins; Action of Fluorescent Substances 

on . 11. von Tappeiner. Bcr., 1903, 36, [12' 

3035—3038. 

UA\n has found that a very large number of fluorescent 
substances have a poisonous influence upon living cells in 
the presence! of liglit ; the author has investigated the 
action of similar bodies upon enzymes. 

Mixtures were made of starch paste and diastase ; to one 
was added 0*o5 per cent, of cosin. When the mixture 
containing eosin was kept in the dark, the same proportion 
of maltose (about 76 per cent, iu five hours) was produced 
as in the control mixtures. But when the mixture con- 
taining eosin was exposed to daylight during the whole 
course of the experiment, only 21 ‘3 per cent, of maltose 
WHS produced in the same time. Only a very few of the 
fiuorescent bodies tested were found to be active towards 
enzymes, viz., eosin, Magdala Red, and Quinoline Red, all of 
these substances having an absorption spectrum in the 
green or pale blue portion. When these rays were ex- 
cluded, by filtering the light through a layer of the 
fiuorescent substance nnrler examination, the influence of 
the latter in the mixture was destroyed, and the couversion 
was as rapid as when effected in the dark. This action of 
the fluorescent bodies in presence of light brings about a 
permaoent crippling of the enzyme, since 18 hours’ further 
action in the dark only increased the proportion of maltose, 
in the case quoted above, to 46 per cent. Exactly similar 
results were obtaintid with the enzymes invertase and 
papayotin. In the latter case, however, two more substances 
are to be included amongst the active bodies, viz,, uranin 
(weak) and dimethylphosphine (very weak). 

Similar experiments were carried out with the toxin, 
riem. Exposure to daylight iu presence of eosin for 14 
hours completely destroyed the agglutinating property of 
riciii towards the red corpuseulea of the blood. In this 
case a far larger number of the fluorescent substances were 
active than in the case of the enzymes, the results 
approaching more nearly to those obtained with living 
ceUs.-J. P. B. 
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English Patents. 

Miik f Drying and Ptescrrimj . J. li. Hatmaker, 

London. From J. A. Junt, New York, tT.S.A. Kiig. 
Pat. 21,617, Oct. 4, 1902. 

Whole or separated milk i-» exposed in a thin layer on a 
surface heated above 212° F., so as to cause rapid evapor- 
ation of the water, the process being allowed to complete 
itself spontaneously, leaving a moist, porous, sterile product. 
To preserve the casein unaltered, a suitable proportion of 
sodium phosphate or other salt is added, whilst the fnt is 
rendered stable by the addition of a small amount of sodium 
hydroxide or other alkali. (See also this Journal, 1902, 
1548; 1903, C4rj, 815.)— C. A. M. 

Milk ; Sterilisation of . Ts"^. Ilendixeu, Copenhagen. 

Eng. Pat. 12, .555, June 3, 1903. 

Separate vessels are provided in which the preliminary 
heating and other preparatory treatments, the sterilising 
proper (heating from 50° to 128° C.) and the cooling are 
conducted separately. The operations are thus made 
continuous ; the sterilising vessel is discharged by means 
of the pressure existing in it; in order to avoid scorching, 
it is only emptied down to the level at which the milk is 
thrown by the stirrer against trie hot walls of the vessel ; the 
sterilising vessel is not closed until the temperature of the 
milk has been raised to 100° C. — J. F. B. 

Centrifugal Separator A. L. Christenson, 

Stockholm. U.S. Pat. 739,648, Sept. 22, 1903. 

A okmuifligal separator bowl, having cream and blue- 
milk outlets, and an inlet pipe for the whole milk, is provided 
with a liner inside the bowl, consisting of a longitudinally 
folded partition, and wings attached to and extending from 
the outer folds of the said partition, the latter being 
provided with outlet openings at the outer parts of the folds. 

— J. F. B. 

French Patents. 

Sterilising Ort/anic Lujuids ; Process and u\pparatus for 

[/>y Ultra-Violet Uayn]. Soc. B. Seiffcrt und 

Sohu. Fr. Pat, 331,619, April 30. 1903. 

See Kng. Pat. 92 12 of 1903 ; this Journal, 1903, 878. 

— T. F. B. 

Gorse ; Treatment o f , to produce a Cattle Food, Paper 

Pulpf and a Fertiliser, (i. P, Horteloup. Fr. Put. 
331,170, April 14, 1903. 

Corse is tied in bundles of about 15 kilos, each, the upper 
portions arc ‘then cut oflf, and dried by a current of hot air ; 
the product is treated in a deeorticatiug mill and used as a 
food for cattle. Tlie lower portions of the sterns arc 
chopped up and boiled, with a Noluticm of caustic soda for 
couversioii into ])apL*r pulp. Tfie used soda lye is evapo- 
rated and calcined for recoverv, whilst the vapours evolved 
during these processes are conducted through a coke-tower 
charged with sulphuric acid, the arjunonium sulphate being 
recovered and employed us a fertili.ser. — J. F. H. 

CN.)— SANITATION; WATER PURIFICATION. 

WaterSf Potable, in South- West. Lanca.shir€. J. Campbell 
Brown. Brit, Assoc. Southport, 1903. Fugineering, 
1903, 76, 472. 

The results arc given, in a series of •tables, of the exumiiui- 
tion of (1) surface waters; (2) deep-well or bore waters; 
and (3) shallow-well or spring waters. — A. S. 

Potassium; Colorimetric Determination of Small Quantities 

of [m Drainage Waters^. L. A. Hill. XXIII., 

page 1152. 

English Patent. 

Ammonia Jrom the Sewerage Waters of Towns ; Mode and 

Means for Continuously Exiracting . R. Schilling 

and C. kremer, Frankfort, Germany. Bug. Pat. 15,752, 
July 16, 1003. 

The waste water, freed from suspended matter, is mixed 
with milk of limo in a closed vat and is then passed through 
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a distilling vijssel, in such a way that it is split up into 
minute drops or spread out into very ihiu films, whilst 
heated couihnstion gases are forced through it in the reverse 
direction, carrying away the ammonia to bo ufter\Yartls 
fixed by sulphuric acid. — L. A. 

United States Patent. 

Sewage ; Apparatus for Treating and Utilising . 

U. .1. G. Wood, Now dersey, IJ.S.A. U.S. Pat. 739,049, 
Sepr. 15, 1903. 

.V LA HOE drying cylinder revolves inside a furnace or other 
(Msiiig jit an iiu Ibied angle to the ground and from its 
iipntu* <*n;i tlicMH* ris<»s, at a still greater angle, a revolving, 
filDTing or straining cylinder fed hv a hopper and ebwator 
from the disclmrgi* tmd of the drier. The sewage is thus 
continuously strained and heated until sutliciently dry. 

— R. L. J. 

CC.)— DISINFECTANTS. 

Engi.ish Patent. 

Antiseptic ; Solid Soluble [7 rioxymcthyUue and Sodium 
Sulphite]. H. ,1. 15. Mills, bondon. From La Soc. 
Anon. Produits ('liimiqui-s Sneciaux, li^on-Monplaisir. 
Eng. Pat. 23,160, Oet. 27, 1902. 

See Fr. Pat. 325,391 of 1902 ; this Journal, 1903, 708. 

— T. F. B. 

United States Patent. 

l)i.sinfectants \ Formal delvfde.'] ; Process of Mttnufactttring 
— — . ( . S)>engler, Davos-Platz, Swit/erland. U.S. 

Pat. 739,9 11, Sept. 29, 1903. 

See Eng. Pat. 15,271 of 1901 ; this Journal, 1903, 1150. 

-- r. F. B. 

XIX.-PAPER, PASTEBOARD. Etc. 

i Paper from Bajitsse, Papicr-Zeit., 28, [81], 2891. 

I Owing to the length und elasticity of the fibre, bagasse, 

I if properly treated, yield.s a very gooil half-stuff, eminently 
I suitable for strong wrapping papers, 

' Kx|>eriments conducted on bagasse from Java showed a 
! yield ol hidf stuff of 48 per cjiit. 'riiis was very tough 
; and could be bent several times without breaking. These 
I properties arc eoiisiderably better than those of straw pulp, 

I which is extensively used for paper-making; they should 
j be capable of still further improvement by more prolongiMl 
; beating. 

! The repeated failures of enterprises foi* making paper 
I from bagasse in tropirail countries are attributable to 
i ndustrial and economic difiiculties and not to the nature of 
I the fibre.— J. F. B. 

I English Patents. 

j Cellulose; Manufacture of [from Plants]. C. Kell- 

I iier, Vienna. Eng. Pat, 24,542, Nov. 8, 1902. 

1 See Fr. Pat. 326,313 of 1902 ; this Journal, 1903, 817. 

— T. F. B. 

United States Patents. 

Sizing, and Process of Prolucing .same. A. A. Dunham, 
New York, Assignor to Casein Co. of America, N.J. 
U.S. Pat. 739,657, Sept. 22, 1903. 

A DRY glue or sizing composition consisting of granular or 
broken casm'n combined with about 10 per cent, of animal 
glue.— F. H. L. 

Paper; Method, of Treating , for Toughening and 

Rendering it Impervious. C. J. Goessmanu, Worce.ster, 
Mass., Asragnor to Vellumoid Paper Co. U.S. Pat. 
740,006, Sept. 29, 1903. 

The paper is treated by first exposing one side of it to the 
hot glutinous material, the other side being simultaneously 
expo.sed to the air. Saturatiou is thus effected in a mauuor 
which facilitates the expulsion of the air and gases enclosed 
in the paper. The other side of the paper is then treated 
with the glutinous material, the excess of the latter is 
removed and the residue is fixed by means of formalde* 
hyde, dried, washed and again dried. — J. F. B. 
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Faknch Patent. 

Goritt Treatment of , to produce a Cattle Food, Paper \ 

Pulp, and a FertilUer. G. P. Horteloup. Fr. Pat. 
331,176, April 14, 1903. XVIII. A., page 1145. 

XI -FINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTEACTS. 

Radioactive Constituent of the Ilismuth from Jouchimsthal ^ 
Pitchblende, W. Marckwuld. Ber., 1903, 36, 2602— ■ 
2667. . ^ ' 

nadio-teUurium.-Ptom 6 kilo.-, of bi-muA oxychlonde, ; 
prepared from about 2,000 kilos, of Joachirasthal pitch- i 

blende the author obtained 1 ■ 5 grms. ol ra.lio-telhiriiim by 

the method preTiously described (this Journal, 1903, 49,. ; 
The nroduet was, however, found to consist almost entirely 
of ordinary tellurium, containing only a fractional part ■ 
of 1 per cent, of the radioactive constituent. It was , 
converted into chloride, and from the hydrochloric acid , 
solution the tellurium was precipitated by hydrazine hydro- 
chloride. After once repeating the precipitation, the fil- 
trate was concentrated and digested on the ivater-batii ^ 
with a drop of stanuous chloride solution ; 4 ingrms. of a 
dark-coloured precipitate were obtained. Kven when the 
filtration was repeated several times, the filtrate still con- 
tained small quimtities of the active, substance, apparently 
in a state of colloidal solution. The radioactive substance 
thus obtained, dissolves readily in cold dilute nitric acid, , 
and by evaporating the acid solution, and dissolving the 
residue in hydrochloric a< id, a solution of the chloride is , 
obtained, from which, by immersing m it a plate of copper 
tin, antimony, &o., the active substance can be depoiUted : 
in a very fine state of division. A deposit of about 
0-01 ingrm. on a copper plate with a surface of 4 sq. cm., 
is sufficient, when in proximity to a zinc blende screen, to i 
render the illumination of the latter visible to an assemblage 
of several hundred persons. : 

Pofonium.-Tho author' claims that ‘he new r^rct.ons > 
recenUy observed by Mme. Curie (I'hys. /eits., 4, -34) 
with polonium enriched by her fractionating process, con- 
firm the opinion previously expressed by him that polonium , 
is not identical with radio-telluruim. 1 olonmm bchave.s , 
Quite differently from radio-tellurium, in that its nitric acid ; 
solution gives with water a yellow to brown precipitate, 

*°Experhuent8 are also described showing that ‘t**’ *«!- ; 
luriiim with induced radioactivity mentioned by Giesel (this 
Journal, 1903, 928) behaves quite differently from radio- 
teffnrium. Tbo author, in reply to Giesel.states thai he ; 
did not claim the name polonium for the radioactive 
suLance discovered by him. At the time of his discovery, i 
the name polonium was already so indeiinite that it was ; 
necessary to distinguish between Curios and Giesel s j 
polonium; the author therefore adopted provisionally the 
Same radio-tellurium, on account of the »PParcnt close 
relationship between the «>*bstance discovered by him and 
tellurium. (See also this Journal, 1902, 994, 130^^ ^ 

Radioactive Thorium. K. A. Hofmann and F. Zerban. 
Ber., 1903, 36, 3093-3096. 

The authors confirm their previous statement (this Journal, 
1902 368) that freshly-prepareil thorium compounds from 
IS minerals possess varying degrees of radioactivity, 
to the Droporlion of uranium contained in the 

accord ng to the^projmr ^ 

preparations examined showed a fairly uniform ^-radiation 
of vwy small penetrating power, whilst the ionising a-radia- 
tion of the compounds was reduced nearly to the value of 
of uranium preparations, and then became fairly 
lonstau\ This residual activity may be due to the presence 
Tatoace of actinium. The fact that thorium compounds 
preoW from orthite, gadoliiiite, &o., were not radioactive, 
ThoKat pu». Wiim compounds pos^s no primary 
radtoLtirity. The gadolinite used showed the phenomenon 

ofpwSesceneeft-.c., of snddenlyghmmenng throughout 

“u w hSte mass when heated, but this was not connected with 
radioactivity. 


The authors consider that the fact that thorium com- 
pounds from brftggerite, clevelte, euxenite, and samarskite, 
SLud also thorium compounds rendered active artificially by 
means of uranium, become considerably less radioactive m 
the course of a few months, whilst a small quantity of a 
substance resembling thorium, obtained from pitchblende, 
was as strongly radioactive after keeping for one year as 
when freshly prepared, confirms the view of Debierne 
(Comptes rend., 129 593, and 130, 906), that the latter 
preparation contains the primary active constituent, acUnium. 

Iodine : Purification and Determination of . A. Gross. 

J. Amer. Chem. Soc., 1903, 25 , [9], 987-990. 

Vahtou.s methods of purifying iodine have been studied by 
the author, who concludes from his experiments that the 
purest product is yielded by Stas’s method, in which the 
iodine is dissolved in potassium iodide solution, precipitated 
by the addiUon of water, dried over “ calcium nitrate ” and 
sublimed. With products prepared in this way, the average 
of five determinations showed 1U0*02 per cent, of iodine ; 
whilst Lean and W'hatmough’s method of preparing the 
iodine from cuprous iodide gave 99 -Go per cent. ; and a 
sample of iinpuritied iodine, 98-83 per cent. Sulphuric 
acid was found to bo the best drying agent, but the iodine 
was not contaminated when diied over calcium chloride. 
For the determination of the iodine, a method based on 
its conversion into zinc iodide and titration with silver 
nitrate was employed. About 2 grms. of the iodine were 
shaken in a closed flask with 40 c.c. of water, and about 
4 erin.s. of shot zinc, and the flask left until the liquid 
became colourless. Its contents were then filtered and the 
filtrate and washings made up to .lOO c.c. Of this solution, 
50 c.c. wore transferred to a porcelain dish and titrated with 
silver nitrate, potassium chromate being used as indicator. 

— 0. A. 51. 

Bismuth jMctafe ; Method of Preparing Smiipleinent 

to the Dutch riiavmucopo'ia ; through rharni. Zeit., 1 90.3, 

48 , r>32. 

Six parts of bismuth subnitrate are treated in a flask with 
a mixture of five parts of solution of ammonia and 10 parts 
of water. After standing, the supernatant liquid is decanted, 
and the precipitate washed. Five parts of lactic acid are 
then added and the resulting solution filtered into l‘> 
of alcohol. The precipitate thus formed i« collected and 
dried. Bismuth lactate is required, when incinerated with 
ammonium nitrate, to leave a residue of 55 to 59 per cent, 
of bismuth oxide. — J . < h B. 

Solanhie. A. Hilgcr and W. Merkens. Ber., 1903, 

36, [L2]7 3204—3206. 

1 SoLAXiNU may readily be converted into the crystalline 
■ form by digestion with 96 per cent.- alcohol (1 grm.^ of 
' solanine to 150 grms. of alcohol) for some time at 66 C- 
' After two or three crops of crystalline solanine have been 
1 obtained, the solution solidifies owing to the separation of 
! the gelatinous, amorphous form of solanine---so -called 
! solancine. The latter is merely the anhydride ffi® crystal- 
1 line solanine, which loses 5 mols. *of water. The former 
is converted into the latter by keeping a solution in 

! aqneousacetone for about eight months. Solanine is hydro- 
lysed when distilled with 2 per cent, sulphuric acid for three 
' or four hours, the volume being kept constant by the 
addition of water, and the distillate being collected under 
other From the distillate crotonio aldehyde (b. pt. 1 04 G.) 
i may be isolated, whilst the solution in the distilling flask 
I contains d-glucose, and the base, solanidine, was oxtracteil 
from the residue. Solanine yielded 56 '3 per cent, ot 
; solanidine, and 26' 00 per cent, of d-glucose. 1 he com- 
I position of solanine and solanidine having been rc-detcr- 
; mined by analyses, the hydrolysis of solanine may be 
j represented by the following equation : — 


2C52Hj«NOi8' 

Solanine. 


Solanidine. 


^C^HeO + 12H,0. 

Glucose. Crotonic 
aldehyde. 

— J. F. B. 
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Quillaiaic Acid» P. HofRnan. Ber., 190.3, 36, [12]» 
27*22 — 2734. 

QriLLAixic acid wiis prepared from saponin, obtained from 
qaillaia bark. The aqueous solution of the bark extract 
was first treated with a small quantity of lead acetate, 
which removes colouring matters and also a small quantity 
of the quillaiaic acid. By further precipitation with 
lead acetate, quillaiaic acid is obtained. The product is 
purified and the pure substance isolated by Koberi’s method. 

Thus prepared, quillaiaic acid is a brown, hygroscopic- 
powder, possessing the typical chara<!ters of the saponins ; 
it may be freed from an acid imi)urity which gives an 
intense red coloration with Milloii’s reagent, by re- 
peated solution in alcohol and precipitation by etlicr. 
Quillaiaic acid has a faint acid reaction, and docs not 
decompose carbonates. It is precipitated by load acetate 
and by barium hydroxide, but the latter decomposes it on 
boiling. Jsobutyl alcohol is a convenient medinni for 
extracting it from aqueous solutions. It is poisonous, and 
has a solvent action upon the blood corpuscles. Quillaiaic 
acid, being a glucoside, is split up by l»oili)ig with dilute 
acids ; sapogcuin, insoluble in water, is produced and the 
solulioii contains sugars. Sapogeiiin is aolnble in alcohol, 
glacial acetic acid, ammonia and alkali hydroxides and 
earbonates ; it is of an acid nature and yields a erystulHiic 
derivative with potash. 

The solution of sugars obtained b}* tlie hydrolysis of 
quillaiaic acid contains galactose and a dextro-rotatory 
sugar, not fernientable by yeast, the methylpheuylhydrazone 
of which melts at 176 '— 177 ' From 100 parts of quil- 
laiaic acid, 31*17 parts of sapogenin, and 29*2:3 parts of 
galactose were obtained. — J, F\ 13. 

'J'erpencs and ICsscntfdl Oils, (), Wallach. Aiiuulcn, 1903, 

329, [1], H2-133. 

Thk subjects treated of in this paper are as follows : — 
The constitution of puicnonc; the conversion of cyclic 
ketones into i)yrazole bases, aii<l the behaviour of cyclic 
ketones towards scmi-carbazide.s. — K. F. 

Grass Oils } West Indin n . Fh J. Parry. (/hem. and 

Druggist, 1903, 63, [1234], ,>07. 

The oils of Andropogon Nardus and A. Schfrnanihus have 
been distilled experiinentally in Trinidad and Jamaica. 
II. H. Cousins obtained the following results with the 
Trinidad oils ; — 

A. X/irdus, j A, Srha'nnuthns. 


Sp. gr. fii 1.5° r ()*9(iSt o*o;3i.% 

( Ipticjil rotHtion | +3° 

Aldehydes 15'.') {xt coat. 48*2 pi*r cent. 


The A. Nardus o\\ showed a total geraniol and citronellal 
value of .'>3 per cent. The A. Schanantlms oil closely j 
resembled lemon-grass oil. ! 

The author has examined specimens of the Jamaica oils. I 
The A. Nardtis oil was of a pale colour, and had an 
exceptionally line odour. Sp. gr. at !.'>' C., 0*8955; optical 
rotation (100 mm. tube), — :i“ 30' ; refractive index at 20'" C., 

I '4712; aldehydes, ‘J.") ])er cent. ; geraniol and citronellal, 
87 per cent. It is soluhle in 1 vol. of 80 per cent, alcohol, 
and on further addition of 10 vols. shows only the faintest 
opalescence. 

The A, Sclucnanihiis oil is a true Icrnon-grass oil, but 
differs from normal Eastern oils in its insolubility in 70 per 
cent, or 80 per cent, alcohol. it had the following 
characters: — Sp. gr. at 15° C., 0*8965; optical rotation 
(100 mni. tube), — 0° 30'; aldehydes, 83 per cent.; 
refractive index at 20° C., 1*4896. — A. S. 

Phosphorus in Phosphorated Oil ; Determination of 
W. Straub. XXllI., page 1 152. 

Phosphorus [in Phosphorated Oi7] ; Quantitative Deter- 
mination of . Katz. XXIII., page 1 152. 

^-Naphthol in Benzonaphthol ; Detection of Free — , 

A. Jorissen. XXIII., page 1152, 


LITERATURB.--CL. XX. & XXL J147 

Cinnamic Aldehyde ; Gravimetric Determination of 

[a« Semioxamazone^. J. Ilatms, XXIII., page 11.14. 

Alkyl i Determination of . II. Decker. 

XXIII., j>age 1 152. 

Cocaine, a-Eucaine and B-Eucaine ; Method of 
Distinguishing . (1. Kigcl. XXI 1 1., page 1152, 

Morphine and Codeine; Some Colour Reactions of , 

G. Garbutti. XXlll., page U52. 

Engeuol : Detennination of , in Clove Oil, 

11. rhoms. XXlli., page 1 155. 

Exoi.tsh Patents. 

Acyl Bodies {Anhydrides or Acid Chlorides'] ; Afanufac- 

tnre of Organic . ,1. Y. Johnson, Eoiidon. From 

Badischc Aiiilin und Soda F’abrik, Ludwigshafen-on- 
Khine. Kng.^Piit. 24,255, Nov. 5, 1902. 

AxiivnuioKs or chlorides of organic acids are produced bv 
the action of salts of chloro.siilphonic acid on au organic 
acid or its salts. 

Acetic anhytlridt' is prepared by warming 150 parts of 
sodium clilorosulphonate with 170 parts of anhydrous 
sodium acetate to about 70'^ ( '. llcat is evolved, and part 
of the acetic anhydride distils over, the remainder being 
obtained by fiirtla-r heating. 

If the proportions of sodium chlorosulphouate and sodium 
acetate cn»j>loycd are 9 and 4 respectively, acetyl chloride 
is the product of the reaction. — T. F. 13. 

4- Amino-2 : W-dimethylA-phenyl-o-pyrazolones and Homo- 
logues thereof; Manvfaeturv of Substitution i^roducts 

of . o. Jrnray, hondoTt. From Farbwerke vorm. 

Mei.ster Lucius und Hnining, lIochst-a-Main, Germany. 
Eug. J*at. *20,271, Nov. 28, 1902. 

1-Bromo-l-phcnyl-2 : 3-dimetbyl-5-pyrazolone or a homo- 
logue thereof is heated with a secondary amino, The 
reaction is express(‘(l by the (apiation CjiHuBrNgO + 
2NHR., - NHBo.HPr + C,,H,jN 20 (NKg). For instance, 
the above bromo-compound is heated with an aqueous 
solution of dimcthyl.'iinine or with piperidine at 160° G. in 
u closed vessel. The unaltered reagents are removed, and 
Iheuewbasi* is extracted by ether or benzene, or precipitated 
after the addition of alkali. — J. F. B. 

FhKNCH PATKNT.S. 

Filter- Plates for Presses ; to replace the (Uluih Bags used 
in the Extraction of Essences and Oils from Seeds. 
B. Cape and L. Oddo. Fr. ]"at. 331,094, April 16, 1903. 
XJI., page 1138. 

Oxalates ; Manufacture of . B. Ivoepp ( Jo. 

Fr. Put. 3:31,198, April 2.5, 1903. 

F'ormates arc h' atcd with small quantities (less than 5 per 
cent.) of alkali hydroxide. 

For instance, when sodium formate is heated with 1 per 
cent, of sodium hydroxide, the mixture rapidly melts, 
hydrogen is evolved at about 290° C., and the reaction is 
complete at about 360° C., the whole proces.s occupying 
about half an hour. — T. F. B. 

Carbon (Compounds having the General Formula 

Process for Obtaining . Carbon Hydrate Chemical 

Co. Fr. Pat. 331,509, April 25, 1905, 

See Eng. Pat. 9340 of 1903 ; this Journal, 1903, 880. 

— T. F. B. 

XXL-PHOTOaEAPEIC MATEEIALS AND 
PEOCESSES. 

Solarisation. L. Zehnder. Ann. der Physik, 1903, [10] ; 
Electrician, 1903, 51, 802. 

The author finds that the various known types of radiation 
show characteristic differences with regard to the reversal 
effects known under the name of solarisation. Visible light, 
cathode rays, and Kontgen rays produce solarisation mt 
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OD the front surface of the filin, whilst in the case of ultra- 
violet light and “ canal ’* rays, ibe abnormal image appears 
6‘rft on the back of the &lm. If priatiag-out paper be 
exposed to BOntgen, ** canal/* cathode, radium, or ultra- 
violet rays and then exposed to daylight, the imago is 
reversed, the portions previously exposed having become 
less sensitive to daylight, Canal *’ rays produce remark- j 
able surface colours on the paper. ** Canal ” and cathode | 
rays do not produce any effect through the back of the , 
paper, but Itonfgen rays penetrate it easily. — A. S. j 

English Patenik. | 

Photographic Films ; Impts. in . Sandell Films and 

I’lates, Ltd., and W. II. Stnalloy, South Norwood. 
Eng. Pat. 25 , 24 : 1 , Nov. 17, 1(102. 

See U.S. Pat. 723,0,54 of 1903 ; this Journal, 1903, 511. 

-^-T. F. B. 


j United States Patent. 

I Detonating Composition, H. von Dahmen, Assignor t, 
/ J. Fuhr'er, Vienna, U.S, Pat. 740,355, Sept. 29, 1903. 

I See Eng. Fat. 24,812 of 1902; this Journal, 1903, 441. 

/ ^ -t.f.b. 

' French Patents. 

Glazing Gunpowder, Blasting Powder. <J*c. ; Apparatus 

for , and other Purposes. A. I. du l*out. Fr. 

Pat 331,066, April 9, 1903. 

Skk Eng. Pat. 7695 of 1903 ; this Journal, 1903, 822. 

~T. F. P. 

Glazing Gunpowder, Blasting Powder, ^c.; Process of 

. A. 1. dll Pont. Fr. Pat. 331,067, April 9, 1903. 

See Eug. Pat. 7712 of 1903; this Journal, 1903, 822. 

— T. F. B. 


Photographic Printing ; Impts. in . E. S., Shepherd 

and 0. M. Biirtlelt, London. Eng. Pat. 24,234 Nov. 5, 
1902. 

See U.S, Pat. 728,310 of 1903 ; this Journal, 1903, 7G0. 

— T. F. B. 

French PAxriNT. 

Sensitive Kmulsion for Metal Plates, ^'c.. used for 
Colouring Photogravures. Photographs, and Cine- 
matograph Films. Cie. Gen. Photographes, Cineinato- 
graphes et Appareils de Precision. Fr. Pat. 331,734, 
.May 5, 1903. 

Metal plate.s, carefully cleaned and dried, are coated with 
a layer of sodium, potas.sium, barium, or other alkali or 
alkaline earth metal, and dried. A silver bromide-gelatin 
emulsion is then applied, consisting of silver bromide 
1 pari, gelatin 2 parts, water 9 parts, in such a quantity 
that there remains in the emulsion 20 per cent, of the silver 
employed. — T. F. B. 


XXIL-EXPLOSIVES, MATCHES, Etc. 

Cordite; Explosive Pressure and Rate of Combustion of 

. J. E. Petavel. Brit. Assoe., Southport, 1903, 

Engineering, 1903, 76, 452. 

The author carried out a series of experiments with 
cordite in spherical and cylindrical explosive chambers 
connected with recording pressure-gauges. The splierical 
chamber had a diameter of 10 cm. ; the cylindrical chamber 
was 69 cm. long and had the same capacity as the spherical 
one, viz., about half a litre. The cordite was used in the 
form of thin threads or sticks, and the influeuce of the size 
of the cordite, of the charging density (expressed as the 
weight of the charge in grins, divided by ita volume in c.c.), 
which is also the gas density after the explosion, and of the , 
shape of the enclosure was determined. The pressures 
recorded reached 2,000 atmophixes. The fact that the 
larger and the more fiuely-divided the material of the ; 
charge, the quicker is the explosion, i.c., the steeper are the I 
explosion curves, was conlirmed. The explosive burnt 
quicker under high than under low pressures. By doubling 
the charge, more than double the pressure w'as produced. , 
In the cylinder the charge cooled four times as quickly as 
in the sphere. In the experiments with the sphere the 
ex plosive- wave curves were regular, but with the cylinder ; 
they were wavy, owing to the vibrations set up. When ! 
the charge was not uniformly distributed, these vibrations ; 
became dangerous. — A. S. i 

i 

Eaplo.siues in Coal Mines Order. Sept. 5, 1903. 
A. Akers-Douglas, one of H.M. Principal Secretaries of : 
State, Home Office, Whitehall. i 

Negro Powdy^ has been added to the list of permitted : 
i.'xplosives. ^ consists of ammonium nitrate (86—90 
parts), trinitrotoluene (9—11 parts), graphite (1 — 3 parts), 
colouring matter (0 — *1 parts), and moisture (0 — 1 
parts). The explosive is wrappwl in waterproof paper and 
a No. 6 detonator is used.— G. W. McD. I 


XXIII.-ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

! Enoubh Patents. 

! Gas ; Apparatus for Testing Illuminating [for 

figdrogen Sulphide'] . Gasm»‘.sHerfahrik Mainz Elster 
! and Co., Mainz. Eng. Par. 25,958, N.iv. 25, 1902. 

I The apparatus claimed, consists of a box rendered gas- 
tight by means of a mercury seal, and provided with^^as 
inlet- and exit-pipes ; also with an aperture for inspection, 

; covered with glass or other transparent medium. A strip 
of lead acetate or othisr test-paper carried over rollers, is 
passed intermittently or coutiiiuously through this box and 
exposed to the action of the gas transversing it. Claim i.s 
abso made for the connection with tim gas-cock of a 
sand-g]a>8, so that on turning the cock a definite period of 
gas-admission may be secured. — L. F. G. 

Lubricating Power of Oils, Greases, and other Lubricants ; 

Apparatus for Testing the . H. Blake, 

Accrington. Eng. Pat. 25,492, Nov. 20, 1902. 

Tins apparatus consists of a vertical shaft driven by 
suitable mechanism, having a conical or liemispherical Clip 
on its upper end. Into this cup is accurately lilted a 
conical or hemispherical plug which will liasily revolve in 
the cup, carrying a vertical spindle or shaft to which are 
fitted one or more horizontal arms to wliich vanes are 
attached. Pressure can h«5 applied to the plug by means 
of a weighted lever. Separate counters give the number 
of revolutions of the cup and plug respectively. The 
lubricant to he tested is placed in the cup, and after the 
plug has been inserted, ilie former is caused to rotate 
rapidly for a definite length of time. The number of revo- 
lutions made by cup and plug liaving biarn read off and 
recorded, the former is cleaned ami another or standard 
lubricant is similarly tested. The lubricant which he.st 
reduces the friction between cup and plug will cause the 
latter to make the smallest number of revolutions. L. A. 

INORGANIC— QUALIl'ATIVE. 

Suiphides, Sulphites, Sulphates, and Thiosulphates; 

Method for the Detection of . L. Dobbin. (Jhem. 

and Druggist, 1903, 63, 520. 

Tiik author recommends the following modification of 
Autenrieth and Windaus’ method (see this Journal, 1898, 
606), The neutral or slightly alkaline solution is tested 
for sulphides by the addition of cadmium nitrate, and if a 
yellow precipitate is produced, excess of cadmium carbo- 
nate is added. The cadmium sulphide is filtered off, the 
filtrate shaken with excess of str.miium chloride, the 
mixture allowed to stand for 15 minmes, filtered, and the 
residue washed with water. A portion of the filtrate is 
heated with dilute hydrochloric acid, when, if thiosulphate.s 
he present, a precipitate of sulphur is produced. The 
remainder of the filtrate is diluted, slightly acidulated 
with hydrochloric acid and tested fi>r sulphates by the 
addition of barium chloride. The precipitate obtained 
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with strontium chloride, is treated with dilute hydrochloric 
acid ; evolution of sulphur dioxide indicates the presence 
of sulphite, while if sulphates be present, an insoluble 
residue is left. The solution (Hltrate) is treated with barium 
chloride, allowed to stand for 5 minutes, filtered, and to 
ihe filtmte a solution of iodinh in potassium iodide ij 
lidded, till a permament faint yellow coloration is produced ; 
a white precipitate then indicates the presence of sulphates. 


INORGANIC— QUANTI TA TI VE. 

Sulphuric Acid; New Method of Determining [os 

Strontium Sulphate'] . 11. Silbeuherger. Her., 1003, 

36, [12], 2755—2702. 

The precipitation of sulphuric acid as strontium sul- 
phate in alcoholic solution is stated to give absolutely 
accurate results. The litpiid (corresponding to about 
0-5 grm. of sulphuric acid), in hulk about 50 c.c., is 
acidified with hydrochloric acid, heated to boiling, and 
precipitated by 15 c.c. of a 10 per cent, alcoholic .solution 
of strontium chloride ; 100 c.c. of 05 per cent, alcohol 
are added, the liquid well stirred, and set aside till quite 
cold. It is now filtered, the jirecipitate washed three 
times by decantation with lOO e.c. of alcohol, then brought 
on the filter and washed witli alcohol till free from 
chlor' le. It is dried, the filter incinerated with tlie pre- 
cipitate, and the wliole gently ignited. In presence of 
iron, the slightly acidified solution is precipitated as above, 
120 c.c. of alcohol added, the whole digested at a gentle 
heat for an hour, allowed to eool completely, and the 
liquid poured off as above. The precipitate is warmed 
with 2 c.c. of hydrochloric acid (2 of acid to 1 of water) 
and 50 c.c. of alcohol, the rupiid filtered after cooling, then 
the precipitate washed three times with alcohol, and the 
operation concluded as above. In presence of chromic 
salts, the dig(*stion of the li(iuid, after precipitation, should 
be continued for thr(‘e hours. Zinc salts have no influence. 

— J. T. 1). 

Calcium and Oxalic Acid; Method of Standardising 
Dotassium Permanganate Solution for LI se in Detcr^ 

mining . JI- Walland. Chem.-Zeit., 1903, 27, 

[76], 922 -023. 

A SUITABLE amount of calcium carbonate is ignited in a 
weighed platinum crucible until it is completely converted 
into calcium oxide, and a constant weight obtained. The 
contents of the ciucible are dissolved in dilute hydro- 
chloric acid, the calcium is precipitated from the solution 
as oxalate, the latter, after washing, being dissolved in 
dilute sulphuric acid and titrated with the permanganate 
solution. The titre of the soluilon is thus obtained tor 
both calcium oxide and oxalic acid. It is claimed that 
this method gives more accurate results than when the 
permanganate is standardised upon other substances, and 
the slight solubility of calcium oxalate in actual determina- 
tions is allowed for, if the same conditions as regards bulk 
of solution and quantity of wash water be adhered to in 
the analyses. (For solubility of calcium oxalate, see this 
Journal, 1901, 1026.) — W. 1*. S. 

Bismuth; Separation of from Copper, and Volu- 

metric Determination cf the former, 11. S. Uicdercr. 
J. Amer. Cheni. Soc., 1903, 25, ^*^^7 919. 

The method described by Warwick and Kyle (this Journal, 
1901, 620) is asserted by the author to be unreliable. lie 
finds' that bismuth may be completely precipitated by 
adding tartaric acid to the acid solutiou, rendering the 
liquid alkaline with potassium hydroxide, adding potassium 
cyanide in slight excess, and passing a current of hydro- 
gen sulphide. Since copper remains in solution under 
these conditions, the method affords a rapid means of 
separating small amounts of bismuth from large amounts 

of copper. . . ^ , 

Bismuth is also quantitatively precipiUted by ammonium 
molybdate from a solution rendered just acid with nitric 
acid. The precipitate of bismuth ammonium molybdate 
may be washed with a 3 per cent, solution of ammonium 
sulphate, and the bismuth present determined by dissolving 


it in sulphuric acid, reducing the molybdenum, and re- 
oxidising with potassium permanganate, as in the methoil 
of determining phosphorus. — C. A. M. 

Molybdenum ; Reduction of , by Zinc, and the Ratio 

of Bismuth to Molybdenum in Bismuth Ammonium 
Molybdate. E. H. Miller and II. Fiank. J. Amer. 
Chem. Soe., 1903, 25, 919— 92H. 

The authors lay stress on the necessity of absolute 
iinifonnity in the conditions of reduction anti titration. 
When the reduction is t arried out by menus of a column 
of 15 inchvs of 20 to 30-mesli zinc and 10 c.c. of strong 
sulphuric acid in a volume of 2oO c.o. for six minutes at 
70" to 75 ( and the liipiid titrated without delay in the 
reduction flask, without tlie use of an atmospheie of carbon 
dioxide, the following factors apply : — In the Ciise of un- 
aiiialgamated /iiic the iron standard of the penmanganate 
sedutioD, multiplied by 0*88, gives the corrrsponding 
value in grms of Mo().„ whilst the factor for pbospdiorus, 
when the yellow ])recipit:»tc is titrated, is OM)1579 ll 
amalgamated zinc be list'd, these factors are 0*8812 ami 
0*()1586 icspceiivcly, whilst the coiTfSjKmding factors, 
based on tlx*, reduction of the molybdate to are 

0-8832 and 0*01. ')H 4. 

Hisuiuth ammonium molybdate (see preceding abstract) 
cannot be washed or diicd without dcromposition, but the 
authors’ experiments show that the ratio of bismuth to 
molybdenum is 1:2, and they concludi' that if its com- 
position is not HiNH 4 (MoOj)j, the variation from that 
formula is too slight to cause error iu the use of the 
precipitate for the dotcrininalion of bismuth by titration 
with pjrmangunatc solution. — i\ A. M. 

Aluminium , Beryllium, and Indium Jf ydrn.r ides ; Soln- 

hiltly of , in Ammonia and Amines [Separation of 

Beryllium from Aluminium and of Indium from Iron], 
(1. Ken/.. V'll., page 1120. 

Vanadium; New Method of Determining , and its 

Application to Metallurgical Products. K. ( ampagne. 
Her., 1903,36, 3161—3176. 

The author’s method depends on the reduction of v/inadic 
acid by hydrochloric acid, and re-oxitlalioii with per- 
mangauatr* in sulphuric acid solution : — 

I V^O;, 1 611(1 - + 311., 0 4 Cl.,; 

; + 211., SO, - VJVS(),)2 + 4H(1. 

I 5 V,, 0,(804)2 4 - 2 KMn 04 4 - 8II,S()4 =- 

5V.,04S04);, 4- K.jSO, 4 - 2.Mn8(), + 8IL(>. 

! The vanadate (containing about 0*1 grin, of metallic 
vanadium) is heated with a large excess (^50 c.v.) of 
i hydrochloric acid (sp. gr. 1 *17) till reduced to a. small hulk, 
and this eva]»oratioii is repeated twice. To the residue, 
5 c.c. of stioiig sulphuric, aciil are aided, and the cvai>ora- 
tion coDtinuc<l till fumes of sulphuric acid appear, all hydro- 
1 chloric acid lu ing expelled. The liquid is allowed to 
; cool, diluted to 3()b c.c. with water, heated to 60 ' C., and 
titrated witli permanganate (about 1 grm. 0 / potassium 
• permanganate per litre is a convenient strength). 

Vanadium in Steel. — 5 grms. of the metal are dissolved 
i in nitric acid of sp. gr. 1'20. After evaporation to dryness 
■ on the sand-bath, heating is continued till the nitiatcs are 
converted into oxides. The latter are then dissolved in 

I jiO GO c.c. of hydrochloric acid, and the lii^uid is evapo- 

' rated to 40 c.c., when about 20 c.c. of h} drocliloric acid 
(sp. gr. 1*12) are added (to rinse out the flask used 
for dissolving the steel in), and the whole is introduced, 
into a Carnot’s s<*parating funnel, followed by the addition, 
of 100 c.c. of ether. The contents of tho funnel are then 
, well shaken, and eooled by immersion in water. The 
greater part of the aqueous solution (from which nearly all 
the iron will now have been removed) is then returned ta. 
the Bolution-flask, and after a few minutes the remainder 
: slowdy added. The solution is evaporated to a smalt 
bulk the residue taken up with 50 c.e. of hydrochloric 
! acid, evaporated again to a small bulk, and thi.s repeated. 

' The residue is heated w ith sulphuric acid and titrated as. 

: above. Of a steel containing 2 per cent, or more of 

II 
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vanadium, 2’ 5 ^rraa. am taken instead of 5. Modified j 
methods are i)ri(?tty given for applying the method in the ' 
cases of ftrroviinndium, cuprovanadinm, and ahimino- | 
vanadium. 

Vanadiferoua Iron Ores are treated like steel, 10 grms. | 
being taken, and the iron removed by means of ether. 

Vanadium has no induonce on the determination of 
moot of the other constituents of steel, nor do they, with 
the exception of chromium, influence its determination by 
the method described. — .1. T. D. 

Lead-Tin^ Antimony Alloys; Analysis of . S. Burman. 

Oesterr. Zeits. Berg.-Hutt., 51, dlT — 41«s. Chcm. (^entr., 
1903, 2, [14], 806. 

0-5 GRM. of the alloy is covered with hydrochloric acid, 

2 — 3 grins, of tartaric acid added, and sutlieient bromine to 
obtain complete solution of the metal. Ihc bromine is 
expelled by healing with a few drops hydrochloric and 
nitric acids, and the lead precipitated as chloride by adding , 
to the solution 10 times its volume of absohile alcobtd. j 
The precipitate is washed with alcohol containing dissolved | 
tartaric r>cid, and dried at 2(^0 ’ C. 1'he filtrate, after expel- 
ling most of the alcohol by l>oiling, is neutralised with ; 
ammonia, 10—13 grms. of '' sodium sulphite ’’ and 1 e.c. of 
hydrochloric acid added, and the liqiiid made up to 700 or : 
HOO c.c. and boiled. Antimony sulphide is precipitated. | 
and hydrochloric acid is then added until precipitation is 
completi*. Any antimony remaining in sol.ition is pre- : 
cipitated by sulphui etted hydrogen ; this <ran he readily i 
effected without precipitation of tin sulphide, since pre- ’ 
cipitation of tin sulphide only begins after some minutes. | 
I'he antimony sulphide is collected on a weighed filter-papcT 
and dried. To determine the amount of sulphur ])recipi- i 
tated with the antimony sulphide, a portion of the precipitate 
is cautiously ignit(‘d in a Hose’s crucibh', and the proportion i 
of antimony sulphide calculated. The arsenic and tin are l 
j)r€cij)itatod hv hydrogen siilpliide. 1 he precipitate is 
boiled with acid pot:issium sulphite solution to dissolve the ; 
arsenic sulphide, tlie residue is washed with hydrogen ; 
sulphide solution and ammonium acetate solution and 
ignited to obtain oxide of tin. — A, S. 

Electro-chemical Analysis; Use of a Mercury Cathode in \ 
. K. F. Smitii, J. Amer. Chem. Soc., 1903, 25, 

883— 892. ; 

Kxi’ERI-MKNts have been made by the author as io the , 
possibility of determining the negative radicle in salts ; 
simultaneously with the deposition of tbe metal on a j 
mercury cathode, aiul also on the possibility of separating i 
metals by the use of this cathode. I 

Electrolysis of Sulphates.—-Yav this purpose a small i 
beaker (.71) c.e.) was used, through the sides of which, mmr 1 
the bottom, a thin ])latinuin wire was introduced, so that the ! 
inner pii’ce dipped into the mercury’, whilst the <*xteiior ! 
piece touched a disc of copper on which the beaker rested, 
and whieli was c()nne<;ted with the negative electrode of a 
battery. Solutions of copper sulphate were electrolysed 
in this apparatus with a ciiiTcnt of 0*02 to 0’13 amp^rc 
and 2 •23 to 5 volts, the mercury (22 sq. c,m. in area) . 
being shaken from time to time to effect complete amulgama- i 
lion. When colonrlcs.'*, the supernatant liquid was siphoned ! 
off and replaced by water, the current being continued uniil ; 
the washings amounted to about 500 c.c. The sulphuric j 
acid in the liquid was then titrated with N/IO sodiiun , 
carhon?te solution, whilst the amalgam was washed with 
alcohol and ether, dried, and weighed. ! 

Tn the case of a nickel sulphate solution, electrolysis Avith . 
a current of 0* 0.5 to 0*06 ampt^re and 4 volts gave accurate ^ 
results. Equally good results were obtained with zinc | 
sulphate by the use of a current of 0*26 ampere and 
6 volts for a period of six hours, whilst fejTous ammonium 
sulphate yielded 14 - 19 to 14*33 per cent, of iron as against 
the theoretical 14 '28 per cent. 

The method also gave good results in the separation ot 
iron from titaniuin, zirconium, and thorium. 

Electrolysis of Nitrates,— U was found that by adding a 
known quantity of standard sulphuric acid to the liquid 
hefoie electrolysis, the nitric acid was quantitatively liberated ! 
as such (instead of being conveiied into ammonia) and ( 


conld be subsequently titrated in the same way as thb 
sulphuric acid in sulphates. 

Electrolysis of Halides. — The following method wjs 
eventually adopted : — About 50 grms. of pure mercury were 
weighed in the beaker iibove described, and the aqueous 
solution (about 40 c.c.) or the salt (sodium chloride) intro 
I duced. A weighed anode of platinum gauze coated with 
I silver was siispeiuled in this, and the current passed through 
! at the ordinary temperature. As soon as the silver ceased 
; to darken, the gauze was removed, rinsed with water, 

I washed with alcohol and ether, dried for .a short time, and 
weighed. A platinum spiral was then substituted for the 
; gauze, and the current reversed so as to make the mercury 
i the anode. A.fter about 20 minute s the whole of the sodium 
: was converted into the hydroxide, and the solution was 
: then titrated with standard acid. The time required for 
I the decomposition of the salt was six hours, and the current 
was 0-0325 to 0*03 ampere and 2 volts. 

Accurate results were obtained with barium (diloride, 
strontium bromide, and other haloid salts. 

it was also found possible to electrolyse sodium chloride 
and barium chloride without using the mercury cathode, a 
])lai ilium spiral being siihstituti-d for it. Test experiments 
are (luoted indicating the accuracy of the method. 

— C. A. M. 

Metals ; Eapiil Electrolytic Precipitation of . F. h'. 

Exuer. ,). Amer. Cliem. Soc., 1903, 25, ^‘*16 — 907. 

Thk quantitative precipitation of various metals can he 
effected very rapidly by making the anodic rotate in the 
electrolyte at a sjiced of 500 to 600 revolutions per minute. 
In the author’s experiments to detennino the essential 
conditions, the anode consisted of a bowl-shaped spiral of 
))latinum wire, 2 ins. in diameter, which was made to rotate 
ill 110 to 125 c.c. of the electrolyte contained in a platinum 
basin covered with a glass cover. In each case the liquid 
was heated nearly to the boiling point before the introduc- 
tion of the current, and no external heat subsequently 
employed. At the end of the decomposition, the rotator 
was stopped, the current reduced, and the exposed metal 
covered with water to prevent oxidation. After siphoning 
off the li<juid,the deposit was washed and dried in the usual 
way and weighed. Good re.siilts were obtained, under coai 
dilions described in the original, in tho case of tho following 
metals : — Nickel, zinc, silver, bismuth, mercury, cobalt, 
cadmium, iron, lead, molybdenum, tin, gold, and antimony ; 
in the separation of copper and nickel ; and in the analysis 
of nickel coins. — C. A . M, 

Metals; Electrolytic Separation of Certain . K. E. 

t^mith. .1. Amer. Chem. Soc., 1903, 25, 892—896. 

Silver fr' m Selenium . — (a) In Alkali Cyanide Solution. 
— The following conditions gave excellent results in the 
separation of 0-1341 grm. of silver from 0-2500 grm. of 
.sodium selouate : — Potassium cyanide, 3 grms. ; total dilu- 
tion, 150 e.c.; N.D„x) 0*02 ampere; pressure, 2 • 5 volts ; 
temperature, 60° C. ; and time, six hours. Silver found, 
0-1333 grm. By increasing the current to 0*0.5 ampere 
ami 3* .5 volts, the precipitated silver separated in three hoirs 
weighed 0*1340 grms. 

(//) In Nitric Acid Solution. — A deposit of silver weigh- 
ing 0*1342 grm. was obtained from solutions of the same 
strength us above, under the following conditions: — Nitric 
acid (sp. gr, 1*13), 1 c.c.; total dilution, 150 c.c.; 
N.Dioo — 0*01.) ampbre ; pressure, 1‘2.5 to 2 volts; tem- 
perature, 60° C. ; and time, three hours. The deposit was 
crystalline and adherent. 

Silver from Tellurium in Nitric Acid Solution. — Silver 
present, 0-1341 grm.; sodium telliirate, 0-1344 grm.; 
nitric acid (sp. gr. 1*43), 1 c.c.; dilution, 150 c.c.; 
N.Djoo ~ h’Ol to 0-015 ampere; pressure, 1*25 to 2*0 
volts; temperature, 60° C. ; and time, hours. Silver 
found, 0* 1344 and 0*1341 grm. 

Mercury from Selenium. — The conditions used in the 
separation of silver from selenium iu alkali cyanide or 
nitria acid solution were found satisfactory. 

Mercury from Tellurium. — The most favourable condi- 
tions were as follows: — Mercury present, 0*1272 grm.; 
sodium tellurate, 0*2500 grm. ; uitrip acid (sp. gr. l‘4.3)r 
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a c.c. ; dilutioD, 150 c.c. ; N.Djo,) — 0*04 to 0*0r> ampere; 
pressure, 2 to 2*25 volts; temperature, CO’ C. ; und time, 

5 hours. Mercury found, 0* 127C grm. 

Copper from Selenium-- (^a) In Alkali Cyanide Solution. ’ 

Copper present, O’ 0745 grm. ; sodium selenate, 0*2500 ' 

grm.; potassium cyanide, 1 grm. ; dilution, 150 c.c. ; 

0*2 ampere; pressure, 3-5 to 4 volts ; temperature, GO'^ C. ; j 
and time, 5 hours. C’opper found, 0* 0745 nud 0*t)742 irrm. 

(/;) In Nitric Acid Solution. — The best conditions were ; 

Nitric acid (sp, gr. I ’43), 1 c.e.; dilution, 150 c.c.; 

= O’ 05 to 0’08 ampere; pressure, 2 to 2*5 volts ; ' 
terapenitiire, 05^' C. ; and time, four hours. Copper found, 
0-0747 and 0*0738 grm. , 

((.’) In Sulphuric Acid Solution. — For the sepiinitioii of I 
(he same quantities of copper and selenium, the comlilions I 
^ycre : — Concentrated sulpliiiric acid, I c.c. ; N.l),(x, = 0*0.5 
to 0*10 ampere; pressure, 2 to 2 5 volts; temperature, ' 
C5° C. ; and time, le.ss than six hours. Copper t‘omid, 
0*0743 grm. , 

Copper from Tdlurium. — The separation in alkali cyanide i 
solution failed. In sulphuric acid solution good re.sults | 
were given under the following conditions: — (.5 »pper present, 1 
0*0745 gnu.; sodium telhirate, 0*20 grm.; concentialed ! 
sulphuric acid, 1 c.c.; dilution, 150 c.c.; == •)*05 j 

to 0*1 amprire ; pressure, 2 to 2 -25 volts; temi>erature, ; 
C5'’ C., and time, six hours. The separation can als«> be 1 
readily effected in nitric acid solution. — (’. A. M. ‘ j 

Eleciroiiftic IJeposition and Separation of Metah ; Quan- j 

titaiive . H. Nissenson und H. llannoel. Zeits. f. ! 

Electrochem., 1903, 9, "CO — 705. 

'I'liK following li'ave been chosen, after spe<’ial trial, from 
the large number of electrolytic methods extant and 
employed commercially, as combining reliability with the 
smallest demand of time and attention to details in their | 
manipulation : — 

Determination of ()’5 to 1 grm. <>f substance is 

dissolved by boiling with30 c.c. of nitric acid of sp. gr. 1 * 4. 
Hot water is added, the solution brought to the boil, filtered 
into a weighed platinum dish of about 180 c.c. capacity, and 
electrolysed by a current of 1 * 5 amperes. The lead peroxide 
is dried at 180”— 190 \C. and weighed. 

Determination of Copper — Tlie ore or alloy, which must 
be free from arsenic, antimony, bismuth, mercury and 
silver, is dissolved in 10 c.c. of nitric acid, of sp. gr. 1*4, 
and electrolysed. If lead is also present, this is deposited 
as peroxide on the anode. If much lead is present, the 
platinum dish is used as anode, on account of its large 
surface. Thacurrent density is I to 1*5 ampbres. 

If arsenic or antimony be present, the ore is dissolved in 
concentrated sulphuric "acid, the .solution diluted and the 
filtrate boiled ; a boiling concentrated solution of sodium 
thiosulphate is then abided, the precipitate filtered, washed, 
dried, calcined in a porcelain crucible and strongly heated 
to volatilise the arsenic and antimony. The rcsuluo of 
copper oxide is dissolved in in c.c. of nitric aeid, and 
electroly.xed as above. 

DetiTmination of Antimony. — 0*5 to 1 grm. of substance 
is dissolved by heating with 3 c.c. of nitric acid, sp. gr. 1* 4, 
12 c.c. of water, and 1 to 2 grms. of tartaric acid. 3 c.c. 
t)f concentrated sulphuric acid are added to the clear 
solution, and the latter concentrated till all the nitric acid is 
driven off. The residue, when cold, is dissolved in water, 
and filtered off from the lead sulphate, and the antimony 
deposited electrolytically from sodium sulphide .solutiou ; 
current density is 1 • 5 to 1 * 7 amperes. 

Determination of 7Va.— Tin, which is usually alloyed 
with antimony, is dissolved in nitric and tartaric acids as 
described above for antimony. A larger quantity of tartaric 
acid is, however, necessary, especially if much tin be 
present. When the alloy has dissolved, sulphuric acid is 
added to precipitate the lead, the solution concentrated till 
all the nitric acid is driven off, the residue diluted with 
water, filtered, and neutralised with caustic soda. 80 c.c. 
of a cold saturated solution of sodium sulphide are then 
added, the solution boiled, and electrolysed. If no lead is 
present, the nitric acid solution can be at once neutralised 
with caustic soda, and then treated with sodium sulphide as 
above. On electrolysing, the antimony only is deposited. 


The solution, which contains the tin, is heated with 35 to 30 
grins, of ammonium sulphide, and electrolysed with a current 
density of 1*5 amperes, deposition being complete in one to 
two hours. Should only small quantities of antimony he 
present, this will always contain a little tin, and it is 
necessary to repent the electrolytic separation. 

'fin Ores. — 5 grins, of the ore are fused with 15 grms. of 
a mixturi' of 1 part of black flux (I part of cream of tartar 
and 3 parts of potassium nitrate heated together in an iron 
spoon), 1 part of borax, 4 parts of sodium carlumate, and 
1 ’.5 part.s of clnui >al, the mass being covereil with common 
salt. The regub.-; may contain, besides tin, also load, 
copper and a: i.uiony, the tin being detiTmini*d by the 
method di'scribcd above. The tin can also he iieposited 
from a solution of aeid ammonium oxalate, instead of from 
ammonium sulphide solution, with a current density of I ’5 
amperes. 

Dcteminatioii of t'ohaft and Nickel. — 5 gnus, of the 
powered material, which has been dried at 100" C., are 
licated with 15 c.c. of concentrated .sulphuric acid on a 
sand-bath, till the residue appears white. After cooling, the 
mass is boiled with water, filtered, and sul[)huretted hydrogen 
passed into the liltiate, to precipitate arsenic and copper. 
'rUe filtrate from tlu-si; is heated to remove the sulphuretted 
hydrogen, and oxidi'-i'd with hydrogen peroxide; 150 c.c. 
of ammonia solution and 10 gnus, of ammonium sulphate 
adiled, the solution boili’d, and when cold, made up to 
.500 c.c. loo c.c. ( 1 grm. of substanee) are then filtered 

off, boiled, aud electrolysed with a current density of 1 *il 
amperes, the cobalt nnd nickel being depodted together. 
After weigliing, the mixed metals are dissolved in very 
little nitric acid, and the cobalt se]>arated as potassium 
cobalt nitrite. 'Ibis is filtered off, washed with a con- 
centrated solution of potassium sulphate, dissolved in hot 
sulpliuric acid, and concentrated. After cooling, 25 c.c. of 
ammonia solution and 2 erms. of amiuouium sulphate are 
added, the solution boiled, and th<i cobalt ileposited at a 
current density of 1*5 amperes. The nickel is found by 
difference. 

The deteriuinution can also be carried out as follow.s 
10 grms. of nickdiferous matter are fused with 40 grms. of 
] sodium ar.-^enite and 15 grms. of the following mi.ttnre: 

1 1 part of black lliix (see above) 1 part of borax, and 
I 4 parts of sodium carbonate. Thi' regulus contains arsenic, 
copper, nickel, and cobalt, and isdisgoived in a coneontrated 
I solution of bromine in hydrochloric acid. 44ie solution is 
j concentrated, and boiled witli 15 e.e. of sulphuric acid (1:2) 
till white fumes make their appearance. After cooling, the 
residue is dissolved in water, the copper precipitated as 
sulphide, the filtrate oxidised with hydrogen peroxide^ und 
40 e.c. of ammonia solutiou added. 'I'lic solution i.s then 
boiled and elect rolysini. 

For cobalt niclcel (ires, 2 grms. of substance arc taken, 
and 2*5 grms. of sodium arsenite, 0*15 grm. of iron 
powder, and 15 grins, of the above mixture. 

Determination of Zinc. — 0*6 to 1 grm. of the ore or 
alloy are dissolvrd in aqua reyia, and evajiorated with the 
addition of sulphurio acid. If metals of the sulphuretted 
hydrogen group are present, these are first i)reci[)itated. 
The filtrate is boiled, oxidiseil with hydrogen peroxide, pre- 
cipitated with ammonia, and the precipitate of iron, man- 
ganese, and alninininm hydroxides dissolved in sulphuric 
acid and again precipitated with ammonia. To the united 
filtrate.s tartaric acid is added, the solutiou boiled and elecr 
trolysed. A platinum di.sh is used as anode, aud a brass- 
wire gauze di.se of 7 cm. diameter as cathode. 0*3 grm, 
of zinc is (aisily diqiosited in one hour by a current of 
1*6 ampi'^res with a potential difference of 3*G volts. 

Determination of Cadmium. — Classen’s method is 
recommended. — L. F. (jr. 

Iron front Manqanese } Elect rcAy tic Separation of . 

J. K5ster.‘ Her., 1903, 36, [12], 2716—2719. 

Iw precipitating iron electrolytically froir. solutions 
containing manganese, the mangane.so peroxide thrown 
down on the anode always carries with it some iron. 
Classen avoids this, in the ease of small amounts of 
manganese, by adding to the double oxalate solution a 
large excess of emraoniutn oxalate and electrolysing at 
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80® — 90® C., when the oxalic acid keeps the manganese 
reduced, and peroxide only forms after nearly all the iron 
has been deposited. This process fails, however, if much 
manganese be present, and the author, after trying many 
reducing agents, has found that phosphorous acid is 
effectual. The solution containing the iron and manganese 
as ammoniuin-metal-oxalates together with 10 gnus, of 
ammonium oxalate, is electrolysed in the cold, and as soon 
as any fign of deposition of manganese peroxide on the 
anode is observed, a few c.c. of a 10 per cent, solution of 
pliosphoroiis acid are added. This addi ion is repeate<l, 
but as sparingly as possible, during two linurs, when most 
of the iron will have deposited, and the deposition of 
manganese peroxide on ihe anode will no longer he 
harmful. The addition of more phosphorous acid will 
keep up the manganese to the end, hut then the iron will 
need 7 — 8 hours for complete deposition, iuatead of — G. 
Finally, the cathode is washed without interrupting the 
current, and lastly rinsed with alcohol. 

The current density used is 1*5 — 2*0 amperes, and the 
potential difference, .3 — 4 volts.— J. T. D. 

Potassium [m Soil Extracts and Drainage iru/cra] ; 
Colorimetric Determination of Small Quantities of 

. L. A. Hill. J. Amer. Chem. Soc., 1903, 25, [^>J» 

990—992. 

In this method, which was devised for the analysis of 
soil extracts and drainage waters when a graviinetric 
method Avas impracticable, tlie potassium is precipitated iu 
the usual w'ay as platiuochloride, which is subsequeutiy 
dissolved in water and reduced Avith stannous chloride in 
the presence of free hydrochloric, acid. A distinct 
coloration is given on the addition of the stsinnous chloride 
even when the amount of potassium oxide in the original 
solution did not exceed one pari, per million. The colour is 
matched by that produced under the same conditions by a 
standard solution of potassium platiuochloride containing 
0*518 grm. iu 100 c.c. One c.c. of this solution diluted to 
100 c.c. gives a solution of Avbich 1 c.c. is equivalent to 
0*00001 grm. of potassium oxid(‘. — C. A. M. 

Phosphorus in Phosphorated Oil ; Determination of 

. W. Straub. Pharm.-Zeit., 48, 616. riuinn. J., 

1903. 71, 383. 

Tub author make.s use of the formation of copper 
phosphide by the action of phosphorus on copper sulphate 
solution (this Journal, 1903, 1045), for the determination 
of phosphorus in i)hospliorated oil ; 5 c.c. of the oil are 
shaken vigorously, for exactly two minutes, with 5 c.c. of 
u 5 per cent, solution of copper sulphate, fn the presence 
of 0*2 per cent, of phosphorus, a black colour is produced 
during the shaking; Avith0'02 per cent., a black colour 
after two minutes; Avith 0*01 per cent., a dark broAvn 
colour after four minutes ; Avith 0*00.j per cent., a light 
brown colour after one hour ; and Avith 0*0025 j)er cent., 
B fcAV hroAvn flocks after one hour, — A. S. 

Phosphorus [in Phosphorated Oil"] ; Quantitative Peter- 
mination of . Katz. Clicm. Zeit., 1903,27, 9.57. 

Ten grms. of phosi)horated oil, or a corresponding quantity 
of any solutiou not containing more than 0*1 grm. of free 
phosphorus, is thoroughly agitated Avith an excess of a 
5 per cent, aqueous solution of copper nitrate until a 
permanent black emulsion results, and all vapour of 
phosphorus has disappeared. Fifty c.c. of ether are then 
shaken up with the mixture, followed by 10 c.c. of hydrogen 
peroxide, or sufficient to entirely discharge the black 
colour at first formed. After separation, the aqueous 
layer is run off, the ethereal liquid Avashed by shaking out 
with three successive portions of water, each of 10 or 
30 C.C., and the mixed aqueous solutions arc evaporated to 
20 c.c. after the addition of a fcAv drops of hydrochloric 
acid. The acid liquid is tlien filtered, treated Avith 
sufficient ammonia to redissolve the precipitate at first 
formed, and Jhe phosphoric acid determined in the usual 
manr er, by^precipitation w*ith magnesium mixture. 

— J. O. B. 

Iodine; Purifeafion and Determination of , 

A. Gross. XX., page 1146. 


OROANJC^-^QUALITA TIVE. 

Palmitic and Stearic Acids ; Separation of — — . 

H. Kreis and A. Hafner. XIL, page 1136. 

fi'Nnphthol in Benzonaphthol ; Detection of Free . 

A. Jorissen. Repertoire, 15, 365. Pharm. J., 1903, 71r 
453. 

20 CENTifiUMS. of the sample are treated Avith 2 c.c. of 
glacial acetic acid, and two drops of a solution of citric acid 
added. If j3-uaphthol be present, the mixture is coloured 
! yellow, Avhilst if the benzonaphthol be pure, no coloration 
I is produced.— -A. S. 

I 

I Cocaine^ a-Eucaine, and ^-Eucaivc ; Method of Dis- 
tinguishing . G. Eigel. Apoth.-Zeit., 18, 003. 

; Pharm. J., 1903, 71, 482. 

I Ir to 10 c.c. of a 0* 1 per cent, solution of the hydrochloride, 

! a drop of ammonia be added, a-cucaine gives a white pre^ 
cipitate, whilst j8-eucaine and cocaine remain unaltered. 
One drop of a 1 per cent, solution of a-eucaine hydro- 
chloride Avhen treated Avith one drop of a 10 per cent, 
solution of potassium iodide, deposits, in a feAV minutes, 
crystals of a-eucaine hydriodide ; j8-eucaine and cocaine givo 
no precipitate. If to one drop of a 1 per cent, solution of 
the hydrochloride, a drop of a 5 per cent, solution of mercuric 
chloride be added, a-eiicaiue and cocaine give a w*hite 
precipitate, Avhilst j8-cucaine remains unaltered. — A. S. 

Morphine and Codeine ; Some Colour Reactions of . 

K. Gahutti. Roll. Chim. Farm., 42, 481 — 432. Chem. 
Centr., 1903, 2, [14], 807. 

Jf a small quantity of the alkaloid be heated Avitli a little 
concentrated sulphuric acid till a faint rose coloration i.s 
produced, then a small quantity of chloral or bromal added, 
j and the mixture again cautiously heated and stirred, codeine 
I gives a bluish-green, and morphine a violet coloration. 
Cocloine containing morphine gives, under the same con- 
ditions, a brownish-violet colour, so that the reaction can 
he used for the detection of morphine in codeine. Tho 
bluish-green coloration given by codeine changes on stand- 
ing, finally to a rose coloration, and the same change is 
caused by the addition of a little water or of ammonia, or 
caustic soda or potash. Dioninc (ethylmorphiue) gives the 
same colour reaction as codeine (methylmorphine), whilst 
eroine (diacctylmorphine) gives a hrownisli-red coloration. 
Papaverine, narcotiiie, thebaine, mccouine, »^c., do not give 
similar reactions. — A. S. 

ORGANIC--QUANTITATIVE, 

Alkgl Radicles ; Determination of . II. Decker. 

Her., 1903, 36, [12], 289.5—2897. 

Thf, author has de- 
signed the a})paratus 
shoAvn in th(5 figure 
lor alkyl determi- 
nations by Zeisel’s 
method, so that there 
shall be no contact 
of hydriodic or acetic 
acids with cork con- 
nections. The two 
chambers within the 
apparatus are filled 
to about 0*5 cm. 
above the lower edge 
of the inner bell with 
Avater (25 to 30 c.c.) 
charged with about 
0*5 grm. of phos- 
phorus which has 
been well boiled with 
Avater, and the deter- 
minations made in the 
usual manner. 

The results given 
by Zeisel’s method 
are not always sharp 
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ttnd exact. Tims Soloniaa found that in the csBe of thymol 
nitroso dyestuffs, it vras necessary to continue the boiling for 
three to four honrs, and to use a saturated soluticm of 
hydriodic acid in order to liberate the whole of the ethoxyl. 
Gn the othtr hand, there are substances H-uitro- 

quinone methylate) which gradually part with their alkyl 
when merely boiled at a little above 100° C. In like inauner 
Reiters method cannot be used for phenylacridine-iodo- 
ethylate and iodine green. In such cases the alkyl radicle 
may be readily determined without the use of hydriodic acid, 
by heating the substance in a U-tube in a sulphuric acid bath, 
and conducting the alkyl iodide by means of a current of 
4'arbon dioxide into a receiver containing alcoholic silver 
nitrate solution. At the end of the operation the U-tnhe is 
again weighed, thus giving the amount of the residual 
tertiary base at the same time as the alkyl iodide.— C. A. M. 

Olive Oil; T/te Babcock- IJIasdale Viscosity Test for . 

H. Abraham. J. Ainer. ( hem. Soc , 1003, 25, — 1177. 

JBjlbcock’s method (this Journal, 180(1, 005) may be 
simplified as follows : Two portions of the oil of 3 grins. 
<iach are weighed into dry 100 e.c. flasks. One of these is 
saponified by the aildition of 5 e.c. of the ju)lassiuni 
hydroxide solution and 2 e.c. of alcohol, and lieated in a 
ila^k with a valve stopper. From the sapoiiifitaition value 
of the oil the amount of potassium hydroxide to he added 
to the second portion of oil, can be calculated, an excess of 
2‘5 c.e. being allowed. The second portion of oil, after 
«aponificatiou, is evaporated in a curn ut of air freed from 
carbon dioxide, the nearly dr}' Hoa]> dissolved in water, and 
the solution cooled to 20*^ (k, and diluted to 100 c.c. An 
Ostwald’s viscosimeter is used for ihe det4‘rminotion, and 
several readings taken of the efflux velocity of portions of 
5 c.c. of the solution. 

The “ absolute viscosity” of an oil is obtained by means 
of the formula where t represents the time of 

flow; Sj, the specific gravity of the liquid, ami t the time of 
flow of water under the same conditions. 

The specific gravities of soap solutions of all the principal 
oils approximate 1*07 (within ± O'OUS), so that 1‘07 may 
be sub.stituted for Vj in the e(|uation, which can then be 
reduced to iq = where k is a constant of the particular 
.upparatiis employed. The value of u, is gem'rally IG.5 — 185 
for pure fresh olive oil, whilst in the case of most other oils 
it ranges from about 12.5 to 13.5. 

The viscosity should be determined on the freshly pre- 
{lurcd solution. The results given by this modified method 
are obtained in less than half tlie time required by the 
original method d»‘scribed by Illasdale. — C. A. M. 

^oap Solutions; Viscosity of — — , as a Factor in Oil 

Analysis. H. C. Sherman and II. Abraham. J. Amer. 

Chem. Soc., 1003, 25, 077 --082. 

Thk authors have determined the viscosity of the soap 
solutions (see preceding abstract) of olive and other oils, 
together with the specific gravit}', iodine value, ami 
JMauraene figures of the samples. As a rule a high 
i^pecifie gravity of olive oil is aecompanie<l by a biglier 
iodine value, but a lower viscosity figure. The soaj) 
t^olutions of olive and almoud oils have much greater 
viscosity than those of other oils c<>uiinonly met with. 
Hence the method is capable of detecting a considerable 
aiinount of lard oil in olive oil for which adulteration no 
good test i.s known. For example: — Olive oil, 128*1; 
olive oil containing 2.5 per cent, of lard oil, 158* G; with 50 
per cent, of lard oil, 147*6 ; and with 75 per 137 *8. 

The viscosities thus found vere identical with the 
calculated figures. In the ease of arachis and cotton- seed 
oils, however, in admixture with olive oil, the results were 
considerably lower than the calculated values. 

Mixtures of soap solutions of pure fatty acids gave 
somewhat similar results. Thus. 3 grins, of Lurie acid 
saponified showed a viscosity figure of 12G*6, whilst oleic 
iicid showed 239 • 7 ; and stearic acid gave a solution too 
viscous 10 be tested. Yet it was possible to add large 
amounts of the stearate or oleate solutions to the launite 
solution without materially increusing the viscosity of the 
latter. 


The characteristic high figures given by olive and 
almond oils are attributed by the authors to (|iiantitativo 
relationships in the fatty acids present. Ily exposing the 
oils to the air for a long time at the ordimirv temperatures, 
much lower figures are obtained. — 0. A. M. 

Litpiid Glucose ] ; Determination of 

Commercial in M(tliis<cs, Syrups, and Honey, 

A. K. licach. J. Amor. ( hem. Soc., 1903, 36, [9]. 

— 987. 

i 'rnK methml useil in the Massachusetts Hoard of Health 
laboratory is haseii on the assumption that 17.5 is the 
j)olarbu(iun figiirt‘ t)f a normal wdgiit of the liqitiil glucose 
(<lextrin-maltos(‘) (2G*()4H grms.) in loi) e.c. polarised in 
I a 200 mm. tube. The percentage present in a siunple is 
j calculated by means of the formrJa- — 

j (J 

j where G r.^prt sents the require 1 ptM-eentage of com- 
I mercial glucose, a the direct polarisation rea<liiig, and S 
! the percent jgc of cane «n.rar as calculated from the 
I polarisation before and afttT inversion, by Olergel’s 
j method. In the ease of honey, more accurate results arc 
: obtained by dividing t he polarisation reading at 87° C. by 
i the factor 175. 

The author dtd'inds this method against various 
criticiams. He has found great uniformity in the coin- 
l»()silion of the litjuitl glue. )se used for difierent purposes. 

1 riius, seven samples exiimined in 1893, 1898, and 1901, gavtj 
I polarisation readings of 1G8 to 177 . the average being 
i 174'. A sample s]u‘cially intended for ehewing-gum 
! polarised at IKl G", whilst a number of samples obtained 
' Ironi confectioners and Jam m iiiutacturers gave readings of 
, 150 ' to 157°. 

, Although the method would he unreliable in the case of 
hypothetical mixtiiics of grape, eaiu*, and invert sugars, 
in the adulteration of hon(*v, and molasses, the mixer 
; invariably uses the special gr.ido of gluctise best suited for 
' his purpose, and with this the method yiehis results 
approximating the truth. (Sec also thi.s .louiiial, 1899, 

; 1058.) G. A. 51. 

I Starch; Deter mmai inn of the Stiff ness of — O. Snare 
! and V. Martens. Zeits. Spintusind., 1903, 26, [10], 
j 436—437. 

I Thk stiffness and sizing power of starch is liable to great 
j variations in ilift'erent samples, and several methods have 
1 been proposed for the determination of these properties 
and for the valuation of srarch from a technical point of 
j view, la tiie authors’ hands nonti of these methods have 
I led to concordant numerical results, and the following 
! method is projiosed : — 

■ An immersion body is constructed of a circular brass 
plate, 22 mm. in diameter, to which a brass wire is fixed 
vertically at tiie centre, having a mark at a distance of 
! 3 cm. above the disc and terminated by a hook at the top. 

' The starch paste is prepared by weighing out a certain 
I quantity (7 gnus.) of sturch into a beaker of 2U0c.c. capacity, 

• provided with a small metal .spoon. The whole is tared, and 
i about 1G4 c.e. of boiling water are added with continuous 
ami gentle stirring. I'he beaker is then rapidly filled up 
with sutHcient boiling water to bring the weight of the paste , 
up to 200 grms., stirring all the lime. T’his may be 
cifeeted either immediately or after immersion in a boiling 
water-bath for 2, 5, or 10 ininute.s. The spoon is then 
removed, aiul the brass disc, supported by a clamp, is 
immersed in the paste exactly up to the mark ; 10 c.c. of 

olive 4 oil are poured over the surface to prevent the 
formation of a hard skin by evaporation, and the whole is 
left absolutely at rest for 20 hours at a temperature of 
about 1 7° *5 C. 

A hand-balance, one of the pans of which has been 
replaced by a counterpoise hook, is then fixed above 
the beaker, and the hook of the counterpoise is attached 
to that of the disc. On the other scale-pan an uninter- 
rupted stream of sand is discharged at a uniform rate of 
about 9 grms. a, minute until the disc is torn from the 
paste. The weight of the sand is then taken as a measure 
of the stiffness of the paste. 
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Experiments showed that the time during which the 
paste was heated at the boiling point bad a considerable 
influence on the results. Certain starches, especially those 
with a high gelatinising point such as wheat and maize 
starches, did not attain their maximum stiffness until they 
had been boiled for several minutes. On the other hand, 
certain potato-starch pastes had a nia\imum stiffness with- 
out heating; any heating beyond that necessary to produce 
the maximum stiffness caused a rapid decrease in stiff neas ; 
the values of the various samples showed a tendency 
towards equalisation by prolonged lieating. 

The following results were obtained with four samples 
oi potato starch, a quantity corresponding to 7 gnus, of 
the dry material being taken for each test : — 


— 

\„.r. 1 

No. 3. : No. 1. 

J*«sf(‘ nrt'pnnfi ^villl hoiliuK 


‘2(;*H j .*iS'<; 

water, no furl v iK'filmir. , i i 

hrr.led lor '1 jninii(«‘s in 

1 4:rn j 

:U)*(*. 17*7 

i>oilin^j: Avaler-l»nt!.. 


1 

‘J9-1 ; 

Paste hi'aled for r> jniimtes in 

i .".4*1 0 ' 

hoilinir W'ater-li;il li. 1 I 

Past)* heated l'»r lo miiiutc'.s in 

2 ft -Ji.O 

‘j(;*5 : ‘j'. s 

boilini;: wivter bath. 

Organic Acids of Wine; 

Detrrinlnafion 

- J. F. U. 
of the 


A. Partheii. IkT, Dtsc.b. pharm. Ges., 13, 304—308. 
Chem. Cent!-., 100:1,2, 74:). 


I\ the methods now used for the detfrinination of lactic 
acid ill wim.*, the volatility of that acid with steam (this 
Journal, 1903, 1 lOG) is not taken into eonsideration, and con- 
sequently the results are not accurate. For the separation 
of lactic acid from tartaric, sucH’inic, and citric acids, which 
are also present iu wine, the autlior proposes a method 
based upon the fact that the barium salts of the latter 
acids are priudically insoluble in per cent, alcohol. 
From the filtrate, after removing the aleoliol, the lactic and 
acetic acids are distilled over by a current of superheated 
steam. 

,50 c.c. of the wine Jire heated for half an hour on the* 
watcr-hath with a slight excess of barium hydroxide : 
solution, in order 1o saponify the lactic anhydride pn'sent ; ; 
the liquid is then treated with a few c.c. of barium chloride ; 
solution, a further quantity of barium hydroxide solution 
added, and the liquid evaporated to 2(> c.c. This re.sidue 
is made up to .50 c.c. with water, 1.50 c.c. of 9C percent, 
alcohol added, the mixture vigorously shaken and imme- 
diately filtered. The filter is well washed witli a mixture of 
1 part of water and .3 parts of 9(1 per cent, alcohol, the filtrate 
and washings evaporated to a small volume, acidified with a 
few drops of phosphoric acid, and the acetic and lactic acids 
distilled over by the aid of superheated steam. In the 
distillate the lactic acid is determined by the method 
previously described {ioc. c/t).--A, 8>. 

Theobromine [/?* Cacao or Chocolate'] : Quantilafive ; 

Determination of . Katz. Chem.-Zeit., 1903, 27, 

[78], 958. 

Tub author modifie.s previously published methods for the 
determination of theobromine in cacao or chocolate. 

Ten grins, of the substance are boiled with 100 c.c. of 
w'ater and 10 c.c. of dilute sulphuric acid for half an hour 
under a reflux condenser. H grins, of magnesia, previously 
rubbed down with water, are added, together with sufficient 
water to bring the total volume to 300 c.c. The mixiure is 
again cohobated under the reflux condenser for oneiiour, 
then filtered through a suction filter ; the residue is again 
boiled thrice in succession, each time with 100 c.c. of water. 
The mixed filtrate and washings are evaporated to about 
10 C.C., treated, while warm, with 2 grins, of crystalline 
phenol or 2*5 grms. of colourless liijuid carbolic acid, and 
washed with tei)kl water into a Katz perforator. The liquid 
is then extra^ed with chloroform for three hours, the 
chloroform distilled off, and the last trace of phenol removed 
on the water bath by means of a current of air from a liand- 
bellowH. The residual theobromine is finally dried for 
30 minutes and weighed. — J. 0. 15. 
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Caffeine and Theobromine in Kola Nut, Guarana, Tea, 
and Coffee; Modified Process for the Determination 

of . E. Leger. Tharm, Chim., 1903, 18, 57—61. 

Kola Nut, — A quantity of the powdered nut equivalent 
to 15 grms. of the dry substance, is mixed in a mortar 
with 10 grms. of calcined magnesia and 15 c.c. of water, 
and introduced into a 500 c.c. flask, \vhich is then corked 
and set aside for two hours; 150 c.c. of chloroform are 
then added, and the whole weighed. A reflux condenser 
is attached, and the mixture i.s boiled on the Avater bath 
for an hour. It is then cooled, the original weight is made 
up bv the addition of more chloroform, and the whole thrown 
on to a pleated filter, the funnel being at once covered with 
a glass plate, and tiie filtrate collected in a graduated 
(cylinder, the last portion of liquid being obtained by 
tqiping the covered funnel. In this mniiiuT 100 c.c. of 
filtrate corrcsiionding to 10 gnus, of koia will be obtained. 
The chloroform is then distilled off, and the residue dried 
at 100‘" C., taken up with 12 c.c. of a mixture of one 
]>art of hydrochloric acid and two parts of water, aud the 
insoluble waxy and rcsinoid matter filtered off with a 
small filter. *10 c.c. of the colourless filtrate are well 
shahen with 20 c.c. of chloroform and an excess of 
.solution of ammonia, the (•hloroformic .solution of the 
alkaloids withdrawo, aud tlie a(|ncous ammoniacal solution 
again shaken out twice with two sejiarate 20 c.c. of chloro- 
form. The mixed chloroformic solution is washed once 
with 2 e.c of water, separated, and the solvent distilled off 
in a fared conical flask. The colourless residue is dried 
at lOO' (\, and finally weighed. 'JTie percentage of total 
alkaloids is found by multiplying this weight by 12. The 
yield sliould not be less than 1 '25 per cent. 

Guarana.— An amount dini valent to 9 grms. of dr> 
material is mixed with G grins of calcined magni’sia and 
10 c.c. of water, and treated as deserihed under kola. 'I'he 
amount of chloroform employed for extraction is 00 c.c. and 
GO c.c. of chloroformic filtrate, equivalent to 6 grms. of 
material, is colleeted. Tlu' crude alkaloids are dissolved in 
12 c.c. of acid water, 10 c.c. of Avhich are taken for the final 
liberation of the bases. The percentage of caffeine is then 
found by multiplying the weight obtaiued by 20. 

Tea.— The greenish residue left after distilling tlu 
chloroform ie extract, is treated with 25 c.c of light petro- 
leum spirit, and 25 c.e. of a mixture of one part of 
hydrochloric acid and four parts of water. After agitation 
and separation, the acid liquid is withdrawn, aud the green 
petroleum spirit layer twice washed, first with 15 c.e., aud 
then with 10 c.e. of dilute acid of the same strength. The 
mixed acid extract is shaken out once more with 10 c.c. of 
petroleum spirit, and the acid aqueous solution of caffeine 
again separated. The alkaloid is then liberated by means 
of a slight excess of ammonia, and shaken out with three 
successive portions of 20 c.c. each, of chloroform. The united 
chloroform extract is washed w'ith 2 c.c. of water, separated, 
and the chloroform distilled off from a small tared flask ; 
the residue is dried at 100" G. and Aveighed. The amount 
of caffeine thus found should not be less than 2 per cent. 

Coffee. — The first obtained chloroformic residue is treated 
Avith 24 C.c. of distilled Avater, tho containing flask closed 
Avith a rubber stopper, and then heated on the water-bath to 

— 05"' C. After thorough agitation, the solution is allowed 
to cool, and separated from the insoluble fat by filtration, 
20 c.c. of filtrate being collected. This is extracted by 
shaking out with three successive washings of chloroform, 
each of 20 c.c. The mixed chloroformic extract is evaporated 
from a tared flask, the residue dried at 100° C., and weighed- 
This weight multiplied by 12 gives the percentage of alkalod 
in the dry material.— J. O. B. 

Cinnamic Aldehyde ; Gravimetric Determination of 

[f/.v Semioxamazone]. J. Hanus. Zeits. Untersuch. 
Nahr. u. Genussm., 1903, 6, 817 — 827. 

It is found that cinnamic aldehyde, both pure, and as it 
occurs in cinnamon and cassia oils, may be quantitatively 
precipitated in tho form of semioxamazone— 

CeH,.CH; CH.CH ; N.NH. CO. CO. NHs, 
by treating an aqueous suspension with a solution of semi- 
oxamazide in hot water. 
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About 0*10 grni. of the aldehyde is emulsihed • by 1 
agitation with 100 c,c. of water and treated with 0“J5 I 
to 0*35 grm. of peinioxaniaziJe dissolved in 15 c.c. of hot ; 
water ; the mixture is well shaken together, occasionully, 
for three hours, then allowed to stand for ?4 hours. The ' 
crystalline cinnamic-aldehyde semioxtimazone is then 
collected on a tared (iooch filter, waslied with cold water, 
dried at 105'’ C. for about four or five hours, then weighed. 
The weight of semioxamazone multiplied hy the factor 
0*6083 gives the amount of cinnamic aldehyde present. 
!For the determination of the amount of aldehyde in 
cinnamon and cassia oils, froju 0*15 to 0--i grm. is 
employed. 

To determine the amount of cinnamic aldehyde in 
cinnamon or cassia barks, from 5 to 8 grms. of the finely- 
ground material are distilled with steam, until about 
400 c.c. of distillate have been collected. The volatile oil is 
extracted from the distillate by shaking out three or four 
times with ether, and after distilling off the ether, the oil is 
emulsified, and treated with semioxamuzide as described 
above. | 

Uy this method the figures obtained with commercial ! 
cinnamic uldeliydt' ^\ere from 90 ‘‘Jl to loO'CO j)er cent., 
commercial cinnamon oil from 46*78 to 80*51 percent, ot 
cinmimic aldehyde; Ceylon cinnamon oil from another 
source, 70*05 to 80*33 per cent. Synthetic cassia oil, 05 10 
to 05*58 per cent, of einiiamic aldehyde. Cinnatuou bark 
was found t<j yield from 1*75 to 2*04 per ct*nt. of aldehyde. 

It is claimed that the method gives results more accurate 
than thosj of the bisulphite absorption proce.ss generally 
employed. — J. (). 11. 

Eugcnol ; Deferinhafinn of , /n (UnveOil. If. Thoms. 

Chem.-Zeit., 1003, 27, 

'rnic original method of the author (thi.s .Journal, 1S!).3, 
184) having been sliown to he inaccurate, it is now modified 
to bring it into accord with the more advanced knowledge 
of the constituents of clove oil. 

Determination of Total KngenoL — Five grms. of clove 
oil are heated on the water-hatii with 20 c.c. of 15 per cent. 
(?au8tic soda solution for half an hour. The alkaline 
solution of eugcnol is run off from the layer of sesqui- 
terpenes and the latter is washed with two successive 
shakings, each of 5 c.c. of the caustic soda solution. 
The united alkaline solutions are now well mixed with 
G grms. of benzoyl chloride, and, when the reaction is com- 
plete, the uncombined benzoyl chloride is drivcil off b_y 
heating for a short time on the water-bath. After cooling, 
the crystalline ester is filtered off, heated with 50 c.c, of , 
water until the crystals have melted, the oily liquid well ' 
agitated with water, and again allowed to crystallise. ! 
This rcmeltiug and recrystallising is repeated twice, each j 
time with 50 c.c. of water. The product is then dissolved j 
in 25 c.c. of 00 per cent, alcohol, and the solution cooled, i 
w’hcn the benzoyl-eugenol will cry.stulliso out in a few | 
minutes in the form of small crystals. The whole i.s then j 
cooled to 17® C., and the cryjitulliiu* precipitate collected | 
on a small tared filter and wa.shed w ith sutficient 00 per j 
cent, alcohol to bring the volume of the total filtrate to | 
25 c.c. The moist filter and precipitate are dried at ' 
101° C. and weighed. The percentage of total eugenol iu 
a given weight of clove oil may be found by the formula — 
4100 (a -t- 0*.',:.) 

' "(176 

where a is the weight of benzoyl-eugenol obtained and 
b is the weight ot clove oil taken ; 0*55 is a correction for 
the solubility of benzoyheugenol in 25 c.c. of 00 per cent, 
alcohol at 17° C. 

Determination of Free Eugenol. — Five grms. of the oil 
are dissolved in ether and quickly shaken out with 20 gnus, 
of 15 per cent, caustic soda solution. The ethereal solution 
is again shaken out with 5 c.c. more soda solution, and 
the united alkaline solutions are warmed to drive off* the 
trace of dissolved ether, then treated with benzoyl chloride 
and the process continued as described above. The ben- 
zoyl-eugenol thus obtained will be the equivalent of the 
free eugenol. The eugenol present in the form of enters is 
obtained by difference. — J. O. B. 


XIIY.-SCIENTIFIC & TECHNICAL NOTES. 

Ozone; Oxidations Efcctcd bg . 0. Harries, 

her., 1003,36, [1*21,2006—2097. 

In ;» former communication (Her.. 36, 1033) th<‘ author 
.stated that in the case of bodies of the aliphiuie series; the 
oxiilation by uicuus of ozone stoppcil at the formation of 
akleliydes. He now asserLs that this only referred to the 
conditions of the experiuuMits, iu which praelieally no acid 
w’as formed by oxidation, wherejs in the ease of nle(diols of 
the jiromatii* serie-, the ovidution readily proceeded as far 
as the formation t)f acids (e.r/., heuzoie acid). 

lodobeuzeue on oxidation with ozone turns brown after 
a Ittug time, and (m evapciration of the unaltered iojo- 
heiizene, leaves a soliil hi av, ii dej>osit, whieli on Ireatmeiir 
w ith chloroform an i a little dilute liydroehlorle acid, yiehls 
acieular ci N stals of iodosoheuzene. — 0. A. M. 

Magnesium Subo.ritlc. (1. Hahorovsky. Her., 1903, 36, 

[ 12 27 JO -*2720. 

('inasTOMA.Nos (this .loiinia!, 1003, 020) (t’otained, by 
suddenly cooling a magnesium flame, a gr»'y deposit of 
eem position oorresj)on(litig t.) Mgs* V, or Mp jOj, wliich he 
took to he a mixture of magne.sia and metallie magnesium, 
j Jrxpcrimeuts <m the eleetj-olylic solution ot* si magnesium 
anode show that it dissolves with an apparent ejiletiey of 
1‘3, and the au()di<* (le|>osit ha^ a e()iu[)osiiion similar to 
Ohristoiiuiuos’ deposit. F rt)m the constancy of the apparent 
valency under varying eonditinns, and from tlie apj)arent 
hoimkgencity of tiie deposit iindi*r microse.opic v’xamimition, 
the author conclud(*s that it is really a siiboxide and not ii 
mixtttre, ihough it may perhaps reiidlly decompose into 
magnesia and magneKiiim. --.J. 'I'. I). 

////tlrorarhons ; JScu^ Sgufhcsis <f , hg niraus of 

Oi <fano~Magn( Slum CtuiqHumds. .1. Houben. Her., 1903, 
36’, [12], .3(i83— 3086. 

VViiKN an ethereal soliifion of an alkyl magnesium haloid 
compound is athled to an etliereal solutiou of methyl 
sulplmte, reaction take.s plaee with the production of hydro- 
carbons in whi(di the methyl grouj) replue.e.s the halogen 
I atom. 

I AV/if// 5cwzr«e.— f or inst.'inee, 4 *8 grms. of magnesium 
j wcr»! treated with 25 grtns of benzyl eliloride dissolved in 
j 300 c.e. of ether ; the mixture was added drop by drop to an 
I ethereal solution of 25 grms. of methyl sulphate, cooled by 
I ice. The product was decomposed by icci and sulphuric acid, 
extracted by ether, and fractionated ; yield, 21 j>er cent, of 
ethyl benzene. 

Toluene wa.s prepared in a similar way from hromo- 
heiizeiie and }> rglem; from p-bromotolueno. 

Another synthesis of hydrocarbons is obtained by th(“ 
aetion of alkyl-magm-siurn haloids upon alkyl haloids 
according to the equation — 

KMghr + K'Br - MgHr. -i- Kll'. 

In this ca'^c the ether iiiiist be evaporated and t’ (^ mix- 
ture must be heated to ti temperature above .Utr C. ; 
the reaction being rather v'lolent, it nray he eonveuiently 
effected hy boiling the reagents in presence of an excess of 
I toluene for about an hour. Kibyl benzene is thu.s obtained 
hv the action of meihy l-magiiesium iodide upon benzyl 
: chloride. Methyl- magnesium iodide will not react in this 
j manner with bi’miiobenzeuc, but if the latter he (ioiiverled 
I into phenyl magnesium bromide, it will react with variou.s 
I alkyl bromides. — J. F. H. 

Books!. 

Kolokistisotte r.ND Tj'.xtii.chfmischk Untersuch- 
You i)r. Pai r. Hkkkmann. J ulius Springer*! 
Verlag, Berlin. 190.3. Price M. 10. 

Smaix Bvo volume containing 383 pages of subject-matter, 
with nine illustriitions, the alphabetical index, and there- 
after a table of atomic weights, and three tables repte- 
senling Forn)auek*.s dyestuff groups. The matter is 
subdivided as folio w’S : — 
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I. Investigation of Coal-Tar Dykstlffs: Qualita- 
tive Dyeing and Dye-Testing. Quantitative Dye-Testing. 
Colorimetry, Spectroscopy, &c. Chemical and Physical 
Methods of investigating Coal Tar Dyestuffs, II. Inves- 
tigation OF Natural Dyestuffs; Logwood and Log- 
wood Extracts. Indigo, ttrseille, Cochineal, and other 
Vegetable Dyestuffs. III. Testing Dyed and Puefarkd 
Fibres ; Testing Mordants on the Fibre. Detecting and 
Detennining Arsenic in Fabrics. Determining Weighting 
Materials, also Dressing and Sizing Materials on the Fibre. 
Determining the Fastness, &o , of D^^estuffs on the Fibre. 
Resistance to Light, Air, and Weather, with Tables. Testing 
Dyestuffs on the Fibre. Grouping the Dyestuffs and their 
Reactions, &c. Spectroscopic Examination of Dyed Goods. 
IV. Reaction of Dikstuffs on the Firue. 

Die WiKKUNGswEisK DEii Rkktifi/ikr- 1 nd Df.stii.lieu- 
Ai'caratk. mit Hilfe einfacher mathtinatischer Be- 
trachtuugeu. Dargestellt von K. Haitshkand. Zweitc 
Auhage. Julius Springer, Berlin. 1903. Price M. (>. 

8yo volume eoutaining IH pages of subject-matter, with 
18 illustrations and 19 tables. The matter is subdivided 
as follows: — A. Rectifying Affauatus and its Func- 
TiONH, Affmcations, ^c. Best Manner of Working. 
Typical Rectifying Coluiniis, <Scc. B. Continuous Stills 
AND Distili.ing Affaratijs. Operation and Functions. 
Typical Stills and Columns, &e. The Spirit Column 
alongside of thi' Mash Column. The Spirit Column aluive 
the Mash Column. Examples of the use of formuhe for 
neteraiining the W'eights and Percentages of Alcohol and 
Water under \'arious Conditions, and also the Heat con- 
sumed in C'ontinuoiLs Stills, cSc?., 


Cralir lUport. 

L^GENERAL. 

German Trade for the First Half of 1903. 

Foreign Office Anmial Series^ No. 3085. 

The foreign trade of the German Empire was much 
larger than lust year, both for imports and exports. 

The impoits of merchandise reached 21,720,000 tons, 
valued at 153, 100,000/., against 19,000,000 tons, of the value 
of 141,960,000/,, iu 1902, and 20,770,000 tons, amounting to 
137,600,000/., iu 1901 (January to June). 

Exports compare as follows : — 


— _ 

1 Quantity 
j in l.ooo.ooO 

I Tons. 

Value 

in 

1,000.000/. 

JanmuN ! v Juin* - 

1903 1 

H«0*2 

IIIOI 

18-.S 

15*8 

I.TO j 

1*20 3 
111*1 
1015*8 

Increase in 1003 <win’ 1902 

1002 1901 

2-5' 

3*3 

9*4 

13*7 


Compared with the corresponding figures of last year, 
the most noticeable increase.s took place iu the following 
articles : — 


Articles. 


Quantity iu Value in 
I.OIjO Tons. 1,000/. 


Coal 

Earths and ores 

Iron and iron wares 

Chemicals and^^yestulTs 

Cotton and odtton goods 

Pu{)er 

Copper and eoppor wan s 

"Wool and woollen wares 


1,479 

1,120 

609 

1.051 

.327 

2., '151 

57 

585 

7*3 

1,120 

9*8 

G(MI 

0-2 

515 

0*2 

440 

1*8 

385 


The export of sugar has, for special reasons, diminished 
considerably : — 

Exports of Sugar. 

j Quantity in 1.000 Tons. 

L Jan. to j Jan. to 
I June lOO.'J. I June IOU‘2. 


I I 

Raw Mi>rar 148*2 I 271*6 

l.oaf 288*2 203*‘2 

Other kinds j 7*9 ; 14*3 

Last year the principal sugar-importing countries, the 
United Kingdom and the United States of America, 
imported large quantities of German sugar in order to 
profit by the prevailing low prices, which were expected to 
advance in consequence of the Brussels Sugar Convention. 

Coke. — Nearly three-fifths of the coke imports came from 
Belgium, viz., 124,330 tons. Imports from the Unitnl 
Kingdom have decreased from 16,700 tons in January to 
June 1901, to 9,916 tons in 1902, and 5,510 tons in 1903. 

Belgium and France have taken much larger quantities 
of German coke than heretofore, whilst Mexico has likewise 
become a good customer for that article, the shipments to 
that country in the first six months of the present year 
amounting to no less than 77,600 tons, as compared to 
only 30,500 and 28,700 tons in the corresponding periods of 
1902 and 1901. 

Petash. — Notwithstanding that the Kalisyndicate” ter- 
minates only on June 30, 1905, negotiations for its renewal 
are already in progress. As in the case of the Coal 
Syndicate, it would seem to have become imperative to 
re.organise the syndicate in. a manner calculated not only 
to bring the members more completely under the contiol 
of the board, but also to enable it effectively to meet 
competition from without. It is intended, therefore, to 
substitute for the existing somewhat loose combination 
a limited liability company, and to create a reserve fund 
for the purpose of acquiring mining property and shares. 

Calculated on a basis of pure potash, the syndicate sales 
increased by no less than 37,600 tons in the first five 
months of the year. 

Portland Cement. — For years the condition of the 
German Portland cement industry has been most unsatis- 
factory. The inland consumption is estimated at 1 4, .500, 000 
casks per annum, whereas the works can produce close on 
2 9,000, (>0*0 easks. Repeated attempts to form a German 
Cement Syndicate, and to regulate the prices and the 
production, Lave proved unsuccessful. 

The old-established works are alone remunerative. The 
Soulh African war and the state of the Transvaal gold 
mining industry has also severely affected the trade. 
German cement is excluded from the principal European 
markets by reason of prohibitive duties, and, while it is 
exempt from duty in Germany, Ihe import duties, including 
clearing expenses, per 10 tons amount to 8/. lOs. in 
Russia ; 5/. 55. in Austria-Hungary ; 6/. 10?. in Roumania; 
5/. in Italy ; 3/. in Switzerland and Sweden ; and 1/. 5.?. iu 
Norway. Thus only Great Britain and the transatlantic 
markets are open. In 1902 Germany imported 51,947 
tons and exported 641,520 tons. For the first six months 
of the last three years the imports and exports compare as 
follows : — 


1 

Imports. 

i Kiporls. 

January to June - 

Tons. 

i Tons. 

m:i ! 

25,950 

1 374.381 

1SH)2 I 

26.58S 

1 214,603 

1901 

.39.719 

•^09,153 


Sugar . — From September 1 next, duty on sugar imported 
into Germany from countries included in the Brussels Con- 
vention and on sugar exported from and re-imported into 
Germany will be levied at the rate of 18 marks 80 pf. 
(18?. l\d.') per 100 kilos, of refined sugar and its equiva- 
lents, and at the rate of 18 marks 40 pf. (18/). 4d.) per 
100 kilos, of raw sugar. 
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The prospects of the beetroot harvest are good, the 
weather baviog so far been favourable to the growth and 
<|uality of the beets. 

CulSMlCAL InDUSTUIEH OF GeRMANV. 

Bd. of Trade Oct, 15, 1903. 

H.M. Consul- General at Hamburg sends a memorandum 
on the condition of chemical industries in Germany, in 
which, speaking of the remarkable development of these 
industries during the latter part of the last century, he 
writes : — 

** There can be no doubt that, to a certain degree, this 
result has been due to the economic policy followed in 
Germany during the last decade ; and that a judiciously 
arranged Customs tariff — which, whilst admitting most 
chemical primary materials duty free, has protected the 
weaker branches of industry by more or less high import 
duties on competing foreign chemical products — has con- 
tributed towards the development of German chemical 
industries. At the same time, however, it must be borne 
in mind that there are other causes to which the same 
should likewise be ascribed. Klliciene^' in the knowledge 
of chemistry attained after a long and thorough training in 
one of the many excellent State-aided educational estab- 
lishments of this country, unabated study and research 
after entering practical life, Avith constant attention to the 
progress of chemical and physical science all over the 
world, on the part of the, technical staff of German chemical 
factories, combined with a thorough business knowledge 
on the part of the commercial managers — these certainly 
have had an important share in placing German chemical 
industry in its present predominant position.** 

Milan (Italy) : Im forts olrino 1902. 

Foreign Office Annual Series, No. 3090. 

This analysis, though based on incomplete data, conveys 
f3ome idea of what goods have been imported. 

Beer corae> mostly from Austria-Hungary and German}'. 

Spirit, mainly entered as “ pure,” comes from Germany. 

Oils comprise tixed oils from Germany, olive oil from 
France, linseed oil from Austria-Hungary, Frauce, and 
Germany, and other kinds from tlie United Kingdom. 

Mineral oils, including petroleum, from Austria-Hungary 
and to a lesser extent from Germany. 

Essential oils in small quantities from the United King- 
sloiD, France, and Germany. 

Chemical products are largely imported, the greater part 
being from Germany, but as regards medicines, the United 
Kingdom, France, and other countries enjoy a fair share of 
this trade. 

Soap of the ordinary and scented qualities comes more 
from Germany than from other countries, and it is the .same 
in the case of perfumery. 

Colours, dyes, and varnishes include colours of various 
descriptions, mainly from Germany. Indigo from India. 
Varnishes of French make and also of British and German. 
Black lead pencils, ink, and shoe blacking, form part of this 
category, and to a not inconsiderable extent, but here again 
Germany takes the lead. 

Legal Position of tiii: Inventor. 

Chem.-Zeit., Sept. 12; and Chem, Trade J., Oct. 10. 

In America, the law states that a patent is only to be 
granted to the first discoverer of a new process or appliance, 
and the applicant must declare that to the best of his 
belief he is the first discoverer. In Germany, as in 
England, the patent is granted to the first applicant, and 
U will only be transferred to an earlier inventor if he can 
t^how that the invention has been purloined from him. 
This standpoint has been taken up by the German patent 
law in order to cause every inventor to hasten to announce 
his invention, and not to attempt to work it first as a trade 
secret. Accordingly, the German law does not oblige an 
applicant to name the real discoverer. In many cases this 
would be very difficult, because, as is well known, several 
men may invent the same thing independently of one 
another. It is not at all probable that the German patent 
law will be altered in this respect. 


REPORT. 11.57 


Technical Edocatiun in the German Customs, 
Times, Oct, 8. 

When a tariff is so highly specialised as the new German 
tariff, with the object of protecting every branch of home 
industry in the most effective manner, it is evident that 
the techuical knowledge of the offioiiils who have to give 
effect to Customs regulations mvist be most profound and 
minute. The German Government now intends to have 
its Customs officiahs instructed, not only, as at present, in 
the superficial knowledge of the products of commerce and 
industry, hut also in chemistry, physics, and nicchaoical 
technology. It is also regarded as desirable that these 
officials should he acejuainted with the elements of finance, 
of commercial policy, and of commercial geography. At 
the most important Chistonis offices in every province a 
laboratory, t«)g(‘ther with a library of technical books, 
will be estahlislu'd, where the mint>r officials will rceeiv«^ 
technical instruction from Customs officers of higher rank. 
These bigln r officials will themselves be trained in a great 
laboratory and auditorium which it is proposed to build 
at the chief ( iistoius oHice for foreign goods in Berlin. 
The teachers in this establishment will in part bo profesMjrs 
of the technical colleges and kindred institutions in the 
German capital. 

II r— TAR PRODUCTS, PETROLEUM, Etc, 

A.siMIVLTUM I*IU)l>rCTTON OF IJ.S.A, 

Bd. of Trade J., Oct. 15. 

The production of asphaltum in the United States during 
the past 1 1 years is given in a bulletin recently issued 
by the Uuited States Geological Survey. The quantity 
and value of the asphaltura and hUuiuiuoiis rock produced 
from 1882 to 1902 was as follows : — 


Yt:ar. 

(iufmtity. 

Value. 


' Tons of 2.001) lb. 

Dols. 

1HS2 

3,000 

10,500 

18H7 I 

l.OOO 

10,000 

1S92 : 

87,680 

4-15,375 

1897 

75,9 W) 

eat-, 032 

1900 

51.389 

416A).'SS 

1901 

0.3.131 

655,335 

1902 

99,069 

677,59 i 


In the year 1902 a very large proportion of bituminous 
sandstone' was pioJueed, having a relatively less value 
per ton. 

Parafitn UoiiNTEiiv ailing Duty ; U.S, Customs 
Decision. 

Sept. 11, 1903. 

Paraffin imporUd from the Island of ,Tava is subject to a 
duty of 0 pcT cent ad val. under the proviso to paragraph 
626 of the 'furiir ,\ct. This proviso imposes a duty on 
petroleum products imported from a foreign country equal 
to the duty exacted by them on similar products from the 
United States. No specific duty is levied by the Dutch 
East Indies on paiaffin, but a duty of 6 per cent, ad val. is 
collected on all articles not mentioned by name. The claim 
of the importers that it was free of duty as “ paraffin,’* under 
paragraph 033, was overruled, and the duty of 6 per cent, 
imposed. — B. W. M. 

VII.-^ACIVS, ALKALIS, Etc, 

New Tare on Nitrate of Soda Bags. 

W. Montgomery and Co., Sept. 28, 1903. 

The Chilian Government has i.sHUed a decree which pro- 
vides that, from the 1st April 1903, all nitrate of »o<la 
exported from Chili shall be in bags containing about 
2 cwts. each. This change involves the use of a smaller 
bag than was hitherto employed, and upon the smaller bag, 
with a greater number of them to the ton, a smaller tare 
also is involved. This has been fixed in nearly all markets 
at not exceeding 2 lb. per bag. 
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X.^METALLURGY. 

Mineral Production of Canada. 
t/.5. Cons, Reps.f No. 1760, Sept, 28, 1903. 

The total production of pig iron in Canada in 1002 from 
Canadian and foreign ores amounted to 357,irj3 abort tons, 
valued at 4,243,545 dols., of which it is estimated 71,665 
tons, valued at 1,043,011 dols., should he attributed to 
Canadian ore, and 286,238 tons, valued at ;i,200,534 dols., 
to the ore imported. 

The total values reported for 1886, 1897, 1901, and 1902 
have been as follows : — 


ISSrt ]0.-J21/25r, 

18W7 

U«I,712.iOS 

11)02 e.4.;)7(»,7:J2 


The rapid growth since 1897 has been largely duo to the 
discovery and devolopiuent of the gold pku or*^ of the 
Yukon. 

The grand total of the value of the production of all the 
mineral industries of Canada shows :i, tailing off of 2*6 per 
cent. This is due not merely to the decrease in the 
Yukon output of gold, amounting to :>,50(),OO0 dols., hut 
also to the very considerable falling off in values of all the 
remaining ipetallic minerals other than nickel. Ihit for the 
largo growth of the coal and coke industry, helped by 
increases in many of the other non-metallie products, the 
decrease in the grand total on account of the metallic class 
would have amounted to nearly 10 per cent. 

In regard to their relative importance the metal indus- 
tries as a group still occupy the fir.st placv , although not 
leading to the extent they did in former years. They con- 
tributed about 55 per cent, of the whole, the non-metallie 
following witli nearly 33 per cent., and the structural 
chnss with nearly 12 per cent. Grouping the metalliferous 
class with coal and coke, about 81 per cent, of the value is 
accounted for. 


Product. 


Quantity. 


Value. 


Gold : : I^ols* 


Ynkoa 


,, 

1<4,.500.()00 

All other 



15.241,245 

Total 



20,7+1,24.') 

Copper 

Lb. 

39,1 68,202 

•4, .5.53,69.7 

I ron ore (exports) 

. . . Tons 

428,901 

1,06.5,019 

I’iK iron from Cantidiati ore, . . . 


71.6.5.5 

1.013.011 

Lead 

id). 

2.3.000.000 

93.5,870 

Nickel 


10.693,410 

.5,02.5.903 

Silver 


4,373.)i()() 

2,280,9.57 

Zinc, 

IAk 

166,700 , 

8,068 

Total metallic 


1 

.35,6.53,768 


No)i-mcfnUli’. 

Coal Ton.s, 

Coke 

Gyp.sum >. 

Limestoua for flux 

Petroleum Barrels 

Salt Tons. 


7.6.39,2.7.7 ! ir>,r.38,Gn 

n06,4<i6 l,r»HS,93() 

;W2,045 35(5..‘U7 

293,10S 218.809 

521.48.7 9.34.740 

63,0.7)5 1 2SS,.7SI 


Total 

All other non-inetallic 


, 18,875.988 
i 2,369.106 


Total non-metal lie 


21.24.7,094 


Structural Materials and Clay Products. \ \ 

Cement, natural rock Bands 124,400. ?h870 

Cement, Portland „ i 59-4,.’:j94 1,028,618 

Total i j U20.4S8 

All other structural materials, Ac I • • ; 6.651,382 


Total 

Bstimated value C||kiini)ieral products not 

returned. .. 

Metallic 

Non-metallic 

Total for 1902..... 


j 7,771,870 

*• 

300,000 
i 35,653,708 
: 21.245, 0!)4 

•• 

64,970,732 


It will be noticed that although the output of pig iron 
from Canadian ore has fallen off, the whole iron-smelting 
industry shows marked growth notwithstanding. Taking 
the values of the coal and coke produced during 1902, 
together with those in the allied iron- smelting industry, an 
increase of nearly 4,500,000 dols. is exhibited, showing a 
growth in these, the most commercially important industries 
of the country, more than offsetting the diminution of the 
3,500,000 iu the necessarily fluctuating product of the 
placer-gold washings of the Yukon Territory. 

The per capita value of the total mineral products for 
1902 was 11 ’87 dols., as compared with 2*23 dols. in 18H6, 
j the first year for which ligure.s are available. 


Xj< KKL PltonUCTION IN U.S.A. IN 1902. 

Irofi Aye, Sept. 3, 1 003. 

The only nickel ores produced on a commercial scale in 
the United States during the year were as by-products from 
ores obtained from iSIine La Motte, Missouri. The 20 tons 
of matte containing nickel and cobalt which were refined at 
the works of the Mine liU Motte Lead and Smelting (Com- 
pany, yielded 5,748 lb. of meiallic nickel and 3,730 lb. of 
cobalt oxide. This is a decroa.se of 952 lb. in the produc- 
tion of nickel and of 9,630 lb. of cobalt oxide, compared 
with 1901. The quantity and value of nickel ohtaiiu'd 
from domestic ores during the past five years is given as 
follow.s 1898, 11,195 lb., value 3,956 dols.; 1899, 
22,541 lb., value 8,566 dols; l!)00, 9,715 lb., value 3,88i‘) 
dols.; 1901, 6,700 lb., value 3,551 dols.; 1902, 5,748 lb., 
value 2,7ol dols. 

As most of the nickel used in the United States is 
obtained from ( 'anadn, the following table is given to show 
the aimmut of nickel ore mined and smelted in Canada and 
the amount of matte obtained from it for the years 1896 to 
1902, inclusive : — 


Ycor. 

Or<* 

Ore 

Matte 

Nickel 

l)rodu(*ed. 

.^nu.dtt'd. 

obtaint'd. 

in Matte. 


Tons. 

Tons. 

Tons. 

Lb. 

1896 

109,097 

73, .505 

9.738 

3.897,000 

i8J»7 ; 

9.3,155 

iM5,09.3 

i4,():u 

3,998,000 

1898 j 

123;»20 

121,924 

i 21.101 

5,567,000 

1899 1 

20.3,118 

171,^.30 

19.21.5 

6.744.000 

190!) 

21(5,695 

2ll.{»60 

23,448 

7,080,000 

1901 i 

326,94.) 

270,380 

45,134 

8,882,000 

1902 

269,538 

1 

2.33,338 

24,691 

10,693,410 


Gold Prodittion of M'estkrn Australia. 

: H. C. Hoover, In.st. of Min. and Met., Oct. 15, 1903. 

The gold mining industry of Western Australia is based 
upon a wide distributiou and groat profusion of gold 
deposits. Keef gold has been found in over 7,000 different 
places, and there are over 1,300 different properties which 
liave in 1902 produced ore for treatment, with a production 
of 1,819,309 oz. of fine gold. 

j The breadth of the industry should, with more liberal 
j treat incut of prospectors, expand, not only upou the known 
i deposits, but upon the vast unprospected portion of the 
i goldfield, f 'ousideriug that only 10 per cent, of the known 
j area is at all prospected, it is not improbable that other 
I raining centre.s of great importance may be found. 

I The demonstrated possibility of working 7 dwt. ores, 

; together with the improving personnel, both as to local 
; ownership and quality of management, will bring about 
j further expansion, especially in districts outside of Kal- 
: goorlie, by bringing into play lower grade deposits, and thus 
j, more sound position of individual mines, 
i The sixteen great mines of the Colony will in themselves, 
^ on even present showing, bring about a great expansion 
j in the colonial prcxluct, and should, with permanence in 
depth, towards which every evidence points, in themselvea 
maintain a great output for many years to come. 
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XII.— FATS, FATTY OILS, Etc, 

SoAi* IN China. 

Foreign Office Annual Series, No. .^092. 

H.M. Consul at V/uchow reports that shaving soap is 
Ijeing adopted, and the remarks he makes conceruing 
the assistance which an attractive package affords to the 
sale of anything offered to the Chinese, are worthy of 
attention. It is significant that the large importations 
oi soap have led to the estahlishment of soap factories 
in (diina itself, and as the proprietors put foreign marks on 
their products, they impose on the country buyer. 


XIIL a^INDIA-RUBBER, Etc. 

KunuER IhroDUCTiON or Sknkgau. 

Foreign Office Annual Series, No. 3089. 

Senegal is adapted to the cultivation of rubber, for wlu’eh 
there is a remunerative dematul, a reddish quality called 
“ Akou ” fetching as much hs 2.v. 4f/. per He locally. 
A medium quality called “ Mandiago ” is sold for about 
l.s*. ij(f. per lb., while an inferior (piality can be obtained for 
9(/. per lb. 

Among thi‘ rubber plants cultivated, the Landolphia 
J'omentosa and give good re.sults. 

Attention has been given to the cultivation of rubber b}" 
the Government, which hns become an industry of some 
importance. In view of the declining outi)Ut, the necessity 
of further State aid is being urged by tbe local merchants. 

The principal European markets are Liverpool and 
Hamburg. 

A duty of 5 p(T cent, ad valorem is impostul on rubber 
e.\'l)or ted from Sei:(‘gal, except at ( asamanec, Mliere 7 per 
cent, ad valorem is cliargcd on all exports. 


Gu TTA- P kucii \ IN Gkrman Nkw Guinea. 

Bd, of Trade J., Oct. 1, 1903. 

According to the 1902-03 report of the ‘‘Colonial 
Scientific Committee,” the gutta-percha recently discovered 
in German New Guinea by the Schlechter Expedition in 
the low country has proved to ho of good quality. It can 
he employed as an admixture in the manufacture of cables, 
and, if carefully collected, might even be used pure. The 
quality of the gutta-percha iu the liigh lands, in tbe Fiuisterre 
and Bismarck raoiintaiiia, is even better. This New Guinea 
gutta-percha is now being tested in various German cable 
works. The secretary of the German Imperial Post Office 
has granted a considerable sum for the purpose of experi- 
mental manufacture with the product. 

The committee proposes to create, for a period of three 
years, some kind of au establishment which will undcriake 
the training of the native popiiliition of New Guinea to 
extract the gutta-percha under the supervision of Herr 
Schlechter. 

Rdbreu Waste : U.S. Custom.s Decision. 

Sept. 11, 1903. 

Scrap rubber is free of duty uu<ler paragraph 579, and 
not subject to a duty of 10 per cent, ad valorem as 
“ waste, not specially provided for,” under paragraph 463, 
N.T.— U. W. M. 

XIV.— TANNING; LEATHER; GLUE, Etc. 

Egg Albumin : U.S. Customs Decision. 

Sept. 16, 1903. 

An article, consisting of the whites of eggs to w'hich a 
preservative had been added, is dutiable at 3 cen^ per lb. 
as “ egg albumin ” under paragraph 245 of the Tariff Act. 
Ordinary egg albumin has had the water removed, but the 
fact that the water was still present in the above article 
was held to constitute no material difference. — R. W. M. 


I 

! X VI.-^SUGAR, STARCH, Etc. 

\ 

. SuOAIl LK(iI,SLVTrON IN HOLLAND. 

j Bd. of Trade Oct. 8, 1903. 

The new sugar law came into operation in the Nether- 
lands on Sej)t. 1. 

I According to artich* 8, the provision^ respecting bounties 
are repealed, except in so far as concerns the bounties to 
which claim shall have arisen bed'ore the present law shall 
i have come into operation. 

A royal decree establishes the countervailing duties to be 
levied <m bounty-fed sugar imported into llollaiid from 
: Denmark, Japan, IvouinaiuM, Russia, and the Argentine 
Republic. 'I'liese duties are as follows, in fiorins per 100 
kilos.; — Denmark; Raw, 0*84; refined, l'f>8. ,Ia])an : 
Candy, Roiimania; Raw, 8*52; refined, 10*80. 

Russia; Not less than 99 per cent., 3*90; not less than 
j H,s j)er cent., 3*43; less than 88 percent., ‘2-96. Argentine 
I Republic ; All sugar e\<’ej)t that which is exported from 
; that country without }>ayuii*ut of excise duty, 24*00. 


Si:o\it Lncisi ATioN i\ Franck. 

Hd. oj Trade ./., Oct. 8, 1903. 

The following is a state uumt of the duties now leviable 
in France on sugar aud sugared products imported from 
foreign countries, together with a summary of the i)rincipal 
regulations affecting their iiui)ortutiou. French colonial 
sugar is subjead to special ri'giilatious ; — 


Import Duties on T'reuch “ Minimum'^ Tariff. 

; TurilTNo. Frs. Cts. 

i ;tl. Sogjir, foreign 

In powder, estijualed t,o yield on 
relinin^- 

: r i‘er TOO kilos.-) 

; j net (of re. Cifi OU 

: .j 

‘ ItiJov^.O 

; net (uetnal [- 5 6a 

j L weight) ...) 

I ('Per 100 kilos.-) 

I Effort* thim !)H per ee)it < net (actual >31 00 

L wei^hL) ..,) 

Hcdined — 

Candy 33 17 

Other 31 OO 

02. Molasses : — 

r 0 20 

per div 

For distillulion, ineludintr evosnio- V Per luO kilos. ! 

» no. ' 

1 inc rich- 
L nes.s. 

Other thiin for distillation, having 
an ubs<»lute saccharine riehuess 
of— 

60 per eent. or less „ 10 .*50 

Over 50 |)(‘r cent ,, 40 90 

93. Syrui>s, lH)id)ons, candied fruits . . ,, 31 00 

}>L Sweet biscuits „ 50 

O.-J. Preserv<‘s (^ronjUiircs) 

With sugar or honey .. If* tiO 

AVit hunt sugar or ho!H y I'er 100 kilos, gross 8 OO 

98. Chocolate : - 

Containing more than .55 jier cent, t Per 100 kilos. > 

of cocoa ' net ) 

(Containing 65 per cent, or less of 
cocoa t* 101 12 

The manufacturing tax” of 1 fr. per 100 kilos., formerly 
levied under the sugar law of 1897, is suppressed ; and 
the “ refining lax,” levied under the Harae law, is reduced 
from 4 to 3 frs. 


t Namely, lii^lf the duty on refined sugar and on flour, with 
additional h frs. 

X Must be accompanied by certificates of origin. 
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The ** refining tax ’* is leviable at the following rates ; — 

Frs. Cts. 

Su^ar candy „ „ 2 14 

Molasses, other than for dirtillalion— 

50 i»er cent, or lc*88 1 2r> 

More than 50 pt-r cent 2 00 

Syr>ij)8, bonbons, and candied fruits „ 2 00 

Preserves (conjltures) and sweet 
biscuits .. .. I 00 

r 0 80 

1 00 

or 

Sweetened condensed milk .. 2 oo 

according 
to ino|M)r- 
tion of 
Lsugar. 

Chocolate containing 55 per cent, or 
less of sugar .. 1 Hi 

Exhausted molasses, containing not more than 50 per 
cent, of actual saccharine richness, may be admitted free 
of duty for agricultural purposes under conditions to be 
fixed by decree. 

The system of “ d^taxes de distance established under 
the law of 1897 is continued, hut the amounts of the rebate j 
(detaxe) are to be calculated on the basis of the actual i 
cost of transport; always provided, however, that the I 
rates laid down in articles 2 and 3 of that law are not i 
exceeded. 

The special reductions of duty for sugar employed in 
sweetening wines, cider, and perry are abrogated. 

Certificates of Origin for Sugar, 

The following regulations relating to certificates of origin 
for sugar imported into France have recently been issued 
for the guidance of French Customs authorities and 
others : — 

Under the new regulations, foreign sugar imported into 
any of the countries which are parties to the Brussels Sugar 
Couventiou must be accompanied by a certificate of origin 
setting forth — 

1. The description and quantity of the sugar. 

2. The description, number, and marks of the packages. 

3. The countries of origin or of production. 

4. The country of destination. 

5. The mode of transport (railway, ship, or boat). 

6. The time for which the certificate is available 
[maximum period— one year, not including the time during 
which the sugar may have remained in warehouse] . 

For sugar arriving from countries which are not parties 
to the Convention, the certificate must, in addition, state 
that they proceed from a factory not manufacturing sugar 
produced in a bounty-giving country to which the counter- 
vailing duty or prohibition laid down in article 4 of the 
Convention applies. 

These certificates must be issued by the Excise or 
Customs authority of the producing or manufacturing 
country ; and, in the case of sugar from countries which 
are not parties to the Convention, a. consular visa may also 
be demanded. The certificates lose their validity if, in 
course of transport, the merchandise is transhipped in a 
bounty-giving country. Exception may be made in the 
case of forcemajeuretOX in the case of sugar from a country 
which is a party to the Convention, when such sugar has 
passed tn transit through a bounty-giving country under 
conditions which guarantee its identity. In such cases the 
Administratiem must be apprised of the fact. 

Sugar not ^ompanied by a certificate of origin is subject 
to the highest countervailing duty fixed by the Permanent 
Sugar Commission, viz., 50 frs. per 100 kilos. Exception 
may be made in the case of unintentional irregnlarities, on 
security being given for the eventual production of a 
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proper certificate, or, in default, the payment of the 
maximum duty. 

Proof of origin is not required in the case of importa- 
tions which have no commercial character, such as parcels 
accompanying passengers or arriving by parcel post, or 
for domestic use ; always provided that the (yustoms 
Department have no reason to suspect the origin of the 
products. 

Starch at Malaga (Spain). 

Bd. of Trade J., Oct. 8, 1903- 

The Handels Museum (Vienna) states that starch is one 
of the articles which is imported into Malaga in considerable 
quantities, the value of such imports duriog 1902 being 
210,609 pesetas from Germany, 205,430 pesetas from 
Belgium, and 21,H49 pesetas from France. Cheap rice 
starch is stated to have the best chance in this district. 


XVII.-^BREWING, WINES, SPIRITS, Etc. 

Spirit Duty. 

Report of (Commissioners of Inland Revenue for Year 
ended March .51, 1903. 

Under this head the net receipt of duty was 19,033,296/., 
an increase of over 1901-2. Comparing the 

number of proof gallons distilled in 1902-3 and 1892--3, 
there was an increase of 5,330,000 gallons, or 12 per cent., 
and the number of distilleries has advanced in that period 
from 168 to 190. T'he number of proof gallons of spirits 
! remaining in bonded warehouses on March 31st, 1893, was 
i 99,756,000, and on March 31st, 1903, 166,527,000, an 
j increase of 66 per cent. The number of proof gallons of 
j spirits on which duty was paid was 31,393,000 in 1892-3 
and 35,897,000 in 1902-3, an increase of 14 per cent, 
i The number of proof gallons retained for consumption as 
j beverage in the United Kingdom was 30,661,000 in 1892-3, 
and 34,765,000 in 1902-3, an increase of 13 per cent. If 
to these figures the numbers of gallons of colonial auvl 
foreign spirits imported be added, the consumption per head 
of the population in 1892-3 was COO proof gallon, and 
in 1902-3 it was 1*03 proof gallons. The number of 
proof gallons of homo - made spirits exported in 1S92-3 
was 3,873,000, and in 1902-3 6,439,000, an increase of 
66 per cent. The total number of proof gallons of home- 
made and colonial and foreign spirits methylated in 1892-3 
Avas 3,535,000 gallons, and in 1902-3 it was 5,462,000, an 
increase of 54 per cent. The Finance Act, 1902, gave power 
to the Board of Inland Kevenue to authorise the use of duty- 
free spirit in arts and manufactures. It was thought that 
our manufacturers would thus enjoy a similar facility to that 
possessed by certain of their foreign competitors, but it 
was soon found that the regulations issued, and which are 
embodied in the Commissioners^ report, did not confer the 
desired privilege. The Board state that they will entertain 
favourably applications to use duty-free spirit from “ recog- 
nized bodies formed for the advancement of science, or of 
scientific education, and requiring to use pure spirit in pro- 
cesses of research and of illustration,” and from y persons 
engaged in an industrial enterprise of such magnitude and 
importance as to give to it a character of public interest in 
its bearing upon national trade.” 

Alcohol ; Denatuhation or , in Russia. 

Bd. of Trade J., Oct. 15, 1903. 

The Handels Mustum (Vienna) reports that the Russian 
Ministry of Finance has authorised the proprietors of agri- 
cultural distilleries to denature their alcohol, and to utilise 
it for lighting, motive- power, &c , for a period of three 
years, without being called upon to pay the consumption 
tax. 

This provision, it is added, will create in Russia a con- 
siderable demand for alcohol lamps, and especially for 
alcohol motors, both fixed and movable. 
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X VIII. A.--FOODS, 

Adijlteuatkd Buttkr ; Prohibition of the 
Importation into Canada op . 

Bd. of Trade J., Oct. 8, 1903. 

The Canada Gazette for 22nd August last, contains the 
text of the “ Butter Act, 1903,” which was assented toon 
I3th August 1903. . . t t . 

The following are the chief provisions thereby enacted: — 

No person shall manufacture, or import into Canada, or 
offer, sell, or have in his possession for sale — 

1. Any butter containing over 1(5 per cent, of water. 

2. Any oleomargarine, butterine, or other substitute for 
butter, manufactured wholly or in part from any fat other 
than that of milk or cream.* 

3. Any renovated butter, process butter, or butter which 
has been treated in the manner as described below, that is 
to say— no person shall mix with butter any acid, alkali, 
chemical, or any substance whatever, which is introduced 
or used for the purpose or with the effect of causing the 
butter to absorb water or any part of milk or cream. 

XX.— FINE CHEMICALS. Etc. 

Morpiiiv in (Jujna. 

Foreign Office Annual Series, No. 3092. 

The new import tariff, agreed upon between China and 
the Treaty Powers in terms of the Pinal Protocol of 1901, 
substitutes for a T) per cent, ad valorem charge on morphia 
a specific duty of 3 llaikuun taels per ounce, equal to 181 
per cent, ad valorem ; and in Article XI. of the new Treaty 
negotiated by Sir James Mackay, the Ih itish Government 
agree to a prohibition forbidding its general importation 
into China, except, under certain conditions, for medical 
use. It ought, therefore, shortly to disappear from the list 
of imports, in which the quantity imported last year is put 
down at 195,133 OiS., an increase of 5(>,5C6 oz. over 1901. 

XXll.— EXPLOSIVES, MATCHES, Etc. 


f atmt 

N.B.— In theaa lists, [A.] means ** Application for Patent,'* and 
[0.8.], ** Complete BpeoiAeation Accept^.’* 

Where a Complete Speoifioatlon aocompanies an Appltoation, an 
antoriak is affixed. The dates given are (i) in the oase of Applica- 
tions for Patents, the dates of application, and (ii) in the oase of 
Complete Bpeoifloations Accepted, those of the OfflciiU Journals 
In which acceptances of the Complete Bpociffcations are advertised. 

Complete Speciffcationa thua advertised a.s accepted are open to 
inspection at the Patent Office immediately, and to opp<^tloi> 
within two months of the said dates. 


1.— PLANT. APPARATUS, AND MACHINKEY. 

[A.] 21,7(5:». Joiivo. Munufacture of distilling, evajiu- 
liiting^or liki' .apparatus. Oct. 9. 

„ 21,91.'). Iloylau. Superheating stiMiin. Oct. 12. 

,, 22,060. Siluitz. Lubrication of steam in steam- 

engines of all kiiiilB by means of alkslinc lye.* 
Oct. 13. 

„ 22,120. Holton. Apparatus for Miperheating Hteam.. 

Oct. 14. 

„ 22,102. Heterssou. Funiaci': or kiln for roasting 

ore, burning dobimite, eSce.* Oct. 14. 

[C.S.] 2l,2r,6 (1902). Hblbling and Dit/. Catalysi^i, 

Oct. 14. 

24,334 (1902). Hollington. Apparatus for the 
compression of gast'S. Oi t. 14. 

1298 Stade. Apparatus for evaporating 

liquids. Oct. 14. 

19,62.1 (1903). lllacke. Process for regulating the 
temperature of liquids, more particularly of water 
in ccidral coiidcn.sing plant;s tAe. Oct. 21. 



Fulminate of Mercury Manufacture in Alderney. 

Pall Mall Gazette and Dailg Mail, Oct. S, 1903. 

An order has been issued prohibiting the manufacture of 
explosives on the island of Alderney. The order is the 
result of an official inquiry into a number of mysterious 
cases of death among tlie cattle on the island. Traces of 
mercury were found in the viscera of the dead cattle, aud 
in many meadows aud gardens the herbage was impregnated 
with it. The presence of the mercury powder is attributed 
to an explosion at a factory where fulminate of mercury 
was beiug manufactured. The explosion occurred on 
September 10 at the time of the recent gale, which scattered 
the powder broadcast. P'urther losses of cattle continue 
to be reported. 

In answer to statements made, Messrs. Helcke Brothers 
explain that they never manufactured iodine at their works 
there, but went to Alderney solely because they were 
permitted to use pure alcohol in the manufacture of fulmi- 
nate of mercury, under certain conditions granted by the 
Court of Alderney. No objection has been raised to the 
works for over thirty years, and no mishap has occurred 
until the night of the "gale, when the factory was struck by 
lightniug. 

• The iwvortation of all olroinftruiiriiio, butterine, and other 

Eubstitutes tor butler is already prohibited by Act lUoflSUT. 


IL— FUEL. GAS, AND LIGHT. 

[A.] 21, Sf).'). Love, (.'oal-gas retorts. Oct. 7. 

„ 21,614. Pointon and Pointon. (Lis producers. 

Oet. H. 

„ 21 ,760. (Jay. Making a cheap power-gas. (Jet. 9. 

,, 21,8.').'). Hemiogway and Booth. Appliances for 

vsushing or purifying ga.s. Oct. 10. 

„ 21,964. Dm’val. Inclined gas retorts. (Jet. 12. 

„ 21,967. Dahineii and Hagyi-Kistic. Process or 

laauufacturiDg carbonaceous eubstances.* Oct. 12. 

„ 21,990. Tvveedale, Tweedale, and Smalley. Appa- 

ratus for cooling and purifying jirodueer-gases. 
Oct. 13. 

,, 2 2,0.')7. Doyle, ll'urnaces.* Oct. 13. 

„ 22,201. Wood aud Larkin. Produ(*ing and utilising 

gase.s for power and effect work. Oet. 15. 

„ 22,951. Gilbert-Stringer. Apparatus for generating 

combustible gas. Oct. 1.5. 

„ 22,272. Laureuiiis. Retort furnaces for charring 

nr coking peat, &c.* Oct. 1.5, 

„ 22,290. Croissant. Manufacture of water-gas, 

Oct. 15. 


22,310. Eaton. Artificial fuel. (Jet. 10. 

22,4.51. Kverisl and Co. (Weiblin). Incandescent 
mantles. (Jet. 1 7. 
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[C.S.] 24,152 (1902). Thwaile. PuriBcation o{ irt n- ; 

blust-furuace gas or any similar com- 
bii.stiblc gaB.’ Oct. 21. 

„ 24,215 (1902). Goode and Mitclifll. Compressed 

steam fuel. Oct. 21. 

,, 24,878 (1902). PeancH ami Werner, Pfleiderer 

and Perkins, Ltd. Gas producers. Oct. 21. 

„ 2.5,560 (1902). Rob>on. Producer gas plant. 

Oct. 14. 

Ill,— DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MJNEPvAL WAXES. 

[A.] 21,968. Hoeriiig and Mjr)en. Apparatus and 

method tor coking hydrous bituminous combus- 
tibles.* Oct. 12. 

„ 22,091. 'rhoiupson ((ics. /ur Verwcrtbung dcr 

lloleg’schen Wasserloslichcn Mineraldle und 

KohienwasserstofLO* l^roduction of v/atcr- 

soluble or easily and pcnnauently enmlsitiable 
hydrocarbon derivatives.’'' Oct. 13. 

„ 22,092. Thompson (Ges, zur Verwerthung dcr 

Roleg’sclien Wasserli)sllebeii MineralOle und 

KohienwasserstofFiO. Production of water- | 

soluble or emulsifiable vaseline.* Oct. l.*h 


IV.— COLOURING MATTERS AND DYESTUFFS, 

[A.] 21,800. Tmruy (Mcistcr, Lucius und Pruning). 
Manufacture of yellow, orange •y(.*llow to orange 
sulphurised dyestuffs. Oct. 9, 

„ 21,94.5. Imrny (Mcistcr, Lucius und Briuiing). 

Manufacture of clear yellow, orange-yellow to 
yellow-orange sulphurised dyestuffs. Oct. 12. 

„ 22,289, Ibinsford (( 'assclla and Co.). Manufacture 

of ;>-acety lamido-o-amidophenol, and dyesiulTs 
therefrom. Oct. 15. 


V.— PREPARING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 21,595. Mather. Fabric printing machinery. Oct. 7. 

„ 21,667. Bergmaun. See under XII. 

„ 21,671. lleide (McClure), Colour printing pro- 

cess.* Oct. 8. 

„ 21,949. Gebaner. Apparatus for subjecting fabrics, 

warps, yarns, &c., to the action of thuds or , 
chemical solutions. Oct. 12, 

,, 21,958. Ransford (fiiesler). Production of coloured 

effects on tissues. Oct. 12. | 

„ 21,986. Rosenberg. Process of printing and dyeing 

bleached or unbleache<l textile fabrics simul- , 
tancously in four colours. Oct. 13. ^ 

„ 22,127. Rycroflt. Continuous dyeing and printing ' 

process. Oct. 14. | 

[C.S.] 22,748 (1902). Riidomctoff. Multi-colour printing. ' 
Oct. 14. I 

„ 26,725 (1902). Shackleton and Barraclongh. Dye- ■ 

ing of yarns and threads. Oct. 14, , 

„ 28,10? (1902). Gebaner. Apparatus for treating ' 

fibres, yam, fabrics, &c., with heated liquid. 
Oct. 14. 
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VII.— ACIDS, ALKALIS, SALTS, Etc. 

[A.] 21,382. Brookes (Chem. Werke Hansa). M^nn- 
fiictui'e of soluble compounds containing iron and 
arsenic. Oct. 5. 

,, 21,392. Schulze. Process for the manufactun' of 

porous barium oxide.* Oct. 

„ 22,024. McKim and McKim. Apparatus for wash- 

ing and grading barytes. Oct. 13. 

„ 22,180. Williams and others. Manufactare of 

cyanides, and apparatus therefor. Oct. 14. 

[C.S.] 26,566 (1902). Davis. Manufacture of alkali 
prussiates. Oct. 21. 

„ 27,543 (1902). Hulin. Apparatus for treating 

inttnls or matters in fusion with sodium oi 
alkaline compounds. Oct. 14. 


IX.— BUILDING MATERIALS, CLAYS. MORTARS, 
AND CEMENTS. 

[A.] 21, .578. Kcichel. IMethod for preserving wood. 
Oct. 7. 

,, 21,799. Justice ( Aktieselskabet Venezuela-Asfalt 

Kompagnie). Manufacture of artiticial asphalt.* 
Oct. 9. 

„ 21,947. llocke. Manufacture of Portland cement. 

Oct. 12. 

„ 22,376. Hearson (Schroder). Artificial marble.* 

Oct. 16. 

„ 22,441. lM(>llingcr. Chemical binding compound, 

and process of inaimfacture thereof.* Oct. 17. 

[tJ.S.] 2.5,075 (1902). Ingham, Laiigton, and Ingham. 
Kiln for burning pipes, bricks, &c. Oct. 14. 

„ 26,078 (1902). Bam her. Manufacture of Portland 

cement, and apparatus therefor. Oct. 21. 

„ 26,683 (1902). James (Passow). Manufacture of 

cement. Oct. 14. 

27,31.5 (1902). Gautsch. Rendering wood unin- 
fiammable. Oct. 21. 

27,518 (1902). Anderson, and Southhook Fire Clay 
Co. Manufacture of glazed or enamelled bricks. 
Oct. 21. 

9508 (190.3). Lilienthal. Artificial marble. Oct. 14. 

19,784 (1903). Kroll. Preservation of timber. 

Oct. 21. 


X.~.METALLURGY. 

[A.] 21,665. Oxnam and Oxiiam. Process of hardening 
copper and extracting metals from matrices.’* 

Oct. 8. 

,, 21,854. Chandoir. Cadmium alloy. Oct. 10. 

„ 21,931. Sayer and Spiers. Extraction and recovery 

of gold. Oct. 12. 

„ 22,073. Green and Prescott. Manufacture of 

metallic alloy. Oct. 13. 

[C.S.] 15,280 (1902). Scammell. Separating metals from 
their ores. Oct. 21. 

„ 27,543 (1902). Hulin. See under VII, 

,) 3822 (1903). Heicbwald (Krupp). Spring steel. 

Oct. 14. 



Oct. SI, !»«.] PATENT 

[C.S-] 3823 (J 903). Kcichwald (ICtupp). Malleable cast i 
iron. Oct. 14. 

„ 4345 (1903). Zenzcs. Manufacture of cuBt iron 

of high tensile strength. Oct, 14. 

„ 17,183 (1903). Schulte -Stein nerg. Utilisation of 

blast furnace waste. Oct. 14, 

„ 18,213 (1903). Kaiiffinaun. Ovens for roasting 

ores, &c. (Jet. 14. 

„ 18,480 (1903). Compound ]\totals ('o. (Wacliwitz). 

Welding of metals. Oct. 14. 

,, 19,783 (1903). Delprat. Extracting zinc and other 

sulphides from tlieir ores. (Jet. 21. 


XI.— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 21,()09. Creswick and Sluiw, Klectro-<Iepositiou tif 
metals upon aluminium. Get. 8. 

„ 22,090. CormiTo. Manufacture of electrodes and 

resistances. (Jet. 13, 

„ 22,350. Cowper-Coles. Apparatus for use in the 

electro-deposition of metals. Oct. 16. 

[C.S.] 21,901 (1902), Schmitt and Fabre. Electric 

accumulators. Oct. 21. 

„ 18,485 (19n3). Wade (Uodinan). Storage bat- 

teries. ()ct. 14. 


XII.— FATS, FATTY OILS. WAXES, AND SOAP. 

[A.] 21,373. Coumont, Scented toilet soap.* Oct. 5. \ 

„ 21,007. Bergmann. Process for the removal of fat- 1 

extracting solvents from materials. Oct. 8. 

„ 21,781. Griendt. Wa\-like product, and process ^ 

of producing the same. (Jet. 9. ; 

„ 22,085. Godard. Purifying and deodorising oils ami 

fatty mutters, ( Belgian Appl., Oct. 16, 1902.)"*' 
(Jet. 13. I 

„ 22*, 086. Godard. Decfilourising oils and fatty i 

matters. (Bcdgian Appl.,Oct. 28, 1902.)* Oct. 13. : 

„ 22,487. llausamaun. Treatment of fats and fatty 

aedds. Oct. 17. I 

[C.S.J 25,876 (1902). Garfield. Extraction and re- 
covery of fatty matters from liquid or serai- 
liquid material containing them. Oct. 14. i 

„ 26,728 (1902). Johnson. Extraction of oil from ! 

fish-livers, &c. Oct. 14. 


XIII.— PIGMENTS, PAINTS j RESINS, VARNISHES ; 

INDIA-BUBBBB, Kto. i 

A, — PigmentB, Paints, 

[A.] 21,498. McGlew and Ilarrisson. Anti-fouling | 
paint. Oct. 6. 

„ 22,417. Barker (Coleman). Anti-fouling continifs 

for maritime purposes, and manufacture thereof.* ; 
Oct. 17. , 

[C.S.] 19,537 (1903), Armbmster and Morton. Pro- 
cesses of making pigments. Oct. 21. | 

„ 19,558 (1903). Armbruster and Morton. Pro- i 

cesses of making pigments. Oct. 21. [ 
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B,^Besina, Varnishes, 

[C.S.] 17,035 (^1003). J.eppert and Rogovin. Boiling of 
drying oils for the purpose of lacquer and var- 
nish manufacture. Oct. 21. 

C. — India-rubber^ (fc, 

I A.] 21,890. Lawrence. Apparatus and process for 
<,*\tracting rubber, gums, cSte.* Oct. 12. 


XIV.—TANNING, LEATHER, GLUE, AND SIZE. 

[A.] 2L-''7'.», W cIhs. Process for extracting tiiuniu from 
leather or leather waste, Ac., for tlie manufacture 
ul‘ gelatine and glue.* Oct. 5. 

„ 22 ,U 0 u. Martin. Vegetable gelatine, and process of 

manufacturing the same.* Oct. 13. 

„ 22,1.50. Payne. Preparation and use of tanning 

c.xtructs.* Oct. 14. 

„ 22,142. Mellinger. IVocess of removing hair from 

hides." Oct. 17. 

[C.8.] 22,729 (1902). Marter, Ilanhury, and Gardner. 

Manufacture of products for use in lieu of leather, 
raw hid. , ivory, and other materials in the manu- 
facture of various articles. Oct. 21- 

,, 27,i»5:> (1902). Rheinifche Patent- Lcim iind Gela- 

tine- Industrie, and Arens. Manufacture of glue 
ami gelatine. Oct. 14. 

„ LL543 ( 190.3). Klein. Machine for treating raw 

hides and skins. Oct. 21. 


XV.— MANURES. 

[C.S.] 777<'> (1903). Carstairs and Allrieh (iuano Co., 
Lt'l. Separating proteids from nou-nitrogenous 
bodie.'i. Oct. 21. 


XVI.— SUGAR, STARCH, GUM, Era 

[A.] 22,370. Thompson (Bredt and ('^o.). Processes for 
making soluble starch.* Oct. 16. 


XVII.— BREWING, WINES. SPIRITS, Eto. 

[A.] 21, .'>80. Hewer. Apparatus and process for infusing 
and '‘xtraeting hops. Oct. 7. 

„ 21,848. Moussong. Method and apparatu.s for the 

distillation of alcohol. (Jet. 10. 

XVIII.— FOODS ; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

B. — Sanitation ; Water Purification. 

[A.] 21,341. Dunbar. Decompo.sing and freeing mud 
from water. Oct. 5. 

„ 21,591. iJorling. Sterilisation of water. Oct, 7. 

„ 21,008. Raudry. Simultaneous production of puri- 

fied and sterilised water, as well as of distilled 
water.* Oct. 8. 

„ 21,770. Alton. Sewage precipitant. Oct, 9. 

„ 21,954. Robins. Treatment of smoke, steam, sewer 

gas, impure air, Ac., for preventing or mitigating 
a nuisance. Oct. 12. 
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[C.S.] 15,425. (1903). Dayk. Process for steriiising and 
purifying potable and residuary wafers. Oct. 14. 


XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 21,789. Nogucs and Proveiix, Manufacture of 
nitrated cellulose and its compounds. Oct. 9. 

„ 22,299. (^ive-Hrown-Cave. Apparatus for the treat- 

ment of celluloid or like substances. Oct. IG. 


XX.— FINE CHEMICALS, ALKALOIDS, 

ESSENCES, AND EXTRACTS. [ 

[.\.] 21,647. Boehm (Merck). Manufacture cf C-C- | 

dialkylburbiiuric acids. Oct. 8. j 

21,833. Newton (Bayer and Co.). Production of 
derivatives of pyrimidine. Oct. 10. ! 

22,168. Zimmennann (Chein. Fabr. auf Actien I 
vorin. E. Sclicring). Manufacture of acid}l 
derivatives of ruBgallic acid alkyl ether. Oct, 14. 


[O.S.] 9322 (1903). Mills (Barbier). Manufacture o4 

saccbariii. Oct. 21.. 


XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[C.S.] 25,821 (1002). Newton (Bayer and Co.). Manufac- 
ture of sensitive photographic emulsions. Oct. 14. 

63 i6 (1903). Kcichel. Manufacture of unfadiug 
photographs in natural colours on paper according 
to the three-colour process. Get. 14. 


XXII.— EXPLOSIVES, MATCHES, Etc. 

[A.] 21,3G.j. Schnebelin. Explosive powder. (Belgian 
Appl., Oct. 30, 1902.)* Oct. 5. 

„ 21,481. Bjwen. Explosives. Oct. 6. 

2l,1S2. Bowen. Explosives. Oct. 6. 

21,G70. Luck. Manufacture of explosives. Oct. 8. 
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SUBSCRII^TIONS VOli 1904. 

ForeijEjn and Colonial Members are reminded that the 
subscription of 25.s. for 1904, payable on January Ist next, 
should bo sent in good time to the lion. Treasurer (Mr. 
Samuel Hall), in order to ensure continuity in the receipt of 
the Society’s Journal. Any changes of address to appear 
in the new List of Members now in course of preparation 
should niach the General Secretary not later than January 
15th, 1904. 

ANNUAL GENERAL MEETING, NEW YORK. 1904. 

Members who contemplate attending the next General 
Meeting, in New York, are requested to coiniiiunicate with 
the General Secretary as soon as possible, in order that 
suitable travelling arrangements may be made. 

COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Rye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 

CbanffesJ ot 5aiJlrrffl!g. 

When notifying new addresses, members are requested to 
write them distinctly, and state whether they are temporary 
or permanent Multiplication of a<ldre88es is also to bo 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to tlie application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 
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Marsden, Dr. Fred. ; Journals to Dyeing Department, York- 
shire College, Leeds. 


Meade, Bd. K., l/o Stewartsville ; 12, Che.stnut Terrace, 
Easton, Pa., U.S.A. 

Norman, G. M, l/o Camden^ 929, University Avenue. 
Madison, Wis., U.S.A. 

Noyes, Prof. W. A., l/o Terre Haute; 1505, Bolton Street, 
Baltimore, Mil., U.S.A., Editor (Journal of American 
Chemical Society). 

Parker, W. B., I/o Claremont Road ; 1, Manor Road, Park 
Estate, Rugby. 

Pennington, R. W. R. ; Journals to “ Carbonic/’ Mazagon, 
Bombay, India. 

Richardson, D. B. ; Journals to Tlie Elms, Torquay’', Devon- 
shire (temp.). 

Sehieren, G. A.; communications to Dixie Tannery, 
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Stiugelin, Dr. Fritz, l/o Jersey City ; THiion Knitting Mill, 
Schuylkill Haven, Pa., U.S.A. 

Sutherland, 1). A., l/o 28 ; 13, Victoria Street, Westminster, 
S.W. 

Swan, Dr. Jos. W., F.R.S.: communications (temp.) to 
Holmwood, Parkstone, Dorset. 

Taber, (L H., l/o IMiiladelpliia ; 814, Frick Building, Pitts- 
burg, Pa., U.S.A., Gen). Manager (Gulf Refinery Co.). 

Warhurton, Thos., I/o Ardwick ; 12, Seymour Jvoad South, 
Clayton, Manchester. 

CHANGES OF ADDRESS REi^UIEED. 

Peter, Dr. A. II. , l/o 205, Third Avenue, New York City, 
U.S.A. 

Thompson, W. G., l/o Tongc Springs Works, Middleton, 
near Manchester. 

MEMBER OMITTED PROM LIST. 

1902. Davies, Wm. Rhys, GO, Northampton Terrace, Brad- 
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Kohl, II. C., Craigsville, Vn., U.S.A. 

'Walls, Arthur W., North 'Woburn, Mass., U.S.A. July 7. 


liberpool ^rttion. 


Meeting held on Wednesday, October 28///, 1903. 


Mlt. FIIANK TATK IN THE CHAIR. 


THE THIRD IIURTER MEMORIAL LECTURE. 


THE SURFACE STRUCTURE OF SOLIDS. 

BY GEOKGM BEILBY. 

In inviting me to deliver the third Hurter Memorial 
Lecture, you have done me an honour for which I heartily 
thank you. Not only is it an honour to be asked to lielp 
in this way to keep for the memory of Ferdinand Hurter 
its well-earned place in the minds and hearts of those who 
knew him personally or by re]mte, but it is an additional 
honour to be summoned to follow in this labour of love the 
previous holders of this lectureship. Prof. George Lunge 
and Sir William Abney. 

Through the courtesy of the ofiicers and Committee of 
the Section, the invitation to deliver the lecture was 
aceoinpaiiied by the statement that the choice <if a subject 
was to be left entirely to the discretion of the lecturer. In 
the firH Hurter Memorial Lecture, Prof. Lunge ably repre- 
sentei the special branches of industry with which Hurter 
had been so long associated; while in the second. Sir 
William Abney appeared as the most distinguished worker 
in and exp nent of that part of science in which Hurter 
had toiiiul recreation in the midst of an active business life. 
In my own case, it seemed unlikely that I could hope to 
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bnni? to Liverpool, the natural home and centre of the I 
alkali and its allied industries, any technical coinmmiica- ! 
tion of such value as to be worthy either of the occasion or 
of the place. It appeared to me, as I feci sure it must to i 
you also, that any tribute ofCered to the niemorv of a man i 
of such originality and iadepeudeiicc of thought as Ferdi- 
nand Hurter must at least he fresh and utdmckneyed. ' 
After some hesitation, I decided to bring before you a 
risum^ of the wo^-k which has occupied me for some years ' 
past, not because it can be regarded as in any way specially j 
appropriate to the oeeasion, hut because it is for im* the , 
best I can olVer. In this spirit I will ask you to n'ceive it. 
Twenty years ago it might have been dilfienlt to convit^ce 
any half-dozen of the average followers of Applii'd Cluunistry 
that the study of so ]>hyslcal a sulijeet as tli(‘ nature of the 
solid stiite could have any possible interest for them ; l)»it 
the times have changed, and the sight of the physical lion 
lying dow!i with the chenjieal lamb has ceased to arouse 
our apprehensions. Ituleed, signs are not wanting that the 
lamb is no longt*r satisfied to be a purely passive participator 
in these r(Uini(ms. 

Tf extenuating circumstances may be ])l('d for my own 
wanderings into a non-utilitarian branch of knowIedg»‘, I 
would state that the excursion had its origin in some 
troublesome experiences in which tlie disintegration of 
hot metals by (Iry ammonia c‘aused considerable difriculty 
in certain manufacturing operations. At the outset, the 
prolilem involved was attacked as a techni(‘al oma hut as 
it was pursued, various Interesting paths into tlie less 
explore<l r('gions of micro-nietallurgy were opened up, and 
the origiitai problcus were to some extent overshadowed 
by the wider possibilities of the '•ubject. 

Tin: SuuKAci: Structuuk oi-' Somt>s. 

The time honoured i<lea that the solid state is a state 
of inertness and repose has ha<l to give way before the 
rapidly accunudating proofs that the molecules of the solid 
state possess activiiit^s of a most marked and varied nature. 
The discovery liy Spring of the chemical iuteractioii of 
solid substances, the measurement of the rate of dilTiision 
of oue solid metal into another ]>y lloberts-Ansten, an<l the 
segregation of the cry^stalliiie constituents of solid alloys 
brought to light by the modern study of micro-metallurgy, 
all concur n showing unmistakably the actual as well as 
the potential ae.tivity of the molecules in the solid state. 
The startling discoveries which have resulted from the 
study of radio-activity were not needed for Ihe proof of 
molecular jtetivity iu solids ; hut all the more do these 
phenomena,* and the speculations to w’hich they have given 
rise, bring home to eiir minds with startling vividness tln^ 
significance of the vast store.s of potential eiu'rgy which 
exist in tlie solid molecule even in the deathlike regions in 
which temperature has almost c(*ascd to exist. 

The study of the solid state may be approached by 
several routes ; wo may follow' the line of tlie directly 
visible, studying this by the unaided eye or with the help 
of the microsco])e ; or we may draw conclusions as to 
the structure and changes of structure by observing the 
behavioiii of solids under the inlluence of liLdit, heat, 
magnetism, or electricity. A third mi'thod is the purely 
inathemaf'cal, in which certain assumptions having been 
made as to tlie ultimate or proximate elements of structure, 
the interrelations of these arc treated as questions of pure 
dynamics. Ttm special methods of the chemist may be 
expected to throw iudircct light on the problems of the 
structure of solids, as will be evident when the experiments 
of Spring are referred to later. 

In the modern study of micro-metallurgy, the micro- 
scope, the pyrometer, and the test tube all contribute their 
quota, and changes of structure made visible by the micro- 
scope are directly associated with corresponding changes in 
physical and chemical constitution. 

While thc'^e various methods of study have produced a 
mass of iiivaliic'ble data and experience, it appears to me, 
that a clear d^^finition of the solid state has still to be 
formulated. Of late years there has been an increasing 
disposition to stretch the ideas of the crystalline sUte in 
order that room may be found for the greater number of 
the phenomena of the solid state. But have we really any 


I evidence that the crystal lino state persists right down to 
the molecule? Are we entitled to assume, that the molecules 
of crystalline substances have themselves the properties of 
erystals ? 1 tliink there is considerable room for doubt 

w'hether this is the case. A crystal, according to the 
‘•onclusions of mathematical crystallography, is a homo- 
tfeneoiiif assvmhUnje of certain units. 'I'hcse units are, in 
tlieuiselve*^, no more crystals than a single jirivate soldier 
i-; a hattalioii iu small. Further thau tliis, even a hetero- 
geneous nssemhlage of l,0i)0 individual soliliers does not 
muk(*. a batlalion, for tins (uily exists in its corporate 
i-apacity alrer the men have fallmi into orderly formation-— 
when, in fact, they have become “a homogcncoes assemblage 
of units.” I’hns with all solids, it appears to me that, 
w'hili' the crystalline state may' well he looked upon as 
tlic iilea! solid state tow'urds wddeh the molecules must 
naturally ti iid, yet it is easy to conceive that the molecules 
tliemsclves, or even certain eom[dc\es made up of a niimb(*r 
, of simpler molecules, may' also occur as a heterogeneous 
I asscnihiage in wliich, for some reason, the marshalling of 
i tlie units by ervKtallii' force has been controlhal and kt*pt in 
check by other forces or tendencies. 'Idle observations 
which I am to lay hi fore yon this evening appear to me 
I to fall most naturally in line witli tliis view'. 

Uefore layingthese observations befoii’ yam T will rofi?r 
vm*y liritdly to some of the more important contrihiitionn 
W'hich liavi' Incn made to tli(‘ knowicdgi* of the solid state. 

in IH80 I’rof. NN'allliier Spring (Hull. Acad. Ilelge., 

I 1S80, [‘i|,49, b-d — ’irb) showaal that cnars(>ly-powdered 
salts eonld he msnle to cohere into a solid mass, the 
conditions necessary being pressure, tmniieraturo, and 
! tinn*. lie suggesti il two analogii's to tliis phenomenon : 

tlie one being the regelatiou of iee, and the otlier the 
I liquefaction of gases by pressure. 'I'hc a})j)aratus used by 
1 Spring was capable of exerting a pressure of 10,000 atmo- 
I sphere.s, and exp(‘riments were mude on various metal-; at 
! high pressun‘S and at the ordinary atmosphmic temperature. 

I Among the many results obtained, lead-filings were eoni- 
i pres.sed into a uniform block by a pressure of 2,000 atiiio- 
j sidieres, and liiiely pow'dered bismuth was converted, by a 
pressure of 0,000 atmospheres, into a uniform crystalline 
block. In tln'se experimmits the action did not take place 
suddenly', hut increasiMl steadily with the pj’e.ssnre. J*reci- 
pitated alumina dried at 1 10"^ became comjiact and trans- 
lucent at 5,000 atmospheres : it had apparently flow'ed like 
a liquid, while silica both natural and artificial, altogether 
n*fused to fiow under pressure. In these earlier experiments 
I Spring attributed the welding or llowlng mainly to presaurc; 
Unit is, to the close ai)proxini:ition of the parlie.lcs brought 
about by pressure. In a second scries of experiments in 
I gy7_v^ jibysikal. Chern., 2, — 5.'IH), he show'dl 

I tliat chimiieal reactions could take place between substances 
! ill the solid slatt‘ which were simply in contact with each 
: other. When dry barium sulphate and sodium caihomiie 
' arc inixi'd and compressed, a reaction sigs in which 
’ gradually spreads through the whole mass, barium car- 
i honate and sodium sulphate being produced. k’inely' 

■ ilivided cojiper mi.v*Ml with dry mercuric chloride was 
left to itself in a sealed tube, being only shaken from time 
to time to ensure fresh contacts between the siilistanccs. 
In four years the reaction was complete, and had resulted 
in the production of cuprous and incrciirous chlorides. 

■ The first scries of experiments had shown that separate 
) solid particles of the same snbstuiicc might be made to 
1 cohere under siiitalde conditions of pressure and time, 

I w'bile tin* second series went a step further tlian this, and 
; showed that atomic or chemical interchange could take 
! place between solids. A third series of experiments, 

published in 1894 (Zeifs. pbysikal. Chem., 15, O-'l— -;78), led 
to a 'further ‘*tep, in which extreme pressure was di.spensed 
with, and alloys of two metals were formed by bringing 
their carefully trued faces together under snfilcioiit pressure 
to ensure contact, and maintaining them at a temperature 
considerably below the melring point of the more fusible. 
Complete union resulted, and the penetration of each metal 
by the otlicr was shown by the formation of two layers of 
alloy. 

Spring appears still to hare regarded the regulation 
analogy with favour, though one would have thought that 
his experiments being now conducted under very moderate 
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prwtjure, he could hardly have sup|)p8c*d that the pbe- 
iiomeuu in aoy way depended on the iniSnitesimal reduction 
of roeUlng-point which would result from increased pressure. 

Ill the arts, there was probably no period at which the 
flow and welding of metals was not practically utilised. 
The fact that this flow exists was, therefore, not a dis- 
covery of modern science. Thd great value of Trof. Spring’s 
research la^ in the fact that it was one of the most persistent 
attacks which had ever been made on the problem of the 
conditions which deteimine flow' in solids. Incidentally 
these researches brought to light some very important 
phenomena which were closely related to another property 
of solids, namely diffusion. Diffusion in solids, like “ flow,'’ 
had been made use of in the arts before its signiftcance was 
recognised by science. The manufacture of steel by 
cementation depends entirely on tlie actual penetration of 
the carbon molecule into the iron which is being converted. 
Whether Robert IJoyle bad this familiar operation in mind 
when he gave it as his view that “ even such bodies as are 
solid may respectively have their little atmospheres,” I do 
not know ; but his further suggestion that it might yet be 
found that metals arc volatile at ordinary temperatures.” 
shows that, for him, the solid state was not a condiiioii of 
dead inertness and isolation. 

'The study of diffusion of luetals was not seriously 
taken up till the fourth quarter of the past century. In 
1883 accurate measurements of diffusion were made by 
Dr. Guthrie (I’hil. Mag., 1883, 16, 321). His experiments 
i on dated iti diffusing vjirious solid metals into mercury. 
Zinc, tin, lead, sodium, and platinum were experimented 
with. This study was taken up by the late Sir William 
Roherts-Austen, wlio determined the rate of diffusion of 
gold and platinum into lead, both in the liquid (Phil. Trans., 
187, 383) and in the solid (Proc. Roy. Soc., 1900, 67, Pdl) 
state. Results of diffusion into solid lead were shown in a 
p.euuliarly clear way in diagrammatic form. 

It was long ill doubt whether the production of steel 
from iron by the cementation process resulted from tlie 
direct passage of the carbon molecule into the iron, d his 
doubt was set at rest by Roberts- Austen (Nature, 1883, 
41, H) in 1889, when he showed that pure iron could be 
carbonised by diamond m uacuo at a temperature far below 
the melting-point of iron, and under conditions which 
absolutely precluded the influence of occluded gases. 

While the certain knowledge was being thus arrived at 
that the elements, even in a solid state, can interpenetrate 
each other and combine to form new compounds (so that 
in this respect the difference between tlie mobility of the 
molecules in the solid, liiiuid, and gaseous states is only 
one of degree), new points of similarity were being brouglit 
to light in another direction. The new analogy was that 
between the states of solution in solids and liquids. The 
theory of solid solution in alloys and the crystallisation of 
iletinite alloys from this state of solution is now one of the 
most widely accepted doctrines of metallurgy. It has 
further been definitely established that, not only do definite 
alloys crystallise out of a mixture at the moment of solidifi- 
cation, but that the cryNtalline structure itself continues 
tb alter in the completely solidified mass. The growth 
of crystals takes place not merely at the expense of 
the eutectic or “ mother substance,” but it has been 
proved ill the clearest possible way that large crystals 
continue to gnnv at the expense of small, eventually 
stvallowing them up, as is ofien the case with crystals 
growing in an aqueous solution (Neville and Heycock, 
Proc. Roy. Soc , 69, 32.0). The observations which it is 
my privilege to bring before you this evening appear 
to me to supply fresh proofs of the mobility of the solid 
molecule, while they for the tiist time enable us to define 
more closely some, at least, of the conditions of this 
mobility, and the limitations under which it takes place. 

During the past 40 years a complete science of micro- 
luetalluigy and metallography has grown up,and the minute 
>^lrllctu^al clmnges which take place in metals and in alloys, 
have, throu^the reproduction of photomicrographs, become 
familiar to students and to readers who have never theni- 
^<•lves used the microscope. J^'^or the purpose of the present 
lecture it is important that tlife general methods of micro- 
^copic research should be understood in order that the 


j' observations to be discussed may be rightly interpreted.. 
I I therefore make no apology for briefly describing these 
I methods for the benefit of those who are not familiar with 
the modern microscope as an instrument of research, 
j In the study of rocks and minerals, which are as a rule 
i comparatively transparent, it is usual to examine the 
j specimen by transmitted light, and the method of prepara- 
tion is to grind down a slice of the mineral till it is sufli- 
eieutly thin to transmit light freely. It is then carefully 
polished till all scratches have disappeared. The crystalliiu* 
structure is now visible, but in many cases it is advantageous 
to study the microscopic didails by moans of polarised 
light. For obvious reasons even the thinnest of mineral 
sections are still, in the microscopic sense, of considerable 
ibiidvne.<s. This thickness imposes limits on the degree of 
magnification which can be usefully employed. 

Micro-metallurgy has hitherto been mainly concerned 
with the changes in crystalline structure which result from 
mechanical or thermal treatment. The ordinary method of 
preparation is to grind a perfectly flat smooth face on the 
specimen. This face is then carefully polished till it is. 
t’,cratchless. The structure is then developed by etching 
agents, hy heat colouring, or by carefully regulated ahrasioir. 
The resulting surfaee ought to be as nearly as pos^il)le iu 
one plane, the structure being shown in “two dimension-.; 
like a sectional plan. As transmitted light is not avuilahh- 
! for the microscopical examination of these opaque metal 
specimens, the aiternalives arc, to illuminate hy ohli.jiielv 
reflected or by normally reflected rays. In tlie former the 
image of the illumiimnt is brought to a focus directly on the 
surface of ihc specimea. The angle of incidence of tlie 
pencil of oblique rays is lim.ted by the distance between 
the front lens of tin* objective and the upper surface of the 
specimens. If the space is very ‘•mall the pencil of ravs Inis 
to be nearly horizontal. As tln^ angle with the horiiamfai 
becomes very acute, the illuminatiori becomes uusalisfactory 
unless it is merely desired to show suiface irregularities hV 
what is called a “grazing illumination.” In this ease the 
nearly horizontal light catches the tops of any iiTcgularities 
and shows them as bright spots or outlines on an otherw'x* 
dark ground. For illumination by normally lefleeted ravs, 
tlie image of the illiiminant is focussed on a small trars- 
parent mirror which is ]>laced within the tube of the micro 
scope at an angle of bj ’ with the optical axis. The ray^ 
from the mirror are reflected downwards, and passing 
through the lenses of the objective arc foenssed on the 
fipecimen, fonning a critical image of the ilhiminant in the 
centre of the liehl. Jiy this method, of illumination there 
is evidently no limit to the nearness of the objective to the 
surface oi the specimen, and lenses of the highest revolviDg 
power .^aii be used umler the most favourable conditions. 
For this reason illumination by normally reflected li'j-ht 
iuis been almost universally employed in micro-metallurgy, 
obliquely reflected light being ‘'generally reserved tor 
examination at low magnifications. 

It is important to remember that the images produced h\- 
these two forms of illumination are to each other as negative 
and positive— the lights of the one are the .shadows of the 
other, and vice versa. If one thinks for a moment, th<* 
reason is sufficiently obvious. Take a perfectly smooth 
surface and illuminate it by an oblique pencil at an angle 
of 45^ Obviously the angle of the reflecteil rays will also 
be 45^, and no rays will be reflected into the microscope 
hence this smooth surface will appear black when looked at 
tiirougb the micro.seope. Now illuminate the surface by 
means of the mirror inside the microscope. The rays now 
reach the surface through the front lens and are rttnrneir 
into the microscope by reflection from the surface, which 
therefore appears brilliantly bright. These features of 
illumination by oblique and by normal rays arc shown on 
Figs. 31 and 32, which are photomicrographs of a surface of 
frosted silver on which a burnisher mark has been made. 
On both a certain amount of light is scattered by the 
general surface, but where the burnisher has pressed tlie 
irregularities into a smooth reflecting surface the blacknc.-^s 
under oblique and the brightness under normal rays is well 
seen. If the surface is not uniformly flat, those parts which 
are at an angle will reflect the rays outside of the micro- 
. scope, and will be seen as black patches. If oblique ra\^ 
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are turued on au undulating or rippled t<nrface Iht' differeot ! 
parts will appear light or dark according to the particular 
angle at which they receive the incident rays. If the 
surface under examination is not perfectly smooth, hut if it 
has some texture sufficiently fine to scatter the ineidei\t 
rays instead of reflecting them unbroken, it will appear 
light both by normal and by oblique rays ; but each light 
will develop its own appearance of texture, us the niys 
reflected into the microscope by the two kinds of illumi- 
nation can never be identical pictures. When the surface 
is not absolutely opaque ii new element is introduced, for 
now the effects of absorption and refraction will affect tlu* 
appearance by the two kinds of illumination, (leueral 
absorption of light of particular wave lengths will colour 
the picture. If a transparent layer covers the reflecting 
surface of the specimen, in addition to the Images produei-it 
by .simply reflected rays, there may also he images resulting 
from refraction occurring in the surface layer. 

The microscopic images produced by rays transmitted 
through a transparent or translucent specimen result partl\ 
from the total or partial absorption of the rays, and partly 
from their refraction. In interpreting the photomicrograplis 
which I shall show you, all these factors, as well as 
others which cannot now be referred to, are concerned in 
the production of the picture. 

Throughout the lecture it will bo necessary to refer to 
magnitudes which are far romov^ed from our everyday 
t^.andards. The stage on whicli the activities of the solid 
molecules are displayed is bounded on oiu* side at least by 
the somewhat narrow limits of the molecular attractions. 
Further, the arguments to be here advanced are mainly 
founded on microscopic ob.scrvations in many of which the 
resolving power of the most motiern lensc's has been pushed 
to its utmost limit. It will therefore make for clearness if 
at the outset we pass briefly in review the state of existing 
knowledge as to the si/e of solid and li(juid molecules and 
the range of th(nr attractions. 

For the clear marshalling of the facts relative to tlie 
range of the mole<'ular forces we are indebte<l to Sir .Vrthiu* 
lluck(;r, who, in his brilliant lecture before the Cfliemical 
Society in 1888 , brought togetluT al! the best and most 
trustworthy observations on this subjeet by the ablest 
physicists. After careful criticism aud argument, the 
results of these ol)servations are summarised in the form 
of a tabic, wbicli now forms an invaluable standard of 
refcrenc(i for all inquiries on tliis subject (J. Ubem. Soc., 

1888, 53, 

From this tabic it will be seen that the superior limit 
P, the radius of molecular attraction, is given by Plateau 
ami M'axwcdl at aud by Plateau and Quincke at 
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.')()/.'iU fxp. flic diameter of the gaseous molecule is given 
by Exner, (). Me\er, and Van der NVaals at Oil to 0»14 
Ill an cftrlii!!' [»art of tlie lecture Lord Kelvin’s conclusion 
is referred to, in whieli he ealciilaK's the* diameter of the 
uioiecules of Zn and t 'n to bi' probably at least O' I gM- 

In thi‘ diiigiam (Plate 1.) an attempt has been made 
to show these and similar magnitudes in their interrelations 
by means of a drawing to scale. The scale used is an 
unusually htrge one; it is as ) : I ,‘J.'!)0,000 ; that is to say, the 
objects represented on the diagram are m ignified 1,2.')0,000 
times. Take for insttinct* tlu* thickness of a gold leaf, whicli 
is about 7 ^.H 77 '« 7 ( 7 tr representation on the diagram 

measun's 1 1 ins. 

But even on this very exaggerated scale a single molecule 
if drawn on the diagram would be so small as to be quite 
invisible to you. I have* ther(‘fore juepared another diagram 
on a still largm- scale (not reproduced here) which shows 
the number of molecules in one micro-milliiiietrtj of depth. 
The magnification in this case is 2o0 million times. 

The unit of measurement used in the diagrams and 
throughout the lecture is the micro-miUiuietre, or the one- 
millionth part of a millirnetie : this is generally written as 
fi/j. or as 10-“ mm. The, advtintage of this unit is that it is 
equally convenient for the expression of microscopic or of 
molecular dimensions. 
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ixoe b<p|r)n'fj;niijnt to devoto^ | 

i £dw|iptA|ndw V6.^4iJjMiJ!e^^^^ ot‘ its pja'u aoiV j 
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' is^^^ctle of‘ti^r<^initaeU'e8 j 

divided anto';t€ftjf ai^'^ii^eda^^ Nex^ to this a^e three,. 
)i||s^hioh on tbn shn|c icale the wave lengths of 

nea^xad;liiieai) green, andt mean violet lights respectivelY. i 
The efentrd af^ble diagtam^isv occupied hy iv series of seven 
aU (!|^ the sajp^ l^ves or films of thick- 

varying I up to acO fxfji. 

The second diagram may bo taken ns supplementing this 
teHea.of sftotibna hj^ showing on an eiilarg«!d scale a film a 
single thicfp^njibidietre in thickness. Across this section 
aro placed 4©a discs reproseiiting metal molecules of the 
dimension suggested by l^ord Kelvin, namely, 0' 1 /iju. Tli<*. 
thickness of a gold lear on this larger scale would occupy 
^5 fdetj'hnd it would need !>0() discs to represent the number 
of molecules one «bov(‘ another eontained in its thickness. 

Returning now to the first diagram, it only remains to 
refer to the three bhu'k bars on the extreme right. These 
represent, still on the same scale, the resolving power of 
the three lense.s with which the photo-microiiraphs which 
illustirato tlie lecture were made. The numbers jilaccd at 
tho lower ends of the bars are the numerical apertures of 
the lenses. Taking the third of the series, which is marked 
as having’ a numerical aperture of 1 • <1, its length is about 
150 /i/i., This means that if two lines were ruled on a 
glass plate 150 /hm apart they would be seen as two distinct i 
lines by meuns of this lens. With either of the other 
lenses the two lines would mei ge into one ; the lens would 
fail to rg.solve ihem. 

The diagram shows at a glance that an object may be 
visible to tho unaided eye even though one of its dimonsious 
is far beh)w the range of microscopic resolution. Tor 
example, the thickness of a gold leaf is aixmt oo |Uju, that is 
tQ say it is CO fxfx below the resolving powrr of tlie lens of . 
1*^ N.A. Yet we can see tire surface of tire leaf with tire 
unaided eye, and can exnitriiie it miero.scopiciilly without 
difficulty. Jiut if we try to see the edge of the leaf we <-10111 
fail^for instead of lh<‘ real r.dge wc shall .see an ill-delined 
Hue, the apparent width of wliielr will entirely depeud im 
tho aperture^ of the kiis used. With the 1*1 lens the 
apparent width wall ho 150 ^,u ; with the 0 05 it will he 
500 iJLjx, and w'ith the 0*3 it will be 70(» p/jl. 

The obvious lesson from tliis i.s, that in using tho niicro- 
seopc in this region of micro-dimeirsions wc must he careful 
to keep Its Jimitjitions aud their possible effects always in 
mind. 

The propositions how to be laid before you are the 
following ; — 

(1) The operations of <-utting, filing, grinding, or 
polishing produce on the surface of solids a llrin 
film which is in many resjreets essentiully difTt^rent 
from the general body underneath it. 

(^0 This surface film results from a certain mobility . 
' wl ich is conferred on a thin layer of molecules 
by the tool or polishing agent moviog over the 
surface. 

(3) While it ifi in the mobile condition the film of solid 
molecules behaves like a li<|iud, and is subject to 
the action of surface tension. 

4) If these propositions are established it w’ill follow 
.that a truly polished surface is one in which, for 
' a certain, minute depth, the sub.stance has Imhui 
liquefied ami ilien smootlicd by tlie action of 
, surface tension. ' 

V) Heat and solvents can confer on the molecules of 

v-i, . solids sufficient mobility to enable thin films or 

, other minute portions of the solid to behave like a j 
' , -Ifiquid. ■ 

’J) ^n the aggregation of solids from their molecules ' 

" there is a certain size of jtlie aggregate up to which 
’ 4is form is controllediby surface tension, and only ; 
after tliis point is passed can crystallic force coiuo ' 
into full play. 

') Thewiiotnls arc; the most ot^aque bodies we kiiow, 
bpt rtieir substance J| ' nevertheless intriosically ! 
transparent; ^ ^ 


(a) The “ spitular '’"itppeargnee frequently to- be seen 
by tho'^lcrpMope on 4be suiiace* of mdtftls an4 
^ ^ . , , Other solida vtpder obllquely^V^ectfld i Jigbt Is dde 
' * to a ^granular texture in tub tiin^rax^lUcent ‘^Ina 

with' which the surfaceds ^overed- * ^ 

' (ft) This granfilar texture rcsul^ wholly. 6r ih part frdm 
’ the action of surface tension on the sdbfqce layer 
of molecules while it is in the mobile eoD|^<ion. 

These observations, aud the conclusions drawn from thena 
as to the mobility of the solid molecule within the range of 
the molecular attractions, aud the behaviour of films ;^of 
mobile molecules, not merely on the surface, but within the 
body of tiio solid, have a very direct hearing on the follow- 
ing siibiects : The nature and the production of polished 
6urfa<;es ; the colour and lustre of metals; the plasticity 
and How of solids ; oveistraiu and idusiie fatigue iu solids ; 
the surface action of contact suh.statices or solid. catalytes ; 
and the separation and growth of solid aggregates in liqaid.s 
and gases. 

When a brush charged with ordinary oil-paiiit is drawn 
over a smooth horizontal surface, the coating of paiut left 
on the surface shows the hrusli marks; tiiat i.s to say, ihe. 
points of the bristles of the brush draw' little parallel tracks 
in the paint. If the paint is not too thin, and if it sets 
quickly enough, these tracks remain in the solidified paint 
as slight ridge.M and furrows. If tin; paint .sets slowly the 
ridges and furrows disappear, leaving the surface smooth 
and liquid'like. If the brusli w'cre charged with raelh^d 
tallow' instead of with paint, the coating left on tlie smooth 
horizontal surface would set almost in.stautly, and tho brush 
marks would be ileeper and more sharply defined. The 
viscosity of the liquid layer and the length of time for which 
the liquid state persists are tlie factors which determine the 
nature of the surface which is prodiu'ed. 

In the case of the ])air)t or the melted tallow, we see 
surface tension at work on a coni)])aiativeIy large scale. A 
thin layer of paint or varnish will not measure more than 
25,000 ag in tliickness. Taking that portion of the layer 
which is under the influence of surface tension as being 
50 g/.t thick, we liave the ratio of 1-. 5t)U0 hetween the 
elastic skin aud tlie layer which it covers. It i.s obvious 
tliat as the tliicluies.s of the total Jayi;r is diminished this 
ratio will bciuiiue more and more favourabh*. to tin* infiiience 
of surface tension. In the. case of tin* surface film on solids, 
we are olten dealing with thieknesses which are well within 
the range of the molecular forces. 

Keeping the facts of surface tension in mind, and not 
forgetting tiie paint illustration, w’e will now look at some, 
photo-micrographs of metal surfaces which have hecn filed, 
ground, and polished in various ways. 

Fig. 33 is a small plate of silver which has been filed in 
one direction with a very line file, which had about 50 cuts 
to the inch. Aftiu- filing, the plate was gently rubbed, still 
ill the direction of tho file maiks, on soft leather on which 
oxide of tin had been sprinkled. Tii this photograph tho 
illumination was hy oblique liglit. The polisliiug lines are 
•seen as ridges and furrows, 'fhe ridges are not uniformly 
continuous, but are broken into granular or drop-like forms. 
Notice particularly that there arc no sharp or ragged edges'; 
tho forms ate all smooth and rounded. Fig. 41 is a piece of 
speculum metal which lias been ground flat and tlien rubbed 
backwards aud forwards on the finest emery paper. This 
photograph was made by normally reflected light with an 
oil iininersiou lens of the highest revolving power, fhe 
magnification of the original photograph is x 1,500. In 
this case also, the grooves and the intervening ridges ar% 
.smooth and rounded. Even under this most searching 
resolution there is no appearance of sharp angles or faces. 
There is absolutely nothing to suggest that we are looking 
at the Burfuce of one of the most crystalline and brittle 
of alloy.s. 

Fig. 7 is a similar piece of speculum metal, which was 
first polished till a smooth unbroken surface was pro 
duced. On this sttrface a very fine scratch was drawn 
with a specially sharpened needle. The surface was now 
rubbed, as iu the previous specimen, ou the finest eipcry 
paper, the rubbing being at right angles to the needle 
sorateb. The same ridges grooves have b6ea produced 
by ^e emery grains, but the needle swatch has provided 
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a d^ep cbapteL at receptacle, in which the metal fcmped oft i 
hy tiie «ni^ry has collected. The general appearance of 
t^e^scfapmgs is that of smooth graunUir forms, and is in j 
*e)^iro accord with that of the xidges and grooves from ; 
which the metal particles have been removed. These i 
photographs show the same general resemblance to a 
freshly painted surface on which tlie ridges and farrows | 
left by the brush are visible. 

Fig. 9 is a piece of speculnm metal which has been ; 
nibbed on rouged wash-leather across the ridges and grooves ! 
left by the emery. The flow of the surface layer across | 
’the grooves is distinctly seen. In this case the flow has j 
' been caused by the much gentler agency of tlie rouged i 
leather. | 

Fig. 10 is the same, further rubbed on the Icatlier. | 
The emery scratches hiive entirely disappeared, and tho ^ 
outlines of the crystalline grains ol‘ which tho metal is j 
built up arc now visible as slight depressions on the ! 
general surface. 

Fig. 11 is the same after a (luick treatment with solu 
tlons of potafsium cyanide. The treatment has compleiely 
removed the surface lilui wliieh was developed by rubbing 
on leather, and has lully disclosed the. crystalline grains 
.surrounded by the. “ mother substance” or eutectic. 

S Fig. 12 is the same, agaiti polished on rouged leather. 

^ '"‘le surface film is completely restored. 

Speculum metal being lui alloy it might be suppose<l 
xt in its case the efrccls of flow to sonu* extent depend 
the presence of the eutectic in which tin; crystalline 
ains aT<“ embedded. That this is not (he cause of surface 
w in the crystalline metal is cleuily shown when the 
regoing experiments are repeated, using, instead of 
Eculum metal, a piece brolam from a larg(‘ crystal of 
re antimony. 

The experiment was made by filing a flat surface on tho 
timony with a veiy fine watchmaker’s fib'. Even with 
is smooth file the surface of the antimony was a goi>d 
h 1 broken into crystalline ridges and hollows by the 
lintering of the brittle mcfal. After flat a face had 
en obtained as was possible with this tool, the antimony 
IS rubbed, still in the direction of the file marks, on the 
lest emery paper (No. t)0 French) till tlie file marks had 
sappeared, only the deeper pits and holibws remaining, 
g. 2 shows the surface at this stage, froiu which it is seen 
at the general character of the ridges and furrows left by 
c emery is smooth and rounded, and that the smaller pits, 
rich had resulted from the breaking ()iit of crystalline 
ips, are in many cr.scis losing tricir angularity and 
Sliming a rounded form,* The specimen was next rubbed 
ross tlie line of the emery scratches on a polisliing bbude 
vered with wash-leather sprinkled with the finest rouge, 
g. d shows the surface at this stage. The polishing has 
read the metal across the ridges left by the. emery like a 
scous paste, sometimes filling the furrows and sometimes 
idging them over. In some eases the line of the fuiTow 
u only be traced by the row of liolcs in the covering film, 
le circular form ami the smootli rounded edges .of the j 
les are quite con.sistent with the other appearances of 
vcous flow. 

A part of the surface was now’ etched with a solution of 
itossium cyanide. Fig. I shows the effect of the solvent 
removing tho layer which had been spread over the 
rface by the polishing. The portion of the original 
lotograph which is reproduced here, shows on the right 
\q the effect of the removal of the surfucL*, and on the left 
portion which was protected from the action of the solvent 
I varnish. The removal of tho surface layer has again 
covered the furrows and ridges left by the emery, and 
impression conveyed by the preceding photograph 
g. 3) is confirmed, namely, that the ridges and lurrows 
I been covered over, not levelled down or removed. It 
irther seen that the understructiire of the ridges is rough 
crystalline, the appearance of the flow given by the 
phing having been only skin deep, 

I examining the specimen iindep the microscope the 
ption was arrested by the curious appeatance presented 
wo of the pits on tho surface, which appeared as , if 

E ed over with a film of greatly diminished reflecting 
r as comrared with thei’est of the surface* A search 1 


over iJthoT parts of tho surface iUii«closcd a number of -similar 
pits which showed the covering ;<|im with greater distinct- 
ness. A group of these pits is tbown on Fip. 5, in whidh 
the, 8urfaci> markings can be traced across tho film over ' 
the pit. 

On another part of the siufacc which had not been 
exposed to the solvent, a pit wat* discovered in which the 
film appeared to be in proct'ss of buihliug up (Fig. 6). It 
is diflicult to believe that the flowing metal could be carried 
across the pit from side to side without the help of some 
support from below. It secm.s most probable that (his 
support has been provided by small grauuli*s or flukes 
Scraped off at an earlier stage, which had lodged in tho pit, 
filling it loosi-ly up to the general surface level. 

These ob.servatioiis on the polishing of antimony show 
plainly that under certain conditions this brittle crystal- 
line metal can be spread over an irregular surface s\) as 
to form a smooth varni.sh-liko covering by wldch all the 
asperities are smoothed aud rounded into gently flowing 
curves. It is further seen that tliis surface layei or film 
when, as in th<- pits of h'igs. 0 and C, it is not in solid 
contact wltli the more massive metal underneath, has a 
much diminislu-d reflecting power. 

The pressure necessary to produce surface flow’ in antimony 
Is very slight, 'riie speeimi n was rubbed baekwarda and 
forwards on the leathcr-faccd block by the pressure of the 
forefinger. 'Ihe seizing of tin* metal surface by the rouged 
Icatlu-r could he distinct I3 lelt as (he specitm 11 w’as pas-sed , 
over it, and was obviously more marked with rouged than 
unroiiged leather. On a modertitely flit surface the 
seizing seems to take place iiuiformly all over the Hurface, 
and not merely at a lew points at a time, so that each 
passage over the leather changes tin* whole surface slightly. 

The extnunely slight inecliiinieal treiinucnt which will 
suffice to cause molecular movement and flow on the 
surface of a highly <*rystalltnc substance is seen in a 
feraarkable w’siy in the beha viour of calc-sjiar. 

A crystal of ealc-.spiir was split so as to ])roscnt a fresh 
smooth face which hud never been touched or rubbed in 
any way. A small dnqi of very dilute hydnadiloric tmhl 
(containing about 0 ‘2 per c<‘nt. IlCl) wa.s placed on this 
fresh face, and, after Iff to IT) seconds, was removed by 
touching tho spot with a torn edge of soft filler paper. 
The liquid tends to spread ovi r the faci* in all directions, 
no doifld owing to tho pcrfict freedom from dust and 
grease of the surface ; but, as far as fiossible, it is de-irable 
to confine the etching action to one spot, so that i# 
comparison between t!ic ('tc.hed and the unetehed portions 
may be more readily made. Slight etching resulted from 
the treatment; Imt, the cteheil surface, though slightly 
undulating and irregular, showed no n(*w structure or 
markings. When tho experiment is repeated a number 
of times it is generally found that the surface, though 
slightly lowered where the acid has acted, is otherwise 
uiuiltereil. 'I'he face of tin* crystal was now iirmly stroked 
a few times in one direction with the point of the forc- 
linger covered with clean, soft wash-leather. Under the 
microscope the surface was still smooth and unmarked by 
the stroking. A drop of tho dilute acid was placed on a 
jmrt of the stroked face which had not been touched by 
the previous a[>phcatiou of acid. The drop flattened to a 
hemisphere, but did not spread. After 10 to i:) secoqda 
it was removed as before. The pit produced was extremely 
shallow, ]»ut bad well-dotincd edges, and the flat bottom 
WHS c^» vered with furrows and ridges ruuning in th# 
direction of the strokes with the finger. Tliis experiment - 
was repealed m a variety of ways, and on all of the three 
parallel sets of faces. The direction of the strokes was 
varied, .so as to make a number of different angles with the 
cleavages. In every case tho result was the same, efjm a 
single stroke sliotved unmistakably on the etched surface. 

Fig. i shows a part of the etched surface of thill crystal. 
Tho unetcheil portion has tho smooth, glass-like surface*, 
of the natural face, only a few’ very fuiut .scratches being 
visible umler the most searching exarSination. Faint 
cleavage lines crossing the face inflicate that the stroking, 
had not been parallel with any of the natural cleavages, n • 
The number and depth of the flow lines is influenced by 
the amount of tho stroking and by the pressure exerted by 
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the fioper. Flow lines were distinctly developed by a 
siogle tirm itrokc fn whieb, it was roughly estimated, the 
pressure exerted did not exceed 4 lb. per square inch. In 
this case the flow lines were obviously fewer than they were 
^ when a number of strokes had been given. 

Some indication of the depth to which the molecular 
disturbance has penetrated is given hy the additional time 
required for the acid to dissolve and remove all traces of 
the disturbance. If the acid is left on the surface for a 
sufliciently long time — for instance, with the acid in question, 
for ItO to 60 seconds — no trace of the flow lines remains, 
and the etched surface presents the same appearance as 
the etched surface of an untouched face, the limits of the 
disturbahee have been reached. The depth to which this 
disturbance penetrates is not much affected by continued 
stroking. The influence of the stroking is therefore 
limited to a very thin surface film, but within this limit it 
if* quite unmistakable. If a stroked and etched surface 
is further stroked, its details become rounded and glazed 
over. 

'J'he evidence of surface flow afforded by these experi- 
ments on calc-spar is even more striking than that derived 
from the similar experiments on metals. Not merel}" the 
slightness of the meehanical disturhanee which causes the 
flow, but the uaturif of the material in which the flow is 
caused, impart to this experiment a special interest and 
value. Cale-spar supplies us with single, well-defined 
crystals of great perfection. Not only can we make oliscr- 
vations on any cr all of the six faces of one of these 
crystals, but we can split the crystal so as to reproduce .any 
of these faces, with the absolute certainty that the new face 
is fresh and untouclu'd meehaineally. h'urther, calc-spar 
is anhydrous and infusible, so that there can he uo (juestion 
that the fluid eonditiiui of the surface molecules is neither 
due to their solution in water of cryRtallisation nor to the 
reduction of the melting-point of the substance by pressure. 

In the case of calc -spar we may fairly suppose that the 
number of molecuh's which are lemoved on the polisli- 
ing leather is small eoinpured with the number which 
compose the mobile surface layer. In polishing metals, 
there is often a considerable <iuantity of metal removed by 
the polishing agent, as for instance even the finest emery 
becomes quickly clogged with metjd removed from the 
surface, while roughed leather becomes discoloured from 
the same cause. lu the case of tlie emery, the tool edge, 
or the file, it seems j)robal)lc that the flowing is caused by 
the seizing of the metal of the surface by the metal which 
is lifted by the tool or ploughing agent, and moves over th<^ 
surface with it. When the final polishing stage is reached, 
the w'hole, or at any rate a large part of the surface, is 
“flowed” at the same instant, otherwise it would afterwards 
show striation or rippling. A freedom of movement has 
been conferred on the molecules which enables them to 
behave like liquid molecules. This freedom lasts only so 
long us the molecules are moving over each other under 
the action of the polishing agent. When the movement 
ceases, we must assume that the freedom also ceases, but 
not before the molecular attraction bus drawn the surface 
into a continuous covering skin, coiuparable in smoothucss 
with the surface of a liquid. In the ca.se of the calc-spar 
rubl>ed by leather, the under surface revealed by etching, 
show’s unmistakable sign.s of furrowing, but the unetched 
surface is perfectly smooth, with the smoothness of a liquid 
surface. Whether we suppose that the furrowing is caused 
by points on the leather, or wluuher it is caused by minute 
fragments detached from the crystal and carried along 
through the liquid-like surface film, in either case it is 
equally certain that the surface layer can only close over 
and mask the effects of the furrowing if it has been in a 
state of complete fluidity for a finite period after the exter- 
nally caused movement has ceased. We may, I think, form 
a mental picture of the operation at the moment when the 
external movement ceases, and the unopposed molecular 
attraction assumes oommand^nd maintains the movement 
till the moleculea have reached the more stable equilibrium 
of a continuous surface skin. Where the ploughing action 
has extended deeper than the range of the molecular 
attraction, the ridges and furrows remain, only their outer 
surface being covered with a film left by the moving 
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molecules. In the case of a brittle tender metal likt^ 
antimony, the liquid layer probably carries along with it 
such portions of the metal as have themselves escaped the 
flowing action, and have remained therefore as aggregafen 
of solid molecules. Any considerable mixture of such solid 
aggregates will make the flowing layer more pasty and 
less perfectly fluid. 

Two distinct facts are brought out by these observations. 
The first is, that by mechanical disturbance a considerable 
amount of freedom of movement is conferred on the solid 
molecules. The second is, that the molecules when in this 
state of freedom are under the control of the molecular 
attraction which determines the forms assumed by the mass 
of freed molecules at the moment when their freedom is 
about to cease through the withdrawal of the externally 
applied force. 

It may be interesting to compare this view with some 
others w hich have hitherto been held as to the flow’ and 
interpenetration of solids. 

We have already glanced at the experiments of Spring 
and at the conclusions which he drew from them. The 
phenomena with which he dealt clearly involved more 
than one form of molecular movement or activity. In the 
experiments in which a powdered salt was made to cohere 
into a solid mass, high pressure and high temperature 
acting for a considerable time were believed to be necessary. 
Head in the light of the observations which havn been laid 
before you this evening, it would seem that the flow and 
.aggregation resulted from three causes, namely, mechanical 
disturbance resulting from movement produced hy thi; 
application of pressure ; increased freedom of molecular 
movement due to increased temperature ; and lastly, to the 
interpenetration resulting from the diffusion of free mole- 
cules or ions. Into Si>rlng's three sets of experiments 
thes(‘ causes enter in varying proportion. In the third 
seru;p, in which different metals were alloyed by contact at 
a siitliciently high temperature, the factor of mechanically 
produced movement of the molecules was almost completely 
eliminated, the necessary molecular activity and movement 
being produced by heat alone. In this case it is probable 
that “ flow ” in the proper sense only occurred at the actual 
surfaces of contact, the rest of the union being brought about 
by diffusion, as in Koberts- Austen’s experiments with gold 
and lead. “ Flow ” I understand to b(‘- the trauslatory 
movement of molecules in a body ; while diffusion is the 
movement <d’ individual ions or molecules in the midst of a 
body of foreign molecules. 

Flow therelore re(|uires that a certain freedom of 
translatory movement shall he imparted to a number of 
iii<)lecuh‘s at once, either by mechanically applied force or 
by heat. 

We will now' con.sider those observations which bear on 
the surface fioir of solids under the influence of heat. 

For the study of these surface effects plates of pure gold 
were used. These were planished by beating on a polished 
surface, and polished by rubbing them lightly on rouged 
leather. The difficulty of obtaining a scratchless, untorn 
surface in a soft metal like pure gold is very great, but, 
fortunately for the purpose in view, a perfect surface was 
not needed, indeed the presence of lines of flow was 
sometimes an advantage. 

Fig. 19 shows the surface of the polished plate. This 
and the three following figures are direct photographs 
without enlaigeinent, by normally reflected light, with a 
3 mm. oil immersion upochroraat of I * 4 K.A. The magnifi- 
cation is X 1500. The lines of flow of the surface layer 
are di.stinclJy visible. 

Fig. 20 is the same plate after heating to between 700 
and 800“^ for 10 minutes. The surface film has become 
detached and broken up, evidently by the escape of air 
which had been imprisoned during the planishing and 
polishing operations. The surface has a viscous appear- 
ance, and the holes made by the escaping gas add to this 
effect. 

Fig. 21 is the same plate after further heating for an 
liour. The surface film appears to be aggregating and 
subsiding into the mass of metal below. 

Fig. 22 is the Rame after further heating for an hour. In 
this case, as exactly the same spot has been photographed 
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HH ia the preoediog figure, it 'la possible to trace the further 
t^uhtidence aud disappearance of the original surface film. 

Fig. 2«^ is another specimen of polished gold after beating 
for one hour. The ruffled surface again shows the effects 
of escaping gas. 

In Fig. 24, altera further hour’s heating, the final subsi- 
dence and the viscous flow of the surface are clearly seen. 

In the study of massive forms of metal, microscopic 
examinatinn can only he made by reflected light, either 
normal or oblique. 

Ily employing thin rthiis of metal supported on .a Irans- 
piiivnt material such as glass or mica, transmitted light 
juay be used, and we are thoreb}' at once put in possession 
of a powerful aid to the study of the structure utid be- 
haviour of metal in its attenuat(‘d forin«. 

This subject was studied by Faraday with that wonderful 
rare and resourcefulness which marks all of his experi- 
mental work, and the results of that study were published 
in the Bakcrian I^ccture of 1857. 'I'he lecture was entitled 
“ The Experimental Relations of ( Jold and other Metals 
to Liglit,” and he states that the researches described were 
uiidertakeu in the hope that some insight might he obtained 
into the influence of extremely small solid particles on a 
ray of light. While this was the main object of tlie research, 
u number of new and interesting observations on the 
chemical aud physical behaviour of the noble metals in 
tlndr most attenuated forms were made and recorded. In 
view of the particular object of the research, Faraday did 
not allow himself to diverge far into the side paths which 
opened off the main road on which he was travelling. This 
is much to he legret ted, from the point of view of the study 
of the physical behaviour of metals. A close study of the 
e\t)eriments, and of his reflections on them, has convinced 
me that had he allowed himself to wander a very little 
further along these side paths he would quickly have met 1 
and grasped the true explanation of the puzzling phenomena i 
which he had encountered. Had he doin' so, the only loss | 
w(>uld have been mine, for then 1 should have had no tale i 
to tell you to-night. 

I’araday began by dealing with gold leaf and silver leaf. 
11c found that tlu^ average thickness of a gold leaf was 
of an inch or “ T to i part of asiugle wave of light.” 
fjy laying the leaf on the surface of a weak solution of 
cyanide of potassium, he reduced its thickness to such a ; 
degree that he estimated “that 50 or even lOO might , 
be included in a single progressive undulation of light.” : 
According to this estimate, the thickness of the reduced i 
leaf would be to that of the original leaf, or about j 
of ail inch, or less than 10 g/x. He states that the | 
transmitted light was still green. Using the same method, | 
J hnve obtained a leaf so thin tluit over most of its area the 
light transmitted was practically colourless (thrown on the 
screen). If Faraday’s estimate of the thickness of bis 
alleiiuated leaf be correct, then we may take it that this 
colourless leaf is not more, and is probably less than ol 
the thickness of the ordinary leaf, or t, 77 oAt 7 u(T 
4 • 5 /x/x. At this degree of attenuation the melallic reflecting 
]»owor is reduced to such an extent that it is only visible 
when the leaf is held in a very intense beam of light. For 
the purpose Faraday had in vie^v, it was of the utmost 
im[>ortaDCO to determine whether the transparence and 
colour of gold leaf were genuine and intrinsic, or whether 
they were due to the effect of a discontinuous and granular 
texture. His conclusion as to the first point was “ that in 
spile of great irregularity in thickness caused by ribs and 
foldings,” yet “ in the best microscope and witli the highest 
power, the leaf seemed to be continuous, the occurrence of 
the smallest hole making the continuity of the other parts 
apparent,” and every part *• po88es.sing its proper green 
colour.” Using modern lenses of the highest resolving 
power, together with intense and critical illumination, I 
have confirmed these observations to the fullest extent. 


made that there has been retruclion of the gold into minute 
globular portions, leaving the glass uncovered between, 
liut b}' further experiments he shows that this is not the 
case when a moderate temperature is employed for the 
anueallug. The microscopic appearance still shows ihr 
same irregularities and the samo continuity, though the 
colour is changed. In tliis case also, my observation'', 
made under the more critical conditions, confirm those ol 
Faraday. Fig. IM is a photo-micrograph of an anuealed 
gold leaf by tiansmitted light. (Annealed gold leaves, 
supported on glass, were exhibited which were so trans- 
parent that small writiii": could easily be leud through the 
gold.) 

When the gold leaf which has been alter, d by heat is 
gently pres.sed hv the smooth rounded end oi' an agate 
pestle, the parts of the film which have been reached by the 
pressure are restored to the original green colour, aud the 
metidlie reflecting powiT of the leaf reappears. 

Faraday discusses the phenomenon of the alternate 
appearaucit and disappearunee of transparence and metallic 
I reflecting power without arriving at any satisfactory con- 
■ elusion. This discussion is again resumed by him after 
I the corresponding experiments with silver leaf have been 
; detailed. He found that silver le-if also ia continuous. It 
is much more opaijue than gold leaf, being also much 
i thicker (nearly four times as thick) (diagram, Plate I.). 

I When laid on plates of glass or rock crystal and heated it 
I became very translucent aud lost its metallic reflecting 
I j)ower, looking more like tin' film of chloride of silver, 
i which is produced when a silver leaf is exposed to chlorine 
1 gas. Fig. ,'M is a photograph of a piece of silver leaf 
which has been annealed at :i5!) . Befon* annealing, the 
leaf would have' so completely stopped all light that its 
photographic Image woiilil have been simply a silhouette 
ill black. When the silver leaf, altered by heat, is pressed 
by the agate burnisher, the im-tal becomes opiniue and 
recovers its metallic reflecting power. 

Faraday found that when a number of silver leaves were 
rolled together and lieuted in a glass tube to a temperature 
below the softening point of the glass, “ it was changed 
so that the light of a candle could he seen through forty 
thicknesses; it had not run together, thougli it adhered 
where one part touched another. It did not look like 
metal unless one thought of it as divided dead metal, and 
it even a})p‘.'ured loo unsubstantial and translucent for that ; 
but when pressed together, it clung and adhered like clean 
silver and resumed all its metallic characters ” (specimens 
of this “ silver wort” wore shown). 

Faraday at this point resumes the discu'^sion of the 
phenomena. I will again (piole his own words; 

“ When the silver is much heated, there is no doubt 
that the leaf runs up into particles more or h-ss separate. 
But the question still remains as to tho first effect of heat, 

I whether it merely causes a retraction of tho particles, or 
I really changes the optical and physical nature of the metal 
! from the beaten or prc.ssed state to another from which 
j pressure can return it back again to its more splendid 
conditions. It Hceras just possible that the leaf may consist 
I of an infinity of parts resulting from replications, foldings, 
and scales, all laid parallel by the beating which has 
produced them, and tlie fir.st action of heat is to cause 
theBe to ojien out from each other; but that supposition 
leaves imiuy of the facts either imperfectly explained or 
untouched. 4'he Arts do not seem to furnish any process 
which can Instruct us as to this conditiou, for all the 
operations of polishing, burnishing, itc., applied to gold, 
silver, and other metals are just as much fitted to pro- 
duce the required state uniler one view as under the 
other.” 

In this paragraph Faraday leaves us with two alternative 
suggestions, the one being that the metal may exist in two 
forms — the transparent, dead form, and the metallic reflect- 


Faraday’s nest experiments were on the effects of heat 
on gold leaves spread on glass or quartz plates. At a 
temperature much below the softening point of glass the 
appearance of the metal is completely changed. The 
metallic lustre and reflecting power seem to disappear and 
white light is freely transmitted. He discusses this pheno- 
menon from various points, of view. The suggestion is 


ing form ; the other suggestion being that the changes 
produced by heating or by pres-ure are purely due to a 
certain mechanical subdivision into films of the metal, 
the beaten leaf being like a Venetian blind with its louvres 
closed, the effect of heating being to open the louvres ao 
; that light can pass through freely. I must confe.s8 that 
I this last suggestion laid hold of my imagination, aud for a 
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considerable time seemed to me to supply the best expla- ' 
nation, not only of Faradny^s observations, but also of a 
number of independent observations of my own. But a 
more extended investigation of the whole iiuestii)n of 
surface structure has convinced me that its application 
is very much more limited than I had at first supposed. 
Under proper conditions these superimposed films are 
(tertainly produced, and one of the first effects of heating 
is to open them up (Figs. 20 «n<l 23). But these films are 
themselves translucent or transparent, and they are also 
undoubtedly coniinuous. 

1 now believe that the transparence which is developed 
by heat iu thin leaves and films is an intrinsic proi>eriy of 
the metal when it is in an unstrained condition, and that the 
highest degree of opacity and of metallic lustre is only 
found in surfaces which hav(; heem overstrained by the 
operation of huruishiiig or polishing. 

For the investigation of this subject leaves of gold ami 
silver are in many lespects not the most suitable forms of 
film. The foldings and ribs, and the genera! irregnlarity of 
surface and thickness, complicate the problem uunccc.'^sarily. 

By various eheuiicnl methods smooth eontiuuoiis filtns 
of any thickness can hi‘ obtained. With these films the 
difficulties of examination are much reduced, and many 
troublesome features can be safely e iminated. 

Films of gold, silver, and platinum have been made 
which ranged from 10 20 ju/u. in thickness; and on 

annealing b^* lieat these iilms have become highly trans- 
parent or tninsluceut, while their smoolhncss and eonlinuity 
have been greatly superior to th.it of gold and silver h‘af. 
With the.se films before us, it is possible to feel ‘piite sure 
that the transparence is an intrinsic property of the metal, 
and that it does not result from a merely mechameal 
alteration of its particles. 

Faraday describes how he prepared gold films of varying 
thickness and of great smoothness and <‘ontimiity by placing 
specks of phosphorus oii tlie surface of a dilute solution of 
gohl chloride. 

Filins made in this way wer*' annealed by Inciting on 
glass. Figs, l.') to IH show the effoets of annealing on films 
of various degrees of thicknc.ss. 

Before annealing, the thicker films (Figs, i;,, ic,, i7) were 
olive green by transmitto i light and had a lull yellow 
colour and metallic reflection by rcflec.ted light. 'I’lie 
thickest film lo) required a very intense light to 

show its green traiislucence. Fig. 10 had the same d('pth 
of colour as gold leaf, and Fig. 17 was thinner and paler. 
Fig. IH was much tliinuer than any of the others, showed 
iiardly any metallic reflection, and its colour was blue- 
purple by transmitted light. The thickne.s.s of these films 
ranged from 10 /xfx to 130 

After annealing, the colour of this tilm was rosi'-pink by 
transmitted light. The photograph shows that it wa.s quite 
continuous, hut with thickenings or aggregations distributed 
rejinlarly over tlie surface. Tlie photograph has been made 
somewhat dark in older that tlie structure may be shown 
more distinctly, but, as seen under the microscope, the 
surface was entirely free from dark or opaiiue patches. 

In Fig. 17 the retraction into globular or rounded forms j 
of greater opacity is very pronounced, but the eoiitinuous , 
Irausparant film covering the whole surface is distinctly 
seen. Under the microscope this film was of a vfry pale , 
pink colour, the thicker parts being of a slightly de**per , 
shade. The opaque-looking granul.’s of the photograph 
were reitlly of a dark brow n -green colour. 

In Figs. 10 and 15 the thickened patches are of larger 
size and of greater opacity. The transparent parts seemed 
as if covered with an irregular film of pink jelly dotted over 
with little rounded heaps. 

The bright gold and platinum paints made for ceramic ' 
gilding by the Gold iind Silber Scheide Aristalt of Frank- i 
furt, supply an excellent means of obtaining continuous | 
films of almost any tbickj^ss. In these paints the metal 
has been brought into' perfect solution in an essential 
oil- A plate of glass or of mica is smoothly coated with j 
the paint, which is allowed to dry naturally. It is then | 
heated iu an air bath to about 400'^, when the solvent oil ; 
and other volatile constituents are drtven off and a smooth ; 
bright metallic film is found firmly adhering to the glass. 1 
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At this stage the film is translucent and green by trans- 
mitted light. If the film is kept at a higher temperature 
for some time it becomes ihore transparent, and the cblour 
by transmitted liglii changes to blue or purple. By long 
continued heating the film assumes a frosted appearance 
by reflected light, and the colour becomes paler by trans- 
mitted light. 

These films arc sometimes blistered by air bubbles, and 
an excellent idea of their c'^utiiiuity and transparence is 
obtained by t :uefully examining the spot where a bubble 
has been formed. ISo horn-like and translucejit are these 
films that it was at first assumed that the paint contained a 
binding Ilux or frit, but, on careful inquiry 1 was assured 
by Dr. h rit/. Rocssler, uhe Kcieulific director of the Frank- 
furt VVork.s, that the films left on the glass arc pure gold 
and platinum and free from any flux or frit. iMg. 14 is a 
gold film of this kind which has been annealed to the purple 
stage. 

The thickness of a similar film w'as estimated by weighing 
the gold from a given area. Assuming that the density of 
tin* goUl in lliis torm is normal, the thickness \vas Idf) /xu, 
or about twice the thickness of a geld leaf. Under the 
miernscope the thickness, as seen at bubliK's and broken 
edges, set'iued to l>c much greater tiian this. These films 
show couciiisivi.'ly that annealed gold is certainly trans- 
lucent up to this limit of thicknc.ss (diagram, Plate 1.). 

In dealing with the surface flow caused by mechanical 
distnrbanee iu the earlier part of this lecture, the conclusion 
was reached that this pheiioiuenon is dm* to a certain 
fivcdoin being imparted to the solid molecules, the forma- 
tion of a smooth, liipiid-likc surface being due, as it is in 
liipiids, to tlie action of surface tcnsiou. 'The photographs 
of metal surfaces , already before you have shown unmis- 
takably that the (Mlccts of heal also confers on the solid 
molecules a freedom w'hich enables tlie superficial layer of 
molecules to beluive like a viscous liijuid. 

A tliird agency by which this freedom may be conferred 
upon the surface moliM’ulc.s is the apjilicatlon of solvents or 
partial solvents. The solvent w’hose effects I will now sh(uv 
is mercury. AVhen a surface of gold is exposed to mercury, 
the mercury at once terms a thin film of alloy. If the gold 
is gently heated so as to volatilise the mercury, the surface 
of the gold is k'ft in a frosted condition. 

The micro-siructure of the surface now reveals the very 
interesting fact that in volatilising the mercury has not left 
behind it a .sponge of gold as iniglit have been expected, but 
that the gold is now in the form of transparent granules of 
a deep g;old colour, whlcli give little or no metallic reflection 
from their surface. The explanation appears to mo to he, 
tliat at the moment of their separation from the mercury by 
heat, ihe molecules of gold are in a state of freedom which 
permits their mutual attraction to draw them together into 
granular or drop-like tonus. 

'riiis plieiiomenon is even more plainly seen when 
mercury is allowed to act iu the same way on metal films 
siqiported on glass. In this case, by the use of transmitted 
light, the micro-structure is seen to consist of granules and 
rounded forms. 

If a film of gold «)n glass is exposed for an instant to 
mercury vapour, the minute globules w^hieh condense on 
tlio surface spread with great rapidity through the gold, 
forming a transparent alloy. 

By gentle healing the mercury is driven off, and the gold 
i.s left in the form of a continuous film dotted thickly over 
with slight thickenings or mounds, which mark the points 
at which the alloy has been drawn up into aggregations. 

When a minute globule of mercury is placed on a gold leaf 
laid upon glass the mercury may be watched by the niicro- 
Bcope as it spreads between the many folds and iaminations 
of the leaf. 

The difterences between the laminated texture of the leaf 
and the closer and more liorn-like texture of compact films 
deposited by chemical agents is made very obvious when 
the behaviour of mercury on one and the other is watched 
by the microscope. In the leaf, thin streams of merdnry 
may/be seen shooting rapidly in all directions till the Whole 
surface is converted into an alloy. In the compact film the 
mercury creeps slowly and almost inobviously from p6int 
to point. In the one case the mercury molecules move in 
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a body from point to point, in the other ttley t*eem to diffuso , 
throujjb the substunee of the fiold, 'I'hib seems to oonfirm 
Faratiay^e view as to the laminar structure of leaves of 
gold and silver. 

Ill the foregoing sketch I have not presented the 
observed facts in the order in which they were made us 
the strictly chronological peijuem e is not so Avell adapted 
for presentation within the linilts of a single hour. The 
aspect of the subject to which 1 shall now invite your 
attention was really that which lirst jiresentetl itself to me 
more than three years ago ( Brit. Assoc, llcp., Glasgov*-, 
lyOl, 004. Troc. Roy. Soc., 72, -18, tilih). 

When a inolal surface illuminated hy ohli(niely redocted 
light along the line of its flow is iiiagnilied to from lOU to -JOO . 
diameters, the surface is seen to he ilottcd over with tiny spots 
of light like minute scales (Figs. :u . 4'), od, :>8, oil). 'I’hese 
spots are of various degrees of hriiilitness, and of various 
shades of eolonr. If the metal under examination is lead, the 
all-pervading colour is blue, ami the luiglit spots vary from 
bright 'while to a shade of bine hardy disiingnishable from 
the surroutidiiig grotunl colour. As ihe suifaee of the 
metal is made Hatter and smoothm- by poli>bing, the 
very bright sfxits hee.oine fewer or disappear altogether, 
and the fainter and more deeply c(»loured s)>ots reipiire a 
more intense light to reveal them. The spots which are 
(uily brought to ligld by intense light are altogether 
diitcreiit in appearance from tlie bright spots which are • 
\isible by light of low intensity. The.>e latter appear to 
he simply spots of light direetlv reflected fiom surfaces 
suitably inclined to the inciuent im\s. d'hey resemble the , 
lirok(?ii-up rellectious from tlu? rii)ples oii a dark sheet of 
water, 'fliey reveal very little of the surface structure, 
except at those particular little, patehes which happen to . 
he incliiit'd at the proper angle. ( hi a ulioto-mierograph 
tbey^ are generally surroundid by a blurred halo, 'fhe 
dleot of the fainter spots is tolall}- ditfereiU. However 
intense the illuminating beam may he, they retain their 
distinct form and colour, and the imjueS'iou made on the i 
e‘ye is, that the forms an; vis. hie in virtue of a general 
light and trausparenee over th*‘ wliole .surface. Any 
lu'ight reflecting s))ots of tlu; lirst class whieli may he 
• imnltaneously visible with those of tlu‘ second class, serve 
■e emphasino the diltcrcncc lielweeii the two appearam es. 
The view 'which lirst oicurred to me was that the faint 
spots constituted a certain seali'-like umler-strueturc whieli 
Avas being seen through a greater or less thickness of 
transparent film ; the depth of colour being determined by 
the thickue 9 .s of the coviTiiig^ film. 'I'he dilfieulty which 
presented itself in acc(‘pting this view was in imagining 
what could be the nature of the scale or jilates which, when 
submerged in a medium of their own suhetanec, could still 
act. a.s minute reflectors, 'fliis ditHeulty could only ho met 
by supposing that ilie physical structure of the scales was 
so difleient that they could behave towards a ray of light 
in a markedly diflfereut way from the medium with which 
they were surroumh’d. It is uunfcessary tn trouble you 
by detailing the diflieulties prcseiiled by this view of the 
striioture, and the various sii[)])os;tioiis by whieli attempts 
were made to explain away or iric<‘t tlmm. 

Transparence of metal Siubstanee having been proved, 
and the flow under the influence of surface tension having; 
also been established, the true explanation of tlio spiculur 
ajipearauee followed not very long after. 

Tne spieular appearance is caused by a granulation on | 
the surface, the gathering into luouuds of a transparent or ; 
translucent material (Fig. 36). 'I’his granulation is re- i 
inarkably uniform in its superticial dimensions, but varies ^ 
enormously in thickness. Granules may be formed which ; 
are nearly complete spheroids (Fig. 3.}). 'fhe appearance ; 
of these indicates most plainly the part play^id by surface : 
tension in their aggregation. They are neither f more nor ; 
less than solid drops. On metal .surfaces frosted by heat | 
or by solvents the drop-like form is most obvious. - 

In thin films laid on glass, and also on the eurfaee of I 
partially polished metal, the granules may be so thin as to i 
he absolutely invisible except hy obliquely reflected light, j 
Their radius of curvature becomes very great, so that even j 
optically they are practically flat. This disc of cardboard : 
is a model on a scale of 1:250,000 of a thin granule; its ’ 


diameter is .'>00 mm., and its thickness is 1 mm. A\>u may 
very naturally ask on what grounds these statements aS to 
dimensions are biiseil. In anticipation of your question, 

1 will explain the matter as fully as time will permit. 

When the spieular structure by oblique light wa.s first 
ob'ii rved, one of the most striking features was the remark- 
able avetage uniformity in the units of structure. In the 
many metals examined the same amount of magnification 
was always necessary to bring thi^i structure into view. 
When the test of measurement by the eyo pu ce micrometer 
was aj>plied it was found tliat the si/.e of tlic units varied 
between 1000 and 2500 /u,u. 'I'he forms of these units are 
quite irregul.ir, varying from simple rounds to elongated 
and kidne\ -shiiped or slu ll-sliaped figures. The outlines 
ili|cl■l^^ce and blend into conqilex comhinations, which, how- 
ever, always nOain the same general characteristics as to 
for 11 and si/c. As is well kn.iwii to inicroscopicists, the 
measiircnu nt of the miigiiified image depends to some 
extent on the X.A. t)f the lens employed. Tlie cause of 
this is evident when it is rememhered tliat all visible images 
are maile up of minnto hriglit discs, just as in a half-tone 
hloek the picture Is built up of minute lihick dots. Jf the 
individual (tots an; simili the grain of the block is said to 
In; line, and the resulting picture may he fall of flue detail. 
If the dots aie large, even the naked eye re.solvos the 
pii ture into its eonstituent dots, ami no really minute detail 
i-an he reprodm ed. Any detail smaller than one of the 
d<:(s will eitlmr appear as a single fulFsi/a.-d dot or it will 
not appetir at all. This applies in e.xaetly the same way 
to microscopic images; the resolving power, or the power 
of showing minute details, is measured by the size of the 
ininut<‘ discs or aiitipoints of whieli the image is built up. 
The size of these <liscs is mainly determimal by the 
numerical aperture of the lens. 'I’lic great modern advance 
in practical microscopy has been coincident with the 
commercial production of lenses of high iinmerical aperture. 

Making dm; allowance for the foregoing facts, it is found 
that measurement of the micro images of granules or 
spicules by lenses of widely dilTercnt N.A.are in very close 
agreement. 'I'his fact is of impnilatict*, as it practically 
proves the objective reality of the spieular structure. But 
it is needful to keep in mind that in all microscaqiic vision 
we are seeing dilTr.iction images of the tiling, not the, thing 
itself as we should sec it by simple vision. 

From what has gone before, w e may safely conclude that 
the niicromctre uieasnrernetits of the granular and sjiicular 
structure may be taken as giving a fair approximation to 
the dimensions of the structural units. 

Turning now to tlie measurement of the thickness of 
granules and spicules, we may take it tliat the maximum 
is n'preseiifcd by the drop or globule whoso thickness is 
nearly the same as its other dimensions. If granules ®r 
spicules wt;re only visible in the surface of metals iu their 
massive and opafpie forms, the measurement of their thick- 
ness would be .extremely dillicult. Fortunately this spieular 
structure can he dovclojicd and seen in films of all degrees 
of transparenci*. .As the thickness of films can he estimated 
very closely, and in some instances actually measured, we 
are at once in possession of data for the measurcincat of 
the maximum thicknes.s which is possible for the granules 
conijiosiug any particular film. Let us start, tliercfon*, with 
a gold leaf of the standard thickness of 00 x It)-^'' mm. 
(=rOO/a/Lt). Wc know certainly that the grunulea with 
which it is covered cannot he thicker than thi.s. From the 
undoubtedly laminated structure of the gold leaf it is im- 
probable that th«; granules which are seen on its surface 
really occupj'' the whole thickness of the leaf; each lamina 
may he made up of separate granules. 

By floating the leaf on a dilute solution of cyanide of 
potassium, it maj' be thinned to almost any desired degree. 
If the eatiiiKiic that the thickness of a gold leaf tbinned 
by this method is 1 20 of its original thickness is correct, 
then the 90 gu of the original leaf has been reduced to 
4' 5 /i/4. Now, on the thinned leaf which was shown on 
the screen, the spieular structure, as seen by obliquely 
reflected light, is very distinct and well-marked ; therefore, 
we have in this specimen granules or spicules tvhich are not 
thicker than 4-5 g/i, while their superficial area ntmaina 
the same as it is in granules 20 times as thick. Taking 
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the average diameter of the spicule as 2000 /i/i, and the 
thickness as 4*5 yu/n, the ratio of diameter to thickness is as 
400 : 1 . But we are not by any means at the lower limits 
of tbickueSB, for, even by tlie cyanide method, thinner films 
can be obtained, not perhaps in large, continuous sheets, 
but still in pieces of quite respectable size. The thinnest 
gold films made in this way are almo.-t invisible while they 
jm; floating on water ; it is only when they are dried that 
they can be seen distinctly. Under intense illumination 
these films were entirely without rnotallic reflection, but 
appeared of a faint ros}' pink under the oblique light. 
The average thickness of gold films of this description is 
probably not more than 1 nfi. 

By chemically depositing silver on glass it is possible to 
obtain films of such thinness tliat they are invisible to the 
unaided eye. Only under an intense oblique beam is the 
spicular stnicture disc:lose<i. Even in a film of this thinness 
the changes of colour and opacity produced by annealing 
and by burnishing can he distinctly seen by the microscope. 
Various observers have measuied the thickness of metal 
films of minimum thickness, an<l figures ranging from O/ija 
down to O'^fjifJL have been obtained. I feel confident that I 
liave seen a well-defined spicular structure in films not 
thicker than 1 /a/a ; at this thickness there are probably only 
10 molecules in line across the section. The spicule at all 
degrec.s (>f attenuation retains approximately the same 
superficial area, so that the ratio of mean diameter to mean 
thickness, in the case of a 1/a/a film, is as 1800:1. When 
it was discovered that the “ granules ” seen in goH films 
were of this extreme thinness, the name “ granule *’ .‘Aecme<l 
quite inappropriate when applied to a figure whose thick- 
ness wa.s only -j-pVtr j and the name “ spicule ” 

was then given to these small units, ami has been used 
ever since. 

Now as to the cause of this particular structure in thin 
filnts and on the surface of solids, it is necessary to speak 
with caution. 

The appearance in every solid substance of a structure 
whose units are of so nearly the same size superficially, 
and the persistence of thi.s appearance us the film is 
reduced to an uliuost moleculiir thinness, is sutticiently 
remarkable. 

It is not unnatural to argue that those molecular attrac- 
tions which manifest themselves in liquids by the formation 
of drops and thin films may be held accountable for the 
similar appearances which occur in solids, seeing that it 
has been proved that the surface layer of molecules in 
solids can behave iu many respects exactly like a liquid 
film. If this were so, we might regard the granule and the 
spicule as marking arrest points in the development of a 
globnlar or drop-like form from a uniform layer of mobile 
molecules. 

The tendency of a thin stream of water to break up into 
drops under the intlueiice of surface tension is well known. 
The picture on the screen is taken from an in.stHiitaneous 
photograph of a stream of water breaking up in this way. 

In some of the photo-micrographs shown, notably in 
Fig. 33, it was pointed out that the ridges formed in 
the surface layer have a tendency to break up, as a liquid 
might do, into drops or granules. This is particularly well 
seen in the case of freshly-cut lead (Fig. 37). In this 
photo-micrograph the oblique pencil of light is striking 
across the line of the ridges. When the object is turned 
round through a right angle, so that the light strikes along 
the line of the ridges, the reflection is mainly from these 
granules, and the continuous lines of the ridges and furrows 
are no longer seen (Fig. 38). 

Tile breaking up of ridges into granules takes place even 
when the film in which they occur is of extreme thinness. 
This can be shown on the screen by painting a piece of 

lass with a liquid iu which a staining material has been 

issolved. If the thickaiss of the film is properly adjusted, 
flow lines are produced, and these are seen breaking up 
into minute flattened drops. The continuity of the film all 
over the glass is proved by the fact that some of the minute 
drops grow by swallowing the others till in time a com- 
paratively few large drops have taken the place of many 
small ones. This could only take place if the visible drops 
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were in connection with each other by means of acontinuouK 
film. This is just what takes place when a thin film of gold 
or silver supported on glass is heated ; thickening at points 
and granulation result, but a thin continuous film remains 
over the whole surface of the glass (Figs. 15, 16, 17). 

In its scale, the illustration of granulation now thrown 
on the screen is only a little smaller than the paint-brush 
illuBtration with which we began ; the phenomena observed 
can, therefore, only be regarded as roughly analogous to 
the microscopic phenomena of metal films. But it is 
possible to produce the true microscopic “spicular” 
appearance in a film of liquid of extreme thinness. A 
glass slip is touched by an oily brush, so that only the 
slightest smear is left on the surface ; this is very gently 
wipetl fill it has almost disappeared, only (he faintest dim- 
ness being visible when the glass is held under an intense 
liglit. ir the surface Is now examined under the microscope 
by obliquely-rertected light of sulficicnt intensity, ridges and 
“ spicular “ forms, the exact counterpart of those seen iu 
solid surfaces, are distinctly visible. 

The arguments and illustrations on which my preliminary 
propositions are based have now been presented to you in 
outliue. It only remains to refer very briefly to the 
hearing of these propositions on certain matters of general 
interest. 

TAe production of highly polished surfaces for reflecting 
purposes is an art of great antiquity, but it became of 
scientific importance only after the invention of the reflect- 
ing telescope. Tlie ]>ro(luction of large lenses and specula 
for astronoiiiical telescopes engaged the attention of the 
most distinguished astronomers ; for these, therefore, the 
art of polishing assumed considerable importance. Lord 
Rayleigh, in his Royal Institution lecture on “ Polish,” 
gives some most interesting particulars as to his own 
(‘xperiments on the conditions which determine tlie success- 
ful grinding and polishin^i; of glass. Lord Rayleigh seems 
on the whole to incline to the view that polishing and 
grinding are discontinuous ; that is to say, that polishing 
as a process is distinct from grinding. This view he holds 
in opposition to Herschel, who strongly expressed the other 
view, namely, “ that polishing was nothing more than 
grinding down large asperities into smaller ones by the use 
of hard gritty powders.” Lord Rayleigh suggests that “ so 
much discontinuity with the grinding action has to be 
admitted in any case, that one is inevitably led to the con- 
clusion that in all probability the operation is a molecular 
one, and that no coherent fragments containing a large 
number of molecules are broken out.” 

If the propositions laid befon* you this evening have 
been established, then Lord Rayleigh’s conclusion that 
“ the operation is a molecular one,” is confirmed and 
extended, for it is now shown that the removal of molecule^ 
from the surface during polishing is not the essential part 
of the operation, which in its essence involves the forma- 
tion of a mobile kiyer of molecules on the surface. 

So far as my observations have gone, I have found no 
exception to this ; all the siibstaoces examined have shown 
the same .signs of surface flow. Glass, agate, calc-spar, 
graphite, metals of all kinds, salts of all kinds, gelatin, and 
cellulose all appear to flow in the same way (Fig. 42). 

Some of the observations recounted in this paper seem 
to bring us a little nearer to an understanding of the colour 
and lustre of metals. I'hese phenomena are already recog 
nised as the result of some combination of the absorption 
and reflection of light. We now know that the reflecting 
surface is itself transparent and coloured, so that even tbi* 
most perfectly polished metal surface does not reflect the 
whole of the light it receives, a portion of it being lost b} 
absorption in the transparent film. The dejith of the 
colour results from the relative proportions in which tlu 
light striking the surface is reflected and absorbed, ami 
this in turn is determined by the thickness of the trans- 
j parent film and the angle at which the rays pass through. 

The majority of metals are white or bluish- white, theii 
transparent film being blue. Copper is pink, and it' 
transparent film is red. Nickel is warm greenish- white, 
and its transparent film is bottle-green. In these metals 
the colour may be fully accounted for by assuming that 
a portion of the white light they reflect is tinteil by 
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paoiage through the coloured Blm. The thicker this film 
is, the more strongly is the light tinted. 

The warm pinkish-white of bismuth cannot result di* 
rectly from the colour of its transparent film, which is of 
a deep iudigo-blue colour. Whether the warm tint is caused 
by a film of oxide or whether the metul is truly «lichioic 
has not yet been ascertained. 

Gold, with its yellow-red reflection and green trans- 
parence, may fairly be held to be dichroic. Its ruby 
colour seems to be in some way associated with the 
reflection of light by thiu films, and does not necessarily 
indicate the existence of two transparent forms, a green 
and a red. The thin films prepan'd by partially dissolving 
gold-leaf in cyanide solution exhibit an appearance of pink 
translucence only when a certain amount of light is reflected 
from their surface. By transmitted light the films are 
colourless according to their thickness. 

Some of the effects of metallic lustre may be due to the 
presence of coloured films on the polished surface. Every 
change in the incidence of the light falling oti the surface 
alters the depth of film through which the light has 
to pa.ss, and produces variety and play in the coloured 
reflections. 

There is no expression in use which properly deserihes 
the peculiar lustre of a perfectly scratchless, perfectly 
polished metal surface. Polishers themselves speak of a 
“black polish,” but this mayeijually well refer to a scratch- 
less polish on any surface. 

Prof. Flinders Petrie has spoken of it as a “ wet lustre,” 
and the expression strikes me as a happy addition to the 
nomenchuiire of metallurgy. 

1 am hopeful that the discovery of the formation of thin 
films or layers of mobile molecules on and between the 
surfaces of solids will help to clear up some of the mystery 
which surrounds such subjects us plasticity and Jlow in 
solids and the causes and elfecls of orerstrairi and elastic 
fifiyue. 

Of more direct interest to the chemist is the possibility 
that light may be thrown by this line of stiuly ou the action 
of contact suhstaitces, or solids catalytes, and ou the 
separation and yrowth of solid agyreyates in liquids an I 
qascs. 

With reference to the first of these questions some 
interesting observations were made a few months ago (»n 
tlie part played by extremely thin metal films in aeceliTaiing 
chemical action. In these experiments, films only a small 
fraction of the thickness of a gold leaf were found to be 
as efficient in promoting ehjiuuical eom])lnation as much 
thicker films hud been. So far as I can sec there is no 
advantage iu using a film more then a few molecules 
iu tliickuess. If this belief can be confirmed by more 
exhaustive experiments, it should be possible to find means 
by which valuable materials like gold or platinum may be 
presented in films of minimum thickness and of almost 
unlimited area. A cubic inch of platiuum spread in a film 
five molecules iu tliickuess would cover an area of over 
seven acres. 

As the time at rny disposal, and I fear aUo your patience, 
is more than exhausted, these matters of speculation, how- 
ever fascinating, must be left for future development. 


^fiucaiStle 


Mediuy held on Thursday ^ October 8lh, 19U;h 
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The CnA.iK.MAX, in pre.senting the Saville Shaw Medal to 
Dr. Williuin Campbell, said that it was fitting that a 
memorial to the late local secretary, should take the form of a 
medal to be awarded to a student of the Durham College 
of Science for work done in inorganic chemistry or metal- 
lurgy, for those were the departments of the College with 


which Saville Shaw was for so long associated ; and that 
no fitter recipient than Dr. C^amphell could bo imagined, 
iuismuch as he bad received his earliest instruction in 
metallography from Saville Shaw, and miglit justly Ik* 
described as his most distinguished pupil. 

IVof. I^oui.s said that as one of the two responsible fur 
recommending that the medal be awarded to Dr. Campbell, 
he was guided by the recollection that Saville Shaw’s own 
work was in that branch of knowledge known as metallo- 
graphy, and that a study of the physical Btructiire of alloys 
gave valuable clues as to their importance in the arts, ami 
lo the failure in some of thiur iipplieations. In this 
direction a small band (d‘ men was doing most valuable 
work, not the least of wlnun was one of the Section’s luost 
di^tin 2 ui^hed members — .Nfr, Stead. 


CIIAIB.M.IN’S .V DURESS. 

THE DIKE AND WORK OF JOlf.V GLOVER, 
INVENTOR OF THE GLOVER TOWER. 

«v nil. ,1. r. j)UNN. 

The idea having been mooted that a series of short, 
biographical accounts of imui who bad made their 
mark on the history and progr«*ss of chemical industry, 
especially of those who have been connected with this 
Society, would be iuteresting and perhaps useful, I have 
endeavoured to get together materials which should enable 
mo to give you a connected, if brief, account of the life 
and work of one who certainly has inttueuced fundamentally 
at least one important brunch of chemical industry, who 
was connected w ith our own district, was a member of this 
Section, ami was the first medallist of our Society— the late 
; John Glover. 

Tu ray earlier years, and especially when 1 was Secretary 
of the .Newcastle Chemical Society and of this Section, I 
.saw something of Mr. Glover, ami knew enough of him b» 
admire many points in his character; but I never knew 
him intimately, ami my ac<juaintunce with him was only 
towards the end of his activ»‘ career ; nor should I have 
been able to give anything hut a very meagre account 
of him, liad I not been Iielped by many of those, his 
relatives and friends, who knew him much better than 1, 
and who have responded most kindly to my request for 
information reg«irding him. May I, at the outset, offer 
^ to them my thanks : to Mr. ^Vm. Glover and Mr. Ilenr> 
Glover, his sons, jind his daughter, Mrs. C. S, Swan ; to 
Sir liowthian Rell, Dr. J, W. Swan, Mr. John Pattinson, 
Dr. Lunge, tlie Rev. J. C. Street, and Mr. James Half 
of Dilstou, all of whom have given me either facts in 
regard to .Mr. Glovers life or lights on his character. 
And I have nat:ira]|y, for information as to his Avork, 
turned largely to that storehouse of fact and reference] 
Dr. Lunge’.s “ Sulphuric Acid ami Alkali.” With all this] 
1 fear my account is slill somewhat thin and incomplete. 

John Glover Avas born in Newcastle in 1817. IJttle 
seems to be known of his early days, but he was apprenticed: 
to a plumber, and in <lue course became a Avorkman in the 
craft. Even during his apprenticeship, his taste for reading 
seems to have u.sserted itself, fur “ when serving hig time 
, as a pinmber,” says Mr. Wm. Glover, “he always carried 
a book. His master had the contract for keeping in 
repair the ‘ pants ’ which supplied the town with water? If 
ever he had to wait owing to any cause when repairing a 
pant, he used to sit in the pant and read. His emplo^r 
also had a connection amongst the county houses — 
Jiavenswortb GdStle, Blagdon, &c. — and when they wanted, 
repairs they always asked for Glover to be sent, young as- 
he wfw, as his Avurk was done conscientiously. Many a 
time, 1 have heard him say, he avus tramping over the 
Toavu Moor at two in the morning, coming home from 
, RIagdon or some other country house. There was no eight 
I hours’ movement in those days.” 

j As a plumber, then, he obtained employment in the 
j Felling Chemical Works of Mr. Hugh Lee Pattin>oii. 

where the leaden chambers used in the manufacture of 
j sulphuric acid required a stuff for tlieir repairs. His active 
i mind, however, was not coutent Arith the mere cirrying 
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the surplus heat, iicd the baffling action is the same as in 
the other devices. Niedenfiihr ha,s sutrgestcd the use, 
between tlie chambers, of the Lunge-Holirmaun plate- 
towera. Ail his chambers, but especially the second and 
third, are made much smaller than us ml (al)«>ut 
1,()0() cb. m, in a set equivalent to an ordinary of 
3,000 cb. m.), the work of the remainder «d‘ the sjjace 
being done by the two intercalated towers. lie aUo uses 
a small plate-towt-r as the first of two (Jay>Lussacs, the 
second being an ordinary coke-packed towt r, 

The possibility of completely al)-<or]>ing a large excess 
of nitrous gases b}’ using a sufhcicucy of (iay-Lus.mc 
accommoda’.iou, and (»f c.unplrtcly recovering ll'(‘ gases by 
denitration irr the (Hover lower, has led to the .‘iy^tem of 
so-(^alled ‘forced working” (which has beam chictly 
attempted in Vrance), in which the whol(‘ process is 
hastened by having always juvsent a much higher pro- 
portion of nitrous gases than is iisujil in ordinary work. 
'Fhe reaction thus occurring more rapidly, it is possible to 
pass ibroiigh a given cbaiiiber space in a given time a 
much greater volume of the reacting gases ; and in order 
to obtain the draught necessary to effect tliis (ami also to 
acquire more perfect control over the regulation of tin* 
process), mechanical aids to or substitutes lor the eliimnoy 
draught ha\e been introduced. 

I'lic lu'toiy of the use of the fan has been traced by 
!\Iuhlhaeuser, IMnth, and others; fans for the purpose are 
made of hard lead, and now of stoneware, and are intro- 
dutu'd either after the (Hover towii* or before the (Jay 
I, tissue, the latter being now the more generally approved. 
Beiiker and Hartmann have lately pointed out that in 
this forced working with the use of the fan, it is more than 
(‘vtT important to carry away the heat of reaction, so as to 
prevent the temperature from rising too high; and tlicy 
have strongly advocated, in conjunction with the use of the 
fan, the substitution of sU'iim in tiu* chambers by water 
in tlie form of fine spray. 1 he t'vapotaiion of this water in 
the chamlar itself brings down ihe temperature to that 
most favourable to the rraetjon, and tlic outside production 
of steam is of course at the same tinn* saved. Hcnker 
and Hartmann give some quite extraordinary figures, 
showing the iucieased production ari.sing from the imc <d 
fan and spray. In one case a work u.'^ing T.SOO kilos, of 
pyrites per day had its consiiinpiion iiicreas«'d to 
i:3,Hl)0 kilos., or a reduction of chamber space from IS-'.) 
to 10*7 eh. ft. per lb. of sulphur burnt, i!» another tlu- 
daily production of acid rose from l(»,ooo kilos, to 
ii4,0():) kilos., corresponding to a reduction in chandler 
space from ‘23 to 15-3 cb. ft. per ib. of sulphur; while in a 
third the production <^»f acid rose troni lo to 17 tons d.iily, 
the ch-jmber space per Ih. of sulphur decreasing from 21 (I 
to 14*5 cb. ft. It is, however, not quite clear whether, 
with this great saving of chamber sjiace ami ecoinony cf 
fuel, the nitre consumption is also low. 

The principles on whicli most of tiiese pniposais are 
based have been already bronglit tvig. tluT and discussed by 
Lunge in his “ Sulphuric .\cid and Alkali ” ; and the modi ru 
<levclopim;nte of physical clicmistry have shown lliat tiie.se 
orinciplcs arc all in accord with one or other of the 
now well-known laws governing the jirogress of chemical 
reactions. 

Some of tho more recent of these propo.saIs liavo been 
made as the direct consequence of the study of the^e laws 
— in particular the law of ” mass action,” and the inflience 
of temperature in determinirg equilibrium heiwecn two j 
ojiposing directions in a reversible action— and it i*', 1 ' 
think, matter for congratulation th:it attempts at tho | 
improvement of industrial cbefuical processes should he j 
based upon such scientific foundations; their success is 
likely to be niore^^ttre, and progress in improvemeiit ; 
more steady, than when endeavour was made from a ! 
narrower outlook. These laws of chemical action were 
unknown when John Glover devised his tower ; but his i 
attempts to achieve his object were no haphazard process i 
of trial and error, but were based upon his knowledge of 
the science of his day ; and if it is to his credit that he did 
achieve, by the application of the science that ho knew, 
the objects he had directly in view*, of recoverlrg the 
nitrons gases and concentrating the chamber acid, it is also 
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a happy Circu'ustance that he should at the same time have 
achieved, by the operation of the laws of science that he 
did not khow, other ends that he had not in view, in th<» 
cnormoiiHy increased yield of acid in the tower itself. 

In LSfil .John Glo^e^ left M'asbington, and went to 
Wallsend, where, in conjunction with Mr. F. (’lark and 
Mr. .T. Maw.‘;on. lie founded the Carville Chemical Works. 
It was here tlnit he really worked out the idea of his 
tower; and aflei- some failures due to using too thin lead 
for the saucer, he soon arrived at practically the form which 
*8 in use at the pre.sent day. 

He took no jiatent for his invention, nor did he try to 
keep it secret. On the contiiiiy, he freely furnished 
information in regard to it to all who asked. Dr. Lunge 
tells me tliat in ISfio or l8Gfi, as a young chemist who had 
conic to Tyneside to see sortnr of its chemical iiidu-try, 
he was introduced by Dr. J. \V. Swan to (Jlover. who 
showed him over the works. “ A few years l.iter,” says 
Lunge, “ in iiiy then position as manager of a small 
alkali w-orks at South Shiidds, I called again upon Mr. 
(Hover for tlie purpose of seeing the tower which ^^ilI 
bring his iianic down to posterity. He received me with tlie 
greatest kindness, and provided me, although manager <>f 
a competing firm, most frankly and unselfishly with all and 
<*very infonnauon needed. lie did so to every visitor wlio 
applied to him.” 

llefon* very long the (Jlover towi-r, in s[)ite of opjiosition 
and adveise criticism (a full account of whicdi will be found 
in Lunge’s “Sulphuric Acid and Alkali,” V’^ol. 1), bad 
met with very widespread acceptance, and about 1870 1, 
(Hover and his sons were kept bu.sy designing towers 
to suit various installatioiis. The fees charged for tbesse 
plans represent the only pecuniary benefit Glo\«.*r ever 
derived from liis invention. 

The (’arville (’bemical \V or!;s went on for over 2<.) vears, 
Fvil days came upon the. chemical traih' of the Tyne (into 
the causes of this it is no part of my business to enter 
here), and many of the works had to close their doors. 
Among these, in IS82, were the (’arville Works; and .lohn 
(Hover’s active conneiUion willi chemical industry ceasial, 

'I’he rest of his life was .spent in retirement, as far as 
manufacturing work was concerned, and he found vent for 
his energies in various branches of philanthrofiic work. 
He was an active member of the ( 'oininittees of the Village 
Homes for Girls at Whitley, and the Discharged Prisonerb’ 
Aid Society, and was also one of the original members of 
( ommittee of the “ Wellesley ” Training Ship in the Tyue. 
In this he took for years a very great interest, and devised 
for the ship a most elTicient system of ventilation, by which 
he secured an equable temperature at all seasons of the 
year. 

In his later years (Hover gradually withdrew from 
his public work, and to a great extent from iutercourso 
with his fellows. This was due largely to his im'reasliig 
deafness, a luulady peeuliarly trying lo one of his genial 
and social instincts. Great as tliis dejirivution must havo 
been to him, however, he bore it with great fortitude and 
even contentment, and lived, quietly happy among bis 
books, and in full pos.session and active iisu of his intrl 
ectuul fucultie«. till the end of .Vpril l‘.)02, when he passed 
away at the ripe age of 85, Ho was full of years, and he 
was the recipient of at least one public honour, an honour 
which he appreciated very highly, and the recolleclioii of 
which must often have helped to brighten the cloud that 
settled over his later years; he was the first Medallist of 
this Society. In 1890 the Society’s medal for couspiciujus 
service to applied science was jiresented to him at tlu' 
Annnal .Meeting in London, and eloquent testimony was 
borne, both by the President, .Mr. Thos. Tyrer, and by 
Dr. Hiirtcr in a paper written for the occasion, to th** 
value and henefic of Glover’s inveotion. in replying, 
and thanking tho Society for the honour they had done 
him, he ended with a sentence of e.baracteri8tic modesty ; — 

1 derive great pleasure also from the thought that my 
name should be coupled with tliat of one so eminent in tie- 
science of chemistry as Gay-Lussac.” 

John (ilover was an aet’ve membep of the Newcastle 
(Jhemical Society, a very regular attender at its ineetingR, 
and a crntribuior oP original and always kind’y criticism 
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at its discussions'. He was President of the Society for the 
sessions 1870—187*2. His address in October 1870 con- 
sisted chiefly of sugfijcstions for investigations, and ranged 
over a wide variety of topics : sanitation and tlie germ 
theory of disease, the physics and chemistry of coal mining, 
losses in the Leblanc process, and analytical ditYereuces in 
the determination of sulphur in pyrites and of manganese 
peroxide in manganese ores. At the end lie said : “ tsonu; 
of you may have imagined that most of my recommenda- 
tions have a mere money value for their eml, and have not 
been made iu the interests of pun* science. If this i< so, 
it is not, I assure you, because I undervalue the pursuit of 
science for its own sake; for 1 belitrve that such of you as 
devote yourselves to purely seieiitifie Investigations, from 
the promptings of a pure and devoted lov**, may not, as 
your reward, gain material wealth, hut you will have 
formed, what is of infinitely gn-ater value, a uolile charac'ter 
and a capacity for eiijoyiiuuit wliich wealth eannot give.” 

In March 1871 he read a paper on the Adulteration of 
Portland Cement with Slag, and in his address in ( )ctolu r 
of the same year he dealt with a tojiic wliii'h na.s always a 
favourite with him, urging the younger luember.s to bring 
before the Society all their ob'^ervations and ditticulties, 
and pointing out that tli(‘ir ehlers, from their experience, 
were be.st qualified to give etfeetivc criticism, and from 
their recollection of their own 3 'outh most likely to make 
that criticism kindly and h(‘lpfiil rathci' than discouraging. 
In this resjiect what In* said was most certainly and in 
high degree true of himself. 

Glover was also for many years a nicmher of the 
Committee of the Literary and Philosophical Society of 
Newcastle, and on his retirem<*nt from activi* work on the 
committee the society <?reut^d him an liouorary meaih(*r — 
an honour which I believe 1 am the only one to sfiare 
with him. He w'as a man of great ent'rgy and strong will. 
Upright, honourable, of strict integrity, and devoted to 
duty himself, he c.xacted thosii virtues from those with 
whom he had to do ; hut though lie might hi? exacting he 
was always just. Ilia ideal of life was thi* formation of 
character, and the attainment of this end he always held u[> 
before his children. Effort,” he wTOte to one of them, 

is always nobler than success; but we sliould be thoroughly 
convinced of the fact that graces of character far exceed 
acquiremeuts (or graces) of the intellect in importance to 
the possessor.” At Washington he endeavoured, with 
the aid of his friend Joseph Cowen, who came over 
and addressed the men, to make all the w'orkmeu teetotal. 
*ln this he was largely successful, and had not only con- 
siderable satisfaction from the moral ])oint of view, hut also 
thereby considerably diminished his “ labour troubles,” and 
improved the regularity of his processes ami the quality of 
his products. 

There was, however, no sternness or moroscuess about 
Glover. He was genial and kindly, fond of social inter- 
course, enjoyed his pipe, which lie considered conducive 
to thinking, and, I am told, could sing Newrcastic songs 
very well. 

He had, naturally, many of the limitatioqs of the self- 
made man. If he accomplislred so much, through his 
ability and inventive genius, wc may well ask what he might 
have done had he had the advantage of thoro igh scientific 
training and many-sided knowledge. But he no means 
confined his intellectual activities to his professional work. ] 
He was a wide reader, conversant with much of the best of | 
our English literature, and given to thought and specula- 1 
tion on problems of the highest nature. These sides of > 
Glover’s character have been so well desenbed to me by j 
the Kev. J. C. Street, now of Shrewsbury, but formerly , 
Newcastle, a member of whose congregation and an { 
intimate friend of whom Glover formerly was, that I i 
make no apology for quoting, in conclusion, extracts in | 
Mr. Street’s own words : At this time he was in the j 
stress of his active life, but he had always leisure for high j 
things, and rejoiced to fit in every part of his work with 
everything that was uplifting. He was a moral and 
spiritual optimist, ardently believing in a supreme unity 
throughout nature, and in the ultimate good of all the 
human race. Amid all work and vicissitude he ever 
wore the white flo^^r of a blameless life, and kept his 


integrity clean and unspotted. Ho dignified his work, and 
made business a ladder by which he climbed to spiritual 
and mnral goodness. When, in his lovely home in Jesmoud 
Dene, ho w'and(*rcd with a friend among his trees and dells, 
it was a delight to listen to his high discourse, and to hoc 
the glow of his fine fnci* as he linkeil together his knowledge 
.about tlie beauties of nature ami his aspirations after God. 
He was a transparently cleau-sonled man. Me loved and 
sought after truth with unflagging zeal and courage, and 
knew not what it was to have even a momentary fear of 
whatever truth migiit reveal.” 

Mr. John Pattinson, in proposing a vote of thanks to 
the Chairman, referred to his own long friendship with 
(Hover, lb* 4‘n(lorsed what had been saiil of his personal 
eliaraeter ; tin* e\ample of his lib? could not hut have a 
happy intluent-e oa ilie livt'S of the younger members of 
the Society. 

Prof. Hi:i)SO\, having known (Hover for some 20 years, 
congratu'ated Dr. Dunn ami the Society on his portrayal 
of the cliaracteristie features of Glover’s lib*. Whenever 
one met liim one found tliat he took a great interest in 
both pun* ami applied seieriee, and tin*, advantage of this 
was seen in tlu^ manner in which he combiued both to 
perfect the tower wliieh had made him famous. 
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.MIt. ,1. T. WOOD IN THE CHAIR. 


THE KKLATIVE TANNING VALUES 
OF THE DIFFERENT SPECIES AND GROWTHS 
I OF MYROBALANS. 

j BY DU. .1. (iOUDON I’VUKEU VXD F. AIJSTVIV lU.OCKEY. 

i Cantribution from the London Leather Industries 
j Laboratories, Herold’s Institute, Bermondsey, 

i Mvrobalans i.s tlu* trade name given to the dried fruit of 
1 various .species of Indian Termintdin, The chief source is 
j the Terminaliii ehelndit, a tree 40 to riO feet high, which 
j is valuable also for its timber. Tlie mit.s, or fruit, 
, are about the size of a pigeon’s egg, some varieties being 
! round iu shape and smooth, others more elongated and 
I wrinkled. There are five chief varieties, called after the 
I di.strict from which they are obtained, the price and quality 
! of which vary considerably, whilst opinions as to their 
actual value in tlie tanning trade in this country are often 
I diametrically opposed, some tanners holding that J ubblcporo 
myrobalans, or J’s, as they are technically called, are worth 
more than Hhirnlies or B's, while others are equally strong 
j in their opinion that B’s are better than J’s. Some tanners 
! always purchase the higher-priced varieties, demanding that 
' the nuts shall be of a light green colour, and cut with a 
waxy cut, others prefer the darker, browner varieties, which 
are more powdery when cut ; and more than one case has 
come before the authors’ notice in which a tanner has rejected 
a delivery as being darker iu colour than the sample, and, on 
arbitration, got an allowance, in one case of over 1 /. a ton. 
Afterwards, the sample on which this tanner bought and the 
delivery on which he obtained 1 /. allowance were analysed, 
and it was fouml that themyrobalans delivered were 3 per cent* 
stronger in tannin than the original sample, which, according 
to the opinion of three arbitrators, who were all practical 
men, was worth 1 1, a ton more than the delivered bulk. It 
was, therefore, clear that a difference of opinion existed in 
the trade as to the real value of the different varieties apart 
from their market price. An attempt to ascertain the 
reason for this divergence of opinion was not very successfuV, 
as myrobalans are bought by one tanner for a purpose 
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totally different from that for which his neighbour buys a 
different variety, some tanners using them simply for their 
strength and their apparent cheapness when compared with 
the price of oak bark or valonia, others using them on 
account of their brightening colour, others because of the 
light'coloured bloom they deposit on and in the leather, 
whilst again many tanners value myrobalans on account of 
their power to produce liquors rich in natural acids to be 
used in the early stsges for plumping their young goods. 

The authors, therefore, undertook this investigation with 
the object of ascertaining, if possible, the exact qualities 
possessed by the different varieties. It was necessary not 
only to ascertain which was the strongest in tannin, but 
whether the tannin in each variety was of equal value, 
strength for strength, which variety gave the most bloom, 
which produced the most acid, and, lastly, and by no means 
the least important, to ascertain the difference in colour 
imparted to the leather. 

In order to carry out this work, Messrs. Fisher, King, 
and Co., of London, were good enough to obtain for us 1 1 
different samples, all of average (quality, and representing 
the different varieties and the different qualities or brands 
of these varieties, and, at the same time, were able to satisfy 
us of the authenticity of the samples. 

The first part of the v ork was comparatively simple, / /j., 
the analysis of the vaiietios, in order to ascertain which 
variety or classification contained the most tannic acid as 
shown by the standard method of analysis for tanning 
materials, and from the subjoiiu'd table (Table I.) it will be 

Table I. 

AnahjHcs and Tintometer Readings recalculated to 
12 per Cent, of Water. 

I ; j ' Tintoinetor Colour 
; Moasuremonl.s 

; I : ofSolutiou 

1 contaiuiiw icf) per 

i .5 Cent, of Tnniim 

■ \ ^ \ 6 measured iti 

5 3 . i 1 -cm. Cell. 

.3 H ' 3 . - 

3 A ! *0 I 1 

i .Sis u Ri*d. I Yellow.! hlftck. 

H t ^ 5^ , I i 

. ^ ^ ^ 

Picked Bhimley. 33*0 13*1 41*7 12-0 irn 2*5 

Bhimleyl 38*4 lU i 33*5 , 12*0 o ;t rs 

Bhimleva 35*2 14-2 .38*6 I 12-0 IM): r,*l 

Picked llajpore. 32-2 13’0 42*8 ; 12*0 l*n 3*0 

Eajporol .35*4 12*1 | 40*5 | 12*0 OP- 4*() 0*1 

Uajpore2 27*0 12*7 1 47*7 ! 12*0 2*5 ' 7*4 

PlckedJubbleporc 28*9 12*7 40*4 I 12*0 0*8 i 2*2 , .. 

Jubbleporel.... 30*5 14*4 37*1 ! 12*0 0*8' 3*4 

Jubblcporea.... 27*3 14*1 44i*0 12*0 , 1*3 5*9 

Vingorlaa 1 31*5 9*5 47*0 i 12*0 1*2 3*0 

Pair Coast Madras 3t*8 15*4 | 37*8 j 12'U | 1*2 ; 3*9 

noticed that B No, 1 appears to contain more tannin than 
any other variety, followed by J No. 1, then by K No. 1, 
and then by B No. 2. It is strange that the picko<I varieties, 
which are evidently picked by hand, and fetch a higher 

price in the market than No. 1 variety, in each case come 

out considerably low er in tanning strength than the No. Ts. 
We have ascertained that as the nuts ripen on the trees 
certain of these are picked off before the sun has had time to 
darken them in colour, and then afterwards, as the fruit ripens, 
the trees are shaken or the boughs knocked, and the fruit 
falls to the ground. It is then collected, and after reaching 
the warehouse, is picked over by hand in No. 1, No. 2, and 
sometimes No. 3 varieties, the colour being the essential 
point. It would appear that the colour of the fruit is in no 
sense an indication of the tanning strength, nor does it 
appear to be a true indication of the colour as shown by 
the tintometer measurements, and by the piece of leather 
hero exhibited, tanned with the various varieties, as in each 
case the samples picked by hand, picked specially for their 
appearance, are not only weaker in tannin, but give darker 
solutions, the leather also being of a darker colour than 
that tanned with the fruit which has been allowed to ripen 
further, and aftfpwards knocked down to the ground. 

Ones of os some years ago inspected a large number of 
myrobalans which had been sent over bv the Indian Govern- 
ment to the Imperial Institute, and aluiough the work has 
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never been published, and we believe is not yet complete, as 
far as we could then ascertain, the valuable work done by 
the Imperial Institute showed that the longer the fruit was 
left on the tree, and the riper it got, the greater was the 
percentage of tannin present, and although the external 
colotir of the nut was darkened in this ripening process, it 
had httle or no effect upon the colour of the liquor got from 
the myrobalans or upon the leather tanned with this liquor* 

To ascertain as far as possible by laboratory methods 
whether the tannin in each variety was of equal value, or, 
in more technical language, whether each variety possessed 
the same leather-forming value, the following experiments 
w'ere undertaken, lly means of a small copper leaching 
apparatus, a quantity of strong liquor was made from each 
variety of myrobalans. This liquor was made of such a 
strength as to eontain more than 5 per cent, of tannin, and 
after analysing by the hide-powder filter method, such a 
quantity was measured out into a flask as when diluted with 
water to 500 c.c. would give 500 c.c. of a 5 per cent, solution 
of tannin. To the strong liquor thus measured out, a 
measured quantity of water was then added to make 850 c.c. 
of solution. To represent the hide, 10 grms. of pure air- 
dry hide-powder was weighed out into a bottle of about 
3 litres capacity, and 150 c.c. of water added, and the hide- 
powder water turned in a churning apparatus for an hour, 
in order to thoroughly soften the hide-powder ; 50 c.c. of 
the 350 c.c. of myrobalan liquor was now added at intervals 
of half an hour until all the solution had been employed, 
when, as will be seen, with the 150 c.c. of water used for 
washing, 500 c.c. of 5 per cent, tannin solution had been 
employed. 

On completion of the tannage the whole contents of 
tanned hide-powder and liquor were removed to a filter 
funnel plugged with cotton wool, the hide- powder adhering 
to the sides of the bottle being carefully rinsed on to the 
funnel by means of the filtered liquor, no water being used 
at this stage. Wheu all the hide powder was removed from 
the bottle it was allowed to drain about 24 hours, being 
occasionally pressed down to squeeze out liquor which it 
retained. The whole contents of hide-powder were now 
placed in a weighed basin, and the total weight of wet- 
tanned hide-po'wder noted. After thoroughly mixing, a 
portion was weighed out to estimate contained water, and a 
further portion of the wet powder was weighed out, placed 
in a filter fuuuel plugged with cotton wool, and washed 
with a litre of cold-distilled water, in order to remove 
soluble matter not actually combined with the hide-fibres. 
After being allowed to drain in the funnel for 24 hours, 
with occasional pressing as before, the total weight of 
tanned hide was again noted, and a portion weighed out for 
estimation of water. It was now easy to calculate from 
these data the actual weight of hide-powder produced under 
the conditions given, and the loss in washing. In the 
following table are given the results showing the gain in 
weight obtained in the tannage, starting from 10 grms. of 
air-dry hide-powder, which was equivalent to 8*5 grms. of 
dry powder, and all the calculations are made on actual 
dry matter. 

Table U. 

Weight-giring Properties of Myrobalans, calculated 
la ioo Paris of Raw Dry Hide. 


i 

1 

PercentaKO 
Yield of 
Unwaslicd 
Leather. ■ 

1 

Units of 
Weight Lost 
on Waslimg. 

Percentage 
Yield of 
Washed 
Leather. 

i 

Picked Bhimloy .... j 

154 

! 29 

■ 125 

Bhimley 1 ! 

169 . 1 

i 36 

1 124 

Bhimley 2 1 

161 1 

1 .35 

; 126 

Picked Raj pore 

137 

17 

120 

Rajiwro 1 1 

146 1 

24 

1 Ml 

Eamore2 | 

Picked J u bblepore . . 

146 , 

19 

1 127 


; 33 . 

1 1&3 

Jubbloporo 1 

187 

f 3*2 

1 155 

Jubblepore 2 

1 187 

! 30 

! 157 

Vinfiforlasl J 

1 144 

1 SI 

; 11.8 

Pair Coast Madras . . 

1 161 

! 

114 


It will be noticed from the table that the different^ classes 
of each variety correspond fairly eloaely in their weight - 
giving properties, Jubbleporea being considerably more 
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valuable in this respect than any of the others, while the 
Bhimley and liajporc varieties show little difference ic 
the weight of leather produced after washing. It is also 
worthy of note that the No. 2 variety yields in every case 
the greatest weights, while the No. 1 quality seems usually 
to bo better than the picked, which, as above stated, are 
the least ripe. 

In carrying out these weight-giving determinations, it was 
necessary, as we have already pointed out, to make a quantity 
of liquor of such u strenotU that not more than .*3.j0 c.e. 
should be required to dilute to riOO e.c. of a solution con- 
taining 5 per cent of tannin. Tii order to judge approxi- 
mately when such a strength of liquor hud been obtained, 
we used the barkometer, a hydrometer used extensively in 
the leather industry for measuring the gravity, and at the 
same time giving a comparative idea of tannin strength. 
It was already well known that the readings of the harko- 
meter were extremely liable to be misleading when used 
for liquors of different age and character, the presence of 
large quantities of uon-tauning matters present in old 
liquors increasing the gravity, and consequentiy the 
harkoineler strength, while the taimin may he very low. 
With liquors, however, of similar age and character the 
readings of the barkometer usuiilly correspond approxi- 
mately with tanning strength ; c.f/., a layer liquor of .500'’ Bk. 
containing Ti per cent, of running matter, when diluted with 
water to 2 • 5 per cent, of tanning matter, will show about 
25" Bk. 

We have found, however, tliat the barkometer was very 
misleading as a guide to tanning strength with fresh 
myrohalan liquors, and Table 111. give.s the gravity in 
degrees barkometer of strong myrohalan liquors aud their 
analyses, and it will be seen that liquors of one barkometer 
reading show in some cases more, and in some cases less, 
tannin than li(ia()rs of higher barkometer reading. 



Tauli: III. 

1 Bark<micter 

Pen entave of 

Sample. 

j Streri^rili 

TaiuiiuK Matter 

j of Liquor. 

conUiintMl. 

Picked Bhimley 

1 Deprrc'c's. 

... 1 oO 

7 -.3 

Hhituleyl 

. . . ; lit 

71 

Bhimley 2 

... ' <50 

0-0 

IMckcd Rajpore ! 

... 

< ’r» 

Rjqport* 1 

... 47 

7*:t 

Rajporn 2 

... i «*">•*> 

8*0 

Piuke<l J ubblepoiv 

... 1 or. 

<5*7 

.lubblepore 2 

... 1 70 

S*1 

Vin>?orlas 1 e 

, . . i r.ii 

8*7 

Fair Coa.sfc Madras 

...i <52 

8*7 


Bloom.^- As has already been ptunted out, one of the chief 
attractions of myrobalans to the sole leather tanner is their 
bloom-yielding capacity, and it was, therefore, a matter of 
some importance to try and estimate the amount of bloom 
depoeitea under tannery conditions by the 1 1 samples 
under examination. For this purpose 50 grms. of each 
of the finely-ground samples wa.s pluci'd in the beaker of 
a rroftfer tanning extractor, and very sb)wly extracted, 
gradually raising the temperature to about GtP C. until a 
litre a strong myrab liquor wa.s obtained. This was then 
in each case poured into a large beaker and allowed to 
stand for seven days in the laboratory. Hy this time 
very Idrge deposits had occurred in the liquors made from the 
Jubblepore and Vingorla samples, while only comparatively 
small deposits had occurred in the liquors made from the 
Bhimley, Raj pore, and Madras myrobalans. 

In each case the contents of the beakers were now' 
tiltored, the deposit being collected on filter-paper and the 
.liquor passing through. This clear liquor was now' placed 
in similar beakers and allowed to stand for a further 
period. The deposit on the filter-paper was carefully 
washed- w'ith tepid water until 250 c.c. of filtrate had been 
obtained. This washing in tepid water removed some 
solnble matter, but the matter which remained was probably 
largely eri^nt^ly bloom (eliagic acid). In each case it 
!was HQfr plae^ in weighed basins, and dried until all the 
water had been driven off. The weight of dry residue 


thus obbiined rhows the amount of bloom obtained under 
these conditions from the 11 samples of myrobalans. 

In reference to the clear li(|uors, these were placed on 
one side for a further period of 17 days, by which time a 
farther quantity of bloom had deposited. This was 
filtered and treated as before, the amount of bloom de- 
po>ited on standing a further 17 days being thus obtalucil. 
The results are given in Table 1 in three columns. 
For practical tanning purposes, the figures correspond to 
bloom deposited from a liquor made by extracting 100 lb. 
of myrobalans in 200 galls, of water, the first column 
showing pounds of bloom deposited by allowing sueb a 
liquor 10 stand seven days ; the second column showing a 
further <lL'posit after tlic same liquor had stood an 
ad<litional 17 days; and the third column the total bloom 
deposit in 2 4 days from a liquor made from 100 lb. of 
myrobalans, and treated in the manner indicated. 

T'he results show that under these comparative conditions 
Jubblepore aud A'iug<u’la myrabolaiis are distinctly' 
superior to all the others from the amount of bloom they 
yield. A matt«*r of some importance also is, that with the 
three .Tubblepore .saniples and tlie Vingorla a large part of 
the bloom is deposited during the first period, while in 
nearly all the oth<‘r eases the greater part of the hloOui 
is deposiied during the .second period. It mtiy', therefore, 
be said that the sjimplt's of .Jubblepore and Vingorla 
myrobalans examined de[)osit their bloom very quickly. 

'fABI.- IV. 

PerLTutatje YivliJ of liloom ohtoined from Stvon<j 
MtfrolKilaH Liquor after Standini/, 


— 

7 Days. 

17 Days, ! 

Total. 

24 Days. 


Per Cent. 

Per Cent. 

per Cent. 

Picked Bhimley 

O’OH 

ri<5 

2*J4 

Bhimley 1 

1-44 

r.T) 

2*70 

Bhimley 2 

172 

2‘ti2 

t*:u 

Picked llajpore 


;roo 

.VM 

Raj pore 1 

(PUO 

:p54 

4*44 

Raj pore 2 

0‘S>8 

;po4 

4 *(>2 

Picked Jubblepore.. . , 

.•1*28 

8*4:3 

<P7I 

Jubblepore l 

<5*91 

2*1».7 

0*SfJ 

Jubhicpoic 2 

4'7<5 

8*rtS 

8- 80 

Vingorfas 1 

r.-ir. 

r(58 

H’HH 

Fair Coast Madras .... 


8 8 7 

■1*81 


Aciditi /. — When hides for sole leather come from the 
rounding table full of lime and are suspended in weak 
liquors, complicated reactions take place between the acid 
and tanin of the liquor.s and the lime in the bides, and a 
great deal of the success of sole leather tanning depends 
on the correct adjustment of these, and if there is just 
sufiicient acid to neutralise the lime carried in by the hides, 
they will tan and colour evenly, and the fibres be swollen 
in proper condition for receiving the weight-giving 
properties of the duster aud layer liquors. 

In modern sole-leather tanneries, however, where large 
proportions of extract are used, and the leather is not kept 
in the pits more than, in many cases, four months at the 
outside, it is obvious that natural fermentation of the 
noii-tanniu bodies of the tanning materials must take place 
to a much more limited extent than formerly, when less 
<^xtnjct was used, and the leather kept in the liquors much 
longer. From this it follows that the amount of natunil 
acid present in modern tan -yard liquors is in many cases 
less than was formerly' present, aud various means kre 
resorted to in order to increase the amount of acid in the 
liquors or decrease the amount of lime retained by the 
hides. In the latter case the use of boracic and lactic 
acid for surface deliming has increased enormously of late, 
while in the former case it is very common to add acids, 
such as lactic, to the early suspender liquors a.s a means 
of artificially increasing their acidity. 

One of the best materials for the purpose, however, and 
, one which is perfectly safe iq its action, is myrobalans. 

[ One of the most common methods jn . the sole-leather 
tannery is to add a certain quantity of ground inyrobalana 
to the handler liquors. These liquors are almost Invariabty 

c 2 
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passed down the tannery as suspenders, and where myro- 
balans have been added, sufficient acid is in many cases 
developed naturally to prevent the need for artificial 
acidification. Some tanners have also taken advantage of 
the acid-developing power of myrobalans by suspending 
hides from the rounding table in pure myrobalans liquor 
before passing to the ordinary suspenders. 

In view of these facts, it became of interest to see how ; 
far the samples under investigation differed in their acid- . 
developing power. 

In order to estimate this under comparative, and as far 
as possible under tannery, conditions, oO gnus, of each of j 
the finely -ground samples were placed in beakers w’ith j 
.•jOG c.c. of distilled water, ami allowed to stand, covered i 
up to jjrevent evaporation, for five days, stirring up at 
frequent intervals. 50 c.c*. of (‘uch of the liquors were now 
measured off, filtered until perfectly clear, and the acidity 
estimated in a small jmrtioii of it by titration with saturated 
lime-water, the point Avhon an additional drop of lime- 
water caused a permanent turbidity, due to the acids being 
neutralised, and the formation of insoluble “calcium taii- 
nate” (Procter’s method), being considered the end of the 
reaction. To the remaining myrobalan powder and liquor j 
(450 c.c.) an additional 50 c.c of water was added to I 
make up for that removed for the acidity determination, 
and the whole was allowed to stand for a further five days, 
stirring frequently as before. .50 c.c. was again removed, 
and the acidity determined as before, and th<; remaining 
4ji0 c.c. put back for further testing after another six days, 
this time no addition of water being made to make up for 
the liquor removed. Similar estimations were also made 
when the liquors had been allowed to stand altogether 
23 and 30 days. 

The results of these determinations are given in Table V., 
calculated as percentage of acetic acid developed, allowance 
being made for the liquor removed when the determinations 
were made. 

From an examination of the table it will be seen that, 
taking the three varieties of each sample together, the 
lihimley variety develops most acidity. If we exclude 
Jubblepore II. for the reason afterward.s stated, the 
Jubblepore myrobalans develop least acidity. On reference 
to the previous table it will be seen that this variety 
develops most bloom, and it is therefore of interest to note 
that the sample giving the greatest yield of bloom also 
gives the least acid. 

This fact is of some little practical importance. We 
have already pointed out that myrobalans have two 
principal uses in the sole-leather taiinerv, (1) as dusting 
material in the dusters and layers, and (2) to iocrease the 
acidity of the suspenders ; and as a result of our experi- 
ments, Bhimley myrobalans are distinctly superior for the 
latter purpose, while Juhblepores are much the best where 
bloom is wanted. 

As there was considerable difference in the amount of I 
acidity developed from the different samples examined, we 


Table V. 

J^cidity, in Terms of Acetic Acid. 

Pounds of acetic developed from lOG Ih. of myrobalans 
after standing. 


Picked Bhimley 

Bhimley 1 

Bhimley 2 

Picked Raj pore 

Rajpore 1 

Rajpore 2 

Picked Jubblepore 

Jubblepore 1 

Jubblepore 2* 

Vingorlas 1 

Pair Coast Madras 


„ 1 

0 

10 

10 

; 23 i 

30 

Days, i 

Days. 

Days. 

1 Days. 1 

I Days. 

Lh. 

Lh. 

Lb. . 

Lb. 

Lb. 

2*4 

3*7 

1 4*1 

4'H 

5*4 

3*2 

; 5*1 

1 5*8 , 

6*3 

6*4 

3*2 

I 5*1 

5*0 

6*6 

0*6 

2* 1 

3*9 1 

4*r> 

4*9 ■ 

5*4 

3*1 

4*3 ! 

4*7 j 

1 6*3 , 

6*2 

2*(; 

3*U 

3*9 

4*0 . 

rrt 

2*0 

2*7 

3 2 1 

1 3*2 

3*4 

I’O 

3*4 

3*8 


4*6 

3*3 

4*2 

4*6 

' 4*9 

0*3 

2*9 

3*7 j 

4*4 

4*7 

6*4 

2*0 

r4 

4*0 

i 4-2 

4*8 


* It is probable the acidity developed by Jubblepore 2 is 
abnormally high in comparison with the other samples, as this 
determination had to be niade when the weather was much warmer, 
and it is extremely probable this would produce more acul. 


thought it might be of interest to determine the relative 
quantities of sugar contained in the different samples. 


Pick<*d Bhimley 

Bhimley 1 

Hliimk'y 2 

Picked Raj pore. . . . 

Kajpore 1 

Rjijpore 2 

Picked J ubblepoi e 

.1 ubbleporc 1 

.1 uUblcporo 2 

Vingnrla.s 1 

Pair Coast Madras, 


Sugar. 
Per Cent. 
. .3 ’3 
. 3-5 
. 31 
. 3-2 
. 3 0 

. 20 
. 3T> 

. 3-7 
. 3U 
. 3*1 
. 3'i 


Messrs. l'ish(‘r. King, and Co. have been good enough to 
supply us with a list of maximum and minimum prices for 
the past season. These prices may of course alter with 
the season which is now commencing, as the price is 
regulated by the demand for a certain varietVj and also by 
the harve-t, one district giving possibly a good harvest this 
season which gave a poor one last. 






Average 

Price per 


Price per Cwt. 

, Price per 

Unit of Tan 





Cwt, 

per Ton. 


.f. f/. 


X. il. 

i s. d. 

s. d . 

Pick(‘d Bhimley .... 

7 li 




4 3f 

Hhiinlcv 1 

(5 

to 

(1 ioi 

0 7i 

3 53 

Bhitnlt'.v 2 

3 7i 

to 

4 3 

3 11 

2 2*6 

Picked R.ajiioro 

0 

to 

5 U 

5 1 

3 1*9 

Raj pore 1 

4 4i 

to 

4 lOi 

4 7i 

2 7*2 

Ilajpore 2 

3 7 4 

to 

3 9 

! 3 8 

2 7*8 

Picked .lubblcpore. . 

5 4i 

to 

0 D 

' r> 9 

3 11*7 

JiibljJepore I 

4 10^ 

to 

r» 0 

: 5 5 

' 2 11*0 

Jubl)lenort' 2 

3 lOi 

to 

4 3 

1 4 1 

' 2 11*8 

Vingorlas 1 

1 H 

to 

4 l(d 

4 7^ 

, 2 11 

Pair Coast Mtulras . . 

3 9 

to 

4 

4 0 

1 2 3*5 

Summarising the 

results 

, of 

the 

work, we have shown 


that, apart from price, Bhimley myrobalans come first for 
their aiad-developing power, while Jubblepores and V^in- 
gorlas yield the most bloom. Bhimleys also produce the 


best-coloured leather, and, taken as a elass, show the 
highest percentage of tanning matter. In order to compare 
the result of tannin determination w ith, the average price 
for each variety, we have calculated the cost of 1 per cent, 
of tannin per ton or of one unit of tan per ton, and in the 
above table it can be seen that the most expensive variety 
costs 4.S’. \\\d. per cent, per ton, the cheapest working out 


at 2.V. 2 * On. 

The authors trust that these results will be useful to 
the trade ; they have not ventured to theorise or draw 
conclusions from the results, as they are aware that so 
much depends upon the method of use aud the blend of 
the tanning liquors, but as the experiments were all curried 
out under identical conditions, the results are ifi each case 
comparable one with another. 

We desire to acknowledge our indebtedness to Mr. 
W. H. Gates for choking and duplicating many of the 
e X peri ine 


THE RELATIVE TANNING VALUES 
OF GREEK AND SMYRNA VALONIA, AND THE 
COMPARATIVE VALUES OF CUP AND 
BEARD OF EACH. 


BY DU. J. GORGON PARKER AND MR. FRANK LBECU. 

Contribution from the London Leather Indastries 
Laboratories, Heroid’s Institute, Bermondsey. 

The object of this research was to a.scertain, if possible, 
the relative value to the tanner of Greek and Smyrna 
valonia. 

Valonia is the trade name given to the acorn cup of the 
Turkish oak (^Qnercus aeg Hops'). It grows chiefly in 
Turkey in Asia Minor, and is shipped from the port of 
Smyrna, hence the terra Smyrna valonia. A poorer quality 
of the same grows in the islands of the Grecian Archipelago, 
and is known as Greek valonia. It must, of course, be 
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understood that tlie quality differs very considerablj*, accord • I 
iog to the district from which it is obtained. It is possible i 
to buy valoaia which is grown in one specified district, and 
to pay as hijrh as 16/. or 17/. a ton, and it is equally po.ssiblc | 
to buy a lower grade quality at the low price of 10/. a ton. 
According to the Board ot Trade returns, about a00,000/. 
worth of valonia are imported into this country yearly. It 
is well know n that the best varieties of Smyrna valonia 
seldom, if ever, come to this country ; all the finer cups arc 
sent to Trieste, where they are largely used by the Austrian 
and Bussian tanners, England taking the second and third 
qualities. 

It w’as, of course, impossible* for us to work on the 
or 14 different varieties that exist, as the tanners in this 
oountry do not as a rule know the disti ict in which their ' 
Yaloniu is grown, hut buy chiefiy ou the appearance of the 
<?ample. The authors therefon^ lelicd upon two of the | 
largest dealers in this material to supply them with a large ! 
sample of what they term “average” (piality. 'I’he iictnal ' 
material w'e \vf'rk(*d upon was made up of the dock samples 
'-r omc- ./w iiilli‘rent shipiucius '' .icu .I,.ss which had 
arrived in Liverpool during the past three years ; so that ' 
w’c claim that our sample is a representative sample of both 
I*^myrna and Greek valonia wliich has been used by the 
English tanners during that period. The relative average 
price per ton of these two sample's was, in the case of the 
^^my^na valonia, 11/. 10 a*.; and, in the case ot the Greek 
valonia, 9/. lO.v. 

An analysis of each was made, taking tw o-thirds cup auil 
oiie-fhird bcjird to re[>resent theb»ilk ; the cup was sepa- 
rated from the beard and analysed, and a separate analysis 
made of the beard. The following table gives the analyses, 
together with the colour of the lifpiors measured by tinto- 
meter, the colour being calculated on a solution containing 
per cent, of tannin in a centimetre C(dl. In order to get 
the exact shade of colour, the authors also tunned out a 
piece of calf skin in each of the solutions, and the resulting 
ieatlier shows a very distinct difference not only between 
the two valoiiias, but also between the cup and beard of 
each, the cup in each case giving a light yellow tannage, 
the beard in the case of Smyrna valonia giving a greyish 
tannage almost similar to sumach, w'hile the Greek beard 
gives a dark fawn colour, the cup and beard naturally 
•striking the average of the two. 

dkvni.R 1. 

Analyses and Tintometer Headings recalculated to 
per cent. Water. 

Tannin, /‘Vi Water. Red. Yellow. 

iimiim. yoluiilc. , 

^‘^1 •' - - ^ ^ _ j 

fSmyrna valonia , 12’r)0 | 4.107 i 12 00 ; I 'O r)’0 

„ cup... 30-09 12*7!l I 44*12 | 12*10 I 1*7 4T. 

heard. -tiRGl ' 14-45 ' 2i»*u;{ i 1201 ! 1*2 fl 

'Greek valonia. a2*07 ! 12*90 42*97 l*2*oo : 1*5 .Vi) 

cup.... ‘27 -:i 7 : 12-92 i 47-71 12*00 2*0 «;*7 

„ beard.. 41*03 ; 13-90 33*01 ^ 12*00 1*3 4*1 

W eijht-giving Properties . — To find the relative weight- 
giving or leather-producing qualities of the s.*iinj»les, the 
-authors adopted the same method as was originally devised 
by one of us, u/r., bv tanning out 10 grins, of prepan;d and 
purified hide-powder in a solution eoutaining exactly Ti per 
eeiit. of tanning matters ; after tanning, the total weight of 
the dried leather is taken, a portion of the same is washed 
to fre (3 it from uncombined tanmu, dried and w’eighed. 
This gives the tot.il amount of chemically combined tannin, 
tind also the amount which is mecbauieully adhering to the 
•hide-powder. In. Table IE. the results are given in per 
cent. 

Looking at the middle column, which is the most 
instructive, we note that in each case the beard possesses 
A taunin which is capable of giving the greatest weight 
to hide substance, there being a difference between the 
beard and the cup of Smyrna valonia of over ‘JO per cent, 
^and in the case of Greek valonia of 5 per cent. 


Taui.k II. 

Weight-giring Properties of Valonia, calculated to 
100 parts of Ham Dry Hide. 

I’rrccntaKt^ I IVu-ccuOiict' Units of 

vifM nf j >i('l<l ol I Weight lo?-t 

Unwaslieil M’ .ashed i by 
heal her. I.oalher. j Washing. 

IV‘ 1 * Cent, j Per Cent. 1 


Smyrna valonia 2orr>(» j 179*77 21*7.3 

(•u|> 249-41 li»l*7l 74-79 

laainl 222**29 1SS*S5 3.T44 

GrLa?k valonia ‘227*59 lilti*4l 91 ‘If* 

.. flip 2is>*54 I I99*:r. ! .’.n*l9 

board 20S*94 ' 173‘4t 31*<19 


It is interesting to note, in passing, the ilifferent dmisitici 
of the o per cent, solutions ; — 


’ Hk. 

S!n\ I'lia \ mIo.ii.i 19 

,, <‘np 3.-> 

.. hoard .‘it* 

(Jrnnk \ ali.nia 42 

„ (*iij) 4.1 

laaird .31 


The amount of “ bhxmi “ which the varioii.s varietie.s 
deposit upon leather is one of the most important con- 
siderations, us valonia is used very largely by tanners 
heeause of it*- weight-giving and firming «[ualifies, and uo 
doubt its cliief value as a firmiug tannage is the (piality it 
pos.sesse.s of depositing from its liquor ellagic acid, or 
bloom. Tliis is ileposired m t only in the leather, but also 
on the surface. In modern English tannages valonia is 
nearly ahvay-s used as a dusting material, that is to say, 
a layer of tiio dry ground materiiil is put l)etw<.eii each 
piece of leather in the tan pits, and left for some 
cinisidcrable time, varying from one lo six w’ecks ; during* 
this period it deposits this ellagic acid and eoat.s the leather 
over oil the suifa<*e with a thin layer of tins grey-coloured 
<leposit. 

In order to lind out the ])ereeDtage yicM of bloom, 
500 grms. of I'ach of the finely-ground materials were 
plaeod in a largo extraeiion beaker and extracted with 
boiling water until a lifjuor of 4.5^ 15k. wa.s obtaineil. A 
litre of the clear liquor from each sample w'as put into a 
large beaker and allowed to stand for Li days ; at the 
end of thi.s time the liquor was filtered, the ellagic acid 
being filtered off, wa.sbe*), dried, and weighed. lh(j liquor 
was th<*ii allowed to stand for a further period of 13 days, 
and the process repeated, the sauie being onci! more 
repeated after a further period of 13 days. Tlie results 
ill percentage yield of bloom, euleulaU'd in pounds per 
11)0 gallons of liquor, are given in the following table: — 


• — 

13 Days. 

j:i Days 
alter. : 

13 Days 
after. 

3’otal, 

.’59 Days. 

Smyrna valonia. 

l’«T (1'Ut. 

7‘«4 

Per(-’4*iit. 

2-09 

P<‘r (I'lit. 
1*23 

Per Gent. 
11*19 

„ eui» . . . . 

.S*13 

1*75 1 

l-*27 

11*11 

„ 1)4 an 1... 

7*99 

2*13 ‘ 

1*24 

11*99 

Greek valonia . . 

5*93 

L.15 

i*;d 

S*79 

„ cup 

9*9S 


1*U 

9*93 

„ bctinl 

9*17 

1 2*11 

1 * ‘29 

J 99 


It will he noted that the Srnyriia samples in each case 
give the highest quantity of bloom. This was to be 
expected from practical observations, whereas the Greek 
variety gives a miieli less quantity. It was expecte<l by 
the authors that there would have been a greater differeuco 
between the (juautity of bloom deposited from the cup and 
, beard, as a general impression exists in the trade that the 
1 cup is a better bloom giving material than the beard, and 
it is a comimm custom in many tan -yards to separate the 
cup and beard and to only u.se tlie ground cup for dusting 
tlie leather, extracting the bi-ard iu the extraction vats or 
leaches for liquor-m iking purposes. It must be borne in 
mind that the liquors were exactly the s*dme strength iu 
each case, but tanners must observe tint the liquor was 
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simply left to stand in glass vessels, covered with a piece 
of cardboard to keep them from dust, and the liquors were 
not in contact with leather. The authors, since doing this 
work, have left similar liquors standing 'vviih a piece of 
leather in each, and found that the presence of leather in 
the liquors accelerates the deposition of bloom. Therefore, 
although the above tabulated results are comparative, we 
do not state that identical results would he got in the tan- 
yard in contact with leather. One fact is, however, 
special notice, viz., that over 75 per cent, oi the bloom is ! 
deposited from the liquor within tlie first fortnight, therefore | 
it is questionable whether the custom which exists in some i 
tan-yards of leaving the goods in layers for two and three j 
months at a stretch is altogether advisable. The results j 
point to the necessity of lilting the layers at the end of a ' 
fortnight, or three weeks at the outside, dusting the goods ! 
away again with fre^li material for one or more similar I 
periods. 

The acid-forming power of valonia liquor was then ' 
estimated, and to this cud lOU gnus, of t‘aoh of the ground | 
material were placed in beakers w iih 500 c.c. of ordinary 
tap W' ate r at a temperature of 80"'' C. ; this was allowed to 
stand over-night. The next morning 20 c.c. was taken 
from each of the beakers, filtered, the acidity was now’ 
determined by titration with a saturated solution of lime 
water, the strength of which was known, and the results 
calculated in terms of acetic acid ; the contents of the 
beakers were stirred each day, and the. acidity of the liquor 
estimated every seventh day, six estimations being maile ; 
the temperature of the li(|Uor was also measured. 'I'he 
results obtained are as undti* : — 

Taui.k 

Acidity produced In 35 days, calculated as Acetic Acid. 

— • ' May 20, ;\rriy ‘27, June .Inn*' 10. .Imic 17- Jma* 2t. 

Tei' Ter IVr Per Per Per 

Cent, Cent Cent. Cent. C^'iit. Cent, i 

Smyrna, valonia ' (r22s ()’2l.a (CiSH u*202 ; 

„ cup.... 0*1(12 0’228 0‘2.s2 0-.‘>(lo tr.KK) O'.SIS : 

„ ht}ird..i 0*180 0'2 n 8 O'fWO 0',342 0*:i24 O'.^fjO 

Creek valonia . . I 0*2 10 o*2i»t 0*3AS o*,‘i0(} 0*3.30 0*300 I 

„ cup 0*28*2 0*288 0*3(i0 0‘32t 0*321 0*.34H ' 

„ beard...' 0*102 0*312 0*4U O* U12 0*312, 0* t71 I 

I 74® P, 7o® F. 0.') ' F. (tV' F. mueh i j 

j I ecldcr. ' ' 

In each case the liquor from the beard appears to sour 
quicker than thiit from the cup, and the Greek valonia in 
each case produces more acid than the Smyrna variety. 
The following tal)le gives the percentage of glucose in the i 
six materials : — 1 


THE I'ASTNKSS TO LIGHT OF LEATHERS 
DiEH WITH COAL-TAR COIiOURS 
IN MIXTURE. 

BY M. CHA8. LAftlB, F.C.g. ' 

Contribution from the Leather Dyeing Department, 
Herold’s Institute, London, S.E. 

The shades of colour produced on leathers by single 
dyestuffs are quite commonly not the shades of colour 
that are required in commerce ; the commercial shades 
being very generally such as call for a mixture of two 
dyestuffs of different colours. 

In cominuation, therefore, of his research, made in order 
to ascertain thi; relative fasiuc.ss to light of single colouring" 
matters when applied to leather Ghis Journal, 1902, 156), 
the author decUed to investigate the effect of exposing u> 
sunlight, leathers dyed with coal tar colouring matters ilk 
mixture, the fading periods of the leathers as dyed 
with the colours used singly having been previously 
determined. 

In this further research jiicces of leather tanned with 
sumach were dyed with various mixtures of two colouiing 
matters which had been found to tude approximately in the 
same length of time. As standards of measurement pieces 
of leather dyed with a single dyestuff known to be very 
fugitive to light were raaile use of. 

In the cabe of the acid dyestuffs the colours selected for 
mixture wt're chosen from those which laded in Period 1 
(nine days) of the first research, namely Naphthol Green B 
and Meth)i Kosin*-. 

Leather was dyed with these dyestuffs mixed in the 
j following proportions, th(^ total weights of dyestuff em- 
ployed being in every case the .same. The patterns were 
dyed for three-quarters of an hour at a temperature of 
48*^ to 50" (k ; :»u addition of sulphuric acid being made to 
the dye-bath equal in weight to the weight of dye.stuff‘ 
employed. 

Period 1. 

18 parts .Naiditliul rjna'ii ]>, toRt'Llu'r with 2 parls Methyl Eosinc. 
I'i .. » t 

13 ,, S 

•8 .. „ „ 12 

t » » » 16 

2 ,, 18 

Leather wa.s also dyed with mixtures of dyestuffs, u.sed 
in the same above proportions, selected from the following 
periods. 

Period 2. 

Acid Violet 6 IL J Turquoise Blue. 

Naplithol Yellow .'8. \( 'itronine A. 


TArr.i: V. 


'.ynin \ 

;i!nliJi 

2’{).'3 

.. 1 

iij) . . . 

1T4) 

1 



2* (I.-; 

VI il 

Ionia ' 

1 *.’)(> 





,, bcaru 1*55 

It is claimed for the aliove w ork that it is by no means 
complete. The authors look upon it as only a preliminary 
investigation, but trust the results will he useful to ihc I 
tanning trade. It is clear so far that the tanning value of 
the Smyrna variety, strength for strength, is worth con- 
siderably more than that of the (Leek variety; the colour 
of the leather is in each case much better. The Smyrna 
variety, strength for strength, produces 25 per cent, more 
bloom than the Greek, produces on an average 10 per cent, 
more weight, analyi-es only slightly stronger, and costs on 
an average 2/. a ton more. From the above results, the 
authors incline to the opinion that Smyrna valonia is 
worth to a sole leather tanner a full 2/. a ton more than tlie 
Greek variety. We would point out that, in spite of cure 
having been taken in getting accurate samples, we are of 
the opinion thac^he sample of Greek valonia is of con- 
siderably better quality than the average variety, and the 
Smyrna sample is. if anything, below the average. 1 


f Fast Acid Green. 

\(ktrouineA. * 

Period 3. 

r Acid Yellow. r Naplithol Yellow. 

[ Acid Green 3 IL f Bordeaux B. 

Period 4. 

Atlas Scarlet. f Acid Brown R. 

Bordeaux Fxtra. \ Hordeaux Extra. 

f New Golden Brown A 1. f Acid Violet 3 B N. 

I Guinea Green B. \ liordeaux Extra. 

f Indian Yellow T, J Naphthol Blue Black. 

\ Guinea Green B, \ Guinea Green B. 

Period 5. 

r Acid Brown D. / Bronze Acid Brown. 

\ Acid Phosphine JO. \ Crocein Scarlet R. 

I Orange 2. J Acid Brown D. 

\ Water Blue 3 B. \ Atlas Orange Y S. 

r Mandarine G Extra. 

\ Naphthylamin© Black 4 B. • • 

Period 6. 

]■ Azo Bordeaux, J Fast Red 21,528. 

\ Scarlet 4 R. ( Fonceau 4 li. 
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Period 7. 

r Crocein Scarlet 7 B. J Fast Scarlet R. 

t Acid Magcuta 0. \ Azo Fiavine. 

f Water Blue R; 

\ Quinoline Yellow. 

Period 8. 

J Ponceau G R R. j Ravnrian Blue 1) ll. 

\ Azo Fiichsin 8. ^ Cliromotrope C B. 

f Acid Violet o B. 

\ Violamiue 11. 

The various patterns of shades of colour obtained %vitb 
the above mixtures were exposial to li/;ht. and periodically 
examined t() note the progress of the fading. It was found 
that the fading of the shades proceede<l quite even!}', and in 
every case at the same rate as the fading of the leathers 
dyed with either, singly, of the two colours composing a 
mixture. 

The use of sulphuric acid as an adfliti(ni to the dyc-hath 
when dyeing leatlier with ‘‘ acid colours having beim 
coudemn(jd by the Society of Arts Committee on Lc.-ithcr 
for Bookbinding, the author matle experiments with a view 
to discover some suitable substitute (,I. Soc. Dyers and 
Colourists, Sept. 11)0,8). The outcome of the experiments 
was that, by the addition of a suitable amount of formic 
acid to the dye-bath it w'as possible to obtain, and that 
without any detrimental effect upon the leatlier, a depth of 
colour equal to that produced by sulphuric acid. Having 
ascertained this the author repealed a number of the above 
experiments, using formic acid instead of sulphuric acid in 
the dyeing, and also exposed (o light a large, number of 
pattern.s of leather dyed with single acid colours with the 
addition of formic acid. It w'as iouiid that the shades of 
colour on exposure behaved in every case exactly as had 
those produced w'ith the addition of sulphuric acid. 

In the case of the basic dyestuffs the colours selecled for 
mixture were chosen from tbosi' which faded in the periods 
from 2 to 7 of the first research, as follows : — 


Period 2. 

9 parts of China C4rcen, htgclher with 1 pai t of Chrvsoidme A (i. 
^ - parts 

t „ 


1 part 


Peritxl ;i. 


J Bismarck Brown G G. 
\ Cannella T. 

J Bismarck Brown G G. 
\ Phosphine 8 H B. 


J Methyl Green ( ryst. 
\ Bhosphiiie 3 it B. 

[ Cannella T. 

Methyl (ireen Cryst. 


I 


I 


Period 4. 


" Bismarck Brown 7 Kxt. 
Phosphine B. 

' Magenta. 

Phosphine R. 


f Phosphine R. 

1 Methyl Green Y S. 

J Methyl Green Y 8. 

V Bismarck Brown Y Ext. 


Period .k 


f Auramine ( one. f Auramino Cone, 

f .Methyl Blue. [ Khodamirie 6 B N. 

In dyeing with the basic colours the Jeathors were pre- 
pared previous to dyeing by treatment wdth a solution of 
tartar emetic and salt, afterwards being well washed 
previous to immersion in tlie dye-bath. 

The failing periods of the leathers dyed with mixtures of 
the basic colours were found to he identical with that of the 
fading of leathers dyed witii either of the single colours of 
the mixture. 

Experiments were also made to ascertain the effect of 
dyeing leatliers with mixtures of fast and fugitive colours. 
It was found that iii every case the fading proceeded exactly 
as in the case of leatlur dyed w'ith the fugitive colour; this 
faded, tlu^ fast colour remained. For example, a shade of 
green was produced by a mixture of Tiirquoiao Blue, a 
fugitiTO colour, and .Void Phosphiiio, a fairly fast colour. 
On exposure the blui3 faded quickly ; eventually the colour 
hecarao a shade of yellowish brown. shade of green 
produced by a mixture of Xaphthol Yellow S (a fugitive 
colour) and Wat(‘r Blue 4 B (a comparatively fast colour) 
gradually heearuo blue, the fugitive colour fading. Other 
mixtures of fugitive and fast colours behaved in exactly the 
same manner, that is to say, a fast colour in admixture with 
a fugitive colour does not apparently influence the fading 
of the fugitive colour. This may explain the fading of 
leathers (Iye<l with single dyestuff's noteci in the first 
r»‘scareh. The dyestuffs themselves were doubtless, in most 
cases, mixtuiH'S of two or more eolouring matters of different 
fading periods. 

In an article in the Berlin Fdrher Zeitutig it was stated 
that an addition of formaldehyde to the dyo-hath, when 
dyeing textiles with basic colours, increased tlie Fastness to 
light of shade produced. In order to test whether any 
increase 1 fastness of colour resulted from such an addition 
to the dye-bath w hen leather was umler treatment, leathers 
were dyed with the basic colours enumerated above, and 
an addition of formaldehyde made to the dye-bath. The 
fading of the sliades of colour so produced did not appear 
to he materially slower than when no such addition was 
made. In one or two (ases, notably in the case of the 
Methj'l Green ( rystals and Phosphine R B mixture, the 
time require<l for complete fading to take place wais much 
sliorter than when no addition had been made to the 
dye-bath. 
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L-PLANT. APPARATUS AND MACHINERY. 

Stoi'ing Infiammahic Liquids ; JVew Method for . 

Jliineke. C'licin. Ind., 1 1)03, 20, [-6], 503. 

lOssicNTrAi.LY the method consists in displacing air 
abov' ‘ho li(|ui(l b;' n indifferent gas, e.y , 
carbon dioxide, or, preferably, air containing 20 pei cent, 
of carbon dioxide, thus wholly preventing the formation of 
a gaseous mixture capable ot explosion. The inflammable 
liquid is contained in a closed tank, through the top of 
which two tubes, reaching to the bottom, are inserted. One 
of these serves as a delivery tube ; the other communicates 
with the cylinder supplying the indifferent gn.'s, through a 
safety tank of tlie same size as the first, placed in another 
room. To the tube ludwiMUi this second tank and the 
cylinder a branch tube is fixed, which is connected to an 
ordinary (J-shaped mercury manometer. The gas in the 
whole apparatus is kept at a pressur*^ of one-half atmo- 
s|)here, in consequence of wliich tlie liquid is foj-eed 

out at the delivery tube as soon as the tap in tluj latter 

is opened, its place being taken by the indifferent gas. 

Should the room take fire in wliich the tank is placed, 

the Ihjuid would he heated to such a degree that the pres- 
sure of its own vapour would drive it into the second tank, 
the gas t*scai»ing through the manometer, h'rom the second 
tank the liquid could not get back to the first, as the com- 
municating tube stops short just below the top of the 
second tank. — A. G. L. 

Knolisii Patknts. 

Acid-proof Vessels and the like; Ma7infael.ure. of . 

.1. K. Fiidd, How, Middlesex. l*dig. Pat. 21,650, Oct. 4, 
1902. 

AciD-KEsisTiNti vessels and other articles arc made of, or 
lined >vith a eoinpositiou consisting of hituuieu and parallin 
or ceresin wax, to which a binding agent, such as dry 
paper-pulp, silk-wash-, wood-meal, peat or asbestos tihiv, 
Ac., has been added in small quantities at a time. — K. A. 

Evaporating Brine and other hignids; Apparatus for 

. ,1. Foster, Glasgow. Kug. Pat. 20,836, Dec. 5, 

1902. 

The lieatiug vessel is made in two or more sections, with 
a central space in M’hich the liqiiiil circulates between 
them, forming a chamber in which the liquid is in com- 
jiarative repose. The heating tubes are constructed and 
arranged in increasing diameter from tlie oiitm- circle of the 
heating vessel inwards towards its centre, so that the hottest 
liquor circulates from the smaller tubes into and through 
the larger tubes. With this arnmgenieiit, a reduced tem- 
perature is obtained at the centre, to facilitate the formation 
and precipitation of the crystals. As an alternative or 
additional arrangement for lowering the temperature, a 
jacketed space through w hich a cooling medium is eircu- 
Jaled may hi' provided at the centre of the apparatus. 
(See also Kng. Pat. 12,190 of 1900; this Journal, 1901, 
562.)— -U. A. 

Separators i Centrifugal . M. K. Hamber, Colombo, 

Ceylon. Kng. Vai, 27,473, Dec. 12, 1902. 

A CKNTKiFUOAn up^wiratM.s for separating solids from liquids 
consists of a cylindrical box having tw'o walls each formed 
with a series of holes, which can be brought into register 


hv rotating one of the walls. Scrapers are fixed between 
the outside of the box and an external casing. (See also 
Eng. Pat. 774.'} of 1902 ; this Journal, 1903, 544.) — K. A. 

Cofidtiftsing Fumes formed in Volatilisation Processes; 

A v'dratus ‘J. MeKnight, Philadf'ij hia. P 

J’at. IS, 292, Aug. 24, ly03. Under Internal. Conv., 

; Jan. 1903. 

Ski: 1 .S. Pat. 737,003 of 1903 ; this Journal, 1903, 1038. 

— T. F. H. 

United States Patents. 

Products of Combustion [^Carbon DioA'ide~\ of Steain- 

Boiler Furnaces ; Process of UtUismg the . (x. A. 

Sehiitz, Wiitzen, (lermauy. U.S. Pat. 740,700, Oct. 6, 
1903. 

, See Fr. Pat. 323, .351 of 1902; this Journal, 1903, 493. 

-T. F. H. 

Furnace. ; Bererberatorg {^Hydrocarboii] lleatnig . 

S. Uren, Sacramento, Cal. U.S. Pat. 740,786, (_)ct. 6, 
1903. 

The enclosed heatiiig-chamher of the furnace has vertical 
sides and ends, with openings clo.sed by movable gates in 
I the side wall. The floor of the furnace is inclined down- 
wards towards one end, from which a discharge-passage 
leads, first downwards and thi*n, at an angle, upwards, a 
slag-hole being provided at the lowest depression of this 
passage. A burner inlet-passage is located in the end wall, 
in line above the discharge-passage and near the top of the 
, chamber, so that it discharges hydrocarbon fuel against the 
. opposite end of the chamber, from which the fuel is deflected 
and returned along the floor to the discharge-passage. 

— U. A. 

Furnace for Boasting Ores. The Niehols Chemical Co., 
U.S. A. Fr. Put. 332,065, 1903. X., page 1198. 

I French Patent. 

i Measuring Lupiidsy arid Mixing them with Milk of Lime 

or other similar JAquid Substance ; Apparatus for . 

(). Walter. Fr. Put. 331,842, April 23. 1903. 

i The apparatus consists of a vessel provided with a float, 

I which, us it sinks by the fall of the liquid in the vessel, 
j moves a system of rods whereby a plug at the bottom 
: of the vessel is closed, a jilug for the supjily of a further 
! quantity of liquid to it, and the plug in a second vessel 
allow ing of the escape from the latter of a measured quantity 
I of, say, milk of lime or other liipiid, are opened. As the float 
‘ reaches its highest point, the system of rods reverses the 
I action of the plugs. The rods also w'ork, by their move- 
i luent, an agitator in the milk of lime. By a variation of 
the apparatus it may include two floats, rigidly connected 
! togethi'r, and tw'o measuring vessels, supplied by an oscil- 
lating feeding arrangement. — VV. C. II. 

II.-PUEL. UAS. AND LIGHT. 

! Gas Purijication ; Simplified Method of , to completely 

I revorer Tar and Ammonia. Burgemeister. J. Gas 
I Lighting. 1903, 84, 102. 

I If the gas, as it leaves the retort or hydraulic main, be 
I saturated with aqueous vapour, then, by subsequent 
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vigorous cooling in the condensers, the whole of the tar is ! 
separated, as well as some of the ammonia^ carbonic acid, j 
and sulphuretted hydrogen. The cheapest method of intro- : 
blueing the steam is by dropping water into the ascension j 
pipes at the rate of 80 drops a minute (see also this Journal, ; 
1903, 203). For the removal of ammonia and other com- i 


Fig. 1. 



pounds from the gas, a water-spray washer (Fig. 1) is use<l ’ 
in the place of scrubbers. Water .supplied through the : 
pipe C pa.sses through the siphoii-pipe 11 to the nozzle ; 
above tbo stand-pipe A, and falls on to the disc J) (see ■ 
Fig. 2), which is about 10 ins. below thi* top of the vessel. 
About half of the li<iuid is converted into line spray, whilst 
the other half runs off to the e<lgc of the dise, which is | 
extended vertically downwards for about § in., and tlien 
falls on to tin* conical ring E (see Fig. 3), by which iilxuit . 
bO per cent, of the liquid is eoiiverted into spray, the j 
remainder falling on to the next cone, and so on. The ' 
washer has been tried on the large scale, and it is claimed , 
to be much simpler and to give bettor results with regard to j 
recovery of ammonia than the usual apparatus. — A. S. ; 

English Patknth. i 

Oas Producers ; Iwpts.in . (.^ Whitfield, Kettering. ' 

Eng. Pat. 14,077, June 21, 1902. i 

ti>EK Fr. Pat. 321,672 of 1902 ; this Journal, 1903, 205. | 

-^T. F. p. ; 

Gas Producers ; Impts. in . J, 11. Cb'orge, Worcester, i 

Mass., U.S.A. Eng. Pat. 10,203, July 23, 1903. 

The coal falls from the magazine, supported above the opening , 
at the top of the producer, into a rotating funuel-.‘«hap<*d shell, , 
for distrihutiug the coal, placed between the coal magazine and j 
the opening into the heating chamber. The shell has its upper ; 
and larger end concentric with its axis of rotation, to which ; 
the lower end is eccentric. A disc, slightly larger than the | 
opening in the bottom of the coal magazine, is placed I 
concentrically in the shell, with which it forms an annular I 
space, and impedes the passage of the coal when the | 
distributor is at rest. The joints between the coal dis- 
tributor and the heating chamber and the magazine are I 


water-sealed to prevent the escape of gas ; the water also 
cools the end of the distributor where it enters the heating 
chamber. 

For the supply of air to the bottom of the Ideating 
chamber, two or more conical hoods are arranged one abovt* 
the other, wdth the smaller at the top ; a separate air 
passage is connected with each hood. 'The air supply is 
regulated by a common damper, which closes one air passage 
while it opens another, whereby the relative amount of air 
which passes uj) through the bed of fuel may be regulated 
and distributed. — W. ( '. 11. 

Water-iias i Method of Manufaclurinij . J. ('lay, 
Ilebden liri<lge, Yorks. Eug. Fat. 24.371, Nov. 7, 1902. ^ 

Tiik nu‘tho(l consists in driving olf the more volatile gases 
from coal, as in ordinary coal-gas manufacture, and then 
forcing .steam into the residual coke. This is effected by 
forming a steam channel in the bottom of a fireclay 
Q-shaped retort ; tlic steam juisses into branches of tlie 
pipe, and from them, throiigli orilice.s, into the mass of 
inci;»ide8ce*-t "“oke in the r«‘tort. — W. C. H. 

Gejieraior-( ias ; Mmiufaciure of , and Apparatus 

used therewith. J. E. Dowsoii, Loudon. E’rig. Put. 
2.>,319, Nov. 18, 1902. 

Aiu, or air and steam, are admitted to the generator 
chamber, at the top and also at the bottom of the column 
of fuel, so that tiu* lower part is worked by an up-draught, 
and the upper bv a down draught, the gases formed lieing 
withdrawn through oiu' or more outlets situated inter- 
mediately between the top and bottom of the generator. 
The generator may he provided with an (external jacket, in 
which the air supfily is heated before admission to the 
generating chamber. — W. ( '. 11. 

{^Combustible'] Gas; Purification of . (■. 11. Schill 

and H. Lane, both of Hyde. Eng. ]*at. 26,195, Nov. 28, 

1 902. 

CoMnusTiuLE gas, on leaving the gent*rator and cooler, is 
treated witli a suitable oil, smdi as inferior mineral oil, or 
a mixture of oil and other liquid, preferably in the form o. 
a spray. The tar is said to be deposited in a solid spongy 
form, from which the oil can be recovered by pressure. 

— W. C. H. 

Gas; Aj>par(itus for Washing and Similarlg Treating 

. C. H. Scliill, Newton Iron Works, ( Cheshire. 

Eng. Fat. 27,917, Dec. 18, 1902. 

A VEurroAL cylinder having any eonveuieiit number of 
inwardly projecting dished plates with central openings, a 
rotating shaft placed in said openings, and having a series 
of discs tiTiuinatiug at a suitable distance from the walls 
of the cylinder and alternating with tlie dished plates ; 
means for suj^plying liquid to the top of the cylinder, gas 
to the bottom, and motion to the shaft. — F. H. L. 

Incandescent Mantles ; Manufacture of — , and Burners 
therefor. W. W. Adam and ]\1. A. Adam, both of 
London. Eng. Fat. 21,274, Sept. 30, 1902. 

The process of burning off and aeasoiiing the mantles 
consists ill subjecting the mantle stockings to the action of 
a flame, which is automatically changed from an oxidising 
or^over-amated” condition to thatofmaximuin temperature, 
and gradually raising the mantles from the burners during 
the action of this alternatiog flame. The burner is provided 
with a perforated cap or head of solid metal, with ribs, to 
carry off the heat and prevent melting or burning back. 
The alternating character of the flame is produced by 
adding secondary air passages to the burners, these 
passages being automatically controlled during the process 
by a lever which operates the sleeves over the passages ; 
the lever works in conjunction with the arrangement for 
raising the mantle stockings from the burners. — W. C. H. 

LTnited States 1*atent. 

Ore-reducing Furnace ; Means for Utilising Oil or Gas 

in . W. Kemp, Assiguor to M. F. Freeman and 

H. L. Wortheu. U.S. Fat. 741,504, Oct. 13, 1903. X., 

page 1198. 
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French Patents. 

'^Dawson'' Gas Generator. L. Martin. Fr. Pat. 331,835. 

. April 15, 1003. 

The body of tlie /^merntor is surrounded by u casing, thus 
forming an annular space which is open to the atmosphere 
at the top, and at the bottom communicates with the space 
under the grate. The air for combustion enters the annular 
space, and in its downward passage becomes heated partly 
by contact with, and partly by radiation from, the wall of 
the generator, and at the bottom passes over the surface of 
water in aii annular trough, Avhere it becomes charged with 
steam and then enters under the grate. — W. C. H. 

Oil’Gas ; Mnnufavturv of , 11. Blau. Fr. Pat. 

332,115, May 10, 1903. 

The process <»f luamifaeturing oil-gas by expatisioii or 
rarefaction with pennanent gases is combined with a 
nietliod of more or less completely removing these perma- 
neni gases from the mixture by fractionation or absorption. 

— \V. C. H. 

Oil-Gas ; Manuf tctnrr of T. Settle and \V. A. 

Padficld. Fr. Pat. 332,207, May 20, 1903. 

Ski: Eng. Pat. 12,5:»2 of 1902 ; this Journal, 1903, 7S9. 

—T. F. B. 

Incundesccnce Mantles; Process for Mahifuj , Trans- 

pnrtahle. A. Up[ieiilieiiii and B. Feuer. Fr. Pat. 
332,223, Mu V 19, 1903. 

See Eng. Put. 27,821 of 1002 ; tliis Journal, 190,3, 019. 

— T. F. B. 

III-DESTEUCTIVE DISTILLATION. 

TAE PEODUCTS. PETEOLEUM, 

AND MINEEAL WAXES. 

Petroleum from Berikei [DagliestaUy (Caucasia']. K. 
( 'haritsclikow. Westnik shirow. wescht.sch., 1903,4, 32. 
( 'hcm.-Zeit., 1903, 27, E(‘p. 250. 

The occurrence of petroleum at Berikei lias been known 
for 20 years, but only in 1894 were borings made. In 
1898 the production was still only 13,000 pouds, hut since 
then great progress has been made. In quality the oil is 
intermediate hetweeu the Baku and Grosny products. .V 
specimen, of sp. gr. 0*8()18 and flash point 40'^ gave on 
distillation : — Petroleum spirit (up to U)0’ 1 *57 ; ligroiu 

(100° — 150° ( 5*85; kerosiii of sp. gr. 0 8045 and flash 
point 28° '.5 ('. (1 50 ' — 270° C.), 29-42 ; and residue of sp, gr. 
0* 9194 and flush point 127° C., 5t)'85 per cent. Another 
specimen, of sp. gr. 0*8741 and fhn-h point 39-5° O., gavi* ; — 
Spirit and ligroiu (up to 150° ( 1 • 5 ; lighting oil of sp. 
gr. 0*7957 and flash point 28 *.5° C. (1.50° — 270° C.), 34*5; 
and residue of sp. gr. 0*921 and flash point 127° C., 60*7 
percent. The residues hud a viscosity (Engler) of 4 ’SO. 
The fraction of lighting oil deposited a considerable amount 
of coke. By purification of the crude kcrosiii with 1 per 
cent, sulphuric acid, about 28 *9 per cent, (on the original 
oil) of the best kero.sin (Mark 1.) was obtained. The 
characteristics of Berikei petroleum are that it requires little 
purification, gives good ligliting oils, only a small amount 
of benzine, and 1 — 5 per cent, of ligroio. The residues 
yielded a good masut of similar viscosity to Baku inasut ; 
they did not solidify at — 20° G., and they had the following 
composition: — Carbon, 84*68; liydrogen, 12*10; sulphur, 
0*072; and oxygen, 3*15 per cent. The gases issuing 
from the gionnd with the petroleum, when separated from 
admixed air, contained 12 *82 per eeiii. of carbon dioxide, 
€5*84 per cent, ot^ methane, and 19*92 per cent, of ethane. 
(See abso this Journal, 1903, 547.)— A. S. 

Pyridine in Aqueous Solutio7i ; Dclermination of . 

M. Frani oi». XXllL, page 1210. 

Alkalis f Action of , on Glass and on Paraffin, 

F. Jones. XXIV., page 1212. 


1 

English Patents. 

1 Tar and Mineral Otis ; Deodorisation of J. Weitor, 

i London. From Uufgerswerk-Akt.-Ges., Berlin. Eng. 
Pat. 2 1,1 4 5, Sept. 29, 1902. 

Skk Fr. Pat. 324,938 of 1902 ; this Journal, 1903, 621. 

— T. F. B. 

Soot or Lampblack from 'Tar and other Carbonaceous 

I Substances ; Process of Manufacturing . G. 

Wogelin, Germany. Eng. Pat. 13,837, June 23, 1903. 

A \ extension ()f Eng. Pats. 22,337 of 1899 and 10,228 of 
1902 (see this Journal, 1900, 56, and 1902, 1022). The 
distillation of the tar or other carbonaceous material is 
assisted b\ the intnuluciioii of superheated steam, earbon 
<lioxide, &c., and also by mechanical ugitatiou. — T. F. B. 

Naphthalene and Anthraeene ; Process and Means for the 

Purification oj . F. E. Catchpoh;, New C'ross, and 

E. A. Catchpolo, Grove Park. Img. Pat. 16,641, July 29, 
1903. 

3 iiK crude product, in the form of blocks or slabs, is placed 
on a perforated or channelled surface in a chamber suitably 
heated, and the impurities “ sweated ” out. Naphthalene 
is preferably heated to about 7(P C., anthracene* to not 
above 2U0' C. A slight -wasliiug witli acid and distillation 
complett* the process. — T. F. B."^ 

E.vplosires for Blasting Purposes [fTivc of Petroleum 
Bygiroduet], 11. Drcany. Ihig. Pat. 26,802, Dec. 4, 
1902. XX 11.. page 1208. 

United States Patent. 

Mineral Oils; Refining . 3’. Alacalpine, Chistvick, 

Assignor to Alcohol Syndicate, Eld., London. IJ.S. Pat. 
741,517, Oct. 1.3, 1903. 

: See Phig. Pat. 18,7*28 of 1902 ; this Journal, 1903, 944. 

-T. F. B. 

French Patent. 

I Asphalt; Ailijieial . J. A. Soriano. Fr. Pat. 332,051, 

May 13, 1903. IX., page 1196. 

lY.-COLOUEING MATTEES AND 

! DYESTUFFS. 

! 

j Potassium Ferrncyauide and Ferricyanidc ; Action of 

Iodine upon . J. Matuschek. Chem.-Zeit., 1903, 

27 , Ith^O. 

Bv the action of ioiliue upon solutions of potassium ferro- 
! cyanide and ferricyanidc, tlio author obtained a blue com- 
! pound of llio same composition as Prussian blue, but 
differing from the latter by its insolubility in oxalic acid 
; and ammonium tartrate solutions. To a solution of 20 grms. 
i of potasiiwm ferrocyaiiide solution in 500 c.c. of water, 
iodine was added in small quantities, >viih frequent shak- 
ing, and the mixture kept in the dark. 4'he iodine was 

■ dissolved with comparative rapidity, the rate of solution 

apparently increasing witli the amount of dissolved iodine. 

, A blue deposit was formed on the bottom and sides of the 
I containing vessel, but could not be separated directly by 
I filtration, owing to its extremely finely-divided condition. 

In order to isolate it, a current of air was passed through 
j the solution till all odour of iodine, hydriodic acid, or 
: liydrocyanic acid had disappeared ; the solution was then 
j cvajiorated to dryness on the water-bath and the residue 

j extracted with Avater, thi: blue compound left undissolved 

I being separated by filtration. Similar results were obtained 
I Avith a solution of potassium ferricyanide, but the iodine 
• was dissolved more slowly. — A. S. 

Berlin Grecyi. C. Nicolayssn. Fdrhandlingar vid Nordiska 
Naturforskare- och Lakarembtet i Helsingfors, 1902; 

^ Chem. Centr., 1903, 2, [15], 827. 

, Bv eoncentrating in the dark a mixture of ferric chloride 
and potassium ferricyanidc solutions, a green precipitate of 
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the composition Fc i Fe(CX«) .Fe : Fe(CN)fi : Fe. FeCCNJ : 
FcCN, is produced, which idonticul with the Berlin Green, 
obtained by the action of chlorine upon potassium fern- 
cyanide, The compound is very hy^^roscopic and readily 
forms colloidal solutions. It is decomposed by heating, 
water and cyanogen being formed at lOO'^ and 

ammonium formate, aininoninm carbonate, and other pro- 
ducts at 120'^ C. It is also decomposed by alkalis and by 
ap^monia, ferric hydroxide and potassium ferrocyanide and 
ferricyanide being formed.— A. S. 

Triphenylmethane and Diphe.nylmcthane DyesluffM ; (.'tm- 

stitutwn of Basic . Braun. Zeit.?, iiugew. C'liem., 

1903, 16 , 942. 

TilfcJ author prepared derivatives of IMalachite Green and 
Auramine by acting upon tlie amino groups substituted in 
the benzene rings, and compared the pi < ducts obtained 
with the original colour bases with regard to their salt- 
forming power. The comi>ou]id, (OH) . G^gH.,) -C; [C<.,Il 4 
X(GH 3 )CN]o> prepared from .MalMcliite Green was possessed 
of weak basic properties, and dissolved in concentrated 
acids with a deep red colour. The i/reeii Malachite (ireen 
salts must consequently have a quinonoid strueture. The 
compound, NH:( [CgH ,NCH;j(.'N]r,, prepared from Auia 
mine was yellowish, and formed salts of the same colour 
as Auramine salts. The constitution of Auramine salts 
can therefore he best represented by formula' of the follow 
ing type :~H(d.NH;C: [( gH 4 X(( ’H 3 )o]. 2 .~A. S. 

Diaminoanthrachrysone Di.miphonic Acid ; Decomposition 

of , f)y Boiliny, A. Stehmanu. Zeits. f. Fnrben- u. 

Textil-Chem.,, 1903, 2, 3H9 — 390. 

DiAMiNOANTHRACJiii vso.vr: disulphoiiic acid (I .S-dititnino- 
2.4.6.8.tetrahydroxyrtiifhraquinoue 3 . 7-disuIphonic acid) 
dyes unmordanted wo(<l, from an acid bath, a hluisli violet, 
which under certtiiii conditions is transformed into a reddish 
violet wlieii the dye- bath is boiled. The change is tiscribed 
to oxidation (Ger. Pat. 114,036 ; see also Fr. Pat. 324,349 ; 
this Journal, 1903,' 549), und('r the influeiice of which the 
amino groups in the compound in question are reaililv 
exchanged for hydroxyl groups, Acid Alizarin Blue B B 
(1 .2.4,5. 6 . S-hexahydroxyanthracpiinonc 3 .T-disulphonic 
Jicid) resulting, which dyes unmordaritiMl wool from an 
acid bath a. pure red colour. As .supporting the above view, 
it has been observed (Ger. Pat. 114,636) that the change is 
prevented by the addition of reducing agents, e.y., sodium 
bisulphite, to the dye-batli. ft is found, however, to occur 
when a solution of the diamino rompoiiud in normal caustic 
soda solution is boiled with sodium bisulphite and aniline. 
Decomposition •into the hexahydioxy compound takes 
place (1) almost instantly in the i>r<^senc(* of alkalis, in 
either concentrated or dilute solution, and (2) slowly in 
very dilute acid .solution. It does not occur, either at tlm 
ordinary temperature or on healing, even in the j>resence of 
oxygen ga.s, in a moderately dilute (1:20) .solution of 
sulphuric acid. From the result of au experiment mad<* 
with very dilute hydrochloric acid, iu which a .sample of 
dyed wool and a (juantity of the diaunno compound equal 
to that present in the wool were separately boiled, it would 
appear that the decompo.sitieu of the diamiuo compound 
takes place in solution and not upon the dyed libre E. B. 

Benzidine and Tolidine; I odome.tvic Determination of 
A. Koesler and B. Glasmann. X.XIII,, page 1210. 

Methoxyl and Glycerin Determinations. M. J. Strikar. 

XXIII., page 1211. 

English Paticnt, 

Sulphurised Dyestuffs [^Sulphide Dyestuffs'] ; Mdnufac- I 

'ture of Bluish Black . O. Tmray, London. From 

Farbwerke vormals Meister, Lucius und Brlining, Hoechst 
a/M„ Germany. Eng. Pat. 25,851, Nov. 24, 1902, 

The product (a dialkyl indophenol) obtained by blowing air 
through an alkaline solution of equimolecular proportions 
of a dialky l-^-phenylenediamine and phenol in presence of 
a copper salt is heated with alkali polysulphide to 130'" — 
leo"" C. The products are black powders, insoluble in ; 


water and soluble in hot sodium sulphide solution ; they dye 
! a deep bluish-greenish black. — K. F. 

I United States pATExts. 

i Dye IStilphide Dyestuff] ; Substantive Black , and 

Process oj Makiny Same. A. F. Poirrier, Assignor to 
I Soc. Anon. d. Matieres Golonintes et Prods. Glum, de 
; St. Denis, Paris. U.S. Pat. 740,465, Oct. 6, 1903. 

’ Dve.stdffs are prepared by reacting witfi an aromatic 
sulphur-chloride derivative on a substituted diphenylamine, 

I the ratio of amino to hydroxy groups in the dipheiiylamine 
! being le.ss than two of the former to one of the laiter. The 
, products contain sulphur, are readily soliihh? iu water, and 
dye unmonlanti' 1 I'otton in bluish-black shades on which 
eiK'rgetir o\idi‘-ijig agents, such a'4 bichromate, have but. 
little action.- -If. F. 

Acndinc Di/e [Arridinc Dyestuff], and Process of Making 
1 Some. ( Uis ami A. Mylins, Assignors tf> Aniline 
; G’oloiir ami Extract Works, formerly .1. I{. Oeigy, Basle. 

' U.S. Pat. 740, 16S, Oct. G, 1903. 

. Skk Fr. Pat. 3;50, tS7 of 1903 ; this Journal, 1903, 1082. 
j ~T. F. B. 

I Disazo Dye [.4cn Dyeslujf] ; Afordant — — — , and Process 
of Makiuy Same. A. Luska, Assignor to K. (4ehler, 

I Auilin und .\ni!iiifarl)t*nfal)iik, Ofrenhacli a/Main, Ger- 
i main. U.S. l*at. 740,7f)7, ( )ct. 6, 1903. 

' Disa/.o compnnmls of amines of the general formula 
( N0o.011( 1) . (NfU.,)(2) are cinnbiued in alkaline 
sidution with monoazo dyestuffs resnlliug from the action 
' of diazo eomponnds of tlie benzi'ne s(*nes upon 2.5-amino- 
naphthoI-7-snlphonic acid, flie use of diazotised picramic 
arid for tin* fir.st-mentiorn'd component is specially mentioned. 
The dyestuff is .specially olaiiued which is prejiared by the 
I action of diazotised pieramic acid in alkaline Bolution on 
! the dyesinll* resulting from the action of diazotised, 
j p-nitraniline-o-sulphonie. acid on 2 . 5-annn(>naphthol-7-sul- 
j phonic acid. I'he resulting dyestuff is .soluble in water, and 
I yields on wool, with subsequent ehroming, a bluish-black 
; .shade of great fastness to light, acids, alkalis, and milling. 

I — E. F. 

Dye [Azn Dyestuff] \ Black ^^ordant ^ and Process of 

Makiuy Same. A. L. I.aska, Assignor to K. Oehler, 
Anilin- u. Anilinf!irb(*nfal)rik, (Iffcnhaeh ii/Main, Ger- 
i ' many. U.S. Put. 740,768, Oct. 6, 1903. 

Diazo compoiimU of amines of the general formula 
i C,,X.j. X( )., . (Oil )( I ) . NMI2C3) an* comluneil in alkaline 
; solution with the monoazt) dyestuffs resulting from the 
I action of iliazo com[)ounds of the naphtlialeno series upon 
i 2*5-aiiiin(ni!iphthol-7-snlphonic acid, 'fhe use of diazotised 
; picramic acid lor f he liist-mentioned component is specially 
mentioned. I’in* dyotnff is specially claimed which is formed 
by combiuiug diazotised picramic acid in alkaline solution 
with tile dyestuff resulting from the action of diazoti.sed 
j '2-iiaplitl)ylamlne-3 . fedisulphonic acid on 2 . 5-aininoiiaph- 
f hol-7-sulphonic acid. The product yields on wool, when 
subsequently chrome«l, bluish-black shades of great fastness 
to light, acids, alkalis, and milling. — K. F. 

Azo Lake ; Bed — — . It. Glcy and O. Seibert, As.signors 
to Act.-Ges. f. Aiiilinfabr., Berlin. U.S. Put. 741,029, 
Oct. 13, 1903. 

See Fr. Pat. 328,575 of 1903 ; this Journal, 1903, 992. 

—T. F. B. 

Sulphur Dye [Sulphide Dyestuff] \ Green , and 

Process of Making Same. It. (Jley, Assignor to Act.- 
Ges. f. Aiiilinfabr., Berlin. U.S. Pat. 741,030, Oct. 13, 
1903. 

See Fr. Pat. 332,104 of 1903 ; following these. — T. F. B. 
French Patents. 

Halogen J)erivativc8 of Liquid Organic Compounds f 
Process and Apparatus for Obtaining — . L. Marck- 
wald. Fr. Pat. 328,053, Aug. 8, 1902. ' 

See Eng. Pat. 17,695 of 1902; tliis Journal, 1908, 945. 

— T. B. 



JOUENAL OF THB SOCIETY OF CHEMICAL INDUSTRY, 


[Nov. 16, 1905, 


1192 


[Stt/pAirfe] Dyeutvffs ; Production of Substantive Blue I 

. BudiHchf Acilin und Soda Fabrik. Fr. Pat. | 

328,063, Aug. 18, 1902. | 

See Kiig. Pai. 19,940 of 1902 ; this Journal, 1903, 946. j 

—T. F. B. 1 

Green Dyestuff containing Sulphur [Sulphide Dyestuffs^ ; i 

Manufacture of . Act.-Gos. t. Anilinfabr. Fr. Pat. ! 

332,104, May 15, 1903. | 

iiREEX dyc'stutfs which dyo cott()n direct in very bright 
and fast shades, are prepared by boiling certain iiidopbenols 
in aqueous solution with sulphur und ulkali sulphides in 
presence of copper salts. 

The indophenols used are prepared by the oxidation of ' 
o-r.aphthylamine or its sulphonie derivatives, together with , 
eithei- p-aininophenol or its hoiuologues or its chlorine j 
derivative. — A. B. S. 

Monazo Dyestuiff's \ Azo Dyestuffs^ for Production of Red \ 

Lakes; Manufacture of . Act.-Ge.s. f. Anilinfabr. 

Fr. Pat. A, ..Iu> .o M 03. 

Kki) dyestuffs which are very suifa])le for the manufacture 
of lakes, arc prepared by combining 2 :3*oxy naphthoic 
acid with the diazo derivatives of certain substituted amino- 
benzene -u-sulphouic acids represented by the general 
formula — 

(!,lI;iA’iroSO.,H.X[l:2:4], 

where X stands for tlie groups, Xll.^, Gl, OCIJ.^; i 

or otlicr analogous substituent. — A. B. 8. 

Coloured Derivatices of Anthraquinone [Anthracene Dye- 
stuff Manufacture of JSeiv . F. Bajer ami Go. 

Fr. l*ut. 332,2(51, May 20, 1903. 

Blue dyestuffs which dye unmordanted cotton, and are 
very fa.st to cliloriue, are prepared by lieallng the yellow 
product obtained by the oxidatiou of the blue dyestuff of 
Fr. Pat. 309,503 (this Journal, 1902, 42) with hydro- 
chloric or hydrohromic acid, under pressure. The resulting 
dyestuffs contain halogens. — A. B. 8. 

V.-PREPARING, BLEACHING. DYEING. 
PRINTING, AND FINISHING TEXTILES. 
YARNS, AND FIBRES. 

Fibres {Didian) of the Agave Americana and Marsdenia I 
Tenacissima. Board of Trade J., Oct. 15, 1903, Supple- | 
ment; Imp. Inst. Bull. No. 3, 120—123, | 

Tin: fibre of the Agave Americana, from Assam, is eoar.se, I 
clean, and of good appearance, being yellowish white, with ' 
a fine gloss. Average length of staple, 14 ins. It contains j 
cellulose, 79*6 per cent. ; moi.sturc, 9*7 per cent. ; and ash, : 
1*5 per cent. It loses on “ hydrolysis ” 15*7 per cent. ; on | 
purification with acid, 2 4 per cent. ; ami on ‘‘mercerising,” i 
7* 1 per cent. Commercially, it is rather too dry und brittle, : 
probably owing to faulty preparatiou, and corresponds to ; 
Sisal hemp from West India. 

Marsdenia tenacissima fibre (Bengal) is very strong j 
and fairly white, of average length 12 — 13 ins. It contains i 
91 *5 per cent, of cellulose; 1*5 per cent, of ash; and 7*7 j 
per cent, of water; and loses, on “hydrolysis,” 8*4 per | 
cent.; on acid purification, 3*5 percent.; and on “mer- i 
cerising,” 4*4 per cent. It contains no lignocellulose. ' 
Commercially it is valued at I5.v. to 18.v. per ton, being 
only of use tor tow, owing to the shortness of the fibre. 

— T. F. B. 

Cotton from Rhodesia. Board of Trade J., Oct. 15, 1903, 
Supplement; Imp. Inst. Bull. No. 3, 123. 

A S-VMPLE Ifom Mashoualand was silky, fairly strong, of 
average length, white, with some yellowish stain. When 
clean, it is valued at about 6d. per lb. ; in the natural con- 
dition, at about A sample from Zambesia was bluish 

white in colour, silky, strong, and of good length. When 
cleaned, its value i^iabout 6^d. per lb, A sample, labelled 
“cotton from the Loangwa Mountains,” proved to be kapok, 
and is worth about to 4d. per lb. — T. F. B. 


Ekoush Patents. 

Washing or Scouring Wool; Machines for . H. 

Colburn, Menston, and F. Colburn, Keighley. Eng, Pat. 
25,990, Nov. 26, 1902. 

The wool is fed on to a travelling brattice, then caused to 
advance through the washing bowl by means of a series of 
forks mounted on a framework, finally passing through 
pressure rollers on to a second travelling brattice, from 
which it is passed on to the succeeding operation. The 
framework is arranged to move backwards and forwards 
between anti-friction rollers, this motion being imparted by 
a crank operating within the slot of a lever, the latter being 
mounted in position so tliat its fulcrum relatively with the 
centre of motion of the crank is such that a greatly in- 
creased speed is obtained in one direction of movement of 
the framework. The svvetp of the crank may also be 
adjusted so as to transmit a greater or lesser motion to the 
forks. Cams are used for raising or lowering the forks, 
the cams operating runiiprs; CTrrI' .l by sliding supports, and 
which sliding suppoi". ' anti-friction n ’ic*s a. , c.lso 
mounted. Weighted levers assist the cams in raising the 
framework. The wool is finally fed to the squeezing rollers 
by m(‘ans of forks operated by screws, the forks being 
guided by spring-regulated guiding jiieces as they pass 
from one set of screws to the other, and in this way the 
forks are kept in their proper relative positions, and are 
prevented from becoming twisted or cross-bound. — B. N. 

Saturating, Damping, Discharging, Washing, Carbonising , 
Bleaching, Drying, Humidifying, Steaming, ^c. ; Ma- 
chinery for Treating Cloth or Yarn tcitli Simple or 
Compound Liquors, Gases, in such Processes as 

. F. Huidcastle, Ilorsforth. Eng. Fat. 17,608, 

Aug. 14, 1903. 

The yarn to be treated is didivercd by rollers into a sucker 
tray, so that as the material passes through the tray, it is 
raised sliglitly in passing over the slots of the suckers, and 
therefore the cloth, which is under a slight tension, is 
pressed tightly down on the suckers. The latter consist of 
channels communicating with chambers, in which a vacuum 
is created so as to suck the liquid from the tray, through 
I the cloth, into the chambers, from which it is afterwards 
' relumed to tlie sucker tray. In some cases it is advun- 
I tageous to have more than one sucker tray, with suckers in 
I each tray. — B. N. 

Printing Teslile Fabrics ; Process for . ,T. Gadgene, 

Zurich. Eng. Fat. 18,675, Aug. 29, I90‘.i. 

See addition to Fr. Fat. 274,791 of 1898 ; this Journal, 
1903, 1083.— T. F. r. 

United States Fatknts. 

Yarns, ; Process of Treating , with Volatile 

Liquids. J. E. Frestw*ich, Furnworth. G.S. Fat. 
740,778, Oct. G, 1903. 

See Eng. Fat. 1012 of 1901 ; this Journal, 1902, 113. 

— T. F. B. 

Bleaching ; Apparatus for -. F. ( '. Theis, Ohiigs, 

Germany. G.S. Fat. 741,188, Oct. 13, 1903. 

See Eng. Fat. 7870 of 1902; this Journal, 1903, 623. 

— T. F. B. 

Fhknch Fatknts. 

Wool’Seouring and Fat Recovery; Machine for . 

J. M. J. Baudot. Fr. Fat. 331,956, March 23, 1903. 

It is claimed that this machine avoids a loss of fatty 
i substances and soap iu washing wool after scouring or 
I similar operations. The wool, as it comes from the 
scouring, is passed in the open width through a washing 
machine divided into three corapartnieuts and furnished 
with squeezing rollers, water sprays, &e. Only a small 
quantity of water is used, and when this becomes dirty it 
j is rim off into a tank and treated with hydrochloric acid to 
liberate the fatty acids, which rise to the surface, and can be 
removed in a semi-solid condition on cooling and standing. 

—A. B. 8. 
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Bleachino of Cotton Tissues j Process (t7id Apporatus for 

. W. Muthesius. Ft. Tat. 332,1 U, May 1903. 

The fabric enters over a broad roller at one end of the 
apparatus, and traverses seven or eij^ht li(iuid seals, so that 
it is subjected to a gradually increasing temperature, 
pressure of stea d, and concentration of caustic alkali. In 
the last compartment the fabric passes through rings, 
which twist it into a cord, and the latter then returns 
through the same set of seals, passing over suitable rollers, 
which turn by friction with the broad rollers. ‘Fhe valves 
in the steam pipes are controlled by connecting rods con- 
nected with floats, so that when the necessary head of 
liquid is obtained in each seal, the steam is cut off. The 
broad roller above mcntiojied is tui'iied by bevel-gearing, 
and its axis is made watertight b}^ a suitable stulTing-box, 
the friction rollers being carried on an axis working on 
pivots. A modification is described in which the last com- 
partment is a wide one, and in whicli the material is passed 
many times through the same strong licpior before return- 
ing. Pipes, provided with valves, and communicating with 
each compartment, st*rve to introduce and withdraw the 
caustic li(]nor, and a circulation of the latter is also main- 
tained in the direction of return of the fabric. — lb N. 

Printing Textile I'ahrics ; Process and Improved Alt.ans 
for . H. C. J. Peeks, ,1. Decks, and M. Goodbody. 

Ft. Pat. 332,054, May 13, 1903. 

The object of this invention is the production of deiigns 
on textile fabrics which are not inauui’actured in suflicient 
quantity as to necessitate the preparation of a printing 
cylinder. A flexible model is prepared from a frame of 
wood covered with fine silk gauze, the latter being coated 
with wax or other suitable plastic material solid at the 
ordinary temperature of the air, and then stretched so os 
to obtain a smooth surface. The gauze is placed over an 
absorbent groundwork, and the design neatly traced with 
a hot tool. The wax melts away, leaving an open design, 
the gauze in these parts being afterwards carefully 
varnished. The model is held in intimate contact with 
the tissue, previously wetted, and the liqui*l colour is pro- 
jected as a spray by a suitable vaporiser or atomiser moving 
automatically over the cut-out parts of the model. As the 
material of the gauze is of a very tine texture, the tlireads 
do not reproduce themselves, and the design only is trans- 
ferred to the fabric.— B. N. 


VI.-COLOURING WOOD. PAPER. 
LEATHER, Etc. 

English Patent. 

Wood ; Process for Preparing ,for taking Colouring 

Matter. J. Brenner, Austria. Eng. Pat. 17,808, Aug. 17, 
1903. 

The wood is steamed and then sulphuric acid of 10° — 20 B. 
is forced in to destroy the resinous incrusting matters. The 
wood is freed from acid by treatment with weak alkali and 
washing with water. The dyestuff solution, mixed with a 
suitable mordant, is then forced in through a cut across 
the grain. — A. B. S. 

French Patents. 

Adhesive Material [^Printing^ ; Production of . L. 

Preaubert and G. A. Thubcb Fr. Pat. 831,805, May 7, 
1903. Xlll. A., page 1200. 

Gelatin ; Production of Iridescent Effects with — — . 
H. A. Poussolle. Fr. Pat. 332,199, May 19, 1903. 

Lbayrs or other ornamental objects are coated with or 
formed out of gelatin containing ammonium bromide in 
solution. They are then soaked in a bath of silver nitrate 
solution, and finally coated with a very dilute gelatin solu- 
tion beautiful iridescent effects are obtained by using 
a solution oontaining from 4 to 6 grms. of pure gelatin in 
1 litre of water). — li. L. J. 
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VII.-ACIDS. ALKALIS. AND SALTS. 

: Xilrous Anhydride i Direct Synthesis of . I). Ilelbig. 

j Gazz. chira. it.il., 1003, 33, ffG. Clu m.-Zeit., 1903, 27, 
i [8.5]. Ht‘p. 2G2. 

' Nitkoits anhydride, X/);,, was obtained by jias^lng a 
! secondary current of about 1000 volts fliroiigli liquid air, 

' the primary curiNmt used being an Mlrernating one. A 
green preeipilatc was obtained in this way, the qiiautity 
beiiiT about o*,5 grm. from 300 e.e. of air. 'The excess of 
air was lemovcd by means of distillation iimler iliminisherl 
pressure. 'I'he pure anhydride is a blue powder, melting at 
— 1 1 1 ' C. with tleeomposition into nitric oKide and <lioxid('. 

— \. (J. L. 

' Lime in presence of Alkalis ; Solubility q/’— — , and the 
(^ausfieisation of Alkali (btrbonatv'i. A. dWnselme. 
Bull. See. Cbim., 1903, 29, [18], 93(i— 9;*>9. 

The solubility of calcium b.ydroxide was detcrmineil in 
aqm'ous solutions containing increasing amounts of sodium 
hydroxide, and at ftMiiperal ure.s varying between 20’ and 
100’ 0. When solutions of pure sotHuin hydroxide, of 
I known stn ngth, were mechanically agitated with excess 
of calcium hydroxide, the apparatus being immersed in 
; a thermostat, (Mpiilibriiim was established after about four 
I hours. The results sIiowcmI that the sohihility of calcium 
j hydroxide in water and in aipieous sodium hydroxide 
! solutions decreases with increase of temperature, the solu- 
' hility in water at 20^ C. being more than double that at 
j 100' C. At a given temperature, the solubility diminishes 
! with the increase of sodium hydro.xide, being practically 
; nil in seminormal solution (20 grms. Xa the litre) at all 
I temperatures. 

Potassium Sulphates. \V. Stortenheker. Uec. trav. chira. 
Pays Bas, 21, 399 -411. Chem. Centr,, 1903,2, [15], 

I 822. 

i The author examiucMl the salts whicfi separate from solu- 
I tions of potassium sul])hate in presence of sulpliurio acid. 

I The salt K.^S()4. KHS( has been previously describi'd by 
I Jtose ; its sf>. gr. is 2 • 587. The salt K3SO4 . 3KHS( >4 separates 
i from solutions containing 2 — 3 raols. of acid to 1 mol. of 
potassium sulphate; it forms more readily the lower the 
: ti?mpcrature. It sepaiatiM in six-.sided probably rhomic 
crystals, and has the sp. gr. 2 '46.3. Witli somewhat higher 
j coDCcntrationsof aei<l, the salt K2S04.GlvlISt >4, sp.gr. 2’327, 
separates in the form of needles. The salt K2S(94.3H2S04, 
described by S* liiiltz-Sellack, was also obtained, but the 
compound isolated by the author contained water of crystal- 
lisation. The sp. gr. of potassium liydrogen sulphate waa 
found to be 2*314. — A. S. 

Metallic Phosphates ; Action of Carbon Dioxide under 

Pressure on . A. Barille. ( omptes rend., 1903, 

: 137, [I'O^ •'d>6— 568. 

; The trimetallic phosphates of potassium, sodium, ammo- 
! nium, calcium, barium, and magnesium, react with carbon 
; dioxide and water under pressure, forming unstable 
' compoiiiuls called by tho author carbonopho.sphates, 

' (M.^nP04)y2( ’02- (MHCO3).,. These compounds readily 
' dissociate, forming dimetallic phosphate and bicarbonate, 
an J giving off carbon dioxide. The dimet allic phosphates 
of the sara(^ nu tuls are not decomposed by carbon dioxide 
under the same conditions as above, but are dissolved, 

; and fix carbon dioxide, apparently forming the substances 
' (M2lIFU4)j2C02, still more unstable than the substances 
! formed from the trimetallic phosphati*s. The trimetallic 
’ phosphates of other metals are not decomposed, but simply 
! dissolved by carbon dioxide and water under pressure. A 
i table of the solubililies of a number of phosphates is given 
I in the iiuper. — J. T. 1). 

I Sulphur ; Temperatures of Injiammation of and Slow Com- 
! bustion of — , in Oxygen and in Air. H. Mois.san. 
j Comptes rend., 1903, 137, [1S]» ^47 — 553. 
i OxTGEN was very slowly led into melted sulphur kept at a 
i coostaut temperature, by an almost capillary tube dipping 
; several centimetres below tho surface, so that before the 
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oxygen pame in contact with the sulphur at the open end of 
the tube, it had reached the temperature of the sulphur. ; 
Inflammation occurred at 282® C. When air was used ! 
instead of oxygen, the tenlpenittire of inflammation was 
363° C. Oxidation of the sulphur was observed, how- 
ever, at temperatures far below the inflammation point; 
and by sealing sulphur up with oxygen in tubes drawn out 
to a very fine end, and cooling the end below — 186®C. 
(when the oxygen liquefied, but any sulphur dioxide formed 
solidified, and could be sealed oft and examined after the 
oxygen had again evaporated), it was found that combination 
of sulphur and oxygen occurred at temperatures as low as 
20° ('. With air the same thing happened, though more t 
slowly. — J. T. D. j 

Carbonic Acid in presence of Sulphites, Sulphides, and | 

Organic Substances ; Determination of . U. Stauek ! 

and J. Milbauer. XXIII., page 1209. 

Persulphales ; Determination of . C. Mai ie and 

L. J. Bunel. XXIII., page 1209. 

Uranium (tnd Urangl Phosphate ; Determination of , | 

by means of the Zinc liedticer, O, S. Pulmau. XX 111., , 
page 1209. ; 

English Patents. ' 

Sulphuric Acid} Manufacture of , by the Chamber j 

Process, li. H. Winslow, Salford, and B. Hart, Man- 
chester. Eng. Pat. 26,916, Lee. 6, 1902. 

Tiik pipes or trunks connecting rhelead chambers or towers 
used in the manufacture of sulphuric acid by the chamber 
process, are arranged to (*ontaiii numerous vc^rtical tulies, 
open to the air at the top and tlu' bottom. The gases 
traversing the trunks circulate arouiid these tiibes and are 
cooled and mixed, the process being assisted by the inter- 
position of bafile plates at right angles to the air tubes. 1 
Keference is made to, Eng. Pat. 20,142, Oct. 9, 1901 ; this j 
Journal, 1902, 1183,— E. S. j 

Alumina } Manufacture of Compounds of . II. Spence i 

and P. Spence and Sons, Ltd., Manchester. Eng. Pat. \ 
25,683, Nov. 22, 1902. ! 

To solution of aluminium sulphate, ammonia sufficient to | 
form ammonium sulphate? with one-sixth of the sulphuric 1 
acid present, is added, and the solution, which should hav<* i 
while hot a sp. gr. of about I ’So, is cooled, when ammonia \ 
alum crystallises out. The mother liquor, coiilainir>g j 
bfisic aluminium sulphate Al 3 ()(S 04)2 is evaporated under j 
reduced pressure to a sp. gr, of about 1 *45 at about 70^ C., 
and is then cooled, with agitation, to obtain the crystallised 
basic aluminium .sulphate, which is readily soluble in water. 
Compare Fr. Pat. 331,836 of 1903, following these. — E. S. 

Brine and other Liquids ; Apparatus for Eraporating 

. J. Eoster, Eng. Pat. 26,836, i)ec. 5, 1902. 1., j 

page 1188. 1 

Cyanides ; Manufacture of , and the Recovery of By < 

Products. J. Grosamann and Grossmann’s ("yanide j 
Patents Syndicate, Ltd., iMauchester. Eng. l*at. 36, | 
Jan. 1, 1903. 

See Fr. Pat. 331,831 of 1903 ; this Journal, 1903, 1130. 

— E. S. 

Liquid Air} Method of and Apparatus for the Production 

of . R, p. Pictet, StegUtz, near Berlin, and the 

Pictet Syndicate, Ltd., Manchester. Eng. Put. 21,120, 
Sept. 29, 1902. j 

See Fr. Pat. 324,715 of 1902 ; this Journal, 1903, 628. 

-T. F. B. t 


United States Patents. 

Acid-Valve, J. Koch, West Berkeley, Cal. U.S. Pat. 
740,762, Oct. 6, 1903. 

Tub inlet and out;^ pipes open into the valve body or 
casing, and one of these pipes is closed, by a cup^shaped 
lift-valve provided with an operating stem. A cup-shaped 


** member ” surrounding the steni is attached to the casing, 
and a seat, which is retained in position by a yoke, is 
provided above this member, to prevent the escape of acid. 
The parts subjected to much w’ear or strain are made of 
rigid metal, while' the parts exposed to the acid are made 
of, or encased in lead. — K. A. 

Zinc Peroxide ; Process of Making — F. Elias, Phila- 
delphia, Pa., Assignor to the Biogen Company, X^ew 
York. U.S. Pat. 740,832, Oct. 6, 1903. 

Barium peroxide is mixed with water, the finer particles of 
the hydrate formed are separated from the coarser particles, 
and are subjectetl to tin* action of a zine salt of which the 
acid radicle is capable of forming a soluble salt with the 
barium. Compan‘ C.S. Pat. 709,086, !8ept. IG, 1902; this 
Journal, 1902, 1278. — E. S. 


Frexcii Patents. 

Sulphuric Acid; Maiinfaclure of , by the Aid (\f 

Insoluble Sulphates. N. Basset. Fr. Pat. 331,897, 
.May 9, 1903. 

Calcium sulphate, mixed with carbon and tar, is made up 
into balls or the like, which, after drying, are heated in a 
retort, the gases from which, together with the gases of 
combustion, are washed, fir.st itli alkaline, and then with 
acidulated water, and the carbon dioxide is stored. The 
calcium sulphide produced, is suhjccteil to the action of 
water and carbon dioxide, and the hydrogen sulphide evolved 
is burned by a current of air furnished by a special small 
gasometer. The resulting sulphur dioxide is led through n 
suitably heated oxidising column, packed with pieces of 
pumice or the like, with excess of air, and with oxygen, 
obtained by the successive oxidation and reduction of an 
alkali ptrinanganute. The gases at their exit from the 
apparatus, traverse a water spray, and arc condensed by 
suitable means. — K. S. 

Alkalis and their Carbonates ; Economical Manufacture 

of , bi/ Aid of Alkali Sulphates. N. Basset. Fr. 

Pat. 331,898, :\lay 9, 1903. 

A SATURATED soliitiou of an alkali chloride is heated in a 
closed earthenware vessel to 110° — 120' C., and treated 
with dilute sulphuric, acid, the dilution lioing such that the 
alkali sulphate formed may remain in solution. The hydro- 
chloric acid gas evolved is collected in a compartmented 
tower, from the top of which water is sprinkled. The alkali 
sulphate solution is decomposed in a series of vessels by 
a solution of barium and calcium hydroxides, obtained by 
heating a mixture of barium carbonate and calcium carbon- 
ate with carbon, and treating the product with water. The 
caustic alkali solution thus obtained may bo transformed 
into carbonate or bicarbonate by usual means. The barium 
and calcium sulphates, resulting from the decomposition of 
the alkali sulphate liquors, are mixed with carbon and 
calcined to form sulphides, from which, by the action of 
water and carbon dioxide, carbonates are again produced; 
whilst the hydrogen sulphide set free is converted by the 
processes described in the preceding patent (see the above 
abstract) successively into .sulphur dioxide and sulphuric 
acid. — K. 8. 

Solid Sodium Percarbonate ; Process for the Direct 
Manufacture of — — , 11. Bauer. Fr. Pat. 331,937, 
May 12, 1903. 

Htdrated sodium peroxide is mixed with a .slight excess 
of liquid or solid carbon dioxide. The reaction takes place 
according to the equation — 

NasOjBHoO 4- COj = Na«C04 + 8HjO. 

The crystallised product is separated from the water set 
free in the reaction, and is dried. Compare Fr. Pat. 
320,321, April 10, 1902; this Journal, 1903, 26.— E. S. 

Cyanatnide Salts ; Process of Preparing , Cyanid- 
Ges. m, b. H. Fr. Pat. 328,031, July 22, 1902. , 

See Eng. Pat. 16,298 of 1902 ; this Journal, 1903, 554. 

- T. F. b: ' 
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Aluminium Sulphide i Manufacture of . 

H. Spence. Fr. Pat. 831,836, April 16, 1903. 

To a partially basic solution of aluminium sulphate, of 
sp. gr, 1*35 to 1*40, calcium carbonate (chalk), made into 
a nSlk vith water, is added with agitation, and the pre- 
cipitate of calcium sulphate is quickly septirated. The 
filtrate is concentrated up to about 1*45 sp. gr. at or near 
70° C., and is then allowed to cool, crystallisation being 
initiated by addition of a crystal of the basic salt. The 
crystals of highly basic aluminium sulphate obtained arc 
preferably separated from their mother liquor by a centri- 
fugal apparatus. The crystals may be easily dried, and are 
freely soluble in water. — E. S. 

Oxygen; Manufacture of . Cie. Frauvaise do PAcoty- 

lene Dissous. Fr. Pat. 332,098, May 15, 1903. 

A MIXTURK is formed of some combustible matter, such as 
powdered metals, charcoal, hydrocarbons, cellulose, or the 
like, with a largo e.xcess of a chlorate, preferably an alkali 
chlorate and an indifferent substance, such as sand, and 
the mixture is placed in a suitable closed vessel, adapted to 
give, when the mixture is ignited, oxygen under the desired 
pressure. The described mixture may be prepared in cart- 
ridges or blocks, so as to yield at one charge any desired 
quantity of oxygim. — K. S. 


! IX.-BUILDING MATERIALS, CLAYS. 
MORTARS AND CEMENTS. 

j > The Arbficiallg Produced fttcf'cuse in Strentjiih 
• IF Jaeger and K. fiamcr. Cliom. lud.. 1903. 

20, [26]. 512. 

d iiB authors have tuadc expiTiiuciits to test the corrtH-tness 
of Achesou’s statement (this Journiil, I 903 . 49 O) that the 
addition of 2 per cent, of tannin to clay iiicreasea the 
strength of the air-dried matiaial by 350 per cent, and of 
the burnt bricks by 5o per cent., whilst diminisliiag the 
shriukage in drying. They found that Acheson’s claims in 
thi.s respect are unfounded. They determined the strength 
of dry brixpicttcs made from 3 parts of sand, 1 part of fresh 
kaolin, and of similar briquettes in which the kaolin used 
had been stored in n moist condition for three weeks, alone, 
or with the addition of 2 per cent, of tannin, starch, or 
dextrin, 'fhe authors will now make further te.sts after 
3 months storing. The fresh kaolin briquettes broke at 
0*56 kilo, per sq. cm., the stored kaolin at 0*92, those 
treated with tannin at 1. 01, with starch at 0'75, and with 
dextrin at 1’71. 'I he shrinkage increased, instead of 
diminishing, with (he increase in strength, being 4*74 per 
cent, with thi‘ fresh kaolin and 7*39 with the dextrin 
brhjuettes. — A. G. F. 


VIIL— GLASS. POTTERY. ENAMELS. 

Glass for Chemical Purposes ; Classification of . 

F. Mylius. /eits. f. Flcctrochem., 1903, 9, [43], 847. 

Thk hydrolyai.s produced by the action of water on the 
glass at 18° and 80° C., is a reliable test of its quality. 
Quartz glass makes perfect vessels, and water contained 
in these is not .sensibly affected. For electric conductivity 
determinations, Jena glass No. 59‘" is to be recommended. 

W, Hempel mentioned that ordinary green bottle glass 
resists the action of water belter than white glass.— L. F. G. 

Aventurin Glass ; Green ^ Blue ^ and Red Alexander. 
Spreehsaal, 1903, 36, 1485. Chem.-Zeit., 1903. 27 
Rep. 274. ' 

The following compositions were found to be be.st for 
aventurin glass : — 


Green. ' Kliie. 


Sand . 

Sodium carbonate . . . . 

Fluorspar 

Felspar 

Barium (carbonate . . . . 
Potassium bichromate 

Manganese 

CDbalt oxide 


1(K) 

.35 

ir, 

3(1 

2 .'> 

12 

7 


lOa 

.H5 

l.j 

:fo 

2r> 

10 

5 

0-5 


For red aventurin glass the composition should contain 
a large quantity of flux and of lime, with little or no lead, 

—A. G. L. 

Quartz Glass. II. Heraeus. Zeita. f. Electrochem., 1903, 
9, [43], 847—850. 

Rock crystal changes into a fusible glass at about 1,700 ’ C., 
and vacuous quartz vessels can be heated to 1,350° C. 
without suffering deformation. Quartz glass is worked up 
at a temperature of about 2,300° C., and the intense heat 
of the flame causes a loss of silica through volatilisation. 

The sp. gr. of Quartz glass is 2*22, and its hardness is 
intermediate between that of orthoclase and rock crystal. 
Its coefficient of expansion is -^^th of that of platinum. It is 
perfectly transparent to tho liltra violet rays, and if a high- 
tension current is sent through a vacuum tube made of 
quartz ^lass, ozone is produced outside the tube. The 
refractive index for D is 1* 4585, and the dispersion for 
C—F is 0*00676.— L. F. Gt 

Alkalies Action of-^-^ on Glaee and pn Paraffin. 

F. Jones. XXIV., page 1212, 


Siay-Porlland Cement. ( von Schwarz. Stahl u. Eisen 
1903, 23, 1044 . Chcm.-Zeit., 1903, 27, [85], Rep. 275 / 

HiiiqcK'rTES made from slag-comcnt and mixed with 3 parts 
of saml, broke after seven days at 26 HH kilos, pm- sq. cm., 
and after 28 days at 38*25, the crushing-tests giving 270 
and 375*75 kilos, per sq. cm. respectively. Couercte from 
the year 1894 made with 3 parts of sand and 3 parts of 
limestone for 1 part of slag-cement gave tensile-tests of 
31*80 and 22*48, and ernshiug-tests of 295 and 318 kilos, 
per sq. cm. respectively. Towards abrasion the rcsistanfre 
of this concrete was about the same as that of granite. A 
ceiling of slag-cement was found capable of supporting a 
load 40 per cent, greater than that borne by I^ortland 
cement. White as well as grey iron slag may be used in 
making the ecmeiit, the higher content of oxides of man- 
ganese and iron in the former rendering it possible to burn 
the cemciit at a lower temperature and consequently effect 
a saving in fuel, besides rendering the cement more resistant 
towards the action of the sulphates iu seu-water. A. G, L. 

EnoLiSH Patents. 

Refractory Material ; Improved . \V. W. IIoI lings, 

Rrierley Hill, and J. S. Tlollings, Wrexham. En'^ Pat* 
22,898, Oct. 21, 1902. 

The material consists essentially of a ‘‘double mineral 
j carbide,” more usually termed oxycarbide, such as any of 
the silicon oxycarbides, used either alone or mixed with any 
suitable binding agent, such as fireclay, magnesite, or tar. 
The material is neutral to both acid and basic slags. 

—A. G. L. 

Refractory Articles of Manufacture. S. L. Mcrehon, 
Montclair, N.J. Eng. l*at 18,281, Aug. 24, 1903! 
Under internat. Conv., Aug. 29, 1902. 

The material, which is to be used for buildiug-blocks, 
crucibles for steel making, &c., is made from any refi-octory 
silicate which is found in mass in a fibrous or interlocked 
foliated structure, but especially from silicate of maguesia, 
such as the talc found in Sc. Lawrence Co., N.Y. The 
natural rock is either carved or abraded to the desired shape 
and then vitrified by tho action of successive graduated 
heats, or else the rock is first vitrified and then fashioned to 
the required form. Vitrified material made in this way 
may, after being polished, be heated to a white heat and 
cooled without losing its polish. — A. G. L. 

Fireproof Materials ; Production <>/*—. E. W. Engels, 
Dasseldorf, Gernmny.. Eng. Pat! 25,221, Nov. 17, llos! 
MAraRiALS are rendered fireproof by the application of a 
coating of a moist mixture of carborundum, and a suitable 
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binding medium, such as clay, gypsum, borax, alkali 
silicates, sulphate and borate of ainmoiiium, &c. Compare 
U.S, Pat. 734,458 of 1903 ; this Jourual, 1903, 952; also 
Eng. Fat. 14,507 of 1901 ; this Journal, 1002, lOSl ; also 
Kng. Pat. 4106 of 1900 ; this Journal, 1900, 902. 

— \V. C. H. 

Klin [for firic/is. Tiles, ^r.] ; Continuous . W. 

Ingham, Harrogate, 11. Langton, Leeds, aa<l L. Ingham, 
Leeds. Eng. Pat. 23,005, Hot. 29, 1902. 

Tiik kiln consists of a series of chambers, with combustion 
flues on etich si<l(‘, and race-holes in the division walls 
between the chambers. Endei the chambers are cross-flues, 
controlled by dampers, and running into the main flue 
connected with the chinmey ; by means of these dampers 
any chamber can he put out of the series as requircfl, the 
race-holes in the division walls being similarly controlled by 
danjpers. A series of openings is provided in the roof of 
the kiln, for firing the cliambers. — \V. C. II. 

Bricks from Slate Waste and Lime ; Mauufacture of . 

L. Klefiscb, London. From J. Kletiseh, (Cologne. Eng. 
Pat. 17,812. Ang. 17, 1903. 

Waste slate and lime are broken up, ground, and sifted, and 
mixed in suitable proportions, moistened w'itli Avater, and 
pressed into moulds. The moulded articles, when set, are 
subjected to the action of moist, heated air, at a temperature 
slightly below lOo C., the moisture ))eing derived by 
evaporation either from thu bricks or from a vt's.sel placed 
in the healing chamber, ll^’ this i)roces8 it is claimed that 
a superficial layer oi silicate of lime is formed on the 
articles. The articles may be further exposed to the open 
air for a time, and to a dry heat of over 100" (j. in a 
chamber. — W. ( \ H. 


Portland Cement ; Manufacture of , F. C. W. Timm. 

Fr. Pat. 332,243, May 20, 1903. 

The raAV materials arc mixed, formed into hricks, and burnt 
at a comparatively low temperature in a reverberatory 
furnace, before being burnt to cemeut in a rotary or fixed 
kiln, the whole or a part of the carbon dioxide and water 
being removed in the first furnace Avith a small expenditure 
of fuel — A. G. L. 

X.-METALLUEGY. 

[Gold"] Telluridc Ores ; Treatment of , by Dry- 

Crushiuy and Roastiny at Kahjoorlie, Westerii Australia. 
[Details of Costs.'] W. II Simpson, lust. Miu. and 
Metall. Paper read Oct. 15, 1903. 1 8 pp. 

Thb folloAving table shows the details of costs per ton of 
telhirule gold ore at three mines, of Avhich the first three 
eolumns refer to the dry (roasting) process, and the fourtli 
column to the Avet (Pichl) process ; — 


Min.- 

IVocPSs 

Value of fh’e 

Tons treated 


Ore F^xtraction, per) 
Cent S 


TJouldor Aliihi 
Jtoef. 


Dry. 

13 Dwt. 

1,055. 1,750. 

92*3, 


Great j 
Koiil.ler 
l*ro- I 
pri.-tary. j 

Dry. I 


liakf) 

View 

Consols. 


Wet. 


2Sl)wt. I 10l)Avt. 

3 Grains. 17 Grains. 


JMOO. 

t>2*2. 


7.06. 

jK)-5. 


Portland Cement; Manufacture of . II. K. G. Dainb.*r, 

Greenhithe, Kent. Eng. Pat. 22,735, Oct. 18, 1902. 

Tnis is a process for conditioning and regulating tin; time 
of setting of Portland cement, and consists in blowing 
Hteam, which may he superheated, info the tube mill, or 
other mill of that class, during the process of grinding. 

--W. C. H. 

Fkexcii Patents. 

Wood ; Apparatus for the Impregnation and Staining 
of J. Pfi.ster. First Addition, of May 1, 1903, to 

Er. Pat. 318,249, Jan. 30, 1902. 

The vessel containing tlie impregnating liquid is provided 
with a funnel-shaped collar Avhich reaches from the tof) 
edges almost to the bottom of the receptacle. Into this 
collar the trunks of trees of very different diameter may be 
made to fit tightly by simply lowering them to the re(|uired 
point. On now applying pressure to the liquid, it Avill 
mouut up into the Avo(»d. — A. (i. L. 


Jlock-breukinjf 

Tnuisporl to mill 

Milliruf 

('oncentralion 

Koastimr 

Grhidin;^ and 

ination > 

Classilyinff 

Ayitatioii Avith cyanide . 
Fillinjr, dryiiijr, and 

emptyinf? pr.^^s.'s 

Disposal of residue 

Pr<‘(.-ipitatiou and eU-aii- 

up 

Proportion of assiiyinji:. 

snmplinjf, 

Supervision, Ac 


.V. d. 

0 7 IK) 

4 *i-()2 
3 (j’5j 
8 O’ 1)6 , 
2 C’25 I 
2 O’ 65 I 

1 0’80 I 

0 4’05 j 
0 1*04 


.V. </. I 

0 (P82 

8 *S'70 

8 ’0’81 

2 6-17 

2 5’ IS j 

2 2 ’75 
J 0’2S 

0 4 -62 

0 1’08 


.9. a. 

1 5*87 

3 '2'91 
3 ’8’83 
1 6’«8 

2 4*98 

2 1*58 i 
0 ]1’41 

0 2*92 

0 4*01 
0 10*55 

16 11*41 


.V. d. 

0 5’ 74 
0 7*41 
2 7*45 
0 9*93 

0 4*87 
i (1 11*38 

.0 8*21 

5 pm 

1 10*18 
0 7-13 

0 4*45 

0 2*39 


10 2*80 


17 4*72 


10 


* In those instance's a portion of the charge is distributed and 
the remainder charged to general expenses account. 


See also this Journal, 1903, 911, 999, 1000, and 1132. 


Bricks, Artificial Stone, c^c. ; Manufacture of . 

F. W. Jenkins. First .Addition, of May 9, 1903, to 
Fr. Pat. 329,346, Feb. 13, 1903. (See this Journal, 1903, 
998.) 

Sand, tailings, or fine gravel (97 per cent.) is intimately 
mixed with molasses (3 per cent.), which may first be 
diluted, and the resulting mixture i.s moulded under a 
pressure depending on the purpose to Avhich the finished 
product is to be put, and then heated gradually, being 
finally kept at a temperature of 220'’ to 320® C. for 4 to 
10 hours, after which it is allowed to cool .slowly. Pricks 
made in this way are claimed not to break with a load of 
300 kilos, per sq. cm., and to form a good insulating 
material for electrical purposes. — A. G. L. 

Asphalt i Artificial . J. A. Soriano, Fr, Pat. 332,051, 

May 13, 1903. 

Ordinary bitumen is mixed with refined bitumen (6 per 
cent.) and manjack (Trinidad) bitumen (1® cent.). 
The mixture is me^d, powdered millstone grit (64 per cent.) 
is added, the whore heated for several hours, moulded, and 
allowed to cool. — A, G. L. 


— W. G. M. 

Copper ; Calculation of Production and Loss in the Manu- 
facture of . E. Juoii. Oesterr.'Zeits. Berg.-Hutt., 

j 51, 411 — 114; Ghem. Centr., 1903, 2, [14], 810. 

I The author has investigated the causes of the great 
I discrepancy between the analytical results obtained at the 
mine and at a copper Avorks at Bogoslowsk, Russia. It 
Avus found that in the blast-furnace, 3* 72 per cent, of the 
copper was lost in the form of dust and 3*29 per cent, 
passed into the slag. In the Bessemerising proce.vs, 11*26 
per cent, of the copper was lost, and in the refining furnace, 
1*98 percent. The dust from the building in which the 
smelting was carried on contained 18*12 per cent, of 
copper, that from the roof of the Bessemerising building, 
48*80 — 73*46 per cent., and that collected outside the 
Avorks, 3*32 per cent, of copper. — A. S. 

Aluminium Alloys ; Light . J. W. Richards. 

Eng, and Mining J., 1903, 76, 508. 

For the preparation of aluminium alloys, the aluminium 
is melted, preferably in a magnesia-lined crucible, and the 
other metal stirred in. The melt should never be heated 
above cherry-redness, and the alloys should be allowed to 
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cool before being poured. Alloys of alumiaium with 
ebrominm, manganese^ copper and nickel, silver, tungsten, 
Oerman silver, magnesiam, and zinc are being used com- 
merciallj. The best chromium alloy is one containing 
2 *.3 percent, of chromium. Aluminium-chromium alloys 
resemble self-hardening steels in that they retain their hard- 
ness when heated and annealed. The hardest light aluminium 
alloy yet produced is one containing copper, nickel, and 
manganese, the last-named metal being added in the form 
of a rich alurainium-ni’inganese alloy produced in the 
electric fnrnace. Commercial “ nickel-aluminium ” alloys 
are really alloys containing both nickel and copper ; when 
suitable for rolling, they contain from 2 to 5 per cent, of 
nickel and copper together. Foi* malleable aluminium- 
zinc alloys, up to 15 per cent, of zinc can be used, and for 
eastings, up to 33 per cent. The alloy containing 1.5 per 
cent, of zinc can be rolled aud drawn. The alloy con- 
taining 33 per cent, of zinc, known as “ Sibley casting 
•alloy/’ is very rigid, but is not so resistant to shock as the 
alloys containing less zinc. — A. S. 

Manganese in Steel ; Determination of . J. M alette. 

XXlll., page 1209. 

Galena and Copper Pyrites; New Method of Decomposing 
— — r for Anali/tical Purposes^* C. Boucher. XXlll., 
page 1209. 

English Patents. 

Metallic Alloy or Metal ; Manufacture of a New or Im- 
proved T. W. Just, A. i). Jenkins, and \V. F. L. 

Frith, all of London, Eng. Pat. 23,014, Oct. 29, 1902. 

The alloy consists mainly of copper, nickel, and zinc, with 
small proportions of phosphorus (preferably added as 
“phosphor copper”) iron, lead, tin, aud aluminium, and 
with a very small proportion of vanadium, added as am- 
monium vanadate, or of ])alladium, added as palladium- 
sodium chloride, or of both. 3'hese ingredients are stated 
to give a white alloy. When it is desired that a golden- 
coloured alloy shall ho formed, additional quantities of 
copptir and tin, with brass, silver, and a very small pro- 
portion of a suitable form of arsenic are added to the first- 
named composition. Details of the processes for forming 
the alloys are described. Compare Eng. Pat, 9690, April 26, 
1902 ; this Journal, 1903, 498. — E. S. 

Furnaces [^Ingof]; Regenerative Gas Reheating———, F. 
Siemens, London. Eng. Pat. 25,057, Nov. 14, 1902. 

The furnace is arranged to be heated by one or more 
U-shaped or horse-shoe 'flames, reversible in direction, so 
that the tempefaturo of the furnace increases gradually 
along its bed from the cliarging to the withdrawing en<l. 
The withdrawing end may be partially separated from the 
charging end by a vertical transverse partition, which is 
provided with openings for the passage of the ingots, &c. 
In another form, the furnace is div,id(*<l through part of its 
length by a longitudinal partition, and the U -flame from the 
hot-eni of the gas furnace heats the whole of the chamber, 
the flame passing alternately in opposite directions around 
the partition at that end. *In this case, a double row of 
ingots is fed into the furnace, such ingots being extracted 
alternately through doors in the sides.— K. A, 

Zinc and other Sulphides ; Extraction of , from their 

Ores, G. C. Murks, London. From G. I). Delprat, 
Broken Hill, New Stmth Wales. Eng. Pat. 26,280, 
Nov. 28, 1902. 

See U.S. Pat, 735,071 of 1903 ; this Journal, 1903, 1001. 

— T. f. b. 

Mattes and Raw Metals ; Treatment of in Metal- 

lurgical Hearth Furnaces, A. L. A. Conein, Paris. 
Eng. Pat. 26,466, Dec. 1, 1902. 

Mattes and raw metals, such as crude copper, nickel, tin, 
lead, or cast-iron, are melted on a hearth furnace, and 
exposed, by means of blast pipes distributed around the 
bath, to the oxidising action of steam and air, carrying a 
solid oxidising agent formed of the finely-divided oxides 
of the metals to be treated, with a powdered flux, and hydro- 


carbons for increasing the temperature of the bath by their 
combu.stion. Compare Eng. Pat. 21,391 of 1902; this 
Journal, 1903, 1133. — E. S. 

Materials ; Process of and Apparatus for Sub- 
jecting , to the Action of Air or other Gases, C. K. 

Mark, Chicago. Eng. Pat. 4537, Fob. 20, 1903. 

See U.S. Put. 728,261 of 1903 ; this Journal, 1903, 746. 

—T. F. B. 

United States Patents. 

Precious Metals ; Apparatus for Extracting U. H. 

Thompson, Plmrchville, N.\^ U.S. Pat. 741,189, ( )ct. 13, 
1903. 

The apparatus comprises a receptacle having its upper 
portion surrounded by an overflow compartment provided 
with an outlet. The receptacle has a conical bottom with 
a central outlet, and lias suspended within it loosely- 
mounted “ diamond shaped ” agitating arms, each carrying 
a depending chain, the arms gradually decreasing in length 
from the centre outwards, aud “adapted to be retained in 
their opcrutivi' position when rotated in one direction, and 
to assume an inoperative position when moved in the oppo- 
site direction.” Screened noz/lcs communicate through the 
bottom with the interior of the receptacle, and are con- 
nected to suppl} -pipes, which enter a coupling provided 
with a trap. A casing is mounted on the coupling, forming a 
compre.ssed-air clianiberin communication therewith. There 
are means for forcing through the pipes and nozzles enter- 
ing the bottom of the icctqjtacle, cyanide solution and com- 
pressed air conjointly, and water separately to each nozzle 
of the series. There are also means for exhausting the 
solution from the receptacle. — E. S. 

Cyanide Solutions; Process of Treating [^Rcgenerid- 

ing~\ , W. H. Davis, Boulder, Col., Assignor to 

A. L. Collins, Denviu-, and F. L. Bosqui, Telluride, Col. 
U.B. Fat. 7 11,231, Oct. 13, 1903. 

To cyanide solutions, during or after contact with the ore, 
an alkali hydroxide is added, and the solution is subjected 
to the action of an alternating electric current, in order, 
by “ raising the osmotic pressure, to dissociate the double 
salts in the solution, causing precipitation of the hydrates 
of the base metals, and to combine the freed cyanogen with 
the alkaline hydrates, to cause simultaneous regeneration of 
the cyanide in the solution, and the clarifying of the latter.” 

— B. 8. 

Quicksilver {Mercury'] Ores ; Furnace for Calcining 
J. M. Cutler, I'kiah, Cal. U.S. Fat. 740,539, Oct. 6, 
I 1903. 

I An outer horizontal rotating cylinder, having a number of 
I spirally-arranged flanges extending throughout its length, 

I encloses a concentrically-supported inner cylinder, opening 
, into the firebox at one end, and continued at the opposite 
end into a smoke-stack extending upwards through an 
; ore-bin, which bin opens into the rotating outer cylinder. 
The inner cylinder has a number of longitudinally-extend- 
ing flanges on its outer surface. There is a hot-air pipe 
within the smoke-stack communicating with the interior of 
the outer cylinder, at the opposite end of which is a furae- 
I escape pipe. The ore-bin has a sloping bottom with 
1 grooves leading to a pipe below, for the escapci of the metallic 
I mercury which condenses within the bin, — E. 8. 
i 

I Furnace; {Ore] Roasting — . C. H. Kepath aud F, E. 
! Marcy, Anaconda, Mont. U. 8. Fat. 740,589, Oct. 6, 1903. 
j The furnace has a series of superposed hearths, which are 
I formed witli apertures at the centre and periphery alter- 
nately. A central vertical stirring-shaft is provided with a 
series of radial stirring-arms extending into the several 
hearths, these arms carrying special rakes for forcing the 
material alternately inwards to the central apertures and 
outwards to the peripheral apertures. Stationary spouts 
are located between the hearths, and are arranged to direct 
the ore from each hearth to the hearth next below, in such 
a manner that the ore is protected from the influence of the 
draught.-— K. A. 


o 
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OrB-Reduciny Furnaces ; Means for Utilising Oil or Gas 

in . W.Kemp, Assijrnor to M, F. Freeman and 

B. L. Worthen, all of Tueoou, Ariz, T.S, Pat. 741,504, 
Oct. 18, 1903. 

The combustion chamber is situated in the tu}^^e opening 
of an upright furnace, in communication with a wind-box, 
from which air is supplied under pressure directly to the 
chamber around the fuel tubes. An annular burner in the 
combustion chamber has a fuel conduit and an internal air 
conduit, adapted to produce a flame supplied with air under 
pressurt* both in the interior of the flame and externally. 
Means are provided for supplying gaseous fuel to the 
burner; and there is an air conduit in communication with 
the wind-box. — K. S. 

Ore^Roasling Furnace, J. Boger, Denver, Col. U.S. Pat. 
711,549, Oct 13, 1903. 

In a circular furnace, a central pillar has a stationary ring 
near its lower portion, a{»ainst the under side of which 
adjufiting screws bear. A stationary bearing resting on the 
ring is provided with a depression constituting an oil-well, 
in which an adjustable sleeve, mounted on the pillar and 
carrying rabble mechanism and a rotatable water-trough, 
works. Water-feed pipes connect the trough with the 
rabble arms, and water-return pipes connect with the latter, 
and lead to a point of discharge. The outer parts of the 
rabble arms are supported by rods from the sleeve, so as to 
be independent of other means of support. The oil-well is 
sealed against the entrance of extraneous matters. — E. S. 

Sulphide Ores ; Treatment of . A. M. G. Scbillot, 

Paris. U.S. Pat. 740,701, Oct. 0, 1903. 

The ores are treated in a closed vessel with sulphuric acid 
at a temperature above its boiling point, the cxcc.ss of th<' 
acid used being recovered. The sulphated ore is calcined 
at 700” C., to “ dissociate the ferrous sulphate, .and the 
calcined ore is lixiviated. Compare Eng. Pat. 20,077, of 
1901 ; this Journal, 1902, 1399, — E. 8. 

French Patents. 

Precious Metids } Process for the Recorery of . H. E. 

Sulman and H, E. Kirkpatrick-Picard. Fr. l»at. 332,1 4u, 
May 16, 1903. 

8be Eng. Pat. 27,360 of 1902; this Journal, 1003, 1051. 

— T. F. P,. 

Vanadiferous Ores and Products ; Process of Treating 
— — . H. E. llerrcnschmidt. U'irst A<ldition, dated 

May 9, 1903, to Fr. Pat. 323,421 of Jan. 10, 1903. (See 
this Journal, 1903, 953.) 

The processes given in tlu; mu in patent for the reduction 
of vanadium oxides obtainc<l as there described, are stated 
to be applicable to eoiunnfrciul vaiiadic acid, provided that 
in this case iron, not being present, should be added, prefer- 
ably in the state of oxide, before effecting the reduction. 
In the cases given in the cited patent, the addition of iron 
before the reduction is unnecessary, since it is already 
present in the solutions treated. These statements apply 
equally when any other metal, as nickel, copper, &c., is 
used instead of iron to obtain a corresponding vanadium 
alloy.— E. S. 

Furnace for Roasting Ores. The Nichols Chemical Co., 
U.S.A. Fr. Pat. 332,065, May 14, 1903. 

The furnace comprises a series of superposed stages 
furnished with openings and hoppers for the introduction 
of the ores, preferably alternately central and periy>heral. i 
Rotating rakes openite on each lieurth to discharge the ore i 
through hoppers to the hearth immediately below. The i 
hoppers may, according to one moditication, be so supported 
as to turn with the rakes and discharge the ore through 
openings, instead of being stationary. — E. S. 

Metal Sheets ; Apparatus for Galvanising — . Davies I 
Brothers and Co., Ltd., England. Fr. Pat. 332,222, ' 
May 19, 1903. | 

The invention jEfers to an apparatus for facilitating the j 
passage of metal sheets through a hath of molten zinc. ! 
Rotating wheels act in combination with rollers, with the | 
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ai<i of certain described devices, whereby the plates are 
dried whilst being led into the apparatus, are immersed, and 
then withdrawn in the coated state. — E. 8. 


XL-ELECTRO-CHEMISTET AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHEMISTRY. 

Nitrous Anhydride ; Direct Synthesis of . D. Hclbig. 

VIE, page 1193. 

E’^nited States Patent. 

Cyanide Solutions ; Process of Treating \ Regenerating'] 

. W. H. Davis, As.signor to A. E. (’ollins and 

F. E. Bos(|ui. U.S. Pat. 741.231, Oct. 13, 1993. X„ 
page 1197. 

French Patent. 

Rrieks, Artifcial Stone, [Insulating] ; Manufacture of 

. F. W. Jenkins. Addition, of ^lay 9, 1903 to 

Fr. Pat. 329,346, Feb. 13, 1903. IX., page 1196. 

(5.)— ELECTRO-METALLURGY. 

Steel ; Cost of Making , hy Kjellin\<i Method. Electro- 

chem. Lid., Sopt. 1903. Eng. and Mining J., ]yo3, 76, 

E\ the Kjcdliii cloctric furnace at (iysinge, Sweden, a 
charge of about 1,000 kilos, can be smelted, a'he steel 
produced contains carbon, O-O.") — I *4.'> ; s)Ji(‘on, 0-35-~ 
0*74; mangauesr, o- 33 — 0*49; phosphorus, 0*011 — 
0*014; and sulphur, 0*010—0*015 percent. The cost of 
the furnace, including the electrical nlant, but not the 
source of power, is about 4,020 dels.* 4’lie cost of pro- 
duction of 1,000 kilos, (d’ steel is as follows: — -Power 
(1,320 h.p.-hours), 5*00 dols. ; pure charcoal-iron and soft 
iron for the eharge, 32 *.50; mould, 0*25; repairs and 
brickwork, 2*08; depreciation and interest, 5*56; and 
wages, ‘2*50 ; total (not including general expenses, royalties, 
^c.), 47*89 dols. (See also this Journal, 1902, 1048). 

—A. S. 

Steel Making; JUroulCs Process of Electric . 

P. L. T. HcrouJt. Elect rochem. Ind., Sept. 1903. Eng 
and Mining J., 1903, 76, 508. 

A CHARGE of scrap iron mixed, if desired, with pig iron, 
is melted in the electric furnace (see this Journal, I 902 ', 
1237 ; 1903, 217, 426), or is poured into the furnace from a 
ladle. If molten metal be introduced, it should bo super- 
oxidised or overblown, and free from slag. The charge is 
covered with an artificial slag and heated by means of the 
electric current. By pouring out the tirst slag and intro- 
ducing new fluxes, the metal can be washed free from 
impurities, Mhil.st, by addition of carbon, See., complete 
deoxidation can be attained. The steel produced is stated 
to be very pure and equal to the best grade of crucible 
steel. About 1 oOO tons of steel have already been produced 
by Hcroult’s process. — A. 8. 

English Patent. 

Iron and other Metals; Reduction of , from their 

Ores. B. J. B. Mills, London. From C. 8. Bradley, 
New York, U.S.A. Eng. Pat. 17,434, Aug. 11, 1903. 

Powdered hmmatite and iron pyrites, in the proportion of 
about two parts of the former to one part of the latter, by 
weight, are mixed, and the mixture is heated in an electric 
furnace, preferably by use of an alternating current. The 
reactions take place according to the following equations : 
FeSj FeS - 1 - S ; and 3Fe8 + 2 Fe 203 » 7Fe + SSOj. A 
suitable flux may be used. The sulphur dioxide formed is 
recovered, and the molten iron is hipped from the furnace. 
The process is applicable to the reduction of ores of metals 
of the iron and chromium groups only. Alloys of any of 
these metals may be obtained by suitable additions made in 
the process.— E. 8. ' 



Not. 16. 1903.3 


JOURNAL AND PATENT LITERATURE.-^Cl. XL, XII., .S: XIII. 1199 


Unitkd States Patkxt. 

Ores; Treating . C. E. Baker and A. W. Burnell, 

CievcdaD<l, Ohio. U.8. Put. 741,i:i9, Oct. 13, 11)03. 

Orks containinji a base, metal or metals and a metalloid, are 
sofflciemly heated in a current of dry chlorine to vcdatilise 
the metalloid as a chloride. 'Fhe metal chlorides formed 
are dissolved out of the reslflne. In the ease of ores con- 
taining copper and nick(‘l, after the separation of the 
metalloid as described, the chlorides dissolved out of the 
residue are converted into sulphates, from the solutinn of 
which the copper, and after ueiitriilisalion, the nickel are 
electro-deposited. In the presence of iron, the electro- 
di'position of the nickel is efieeted with a (Mirrent d<'n>ity 
insufficient to deposit the iron. Compare U.S. Pat. 739,37-4 , 
of 1903 ; this Journal, 1903, 1134.— K. 8. 

Frkxcti Patents. i 

Elrctrohjlic Deposits; Process of Obtaining . Soe. 

Anon. Le Carbone, France. Fr. Pat. 331,930, May 11, 
1903. ‘ i 

In order to avoid porous deposits of metal, the electndyte ; 
is brought into contact with the cathode hy means of a , 
porous material (felt, cloth, Ac.) impr(‘gnatcd with tlu* , 
electrolyte. The anodo is Inad<^ in the form of a rotating j 
drum, plate, or peribrated tube, covered with porous material 
and arranged so that the latter is suppli(‘d and impregnated | 
wi’-h the electrolyte, 'fhe cathode is arranged to press ■ 
against the porous material, and, if nece.ssary, may he k<*pt ; 
in movement .so as to bring all parts of tins surface to b(‘ , 
j)lated into contact with the impreguated material. — B. N. j 

Electro-depositfon of “ Metals ” ; hnpts. in the so-called , 

Casks for the J. G. Uobergel, France. Fr. Pat. ! 

331,953, May 12, 1903. ! 

A revolvin(j cask of wood (.-arries the articles to he plated, ^ 
such as spoke.s of bicycle wh(*ols, and is ]»artly imraer.sed in i 
the electrolyte. Tin? dimensions of the cask are such as to j 
j)rcvent the rods from taking a position at right angles to i 
the direction of rotation. Uhliiiue perforations permit of a ! 
circulation of the electrolyte from the outside to the inside j 
of the cask, hut thi' axes of perl'oration are such that tho ' 
rods do not engage in the orilices. Metallic* plates are I 
])Ouud longitudinally to the inside of the cask, each plate ; 
being connected by eou’diietors to a commutator outside the j 
hath in .such a way that only the immersed plates pass the | 
electricity. Adjacent conductors arc connecte<l to opposite , 
ends of adjacent plates, so that the current pas.ses out from ; 
one plate at the eud adjacent to the commutator, and from j 
the next plate at.the end away from the eommutJitor, thus 
ensuring a uniform distribution of electricity inside the j 
cask. Bows of pins, for moving and stirring the rods to he | 
plated, are fixed in tlieca.sk between the metallic plates, and, i 
to ensure better electrical contact between the rods, the | 
pins and plates may be electrically connected. —B. N. 1 


following oliaracters : — Sp. gr. at 1 5 • 5° C,, 0*92586 ; supo4ir 
heution value, 182*8 ; l^eichert-Meis^l value, 0*55; H^'hner 
value. 95-02; iodine value, 161*42; neid value, 4*98; 
iodine value of liquid fatty acids, 197-4; uiisaponifiuble 
matter, 4*4 per cent. — A. 8. 

Sesame Oil ; (Adour Heart ions e/'— II. KreiB. 

XX III., page 1*210. 

Putter ; ('onversion of , into a 'PalUnty Product^ 

under the Ivjlnence of Light. A. Lidow and Dshor. 
XVI 11. A., page 1205. 

Parringtonia Sjieeiosa, Caerth ; Seeds of ■■■— . 

W. P. II. van den Dritssen-Mureeuw. \X., page 1207. 

Clgecrin in Wine ; Determination of , hy means of the 

Iodide Method. .s. Zeisel and II. Fanto. XX III., 
page 1211. 

Methoxyl and (ilyceriji Determinations. M. J. Strikar. 
XXI 11., page 1211. 

lI.M'iici) States Patent. 

Crease; Apparatus for Separating . E. R. Edson, 

Cleveland, Ohio, l'.S.A. IJ..8. i\it. 739,998, Sept. 29, 

; 903. 

The grease-containing material is heated hy means of a 
coil in the lower part of tln‘ inner ehambt-r of the apparatus, 
which is also provided with means for the introduction of 
air under pressure and with stirring arms on a rotating 
shaft. The Reparat(Hl grease is congealed by means of a 
surrounding cooling jacket, and is curried over into a com • 
miinicating water tank by means of water entering at the 
lower part of the chunih<*r. A valvod tube at the h(dtom 
of tho apparatus communicates with the exterior. 

—C. A. M. 

FuKNcir Patents. 

lAibricating Product termed “ Oleisonine^^ ; Manufacture 

of a . A. Guillemaud. Fr. Pat. 331,858, May 8, 

1903. 

A MiXTiruE of an indnstrial oil with bran, ether, and yellow 
ochre is formed into a consistent product. Claim is also 
made for a device for applying this lubricant to rope- 
machine spitidles. — (k A. .M. 

Wool Scouring and L'al Pecovery ,* Machine for . 

J. M. .1. Baudot. Fr. Pat. 331,956, March 23, 1903. 
V., page 1192. 

Volatile Solvents ; Pecovery of the Vapours of — , in 
the Treatment of Perfumes and Fatty Matters. J. 
Febvrc. Fr. I’at. 332,087, May 18, 1903, XX., page 1207. 

XIII.-PIGMENTS. PAINTS: RESINS. 
VARNISHES: INDIA-RUBBER, Etc. 


XII.-FATTY OILS. FATS. WAXES. 
AND SOAP. 

Olive Oils ; Pemoving Alargarin ” from . E, Ber- 

tainchand. Seii'eusieder-Zeit., Augsburg, 30 , •'>97, 527. 
Zeits. iingew. Chem., 1903, 16, 995. 

In order to increase the value (as edible oils) of olive oils 
with a high solidifying point, the anllior pro[)osesto separate 
from them about 10 per cent, of their “ margarin.” I’he 
filtered oil i.s cooled to 6^ — (k, and then centrifiigalise<l 
in an apparatus plated on the inside with tin, and lined 
with fiber cloths. ft is stated that the acidity of the oil is 
not increased, and that the centrifugali.sed product is equal 
in value to Bari olive oil, and at the same time ciieaper. 
The residue iu the centrifugal apparatus melts at 20'^ Ck, 
and can he used f<»r the manufacture of soap. — A. 8. 

Salmon Oil. Bruno de GreifF. ( 'hem. Rev., 1903, 10, 223. 

Salmon oil, which is produced in large quantities in British 
Columbia, is a clear, bright golden-yellow oil, with a mild 
fishy odour and a comparatively pleasant taste. It has the 


i (.4.)~PIGMENT8. PAINTS. 

English Patents. 

White Lead ; iWovess and Apparatus for the Manufacture 

of . \V. Oliphant, Glasgow, and II. 8. El worthy, 

London. Eng. Pat. 22,663, Oct. 18, 1902. 

The apparatus consists of a rotating vessel supported on 
trunnions, one of which is hollow, to all uv passage of air 
and gas<*s, the pre.'isiire of which is regulated by a special 
device. The vessel is charged with litharge or other lead 
oxide, a biiitahle quantity of water, and a small proportion 
j of acetic acid, or of lead or ammonium acetate, and pure 
j carbon dioxide is forced in under considerable pressure. 

Instead of lead oxide, fitiely^-divided lead may be placed 
' in the vessel, with an acetate as in the previous case, and 
steam, or steam and air, are forced in, and subsequently* 
carbon dioxide. Reference is made to Eng. Pat. 25,007, 
Oct. 28, 1897 ; this Journal, 1898, 908.— Pk S. 

Soot or Lampblack from Tar and other Carbonaceous 
Substances ; I^rocessof Manufacturing - — . G. WegeUi|. 
Eng, Pat. 13,837, June 22, 1903. III., page 1 190. 
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Pigments ; Processes of Making . W. 4. Armbruster 

and J. Morton, St. Louis. Eng. Pat. 17,784, Aug. 17, 
1903. 

Sbk U.S. Pat. 737,056 of 1903 ; this Jonrnal, 1903, 1055, 

— T. F. B. 

Pigments ; Compositions of Matter to he used for , and 

Process of Making the Same. W. J. Arinbrnster and 
J. Morton, St. Louis. Eng. Pat. 17,78.5, Aug. 17, 1903. 

Skb U.S. Pat. 737,055 of 1903 ; this Journal, 1903, 1055. 

— T. F. «. 

Unitkd States Patents. 

Pigments; Process of Making . W. J. Armbruster, 

St. Louis. U.S. l"at. 740,072, Sept. 29, 1903. 

A SOLUTION of 1 mol. of barium sulphide is added to 
a solution of 1 mol. of an alkali sulphate and then a 
solution of 1 mol. of zinc sulphate is added, the precipitate 
filtered off, and the solution used again. — T. F. B. 

Pigments; Process of Makina W. J. Armbruster, 

St. Louis. U.S. Pat. 740,073, Sept. 29, 190.3. 

A I'lGMKNT composed of zinc sulphide and barium carbonate 
is made by precipitating a solution of barium sulphide with 
an alkali carbonate, and adding a solution of a zinc salt 
{e.g. the sulphate). — T. F. B. 

French Patents. 

Colour [P/5/mcn/]; Process of Manufacturing . 

W. J. Armbruster and J. jSIorton. Fr. l*at. 3.32,095, 
May i5, 190.3. 

See U.S. Pat. 731,1.52 of 1903 ; this Jonrnal, 190.3, 871. 

— 3\ F. B. 

Colour [^Pigment"] ; New — — , and its Manufacture. 
W. J. Armbruster and J. Morton. Fr. Pat. 332,090, 
May 15, 1903. 

See U.S. Pat. 731,153 of 1903 ; this Journal, 1903, 874. 

— T. F. B. 

Lakes; Manufacture of Monazo Dyestuffs for Production 

of Red . Act.-Ges. ffir Anilinfabr. Fr. Pat. 

3.32,145, May 10, 1903. IV., page 1 192. 

Adhesive Material ; Production of . L. Preaubert 

and (J. A. Thube. Fr. Pat. 381,80.5, May 7, 1903. 

This consists of an emulsion of oil, fat, rarnisli, hydro- 
carbons, waxes, or other substances immiscible v/ith water, 
in an aqueous solution of casein obtained by the action of I 
an alkali or otherwise. Various applicatious of this pro- | 
duct are also claimed, e.g., in paintimr, printing, and the 
preparation of solid oil paints, — C. A. ^1. 

(C.)— INDTA-KUBBKH. 

Caoutchouc ; Chemistry of . C. O. Weber, Her., 

1903, 36, [ItJ], 3108—3115. 

FxrEuiMENT.s are described in the paper which were made 
on the spot with freshly-collected Casiilloa elastica milk. 

On diluting a rubber milk, a homogeneous liquid is not 
obtained, but a large number of nodular aggregates arc 
dispersed throughout tlu; liquid. 

Fresh castiUoa elastica milk can he boiled without 
coagulation, although very rich in albuminous matter, and 
the lumpy liquid obtained by diluting the milk with water 
becomes perfectly homogeneous on boiling. 

Tannic acid cannot be present in rubber latex, as 
frequently stated, since albumin is readily and completely 
precipitated by it, and rubber latex is at once coagulated. 
The dark green coloration observed on adding salts of iron to 
the lattx is due to a glucoside, a compound of a crystal- 
lisable sugar (dambonite). The globules contaiucd in 
rubber milk are shown by the microscope to consist of an 
envelope of albuminous matter containing a substance 
possessing the Mdity of an oil. On shaking the milk with 
ether, an ethereal solution of the mother substance of india- 
rubber is obtained and an aqueous layer. Since rubber 


itself is absolutely insoluble in ether, the oily liquid cannot 
be a solution of rubber. It is probably a substance capable 
of transformation into rubber by molecular change, e.g., 
polymerisation. The author obtained 43 per cent, solutions 
of this liquid which were perfectly limpid, and filtered with 
ease, whereas 43 per cent, rubber solutions would be serai- 
solid. These solutions can be kept several weeks in a 
cool, dark place without apparent change, but sooner or 
later they become viscous, and once the change commences, 
it proceeds rapidly, and they are converted into tough 
water-white jellies. If the ether is allowed to evaporate, 
a colourless, glassy, and fairly transparent substance 
is obtained possessing all the properties of a high-class 
rubber. 

The ethereal solutions do not polymerise on boiling, hut 
on adding to them ether containing hydrochloric acid or a 
truce of formic acid, a very rapid rise of temperature takes 
place and polymerisation ensues. 

The rubber so obtained yields 3 per cent, of resinous 
matter to acetone, and is composed of 87*89 per cent, 
of carbon and 11*8 per cent, of hydrogen. No doubt 
therefore remains that india-rubber, as such, is not pre- 
existent in the latex, but is formed by polymerisation 
from the thiu oily liquid emulsified in it. — J. K. B. 

Rubber of Urceola Esculenta from Burma. Board of 
'frade J., Oct. 15, 1903, Siipplemenr. Imp. Inst. Bull. 
No. 3, 120. 

I A sample of rubber from Urceola Esculenta, from Rangoon, 

I was very hard and showed no stickiness ; it was slightly 
porous and coutained a large amount of vegetable matter. 
Analysis gave m()i.stiire, C*9 per cent. ; resin, 7*0 per cent. ; 
cuout<‘h()nc, 7G*2 per cent.; and dirt, 9*9 per cent, 
(including ash, 1*7 per cent.). The rubber showed good 
elasticity and tenacity, and was valued as similar to Tonquin 
rubber at 25. to 2.v. 1 J. per lb. — T. F. B. 

India-Rubber and India -Rubber Articles ; Analysis 
C. 0. Weber. XXIII., page 1211. 

j United States Patents, 

I Gum {Rubber'] \ Art of Extracting . W. A. Lawrence, 

j New York, U.S. A., Assignor to Continental Rubber Co., 

I Jersey City, N.Y. U.S. Pat. 741,256, Oct. 13, 1903. 

I Plants containing rubber or rubber-like gums ace treated 
j with a hydrocarbon capable of dissolving the rubber together 
with resins. A portion of the solvent is then evaporated, 
and the residual solution is treated with a hot solution of 
sodium hydroxide or other alkali, which precipitates the 
rubber, but retaius in solution the resin, together with the 
nmiainder of the hydrocarbon solvent. — M. J. S. 

Gum {Rubherl ; Apparatus for E.vtracting . VV. A. 

Lawrence, New York, U.S. A., Assignor to Continental 
Rubber Co., Jersey City, N.Y, U.S. Pat. 711,257, Oct. 13, 
1903. 

The apparatus consists of two co-operating members with 
disintegrating, rubbing surfaces, composed of yielding ma- 
terial, and held in rubbing contact with each other for a 
considerable distance. One member may bo a wheel or 
other form of endless travelling surface, and the other a 
belt or apron applied to a portion of the periphery of the 
wheel, in the manner of a band brake. See following 
patent. — M. J. S. 

Rubber ; Art of Extracting , without Solvents. W. A. 

Lawrence, New York, U.S. A., Assignor to Continental 
Rubber Co,, New Jersey, N.Y. U.S. Pat. 741,258, Oct. 13, 
1903. 

Vegetable tissues containing particles of rubber or rubber- 
like substances are softened by means of water or steam, 
and are then subjected to combined rubbing and pressure, 
which causes the particles of rubber and resin to cohere 
into masses of appreciable size (see preceding abstract). 
The resin is then removed by treatment with alcohol or an 
alkaline solution.— -M. J. S. 
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Matter [Rubber-substitute] ; Composition of . VV. A. 

Lawrence, New York, U.S.A., Assi^inor to Continental 
Kubber Co., Jersey City, N.V. l/.S. Pat. 7 n,251», ( )ci. 
13, 1903. 

Thb alkaline solution of naphtha and resin obtained ii< a 
secondary product in the extraction of rubber from plants 
of the genus Parthenium hy patent 741,256 (see above) is 
claimed as a new composition. — M. J. S. 

Rubber; Process of Re. fining Crude . W. A. Law- 

rence, New York, U.S.A., Assignor to Continental 
Rubber Co., Jersey City, N.Y. U.S. Pat. 741,260, Ot 1:1, 
1903. 

CnUDK rubber, containing resin and naphtha, is submitted 
to the action of alcohol, which dissolves the nsin ami 
naphtha. The alcohol and uaj)htha are (hen distilled off, 
and the distillate refrigerated so that the alcohol and 
naphtha form two distinct layers, which may he separate<l 
and employed afresh. ( 'omparo patent 7 1 1 ,256 (above). 

_M. J. s. 

XIV.-TANNING: LEATHER, GLUE. SIZE. 

Sheep- and Lamb- Skins for Coloured Shoe and Glare 
Leather ; Tanning of — ■ ■. Leather Tr.idesHev., lUOM, 
36 , [917], 707-708. 

Good leather for shoes and glove.s is made from sheep- and 
liiuib-skins by the following method : — 

Preparing and Tanning. — The pelts arc thoroughly 
soaked and softened down, then drained, painted on the 
llesh side with a solution of alkali sulphides (about 18 ‘ Tw.), 
and left till the following day. Ttie wool thus loosened 
should be pulled double, t.e., two skins are placed fle.sb to 
flesh, and the “ slats ’* are placed in cold water to avoid 
damage by heating, until they are ready to be plactal in the 
limes, which sliould be fresh, clean, and weak. Medium 
M'cight skins remain here four days, and are then bran- 
drenched. Tho quantifies hereafter given are calculated for 
100 skins unless otherwise stated. Thj <lrcDch is made 
from bran (1 bucketful) with <'nough old sour liquor at a 
temperature of 90*^ P. to allow the process to complete 
over-night. A second drench follows. Lactic acul (about 
3 quarts, according to the amount of lime present, per 
100 galls, of warm water) may be used instead of the hrau- 
dreuch ; it is safer and simpler. 

For the pickling, which follows the drenching, and which 
also acts as a bleach and preserves the skins, sulphuric acid 
(2 quarts) and common salt (50 lb.), in suflicient water, are 
employed. Those quantities will also serve for 150 small 
skins. Tlie skins must he well opeued out aud stirred nearly 
the whole time (6 — 12 hours), aud then well drained, after 
which they are weighed. For each 100 lb. of drained 
pickled skins, the following liquors are made up : — 

(A) Aluminium sulphate (3 lb.) tlissolved by boiling in 
water (5 galls.). 

(B) Soda crystals (3 lb.) boiled in water (5 galls.). 
(B) is slowly stirred into (A), and the resulting milky-white 
liquor (C) is set aside to cool, or its temperature lowered to 
85° F. by addition of cold water. 

(D) Common salt (5 lb.) dissolved in water (5 galls.). 

(E) Chrome tanning liquor (3 galls.). 

(F) ** Salts of tartar’’ (I lb.) dissolved in a minimum 
of water. 

(G) Bf»rux (2 lb.) in water. 

The pickled skins (100 lb.) are drummed in (D) for ten 
minutes, or till thoroughly wet, and opened out; (C) is then 
added, and drumming is continued for 30 minutes ; tlien 
(E) is added 1 gall, at a time, drumming being resumed for 
jieriods of half an hour, one hour, and one hour or more, 
respectively, after each addition. Then (F) is added and 
the drum revolved for ^ — f hour. If the liquor Is still a 
deep green colour, a further half pound of salts of tartar 
in solution is added. The tanning should now be complete. 

The goods are then smoothed out, drained for, 24 hours, 
and “ drammed ” for 20 — 30 minutes in the solution of borax 
(G), and finally washed in ranning water till neutral in 
reaction. The skins are now “struck out” or pressed, 
shaved, stained, or coloured, “ struck out ” on the grain, and 
finished like ordinary chrome leather. 


Staining and Colouring. — Skius tauueil in the way 
described colour easily. 

When aniline dye.stuffs are u.sed, a suitable mordant must 
be employed. Fustic or sumac extract answer well for light 
shades, and, for re-tanning, palmetto or peach wood extract. 
A good ox-hlood shade is ohlained as follows, all the quan- 
tities hereafter given being for each dozen small skius: — 
Kxtract of fustic, sumac, or palmetto (5 oz.) is dissolved 
I in suflicient soft water at 110° F., and the shaved skins are 
drummed in it for 20 minuD's, when “antimonine ” (2 ox.) 
ilissolved in a minimum of water is added, and drumming 
continued for 15 niiuiites. The skins are now uusIumI in 
warm water and dyed, wlien they are again washed and 
“ fat-liquored ’ if required for glove leather. 

“ h'at-liquors ” for soft glove leather are made from 
potash soap (8 oz.) boiled in water (2 galls.), or egg-yolU 
i (1 pint) and olive oil (V pint) thoroughly emulsitled 
together and druuujied in at 90” F. ; or a mixture of soap 
ami oil is also used. After “ fat -liquoring, the goods are 
washed olV, st i out lightly, oiled slightly on the grain with 
sperm or neatsfoot oil, nailed on a hoard in a stretched 
condition till tlioroughly dry, then staked and finished. 
Black ^kins for imitation kid are coloured “ on the flesh,” 
and blacked “on the grain ” after washing and shaving, and 
I then dried out, the “ fat-licpior ” being omitted. A bath of 
I lactic aei<! assists in removing grease from the grain. 

; —u. L. J. 

I Lactic Acid in the Manufacture of Talent and Japannttd 

Goods; Value of , aud Methods o/‘ Csc. Ivoath^r 

, 'I'rades Rev., 1903. 30, [917], 708— 7 Hk 

I Thk spoeial advaiitugc.- claimed for tin; use of lactic acid 
I are that it eompletidy removeK lime, it ensures a line, even 
' grain, and does not dissolve hide suhstaTwe — ]*oii)ts of great 
j importance in the manufacture of costly patent, enamelled, 

, (carriage, and furniture leathers. The eff(‘cts produced by 
the acid are dependent on the amount used, the temperature 
employed, and the length of time for wliich the skins are 
: treated with it. Heavy hides are conveniently plumped hy 
using excess of acid in col<l water, whilst skins and split 
I hides may he hatrd by using less acid and at an increaseil 
I temperature, assisb'd hy adding some old lacl’c acid bate 
liquor or a proportion of common salt. T’he following 
formula is recommended for bateing ;--Use 1 lb. of lactic 
acid for every loo )b. of hides, green weight, for the first 
pack and add 4 Ih. of acid for every 100 Ih. of hide in each 
succeeding pack. Hides should be hated for lour or five 
hours, or over-niglit at 55” — 75° F.; skins for one to threat 
' hours at 75 — 95” F. 

The bate is usually run continuously for a week or so, 
and two vats, A and B, may be used as follows ; — Vat A is 
; first starteil ; at the end of a week B is half filled with 
I fresh water, the laetic acid is added, and then the top half 
of vat A is pumped in, the remainder of A being run ott. 
At the emi of the following week A is refilled, in a similar 
I manner to that described, using half the contents of vat H. 

Thus two vat.'i are used alternately', and always with a 
' fairly old liquor. 

Lactic acid is also useful for souring hark and extract 
liquors, and when retanning splits, if care be itiken to avoid 
over-plumj)ing. — R, L. J. 

E.nglisii Patents. 

Tanninq [with Iron Salts]. R. G. Par.sons, London. 

; Kng. I’at. 16,038, July 18, 1902. 

I Leatiikr is tanned in a first batli of basic ferric Balts, 
j followed by a second hath containing formic, lactic, butyric, 
oxalic, citric, or tartaric acids, or their calcium or barium 
salts, with or w ithout the addition of zinc sulphate, sugar, 
I aud glucose. I’hc second bath may, for example, have the 
composition : formic acid, 400 gians. ; zinc sulphate, 500 — 
600 grms. ; water, 100 litres, ^ee also Eng. Pat. 9025, 
May 1, 1901 ; this Journal, 1901, 731. —R. L. J. 

! Leather; Improved , and Process of Treating the 

same. P. Magnus, Collingwood, Australia. Eng. Pat. 
i 7492, March 31, 1903. 

; See Fr. Pat. 331,239 of 1903 ; this Journal, 1903, 1140. 
i -T. F. L. 
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XV.-MANUEES, Etc. 

Phosphate Manure ; Cheaper Manufacture of , O. Fleck. 

Sprechsaal, 1903, 36, 1417. Chem.-Zeit., 1903, 27, [85], 
Kep. 275. 

Tub Thomas slag is treated with steam under a considerable 
pressure io a boiler. In a few hours a tine powder is formed, 
owing to the slaking of the lime. With proper working, a 
dry powder is produced in tins way which contains 2 to 
3 per cent, more phosphoric acid soluble in citric acid 
than the powder obtained by crushing and grinding the 
slag. — A. G. L. 

English Patent. 

Manures from Waste Animal Materials ; Manufacture 

of . W. H. iVI(‘tcalfe, Sydnev, Australia. Eng. I’at. 

20,679, Sept. 22, 1902. 

Hlood, or the “soup” produced from boiling or steaming 
animal matter, is mixed with some absorbent material, sucli 
as sawdust, (diarcoal, or spent tan (about 10 lli. to a gallon 
of blood, &c.), and tannic ncid is added to the mixture, to 
precipitate the gelatinous substances, and in quantity 
sufficient to deodorise the mass, which is then suhjeetiMl to 
fermentation, at a temperature of about 100 F., for two or 
three months, dilute sulphurii: acid bewig added in case of 
evolution of ammonia. — T. E. E. 

XVL-SUGAE, STAECH, GUM, Etc. 

Bjctroot ; Existence of Optically Active Bodies [“ Plus 

other than Suyar in the . Zamarou. Jhill. 

tie TAssoc. des Chim. dc Suer, et do Dist., 1909., 21 , [3], 
235— 2r)2. 

In view of the repeated suggestion that beetroots contain 
optically active bodies other than sugar, which would have 
an effect upon the direct determination of the sugar by 
polarisation, tlm authttr has analysed various products, 
obtained in the manufacture of sugar, most carefully by the 
accept(‘d methods. 'I'he results of the determination of 
saccharose by polarisation, corrected by Clorget’s formula, 
and by tbo cupric reducing power before and after inversion, 
showed absolute concordance, and, in absence of positive 
demonstration, it must be concluded that no such bodies 
are present.— J. F. B. 

Diffusion [^Sugar Manufacture'] ; Chemicn - Physical 

Studies of on the Large Scale, K. Audrlik. Zeits. 

Ver. deutsch. Zuckerind., 1903, 53 , 9^16 — 927. 

For the purpose of forming an idea of the importance and 
the variation of the separate non-sugar constituents during 
the diffusion process, the quantity found in the K'ctroot 
was compared with that found in the diffusion juice, the 
exhausted chips, and the waste waters, and, that the results 
might afford more general conclusions, diffusion was studied 
on the large scale in dillereut factories and with varied 
beetroot material. 

Of the sugar containe<l in the beetroot, 9C — 93 per cent, 
passed into the diffusion juice — more with hot diffusion than 
at a lower temperature. Tiie increase of temperature 
seemed to have more influence on the exhaustion than 
increase of the quantity of juice drawn off. The difference 
between the sugar content of the beetroot and of the juice 
varied from 1*7 to 2*7, the smaller difference indicating 
more economical work, the exhaustion being equal in 
other respects. 

Of actual ash, 66 — 71 p(T cent, diffused out in ordinary 
working — more with hot difl’usioii than with cold, and this 
holds true also of the injurious a.sh (alkalis, sulphuric acid, 
and chlorine), which forms 52*8 to 62 *9 per cent, of the 
actual ash, 75*3 to 79*9 per cent, of this portion of the 
ash usually diffusing out. 

Oxide of iron and alumina only diffuse to a slight extent, 
possibly since they may exist in a state of sii.spension 
merely, or because they form insoluble of difficultly soluble 
compounds with liiPe acids of the beetroot. The diffusion of 
magnesia was 60 — 68 percent., potash 76 — 83, soda 78 — 81, 
phosphoric acid 73 — 86, sulphuric acid 61 — 77, and chlorine 
84—92. 


Alhuminold nitrogen forms 33 — 72 per cent, of the total 
nitrogen of the beetroot, and only 15 — 23 per cent, of this 
passes into the juice. Beetroots poor in nitrogen contain a 
relatively higher percentage of albuminoid nitrogen, and the 
latter increases as the roots ripen. 

Of the non-albuminoid nitrogen about 92*3 per cent, 
ppses into the juice. Injurious nitrogen (that is, the 
difference between the total and albuminoid nitrogen, 
ammonia, and amides) forms 25 to 46 per cent, of the total. 
Beetroots poor in nitrogen contain | to of the total as 
injurious nitrogrm, those richer in nitrogen as much as 
5u per cent., and 87 '5 to 95*1 per cent, passes into the 
juice. 

By diffusion a purification ensues, since the proportion 
of injurious ash and nitrogen passing into the juice is less 
than that of the sugar. The injurious ash and uitrogen, with 
the sugar, form a basis for judging correctly of the quality 
of beetroots (or tbe purposes of the sugar factory. 

— L. J. de W. 

Saturation [^Sugar Manufacture] ; Chemico - Technical 

Studies of on the ! Mr ge Scale. K. Audrlik. Zeits 

Xer. deutsch. Zuckerind., 1903, 53 , 928 — 945. 

Thk (juantity of lion-siigar removed by saturation varies 
with the composition of tlie raw' juice. Of oiganic sub- 
.stances tliere w'ere removed 32 — 57, of true ash 70 — 31, 
and of total uitrogen ;3(J*2 — 40 0 per cent. Of the non- 
sugar a portion is ca])abIo of being eliminated, but there is 
a constant quantity — the injurious non-sugar — whicli cannot 
be removed. The latter unalterable portion consists of 
injurious ash and nitrogen. 

It was found that the injurious ash of the diffusion juice 
w'as.57*3 per cent, on the average, and the ratio of true 
to injurious ash w’as 1*49 to 1. In the liquor and musse- 
cuite the ratio is l'i)43 to 1. The ratio is not constant 
however. In beets rich in invert sugar it is highei’, on 
account of the aceiimulatiou of lime. It i.s possible from 
the carhonated ash of tlie raw juice to ealeuluto the true 
ash of the saturated juice. 

Of the total nitrogen the albuminoid nitrogen forms 14*7 
per cent., and 93 per cent, is remov(!d and may be found in 
the scums. 

Ammoniacal and amide nitrogen form 17 — 27 percent, 
of the total; this is set free during saturation, and 84 — 95 
per cent, driven off during concentration. 

About tw'o-thirds of the total nitrogen remains unchanged 
and consequently affects the juice injuriously as regards 
purification. It consists principally of amino acids and 
betaine. Its amount serves for an estimate of the organic 
substances, the amount of which corresponds to 11-9 times 
that of the injurious nitrogen. 

Knowing the amount of the injurious ash ami nitrogen in 
the raw juice, the quotient of the saturateil juice may be 
calculated within 0-5 per cent., thus enabling an approximate 
view of the j>ossil)le saturation effect to be obtained. 

— E. J. de W. 

Sugar Juices; Concentration of , in the presence oj 

Aluminium, or finely dieided Aluminium Alloys. Besson's 

Process. J. de Grobert. Zeits. Ver. deutsch. Zucker- 
ind., 1903, 53 , [-^72], 945 — 94H. (Sec this Joiiruul, 

1902, 58, 1406 and 154.5.) 

The most suitable alloy was found to be one containing 
5 per cent, of tin. Trials made both in Fi'auee and else- 
where ill sugar factories during the last two seasons have 
given very encouraging results. — L. J. de W. 

Crystallisation [^Sugar Massccuites] during Motion. G. 

Fouquet. Bull.de I’Assoc. des Chim. de Suer, et de Dist., 

1903, 21 , [d], 193—219. 

In erystullisatiou during motion, the all-important points are 
to start with a mussecuiic of relatively low purity containing 
a largo proportion of good crystals, and to avoid tho forma- 
tion of tine grain during boiling and subsequently daring 
cooling, by strict avoidance of actual supersaturation. It is 
always advantageous to boil the low syrups on a basis of 
hard regular crystals previously prepared from pure syrups. 
The final massecuite should be chargied into the crystallising 
vessel at a temperature of 85° C. ; it should contain 8 or "p pea: 
cent, of water ; its absolute purity coeffipient should Varj( 
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from 76 to 7*2, aiui the proportion of crystals should be from 
15 to 20 per cent. The higher the proportitJn of ci vstals, 
the lower will be the viscosity for a given purity. In ortler 
to control the process it is nccessnry to have curves for the 
solubility of sugar at various temperatures in syrup.s of 
various degrees of impurity; the impurity is e.vpressed by 

the latjo » which remains constant for any one j 

massecuite. Jteference to these curves shows the exh iit, 1 
if any, of the actual supersaturatioii, which is quite inde- i 
pendent of the feoluhility of sugar in pure water. The Hnal ' 
temperature to which the massecuite is to be cooIlmI to ' 
obtain molasses of any given jiurity can be calculated. 'I'he 
time of cooling must be found by exiierinieut. The more ! 
rapid the cooling tlie better, provided no actual super- ; 

saturation occurs at any stage ; a large propiirtion of ; 

crystals and low viscosity of tlie mother Ihpior permit rapid 
eooliug. If line grain has beeu precipitated by tcniporarv [ 
supersatiuatiou, due to rapid eooliug, it must be redisHolved 
either by raising tlm hMuperaluie or by dilution ; in the 

latter case the ratio ol impnriiy is altere»i and a Iresh 

analysis must be made. Control ‘of the process is obtaiiu'd 
by determinatioiiN of percentage of crystals, purity of mother 
liquor, exhaustion ot mother liquor at various tempera- 
tures, and by comparing these witli the theoretical curves 
calculated from those of the solubility. -J. It. 

Carbonic Acid in presence of Sulphites, Sulphides, and 
Onjaniv Substances [/« Sugar Works Precipitates and 

Deposits^ ; Determination of U. tSlaiu k and .J. 

.Milbauer. Will., page 12()9. 

Glutamic Acid ; Ojttical Jiotatiou of , ]\. Andrlik. 

XXn., page 1213. 

K.ncjlish Patent. 

Crijslalti sable Sugar contained hi Sncctiarinc Liquids 
obtained from Heetrooi or Sugar A Jane ; Extraction of 

. VV. T. Whiteman, Middlesex. From 'J'he Syudi- 

cat pour TExploitation da Brevet Illavati, Brussel.s. 
Kug. Pat. 15/274, July 10, 11)03. 

The potash salts contained in saccharine li([uids arc 
removed by the addition (after concentration of tlie liquid) 
of a quantity of ammonium liydrolliiosilicate equivalent to 
the potash salts present; after mixing, sullieient lime to 
saturate the hydroHuosilicie acid is iutroduce«l and the masH 
heated, to (liiyc off the ammonia, “ and thereby liberate the 
hydrotluosilicic acid,” which forms, with the potasli and 
lime, iu.soluble potassium and calcium hydrotluosilicates 
which can be removed by liltration. — T. II. P. 

United States Patent. 

Sugar Juice ; Apparatus for Treating . J. A, Besson, , 

Caen, Knince. U.S. Pat. 738,397, Sept. 8, 1903. ! 

This apparatus is iiileudcd for the treatment of sugar juice j 
by a process involving the use of a small proportion of a I 
metallic carbide, preferably calcium carbide, the acetylene 
j'Foduced therefrom being stated to effect a purifying action. 

As the formation of acetylene is accompanied by heat, the 
apparatus provides for the applicatiou of a eooliug agent to 
the sugar solution. The apparatii.s consists of a i esscl of 
eyliiidrical shape containing in its interior another cylinder 
or tube of considerably smaller diameter. In the spaco 
between them is arranged a spiral diaphragm, which causes 
the liquid contents, consisting of the cooling material, to 
travel from end to end, circulating in the meantime round the 
central tube, and the latter has within it a revolving .shaft 



j with an attached spiral blade, by means of which the sugar 
solution is forced to p,iss in the opposite direction. The 
^ juice, in fact, euterit the casing ( Fig, 1) as shown by the 
arrow, and is discharged below in a partially frozen state, 
, being forceil forwards by tlie screw. Ttu* surrounding 
I easing contaius the coolimr li<|nid, the course of which is 
also .sliown by arrows, Tims tlu' tendency to raise the 


Imo. 2. 



t«‘nipcratiiro tlirough formation of acetylem* is overcome. 
After the juice has been siillicieiitly treated it is? passed 
into the reservoir, part of wliich is sliown at the highest 
part of Fig. 2, forniing part of the a]»p[iratus. — I. F. B. 

XVII. -BREWING, WINES. SPIRITS. Etc. 

Ycasl ; iJlilisation of Waste , in Breweries. J. L, 

Baker. J. Fed. Inst. Brewing, 1903, Q, 168 — 491. 

'I'liE authm- drscrihcfl the proce.s'Scs whieli liavc been devised 
for the utili-alion of waste yeast. 

(rt) Processes for the Extraction of the Contents of the 
Yeast Cell. — Inadditicii to the processes under this heading 
referred to in an abstract (this Journal, 1899, 779) the 
author describes the following; — (1, Mculeineister, Ger. Pat. 
105,629 (this .Journal, 1899, 1039); R. liuckforth, Eng. 
Pat. 25,101 of 1898 (this Journal, 1900, 65) ; Eichelbaum, 
E(»g. Pat. 2.5,760 ot 1899 (this Journal, 1900, 1129); 
R. RGckforth, Kug. Pat. 4709 of 1899 (this Journal, 1900, 
264) ; L. Aubrey and tlie Wissenschaftliche Station fttr 
Brauerei in Mdiichen, Ger. Pat. 120,346 of 1899 (this 
Journal, 1901, 737); Jx*bhin (Ihi.s Journal, 1901, 825); 
G. C. Marks, Fug. Pat. 21,153 of 1900 (this Journal, 1901, 
1131); G. Bauer, Eng. Pat. 11,460 of 1900 (this Journal, 
1902, 1290); G. Valentine, Kug. Pat. 9991 of 1900 (this 
Journal, 1901, 736) ; C. G. Kresscl, U.S. Pat. 694,102 of 
1901 Journal, 1902, 493) ; M. Klb, Eng. Pat. 13,097 

of 1901 (this Journal, 1902, 924). 

These processes fall naturally into fottr classes: — (1) 
Simple extraction of yeast by boiling with water ; (2) tha 
extraction of the contents of the yeast cell, at a temperature 
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below the coagulation point, by eubstaDcen which possess 
the property of liquefying yeast; (8) extraction by means 
of beat and substances possessing the power of liquefying 
yeast ; (4) the auto-digestion of yeast. To form some idea 
of the amount of substance obtainable from a given quantity 
of yeast, the author submitted washed and pressed brewers* 
yeast containing 22*5 per cent, of dry substance to different 
extractive treatments, with the following restilts: — 


100 Grins, of Ycaat treatrd by— 


: Yield from 100 Gnns. 
j of l*res8e(l Yeast. 


I 

A. Boiling with water for three hours j 

B. Extracted with water at 140^^ F. for six j 

hours I 

C. Extracted at 1 IrO'^ F. bn' six liours in pre- 

aence of dilute liydrocliloric acid 

D. ExtracAod at IHP F. lor six hours in pro- 

sence of dilute hydrorhloric acid and 
pepsin 

E. Auto-diKcstion at SlF F. for seven days. . . 

F. Extraction with O' 25 per cent, hydro- 

chloric nci<l at :J() lb. steam pressure 
for one hour 


Grins. 
5 Cl 


10-20 


12-m 

18*00 

10'85 


(compare J. Lintner, this Journal, lyoi, 1128) : — (1) A 
sample of Scotch distillers’ yeast ; (2) mild-ale yeast ; (3) 
mild-ale yeast after it had been treat^ with 0*5 per cent, 
solution of ammonium carbonate, then feebly acidified with 
acetic acid, well washed, and fermented for 24 hours in 
imhopped malt wort ; (4) mild-ale yeast after fermentation 
for 36 hours in unhopped malt wort. Lintner (loc. cit.y 
showed that whilst distillers’ yeast bad nearly as great a 
fermentative power at 1 23'^ F. as at 86® F., German beer 
yeast had a much lower fermentative power at the higher 
temperature. The author finds that the same applies ta 
English brewers’ yea.st. As compared with Scotch dis- 
tillers’ yeast, the fermentative power at 86® and 113® F. does 
not materially differ ; but at 123® F. only one-half the 
amount of carbon dioxide is evolved during the same period. 

ashing yeast with dilute alkali greatly impedes the fer- 
mentative power. Fermenting brewery yeast in a sweet 
wort does not improve it, so far as its resistance to high 
temperatures is concerned. The results show that many 
of the processes for converting brew-ers’ yeast into bakers’ 
yeast are not founded on a sound basis. 

(c) Yeast Proilucts applied in the Leather Industry . — 
See K. L. Jenks. G. A. Clowes, and G. P. Hatschek ; Eng. 
Pat. 10,628 of l‘K)2 (this Journal 1903, 75.3).— -J. L. B. 


(A) Therapeutic Yeast Preparations. — As an internal 
remedy, the efficacy of yeast depends on the enzymes, 
present, also to some extent on the improved nutrition 
derived from its easily digestible constituents. As a lotion 
its action depends on the bactericidal properties of the 
products of fermentation. The therapeutic value of per- 
manent yeast preparations is measured by the presence of 
enzymes. (Compare AVochensch. fur Brauerei, 1900, 17, 
207 — 208 ; Ji. Rapp, Miincbener Med. Woi^hensch., 1902, 
No. 36 ; ilaecker, International Medical Congress, Home, 
1899; W. P. Thompson, Eng, Pat. 7184 of 1899 (this 
Journal, 1899, 8.')0).) 

(c) Conversion of Yeast into Manure. — The utilisation 
of yeast as a manure is fairly well known. A serioms 
disadvautagti to its more general use is the <litficulty of 
carriage, owing to its rapid putrefaction. To render yeast 
available as a manure, the object of the inventor has been 
to remove a portion of the moisture and thus inhibit putre- 
factive change. The following processes are described : — 
F. W. Greening, Eng. Pat. 20,0f30 of 1893 (this Journal, 
1894, 1082); J. E. Johnson. Eng. Pat. 20,060 of 1897 
(this Journal, 1898, 1060); (i. V^alentine, Etig. Pat. 9991 
of 1900 (this Journal, 1901, 736) ; Wardle, Eng. Pat. G971 
of 1901 (this .lournal, 1902, 183) ; and A. J. Oxford, Eng. 
Pat. 5936 of 1901 (this Journal, 1902, 421). It is pointed 
out that dried yeast could probably be used in the manu- 
facture of compound manure.«i. Whilst it would not pay 
any single brewery to turn its surplus yeast into manure, 
it would be profitable for the breweries in large towns to 
combine and send their yeast to a central factory to be 
treated. The author analysed a sample of dried mild-ale 
yeast and found that it contained, moisture 7*00, organic 
matter 81 '40, phosphoric acid 5 -GO, lime 0*50, potash 
3*50, and nitrogen as ammonia 9 '96 per cent. 

(r/) Application of Brewers' Yeast for Baking Purposes. 
— A good bakers’ yeast is worth about 30/. per ton, and, as 
brewers’ pressed yeast is at the present time practically 
valueless, many processes have been devised to convert 
brewers’ yeast into the more Viiluable product. (Compare 
W. Sarnigbausen, this Journal, 1901, 1131; H. Meyers, 
Eng. Pat. 10,078 of 1892; F. Habeu and F. Wrede, (4er. 
Pat. 130,299 of 1900 (this Journal, 1902, 715); E. Buchner, 
Ger. Pat. 97,240 of 1898 (this Journal, 1898, 594) ; M. P. 
Hatschek, Eng. Pat. 25,418 of 1899 (this Journal, 1901, 
144); (A J. Lintner, this Journal, 1901, 1128.) Many of 
the methods for converting brewers’ into bakers’ yeast con- 
sist of the removal of the bitter substances taken up from 
the bops during the brewery fermentation. Brewery yeast 
is frequently submitted to a rapid growth with aeration 
in sweet wort, the product pressed, and sohl as bakers* yeast. 
To test the effect of some of these processes, the author 
devised a modification of Hay duck’s method for the deter- 
mination of the feanentati ve power of a yeast, and determined 
the fermentative powers of the following samples of yeast 
at three different temperatures, viz., 86 , 118”, and 123° F. 


Saccharomyces Apiculatiis ; Spore Formation of — — , 
P. Lindner. AVoch. f. Bran., 1903, 20, [13], 505 — 50G. 

IIiTiiEiiTO S. apiculatus lias not been known to form' 
spores when artificially cultivated ; these have only been 
met with in cells taken directly in the “ wild ” state from 
the ravv material for cultivation (Beijerinck). The author 
collected some of the freshly fallen flowers of Bohinia 
pseudoacacia and placed them in a flask filled with wort. 
A second quantity of wort was then infected by means of 
two drops from the first flask. The principal organisms 
which developed were Diunatiuni yeasts, oidium, S. apicu- 
latus, and an elliptical sporulating yeast. A streak culture 
was taken from this wort at an early stage and kept under 
observation under the microscope. It was then noticed 
fliat, in some of the colonies of N. apiculatus which developed, 
the cells contained bodies distinctly recognisable as spores, 
from the definite character of the spore-walls and the 
presence of a few granules in the enclosed protoplasm. 
These spore-bearing cells had undoubtedly been developed 
during the process of cultivation and could not possibly 
have been survivals from the original “ wild ” cells. The 
spores could not, however, be induced to germinate nor 
were descemlauts obtained which showed any tendency to 
sporulation. It is suggested that certain special conditions 
are necessary for the production of spores by S. apiculatus ; 
the cells may possibly have to pass through the intestines 
of some animal before they acquire this property. In 
collecting raw materials for the cultivation of N. apiculatus, 
it has be(m noticed that they only occasioually contain 
spore-bearing cells. 

Morphologically, S. apiculatus is related to S. Ludwigii, 
but whilst the latter produces three or four spores in a cell, 
only one spore has as yet been observed in a cell of S, apicu- 
latus. — J. F. B, 

Starch Conversion in the Mash Tun. A. R. Ling. 

J. Fed. Inst. Brewing, 1903, 9, 446—461. 

The author suggests that it would be well to discontinue 
the use of the term “dextrin” as applied to diastatic products, 
and adopt in its place the word “ malto-dextrin.” This would 
not only serve to indicate the origin of the product, but 
would also prevent confusion with torrefaction dextrin. 

Brown, Morris, and Millar have stated that their malto- 
dextrin, which is the same as the malto-dextrin a of Ling 
and Baker (this Journal, 1897, 154), is completely converted 
into maltose by the action of diastase j the author, however, 
finds tliat, by submitting malto-dextriu-a, possessing the 
constants [ajnsos 180*5 and R».«, 36*7, to the action of 
diastase prepared from low-dried malt for 140 hours at 
181° F., a mixture of 90 per cent, of maltose and 10 per 
cent, of glucose was formed. 

Glucose is produced by the prolonged action on starch 
paste of diastase which bag been heated in aqueous solu- 
tions above 140^ F,, but (he author has never observed its 
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formation in starch conversions made with diushisc which 
has been heated in solution below 13lT. prior to adding 
it to the starch paste. When the products resulting from 
the action of unrestricted diastase on starch paste are 
isolated and submitted to the further action of the enzyme, 
glucose is formed. This difference in the action of re- 
stricted and unrestricted diastase is accounted for by the 
probability that as soon as glucose is produced, it undergoes 
condensation. 

The glucose in starch conversions by restricted diastase 
does not exceed 12 percent, of the total products, and on 
continuing to heat the mixed products and the enz^’iuo 
at the conversion temperature, the glucose gradually 
diminishes in amount. This reversion is attributed to the 
synthetic action of the enzyme. ' 

An experiment was carried out to ascertain if glucose j 
per^ se could be condensed by diastase, hut without success, j 
It is suggested that the snbstauce called by Lintner “ iso- j 
maltose ma^’ he a reversion product formed from glucose. 

A series of mashes with malt and barley starch of 
different origin, carried out below the gelatinising tempera- 
ture of the starch employed, show that great dilferences 
exist between these and starch-paste conversions (this 
Journal, 1903, 1038), and there is every reason to believe 
that in the mashing process, the starch is not gelatinised ^ 
prior to undergoing hydrolysis. — J. L. 11. ! 

Colour (if Worti DetcrmiuaUon of the . H. Hanow. 

Woch. fur Bran., 1903, 20, [42], 498 — 499. 

At the hifth International Congress of Applied C’heinistry, 
held in Berlin, it was decided by representatives of the 
brewing research stations at Berlin, Hohenheim, Munich, 
Nuremberg, Weihenstephan, Vienim, aud Zurich that tlie 
determination of the colour of a wort shall be bused upon 
aN/10 solution of iodine (containing 12*7 grms. of iodine | 
aud 40 grins, of potassium iodide per litre). The colour | 
shall be oxiiressed as the number of c.c. of this solution ! 
which must be added to 100 c.c. of water to produce the I 
depth of colour possessed by the wort. The colour is not i 
to be calculated on a 10 per ceut. wort or on 100 gnus, of | 
extract, but is to be read off from the following table, wliich I 
gives the colour corresponding with any particular gravity I 
and the number of c.c. of iodine employed. ■ 


Colour. 

■■ 

Xuinlx'r of c.c. of Iodine n.scd witli 

7'r/’-7-7'"B. 7‘8‘" 8® B. 8’ 

: 1 

a Wort of 

8-(r— 8-s'^’B. 

0*1 

13 

1.3 

1-2 

11-12 


• 10 1 

10 

15 

14—1.5 

O' 150 

20 

19 

18-19 

17 

0- 17.5 I 

2;i ! 

*22 

20-22 

20 

0“20 1 

26 

2.T 

•24 -2.5 

2.3 

0-225 

;}() ! 

28 

20 -28 

‘2(5 

0-25 

1 .3.3 j 

31 .3-2 

30 

‘2.8 29 

0'27.^j 

.36 1 

« 31-85 

,32-34 

31-32 

0-.30 

40 1 

38 

35—37 

34-35 

0.35 

47 

41-4.5 

11 13 

1 40 , 

0*4 

5.3 

50-51 , 

47—5(5 

i 46 -17 ! 

0*45 

59- 00 

.56— .58 

53— .5(5 

1 51—52 1 

0*5 

05—07 

(52 01 

55» (52 

1 57 1 

0-55 

71-7.3 1 

(59—70 

65—08 

6.3-- 61 1 

0*6 

78—80 

75-77 

71 -74 

(58’ 70 

0-7 

90 9,3 

88—90 

.82—8(5 

80-81 1 

0*8 

104-107 ' 

100 10-2 

94-99 

91—93 1 

0-9 

117-1-20 ; 

113-116 

10(5—111 

102—105 1 

1-0 

130—133 ! 

1*25—128 

118—123 

111-116 


- T. H. P. I 

Glycerin in Wine; Determination of , by means of 

the Iodide Method. S. Zeisel and K. Fanto. XXIII., 
page 1211. 

J 

Methoxyl and Glycerin Determinations. M. J. Strikar. i 
XXIII., page 1211. I 


the support, and built into the walls of the tuns in such a 
manner that they arc sepiirated by a layer of cemi'iit from 
contact with the wort inside. The tuns arc coated intern- 
ally with a uniform layer of rosin or wax by spreading the 
latter upon fabric or paper and transferring the coating to 
the cement by passing a hot iron over the fabric whilst in 
contact with the walls of the tun. — J. F. B. 

Spirit; Purification of . H. C. Scott. Liverpool. 

Kng. Pat. 2.5,438, Nov. 19, 1902. 

Tiik spirit is cooled to about F. or lower, and then 
filtered, for iustance, “ through flannel faced with silk,” by 
which means, it is claimed, many ablchydes, including 
furfural, are removed. — T. II. P. 

Fukncii 1*atknt. 

Diffusion [L’/V/cr Mantfaclure^ ; New Proi'css of - > 

A. C. Briet. Fr. Pat. 331,854, May 5, 19o’3. 

Thk diffusers, mainly intended for the cider industry, 
consist of cylindrical vessels of large diameter, taking a 
charge of slices not exceeding (iO cm. in height. In this 
way excessive j)ies8ure is avoided. The vessels are arranged 
in batteries of 12 ; cai;h vessel is divided into two parts, 
the upper part, termed the “ eltunent d’eurichisseraeni,” 
contains the slices endoscil between two perforated plates ; 
whilst the lower portion, termed the ‘‘ clement do d^doublc- 
ment,’^ is only connected with the upper portion by pipes 
leading from the top, above the layer of slices ; tins lower 
vessel serves to contain and store up the liquid from the 
upper one whilst the slices arc being exhausted. — J. F. B. 

Grapes and other Fruits ; Preparation of Masts and 

Wine from . Soc, (y. A. Kupferiierg and Co. 

Fr. Pat. 332,282, May 22, 1903. 

Tum grapes or other fruits arc first lightly crushed by 
passage between rubber-covered rollers ; they are then 
drained by asj)ii-ati»)n on filters under the action of air or 
compressed carbon dioxide. 'I'he drained pulp is then 
lixiviated with water at a suitable temperature C.) and 
again drained by aspiration ; the second extract may he 
used for lixiviating a further quautity of fruits. The tw<^ 
qualities of must arc treated separately by sterilisation, 
concentration, if necessary, and filtration, aud are thus 
suflicientU purified for the manufacture of sparkling wines 
by fermentation in bottle. — J. F. B. 

XVIII.-FOODS: SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

(.4.)— FOODS. 

Butter ; Conversion of , into a Tallowy Product, 

under the Injlnvnce of Liyht. A. Lidow and Dshors. 

VVestnik sliirow. weschtsch., 1903,4, 131. Chem.-Zeit. 

1903, 27, Pep. 2.53. 

Bumut was exposed, in closed vessels, to the influence of 
the light from Auer burners, electric light, an<l the violet 
light produced by burning carbon bisulphide in an atmo- 
sphere of nitric oxide. 'I'he acetyl value increased from 
50 to 87 ; the Keichert-Meissl value was not altered, nor 
was the iodine value to any notable ext<*nt. The colour of 
the butter changed from yellow to white, and the sample 
acquired the taste and odour of tallow. — A. vS. 

Starch in Pressed Yeast; Simple Method for the Determi-^ 
Tiation of . N. Wendcr. XXI II., page 1211. 

Yeast in Breweries ; Utilisation of Waste — — , 

J. L. Baker. XVI I., page 1203. 


English Patents. i 

Fermenting Tuns. L. Seyboth, Munich, Germany. 

Eng. Pat. 694, Jan. 10, 1903. * 

Eeotangular fetmenting tuns are constructed of cement* 
mortar built around a support of metal trellis work. Cooling 
coils of metal piping are also braced to the metal frames of 


FutiNCH Patents. 

Paranucleoprvteids [Caseui'] ; Process of Obtaining Clear 

Solutions of Impure . A. Spitteler. First Addition, 

dated Aug. 7, 1902, to Fr. Pat. 292,705, Sept, 21, 1899. 

See Eng. Pat. 17,258 of 1902 ; this Journal, 1903, 815. 

— t. f. b. 
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Meat ; Process for Preserving . Ur. Emmerich’s 

Fleis rh-Konservierungs Ges. m. hcschr. H. Fr. Pat. 
328,0j‘J, Aug. IG, j002. 

See Eng. Pat. 18,1.38 of 1902; this Jouninl, 1903. 1062. 

~ T. F. P. 

(/?.)— SANITATION: WATER PURIFICATION. 

JNitrates ; Jteductiun of , hy Sewage. E. A. Letts, 

R. F. Blake, and J. S. Totton. Brit. Assoc., Southport, 
1903, Choiu. News, 1903, 88, 182. 

It 1ms been found, at Belfast, tluit the growth, in enormous 
quantities, of the green seawetMl f 'ira iafissima, and the 
resulting nuisance which occurs when it is washed ashore 
and putrefies, is directly due to the fertilising properties of 
the uitrogenou.s constituents of tin* sewage whieh is poure<l 
into the lough in an untreated condition. The authors’ 
experiments were made with tlui object of ascertaining to 
what extent and with what rapidity such nitrogenous 
constituents can he decomposed, so that their nitrogen 
may he evolved in the gaseous state. Experiments in 
which known volumes of potassium nitrate solution were 
added to a septic tank effluent, showed that the potassium 
nitrate is decomposed, nitrogen .and sometimes also nitric 
oxide being formed. The oxygen of the nitrate appears 
eventually, either partly or wliolly, in the form of carbon 
dioxide. In most cases the whole of the ad<led nitrate — 
cor/esponding to 2*5 parts of nitric nitrogen per lOo.oOO 
— was decomposed in 21 hours. 'I'he production of free 
nitrogen in contact beds (see this .lournal, 1901, 11.32) 
is probably duo to the fact that when the beds are in contact 
with air, they become charged with nitrates, and then, when 
the sewage is introduced, tin* lattc-r are decomposed. The 
<leconiposition of the nitrates is caused by certain micro- 
organisms, and not by enzymic or chemical actiotj, as 
sterilised effluents were found to have no effect on the 
nitrate. Experiments w ithL’. Coli coiumnnis nnd B. Lartis 
aeingenesy which in pure broth cultures cause the [u oduction 
of hydrogen, showed that in nitrated broth, the B. Coli 
communis liberates nitrogen from tlie nitrate. — A. S. 

Nitric Acid in Water ; Simple Method for the QuantifaUve 
Detemination of . G. Frerichs. XX I II., page 1209. 

Nitrate Nitrogen ; Determination of , in pre.senev of 

Organic Nitroge n. T. Pftdffer. XXII 1., page 1210. 

Enomsti Patents. 

Water ; Apparatus for the Purification of . Soc. 

I', and G. I’ulinx, Lille, France. Eng. Pat. 26,188, 
Nov. 27, 1902. Under luteruat. Conv., May 22, 1902. 

See Fr. Pat. 327,968 of 1902 ; this .lournal, 1903, lOlL 

~T. F. B. 

Filter or Bacteria Beds; Prepara tton of Jfaterials for 

Use in . E. R. Candy, Balham, .Surrey. Eng. Pat. 

26,756, Doc. 1, 1902. 

Material such as furnace clinker, coke, &e., in pieces of 
any suitable size, is coated with a powdered oxidising 
material, such as magnetic oxide of iron, charcoal, Ac., 
which IS caused to adhere by means of tar or some other 
cementing 6ub^tance. The iucrusted material has a greater 
surface area than the material before incrustation, and 
all'ords a better habitat for bacteria. — L. A. 

FllENCIl 1’atent. 

j\I ensuring Litjuids (tnd Mi.ving them with Milk of Lime 

or other Similar Liquid Substance ; A pparatas for . 

O. V/ alter. Fr. Pal. 331,842, April 23, 1903. 1., page 

1188. 

(C.)— DISINFECTANTS. 

United States Patent. 

Disinfecting Purposes ; Process of Producing Compounds 

[Solution of Soap in Formaldehyde^^ for . R. G. 

Groppler, Berlin^U.S. Pat. 740,424, Oct. 6, 1903. 

See Eng. Pat. 7G1C of 1900 ; this Journal, 1900, 923. 

■ A — T. F. B. 


XIX.-PAPEE. PASTEBOAED, Etc. 

Analtfsis [Mechanical Wood Pulp'\ ; A New Quantitative 
Method of . N. Tcclu. XXIII., page 1212. 

English Patent, 

Cellulose from Sugar-Cane Trash, Pulp or liesidues^ and 

Similar Products; Process of Friracting , for 

Making Pulp for Paper, Pasteboard, and the like. 
^r. L. de la Ciimara and F. R. Kgana, Grantida, Spain. 
Eng. Pat. 20,575, Sept. 20, 1902. 

See ]*'r. Pat. 324,599 of 1002 ; this Journal, 1903, 569. 

-T. F. B. 

Feencii Patents. 

Paper-making Machine. A. Facroix. Fr. I’at. 331,885, 
May 9, 191):’.. 

I'ixTUEMEi.T thin webs of |»a|>er are made from inferior 
materials by avoiding any tension on the paper until it i.s 
nearly dry. For this juirpose the wire of the machine is 
lengthened, and the paper is twice pressed between the wire 
and an upper felt. After passing between the second press- 
rolls, the wire is led hack, wliilst the pjper continues to 
adhere to the underside of the felt. A bottom felt is then 
iutrodiiced btTU'ath tlie paper, whic'h is pressed again 
between the double felts. The felts being separated, the 
j>ap(*r is carried on the underside of the tojj felt to a first 
drying cylinder, and it is only parted fi'om the supporting 
felt after it lias passed this stage ; the final drying is efiected 
by a second cylinder. — .1. 1\ B. 

Paper ; Machine for Coating . T. \V. I-'. Schumacher. 

Fr. I’^it. 3:11,984, April 28, 190:j. 

The paper, as it leaves the ])aper-machinc, is brought to a 
hufllciont stale of dryness; it then receives a coating of 
composition on one side by means of rollers revolving in a 
trough; the coaling is spread uniformly by reciprocating 
I brushes, which press the paper against an endless travelling 
baud; the coated paper tlien passes almost entirely round a 
large heated cylinder, which lixes the coat of enamel ; It 
leaves tlie eylmder at a sharp angle round a heated guide 
roll, and then passes to another coating machine, the 
brushes of which are invertisl, whei’cby the underside of 
the papci' is coated. After tin' second coating has lieen 
fixed, in a similar mannci’ to the first, the paper is fully 
dried hy a series of ordinary drying cylinders. —J. F. B. 

Celluloid ; Use of a New Snbsfauec [Formylatcd Albumin] 

as Substitute for Camphor iu . Soc. Anon. L’Oyon- 

uaxienne. Fr. Fat. 331,819, May 8, 1903. 

Albj .min (blood or egg) is ti\-a(ed with a dilute (5 to 10 
per cent.) solution of foruiahlebyde for an hour, and the 
excess of formaldehyde is reinoved||>y M'ashing M'ith water. 
Tlie formylated albumin ” thus produced , is dried at a 
temperature not exceeding 40^^ C., and is mixed, iu presence 
of alcohol, with nitrocellulose and, if desired, camphor. 

— T. f. b. 

XX.-FINE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTEACTS. 

Nicotine; Synthesis of . Pictet. Zeits. angew. Chem. 

1903,16,943. 

By the action of mucic acid on /S-aminopyridifae, a product 
wars obtained, the potassium salt of which yielded, with 
methyl iodide, the compound — 

/\ _ I I 
I 1 \/ 

\/ N.CHj 

N.(CH,).I 

This latter compound when distilled with lime, yielded 
methyl iodide and wiVotiViMe. The iodo derivative of the 
nicotirine thus prepared, gave, on reduction, Isevo-rotatory 
nicotine. — A. S. 
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Kam Earths ; Method for the Separation of — — . O. 

Holmberg. Ofversigt af kougl. Vetensk. Akful. Forhandl., 
1903, 28 i Cheiii.-Zeit., 1903, 27, [85], liep- 

Thk author uses fractional crystallisation of the rare-earth 
salts of organic acids, especially sulphonic aciils of benzene 
and naphthalene, for the separation of the rare earths, and 
obtained pure neodymium from didymium in this way, using 
m-nitrobenzeue sulphonic acid. — A. G. L. 

Pine Buds ; Essential Oil of . II. Haensel’s Report, 

July 1903 ; through Fharm.-Zeit.. 1903, 49, [."i/], 574. 

Fresh pine buds yielded 0 238 per cent, of a liglit 
brown, extremely aromatic oil, the odour of which is similar 
to the fragrance exhaled by the young shoots of tlie pine. 
It has the sp. gr. 0* 9338 ; and is readily' soluble in most 
solvents, including ahsolule and 90 per cent, alcohol; its 
rotation determined in an alcoholic solution is —0^38'. 

— J. O. H. 

(jritidelia robusfa ; Essential Oil of . JI. Ilaensel’s 

Report, July 1903; through Piiarm.-Zcit., 1903, 48 
[57], ,071. 

The dried herb Griiidelia rohusta, when distilled with, 
steam, gave U‘ 28 per cent, of a <lark brown essential oil, 
with a powerful and peculiar odour. Its sp. gr. at ir)''C. 
is 0*9582; the rotation, in alcoholic solutioji is — 8^ 
It gives a clear solution with ether, amylic alcohol and 
chloroform, but a tiirbality with alcohol, benzene, and 
carbon bisulphide.- -J. O. B. 

Phaseolus Lunalus ; Cijano(ienvtic Properties of' the. Seeds 

of . Bd. of Trade J., Oct. 15, 1903, Supplement. 

Imp. lust. Bull. No. 3, 11 1 — 115. 

Tjie seeds of the Phaseolus LunatuSy obtained from 
Mauritius, on crushing with water, yield hyulrocyanic acid, 
light brown seeds giving about 0*04 per cent., and deep 
purple .seeds up to 0*08 per cent. A ey aiiogeneticglucoside, 
phase.olunatin, has been prepared from the seeds; when 
boiled with dilute mineral acids, or on trcatmt'nt with 
einulsifi, this decomposed into acetone, glucose, and hydro- 
cyanic acid. An en/yme, which d('coniposetl the glucoside 
in this manner, was also prepared from the seeds; tlie fact 
that it also decomposes amygdalin and salieiii a]>pears to 
identify it witli einnlsin, — T. F. B. 

Barrinptonia Speciosay (iaartn. ; Seeds of . \V. F. If. 

van den Driessen-Mureeuw. IMiarm. Weekblad, 40, 
729—735. Clicm. Ccutr., 1903, 2, [!•'>], H41. 

Barvingtonia speciosa is an Indian plant, the brown egg- 
shaped seeds ofVhich are used as bait for fish. The seeds 
are about 6 cm. long, contain 13*58 per cent, of water, and 
2*42 per cent, of ash. By succi ssive extractions with light 
petroleum spirit, ether, and 50 percent, alcohol, the following 
products were obtained : — 

(1) Prom the Petroleum Spirit E.ctracl. — A yellow fatty 
oil (yield, 2*9 per cent, on the dried seeds), easily soluble 
in ether and chloroform, almost insoluble in methyl aud 
ethyl alcohols; sp.gr. at 21'^ C., 0*9188; acid value, 87 ; 
saponification value, 1 72 0 ; Tliibl iodine value, 134*1. 
The insoluble fatty acids of the oil consisted of oleic, 
palmitic, and stearic acids. 

(2) From the Ether Extract. — Gallic acid (yield, 0*54 
per cent.) and harringtogenitiny ("j .lfoiCt IH)^ (yield, 1*082 
per cent.). The lattiT forms colourless needles, m. pt. 
179' — 1 80® C., soluble in ether, alcohol, and acetic ether; 
insoluble in water. 

(3) From the A(ineous Alcoholic Extract. — Barringtonin, 

0 ^^ 3 .^ 07 ( 011)3 (yield, 3*271 per cent.), a compound 
resembling saponin, which forms a white amorphous powder, 
[a]„ —30®, insoluble in ether and petroleum spirit, 

slightly soluble in cold absolute alcohol, soluble in warm 
water and glacial acetic acid, and in caustic soda and 
ammonia solutions ; with cold water it forms a jelly. It 
blackens without melting at 205® V. When boiled with 
dilute mineral acids it is split up into a sugar, CgllijOf,, and 
harringtogeniny CioHujO^, together with a small quantity of 
a volatile substance with an aromatic odour. The sugar 
reduces F^hling's solution; has [a]D =* — 27*6®, and forms 
a phenylgliicosazor^ which crystallises in yellow needles, 


melts at 180® i.** sliglitly soluble in water and easily 

soluble^ in alcohol. Bttrriugtogenin forms a white powder, 
III. pt. 109^ — 17o '(’., soluble in alcohol and glacial acetic 
acid, slightly soluble iu ctlier, and iiiaolublo in water and in 
caustic soda and ammonia solutions. — A. S, 

Mclho.vgl and Gbicerin Determinations. M. J, Strlkar. 
Will., page 1211. 

Quinine Bisutphate ; E.ramiuatiim of - , Ay the Methods 

of Korra r and Hesse. F. Biginelli. X\ III., page 1210. 

FiNOLisu Fvtent. 

Ttrprne Aleuhots f iVero/] ; M nintfaeture or Bemverg 

of- y and the Manuftetnre of Perfumes. J. Wetter, 

].«ondon. From Heine aud t.'o., licipzig. Fug. Fat. 
2C,3G2, Nov. 29, 1992. 

See Fr. Fai. 32»’),G58 of 1902 ; this Journal, 1903, 819. 

— T. F. B. 

I'Nin i) States Fatknts. 

Monofortnt/f / )erieat{ ce of 1 . W-dimethi/l-A . 5-diawino~2 . 6 - 
dio.rgpi/i imidiite. M. Ihigelman n, Fllierfchl, Assignor to 
the Farhenfab-ikmi of Flbertcld Co., New York. U.S. 
Fat. 740,r)3C., ( k-t. G, 1903. 

MoNoronu VI, 1 . 3-dlmethyl-4. 5 (liamino 2.G-dihydro\ypyr • 
iniidino is obtained by methylating (with mctliyl chloride 
aud caustic soda) the monoformyl derivative of 4, 5 ■di- 
amino-2 ,G-dihydroxy pyrimidine. — 'F. 1'. B. 

Acctylsaticytale of Sodium. B. \l. Seifert aud V. U. Fiigel- 
hurdt, Assignor.s to Chem. Fabrik von Heyden Act.- 
Ges., Jtadebeiil, near Dresden. U.S. Fat. 740,702, ( )ct. G, 
1903. 

See Fng. Fat. 15,517 of 1902 ; this Journal, 1902, 129(>. 

— T. F. B. 

Fhk.nch Patent. 

Volatile Solre.nts ; liecoecry of the Vapours of — — , iw the 
Treatment of Perfumes and Fatty Matters. J. Febvre. 
Fr. Fat. 332,087, ^l;iy 18, 1903. 

A l•Il<)<;^:ss for reiiovering the vapours of volatile solvents 
u.sed in treating perfumery [e-.seatial oils] aud tatty 
matters, eoiisisting iu snbiectmg them to eombiued re- 
frig^-ralion .and iu*essuie. -1^. .\. 


XXL-PHOTOaEAPHIC MATEKIALS 
AND PEOCESSES. 

Photographic Emulsions and Plates. K. Sehaum and 
\ .'Bcllach. Fhys. Zcit.s., 1902, 4, 4—7 ; 190—194. 

The authora find that in the ripening of bromide-gelatin 
emulsions, there is slight reduction of the silver bromide, 
whilst, at the same time, the particles of bromide become 
larger and fewer, the smaller particles being di.ssolved an<l 
deposited on the larger one.s. On drying, there is a shrink- 
age of the granules of bromide. There are, on the average, 
270,000 granules per sq. mm. iu the surface layer of 
the film. In a developed normal dry plate, the particles 
of silver are few aud small in the superficial layer of 
the film ; many and large in the intermediate layer ; and 
again fewer aud smaller iu the layer nearest the glass. 
There is no si>outan(mu.s separation of silver iu the gelatin 
during development, every silver granule corresponding to 
a pre-existing granule of silver bromide ; but there is some 
agglomeration, and some of the particles of bromide escape 
development,, si lice in a normal dry plate in which there 
were 270,000 granules of bromide per sq. mm. in tlie 
superficial layer, there were not more than 82,000 granules 
of silver per sq. mm. in the developed plate. The siie of 
the silver particles increases both with the duration and 
the brightness of the exposure, aud with the duration of 
the development. Solarisation causes a decrease in .the 
average size of the silver gnmules. The opacity o0 a 
negative depend.** not only upon the number and the 
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ilis^ibution of the silver particles, but also ou their size, 
which varies according to the ripeniog of the emulsion, the 
exposure, and the mode of development — A. S. 

Enqmsii Patknt. 

PhotOf^raphic Printing Process. ]J. S. Starnes, Tlexley 
Heath. Kng. Pat. 25,244, Nov. 17, 1902. 

Thk gelatin in the ordinary pigment process is replaced 
by a mixture of a soluble substance, such us gum arabic, 
and an insoluble substance, e.y. resin or shellac. The 
pigment is rubbed down in the solution of gum, an alcoholic 
solution of the resin is added, and the emulsion sensitised 
by bichromate. After exposure, the print is floated on 
water, pres.sed on to some absorbent surface, ’ such as 
blotting-paper, and the print stripped off, the portions of 
the emulsion remaining soluble adhering to the absorbent 
surface in inverse proportion to the action of the light. 

— T. F. B. 

Fuknch Patent. 

Photographic J)ef:elopmcnt ; Impts, in — — . Soc. Anon. 
Prod. F. Bayer et Cie. Addition, dated March 7, 1002 , 
to Fr. Pat. 31(5,504, Dec. 3, 1901. 

The bisulphite compounds of ketone.s, claimed in the 
principal patent as substitutes fer alkalis in photographic 
developers, are used in addition to .sodium thiosulpliate 
(hyposulphite) in the fixing hath, giving it a slightly acid 
reaction. (See Fug. Pat. 24,019 of 1901 ; this Journal, 
1902, 872.)— T. F. B. 


XIII.-EXPLOSIVES. MATCHES. Etc. 

Chemical Processes in which Gas is evolved ; Apparatus for 

Recording , and its Application to the Study of the 

Slow Decomposition of Nitrocellulose. A. Mittasch. 
Zeits. angew. (diem., 1903, 10 ^ 929 — 939. 

The decomposition vessel consisted of a small tube of about 
8 c.c. capacity, provided, by means of a ground-glass cou- 
uection, with an outlet tube for the gases. This was heated 
in a thermostat, which consisted of a small closed vessel, 
filled with aniline and connected, by a side tube, wdth a gas 
regulator ; the thermostat was formed with a deep central 
indentation, forming an air-bath, in which was placed the 
decomposition vessel. The gases evolved passed to a U-tube 
tilled with paraffin oil ; in the narrower limb of the U-tube 
was a glass float, connected by means of a long piece of 
narrow glass tubing with a glass pen filled with ink. The 
pressure of the gas forced the float upward, and tho move- 
ment was recorded, by means of tho glass pen, upon a sheet 
of cardboard, to which a uniform horizontal movement was 
imparted by a clockwork arrangement. Tho experiments with 
nitro-cellulose were carried out at 1 40'" C. About 0-12 grm. 
of the sample was well mixed with a dilutiug agent (sea sand, 
quartz powder, powdered marble, kieselguhr) and intro- 
duced into the carefully cleaned and dried decomposition 
vessel. Complete decomposition of the nitrocellulose was 
effected in about one day. The slow decomposition! of nitro- 
cellulose is a process which is catalytically accelerated by the 
products of the reaction (see also this Journal, 1903, 609 — 
617). With the same sample, the velocity of decompo.sition 
varies considerably with the cleanness of the decomposition 
vessel and the nature and proportion of the diluting material. 
The best diluting materia] was found to be sea sand well 
purified by boiling with acid and subsequent strong igni- 
tion. The addition of substances of a distinctly basic 
character retarded the decomposition, but decomposable 
nitrogenous compounds, ammonium nitrate and urea, 
considerably accelerated it. — A. S. 

English Patents. 

Illuminations f Producing Coloured Flames for . 

W. R. Ilodgkinson, Blackheath. Eng. Pat. 23,019, 
Oct. 22 , 1902. ^ 

Glycekin, alonj^or mixed with other substances burning 
with noo-luminous or but slightly luminous flame, is caused 
to dissolve chloride of copper, boric acid, or other substance 


1 which gives colour to flame. Asbestos bricks, or the like, 

I saturated with such a solution, are heated to the volatilising 
I point of the solvent, which is then inflamed. — W. G. M. 

I Blasting Purposes ; Method of and Apparatus for Obtain- 
ing Explosive Effects for . W. O. Wood, Sunder- 

land, and H. Knudsen, London. Eng. Pat. 2.5,025 
Nov. 14, 1902. 

Liquid air or gas is charged into a cartridge-shaped vessel 
with double wall.s, and between the interspace and the 
inside of the vessel, means are provided for effecting 
communication, or in some suitable way of removing 
the non-conducting covering of the vessel. This case is 
then j)laced in the borehole ; after tamping, the valve is 
opened to allow the liquid to pass into the outer jacket, 
whereupon the rise of pressure caused by tho vaporisation 
of the liquid causes the bursting of the case, and so the 
desired rending effect. A special reservoir for the liquid 
gas i.s also described. — W. G. M. 

Explosives for Blasting Purposes. H. Dreany, Sudbury, 
Canada. Eng. Pat. 26,802, Dec. 4 , 1902. 

Seventy to eighty parts of nitroglycerin are mixed with 
10 — 1.5 parts of* “ petrolatum, a by-product of petroleum,” 
at a temperature of 100 "— 110 ° F., and 10—15 parts of 
nitrobenzene are added at about the same temperature. 
Sodium nitrate ( 100 — 120 parts) and w’ood pulp (about 
25 parts) are added, if necessary, before the mixture cools. 

— T. F. B. 

Explosives ; Impts. in . J. Wetter, London. From 

Westfalisch-Auhaltische Spreugstoff-Akt.-Ges., Berlin. 
Eng. Pat. 25,540, Nov. 20 , 1902. 

See Fr. Ibit. 329,031 of 1903; this Journal, 1903, 1015. 

I — T. F.. B. 

I Match or like Ignition Composition. A. Mark), 

Prague. Eng. Pat. 22,895, Oct. 21 , 1902. 

The compositiou, wliieh is non- poisonous, consists of: — 
sulphur,! part; amorphous phosphorus, 2 parts ; powdered 
glass, 4 parts; ferric oxide, C parts; minium, 10 parts; 
potassium chlorate, 10 parts; glue solution (1 in 15), 20 
parts. In order to overcome the hygroscopic properties of 
the amorphous phosphorus, the latter is ground with the 
sulphur and the necessary quantity of water to a thick pulp, 
which is dried and ground, and then mixed with the other 
constituents. — G. W. McD. 

Matches ; Igniting Compositions for . J. Y. Johnson, 

Loudon. From Ghemisehe Fabrik Griesheira-Elektron, 
Frankfort-on-M., Germany. Eng. Pat. 26,891, Dee. 5 , 

1 902. 

In addition to the composition described in U.S. Pat. 
727,758, May 12 , 1903 (see this Journal, 1903, 710), a 
mixture oi zinc hypothiopbosphite, potassium chlorate, iron 
oxide, ground glass, zinc oxide, and glue is described. 

— W. G. M. 

XXIII.-ANALTTICAL CHEMISTRY. 

INORGANIC— QU ANTI TA T1 VE. 

Indicator; Preparation of a New, Very Sensitive , 

from m-Toluidine. J. TrOger and W. Hille. J. prakt. 
Chem., 1903, 08, 297—309. 

By passing sulphur dioxide into the cooled liqnid obtained 
on diazotising m-toluidino in sulphuric acid solution, a 
voluminous red precipitate was obtained. The precipitate, 
which was found to be a sulphonic acid, was purified by 
converting it into its potassium salt by means of potassium 
acetate, crystallising this salt from water, in which it is 
only slightly soluble, and treating the crystals with dilute 
hydrochloric acid. The free sulphonic acid was thus 
obtained in crystalline form. The results of analyses and 
the ^reat resemblance of the product to helianthin, indicate 
that it has the following constitution : — 

SO 3 H . C-H. . N : N . C;H,(NHj) 2 . 

The potassium or sodium salt forms an indicator which is 
indifferent to weak acids, as carbonic acid, acetic acid. 
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hydrogen fnlphide, Ac.» but is extremely sensitive to alkalis I 
(yellow colour) and mineral acids (red colour). The i 
sensitiveness of the indicator to alkalis is stated to be so | 
great that the presence of alkali carbonate in tap water 
can be easily recognised. — A. S. i 

Carbonic Acid in the prefsence of Snlphitvs^ Sulphides, 

and Organic Substances ; JJe terminal ion of . 

U. Stanek and J. Milbauer. Zeits. \"er. deutsch. Zucker- 
ind., 1903, 53, [572], 958-961. 

The determination of carbonates in presence of sulphites 
in sugar factory precipitates and deposits is interfered with 
by the sulphur dioxide evolved during the analysis, and 
the use of oxidising agents is inadmissible, since organic 
fiubstances, such as oxalic acid, give off carbon dioxide under 
this treatment. 

The authors’ method is to drop dilute hydrochloric acid 
(I in 5) on the mixture of carbonate and sulphite, and pa-^s 
the evolved gases over moist granulated iodine to retain the 
sulphur dioxide. The carbon dioxide is freed from any 
iodine it has carried over by passing it over aluminium 
turnings, and dried over calcium chloride and anhydrous 
copper sulphate, and then absorbed by solution of caustic 
potash. 



The apparatus used is a modified form of Messinger’s : 
a is the decomposition flask ; the side capillary c allows of 
air being drawn through at the end of the reaction ; b con- 
tains the dilute hydrochloric acid, and i contains the iodine, 
granulated by being melted in a test-tube and poured into 
cold water. After each test the iodine is Avushed Avith water, 
and run off at e ; d contains the aluminium shavings, A 
calcium chloride, g pumice saturated Avith auliydrous copper 
sulphate, and h the caustic potash solution. 

Sulphuretted hydrogen is equally Avell retained by the 
iodine. — L. J. de W. 

Persulphates ; Determination of . C. Marie and 

L. J. Bunel. Bull. Soc. Chim., 1903, 29, [18], 930— 
933. 

0*3 — 0*4 GRM. of the alkali persulphate is dissolved in 
100 c.c. of Avater and neutralised in presence of methyl 
orange ; 2 c.c. of methyl alcohol are added, and the solu- 
tion is heated for five minutes at 70'^ — 80"^ C.,and is finally 
boiled for ten minutes and titrated with decinormal sodium 
hydroxide solution, methyl orange being used as indicator. 
1 c.c. of N/10 sodium hydroxide solotion correspouds to 
0*0119 gnn. of sodium persulphate. 

Ammopium persulphate, which gives high results when 
methyl alcohol is absent, can be accurately determined by 
this meth^. — T. F. B. 


Uranium and Uranyl Phosphate ; Determination of — , 
by means of the Zinc Pednver. O. S. Pulman. Amer. 
J. Science, Silliinau, 16, [4], 229 — 239. Chem. Centr.^ 
1903, 2, [15J, 851. 

AccoiiniNii to Kern (this Journal. 1901, 1 144), uranium 
in urauyl .^alts can be accurately determined by means of 
the zinc reducer of Jones, with subsequent titration by 
potassium pcrnianganiite solution in an atmosphere of 
carbon dioxide. 'Fho author finds, hoAvever, that the 
method eives too high results, the reduction proceeding 
somewhat beyond the formation of urauous salts. Correct 
results are obtained if the reduced solution be allowed 
to drop through the air into an open porcelain dish, the 
exce.ssively reduced material being, in this way, re-oxidised 
to the uranous state Avithout any notable formation of 
uranic compounds. The author finds that the best results 
arc obtained Avitli a solution in Avhich the proportion of 
sulphuric acid to water is 1:0; the solution flows through 
the zinc reducer in about one hour, aud 250 c.c. of hot 
Avatei are ufterwanis passed through. 

In the determination of phosphoric acid as ammonium 
uranyl phosphate, in order to prevent the precipitate pass- 
ing through the filter, it is best t(> use, for the filtration, a 
Gooch crucible filled Avllh very fine asbestos. The precipi- 
tate is Avashed Avith dilute ammonium acetate solution and 
some free acetic acid, dissolved in sulphuric acid, and the 
uranium (leteriniued as desc ribed above. — A. S. 

Galena and ( 'op per Pyrites ; New Method of Decomposing 

[for Analysis''], C. Boucher. Bull. Soc. Chim., 

1903, 29, [18], 93.3—936. 

Tuk author finds that a mixture of sodium persulphate 
(3 parts) and ammonium nitrafe (I pat t) readily oxidises 
galena and eopi)er pyrites to the respective sulphates. 
Blende, raispickel, and (espt*cially) iron pyrites, and other 
sulphide minerals, Avhieh are more or less easily decom- 
posed by acids, do not yield readily t«> treatment with 
persulphates. 

Method. — 1 to 2 grins, of the finely-poAvdered mineral 
are heated in a covered V(!S.sel, with four to five times its 
weight of the persul[iluite mixture, for 5 — 6 minutes. Galenas 
should be “ moderati-ly heati'd ” on a sand hath ; and copper 
pyrite.s must be healed very gently at first, but more strongly 
after the vigorous reaetion has ceased. After cooling, the 
product is extracted Avith water and filtered, and the analysis 
completed in the usual maaot r. It should he noted that 
manganese is precipitated from acid solutions, as manganese 
dioxide, on boiling with persulphates. — F. B. 

Manganese in Steel ; Determination of . J. Malette. 

La Kev. teclin., 1903, 24, 327. Chem.-Zeit., 1903, 27, 
[85], Bt')). 267. 

One grm. of the steel is dissolved in 20 c.c. of nitric acid 
(sp. gr. 1 '2), and the solution diluted to 100 e.c. ; 20 c.c. of 
this art* heated to OO'^ C. with 15 c.c. of nitric acid of 36'^ B. ; 
1 grin, of ignited red lead is added and the heating continued 
for three or four minutes. A little more red lead is then 
added, the whole rapidly cooled, diluted t(* 50 c.c., and 
filtered through asbestos, the colour of the filtrate being 
compared Avith that of a solution containing 1 *582 grms. of 
potassium perinangauate per litre.— A. G. L. 

Nitric Arid in Water ; Simple Method for the Quantitaiiee 

Determination of . G. Fn^richs. Archiv der Pbarm. 

190.3, 241, [1], 47— 53. 

The method depends upon tlie fact that the nitrates occurring 
ill Avater are readil}* converted into chlorides by treatment 
with hydrochlorie acid, after which, tiie excess of acid being 
driven off by evaporation on the water-bath, the residual 
combined chlorine is determined iu the usual manner by 
titration with silver nitrate. The amount of chlorine 
originally present having been previously determined, aud 
that amount deducted from the figure obtained in the second 
determination, the amount of chlorides equivalent to the 
displaced nitric acid is found. 

The water to be examined is first tested qualitatively for 
nitrates Avith dlphenylamiue sulphate. If it contain sufficient 
to give a marked blue reaction, 100 c.c. are taken for the 
determination. If only a slight reaction be obtained, a 
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correspondiD^ly larger volume of the water is taken. The 
measured quantity of the water is evaporated to dryness on i 
the water-bath, the dry residue treated with distilled water, i 
and the insoluble matter removed by filtration. The filtrate 
is treated with 50 c.c. of hydrochloric acid, and evaporated 
to complete dryness in a porcelain capsule on the water- 
bath until no acid vapour is driven off, complete desiccation 
beinj;: obtained by heating the capsule for a short time at 
100 C. The residue is then dissolved in 30- -50 c.c. of 
water, the complete conversion of all the nitrates into 
chlorides being assured by testing a drop of the soliKion 
with dipheoylamine sulphutci reagent. The amount of i 
chlorine in the solution is then determined in the usual j 
manner. i 

Nitrate Nitrogen ; Determination of , in presence of j 

Organic Nitrogen, T. Pfeiffer. Zeits. anal. (:hem., | 
1903, 42 , & 10]. 612— C17. ' 

In reply to a statement made by Liochti and Hitter (this j 
Journal, 1903, 824), the author brings forw ard evidence in 
support of a previous conclusion that the presence of | 
ammonium salts, urea, or other organic nitrogenous bodies i 
has a distinct influence in lowering the values obtained in j 
the determination of nitric acid by Schloesirig’s method, j 
From numbers quoted, it appears that the minus error so 
eaused varies with the quantity of foreign nitrogenous ! 
mutter present, and may be very lar^e indeed when the i 
quantity of the latter is several times that of the nitrate 
nitrogen. These results wore obtained by means of an | 
apparatus in which the gas was eollceted over meretiry, | 
thus avoiding any possibility of the action of dissolved j 
oxygen upon the nitric oxide, which may take place if i 
water is employed f(U' collecting the gas. — J. F. 11. i 


capable of detecting ^ per cent, of se3am4 oil in olive, 
cotton-seed, arachis, almond, peach, linseed, or castor oils. 

—C. A. M. 

Quinine Binulphate ; Examination of , hy the Methods 

of Kdrner and Hesse. P. Biginelli. Boll. ehim. farm., 
1903,42, 209. Chem.-Zeit., 1903, 27, Hep. 254. 

In the examination of quinine salts other than the sulphate, 
by the methods of KSrner and Hesse, these must first be 
converted into basic quinine sulphate by treatment with 
sodium sulphate solution. Since, however, the alkali salt 
formed by the reaction influences the solubility of the 
quinine sulphate, the results obtained are inaccurate. In 
the examination of quinine hisulphate, it is stated that all 
sources of error are avoided if the latter be converted into 
(piinine sulphate by treatment with lead carbonate, accord- 
ing to the equatiou — 

2 (aoir> 4 N.A,) . h.,S 04 + Pbco.^ «. 
CC,oH,,NV\02 .H>()4 -f PbS 04 + HoO + C02- 
A quantity of the salt corresponding to 2*162 gnus, of 
anhydrous (luiiiinc bisiilphiite is well mixed in a mortar 
with 1*5 grms. of pure lead carbonate and 20 c.c. of dis- 
tilled water, and, wdicu the reaction is complete, 5 c.c. of the 
filtered solution are tested by KbrneFs ammonia method. 
When TL's.se^s method is used, half of the above quantity of 
quinine bisulphate is taken. — A. S. 

ORGANIC— QUANTITA TI VE. 

Pyridine in Aqueous Solution; Determination of . 

M. FraiKj'ois. J. Pluirm. Chiin., 1903, 18 , [15], 337 — 
338. 


English Patent. 

ROntgen Rays ; Means for Deterjnining the Action oj . 

G. Ilolzkuecht, Vienna. Eng. Pat. 17,666, Aug. I I, 1903. 

It is found that certain alkali metal salts are coloured by 
the action of Rontgen rays. A fused mixture of an alkali 
sulphate and an alkali carbonate assumes colours, the 
intensity of which depends on the intensity of the rays and 
the time of exposiire, aud w bich resists the action of da}"* 
light for a considerable time. A mixture of one part of 
potassium sulphate and 0*007 part of sodium carbonate, 
fused at 1 , 000 ^ C., is found to have almost the same 
sensitiveness as the skin, assuming a blue-green colour under 
the influence of the Ubntgen rays, and therefore forms, when 
mixed with a colourless binding material, such as Dammar 
resin, a suitable indicator in the treatment of skin diseases, 
&c. ; this method applies equally to the Becquerel rays. 

T. F. B. 

ORGANl C- Q UA LI TA TIVE. 

Sesame Oil; Colour Reactions of . H. Krels. Chem.- 

Zeit., 1903, 27, 1030, 

A New Constituent of Sesame Oil. — In a previous com- 
munication (this Journal, 1903, .)75) the author stated 
that certain sesam 6 oils contained a phcnoloid substance, 
and attributed the green coloration obtained in Bishop^s 
reaction to the presence of this body. The author suggests 
the name sesamol for this new constituent, and concludes 
from his experiments that it is the active agent in Bishop’s 
reaction (this Journal, 1899, 11.58). 

Further experiments showed that sesamol was present in 
all sesame oils, for even those not yielding an azo dyestuff 
on treating with diazo-naphthionic acid aud alkali did 
so after being boiled for a short time with 10 per cent, 
sulphuric acid or shaken w ith cold hydrochloric acid (sp. gr. 
I * 19), showing that in these cases the sesamol was present 
in the form of a glucoside or other compound. It was 
proved that sesamol was a constituent of the natural oil, and 
not introduced during the extraction. 

Netv Colour Reaction of Sesam^ Oil. — 5 c.c. of sesamd 
oil, shaken with^ c.c. of 75 per cent, sulphuric acid and 
0*3 c.c. of hydrogen peroxide solution (2—3 per cent.) 
yield an intense olive-green coloration. This reaction is 


The method depends on the formation of the double gold 
salt C 5 II 5 \ .H(M . AuCJ^j, and the conversion of the latter 
into metallic gold. 

In ])i*actiee, a quantity of the aqueous solution of the base, 
or of its hydrochloride, ecjuivalent to about 0*1 grm. of 
pyridine, is treated with 20 to 30 drops of hydrochloric 
acid, and then with an excess of gold chloride solution, as 
shown by the yellow colour of the supernatant liquid after 
the precipitation of the double gold salt. The mixture is 
heated on the water-bath until acid vapours are given off, 
and is then dried in an exsiccator. The dry residue is then 
rapidly washed with pure ether, free from aldehyde, on to a 
plain filter, the washing being continued until the ether 
passes colourless. Any double chloride adherent to the 
beaker i< washed olf with a little boiling distilled water, 
these aqueous washings being transferred to a tared Saxe 
capsule, and evaporated to dryness on the water-bath. The 
filter and its contents are then transferred to the capsule 
aud the whole calcined, with the usual precautions. From 
the weight of gold thus found, the auioimt of pyridine is 
calculated, 196*6 parts of gold being equivalent to 79 of 
pyridine. — J. O. B. 

Renzidinc and Tolidinc ; lodometric Determination of 

. A. Roesler aud B. Glasmaun. Chem.-Zeit., 1903, 

29, [80], 986. 

The method depends on the reaction of the bases with one 
molecule of iodine, according to the equations — 

+ I 2 = Ci^IIulNo + HI. 

(Benzidine) 

+ I, = Ci.UiJN, + HI. 

(Tolidine) 

About 5 grms. of the base are dissolved in 5 c.c. of 
hydrochloric acid, sp. gr. 1*19, and water, by the aid of 
heat, and when cold, diluted to 500 c.c. with water. 
Twenty-live c.c. of this solution are neutralised with 
sodium bicarbonate solution until precipitation commences. 
This precipitate is redissolved in a trace of very dilute 
hydrochluric acid, care being taken that the final solution 
is perfectly neutral, since the presence of free acid will 
vitiate the results. The neutral solution thus obtained is 
diluted to 500 c.c., and titrated in the usual manner with 
N /20 iodine solution, run in drop by drop. The iodo- 
derivativcB of the bases form voluminous dark blue pre- 
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cipitates, so the end roar lion is best observed either vith 
fltarcb paper or by spotting out ^v^\h starcii solution on a 
white tile.— J. O. B. 

Methoxj/l and Gh/cerin Determinations. M. J. Siritar. 
Zeits. anal. Chem., 1003, 42, [0 '>70~-o‘J0. (See 

Zeisel and Fanto, next col.) 

The author has devised certain im[)rovenients and sitnplifi- 
cations in the apparatus employed for making determina- 
tions by Zeisel’s alkyl-iodidc method. The distillation 
flask A, carries a side tube, narrowed t<^ 1 mm. diamett'r, 
for the introduction of tlie current of carbon dioxide; the 
warm reflux condenser is discarded, and is replaced by a 
simple vertical tube. The washing apparatus consists of 
a mantle B, surrounding the top of the reflux tube and 
having a tubular .stopper reai hing close to the bottom of the 
mantle. The size of the mantle is cho.seu so that it contains 
at least Tj c.c. of Avashing fluid. The mantle is provided 
with a side tube, bent, and 
tlien enlarged at C in the 
form of a stopper, tbrongh 
_ which the vapours are led 

^ into the absorption flask 1) 

and the guard flask K, con- 
i' j taiiiing respectively 45 c.c. 

and c.c. of an alcoholic 
’ ^ solution of silver nitrate. 

) I The glass stoppers should 

' ' all be made tight by means 

\ u of water or syrupy pbos- 

i jdioric acifl. The boiling is 

^ '!l effected, by means of a bath 

of phospboric^acid, at .such 
a rate that the zone of con- 
densation is situated about 
half way up the reflux tube. 
The author also describes a 
devi(.*e for filtering the pre- 
cipitated silver iodide. The 
liquid and precipitate are 
contained in a beaker, and 
a bent tube, connected with a tubular filter, plugged with 
asbestos, is dipped therein; the lower end of the filter 
tube is conneote<l with a pump, and the liquid, precipitate, 
and washings are each in turu drawn over through tlie bent 
tube. 

The hydriodic acid employed must be free from sulphur 
and phosphorus comimuuds'; it is purified by fractional 
distillation, the fractious boiling above 12.*)' C. being 
employed, provided they give perfectly blank tests when 
treated in the methoxyl apparatus. 

The red phosphorus employed for wuNbing the iodide 
vapours must be carefully purified, lii certain forms of 
apparatus, red phosphorus is open to the objection that, 
not being in solution, it gets splaslied upon the walls of the 
vessel, the author finds that a concentrated solution of 
sodium antimony tartrate sati.sfie8 all the requirements of 
an efficient washing liquid. — J. h'. Ik 

India-Rubber and India-Rubber Articles; Anali/sh of 
. C. O. Weber. Ber., 190.3, 36, [1-J» 310.3. 

A.nahfsis (f Raw ’The reaction hetAveen india- 

rubber and nitrogen peroxide is utilised by the author for 
the estimation of real india-rubber in the raw material and 
in manufactured articles. Instead, hoAvever, of using nitrous 
acid, as suggested by Harries, he uses gaseous nitrogen 
tetroxide, obtained by heating lead nitrate. llio gas is 
passed, through a drying cylinder containing glacial phos- 
phoric acid, into a benzene solution of the weighed raAv 
rubber. It is not necessary to have a thoroughly homo- 
geneous solution of the sample, and the current of nitrogen 
tetroxide is stopped as .soon as the solution acquires a deep 
red colour. ^ . 

The solution is allowed to stand for about an hour, and the 
product then consists of a friable mass of an intense yelloAv 
colour, the constitution of Avhich is expressed by the 
empirical formula G10H16N2O4. ' It is filtered off, ana dned 
at 50*" C. After drying, the precipitate is treated mih 


0 


acetone, in which it instantly dissolves, but ii is advisable 
to warm for a few minutes on the Avater*balh to ensure 
complete solution. On standing a short time, a grey mud 
separates from the det'p-yelloAv solution, and consists of 
mineral constituents and albuminous bodies, Avhich are 
collected on a filter, Avaslicd Avith acetone, dried, and 
A^eighoil. I'he filtrate and washings are poured into eight 
limes ihcir volume of water, when the nitro derivative of 
pure rubber is jtrccipitiited as a tine, flaky, bright yellOAv 
precipitut»‘. Ii is filtered olT, waslunl with lukewarm Avuter, 
dried nt a temperature not exceeding 9o and weighed. 
The product eontaiii.s .>9’G.'i per cent, of pure rubber, hut for 
technical purposes tin* figure CO may he taken. 

The albuuiiuo'.H bodies coutaiiied in the insoluble mutter 
may be estimated by Kjcldahrs method, and the mineral 
matter by ineiiieiation of the contents of tlie filter. 

The aullior considi'i’.s it advi.sable to determine the resins 
(by extraction witli acetone) in the same .sample as the 
iiulia-rubber ((Irying the .‘.ample in a current of coal-gas 
after the extraction), as many, if not all, rubber resins form 
( ompouuds solublt' in acetone whoa rreated Avith nitrogen 
peroxide. 

Anahjsift of Vulcitniscd Rubber. — The analysis is carried 
out according to iln; usual lIcnrique.s-Wcber method, so 
far as dctcnninatioiis of oils, resins, Avaxe?, free sulphur, 
and substitutes are concerned. After the treatntent with 
alcoholic soda, the sample is dried in a current of coal-gas, 
and Aveighed. It is then intro<luced into dry benzene and 
treated witli nitrogen pero.vide as already described. 

Tlie mineral constituents mostly settle Avell from the 
acetone solution, but the sulphides of antimony, mercury, 
and zinc remain suspended in tbo acetone, and to a great 
extent pass through the filter, dfliis can be avoided by 
adding to the turbid acetone solution a small quantity of a 
solution of ammonium thiocyanate in acetone. 

The acetone solution is precipitated in the case of 
vulcanised rubber by iiouring it into a 10 piT cent, aqueous 
solution of ainmoniiim chloride, since if poured into water, 
the nitro addition product is thrown dovva as a thick yellow 
oil. The empirical formula of the product in (lie case of 

hot vulcanised goods may be taken a.s Cj„H),,N. 204 . and 
in the case of cold vulcanised articles as — 

The pcrceutagi' of sulpliur (and chlorine) give the “vulcani- 
Fution coeliicieiitv,” ami must be determined also to obtain 
he amount of rubber in the nitro product. — J. K- B. 

Starch in Pressed Yeast; Simple Methotl for the Determi- 
nation of . N. Wender. Verb. d. Vers, deutsch. 

Ntf. u. Aerzte, 1902, 96—98. Chem. Oeutr., 1903, 2, 
[15], 852. 

Tiik author has constructed :m “ amylometer ” Avliich 
consists of a snuill hand centrifugal machine with two 
metal receptacles, into which fit the amylometer lube.s, 
dz.. tubes which at one end are draAvn out and provided 
with a .scale. The tubes are so calibrat»‘d that the per- 
centage of starch (in the form of potato starch containing 
20 per cent, ol Avuter) can be read off directly. 1 or 2 grms. 
of the yeast are introduced into a mixing vessel (with 
mark.s at .“i, H>, and 11 c.c.) containing 10 c.c. of water and 
1 c.c. of iodine solution ; the whole is mixed together 
unifornily by means of a glas.s rod, shaken, iutrodiicod into 
the amylometer tubes, and the mixing vessel rinsed with 
.5 c.c. of Avater. The tubes are closed, placed in the metal 
receptacles of the amylometer, the apparatus screwed on to 
the bench, and wtuked for three minutes. The tubes Are 
hen removed and the volume of the dark blue layer of 
starch iodide read off. — A. S. 

Glycerin in IFmc; Determination of , by Means of 

the ** Iodide MetlmV^ S. Zciscl and R. Fanto. Zeits. 
anal. Chem., 1903,42, ['•) & 10]» 

This method is based upon the conversion of the glycerin 
into isopropyl iodide and the determination of the combined 
iodine as silver iodide by the authors’ method (this Jotirnali 
1902,992). 
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Prelimiuary Treatment nf Wines. — Sulphur compoundsi, 
volatile alcohols, esters, and acetal must be removed. For 
this purpose, in the case of wines poor in sugar, 100 c.c. 
of wine are mixed with tannin and a slight excess of 
barium acetate ; 70 c.c. of the mixture arc then distilled off, 
cork connections only being employed. 

The cooled residue, together with the precipitate, is made 
up to a volume of 50 c.c., filtered, and 5 c.c. are measured 
off for the determination. In the case of sweet wines, the 
80 c.c. of residue are diluted to 100 c.c. instead of 50, and 
5 c.e. are taken for analysis. The presence of sugar, 
fdthouRb it does not introduce any appreciable error, con- 
siderably prolongs the reaction, and wines rich in sugar 
must be boiled for four hours before all the glycerin is 
converted into isopropyl iodide. 

The only constituent of normal wines, treated in the 
above manner, which really introduces an error, is isobuty- 
Jene glycol, which yields a volatile iodide, hut the quantity 
of this body compared with that of the glycerin is small. 
Mannitol also yields a volatile iodide, an<l if this body be 
present, as in the case of certain abnormal wines, it prevents 
the accurate determination of the glycerin.— J. F. B. 

Analysis \^Mcchanical Wood Pulp'] ; A New Quantita- \ 

live Method of . N. Teclu. Zeits. anal. Chem., 

1903, 42, & 10], 003—006. 

The image of an object under the microscope loses its 
sharpness when the distance between the object and the 
objective is increased. At a certain distance the details of j 
the image entirely disappear, this distance being strictly 
proportional to the quality of the object. 

This observation is capable of being applied as a basis of 
comparative analysis in certain cases, the focussing screw 
of the microscope being furnished with a pointer and 
graduated <lial. The two points of an observation are, first, 
the position at which the image is absolutely sharp, and, ’ 
secondly, the position to which the objective has to be raised 
to cause total disappearance of the details. This latter point 
is determined by keeping the object in continuous motion 
by a clockwork arrangement and using a wired eye-piece ; 
the reading is taken when the motion of the object ceases 
to be discernible. So far, this method has only been applied 
to the determination of mechanical wood-pulp in paper. I 
Several samples of paper with known percentages of wood- 
pulp having been obtained, pieces of these are soaked in a 
mixture of alcohol (50 c.e ) and concentrated hydrochloric 1 
acid (25 c.c.). They arc then inouuteil and examined 
undiT the microscope with simultaneous refl<*cted and trans- 
mitted illumination (power 140). Far each sample a value 
is determined for the motion <'f the objective between the 
two points specified above. These values depend on the 
characters of the individual papers. Each sample is then 
moistened with the aeid-alcobol reagent, to which 1 grni. of 
phlorogluciuol has been added, and the two positions of the 
objective are again observed in the same way as before. 
The difference between the second observation and the first 
is proportional of to the red coloration produced by the action 
of the reagent on the wood fibres. The percentage of the 
latter being known, an average empirical constant C can be 

calculated for the expression ^ for the analysis of 

unknown samples, where x ~ the percentage of wood and 
I) = the difference between the second and first observa- 
tion. From example.s quoted, the method appears to be 
accurate to within 1 per cent. — J. F. 13. 

IXIY.-SCIENTIPIC & TECHNICAL NOTES. 

Radium ; Decrease in Weight of . E. Dorn. 

Fhysikal. Zeits., 1903, 4 , 530. Chcm.-Zeit., 1903, 27 , 

[85], Rep. 262. 

Contrary to an assertion of Ileywciller (Pbysikal. Zeits. 
1902, 4 , 81 ) that 5 grins, of radium bromide lost 0*02 mgrm. 
ill weight per day, the author found a decrease in weight on 
SOmgrms. of radium bromide of less than 0*001 mgrm. in 
three months. The radium bromide was contained in a 
sealed tube, which was balanced by a similar tube containing 
sand. Two vdifsels containing radium were placed beneath 
the balance to eliminate any errors due to electrostatic 
charges. — A. (jl. L. 


I Melting Point Determinations at High Temperatures. 

I W. Hempel. Zeits. f. Electrochem., 1903, 9, [43], 

' 850—851. 

I An electric furnace of special construction was used, the 
heating arrangement consisting of a number of thin carbon 
rods, arranged in zigzag fashion, through which a current 
was sent. The furnace was embedded in a mixture of 
infusorial earth and coal, to exclude the air. 

The following melting points, which are all probablya little 
below the true value, were determined : — Bone-ash at 
1,450°, platinnm at 1,670°, magnesite at 1,825°, alumina at 
1,8H0°, lime at 1,900°, ami magnesia at 2,250° C. 

The following substances soften at the temperature 
stated: — Berlin porcelain at 1,550°, jquartz at 1,670°, and 
specially prepared Meissen porcelain at 1,850° C. — L, F. G. 

Bismuth Compounds ; Series oj . G. Urbain atid 

IL Lacombe. Comptes rend., 1903, 137 , [15], 568 — 569. 

By dissolving in hot nitric acid of sp.gr. 1’3 the theoretical 
quantities of bismuth nitrate and of the nitrate of one of 
the metals niaguesium, zinc, nickel, cobalt, or manganese, 
crystals are obtained, on cooling, of a double salt of the 
formula 3 M(N 03 ).,. 2 l 3 i(NG;,).,. 2 Iirot ). The.se salts are all 
very deliquescent, though they lose water in absolutely dry 
air, and are decomposed by water like other bismuth salts. 
Their principal interest lies in the fact that they are iso- 
morphous with the double nitrates of the magnesium metals 
and the rare earth metals (their crystallisation can be started 
Ijy seeding with inagnesium didyininm nitrate), thus 
indicating a relationship between these rare-earth metals 
and bismuth. — J. 'f. 1). 

Chemical Reaction between Salts ; Influence of Small 

Quantities of Water in bringing about . E. P. 

Perman. Brit. Assoc., Southport, 1903. Chem. News, 
1903, 88, 197. 

Two grms. of potassium iodide and an equivalent weight 
of lead chloride were dried for 48 hours over strong sul- 
phuric acid, and then mixed and ]:ept in a scaled flask of 
100 c.c. capacity. After one week, a faint yellow colour 
appeared, which gradually deepened, until, after some 
mouths, it became a bright yellow. In the presence of 
about 0*5 mgrm. of water, reaction occurred immediately 
Similar results were obtained with mixtures of lead formate 
and nitrate with potassium iodide ; lead sulphate reacts 
much more slowly, even when exposed to the air, and lead 
carbonate and oxide very slowly indeed. Mercuric chloride 
and potassium iodide under similar conditions gave an 
immediate reaction, but after drying the salts over specially 
prepared phosphoric anhydride, the mixture was kept for 
.some months without change. No reaction occurred with 
mercuric cyanide and potassium iodide, whilst mercuric 
chloride and potassium chromate reacted very slowly, 
even when exposed to the air. — A. S. 

Glass and on Paraffin ; Action of Alkalis on 

F. Jones. Mem. Manchester Lit. and Pliil. Soc., 1902, 

47 , 1 - 17 . 

Thk author enclosed solutions of calcium, barium, and 
strontium hydroxides (1) in plain glass bottles; (2) in 
bottles containing 0*1 grm. of silica; and (3) in bottles 
containing 1 grm. of powdered glass. In the plain gla^s 
bottles, the caleium hydroxide solution had lost 13 per cent, 
of its alkalinity after six months, but the solutions of 
barium and strontium hydroxides remained unaltered. In 
the bottles containing silica and powdered glass, the calcium 
hydroxide was almost completely neutralised in the course 
of a few months, and the alkalinity of the other solutions 
was also considerably reduced. A coating of paraffin-wax 
on the inside of the bottles did not prevent the action of 
the alkali on the glass ; in fact, the action was ultimately 
greater than on plain glass. On leaving alkaline solutions 
in contact with paraffin-wax shavings for five months, the 
alkalinity of the calcium hydroxide soliitioo was reduced 
by 22 per cent., that of strontium hydroxide solution by 
30 per cent., and that of barium hydroxide solution by 99 
percent.; the solutions epntained no organic matter, but 
the alkali was found to be associated with the paraffin- wax. 

— A.S. 
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Philothion and the Production of Sulphuretted Hydrogen 
by Extracts of Organs and Albuminoid Matters | 
generally, E. Pozzi-Escot. Bull, de T Assoc. Chim. 
Suer. Dist, 1903, 21 , [3], 278—280. 

Abklovs and lligaut have attacked the author’s oonclur 
gioQB as to the existence of the sulpliui-reducicg enzyme 
philothion (see this Journal, lOoj, 812), and contend that 
this property is common to albuminoids generally, even 
when they have been heated for some time at 130 C. The 
author now shows that an hctlve extract of yeast in presence 
of chloroform will evolve large quantities of sulphuretted 
hydrogen in a few hours at the ordinary temperature if 
sulphur bo added. In the absenct* of sulphur, no sul- 
phuretted hydrogen can be detected in 12 hours, provided 
the must be free from sulphates. If tlie extract be boiled 
for three minutes, and sulpliur bo added after eooliiig, no 
sulphuretted hydrogen is produced. Hoi ling in presence of 
tartaric acid hi^ no influence on the ( voliitlon of this gas. The I 
addition of formaldehyde to an active extract prevents tlie 
production of sulphuretted hydroget\ from sulphur. If an 
active extract be boiled in presence of sulphur, an imme- 
diate evolution of sulphuretted hydrogen takes place ; but 
if, after cooling, all the sulphuretted hydrogen expelled 
by a current of carbon dioxide, no further production of 
sulphuretted hydrogen occurs. 

An active extract of yeast produces a eousiderable 
quantity of sulphuretted hydrogen if sodium bisulphite he 
added, and the quantity of sulphurous acid is diminished. 
Similarly, growing yeast will produce sulphuretted hydrogen 
when sulphites, bisulphites, or sulphates are added to llie 
wort. This is observed in the fermentation of worts of 
molasses containing sulphite's, and sulphur is precipitated 
in tile process. All these facts confirm the enzymic nature 
of the reduction of sulphur, although it is quite possible 
that certain albuminoids containing .sulphur may lose part 
f»f the latter, when boiled, by a purely chemical process. 

— J. E. Jl. 

Glutamic Acid; Optical Potation of . K. Andrlik. 

Zeits. Vereius deutsch. Zuckerind., 1203, 53 , r.>72], 
948—958. 

The optical rotation of glutamic acid from molassi s wuste 
lyes at 20*^ C. for = 12*04. 

This rotation is influenced by inorganic and organic a<rids 
as well as by alkalis. Strong acids with increasing concen- 
tration produce an increase of dextro-rotation tending 
towards a maximum optical activity ; weak acids, such as 
boric and acetic acids, scarcely aflect the rotation. Base.s 
produce first a* change from dextro- to hevo>rotation, the 
maximum occurring with the production of the acid salt. 
Further quantities of base convert tlie hnvo- rotation again 
into dextro-rotation. There is an exception in the case of 
lead hydroxide, the la^vo-rotation llrst produced being 
maintained. 

Small quantities of ba.sic lead acetate cause a diminution 
of the optical activity of glutamic acid ; larger quantities 
change this into a Isevo-rotation, which is grciitly increased 
by further additions of the reagent. 

Betaine in a 1*5 per cent, solution was without influem'e 
on the optical activity. — L. J. de W. 

Ketones ; New Method of Preparing . [^lieaction of 

Mixed Organo- Magnesium Compoianls on Amides.] 
C. Beis. Comptes rend., 1903, 137 , [!•*]» Mo — .*>70. 

.Vmjdks, in reacting on the mixed organo-magmxsium com- 
pounds of Grignaid (this Journal, 19t)2, 386 f may do so 
through either the NH.j or the CO group. The latter 
reaction occurs when the amide is heated for some hours 
on the water-bath with great excess of the organo-raagnesium 
compound, and the resulting substance is treated with water, 
the ultimate product being a ketone — 

R.CONII. + 2 MgR^X + 2OH2 « 

R.CO.R' + NU3 + R'H -h MgXfi + Mg(OH)c, 

The author discusses the probable mechanism of the stages 

comj)ounds which he 

has thus prepared. — J. T. ll. 


fBtto £ooks(. 

l.vsTiiuoTiON IN Mining ano .METALi.ritGV in ((Rumany 

AND THE GKUM.iN MlNlNli AND MeTALI lIHGU AL iNUpS- 
TKIK8. Foreign Otlice Miseellaneou.i Scries. No. 697. 
Trice 3W. Atessrs. Kyre and Spottiswoode. 

Contents : — Freiberg Alining High School ; Berlin Mining 
High School ; Claustlml Mining Academy ; Aix-la-Chapelle 
Technical Cniversity ; Mining Industry in (Jermany during 
the latter half of the lUth Century ; Metalliirgieul Industry. 

InDU.STHIA!. IJ.SES OE W VTKU. By II. 1 )k I. a Co 0X, 
Trofessoj of Applied Chemistry and Expert to the 
Treferture of the Seine, cSlc. Translated from the Kreueli 
aiul Kevised by Artliur Morris. Scott, (jlreenwiuxl, and 
19, Lm!gat(‘ Hill, liondr>u, K.^. O. van N* strand 
Co., 23, Murray Street, New York. iy(J3. Trice lO.v. G/f. 

8 VO volume, <‘ontainiiig 3l7 pages of subject-matter, iliiis- 
trated witii 13.‘> iu)giavings, and followed by nil alphahelieal 
imlex. 'fhe matter is subdivided as follows : — Taut 1. 
Water : (i) Its (Jiieiiiical Action in Nature and in Indus- 
trial Use. (ii) Coiu)) 0 ;.ilion ; Origin of Substanees con- 
tained. (iii) Solut/ility of corlaiii Salts eoiisiderel from 
the Imluslrial side, Baut II. Kffe<*ts of VVater in the 

Industries. HifliiMilttes with Water, and lleiiiedios : (i) Boiler 
Feed-water, (ii) Water in Dyc'works, Brint Works, and 
Bleach Works, (iii) In the I’extile Industries, tSte. (iv) 
Watt'f in Stiap Works, (v) In Laundries and Washbouaes. 
(vi) In 'ranning. For Dyewood Extraefs. In Baper 
Making, Bhotography, Sugar Uefining, Brewing and Dis- 
tilling, &c. B/Vitr III. Buki-iminauv Tukatment ani> 
Ai'PAKATtJS ; Industrial Sterilisation by I*h>si<ral and 
(Jiemieal .\ction. Baut IV. RKsiotrAKV Wateu« A?fJ> 
TiiEiu Buuieication : (i) Soil Filtration, (ii) Bunflcaiion 
by Chemical Brocessew. (iii) Recovery of Glycenn. 
B.\»t V An m.yhik: (i) (Qualitative Antdynis of SukstanecH 
in Solutitin in Water. (ii) Hydrotimetric Analysis, 
(iii) (Quantitative Dctm'mination of Substance's in Solution. 

Fuactionai. Disttj.uatjon. By Sydney Younij, D.Sc., 
F.R.S., Brofessor of Chemistry in University College, 
Bristol. Macmillan and Co., Ltd., London. The 
Alacmillan (kimpany, New York. 1903. Brice 7s. 6d. 
8v(> volume, containing 2G8 pages of subject-mstter, an 
appendix and tables filling threti pages, and followed by 
the alphahelieal index. The text contains 72 illuptrationa. 
The subject-matter is subdivided as follows : — 1. Appa- 
ratus required. 1 1. The Boiling Point of a Turo Liquid. 
III. Vapour Pressures of Mixed Lieptids. IV. Boiling 
T’oints of Mixed Litpiids. V. anti VI. Co^Jpo^itioll of 
Liquid and Vapour Phases. Experimental Determinations. 
Also the same considered Theoretically. VII. Dinctions 
for a Fractional Di.-tdlation. VIII. Theoretical Relatiotm 
between the Weigiit and Composition of Distillate. IX. 
llelation between the Boiling Points of Residue and 
Distillate. X. Modification of the Still-Head. XL c- 
phlegmators. NIL “Regulated” or “Constant Ttun- 
perature” Still - Heads. XIII. Continuous Distillation. 

XIV. Fractional Distillation with an improved Still-Heml. 

XV. Distillation on the Manufacturing S(;alv‘. XVI. 
Fractional Distillation us a Method of Quantitative 
Anulysis. XVII. Methods by whicn the Composition of 
Mixtures of Constant Boiling IViint may be determin d. 
XVIII. Indirect Alethods of Separating Components of u 
Mixture of Constant Boiling Point, XIX. I’lirposcs for 
which Fractional Distillation is required, interpretation 
of Results. Choice of SiilMIeail, &c,, c. 

An Essay towauus Ehtaulishing a Nokmad S>steai 
OP Tai'Eu TichTiNG. By C. F. Cito&s, E. J. Bkvan, 
Clayton Beadle, and R. W. Sindall. Wood Talp, 
Ltd., 10, Godliman Street, London, E (’. 1903. Price 

2s. 6d. nett ; 3s. 7\d. post free. Pamphlet. 

Analytic \L Tawles por Complex Inokoanio Mi.x- 
TORKH. Arranged by F. E. Thompson, Teacher of 
Chemistry at Science and Art Institute, Walsall ; Muni- 
cipal Technical School, Dudley, &c. Chronicle 
19, Greengate Street, Stafford. ]9(»8. Price Iri 6(#* 

A SERIES of tables filling seven pages, large dvo. 
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Journal de Crimie Physique. Electrochinie, Thermo- 
cbimie, liadioohimie, M^caniqae chimie, Stoechiometrie. 
Pat Phxliite-A. Guye, Professeur de Chtmie ^ I'Uni- 
versit^ de Qen^ve. AYec la collaboration de MM. ; 
Amagat» Arrheniai, Roozeboom, Borthelot, Ciamtoiao^ 
Coheo, Crafts, Curie, H^roult, van*t Hoff, Le Cbatelier, 
Maquenne, Mond, Nasini, Nernst, Ostwald, W. Bainsay, 
&c., &o. Henry Kdodig, 1 1 , Corruterie, GenJ^ve. 
Gauthier- Villars, is, Quai des Grands Augustins, Paris. 
1903. Will appear in 8 to 10 parts, so as to form a 
Tolume of 600 to 700 pages. Price Frs. 25. Carriage 
paid, price Frs. 30. 

The issue has just commenced with the July and August 
numbers, Vol. 1., Nos. 1 and 2, the appearance of which 
is herewith announced. 


Cralit jKfpoit. 

I.— GENERAL. 


Bosnia and thr Herzegovina; Trade of , 

DURING 1903. 

Foreign Office Annual Series, jYb. 3094. 

The appended table shows the trade in various trticlej^ 
in Bosnia and the Herzegovina during the last two years, 
the 6garei representing metric tons : — 


Import. Export. 


Article.' 

1991. 

1902. 

im. j 

1902. 

Sugar 

i .3.713 

1 

8.276 ' 

712 

571 

Fatty substances 

J,19l 

1,043 1 

43 

179 

Oils ^ 

1 981 

91.3 , 

14 

IT 

Minerals 

1 8.566 

7,771 

49,883 

52,537 

Drugs and perfumery. . . 

' 7 

9 


14 

Dyestuffs 

; 698 

25 

2.616 

2,780 

Gums and resins 

1.667 

306 

16 

64 

Mineral oil, lar, Ac 

4,897 

2,9.39 

7.686 

7392 

Glass 

1,142 

1,128 : 

82 

4.3 

Salt 

3,737 

1,050 1 

4,481 

4,482 

Chemicals 

1 1.410 

! m 

1,205 

32,198 

36,610 

Paints and varnishes . . . 

46.5 

17 i 

43 

Soap and candles 

1 803 

849 1 

12 

19 

Matches and explosives . 

! 1.132 

953 

2.3 

18.5 


American Investments in Canada. 

U.S. Cons. Rep., June 1903. 

The United States Consul-General in Montreal devotes 
a recent report to a list of the investments of American 
capital in Canadian enterprises during the early months 
of the present year. He says the industrial outlook in 
Canada is very bright, that new and great enterprises 
are being undertaken and existing ones being enlarged. 
Most of these are being aided by American capital. Nickel 
mines in Northern Ontario have been secured for Mr. 
Edison ; 34,000 acres of timber, with mills and equipment, 
in the Gaspe Basin have been purchased for pulp making 
by Americans from Buffalo ; 125,000 shares in the Granby 
Copper Co. have been acquired by American capitalists, 
four of whom have become directors ; a company of paint 
manufacturers from Cleveland have purchased land iu 
Montreal for the erection of large paint works. Asbestos 
and mica companies and properiies have been purchased 
by American compauies, while copper mines, weaving mills, 
dyeing works, aluminium, iron and steel works, incande.sccut 
burners, coal and iron mines, and gold mining, are amongst 
the Canadian enterprises either commenced or purchased 
by American capitalists, or in which they have taken a 
large number of shares during the brief period to which 
the report refers. The Consul-Geueral, who gives the 
details of all the above undertakings, with names of the 
persons concerned, places, amounts, &c., concludes his 
statement by saying that there are doubtless many more 
investments of American capital in Canada which have 
escaped his notice. “ In every great enterprise projected, 
American capital is solicited, and investors are readily 
obtained. The rapid development of Canada is largely 
due to enormous investments of American capital and to 
the energy of Americans,” 


Il.^FUEL, GAS, AND LIGHT. 

Gas; Natural , in Sussex. 

H. R. Woodward. Summary of Progress,'* Geological 
Survey, 1902. 

It is concluded that the available information indicate.s 
that a certain amount of gas is pent up in the lower 
Wcaldon beds and in the Purbeck beds. The bore-holes that 
have been sunk have not, however, penetrated any thick 
masses of porous strata such a.s might bo supposed capable 
of storing a vast accumulation of gas. What has been 
obtained must have been stored in comparatively thin layers 
of sandstone and sand interlaminated with the Wealden 
clays and iu the harder bands of the Purbeck. It appears 
probable, therefore, that gas is derived from Purbeck shales, 
and that it may be stored over a considerable area in the 
thin porous beds. Below these beds, however, there i.'^ 
evidence of important beds of sand and sandstone (Port- 
land beds) 50ft. to 60ft. in thickness, and capable of storing 
a great quantity of gas. At present these strata have not 
been penetrated by any of the bore-holes sunk in search of 
natural gas, and it would seem necessary to bore from 
300 ft. to 320 ft. deeper than has yet been done at Heath- 
field to reach this horizon. It is possible, however, that ga^ 
from these lower strata has been indirectly tapped through 
crevices and fault planes. Mr. Woodward also recalls th( 
facts that, in 1875, experiments on several tons of tbc 
leathery shales which occur in the upper part of the Pur 
beck beds yielded tar and by subsequent processes oil, 
naphtha, and parafiin, and that at the sub-Wealden boring 
a hard, light-coloured bed very rich iu j)etroleum it as passed 
through at depths of about GOO ft. in the Kimmeridge clui , 
which at Heathfield underlies the Portland beds, bituminous 
shales again occurring at from 960 ft. to 1,000 ft. 

* 

Coal Production of UxMTki) Kingdom in 1902. 


Crete ; Ti:ade of , in 1902. 

Foreign Office Anjiual Series, No. 3097. 

I’he tradt' in minerals, chemicals, &c. in Crete, during the 
years 1901 — 1902, was as follows : — 


Import. Export. 


Article. 


Vegetable dyestuffs and 

tanning products 

Minerals and me^ .... 
Drugs and ehemlcals . . . 
8ugai', 


inOl. 1 1902. 1901. 1902. 

I 

£ £ \ £ : £ 

2,000 2 ,m I r >,«32 , 9 . 9 fi 8 

26.730 I 23,004 | 1,174 ! I.W 3 

15 , 49 H ' 14,160 I 41,450 j . 32, .503 

19,170 ! 10,237 ' 

I ■ ; ! 


i A l*arliamentary Keturn relating to the coal productio/i 
; and consumption of the principal countries of the world, 

! shows that the United Kingdom in 1902 produced 
I 227,095,042 tons, this being the largest amount on record. 
: exceeding, by 1,913,742 tons, the production of 1899, and 
by 8.048,09 " tons that of 1901 ; this increase is due largeh 
to the greater number of persons employed, and, to a smallei 
extent, to the increase of 5 tons in the yield per under 
ground worker. The production of the United States w;i 

268.688.000 tons, and of Germany, 107,436,000 tons 
Great Britain exported 60,400,000 tong, Germans , 

18.961.000 tons, and the United States, 6,127,000 tons 
The British and German exports were the greatest recorded 
The figures 'do not include the production of the Britisli 
Colonies and Dependencies, the total for which in 1902 wa 

18.480.000 tons, exclusive of New South Wales and Victoria 
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for which uo are givoD. The amount of coal used 

for locomotive purposes in the United Kingdom was 
ll,d36»599 ton*, and of the total production 15,447,474 i 
tons were brou^t to the Metropolis. 

Coal in Parana (Brazil) ; Disoovkry of . 

Bd, of Trade J., Oct. 29 , 1903 . 

The monthly Bulletin of the iDtomational Bureau of the 
American Republics, for September, reports that there has 
been discovered in Brazil, at a place culled Cedro, in the 1 
township of Imbituba, State of Parana, a great deposit of i 
coal. The coal-bearing . area extends over 3,000 hectares * 
(7,000 acres), and the samples taken from the upper strata ! 
were classified as ** fat pit coal.” | 

These coalfields run through the centre of Parana due 
north and south, and seem to he the continuation of the 
vein that traverses the States of Rio Grande do Sal and ' 
Santa Catharina. ! 

The situation of the fields is most eouveuient, being only , 
30 kilometres from the Sao Paulo-Rio Grande Railway, 
that forms a junction at Poiita Grossa with the Parana 
liailway, which runs to the seaports of Paranagua and | 
Antonina, As a consequence of the preliminary analysis, 
the Governor of the State of Parana has informed the j 
Minister of the Interior of the fact that by this discovery i 
the fuel problem for the railways of the interior of Brazil | 
will he solved. 

An analysis of the samples taken from the upper strata 
yielded favourable results, and the coal was pronounced to 
he of a good quality. 

Magnesium Rods : U.S. Customs Decisions. ; 

Oct. 16, 1903. 1 

Merchandise invoiced as above, but composed in fact of 
t ill}, and used as supports for incandescent mantles, was j 
held to be dutiable at 20 per cent, ad valorem, as “ inanu- ; 
tactured articles unenumerated,” under section 6 of the i 
present Tariff Act, The assessment of duty at 35 per cent. : 
(id valorem, under paragraph 97, was overruled.— H. W. M. j 


Adamite. — .Another artificial abrasive that has recently 
been introduced to the market is adumite, which at the 
present time is being manufactured at Vienna, This 
material makes a hard and tough abrasive, but no eompara- 
tive tests as to its abrasive efficiency are as yet available. 

Asbkstos in tub United Stvtbs. 

United States Geological Svvveif. 

The production of asbestos in the United States in 1902 
showed an increase of about 35 per cent, over the output 
of the previous year, and practically all of the product was 
consumed in the manufacture of fireproof paints, cements, 
wall-plaster, and packing. Nearly all the asbestos used in 
the manufacture of felt, boards, tubes, ropes, &o., is of the 
fibrous variety, as yet but little produced iu the Slates, and 
is imported from ( anada. 

The production of asbestos in the United States during 
1902 was chiefly from the mines of Sail Mountain, White 
(/ounty, Ga., with smaller amounts from near Hinsdale, 
Berkshire County, Mass. 

The following table* shows the quantity and value of the 
annual production of asbestos iu the United States during 
the past 10 years : — 


— 

.Short 'Pons. 

V»il uo. 



Dols. 

180S 

50 

2,500 

1894 

325 

4,463 

189.'> 

795 

18,525 

I89R 

.504 

0.100 

1897 

.580 

0,460 

1898 

•:o5 

10,800 

189tt 

*581 

11.740 

1900 

1.054 

10.810 

UtOI 

717 

18.498 

1902 

1.005 

16,200 
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IX,— BUILDING MATERIALS, Etc. j 

Abrasive Materials ; Production of , in ihe | 

United States in 1902. 

Iron Age, Sept. 3, 1903. 

Bd. of Trade J,, Oct. 22, 1903. 

According to ^he annual report of the United States 
Geological Survey, the output of abrasive materials in the j 
United States in 1902 exceeded that of any previous year | 
both in quantity and value. Tlie total value of these i 
products m 1902 was 1,322,891 dels., as compared with 
1,194,772 dols. in 1901, and 1,208,073 dels, in 1900. While 1 
the aggregate amount of these abrasives produced each i 
year is increasing, there is a notable variation in the pro- | 
dactiou of the different kinds of material. 

Corundum and Emery. — There is a constant increase in 
the demand for such abrasives as corundum and emery. 
There was no production of corundum in the United States 
in 1902, except of the emery variety, and the production 
of emery was confined to the name localities as for 1901. 
The total production during 1902 was 3,497 tons, valued 
at 95,185 dole., as compared with I, SO.*) tons, valued at 
146,040 dole, in 1901. 

Carborundum. — There was a slight decrease in the 
amount of carborundum produced in 1902 as compared i 
ivitb that of 1901 , the figures being 8,741,500 lb. and j 
3,838,175 lb. respectively. i 

Crushed Steel. — The production of crushed steel in 1902 
amuonted to 735,000 lb., as compared with 690,000 lb. in 
1901.* 

Artifcial Corundum, — The manufacture of artificial 
corundum from bauxite, which was recently started, has 
been carried on during most of the year 1 902. Thus far 
the manufacturjed product has been used entirely by the 
manufacturers, and none has been put on the market as 
raw material. This artificial corundum is reported to give 
satisfaction. 


Mineral Production of IN^kstekn Austra lia in 1902. 

Bd. of Trade J., Oct. 29, 1903. 

The following table shows the quantity and value of 
minerals prodnceil in Western Australia in the years 1901 
and 1902 : — 


111(11. ino2. 


— 



Valui* at 


1 Value at 


Q' 

uaiitiiy.! 

the 

Quant ily. 

1 the 


1 

•Alines. 

j .Mines. 



j 

U 


£ 

Black tin (l•ais^•d). -) 

> 

784 I 

40,000 

020 

39,783 

Oonl (raised) 

117 8.80 : 

08,501 

140.884 1 

80,I8S 

Uobalt or© h'xport) „ 




' 1 

41 

Copper ore (raistsl) 

Gold (export aiidf o/.. 
mint) 1 Hue 


'h.OOO 

O’O.IKIO 

2.202 ! 

8.USK) 

> 

1,703,417 

7,235,063 

1,871,037 i 

7,947.0t:2 

Ironstone (raised) . { 7,^1; * ( 

20.50!) 

1 8.240 

■1,800 

2.040 

liimesteiie (mi.sed) „ 
IduinhaKO ore (ex- 


18, -210 ! 

4.318 

6.0S0 I 
1 

1,340 

y)ort) ,, 

Pisx’ious stone.s (ex* 



•• 

»; 


port) cai'ats 


t 

1.000 



Silver (export) .. o/. lino 


(:o,8<;!t 

7.00!) 

88.293 

9*lt)0 

Silver lead ore ( slot. 


21 

152 

36 j 

277 

(niised) f tons 

i 


ToDil Values 



7,440. W9 


s.oiM.on 


t Weight not stated. 

The above table gives the total quantity and value of 
minerals produced during the years 1901-2, and it will he 
seen that, notwith.standiug the large falling-off in total value 
of copper ore raised, the production for the year shows au 
increase of 654,148/. as compared with 1901, and is thi^ 
largest yet recorded for the .State. 
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MiMSUAL PltODUCTION OF (JaLIFO^NIA IN 1U02. 

ICng. and Mining Oct. 

The yield and value of mineral KubHtances of California 
for l‘.»02 ifi as follows, as per returns received at the State 
Mining Bureau> San Francisco : — 


— 


Quantities. 

Value. 




Jlols. 

Asphalt 



349,344 

Ritiiniiiious rock 


.T1.49P 

4 : 1.411 

Borax and b<»ric a;'id 


17.202 

2,234,994 

(k^mont 

libl. 

num 

423,000 

Ohromo 


315 

4,725 

Chrvsopra.so 

Clays 

Jdj. 

60 

.500 

For pdtery 


07.9:t;{ ' 

74,103 

For brick 


109,851 

1,. 300,21. 5 

Coal 


88.400 

248,022 


Iffi. 

27,800,102 ' 

.3.239.975 

Tulfcr’s earth 


987 ' 

10.240 

Glass sand 


4.500 

1 2,225 

OnlH 



10.910,320 

Gnu li to 

( M». fi. 

257.050 1 

255.2.39 

GrapbiU* 


42 

1.080 

Gypsum 


10,200 

. 5 : 1,500 

infusorial earth 


422 : 

2,6.32 

liflUl 

Lb. 

31O.440 

12.2.30 

liithia mica 


822 ; 

.31,880 

Lime 

Hbl. 

148.004 

309,010 

liimestonc 


71.422 

90,524 

Mac.sdam. 


500 , 9:19 

418,548 

Mari{?jmcs{* 


' 870 

7,140 

Alfipncsite 


I 2,8.30 ' 

20,055 

Marble 


lt>.305 

,37,010 

Mica 


50 ' 

2,500 

Mineral paint 


{ 589 

1.533 

Miiieral water 

Galls. 

1,701,142 

012.477 

■Natuiul KAS 

M. ct». ft. 

1 120.908 

9! >.443 

Paving blocks 

M . 

3.502 

112.437 

Petroleum 

Bbl. 

, 14, .350.910 

4,092,189 

Platinum 

Oz. 

‘ ,31) 

408 

Pyrites 

'Pons 

j I7,.525 

00, .300 

Quicksilver 


! 29,552 

' 1,270.524 

Rubble 


1 1,. 5.5.5 ,070 

830,981 

Salt 


115,208 

1 205,870 

Sand.slonc 

Cb.lt. 

■ 212.12.3 

! 142,.500 

Berpcniinc 


512 

! 5,(MI.5 

Silver 


1 

j 010,412 

Soda 


V.ooo 

60,000 

Slate 


1 4,000 

' ;10,00() 

Soapstone 


14 

288 

Tourmaline 


1 

1.50,000 

Tunpioise 

Lb. 

1 **.510 

J 1 ,000 

Total Value 



35,009.105 


Mixeual Exports of Tasmania. 
Bd.ofTradeJ.,OcL22,\^OZ^ 

The following statement, taken from official sources, 
shows the value of mineral products exported from Tasmania 
in 1902. They do not greatly vary from those of 1900 and 
1901, the differences being due to a considerable extent to 


the fluctuations in prices : — 

£ 

Gold ; 170/MlH 

Silver ore ; 1U3,'J06 

Silver-lead bullion.'. . . . . ; 191,034 

Tin ‘J37,82S 

Copper oi e 59,8.35 

< 'opper, blister 583,79.3 

Copper, inntUi 55, .302 

Other minomls 29,233 


1,518,000 

Cori’Ki; IX St. Dominco. 

Kng. and Mining .A, Oct. 17, 1903. 

The island of Santo Domingo, in the Wusit Indies, is 
becoming the scene of some raining activity. In the Sau 
Cristobal di.strict there have been found copper deposits 
large enough to warrant the erection of a smelter having a 
capacity of 50 tons per day. It is expected that the first 
matte ever shipped from the island to the ITnited States 
will reach New York City early next January. 

CoTTKlt AND MdLVDDKVUM MiNK IX TIIIC T.STAXI> 

oi ViKoix Gouda. 

Bd. of Trade. J.y Nov. 5, 1903. 

Tentlers will be received by the Government of the 
Leeward Islands up to the Isl December 190.3, at the 
office of the Colonial Secretary, Antigua, for a concession 
to mine in the island of Virgin Gorda, in the Virgin Islands, 
British West Indies, on lands formerly the property of the 
Virgin Gorda Yliniug Company, and now the property of 
the Government of the Virgin IslandB. The mine consists 
of several “ stringers of ehaleopyrite carrying copper and, 
possibly, gold. Molybdenum exists in quantities wortii 
mining, and grey copper ore is also said to exist. 

XL---ELECTRO^CHEMISTRY, Etc. 


In the previous year the total product wa^ valued at 
31,355,981 dols., so that the increase for 1902 is 
713,124 dols. 

aMixEiiAi.s IX iS'D\ A .Scotia, 
of Public Works and Mincs^ Halifax, N.S. 

During the year ended Sept. 30, 1902, 192,070 tons of 
gold ore were crushed, at a yield of 5 dwt, 13 gr.s. per ton, 
giving a total yield of 28,279 oz. 4,306,869 tons of coal 
were produced during tim same period. 700 to 800 tons 
of barjtes are produced annually. About 3,000 tons of 
antimony ore were exported from a mine near llawdoii last 
year. The export of gypsum to the United States is about 
150,000 tons per annum. Iron ore of all kinds, pyrites, and 
manganese ores are also produced in considerable quantity. 
A deposit of diatomaceous eartli at Bass River has been 
worked for some years, and a 12-in. vein of celestite 
occurs at Sydney R., C.B. 

Antimoxy Oke : IJ.S. C'i;stom.s T)eci.sions. 

Oct. 8, 1903. 

Sulphide of antimony ore, crushed and broken so that 
the resulting particles varied from one-foiirih of an inch to 
a coarse powder, was decided to be free of duty under 
paragraph 476 of the present Tariff Act, as “ antimony ore, 
crude sulphide of.” Duty had been assessed at 20 per cent. 
ad valorem as a “manufactured article uuenumerated,” 
under section C, following a decision of the Board to this 
effect. The United States Circuit Court, however, reversed 
this decision, h#Wing the merchandise to be free of d^ty,. 
and, the Treasury Department having acquiesced, the above 
decision hbw final.. — R. W. M. 


Lkvd Gkids: U.S. Customs Decision. 

Oct. 12, 1903. 

Lead grids for electric batteries, consisting of large 
leaden plates 14 ins. wide and 31^ ins. long, and perforated 
in the form of a grid, were decided to be dutiable at 45 per 
cent, ad valorem under paragraph 193 of the present Tariff 
Act, as “ mauufactiuos of lead.” The action of the Custom 
authorities at Boston, Mass., who had assessed duty at 
cents per lb. under paragraph 182, as “ lead in any form,” 
was overruled, on the ground that the grids had been 
manufactured beyond the condition of mere lead. — R. W. M. 


XII.— FATS, FATTY OILS, Etc. 


Otjvi: Oil ; U..S. Gcsxomb Decision. 

Sepf 28, 1903. 

Olive oil containing 8- 40 per cent, of free fatty acids and 
having a strong acrid taste, was held to be free of duty 
under paragraph 626 of the Tariff Act. The fact that oil of 
this character is used for edible* purposes by the poorer 
classes of Italians, was not considered of sufficient weight 
to establish the fact that the oil was fit for other than 
piechanical or nianufactiiring purposes. — ^11, W, M. 


Tallow; Chixksb Vegetable—: 

U.S. CtsTOMS Decision. ; 

Sept. 28, 1903., .. .. 

. The Board decided that ii substance of the abOvi^ Uftine, 
obtained from the white brittle fait of the Of Ibe 
Stiliingia sebifera, or tallow or wax tree, was dutiable as 
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‘"tallow” at J cent per lb., wnder paragraph 279 of the 
Tariff Act. The importers claimed it to be free of duty as 
“vegetable wax,” under paragraph 095. An analysis of 
the* article showed it to be a true fat and not a wax. 

— K. W. M. 

X///. R.— /?A’S/iVS, PA/W/S//A\S, . 

Paper- and WALL-CoATiN(i ; Ni w — . 
l/.S, Cons. Heps., Oct. 19, 1903. 

A new (ierman composition for coatiu^x or impro«;iiatiiig 
pu.steboard and similar material for roofing and other pur- 
poses, also sipplicable for coating the walls of buildings, iS:e., 
consists chiefly of a combination of resins and f:it.s which 
are practically non-saponiflable, such, for instance, as 
the oholestrin fats, the compositicu being applied in a 
molten, condition or dissolved in a volatile li(piid, such as 
benzin(*, turpentine, &c. Linseed oil, carnauba wax, and 
raagne.sium oxychloride are added to the mixture. In a 
recipe given, the following proportions are recommended: 
— GO parts of colophony, 25 of neutral yolk, and 5 each 
of carnauba wax, linseed oil, and magnesium oxychkuidi*. 
The material under treatment is immer.sed for ahout 
10 minutes in the fused composition and passed het\vc<‘n 
heated roller.s. 

XIII. C.^INniA-IiUBDER, Etc. 

ItUBUEi: Tki:e PrwrrNc in thi: E\sr. 

U.S. Cons. Reps., Oct. 19, 1903. 

The recent report of IMr. Stanley Arden, of Selangor, 
contains valuable information ahout rubber cultivation in 
the Far East, and records the assured success of the l‘ara- 
rubher tree in the Malay Peninsula, thus extending the 
field available for the production of the world’s best grade 
of rubber. 

While the initial planting of llevca in India proved a 
complete failure, better results were obtained from the 
beginnings made in Ceylon and tlie ^^uluy States, where 
the seedlings rapidly developed info vigorous trees. Ihit, 
as Mr. Arden says, very little interest was taken in rubber 
by planters, presumably on account of the high ])rices then 
ruling for coffee. With a decline in the pri(?e of coffee, 
planters began to look for other .sources of j)rofit. During 
the season I89G-97, the planting of rubber was taken up 
seriously. Since fhen its cultivation has received great 
attention, and there are at the present time, in the Malay 
i^eninsula alone, at least 12,000 acres planted with llevea, 
rej)rescnting aliout 1,500,000 trees, presumably the whole 
being the progeny of the trees originally introduced by tin; 
Government of India (in 187G). 

The opinion has prevailed, and quite naturally, that any 
rubber species would require, for its sucee.ssful cultivation, 
the conditions of soil, climate, Ac., peculiar to its native 
habitat. The conditions found ou the margins of the 
Prazilian waterways clearly do not exist in the Malay 
J*'tates, but this fact has not interfered with the satisfactory 
growth there of Hevea. 

Rdbbkr in the French ( oi.ombs. 

CEranslated in the ,i7.<S. Buiean of Statistics from 
La Quinzaine of Sept, lo, 1903.) 

An industrial school for the exploitation of caoutchouc 
was established in the Sudan in 1902. The funds ncce.ssary 
for its -operation were supplied by the colony in order to 
teach natives the best methods of culture, how to increase 
and preserve the tree.s, and the best methods of gathering 
and coagulating the juice. The school has been attended 
since the beginning by more than 150 pupils. These 
students*, arranged into groups, have gone into the various 
rubber districts, particularly where the trees yield an abun- 
dance of jai6e. The* ayatem of education is practical, and 
yet simple. It gives a simple, scientific knowletlge of the 
rubber ipUint^ tliO beftt memi; to secure its pre-servation, the 
best BMthods of. xnahing incisions in the bark, instructions 
al>out the coagirtAtioii of tbs juice, and the making of it 
into batle.’ 


In a report of June 28, 1903, the Governineut delegate 
ill the colony confirms the good results obtained by the 
school. The merchants find useful auxiliaries among the 
natives, who now take can^ of the plsiits instead of 
destroying tlicm. instructions were also given to the 
overseers of the dkstriet tc impress upon the people that 
caoutclioirj is a .'source of considerable reveniie4 The 
attentimi of the Gov(TnmeTit has been attraeted to the 
abuses which have grown up iu the rubber traiic, notably 
to the practice of augmenting the weight of crude rubber 
by the introiluetiou of foreign materials. Uestrictive 
measures have been imposeil. In I'ehruury 1902 the 
LieutcnaiU-l uix ernor of (luim a published ti <lecree for- 
bidding tin* I'xportatioii of adnltei uted rubber. Tills measure 
lias secured for Guinea an export product of good quality, 
and om‘ fi'i ls assured thal the rubbers now rei'eived from 
Oonakr\ arc of good ([imlity and hornogeiieous. A decree 
has also Ix en forniuhitL'd which forbid.s the sale of balls of 
adulterated rubber. 

XVII.-^BREWJNG, WINES, SPIRITS, Etc. 

Spirit Utii.ih \ \ni» I’eumk.st vtiox Indu.stribs; 
iNi’EHNATlON M. FxHin'.TIuN, VlK.NNA, 1901. 

Ivepresentativcs of the Austrian spirit industries hare 
been holding meetings recently to decide as to tlieir partici- 
pation in the International Exhibition to be held next year 
in \ ienna. It lias bi en decided lo organUe a collective 
exhibit to represent the spirit indushy and yeast manu- 
facture, and till' Exhibition autboiitiea have st*t apart the 
East Transept for this purpose. A special committee, 
with Dr. Auspit/.er as general seLM ctary, has been appointed ; 
it is repn“«cntod on the lOxecntive ('ouneil ofthe Exhibition 
by Me'^sr.s. Kraus ami Glaser, 

Ai-coiioi, ; Duty on , in E.S.A. 

A ea.se recently deeided by the Board of General 
Apprai.sers is of interest as showing the datii's which are' 
applied to merchandise containing alcohol. Certaiii fruit 
iu spirits w.as imporled at New York, to the value of M'hich 
the importer added on entry an amount sufficient to cove’r 
the French nationul alcohol tax. 9'he appraising officers 
added further an amount equal to the “ octroi ” or “droit 
de villc.” Follow*ing pnwioiis decisions of the Board and 
of the United States Courts, it was ludd that this latter 
addition was erroneous. — U. VV. M. 

Alcohol; Drawp.vck o.n I.mpouteo , in E.S.A. 

Oil Paint and Drutj Reporter, Washington, Oct. 16,1933,. 

The 'IVeasury Department has piv])ah‘d regulations for 
the allowance of drawback of iluly paid on imported 
alcohol u.s(m 1 in the production of certain manufactured 
medicinal pnqiarutions. I’ho regulMtion.s, which provide 
for an allowance for wastage, are as follows — 

“On the ex[)ortation of the medicinal preparations 
known us ‘ Liquid Ih'ptonoids,’ ‘ Imlo-Pcptonoids,* and 
‘ I dqukl Eeptouoids with ( reosote,’ manufactured, .by a ct^rtain 
American firm of druggists, in part of imported alcohol, 
and bottled and shipped iu wooden cases, a drawback will 
be allowed equal if* amount to the dutie.s: paid on the 
alcohol so u^ed, loss the legal deduction of 1 per cent. 

“ The preliminary entry must show the mark® whI 
Duiiibers of the shipping packages, and, separately; the 
number and size* of the bottles, the quantity, yf each pre» 
paration, and the quantity of alcohol appeajrmg thcreiii, 
and iu the entire shipment. 

“ The drawback entry must .show the quantity of each 
kind of iiroparation exported, the quantity of alcohol uaed 
in the manufacture thereof, and the quantities of alooh»l 
appearing iu each.ipreparation exported. Said entry 
further show, in addition to the usual averments, that thtf ^ 
preparations yfqre juaqufactured of materials and ^ in 
manner set fqrUi-ii) th/q manufacturers’ sworn statement.* ^ rd 

“ Samploa' way W taken, or sworn samples fmaicliad#' 
as ordered by the collector, and submittetC to the apprftisoiv 
for determination as to the sizes of the bottles wnd tttd/. 
percentages of alcohol appearing in the respective ptix>4noftf^ 
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In liquidation, the quantities of imported alcohol con* 
Kumed, which may be taken as the basis for allowance of 
drawback, may equal the quantities declared In the draw- 
back entry, provided that in no case shall it exceed the 
minimum percentages shown in said sworn statement or the 
average test of the samples famished the appraiser repre- 
senting the shipments covered by such entry. Allowance 
for wastage shall in no case exceed the minimum declared 
on entry or shown for the several preparations in the 
manufacturers* sworn statement.” 

XVIII. C.^DISINFECTANTS. 

Disinfectant : U.S. Customs Decision. 

Sept. 30, 1903. 

An alkaline preparation of crude phenols and resin soap, 
made from dead or creosote oil, was held to be dutiable at 
25 per cent, ad valorem under paragraph 3 of the Tariff 
Act as a “ chemical compound.” The Hoard voted that a 
duty of 20 per cent, ad valorem as a coal tar preparation ” 
under paragraph 15 was in accord with decisions of the 
United Stales Court, but the importer having failed to make 
this claim, the assessment of duty as above was allowed 
to stand. The importer claimed the article to be free of 
duty as “ dead or creosote nil ” under paragraph 524. 
This was overruled, as the addition of soap and alkali 
brought it beyond the condition of the dead or creosote 
oil of commerce. — R. W. M. 


XX.^FINE CHEMICALS. Etc. 

Flower Coltcre for Distilling in Southern 
Franck. 

U.S. Cons. Reps., Xo. 1771, Oct. 10, 1903. 

The quantity of Roses de Mai distilled annually in Nice 
is about 120,000 lb. The price per kilo, has varied for 
years between 10 and 18 cents — this last price in 1901. 
This year the price was 13 cents. 

The following table shows the annual production and the 
prices paid per kilo, in the Nice district during the years 
1901—1903;— 


Description. |— 

iProduc- 


Lb. 

Violets 38,000 

Acacia 2,000 

Jonquil* I 

Mignonette j 4,000 

Orange flowers, j 180,000 
Jasmine 16,' 00 


1002. 


Price. 

ll’roduc- 
j lion. 

Price. 

Dels. 

! Lb. 

Dols. 

0*4.3 

.‘JO.OOO 1 

i 0 4,3 

l-fW 

1,600 

1*15 

0*31 

, 6.-ioO 1 

o’lo 

0*18 

; 290.000 

0*10 

0-49 

2,000 I 

0*57 


1003. 




Lb. j Dol.s. 
21.000 j 0*4S 
In October. 
.. I .. 


0,800 

230,000 


trii* 

0-10 


(t) 


(t) 


* About 1,400 lb. annually, at 37 to 05 cents per kilo, 
t Harvest in progress. 

Tuberoses, about 0,(»00 lb. annually, at contmet price of 30 ( ruts 

per kilo. 

Pink or caniation, 36,000 to 50,000 lb. annually, at an aver:»Re 
price of 6 cents per kilo. 

Orange leaves, 16(^000 to 200,000 lb. annually, at alxmt 1*00 dels, 
per 100 kilos. 


There is but one distillery in Mentone, and the only pro- 
ducts distilled are orange leaves and flowers. The average 
price paid for young leaves is 8 cents per kilo, and 
10 and 12 cents for the flowers. The aggregate crop of 
both may be calculated at about 350,000 lb., and the entire 
output of the distillery is used in the manufacture of eau de 
Cologne. 

Rose Geranium Leaves for Distilling Purposes. 

This crop has attained large proportions in this district, 
and the annual production now reaches not less than 

3.300.000 lb. One hectare (2*471 acres) will produce 

55.000 to 66,000 lb. of leaves, which are sold at from 1 * 14 
to 1*88 dol. per 220 lb. The product in pure essence is 
about 0* 1 per cent. A small quantity is annually imported 
into Qrasse from fEklj, about 65,000 lb. are brought from 
Africa, and .55,000 lb. from lie de la Reunion, near 
Mauritius. 


Fxbfumeb; Manufactdrb or , IN Grassk. 

U.S. Cons. Reps., No. 1771, Oct. 10, 1903. 

At preMot 85 concerns making essences of flowers are 
I in operation in Grasse. The average consumption of roses 
^ for that purpose is about 2,650,000 lb. and that of orange 
! flowers about 660,000 lb. per year. The annual sale of 
j these essences amounts to 1,000,000 dols. Vallauris baa 
nine such factories. 

j Essential Oils containing Alcohol : 

U.S. Customs Decision. 

I Oct. 17, 1903. 

Essential oils used for flavouring, to which, according to 
statements of the importer, about 10 per cent, of alcohol 
! had been added for preservation, are dutiable at 60 cents 
! per pound and 45 per cent, ad valorem, as “ alcoholic 
I compounds,” under paragraph 2 of the tariff. — K. VV. M. 


I patent lUiU 

1 N.B.— In these lists, [A.] means “Application for Patent,” and 

[ O.8.], “ Complete Specification Accepted.” 

Where a Complete Specification accompanies an Application, au 
I asterisk is affixed. The dates given are (i) in the case of AppUca- 
i tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accepted, those of the Official Journals 
in which acceptances of the Complete Specifications are advertised. 

< Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 


1.— PLANT, APPARATUS, AND MACHINERY. 

[A.] 22,596. Nowell. Rotary hydro-extractors. Oct. 20, 

„ 22,845. Boutcher. Means of expelling acids, &e., 

from carboys and like receptacles by pneumatic 
pressure. Oct. 22. 

„ 23,091, Austin. Centrifugal separators. Oct. 26. 

„ 23,099. Rawson. Continuous vacuum drying 

apparatus. Oct. 26. 

,, 23,183. Sellenscheklt. Decanting fluids under 

pressure. Oct. 26. 

„ 23,368. Simpkin. Apparatus for grinding or re- 

grinding ores and other material. Oct. 28. 

I [C.S.] 75 (1903). Giittnerand Baeger. Centrifugal separa- 
tors. Nov. 4. 

„ 19,962 (1903). Meyer (Meyer and Arbuckle). 

.Cleans of evaporation for the concentration or 
condensation of saccharine syrups, brine, &c. 
: Oct. 28. 

11.— FUEL, GAS, AND LIGHT. 

[A.] 22,547. Uertzog. Process and apparatus for pro- 
i duciug power gas.* Oct. 19. 

,, 22,692. Monfort. Furnaces,* Oct. 20. 

i „ 22,946. Deegen. Gas retort furnace.* Oct. 23. 

„ 23,045. Good and Spencer, Apparatus for the 

, purification of coal gas. Oct. 24. 

i „ 2.3,166. Rudemano. Production, by means of liquid 

hydrocarbons, of a gaseous mixture which is as 
■ dry as possible, and apparatus therefor.* Oct. 26. 

! „ 23,213. Bond. See under VII, 

I „ 23,382. Pearson. Manufacture of coke. Oct. 28. 

I „ 23,398. Mavor, Mavor, and Coulsou, Ltd. The 

coking of coal. Oct. 28. 

„ 23,556. Woodall and Duckham. Manufacture of 

gag. Oct. 30. 

„ 23,616. Heenan. Apparatus for the manufacture 

of crude gas from coal or other material. Oct. 3 1 . 

„ 33,685. Duncan, Gas producers. Oct. 31. 

„ 23,659. Thompson (Best) Furnaces.* Oct. 31. 
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rc.s.] 23,407 (1902). Lefevre and Blum. Artificial fuel. * 
Oct. 28. 

,, 25,547 (1902). Kowitzko. Furnaces. Oct. 28. 

„ 25,747 (1902). Stiles. Inclined gas retorts. 

Oot 28. 

„ 26,035 (1902). Carolan (General Klectric Co.). 

Photometers. Oct. 28. j 

,, 18,166 (1903). Boullier. Manufacture of mantles, ' 

&c., for incandescent gas lighting. Nov. 4. 

,, 20,677 (1903). Holmes. Apparatus for extracting ■ 

tar from illuminating gas. Nov. 4. 

III^DKSTBUCTIVE DISTILLATION, TAR 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 23,074. Adiassewich. Distillation of oils and 
apparatus for use therein. Oct. 24. 
f C.S.] 28,251 (1902). Wilton and Wilton. Apparatus for 
the distillation of ammoniacal liquors. Oct. 28. 

„ 16,349 (1903). Cress. Chemical product of the 

.series of phenols, bye-products and process for 
making same. Not. 4. 

IV. -COLOURING MATTERS AND DYESTUFFS. 

{A.] 22,856. Newton (Bayer and Co.). Manufacture 
of new colour lakes. Oct. 22. 

,, 22,966. Co.sway and The United Alkali Co., Ltd. 

Manufacture of sulphur dyes and of an inter- 
mediate product. Oct. 23. 

,, 23,179. Johnson (Badische Anilinund Sodafabrik). 

Production of colouring matters of the anthracene 
series and of intermediate products relating 
thereto. Oct. 20. 

„ 23,188. Imray (Soc. Chem. Industry in Basle). 

Manufacture of sulphurised dyestuffs. Oct. 20. 

,, 23,802. Imray (Meister, Lucius uud Briining). 

Manufacture of dyestuffs derived from anthra- 
cene and of intermediate products therefor. 
Oct. 28. 

[C.S,] 23,992 (1902), Imray (Meister, Lucius und Briin- 
ing). Manufacture of n new benzene <leriva- 
tive and of an azo dyestuff therefrom. Oct. 28. 

„ 26,372 (1902). Johnson (Badische AniJin und ; 

Sodafabrik). Manufacture of indigo white und i 
indigo. Oct. 28. 

,, 1864 (1903). John.son (Badische Anilin und 

Sodafabrik). Manufacture of colouring matter 
of the naphthalene series. Nov. 1 4. 

„ 4340 (1903). Lake (Oehler). Manufacture of 

dyes. Oct. 28. 

,, 20,223 (1903). Thomp.son (Moller uud Linsert). 

Products of condensation from dioxybenzenes 
with formaldehyde and aminonia. Nov. 4. 

V.— PREPARING, BLEACHING, DYEING, | 

PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 22,697. Haddan (Oliva). See under XIV. : 

„ 22,701. Mellor. Machine for gum-extracting, dye- : 

ing, and finishing silk piece goods. Oct. 21. 

„ 22,789. Castle. Manufacture and waterproofing of i 

leather, leather cloths, und all kinds of animal ' 
und vegetable fabrics. Oct. 21. j 

„ 22,869. Beutner. Dyeing apparatus. Oct. 22. 

„ 23,105. Frankenburg, Ltd., Frankenburg and . 

Rowe.' Manufacture of waterproof cloths. 
Ocf. 26. i 

M 23,174. Fanchamps - Phillippe, Dyeing fabrics, 
fells, &c. Oct. 26. 

23,310. Rovira. Continuous bltuchlng apparatus. i 
[Fr. Appl., Sept. 29, 1903.]* Oct. 27. 


[A.] 23,524. Want and Kenworthy. Apparatus for 
dyeing and similarly treating textile fabric.<<. 
Oct. 30. 

[C.S.] 23,722 (1902). Printing Arts Co., Ltd., Mowbray 
and Black. Multicolour printing machines. 
Oct. 28. 

,, 27,847 (1902). Hardman and Hardman. Apparatus 

for degreasing cotton waste and other like fibrous 
material. Nov. 4. 

„ 28,174 (1902). Bucher, (-olourlng woollen and 

like goods. Oct. 28. 

YI.— COLOURING WOOD, PAPER, LEATHER, Eto. 

[A.] 23,563. Ransford (Cassella and Co.). The dyeing 
of leather. Oct. 30. 

VII.— ACIDS, ALKALIS. SALTS, Etc. 

[A.] 22,500. Hill. Manufacture of hypochlorites or 
substances capable of yielding same. Oct. 19. 

„ 22,729. Rahtjen. Method of preparing copper 

suboxide from copper metal. Oct. 21. 

22,743. McKim and McKim. Apparatus for 
cleaning barytes ores. Oct. 21. 

„ 23,189. Gilman. See Mwrfrr XIII. A. 

„ 23,213. Bond. Apparatus and process for treating 

gas lime, also other calcium compounds, and 
clinker. Oct. 27. 

„ 23,550. Hemingway. Kilns applicable for use in 

the manufacture of oxide of iron. ( )ct. 30. 

[C.S.] 24,767 (1902). Tch(*rniac. Manufacture of sulplm- 
cyanidcs. Nov. 4. 

„ 19,242 (190.3). Dolbear. Proce.ss of manufacturing 

caustic soda. Nov. 4. 

„ 20,497 (1903). Kowalski aud Moscioki. See 

under XI. 

VIII.— POTTERY, GLASS, AND ENAMELS. 

[A.] 22, .575. Page and Wad.sworth. Method and appa- 
ratus for manufacturing sheet glass.* Oct, 19. 

„ 23,492. Kent. Manufacture of silica glass, and 

means to be employed therein.* Oct. 29. 

IX.— BUILDING MATERIALS, CLAYS, MORTARS, 
AND CEMENTS. 

[A.] 22,632. Chettins and Mackenzie. Kilns. Oct. 20. 

.. 22,769. Perpignani and Uaudlot. Kilns for burn- 

ing cement, lime, &c. Oct. 21. 

,, 22,870. Jagger. Fireproof composition and metliud 

of producing the same. Oct. 22. 

,, 23,399. VVouldham Cement (-o. (1900), Ltd., 

Fennell and Lewis. Manufacture of cement. 

Oct. 28. 

„ 23,4 11. Pearson. Cement-making proccs.s. Oct. 29. 

[(;.,s ] 25,397 (1902). Briggs and Briggs. Kilns for 
burning limestone und the like. Oct. 28. 

„ 2.5,569 (1902). Fielding. Apparatus for making 

artificial stone slabs and blocks. Oct. 28. 

,, 25,807 (1902). Garchey. Manufacture of artificial 

granite. Oct. 28. 

„ 28,422 (1902). Hi bblethwaite. Manufacture of 

iiriclcK. Nov. 4. 

,, 18,623 (1903). ("auaris. Process for producing 

cement or the like from blast furnace slag. 
Nov. 1. 

„ 19,016 (1903). Gre.sly. Manufacture of hydraidio 

cements. Oct. 28. 

X.— METALLURGY. 

[A.] 22,767. Talbot. Manufacture of ingot iron aud 
steel. Oct. 21. 

„ 23,145. Gffhrs and Gilhrs. Treatment of zinc. 

Oct. 26. 
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[A.] 23,299. Fitzmaurice. Treatmeot of jhet.'iU. Out. 27. 

["CS.] 23,042 (1902).' Stevenson and Marqualrl. Manu- 
facture of steel applicable for use in the produc- 
tion of tin plate and sheets. Oct. 28. 

23,042a (1902). Stevenson and Marquard. Alloy 
for use in tbo manufacture of steel, and in the 
production of tin plate and sheets. Oct. 28. 

„ 25,973 (1902). Hadficld. Treatment of steel. 

Oct. 28. 

„ * '28,112 (1902). Evans, Jones, and Richards. Pro- 
cess for the treatment of copper ores. Get. 28. 

„ 6204 (1903). Payne and Gillies. Process for the 

treatnuint of ores containing copper. ' Oct. 28. 

„ 13, '750 (1903). Kington. Sev uttdi'r XI. 

„ 20/.55 (1903\ Evans (Eleetroehem. Worke). 

See under XI. 

XI.— ELECTRO-CHEMISTRY AND ELECTRO- , 
METALLURGY. 

[A.] 23,151. Koller and Askenasy. Method and appa- 
ratus for prodiicifig a suitable circulation of the 
electrolyte in electrolytic processes. Oct. 20. 

[C.S.] 21,021 (1902). Atkins. Electrodes of electrolytic 
apparatus and the like. Nov. 4. 

„ 23,243 (1902). Seftou-Joncs (Isola-Werke A.-G. 

in Oerlikon). Insulating material for chctrical 
purposes. Nov. 4. 

,, 12,032 (1903). Jolmsoii (Ford).' Electrolytic 

apparatus such as secondary batteries. Nov. 4. 

,, 13,750 (1903). Kington. Ehictro - deposition of 

gold. Nov. 4. 

„ 20,497 (1903). Kowalski and Moscicki. Electric 

plant for the synthetic production of nitric pro- 
ducts by means of eltctric discharges in gaseous 
mixtures. Nov. 4. 

„ 2h,655 (1903). Evans (Eleetrochemische Werke). 

Electrolytic production of metals of the earthy 
alkalies and more especially of metallic calcium. 
Nov. 4. 

XII.— FATS. FATTY OILS, WAXES, AND SOAP. 

[A.] 22,580. Geissler and Hauer. Manufacture of non- 
caustic soaps having an antiseptic and hleacliing 
effect.* Oct. 19. 

„ 23,541. Southc}'. Process and means for diluting 

oleaginous substances with water. Oct. 30. 

[C.S,] 28,310 (1902). Stephenson, Process and apparatus 
for extracting oil from seeds and other oleaginous 
substances and materials. Nov. 4. 

XIII.— PIGMENTS, PAINTS; RESINS, VARNISHES; I 

INDIA-RUBBER, Eto. I 

A, — Pigments^ Painift, 

[A.] 22,567. Arinhrufiter and Morton. Pigments and ' 
proces.ses of making the same.* Oct. 19. | 

,, 23,189. Gilman. Procc'ss of making lithophone and 

glaubcr salts. (IJ.S. Appl., Oct. 30, 1902.)-^ 
Oct. 20. 

„ 23,550. Hemingway. Sec under VII. 

[C.S.] 28,931 (1902). Harding ham (Soc. Minere e Foii- 
dericd’Antiinonio). Manufacture of paint. Nov. 4. 

B. ^Resins, Vamhhes. 

„ 17,451 (1903). Tiischel, Vanish compositions for 1 

furniture. Oct. 28. j 

C. — India-rubber^ jfc. 

[A.l 22,919. Service. Compound capable of being used 
for insulating, waterproofing, and other purposes.* ; 
Oct. 23. I 

„ 22,986. Seguin and de Sales. Method of manu- 

factu|ii)g arfifldal caoutphouc. Oct. 2S. 


XIV.— TANNING, LEATHER, GLUE, AND SIZE. 

[A.] 22,697. Haddan (Oliva). Manufacture of glue or 

> size especially adajpted for the warp threads of 

fabrics.* Oct. 20. 

„ 22,789. Castle. Sec under V. 

„ 22,872. Page (Universal Leather Co.). Grain 

jiaither, and process for its production.* Oct. 22. 

XV.— MANURES. 

FA.] 22,799. Steyaert. Manufacture of fertilisers.* 
Oct. 21._ 

[C.S.] 24,137 (1902). Mon.son. Fertilisers, and apparatus 
for diglributing the same. Nov. 4. 

XVL— SUGAR, STARCH, GUM, Etc. 

[C.S.] 26,850 (1902). Barratt. Vlamifacture of sweet- 
meats. Nov. 4. 

XVII.— BREWING, WINES, SPIRITS, Eto. 

fA.] 22.542. Nowak. Process for producing alcoholic 
beverages and iht? like.* Oct. 19. 

„ 23,000. Choiteau and Dissc. Ferment for the 

manufacture of wine vinegar.* Oct. 24. 

„ 23,327. Hlaxtcr, Hiaxter, jun., and Chalouer. Ap- 

paratus for producing non-deposit beer, &c., and 
for clarifying and carbonating liquids. Oct. 28. 

XVIII.— FOODS ; SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A. — Foods, 

[C.vS.J 28,513 (1902). Douard and Labbe. Manufacture 
of albuminoid substances from maize or maize 
residues or materials. Nov. 4. 

„ 10,302 (1903). Ramage. Manufacture of food 

products. Oct. 2H. 

B, — Sanitation ; Water Purification, 

[A.] 22,501. Bond. Xlaterial for use in the filtration 
and ])urification of water. Oct 19. 

,, 22,630. Holmes. Process ami apparatus for puri- 

fying w'ater.*^ Oct. 20. 

XIX.— PAPER, PASTEBOARD, Eto. 

[.\.] 22,970. Haebracb. Compounds of nitro-celJulose 
and similar substances.* Oct. 23. 

XX.— FINE CHEMICALS, ALKALOIDS, 
E.SSENCES, AND EXTRACTS. 

[A.] 22,907. Newton ( Haver and Co.). Manufacture of 
pyrimidine derivatives. Oct. 23. 

[C.S.] 18,279 (1903)- Ellis (Chem. Fabr. von Heyden 
Akt.-Gcs.). Manufacture of a new chemical 
body. Nov. 1. 

„ 19,350 (1903). Lake (Parke, Davis, and Co.). 

Va(?ciue, and process of purifying the same. 
Oct. 28. 

XXII.— EXPLOSIVES. MATCHES, Eto. 

[A.] 22,970. Hachracb. See under XIX. 

„ 23,472, O’Douncll (Frank). Process of maiiufac- 

turiug a safety explosive. Oct, 29. 

[C.S.J 24,934 (1902). Curtis, Peachy, Metcalfe, Smith, 
and Hargreaves, Explosives. Oct. 28. 

„ 2S,245 (1002). Bichel. Manufacture of explosives. 

•Ocl.28. 
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annual GENEKAL meeting, 1904; 
NOMINATION OF PRESIDENT. 

Notice is hereby given that Mr. William H. Nichols has 
been nominated to the office of President for J 904-6 under 
Rule 8. 


THE SOCIETY’S COUNCIL ROOM. 

The various Sections of the .Society are now at liberty t<i 
make use of the Society’.s meeting room for Sectional 
purposes, when not required by the Council, by making 
arrangements beforehand with the (hmeral Secretary. 


SUBSCRIPTIONS FOR 1004. 

Foreign and Colonial Members are reminded that the 
subscription of 25s. for 1904, payalile on January Ist next, 
should he sent in good time to the Hon. Treasurer (Mr. 
Samuel Hall), in order to ensure continuity in the receipt of 
the Society’s Journal. Any changes of address to appear 
in the new List of Alemlxir.s now in (amrse of pre|)aration 
should reach the General Secretary not later than January 
15th, 1904. 


ANNUAL GENERAL MEETING, NEW YORK. 1904. 

Members who contemplate attending the next General 
Meeting, in Now York, are requested to communicate with | 
the General Secretary us soon as possible, in order that 
suitable travelliug arrangements may be made. ' 


COMMUNICATIONS. | 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that | 
under Rule 43 of the Rye-laws the Society has the right of | 
priority of publication for three mouths of all such papers. | 
Infringement of this Bye-law renders papers liable to he ! 
rejected by the Publication Committee, or ordered to be j 
abstracted for the Journal, in which case no reprints can I 
be furnished to the author, ! 
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Ackermaiin, F. W., 8G, Pierrepoiit Street, Brooklyn, N.Y., j 
IJ.S.A., Chemist. | 

Acton, J. R., Wicklewood, Maze Road, Kew, S.W., Civil | 
Service. ' 

Bauer, G. W., 632, Sacramento Street, San l^Taucisco, (’al., j 
U.S.A., Vice-President and Chemi.st. j 

Bossi, Dr. A. L., c/o Arnold Print Work.s, North Adams, | 
Mass., U.S.A., Chemist. I 

Brarne, J. S. S., 5, Coleraine Road, Blackheath, S.E., 
Demonstator in Chemistry. ' 

Carson, A., The Cedars, Cranford, Middlesex, (’oloiir ! 
Manufacturer. 

Caspari, Dr. W. A., 3, Langham Villa.s, Langbara Road, ' 
Teddington, Chemist and Physicist. 

Coggeshall, G. W., Chestnut Street, Dedham, Mass., U.S. A., ' 
Chemical Manufacturer. 

Craine, C. R., 49, Pooley Place, Buffalo, N.V., U.S.A., 
Chemist, 

Ellis, C. E., Iowa State College, Ames, Iowa, U.S. A., : 
Agricultural Chemist. | 


Fl.scher, Dr. C., 213-21.5, Water Street, Neiv York City, 
U.S. A., Chemist. 

GilliUt, W. Ti., Hotel San Remo, Central Park West and 
T5t\\ Street, New Y"ork City, IJ.S.A., (Chemical 
Engineer. 

Goetschius, H. B., Box 32, Tjong Island City, N.Y'., U.S.A., 
Chemist. 

Gray, J. L., e/o Tide Water Oil Co., blast 22nd Street, 
Bayonne, N.J., IJ.S.A., Assistant Superintendent. 

Gunn, Gilbeit, o/o J. Wrigley and Son, Ltd., Bury, Lancs., 
Paper*Mill Cluunist. 

Gnttmann, Di*. L. l'\, IS, Aherdare Gardens, London, N.W., 
Research Cliemist. 

Hale, Dr. b\ E., .Mount Prospect Laboratory, h’latbush 
Aveimt-, Bn»oklyn, N.Y., IJ.S.A., Chemist. 

Haworth, If., Crown Workfl, A])pley Bridge, near Wigan, 
Director ( (irove Clhemieal (Jo.). 

Howe, .1. T..., Wasbingfon and Lee University, Lexington, 
Va., IJ.S.A., Professor of Chemistry. 

Hurlbnrt, A. S., c/o 'riiomsen Cbetnical Co., Baltimore, 
M<1., IJ.S.A., Chemist. 

.Tones, W. A., e/o Boston ArtiTuMal Leather ( k>., 12, East 
18th Strct'l, New y»)rk City, Chemist, 

Joyce, C. M., c'o Arlington Co., Arlington, N.J., IJ.S.A., 
Chemist. 

Kenyon, P. S., 15, Rook Street, Muneliestcr, Drysiilter. 

Mardick, J. R., Driftwood, Pa., U.S. A., Chemical Engineer. 

Merrill, H. C., 38, Main Street, Peabody, Mass,, IJ.S.A., 
Chemical Engine<.‘r (Eeiither Factory), 

Mm-san, F. de, 17, Cecil Street, Gainshorough, Eineolnsliire, 
Chemist. 

Morningfttar, J., 18, Park Place, New York City, IJ.S.A., 
Merchant. 

Moses, H. B., c/o National Battery Co,, Buffalo, N.Y,, 
U.S. A., Electro-Chemist. 

Mosher, W. B., 1274, West Avenue, BiifFalo, N.Y., U.S. A., 
Chemist. 

JMuusterman, C. A., 210, South Utica Street, Waukegan* 
HI., U.S.A. , Clu'iiiist. 

Nagel, O. II. L., Glenbrook, (Jonn., U.S.A., Sup(‘rintendeut, 

Neumann, Dr. M., Engelnfer .5, Berlin, (liMunany. 

Parker, W., Redcot, Jfapton, near Burnley, Lanes., Chemica 
Manufacturer, 

I’earcc, S. H., P.O. Box 149, Johannesburg, South Africa 
Metallurgist. 

Pears, Thos., 'I’lie Eah.>ratory, Soai> Works, Jsleworth, 
Middlesex, Soaj) Manufuetmer. 

Perkins, F. G., Ijake Mary, Fla., U.S.A., Starcli Manu- 
facturer. 

Philipp, H., 'Ch Gordon Street, Perth Amboy, N.J., U.S.A., 
Chemieal Engineer. 

Pritchard, P. M., Chief Engiiieer’s Office, United Alkali Co., 
Ltd., Widnes, Lanes., bJngineer. 

Runyan, E. G., Irisf>ector of Gas and Metirs, Hutchins’ 
Building, Wasliington, D.C , U.S.A., Cliemist. 

Sawiii, L. K., Mount Pros[)ect Luborafoiy , Flaihnsh Avenue 
and Eastern Parkway, Brooklyn, N.Y., U.S.A., Bac- 
teriologist. 

Spencer, A. G., J'ruro, Nova Scotia, Canada, Chemist. 

Stainton, W. J., 29, Narccssus Road, West Hampstead, 
N.W., Colour Chemist. 

Stephan, (L H., c/o Larkin Soap Co., Buffalo, N.Y., U.S.A., 
Perfumer. 

S\ mines, W„ 630, Harrison Street, San bVaucisco, Cal., 
U.S.A., Chemical Engineer. 

Thompson, .1. F., Deptartment of Metallurgy, (Jolumbia 
Univergify, New York City, U.S.A. 

Van Dyck, E. AE, Bureau of Engraving and Printing, 
WaBhiugton, D.C., U.S.A., Chemi.st and Ink Maker. 

Ward, D. R., 251, Pcckham Rye, London, S.E., Analytical 
Chemibt. 
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write them distinctly, and state whether they are temporary 
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Bedford, Chas. S., l/o Chapel Lane; Rocellu, Weetwood, 
Headingley, Leeds. 

Bowey, Jno., iun., l/o Chicago; Box 227, Coraopolis, I’a., 
U.S.A. 

Cer.isoli, A. ; .Journals to c/o Dr. L. ISIond, 04, Via Sistina, 
Rome. 

Colley, B. T., l/o Omaha ; e/o American Smelting and 
Refining Co., Aguas Calieotes, Moxico. 

Colle^', H. H., l/o America ; c/o Dr. Bedford, Ponsonby, 
Auckland, IS’ew Zealand. 

Duncan, Jas. ; Journals to Hotel Bristol, San Remo, Italy. 

Dunham, H. V., l/o Rotterdam ; Casein Co. of America, 
22, Rue du 4 Septembn', Paris. 

Fade, Lo\iis ; Journals to c/o Dr. F. Stockhausen, Deutsche 
Gold- mid Silbcr-Schcide-Anstalt, Frankfurt a/Main, 
Germany. 

Huff, Max M., l/o SlatiT Street ; 77, Gloucester Street, 
Ottawa, Canada. 

Haigh, Percy, l/o Rochester; c/o Messrs. Bird Bros., 
.'Duxford, Cambridge. 

Hicks, Fdwiu F., l/o Pittsburg ; retain Journals. 

Hills, Harold F., l/o Clapton Stpiare ; Commercial Gas 
Works, Stepney, K. 

Hodgson, Matthew, l/o Letrim Cottage ; Ardmore, Wicklow, 
Ireland. 

Howard, Bernard F. ; .Journals to Tiavender Mount Works, 
Ilford, J^ssex. 

Miller, Stuart B,, l/o Chester, Pa. ; c/o Sterling Dynamite 
Co., Room .410, Chalifoux Building, Birmingham, Ala., 
U.S.A. 

Ormerod, JOrnest ; Journals to Cheraisches Laboratorium, 
Polytcclinikum, Zurich, Switzerland. 

Palmer, Thos. C., l/o ('ommercial Road, 1C; Beechwood, 
Moss Laue, Pinner. 

Schoonmaker, IT., l/o Cincinnati; c/o R. A. Ib'n'z, 
120, North Main Street, Los Angele.s, Cal., U.S.A. 

Sharpley, W. P., l/o Rue Foresti^re ; 30, Rue Maximiliiui, 
Ixelles, Brussels, Belgium. 

Sheldon, Dr. N. L., l/o Manchester; Cordite Factory, 
Arwaiikad, Nilgiri Hills, India. 

Stowe, W. T., l/o Wellington ; 11, Camphill Avenue, Lang- 
side, Glasgow. 

Swanson, J. F., l/o Iquique ; 5, Edmistou Terrace, Copeland 
Road, Govan, N.B. ; subscriptions as before. 

Unglaub, Oscar ; Journals to Ban Hill House, Bolton 
Road, Pendleton, near .Manchester. 

Walsh, F, T. ; .Tonrnals to 10.), Nesmith Street, Lowell, 
Mass., U.S.A. 

IBeatbs. 

Jackson, G. B., 7, Brazenose Street, Albert Square, Man- 
chester. 

Van vSlooten, Win,, 52, Sydtiov "Place, "Brooklyn, N.Y., 

U.S.A. 


Meeting held at Burlington House, on Monday, 
November 2nd, 1903. 


MU. AVALTEU F. KKIU IN THE CHAIR. 


ON THE APPJJCATION OF'ITIE X RAYS TO TIIK 
1 EXAMINATION OF “SAFETY FUZES.'' 

BY C. NAl'IKU HAKE, CHIEF INSI'EOTOU OF EXPLOSIVES, 
M E I .BOU R NE, AUST K A LI A . 

The term “Safety Fuze,” as defined in the Explo.sive 
j Act, 1875 (O. in C., No. 1), means : — 

i “ A fuze for blasting which burns and does not explode, 
amt which does not contain its own means of ignition, and 
which is of such strength and construction and coulains an 
explosive in such quantity that the burning of such fuz( 

I will not communicate laterally with other like fuzes.” 

' n'his dclinitioii has been officially adopted in Australia, 
i chief points to he noted in testing safety fuzes ari' 

j tlierefore — 

' The rate of burning. 

Whether they explode while burning, 
j Whether while hnrniiig they are capable of igniting 
' a similar kind of fuze laleually. 

I A fuze which hums too rapidly or too slowly or 
j irn'gularly, or which explodes or communicates great htao 
laterally, is a dangerous fuze, iu so far as eitlier a premature 
or a d(‘layed explosion of a charged hore-liole may result 
therefrom, both being a fruitful source' of accidents in 
mines, 'fhe above faults are rarely noticed in the best 
j brands of fuze, hut are not at all unkuowu in the cheaper 
I qualities, and it is part of the duly of an inspector under 
I the Act to detee't siicffi defects and to stop the sale of the 
i fuze iu the interest of public security. 

j The above-noted defects arise either from initial faults 
j in the maiiufaediire, such as the presence of foreign matter 
j in the ])OW(l('r core, or the employment of an unsuitiJ 1e 
: class of powder, or the ocA'urreuce of a break in tlie c< ; 
j tinuity of the powder core. See., &e., or from climatic infiu- 
! ence.s after iiuuiufaeture, or a eomhination of all or any of 
i these eonditioJKs. 

■ Although the ordinary nudhod of examination ma\ 

I disclose a defect, the cause of such defect is not always 
! determinable with certainty. 

I It occurred to me that an examination of fuzes by meau^ 
of the X rays might to some exti'ut solve the diffic'ult \ . 
i I accordingly made a nuiiiher of experiments in this 
i direction, the results of which are, I think, of sufficient 
' interest to communicate.' to this Society. 
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passing a length of fijze betu o(>ii a Crook os’ tube and the i 
luminous screen, 1 found that the powtler column in the fuze 
is very shorpl}" defined betwe<‘n a faint outline of the jute . 
covering, and that even the cotton threads |»assin<:f throtigh 
the powder column arc discernible. I’he slightest break or 
irrc'Milarity in the powder cohinni can thus be detected, 
and a considerable length of fuze cun be oxainined in a 
few minutes without destroying or altering its original 
condition. 

It is obviously equally possible to make a }>ernian( nt 
record of any given examination hy means of [^Imtography, 
and the accompanying photographs illiistrale rids method. 

The experiments were carried out in the lahoratory of 
Dr. Clendinnen, of Melbourne, whose kind assistance I lake 
this opportunity of acknowledging. 

The description below the photographs will, I think, he 
sufiiciently clear without furtluir comment on my part. 


S. 





Outer cdil (No. 1); continuity of [)()\\ (lcr corehioken. 
luteruKMiiate coil (No. 'J) perlcet. I'enhul coil (No. 3) 
shows twisting at b. 


A 




Specially prepared eojl. to outward appearance perfect, showing 
•SGvcral breaks of continuity. 

Discussion. 

Frof. HoDaiciNsoN said that the burning part it> these 
fuzes was largely gunpowder, though not ordinary gmi- 
powder • he had tried several experiments with cordite, 
which were failures. A slender filament of cordite burned 
very’ well, but it could easily be blown out, and it often 


; LONDON SECTION. 

nent out at a place where it had been toucln d, so that such 
a fuze could not he used naked. Ho had also tried it in 
glass tube.**, tuit it generally went out. Using a thicker core 
of cordite it occasionally hunit c»mtinnously, Imt the llanie 
was weak, and sometimes went out after a sliort time. In 
ordinary eases tlio fazi‘ was coated with jute, and then 
wrapped roiind with a naterpnnd’ material, and ho thought 
that would ha\e on cordin* ih “ same efl'eet as a glass tube. 

Anotlii'r o!)jeetion to cordite was that the ilann’ was tnueh 
hotter than that of an ordinary gunpowder fuze, and it 
would prohahly destroy the coaling miiterud, even if in 
otlu r le.vpt ets it was sat istiietory, 

I'ln- CiiAiKM.vx said that this discovery of Mr. Hake's 
Avas one of very gieal importance, for though if seemed a 
sm.'dl matter in itself, many lives d-.[)('ndeil upon it. When 
a iiusChv oeemTe<l in mining operations through a break 
of eontimiitv in the fuze, tlu“ first thing the worlcnum did, 
ill spiti'ofall laws atid regulations to the contrary , was to 
Irv to draw tlo' sluif, in order to save tlio explosive; which 
he l:ad put into tin lM)ie hole, and many lives were sacrificed 
anmuilly from this eaiiSi'. If a certainty e.xistnd before- 
hand tiiat there AVa-. no lireak in tlu' eontliiiiity of the 
thread of pfovd. r, one very proliln; ^•ourel^ of aeeiderit would 
he (dlmiiialed. I’liey vv» re, ihend'oie, niiieli liidehted to 
Mr. Hake lor having intrn<lr.e(>d the only test he kmov of 
for such a hnaik of continuity in the poAvdtu'. 

8(;Aiuj;r riiosruoh’us : a ni<:w 

CHKMK’ALkV .\(VJ’IVP: VAlUiri'Y OF KKI) 
PilOSIMIOKUS. AND Tl’S IN TIIK 

MANUl- ACrUlJK OF MA fCJIl^S. 

I‘.VRT I.l 
nv w. Moiit. 

I'lic following observations sum up the results of experi- 
ments commenced hy myself fivei years ago, to make a 
strikc-anyAvliere match without wliite phosphonis. 

After working on tin* siihstanees that usually apjieal to 
invi ufors, I tried the so called red Hijl[)hides of pho’splionis 
desiTihed hy Derzeliiis, and foimd that they made gooil 
niati'hes. I shoAved the matches prepand from thosi* com- 
pounds to Mr. Poor, Avlio took the matter up very Inairtily, 
and induced I>r. Marquart, of Messrs. Mai’iiuart and Schulz, 
Dettenhaiisen, Cassel, to make these sulphides (so-called) 
in large (jiianlities. Mati hes also Avere made, hut dillieulties 
and doiii>t.s arose. Wo could not get the so-called rod 
sulphides free from tin; ordinary yelloAV sulpliides. 'ilio 
residue left, after ('Xtraeting as much of the y ellow siilpliide.s 
as Avas possilile, shoAseil on analysis very little sul[)hur left, 
hilt it was unchanged in appearance and still made fair 
mutches. 

At this jioint Ave noticed in this Journal an account of a 
peculiar form of phosphorus made by Prof. Scheiiek of 
Marburg, with Avliorn avl* got into communication through 
Dr. Nlarqiiart. and learned from him ilefinitidy, what we 
had alnanlv suspi'Cled, namely, that tlie so-called red sul- 
phi<h-a of phosphorus are merely solid sidutioiis of the 
ordinary yellow sulphides in some form of red [)lios[)horus, 
and Dr. .Sehenek advised us that he had |n-o<liice(l a new 
bright red jueparation f)f phosjilioriis in liis lahoratory 
Avrtlioiit the aid of any sulphur at all. I obtained quantities 
I of this material Avhieh Ave call Sehenek's [thosphorus and 
made good matches, d'he result of our fr iendly intercourse, 
Avas tiiat we all join:*d our several discoveries and onr 
: practical knoAvlrdge together for tlic pi-odiictioii of matches 
with tliia iicAV scarlet pr-eparation of phosphorus (specimens 
of the compound and of matches made from it were 
I exhibited). 

; .We find that Sehenek’s phosphorus is a satisfactory basis 
for the production of strike-any where matebea. ft is not 
poisonous if swalloAved, and it docs not fume in working. 

: If abolishes thefipeeial illstluit bavd troubled uiatcli makers, 
and can be used with the ordinury glm; mixture that is 
used with ordinary pho^iphorus. The matches made with 
it stand even better than those made with ordinary phos- 
phonis. We have sent such matches to the most trying 
I Climates in the world, and have damped them and dried 
i them 12 times without harming them. 
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PART II. 

BY R. SOHENCK, PH.D., AND P. HARQUIRT, PU.D. 

You are all aware of the great importance of the two 
varieties of phosphorus as agents in many of our industries, 
and especially in the manufacture {)f explosives and 
matches. Wo now introduce a third form to you, which in 
some of its properties is intermediate between them. 

The manner in which cojisiderable quantities of our new 
form of phosphorus may ho obtained has lately been 
demonstrated by one of us, Avho has also described its 
characteristics (this Journal, 1902, See also this 

Journal, 1903, 404). A ver^' good sample of the new 
substance is o’otained by heating a 10 per cent, solution 
of white phosphorus in phosphorus trihromide to boiling, 
and on this basis the linn of Marquart and Sclmlz, Cbem. 
Fabrik, Bcttenbauscn, Cassel, have succeeded in working 
out a process which allows of the application of this new 
invention on a large scale. 

The product is a fine powder of bright scarlet colour, 
containing, however, still many impurities, as is shown by 
its weight, whicli may much exceed that of the white 
phosphorus used. 

Its propensity to take up foreign matters from the 
solvents is very great. Michaelis and Pietsch tell us that 
red phosphorus Ihrined hy^ the effect of light on a solu- 
tion of phosphorus in c.arboD hisulpliide contains a large 
percentage of carbon and sulphur, and we, ourselves, have 
observed that foreign substances like iodide of phosphorus 
and sesquisulpliidc of phosphorus, which may lu' ilissolved 
in phosphorus trihromide, together with the white phos- 
phorus, are precipitated with it. This strong tendency to 
form solid solutions permits of the conclusion that th(' red 
phosphorus in the products is amorphous, as crystalline 
bodies rarely possess the capacity of dissolving foreign 
matters, except in cases of isomorphij-m. 

On being raised to higher temperatures in an indifferent 
current of gas, Schenck’s phosphorus becomes darker (w hile 
phosphoretted hydrogen is formed by the decomposition of 
the phosphorous acid), and finally turns black, recovering, 
however, its former redness on cooling down after some 
time. This reversionary alteration of colour through 
change in the tempcTutures is a purely physical process, 
which has a good many analogies. Scarlet phosphorus 
that has been kept for a long time at high temperature 
retains, when cooled down, a deep red colour. 

The great chemical activity of this form of phosphorus 
is shown by the violence with which it becomes oxidised by 
diluted nitric acid ; it is shown also when treated with hot 
caustic soda solution which causes a generation of phos- 
phoretted hydrogen, and a sohitiou of the scarlet powder 
into the subphosphoious acid. Ordinary amorphous phos- 
phorus is hardly attacked by hot caustic soda solution ; 
it may be indeed treed from small quantities of white 
phosphorus by being boiled down with this liquid. A weak 
solution of indigo in sulphuric acid is decolorised if boiled 
with scarlet phosphorus 

A particular characteristic of s^carlet phosphorus is its 
action towards amnionia and base.s of medium sirength, 
such as dilute piperidine and dicthylamine. They turn its 
bright red colour black, phosphort'tted hydrogen being 
formed to a small extent. Acids will reproduce the scairlet 
product from (he black. The black products seem to be 
salts, and successful experiments have been made to fix the 
nature of tiieir acids. The salts are those of a solid poly- 
phosphoretted hydrogen, which certainly is not usually 
regarded as an acid. 

Difliculties w hich have not been removed yet by industrial 
science, have prevented the introduction of the amorphous 
red phosphorus, which at first seemed predestined for the 
preparation of non-poisonous strike-auy where matches, and 
the hopes entertained in that dirceiion have not been 
realised. The mixtures of amorphous phospJiorus with 
oxidising substances, such as chlorates, and wuth qtlier 
bodies, such as filling and cementing agents, which are 
used at present to form match heads, possess the objeeiion- 
able quality being highly explosive, so that great losses 
are incurred through their employment, and the workman 
is exposed to considerable danger. | 


If, therefore, in the tips of matches, the scarlet phos 
phorus be substituted for the white phosphorus, an article 
will be obtained, which, while uon-explosivo, after drying 
will easily ignite on any rough surface. A technical problem 
of long standing will thus have been definitely solved. 

Discnssiox. 

Sir Wm. Hamsay said he had recently visited Marburg, 
and had been shown a cat which had swallowed about 
50 grras. of this phosphorus \yithout suffering any liarm. 
This substance had a slight smell resembling that of 
ordinary phosphorous, which appeared to indicate that if 
formed the oxide of phosphorus, P 4 OQ, discovered by 
Dr. Thorpe, some years ago, which was the cause of the 
phosphrus smell. It was a curious fact that yellow 
phosphorus was an unstable substance, or, more correctly, 
a meta-slable substance ; it was in the same condition as 
water cooled below zero, w^hich yet did not frec'ze Yellow 
phosphorus changed so slowly that it could not be seen to 
change under ordinary circumstances; even when kept 
below water, its transformation into the red variety was 
very slow , but if it were dissolved the rate of transformation 
increased very greatly, and on that depended the merit of 
this discovery, dissolving the phosphorus in the bromide. 
He saw the exi)eriment 8 which had been described, and it 
occurred to him whether this new form was not conceivably 
a solid solution of hydride of phosphorus, P 4 H 2 , in red 
phosphorus, or a mixture of the two. This was suggested 
by (he action on ammonia and certain bases described. No 
doubt these formed compounds which strongly resembled 
polysulphides. A precipitate was obtained wliieh turned 
red, which Or. Scheuck said was hydride of phosphorus, 
mixed with ordinary phosphorus. In the same way if an 
acid were added to polysiilphido of sodium a precipitate of 
sulphur wfis formed, with the difference that in this 
particular instauce a solid sulphuretted hydrogen was not 
obtained, but merely sulphuretted h}drogengas; wdiereas, 
in the ease of phosphorus, th(‘ solid hydride P 4 H 2 , reniaineil 
mixed with the precipitate of phosphorus. He was not 
clear wheiher Dr. Schenck thought the substance was really 
this mixture of hydride and red phosphorus, or the latter 
only. 80 much for theory ; on the practical side, it occurred 
to him that tln/re must be a considerable loss, if the 
jihosphoms trihromide adhered so strongly as only to !»e 
decomposed by boiling water. It was possible that th» 
hydrobromic acid might be recovered, and also the 
phosphorus, hut he should have thought then' was a con- 
siderable amount of Joss possible from the faet of having 
to decompose a large amount of phosphorus trihromide 
which had to be reconverted from its elements before they 
could bo again utiliscil. That loss might not he sutticient 
to negative the gain, but it must be reckoned with. The 
differences might he got over, but he should havo thought, 
owing to the waste, that it was an uneconomical operation. 
He should be glad if Mr. Muir could give auy information 
on this point. 

Mr. L. G. Boor said that, with regard to the practical 
side, what they had done so far, was to provide a mutch 
which could be made with the ordinary 20 per cent, gelatin 
composition, and w'ould stand any climate. They tried it 
with the idea of producing a match which would strike 
anywhere. They simply siibstitiited this red phosphorus 
for the common yellow, so that the match maker could use 
the same composition which he had used for years without 
altering his plant or his process. With regard to the cost 
it would always be higher than that of yellow phosphorus, 
the same as amorphous phosphorus, but with the quest ion 
of prohibition looming in the future, and matches at a 1 . 9 . :i 
gross, he did not think an extra a gross would prevent 
the use of this kind of phosphorii.s. 

Mr. Bale asked the price of tliis particular compound. 

Mr. Boor said, as produced at present in small quantities, 
it worked out about 2s. 3d. per lb.; but be believed 
that, when made in large quantities, the price of this red 
phosphorus would be brought down to about the same a- 
that of amorphous, about l.v. 9d. 

Mr. Clayton asked the ignition point of the new 
phosphorus, and if the substance described in the first paper 
was the same as that prepared by Dr. Schenck. 
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Dr. Divers reniarketi upon the interesting^ fact that a 
body which has been known to everv chemist from the time 
ofTheuard and even before it, should only quite recently 
have been shown by Dr. Sehenck to be very stable and 
apparently very useful. It seemed important that its non 
oisoilbus character should be further tested upon 
erbivorous as well as upon carnivorous animals; parts of 
the human alimentary tract secreted alkaline tloids which 
mi^ht act upon this Imdy and generate poisonous pnxluets. 

Prof. Mills asked it any figure could be given as to the 
yield of this phosphorus from a definite quantity of common 
phosphorus and also, as phosphorus trihromi<le was rather 
expensive, whether the trichloride could not equally well be 
used under pressure. 

The Chairman said one point appeared to him to require 
some further experiments, namely, the action of the phospho- 
rus Itself on the cementing material, which Mr. Boor sai«l 
was gelatin or glue. He asked Mr. :\Iuir whether any 
experiments over any length of time had been made on the 
action of phosphorus on this organic material. Of course, 
it was a very great advantage, not only from the point of 
view of the swallowing of matches, but also of their contact 
with the skin that tlu* iibosphorus Avas inert. If an 
absolutely non-poisonous phospliorus were introduced into 
the match trade it would eliminate niueh serious snffering. 
The poorer classes of operative's eiigage<! in the match trade 
suffered very seriously, in spile of all that had been done; 
by legislation for their protection ; in fact, so great was this 
evil that the use of ordinary phosphorus for this purpose 
had been prohibited in many European countries. 

Mr. Mtur, in repl}', said be found the ignition point was 
about 170® C. A good di'al would depend on the raj»i<iirv 
in the rise of temperature. The substance mentioned in both 
papers was the same. The matelies shown w(‘re made with 
it; they were produced from material sent over by Prof. 
Schenck. He had tried phosiiliorus trichloride, and he 
thought under pressure it might give some results. They 
had had matches in slock wliich were two years old. and 
they were as good now as when tliey Avere made. 

DENSITIES OF CONCENTKATEI) NITRIC ACID 
AT DIFFERENT TFMPERATIJIIKS. 

BY V. 11. VELKY, F.R.S., AND J. J. MANLKY. 

In the present communication it is desired to place upon 
record numerous determinations of the densities of con- 
centrated nitric acid at different temperatures in a series of 
tables as it apjiears that such numbers may supply a long 
ftdt want and facilitate calculations. 

As we harve fully described our methods in previous 
publications (Phil. 'IVaiis. (A), Vol. P.) 1,30.5 (1898), and 
1 roc. Roy. Soc., Vol. 09, 80 (19U1) ), we only give a short 
summary of them herein, and allude brietly to the more 
especial points of interest 

liistoriccil. — Kirwau, in 1790 (Irish Acad. Trans., 
,4,. 3), published the first tables of spc'cific gravities 
Bitric acid in terms of j)erccntuges ; he deduce<l these by 
mixing Aveighed quantities of acid of the highest specific 
gravity (1*55) obtainable Avith water, neutralising Avith 
sodium carbonate, taking the specific gravity of the sodium 
nitrate solution formed and preparing a solution of the 
same gravity from weighed quantities of sodium nitrate. 

Ure (Quart. Jour. Sci., Vol. 4, ‘J91 (1818)) obtained 
his numbers by mixing known Aveights of water and nitric 
acid of specific gravity 1 • 5, which be regarded as that of 
anhydrous nitric acid, UNO;,. 

These tables were reproduced in the earlier manuals of 
chemistry, but both were regardc^d as inaccurate. 

Thenard and l*aycn also published sets of tables, Avbich 
failed to attract attention. 

Kobb (Ann. Chiin. Phys. [4], Vol. 10, 140 (1807)) 
published a more complete and accurate set of tables; 
he purified the acid by distillation over silver and barium 
nitrates and subsequently by fractional distillation ; ho 
analysed the several mixtures of acid and water by the 
addition of a known weight of calcium carbonate in excess, 
and subsequently determined this excess. His results, 
which were those of densities, as distinguished from specific 
gravities, were for several years regarded as the most < 
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I accurate, and were reproduced more or less fully in the 
various text-books of cbeinistry. 

Lunge and Iley (Zoits. f. angew. Cheni., 1891, 167, and 
1892, 10) publislhMl the most complete table of densities 
taken at l.V- (T, reliTred to water at 4® C., and corrected 
tor air displacement ; they also gave certain corrections 
to be Hjq'lied for prestmee of nitrogen peroxide and 
temperature betAveen 13" C. and 17® C. Their process 
of purification consisted in distilling concentrated nitric 
acid, with sulpluiric acid in racuo, their analytical methods 
were no( widely different from ilioso herein dcscribod. 
I lieir results, to which further allusion will bo made, are 
now more gei.erally quoted in technical mamiali and 
and calendars. 

In the course of our work, carried on from 1H94 to 1901, 
on the physical ])roperties of nitric acid wo mmlo about 
2!i0 determinations of densities at the temperatures 4'' 14*2" 
and 24-2° (1 respt'ciively. * 

Purijicutinn of Anti.- — For acids below 68 per cent., 
purified aci<l of approx imatel 3 " this concentration was 
Iraetionall^' distilled in vacuo in an apparatus constructed 
Avholly of glass. For acids from 68 to 99*:» per cent., acid 
of the former concenlralion was distilled quickly with an 
equal voluim- of stdphiiric acid, the ilislillato redistilled over 
silver and barium nitrati's. 'J'he acid thus obtained Avas 
, fractional! A’ distilled in vacuo in a special apjiaratiis, also 
constructed of glass. 'I'he nitrogen peroxi<le came over in 
: the first ]»oi lion ; the second ])ortioii consisted of acid of 
I 98 to 99*5 per cent., Avhile the greater part of the water 
AVHS left in the residue. 

The saiuple of acid thus obtained, was quite colourless 
and free froin all hut insignificant quantities of hydrochloric 
and sulphuric acids, it Avas used lor most d(‘terminations 
being diluted, as rcipiired, Avlth recently melted ice, obtained 
i by freezing Avater frequently redistilled. 

, In ordm* to obtain anliydroiis acid, namely, 100 per cent. 

I RN08, the 99 ’5 acid Avas fraiffionally distilled in an 
, apparatus, based upon th(‘ prineijile of (Jarre’s ice machine, 
and, afferseveral trials, iicidjof 99-97 per cent, was obtained^ 
which, so far as we are aware, appears to be the most 
concentrated samjih} as yet prepared in a colourless 
condition. 

Analffitcal Methoth . — Unfortunately concentrated nitric 
acid cannot be kept oAving to the formation of nitrogen 
peroxde, so the njor(‘ accurate method of mixing wt‘Jighed 
quantities of acid and water is not available; the less 
accurate analytical methods were therefore applied. Suit- 
able quantifies of the acid solutions were weighed out 
Avith AAuter, and the amount of acid iletermined by 
standard soda solutions (prepared from sodium), which 
were standardised against solutions of hydrochloric and 
sulphuric acids; the strength of the former Avas ascer- 
tained by (i) sodium carbonate, (ii) metallic silver, of 
the latn*r by (i) sodium carbonate, (ii) barium sulphate, 
and (iii) in some cases by density determinations. But 
it is doubtful if volumetric methods can bo carried 
beyond an accuracy of + I part iu 1,000 parts, when as 
density defennination can be carried to an accuracy of 
+ 1 part ill 75,000 parts. 

Densitij Mclhods . — Various modifications of thcSprengel 
U tube Avcrc tried in meet the difficulties of the high co- 
efficient of expansion (in round figures 27 times as great as 
water) of the eoiicentrated acid, and its hygroscopic 

character; tiiiiilly the following form was adopted: A 

piece of thick-Avallcd capillary tubing was sealed on to one 
limb of the U on Avbi-li the fiducial mark A Avas etched, 
the upper portion Avas blown out into a bulb B ; the other 
limb was drawn out as shoAvn at (k 

From a number of such tubes made from the same 
batch of glass, a pair could be selected, the weight of 
which did not differ from one another by more than a 
fraction of a gram : the lighter was used for a counterpoise. 
The advantage of this method is that the liquid only is 
weighed against glass or pUtiniim, and as the external 
areas are practically equal, the weighings are independent 
of the bygromelric state of the air, and change in baro- 
metric ]>ressure. The weighings Avere corrected to a 
vacuum according to the data given in manuals on physics 
and the densities reduced to 4' by the values given for the 
density of Avater at the three temperatures in Rossetti’s tables 
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The ternperaturos were recorded by a thermometer, 
graduated to 0 1°, and «tandardiBed against (i) a Kew 
Btandard, and (ii ) a standard by Baudin. 



Rrautfs . — As stuted above, tlie results w< re oblaiuod at * 
4°, 1 r ‘2°, and 24 ■ 2'’ C., but in tlie present communication | 
those at the secon<l temp('ratur(? have been corrected to 15°, | 
by the value of Ii obtained from an eejuation 1), — I 

(1 + lil)^ those at tli(‘ third tcunperatun^ correcte<l to | 
25° C. in like manner. The densities have, fx'cn plotted out 
in terms of pereeidages, the 1'oruu‘r as ordinates, the hitter 
HS abscissa) upon a scale of I mm, for 0*001 in density and , 
0*1 in pereeidages. Tlie results liave b(‘en smoothed liy 
drawing mean straight lines with a flat glass ruler, but 
for the irregular ]>ortion from 93 per cent, to loo [ler cent. 
cur\’es were drawn freehand, a method at its best unsatis- 
factory, but the only ( iie available. The figures in the first, 
third, and fifth cohimus in the table below have b<*en 
ascertained by the readings on the S(ptnre<l paper. The 
figures for 10° in the .second column ami for 20° in the 
second column have been obtained by interpolation, but j 
adjustments wtre in some fcAV easr.s necessary to meet I 
differences arising from slight variations in the co-efficients i 
of expansion. Oiir oh-^ervations on the physical properties 
of nitric acid have shown that variations occur at 6.3 *0 per 
cent. (nN0;}2n20), at 7o pi^r cent. (ClTNOpFIot )), and 
77*9 ])er cent. (HNO.,H.,()); hence the difTcrences between 
two .‘•uccessive figures in the percentages cidumn are not 
constant. ^Ve have recently (Chein. Soc. Trans., iyo3, 
1015), called attention to the irregular portion from 94 per 
cent, to 100 per cent., and compared our observations with 
those of Kuietzsch (Ber., 1901, 34, 4069) on sulphuric 
acid. 

The densities in the table have been commenced from 
1*400 at 4°/4° C> as it is understood that for technical 
purposes acids of lower density need not he considered. It 
is probable that the figures given in the table could be 
made applicable for results at 30’ ('. by means of the 
following corrections ; — 



Values to bo subtracted from 
ValuGS at 2">'74° C. 


PerccntaKcs. 


0*007 

0*008 

0 '( 4 # 

O-OdS 

0*010 


00— 05 
00- 85 
85— 03 
O.'i— 08 
08—100 


It is, however, to be remarked that we observed that 
acids of concentration of 90 per cent, and upwards could 
not be heated above 25° C. without the composition sotting 
n with formation of nitrogen peroxide, though there are 
not sufficient data for determining whether the result is due 
(‘ntirely to hc‘ar, or, as more probably, partly to heat and 
partly to light. 
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\-:m 

1* HO 

1*402 
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1*425 
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1 *412 
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1*125 
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1-127 
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1*4:58 
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1* 1.30 
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1*137 
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1*439 

1*131 
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r 1 10 
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1*451 
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1*4.33 
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1*442 
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r4.5.*t 
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1*4.35 
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1*437 1 

1*4.50 
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1 *438 1 
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1*'417 

1*439 
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1*449 

1 1*141 

1*400 
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1 1*442 

1*401 
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1 *402 
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1 1 *441 
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1 1*400 

1*4.52 

1*471 

1*401 

1*4.53 
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1 1*402 

1*454 

1*4725 

1*4025 

1*4.545 
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1*40.3 

1*46.5 

1*474 

l*44Vt 
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1*475 

1*405 

1*457 i 

1*470 

1*400 

1 *458 

1*477 

1*407 

1*459 

1*478 

1*40.8 

1*400 

1*479 

1*409 
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1*480 

1*470 

1*402 

1*481 

1*471 

1*403 

1*482 

1*472 

1*464 
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1*473 

1*405 
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1*474 

1 *400 
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1*407 
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2074^ 

2.574° 

cctifjijros. 

r.378 

1 *.371 

' 62*3 

1*:579 

1*372 

i 02 -.5 

1 *;i8(( 

1*373 

; (52*7 

1-381 

1*374 

02*9 

L-.-is2 

1*37.5 

1 03*1 

1*383 

1*370 

: 0.-5 -.-5 

l*:58t 

l*;577 

1 6:5 * 5 

1 •:iS.5 

1*378 

' 0:5*7 

l*:5so 

1*;579 

; 0.3*9 

1*:587 

1*.3,80 

(54 -1 

1-.3S8 

l*.-)8l 

01*3 

l-.3.^9 

1-;5S2 

(5 4.5 

i*:5yo 

1-.3S2 

(51*7 

1*391 

i*:iS3 

(54*9 

i*:)92 

1*381. 

! (55*1 

L*:5:'3 

1*:5S.5 

(55 -3 

1*:594 

i*;58‘» 

(55*1 

1 *.*591. 

r;58(5 

0.5*0 

1 *39.5 

i*;587 

0.5 • 8 

1*390 

1*388 

0(»*() 

i*:597 

|•:89 

1 0(5*2 

i';>98 

i*;;9() 

(5(5 *4 

1 -399 

i*;59t 

' (5(5 (> 

1*400 

1*;592 

i (50*8 

1*4111 

1 ':59;i 

1 (57*0 

1*402 

i*;5:n 

07-2 

1 * 102 

1-.391 

(57*4 

1 * 103 

r.*59.5 

07*0 

1 *101. 

1 •391; 

(57*8 

1* 10,5 

i’;i97 

08*0 

1* 10(5 
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1 (58*2 

1* 107 
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(58*4 
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1 -:5i)9 

08*0 

1 * 108 

rioo 

[ (58*8 

l*10i) 

' 1*101 

[ (:9*o 

1 *410 

T-102 

09*2 

1*111 
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1*112 

L'lOl 

(5!) *6 

1*413 
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GO'S 

1 *41 4. 

1 * 100 

70*0 

1*415 

1 •■107 

70*2 

1*41(5 

r 108 

70*4 

1*417 

L*4(l9 

70 *0 

1 *418 

1 -110 

70*8 

1*419 

1 *41 1 

71*0 

1 *420 

1*412 

71*2 

1 *421 

1* 11:5 

71*4 

1 * 122 

1*41 1 

71*7 

1*42:5 

1*415 

72*0 

1*421 

1*410 

72*3 

1 * 12.5 

1*417 

1 72*.5 

1 *42(5 

1*118 

72*7 

1*427 

1*419 

7:5 *0 

1*128 

1 *120 

7.3*3 

1 *429 

1*421 
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1-1250 

1 * 122 

73*7 

I * 4.31 

1*123 

‘ 74*0 

1 - 4.-52 

1 * 421 

1 74*2 

1*4:33 

1*4. >.5 

1 74*6 

1 *434 

1 *420 

■ 74*7 

1 *4.3.5 

1 * 127 

71*9 

1*4:50 

1*428 

i 75*2 
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1*429 

1 75*6 

1*4;58 

; ]*4:50 

7.5*7 

1*4:59 

> 1*4251 

' 75*9 

1 *410 

1* 4.-52 

1 70*2 

1*411 

1 -433 

I 70*5 

1*442 
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1*414 
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1*440 
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1*44(55 

i 1*1:59.5 
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1 1*440 
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1*412 

79*4 
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1* 11.3 

70*7 

1*451 

1*414 

80*0 

1*452 

, 1*445 

80*3 

1*4.53 
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80*0 

1*4.54 

1 1*41(53 

80*9 

1*1.55 i 

! 1*417 

81*2 

1*456 I 

1*418 

81*6 

1*4.57 

1*449 

81*8 

1*4.58 

1*460 

82*1 

1*459 1 

1*451 

82*4 
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Densities. 



Per- 

At 4® ! 

1074^’ I 

15 °; 4 ® 

2()"V'U ; 

25 ®-!- 

Cent ages. 

1 * 1 S 7 

1*470 ; 

1 * 40.8 

rico 

I' 4 r .2 

S 2*7 

1 ' 4 S 8 

1*477 

1*400 

l* 4 (il 

i* 4 . 7 ;t 

soo 


1*478 

1*470 

1 * 102 

1 451 

,8;;-;; 

I'MK) 

1*470 

1*471 

1 * 10 .-} 

1 * 4 ." 7 

s.-fo 


1*480 1 

1*472 

1*401 

1 * 1.70 

, 8 :.*;i 


1 *- 1 .S 1 1 

1 * 17 .*} 

1 *405 

1 * 4.57 

S 4 *‘' 

1 - 49 .S 

l* 4 S 2 

1*474 

1 ’ 40 .» 

J * 1575 

St*f, 

1 * 41)4 

1 * 18 .*} 

1*475 

1*407 
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81 *,8 

1 * 41)5 

1 * tKt 

1*470 

1 * 4 * S 

1 * 4.70 
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1 * 41 ) 1 } 

1 * 48(5 

1*477 
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1 - lOo 

87 1 . 

1*407 

1 *487 

1*478 
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1 * 101 
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1*108 
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1*471 

1*402 
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1*409 
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1*480 

1*472 

1 * lOO 

80*0 

1*500 

l* 4 i )0 1 

1*481 

1 * 17 !} 

1 • 101 

SO* •*, 

1*501 

1*401 

1 *482 

1*4705 

1*405 

80*0 

1*502 

1*402 

1 • 48.*1 
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1*400 

87*2 

1 T .03 

1*4025 i 
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1 * 175 
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1*504 

1 * 40 .*} 

1 * 185 

1*470 
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87 -.8 

1*505 

1*404 
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1 ■ 177 

1 *408 

88 * 1 

1*.500 

1-.105 ! 

1 *180 

1*478 
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.88- 

1*507 

1 * 4 !)(} > 

1* 1^87 

1 * 17 !) 

1 *470 

ss -7 

1*508 

1 * 4 ')? 

1*488 

1*180 

1*471 

. 8 '.l *0 

1 * 5()0 

1 *408 

1*481) 
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1*472 

80*0 

1*510 

1 * 41)0 i 

l* 41 )i» 

1 48 -J 

1-470 

80*0 

1*511 

1*500 

1 *101 
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1 • 174 

80*0 

1 *.'j 1‘2 

i*. 5 (n 

1 *402 

riso : 

1 * 17.7 

l» 0-2 

1 * 51.2 
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1*614 
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l* 4 !il 
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1*477 

!t 0 *S 

1*516 

1*501 

1*105 

1 * i..s(; j 

1 * 477.7 

01*1 

i* 51<5 

1 * 50.5 ' 

1*400 

1*487 

1 * t 7 H 

01*4 

1*517 

1 * 50.5 

1 ‘ 4 !l 7 

1 * 4.88 1 

1 * 47 !) 

01*7 

1*518 

1*.507 

1*108 

1 * 48 !) ! 

1 180 

02*0 

1*510 

1 *508 

1 *1!)!) 

l-.loo ! 

1 *481 

02*0 

1*5105 

1*5085 

1 * 4 ! 10 5 

1 * 400.7 i 

1 * 48*2 

1 » 2*0 

1*520 

1 * 50 !) 

1*500 

1*401 1 

1*480 

0.-}*0 

1 * 5*20 

1 *. 5()0 1 

1 *. 5 (I 0 

1 * 10 -.} 

1 * 4.84 

!> 0-.7 

1 * 5*20 

1 * 50 !) 

i -500 

1*402 1 

1 1*485 

04*0 

1*521 

1*510 

U. 50 L 

1 • 100 1 

i’tsr> 

04*7 

1 * 5 *’*^ 

1*511 

l *.'.02 

I*!!)}- ’ 

1 * 4.80 

05*0 

1*528 

1*512 

, I* 50 ;i 

1 * 1!)5 

1 * 187 

05*5 

1 * 521 . 

1 * 51 ;} 

' r.^ot 

1*100 

1*488 

!)(;*0 

I *.".25 

1 * 5 U 

1'.".05 

1 * ll «7 

1*480 

1 00*5 

1 5*27 

1 * 6 M i 

T ,507 

1 * VM 

1 * too 

!» 7*0 

1 -. 52 S 

1*517 

1 *508 

1 - H'O 

1*401 

07*2 

1 * 5*20 

1 * 51 8 

i- 5 o:) 

1 *.700 

l *.102 

07-5 

1 *. 5 :',() 

1*519 

; 1*510 

1*501 

1 * 40 * 2.7 

07*8 

U 5.81 

1*520 

1*511 

1*502 1 

1 * 40 ;} 

08-0 

1 * 5:52 

1 *521 

1*512 

l* 5 o 0 1 

1 * 101 . 

0 . 8 *;} 

i* 5 ;}:i 

1*.522 

r 5 i;} 

IT.ol I 

1*105 

!is*(; 

i* 5;>5 

1 * 6*24 

1-510 

l*. 7 o 0 1 

1 * 100 

08*0 

1*587 

1 * 5*20 

1-517 

I . -507 i 

1-407 

00*2 

1 * 5:58 

1*527 

1 - 51,8 1 

1*508 

1 * 108 

lit* *.7 

1*540 

1 * 5'20 

1 * 5*20 

1 * 50 '.) 

1 * 40.87 

0!)*8 

1*512 

l*."i 30 

1*521 

1 - .710 

1*400 

100*0 


We tippeml below a selected coiiipiirisoii of our figures 
Trith those of Lunge and Key. 


Densit.y, l5°/4^ 


reicciitngcs. 


J;.jm(lK 

V. and M 

l*3!)o 

60*20 

, 0.8*1 

1*400 

' 65-00 

(}.'■>■ 1 

1*410 

07*50 

! 0.7*1, 

1*420 

60*80 

; 00*0 

i*4:}o 

: 72*17 

72*0 

1*440 

74*0.8 

1 74*5 

1*450 

77*25 

1 77*0 

1*400 

79 * 0.8 

.VO*.*} 

1*470 

82*90 

,8;ro 

1*480 

80*05 

so*.*} 

1*400 

1 80*00 

t>0*6 

1*500 

1 94-00 

94*0 

1*610 

1 98*10 

07 'H 

1*520 

1 90*67 

‘.)0*8 


It will be observed that the differences in the percentage 
values do not amount in most cases to more than I purt in 
•100 parts, -wliich could readily be accounted for by differ- 
ences ill instruments and methods, all acting in the sam<* 
direction. The greatest differences, approximately I p.'irt 
in 220 parts, occur within the Hants 77 per cent, ami 80 per 
cent. ; it would appear on plotting out Lunge and Key’s 
results by our method, that there is a variation at H3 per 
cent., whereas we found in onr study of the physical 
properties such a variation to occur at 77*9 per cent., 
'^hich Qorresponds to the composition of the hydrate IINO 3 , 


or Il 3 N() 4 , the analogue of ortho-phosphoric acid 
ll^Pth; our <-ou( iusioi)s are in conformity those of 

W. 11. l\>rkin, sen. (t Immu. Soe. 'rraii‘<., 1SS9, 724, and 
'IVans., 189;}, r.,')), Pii-keriig (Chem Soc ’rrans., 1893, 
•4.ir.) and llarlloy ( ( lieiii. S( e. rruns,, 19(i;}, fi(>3). llow- 
< v< r, the general m conhmee of tlu^ t^\o .sets of n'snlts 
obtained at tlillerenf limes, wifli (iilleiint instruments, ami 
wlih slightly dilVerent nietluwls by (wo imb'pi iident sets of 
observers can be regarded as satisfactory. 

In ctuiclusion, wo canrot but cxjwcs.s the liopo that our 
tulde of densities may provi* of service to mannlaclurors of 
nitric acid, and of products obtained therefrom. 

DiSOl HSIOX. 

Mr. said the manufactnrei s of nitric acid 

)ia<l every leason to thank IVoP. Veley for presenting 
liis valuable paper to this Section. Hi' would have liked 
to liave seen the tables exleuded beyond 2^' l*rof. 

V 4 ley bad given the leason that above 25'’ nitri<^ acid 
always deeempo-ed either b}- Iieat or by light. That was 
true, Imt thes»* t.ahl«'s did not go b(.'>()n<l the first place of 
deeiinaU, and he <lonbted wlu'ther the «leeoin|>osition would 
go on at a gu'ater late. 'I'lie maiiufaeturer Avas very much 
inbresttal to know Avlien be got from Ins still a certain 
<inantlty of nitric acid at a tenipcraliire generally beyond 
what that would correspond to at C. He 

could neitluT weigh rior eoid it, and he could not give the 
forenuiM the means of testing it, hut he uanted a roiigli-aiul- 
r 4 *ady way <4' comparing it M’ith the staiulard table. He 
hope<l that Trof. Veley \AOuhI continue his investigations, 
and, [H'rhups, work the other way down, startirig, say, at 

.'io^ C., ami cooling the aci<l down, and so dcdi.-nnining the 

densities at diffeient temperatures. In that way lie might 
get a nselnl tahh* within pnicticabh' limits. 

l‘rof. IloDOKiNsox said he should like to know whether 
tlio paiticniarly pure acid mentioned by Prof. V’'(*ley bad 
.any extra solvent power on guncotton and such like 
.substances. 

The ( hi.\iu,wAN .‘•aid be did not understand wliethor, in 
each case, tlu* chemical eom[)Osition of the acid had been 
teste<l. 'L'h.'it had been the weak ]>oint of Honm tables 

published hitherto. Having had occasion for yi-ars to 
consult these sj). gr. tables, be knew tliat they were 

incorn ct, e.sp(‘<*ially Avith regard to the .‘•trongest acid, and 
ho was very glad they had now Prof. Veh'y’s table, which 
Avould, be hoped, bo more acmirate than its predi'cessors. 

Mr. HE Mosi- N I'li.vL asked how Prof. Veley determined 
the refractive indices. He had found considerable diflie.ulty 
in that matti'r. 

Dr. Via.KV, in reply, said that those ilcterminations were 
made with (la* view of ascertaining the oontractions and to 
solve tin* <pie.stion whether they Avere or wore not hydratoa 
of nitric acid. Unfortunately, as nitric acid would not 
kc<-p, one had to have recourse to the loss Hcciirat‘.‘ method 
of analysis. h]v<*ry sample of nitric acid was determined 
by a solulion of soda standardised against solutions of 
sulphuric acifl and hydrochloric acid. 'I’he .sulphuric acifl 
was staiH!ardiHe<l by barium sulphate, sodium carbonate, 
and Aienvity; (he hydrochloric acid solution, either by 
sodium carbonate or as against refined silver. Put, how- 
ever oarefully volumetric analy-is might be performed, it 
might be taken that it could not be carri< d beyond an 
accuracy of I in l,00i), Avliereas density determinations could 
bo carried to an aee.uracy of I in 7o,0<>0 Avithout any 
difficnIlN. .\s a matter of fact, thes»* <letermiuations were 
taken to ♦h(,* fifth place of decimal.-^, but, as bo understood, 
it was only the tldrd that was necessary for ordinary pur- 
poses. With regMrd to the determination of the refractive 
indice.s of nitric acid, he had only to refer to a paper which 
ho and his eolleagnes puhlislied in the prciceedings of the 
Koyal Society, in which the methods Avere descrihed in full. 
All he n<*e»l say now w as that they used a prism constructed 
entirely <d‘ quartz, and the walls of the pri.sin wtjro cemented 
together by jiarallin wliich bad hem purified by frequent 
boiling Avith concentrated nitric acid. All the methods and 
the various sources of error were discussed fully in the 
paper. As a matter of fact, be had made some few elemen- 
tary experiments on the reaction of this nitric acid on cotton, 
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and succeeded in obtaining a guncotton or, rather, he would i 
say, a cotton which was just as indammable as ordinary ^ 
guncotton ; but ho did not pursue those experiments, i 
because he was not particularly interested in explosives. 

It was probable tliat the amount of nitrogen peroxide 1 
formed above 30° C. or 40° C. would not affect the density | 
much within the fourth place of decimals. The results i 
obtained by Prof. Lungo at ll)® C., the only tempenitiire at I 
which lie worked, compared with water at 40^ C. in a vacuum, | 
and tluimselves, for the most part did not differ by 1 m 300; j 
the maximum dilfereuce oecurred at about 77 to 82 per cent,, 
where tliere was approximately a dilference of 1 in 2.50 ; 
In order to ascertain wherein this dilference arose he bad 
plotted out Lunge’s results on squared paper, and found ; 
that he assumed a variation at 82 per cent, concentration, | 
whereas they found the variation to take place at 77 per i 
cent. Their results were in accordance with those of VV. 11. 
Perkin, sen., and Pickering. 

COMPARISON OF DIFFERENT TYPES OF 
CALORIMETER. 

BY J. S. S. BllAMB AND WALLACIC A. COWAN. 

The question of the calorific power of fuels in relation to 
boiler economy and other engineering problems has given 
rise during the last twenty years to the introduction of a 
large number of calorimeters, for each of which some 
special advantage has been claimed. ('tf these various 
forms there are hut few in general use, and the differences 
between the results obtained with these instruments 
seilously militate against any great confidence being placed 
in such determinations. It is, therefore, of importance to 
ascertain exactly how the results obtained with a particular 
type of calorimeter will compare with those determined 
with another form, which may be very different in principle. 

One is struck at the outset with the small amount of 
published information available, and even where tests have 
been recorded, the number of determinations and the 
e.xtreme results are seldom given, so that the figures are of 
little value, for, as will be seen later, the limit of error 
with some commonly used calorimeters is conshlerable. 

The importance of a proper comparison has been recog- 
nised by K(!iit ('fraus. Amer, Soc. M. E. XVII.), who stated 
that the variations in the calorimetric tests of coal throw 
doubt upon all calorimetric work, until a sufficient number 
of tests shall have been made by diffeivnt experimenters and 
with different calorimeters upon similar samples, and until 
tests so made show a reasonable di'gree of uniformity.” 

The results of tests of two coals in three calorimeters, 
<luoted in the paper showed great <liffereuces, as will be 
evident from the summarised figures below ; — 


— 


Coal No. 1. 

Coal No. 2. 



Calories. 

Calories. 

Carpenter calorimeter 


7.316 

HU.5 

Thompson „ 

(Bo.st(m) .. 

6618 

72* 10 

„ .» 

(St. Louis) 

6<;i)7 

751.5 

Barns 

7658 

Sk'H’5 

1 


Unfortunately no form of bomb calorimeter was employed, 
but bad one hcLui used a still greater difference would 
undoubtedly have been noted. 

In another set of tests, liowever, very close agreement 
was found : — 

Coiil No. 1. I Coal No. '2. 


Calories. Calories. 

Carpenter calorimeter 7011 7000 

Mahler „ 770r, 7700 

Thompson „ 70011 7000 

In the discussion of a paper by Adams (this Journal, 
19(11,20,1084^, Archbutt gave some comparative results 
obtained with the Mahler bomb and Lewis Thompson 
'Calorimeters. Unfortunately it was not stated whether the 


latter results were corrected for iinburned coal. Presum- 
ably such a correction had been made, for otherwise it is 
difficult to understand why the Staffordshire coal gave u 
higher result in the Thompson calorimeter than in the 
bomb. With the other three samples of coal it will be 
seen that the agreement is far from satisfactory, the 
Lancashire, Monmouthshire, and Glamorganshire coals, 
with the Thompson instrument giving results about 2*4, 
5*5, and 6 per cent, too low respectively. 

In view of the great differences which have been 
observed, and the extreme importance of the matter 
from an industrial point, the authors, at Professor Lewes’ 
suggestion, undertook the investigation of some selected 
coals with typical calorimeters, and curried out the work 
in as careful a manner as possible, so that from a large 
number of exjieriments reliable data might he obtaiued, 
not only between one calorimeter and another, but also on 
the limit of error which might be expected when a series of 
experiments were made with the same coal in the same 
instrunumt. 

Starting from an anthracite the experiments were made 
with five coals with gradually increasing amounts of volatile 
matter. Unfortunately it was not possible to obtain one in 
which the volatile lay betweem about 20 and 33 per cent., 
although through the kindness of colliery proprietors and 
agents .several specimens were examined. 

The calorimeters were the more common used represen- 
tatives of certain types : — 

(1) Where combustion is effected by admixture with a 
solid oxidising agent (Lewis Thompson). 

(2) Combustion with oxygen gas at constant pressure — 
(a) Where temperature of escaping gases is unde- 
termined (William Thomson). 

(/;) Wliere temperature of escaping gases is under 
control (F. Fischer). 

(3) Combustion with oxygen at constant volume 
(Mahler’s bomb). 

With the exception of Parr’s calorimeter in which 
sodium peroxide is used and the jiroducts absorbed, such 
a selection of calorimeters covers most types. I'here is 
no reason to KU[)pose that any great differeuce in the 
results would be found with other individual calorimeters 
in each class. 

Details of Experimental Work, 

Several hundred gnus, of each coal were crushed and 
thoroughly mixed, and then some 200 gnus, further reduced 
until it all passed through a 30*mesh sieve. In order that 
variations in the moisture should not interfere with the 
determinations the coal was always used after drying at 
100° C. A careful ultimate and proximate analysis was 
made of each sample. 

j Lewis Thompson Calorimeter. — This instrument is too 
well known to need any description, and it is probably 
I more often employed than any calorimeter since it is cheap 
I and experiments are easily coudueted even by an unskilled 
I person. It has long been recognised that the results 
j obtained are but approximations to the truth, and the 
[ unscientific addition of 10 per cent, for losses should at 
j once condemn it. Nevertheless it is contended that it 
' gives comparative results of a satisfactory character. 
This, however, as will be seen from the figures given can 
only apply w ith coals of a very similar nature. 

Win. Thomson (this Journal, 1886, 5, 581) summarises 
most of the objections to its use. Scheurer Kestner (Bull. 
Soc. Ind. Mulhousc, 1888, .506) compared it with a Favre 
and Silbermuun calorimeter, and states that for scientific 
purposes it is inadequate, but with 15 per cent, addition 
for losses the results agree within a maximum of 4 per 
cent. In no case did he find the ratio of coal, 1 part, to 
oxidising mixture 10 parts, sufficient, and therefore ho used 
from 11*6 to 14 parts of the latter. 

J. W. Thomas (Chem. News, 1881, p. 135) gives mucli 
valuable information as to the use of this instrument. Ills 
results show that the more bituminous a coal the better arc 
the results, and further, that when a coal does not yield 
more than 86 per cent, of coke full values are obtaiued. 
With anthracite, dry steam, and bastard anthracites the 
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results Mere unsatisfactory. Tlioinas <loe>5 not appear to 
have estimated the unburnt coal. 

lu working with the instrument the authors adopted the 
recommendations of 'rhomas, the coal being sieved throu'di 
a 60-mesh sieve and the eldurate-niirate mixture througli 
one of 30 raesh. The weighed coal and chlorate mixture 
w'ere transferred to a largo corked tube and there thoiouglily 
mixed, the charge being afterwards packed into the 
crucible with a glass rod. kvcry care was taken tiuit tlie 
initial temperature of the water was satisfactory — a point 
of importance according to Thomas. The water was not 
weighed, but aecurntely nieusure<l from a graduated iiask. 

lu every ease the amount of unburnt coal was determim-d 
by evaporating down the water and washings trom the calori- 
meter with hydrochloric acid, taking up the residue with 
acid water, filtering throiigdi asbestos on a (iooeh filter, 
wliich was then washea, drie<l, and weiglied. The erncihhi 
was heated in a muflle till all carbonaceous material was 
burnt, aud the loss of weight tak(ui as unburnt coal. 

Two gau/<‘ discs were lix(‘d on the bell of the instruimmt 
(as in Win. 'riiomson’.s caloiimeier) and were found to be 
very successful iii breaking up the large gas hubbies and 
giving better results generally ; this inodilication was 
adopted for all tlie experiments n3Corded later. 

In view ol’ the very large arnoniit of unluirnt coal in 
many eases, it was considereil desirable to as<‘crtain that 
the dryness of the chlorate coal mixture was not <*ansing 
imperfect combustion. SSamples of the mixed materials 
were put under a bell jar willi water over night, and 
determinations iiuide on the following day, when results 
in good agreement with those from the dry material were 
obi ained. 

William 'Jlinmson Calorimeter (this Journal, 18HC, 
5, 681). — With this instrument the oxygen was obtained 
from a cylinder, but in view of incomplete combustion 
said to result lr(un the gas laing too dry (Adams, this 
Journal, J901, 20, 9712) it w'as first passed through a 
Muencko’s wash bottle <!ontuining water, and tlien through a 
calcium chloride tower filled with thoroughly moi.stened 
pumice. 

The water value of the instrument was determined by 
weighing the parts and calculating from the sp<‘cifie heaU ; 
experimental controls were made; with known weights of 
W'arm water. 

lu all the experiments the water (2,000 grms.) w^as 
weighed out. 

The thermometer u.sed w'as one sui)pli<al with the instrii- I 
ment and was graduated in Fahrenheit degrees, each degree 
being divided into tenths and occupying about one centi- 
meter on the sttmi. With a lens it could easily be read 
to which would correspond to C. Assuming 

however that; an error of C. we re made it would have , 

affected the result by some 40 eah>ries, ami a plus and 
minus error of this order in the same experiment would 
never exceed 80 calories or 1 per cent. That the error duo 
to thermometer readings was vtiry small is shown by the 
results with the Fischer caloriimder, where with four of 
the coals this same thtM’momeier was iistd, the results being 
in close agreement. 

The results were corrected for losses by radiation taking 
place during the experiment. 

Fischer Calorimeter (I)ingl. Polyt. J., 88.6, 258, 
880, and Zeits. f. angew. CJierii., 12, 3.61). — In this instru- 
menc the coal is burnt in the form of a pastille in a small 
platinum gauze basket. The products of combustion are 
cooled in a special clianiber and led out by a wade metal 
tube. A thermometer in this tube enables the rate of 
combustion to be so regulated that no loss of heat occurs 
through the gaseous products. Fischer states that the 
issuing gases when charcoal was used show both carbon 
monoxide and hydrogen, so that combustion is not perfect. 

In our experiments a thin smoke was always observed. 

The oxygen use^l was rendered moist by passing through 
the wash bottle and tower previously mentioned. For the 
experiments 1,.500 grms. of water were weighed out and the 
Water value of the instrumeut taken into account. The 
<Joal was ignited electrically. 


For the experiments made with coal K a special 
centigrade thermometer reading to 0. was employed, 
but unfortnnutoly it got broken, and tor the other four coals 
the Fahrenheit thermoincler was used. 

The results were corrected for losses by radiation taking 
place during the experiment. 

The pastilles were easily made from bituminous or semi- 
hituminous coals, but were too fragile to be handled from 
antliacitic coals. To overcome this difficulty a solution of 
gum tragacauth, 1 grm. j>er litre, was made and 5 o.c. of 
this mixed wdth 10 grms. of the coal, the pastilles moulded 
and then thoroughly drit‘d in the water oven. This small 
amount of gum held tlie material perfectly ami bud no 
inea.sure:ible influence on the re.sult. 

Mahler^s Bomb Crt/or/wirb /* ( Ibill. de la Soir. d’Eiicour- 
agmiiiuit pour rimlustrie, 1892, 01, 317). — The water value 
was determined f iom the specific heats of the various parts 
and was checked by determinations with naphthalene wdiich 
yielded result.s in close agreement with PiMthelot’s. The 
amount of watm* weighed into the calorimeter vessel was 
2,4.60 or 2, 4 IS grms. according to the thermometer employed, 
thus giving a convenient factor (3,000) for the calculation 
of resiilt.s. 

'Pile Correction for cooling used was tlie .simple one which 
Malilcr recommended, based on Newton’s law, this being 
sufficiently accurate for almost all calorimetric work where 
the time between tin* ignition and the maximum temperature 
is small. 

The correction for nitric aci<l formed was obtained by 
titrating the washings from the bomb with standard sodium 
carbonate (3’7()l) grms. per litre). Eacli e.e. of this 
solution represents 1 calorie iu the correction. Since 
sulphuric acid is also formed and is titrated with the nitric 
acid, allowance was made for this, the titrated liipild being 
made acid and precipitated with barium chloride. The heat 
of formation of its etpiivalent in nitric .'icid was then 
subtracted from the number of (j.c. of alkali used. The 
weight of barium sulphate obtained multiplied by 100 gives 
this correction directly. 

Ignition of the coal was made by means of fine platinum 
wire, 80 that no further correction was necessary. 

Discussion of Results. 

A summary of the results will he found iu Table V., and 
the general comparison based on the mean results of all 
the experimimts is given in a diagram. 



% of fixed carbon in combustible (dry Stssh free coal) 

Lewis Thompson Calorimeter. — The recognised deficien- 
cie.s of this much used instrument have already been 
alluded to, and although a great deal has been written on 
the subject, no information has hitherto been available, so 
far as the authors can find, on the actual amount of coal 
which (iscapes combustion. If a charge be fired in a 
crucible in the open air, particles of ignited coal are thrown 
up to a height of several inches. (Jl early if the bell were 
over the crucible such particles would he thrown back and 
extinguished. That the araoiiut of unburnt coal largely 
depends upon the proportion of oxidising material employed 
in fact is roughly proportional to it, is well shown with the 
four coals (A, li, C, D,) in which the ratio was varied, 
‘riiomas (loc. eit.^ states that the quantity which appears 
to be best adapted is not that which always gives the most 
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trustworthy results/* That this is due to the unbiirnt coal 
is clear, for the mixture which biinis most vigorously is 
invariably that in Avhich a high ratio of coal is employed 
and which gives the greatest amount of unburnt coal. It 
would appear desirable, therefore, to use as large an amount 
of chlorate mixture as possible, but a practical limit is soon 
reached for with the high proportions the combustion is very 
difficult to Sturt, and more frequently than not the charge 
goes out, apparently owing to the mass of fused chloride, 
&c., in tlie crucible. The instruction often given to first 
find out the proportions in which the mixture burns most 
readily and then adopt them is therefore misleading. 

It was assumed in making the correction for the unburnt 
coal, that its calorific value would bo the same as tluit of 
the burnt coal, hut there is little doubt that such is not the 
ca.se with a coal containing mucli volatile matter, for at the 
temperature in the crucible, the hydrocarbons Avould 
practically all lie distilled out and burnt, so that it would 
probably bo more correct to take the luiburiit coal as 
determined and apportion to it a calorific value nearer to 
that of charcoal. That the correction in the above form is 
not satisfactory is evident from the results witli coal E, 
where the mean result is actually higlier tliau the bomb 
determination. 

The amount of unburnt, coal with anthracite and semi- 
anthracite is, perhaps, the most striking teature of the 
experiments fir even with what an; regard(;<l as the 
norraal proportions (I — 11), the mean values for the 
unburnt c^al amounted to ill *8, 13 :1, '1*3, and .'>•7 

per cent, for A, B, C, D, and E respectively. 

Generally speaking, the corrected results agree fairly 
well wirh those obtained with Win. Thomson and Eischer 
instruments (except E) ; but the estimation of the unburnt 
coal is so tedious an operation, and one which would be 
seldom carried out in practice, that most observiTs would 
rely on the uneoiTeeted figure, and this would be so far 
from the truth, except with a highly bituminous coal, as to 
be quite valueless. 

William Thornsmi Calorimotcr'. — Tlie r<‘snlts obtained 
with this instrument wmi; certainly disappointing, tlie limit 
of error for a particular coal being higher than we antici- 
pated. It will bo seen, however, that the mean re.sults more 
closely follow those obtained in the bomb than do the mean 
results with the other instruments. Great care had to h(‘ 
exercised to get complete combustion in the crue.ihle, lor 
toward.^ the eiul oi the experiment the c,ooling effect of the 
platinum seemed to extinguish particles of coal in contact 
with it. We found it best to suspend the crucible in the 
brass cup witli a fine platinum wire ring. Possibly better 
results would be obtained if, instead of a crucible, a basket 
of tine platinum gauge were employed, and tin; coal 
compressed into small cylinders, as with the hischer 
instrument. 

The possible sources of error may be (a) error in tber- 
moineter reading which has already been referred to, (6) 
incomplete combuslioii of tin; coal in the crucible itself, 
(c) escape of products of combustion at a higher temperature 
than the water, (r/) loss by the ga.ses them.selves, due to 
carbon monoxide, smoke, »Sic. 

This latter probably leads to the greatest error, for, 
however carefully the experiments were conducted, there 
was always more or l<;s's thin smoke at the top of the jar. 
Thomson, in the discussion on Adamses paper, stated ihat 
he had failed to find carbon monoxide in the products ; but, 
on the other band, several chemistvS, including Tavre and 
Silbermann, Eischer, and Berthelot, have always found it 
present under such circumstances. 

The result of our experiments liave an important bearing 
on Adams’s work, already referred to, where he claims to 
have shown that oxygen direetfroni the cylinder gave lower 
results than when the oxygen was saturated with aqueous 
vapour. Adams gives only two “ carelul ” determinations 
with moist oxygen, and these are certainly in very close 
agreement, and one with cylinder gas direct. The moist I 
oxygen gave a v^uc some 220 calories higher; but, with : 
some other exp^raents not so carefully conducted with | 
cylinder gas, the difference was only 126*4 calories. Seeing | 
that in our experiments there was a difference of from 200 1 


to 300 calories with the same coal under the same con- 
ditions, it seems desirable, before eonibmning the cylinder 
oxj'gen, to make a more extended series of experiments 
with the oxygen under both conditions, and even then a 
definite result can only bo arrived at by an analysis of the 
gaseous products from every experiment. It is so little 
trouble, however, to run the oxygen through water before 
use, that it might easily he arranged for iu every laboiMtorv, 
and this also would minimise any small enor due to 
evaporation of water. 

Fischer Calorimeter . — This instrument gave very con- 
cordant results with each coal individually, the experimental 
error only amounting on the average to about I per cent., 
but the mean results as compared with the bomb were 
disappointing. In four cases they w’ore tlie lowest obtained 
with either instrument, and differed considerably from the 
correct value. Ciail B was, however, an I'xception, and it 
gave a mean result which was liigher than tlie means from 
either the Lewis Thompsou or Win. Thomson ealoriiiieters. 
Oil the five coals examined, the average (;rror, as compared 
with th(‘ bomb, amounted to some I per (;ent. 

A curious result, and one for which we hav'e not found a 
satisfactory explanation, was repeatedly observed during 
the experiments. By allowing the oxygen to ])ass tlirongh 
slowly, the thermometer which indicated the temperature 
of tlie escaping gases could easily be made to register 
nearly a degree lower than the temperature of the water in 
the calorimeter. It was thought that the expansion of tlie 
oxygen on leaving tin; cylinder caused a lowering of 
temperature, and tliat a cold slrt'iiin of gas escaped 
through the outer spaces in the (;omImsti<)n chamber, but 
that this was not the ease was provid by taking the 
temperature of the oxygen at the top of the ])umice tower. 

! lIiTo the gas was invariably at the room temperature. 

Mahler (Jalorimclric liomh. — ’I'liisgave most, satisfactory 
results, and, sei.'iug the close agr(;(mient o1>taincd, it was 
unnecessary to makt; mon* tlniii tliree determinations with 
each coal. Tin; greatest ditferenee between any two 
results with tlie same coal was 2G calories. 

The advisability of making any correction for the nitric 
acid formed has been much discussed, and, tliendore, we 
have included in Talile IV. the uneorn'cted values and the 
corrected. An inea'ase of temperature during the com- 
: liustion will lea<l to the formation of more nitrii; acid, and 
since with a higher final temiieraturc tlie radiation correc- 
tion will be greater, the omission of tliis latter correetion 
, will tend to counterbalance any error caused by neglecting 
the nitric acid formed. Taking the nn'aii results by botli 
methods of calculating, for the five coals the mean value 
uneorreeted is only some ,50 calorii'S lower than the 
e.orreeted results, the greatest differcLici' w'th any coal 
amounting to some 62 eiilories. Eor all ti‘clinical purposes, 
therefore, the simpler form ot calculation is siillieiently 
accurate. 

i General Couvlusions . — The Lewis Thoin]>son ealorimetei 

is the only one in geiuTal nsi‘ relying on a solid oxidising 
material, and with this instrument the experimental error 
' is very large. Eor bitnuiinoiis coals it might givi* a rough 
' comparison, but in every case the amount of unburnt coal 
i shouht be determined and such determinations are laborious, 

! and far exceed the trouble of arriving at a correct result 
: with a ])omb calorimeter. 

I The* experimental error witli a Win. Tliomsoii ealori 
meter is also high, and whil.st tlie Eisoher calorimeter gives 
I concordant re.sults for tin* same coal, these results are far 
I from the truth. There seems no reason to suppose that 
• other calorimeters of either of th(;se types sliould give 
much better results, for in every ease of burning coal with 
oxygen under atmospheric pressure there is the trouble of 
incomplete combustion. 

The ccnclusion arrived at by all who have had expe- 
rience with some form of bomb calorimeter as to its marked 
superiority is amply confirmed by our results, The only 
objection to its use is the question of expense. It is easy 
to manipulate when once the details have been mastered, 
and determinations can be made with fair rapidity ; it is cot, 
however, an instrument suited to the rough and ready 
methods of an engineering shop. Calorimetric results are 
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of little value unless they arc fairly accurate, and the 
requis^ito de(.cree uf hccnriicy can only he arrlveil at wlicn 
perfect combustion can be assured, as in the hoiid). 

Calculation of Results from Ultimate Anah/ses . — 'rids 
question has been fre(piently discussed, and has ^iven rise 
to contradictory opinions. From the results »iven in this 
paper it is clear that a comparison can tmly he obtaimMl 
with determinations made with a bomb calorimeter; or, if 
with some form of instrument where coiuhnstion takes 
place at ordinary pressures, the produets of eomhustion are 
analysed and corrections made hn* nnhurut ^ases. Kven 
when 80 corrected the results are n('t perfect, tor several 
reasons; and Sclumrer Kestner (Oomptes rend., 112, ‘idd) 
lias shown that the bomb method i;ives from 1 to :i per 
cent, lower results tlmn the corrected Favre and Silherinaun 
calorimeter. 

Mahler, in his exhaustive researcdi, gives ealcnlated and 
determined values for a large number of coals, the extreme 
calculated values relatively to the determiiieti values on 
the coal drv and free from ash for the different classes 


being : — 

("alorii'S. 

Authincitos -f 20<5 — 12 .'i 

Fat and semi -fat + — i!Sr> 

Fat gas coals -t- ‘Js(; — iin 

Flaming coals (.liguilic) + ill — 1'.".) 


Lord and Haas (Ainer. Inst. .Min. Eng., XX VII., 2510 
found a close agreement between the calculated and 
determined values for some forty coals, there being only a 
maximum difference of 2 per cent, and a minimum of 
0*1 per cent., tind they conclude that it seems certainly 
possible that the differences between calculated ami 
observed values are within the limits of experimental 
error.*’ 

Lord, however (Eng. News, Feb. lOth, 1899), in file ease 
of live othiT coals, found a good agreement in three cases, 
hilt with the other twm specimens, the calculated values 
were 2*7 and 3 1 per cent, low, respectively. Lord sug- 
gested that this may be due to errors in analysis arising 
from unburnt Carbon. Clearly the boat and ash could not 
have been heate<l after the first w eighing to ensun*, that no 
further loss took place — a precaution which should always 
he taken when dealing with coals. 

From the results given in tins paper it will he seen that 
with tw’O ot the coals (II, C) the calculated values are over 
2 per cent, lower than the determined, and with coal K 
this difference amounted to little below 5 per cent. There 
is no reason to doubt the analytical results, since they are 
the mean of duplicates in gocal agreenumt. The result 
with coal E* may in a large measure be due to the some- 
what exceptional nature of the coal, containing as it do<*s 
10*57 oxygen + nitrogen. Mahler recognised that the 


ordinary Diiloug formula is not satisfactory when tho 
oxygen and nitrogen are high, and jiroposcd a formula : — 

Q “ T^TT [8H0C + 34500H - 3000(0 + N)]. 

It is impossible to generalise on such a few experiments 
with individual coals which have bctui made by the authors, 
hut, taking every tiling into consideration, then} does not at 
present appear to he that close agreement Iw'tween calculated 
values and determined values in certain forms of bomb 
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Summanj of Calorimeter Results. 
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Win. i 
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'fiioai- } 

Fi.scluT. 

Mali lor. 


fPoi'- 1 

sun. ' 
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A.-- Mean 

snH(S) 

8284 

8i;50 

8(529 ( 3) 

Uinhest 

8(502 

8 too i 

8172*5 

Hl5:50 

Lowest 

8082 

8120 I 

8000 

8013 

Per cent. vvvi>r 

(5-4 

4*4 

J *1) 

0*3 

JI. — Mean 

723r,(7) 

7178*0 1 

7500 

7713(3) 
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712(5 

7303 * 5 : 

75(51 

7727 
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7000 *5 1 
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0*8 

3*0 

1*27 

0*27 

C.— Moan 

8331 
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8017(3) 
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1 8412*5 

8125 ; 
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8(5.31 

liowest 

1 8173 

81(52 j 
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Per cent, error 

! 8*1 

8*2 ' 

i-a 

0*3 

JL— Mean 

1 8144 

8233 ' 

.80 10*7 
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827,0 
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1 8003 
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2*3 
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E.— Mean 

1 8178 

7882(8) 
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7007 
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Lowest 

1 7007 
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Fif^uros 111 brackets show iiumtcsr of (iXpe.rimcnU from whioh the 
moan was obtained. .When no JiKures are given ilie nuiubor of 
cxperiiuents wus H. 
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A ualysis of Coals idrjU ctnd Calculated Values, 
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Meeting held on Fridng, October 2Srd, 1903. 

CHAIRMAN’S ADDRESS. 

THE RECENT PROGRESS OF TANNING AS 
A CHEMICAL INDUSTRY. 

BY J. T. AVOOD. 

I need scarcely say how much I appreciate the honour 
you have conferred upon me by electing me chairman of 
your Section. I assure you that it will be my endeavour 
to merit this honour, and to do all I can to promote the 
interests of the Section. In opening the session I was in 
some doubt as to what I could say that would be of interest 
or value. In Plato’s “ Cbarmides,” Socrates is made to 
say, If everybody did what they have most the sidencc 
of, we should no doubt have everything done most scientifi- 
cally,” and as I suppose I have more of the science of 
tanning than anything else, it seems to me better to talk 
about that, even at the risk of trying your patience, than to 
venture upon the unknown ground of a general introductory 
address. 

Eight years ago (October 5th, 1895) I had the honour to 
deliver the introductory address to a course of lectures on 
tanning to the students of (he Goldsmiths’ Institute, in 
which X endeavoured to set forth some of the advances 
which this great industry ow’ed to science. The subject of 
technical education, which I touched upon in my^ previous 
address, is too wide to be tliscussed here to-night. A little 
knowledge is said to be a dangerous thing, hut I would like 
to say that if a man takes an interest in his work, if he 
loves it, he must and will want to know all there is to be 
known about it ; whelher such knowledge will he of prac- 
tical use to him depends entirely upon the character of the 
man, but it is ridiculous to suppose that it can he hurtful 
to him. 1 propose to-night briefly to review the progress 
made during the past eight years, and, perhaps, to indicate 
the probable course of discovery in the near future. 1 may 
say that much of the ground 1 arn about to traverse has 
been covered by the valuable Cantor Lectures of IVof. 
H. R. Pnicter, delivered in April and J\Iay 1899, and by his 
“ Leather Industries Laboratory Book (1898),” and cjuite 
recently his “ Principles of Jjeathor Manufacture (1903).” 
Only last year two new tanning schools have been opened, 
one in Turin, through the exertions of Signor Andreis, very 
completely equipped with niachinery and appliances for 
illustrating known methods or for putting into practice new 
ideas ; the other in Lyons by the Syudicat General de 
I’lndiistrie des Cuirs ct Peanx. 

Taking the operations of tan?ilng in their natural order 
our knowledge of the preliminary operations has received 
considerable additions. 

Liming. — Payne and Pullman’s indirect process (Eng, 
Pat. 2873; this Journal, 1899, .'iOl) is of considerable 
scientific interest. It consists in chemically jtroducing 
calcium hydrate in the substance of the skin itself instead 
of working the skin in lime liquors. The hides or skins 
are treated with a solution of caustic soda (sp. gr. 1,021) 
in a drum for three or four hours, and afterw'ards in a 
solution of calcium chloride (sp. gr, 1,020) for one to 
two hours. A double decomposition takes place according 
to the following formula : — 

2NaOH -f CaCla - Ca(OH), + 2NaCl, 

the caustic lime being formed in the fibres of the skin. In 
this way the same amount of lime is introduced in four to 
six hour* as by the usual method in seven to ten days. It 
is curious that the process does not loosen the hair of the 
skin in the same way as ordinary liming unless a certain 
amount of bacterial action has taken place in the soaks— i 
i,e., if the bide is treated antisepticaliy the hair remains ! 
fast in the skin, and there is no doubt that the absence of 
bacteriological Ranges in this process is the chief reason ! 
why it has not oeen adopted for all branches of the trade. 
The rdU of bacteria in the linnng process ought to be 
studied in our research laboratories in the same systematic 
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way that the bacteria in tan liquors, bates, and drenches 
have been investigated by Audreasch, Wood, and Popp and 
i Becker. The various species growing in the liquors should 
j be isolated, and their life history and action on skin worked 
out. In such a way the process of liming as carried out 
in practice would he thoroughly illuminated. I remember 
; Lord Allerton, then the Right Hon. W. L. Jackson, a 
! thoroughly practical tanner, saying that in his opinion 
, the leather is made before ever it goes into the tan liquors, 
and in my opinion this applies in an equal degree to liming 
as to puering. ” 

Passing from liming to bating, the action of 
j the dung hate, which is used on almost all light leathers 
j to prepare them for the tanning process proper, has been 
: inve.stigated by the author, and some of the results published 
(this Journal, 1898, 1010; 1899,990) under the title of 
“Notes on the Constitution and Mode of Action of the 
Dung Bate in Leather Manufacture,” In these papers the 
! liue.s on which a culture of bacteria might be praetically 
I applied to the hating of skius Avere indicated. Siieh a 
; bacterial hate has now been put upon the market by 
i Dr. Popp and Dr. Becker, of Erankfort-on-Maine, under 
the name of Erodin. Ihese authors ha\'e indepc'iideutly 
investigated the bacteria of dog dung, and have tried the 
: action of pure cultures of over 100 difl’eront speeii's on 
' skin. Calf, sheep, and goat skins are now beiu<»- suecess- 
■ fully hated with Erodin on a very large scale. 

, Pickling Process. — One of the most interesting operations 

in the course of p'-eparing skins is pickling, in whicli the 
; raw skins, when ready for tanning, are treated instead in 
a bath of 8ulplinri(i acid and salt. As far as I am aw’are 
: this process has been investigate«l in its scientiti.; aspect 
by Ih’octcr only (“ Principles of Leather Manufacture,” 
p. 89; Cantor Lectiin's, 1899, p. 19), hut, I believe that a 
systematic aud thorough study of the physical behaviour 
of skin, uud('r the influence of acids aud salts, will j)rove 
a fertile field of discovery in the future. I iniglit occupv 
the whole evening with rho consideration of tliis process, 
but will mention only one instance of its importance in 
, tho direction I have indiiiated. ihekied skin will directly 
absorb basic chrome salts from a concimtrated solution 
without damage to the fibre of the skin. If ehroiiiiinn 
sulphate he used it ujipoars to displace the hydrochloric 
i acid ou the filires ; this can then be washed out, and the 
chrome remains fixed in th(‘ skin. 1 may, pcrliaps, express 
the hope that some of our research laboratories will take 
up the study of tho process, and publisJi the results. 

Bacteriologg of Tan Liquors. — The bacteriology of 
vegetable tan liquors was tiioroughly studied by the late 
Prof. Audreasch, of Vienna, his work “(Ijlhnmgs Erschein- 
: uugen in Gerbebruhen ” (this Journal, 1895, 910) being 
the most important hitherto carried out in tliis field. He 
! isolated and described a large number of organisms growing 
in tan liquors, and showed the various changes brought 
about by them. A few of the more important results of 
his researches may be briefly summarised. 1. Putrefactive 
bacteria from the hides, bates, drenches, &c., accommodate 
themselves to the acidity of tau liquors, they dissolve 
certain nitrogenous constitucuts of the hide, and thereby 
furnish the chief nutriment for the more specific acid- 
producing bacteria. lu liquors which are in use, the 
I production of acid is proportional to rhe hide substance 
present. 2. Acetic acid, which, in fresh tan liquors is the 
chief acid, is always formed by two separate [)rocesses : 
(a) the production of alcohol by yeasts from the glucoses 
of the uou-taunins, and (/>) the fermentation of the alcohol 
I by acetic bacteria. In tan liquors, acetic acid is never 
formed directly from carbohydrates. 3. Lactic acid is 
produced by several species of bacteria both from the 
sugars and other carbohydrates of tau liquors, and from the 
sugars alone by a yeast. A good supply of nitrogenous 
nutrinoent is necessary for its production, the greater part 
of which is furnished by the hides. 4. Butyric acid occurs 
in traces only in sound tan liquors. 

Tanning, by Concentrated Extracts. — In the tanning 
process proper the principal change is the large increase 
ill the use of strong extracts, the most important being 
j quebracho. Solid extracts made from this ivood contain 
1 from 60 to 70 per cent, of tannin, and are cheap, the 
i price of the tannin per pound averaging 3d., as against 6d. 
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for the tannin of gambier, and 3*80//. for sumach tannin. 
It 18 especially of value for the tannasro of light leatheia. 
One of the sources of loss in the use of these solid extracts, 
viz., the insoluble matter (difficultly soluble tannins), has 
been done away with by the patent process of Lepetit, 
pollfuss, and Gannser (Eng. Pats. 8582 of 1H9(> and 2603 
of 1898; this Journal, 1807, 46 ; 1890, 285), by which the 
wood is treated with bisulphites of soda. The extracts 
keep the leather soft, and act more quickly than those 
prepared in the usual way. Parker and (Jannser (this 
Journal, 1901, 1085) have shown that the sodium hisulphite 
in the extract is not absorbed by the leather, and that no 
sulphuric acid is formed, I may call attention, however, 
to the fact that extracts prepared in this way cannot be 
used to tan pickled skins, owing to the acid decomposing 
the salts which hold the difficultly soluble tannins in 
solution. In connection with the vegetable tanning pro<*,es8 
1 would suggest a great problem for our organic chemists, 
of whom we have some distinguished representatives here 
to-night — a problem not only of importance to tanners, but 
of great interest to botanists in the study of the physiology 
of plants— I mean the syntlietic production of tannin on 
analogous lines to the synthetic production of indigo. This 
thing is not a mamifuctunT’s biisir.ess ; it is j)urely a 
question for the organic chemist. So far back as 1867, 
gallot.annic acid was synthesised by L5we, by tlie action 
of silver nitrate on barium gnllate (“ Lcatlier Industries 
Laboratory Bwjk,” Procter, p. 6U), and it seems to me 
possible, considering the great advance which has been 
made in organic chemistry since tliat date, to produce 
commercially a pure gallotannic acid. Procter has shown, 
and I have fully confirmed his eonclusioiis, that leather 
can be made by means of gallotannic acid, and if this can 
be produced synthetically I foresee many important uses 
for leather tanned with it. 

Valuable contributions in this department are the Society 
of Arts Committee’s report on Leather for Bookbinding, 
and Dr. Gordon I'arker’s paper on the same subject (Jour. 
Snc. Arts, 50, [3558], 25, 32), in which the causes of 
decay in bookbindings are clearly specified and reined ies 
pointed out. Parker’s paper on the “ Applic.ation of 
Kjcldahl’s Method of Estimating Nitrogen in the Tanyard 
as a means of controlling the i’anning and Piuishing of 
Sole Leather,” is also of value as pointing out to the tuuner 
a way in wliich ho may gain an exact knowledge of the 
compo.sition of his leatlier in every stage of the process. 

Chrome Tanning and its Chemfstrg . — Tn chrome tanning 
there has been a great advance in the <juantity of leatln.T 
produced ; indeed, it has almost displaced the older sorts 
of leather for the uppers of fine shoes. I do not know of 
any great discoveries, but a notable contribution to the 
working of the process is Procter’s description of a cheap 
one-bath chrome liquor (Leather Trades’ Beview, Jau. 12, 
1897 ; this Journal, 1897, 152). Bichromate of potash is 
reduced by means of glucose and the calculated quantity 
of acid sufficient to form the required basic salt. Skins 
are tanned with this liquor as with tlu^ one-bath elirome 
liquor of Martin Dennis. Lepetit, Dollfuss, and (janiiser 
have recently patented a process for tanning and colouring 
skins in the same hath and at one operation. 

In the chemistry of chrome tanning much research has 
been done, one of the chief points elucidated neing the 
state in which the chromium exists in the skin. In the 
case of the two-hath process it Avas supposed that the 
chromium existed as the oxide, on or in comhiuation 
with the fibre of the skin. Krutwig iiud I)alimier (this 
Journal, 1900, 58) found that normal ehromium sulphate, 
Cr2(S04)8, was absorbed by skin in an uiielmuged condition. 
The salt used in practice is more basic, and Procter and 
Griffith have ascertained the relation of chromium to acids 
both in the leather and in the residual liquors in the one- 
bath process (this Journal, 1900, 225), using a tanning 
liquor made by adding 25c. c. of normal sodium carbonate 
( = 1 • 328 grm. of NajCOs) to 1 00 c.c. of 10 per cent, chrome 
alum solution. The chrome in this liquor is represented 
by the formula Cr2(S04),.8. In the leather produced the 
relation or ratio of chromium and acid corresponded to 
the formula Crj(S04)i.2i, that in the residual liquor to 
Cr2(S04)2.6, showing that the chromium fixed in Uie leather 


is more basic than that in the original liquor. This result 
is not in agreement with Krutwig’s (Collegium, 1902, 
20 — 161), who found not only the normal salt, hut also a 
basic salt, Cr30;}2Cr5(S04);, Aq, were absorbed un- 
changed. Pahrion ((kill., 78, 278) considers that both 
Procter’s and Krutwlg’s conclusions are correct, but that 
tlu-ir ditferout results are due to tlie dilTereiit way in which 
they preparc<l the skin for taiiniug. 

.stiatiiiy (l)cr Gerbi^r, 1901,235; 1902, 121) has shown 
that in the two-bath process, although hydrochloric acid is 
u.sed both in chroming and reducing, a basic chrome sulphate 
is formed on Ihe fibre of the skin. The SO, is fiirnished by 
the thiosulphate used for reduction, while the Cl is washed 
out in the form of sodium chloride. He further showed 
that chromium sul{>hates possess more powerful tauning 
properties thati tlie chlorides. 

Wilnsclj (this Journal, 1902, 1544) has pstonted ti one- 
hath tanning process in which a precipitated chromium 
hydroxide is di><soIv»*d in chrome alum solution in such 
proportions that onedoiirth of the Avhole sulphuric acid is 
eombiued with sodium or potiissiurn oxide, and the rest 
with excess (d oxide of chromium. 

Amend (tliis Joiinuil. 190.3, .37) in America has patented 
the use of nitrites of chromium in combination with alkaline 
nitrites for tanning, but I have not heard that the process is 
in use. 

Titanium anti Formalin Tanning . — Lamb and Spence 
(Eng. Pat. 11,092, June 30, 1902) have recently patented 
tlie use of titanium salts for tanning, these being used in 
the same way as chrome salts (this Journal, 1902, 1286). 
If I were to enuiucnite all the patents which have been 
taken out for chrome tauning 1 should only weary you to 
little purpose. 

By the advance of chemical ir.diistry two other bodies, 
once of laboratory interest only, have been rendered 
available for the tanner. 1 refer to formaldehyde and 
formic acid. Fonmildehyde is sold commercially in the 
form of n 40 per cent, solution under the name of 
“formalin.” It has the property of rendering gelatin 
insoluble, and eevonil processes have hemi patented 
for its use in tanning — Burckhardt, Tullis, Cornbret, and 
notably Payn»‘ and Pullman (this Journal, 1899, 381 ; 
1900, 915 ; 1899, 50 4). The last of these is being worked 
by Messrs. Pullman, of Godaiming, on a large scale in the 
production of buff leather. The skins or liides arc treated 
in a drum with a mixture of formalin and sodium 
carbonate; the alkali is subsequently removed by trcjiting 
the skins in a solution of ammonium sulphate. The leather 
produced almost exactly reBumbles chamois leather both 
ill appearnma* aud constitution. Procter (Cantor la^ctures, 
28) consi<iurs the tauning action of fish oils wliich are used 
iu the dressing of chamois leather to be due to the direct 
tanning action of aldehydes Avhicli are produceil by the 
oxidation of the oil. 

Formic acid has given the leather dyer a strong and 
cli(?ap organic acid, which can bo used in place of sul- 
phuric acid, and which has no injurious action on the 
leather. l.,amh, at ileroM’s Institute, has made a number 
of careful experiments on tlio use of this acid, the results of 
which arc published in the Journal of the Society of Dyers 
and Colourists, September 1903, and should prove of use to 
manufacturers. Eight years ago there wen; jjcople who 
predicted that aniline dyes would entirely displace the old 
wood colours. This, however, has not been the case. On 
the contrary, the Avood colours have been given a new lease 
of life by the introduction, on the one hand, of their extracts 
iu a handy and concentrated form, and, on the other hand, 
by the application of titanium salts as mordants for these 
Avood extracts. Lurnb in England and Dreher in Germany 
(this Journal, 1902, 1286; 1903, 90G) have done some 
valuable work on this subject, and I am able to show you 
a number of colours dyed vrith the help of titanium iu 
the dyeing laboratory of Herold’s Institute by Mr. M. C. 
Lamb. 

I have already referred to the patented process of 
Lepetit, Dollfuss, and Gauuser, by which skins are dyed 
and tanned in one bath. Th’s is accomplished by adding 
to a chrome liquor, dyestuffs which do not precipitate — 
such as Logwood Lake, Indigo Substitute, Naphthol 



1236 JOUBNAL OF THE SOCIETY OF CHEMICAL IHDUSTEY. [Nov.so.im 


Black, Orange 2 il, Naphthol Yellow S. The tanning 
proceeds in the tsame way as in the one* bath chrome 
process. 

Mcucliinery -Degreasing and Theory of jf’awnm*;.— The 
construction of machinery for leather work has made 
enormous strides during the past eight years, and although 
this has nothing to do with chemistry', I cannot let the 
occasion pass without mentioning a few points. Although 
the shaving machine invented hy Kood in America was in 
use at the time, it has since almost driven out hand-shaving, 
and in some cases does work which it was impossible to do 
by hand. The Vaughan striking-out machine, the principle 
of ■which is also applied to unhairing, has been modi lied and 
improved by Turner (again in America). He has increased 
the number of tables to live, and the machine will unhair 
from 3,000 to 4,000 skins per day with one operator. Tlie 
striking-out machine, with two operators, will put out 3,000 
skins per day. 

The degreasing of leather lias attained very great im- 
portance. The process of extracting the grease from leatlier 
by means of benzoline was introduced into this countr}’’ 
from the United States in 1878 by Sir John Turney, 
the head of the firm to which I belong. It consisted in 
dipping the skins in a vessel filled with benzoline and 
leaving them until the grc'ase had dissolved out by 
diffiusion ; when the solvent beeatiic so far saturated with 
grease us to be of no further use it was run into a still, and 
the spirit distilled off and used again. The process was 
expensive on account of the loss of solvent from the skins, 
which were simply dried in the open air. Air. F. N. 


Turney, a brother of Sir John’s, after numerous ex- 
periments, succeeded in constructing a plant by which the 
whole of the solvent was completely recovered both fron 
the greasy residue and from the skins. There are now 
large plants at work in London, Paris, Nottingham. 
Stourbridge, New York, and elsewhere. 

I have no time left for any consideration of the theorv 
of tanning, but it presents problems of great interest ti 
the chemist and physicist. Korner (Jahresb. Deiitsch 
(Jerberseh., 1899, 1900, 1903) has contributed three im- 
portant papers in which the tanning process is discussed 
in the light of modoni theories of physical chemistry, 
Kdrner comes practically to the same eonclusions as Knapp 
did 45 years ago in his classical research on the nature of 
tanning, viz.^ that leather is animal skin in which th<‘ 
fibres are i)r(5vented in any way from sticking together ou 
drying. In other words, tanning is a physical and not a 
eliemicttl process. Korner’s conclusions are adversely 
criticised by Falirion (Zeits. f. augew. Chem., 1903, 28—29) 
in another most valuable and instructive paper, in which hr 
endeavours to show that tanning is a chemical process, and 
that leathtT is a salt in which the hide can function eithe r 
as base or acid. 1 consider these papers of great im- 
portance to the science of tanning, as bringing together 
varying and apparently conflicting views of the process, 
and, as it were, crystallising the scattered knowledge of it. 
They show, too, the interest that tanning is exciting in the 
minds of purely scientific workers. 

All these things can have only one result — the advance- 
ment of the industry to which 1 am proud to belong. 
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I.-PLAHT. APPAEATUS. AMD MACHINEEY. j 

English Patents. i 

Compression of Air or other Gases; Apparatus for the \ 

. 11. Hollington, Manor Park, Essex. Eng. Pat. 

24,834, Nov. 6, 1902. 

The compressor comprises one or more cylinders, in each 
of which a hollow piston moves. Each cylinder con- 
tains a qua^ty of water or other liquid, which forms a 
liquid seal with the piston and so prevents leakage, the inlet 
and outlet pipes being disposed in the cylinder with their 


orifices above tlie level of the sealing liquid- The pipes 
are provided with suitable valves, and the outlet pipe may 
lead to a gasometer or other accumulator. — R. A. 

Temperatures of Liquids; Apparatus for Excharigii^j 

. l^Sterxlisingy liefrigerating y Condensing f ^c.'] L. 

Desmaroux, Paris, lilng. Pat. 26,073, Nov. 26, 1903. 

The apparatus is of the type in which a parallel circulation 
of the liquids, in reverse directions or otherwise, is employo<l. 
It is constructed of interchangeable parts, and consists of 
a series of superposed chambers formed of metal plates 
fixed to end-bars and blocks, which are reversely arrange ! 
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between successive plates, thus formiu)^ two series of altei - 
natiog chambers having tlie chambers of each series in 
communication. Separate inlets ami outlets for the two 
series are provided at the ends of the apparatus. — H. A. 

Temperature of Liquida^ particularly of Water, in Central 
Condensing Plants and the like ; Process for Regulating 
the — . H. llalcke, Bochum, Germany. Kug. I*at. 

19,623, Sept. 11, 1903. 

Tub fluctuations of temperature are transmitted to a Ii(|uid 
which easily expand.s or evaporates, and the expansion or 
evaporation of this liquid is employed to coutnil, througli 
pistons, floats, or tlie like, the supply of water or otlun- 
li(|uid to the condenser, &c. (See also Kng. Pat. UO,*)!'.) of 
1901 ; this Journal, 1902, 904.) — H. A. 

Clarifying Waste Liquid extracted from (^oal. Ore, and 
the like ; Process of and Apparatus for — . K. Uaum, 
Herne, Westphalia. Kng. l^it. 762, Jan. 12, 1903. 

The materials are delivered, first, on to an inclined per- 
forated bottom plate or strainer, through which tlu; water 
and finer materials pa.ss ; secondly, on to an endless per- 
forated feeding band ; and are then returruMl, preferably 
through a second perforated plate, on to the layer of 
coarse materials which has been delivered from the inclined 
straining plate on to the band, .«o that the finer materials 
form on the coarser materials a permeable layer for filtering 
or clarifying subsequent supplies of water. The seeoml 
perforated plate serves to distribute the water and finer 
materials close over the layer of materials on the fecilini» 
band. (Compare with Kng. Pat. 18,779 of 1902; this 
Journal, 1903, 41.) — II. A. 

Freezing i Methods of , and Appanifus therefor. 

(t. Wollers, Ksseu-on-the-Jvuhr, Germany. J'hig. Put. 
17,793, Aug. 17, 1903. 

Bodies of any kind are frozen by a current of eom]>re8se<l 
gas or air, convoyed from a source througli a supply tube to 
the place iu which the freezing is to bo effected, the current 
being discharged through a pressure-reducing valve. I’he 
o.xpanded gas or air is conveyed back through a tube 
surrounding the supply tube, for rlu; purpo.se of further 
cooling the gas or air therein, and is then returned to tlie 
source of supply through a tube eoated with insulating 
material. The eomprc.sj'cd gas may be dried before passing 
to the supply tube, and a second [ircssnre-reduciiig valve 
may be provided in the return tube. — U. A. 

United JSt.vtes Patent. 

Cn/slallislng Apparatus. II. ^V^inter, Cbarlottenbnrg, 
Germany. U.S. Vat. 742,541, Oct. 27, 1903. 

The apparatus consists of a horizontal cylindrical vessel, 
having a centrally supported rotating shaft, carrying 
radial arms which support secondary shaft.s, on which are 
drums receiving rotary motion from blades when the central 
shaft is rovolveTl. 'fhe blades are pivoted to di.scs at the 
ends of the drums, means for limiting the movements of 
which are provided. — K. 18. 

Fhkncii Patents. 

Distillation; Apparatus for . O. Perrier. 

Ft. Pat, .328,074, Sept. 1, 1902. 

A LONG, rectangular, horizontally-iiicliued chamber is 
divided into a number of compartments by transverse 
partitions fixed to its bottom, and extending nearly to the 
top. Another series of partitions fixed to the top of the 
chamber dip into each compartment alongside the other 
partitions, reaching within a short distance of the bottom. 
The chamber is tilled with liquid to a certain height, each 
compartment communicating with the adjoining lower one 
through an overflow weir and a channel penetrating the 
dividing partition. On heating the cliamher, the vapours 
pass from the top of one compartment, through (he space 
between two partitions, into the next compartment, | 
Wintering at a level below the surface of the liquid, and i 
emerge beneath a perforated false bottom, which Ineaks ; 
them up into bubbles, and thus forces them to stir the j 
liquid.—L. F. G. i 


Concentrating Liquids in Evaporating Apparatus ; Process 

and Plant for . M. Kkenberg’s Aktiebtdag. Fr. 

Pat. 332.484, May 5, 1903. 

See Eng. Pat. 10,124 of 1903 ; this Journal, 1903. 878. 

—T. F. B. 

Separating Solids from Liquids ; J^rocess for . 

\y Sehnler. Fr. Pat. 332,53.5, May 20, 1903. 

A rovusK-aitAiNKD sandstone serves as a support for a 
layer of fme sand, 10 mm. In <lepth, through which the 
liquid to he filtered is forced under ]>ressure. The coarse- 
grainctl stone is grooved on its lower surfaec to allow 
of the ready ilischargc of the liquitl. — L. h'. G. 

Storing Compressed Gases or Liquids ; Cartridge ftr 
Jsoo. Anoii. d’Applications dcs Gaz Lupnifles. Fr. Pat. 
332,588, April 28, 1903. 

1 nto tin* ojK'u end of a metal cartridge is screwed a short 
tube pr.>vidt‘d with a central hole and seating for a valve, 
and serewe<l on the oiitsiile so that it can be conneefed to the 
receiver for the eoinpressed gas. 'fhe other end of the 
(Uirtridgo is rounded, and has a small eircniar opening. 
Into this Iu)b‘ is «lropped from inside the cartridge a short 
hollow piece of melul, closed at the end which is inside 
the cartridge, and provided with a flange, with which it 
rests on the nm of the hole. Over the ])art projecting outside 
the cartridge is sli[)ped an india-rubber ring, and thi' hollow 
part of the piece of metal is hammered down all round, 
tightly closing up the hiilo. — L. F. (i. 


II.-FUEL. GAS. AND LIGHT. 

Fnglish Patbntw. 

Clarifying Waste Liquid extracted from (hull, Ore, and 
the like ; Process of and Apparatus for F. Baum. 

Fng. Pat. 762, Jan. 12, 1903. I., ailjoiuing column. 

Peal- Blocks for Fuel; Manufacture of , and Com- 

pression and Drying of other Snhstances. W, P. Thomp- 
son, Liverpool and London. From F. While, Toronto, 
and G. A. Grillin, Guelph, Oatario. Eug, Pat. 17,514, 
Aug. 12, 1903. 

Peat, from whicli the water has been drained, is put in 
an enclosed and perforated mould heatiid to about 
301) — .3.50 F, by sni table heating jackets. TJie peat is 
subjeeteil to a pressure of about lo lb. per sq. iu., and 
this pressure is inciaaised, stepwise, by 10 lb. per sq. in. 
every minute, till, after 25 minutes, the maximum pressure 
of 250 11). j>er b(], in. is reached. The heating is then 
continued for a few minutes, the pressure being gradually 
dimiuished, ami the peat-block thus allowed to shrinlc 
away from the sides of the mould. The block is then 
removeil, ami may still be air-dried if desired. 

The moulds are placed in a travelling earrbw, and at 
each movcnictit of the carrier the pressure on them 
is increastsl by 10 Ib. per sq. in. Thu pressure is applied 
by means of levers .'ictuated by stationary earns, winch act 
on the moulds. A carrier contains 64 moulds, each 
holiliiig 64 peat-hlocks — L. F. G. 

Gas Producers. W. H. Beanes and Werner, Pfleidererand 
Perkins, Ltd., Loudon. Kng. Pat. 2 4,878. Xov. 12, 1902, 

A WATKK-noTroM producer having a metallic ring arranged 
at the l»ottoiii of the fuel chamber, is provided with a 
central exteii.sioii tliat dips into the water, and a central 
conical fuel support extending upwards through tlie ring 
and downwards into the seal. This apparatus heats the 
air before it comes into contact with the fuel. At the 
upper end of the producer is a regenerative chamber of 
chequer-work, the heat of which may be used to warm air, 
to rai.se steam, or for any other purpose. Above the hearth 
the producer has a lateral inspection door closed by a plate. 
A rocking shaft enables the fuel support and its appur- 
tenances to he agitated so that clinker and asli may bo 
removed without breaking the water-seal. — F. H. L. 


G 
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Producer-Gas Plant, J. Robson, Sunderland. Eng. Pat. 
25,560, Nov. 21, 1902. 

The plant includes a gas producer, condenser, hj^draulic 
box, and sawdust scrubber. The producer consists of a 
combustiop chamber, surrounded by two annular spaces, 
through the inner of which the air passes, and from the 
outer the producer gas is withdrawn. The air is supplied 
by means of a fan, to a central annular space, round 
the coal-hopper, where it is partially heated, and from 
which it passes through pipes at tlje top of the combustion 
chamber into the annular space surrounding the combustion 
chamber, taking up water vapour from dishes into which 
w'uter drips through thistle funnels, placed in the pipes. This 
air and steam is introduced beneath the fire-bars of the grate. 
Some pipes are arranged in the annular air heating space, 
in which ammonia or other volatile fluid is vaporised to 
drive a motor for working the fan. The gas passes into 
the lowest trough of the hydraulic box, then into the 
trough above, and so on, and through a sponge filter to the 
sawdust scrubber and a bell gas-holder, tlie bell being con 
Btructed to control the action of the motor for driving the 
fan. The vapour from the engine passes into a condenser 
contained in a water tank, the water-feeding apparatus of 
which supplies the hydraulic box, and also the dishes 
arranged in the air-supply pipes of the generator. The 
hydraulic hox consists of a number of troughs one above 
another, the water of each upper trough overflowing into 
the one below. The air-supply being controlled by the 
fluctuations of the bell gas-holder, it is stated that gas is 
produced only as required. — W. C. 11. 

Gas Purification of Iro7i-making Blast- Furnace , or 

arty Combustible Gas of Analogous Charaettr . 11. H. 

Thwaiio, London. Kng. I’at, 24,152, Nov. 4, 1902. 

An amplification of Eng. Tats. 8670, 1894 ; 15,684 and 
23,597, 1896; 4225 and 15,595, 1901 ; and 14,771, 1902 
(this Journal, 1895, 663 ; 1896, 721 ; 1897, 806 ; and 1902, 
1029).— F. H. L, 

Fuenoii Patents. 

Coal Products [“ /Jarroio”] ; Process of Utilising Waste 

, /or Industriul Purposes. D. Janko, J. Kiss, and 

K. S^tirlicg. Fr. Pat. 332.401, May 26, 1903. 

8eic l!ng. Pat. 12,776 of 19C3 ; this Journal, 1903, 1010. 

— T. F, B. 

Fuel Compound ; Manufacture of an Emulsified . 
The Fuel and Ga.s Manufacturing (Jo. Fr. Pat. 332,402, 
May 26, 1903. 

Sek U.S. Pat. 728,855 of 1903 ; this Jourra^ 1903, 735. 

— T F. B. 

Briquettes; Manufacture of Coal — y uithout licsin or 
Bituminous J^roduci.s. A. Denisly aud E. Gilson. Fr. 
Pat. 232,501, May 11, 1903. 

Coal dust is mixed with molasses, and some hardening 
material, such as cement, hydraulic liuie, or plaster, and 
the briquettes dried at a timperature cf 400'^ to 500" C. 

— L. F. G, 

Substances mired with Liquids [Carbonisation of Peaty 

^’c.] } Healing Apparahis for M. Ekenberg. Fr. 

Pat. 332,600, May 12, 1903. 

The process is adapted for converting into coke the organic 
substances present in peat, wood waste, powdered bones, 
^c., or for producing coke from coal. It is of special use 
for the carbonisation of p^at (see also this Journal, 1903, 
1122). The mixture of solids and liquid, or solids to which 
the requisite amount of water has been added, is introduced 
into long tube.*-’, which are healed in a furnace. The mixture 
is moved along these tubes by suitable means, 6uch as an 
endless tcrew or a pump. The tubes may be enlarged in 
crosB-section at the pait where they are exposed to a high 
tempt rature, jin order to retard the movement of the 
material in this pait, and thus ensure longer heating. 


Gas Retort and Producer. Deutsche Heizungs-lndustrie 
Meininghaus Baebrodt and Co. Fr. Pat. 332,522 
May 18, 1003. 

This combined apparatus for simultaneously making 
illuminating gas from coal and fuel gas from coke, con- 
sists of a vertical furnace with firebars at the base and a 
charging orifice on top, centrally through which extends 
a metal retort having also a charging aperture at its top 
an d a discharging orifice beneath. Coke is fed into the 
furnace proper, where it is imperfectly consumed, so as to 
yield a power gas, which pusses off through a suitable 
conduit, while the heat generated during the process raises 
the ceiitrul retort to a temperature sufficient for the car- 
bouhation of the coal put therein. When the coal has 
been coked, it is drawn off from the bottom of the retort, 
and immediately introduced into the surrounding furnace. 

— F. H. L. 

I Calcium Carbide ; Manufacture of . A. Badoil ami 

I J. Serou. Fr. Pat. 332,416, June 2, 1903. 

Lime or chalk is mixed with powdered carbon, and the 
whole is made up into briquettes with the aid of tar or 
pitch. These are heated iu a coinhustion furnace to a 
temperature of 1,000° C., and then thrown without loss of 
heat into the electric furnace to effect the nece.ssary 
reaction. The claim i.s essentially for an economy in 
electrical energy. — F. H. L. 

III.-DESTRUCTIVE DISTILLATION, 

TAR PRODUCTS. PETROLEUM 
AND MINERAL WAXES 

United 8tatk.s 1’atent. 

Lampblack; Process of Making [from 7ar]. R. 

A. Sembduer, Porz, Germany. U.»S. Pat. 741,726, 
Oct. 20, 1903. 

Iah is introduced into one end of a cylindrical, rotating 
furnace, heated to betwct ii 300° and 400° (;. The interior 
wall of the furnace is provided with a spiial ridge, so that 
the tar is gradually led along to the further end of the 
furnace, 'where it is removed. An outlet for the volatilised 
products is also provided. — T. F. H. 

French Patents, 

Distilling Mineral Oils and Similar Substances; Pro- 
cess and Apparatus for . A. J. Korufehl. Fr. 

Pat. 328,051, Aug. 6, 1902. 

The apparatus is so designed that the oil, &c., is at once 
heated to a high temperature, and the vapour is kept under 
pressure until it reaches the condensers. 

The oil is pumped into the lower ends of a series of 
vertical, or slightly inclined tubes, heated in any Kuitablo 
manner. The products of distillation pass up these tubes 
into a horizontal tube, and thence into the condensers, 
by way of an orifice, the size of which can he regulated to 
keep the vapours at any desired pressure. The condensers 
are of worm form, placed horizontally, each loop being 
supplied at its lowest point with an exit pipe, thus allowing 
a large number of fractious to he taken — T. F, B. 

lY.-COLOURING MATTERS AND 
DYESTUFFS. 

p-Halogen-o-nitrobenzaldehyde.s, F. Sachs and R. Kempf. 

Bcr., 1903, 36, [13], 3299—3303. 
j^-CiiLOKO-o-NiTuoBENZALDEFiYDE is obtained from o nitro- 
/^-aminohcnzaldoxime by treatment with aqueous ferric 
chloride solution. The }ield is 60 per cent, ol that required 
by thiory. The corresponding p hromo- and p-iodo-e- 
niirobenzaldebydes are obtained in an analogous manner, 
the yield in the latter case being small. o-Nitro-p-amino- 
benzaldoximo is obtained by reduction of o-p-dinitro- 
htnzaldoxime with ammonium sulphide. p-Chloro- and 
I p-bromo-o-nitrobeuzaldihyde were also prepared from the 
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aminonitrobenzaldoxime by diazotising and employing 
Sandmeyer’s reaction. The p-balogen*o-nitrobcnzaldehyde.s 
closely resemble the mother-substance in properties. They 
readily form halogenised indigos witli acetone and alkali, 
and are transformed by the action of light into the 
corresponding o-nitrosobcnzoic acids. — Yj. F. 

m-Azoxifhenzaldehyde ajid its Atmh(/ues A. Human and 
H. Weil. Ber., 11)03, 36, [13J, diCU-— 3473. 

By reduction of m-nitrobenzaldrliyde with ferrous sulphah* 
and caustic soda, a 70 per cent, yield of w-azoxybenzalde- 
hyde is obtained. This compound reacts in the normal 
wav with substituted animonirts, sueli a.s phenylhydrazine, 
hvdroxylatnine, aniline, hydrazine. LSce. liotli aldehyd<‘ 
groups always take part in the reaction. By oxidation with 
iKT/nanganate in sodium carbonate solution, w-azozybenz »ie 
ju-id, N. 2 O (06114.^:0011).,, is produced. Ou beating with 
strong sulpburie acid, a wandering of the az(>xy oxygen 
atom takes place, and »»-bcnzaldehyde-azobenzoic acid— 
H00C.('6H4.X : N-C^H.-CHO, 
is formed. This reaction does not take place if the aldehyde 
groups are combined with amruonia residue.s, Ac. 

On heating wi-azox 3 ’henzuld(‘hyde with dimethyl- or 
diethylauiline and sulpburie acid, leuco compounds are 
obtained which on oxidation give dyestufls of the cliaraeter 
of the inal.ichite greens, but not showing notable dyeing 
properties. Dimethylaniliuc gives w-A/oxyleueomalachile 
Green — 

/N.C6H4.ClI.[(:yi4N(CHA.]2 
0( I 

^N.C6ll4CH[CJ(4N(Cl!,),j2 

On oxidation with lead peroxide this gives a dyestuff of 
a rather yellower shade than Malachite (iieeu. 

p- Azoxyhenzaldehydc and ;?-henzaldchyde - azohenzoie 
amd can he prepared" in a similar manner to the meta com- 
pounds. The salts of /)'benzaldehyde azohenzoie acid react 
with substituted ammonias; the compound with fdieii}!- 
hvdrazine sulphonic acid — 

H0()C.C6H4.N ;N.C6n4.CII : X.XTI .C 6 H 4 ^^0,11, 
dyes wool in an acid hath, pist like a true azo dyestuff, a 
fine orange-brown colour. Ihc corresponding hydrazine 
compound shows the r)roperties of a siihsluntive dye.‘*tnff. 

^ -A. B. S. 

( -hlori?iation of p- Amino- and p- H t/droxy-o' -p -dimtrodi- 
phcuylamine by Means oj Sodium (chlorate and Hydro- 
chloric Acid. F Keverdin and B. Crepieiix. Ber., 1003, 
36, [13], 3262-3271. 

Vauiouh derivatives of op dinitrodiphenylaminc were 
treated in acetic acid solution with sodium chlorate and 
hydrochloric acid. p - Amino-o'-//-dinitrodiplienvlamlne 
yields, according to the conditions either w-m-dieldoto-;>- 
iiydroxy - o' - p' - dinitrodiphenylamine, the corre.sponding 
dichloroquinonedinitropheriyliiwidc*, or a trichloro - p - 
quinone - & - p' • diniirophenyliinide. p - Hydroxy - 0 ' - 
dinitrodiphenylamine yields identical ja-oduols. p-Acetoxy- 
o'-p'-dinitrodiphonylamines yield, under similar conditions 
p-acetoxy-o-chloro - o' - p' ~ dinitrodiphenylamine, which is 
easily saponified to the corresponding hydroxy derivative. 
Gii further oxidation with hydrochloric acid and sodium 
chlorate, this yields a trichloroquinonediriitrophenylimide. 
p-Alkoxy-o'-p'-dinitrodiphenylaraiues yield p-quinone-o'-p'- 
diniirodiphenylimide, whereas the corn;sponding o-alkoxy- 
derivatives yield 0 - alkoxydichloro - o'-p'-dinitrcdiphenyl- 
amincs. a-Naphthyldichloro - o' -p' - dinitrodipheny amine 
yields, on similar treatment, a dichloro-derivative. Ihe 
corresponding /3-naphthyl compound yields a monochloro 
derivative, together with a more highly chlorinated product. 
Bromine derivatives of p-hydroxy-o'-p'-dinitrodiphenyl- 
amine are also described.— -E. F. 

Mercaptans and Nitriles; The Reaction between — 
W. Autenrieth and A. Bruning. Ber., 1903, 36, 
3464—3469. 

Pinner and Klein (Ber., 11, 1825) found that on leading 
dry hydrochloric acid gas into a cooled mixture of benzo- 
nitrile and amylmercaptaD, the hydrochloride of benzimino- 


thioamyl ether is produced. The authors have studied the 
reactions between thiophenol, ethylene 8ulpb;j^'drato and 
xylylene sulphydrate ou the one hand, and various mono- 
and dinitriles on the other, and they conclude that the 
reaction expressed by the tupuvtion — 

H.CN 4 K.SH 4 HCl = ll.C(:NH)(.Sn), llCl 

holds good in general. By the action of ethylene cyanide 
on ethylene sulphyilr.ite they obtaiue<l a dark green powder 
of the formula — 

Cifj.CCrNH.HCD.S.CHj 

I I 

(uij.c(:Nn) s.cu, 

'Pile salt dissolves in cold water, hut the solution decomposes, 
especially on warming. The atpieyiis solution dye.s wool and 
silk a bright green in the cold, which i.s fast to ligld, hut is 
turne I yellow by alkalis o.ving to the liberation of the free 
base. The green colour returns on immersing in acid. 

The salt is fairly stable in the dry state. — A. B. S. 


Pohjthiosulphotnc Adds of p-Diuiiitnrs. A. G Green and 
7 V. G. r« rkin. .1. Uliem. Soe. ('Prans.), 1903, 1201 — 
1212 . 


Tins work is the etmliimation and completion of a scries of 
researches ootiduett*d )» one of the authors in eonjunefion 
with the Clayton Aniliru' Co., Idtl. (See Phig. Pats. 21,832, 
22,460, 22.847 of 1898; 60:19 ami 18.658 of 189:i ; and 
4792 of 190;).) Starling from Vidal’s opinion that the 
black suljdnde <!yestuffs are p()l> tliiazim*s, they attempted 
to synthesi>e tliese colours from polythiosulphouie mods. 
By the oxidation of a mixture of the, at the time 
unknown dithiostjlphonic acid of p - phenylenediatnino 
ami a monamine, a 11 umber of black and brown dyestuffs 
were obtained, having the* general properties of sulphide 
colours, hut eliemicJilly distinct from any known member 
of this cla.ss, and having le.^B afiinity for cotton. Probably 
tlicFe are not polythiazines, hut sulphydro- (SH) or thio 
sulpho- (S.vS().,H) derivatives of insoluble bodies of the 
aniline black class. 

Gvring to the diver.se cluirueter of the bodies which, by 
the action of polysulphides, give sulphide dyestuffs, it is 
proh.able that their ptauiliar dyeing i)roperties depend, not 
on their nuch al structure, but on the p.»-eseueeof SH groups. 
This group renders soluble tlio iusoliihle parent suhstauco. 
and cotton is dy«*<l by atmospheric oxidation of the soluble 
— SNa compound to the, insoluble — S — 8 — compound. 

All these dyestuff matters are amorphous powders w^hich 
cannot be purified, hut the intermediate products, the poly- 
thiosiilphouic acids of p-phenylenediamine, crystallise well. 
The poly thiosul phonic acids were prepared by BerDthHen’s 
method, only with a larger proportion of thiosulphate and 
oxidising agent. 

The dithio.'*ulphonie acid (1.) was prepared by acidifying 
a cooled solution of p-phenylenediamine, sodium thio- 
sulphate (2 rnols.), and sojlinm chromate. The potassium 
salt forms yellow needles; the free acid, nearly coloiirles.s 
prisms, very soluble in water. Owing to the presence 
of 8 . 8 O 3 II gronj )8 in the ortho positions to the amino 
groups, tlii.s acid siiows sevtral characteristic condensations. 
Nitrous acid gives a stable l)isdiazosulj)hide (II.), which 
forms colourless prisms melting at 224” — 22C” with 
decompositiou — 


(1.) NHj 

s.so.,ii 

no,s.s 

Nil. 


(II.) 


N ; N 

\/ 

N : N 


S 


Witli organic acid anhydrides, or with aldehydes, anbydro 
derivativts are formed. Thus, acetic anhydride gives 
diethenyl -2:r> -dif*ulphydro -p diaininobenzene (HI.), and 
beiizaldeh}<le gives a similar benzenyl compound. The 
former forms colourless necdle.s, m. pt. 98” — 100° C. ; the 
latter, pale yellow needles, m. pt. 232°— 234° C. By the 
action of hydrochloric acid on the potassium dithiosulphonate 
the hydrochloride of 2:5- disulphide ~p ~ phenyleDediamme 

o 2 
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(IV.) ii formed by the splitting off of sulphuric and sul- 
phurous acids. The free base forms minute garnet-red 
prisms, m. pt. 234^^ — 235® C., soluble in eodium sulphide. 


(III.) 


S, 

I 

CH.-C 


N : G.CM., 

i^Ys 

\/ 

: N 


(IV.) 


NH., 

/\'.S 

S-i I 

NH, 


On reduction with zinc dust the dithiosulphoiiic acid 
gives 2: 5-disulphydro-/)-phenylenediamine — 

CflIl2(NIl2)2(SII),,. 

From these condensations it is evident that each 8.SO3II 
group in the acid occupies an ortho position to a different 
amino group, aud the 8. SOg 11 groups are probably in the 
para position to each other. 

The tetrathiosulphonic acid is prepared in a similar 
manner to the di-acid, except that double the quantity 
of sodium thiosulphate and of chromate are employed. It 
forms a tetrazo compound and a tetrasulphide — 


8: 

8: 


Nllg 

/X . 


\/ * 


NIF 


S 

s 


The latter is insoluble in the usual solvents, but dissolves in 
aqueous sodium sulphide solution. 


Tetramethyld ianiinodiphemflhydroxi/tinthrajiol ivith Ben- 
zene^ Toluene^ and Dimcthyluniliue ; Condensation 

Products of . A. Haller and A. Guyot. Comptes 

rend., 1903, 137, [16] , fiOO— 610. 

Hknzenk, toluene, and dimethylaiiiline react with tetra- 
methyldlamiuodiphenylhydroxyautbranol — 

Coll4< >Ccll3N((' 113)2 

\ CX“) / 


not, as might be expected, with elimination 01 a molecule of 
water, but with formation of addition products, wliich, in 
the form of the free base, are colourless compounds, but 
form highly coloured salts, and react with 1 mol. of phenyl- 
hydrazine or hydroxylaralne with elimination of 2 mols. of 
water. 

The properties of these compounds point to tlieir being 
derivatives of 7-dihydrodipbenyI anthracene, e.r/., that from 
<iimethylaniline (Phthalic Green base) w'ould be — 

CeH / >C,,II,N(CH:,).: 

HO ^ C / Csll^Nv(;il;,)., 

the h*uco base being — 

H yC . CeH.NCCIh,)., 

Cr.H, / ) C,.H3NCCll3)., 

HO XC/ ColI^NCClI^X 

.and Phthalic Green (the hjdioclilorido)— 

Cl /C -C,;H,X(CIh,)., 

QJLC >(;,;I1:,N(CII:,), 

HO XC<lC„n,N(CH,), 

Similarly the compounds with hydroxy larninc and phenyl- 
hydrazine may be regarded as — 


/ 


C— K 


SOU CJI^NCCHg^a 


j , V/ 11 

' C^i 
,C — R 

I 

CfiH / N.NH0,H/C„H,N(CH,)5 


1\ 

\[-K 


*K representing C5H5, CHs.CeH^, or (CH3)3N.C6H4. 

-T.F. B. 


Azo Dyestuffs derived from a- Aminoanthraquinone } Fast 

. C. Lauth. Comptes rend., 1903, 137, fl"!, 

661—664. 

Diazotiskd a-aminoanthraq jinone, when coupled with 
phenols and their sulphonic acids, gives, usually, very 
fast dyestuffs. Dlazotisation is preferably carried out in 
dilute sulphuric acid solution, the solution being allowed 
to stand with sodium nitrite for about 20 hours, and the 
reaction being judged complete when a sample of the 
liquid gives no r(‘d coloration with sodium carbonate. This 
iliazo solution is added to tlie phenol, &c., dissolved in 
sodium carbonate solution, and the dyestuff is finally salted 
out. Bed dyestuffs were obtained by coupling with 2.4, 
2.6, 2.7, and 2.8-naphtholmonosulphonic acids, and 2.3.7 
and 2.3.8-naphtholdisulphonic acids. An Amaranth was 
obtained from a-sulphonaplitbol (Piria’s salt) and chromo- 
trope acid (1 .8 -dibydroxy naphthalene - .3.6 - disulphonic 
acid). Brown dyestuffs resulted from using a-naphtliol, 
resorcinol, 7n-aminopbenol, 0 - and m-cresotinic acids, 2.6- 
naphthylamiiK) nionosulphonic acid, toluyleuc diamine, /8- 
naphthylamine, diphenylamine, and salicylic acid ; awAviolei 
dyestuffs from o-naphthylamine aud H-acid (S-amlno-a- 
naphthol-d.G-disulphonic acid). All these dyestuffs dye 
Avool from baths containing sodium sulphate and sulphuric 
acid. The shades obtained from the dyestuffs derived fnim 
naphthol sulphonic acids aud amiuoimphthol sulphonic 
acids are very fast to fulling and light; the others ar*' 
more or less fugitive. Aminoiintliraquinone sulphonic 
acids, when diazotised and coupled, give similar dyestuffs, 
Avhich are more easily solulile than those from aminoantlira- 
quinone. The shades obtained may b(‘ modified by means 
of solutions of metallic salts, e./;., treatment with copper 
salts, and potassium bie.hroinate gives shades ranging from 
violet to brown. — T. J*'. Jl. 


I ndanthrene and Flavanthrene. ]J. Scholl and H. Berb- 
linger. Her., 1903, 36, — 344."). 

Tjik analysis and molecular weiglit determination of 
Indanthrene (see Fr. Pat. .3o!>,.'’)03 of 190), also .Supple- 
ment; this Journal, 1902, 42, 911) eorrespond to the 
formula C 2 sH,,(),No, and the author’s further investigations 
lead him to consider Indanthrene to bo N-dihydro-1 .2.8.7- 
anthraquiuone-azine. 

O 





It is exeeptioually stable, and a very weak base. It can 
be oxidised to the corresponding azine containing two hyd- 
rogen atoms less (anthraquinone-aziruO, which is a green- 
ish-yellow base, considerably more basic than Indanthrene. 
It abstracts hydrogen from other substances Avith extra- 
ordinary avidity, to re-form Indanthrene, being reduced 
to the latter even by nitrobenzene. Authraiiuinoneazine 
combines with ammonia and witli aniline to form amlno- 
and anilino-indanthrene. With caustic alkalis it forms 
oxy indanthrene, aud with hydrochloric and hydrobromic 
acids, raouocbloro- and monobromo-indauthrene. The blue 
reduction product of indanthrene formed in the melt and 
in the alkaline hydrosulphite vat is probably N-dihydro 
1,2.2'. I'-anthraquinoneanthrabydroquinoneazine — 


C(Oli) . 

I >C.H4. 
C(OH)/ 


With zinc-dust and alkaline hydrosulphite solutions a 
brown solution is obtained which probably contains tlir 
corresponding dibydro-anthrahydroquinone. Both these 
substances are readily reoxidised to Indanthrene by the 
action of the air. With phosphorus and bydriodic acid, 
three further, more highly reduced, derivatives of Indan 
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tbrene are formed ; these are, anthranoneazine, 
tlie N-dihydro derivative of this compound, ami. 
finally, 1 .2.2'.l'-aLthrazine, (’ohUhjNo, Avhicli is an azine of 
anthracene, and is also formed by disiillinf^ Imhinthreue 
with zinc dust. The fact that Indanthrene has a far 
deeper colour than the corresponding azino, of which it is 
a reduction product, is accounted for by the formation of 
two strongly auxochromic imino groups from v»Ty weakly 
basic nitrogen atoms. Mau}’ analogous cases amongst 
other classes of compounds are cited in support of this 
view. The great stability of the h\<lrogen of the imino 
groups in Indanthrene is accounted for l)y the influence of 
the four negative carbonyl groups. 

K. Bohn has found that if ^-eminoanthracpiinone is 
heated with potassium hydroxide to ' — .‘i5(> ( \, a yellow 

dyestuiT, Flavanthrcne, is formed instead of Indanthrene. 

M. Kun/. has found that if i8-arnlnoanthra«piinone is 
treated with acid oxi<li.sing agents, both Indanthrene and 
Flavanthrene are formed. Monochloro-indanthrene, ob- 
tained by the action of hydrochloric acid on antliraciuinone- 
azine, is somewhat more soluble, and lighter and mon* 
brilliant in colour, than Indanthrene. In distinction to the 
latter, it is not attached liy cold hy[)oehlorite solution. 
Ualogen derivatives ot Indanthrene are also obtained hy 
direct chlorination and hromination. Indanthrene ( \ whieh 
is obtained in this May, is a mix lure of dibroino- and 
tribromo-indanthrene. Amino iiid.inthrene gives, witli alka- 
line hyilrosulphite solution, a daik blue solution iudistin 
guishahle from that produced by Indanthrene, but tlic 
dyeings produced by the same are greenish blue, ar.d 
become green with bleacliing-powder more rapidly than 
Indanthrene dyeings. Anilido-indanthrene is rc<liieed more 
slowly by alkaline hydrosulphite solutions. The dyeings 
produced hy it on cotton are also greenish-hlue, and less 
stable to bleaching-powdor than Indanthrene dyeings. I 

— i:. F. 

United .Statk.s Patents. 

(^douring Matter {^Authra<ininone Dgestulf' \ ; Blue . 

H. Bohn, Mannheim, Assignor to Badisehe Aiiilin mid 
Soda Fabrik, Ludwigshafeu-on-Kliine. U.S. Pat. 7 3 ‘.>,5 7 If, 
Sept. 22, 19(.i.‘b 

See Fr. Pat. 319,018 of 1902 ; this .Tournal, 1902, 1 151. 

~'r. F. B. 

Dimzo ColtmviiKj Matter {^Azv IJi/esiuff']. Fb Sebbueber 
and A. Dorrer, Assignors to the Hadi^ehe, Anilin nnd 
Soda Fabrik, Luclwigshafcn-on-Phine, li.S. Pat. 741,93t>, 
Oct. 20, 1903. 

The dyestuff obtained by cou[)ling two molecules of diazo- 
lised naphthionic aci<l with 1 o-diliydroxynaphthahme dyes 
wool, from acid baths, violet sliades, which are converted, 
on subsequent treatment with potassium liiehromate and 
acetic acid, into violet-hlack shades. — T. F. B. 

Azo Dyes [Dyesi?{fl's~\ ; Process of Making . F- 

Scholl, Assignor to Farbwerke vorin. Meisler, Lucius 
und Briining, Iloclist-ou-lbe-Maine. U.S. Pat. 741,552, 
Oct. 13, 1903. 

Diazotiskd orthoaminophenol is coupled with 1 .S-azimino- 
naphthalene-4-sulphouic acid in alkaline solution. 

Sulphur [Sii/pAtWe] Dyestuff ; Blue , and Process of 

Making same. K. Her/., Assignor to L. Cassella ainl 
(7o., FTankfort-on-the-Maine. U.S. Pat. 742,189, Uet. 27, 
1903. 

Skb Addition to F^r. Pat. 317,219 of 1901 ; this Journal, 
1903, 792.-.T. F. B. 

French Patents. 

Oxidising Organic Substances ; Process of Cic. 

Parisienne Coul. d^Aniline. Fr. Fat. 328,069, Aug. 2 j, 
1902. 

See Edit. Pat. 19,178 of 1902 ; this Journal, 1903, 945. 

“ * jj*, j3. 


Basic Dyestuffs lAeridtne Dyestuffs^ from Formylated 

Compounds I Preparation of J. H. Geigy anti 

Co., Switzerland. F^irst Addition, dated Alay 11, 19C3, 
to Fr. Pat. 330,487 of March 21, 1903; this Journal, 
1082, 1903. 

Formve\ted derivatives of aromatic bases, such as aniline, 
the iniphthylamines. aminophenobethers, p-diamines, and 
bases of the benzidine series, are melted at high tempera- 
tures with m iliamines iu presence of aimnonium salts or 
salts of organic buses. Basic dyestuffs are so obtained, 
dyeing tannin uiordanled cotton and leather in golden- 
yellow P) orange-yellow and >olI<)\v isb- brown slnnles dis- 
tingui&Iu‘<l hv fastness to light. 'I'he wi-diamines may bo 
replaced by their alkylate<I derivatives. — FI. F. 

Substantive Dyestuffs [^Sulphide Byesi7ffsl^ : New Bfaek 

. Soe. Anon, ties Mats, ('olorantes et Prods. C bira. 

de St. Denis. Fourth Aildlfion, dated May 19, 1903, to 
FA*. Pat. 292,400, Sept. 8, 1899. 

AccouoiNt; t<» the stioiid snpplentetd to this patent, 
dyestuffs are obtained by beating, finally to 20(P C., the 
products obtaineil hy llie aetiott of sulphur ehlorido on 
phenol or ero.'tol with substituted diphenylamincs. Accord- 
ing to tbt> third supplement, fast cotton dyestuffs are akso 
obtained if the heating is only carried to IfiO' C., tho 
dipbenylamine derivatives suitable for this iuvent'.on being 
derived from p-plumylenuliamino atul phenol or o-eresol 
(see this Journal, 10o2, 40). It is now found that all the 
diphenylamines mentioned in the iihove-mentioned second 
supplement are without exception lapnilly eapabb? of yiehl- 
ing blue suipbi.le dyestuffH, dyeing unmordanted cotton, 
by subjecting them to the process described in the third 
supplement. — Fb F\ 

Dyestuffs of the Anthracene Series [Anthracene Dyestuffs'] 
and Intermediate Products for such Production ; Pro- 
duction of Xcw . Soe. Anon, dcs Prods. F\ Bayer 

et Cie. Fr. Pat. 332,321. May 23, 1903. 

1 . 5 - and 1 .H-dinitrounthtaquinones are converted into 1.5- 
and 1 .8-Ditioalpbylaminoaulina([ninones by heating with 
mono- or liialhylateil aromatic amines. 'I’hese latter are 
converted by treatment with bromine or witli agents which 
liberate bromine into 1 -alpliylamin()-2 . 4-dibroino-5 nitro- 
anthraipiinone and 1 -alpbylamino-2 . 4-dibromo-8-nitro- 
antliraquinone respectively. On eondensution with primary 
aromatic amines, these dibrnino-eomjxiumls yield l-ainino 
2 -brom()- 1 .5-dial phylaminoantbracpiinoue or I-amino-2- 
bromo-I.S-dialpbylamitioanthiaquinone respectively. These 
are converted by sulphoiiating agents into dyestuffs which 
dye iininordanted or mordanted wool in blue, bluish-green, 
or greeuish-blue shades. — Fb Fb 

Sulphide Dyestuff, Blue, derived frmnp-hydro.ry-p'-amino- 

ni -methyl diphenyl amine ; Production of . Sandoz 

et Cie.. Switzerland. Fr. Pat. 332,560, May 28, 1903. 

/?-H YDKoxv-/>'-ainino-wP-ni(*th 3 Idiphenylarnine is lieated 
with sulphur, with or without addition of elironiium 
hydroxide, to 170' — 210" C. The jiroduet d>es unmor- 
<lanted cotton in irnligo-bliie sharles. In presence of 
chromium hydroxiile, a product is obtaineil whicli dyes iu 
brighter and slightly redder shade.s than that obtained in 
absence of this substance. — F. F. 

Disazo Dyestuffs [Azo Dyestuffs] Directly Dyeing Wool} 

Production if Primary Black . Oesinger et Cio. 

First Addition, dated Oct. 10, 1902, to Fr. Pat. 327,938 of 
June 12, 1902 (this Journal, 1903, 1041). 

One molecule of aminonaphtholsulphonic acid H is com- 
bined iu an acid medium with a diazo compound derived 
' from a simple mono- or polychlorinated aromatic amine 
(chlorinated derivatives of aniline, of its homologues, or of 
theuaphthylamines). The resulting mono-azo compound is 
i combined in an acid medium with a second molecule of a 
i simple mono- or polychlorinated amine, or of a non- 
i chlorinated amine (aniline, its homologues, or the naphthyl- 
I amines), and the resulting compound treated with sodium 
I carbonate. The dyestuffs obtained in this way dye wool 
from an acid bath in black shades, fast to alkalis and to 
j light, which are bluer than those obtained from dyestnfiBi 
! prepared according to the original patent. — B. F . 
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V.-PREPAEING, BLEACHING. DYEING. 
PRINTING AND FINISHING TEXTILES. 
YARNS. AND FIBRES. 

Mercerised Cottm ; Tent for — . H. Lange. Farber- 
Zeit., 190.3, 14, [20], 365—369. • 

Mkrckutskd and unmerccrised cotton may be distingui^hed 
from each other by immersing them, after removing from 
them any 8ub.stanccs, e g.y finishing, material?, which might 
interfere with the test, for about three minute.? in a solution 
prepared by dissolving 5 parts of potassium iodide in 12 — 
24 parts of waUr, adding 1—2 parts of iodine, and then 30 
parts of zinc chloride dissolved in 12 parts of water. The 
cotton is then wai'hed. Unmercerised cotton very quickly 
loses its colour, while mercerised cotton remains blue for 
some time. The test may be employed for cotton dyed 
pale or medium shades ; cotton dyed dark shades of c^ lour 
should first be bleached. — E. 11. 

Reserves U7uler Aniline Steam Colours or Alizarin (Colours; 

Aniline Colunr . E. Hettig. Itev. Gen. Mat. Col., 

1903, 7, [83], 325. 

The coltrm cloth is prepared with Turkey- red oil, I : 20, 
dried, padded in a 2 per ( ent. solution of tannin, and passed 
through the hot fine. 'Fhe goods are then printed with a 
reserve which contains tartar emetic and a basic aniline dye- 
stuff ; e.g., a Safranine Red reserve would be made up as 
follows: — 600 grms. of Safianine are ilissolved in a liot 
mixture of 11 litres of thick starch solution snd 5 litres of 
acetic acid, and, whilst the liquid is still hot, 1,400 grms. of 
tartar emetic are added. After printing with this reserve, 
the goods are reprinted with a two-colour design containinir, 
for example, a dark and light shade of Methylene lllue. 
A Methylene lllue reserve would have the following 
composition 18 litres of thick starch .solution, 0*5 litre 
of acetic acid, 70 grms. of Mcth}lene Blue, and 900 grra.s. 
of tartar emetic. A green reserve can be made by mixing 
Meth}lene Blue and Auramine to form a resist for alizarin 
colours ; citric acid or a citrate is added so a.s to resist both 
the mordant and the tannin, as follows : — 10 litres of sodium 
citrate solution of 32'^ B., thickened with starch, 1 kilo, of 
tartar einelic, and 10 litres of thick starch solution. The 
Alizarin Red which is to be resisted should contain less 
nitrochloride of tin and less of the tin salt of the sulphouatcd 
oil than usual. After steaming, the goods are passed 
through tartar emetic solution, washed, and soaped. — R. S. 

English Patents. 

Dyeing Yarns or Threads; Irnpts. in . J. W. 

Shackleton and I. Barracloiigh, Keighley. Eng. Pat. 
26,725, Dec. 4, 1902. 

In order to prevent certain parts of a hunk of yarn from 
being dyed, the hank is juissed through a tube, and a plug 
or wedge is pushed into the latter, f^o as to pres.s the yarn 
clo.sely against the tube and prevent the enclosed portion 
of yarn from being dyed, when the whole hank is imraer-ied 
in the dye-bath. — A. 3. 8. 

Fibres, Yarns, Fabrics, or other Materials ; Apiniratus for 

Treating , with Heated Litpiids. J. Gebauer, 

Berlin. * Eng. Pat. 28,100, Dec. 19, 1902. 

It is claimed that by this apparatus the treatment of the 
material is rendered uniform and regular. The apparatus 
consists of a vessel fitted with a central vertical perforated 
pipe and an inner perforated wall a short distance from the 
outer one. The central pipe is connected with a pump, 
which sucks liquid through the perforations and forces it, j 
by a pipe enclosed in the central one, to the top of the 
apparatus, where the liquid is sprayed over the material 
packed between the central pipe and the perforated inner 
wall of the ^ssel. The liquid fills the space between the 
two walls, alia is sucked through the material iu a radial 
direction by the pump. The apparatus is continuous in 
action. To avoid loss of heat, the heating arrangement is 
also placed in the central channeL — A. B. S. 


United States Patent. 

Waterproof Fabric. A. Mtiller-Jacobs, Assignor to him- 
self, C. Miille r- Jacobs, J. G de Styak, and H. B. Roberts, 
all of N. Y. U.S. Pat. 742,212, Oct. 27, 1903. 

' The fabric is impregnated with a solution of an alkali 
j bicarbonate and a soluble soup, as sodium stearate, and 
j then passed through an acid holiition of a metallic salt, 

' for instance, an acetic acid solution of aluminium chloride, 
the metal combining with the fatty acid to form an in- 
soluble soap. The insoluble aluminium soap mixed with 
aluminium hydroxide, and occluding caiboii dioxide, is thus 
claimed to be “chemically precipitated upon the constituent 
fibres iu a finely-divided, discrete, and distributed state.” 

— B. N. 

French Patents. 

Scouring ami Bleaching Wool ; Process of . J. A. 

Regraffo and P. F. Poujol. First Addition, dated 
April 18, 190.^, to Fr. Pat. 329,928, March 3, 1903. 
(See this Journal, 1903, 1043.) 

Ammonium phosphate or ammonium sulphate is added to 
the sodium carbonate solution for scouring purposes; this 
solution may be superseded by one of sodium phosphate. 

— T. E. B. 

Reserves on Tissues Dyed with Sulphide Dyestuffs ; Pro- 
cess for Producing . Manuf. l^yoa de Mat. Col. 

First Addition, dated May 4, 1903, to Fr. Pat. 31 1,614, 
June 10, 1901. 

The process of making reserves on tissues, described in 
the principal patent (this .lournal, 1902, 5 1), is applied also 
to spun fibres, such as warp, yarn, kc . — T. F. B. 

YII.-ACIDS, ALKALIS. AND SALTS. 

Carbon Moiio.vidc ; Velocity of Decumpositum of . 

A. Smils and L. K. Wolff. Zeits. physik. ("hem., 46, 
199—215. Chem. Centiv, 1903, 2, [1«], 987. 

The authors have investigated the reaction expressed by 
the equatiou 2CO == CO.^ + C. They find that iu presence 
of finely-divided nickel, the reaction is a mouomolecular one 
at 256"*, SIO"", 340^ and 445'' C. (compare Schenck ami 
Zimmerinann, this Journal, 1903, 630). They find further 
that, contrary to Boudouard’s statement, the reaction is 
already notably reversible at 445 ’ C. — A. 8. 
i 

; Ozone; Co?Uribution to the Study of . Tj. Grafcnberg. 

' Zeits. anorg. (Tern., 36, — 378. Chem. Ceiitr., 1903, 

I 2, [16], 863. 

I For the decomposition of water by fluorine, regarded as an 
j ionic reaction, two equations can be given — (1) O" -e 2F = 

I 2F' -I- (4; (2) (JU'-i- F F'+ OH, PAir the decomposition 
I of water by chlorine, only the first equation can apply, as 
the potential of chlorine (1*36), though adiove that of 
oxygen ions (11), is below that of hydroxyl ions (1*67). 
In the case of fluorine, however, both equations come into 
account, as the potential of fluorine (1*96), is sufficiently 
above that of hydroxyl ions. Since, in the reaction with 
chlorine, only oxygen is formed, whilst in the case of 
fluorine, ozone also is produced, the formation of the latter 
must be due to the discharge of hydroxyl ions, and probably 
follows according to ihe equation 60 H'«^ 03 -r SHjC) + 6 5r* 

—A. 8. 

Ammonia Solution; Vapour Pressure of Aqueous 

Pa'rt 11. K. P. Perman. Proc. Chem. 8oc., 1903, 19, 
[270], 204. (See also this Journal, 1002, 116.) 

The partial pressures of the ammonia and water- vapour 
evolved by an aqueous ammonia solution have been found 
by aspirating a known volume of air through the solution 
I and determining the amounts of ammonia and water 
i withdrawn. The experiments were made at temperatures 
I ranging from 0® to 60® 0., and the concentration of the 
solutions employed varied from 0 to 22*5 per cent. oi 
ammonia. 

It was found that the sum of the partial pressures was 
equal to the total pressure determined by the statical 
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method, and also that the relationship between the partial 
pressures and the concentration of the sol ition i.s that 
deduced by Ouhem and others for binary mixtures of 
liquids. 

Anodes^ Unalterable ; Behainour of .specially in the 

Electrolysis of Hydrochloric Acid. fl. Lutlier and K. J. 
Brislee. XI. A., page 1248. 

Citric Acid in Metallic Xitrntes ; Electrolqtic Reduction 
of y to Ammonia. VV. H. Kuston. XXlIf., page 12r»8. 

Boric Aciil on Iodides; Action of ^.and its Use for 

Separatiny Iodides from Bromides and ('hlorides. 
H. Baubigny and 1*. Rivals. XXII 1., page 

Perchlorate ; Electrolytic Formation of . 

W. Occhsli. XI. A., page 1248. 

Persulphates ; O.ridation of Orynnie Substances by , 

in Acid Solutions [^Determination of ! Ialoyens\. M. 
Dittrich. XXII I., page 1207. 

Carbon Dioxide in presence of ('hlorine ; Determination 
of . C. (Ifferhau.-^. XX I II., page 1257. 

Argon in the Atmosphere ; Determination of . 

II. Moissan. XXIII., page 1250. 

Knolksii Patents. 

Catalysis [Sulphuric Anhydride Manufaciure'\ \ Imp/s. in 

. V. HOlbling, Vienna, and 11. Brunn, .\ustri:i. 

Kng. Pat. 24,250, Nov. 5, l‘.)02. 

See Fr. Pat. 326,321 of 1U02 j this Journal, IIP 3, 796. 

- r. F. B. 

Alkaline Prus.siates ; Manufacture of . (4. K. Davis, 

Kuut-ford. Eng, Pat. 26,566, Dec. 2, 1002. 

Ammoniacal gas- water is addt^d in slight excess to soli.tion 
of a ferrous salt, and the precipitate, (‘‘ Milphide tnnd ’') 
of f(?rrou9 sulphide and carbonate is filter pressed and 
raixcil with sodium carbonate solution, 5 mols. of which 
are taken for every 4 mols. of the ferrous salt from which 
the ** sulphide mud ” was derived. The mixture, or alkali 
cream,” thus formed, is iise<l to wash ga.seous mixtures 
(such as crude coal gas) containing hydrocyanic acid or 
ammonium cyanide, until it ceases to absorb cyanogen 
componnd.s. The mixture then contains insoluble ammonium 
ferrous ferrocyanide and some ferrous sulphide in suspen- 
sion in a sohnion of sodium ferrocyanide and carbonate. 
This product is passed through a heater and still, such as 
that described in Kng, Pat. 16,341) of 1888, whereby the 
mixture can now be filtered with replacement of the basic 
ammonium by sodium. The sodium feriocyamde is obtuintd 
from the solution by usual processes. 'Phe liltered-off residue 
of sodium-ferrous fi^rrocyaiiide is agitated in the eohl with 
rather less than .sufficient caustic soda to remove the basic 
iron, whereby ferrous o.xide and sodium ferroeyanide are 
formed, and are reserved for treatment in tiie cycle of 
■operations. — K. S. 

United States Patents. 

Sidphuric Anhydride and Sulphuric Acid; Process of 
Makiny — by the (Contact Process. M. Schroeder, 
Hamborn, Germany, Assignor to the New Jersey Zinc Co., 
New York. U.S. Pat. 742,502, Oct. 27, 1903. 

Furnace gases containing aulfihiir dioxide and oxygen an* 
purified from foreign matters that would otherwi.se deposit 
upon the catalytic material, then reheated by means of the 
hot furnace gases, and passed into contact with catalytic 
material for the production of sulphuric anhydride and 
sulphuric acid. — K. S. 

Acetate of Soda ; Process of Makiny . W. M. 

Grosvenor, Bdgewater Heights, Assignor to General 
Chemical Co., New York. U.S. Pat. 741,243, Oct. 13, 
1903. 

Sodium sulphate is heated, in solution, with excess of 
calcium acetate, and the solution precipitated by sodium 
carbonate, filtered, and the filtrate evaporated j the crude 
sodium acetate is then fused and recrystallised. 


The mother liquors, containing sodium acetate, are 
evaporated to dryness, and the residue fused and heated 
with Biilphiiric acid “ to exptd the mineral acids,” the 
sodium sulphate being used for a further operation. 

— T. F. B. 

Bromine from Brine ; Proeess of Extracting . 

H. II. Dow, Assignor to the Dow (hiemical Co., 
Midland, Mich. U.S. Pat. 741,637, Get. 21), 1903. 

fiiE proecs'i, whindi is eontiiiuously carried out in a series 
(»f c«mn( ettal vt'ssels, consists, as to its main features, in 
dividing the brine into two portions, of whiclt one portion 
is oxidised snlliciently to si‘t fri'C all its contained bromiuo, 
which, together with any excess of idilorine, is carried 
forward by an air <'iirrent into the second portion, in which 
the ehloritn^ is utilised in setting free bromine. 'Pho oxidis- 
ing” hromine-Iaden air eurreiit is then hrouglU in;o contact 
with a solution of sodium earhonate. and then into contact 
with a natiinil brine (containing bromide) and a reducing 
agent. Phe claims inehido many details. Compare U.S. 
Pats. 733,466 and 733,467, July 14, 191)3; this Joiirnnl, 
1903, ‘JOS.—E. S. 

I'liKNCii Patents. 

Hydrocyanic j\i‘id and Metallic (Cyanides ; Process of 

Mannfactnriny . II. ( '. Wollereek. Fr. I’at. 

332,305, May 23, i'.)03. 

See Kng. Pat. 19,804 of 1902; tliis Journal, 1903, 1129. 

--- P. F. B. 

Soda or other Caustic Alkalis by the Electrolysis (f 
Correspoinliny Sulphates or Bisulphates ; Manujaclurc 

(f . Sue. des. Prod. Chim. de Marseille PEstaqiie. 

Fr. Pat. 332,510, May 18, 1903. 

Basins, urrang<Ml in ste[)s one above the other, have 
horizontal anod<*s covered with lime, or vertical Hnod(>s 
within sacks filled with lime, the latter fixing tlie liberated 
acid as calcium sulphate. A spiral sheet-iron cathode is 
place<l in the upper part of (-aeh basin, each cathode being 
in contact with sulphate of soda solution kept circulating 
in its upper portion. The undecoiaposod sttiphatc of soda 
is separated from the caustic licjuor by crystallisation. 
l\)rou8 partitions of cotton may also he used to form 
anode and cathode eomj)artmeiits, milk of lime saturated 
with sulphate of soda being circulated through the former, 
and causdc soda througli the latter. — B. N. 

Ammonia ; Process of Produciny by Synthesis. 

II. C. \VoItereek, England. Kr. Pat. 332,591, April 30, 
1903. 

A MixTUKE of nlrand steam at between 30U'^ and 400'’ 0., 
is pa8-ie<l over iron in a state otfering a large surface, 
similarly heated. Ammonia is thus formed, the iron 
oxidising. The iron oxide may bo reduced intermittently 
to renew the process ; or a small proportion of a reducing 
gas, such as h)drogeu or carbon monoxide, or both, may 
he mixed with the air ami steam used. Iron is preferably 
used, but other metals, bismuth for instance, may be taken 
instt^ad. See also F.ng. Pat. 2461 of 1902; this Journal, 
1903, 695.— E. S. 

Evaporation of SolutiouH. Saline or Saccharine ; Recovery 
of Matters Mechanically Removed by the Steam during 

lfi(. . yoc. Xhignesse and .V. Maeherez. Fr. Pat. 

332,663, May 30, 1903. 

Tiie particles of solutions mechanically carried off by the 
steam during violent ebullition owing to “ priming ” are 
recovered by drying and superboatiug the vapours by means 
of plates or tubes heated by suitable means. The salts, 
sugar, or other bodies are deposited on the heating apparatus 
and are recovered in the form of a powder. The process 
is also applicable in the manufacture of zinc, and for the 
recovery of the precious metals, e.y., thallium. — J. F. B. 

Air; Apparatus for Liquefying and Separating it 

into its Constituents. H. Dumars. Fr. Pat. 332,662, 
May 30, 19U3. 

Sbb Kng. Pat. 11,126 of 1903 j this Journal, 1903, 1045. 

—T. F. B. 
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Vin.-QLASS. POTTEET. ENAMELS. 

Metallic Oxides with Fused Boric Anhydride ; Behaviour 

• C. II. Burgess and A. Holt, jun. Proc. Chem. 

Soc., 1903, 19, [270], 221. 

The authors have investigated the action of fused boric 
anhydride on many metallic oxides, and find that only a 
limited number dissolve. Lithium, sodium, potassium, 
caesium, and rubidium, as carbonates, readily dissolve in 
boric anhydride in all proportions up to saturation, giving 
clear glasses, and thallium behaves in the same way. 
With a very large amount of alkali, however, the glass 
becomes epaque. 

Calcium, strontium, barium, zinc, cadmium, magnesium, 
manganese, lead, and bismuth oxides are insoluble in small 
quantities, but, on gradually increasing the amount, dissolve 
to clear glasses ; with a turther addition of oxide, the mass 
a^ain becomes oi)a(iue except in the case.s of lead and 
bismuth, which yield pale yellow, very fusible glasses. 

The oxide of mercury appears to be soluble, and those 
of antimony and arsenic slightly so. The oxides of alu- 
minium, beryllium, zirconium, tin, cerium, thorium, 
niobium, and silicon, are all quite insoluble. The oxides 
which colour the borax bead, namely, those of chromium, 
copper, molybdenum, uranium, iron, nickel, and eobalt, are 
all insoluble in the fused anhydride, the manganese oxides 
in this respect behaving exceptionally. 

The last scries of oxides can, however, be dissolved in 
boric anhydride containing lithium, potassium, emsium, 
rubidium, and thallium, and the clear glasses obtained 
with large amounts of the coloured oxides were similar to 
the borax beads, although the colours were sometimes 
modified. 

IX.-BUILDING MATEEIALS. CLAYS, 
MOETAES, AND CEMENTS. 

Calcium Sidphote; The first Anhydrous Modification of 

. P. Bohland. Zeit.s. anorg. Cheiu., 30, 332—339. 

Chein. Centr., 1903, 2, [lf>]j 866. (See also this Journal, 
1903, 906.) 

OvKKnuRNT plaster of Paris is obtained by igniting 
gypsum at above 600'" C. ; it is worthless technically. 
Technical overhurnt plaster of Paris is that modification 
obtained by heating to above 130° C. ; it undergoes hydra- 
tion, but is not suitable for casts. The velocities of 
hydration of both overburnt plaster of Paris and of the 
.second anhydrous modification, flooring plaster of Paris 
(compare this Journal, 1903, 629), arc influenced by the 
catalysers, sodium chloride and potassium bichromate, but 
in a different Avay. The effects of the addition of various 
catalysers indicate that the fir.^t anhydrous modification is a 
transition product hetAveen the hemihydrate and the second 
anhydrous modification. A means of distinguishiugbetween 
the two modifications is afforded by their behaviour on 
hydration. The former is hydrated and becomes hard 
Avithin 16 hours, whilst the latter only hardens a long 
time after hydration. Natunil anhydrite will harden in 
pre.sence of a positive catalyser (sodium sulphate). — A. S. 

Sand, and Fireproof Stones made therefrom ; Belatious 

between the Composition of . O. Miihlhaeuser. 

Zeits. angew. Chem., 1903, 16, [^4], 105.5 — 1060. 

The author has previously shoAvn (this Journal, 1903, 996) 
that fireproof stones made from pure classes of sand 
exhibited relations of density which only slightly differed. 
The stones possessed approximately equal porosity and 
density, but showed the greatest differences as to penetra- 
tion by Avater. The present article deals with the effect of 
the composition of the diluting material on density, &c. 
The following results were arrived at : — With regard to the 
water-content of the bodies, the contraction on drying, 
baking, and complete burning (temperature of zinc ovens) 
is regulated by the composition of the sand added as 
diluting matpiia]. A high density of the sand mixture 
corresponds with a large amount of wafer in the blocks 
prepared from it, and the stones, on drying and burning, 
show a large contraction. The densest mixtures give, on 
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I burning, stones which do not differ very much from one 
another in respect of density, but a gradual increase of 
the density of the stone is observed as the density of the 
sand mixtures increases, whilst, on the other hand, the rise 
of the density of the sand causes a fall in the porosity. 
The Avater penetration of the stones is iu direct relation to 
the size of the sand grains employed. The smaller the 
number of large grains of sand present in a cubic centi- 
metre of the stone, the less is the penetration of the potsherd. 
The penetration decreases on this account Avith the rise of 
the density of the sand mixtures used in the bodies. 

—W. C. 11. 

Stonework ; Cracking of , by Cementing the Connectinif 

Iron Hods with Sulphur. L. de Gaetani. Giorn. del 
Genio civile, Borne, 1902, 425; Proc. Inst. Civil Eng. 
1903,163, [3], 57. 

In tAvo groups of statuary, of sound, close, white limestoue, 
surmounting the entrances to the Bank of Italy, in Borne, a 
number of cracks Avere observed a few years after erection. 
The component pieces of the statues had been put together 
by means of tinued-iron rods, secured by cotters, and with 
the surrounding spacc.s filled v/ith molten sulphur. The 
cracks Avere caused by the expansion produced by the 
formation of sulphide ot iron. The tin-platiug of the rod.s 
Avas found to have completely disappeared, and the latter 
were covered with a thiu coating of ferrous sulphide, whilst 
iu some places the iron was coated Avith rust. — A. S. 

Portland Cement ; Hydration of . P. Bohland. Zeits. 

angcAv. Chem., 1903, 16, [44], 1049—1055. 

In hydration-reactions, Avhich accompany the hardening 
processes, the action of catalytic substances may change, 
e.g., from an accelerating to a retarding effect, Avhen the 
concentratioa of the solutions reaches a certain limit 
depending upon the hydrating bodies and the acting cata- 
lytic agent. Also catalytic bodies, which in dilute solutions 
are inert, may, iu stronger solutions, have a positive or 
negative effect. In the case of Fortland cement, alu- 
minium chloride exerts first an accelerating and afterwards 
a retarding action upon tlie rate of hydration, the change in 
effect occurring with a solution containing about 7 per cent, 
of the ssilt. K. C'andlot observed that dilute solutions of 
calcium chloride retarded the velocity of reaction in com- 
bining with water ; hut the author finds that solutions ovit 
about 10 per cent, have an accelerating influence. Solutions 
of sodium carbonate up to about 4 per cent, have au 
accelerating influence, but stronger solutions again retard. 
The acceleration of s(;tting produced by a quantity of 
sodium carbonate in solution, was found to he less than 
that produced by an equal quantity when added in the 
solid state, the acceleration produced beiug due presumably 
I to the portion which passed iulo solution, the remainder 
! being inactiAT. The cause of the acceleration of the rate 
; of hydration, being the formation of complex ions, the 
I result must be preceded by the most complete solution 
' possible of the catalytic agent. The time of hydration of 
I one cement tested, was 220 minutes, which Avas reduced by 
j the addition of dilute sodium carbonate solutions, but 
; increased again with stronger solutions, but did not reach its 
original value, since solutions over about 10 per cent, again 
brought about an acceleration of the process of hydration. 
The points at Avhich these changes of catalytic effect occur 
I are, first, when an addition of 1 • 5 per cent, of sodium 
I carbonate has been made to the cement ; and, secondly, an 
, addition of 4*5 per cent. Caustic soda solutions of about 
i 4 and 9 per cent, respectively, produced an equal effect, and 
the explanation suggested of the anomalous action of the 
sodium carbonate solutions, is, that hydrolytic dissociation 
occurs thus:— NaoCOa + SHjO H3CO3 + 2NaOH, the 
amount of sodium hydroxide formed from dilute solutions 
of the carbonate being too small to affect the velocity of 
hydration, and in stronger solutions the effect of the hydr 
oxide formed, masks that of the carbonate. 

The catal 3 tic effect of sodium carbonate, which at first 
j is positive and then becomes negative, is the same for 
j ** slow-** and “ quick-setting ** cements, but in the case of 
j of the latter, the effect is produced by solution of about 
I one-tenth of the strength required for the former. There- 
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fore the sense in which the catalytic agent acts, depends 
not only on the concentration of the agent, but also on 
the value of the velocity of hydration of the cement, and it 
beems probable that the smaller this \aliie is, the larger 
must be the amount of the catalytic agent added in order to 
bring about this change of sense. The simplest explanatitut 
of this would be that a quick-setting ceineut already 
contains so much sodium carbonate or alkali in aiiolber 
form that a very slight concentration of the catalytic 
solution added, is enough to reach the limit beyond whieh a 
retardation of the velocity of hydration occurs. 

\\'ith quick-setting cements no sub.stance could be found 
Avhich acted first as a negative and tlnm ns a positive 
catalytic agent; but sodium chloridi* up to about a 4 p.*r 
cent, solution is inert, and with higher concentration acts as 
a retarding agent. l*otaKsium sulpluite in dilute soluiion 
has an accelerating effect, but a retarding action when the 
solution approaches the saturation point. 

It is worthy of note that raw materiaN, rich in alumina, 
yield quick-setting, but materials rich in the less easily 
soluble silicious compounds yield slow-setting cements. 
Temperature, atmospheric moisture, and also tineuesN of 
grain affect the velocity of hydration, a smaller solution 
pres.sure belonging to eonrser- than to finer-grained bodies. 
If the effect upon tlie velocity of hydration alter, tiiere must 
also be a difference in the solution tension. 

It is suggested tliat from the parallel belvveen the Increase 
and decrease of solubility on the one hand, and a<!celeration 
and retardation of velocity of hydration on the ofiier, some 
knowledge may be gained of the composition of tlie com- 
ponimts of l^irtland ccm<int clinker, and of the setting and 
hardening processes. — \V. ('. II. 

Knglisii Patents. 

Wood {^Fireproofing"} ; Process of Rendering , 

Uninflammable. C. (Jautscli, Munich, Germany. Kng. 
Pat. 27,:545, Dec. 11, 1902. 

The wood is treated in racuo at a teii)[»eratnre ])clow 
100^ C., and preferably below CO' C., with a solution of 
ammouimu sulphate, ammonium borate, and ammonia. 

— A. G. L 

(hncreie ; Apparatus for Mi. ring Materials used for , 

and for other Purposes. T. .M., J. H., and A. Mason 
Jjcicestcr. Kng. Pat. 16,406, July 27, 190J. 

The apparatus consists of a trunk or bov supported in a. 
horizontal or inclined position, with a hopper at one end, 
and provided inside with a series of inclined slielves, hinged 
to the inside of the box, (ho inclination of the slu'lves being 
adjusted by means of levers, d'hc materials art‘ said to 
be mixed by falling from one shelf to the next, and so oti, 
to the bottom of the box. — W. C. II. 

Portland Cement; Manufacture of , and Apparatus 

therefor. H. K. G. Pamher, Greenhithe. Kng. Pat. 
26,078, Nov. 26, 1902. 

To the wings usually fixed longitudinally in the upper i-nd 
of a rotary kiln a number of plates witli spaces between are 
fixed 80 as to connect the pairs of diametrically oppo.sile 
wings. These plates may be at right angles to the axis of 
the kiln, but are preferably arranged (liagonally, adjacent 
sets sloping in opposite directions. A i)etter drying of the 
fuel is thus ensured. — A. G. li. 

Cement; Manufacture of Slag'\. K- \V. James, 

London. From H. Passow, Hamburg. Eng. Pat. 26,68J, 
Dec, a, 1902. 

See Fr. Pat. 321,687 of 1902; this Journal, 1903,630. 

— T\ F. P. 

Plast-Furnace Waste ; Utilisation of — — . II. Schulte- 
Steinberg. Eog, Pat. 17,183, Aug. 7, 1903. X., page 1217. 

French Patents. 

Building Matermls ; Artificial . A. Seigle. First 

Addition, of May 20, 1903, to Fr. Pat. 321,750, June 9, 
1902. 

A JUXTURB of calcined calamine and powdered slaked lime 
w mixed with sand or other silicious material. The whole 


is uiouhled into a brick, after adding a little water, and 
exposed to tin* action of steam at a pressure of from 9 to 
11 kilos. The lalcined calamine may he replaced by an 
t(|uivalent quantity of zinc oxide. --A. G. P. 

Stag-Priehs, ('olouring of , so as to permit of their 

being used for Ornamental Work in Con.st ructions. 
H. Favrcl. Fr. Pat. 332,579, May 29, 1903. 

T«> correct the di^agrreahle colour of bricks made from 89 
])er cent, of blast-furnace slag and 1 1 per cent, of limo, the 
l»rieks are iinnuTsed in a bath of iron suli)hate. On ex- 
posing them to the air subsequently, a yellow colour is 
developed, owing ti> the oxidation (»1‘ the iron salt. The 
process may also be used alter having treated the bricks 
M'ith a solution of sodiinii sllicale, which, nuielmg with the 
lime, gives tliem a polisht‘d surface, wJiich may also be 
stained or varnished, — .\. G. L. 


X-META.LLURaY. 

Aluminium 7'in Alio;/.'! ; Properties of . VV. (kirrick 

Anderson ami (i. Lean. Proc, Roy. Soc., 1903, 72, 
277—284. 

By fusing togetlu^r aluminium and tin in small crucibles of 
baked carbon, jiacked, by means of asbestos, inside llreelay 
crucibles, alloys were obtained containing only traces 
of .silicon and iron. The cooling <*arves of the alloy.s 
sboweil, above the eutectic limit, two breaks, tlie first 
of which WHS lower the highrn- the piucentage of tin. 
The secoial break, whicli marked tlie folidifying point of 
the euteetie, occurred Jit 228' — 228* agreeing well 



with the 22H’73''C. observed by Ileycock and Neville 
fj. Cbem. Soc., 1890, 376). In the figure, the cuive 
A H C J) K F shows the position of the first break in the 
cooling curves of the alloys containing from 9 to 100 per 
, cent, of aluminium, whilst the curve H K L M shows the 
points of temperature at which the rate of cooling again 
hccame normal after the break. The temperature at which 
the first lireak occurred was almost constant at 561° C. in 
the case of alloys containing from 17*43 to 24*8 per cent, 
of aluminium. 

Aluminium-tin alloys decompose water, with evolution 
of hydrogen, even at the ordinary temperature. Micro- 
scopic examination of the alloys showed that when the 
' amount of aluminium is greater than 0*48 per cent, (the 
umoiiiit present in the eutectic), two constituents are 
always visible in the solidified alloy, of which one is the 
eutectic, the other i.s the part of the alloy to which the 
; decomposition of water is due. In fluid mixtures contain- 
i ing larger percentages of tin than 18*5 (corresponding to- 
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the compound AlSn), there separates, at successively lower 
temperatures, a substance, or series of substances, contain* 
ing aluminium and tin in the proportions Al^Soy, where 
the value of x is at first greater than y, but is gradually 
approximating to it, the final member of the series being 
the compound AlSn. b'rom mixtures containing 18*5 per 
cent, of alamit'iuni, and lower proportions than that, the 
compound AlSn separates from a fluid medium which 
contains excess of tin atoms, and the solution is thereby 
greatly impoverished in respect of aluminium, until at the 
eutectic point, 228* 78° C., it retains only about 0*48 per 
cent, of that constituent.— A. S. 

Antimnny- Lead Alloy a ; Appearance of , after Solidi- 

Jicatton^ and the Difficulty of obtaining an Average, 
Sample. II. Xissensou and P. Sicdler. Perg. Ilttttenm.- 
Zeit., 19t)8, 62, 421—424. Chem. Centr., 1903, 2, 
[16], 868. 

Tub authors find that blocks of antimouial lead consist 
essentially of an outer silvery, finely-crystalline, brittle 
portion, and an inner soft amorphous portion, between 
which is a layer of a dark grey colour and ainorphotis 
appearance. This iu^erniediate laj’^er frequently contains 
hollow spaces. In order to obtain a fair sample, the block 
should he sawn diagonally, a uniform sample of the cuttings 
taken, pounded up, and separated into two parts, of which 
the coarser material is richer in lead and the finer in 
antimony. These two portions are analysed separately. 
(See also S‘ead, this .Tournal, 1903, 340,) — A. S. 

Metals in Sea Water; Corrosion of . Diegel. 

N^erhandl. des Ver. zur Pefdrd. des Gewerhfleisses, 1903, 
93, 119 — 152. Proc. Inst. Civil Eng., 1903, 153, r‘l]» 
62—65. 

In continuation of his former work (this Journal, 1900, 52), 
the author has now investigated the corrosive action of sea- 
water on malleable copper-uickel alloys j anrl the influence 
of impurities, e.g.., arsenic and phosphorus, on the resistance 
to corrosion of metals by sea- water. 'I'est-bars of the materials 
to be examined were rivet‘*d to plates of different metals 
and alloys, in contact with which it was desired to test 
them, and they were immersed in sea- water. The nickel- 
copper alloys were corroded less when in contact with other 
metals than when alone. Contact with copper- and tin 
bronze afforded only slight protection, hut contact with iron 
completely prevented corrosion. An addition of 15 per 
cent, of nickel to copper-zinc alloys made the latter con- 
siderably less liable to corrosion, but also destroyed the 
ma'leabdity of the alloys. 

Contrary to the view generally held, pure metals are 
corroded more quickly than metals containing impurities. 
All addition of phosphorus to zinc-bronze and to iron 
improved the resistance to corrosion of these metals. Pare 
copper immersed in st-a-water for 28 ni'mths, showed a loss 
of weight nearly 13 times greater thau that of copper con- 
taining 6 per cent, of arsenic, under similar conditions. 
Annealed copper was corroded twice as quickly as the cold- 
rolled metal. Galvanised copper resisted corrosion for a 
short time, but after the zinc coating was destrojed, the 
metal was acted upon more rapidly than ordinary copper. 
Contact with iron protected copper from corrosion, but not 
completely. In experiments with brass and copper tubes, 
the above results were confirmed, and it was also found i 
that the presence of cupric oxide favoured corrosion. 
The most probable sources of the corrosion of copper are 
stated to he— (1) the use of purer copper than formerly; 
(2) the action of a galvanic couple formed by the copper 
and the products of its corrosion in sea-water ; and (3) in 
the case of condensing- water pipes, the .action of an electric 
current generated by the working of the pumps. — A. S. 

Platinum; Oxidation of . L. Wbhler. 

Br-r., 1903, 36, [13], 3475-3502. 

Thk existence of oxygen in platinum black was shown by 
its power of oxidising potassium iodide in solution. Direct 
experiment iproved that platinum black, completely freed 
from this oxygen, absorbed oxygen again when heated in 
air or oxygen. The amount absorbed was, at 100® C., 1*92 
per cent. ; at 300® 0., •2-35 per cent., of the weight of the 


platinum. This oxidised platinum was attacked by dilu 
hydrochloric acid, from 10 to 18 per cent, of it going ini 
solution ; and determinations of the amount so dissolve 
and of the oxygen remaining in the residue, showed tbi 
platinum and oxygen had disappeared from the origini 
substance in the proportions required for platinous oxid 
l*tO, while the solution showed all the reactions of platiuoi 
salt.**. Moreover, the oxidising action of oxidised platinui 
black on many organic substances and on arsenious oxid 
was exactly analogous to that of platinous oxide. Th 
retention of water at high temperatures by platinum blac 
is explained by the fact that platinous hydroxide only begir 
to dissociate al 4oo° C. ; platinic oxide, on the other ham 
decomposes at 300° C. into platinous oxide and oxygei 
Spongy platinum and thiu platinum foil also absorbs 
oxygeu when heated to 42U°— 450' C. in the gas, becornin 
converted (the foil on the surface only) into black platinoii 
oxide. [flatinum blaijk dissolve's in potassinin cyauid 
solution — much more rapidly in presence cf free oxygen < 
of hydrogen peroxide than when alone.— J. T. D. 

Goldin very Dilute Aurocyanide Solutions ; Rapid Metho 
of Determining . XXllI , page 1257. 

Gold in Cyanide Solutions ; Color inu trie Dclemiinalion 
of >. H. R. Cassel. XXIII., page 1257. 

Ainc in Zinc Ores ; Nem Method <f Dctermininq , 

F. VV. Kiister and F. Abegg. XXIII., page 1258. 

English Patents. 

Spring Steel; New or Improved . A. Ueichwab 

London. From the firm of F. Ivrupp, Essen, Germans 
Eng. Pat. 3822, Eeh. 18, 1903. 

The spring steel is characterised by a silicon content c 
between I and 4 per (ieut., with a carbon content of fror 
0*4 to 1 per cent. It may be produced from ordiuar 
Martin steel, to which, before casting, the required pro 
portion of silicon is added, preferably as ferrosilicoi 
This steel is stati'd to considerably exceed other kinds o 
spring steel in tensile strength, elasticity, and toughness. 

— E. S. 

Malleable Cast-Iron^ particularly applicable for the Con 
struclionul Parts of Dynamo Machines and the likt 
A. Reichwald, London. From the Firm of F. Krupp 
Kesen, Germany. Eng. Pat. 3823, Feb. 18, 1903. 

To produce a malleable cast-iron, possessing great strengtl 
as well as high magnetic permeability, ferrosilicon i 
added to the best quality of malleable cast-irou before cast 
ing, in such proportion as to give a silicon content in thi 
product of from I to 4 per cent. — E. S. 

Cast Iron of High Tensile Stren /th ; Manufacture of 

A. Zenzes, Chemnitz. Eng. Pat. 4315, Feb. 24, 1903. 

Skr Fp. Pat. 328,381 of 1903 ; this Journal, 1903, 953. 

— T. F. Ji. 

Hardened Steel \^Armour'\ Piales ; Method of Locally 

Softening or Anneaiirig . C. P. iO. Schneider, 

Creusot, France. Eng. Pat. 19,167, Sept. 5, 1903. 

Armour plates, which for constructional purposes need t( 
be pierced or planed on the surface of inipact, are locallj 
softened by application of a molten fusible metal, confine 
within a presenbed space by a frame or bottomless rece[) 
tacle of suflicieut depth, such metal being maintained ai : 
fitting temperature for us long as may be necersary, bj 
electrical or other means. — E. S. 

Metals; Separating from their Ores, J.B. Scammell 

London. Eng. Pat. 15,280, July 9, 1902. 

The finely-powdered ore suspended in water, is run in ; 
I continuous fetieara into a revolving dasher or churn 
I together with oil or grease, with which a small proportioi 
of sulphur chloride has been mixed. After agitation am 
settling in pans, the floating metallic particles entangled 
the sulpho-chlorinated oil are skimmed off, and the oil 
separated for repeated use.— E. S, 
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Metals or Matters in Fusion; Apparatus Jor the Treat- • 

ment of , uyith Sodium or Aikaline Compounds. 

p, L. HuHn. Clavaux par Uiouperoux. Eng. Pat. 27,543, 
Dec. 13, 1902. 

See E'r. Pat. 327,982 of 1902 ; this Journal, 1903, I0a2. i 

— T. F. H. 

Clarifying Waste Liquid extracted from Coaly OrCy and 

the like ; Process of and Apparatus for . F. Hiuim. 

Eng. Pat. 762, Jan. 12, 1903. I., page 1237. 

JUast‘Furnace Waste; Ulilisution of . H. Schulte’ ' 

Steinberg, l^iiren, Germany. Eng. Pat. 17,i83, Aug. 7, 
1903. 

The invention relates to the treatment of bla^t-f’urnace 
\vaste, containing more or less iron, so that it can be again 
submitted to metallurgical treatment. IJlast-fiirnaee slag is 
powdered, and subjected to the action of steam umler a 
pressure of from three to twelve atmosphere's, for the 
purpose of “fluxing” the lime constituent, and is then 
mixed with about an equal proportion of untreated powdered 
slag or with “ top dust,” and the mixture is formed into 
briquettes. Blocks of slag sandstone may be formed, ' 
without addition of lime or cement, by inixing the blast- 
furnace slag, after the (lescribrd treatment, with a powdered 
silicious material, the mixtiiri! being then rnoulde*!. Tin* 
subsequent hardening may he greatly hastened l)y sub- ; 
mittiug the blocks to a high steam pressure for several 
hours. — E. S. 

Zi 7 ic and other Sulphides ; Extrarliny , from their \ 

Ores. G. D. Delprat, Australia. Eug. Pat. 19,783, 
Sept. 14, 1903. 

A SOLUTION of sodium bisulphate, [treferably hot, and of I 
aboutsp.gr. 1*4, is used to cause the sulphides in the , 
finely divided ore fed into it, to rise to the surface, so that 
thev may be skimmed off. Compare Eng. l*at. 26,279 and 
Fr.'Pat. 326,867, both of 1902, and U.S. Pat. 73r),071 of 
1903 ; this Journal, 1903, 913, S7l, aud lOUl respectively. 

— R. S. 

United States Patents, 

Le(tdy Si/veTy or Zinc Ores ; Process of Treating . 

S. Ganelin, Berlin. U.S. Pat. 74l,Gr>3, Oct. 20, 1903. i 

See Eng. Pat. 24,469 of 1899 ; this Journal, 1900, 1118. : 

-W F. B. 

Refractory Ores ; Process of Treating E. C. Pohlo 

and S. Croasdalc, Denver, (\'lo., Assignors to Metal i 
Volatilisation Co., Philadelphia, l*a. U.!8. Pat. 741,712, ! 
Oct. 20, 1903. 

See Eng. Pat. 23,477, Dec. 22, 1900; this .lournal, 1901, ' 
368.— E. 8. 

Heavy Metals ; Process of Extracting , by the Use of , 

Chlorine [^from Sulphide Ores, J. Savelsberg, 

Papenburg, Germany. U.S. Pat. 741,840, Oct. 2o, 
1903. 

Ores, mattes, and the like, containing sulphur, are pow'- 
dored and m.^pended in watt r, to which is added iron oxide 
aud a salt “capable of reacting with sulphuric acid to bind 
the sulphuric acid formed during the process,” such as an 
alkali chloride or calcium chloride ; chlorine gas is then 
passed into the solution, and, with addition of more raw 
material, air is blown through, to transform ferrous chloride 
into ferric oxide. The cleared solution is then electrolyscil 
to recover the metals contained in it, and the chlorine set 
free is collected for re-use. — E. S. 

Fbknch Patents. 

Ferric Oxide, Zinc y and its Compounds ; Manufacture of , 

,by the Aid of Spent Acid [^of Galvanising Works]. , 

11. E. Howard and G. Hadley, England, hr. P«t. 332,443, * 
May 28, 1903. i 

ISpKNT acid from galvanising works or the like, is brought 
into intimate contact with air, c.g., by percolation through j 
towers, in which the liquor is received on large surfaces, to j 
convert the ferrous into ferric chloride. The solution is ; 
then treated with scrap zinc or with crude zinc oxide, 
whereby ferric oxide is precipitated together with any lead j 


that may bo present. Chlorine is passed through the liquor, 
either at this or at the first stage of the operations. After 
separation of the precipitate in a filter-press, the sine 
chloride solution is concentrated and tiOAted to obtain zinc 
oxide ; or zinc by electrolysis, in whi(‘.h latter case, the 
chlorine t volved is available in the process. Compare 
U.S. Pat. 71.5,804, Eng. l‘ar. 9327, and Fr. Pat. 321,546, nil 
of 1902; this Journal, 1903, 97, 498, and .554 res[>ectively. 

— E. S. 

Silicon from Silicates ; Manufacture vf • — — . C. H. 

Homan. Fr. Pat. 332,583, March 23, 1903. 

See U.S. Put. 723, tit) of 190.3 ; this Journal, 1903, 866. 

— T. F. B. 

Ores of Sickdy ('opper. Zinc, ^v. ; Desulphurising 

by the Wet HVn/, and forming Hgdr oxides of their 
.^Lctalsy with a rieic to their Extraction, M. Malzac, 
Fiance. Fr. I’at. 332,590, May 6, 1903. 

The sulphide ores of co|q)cr, zinc, nickel, cobalt, cadmium, 
ami silver are powdered, aud moistened, in a battery of 
eJosed H!reriri;ir vessel.s, w’ith ammonia water, and air i.s 
pas.scd tlirouj^h until oxidation is eireeted, when ammonia 
solution is admitted tv) dissolve the hydroxides formed. 
Provision is made for applying pressure when needful. 
Various nu;hoils are described, iiiodilied according to 
circumstiinces, for reeovi'ry of the metals, with fractional 
si'p.'iration, front the solution, before or after tlie e.xpulsioii 
(ami recovery) of the timmonia by action of a vaeiiam, 
boiling or otherwise. Stich .sepaiation is eflected liy inetliods 
hjised on the piinciple of the dilTeriiig degrees of heat 
disengaged by the metals on passing from tlie state of a 
sulphiile to that of si hydroxide. Cmhonsito ores of the 
metals referretl ii*, may he similarly^ treated. — E. S. 

New Metallic Alloy [q/' Lead], Soc. Uoutin et Mour- 
raille. Fr, Pat. 332,60;5, May 2.5, 1903. 

The alloy is composed of l,()0i) parts of lead, 1.5 parts of 
antimony, and 1 part of sodium ; but the proportions may 
he varied up to the limit of 5 per cent, of aniiioony and 
per cent, of .sodium of the total weight of the alloy. 

— E. S. 

Zinc ; Manufacture of . The Firm L. Giihrs, 

Veuve. Fr. Fat. 332,6.57, .May 30, 1903. 

Equal parts by weight of aluminium aud of zinc are melted 
with a small proportion of hismuth. To ordinary molten 
zinc, heated to from .500^ to 600^ U., this alloy is added 
until volatili.sation ceases. The zinc thus produced is of 
about 99 per cent, purity, and is stated to he soft and to 
possess advantageous phy sical properties. — E. S. 

XI.-ELECTEO-CHEMISTEY AND 
ELECTEO-METALLUEGY. 

(.4.)— KI.KCTKO-CHKMISTRV. 

Platinum ; Discharge of Electricity from Hot . 

H. A. Wilson. IVoc. lioy. Soc., 1903, 72, 272—276. 

The main object of the investigation was to determine the 
influence on the discharge of electricity from hot platinum 
wires, exerted hy' the nature of the gas in which the wire 
is immersed. Pure platinum wire was mounted like the 
filament of an incandescent lamj), in a glass tube, and was 
heated by jrasslng a current through it. A platinum cylinder 
surrounded the wire, and the current pas.scd from the wire 
to the cylinder. At low pressures, with wire not specially 
cleaned, a large but variable negative leak was obtained, 
but the leak measured, is not the leak in air, but that in the 
hydrogen evolved by the wire. With wire very carefully 
freed from occluded hydrogen, ihe leak was only about one 
part in 2.50,000 of its ordinary value. I n general it may 
be accepted that ihe negative leak is due to the emission of 
negative ions by hydrogen occluded iu the platinum. A 
negative leak is also produced by' phosphorus peutoxide 
and alkali salts. With air and nitrogen no negative leak 
is produced capable of being measured by a galvanometer. 
The positive leak from clean platinum wires is due to 
ionisation of the gas molecules at the surface of the 
platinum. — A. S. 
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Anodes^ Unalterable ; Behaviour of , especially in the 
Electrolysis of Hydrochloric Acid, R. Luther and F. J. 
Rrislee. Zeits. physik. Chem., 45i 216 — 234. Chem. 
Centr., 1903, 2, [18], 977. 

If an increaMng E.M.F. be applied to platinum anodes in 
hydrochloric acid, and the current measured, no uniform 
increase of the current with increasing E.JVf.F. takes place 
after the first decomposition point, corresponding to the 
irreversible evolution of chlorine, is passed, but a stage 
is reached in which, with incn^asing E.M.F., the current 
remains constant. The strength of this current is propor- 
tional to the square of the concentration of chlorine ions, 
if other conditions ore the same. If, when the period of 
constant strength of current is attained, the E.M.F. is 
allowed to fall and tlien again increased, the horizontal 
portion of the current-strength curve is not obtained, but 
the current increases uniformly with the int^reasing E.M.F. 
In this case, however, the point of irreversible decomposi- 
tion of chlorine ions is not attained. The peunt is attained 
with iridium anodes. According to the author, platinum 
anodes with which th«‘ point of irreversible decomposition 
of chlorine ions is no longer obtained, have been rendered 
“passive,” probably owing to the formation of a compound. 
Mercury cyanide, even in small quantities, will make 
platinum ano»les passive. In no case is the evolution of 
chlorine due to a primary action, but with “ active” platinum 
and iridium anodes, the intermediate reactions proceed so 
rapidly that practically irreversible equilibrium is attained. 

—A. 8. 

Perchlorate ; Electrolytic Fonnation of . W. Oechsli. 

Zeit*«. Elektrochem., 1903, 9, 807 — 828. 

Fkom the results of bis investigation the author concludes 
that the view hitherto expressed that the electrolytic forma- 
tion of perchlorate is due to .simple oxidation of CH43 ions 
to CIO^ ions is open to con.siderable doubt, and that the 
more probable cause of the formation of perchlorate is the 
spontaneous decompo.sition of discharged CIO3 ions into 
CIO4 and ClO.j ions, the chlorous acid produced being 
immediately oxidised to chloric acid. One of the chief 
facts in support of this theory is that whilst, in the electro- 
lysis of neutral .solutions of sodium chlorate, the formation 
of perchlorate is favoured by a high potential at the anode, 
yet on electrolysing solutions of sodium chlorate to which 
small but increasing amounts of alkali are added, the yield 
of perchlorate continuously decreases notwithstanding a 
high and fairly constant potential at the aaode. It is known 
that OH ions are discharged more easily than CIO3 ions; 
therefore as the proportion of alkali, and consequently of 
OH ions, in the electrolyte is increased, the discharge 
of CIO3 ions and the formation of ]>erchlorate will he 
diminished, .\motig other facts in accord with the author’s 
theory, the following may be noted : — 'Iho yield of per- 
chlorate is much less with platinised than with polished 
anodes, owing to the fact that, by rea.son of the larger sur- 
face offered by (he former, the OH ions arc more readily 
discharged. As the temi)era(ure is increased, the concen- 
tration of OH ions in water also increases considerably, 
whilst the yield of perchlorate is diminished. 

The results of the numerous experiments carried out arc 
given in a series of tables and curve-diagrams. — A. S. 

Nickel from Phosphate Solutions ; Electrolytic Precipita- 
tion of . W. T. Taggart. XXIII., page 125S. 

Nitric Acid in Metallic Nitrates; Electrolytic Reductioji 
of , to Ammonia. W. H. Easton. XXIII., page 1258. 

Silver from Aiit 'mony ; Separation of ^ by Electrolysis. 

A. Fischer. XXIII., page 1258. 

Manganese ; Electrolytic Determination of , and its 

Separation from Iron and Zinc. O. P. Scholl. XXII 
page 1258. 

English Fatent.s. 

Accumulators ; Impts, in Electric . P. Schmitt and 

C. Fabre, both of Paris. Eng. Pat. 21,901, Oct. 8, 1902. 

A STRIP of5ead is bent so as to form three sides of a frame, 
and horizontal sheets of antimonide of lead are soldered to 
the vertical side of the frame, the opposite ends of the 


sheets being bent at right angles so as to form the fourtli 
side of the frame. The front and back of the frame an 
closed by double perforated cheeks or walls of ebonite, 
wood (rented with paraffin, lead, &c , (he cheeks being hel«i 
parallel by perforated horizontal partitions; and the framt*, 
which is perforated, is similarly covered, before filling, witli 
perforated plates. The perforations in the adjacent plates 
forming the double w’alls, are not opposite to each other, 
and thus the active material is retained without iuterferiiiu 
with the passage of the electrolyte. The active material is 
prepared in granular form by making a pa.ste from the 
metallic oxide with 15 per cent, of water, 40 per cent, ot 
glycerin, and 45 per cent, of sulphuric acid ; then kneading, 
drying by a cold process, and compre.s.sing ; afterwards 
pounding and sifting. — H. N. 

Malleable Cast-Iron^ particularly applicable for the Con- 
structional Farts of Dynamo Machines and the like. 
A. Ueichwald. Kng. Fat. 3823, Feb. Is, 1903. X., 

page 1246. 

Saccharin; Manufacture of . B. , I. 13. Mills. From 

H. Rarbicr. Eng. Pat. 9322, April 24, 1903, XX., 
page 1256. 

United States Patent. 

Alkaline Salts ; Electrolytic Decomposition of . 

M. Wildermann, London. U.S. Pat. 741,864, Oct. 20, 
1903. 

8ek Eng. Pat. 9803 of 1902 ; this Journal, 1903, 702. 

— 1. F. B. 

French Patent b. 

Soda or other Caustic Alkalis by the Electrolysis of Cor- 
responding Sulphates or Bisulphates ; Manufacture 

of . 80c. des Prod. Chim. do Marseille'rE.staque. 

Fr. Pat. 332,510, May 18, 1903. VI I., page 1243. 

Li(iuids ; Apparatus for \_Electricall i/\ Purify inq and 

Sterilising . R. C. Turner. Fr. Fat. 332,623, 

May 29, 1903. 

See Eng. Fat. 12,191 of 1903 ; this Journal, 1903, 1077. 

— T. \\ B. 

(i?.)— KLECTRO-METALLIJKGV. 

Vanadium and its Alloys; Process for the Electrolydc 

Production of . G. Gin. Zeits. f. Elektrochem., 

1903,9, [F2], 831—832. 

Vanadium irioxidc and retort-carbon are worked up info a 
plastic mass with tar, sintered, and crushed in ball mills. 
The powder is then made up into blocks in the same way as 
ordinary carbon electrodes are prepared. These vaimdiun'.- 
c.arbon electrodes should carry a current demsity -j-Vths of 
that used with carbon electrodes. They are used in a bjith, 
in which the electrolyte is iron fluoride dissolved in tiisc'd 
calcium carbide, and the cathode is fused steel. The 
deposited vanadium dissolves in the steel, and the vanadium 
fluoride formed at the anode gradually displaces the iron 
fluoride from the bath, so that it is only necessary to add ;i 
little at intervals to make up for the small araoiiut of fluorine 
lost during the process. For alloys with over 25 per cent, 
of vanadium, the area of the cathode must be considerably 
greater than the active surface area of the anode. A 
good yield and a satisfactorily fluid bath are obtained Itv 
employing a mean density of 2 amp^re8 per S([. cm. of 
anode surface, and 6 umpires per sq. cm. of cathode aren, 
the pressure under these conditions being 11 or 12 volts. 
To prepare vanadium alloys with metals other than iron, the 
fluoride of the required metal is used initially as electrolyte, 
and the metal to be alloyed is employed as cathode. A 
fairly pure vanadium, unalloyed, may also be prepared, hut 
its fusing point is so hiph that it would be necessary to take* 
it from the furnace in the solid condition, instead of tappinf? 
it from time to time, as in the case of the alloys. — W. G. M* 

United States Patents. 

Furnace / Electric — — , H. Harmet, St. Etienne, France. 
U.S, Pat. 742,315, Oct. 27, 19C3. 

See Fr. Pat. 318,283 of 1902 ; this Journal, 1902, 1459. 

--T. F. B. 
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fumacej Electric . H. Harmet, St. Etienne, Franco 

U.S. Pat. 742,419. Oct. 27, 1903. 

■Jek Addition of Aug. 30, 1902, to Fr. Pat. 318/283 of 1902 • 
his Journal, 1903, 638. — T. F. 11. 

Won and Steel ; Electro-metallurmj of . H. Huruiet 

U.S. Pat. 742,316, Oct. 27, 1903. 

>KE Fr. Pat. 318,283 of 1902 ; this Journal, 1902, 11.59. 

— T. F. P. 

Metals; Process of Ele.etro-depositiug . 

W. M. Johnson, Conn. U.S. Pat. 742,442, Oct. 27, 1903. 

PiiK electrolyte is subjected as a whole, or in the re^non of 
he cathode, to such a pressure as will remove the eontainod 
rases, and the metal is deposited simultaneously in a reguline 
orm ; or the deposition may take place after the removal of 
he gases, the electrolyte being kept under such pressure as 
pvill remove the gases from the region of deposition. For 
his purpose the electrolyte is circulated between an electro- 
ytic tank, a filtering vessel, and an external vessel, a 
iiminished pressure being maintained in each of these while 
he electric current is passing. — B. M. 

Kleclrolylic Apparatus, VV. M . .lohnsnn, ( 'oiiu. U.S. Pat. 
742,413, Oct. 27, 1903. 
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The chemical composition of these oils was also deter- 
mined by the usual method.s, and the following conclusions 
tirawn from the results of the investigation : — 

1. White Acacia-Sced Oil htis strong drying propertioi, 
and resembles linseed oil in this respect. It contains 
.4* i per cent, of solid fatty acids of high molecular weight, 
including stearic ami erueic aci<ls, whilst tlie liquid fatty 
acids consist of a mixture of oleie, Itnolic, and linolenic 
acids, in which the linolic acid predominates. 'Phis oil 
oxidises readily on exposure to the air. 

2. ] cllow Arana-Seed Oil is also a drying oil, and may 
he chissifital with hemj»si‘e(l, iiut, and poppy oils. It 
contains about H*74 percent, of soliil fatty acids (palmitic, 
stearic, and crncic acals), and the liquid fatty acids consist 
ot linolic ami oleic acids. This oil is more stable than tluit 
of the whiti* acacia. 

3. Jted ('lorcr-Sced Oil is a semi-drying oil. 'riie solid 
fatty acids contain palmitic and stearic aciiis, whilst the 
Ii(|ui<l fatty acids consist of oleic and linolic acids, the 
former predominating. 

4. White (Uttrcr Sccd Oil is very similar to red clover- 
seed oil in <-ompositi()n, but contains a higher proportion 
of oleic acid. — (\ A. M. 
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\ CLOSED electrolytic tank is provided wdth a soluble anode 
Old a suitable cathode, and a circulation of electrolyte is 
naintained between this vessel and an elevated supply tank, 
lotli being provided with unmans for exhausting the liberated 
rases. Tlie electrolyte is thus supplied to the electrolytic 
ank in a gas-free condition, and the gases formed during 
he deposition of the metal are rapidly withdrawn from the 
dectrolyte. The supply tank is provided witli a distrihut- 
ng ])late, and a filtering device for the liquid returncai to 
t, and a Hltering device is also interposed in the connections 
lelween the supply and electrolytic tanks. — B. N. 


XIl.— FATTY OILS. FATS. WAXES. 

AND SOAP. 

Oils from the Seeds of the White und Yellow Acaeia and 

Red and White (clover; Charaeteristies of . V. 

.lones. Mitt, d. kaiserl. kbnigl. techn. (i!ewt?rl)e-Mu8eum 
in Wien, 1903, 13, [10—12], 223—227. 

The white acacia ( pseudacaeia) and the yellow 
icacia (^Oarngena arhoresnens) arc extensively cultivated 
or fodder in Soutli Russia, but their sced.s liave not been 
isod as a source of oil. The same remark applies to the 
ceds of the different, species of clover, of which the author 
las selected two, ri^., white clover (^7'rifolinm repens^ and 
ed clover (7*. pratensc pereniie), for examination. 

In each case the seeds were crushed and extracted with 
letroloum spirit, and the oils thus obtained, dried in a current 
>f hydrogen. The following results were obtained : — 
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2*7 

93*94 ! 

128*0 : 

131*7 

IPO 

ted clover. . . . 
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Kapok Oil. 1/. Durand ami A. Baud. Ann. ( Jiim. anal. 

appl., 8, 328—330. Chein. Centr., 1903, 2, [17], 959. 
The oil examined by the author, s was obtained hv extracting 
the seeds of ICriodendron anfraet nosum with ether; yield, 
24*8 per cent. Above 30’ tJ. the oil formed a clear 
yellowish liquid having a pleasant taste and odour. S[). gr. at 
10' C., 0*861 3 ; refraction at 10 (J., .5 1 • 3 ; m. pt., 29 * OM/. ; 
m. pt. of fatty acids, 32^ C.; iodine value, 68*r>; sapouiti- 
cation (Kottstorfer) value, 2(*5. Witli Welmaii’s phos- 
pbomolybdic aeiti itTigent, the oil gives a green colour, 
changing to blue on adiliticn of ammonia ; with Ilalphen’s 
reagent (amylic ali'ohol and carbon hisulphidi* eontaining 
1 per cent, of suljihur. Mixtuic with tlu' oil tluui heated) 
it behaves like cotton-seiMl oil, giving a rod coloration. 

The residue of the soe<lK, jilter extraction of tlie oil, 
eontained 12*18 jut cent, of wafer, 6*41 per cent, of ash, 
0*76 per cent, of fat, 4*82 |)er cent, of nitrogen, 30*12 jier 
cent, of protidd . .50* .53 |)er cent, of woody fibre and cjirbo- 
hydrates, 2 *0 1 jier cent, of potassium oxide, and 2*34 per 
cent, of j)hosplioric anhydride. (Sie also this Journal, 
1902, 1336.)— A. S. 

Glycerin in Soap; Determination of , Jil. Martin. 

XXI 1 1 ., page J 2.59. 

F.NOLISH 1* ate. NT. 

Fatty Matters and the lihe from Liquid or Semi-Liquid 
J\latcrial ; Process for the. E.rfraefion and Jiecoverif 

oj J. (iarficld, Bradford. Kng. Fat. 25,876, 

Nov. 25, 1902- 

Si.uDOE or other material containing greu.se is distilled 
(preferably after concentration) in a closed vessel, and the 
vajiours hearing the grea.se are collected in the condenser. 

~C. A. M. 

Oil from Fish Lirers or the. like ; K.vlr action of — — . 

A. Johnson, Kingston-ujion-llull. Kng. Bat. 26,728, 
D^c. 4, 1902. 

The material is hoafed in a ketth; provided with a hopper, 
forming a baffle at the top, and with a steam jacket. When 
the temperature is .sufficiently high to prevent condensation, 
steam is introduced into the* kettle by means of a pipe 
connected with the steam jacket, so that the oil -cells are 
ruptured and the oil rises to the surface, whence it can be 
drawn off. — C. A. AI. 

United States Patents. 

Fatty Substances ; Process of Making . O. Liobreich, 

Berlin. U.S. Pat. 741,584, Oct. 13, 1903. 

See Ger. Pat. 136,917 of IPOO; this Journal, 1903, 149. 

— C. A. M. 
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Glycerin and Acidylated Derivatives of Aromatic Bases ; j 
Process of Producing — — , and the Product thereof, 

O. Liebrcich, Berlin. U.S. Pat. 741,585, Oct. 13, 1903. 

Glycerides of fatty acids are heated with arodaatic ba-ses 
and the resulting products separated. The derivatives of 
the bases which are produced, are useful as raw materials 
for the manufacture of candles, salves, unguents, &c. 

~C. A. M. 

French Patent. 

Soag Substitute ; Vegetable Powder as a . A. F. Kibard. j 

Fr. Pat. 332,5fi 1, May 23, 1 003. | 

The fruit of the Algerian tree Saptndus^ when dried at 
a temperature not exceeding 90"^ C. and pulverised, yields 
a browu powder with an odour of acetic acid. This is 
soluble in water in all proportions, and claim is made for 
its use in place of soap. — C. A. M. 

XIII.-PIGMENTS, PAINTS : KESINS, 
VAENISHES ; INDIA-EUBBER, Etc. 

(^.)— pigments, paints. 

English Patents. 

Pigments [^Zinc Sulphide and Bar him Sulphate'] ; Pro- 
cesses of Making . W. J. Anubrnster and J. Morton, | 

St. Loui.s. bing. Put. 19,537. Sept. 10, 1903. I 

See U.S. Pat. 740,072 of 1903 ; this Journal, 1003, 1200. | 

— T. F. P. 

i 

Pigments \^Zinc Sulphide and Barium Carbonate] ; Pro- | 

cesses of Making . W. J. Armbriister and J. Morton, | 

St. Louis. Kng. I’at. 19, .538, Sept. 10, 1903. I 

See U.S. Pat. 7 40,073 of 1903 ; this Journal, 1903, 1200. , 

— r. F. B. I 

United States Patent. | 

Lampblack; Process of Making [.from Tar]. 

K. A. SoinhdiicT. U.S. Pat. 741,726, Oet. 20, 1903. 
Jlf., page 1238. ! 

(Z?.)-11KSINS, VARVISHES. 

1 

Colophony [^Posin] ; American . A. Tschirch and I 

B. Studer. Archiv der Pharm., 1903, 241, L^]' 495 — ! 
522. I 

The ethereal solution of American colophony was exhausted I 
by repeated shaking with 1 per cent, ammonium carbonate 
folutioii, the solution of the acid thus extracted was warmed 
ou the water-bath till free fiom ether, and the acid precipi- 
tated by ))Ouring into dilute sulphuric acid. The acid was 
then washed carefully till free Irom sulphuric acid, and : 
dried on the filter at the ordinary temperature. 

Two acids were obtained, one of which, a abietic acid, 
forms an insoluble lead salt, and the other, ^-abietic acid, 
forms no lead salt. Another acid, 7-ahietic acid, wsvS 
obtained by extracting the ethereal solution, alivady free 
from the a- and fl-acids, with 1 per cent, sodium carbonate | 
solntion. This product yielded an insoluble lead salt. j 

The resin and ethereal oil were separated by distillation i 
in vacuo. i 

Fabrion (this Journal, 1902, 127) considers that the part 
of colophony soluble in liglit petroleum spirit consists of 
the resin acids proper, whilst the insoluble portion contains 
oxidation products of the resin acids. The insoluble part 
increases in weight by oxidation, due to the action of light 
and air, and this action is called by him antoxidation of 
the resin acids.’" 

The authors find that all resin acids and every kind of 
colophony are more or less soluble in light petroleum 
spirit. The more insoluble the acid is, the higher the i 
saponificatiou value ; for example, a-ahietic acid gives a 
high saponification value, but requii es 500 parts of petroleum 
spirit lor sol^ion ; 7.abietic acid has the saponification 
value = O, aira requires only 100 paits of petroUum spirit 
for solution. — J. K. B. 


English Patent. 

Oils, Drying; Process for the Boiling of , for the 

Purpose of Lacquer and Varnish Manufacture. \\ . 

Leppert, Warsaw, and M. Kogovin, Vienna. Eng. Pat. 

17,035, Aug 5, 1903. 

The oils, with or without the addition of rosin, india-rubber, 
&c., are boiled in a vessel from which air is excluded, 
and the resulting vapours withdrawn by creation of a 
vacuum or hy pU'^sing a current of indififcrent gas, or 
superheated vapours, through the apparatus. — C. A. M. 

(C.)— IXmA-llUBBER. 

Gutta-percha; Albane from . A. Tschirch. Archiv 

der Pharm., 1903, 241 , [7], 481—495. 

The author compares the group of albanes obraiued from a 
very old oxidised sample of gutta-percha with those from 
a fresh commercial sample. 

The samples were extracted first with hot, strong alcohol, 
some 16 extractions being made, and the residue was 
dissolved in chloroform and poured into alcohol to precipi- 
tate the “giitta”; «m allowing the solution to stand, the 
‘‘albanan” is deposited in fine, small crystalline needles. 

From the old sample three albanes were obtained : - 
*‘spheritc alhane ” (tlie amorplious variety), carbon, 82*52, 
hydrogen, 10*05 per cent. ; crystalline alhane, carbon, 8 1 * 74, 
hydrogen, 9*41 per cent. ; and aP)anan, the yield of which 
was too small to allow of an analysis being made. 'J'he 
new sam[>le yielded rather more albanari, hut no crystalline 
albane, and, on the other hand, a quantity of “ iso-spherite 
albane,” carbon, ti2*26, hydrogen, 10*27 per cent, 'i'he 
alhanau contained carbon, 86*07, and hydrogen, 10*57 per 
cent. The alhunan group is nearest to the hydrocarbon, 
then comes the alhane group, whilst Iluavil is the most 
highly oxidised. If fornuilse of the albanes are constructed, 
assuming ttiem to bedong to the oxypolyterpeues, a glance 
shows that the nurnher of |)o.ssible oxypolyguUa-ttTperies 
is very great. (See also liamsay. Chick, and Collinridge, 
this Journal, 1902, 1367.) — J. K. B. 

Guayrule Rubber in Recovered Rubber. C. O. Weber. 

Gumini-Zeit., 1903, 18 , [5], 83. 

The author found in a simple of recovered rubber about 
18 per cent, of Guayrule ruliber, easily detected by the vc i} 
ebaraeteristic resin contained iu this brand, about wbimi 
very litPe is known. The resin-free suhstance forms a 
very soft, inferior rubber, capable of vulcanisaiion, but only 
very slowl}*, and yielding a poor product. C. Harries has 
demonstrated that the nitrosite is identical with that of 
Bara ruhb;T in compo.-ition, but the author found that the 
bromine compound contained 45 per cent, of bromine only, 
whereas the Bara rubber bromine compound contained 70 
percent, of bromine, from which he concludes that Guay- 
rule rubber must contain a considerable quantity of oxygeu. 

— J. K. B. 

P'UENCH BaTENT. 

Rubber -coated Threads; Manufacture of . ( '. II. 

Gray and T. Sloper. Fr. Bat. 332,290, May 22, 1903. 

ArrAKATUs is described iu w’hich the thread that is to he 
coated wdth rubber is led through two consecutively ar- 
ranged tubes having a diameter somewhat larger than that 
of the thread itself. Iu the first portion it encounters a 
mass of rubber travelling, under hydraulic pressure, in a 
direction opposite to itself ; and in the second ]mrtion, 
which may be longer than the first, it travels with the 
rubber. This arrangement is effected by connecting the 
middle of tlie entire tube with the store of rubber. For 
convenience iu introducing the thread, the actual tube may 
be made of a much wider diameter, being filled with separate 
liners, tightly pressed together by a nut against a shoulder, 
of the internal diameter required. Or, an identical result 
may be obtained by building the tube out of a number of 
separable sections, each fitted with male and female screw 
threads. Modifications are described for the simultaneous 
coating of several threads, suitable guides or plates being 
put into the tube with a central orifice for the passage of 
the rubber mass. — F. H. L. 
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XIY.-TANNING: LEATHER. GLUE, SIZE, 

Englihh Patents. 

Leather^ Raw Hide y Ivory ^ and other Materials ; Manufac- 
ture of Products or Materials for Use in lieu of , in 

the Manufacture of Various Articles. C. Marter, I). 

II anbury, and C. S. Gardner, Loiid(*n. Eug. Put. 22,721), 
Oct. 18, 1902. 

See Fr. Pat. 329,816 of 1903 ; this Journal, 1903, 1056. 

- r. F. H. 

Glue and Gelatin a*id the like; Manufacture of . 

Rlieinische Patent T..eim uiid Gelatin Industrie G. ui.b. 11., 
and 11. Arens, Rubrort. Eng. Pat. 27,(i.53, Dee. H, 1902. 

SiiE U.S. Pat. 721,8.52 of 1903 ; this .Journal, 1903, 129. 

— T. F. U. 

Unitki> States Patent.s. 

Tanning, Bleaching^ Scouring, and Oiling Leather; Ap- 
paratus for Continuously . W. T. Forbes, C’ollege- 

park, Ga., U.S. A. U.S. Pat. 742,11.5, Get. 20, 1903. 

This apparatus consists of several comruunicating ebambiM s 
with horizontal skeleton supports ar rauged internally, and in 
ea'‘b compartment, save one, spraying devices above and 
below the supports ; also a vat for each coiupartnient, a 
force pump in coiicection with the comj)artiuents and the 
spraying devices, conduits joining tlie vats and com 
partraeuts, and a leather-rolling mechanism phuad at the 
end of one compartment. — R. L. d. 

Gelatin^ Vegetable; Process of Manufaeturing . A. J... 

Martin, Assignor to A. C. Tenney, hotli of (’linlon, Iowa, 
U.S.A. U.S. Pat. 712,124, Get. 20, 1903. 

Moss is washed, bleached, comminuted, boiled in water, 
then strained, and the resulting product is boiled to a jelly, 
evaporated, and shredded. — H. L. J. 

X7.-MANURES. Etc. 

Potassium in Aqueous Solutions [Soil JC.r tracts] ; Deter- 
mination of Small Amounts of . F. K. (kimeron and 

G. H. Failzer. XXIII., page 1259. 

English Patent. 

Proteids from Non- Nitrogenous Bodies ; Process of Sepa- 
rating . J. Carstairs, Ilkley, York.s, and the Allrich 

(juano Co., Ltd., London, hhig. Pat. 7776, April 3, 
1903. 

The crude material is heat<*d willi mixture s of fatty aud 
aromatic alcohols, e.^., phenyl aleoliol ” (phenol) (9 parts) 
and benzyl alcohol (1 part) dissolved in ethyl or methyl 
alcohol, and the solution of fat, oil, Ifcc , i.s decanted off, 
leaving the prote'id matter behind. 

The method can be used in the manufacture of lish guano. 

— U. L. J. 

XVl.-SUGAR. STARCH. GUM. Etc. 

Pentosans ; Hg'lrolysi.s of by Dilute Acids and 

** Sulphite ” Liquors, and the Isolation of Pentoses. 
R. Hauers and H. Tollens. Ler., 1903, 36, [I3j, 3306— 
3322. 

Cherry Gum. — The authors have studied tlie velocity of 
the hydrolysis of this gum by sulpliurie acid and hydro* 
chloric acid respectively, of difiereui strengths when heated 
with them in the proportion of 1 :8 on a boiling water-bath. 
The cupric reducing power of the solutions increased w'itli 
increase of the strength of the acids, and of the time of 
heating, up to a certain point, and then decreased owing to 
the formation of ** rev. rsion ” products. Hydrochloric acid 
was fnr more powerful, weight for weight, than sulpliuiic ] 
acid ; the maximum points were reached after eight hvmrs’ 
heating with 20 per cent, sulphuric acid, and after 10 hours 
with 8 per cent, hydrochloric acid. 

Gum from La Plata, — This gum yielded furfural cor- 
responding with 56*31 per cent, of pentosans, and mucic 


acid corresponding with U*G2 per cent, of galacUu. From 
the products of hydrolysis, both arabiuoso and xylose were 
isolated, indinatiiig the presence of araban and xylau in 
appioximately eipuil proportions. 

Gutn from East Africa. — This gum showed 29*53 per 
ceut. of pentosans aud 22 *.58 per cent, of galaciau ; the 
peiitosiin consisted apparently entirely of arahuu. 

Myrrh Gum. — The gummy residue from the preparation 
of tincture of myrrh contained 1 l* li pci* ceut. of peutUHiiUs 
aud 12-14 per cent, of galactan. Gn hydiolysis both 
arahmose ami xylose were isolated; the quantity of xylan 
in the gum was much greater than that of the arabaii. 

Hydrolysis of Organic SiiOstanees by “ Sulphite ** 
Liquors. — The solution of calcium hisiilptute, as m^ed for 
tin* mamifiieture of wood pulp, may he employed for the 
hyilrolysis of suhstauces containiug pentosans, by boiling 
under pressure in the autot-lave. For the gums, however, 
this method offers no advauiiigt-s over simple hydroly'sis 
with iiciils ; in liofli eases the hyd olyse 1 solutions always 
eontuiu gummy mutters j»recipiluhle hy alcohol. Chihuum 
liistilphiie liquors liave been etupl »y'e<l by the authors tor 
th(' preparutioii of uruliiiiose from cherry gum and beetroot 
residm-s, of xylose, aud ii litlh^ aruhinose from straw, of 
xylose fro 11 heceh wood, aud of a very small quantify of 
arabiiiose from pine- wood. 'flic temj»eratures generally 
most sui ahle for digestion are hetweeti 115'^ and 13.5'’ C.; 
at lower temperatures, hydrolysis is incomplete, and at 
higher teiiqu ralure';, the formation of decomposition pro- 
ilucts soluble III aleoliol is too great for the isolati ui of the 
pentoses. — J. F. H. 

Difu.sion J*rocess [Sugar Alanufaeture] \ NaudeCs . 

E. Silz. ZeiLs. Ver. deiitsch. Zueker-I nd., 190.1, 53, 

[.573], 101.5—1027. 

Fach diffuser in the battery can be isolated from the rest, 
80 that as soon as it has been tilled and luashed or settled, 
it can be connected to a set of [lipes lending from the bottom 
of the diffuser to a ciuitrifugal pump, and theiiee to a heater, 
and back to the top of the diffuser. The juice is thus 
forced through until the chip.s aud issuing juice have been 
brought to the riM|uired tempeiuture, when the diffuser is 
again coiineeled to the battery circuit, lii order to prevent 
the compres6i')n of the pulp on the sieve bottom of the 
diffuser, a large cylindrical veSM'l, termed a compensator, 
is introduced, so that the pump draws from this instead of 
directly from the diffuser, d'lie volume of juiue held in the 
compensator also serves to equalise the temperature of juieo 
passing to the heater. Not only is tlie working quicker, 
but very pure, heavy, aud hot juice is obtained. The array 
of heaters and aecessories are rendered saperffuous. The 
work of the attendant is simplified and facilitated. A con- 
siderable saving of fuel and of lime is effected, an 1 the 
evaporation and boiling are accelerated by about 30per cent. 

— L. J. de W. 

Sugar Industry ; Use of Lime in the — — . A. Aulard. 
Zeiti. Ver. deulscli. Zueker-Jnd., 1903, 53, [ U3j, l027 — 

1040 . 

Milk of lime is added to the cold juice, the limed juice is 
stirred in the cold for .an hour, theu wanned slowiy and 
stirred another hour t > allow full time for the lime tp set on 
the protein and albumin substances dissolved in the ditfu<tiou 
juice. Alter saturation, such juice will be found purer 
than the second saturation juice of the ordinary process. 
\Vitli llie jiiesent purity of the beetroot, a secoiul saturation 
during two or three months of the season is absolutely 
uiineces.sary. Only the early unripe beetroots and those 
later touched bv frost, need tne further treatiueut. 

— L. J. de W. 

Melibiose. D. Loiseau. Zeils. Ver. deutsch. Zucker-Ind., 
1903, 53, [b73j, 1050 — 1061. 

Melibiose crystals coutaiu 9 5 per cent, of water, which 
is only given up completely when the substance is finely 
powdereJ and heated slowly and gradually at from 7o° — 
1 10® C. It becomes fluid at 120^ C. Alter drying, the 
powder or small crystals readdy absorb moisture from the 
air. Freshly-prepared solutions of the crystals have a 
lower rotatory p»»wer than melibiose which has been de* 
prived of its water of crystallisation. The solutions 
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ultimately reach a polarisation abt)ut 1*926 times that of 
sucrose. Acids and alkalis produce the final polarisation 
at once. Basic acetate of lead diminishes the polarisation 
without producing any precipitate. On the careful addition 
of potassium sulphate to this solution, the melibiose is | 
almost completely precipitated. i 

Ai ordinary temperatures water dissolves about double 
its own weight, as with cane sugar, but the solubility 
increases more rapidly with rise of temperature, so that at 
C., melibiose dissolves in all proportions, and at this 
temperature it melts in its water of crystallisation. 95 per i 
cent, alcohol at 1.5® C. dissolves 2 — 2*1 per cent., .33 per i 
cent, alcohol 5 — 6 times as much. ; 

Melibiose has only one-third to one-fourth the sweetness | 
of cane sugar. — L. ,1. de W. I 

Starch ; Hydrolysis of , by Acids. G. W. Rolfc and ' 

II. W. Geromanos. J. Amer. Clieni. Soc., 1903, 25, 
[10], 1003—1011. 

The authors refer to a i)aper by Holfoand Dcfren published 
in 1896 (this .lournal, 1897, 167), in which it was concluded, j 
from a large number of analyses of acid-hydrolyscd starch 
products, that a constant relation exists between the optical ■ 
rotation and the cupric reducing power of such products, 
independent of the conditions of hydrolysis, /.c., that pro- ; 
ducts of the same rotation had the same reducing power ; 
and were identical in composition. These numbers have 
now been rc-calculatcd, and are given again, together with | 
further, more recent determinations. The present results 
are calculated on a basis of absolute values for dissolved 
solids, corrected for the mineral matters present ; a slight 1 
change has been made in the optical values in accordance ' 
with the definition of the Landolt standard 1) ray. The j 
results of the specific rotation and reducing power K are ! 
expressed graphically in the form of a curve. This shows 
that the reducing values do not lie ou a straight line, as 
they should do if dextrose were the only sugar present, and 
the authors are thus led to suspect that maltose is also 
produced in the hydrolysis of starch by acids. — J. F. B. 

Starch Products; Presence of JMaltosc in Acid-Hydro- 

lysed . G. W. Itolfe and 1. T. Haddock. J. Amer. 

Chein. 8oc., 1903, 25, [lO], 101.5—1019. 

A SERIES of alcoholic fractional precipitations was made 
with a commercial glucose prepared by hydrolysis with 
hydrocbloric acid, un<ler a pressure of two atmospheres. . 
This sample had the constants [a]„ — 126*5'^ and K = 
0*,575, nearly corresponding, according to the authors’ i 
table, with the point for umxirnum maltose-content. The ! 
determination of the constants of the various fractions ' 
(precipilates and filtrates) showed in general a relationship 
between the optical rotation and cupric reducing power in 
practical agreement with that noticed in the case of the homo- 
geneous aeid-hydrolysed products. A special investigation 
was made of the alcoholic filtrates, in order to determine | 
the actual |>resence of maltose. The results showed deli- | 
nitely the presence of this sugar, together with dextrose, ■ 
two distinct osazones being isolated, one of them being i 
glucosazoue and the other having the solubility and the 
crystalline form of luiiltosazone. — .1. F. B. 

Foodstuffs ; Application of Yeast in the /hialysis of 

[^Determination of Chirbohydrates hi] . E. Frior. 

XXIH., page 1260. 

English Patent. 

Evaporating Liquids [Suyar Solutions'] ; Apparatus for 

. G. Stade, Grosswusterwitz, Germany. Eng. I’at. 

1*298, Jan. 19, 1903. 

The evaporator is provided with one or more annular 
heating bodies or elements, the bottoms of which are conical 
or otherwise inclined, the bottom of each being connected 
to the central cylindrical part on a plane which is also 
inclined. With this arrangement the condensed steam 
gravitates to the lowest part of each clement, where provi- 
sion is made for its withdrawal. The heating elements are 
also formed with oblique heating tubes, and the lowest 
element is filed to the lower end of the central circulatiug 
tube, which can b^ elongated or the reverse by telescopic 


adjustment. Air, or any gases carried over by the steam, 
can be discharged from the heating elements through pipe< 
provided for that purpose. — R. A. 

Erratum.— This Journal, 1903, page 876, col. 2, line .> 
from top, add after*' Eng. Pat,” the number " 9078.” 

United States Patents. 

Sugar Making ; Process of . M. 11. Miller, iNssiguo; 

to I), liuether, A. U. Hough, A. McNeill, and R. M. 
Fi.sher, Wiarton, Canada. U.8. Pats. 741,689 ami 
742,127, Oct. 20, 1903. 

See Eng. Pat. 14,182 of 1903; this Journal, 1903, 1142. 

— T. F. B. 

Starch; Process of Making Soluble . C. H. Meyer, 

Assignor to L. Bliimer, Zwickau. U.S. Fat. 742,469, 
Oct. 27, 1903. 

See Fr. Pat. 332,206 of 1902 ; this Journal, 1003, 310. 

F. B. 

Adhesives ; Process of Making [fjom Starch]. 

C. D. Ekoiau, Northtleet. U.S. Pat. 742,174, Oct. 2V, 
1903. 

See Eng. Pat. 8331 of 1901 ; this Journal, 1902, 358. 

— T. F. B. 

French Patents. 

Grains [Sn^ar] ; Process for the Total ('ouversiun of a 

Massecuite into A. Ollier. First Addition, dated 

JMay 5, 1903, to Fr. Pat, 307,640, Jan. 30, 1901. 

This process depends on the fact that for a ma'^secnitc? of 
sugar, there exists a degree of concentration such, that 
when the masse pusses from a low va<?unm to a high 
vacuum, it will, under the action of a rational malaxing and 
without the aid of external beat, give up the whole of its 
water by evaporation. Knowing the initial and final 
degrees of vacuum, this degree of concentration can be 
calculated. Tlie form of malaxeur with a vertical axis 
described in the original speeitication, or any other form, 
may be employed, and a description is given of a horizontal 
cylindrical modification traversed by a rotatable axle fitted 
with arms, — f. H. P. 

Sugar Juices ; Apparatus for Purifying . 

J. W. de Castro. Fr. Pat. 332,677, June 2, 1903. 

See U.S. Pat. 729,920 of 1903 ; this Journal, 1903, 81 1. 

— T. F. B. 

Evaporation of Solutions, Saline or Saccharine ; Recovery 
of Matters mechanically removed by the Steam during 

the . Soc. Xhignesse and A. Macherez. Fr. Fat. 

332,663, May 30, 1903. VI I., page 1243. 

XVIL-BKEWING, WINES. SPIKITS, Etc, 

Wort and Beer in the Fermentation Tuns; Biological 

Control of . M. Wahl. Wocli. f. Brmi., 1903, 20, 

[44], 522—524. 

I The freedom or otherwise from infection of the wort an<l 
! fermenting beer in the course of its passage through the 
brewery may be advantageously checked by adopting a 
scheme of microscopic examination of <iroplet cultures, 
prepared from samples taken at all the various stages. 

! About 24 droplet cultures should be prepared from each 
I sample, and the nature of the predominant colonies which 
j develop in each and the number of infected droplets should 
he noted. The remainder of the sample may be kept on 
j the forcing tray, and the time which elapses before a 
cloudiness or a film is developed, observed. The organisms 
may be roughly classified as culture yeasts, wild yeasts, 
mycodermac, and bacteria. When only a few foreign 
organisms are noticed in some of the droplets, without 
constituting an appreciable proporiion of the total cells 
present, the test is noted as passably pure. 

The author gives examples of a good series and an uiv 
satisfactory series of samples, both worts having left the 
cooling apparatus in a sterile condition. The infection of the 
second series took place ou entering the pitching vessel, 
the suppression of the wild yeast infection and the increase 
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of the mycoderma aiul bacteria iiifectiuiig are clearly illus- 
trated by the results of the exainiuatioii of further samples 
taken after pitching, after one day in the fermentation tun, 
and subsequently after 0, 9, and 11 da). s’ fermentation, 
the beer being cashed on the eleventh day. The sample 
of beer last taken, developed a strong Him after seven days 
on the forcing tray, whereas the corresponding sam]dr 
from the good series kept well for three weeks. 'J'his 
method affords a ready means of tracing any sources of 
infection which may be suspected owing to uneleanliness of 
any portion of the plant. — d. F. 11. 

Yeast ; Application of , rn the Anali/sis of Foodstuffs. 

E. Prior. XXIII., i>agt‘ Pido. 

Fusel Oil \_Jsoainj/l Ali'ohnf] in Uectifud Spirits; Qnanti 

tative iJtterminalion of , hp means of Solieplir 

Aldehyde. A. Komarowsky. XXII!.. page P2o9. 

EnE>'cii Patents. 

(train; Process of Softening — . \. Lapp. 

Fr. Pat. .3d2,4i.s, Tday 28, PJO::, 

See Eng. Pat. II A 19 of lOdd ; this .lounia), 1903, 114 1. 

— r. E. p. 

Beer; ]\Ianufaetnre of a Non- Ahudiotie . V. Laj)p. 

Er. Pat. 332,104, May 2<:, PJ03 

See Eng. Pat. 1 1,223 of 1903; this Journal, 1903, 921. 

-1\ E. H. 

Alcohol; Apparatus for the (hmtinuims Rectification of 

, Fk A. Barhet. 'rwelftli Addition, dated April i, 

1903, to Er. I’at. 296,730, Eel). 1, 19tH). (Se<> also this 

Journal, 1903, 164, 134, 815, and 923.) 

A siMvr.iriKD apparatus is described which has only one 
heating arrangement at the base <'f the apiitiratus, and only 
one exit for the residuary spent H<piors. It also avoids the 
objection, present in the earlier forms, that all the alcoholic 
vapours of the phlegms or wines are obliged to he scrubbed 
through plates on which the fusel oils are at a inaxnnuui 
degree of concentration an<l contamination. — ,1. F\ B. 

Distillation and Continuous Ueetijieation ; Revotvirnj 

Apparatus for . J. (L A. Ap[ c. Er. Pat. 332, 67o, 

June 2, 1903. 

The apparatus consists of a steam heater, inside the dome 
of which is coiled an open spiral trough, wound conically 
from the centre downwards. This does not completely till 
the dome, so that it leaves a narrow annular channel 
hetweeen the, outside of the spiral and the inside of the 
steam heater. The various convolution.s of the spiral 
trough are tightly cemented togither. A socket in the 
dome ot the steam heater supports two concentric hollow 
shafts, around which three chambers arc arranged, 'i Ik* 
inner cliamber communicates with the open spiral trough, 
which serves as boater for the liquid to be distilled, wliich 
is run into its centre through a pipe loading trom the out- 
side of the apparatus, the inflow of liquid being r<*guhvtvd 
by a Cock. The inner chamber is surrounded by the second 
and third chambers, Avhich leave a narrow annular span; 
between each other. Inside the top of the inr,er clmiuhor 
is placed a hi'llow' ArchimedeaM screw, through which tlu* 
hot vapours from the top of the it.iier chamber flow down- 
WL'irds, a current of cold liquid being simultHneoiiHly 
circulated round the screw in tlu* opposite din ction, the 
liquid serving as cooler, and being thereby preheated. 

The apparatus works as follows : — I'lie w ater in the steam 
heater is boiled, and beats the liquid run into the socket in 
the centre of the open spiral liealcr. ^J’he liquid rises 
through the central shafts, becomes warmed by circulating 
round the Archimedean screw', and rises to I he top of the 
inner chamber. U is now at such a tca.peraturc that the 
ethers and light alcohols are volatilised, and the.se jmss into 
the tpace between tlie second and third chambers, where 
they condense, and the liquid produced is jlrawn ofl at the 
bottom. The heated liquid returns from the top of the 
inner chamber, through the other hollow shall, to the centre 
of the open spiral trough, and flows in this from the centre 
to the circumference, being heated in its passage by the 


steam given off from the steam heater, which flows ovtu* it 
in the opposite direction. The open trough therefore 
HCt.s as a dephlegmator, and all tlie alcohol is boiled off. 
Any water remaining, falls into the steam heater from the 
end of tlu- spiral trough. The alcoholic vapours rise tt» the 
top of the inner chamber, ami enter the Archiiu(‘dean screw', 
through which they flow Irom the top dow'invard'*. 4‘hey 
arc here cooled by the current of liuuid eirculatiiig round 
t-lie screw, and fiai-tional coiuh-nsation takes place. At 
various parts <»f the circuuiUTcnce of the An himedean screw 
are hides cojinimnicafiug tliiough pipes uith a «listributor, 
and the various fractions of (In* distillate are thus separated 
an<l drawn oti. — L, F. (L 

Alcohol; Froeess for Denaturing . Soe. \’i*?i’ieux 

pere i ( fils. l*'r. Fat. 332,620, May 29, I9n;;. 

rmc denaturing agt*nl is eoinposed of a mixfiirc of the 
essential oils of turpentine, l,.‘>00c.c. ; thyme, 100 e.c.; 
rosenuuy, loo e.c. ; ami spike, 10() c.e. 'I’he misture is 
adiled in the proporliou ot 1,800 c.(.*. to 98 ' 2 litres of 
alcohol. — I. F. B. 

XVIII.-FOODS; SANITATION: WATEE 
PURIFICATION, & DISINFECTANTS. 

(.1.) — FOODS. 

('heese- Rijunnip ; Rennet Fnztfme as a Factor in . 

L. L, van Slyki-, 11. .\. Harding, and ]<!. B. Hurt, New 
York Agri<*. lAp. Stat., Bull., 1903, [233], 67 — 96. 

IvM-Kiti.MKMs were carried out for the pur|)OHe of aseer- 
taining to wli.it extent the formation of soluble nitrogen 
compounds in cheese ripening is due to tlu* nuinet extract 
used in cheese-making. Wheri; necessary, all milk en/.ymes 
were destroyed by heating the milk, and other organisms 
w'ere rendered inactive by the addition of chloroform. Acid, 
when desired to be present, was adiled in the form of pure 
lactic acid The act on of rennet extract in cheest* was 
stmlied by comparison with commercial pe))sjn. 'I’hey were 
found to act essentially alike in forming soluble nitrogen 
corapouiula when compa?*ed with eu(*fi other in flu; case 
of milk, cheesf, and para<*HSejn ililactate. Tlu; products 
, formed by both consisted mainly of paraiiuelein, caseoses, 

' and peptones, with small amounts of amities, and no 
ammonia. lu every experiment made, the iiresencc of acid 
was necessary for action to take place, Uetinct en/yine is 
stilted to be rciilly a peptic feiment. Ls action does not 
appear (o extend to the forniiition of compounds that 
produce the flavour of cheest*. — \V, F, S. 

Cheese-Curiny at Different Temperatures. L. L. van 
Slyk**, G. .\. 'inith, aiul F. B. Hart. New York Agric. 
Exp. .'^tiit., Bull., 1903, {231 J, 97—121. 

('iiEK.'sE cured at 40' F. was superior in qiuluy to the same 
kind cured al higher temficratures. 4'he difference in 
(juiility wuM confiimd, in most cases, to flavour arid texture, 
till* eulour and finish undergoing liitle or tio change. 
Goveiing the elieese W'il h solid paraftiri iiNo iiuproxfd its 
tpiality, and, by preveiir.iug Itiss of moisture, led to a larger 
yield of finislu*d product. 'I’he amount of wafer soluble 
uiirogt'iious (-ompoumib, such as C'l-eoses, peptones, amines, 
iiiul amuioiiirt. was found to increase with the age of the 
cheest* iirul with the temperature at which it w';is cured. 

- \V. F. S. 

(Jheesr- Ripeniny ; ( 'auditions A ffeciinyt 'hemieal (Jhanyes 

in . L. ij. van Siyke and F, B. Hart. Nb*w York 

Agric. Lxp. Slat., Bull., 1903, [236], 133 — 163. 

The following aie some of the more prominent conditions 
which influctiee the chemical changes tiiking jilace in cheese 
during the ripening process : — 

77wi<'. — The soluble nitrogenous compounds increase as 
the chc«‘fie ages ; about two-thirds are formed duriug the 
first three months, and over 90 per cent, in the first nine 
inonth.s of an 1 H. month period of ripening. 

Temperature. — Soluble nitrogenous compounds slowly 
increase in jiroportion to increase of temperature. Amino 
compounds and ammonia are more abundantly formed at 
i higher temperatures. 
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Moisture , — A cheese containing more moisture generally 
contains larger amounts of soluble nitrogenous compounds. 

Size . — Ripening takes place more quickly in large than 
in small cheeses. 

Increasing quantities of salt retard ripening. 

Different Amounts of Rennet. — Larger quantities of 
soluble nitrogenous compounds, such as paraniiclein, case- 
oses, and peptones, are produced in a given time, in the 
presence of increasing amounts of rennet extract. 

Acidity. — Although a certain amount of acidity is 
necessary for ripening to take place, the exact relation of 
acidify ro ripening has not heeu determined. 

Injiuence of Products of Proteolysis. — The accumu- 
lation of soluble nitrogenous compounds in cheese appears 
to diminish the action of the agents causing the changes, 
so that the cheese ripens less rapidly after the first period. 

High temperatures in <jhee8e-rip(‘ning favour the pro- 
duction of a crumbly, dry, mealy texture, and also the 
formation of holes. Exccssivt' moisture with a moderate 
temperature, results in a pasty, soft cheese. Excessive use 
■of rennet also produces a pasty texture. Large amounts 
of salt, or excess of acid, cause dryness, harshness, and 
hardness. These latter faults may he overcome, to some 
extent, by storing the cheese for a long time in a moist 
atmosphere, at a temperature between 40*^ and C)(f F. 

— W. P. S. 

Cheddar Cheese ; The Role of the Lactic Acid Bacteria 
in the Manufacture and in the Early Stages of Ripening , 

of . II. A. Ilardiug. Xew York Agric. Exp. Stat., 

Bull., 1903, [237], 165—180. 

The lactic acid bacteria which are always present in factory 
milk check the growth of other forms by breaking up the 
sugar into acid, chiefly lactic acid. They finally make up 
more than 90 per cent, of the total number of bacteria 
present in the milk and cheese. The acid produced by 
these bacteria hastens the curdling action of the rennet, 
and conihiiies with paracasein to form at least two different 
compounds — paracasein moiiolactate and paracasein di- 
lactate. 'I'he former conipouni is found in large quantities. 
This formation is necessary foi’ the activity of the rennet 
pepsin. It is shown that all the observed changes, up to 
the point w])ere the digestion by the rennet cea.ses, are 
either the direct result of the action of these bacteria or 
are largely influenced by bacterial action. — W. P. S. 

Milk ; Determination of Formaldehyde in . 

B. H. Smith. XXIII., page 1260. 

Foodstuffs ; Application of Yeast in the Analysis of . 

E. Prior. XXIII., page 1260. 

English Patents. 

Proteids from Non-Nilrogenous Bodies ; Process of Sepa- 
rating . J. Oarstairs and The Allrich Guano Co., 

Ltd. Fng. Pat. 7770, April 3, 1903. XV., page 1251. 

Bran or other Material Produced from the Skins or 
Fibrous Tissues of Wheat and other Cereals; Con* 

diiioning or Improving the Quality and Colour of . : 

E. Cooper and J. Westgate, Liverpool. Eng. Pat. 8091, ; 
April?, 1903. 

A KKGULATED siipply of au oxidisiug, bleaching, or steril- ; 
ising gas, e.g.^ sulphur dioxide or chlorine, is made to act | 
upon the material in a conveyor or other apparatus, so that j 
each particle receives the same amount of treatment. [ 

— C. A. M. 

United States Patent, 

Milk ; Process for Making Dry Condensed . H. S. 

Hopkins Bainbridge, N.Y,, Assignor to Casein Co. of 
America, N.J. U.S. Pat. 742,322, Oct, 27, 1903. 

Skimmed milk is reduced to a dry or powdered state, and 
is then mixrf with a suitable percentage of butter-fat from 
which the casein and other foreign substances have been 
removed by heating and aeration.— W. P. S. 


(^.)— SANITATION; WATER PURIFICATION. 
English Patents. 

Fatty Matters and the like from Liquid or Semi Liquid 
Material [Sewage Sludge, tS-c.] ; Process for the Ex- 
traction and Recovery of . J. Garfield. Eng. Put. 

25,876, Nov. 25, 1902. XII., page 1219. 

Waters; Process for the Sterilisation and Purification nj 

Potable and Residuary . M. Duyk, Ixelles, Brussels. 

Encr. Pat. 15,425, July 11, 1903. Under Interuat. Conv. 
July 11, 1902. 

See Fr. Pat, 328,304 of 1903 ; this Journal, 1903, 900. 

— r. F, B 

United States Patents. 

Carlmge ; Proce.<fs of Treating . E. S. Peck, Newhurg, 

Ohio. U.S. Pats. 742,224 and 742,225, Oct. 27, 1903. 
The garbage is cooked in an air-tight receptacle by means 
of radiated and direct heat. Water and volatile matters are 
removed from the receptacle through an exhaust pii)e. 
After passing a heated gas through the cooked garbage, the 
latter is withdrawn, and compressed to remove the remaining 
liquid portion. The oleaginous matter is extracted from 
this liquid, which is then rc-mixed with the residue and the 
mixture dried. The expressed liquid, obtained from cooked 
garbage according to the process just described, is evapo- 
rated to ** stick,” which is then added to the pressed residue 
and the re.sulting product dried. — W. P. S. 

Garbage ; Process for Treating . E. S. Peck and 

W. M. Scott, both of Newhurg, Ohio. U.S. Pat. 742,226, 
Oct. 27, 1903. 

The process consists in cooking raw garbage with the 
expressed liquid from tnnk residues (see U.S. Pat. 742,224, 
above) in an air-tight receptacle. The volatile matters 
are drawn off by an exhaust pipe, and the residue removed 
from the receptacle, compressed and dried. — W. P. S. 

XIX.-PAPEE. PASTEBOARD. Etc. 

United States Patent. 

Pyroxylin Compound. K. C. Schiipphaus. Brooklyn. 
N.Y. U.S. Pat. 741,554, Oct. 13, 1903. 

SoLunLE pyroxylin is gelatinised by treatnumt with a 
solvent and one of the following compound ethers : — 
methyl-isobutyl ether, ethyl-isobutyl ether, methyl-isoamyl 
ether, ethyl-isoamyl ether. “ Pyroxylin compositions” are 
also prepared by mixing pyroxylin with one or more of the 
following compound ethers; — etbyl-isohutyl ether, ethyl- 
isoamyl ether, ethyl-isopropyl ether, propyl-amyl ether, 
propyl-butyl ether, butyl-amyl ether. — T. F. H. 

FiiENCH Patents. 

Nitrocellulose and its Compounds ; Process for Diminishing 

or Preventing the Inflammability of . P. Nogu<'^.‘^ 

and H. M. Proveux. Fr. Pat. 328,054, Aug. 9, 1902. 

Nitrocellulose is treated with an aluminium salt 
(preferably the acetate). When the resulting compound 
is incorporated with camphor, a non-inflammable, celliiloid- 
likc substance is obtained, to which the name apiroXd is 
given. — T. F. B. 

Nitrocellulose and its (Compounds ; Process for Diminishing 

or Preventing the Inflammability of . P, Nogui^s 

and H. M. Proveux. First and Second Additions, dated 
Aug. 30, 1902, and Feb. 25, 1903, respectively, to Fr. Pat. 
328,054, Aug. 9, 1902. 

Pure alumina, especially in alcoholic solution, is substituted 
for the aluminium salt of the principal patent (see preceding) 
The second addition claims the addition of barium chloride 
(10 to 20 per cent, of the total weight) to the mixture oi 
nitrocellulose and alumina. This is said to facilitate 
mixing.— T. F. B. 
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XX-PINE CHEMICALS. ALKALOIDS. 
ESSENCES. AND EXTEACTS. 

A 7 iilop^/rifi^ an6? Phenuhnethf/ln nilinop t/r azole, A . Michuelis 
and K. Hepner. IJer., 1903, 36, [>d], 3271—3279. 

Tuk authors hsivt^ found that the bodies, de.scrihed us iminn- 
pyrine and anilopyrine, obtained by Miehac lis and (binkel 
(this Journal, 1 9ul, 502) by heating the chloride of anti- 
pyrine with aininoninin carbonate and aniline respectively, 
were wrongly named. 'I'hey differ from tlie true bodies of 
those names by containing CH2 less, and are correctly 
described as \-phen^l-3inrthyl-^)-armiiopt/rnzoh' and 1- 
phentjl-3-methijl-r7-(iniliiinpyrazolc. It is inferred that the 
true imino* and anilo-pyrine are first produced, but that 
these are decomposed at the temperature of the reaction, 
with elimination of CHj in the form of melliyl chloridi*. 
When the methyl iodides of these two amino-pyra/.ol(“.s are 
treated with caustic soda, they are converted into the imino- 
pyra/.olcs, i.c., iminopyrine and anilopyrine respectively. 
Conversely anilo-pyrine is converted into the corresponding 
.O-anilinopyrazole by heating with ammonium chloride. 
Anilopyrine has a strong basic reaction, an<l I'oiiibines 
readily with methyl iodide. — J. F. R. 

\~PhenyU2 . 3-dimethyl-U-iinuiopifrine. V. Stolz. 
iler., 1903, 36, [U]. 3279—3290. 
ruifi abovt! body, termed for brtivity imhiopyrine, is obtained 
by heating antipyrine chloride with atiucons ammonia at 
100'^ C. ; the reaction proceeds, however, slowly at the 
ordinary temperature. Iminopyrine is a strong secondary 
base which absorbs carbon dioxide from the air, forming a 
stable carbonate. The hydrogen of the imino grou[> may 
be replaced by alkyl or acyl groups. The alkyl derivatives 
may lie prepared by treating antipyrine chloride witli alkyl 
amines. The acyl derivatives arc generally strongly ba‘<ic. 
Corresponding iminopyriues may he prepared by treating 
the chlorides of substituted antipyrines with ammonia, 

— J. F. n. 

Cinvhonicine i New Isomerhation of . Z. II. Skraup | 

and W. Egerer. XXI \'., page 12G2. I 

I 

Myi'isticin ; Constitution of . H. Thoms. Her., 1903, ! 

36, [IJ], 3f4G-^ 3451. 

F. W. Semmlkr attributed to myristicin, which he isolate^! ' 
from mace oil in 1890, the constitution of a (l)-butenyl , 
(3,4)-raethyleiiedioxy-(.5)-metlioxybenzene. Subsequent : 
iuvesiigatiou, however, inclined him to substitute an allyl j 
group for the butenyl nucleus in the myristicin molecule. 

The author bus confirmed the jiresemie of the allyl group 
in myristicin, which may therefore bo represented by the ‘ 
formula — 

CcHj.(CU2.CH:CU3)(1).OoC1I.,(3.1).OCH.,(5). 

By prolonged heating in alcoholic solution with alcoholic | 
potash, myristicin was converted into isomyristicin, m. pt. 
44^ — 45*^ C., which has the constitution of a ( l)-propeiiyl- 
3 . 4-inethylenedioxy-5-methoxybenzene — 

(CH : CH . CH 3 ) ( 1 ) . OaCH.,(3 . 4) . OCIl 3 ( 5 ). 

— J. O. B. 

Parsley Oil, Fr€ach ; The Phenol Esters of [^Presence of 

Myristicin in ]. H. Thoms. Her., 1903, 36, [13j» 

3451—3456. 

Apiol is easily obtained from German parsley oil by 
cooling, when it readily crystallises out. With French 
parsley oil, however, separation by this means is not easy, 
since the oil frequently fails to show any signs of 
crystallisation at low temperatures. The author finds that 
this difference is due to the presence of a large amount of 
myristicin — 

CaHj . CjHjC 1 ) . O 2 CH jC 3 . 4) OCHs(5), 
accompanied by a relatively small quantity of apiol — 

C,H . 0,H,(1 ) , OCH,(2) . 0,CH,(3 .4)0011^5), | 

in French parsley oil, whilst in the oil of German parsley, I 
apiol is in preponderance. ' 

The French parsley oil examined had the sp. gr. 1*017, I 
and the [a]i, « — 6*7^ Treatment with sodium carbonate I 
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removetl U OSUI per cent, of an acid, m. pt. 62^ C., which 
was prol);ihly palmitic acid. Caustic potash solution 
removed ()'0,>ln per cent, of a substance resemhling cresol 
in odour, which was prohatily a mixture of several phenols. 
1 lie oil was ttieu fruetiouated, below KKFC. Ht normal pres- 
sure ; above that temperature, under reduced pressure. Under 
flie>e comlitinns 3()() gnus, of the oil gave 70 gnus, boiling 
bet\ieen l.)S^ — 1(U)' ( '. midiT 7G0 miu. pressiiie; 40 grins, 
under 1< iiim. at l.'‘»3‘^ ( ; .■)H grins, under 17 iiiin. at 
1.)3®--1.»7 ; H) grins, under 17 mm. utl.'iS' — 170'^C..; 

It grins, umler 2 inm. at 1 53 —1 GiF ( ; and 15 grms. 
iimler 1 *4 mm. at IGO ~ -I 80 ‘ C. The liigher boiling fractions 
wer<‘ loimd to be poorer iii hydrocurbons, but richer in 
methoxyl, than those obtainiMl at lower temperatures. The 
larger high boiling fraetioiifi approach more and more nearly 
without, however, exactly attaining the constitution of 
apiol. The first fraction was proved to consist mainly 
of pinene, idtuititied by its optuMl rotation, and the formation 
of ilie uitrosoebloride melting at 105'’ C. From its bromo- 
deiivatives, and its nietlioxyl content, thi‘ third or major 
fraction was found to consist chiefly of myristicin, which 
was eonyerti'd into isoin) risticiti by treating u portion of 
the fraction with alcoholic potash. The isomyristicin thus 
obtained, ni. pt. 4t’ — 4.'’)^ was proved to ho identical 

with that derived Irom mace oil. The preseriee of myristicin 
in h'reneh parsley oil thus demoustrated, accounts for the 
formation of ni yiisticinie acid on oxidation, as shown by 
Bignani and Testoni, who pnjhably worked witli parsley 
<»il of French origin. The last fraction, wluui “sown’*' 
with n crystal <d apiol, gave a crop of crystals of that body. 

-J. O. H. 

1 haseoliuuitin y the (^yanoyenetic Clucoside of Phuseolus 
lunatus, W. R. Dunstan and T. A. Henry. Froc. Hoy. 
Sue., 1903, 72, 285 -291. (See this Journal, 1903, 
1207.) 

Fiiaskolunatin, which is not contained iu the seeds of the 
cultivated plant, but only in those of the semi-cultivated 
and wild plants, was found to have the composition 
CjoIIiyOoN, and to be the dextrose ether of acetone cyan- 
hydrin. It has an optical rotation, [a]„ =» — 26*2'’. On 
hydrolysis with aciils, it ileeomposes according to the 
equation — 

<1oR| 7<>0>'' ^ -r (Cll3).,(:()+ HGN. 

ro.se. Acetoiio. 

When phaseoluu.itin is heated with an aijuuous solution of 
alkali, ammonia and a new acid glucoside, phaseolunalinic 
arid, which is the dextrose eilier of a-hydroxyisobiityric 
acid, are formed — 

(CH,)20(CN)0. 0011^0,+ 2H2O - 

(CIl3)/:(COOH).().CoH,iO, 4- NH3. 

The latter undergoes hydrolysis by acids according to the 
equation — 

(CH3)2(;(G0()H)().C«Hu 05 + HaO - 
(CH,).,C(C()0I1),0II + OJTjaO,. 

—A. S. 

LarLrmic Acid; Identity of , ivith Maltol. A. 

Peratoner and A. Tonriburello. Her., 1903, 36 flSl 
3407—3410. * ^ 

Tiir authors show that the substance isolated in 18G1 from 
the hark of the larch by Steuhouse, and termed by him 
larixinic acid, is identical with the maltol isolated by Brand 
(see this Journal, 1894, 1215) and by Kiliani and Bazlen 
(see this Journal, 1895, 378) from roasted malt, and after- 
wards shown by Feuerstein (this Journal, 1901, 826) to 
exist iu the needles of the white fir. — T. JI. P. 

Cinnamomiim Pedatinet vium of Fiji ; The Constituents of 

the Volatile Oil of the Bark of . E. Qoulding. 

Proc. Chem. vSoc., 1903, 19, [270], 201. 

On distillation with steam, this bark yields nearly 1 per 
cent, of a volaiile oil which is almost colourless when first 
distilled, but gradually assumes a yellowish-brown colour. 
It has a sweet aromatic odour, a pungent spicy taste* 
sp. gr. 0-9G4 at 157l5^ [a]„ =» -4*96'’ and « 1*4968! 
Its chief constituents are; a terpene, C,oH,-, havinir 
asp. gr. of 0*8G59at 157157 [a]^ -17*72®; linalo^ 

safrol; and eugenol. Approximately the proportions are 

D 2 
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as folio WH : — terpeue, 15 — 20 per cent.; alcohols, 30 per 
cent.; efeters, 1'5 per cent.; safrol, 40 — 50 per cent.; 
eugenol, I per cent. ; and apparently about 3 per cent, of 
eugenol nictbyl ether. 

Bismuth ; Colorimetric Determination of . 

r. riiines. XXIII., page 12.50. 

Formaldehyde ; Comparative Study of Methods of 
Determining . 11. H. Smith. XX ill., page 1260. 

Malonic Acid and its Salts ; Determination of , by 

Potassium Permanganate. K. Dniaiul. XX II I., page 
1260. 

E.N’omsH Patent. 

Saccharin ; Manufacture vf . R. J. R. Milk, London. 

From II. Rjirt'iev, Lyon - Moiiplaisir, Fiance. Eng. 
Pat. 9322, April 24, 1903. 

o-Tou’ENE snlphonamide is converted into saccharin by 
electrolytic oxidation in presence of permanganate. A 
solution of potassium permanganate* and caustic alkali is 
placed in the anode coinpartment of the cell, and heatt d to 
40 ' — 50 ' (1. A solnlion of o-toluene sulphoramidc, also 
mixed with caustic alkali, is then added in successivi^ 
portions to the perinanganate solution, “ a eurr« lit of 
300 amperes hclow 2 volts” being maintained. The 
addition of the amide sidution is so regulated that the per- 
manganate is regenerated hy the action of the current as 
fast as it is reduced, the proportion of permanganate used 
being only onc-sixth of that necessary to effect the oxidation 
unaided. — J. F. R. 

UNiTKD States Patknt.s. 

Glycerin and Acidylaied Deriratives of Aromatic Bases ; 

Process of Producing , and the Product thereof 

O. Liebrich. IJ.S. Pat. 711,585, Oct. 13, 1903. Xll., 
page 1250. 

Acetic Acid; Process of Making . J. G. Behrens 

and A. Behrens, juu., Rreinen. U.S. Pat, 741,015, 
Oct. 20, 1903. 

See Fug. Put. 22,090 of 1902 ; this Journal, 1903, 1 10. 

— T. F. R. 

XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Enolish Patents. 

Photographic Emulsions; Manufacture and Production 

of Sensitice. . H, E. Newton, London. From The 

Furbeiifahr. vorra. F. Bayer and (‘o, Klberfeld. Eng. 
Pat 25,821, Nov. 24, 1902. 

Skk Fr. Put. 320,468 of 1902 ; this Journal, 1903, 820. 

— T. J^\ R. 

Photographs in Natural Dolours o?i Paper, according to 
the 'J'hree-iJolours Process; Process for the Manu- 

faeture of Unfading . \X . Heichel, llauiburg- 

‘Pblenhorst. Eng. Pat n3.*.0, March 19, 1903. 

Tiikee prints arc made from the negative on a silver 
chloride paper containing also sirontium or magnesium 
chloride. 

A yellow print is obtained hy bleaching one of tlie above 
prints in a solution of pota.ssiuiu terrieyanide (1 part) and 
a solubh* lead salt (e.y., the acetate, 1 ’5 parts). The print 
is waslied in dilute acid and immer.‘<ed in a .solution which 
will give a y ellow precipitate witli lead fenicyaiiide 
chromate or vanadatt*) ; 0-6 part of pota.ssiuni chromate 
may he used. 

The red print is made by immersing a second positive in 
a solution of geld thiocyanate (1 pan), .sodium iodide 
(1 *2 parte), and potassium carbonate (2 pans). The blue 
print is prepared by treating the third positive with a 
slightly acid solution of ferric chloride (1 part) and 
potassium ferricyanide (1*65 parts). 

The thr#P prints are transferred .successively to a waxed 
glass plate, from which the complete photograph is 
transferred to paper or any other support. — T. F. R. 


United States Patent. 

Photographic Plate, and Process of Making same. A 
Eichengriin, Elberfeld, and J. Preebt, Hanover, i\6sigiior 
to Farbenfabr. of Elberfeld Co., New York. L'.S. Pat. 
742,405, Oct. 27, 190.3. 

See Eng. Pat. 22,727 of 1901 ; this Journal, 1902, 1411. 

— T. F. B. 

XXII.-EXPLOSIVES, MATCHES. Etc. 

Phosphorus; Schenek's Scarlet , and its Applieatuni 

in the Manufacture of Matches, Marqiiart. Zeits. Elec 
trochem., 1903,9, ^^9-- (‘See this Journal, 1902, .IGS ; 
1903, 494.) 

The bright red or scarlet modification of phosphorus i- 
readily formed in the presence of solvimts which act at tli.' 
same time a.s catalyscrs. The most suitable solvent i.s plio>- 
pliorus tribi-ornide. Tlie scarlet pbospliorus carries down 
with it some of the solvent and other foreign substance.*-, 
and, if sulphides of phosphorus he preiieut, tlie product 
obtained a})peai-s to be hientieal with the so-called red 
phosphorus 8ul])liides of Berzelius. The product is eoi. 
verted by ammonia into a black substance, which, howtivei, 
again changes to red phosphorus when boiled with water 
or acid. Witli alcoholii*, potash a dark red solution i> 
obtained, just as in the ease of white phosphorus. Scarlet 
plio>pborus, which i.s pt'rfeelly noii-jioisonous, is stated ti 
form an elhcient substitute for white phosphorus in tlie pro 
duetion of “ strike-any where ” matches (see luig. Pat. 1 1,503 
of 1902 ; this Journal, 1903, 76t0- The author points out 
that nearly all the so-called compounds of phosphorus which 
have been proposed as suhstiiutea for white phosphorus, 
will answer the usual tests for the latter substance. — A. S. 

Phosphorus Sesguisu/phide ; Further E.rperiments with 

. E. G. Clay ton. Proe. Chem. Soe., 1903, 19, 

[270], 231—234. 

In a previous communication (this Journal, 1902, 1042) 
it was shown that commercial phosphorus sesquisulpliide 
of good quality had been found to give tio reaction witli 
Mitscherlich’s test. With tlie object of studying under 
what conditions oxidation, or a similar change, is pro 
moted, and whether, hy keeping, this compound acqui»v^ 
the property of yielding a luminous vapour wdien distdiid 
with dilute sulphuric acid, the author has exposed speci 
mens, which had ]>reviously given negative re.^ults, for 
various periods under dilTerent conditions, the products 
being then subjected to Mitschcrliidi’s test. 

Fioni the results of Ids experiments, it is evident that 
good commercial phosphorus sesquisulphide undergoes 
little change if preserved in air of average dryness in 
nearly tilled, well-closed vessi'ls, hut that the progress of 
the oxidation is appreciable in a damp atmosphere or in 
imperfectly closed vessels ; this action takes place par- 
ticularly rapidly in air saturated with moisture, and perhaps 
to the greatest extent in the presence of acid vapours, 
especially such as nitrogen peroxide. 

C'omparaiivc experiments were made with yadlow jihos- 
phorus, from wliieli a luminous vapour passed over almoM 
as soon as distillation began. With pliorphorus sesipii- 
sulphide, on the otlier hand, the pliosphoresceiiee in mof-i 
cases was seen only after tlie pressure had beeeii diminishe'l 
by the removal of tin* lamp, and after a eonsiderah!' 
proportion of the liquid luiil distilled over. 1'he author - 
exp(*rimeiits confirm J. ]\Iui and F. Schaffer’s observation 
(this Journal, 1903, 511) that the glow' differs from that 
of yellow phosphorus. 

XXIII.-ANALYTICAL CHEMISTRY. 

JNORGA NIC—QUANTl TA TJ VE. 

Argon in the Atmo.sphere ; Besults of Determination ;/ 

. H. Moissan. Coraptes rend., 1903, 137, [^' j’ 

600—006. 

I The amounts of argon found varied between 0 - 9318 au l 
0*9492 per cent., both these limits being found in the aii 
from above the Atlantic Ocean. Other results were -- 
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l.oiulou, 0*9325 per cent.; Paris, 0*9319 ainl 0-9337 per 
cent.; Berlin, 0*9323 per cent.; the top of Mont Hlanc, 
0*9327 and 0*9352 per cent.—'f. P. B. 

Boric Acid on Iodides; Action of , and its usr fur 

Separating Iodides from Bromides and (dduridrs. 11. 
Baubigny and P. Rivals. CoTn[»tes rend., 1903, 137^ 
[17], 650—653. 

PuRK boric acid lilunates hydriodic acid from iodide 
holiitious in the cold, wliilc it only decomposes hot, satu- 
rated solutions of bromides and cldorides. Tin se f;n |s an* 
applied to the separation of iodine from a mixture of halo;x^m 
salts as follows : — 100 c.c. of the Kalt solution a ro heated 
with 10 grms. of boric acid and 0*2 — 0-4 grm. of the pa''te 
(“ M1UO4, IloO ”) formed by reducing a solution of a per 
luanganate with alcohol, washing the precipitate, and drying 
30^ — .10^ C. Tim iodine is colleeted in a solutiim of 
alkali, containing a small quantity of sodium sulpliitefio 
decompose any hypoio<litc present), and tlie iodine estimated 
as silver iodide. — T. F. R. 

i'arbon Dioxide in the Presence of ('hlurine : Determina- 
tion of . C. Offerliaus. /cits, angew, Cheni., 1903, 

16, [43], 1033 — 1034. 

As electrolytic chlorine always contains earbon dioxide, 
sometimes as much as .) per eimt,, the following methods 
are described for determining the latter : ---'I'he imxcii gase.s 
were stored in a glass gasometer, and iven- led tlirongh 
concentrated sulphuric acid liefore passing into the ihiiite’s 
burettes in whieh the analyses wme carried out. 

1. A known volume of tin* gas was treated in a bnrette 
with potassium iodidi* solution and (In* liberated iiuline 
titrated as u.sual, the necessary corn'Ctions for temperature 
and pressure being made. In a second luinUte, tlu; chlorine 
;ind earbon dioxide were lioth absorbed by N/'i sodium 
hv<lroxide solution. On measuring llu- uuabsorbed residue*, 
the volnme of tlie clilorine and earhon dio\i<le logetlicr was 
obtained, the earlion dioxide being then found by differeneo. 

Vllowanee was made for the I'aet that the residue of gas 
was measured when moist. 

2. 'fhe earlion dioxide and elilorim* Mere absorbed in a 
burette by exactly I.) e.e. of a N’/o sodium livdroxide 
solution, the amount of earlionate in nhich had been 
previously determined. 4’he alkaline solution was then 
shaken with 5 to lO c.c. of 3 per emit, hydrogen peroxide j 
solution, to convert the hypochlorite into ehloiide (Xa(K 4 4- 
B0O2 ~ NaCl + HoO + 0.2). After making the solution 
u[) to a known volume with water free from carbon dioxide, 
the amount of carbonate in it was defermined. 

'rhe aiithot* states that chlorine cannot be <letcriuiu<’d 
by absorbing the gas Iq sodium hydroxide solution and 
titrating the hypochlorite formed, as some chlorate is always 
produced, even when dilute sodium hydroxide solution is 
employed. — W. P. S. 

Persulphates ; Oxidation of Organic Substances by , 

in Acid Solutions [^Deternunati<m of Halogens'^. M. 
Dittrich. Ber., 1903, 36, [13j» 33S:»— 3387. 

Bksidks complex cyanides (this Journal, 1903, 883), many 
other organic substances, especially of the aliphatic series, 
are destroyed by ammonium persulphate, leaving any 
metals they contain in a form suitable for analytical deter- 
mination ; aromatic compounds react less easily. In 
particular, many compounds containing halogens, both 
aliphatic and aromatic <lerivatives, are destroyed by persul- 
phate in acid solution when heated, evolving the halogen ; 
and if silver nitrate be added to the solution before reaction, 
the whole of the halogen is retained as silver coinpound, 
and can be accurately determined. The method is being 
further worked out. — J. T. D. 

Gold in very Dilute Aurocifanide Solutions; Jiapid 

Method of Determining . tfames .Moir. J. Chem. 

and Metallarg. Soc. of Boulh Afi ica, *Sept. 1903. 

The present method of determining gold in working cyanide 
soloiions by evaporation and tire-assay is too slow lor 
practical use ; even the precipiiation mctliods which have 
been introduced in order to hasten the process, require two 


hours for completion. The following process takes only 
about 20 miiiute.s, and is as accurate as tlie lire-assay if 
Morked with equal ran*. 

loo c.c. of the solution an* boiled for two minutes witli 
about 1 grm. of sodium peroxide, to destroy cyanides. Next, 
t wo tlrops of J 0 per cent, lead a<*etate solution aro added, and 
about 0*2 irrni. of aluniiiiiiim powder is .stirred in. Metallic 
l»*ad is thii.s preei jiitated , and the Hold is also extracted by 
the galvanic aetimi, 'I'he wlmle is filtereil when the 
aluminium has di.ssolved (the liltrate being free from 
cyanide as well as gold). riie hliiek jireeipitate is dissolved 
ill 10 e.e. (»f boiling 60 jier cent, ayua regia, and treated 
carefully with stannous chloride solution unlil the yellow 
colour IS bleached, whereupon tlu* purple lint (purjile of 
( ’assius) develops, juui i.s constant after a minute, it i§ 
then eompare<l with a set of arfilleial standards, after 
making the liquid up to 15 e.e. in a tube of fixed diameter, 
'fhe standard tub< s are tilled wiih a permanent imitation of 
*‘ piirph* of ('assius," made by mixing copper uml cobalt 
salts in the ri-qiiin'd proportion. 'I'licV are Htandardised 
empirically. 'I'he slnnle is (>asily visible with solutions 
e.irrying 1 part of gold per million, and by looking down 
the tiihi's (as in Nesslerising). 2 grains per ton (1 in seven 
millions) can be rh teeled. ( )f course, even less than this 
can be reeogni.sed, if more than loo e.e. of solution ho used 
at the beginning. 

The rationale of the jiroeess is to make the stannous 
chloride te.st (1 ) available for aurocyanitles, (2) suHieiently 
sensitive, (3 ) imlependeiit of the custoiiiary impurities, such 
as zinc ferroeyaiiide. 

If sodium peroxide he not ohfainahle, a 30 per (fcnt. 
solution of sodiii'ii hydroxide, containing 0 ' 1 pi*r cent, of h.*ad 
oxide, is made. 10 e.e,. of this are n<lde<l to 100 c.c. of the 
.'‘olution, and l>oiled for five minutes, since the destruction of 
cyanide by livdiolysiH and reduction is slower. Bart of the, 
••yanideis reduced to niethy l.unlne. The rest of the process 
is the same. 

(joid in ( 'i/anide S(dntions ; (^(dorimetric Detennination 

of . II. R. das.stl. Kng. and Mining J., 1903, 76, 

66 1 . 

'I'liK author finds that tlu*. “ purple of (kissiiis ” test cun he 
used for the colorimetric determiiiation of gold in oyanide 
solution**, if the cyanogen groiqi he lirNt destroyed. 'I'his 
elimination of (Ik* cyanogen can he ettected by means of : 
(1) potassium luomate and concentrated sulphurie acid; 
i'i) potassium hioinide, sodium or potassium peroxide and 
sulphuric ac.i<l ; and (3) Huee(‘ssive additions of strong 
ammonia scdiition atid concentrated sulphurie acid. 'I'lio 
; best method of carrying out the lest is a.- follows : — 10 c.c. 

of the cyaniitc .solution arc treated witli ti* 5 grm. of potas- 
! siuiii hromate, ami eoneentratcil sulphuric ueid is added 
: gradually until action begins. When the reaction i« com- 
plete, a .satiiiated solution of stannous chloride is adiled, 
drop by drop, till the solution is colourless, and the whole 
allowed to stand. Tim [lurple colour which forms is most 
intense after about half a njiniite. — A. S, 

Antimony Lead yXlloy:' ; Appearance of , after 

Solidijieation , and the Dif/iculti/ of obtaining an Average 
Sample, 11. Nis.serison and 1’. Sicdler. X,, page 1246. 

Selenium from Tellurium; Quanlilatire Separation of 

. (r. Bellini, (laz. chim. itah, 33, [l]» ^1*^ — *^1®* 

Chem. Centr., 1903,2, [H], 965. 

To a sedution faintly acid with hydrochloric acid and 
containing from 0*1 to 0*5 grin, of selenium and tellurium 
oxides, 5(r— 100 C.c. of a saturated solution of ammonium 
tartrate are added, and the liquid heated with hydrazine 
sulphate for 1—3 hours at 50^—60^ C. By thi.s method 
the selenium is reduced, but not the telluiiuin. When the 
reduction is complete, the liquid is heated to a somewhat 
higher temperature and the precipitated selenium colleeted 
ou a tared filter or in a Gooch crucible, washed first w’ith 
warm water, then with a little absolute alcohol, dried at 
105*^ ('. and weighed. In the liltrate the tellurium is 
precipitated by hydrogen sulphide, the precipitate washed 
ou a small filter with water, and the paper and precipitate 
j treated with fuming nitric acid of sp. gr. 1*52. The excess 
i of nitric acid is expelled by heating on the water-bath, the 
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residue dissolved in hydrochloric acid, the sulphuric acid 
formed by oxidation removed by means of barium chloride, | 
the tellurium precipitated by hydrazine hydrochloride ("see i 
this Journal, 1902, 1558), filtered olf, washed first with j 
water and then with absolute alcohol, dried at 105'" C. and j 
weighed. In five test analyses the results showed an i 
average error of — 0 001 per cent. — A. S. 

Zinc Ores; New Method of Determining Zinc in . ; 

F. W. Kiister and F. Abegg. Zeits. f. Klektrochera., 
1903, 9, [12], 836—837. 

Tue authors have previously (see this Journal, 1902, 1557) 
shown that zinc maybe very accurately determined volu- i 
metrically by Volhard’s proce-^s ; they now show how the 
zinc may conveniently be extracted from the ore for the 
purpose of this determination. From 0* 1 to 0*2 gim. is 
weighed into a porcelain boat and moistened with water. 
The boat is then placed in a hard glass tube about 20 cm. : 
long, and open at both ends, and this tube is im-erted in a 
combustion tube lying in a combustion furnace. A slow ! 
current of perfectly dry hydrochloric acid gas is ihen 
passed over the ore in the cold. When the reaction is ^ 
complete, the furnace is heated so that the whole tube is , 
gradually warmed to a temperature of 150^Ch Wh<‘n the ; 
mixture in tin; boat is dry, the temperature of the whole ' 
inner tube is raised to about .50(r C. 'I’he zinc chloride ' 
distils off and deposits completely and nearly pure in the | 
longer «)mhustioii tube, which is .still ke}»t at 150° (k The 
inner tube serv*'H to retain any material that spirts or comes ! 
over nicchanically from the boat. Finally, the hydrochloric I 
acid gas throughout the apparatus is displaced by hydrogen, ; 
and the contents of (he tube are cooled in an atmosphere of i 
that gas. 'I'hc inner tube and boat are removed, and the ! 
zinc chloride is rinsed out of the ctimhustion tube and ' 
titrated. It is well to mix about one-te»nh of its volume of : 
hydrogen with tlie hydrochloric acid gtis during the treat- ! 
ment, so that any iron present may he in the form of the | 
less volatile ferrous chloride. IJoth the hydrochloric acid ' 
and the hydrogen must be quit, drj and free from any i 
admixture with air, otherwise some zinc oxide will be 
foniicd, and this will not again he chloridisc<l under the 
conditions of the expeiiment. The zinc chloride depositing 
in the combustion tube is nearly pure, containing, at the 
worst, only a little cadmium chloride. Uesults arc accurate. 

-W. G. M. 

Nitric Acid in Metallic Nitrates ; Electrolytic Reduction 

of , to Ammonia. W. H. Easton. J. Amer. Chem. 

Soc., 1903, 25, [10], 1042—1044. 

Nitkio acid enu be reduced to ammonia quantitatively by 
electrolysis only in the presence of copper sulphate. 

The electroljsis is effected in a platinum dish under the 
following conditions : — I’otassium nitrate, 0*5 grrn.; copper 
sulphate, 0* 5 gnu. ; cathode, platiniira or copper plate of 
100 sq. cm. area; umpbres, 0- 15 to 3’0; time 1 j hours for 
3 ampbres, 8.j hotirs for 015 ampere ; volts, from 3 to 8 
according to ciiiTeiit strength; dilution, 150 c.c. ; .sulphuric 
acid, sp. gr. l-()62, 30 c.c. For a current of 1 ampere, 
24 hours is a sufficient time. When the reduction is com- 
pleCo, the liquid is evaporated to a small hulk and the 
ammonia is distilled off in the usual way — J. F. B. 

Nickel from Phosphate Solutions ; Electrolytic P red pita tioti 

of . W. T. Taggart. J. Amer. Chem. Sue., 1903, 

25, [10], 1039—1041. 

Nickel, free from phosphorus, can he completely precipi- 
tated from a solution of nickel sulphate containing disodiuiu 
hydrogen phosphate and free phosphoric acid. The deposit 
obtained under the conditions enumerated in the paper is 
equal to that precipitated by auy other known method. 
The time factor can be reduced by raising the temperature 
to 88° C. The success of the process depends greatly 
on keeping the electrolysing dish covered and washing | 
down its side frequently to supply loss by evaporation and 
to prevent nickel phosphate from separating out on the 
dish. I^kel cannot be separated from manganese, iron, 
alumininm or chromium in phosphoric acid solutions by 
this process. Chromium salts in presence of the electrolytes 
here employed are oxidised to chromates. — J. F, B. 


Silver from Antimony ; Separation of , by Electrolysis. 

A. B'ischer. Ber., 1903, 36, [13], 3345—3350. 

The only work yet published on this subject is that ni 
Freudenberg, who bases his process on the principle of 
variation of electromotive force. The author has exaraire i 
and improved Freudenberg’s process. The most suital)](‘ 
conditions with a nitric acid solution are (for about 
0*3 grrn. of each metal), a total volume of 160 c.c., con 
taining 5 grms. of tartaric acid and 2 c.c. of nitric acid oi 
sp.gr. 1*4, and a voltage of 1*35 volts, which should b(' 
raised after 3 hours to 1*45 volts. The operation can b. 
(tarried on either at the ordinary temperature or at 50° — 
60° (y. ; the complete precipitation of the silver requires, in 
the first case, 18 hours, with a current decreasing from 
0*05 to 0*01 arnpbre, and in the second case 8 — 9 hours, 
witli a current decreasing from 0*12 to 0*02 ampere. The 
deposited metal must be wiished withoul interrupting the 
current. The liquid from which the silver has hemi 
removed, is concentrated, made alkaline with pure sodiinn 
hydroxide, treated with 80 c.c. of concentrated sodium 
sulphide solution, and electrolysed at 60^ — 70° C., with nn 
E.M.F. of I ’3 — 1*6 volts, and a current of 1 — 1*5 amperes 
(pret'erably with addition of potassium cyanide; see this 
Journal, 1903, 926). 

In potassium cyanide solution, the antimony must hi' 
present in the pentavalent condition, or the tw'o metals will 
bo deposited together. Tlie very purest cyanide obtainable 
must he used, and must he freshly dissolved for the 
operation. In 150 — 160 e.c. of liipiid there should be 
3 — 5 grms. of potassium cyanide, and 0*5 — 1 ’0 grin, of 
tartaric acid. The voltage must not exceed 2 ■ 6, and the 
operation will require at the ordinary temperature 1 8 — hi 
liours (0*1 — 0*02 ampere), or, at 40° — 50° (h, 8 hoars 
(0*18 — 0*04 ainptVe). If quickly done, the washing of 
the deposited silver can he carried out after breaking the 
current. The determination of the antimony is carried out 
in 2 — 3 hour.s, exactly as in the (;ase of the uitihi acid 
solution. 

When tlic antirtiony present is in I'xcess of the silver, 
nitric acid is the prcfciuble solvent ; but with low antimony 
concentration, potassium cyanide is suitable.— J. T. D. 

Manganese; Electrolytic Determinatioii of — and its 

Separation from Iron and Zinc. G. P. Scholl. J. Amer 

Chem. Soc., 1903, 25, [Id], 1045 — 1056. 

Manoank.sk may he de])Osited quantitatively uiiflcr the 
following conditions: — Manganese sulphate equivalent to 
j 0*11 grrn. of the metal, 5 c.c. of formic acid, sp. gr. l (iC, 
1 grrn. of sodium formate diluted to 1.30 c.c. 4'ho mixture 
is electrolysed in a roughened platinum <li.sh as aiiod(', in 
which 130 c.c. cover an area of 100 sq. cm., a flat platinum 
spiral .serving as tin; cathode. Starting ;it tlie ordinary 
temperature, the deposition is complete in hours with u 
current NDioq = 1*4 amperes at the anode; the tenipera- 
tui’c rises of its own accord. Thio voltage required is 12 
at first, decreasing to 8*6 volts towards the end. When 
the deposit is complete, the liquid in the dish is replaced 
by water before interrupting the current. The depo.sit of 
manganese peroxide is black and lustrous ; it has to be 
ignited before weighing, until it is converted into the proto- 
sesquioxide. 

Separation of Manganese and Iron. — The following 
process w'as found to give most satisfactory results 
Manganese sulphate and ferric ammonium sulphate, 
equivalent to U*l grrn. of each of the metals, are mixed 
with 5 c.c. of formic acid sp. gr. 1*06 and 10 c.c. of a 
solution of ammonium acetate and diluted to 130 c.c. The 
roughened platinum dish serves as the anode, whilst the 
cathode is a perforated “ basket ** of the same shape as tlie 
anode and carefully adjusted equidistant from the latter il 
all points. Current 1*1 amperes at the anode; 

voltage, 3*9; time, 5 hours, starting at the ordinary tem- 
perature. After the deposition is complete, the liquid is 
replaced by water, the current is broken, and both eke- 
trodes are washed. The iron on the cathode is dis.solvem 
in dilute sulphuric acid and determined by titration 
permanganate ; the manganese peroxide on the anode is 
ignited and weighed. 
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Separation of Manganese arid Zinc. — To a mixture of | 
the sulphates containin^f about 0- 1 frrm. of each of the 1 
metals are added 10 c.c. of formic acid sp.gr. 1*0G and 
5 c.c. of a solution of ammonium formate, prepared by 
neutralising the acid of I’OC sp. gr. with ammonia; the 
mixture is diluted to 130 c.c. Electrolysis is effected with 
the same electrodes as in the case of the iron ; current 
ampere at the anode; voltage, 51; time, 

1 1 hours, starting at the ordinary temperature. The zinc 
is deposited on the cathode, and the manganese peroxide on 
the anode. — J. E. B. 

Potassium in Aqueous Solutions [Soil P.r tracts'] ; Deter- 
mination of Small Amounts of . F. Iv. Cameron 

and G. H. Failyer. J. Araer. Chem. Soc., 1903, 25 
[10], 1063—1073. 

Small quantities of platinum salts when treated with 
potassium iodide develop a pink or rose coloration which 
deepens on standing. This coloration may be applied for 
the indirect determination of minute quantities of potassium 
after conversion into the platinochloride. The solution to 
be tested must first be freed from ammonium .salts and 
organic matter, by evaporation to dryness wutli a few drops 
of sulphuric acid and ignition of the residue. To the latter 
are added a few drops of hydrochloric acid and an excess 
of platiuic chloride ; the substance must be protected from 
all contamination with ammonia. The solution is evapo- 
rated to dryness on the water-bath, the dish containing the 
residue is cooled, and the excess of platinum chloride 
washed out. This is effected on an asbestos filter, with 
gentle suction, using six or eight small portions of 95 per 
cent, alcohol, care being tiiken to drain thoroughly' luitween 
each washing. After the removal of all soluble platinum 
salts, the potassium platinochloride is dist-olved and washed 
through the filter with a little hot water. When cold, one 
drop of strong hydrochloric acid is added, and then a 
decided excess of a solution of jtotassium iodide (not less 
than five times the amount calculated for the formula 
Kjlkl,}). It is desirable tlnit the red coloration should be 
developed in a strong solution, any necessarvdilution being 
effected about four hours later. 'The test solution is then 
comj)ared in a suitable apparatus with ii standard prepartd 
in the same way ; in no case shouhl any reading be taken 
until the coloration has been developed for tit least four 
hours, nor until more than an hour has elapsed since the 
last dilution. It has been found that any alcohol lelt in the 
filter and washed through with the pottissium platinochloride 
Solution eauses u yellow tint in the pink coloration, which 
is undesirable. The method is especially apfdicable for the 
tinalysis of extracts of soils, hut it is not recoiiiinended for 
solutions containing more than 5o jiarts of potassium per 
million, (See also Hill, this Journal, 1903, 11.52.') 

— J. F. B. 

Bismuth; ('^olorimetric Determination of . IMauC-s. 

J. Pharm, Chim., 1903, 18, [9], 385 — 3H9. 

If an acid aqueous solution of bismuth he treated with a 
solution of potassium iodide, a brown precipitate of bismutli 
iodide is produced. If, however, the bismuth Boliition is 
added to the potassium iodide, an oiange-yeliow coloration 
is produced, and it is only on adding an excess of the 
hismutb Solution that a precipitate of bismuth iodide is 
formed. The aullior has found that the formation of a 
precipitate is in both cases entirely prevented by the 
addition of glycerin. Moreover, if the glycerin be present 
in large amount, it prevents the formation of basic salts (*f 
bifimuth, thus permitting the use of feebly acid solutions. 

For the colorimetric determination of bismuth, two 
standard solutions are necessary — (1) a strongly' glyccrin- 
ated Kolntion of bismuth, (2) a similar solution of potassium 
iodide. One grm. of pure bismuth was di.«£oIved in a 
mixture of 3 c.c. of pure nitric acid (sp. gr. 1 '.39) and 
-*8 c.c. of water, aocording to the method of the French 
(>o<lex, and the solution made up to IdO c.c. with glyx'crin. 
bive grms, of potassium iodide were dissolved in 5 c.c. of 
^atcr and made up to 100 c.c. with glycerin. This solution 
must be protected against the light. 

In applying the method to commercial samples, the 
solutions compared, should contain approximately the same 
amounts of bismuth. Thus, in examining a specimen of 
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the subuitrate, 1 * 5 grms. was dissolved in a fiasU in just 
sufficient nitric acid and water ; to this, 10 c.c. of glycerin 
and 10 c.c. of the standard solution of potassium iodide 
wore added, and the whole made up to 50 c.c. with glycerin 
and water. In another tlask, 10 c.c. of the standard solu- 
tion of bismuth and )0 c.c. of the iodide solution wore 
mixed and made up to 50 c.c. with glycerin and water. 
These sohilions then had only to be compared by varying 
the thiekness, or by dilution in graduated tubes. The 
method ean also bo applied to determine tho amount of 
iodide in a solution, — F. S. 

Hydrogen Peroxide. ; Contribution to the Study of the 

Reactions of . J. Mcl.achlan. Proc. Ohoin. 8oc., 

Ph>3, 19, [270], 216. 

WiiKX solutions of hydrogen peroxide and potassium 
hiehromate are mixed and boiled with sulphuric acid, the 
volume of oxygen evolved is not equal to twiee the available 
oxygen of the hydrogen peroxidi'. 'I’ho available oxygen 
in the ])eroxide solution was cstiinatod by iodninetry, and 
it is essmitial that the solution of the peroxide should be 
dilute, and tlu* snlphiirie acid solution not stronger than 1 
in 5. When stronger solutions of sulphuric acid are added 
to a solution of potassium iodide, a considerable quantity 
of iodine is set free before the peroxide solutioii is added. 

The proximate cause <)!’ the ready produidion of iodine 
when stronger solutions of snlplinric acid (other acids have 
a similar effect) arc added to a solution of pure potassium 
iodide is believc'd to hi* dissolved oxygen. It', in such a 
solution containing some starch paste, the blue colour bt; 
destroyed by a drop or two of a centinormai sodium 
thiosulphate solution, the coloration reappears after a 
definite nninher of minutes. 

The determination of the available oxygen inn solution of 
peroxide of hydrogen by an acidified solution of potassium 
permanganato is said by the author to he utterly untrust- 
worthy. 

ORGANIC-- QUALITATIVE. 

At ereevised Cotton ; Test for . II. Lange. 

page 124 2. 

ORGANIC— QUANT IT A Tl VE. 

Glycerin in St>ap ; Determination of . E. IMartin. 

Monit. Scienl., 1903, 17, 797. 

Tub author suggests that the glycerin be determined by 
oxi<lati()M with bichromate in acid solution. — A. S. 

Ensel Oil { Isoamyl Alcohol] in Rectified Spirits ; Quanti- 

latire Determination of by Means of Salicylic 

Aldehyde. A. Komarowsky. Chem.-Zeit., 1903, 27, 
[88], *1086 — 1087. 

Fi rtuku exjierimciits with the method outlined in a 
previous paper (this Journal, 1903, 1017) have shown that 
Icrfural does not give the rose coloration with all samples 
of spirit, hut sometimes gives an orange tint; the author 
has therefore confined his attention to salicylic aldehyde, 
with a view to making the method quan(itativ<*. He finds 
that tlie intensiiy of the coloration is liable to vary w ith the 
quantity of .‘iiilphuric acid and salicylic aldehyde cjiiployed ; 
the jiresence of mere truces of fusel oil may he made 
plainer by increasing the quantify of salicylic aldehyde. 

The constituents of fusel oil other than isoainyl alcoh.ol 
yield garnet-red colorations similar to the latter, but 
differing in intensity. For instauce, the coloration deve- 
loped bv three parts of isoamyl alcohol is equivalent to 
those given by one part of isobutyl alcohol and by nine 
|)arts of //-propyl alcohol per 100 000 of spirit, but the 
juoportion of these latter alcohols, compared with that of 
isoamyl alcohol, is so small that the differences are negli- 
gible. For qiiautitative test.s a standard series of solutioiiK 
containing from one to nine parts of isoamyl alcohol per 
100,000 of pure spirit is prepared. Since, however, the 
presence of acetaldehyde increases the intensity of the 
colorations, sevenil series of standards are required con- 
taining the above series of isoamyl alcohol mixtiire.s in 
presence of 0, 0*5, 1, 1'5, 2, 2*5, and 3 parts of acet- 
aldehyde respectively per 100,000 of spirit. The proportion 



1260 JOURNAL OP THE SOCIETY 

of acetaldehyde in the spirit to be tested must first be | 
determined, and the corresponding? acetaldehyde series must 
be employed as the standard for comparison. The pro- 
cess is then as follows: — To 10 c.c. of the test spirit and 
to li» c.c. of each of the members of the series containing • 
the same proportion of acetaldehyde, are added 2.'i — .‘10 I 
drops of salicylic aldehyde solution (1 : loO of alcohol) and | 
20 c.c. of concentrated sulphuric acid. Since it is very | 
important that all the tests .shoul<l be shaken up at the j 
same time, the sulphuric acid is added so gently that it | 
sinks to the bottom of the test bottle. All the tests are : 
then shaken up and compared after cooling. — J. F. 11. 

Yeast ; Application of , in ike Analijsis of Foodstuffs. 

F. Prior. Zeits. linters. Nalir.- und Gemissmiltcl, 191)3, 

6, [20], 9 10—922. 

This dilHculties met viith in the determination of carbo- 
h 3 'drateH in such complicated inixttires as the foodstuffs may 
be shortly summed upas follows : — The action of a yeast on 
a e;irhohydrate depends b(tth upon its physiological condi- 
tion und upon the compositioti of tlie li<{nid in which it is i 
to be grown. With a mixture of several fermentable ! 
sugars in eettain proportions and under certain conditions, ' 
it is possible for readily fermentable sugar to remain in the ; 
li(iuid after the completion of fermentation. Also maltose j 
cannot b<‘ eaunplotely fermented away from a liquid contain- | 
ing dextrins which titber do not ferment at all ordo so but i 
.slowly. Further, the dextrins reduce J'>hling’s solution, I 
and in the inver.sion of eam^-sugar or dextrin in a solution 1 
by acid, the levulose formed from the sugar or pri!viously | 
present in tlie liquid is ulwajs partially destroyed. ! 

In spite, however, of all tliesti disturbing intluences, it is j 
possible, by (uuploying .'•uitahh* methods, to determine ap- j 
prnxiniately the amounts of the various constituents present 
in a mixture of carbohydrates, j 

As is well known, different types of yeast secret<‘ ditlereut I 
enzymes, and an* hence capabU* of fermenting different i 
sugars. The veasts of most importance in the analyses of ^ 
complex carbohydrate mixtures are: (I) Saccharcnyces 
Mar.riauus, which .secretes invertuse, hut no mahase, and ' 
is hence able to ft 1^001 eane-sugar, dextrose, and levulose, , 
but not maltose. (2) Saccharomf/cfs octosporvs, secreting I 
mahase, but not invertase, and hence capable of fermenting | 
nmlrose, dextrose, and levulose, but not cane-sugar. (3) ! 
Saccharomijces apiculatus, which ferments dextro.se ami j 
levulose, but not inaltosi* or cane-sugar. (4) Most of the I 
top yeasts which .-eerete inveitase, decompose raffino.se int(* i 
levulose and inelihiose, hut only ferment the levulose. ; 
(5) Hottoin yeasts .secreting invertase and melibia.se, whioli ' 
completely ferment raffinoso. (G) Bottom yeasts of the 
Saaz type ferment all the sugars mentioned, as also do ! 
those of the Frohberg class, but while the fir.-^t of the.se ; 
yeasts does not ferment the dextrins, certain of the latter ! 
compounds are attacked by Frohberg yeasts. (7) Logos i 
yeast ferments completely, or nearly so, those dextrins ! 
which are nearly allied to the sugars ; by its means, then, I 
the fermentable dextrins may be separated from the non* ) 
fermentable one?. I 

These various yeasts are generally kept in pure culture 
in lU per cent, cane-sugar sohitinns, in w'hich tliey remain 1 
alive for some ycar.'^. Before using, they must be brought ' 
into a vigorous condition, and this is best done by inoeu- ; 
kiting a little of the yeast into a nutrient medium obtained 
by boiling wcll-waslied beer-yeast with water and filtering 
the decoction. The solution under examination iimst be ! 
mixed with some of this yeast water and tlie whole aerated, i 
the subsequent fermentation being carried on in a thermostat 1 
at a temperature of 25 C. All these operations must take ; 
place under aseptic conditions. i 

The analysis of a liquid containing cane-sugar, dextrose, ! 
levulose, maltose, and dextrins is carried out as follows : — : 
(a) In an aliquot i)art of the solution, the Fehling’s solution ■ 
reduced is determined by the ordinary method for invert i 
sugar, (d) After inversion of the cane-sugar by Clerget’s 
method, the reduction is again determined. From the 
increase ^invert sugar, the amount of cane-sugar originally 
present is calculated, (c) Another portion of the original 
liquid is mixed with yeast-water, aiiratcd, and fermented by 
means of Saccharomyces Marxianus, which removes the 
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cane-sugar, dextrose, and levulose; the reduction of th. 
fermented solution is then determined, and calculated a> 
invert sugar. Subtraction of the latter from the valur 
obtained in (a) gives the amounts of the dextrose anil 
levulose together. To obtain the proportions of these 
sugars separately, polariscopie readings of the original 
liquid and that fermented by Sarcharomycfs Jiar.rmwws 
are necessary. (r/) In a small portion of the residual 
fermented and filtered solution, the reduction due to tht* 
maltose and dextrins is estimated ; after addition of yeast- 
water and fermentation with Frohberg yeast, the reduction 
due to the dextrins alone is measured, and from this and tin* 
previous reduction, the amount of maltose can he obtained, 
(e) The residual licpiid now' eiuitains only the dextrins, 
which are inv»^rted by Sachsse’s jtroecss and determined as 
dextrose. ( / ) If it be n'quired to estimate the (juantity of 
fermentable de.xtrins, which may be of value iu some cases, 
e.g., in the examination of honey, the re.sidual solution from 
(d) is fermented wiih J.oyos yeast. 

The maltose and dextrin delerminations are the least 
accurate, as a small portion of the former remains unfer- 
inented, and so increases the amount of dextrin found, hi 
the breaking down of tin* dextrins by Log(/S yeast, tlie small 
quantity of maltose not fermented hy the Frohbrrg yeast is 
here removed ; but, on the other hand, .some of the dextrin 
is always left unattacked b}' the Logos yeast, and lh(‘H0 two 
errors in the dextrin estimafion hence partially neutralise 
one another. — 'f. II, F. 

Formaldehyde ; Contparaliac Study of Methods of Deter 

mining . B. II. SiTiith. J, Amer. Chein. Soc., 1903, 

25, ['h)J, 1028 — 103.5. 

As the result of a comparison of various methods for the 
determination of foirnaldehyde, the author concludes: — 
'ihat the Blank and Finkenbciner uieihod (acidiinetric 
titration after oxidation by alkaline hydrogen pen>xidc) is 
very satisfactory for strong solutions. 'flie Legler method 
(alkalimeti ic titration of excess of ammonia over that 
which combines with the formaldehyde), whilst not giving 
such higli rcMilts as the former, is fairly satisfactory. 'The 
gravimetric ammonia method is practically worthless. The 
iodometric and the potassium cyanide methods give good 
results with ililute solutions, 'fhe latter is best adapted to 
the determination of very small quantities of formaldeh^ le. 
In the author’s hands the aniline volumetric method failed 
to show a definite end-point. — J. F. B, 

Milk; Determination of Formaldehyde in . B. H. 

Smith. J. Arner. (Ihein. Soc., 1903, 25 , 1036— 

1038. 

The removal of formaldehyde from milk by distillation is 
(litlicult and incomplete. ^Iiich time and trouble may be 
saved by distilling 100 c.c. ot milk in a .'itiO e.c. Kjeldahl 
nitrogen fiask, using a round, fiat evjjporating burner. 
The addition of a little Hulphurie acid to the milk has a 
considerable effect in increasing the (juanlity of fonnaldc' 
hyde CHiried over in the first portions of the distillate. 
'Fhe maximum effect in this direction is obtained by adding 
1 c.c, of dilate sulphuric acid (1:3) to 100 c.c. of milk. 
Milk containing from one part of formaldehyde in .5,000 to 
one part in .50,000 may be kept in a cool place fer 48 hours 
without any decrease in the quantity of formaldehyde found 
in the first portion of the distillate. The proportion of 
formaldehyde louud iu the first 20 c.c. of distillate from 
100 c.c. of milk, w hen sulphiirie acid has been added in the 
proportion stated above, is for all practical purposes 
33*3 per rent, of the total quantity present. 

When, however, the milk has been subjected to a warm 
and varying temperature for 48 hours, the first 20 c.c. ot 
the distillate may contain only 18 to 20 per cent, of the 
total forinaldeliyde originally added.— J. F. B. 

Malontc Acid and its Salts; Determination of , 

Potassium Permanganate. K. Durand. Ann. Cbim. 
anal, apph, 8, 330— 332. Chem. Centr., 1903, 2, ['"]» 
968. 

Malonic acid is oxidised by potassium peraianganatc 'ii 
hot sulphuric acid solution according to the equation— 

CHoCOOOH).. -H 30 = 2 CO 2 -I- ir.O + II.COOH. 
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The reaction is complete when the pink color Ation remains 
permanent for iO — lo minutes. 'I'hc formic acid produced 
18 said not to react witli the permanganate until after about 
half an hour. — A. S. 

fft/drojri/laminc ; Determimttinn c/' . H. o. Jones 

and h\ W. Carpenter. Proc. Chera. Soc., 19(»:3 TO 
[270], 228. 


silicon atoms thus formed, the oxygen corresponding with 
(SiO.^)„ is attached, giving rise to a mode of grouping 
denoted hy the formula — 



TiiK methods hitherto described for the estimation of 
hydroxylamine were found to he very untrustworthy in 
the presence of substances sucli as neutral metallic salts, 
although these compounds would not he expected to alTeet 
the reactions involved. The following ]*rocess has been 
devised, which is tree from tlu'se objections, and is simph* 
and accurate. 

Ten to 2i) c.c. of the liydioxy himitie solution (which 
should not contain inon> than 0*5 per cent. <»f the base) 
arc added to a hot solution of coj)pcr potassium earhonati^ 
or copper potassium tartrate, which is well stirred during 
the addition. The mixture is raised to th(‘ boiling point, 
the cuprous oxide at once collected in a (looch eruelhh-', 
washed with hot water, ami dissolved in ferrie sulphate* 
solution in an atmosphere* of carbon elioxidc, tlie fe rrous 
salt produced being titrated with potus>ium peruiangatuite 
solution, as recommenehMl i»y Wood and Jierry (ITeec. 
Camb. IMiil. Soc., 190:1, 12, [2] , 97 ). Four mols. e>f the per- 
manganate correspond wii.ti 10 mols. of hydroxylamine. 

'ftie foregoing reactions jire not affected hy the presene*e 
of foreign siihstanees, pro\ idenl that these* elo "not reeluce the 
eeipper solutions, tind the im‘tlu)(l may he appheel to 
mixtures containing sodium, pot i>sium, aiume)niji, cohalt, 
nickel, and zinc stilts, eiirbon elioxidc, alcohol, ticetie jicid, 
and ketoximejs. 

XXIV. -SCIENTIFIC & TECHNICAL NOTES. 

Lftniinosity ; Vhevominid of , and t/irir p<>ssible. 

(Correlation with Iiadio-(tvli>'ihj. II. E. Armstrong and 

'f. ]\I. JiOwry. I’roo. Koy. Soe., 1903, 72, 2.jS--2t)l. 

'Til 15 authors discuss the ])o>.sihility of regarding luminous 
nnimfestalions geneTttlly iiicluditig rtuiio-tietivity — tis the 
outcome of ()se;illiite)ry changes in luolecuhir structure. 
The subject is treated liiider the following hetidings : — 
Triboluminescenec ; fluoreseence ; phosphorescene*e ; anel 
rtidio-aclivity.— A. S. 

Sulphur a?id Bismuth ; Busihilitp of Mixtures of . 

IV'hibon. Comptes rend., 190:5, 137, [17 j, 048 — 050. 
SiiLCHim and bismuth eemhine* rafudly, with cvolutieen of 
heat, at about .'520° (k When three atoms of hisiiuith are 
heated with more tlian four ateuus of sul[)hur, eombinatioii 
is incomplete. When less than four atoms of sulj)liur are 
employed, combination is complete, and the Inpiids forme<l 
will solidify, on cooling, \vithout loss of sulphur. For all 
proportions of the substances, the solidification is com- 
plete at about 200° C., r/c., the melting point of bismuth ; 
the initial temperature of solidification varies with (he 
proportion of sulphur present. It appears that the sulphide 
RiS forms homogeneous liquids when melti'd with bismuth, 
having solidifying points between 255 ' and 085 ' (k, this 
latter being tin* solidifying point of I5iS. — 'Ik I'. H. 

Silicates; Constitution of (Certain — — . ( '. Simmonds. 

l‘roc. Chem. Soe., 19u:5, 19, [27oj, 218. 

Silicates of lead, copper, iron, cobalt, and nickel are 
reduced when heated to redne:^':^ in hydrogen, ami as a rule 
a .silicate containing x atoms of lead or copper yields x 
atoms of oxygen. A few- naturally occurring ferruginous 
silicates behave exceptionally under these conditions, some j 
giving np only a portion of the corresponding oxygen, I 
whilst others yield none. Tlie reduced silicates are black 
powders which, except in the ca-^^e of lead orthosilicate, do not 
Appear to contain any notable amount of the reduced 
element in the metallic state. 

The following conclusions have been deduced ; — (<J) The 
silicon atoms are in direct combination with one another, 
and not joined by means of oxygen, (b) I'o the chain of 


(< ) 1 ho ox\geii valeneii's still unappropriated arc those by 
whii'h th(' basic (»xides ( FbO, ( kiO, iS:c.) becimie attached 
to the silica complex. (d) 'I’be conception <d' silicate 
.^tru<*ture to wliieh these di<iuction8 lead is that of a chain, 
either clo.sed or open, of the following tV])e: -— 


> t) — 

K" 


1 

\<)_ 

( ) 

1 /<> 
sc 1 


1 



() 

-Si/ 

N O — 

1 

IF' 


'I'he two free silicon valencies would presumably unite, 
the silicate* thus ac(| iiring a closed chain or ring structure. 
Or they miiy possij)Iy lie connected hy another molecular 
group — A l.)( ) lor instance — also giving rise to a ring. 
They might also conceivably he attached to any univalent 
atoms or groups, thus forming an open chain, 

I Whether the above type of structure is the rule or tlio 
exception is at present uncertain, hut that some, diversity 
exists is shown hy th<‘ behaviour of thosi^ ferrnginou.s 
' silicates (for example, siiiurolite, augite, and epidote) which 
are not reduced hy hydrogen at a red heat. 

1 The natural silicates wliich have, so far, been found to 
undergo practically complete reduction (in the sense already 
explained) ar(^ dioptase, chrysocolla, garuieriti*, eoiinarite, 
chloro]>al, glauconite, eronstedtite, and thuriiigite. llvaite 
and .stilpnoinelaiui show considerahlc, hut not itompleto, 
reduction, tliis action ])cing much less marked in the ease 
of hypersiheiie. 

Formitldrhiple and Silver Nitrate; Reaction hetireen — — , 
in presence of Stroin/ Bases. F. Vanino. Her., 1908, 
36 , [Id]. d3()4 -;5;5().5. 

15kch MU) and Lea (Zeits. anal. Chom., 36, 719) have 
shown that formalih'hyde reduces .silver solutions, in 
presence of ammonia, with formation of formic acid, wliich 
decomposes into carbon dioxide and water. The author 
finds iluit, in solutions made alkaline with sodium hy- 
ilroxide, not only silver, hut gold, bismuth, and copper 
are pn‘cipitated qiiautitiitively from solution. Silver is 
precipitated <piaDtitatively hy mixing solutions of 4 mols. 
of silver nitrate, (5 inoN. of sodium hydroxide, and 2 mols. 
of formaldehydi*. 'fhe Hltrate reacts neutral, and its 
reducing properties show that it contains formic acid. 

If only sullicient alkali be used just to produce a pre- 
cipitate of silver, tlui reduction is incomplete, even after 
prolonged heating. Jl. however, the alkali and fonnaldo- 
hyile he in largo excess, and the solution be agitated, 
copious evolution of hydrogen takes place, according to the 
following equation : JI.COJI I 110Xa« II . CDONa + llj. 

-T. F. B. 

Cholesterol ; IJvrivatives of . .F. Maiithner and 

W. Suida. Aloiiatsli. f. (Jhem., 1903, 24 , [8], G18— C68. 
Action of Nitrous Acid oji ChidesleroL and its Derivatives. 
— On saturating an ethereal .‘solution of cholesterol with 
nitrous acid ga.** and immediately shaking (he liquid with 
dilute potassium hydroxide solutiorj, white crystals arc 
obtained, which, when purified, melt at 94° — 95 C., begin 
to ilecoiuposc at 120' ( k, and have the composition 
Cj-lIj-^XOo. Cholesteryl acetate and chloride remain un- 
changed when thus treated. When, however, cholesteryl 
acctati; is dissolved in nitric acid and the solution saturated 
with nitrous acid, a crystalline compound (ra. pt. lOl*-— 
102° Ck) with the formula (/\k)II 45N04 is obtained. This 
compound, which the authors term nitrocholeatcryl acetate, 
yields, on reduction, a compound, which the 

authors regard as the acetate of cholestaiion-ol, Co7H4^()2. 
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Action of (Chlorine on Chohsteryl Chloride and the 
Hydrocarbon in the pretence of Iodine, — [n this 

reaction a mixture of the chlorides and C57H54C1,, 

was obtained. The hydrocarbon CigHog. formed as a de- 
composition product on bearm<» cholesteryl chloride, can 
also be converted in this way into compounds rich in 
chlorine. 

Decomposition of Cholesteryl Chloride on Distillation . — 
The nature of the products formed, varies considerably with 
the manner of heating. When the substance is heated 
over a naked flame, hydrochloric acid is flrst separated, 
leaving a residue of a substance resembling cholesterileno, 
and this, on continuing the heating, is partially decomposed 
into volatile hydrocarbons and C^ITjf^) and the 

hydrocarbon CigFTos, whicli can bo separated from the 
unaltered cholcsterilene by distillation under reduced 
pressure. 

When a metal bath is used for the distillation, the chloride 
is decomposed in quite a different manner. 

Compounds of Cholesttrol with Acids. — Cholesterol 
forms a neutral oxalate, melting (not sharply) at 200"’ C., 
and ilecomposed by hot water, 'fhe cholesteryl esters of 
oxalic and sulphuric acids were also ]»repared. 

Conversion of Cholesteryl Chloride into Cholcsterilene. 
Cholesterileno (m. pt. C.) is formed when cholesteryl 
chloride is di.stilled with lime and also by heating chol- 
esterol chloride with quinoline (w cholesterol with anhydrous 
copper sulphate. The products obtained hy different 
methods have the same composition, 0271142* hut differ in 
optical rotation. — C. A. M. 

Cinchonieine i New Isomerisation of . Z. II. Skraup 

and W. Pigerer. Monatsh. f. Chem., 1903, 24, [Hj, 

669—680. 

Aftku having found that j8-(-cinchonine and its isomeride 
$ i-pseudo-Q\nchomcnn3 yitdded the same oxidation product, 
;3-i-ineroquineuine, the authors expected to obtain this oxida- 
tion product from ciuchouicim', but found that it yielded 
quite different dorivutive.s. It is known that cinchonine is 
conveited by the action of sulphuric acid into the successive 
isomeric products a-/-ciochoiiine, i3-/-cinchonine, and alio- 
cinchonine, whilst, on the other hand, each of thes<* 
alkaloids is converted into an isomeride of cinchonieine wlnui 
heated with dry potassium bisulphate. Henee (he further 
question arose as to whether cinchonieine could he succes- 
sively converted by the action of sulphuric acid into the 
same isomeri<l^ yielded in the hisulphate reaction. Direct 
proof of such formation has only been obtained in the ease 
of /8-e-cinchonieine, but, in the authors’ opinion, it is highly 
probable that the same reaction takes place in the case 
of a-i~ and a//o-cinchonicine. The relationship of these 
different iaoinerides i.s shown in the following scheme : — 


Conversion by the action of concentrated or somewhat 
dilute sulpliiiric acid. 



p Cinchonine 

f 1 

a-/-Cinr.ho- 

^-i-Cincho- 

r//^^o-Ciiu*ho- 

.2 ^ Cl, 1 

1 

nino. 

iiino. 

1 

niiiC. 


Cinchonieine 

a-i-Ciru'horii- 

/3-.'-Cinchoni- 

allo-Cmohonl 

L 

cine. 

cinc. 

cine. 


Conversion by the* action of soniewhat dilute 
siilpliuric arid. 


Experimental details of the action of sulphuric acid on 
cinchonieine are ffiven, and the paper concludes with an 
account of the action of liydriodic acid on cinchonieine 
oxalate, an addition compound being formed. — C. A. M. 

ISookfi!. 

A Thkorkticai, and Practical Treatise on the Mant- 

FAeriJUK OF SuLFHERIO AciD AND AlKAU, WITH THE 

Collateral Branches. By George Lunge, 
Professor of Technical Chemistry at the Federal 
Polytechnic School, Zurich, Third Kdition, Revised and 
Enlarged. Vol. I. — Parts I. and II. Sulphuric Acid. 
Gurney and Jackson, Paternoster Row, London. 190.3. 
Price 2/. Gd. 

Two 8vo volumes, containing. Part L,574 pages of subject- 
matter, with 256 illustrations ; and Part IL, 620 pages, 


with 219 illustrations. At the close of Part II. is the 
alphabetical index of Subjects, &c. The matter of these 
two volumes is treated under the following headings ; — 1, 
Historical and General Notes on the Manufacture of Sul- 
phuric Acid. II. The Raw Materials of the Sulphuric 
Acid Manufacture (including Nitric Acid). III. Properties 
anti Analysis of the Technically employed Oxides and 
Acids of Sulphur. IV. Production of Sulphur Dioxide. 
V. Construction of the Lead Chambers. VI. Recovery of 
the Nitrogen Compounds. VII. The Chamber Process. 
VIII. Purification of Sulphuric Acid. IX. Concentration 
of Sulphuric Acids. X. Arrangement of a Sulphuric Acid 
^\"orks on the Chamber Plan ; Yields and Co.sts. XI. 
Manufacture of Nordhausen or Fuming Oil of Vitriol and 
of Sulphuric Anhydride. Xll. Other Proe(‘S8es for Manu- 
facturing Sulphuric Acid. XIIL By-products of the Mauu- 
faefure of Sulphuric Acid. XIV, Applicatious of Sulphuric 
Acid, and Statistics. Addenda. — (i) Brimstone as Raw 
Material for Sulphuric Acid Making, and Statistics, &c. 
(||) Pyrites ; Oeeurrence and World’s Production, 

(iii) Sulphuric Acid from Hydrogen Sulphide, (iv) Mtrate 
of Soda, and Statistics, (v^ fly d rates of Nitric Acid; 
Apparatus, Manufacture, and Recovery, (vi) Sulphur 
Sesquioxid(‘. (vii) Acid Smoke, (viii) Specific Gravities 
of Sulphuric Acid, &c. (ix) Herreshoff Furnaces, fx) 
Mechanical Furnaces for Blende, (xi) Cooling Chamber 
(lases. (xii) Reaction Towers and Pipe Towers, *fec. 
(xiii) Fan-Blasts for Draught in Chambers, See. 

Methods of Analysis adoi’ied by the Association 
OF Offk'iaj. AoRiCFi.TUJiAr. CiiK.MiSTs, Nov. 11, 12, 
and 14, 1898. Harvey W. Wiley, U.S. Dept, of 
Agriculture, Division of Chemistry. Bulletin No. 46. 
Revised fvdition. Government Printing Office, Wash- 
ington, U.S. A. 1899. 

ITyfochloimte end Klhctrisciie Bleiche. (Moiio- 
graphien uber angew. Elektrochem., Bd. VlTl.) Von 
Viktor Kngelhakdt. Ohering. uud Chefcheiniker der 
Siemens imd Halske A.-G., Wien. Wilhelm Knapp’s 
Verlag, TTalle a/s., Germany. 1900. M. 12. 

8 vo volume, containing 273 pages of .subject-matter, and 
an alphabetical index of names. The pages are illustrated 
with 266 engravings and 64 tables, and the following are the 
leading themes ; — A. Direct Electric Bleaching. B. Indirect 
Electric Bleaching. (a) Without formation of Hypo- 
halogen. (5) With External llypohalogen Formation. 
(c) With Internal Formation of Hypohalogcn. (C) 
Assistant Proce.sses. (a) Special Materials for ffiectrodcs 
and form.s of Electrodes. (6) Chemical Additions, (e) 
Differeoees of 'rernperature. (d) Mechanical Arrange- 
ments. (e) Miscellaneous. D. Summary. E. Appendix. 

Lahoratort Guide to Qualitative Analysis w'ith 
THE BLowriPE. By F. W. Martin, I’h.D. John Wiley 
and Sons, N(‘w York, IT.S. America. 1903. Price 
2s. Mhl. Chapman and Hull, Ltd., London. 

Small treatise, 41 pages, with alphabetical index, laboratory 
guide for students and others. 

The Analytical Ciikmistuv of Uranium. By Henry 
BPiEARLET. Longmans, Green, and (’o., 39, Paternoster 
Row, London. New York and Bombay. 1903. Price, 2.v. 

Small 8vo volume, containing 45 pages of subject-matter 
arranged under the following heads : — I. Modes of Deter- 
mining Uranium. II. Determination of Uranium as Phos- 
phate. HI. Separation of Uranium from Iron ; from Nickel, 
Cobalt, and Zinc ; Manganeso ; Alkalis and Alkaline 
Earths ; Copper and other Metals precipitated by Hydrogen 
Sulphide. From Silica ; Molybdenum ; Tungsten ; Chro- 
mium ; Vanadium ; Titanium ; Aluminium. IV. Analysis 
of Uranium Ores (Pitch blende ; Carnotite) ; Metals and 
Alloys. 

Thermodynamics and Chemistry. A Non-Mathematieal 
Treatise for Chemists and Students of Chemistry. By 
P. Duhkm. Professor of Theoret. Physics at the Uni- 
versity of Bordeaux, &c. Authorised Translation by 
George K. Burgess, Instructor in Physics, University of 
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XKW BOOKS; TRADE REPORT. 


Californiu. John Wiley and Sons, New Vork. l‘Joa. 
Price I7s. nett. Chapman and Hall, Ltd., lA)n(lon. 

8vo volume containing 433 pages of subject-matter with 
140 illustrations, and alphabetical indexes of names an<l 
subjects. The classification of subjects treated of, is ;m 
follows : — 1. Work and Energy. II. Quantity of Heat and 
Internal Energy. III. Chemical Calorimetry. IV. Chemical 
Equilibrium and the Reversibbi Transformation. V. The 
Principles of Chemical Statics. VI. The Phase Rule. VII. 
;Multi variant Sy.stems. VI 11. Mono variant Systems. I\. 
Multiple Points or Transformation Points. X. Displace- 
ment of Equilibrium. XL Hivariant Systems, fhe In- 
different Point. XII. Ditto. Transition and Eutexia. 
Xlir. Mixed Crystals, Lsomorphous Mixtures. XIV. 
Ditto. Optical Antipodes, Metallic Alloys. XV. Critical 
States. XVI. Chemical Mechanics or Perfect Cases. 
XVII. Capillary Actions and Apparent False Equilibria. 
XIX. Unequally Heated Spaces. XX. Chemical Dynamics 
and Explosions. 

MaTALLUKOiCAT. ANALYSIS AND vVss\YiN<j. A 'fhrec Years 
Course for Students of Schools of Mines. Hy W. \. 
Macleod, B.A., R.Se.. Director, Covernment School of 
Mines, Charters Towers, Queensland, and Chas Walker, 
Lecturer in Chemistry and Metallurgy, Xc. Chas. Griffin 
and Co., Ltd., Exeter Street, Strand, London. 190.3. 
Price 12». Gd. 

8vo volume, containing 3i:) pages of subject-matter, illus- 
trated with 109 engravings, and the alphabetical index. 

The subject is treated as follows Part I. Qualita- 
tive Analysis and Preparation and Properties of (iases. 
Part 11. Qualitative and Quantitative Analysis. Part III., 
Section I. Reagents; The Assay Laboratory; Manipu- 
lation; l*reliminary Examination of Ores. Introductory 
Experimental Work. Assay of 'fin Ores, of Lt'ad Ores, 
and of Gold in its Ores and Products. Assay of Silver and 
Copper in their Ores and Products. Section 1 1, 'fecbnrcal 
Analysis. Water; Furnace fJases. Laboratory Ore Tests. 
Analysis of Coal and (Joke and of Fireclays ami Cements. 
Partial Fxamination of Shah* ( )il, INdrolonm, and Lubricating 
Oil, also of Iron and Steel, and of (.Jopper and Lead Slags. 

La Grande Indilstrie (Jhlmiqi i: Minkrai.k. I*ar E. 
SoRKL, ancien Iiigeuieur dcs Manufactures de I’Ltat. 
C. Naiid, 3, rue Racine, Paris. 1904. Prici* irt Frs. 

8vo volume, conlaining 071 pages of 8ubj«*et-niatt<*r, with 
127 illustrations. 'fhti f realises deals chiefly with the jiro- 
ductiou of the following substances : - Soda, Potash, 
Chlorine, Podine, and Rromine. 1. (Joinmon Sait. Il.tSea- 
water ; Stassfurt Salts, X;c. HI. Potash from \\*getahle 
Matter.s, and from Suint. IVL lodiiui and Hnunine 
Industries. V'. and V'l. Sodium Sulphate in Nature, and 
Manufactured. VIl. Hargreaves and Robinson’s Proeess. 
VlII. Properties of Hydroeliloric Acid, Xc. IX. Condensing 
Acid Fumes. X. Apparatus for Condensing Hydrochloric 
Acid Vapours. XI. Generalities on Soda and Alkali Salts. 
XIL Leblanc’s Process. XI IL- Lixiviation of Hlack-ash. 
XIV. Soda Crystals, Himirbouatc and Cuu.stiir, by Lehlanc/s 
Process. XV. Ammonia-Soda Process. fheory. XVI. 
Practical Data, Processes, X,c. XVII. Production of 
Chlorine. XVIII. Utilisation of Manganese (Jhloride. 
XlX. Manufacture of Chlorine without Manganese Per- 
oxide. XX. Chloride of Ijime and Hypochlorites. XXL 
Chlorates. 

Subject List of Works on the Mineral Indlstries 
AND Allied Sciences in the Lirraky of the Patent 
Office. [Patent Office Library Series, No. 13.] 
[Bibliographical Series, No. 10.] i’riuted for His 
Majesty’s Stationery Office. Darling and Son, Ltd., j 
34 — 40, Bacon Street, E. Published at the Patent 
Office, 25, Southampton Buildings, Chancery Lane, ] 
London, W.C. 1903. Price 6d. \ 
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I.—GENEHAL. 

Commissioners ok Customs ; RKrour of the — . 

GVi. of Comm. Xov. 1903. 

According to the repart of the. ( •ommissioriers of C^nstoms 
for the year emied March !Hst last, the gross Imperial 
(Justonis Revenue amounted to 3.5,499,723/., or, after 
deduction of drawbacks, und repayments, to 3 L43(),(>H.5/. 
This is 3,4 1 4,1 ‘^5/. more than in 1901-2, hut 739,315L 
less than the Budget estimate for the year. The Customs 
Revenue h!i9 thus brought in 2-1 per cent, less than was 
I anticipated, hut nearly 11 per cent, more than it produced 
111 1901-2, and very much more than was ever raised in 
this cuiiintry before, by (yiistoms duties, in any one year. 

; The receipts were affected by abnormal elearam^es, in 
anticipation of fiseal changes, both at the beginning and 
the end of the year (/.r., excessive clearances of sugar were 
made before the Budget statement of 1902 to forestall any 
possible increase of <liity, and early in 1903 elearance.s of 
tea und sugar were postponed in view of anticipated reduc- 
tions on these commodities in the Budget of 1903. neither of 
whie.h anticipations was rcali.'^ed). Had not this been the 
case tlu^ total reccipt*i would probably have reached 
3G, 000, 000/. 

Coat . — riic gross receipts from coal, iScc., duty amounted 
to 2,2GG,lfi3/., and the net receipts to 1.99l,7G7/., compared 
with 1,H.59,410/. and L311,70(‘>/. in 190U2. The exports 
of coal, coke, cimlei s and fuel amounteil to 15,943,014 tons, 
ami shipments of hunker coal to 15,592,908 tons, as 
against 44,004,249 and 13,900,882 tons respectively in the 
previous year ; the total thus showed an increase of 
i 3,505,391 tons oviT 1901-2, and of 4,40.5,501 over 1900-1. 

Cocoa. — (Jocoa of all .sorts yiehled in duty 225,810/., 
a decrease as compared with 1901-2 of 29,485/. (11*5 jHir 
I cent.), chiefly in raw cocoa, the eleaiances of which were 
8.041,652 11). smaller; fonu'gn manufactured cocoa again 
showed a substantial increase, but the clearanct:'s of cocoa 
butter were the lowi'st since a duty was placed on the 
iin[)ortation of fbis article. The clearances last year were 
as follows: — raw eoeoa, 37,1 8 1 ,180 lb. ; cocoa, husks and 
; shells, 1,989 cwts. ; cocoa, ])reparcd, 8,303,755 lb.; cocoa 
butter, 239,302 lb. 

Foreign Spirits. — riie net yield of the duties upon foreign 
I spirifs was 1,739,781/., an increase of 158,261/., or 3‘5 per 
cent. (’learaneeH increased from 8,981,830 galls, in 1901-2 
I to 9,785,970 galls. last year; the principal increa.se was 
in s[>irits delivered for methylatioD, the (piantity of which 
: has increased enormously during the last three years on 
account of the great reduction in the price of foreign plain 
; spirits, 

■ Sugar. — The net receipts from the sugar duties in 

i 1902-3 were 4,178,707/., as against 6,399,228/. in 1901-2, 
j a decrease of 1,920,.521/., or 30 per cent., duo mainly, as 
I previously stated, t»' forestalments or postpeuements of 
j clearances in anticipation of changes of duty. It is 
I probable that the normal yi(4d of these duties on present 
rates M'ill be 5,900,000/. The average consumption of 
; sugar in the IJnifcd Kingdom during the last five years 
I hax been about 31,) 50,000 cwt. per annum. The quantity 
I of molasses imported free of duty and sent direct to 
j distilleries was 390,202 cwt., compared with 445,283 cwt. 
in 1901-2. 

Russian Chemk^al Works Dividends. 

Novoe Vremya ; t/irongk Chem. and Druggist^ 

Oct. 24, 1903. 

Out of fifty enterprises in Russia dealing with acids, 
alkalis, salts, animal-products, fats, vegetable oils, artificial 
colours, extracts, perfumery, and pharmaceutical goods, 
those manufacturing artificial manures yielded the smallest 
dividends. (3f six, 3 per cent, was paid by three, two 
showed losses, and the other came out even. Manufacture! 
of vegetable oils, lacquers, and colours show the following 
results: — Four paid from 4 per cent, to 6 per cent, and 
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over, three paid no dividend, and one made a loss. Out of Baden Aniline and Soda Factory for the same years yielded 

the six fairly large chemical works, two paid no dividends, one 34, 1 1 9, and 130 thousand roubles, with u small outlay, 

made a loss, and three paid from .3 per cent, to 13 per cent. 

One perfumery factory paid nothing, and the other three Forest Products in the United States. 

paid 5 per cent, to 7 per cent. Of Jive factoriea inaiiu- ^ ^ of Agriculture, Hulls. Nos. 23 and 33, 1903. 

factoring pharmaceutical products, only one was as low ^ 

as 8 per cent. ; the rest paid 10 per cent, to 15 per cent. The following tables show the values and quantity of the 

Branches of foreipn colour works, such as the Berlin exports and imports of various forest products of the 

Aniline Factory, gained in 1900, 1901, and 1902,65, 56, United States during the last five years. The values of 

and 136 thousand roubles net profits respectively, and the exports were as follows : 


Annual 


AVar ended Juno 30- - 


Artic^Ies Exporlcd. 

.Vverage. 

18S>8— IJMri. 

1808. 

1809. 

1 !>()((. 

1001. 

1902. 

Ihirk and ext i acts fur lanniiifi: 

Dolls. 

ar>n,i:h> 

.‘kir.s 

Dolls. 
.220.0!> 1 

Dolls. 

300,003 

5..524 

Dolts. 

37(>,742 

1.508 

Dolls. 

380,238 

4,104 

Dolls. 

288,01 2 

4,929 

Naval stores : 


.2.08*1.252 

3,741.5,81 

3,7i»0..207 

1,712,4.57 

-1.202.101 

'fa r 

Hd.cn; 

.2(;, 1-7.5 

80,002 

77.082 

77.009 

55,854 


47.1>n8 

18,011 

54.052 

45,823 

45.795 

•14.350 

i’nrix'tiline, spirits itf 

7.tKk5,l8.”j 

.5.3Hn,S(»0 

0,100.110 

8.554.022 

7.7 15,(129 

7,431,248 

Tnfnl 

1 1.1S6.:3<*.1 

0,1. "-.5. 144 

9.082,V).55 

12.471,104 

12,580,950 

1].7.23,.502 

4 he quantities of exports were as follows . - 






Naval stores : 

Rosin barrels 

'I'lir 

Aloodpulp lb. 

Turpentine and pitch barrels 

Turpentine, 8f)iriis ol galls. 

t 2.tnt>.0(M 

i ‘2U,»’.2f> 1 

1 j 

1 iM.72t.:t7n ! 

i 1 

2,200.203 

io. 2 i«; 

.50.428,101 

10.225 

is..2.51,140 

2..5(;.2.229 

30,903 

55.932,270 

22.'. > 1.5 
17.7(51,5.23 

2,300.118 
30,535 
28,5.51-, SOI 
2((,2I0 
18,000,582 

2,820,816 

32,135 

01,528,4.27 

18.291 

20,210.851 

2. .53.5, 902 
2.3.230 

38, 312.032 

18, ,370 

19, 177, 78, s 

The values of imports weie as follows ; — 






,\rlieles Inipoi'lcd. 

Animal 

Averagt'. 

Ist s nil 2 

ISOS. 

Y«‘ 

J89!t. 

ir ended .1 line 3( 

1900. 

ItlOl. 

1902. 

(.'bnrcoal 

(hneliona bark (c) 

(.'oi’k wood or cc-rk bark 

Dolls. 

<f 2 , tot 

l.toK.IlD 

Dolls. 

2,104 

273.228 

1,1.52..22.5 

Dells. 

ifj) 

34<‘.570 

1.117,802 

Dolls. 

(/>) 

503,005 

1 .4 1 t.S25 

Dolls. 

i/i) 

1 ,025,5 10 
1.729.!(12 

Dolls. 

(^>) 

049,70 i 

1,8 10.107 

Dyew'cKxls — 

LogwiMid 

Other 

' 711.112 

20.2,257 

741,455 

171, .381; 

.540.274 

222,907 

028.10 4 

23.2 008 

801,980 

213,812 

774.380 

171,120 

Total dyewoods 

iM dkih 

015,811 

709.241 

802,402 

1,078,798 

91.5,600 

Extracts and decoelions 

221.120 

2.50,170 

219.192 

221,182 

195,047 

213,41(1 

Total dyewoods and extiaets. . 

1,1.25,180 

1,172,017 

088, 1.23 

1,083,044 

1.274,145 

1,158,901 

(iiiim.s. not el.si'wbere specided : 

Arabiir 

Caiiiphoi . crude 

Chide 

Copal, cowrie, and daiiiinar 

Oainbier, or terra japonica 

Stiellai’ 

( )ther 

l.S.5,548 
407,r.2l 
r/ no 1.88.2 
d 2,1.50,8.58 
0.2M>5() 

1 .225,4.50 
d !>.5t5.ns.5 

1M,04.2 

.205,052 

(i) 

{fj) 

1.021..241 
031>.3(;i 
2,500, 3;n 

' 1 10,382 

322,100 
303.051 

1, 844,7 7t» 
754,497 

1 ..2; (7.035 
1,070,321 

11.2.011 

1 ,18.5,071 

' 354.720 

2,598,] 91 
, 910,0.29 

1,4(18,11*3 
1,014,930 

211,000 

738,875 

7.':3,(;!>o 

1 ,923,251 

824, 5351 
1.277.128 
879,990 

341 .711 
570,405 
930,(>t!5 
2.201,200 
1,102,233 
1,()0.5.00S 

1 801,492 

Total 

0.4.25. 4! »« 

5.040,088 

5,808,705 

1 0.881,701 

0,0.29,1.2J» 

7,744,183 

Belli lock bark 

Kl.!>58 

10(5.200 

02,604 

80,0.20 

05,418 

103.930 

Qutta-joolatoiiK, or East Indian gum. , 

Gutta-percha 

India rubber 

d 288.472 
177,772 

28,- 0.5,024 

(h) 

1.5J>,3S1 

2.5,380,010 

100.410 
107,577 
, .21,707,0.20 

2,27.21 1 
178,010 
.21,370,807 

248,838 

130,957 

28,4r)5..2H3 

501,418 

252,3^9 

21,899,23(1 

'\ otal 

28,770,574 

e 2.5.5 k5.20l 

! .22,041,020 

31,792,(;97 

28.835,178 

25,0.52.977 

Ivory, vegetable 

100.027 

1.55,0.21 

8S.1V0 

213.548 

179,785 

10.5,4S'.l 

Naval stores : 

10..T21 

8,733 

i 8,08 f 

13,922 

i 11, ,520 

8,790 

Turpentine, spirit •; of 

/ 4.934 

t/d 

i (^6 

7,517 

4,411 

2.811 

Total 

/1 0,34 7 

(6) 

1 

21,409 

i 15,901 

11,010 

Palm leaf, natural 

Sumac, ground 

Tanning materials, ii.e.s 

d lO.tMlO 
102,119 

32,008 

120,205 

31,096 

' 10,483 

: 183.13P 

13.000 

15,128 
228.177 
20.21 0 

' 7,085 

1 133,303 

1 46,477 

10,905 
, 14.5,770 

j 47,-:oo 

IT 

Wood pulp 

1,464,854 

001,642 

071,600 

2,405.030 

1 1.580,402 

1 

2,069/H!- 


n Statistifs for 1808 only. h Not slatorl. <* IncliidiiiK other bark from which quinine may be extracted. 

d Annual average, ISDD— UH)2. e Exclusive of KUtta-joolatonff. / Annual average, 
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The quantities of imports were as follows > 



rNTEl.LIGKNCK OfI’ICK FOR CUSTOMS TaKII I- ^^\TT^:us 
IN (jIeKM \NV. 

Ch, of Cumm. JSov. 1003, 

The conamercial world frequently (M)tuplain(‘d that it was 
impossible to obtain accurate and aufhemic information 
with reference to Customs duties before the ;;oods had been 
actually imported, so that the accurate calculation of 
contracts was often impossible. besides, it would often 
liappen that the charges made by the ddlerent Custom- 
houses varied, as the interpretati<<n of the Customs turilT 
is a prerogative, not of llu^ EM[)ire, hut of tin? variou'< 
federated States, Moreover, once thi; duties hail bi'en 
erroneouHly levied, a remedy could be olitaine*! only by 
way of petition, and not in tlui ordinary courts of law. 
When the new Cusfoins tariff was under discussion, it was 
therefore proposed, says the British ( 'onsuld ieneral at 
hrankfort a/M,, to establish “ intelligence offices ” for 
( UBtoins matters, and to transfer any diffenmees arising 
thereout to the ordinary courts of law. rhis latter part 
of the motion was negatived, hut the following was incor- 
porated in the wording cd the Bill : “ An office is to he 
established in each Customs district which, u[)on a{)pli- 
cation, is to give iuforraation as to the rates of duty at 
which merchandise or articles arc admitted into the Terri- 
tories proiectetl hy the (jicrniau ('ustoms dues.” Such 
intelligence offices have been informally established for 
some years ; tliey are often consulted, and by tlicir aid 
it is hoped to bring about a tariff unitbrm in its application 
throughout the German Kmpire. British merchauts wlio 
I'ro])ose to export goods to Germany, and are in doubt as 
to the respective custom raters, are at liberty to profit by 
this institution. In such cases the impiiries ought to bt* 
addressed to the Customs Iiitelligmice ( )ffice of the port of 
entry. 

Patent Law .\ dministjiation. 


eVo of ( "omm. ,/., Nor. 1 903. 

T-he following is the official text of a resolution passed 
at the Filth (’ongress of (diambers of f'ommcrce of the 
Empire, convened by the London Cliamhcr of ( ■ommerce, 
and held at Montreal on August 17th to 2Ist, 1903, under 
the presidency of the Bight Hon. Lord Brass.-y, K.( ’ B: - 
I hat this Congress, impn'ssed by thr- dillicidti^s arising 
rom the diverse .systems of [)ateiu law administration in 
the various parts of the Kmpire, and tlie heavy cumidative 
cost of Securing patent rights therein, recommend to all 
hambers (l) that they should severally consider the 
question of assimilating such law and administration and 


rediiemg the enst ; m,d (2) that the result of tluu'r delihcra- 
lions hereupon be forward. d t ) the Mumdicsler Chamlmr 
before the end of the present year, with a view to the 
preparation of a Svhem(‘ of reform to be afterwurds suh- 
! mitted to ejch e.unstiluent ChainlxT for its apprjval.” 

! I. -FUEL, GAS, AND LIGHT. 

V/atku-Gah AM) ITS Bossjuji itifs in ('iifmistkv and 
.M KTA IJ.UUOV. 

O. N(t(jd. Euij. and Minify »/., 19 (); 3 . 

Water-gas has been lately introduced into Lnrope in 
.several chemical and metallurgical imhistrles, especially for 
purpose's wliere purity of the flame, exmd regulation of the 
temperature, high heat, reducing or oxidising effect is 
require.!. The Badische and Ba^er companies have erected 
water-gas plants, and aiv using (his gas for heating the 
contact furnaces in tlic sulphuric acid manufacture on 
account of the cheapness of (he gas and the easy regulation 
T)f the temperature. A .'Swedish ari l an Italian ineandesc.mt 
lamp factory are using water-gas for ghms-blowing in the 
manufacture of iiieanriescciit lanqis, and for carbonij^ing the 
I filaments. Several G.'rman and Luglish glass factorioi 
I apply this gas for glass melting in tank-furnaces, for plate- 
I glass, window-glass, and botties, the result being better, 

' (piicker, au'l ebeaper work. ’ 

Some (ieriiian iron ores, which are too soft, or friable, 

' for direet treatment in the blast furnace, are very econo- 
mically caked to liar. I and sTilid lunip^ in rotary kilns 
i hea(e;l with water gas. LxpenmciilH are in progress for 
; the reduetioM (»f metals and for sulphide loastiug fjy means 
i of water-gav ; for the inaniilmaure of coloured enamels, for 
. burning linie, nmgm>ite, cement, and plaster of Baris. 

I Some tests are also being made of the us(? of water-gas for 
chemical work, where intense heat is requiied, and where, 
at the same time, the >ti})erheated sieam is Used as 
1 a chemical agent ; a*^, tor example, the decomposition of 
; salt <tr magiicsium chloride. 

! IJf.— TAH PliOVUCrS, VETROLEVM, Etc. 

: Accit^fnts i.n Tar Works. 

I Home Office, October, 1903. 

I The attention of tlie Home Office has been directed by 
j the reports of the Inspectors of Factories, and by the 
j occurrence of fatal accidents, to the serious risks incurred 
. by persons employed in works in which is carried on the 
j distillation of tar for the production of naphtha, light oil 
j creosote oil, and pitch. * 
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In the last three years 11 iatal accidents have occurred 
in tar works. Five of these fatalities were due to sufFoca- 
tiou, probably by sulphuretted hydrogen, in cleaning out 
the stills, and two to the accidental inhalation of sulphur- 
etted hydrogen. Ten non-fatal accidents resulted from the 
inhalation of the same gas, in throe ijistances during the 
cleaning out of stills. There have also been other cases of 
gassing. 

It is thought desirable, pending a revision of the existing 
Special liules for chemical works, to urge upon the occu- 
pierf concerned the following recomniondations, which are 
for the most part based upon the precautions actually in 
use in certain works. Those specified in paragraph 2 are 
specially important. 

1. All uncovered tar resc-rvoirs, wells, and tanks, unless 
constructed so as to ho at least three feet in lieight above 
the ground or platform, should be securely fenced, with 
either a brick wall or double rails, to the height of three 
feet. 

2. During the process of cb'aning, every tar still should 
be completely isolated from adjoining tar stills either by 
disconnecting the pipe leading from the swan neck to the 
condenser worm, or by disconnecting the waste gas pipe 
fixed to the worm end or receiver. Blank flanges should 
be inserted between the disconnections. In addition, the 
pitch discharge pipe or cock at the bottom of the still 
should he disconnected. 

3. Every still should he ventilated and allowed to cool 
before persons are allowed to enter. 

4. Every tar still should be inspected by the foreman or 
other responsible person before any workman is allowed 
to enter. 

5. No person or persons should be allowed to enter a tar 
still or tank unless pirovided with a belt securely fastened 
round the body, with a rope attached, the free end to be 
left with two men outside whose solo duty should be to 
watch and draw out any man in the tank should he appear 
to he affected by gas. 

6. A bottle of compressed oxygen, with mouthpiece, 
ahould be kept at all times ready for use, and printed 

nstructions as to the use of this bottle, and the method to 
be employed for resuscitation by means of artificial respira- 
tion, should he kept constantly nflixed. A draft of such 
instructions is appended. 

7. A supply of suitable chemical respirators properly 
charged and in good condition should be kept ready for use 
in caee of emergency arising from sulphuretted hydrogen 
or certain poisonous gases, ((iranules of carbon saturated 
with a solution of caustic soda readily absorb sulphuretted 
hydrogen, and may be used for charging respirators.) 

8. The use of naked lights should bo strictly prohibited 
in any portion of the works where gas of an inflammable 
nature is liable to be given off, 

9. Each still should be provided with a proper safety 
valve, which should at all times be kept in efficient working 
condition. 

(Signed) B. A. WmiEnKGGK, 

Chief Inspector of Factortvs. 

Gassing. 

When a person becomes insensible or seriously affected 
by gas he should be removed into fresh air, kept as warm 
as possible, and oxygen should be administered. Medical 
aid should be sent for at once. If the breathing has 
stopped, artificial respiration must be resorted to Avithout 
the slightest delay, and oxygen should also be admini.stered 
as speedily as possible. Instructions are appended. 

Artificial Respiration. ~V \xicq the person on his hack, 
slightly raising the shoulders with a folded coat ; remove 
everything tight about the chest and neck j draw the 
tongue forward and maintain it in that position. Grasp the 
arms just above the elbows and draw them steadily above 
the head, keeping them on the stretch for two seconds, then 
reverse the movement, and press the arms firmly downwards 
against the sides of the chest for two seconds ; repeat these 
movements about 15 times a minute for at least half an 
hour, or until natural breathing has been initiated. It is 
well to continue artificial respiration for a short time, even 
after natural breathing has been established. 


Administration of Oxygen. — The cylinder should be pro- 
vided w ith a piece of rubber gas-tubing, at the end of which 
is a glass or metal mouthpiece. The glass tube must 
alw’ays be taken out of the mouth if any alteration in the 
pressure of the gas has to he made. 

Turn on the valve gradually until the oxygen flows in a 
gentle stream sufficient to allow of its being inhaled without 
admixture of air. Eix the rubber-tubing to the nozzle of 
the, cylinder, place the glass tube to the mouth and allow 
thi‘ oxygen to be breathed iml il relief is obtained. 

If the person is unconscious, the nostrils should be closed 
during inspiration, so that the oxygen may be inhaled as 
pure as possible through the mouth. 

V.-^PREPARHSTG, BLEACHING, Etc., 
TEXTILES, YARNS, AND FIBRES. 

** Artificial Silk ” Manofaoturb in Germany. 

U.S. Cons. Reps., No. 1784, Oct. 2G, 1903. 

The works of Eiirst Henckel von Donnersmark, near 
Stettin, built exclusively for the manufacture of viscose- 
cellulose textiles, is at present turning out 50 lb. of skein 
“ lustra-cellulose a day, which product can be increased 
in quantity to 2,000 lb. The material is soft in texture and 
of high lustre and translueeucy. Each thread is made up 
of 18 single strands ; the dimensions of the ultimate fibre 
are approximately those of natural silk. In tensile strength 
it is 50 — 70 ])er cent, that of “ boiled off silk. Woven 
goods are said to have a lustre equal to that of real silk. 
The wearing qualities, including resistance to laundrying, 
are also said to he satisfactory. The manufacturing process 
consists of (1) preparation of viscose, and (2) spinning 
this by various processes. The viscose is forced through 
very fine tubes by hydraulic pressure, not exceeding two 
atmospheres. 

V I L— ACIDS, ALKALIS, Etc. 

Nitrate Eiioduction and Trade of Chile. 

U.S. Cons. Reps., No. 1789, Oct 31, 1903. 

The following statistics are taken from the report, of 
the Nitrate Association, whose headquarters are at Val- 
paraiso : — 

The stock on hand on January 1, 1902, amounted to 
313,747 tons, and the output during the year was 1,494,209 
tons — a total of 1,808,956 tons. Erom this total 27,387 
tons, used by the producers for powder, and 1,504,472 
tons exported, were deducted, leaving a stock on the coast 
on December 31, 1902, of 277,097 tons. On the same date, 
the stock abroad amounted to 824,113 tons, leaving a total 
on the coast and abroad of 1,101,210 tons. 

Eor 1902-3, the exportation quotas amounted to 
1,668,486 tons. On March 31, 1903, the stock on the 
coast was given at 269,923 tons, and that abroad at 518,130 
tons — a total of 788,059 tons. 

In course of the half year five new w'orks joined the 
association, making in all twenty-four “ officinas,’^ or pro- 
ducing plants, operating under the combination. 

The world^s consumption of nitrate in the years ended 
March 31, 1901-2 and 1902-8, was as follows : — 


Consumption in 

1901-2. 1 

1902-3. 


Tons. 

Tons. 

Europe 

United States : 

1.173,207 

1,290,694 

East Coast 

175,(140 

229, 2S8 

V'est Uoabt 

.. 1 29,(130 

30,705 

Chile 

1,445 

1,891 

All other countries 

• 

19,156 

19,404 

Total 

1,31KJ,092 

1 

1,578,042 


These figures show that the exportations, as fixed by the 
association, for 1902-3 exceeded those of 1901-2 hy 
178,960 tons, and that the quota for 1903-4 is in excess 
of that for the previous year by 47,009 tons. 
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Rock Phosphatk jn New Zkalaxd. 

B(/. of Trade J,, Xoi\ 5. 1908. 

A digcovcry of this material was reported from Clan ndon 
Otaj^o, in the spring of the year 1902 , and since that tinu’ 
developments have progressed rapidly. 

The deposit occurs in proximity to the limestone rock« 
which are ho abundant in the locality. A company acnuire.l’ 
an area of from 1.300 to l.-loo acres of freehold' land em- 
bracing the best-known phosphate deposits, and lar^'^c 
quantities of rock were got out and placed (m’the market. 
Concurrently with this, further prosjn cting was done and 
deposits of phosphate were found, which justified the 
laying-down of tramways. From these quarries 2,0(K) to 
3,000 tons have already been mined, and indications point 
to many thousands of tons being obtainable froin the 
present workings without opening out deposits that exist in 
other portions of the property. The rock niakis an 
excellent superphosphate. 


fX.^BUlLBING MATERIALS, Etc. 

Cement Industry; New Teohniove Fkatukes i.\ 

THE 

Eng. and Mining J., Qc.i. 21, 1903. 

d'he manufacture of Tortland cement in the United 
States has been developed to a high degree of perfection, 
not only from the chemical standpoint, but also from the 
mechanical. The fine grinding of hard material i.s best 
effected by gradual comminution in a series of machines. 
The cement makers an; coming to the use of ball and 
tube mills for that purpose to an extent that has not 
been approached in any other industry. Then' is still a 
difference of opinion as to their relative meriis as com- 
pared with the (Iriffin mills, which they are displacing, 
and some new plants are installed with hall and tube millg! 
others with Gridin mills, and others with both. For the 
elinkering, there is unanimity of opinion in favour of the 
rotary kiln, which is an adaptation of tlie <'ylindrieal 
roasting furnace used in metallurgy; hut in cement mann- 
factiire it has ])een developed to mammoth size, kilns of 
10 ft. diameter and 130 It. in length having been erected, 
although that is considered excessive and mm-advanlageons' 
the standard kiln being of fi ft. diameter and 6(‘ ft. in length. 
Ill Kansas these kilns are fire<l with natural gas, hut else- 
where coal-dust iiriug has become ihe. acce[)tc<I practice, and 
in the development of this the cement indii.stry is leading the 
way. Although coal-dust firing has long been advocated as 
applicable to almost all the purposes for which produerr 
gas-firing is, it is only in cement manufacture that it 
has found any general u.se on a large scale. The I 
cement makers have found that a bituminous coal con- 
taining upward of 80 per cent, volatile matter is the most 
suitable, aud the finer the coal is ground the more effective 
It is. In producing a barrel (380 lb.) of cement the 
consumption of coal in the kiln is 80 to 140 Ib., averaging 
about no lb. The hot clinker from the kilns is being 
cooled artificially, by blowing air over it in s[)ecial 
apparatus, the air thus healed being used for other pur- 
poses ; but this has not yet become standard practice. 
The storage and handling of the great quantities of material 
ju cement manufacture is a serious problem. Rectangular 
bins built up with solid partitions of 2 by H in, plank, 
spiked together, grain-elevator style, and of cylindrical 
tanks of steel plate, are both commonly used. 


X.-^METALL UR G Y. 


Statistics on Mines and Quarries, 1902, I'art HI., recently 
published by the Home Ollice : — 


1 *i“'Cri| t u)ii of 
Al illOl Ml. 


Main sliulo 

Ir'^ccu- 

A I sciiicMl pyrites . . 

Itary los 

bauxite 

I>om: <»r«‘ 

< halk 

< Ill'l l iiiul Hint .... 

(liiy 

( ’oill' 

Copper oro 

I Copper preeipil:i|c. 

I'liiorsp.'ir 

< told <ir<* 

<; ravel ami sjoni . . . 

< i ypsuiii 

fyiieoits n eks 

I ron ore 

Iron pyrif«*s 

Iii }i<i ore 

Linie.stoiie (oilier 

than eh.alk 

•Mauiiranese on* 

Mica 

Natnnd inis 

t )chre, ninher, .te. , 

Oil shale 

I’etroleuin 

IHiospJiute of lime . 

Salt 

Saiidstom* 

Slate 

Strontium sulphaio 
'I'iii ore (Un*ssc(i) . . 

Uranium ore 

Wolfram 

Zine, oro 

Total values . . . 


laoi. 


: Value at 

Quant itv. ' ^ 

■ i and 
i (F'«i l ies. 


Tims. 

£ 

3.!t:)i 

■19 i 

3.3(:i 

3'.t,ir.4 

2.A7N 

/ T) 

27.IH3 

27.SIO 

LMiM 

2.'.M)3 

2,(kie 

061 

t.32S..’i,i4 

l!K).4.d 

I30.f)l)7 

19,887 

1 l.l(;i,S77 

1,5J >7,482 

L’m.oRV.br) 

10:', 480, 552 

15.107 

25,7(50 

3S5 

2,554 

1.214 

2.220 

10.37-4 

13,920 

l.S».'>S,029 

149.188 

2(iO,7(iO 

(58,0.315 

ri,oi‘».;H2 

1 ,323..325 

:2.27.M0S 

3,222,4(50 

10.23S 

4,704 

27,970 

224,109 

1 1.18(),r)7J> 

1 ,257,381 

1.095 

89 4 

3.105 

1.200 

lV.512 

l’3*917 

2,35 1'.3.'»0 

589,102 

M 

19 

79 

130 

1.7H3,0:)0 ' 

572,9150 

5,1 1 .5,1575 

1,0,37,021 

4SH,772 

1,3(5 4,047 

JO.O.'il 

10,051 1 

7 2S8 1 

478,559 

79 

2,923 

21 

408 

23.752 

70,70 4 

.. 115,3(50.039 I 


1902. 

Value at 

Quantitv. 

and 

Quarries. 


'I'oMS. I £ 


5 0i;4 

1 70S 

2.131 

19.322 

8215 

' 8(52 

23.008 

22,4 J 4 

9,(517 

i 2.0715 

4.9(55 

; 1 .22(5 

4.3156.0 7 3 

! 193,767 

99.314 

17. 41 3 

15.30-4,130 

1 .758.884 

227.095,042 

93.621,4(57 

5,(502 

14,715 

45(5 

3,505 

0,287 

3.180 

29,963 

1 2.021 

2.0(57,745 

157.741 

224,(509 

78.909 

5.400.904 

1,400,200 

13,42(5 004* 

3.288,101 

9.1(58 

4.164 

24,000 

175,902 

12,172,851 

1,382,1.32 

1 .278 

082 

8.542 

3.017 

.ft. 150,(50(5 

3(5 

1(5,903 

22,406 

2,1(57.534 

500.8(54 

25 

no 

8(5 

109 

1,8!53.8H1 

577,338 

5.183,130 

1 ,7558,879 

517.3(i3 

1,501,789 

32.281 

32,281 

7,5(50 

513,872 

.52 I 

2,028 

« ! 

273 

25,(5(50 1 

91,207 


j 107 , 1 34 , 


k.ylusive ot 21.3 tons for mie.aceous iron ore, used for paint and 
placed under the heading *• Ochre, umber. Ac." ' ' 


The deerease of 8,000,000/. in the value of the minerals 
luoduced m 1902, comparorl with that in the preceding 
year, was owing to the reduced prices paid for coal. 


Mineral Froduction of Austria in 1902. 

Eng. and Mining J ., Oct. 31, 1903. 

1 he final returns of the mineral and metallurgical pro- 
duction of AuHtria in 1902 have just been made public bv 
the Minister of .\griculture. The value of the entire 
<mtput, after allowing for certain duplications, nuch as coal 
u.sed in making coke, iroc ore converted into pig iron, &c., 
was 288,050,809 crowns, or approximately 57,010,174 dolsi 
Tin; production of coal is reported, as below, in metric 
tons, the figun‘s for 1001 being given for comparison; 


( !oal 

brown coal (lignite) 

Totals 


1902. 


22,t73,509 i 22,1.39,083 
ll,71S,Si0 11,046,039 


34,222;449 33.184,722 


Mineral Froduotion op the United Kingdom 
IN 1902. 

Ed. of Trade y., Nov. 12, 1903. {See also this Joumaly 
1903, 385.) 

The following table, showing the quantity and value of 
minerals produced in the United Kingdom in 1902, as 
compared with 1901, is taken from the General Report and 


It will be observed that there was a marked falling off in 
the output of both coal and lignite, the decrease for tho 
former amounting to 6 per cent., and for the latter, I *5 per 
cent. This was largely due to labour troubles and the 
general depression that has prevailed throughout Austria 
for some time past. The decline was reflected in the pro- 
duction of coke, which fell from 1,275,889 tons in 1901 to 
1,160,846 tons in 1902. 
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The prodiiction of iron in lUOl and rJ02 was as 
folloAVS : — 


— 

1 

loot. 1 

1!H»2 

Pig iron 



8.31,541. 

Re-molted iron 



160,282 

Totals 


1,0.30.100 i 

001 ,S2f: 

The production 

of ores and 

metals other 

than those 

mentioncfd above 
kilograms ; — 

was as follows in metric 

llHIl. 1 

Ions ami 

1002. 

Gold 

Kilo.s. 

47 


Silver 

„ 

tu,20.> 

30,514 

Quicksilver 

Tuns 

52.“) 

.511 

Boppor 



776 

01 4 

fj<*Md 



10.161 

11.261 

Spelter 

Tin 


e..i64 

7.711 


to 

.50 

Aniimony 


43 

t 

1 ron ore 


1 ,063,246 

1,74I.2!».S 

Pyrites 

,, 

4.010 

3.720 

Manurauesp oi t* 


7,706 

r>,e.46 

Graphite 


20,0! >2 

2! *..527 

Asphalt rock 


.541 1 

S!»7 

Mineral paints 



1.7(t0 

1 ,4H.5 


'Jhis table shows increases in the production of lead, 
copper, spelter, tin, and asphalt r<K*k, but decreases in the 
ether substances. In iron ore there was a falliiJg off of 
11 per cent. 

In addition to the items mentioned, there were small 
outputs of copperas, litharge, nickel, cobalt, zinc dust, 
uranium salts, copperas, sulphuric acid, and alum. 

Tin in thk Transvaal; Discovkkv oif . 

U.S. (^ons. Rep.f No. 1780, Oct. 27, 1903. 


the most valuable properties of the plant made use of. v 
description of the method of cultivation is given, and it is 
stated that in an experimental trial in the island of Sr. 
I Kdt’s, the cost of cultivation was ll. 9s. per acre, 
I whilst the returns, taking the selling price as \ls. per 
I barrel, were 5/. 10s. per acre, exclusive of the value of th. 

I vines as fodder. For the uses, See,, of earth nuts, see tbl^ 
! Journal, 1804, .530, 819, 1118; 1895, 1022; 1898, 1200; 
1900, 10.55.~A. S. 

CocoANur Oil rou Margahink Indlstry in 

TIIK NkTII ERLANGS. 

Bd. of Trade ./., Nor. 12, 1903. 

The report for 1902 of the Kotterdam Chamber of Cotii- 
merce draws attention to cocoaniit oil as a raw material 
■ of the margarine industry. Small quantities of the coiu- 
j modity have been used in the past, for the purpose, 
I but since the success of the attempts to neutralise tin- 
cocoa nut oil and render it all but scentless aud ihivourless, 
its consuraptiou has increased exceedingl}, especially as the 
margarine indu.stry found itself compelled to look out for 
cheaper raw materials, owing to the prevalent dearness of 
those it had hitherto used. (Quotations ranged between 55 ll. 
and 50 fl. per 100 kilos., but had already given way to 
.36 fl. at the date of the report. The article is importe<l 
chiefly from T^Iarseilles, Loudon, Aarhuu^, and Termond*' 
(Belgium) under various denominations, such as coeosiiie, ' 
“ vegetaline,” Ac. 

Kill. C.-INDIA-UUBBER, Etc. 

Kubber lOxroHTs from Brazil. 

U.S. Eons. Reps., No. J788, Oct. 28, 1903. 

()n duly 7, 1903, United Stales Consul Kenneday, at 
I i^ara, Brazil, sent the following figures showing the amount 
I and destination of exports of rubber I’rom the principal 
: Brazilian rubber-producing sections during the season of 
! 1902-3, which closed on June 30 : — 


T\\e British South African E.rport Gazette of i>ept. 4, 
1903, states that much interest has been excited by the 
recent discovery of tin in the Transvaal. The tin-hearing 
property is situated on the eastern border of the Transvaal, 
on the edge ot the high South African plateau. It i« stated 
that the underlying formation of the whole district is 
granitic. In places overlying this granite formation are the 
uplifted remnants of different schistose rocks. Tin-hearing 
veins are found at the contact of these schists with the 
granite. Three lodes have been discovered. A sample 
taken from one of them yielded 3*5 per cent, of white 
metal, indicating a value of 22*50 dols. per ton. The tin 
oxide yielded 67 per cent, of tin. The Transvaal Govern- 
ment’s railway department is surveying the property with a 
view to connecting it with a railway under the general 
railway extension scheme. 

Alstralia; Mineral Production of . 

Bd. of Trade J., Nov. 5, 1903. 

The output of minerals other than gold and coal for 
1902 exceeded that of the previous year by a value of 
13,813/. Ten tons of tin ore were obtained at Beechworth 
in connection with gold (lodging operations ; 400 tons of 
infusorial earth were raised at Talbot ; at Lake Boga, 
Boort, and other places in the Malice, 3,227 tons of gypsum 
were obtaiued, while the 47,603 ozs. of silver showu in the 
returns were extracted from gold at the mint. 

By treatment with cyanide, 43,302 ozs. 15 dwts. of gold 
were exit acted from 601,212 tons of tailings, the average 
per ton being 1 dwt. 17 grs., and the value of the gold 
148,399/. 

X 11. —FATS, FATTY OILS, Etc. 

Earth-Nuts [“Pea I^cts*’] in the West Indies. 
W, G. Freeman. West Indian Bull., 1903, 4 , 101 — 110 

The author points out that, although iu almost all the 
West Indian islands the earth-nui is known and cultivated 
to a small extent, in no case is it ah important crop, nor are 


From— 


Mauaos 
Para. . . 
Ppiitos 
Srrpa. . 


1'o luiro])!?, 


lU. 

!(;.(! lit, 3S1 
2J,r)S:t 


To United 
States. 


Id). 

18,4-'), 057 
i3,t;8'; 1 12 


Total 




Kijuber Tax Law in Brazil. 

U.S. Cons. Reps., No. 17S6, Oct. 28, 1903. 

The Coiigiess of Kepresentatives of the State of Amazomi^ 
has grauted to the Banco Amazonas, in Munaos, a right, 
for 10 years, to levy a tax of 100 reis (Iqd.) per kilo, 
i on all rubber of every (juality, and 80 reis (Id.) per 
: kilo, on all eaoucliouc ))la,ce(l upon the market and 
belonging to the State, said right to be (‘stahlished hy 
special law . 

The tax mentioned many believe ex(‘essive. I 
amount o( rubber coming into Manaos in a crop }c;u 
amounts, approximately, to 16,000 tons. A tux of, sun , 
100 reis a kilo, on 16,000 tons is equal to 1,600 cond ^ 
de reis* — say, 80,000/. a year. This tax is on rubber eour-' d 
into Manaos from the interior of this State (Amazonas i. 
and does not apply to rubber going out of this port 
foreign markets. 

Many peojile at Manaos think that the law is uneoiistit i 
tional, as they say the tax, instead of reverting to tU 
benefit of the entire State, goes to the gemleman iih n 
tioned in the law and the otfieers of the t ank, Avho ; 
unknown as yet, to be used in an experimental eiiterpu t 
At certain times iu the year many native houses requm 
money to tide them over until they receive rubber li "i 
upriver. At such times, in the past, it has been custoni a ; 
to borrow money from the foreign houses heie. This h:ml^ 
seems to be organised and run as an accommodation to 

* 1 contos of reis = 1,000 milreis. 
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native business houses, thus taking these loans from the ! 
hands of the foreigners, but many think that a “ corner ’* i 
in rubber is to be attempted with the aid of this tax. It i 
would result seriously to the American rubber trade if a ' 
corner could be managed controlling the rubber produced i 
in this State. The rubber manufacturing trades of Kuglaud | 
and the continental manufacturers would also suffer. - 

XVI.SUGAR, STARCH, Etc, I 

llBET-SuGAR Production; Gkrm\n . j 

U.S, Cons, Reps,f No. 1789, Oct. ;u, 190.3. j 

For the 13 months ended Aug. 31, 1903, the German 1 
sugar refineries consumed in the manufacture of smmr ' 
12, 38 1, .552 tons of raw beets. During the same perioXin , 
1901-2 the consumption of ruAv beets amounted to 17,614,152 ' 
tons, showing a decrease of 5,232,599 tons in the year ended 
Aug. 31, 1903. The amount of sugar produced <hirittg the ' 
13 months ended Aug. 31, 1903, was 1,663,193 ton's, as i 
compared with 2,246.237 tons during the 13 months ended ' 
Aug. 31, 1902, a decrease of 583,044 torjs. 'I'he kind and 
quantity of sugar produced in the comparative periods were ! 
as follows : — I 


De.scriptioii, ! 

I 

I 


(’rystiilliscil sugar J 

Gninulated sugar j 

Ougar candy ! 

Loaf-sugar I 

Flat bar and (oibiele sugar I 

Lump and crump sugar | 

ReftncMl and powdered sujrar I 

Marine (inoisl sugar) ! 

“biquid retired sugar inclmling ! 

sugar tfoods, j 

Syrup 

Other sugar products ! 

The compilation of tliese statistics has been made for i 
13 months, because, owing to the new regulation for taxing 
sugar, the business year has been chfioged from the Ist of j 
August to the 1st of September. j 

i 

XVII.^BREWING, WINES, SPIRITS, Etc. j 


Y<!ur ended August :tl — 
1U02. 


1903. 


'Pons. 

.'>83.127 

15.748 

iw.im 
228, lu7 
.30.9S3 
3.''>(),(‘."»1 
.72.42.3 
2 .sr ,0 

l,r)!4..5(i0 

(►,(M)2 


Tons. 
5S7,77 1 
1.5,220 
1 15.172 
213.045 
2(5,3<>() 
327. MIS 
.50.8.33 


1.570.890 

.5.984 

5(;3.7IM 


^latent 

N.h.— In th«»e lists, [A.] means “Application for Patent,'* and 
rC.H.], “ Compleb^ Specifleation Accepted," 

Where a Complete Spcciflcatloii accompanies an Application, an 
asterisk is afllxed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifleations Accepted, those of the Official Journals 
in which ao<*eptance8 of the Complete Speoidcations are advertised. 

Complete BpeciflcaiionN thus advertised as accepted are open to 
Insptwtion at the Patent Olllce immediately, and to opposition 
within two montlis of the said dates. 


1.— PLANT. APPARATUS, AND MACHINERY, 

[.\.] 23,8 13. llennerfelt. Centrifugal liquid sepomtors.* 
Nov. 3. 

23,909. Harvey. Crucible furnaces. Nov. 4. 

„ 2.3,964. Tone. M(dhod for reducing (dements which 

arc reduced suid volatilised at nearly the same 
temperature.* Nov. 4. 

„ 2 1,149. Lbfiler and Wcidle. Filters.* Nov. 6. 

,, 24,262. Duff. Washing or (and) cooling towers.* 

Nov. 9. 

,, 21,316. b’ournier. Liquid vaporising apparatus.* 

Nov. 9. 

,, 24,379. Schneller and Kollemun. Apparatus for 

luinging gas and li([iiid into intimate contact. 
.Nov. 10. 

,, 24,115. Nielausse. S(*parating li(juid:t of different 

density. ( Fr. Appl., Dee. 10, 1902.)* Nov. lo. 

24,801. Tahourin, Girard, and Portovin. Mauu- 
faetiire of solid and fluid nomTul lubricants. (Fr. 
Appl., Nov. 15, 1902.)* Nov. 14. 

[C.S.J 27,658 ( 1902). d'hompson (Soc. P.Xir Liquide). 
Liquefaction of gases. Nov. 11. 

,, 28,259 (1902). Maybach, (/ondenser.s and cooling 

apparatus, Nov. 18. 

„ 361 (1903). Normandy and Normandy. Appara> 

tus for evaporating or diKtilling liquids. Nov. 11. 

„ 512 (1903). Morgan Crucible (k)., Ltd., and Speirs. 

Apparatus for mixing mineral and other dry 
substances. Nov. 18. 


Potato Sri hit in Germany. 

Zeits'. Spiritiisind. ; throuyh Cfiem. and Druggist, j 
Nov. 7, 1903. I 

According to official figures relating to th(* output of : 
potato spirit in Germanv duriiig tla; season October, 1902, ' 
to September, 1903, the total production amounted lo ' 

130.210.000 proof galls., as compared with 163,210,000 j 
proof galls, for the corresponding period of 1901-2. Of i 
this quantity 89,863,000 proof gall.s. were retained for | 
home consumption, or 1,711,000 proof galls, less than j 
in the previous season. The amount of duty-free spirit ' 
manufactured was 14,807,000 proof gulls., compared with ! 

15.727.000 proof galls, for the season of 1901-2, and ! 
the quantity taken for methylation purposes was 7,653,000 ; 
proof galls, more than in 1901-2, being 34,824,000 proof j 
galls., against 27,171,000 proof galls. An iniporbint fact to 
be noted is that the stock on September 30 showed a con- | 
siderable reduction, being only 11,564,000 proof galls., 1 
against 38,878,000 proof galls, on September 30, 1902. | 
These figures show a reduction of one-third, and conse- 
quently prices have advanced by one-third. It may be 
mentioned that the duty-free spirit was used for manufac- 
turing purposes in the drug and chemical industries, while 
the methylated spirit was chiefly us(;d for lighting. 


3561 (1903). (luillaume. Stills and the like. 

Nov. 18. 


I L— FUEL. GAS. AND LIGHT 

[A.] 23,751. ICiderlen. Gas - generating apparatus. 
(Belgian Appl., .Tan. 3, 1903.)* Nov. 2. 

„ 23,771. Lymn. (ias-testing apparatus. Nov. 3. 

„ 23,809. Walker. Acetylenic gas compound, and 

process for its production. Nov. 3. 

„ 23.989. Hills and Lane. Production of ethylene. 

Nov. 5. 

„ 24,068. Gielis. Gas retorts. Nov. 5. 

24,320. Ilanmer. Treating peat and turf lo obtain 
valuable products. Nov. 10. 

,, 24,588. Settle and Padfield. Manufacture of coal- 

gas. Nov. P2. 

„ 2Lfi25. Hartridge. Manufacture of artificial fuel. 

Nov. 12. 

„ 24,669. Allison. Recovering bye-prodacts from 

coke-ovens. Nov. 13. 

,, 24,670. Allison. Manufacture of coke. Nov. 13, 

24,815. Maisch. Manufacture of incandescent 
mantles.* Nov. 14. 

„ 24,828. Armstrong. Furnaces for heating, re- 

heating, or melting purposes. Nov. 14. 


E 
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[C.S.] 24,194 (1902). CrosKley au<l Higby. Productiou ■ 
of gas from bituminous coals and the like, i 
Nov. 11. I 

„ 27,348 (1902). Myers (Cook). Liquid fuel fur- | 

iiaces. Nov. 18. i 

„ 28,614 (1902). lleilhy and CJhristlson. Removing ; 

tur and solid particles from fuel-gas. Nov. II. j 

„ 28,877 (1902). Hislop. Gas-producers. Nov. 11. I 

„ 1090 (^1903). Clauss. Generating water-gas. I 

Nov. 18. 

,, 1091 (1903). Clauss. Generating water-gas. 

Nov. 18. 

„ 1182 (1903). Iloyd. Procfss and apparatus for 

purifying and evading gas - producer gast-s. 

Nov. 11. 

„ 7831 (1903). llopfelt. Process for manufacturing ! 

electrodes for arc lamps. Nov. 11. 

,, 8194 (1903). Liihne. Production and carbonisa- | 

tion of gas for lieating, lighting, motive power, 
or the like. Nov. 1,8. 

,, 12,001 (1903). Lake (Fuel and Gas Manufacturing 

(o.). Manufacture of fuel compounds used in 
generating gas. Nov. 18. 

„ 21,642 (1903). Gay ley. Extracting moisture from 

the air for i)laHt furnaces or converters. Nov. 18. 

„ 21,967 (1903). Dahraen and Ilagyi-Histic. ]*ro- 

cess of manufacturing carbonaceous substances. 
Nov. 18. 


IV.-COLOURINO MATTERS AND DYKSTIJI^FS. 

[A.] 23,763. Imray (Meister, Lucius und Briiuing). 
Manufacture of monoacet-triamidobeuzene, and 
dyestuffs therefrom. Nov. 2. 

,, 24,113. GberUinder and TTu' Alliance Chemical Co., 

Ltd. Production of o-toluene sulphonic acid. 
Nov, 6. 

„ 24,409. Ransford (Cassellu and Co.). Manufacture 

of o-idtro-o-amido-p-Jicetainidoplienol, and dye- 
stuffs therefrom. Nov. 10. 

„ 24,690. Read Holliday and Sons, Ltd., and Turner. ; 

Manufacture and dyeing of colours for wool and 
silk fast to milling. Nov. 13. 

[C.S.] 633 (1903). Imray (Meister, Lucius imd Pruning). , 
Mantifaeturo of monazo dyestuffs for wool. , 
Nov. 18. 

,, 053 (1903). Imray (Meister, Lucius und Hriiuing). 

Manufacture of azo dyestuffs from 1,8 a/imido- 
impliiluilenc-4 sulphonic acid. Nov. 18. 

,, 1235 (1903). Abel (Act. - Ges. f. Auiliufuhr.). 

Manufacture of retl lak(*s. Nov. 11. 

,, 1326 (1903). Imray (Meister, Lucius und Hriiiiing). 

Manufacture of phenylglyeine-o-carboxylie acid. 
Nov. 18. 

„ 2503 (1903). Abel (Act. -Ges. f. Anilinfabr.). 

Manufacture of red lakes. Nov. 18. 

V.--PREPARING, BLEACHING, DYEING, 
PRINTING. AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 23,770. Schrader. Process for mordanting wool. 
Nov. 2. 

„ 23.839. Ickringill. Preparation and spinning of | 

fibres. Nov. 4. ' 

„ 24,232. Perkin, jun., and Whipp Bros, and Todd, j 

Ltd. Treatment of raw cotton and flax, and 
cotton and linen goods, to reduce the inflam- 
mability thereof. Nov, 7. 

„ 24,2?9. Forster. Metallisation of textile fibres, and 

products therefrom, also of paper, leather, Ac.* 
Nov. 9. 


OP CHEMICAL INDUSTRY. 

[A.] 24,311. Sharp, Sharp, and Sons, Ltd., Krais, and 
The Bradford Dyers Assoc., Ltd. Manufacture 
of printing composition suitable for printing 
upon textile and other materials. Nov. 9. 

„ 24,313. Raabe. Manufacture of yarns and of a 

liquid substance for use therein. Nov. 9. 

,, 24,32 7. Marshall and The Times Coloured Spinning 

Co., Ltd. Ap[)arHtus for dyeing and similarly 
treating textile material upon bobbins or the like. 
Nov. 10. 

,, 24,641. Roberts and Crossiey. (’arbonising or 

destroying cotton or silk in woollen and worsted 
rags. Nov. 13. 

„ 24,666. 'romlinson (Haas and Haas). Apparatus 

for 1 renting textile piece goods with air or other 
gas»*s, for drying, bleaching, carbonising, or other 
proct'sses. Nov. 13. 

„ 24,690. Read Holliday and Sons. Ltd., and Turner. 

See under IV. 

[C.S.] 24,136 (1902). Kellner. Manufacture of yarns 
and threads. Nov. 1 1 . 

,, 25,loB ( 1002). Kershaw. Apparatus for dyeing, 
mordanting, or similarly treating slubhing, yarn, 
and other hhrous matiTial. Nov. 18. 

„ 26,982 (1902). Stoerk. Manufacture of artificial 

silk. Nov. 18. 

„ 28,364 (1902). Strehlenert. Machines for the 

mannfaeture of artificial silk, Nov. 11. 

,, 7060 (1903)- Dargiie, Dnrgne, and Dargiie. Ap- 

paratus for dyeing or washing fibrous inateriaN. 
Xov. 18. 

„ 10,925 (1901). Rott and Mill len. Textile printing 

maebines. Nov. 18, 

„ I 1,483 (1903). Jfilieufeld. Producing glossy silk- 
like elT('cts on fabrics or other material. N 3V. 1 8. 

„ 21,671 (1903). lleide (McClure). Colour jirinting 

process. Nov. 18. 

VII.— ACIDS, ALKALIS, SALTS. Eto. 

[A.] 23,687. Parker. Prodifction of salts of sodium, 
potassium, and other metals. Nov. 2. 

„ 23,918. Keogli and Broughton. ITocesses of making 

alumina, and by-products. Nov. 4. 

„ 23,919. Keogh and Broughton. Manufacture of 

alumina and by-products. Nov. 4. 

,, 24,148. Weiller and Weiller. See under X. 

,, 24.297. Price. Proci'sses for manufacturing nit- 

rate, nitrite, or suli)ho-nitrate or nitrile of lime, 
soda, or potash. Nov. 9. 

„ 24,332. Donnaebi(‘. Appliances for the manufac- 

ture of nitric acid. Nov. 10. 

,, 24.619. Schwab, and 11. Greene and Sons, Ltd. 

.Manufacture of vitriol. Nov. 12. 

,, 24,639. Barker. Production of Glauber salts, ferrous 

carbonate, ferrous hydrate, and ammonia from 
nitre cuke.* Nov. 12. 

,, 24,806. Ilinz. See under XL 

[C.S.] 22,135 (1902). Gilmour. See under XL 

„ 24,237 (1902). Bronu. Manufacture of soluble 

glass. Nov. 11. 

,, 72 (1903). Paul. Manufaeture of hydrocyanic acid 

and of cyanide salts therefrom. Nov. 11. 

„ 519 (1903). Stinville. Manufacture of sulphuric 

acid. Nov. II. 

„ 2204 (1903). Johnson (Badische Anilin und Soda- 

fabr.). Manufacture of hydrosnlphite salts. 
Nov. 18. 

„ 13,119 (1903). Thompson (Savon Fr5res et Cle.). 

Production of carbonate of soda, caustic soda, 
carbonate of potash, caustic potash, &c., and 
apparatus therefor. Nov. 11. 
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[C.S.] 14,303 (1903). Pictet. Anjjiiratus for gepnratiiij^ 
gftses from their mixiure.«, especiully oxygen and 
nitrogen from air. Nov Jb. 

„ 19,108 (1903). Ellis (Cliem. Eabr. von I ley den 

A.-G.). Manufacture of colloidal salts of heavy 
metals. Nov. 11. 

„ 21,122 (1903). Jaubeit. IVeparation of oxy^^en. 

Nov. 11. 

IX.— BUILDING MATERIALS, CLAYS. MORTARS. 
AND CEMENTS. 

[A.] 23,786. Gare. Solutions for treating Avood and 
other fibrous and jjoroiis materials ami com- 
pounds. Nov. 3. 

,, 24,041. Rach. Process for manufachiriiiijf lin*- 

bricks, crucibles, retorts, a«id otJjer refractory 
articles.* Nov. .'i, 

,, 24,065. Okuin. Me thod of manufacluriiij*; corun- 

dum. Nov. 5. 

,, 21,074. Scliiineinann. Kiltrs for burning Portland 

and Roman ceriumr, lini<‘, See. Nov. 6. 

,, 24,553. Sclmnemann. ( ement kiln for burning 

loose or powdered cement raw material. Nco'. 12. 

,, 24,618. Silbiger. Iluilding and decorating materials. 

Nov. 12. 

[C.S.] 21,480 (1902). Alexander. Kilns or oven> for 
burning plaster, cement, or lime. Nov. 1 1. 

„ 24,023 (1902). Met leiinban. Proce.ss for maim- 

fiicturing stone. Nov. 11. 

,, 914 (1903). llosketh. Brick, lime, and like kiln.s. 

Nov. 18. 

,, 21,799 (1903). Justice (vXktieselskabet X'euezuela- 

A.sfalt ICie.). Manufacture of artificial asphalt. 
Nov. 18. 

X.-MKTALLURGY. 

[A.] 23,764. Grdndal. h'uriiacc for burning ore bri- 
quettes.* Nov. 2. 

„ 23,848. Alzugaray. Treatment of complex ores. 

(Fr. Appl., July 30, 1903.)* Nov. 3. 

„ 23,855. Wild. Methods for extracting metals from 

ores, concentrates, tailings, and tlie like. Nov. 3. 

„ 23,861. Soc Anon, la Ncometallurgie. Alloy. 

(Fr. Appl., Nov. 6, 1902.'l* Nov. 3. 

„ 24,026, Akester. Treatment of iron saral for the 

j)urpose of separating the metal therefrom. 
Nov. 5, 

„ 21,027. Akester. Extraction of snlj)hur from 

auriferous or other ores. Nov. 5. 

„ 24,118. Weiller and Weiller, Production of metals, 

allojs, oxides, and high temperatures. Nov, G. 

,, 24,277, Anderson. Treatment of ores. Nov. 9. 

,, 24,493. Savelsberg. l’roee)*s for cfTcetiug the 

desulphurisatioii of lead ores. Nov. 11. 

n 24,825. Inibert. Process for extrac.ting, from their 
sulphides, zinc and lead, and generally all metals 
whose afiinity for sulphur is less than copper. 
Nov. 14. 

[C.S.] 26,782 (1902). Kushton. Furnaces for roasting 
ores. Nov. 11. 

» 704 (1903). Mills (Lecurmo). Cementation of iron, 

steel, and cast-iron. Nov. 18. 

M 18,593 (1903). Scott. Manufacture of tinplate, and 
articles therefrom. Nov. 11. 

,> 20,709 (1903). Ililpert and Pauli. Producing a 

bright coating of silver and other metals on paper, 
leather, or the like. Nov. 18. 

„ 21,665 (1903). Oxnam and Oxnam. Process of 

hardening copper and extracting metals from 
matrices. Nov. 18. 


XL— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A. i 23,712. Nehnier. Mannfactiire of dry batteries. 
Nov. 2. 

23,8S1. Lucas. Insulating materials iind artificial 
substitutes ft)r eliouile, &c. Nov. I. 

24.t72. Ruhstrat and Grimmer, FIcetric furnaces. 
N<»v. 1 1 . 

,, 2 l.StXL irni/.. Electrolytic manufacture of per- 

oxides ot magnesium and zliie. Nov. 1 I. 

[(’.S.] 22,^35 ( 1902). (lilmour. hJectrolytic decompo- 
sition ol alkaline cliloridos. Nov. 18. 

„ 8679 (1903). Hilbert. .Apparatus for electro- 

plat iug. Nov. 11. 

1 i*»,9S8 ( 1 903 ). Steenlet. Partitions or diaphragms 
for electrolytic ami electro -plating purposes. 
Nov. IS. 


XII.— FATS, b'A ITY OILS, WAXES, AND SOAP. 

[.A.] 21,215. llalK'r. Treatment of acid liquors con- 
taining gl> eerin. Nov. 7. 

,, 24,2 10. Reiss. Protluclion of readily resorbent 

medicated soaps.* Nov, 9. 

„ 24,628. (’aslle. Maiiufaclure of foaj). Nov. 12. 

„ 2 1,801. Tabourin, Girarti, and Portevin. See 

unfit r I . 

ff'.S.] 21,373 (1903). (Nuimout. Scented toili't soap. 
Nov. 11. 


XI I L— PIGMENTS, PAINTS; RESINS, VARNISHES; 

INDIA-RUBBER, Etc. 

A, —PigmenlSt Paints. 

[A.] 21,031, Zander. Water-colour printing inks and- 
paints. .\ov. 5. 

,, 24,114. Koehler. Hygienic (piick-drying ink for 

superimposing printing and painting. Nov. 6. 

[C.S.] 1235 (1903). Abel (Act.-Ges. f. Anilinfabr.). See 
nmlerW. 

,, 18,300 (1903). Ebersoii. Method of removing 

I>aint or varnisli from surfaces. Nov. ll. 

H. — Resins, Varnishes. 

[C.S.J 19,23.3. Clausen, Linoleum-like material. Nov. 11. 

XIV.-TANNING. LEATHER, GLUE, AND SIZE 

[A.] 23,752. Fell (The Casein Co.). ( 'asein-cellulose 

compound, and process for producing same.* 
N<>v. 2. 

XVI.— SUGAR, STARCH, GUM, Bto. 

[A.] 1-3 ,703. Bate. Drying starch from rice or other 
amylaceous products. Nov. 2. 

[C.S.] 28J86 (1902), Deutsch. Apparatus for whitening 
.sugar iu centrifugal macliines by means of steam. 
Nov. 18. 

XVII.— BREWING, WINKS, SPIRITS, Eto. 

[A.] 24,294. Jen.sen (Deissler). Process for freeing 
yeast from bitter principles. Nov. 9. 

[C.S.] 1073 (1903). lIotTmanD. Continuous process and 
apparatus for purifying beer wort. Nov. 18. 
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XVIII.— FOODS , SANITATION; WATER 
PURIFICATION, & DISINFECTANTS. 

A,— ! 

[A.] 24,692. Posternak. Process for obtaining the 
assimilable phospbo- organic matter contained in 
vegetable foodstuffs. Nov. 13. 

„ 24,807. Jensen (Deissler). Process of manufac- | 

turiug an alimentary extract. Nov. 14. ! 

fC.S.] 639 (1903). ICvenden and Daw. (/ompressed fruit j 
essences, juices, or fluvoiirs. Nov. 18. i 

I 

if . — Sanitation ; Water Purification » 

[A.] 23,748. Reeves. Precipitant, disinfectant or 

deodoriser, especially suitable for the treatment j 
of sewage. Nov. 2. 

,, 24,054. Ostwald. Process and apparatus for utilis- 

ing and disposing of town refuse. Nov. 5. 

„ 24,711. Scott. Means and apparatus for the 

continuous treatment of waste materials, and 
obtaining volatile and other products therefrom. 
Nov. 13. 

[C.S.] 17,097. Pfeiff. Sterilising apparatus. Nov. 11. 

„ 17,905. Simundt. Apparatus for effecting permanent 

disinfection or sterilisation. Nov. 1 1 . 

XIX.— PAPER, PASTEBOARD, Eto. 

[A.] 23,752. Fell (The Casein Co.). See under XIV. 
[C.S.] 21,030 (1903). Viscose Syndicate, Ltd., and Cross. 

Method of refining or purifying viscose. Nov. 11. 

XX.— FINE CHEMICALS, ALKALOIDS. 
ESSENCES. AND EXTRACTS. 

[A.] 24,631. Fourneau. Preparation of amino alcohols j 
and their derivatives. Nov. 12. 


OP CHEMICAL INDUSTRY. 

[A.] 24,723. Imray (Meister, Lucias und Brttning). 
Manufacture of compounds of the active sub- 
stance of suprarenal glands. Nov. 13. 

[C.S.] 705 (1903). Lake (Chuit, Naef, and Co.). Pro- 
cess of preparing hydrolysed pseudo-ionone and 
its homologues, and for their transformation into 
cyclic ketones. Nov. 18. 

„ 848 (1903). Barge and Givaudun. Separating 

ortho- and paratoluene sulphamide. Nov. 18. 

„ 1579 (1903). Newton (Bayer and Co.). Produc 

tion of methylene citric acid. Nov. 18. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 23,722. Newton (Bayer and Co.). Sensitising 
photographic emulsions with the aid of dyestuff’s. 
Nov. 2. 

rC.S.] 27,896 (1902). Gros and Ostwald. Reproducing 
pictures or the like. Nov. 18. 


XXII.— EXPLOSIVES, MATCHES, Etc. 

[A.] 24,194. Stock. Matches. Nov. 7. 

„ 24,511. Yonck. Explosives. Nov. 11. 

[C.S.] 4.56 (1903). Kynnch, Ltd., and Ashley. Kneading 
and like machines employed in the manufacture 
of explosives. Nov. 18. 

„ 457 (1903). ICjnoch, Ltd., and Ashley. Manufac- 

tiire of explosives. Nov. 18. 

„ 21.365 (1903). Schiiebelin. Explosive powder. 

Nov. 1 1 . 

„ 21,518 (1903). Du Bait. Charges of powder. 

Nov. 18. 
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ANNUAL GENERAL MEETING, 1904: 

NOMINATION OF PRESIDENT. 

Notice is hereby given that Mr. William H. Nichols has 
beeu nominated to the office of President for 1904-5 under 
Rule 8. 

THE SOCIETY’S COUNCIL ROOM. 

The various Sections of the Society are now at liberty to 
make use of the Society’s meeting room for Sectional 
purposes, when not required by the Council, by making 
arrangements beforehand with the General Secretary. 


SUBSCRIPTIONS FOR 1904. 

Foreign and Colonial Members are reminded that the 
subscription of 25*. for 1901, payable on January 1st next, 
should be sent in good time to the lion. Treasurer (Mr. 
Samuel Hall), in order to ensure continuity in the receipt of 
the Society’s Journal. Any changes of address to appear 
in the new List of Members now in course of preparation 
should reach the General Secretary not later than January 
15th, 1904. 


ANNUAL GENERAL MEETING, NEW YOliK, 1904. 

Members who contemplate attending the next General 
Meeting, in New York, are requested to communicate with 
the General Secretary as soon as possible, in order that 
suitable travelling arrangements may be made. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers. 
Infringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


Cbangrs! of ^IDDirrsis!. 


When notifying new addresses, members are requested to 
write them distinctly, and stale whether they are temporary 
or permanent. Multiplication of addresses is also to be 
avoided as tending to create confusion. When sending 
subscriptions, the use of the form attached to the application 
helps in the verification of addresses, on which the safe 
delivery of the Journal depends. 


Albright, G. S., l/o Edgbaston ; Bromesberrow Place, 
Ledbury. 

Allen, Richard F., l/o Windsor Avenue; 5016, Baltimore 
Avenue, Philadelphia, Pa., U.S.A. 

Auden, Ur. Harold A., l/o West Ham ; c/o United Alkali 
Co., Ltd., Central Laboratory, Widnes. 

Beaver, C., l/o Sale ; Staumore, Cecil Road, Hale, Cheshire. 

Cameron, Jas., l/o Mersey Lane ; 70, Old Chester Road, 
Woodhey, near Birkenhead. 

Carden, Albert J., l/o Stratford ; Duuster House, 12, Mark 
Lane, P3.C. 

Diehl, 0. C., l/o Saginaw ; c/o Saginaw Salt Co., St. Charles, 
Mich., U.S.A. 

Dodds, #Roger, l/o Newcastle; 4, Marlborough Terrace, 
Scotland Gate, R.S.O., Morpeth. 

Dowzard, E,, l/o Seaforth ; The Haven, Barton Heys Road, 
Formby, Lancashire. 


OF CHEMICAL INDUSTRY. li)ec. is, 1905. 


Edwards, Henry W., l/o Georgia; c/o Grand Junction 
Smelting Co., Grand Junction, Colo., U.S.A. 

Ekman, C. D., l/o Northfieet ; Overcliffe, Gravesend, Kn-r 

Fudge, Thos., l/o New Brighton ; 397, Avenue E, Bayoun 
N.J., U.S.A. 

Gottschalk, Dr. L., l/o Salem Depdt ; 9, Custer Sir. 1 r 
Laurence, Mass., U.S.A. 

Gunn, Gilbert; all commuuiciitions to 80, Prettywo. i, 
Bury, Lancashire. 

Harrison, C. Leland; Journals to Harrison Bros, and Co., 
Inc., address as before. 

Hartley, Jos., l/o Gorton ; 102, Kirkmanshiilme Liinr. 

Longsight, Manchester. 

Jones, Herbert J , 1/0 Manchester ; c/o The Scottish A( i,| 
and Alkali Co., Ltd., Kilwinning, N.B. 

Lt*e, Waldemar, l/o Palinertoii ; 4620, Wayne Stic, t 
Philadelphia, Pa., U.S.A. 

Muiihbridge, VVm., l/o Hull; 27, Elmbank Road, Seftot 
Park, Liverpool. 

Mardick, John R., l/o Driftwood; c/o Wm. F. Moser aiiil 
Co., Du Bois, Pa., U.S.A. 

Murray, C. B., l/o Braddock ; c/o St. Louis Plate Ghis. 
Co., Valley Park, Mo., U.S.A. 

North, E. Gordon N. ; Journals to .Tubiles, Alpiijan a 
Prov. fie Granada, Spain. 

Palmer, Fred. G., l/o Swanscombe ; Chem. Dept., Gnv’! 
Hospital, S.E. 

Perry, Chas. M., 1/0 Pawtucket ; 4, Caralpa Road, Provi 
deuce, R.I., U.S.A. 

Persons, Ashton C., l/o l.V.t; 31.3, Prospect Street, Willi 
mantie, Conn., U.S.A. 

Peter, Dr. A. H., l/o New York; c/o Zinsser and Co. 
Ilastings-on-IIudson, X.Y., U.S.A. 

Radley, Ernest G. ; 19 {not 40), Ernest Street, 

Norwood, S.E. 

Reid, T. A., l/o Liverpool ; e/o Johnson, .lorgenseii, am 
Wetter, 38, Victoria Buildings, Manchester. 

Roller, IL C., l/o Pierrepont Street ; 139, Henry Street 
Brooklyn, N.Y., U.S.A. 

Rucker, Dr. H. von, l/o Mexico; 13, Post Strasse, Hof 
Bavaria, German}’. 

Scbweichert, Karl ; Journals to 6, Oliver Street, Rahwav 
N.J., U.S.A. 

Sharwood, W. J., 1/0 Montana; 2119, Baltimore Avenue 
Philadelphia, Pa., U.S.A. 

Skoglund, J. V., l/o Laurence; 142, West 117th Street 
New York City, U.S.A. 

Smith, James, l/o Widnes ; South Bank, Frodshiiin 
Cheshire. 

Smith, J. Cruicksbank, l/o Mortimer Street; 28, Westmore 
land Road, Westbourne Park, W. 

Spence, David ; Journals to Pension Todd, Luttichai 
Strasse 14, Dresden, Germany. 

Strickler, Emerson H., l/o Baltimore ; c.jo General Chemica 
Co., 25, Broad Street, New York (Jity, U.S.A. 

Thurlow, Nathaniel, l/o Port Chester ; 226, East Frederit It 
Street, Lancaster, Pa., U.S.A. 

Walker, Dr, William H., l/o Exchange Place ; 93, Broat 
Street, Boston, Mass., U.S.A. 

Weed, Henry T., l/o Greene Avenue ; 408, Third Street 
Brooklyn, N.Y., U.S.A. 

Wilson, Cecil H. ; all communications to c/o Shetliil' 
Smelting Co., Ltd., Sheffield. 

CHANGE OF ADDRESS REQUIRED. 

Zahn, Edw. ; l/o 117, Sherwood Avenue, Syracuse, N.Y 
U.S.A. 

lBrati)0* 

Bramwell, Sir Frederick, Bart., F.R.8., 5, Great Georg 
Street, Westminster, S.W. Nov. 80. 

Schad, Julius, 88, Mosley Street, Manchester. Oct. 23. 
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Deo. 13. i»os.] ^ NOTICB.S, OHA.\GE.S OF ADDRESS, Ac.; LlVBaPOOL SBOTION. 


l.flierpooI 4^r(tfon. 


Meeting held on Wednesday, Noremher 2jth, 1903. 


MR. FRANK TATK IN TMK CHAIR. 


The Chairman said that he wa.s extremely sorry to Imve 
to aauounee that Dr. 1'. Lewis Hailey had resigned theolfice 
of Honorary Secretary to the Liverpool Section, an ofliee 
he had tilled with so much ability for many years. 
He had proved himself to be a splendid organiser and 
an indefatigable worker. In connection with the General 
Meeting of the Society in Liverpool, in 1902, he spareil 
no pains to perfect every detail in the arrangements which 
proved so satisfactory. Mr. W. U. Hardwick had consented 
to fill the vacancy. 

Dr. Campbell Brown said that Dr. Hailey had for many 
years performed the heavy duties of Honorary Secretary 
to the Section in a manner which had been of material 
service alike in the Section itself and in promoting its 
interests on the Council of the Society. He had giv<;n a 
fjreat deal of tliouglitto the work, and by his good judgment 
liinl increased the efficiency of the Section. He begged to 
move that the cordial thanks of this Section he accorded 
to him for his admirable services. 

Mr. Alfred Smktham said tliat in the eulogies so ably 
expressed by Mr, Tate and Dr. Campbell Brown the opinion 
of the whole Section had been fitly voiced, and he was quite 
sure that not only the members of the Section, but all those 
who attended the last General Meeting of the Society in 
Liverpool, must liave been struck with the great tae.t and 
'.kill displayed by Dr. Hailey. He had much ph asure in 
seconding the resolution, 

In acknowledging the vote of thanks Dr. Hailey 
expressed his gratitude for the exiiression of appreciation, 
ike work of Secretary hail been very congenial to him, 
and lie regretted that his residence outside Liverpool made 
it impossible for him to retain the position. Ho would, 
however, be still residimt in the district, and an active 
member of tlio Section. 


collected at tlio base of tlu' Glover tower, the temperature 
of the Glover tower usually varying from 120® C. to 
C. At the sugge.stioii of Prof. J. Oampboll Brown, 
measurenaents with more concentrated acid and at higher 
temperatures were attcnijMed. It was decided to adopt the 
dynamical iiuHliod of nspirating a measured volume of air 
til rough the aeid and weighing the water earrieti over ; this 
method liaving been applied succi^ssfnlly by J. VValker 
(Zeit. Phys. tfiicm., 188S, 2, 002) to various salt solutions, 
and by Will and Hredig (Her., 1HS9, 22, 1081) to alcuhoIi<^ 
solutions. 'Phe arrangement of the apparatus is shown in 
the accompanying skfich. 'Phe acid under investigation 
was eoiitaiiu'd in a series of Mohr’s bulbs. The.se were kt‘pt 
at a constant known tcnqjeratnre bv moans *)f the air 
hath 1). constructed of shi‘et iron with an air space ins, 
between the inner and outer walls, the external measure- 
ments being 18 ins. b\ 9 ins. by 9 ins. 'Phrougli two small 
hole.s at the top of the bath were inserted a mercury 
thermostat Iv, and an aceiirale thermometer 'P. The hatfi 
was heated by two parallel Klefoh(*r huriKTS controlled b}' 
the thenno.stat. riii' Mohr’s bulbs wtTC fused directly to 
the glass spiral B, contained in the hath, through which 
the air circulated before itassing through the acid. In tliis 
way the air was brought to the temperature of the hath 
before coining in contact with the aeid. The leading tubes 
from the H]Mral and bulbs left the bath through the holes 
A, A, bored through the hardwood plugs covered wuth 
asbestos, ivhieh closed the ends of the hath. 'Phe absorptlou 
apparatus consisted of two small U tubes K, (jontaining 
pumice and sulphuric iieid ; these were weighed before and 
after each experiment. Air, previously dried and purified 
by passing through two large U tubes, the first filled with 
alternate layers of ealeium chloride and fresh soda lime, 
and the second with pumice and sulphuric acid, was drawn 
through tlie apparatus by the aspirator G, which hud a 
capacity of about 8 litres, and was ^.•()nnecte,d to the liiilbs 
through a drying tube containing pumice and sulphiirie 
acid, a mercury manometer h\ being also interposed to 
measure the deenused ])ressure in the apparatus, 'I'he 
tmnperatiire of the air in the aspirator was read from time 
to time by tile thermometer. Phe sulphuric acid was pure 
sulphuric acid (free from arsenic and lead) obtained from 
J. \y . l\)wers, Widnes. Solutions of the following stri'iigths 
were made up - 


TUK VAPOUR PRLSSURKS OF 

CONCENTRATRD SOLUTIONS OF SULPHURIC 
ACID AT HIGH TRMPEUATURKS. 

HY H. BRIOaS, R.80. (VIOT.). 

The only measununents of the vapour pressures of 
sulphuric acid solutions hitherto carried out are those of 
Uegnault, which extend only to 3.)^ C., and those of K. Sorel 
(this Journal, 1890, l7o), who extended Regnault’s investi- 
gations up to 95° C., using a similar method to the one 
described in this communication. 

In connection with the manufacture of sulphuric acid, 
it is desirable to know the vapour pressure of more 
concentrated solutions at higher temperatures. The cou- 
ceutration of acid made in the lead-chamber process varies 
from 124® Tw. (chamber acid) to 152° Tw., the acid 


;\<'id. 

.Sf.ocifie Gi';ivj(,\'. 

Pl'I'CCIllMgf! of 

A 

r7(H 

77 T)! 

K 

I • 7U 

71F17 

i; 

J '75^ 

srsi 

1) 

1'77S 

S4-2U 

K 

1 •8D,'} 

87 '32 

F 

1 

91 *'22 



Thv^ specific gravity in each case was accurately 
determined at 15^ C,, and from this the concentration was 
obtained by reference to Lunge’s tables (Alkali Makers' 
Handbook). The figures were checked by gravimetric 
analyses. Preliminary experiments were carried out to 
ascertain the maximum rate at which air could bo drawn 
through the aeid and still attain complete saturation. It 
was found that saturation was attained if the rate did not 
exceed 1 litre per hour. It was also found that no sul- 
phurio acid vapour was carried 
over, even at 200° C. Measure- 
ments were now made at tem- 
peratures from 100°C. to 200° C., 
the vapour pressure being cal- 
culated from the formula p « 


62290 


w T 


, w here w 


M,; --weight 

of ivater carried over ; T, abso- 
lute temperature of acid ; M, 
mol. weight of water ; a, volume 
of air in c.c. aspirated through 
the liquid corrected to N.T.P. 
The following table gives com- 
plete data for a series of experi- 
ments at 100° C, 
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Vapour 

Mean 

Temp. 

Acid. 

V. 

n\ 

Pressure 

Vapour 




calculated. 

Pressure. 


1 ^ 

C ll,7fi0 

0*1842 

20-21 ) 

Mm, of 
Mercury. 

20-2 • 


' \ 7,684 

0*1188 

20-l9i 


' ^ 

c I, 6.816 

0*17.62 

14-2J> ) 

14*3 j 


i 1 13.841 

0*15:16 

14*. -12; 



( 14,681 

0-0!)86 

S-73* 

- 1 

100'’ c;.| 

1 ; L/ 

( 16,229 

0*1032 

8*21 f 


Tl 

1 f 17,190 

0*0707 

.6-.-ll> 

5-3 1 


i 

1 1 1 .6,406 

0*0620 

5-20 j 

1 

V 

1 C 16, .384 

0*0298 

1 2 -.3.6 > 

2-4 ; 



( 12,661 

0*0‘>.36 

2- B» ) 


Tj'inp. ; Arid. 


Va|)(>ni’ 

PrrvMirr 

cnlfulalrd. 


Mr;ui 

Vapour 

I’rrssuru. 


Min. of 
Mrrciiiy. 


CoDC^^ntration 

I of Acid. 


PercentafTc of 
HaSO*. 


Tompornture, Degrees C. 


110 . ' 

120 . i 

125 . 

1 130 . 

140 . 

42-6 

! 71-0 1 

90*8 

112*5 

108*5 

3 ;j *8 

1 66*2 i 

07-6 

86*2 

132*0 

18*8 

! 32 *6 

40*0 

51*0 

75*7 

11*1 

! 18*6 1 

23*1 

29*6 

46*0 

6*0 1 

8*7 1 

10*6 

16*0 

26*3 



6*0 

0*9 

10*0 


Concentration 
I of Acid. 

I Percentage of 
I H 2 SO 4 . I 


Temperature, Degrees C. 


180 . 190 . 


282 *5 .. i 

132-6 191 -0 

62-0 92-5 


/s oOxermcLLs . 


\'apovir proHSure too small to he 
iletermined. 


It will be seen that the volume of air, and lieiu e tlie 
duration of experiment (all bein^ carried out at the rate of 
I litre per hour), -was varied considerably. Kxperiments 
were also carried out at r2r>° C., 150 ’ C., 17.')'^ C., and 
2 OO ' C., the results bein^ ^iven in tlie folloning table ; — 
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The mean results obtained were plotted to scile, and 
from the smoothed curves shown below, the follovvin;^ table 
was constructed by graphic interpolation : — 

Table III. 

Vapour Pressures in Mm. of Mercury. 


70*7 


m no ISO 130 140 no igo tip jeo i 9 o zoo 
Temperature^ ijv*C 
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In conclusion, attention may be drawn to the followiu;' 
points : — The method U particularly useful in its appli- 
^tion to the measurement of very low vapour pressures, 
there being practically no limit to the duration of the 
experiment. When high vapour pressures are t<» be 
measured two difficulties arise : (i.) The concentration 

of the acid in the bulbs rises throughout the experiment, 
(ii.) The volume of air aspirated, being necessarily much 
smaller, cannot be measured with the same degree of 
accuracy. The conditions necessary to reduce these errors 
lie in opposite directions, since the greater the volume of 
air aspirated the greater is the change in concentration of 
the acid. Hence the method is most applicable to the 
determination of the vapour pressures of solutions at 
moderate temperatures. 

The author wishes to express his indebtedness to 
Prof. J. Campbell llrown, at whose suggestion the work 
was undertaken, for the kind interest he has taken in it 
throughout ; his thanks are also due to Mr. R. C. Hurt, 
U.Sc., for kindly revising the figures and curves. 


2.onlJon Section. 


Meeting held on Monday ^ IVoremher 2nd, 1903. 


MR. WALTKR F. RKID IN THE CHAIR. 


NEW COMPOUNDS OF PIIOSPHORIjS FOR THE 
PRODUCTION OF MATCHES. 

BY FIIEO HAEE. 

When hydrocarbons, especially naphtlialene, are heated 
with yellow phosphorus, in presence of water, substances are 
obtained which may be used for the production of strike- 
anywhere matches, the hydrocarbon vapour being stated 
to reduce the noxious effects of the phosphorus and its 
oxidation products. (See Eng. Pat. 10,G5."» of 1902; this 
Journal, 1908,512.) 

A discussion followed, in which Prof, llodgkinson, Drs, 
Mes.scl and Thorne, Messrs. Boor, Chiyton, Muir, Reid, 
Watson Smith, and the author took jmrt. 


K R R A T A. 

This Journal, 1903, 122G, col, 2, 1. 11 from top, /or 
“phosphorous^' read “ phosphorus ” ; also ibid., 1. 14 from 
top./or “ phosphrus ” read “ phosphorus.’' 


iWaiwbfflitfr 


Meeting held on Friday, Noi e.mbt'r 6th, 1903. 


CHAIRMAN’S ADDRESS. 


MUNICIPAL CHEMISTRY. 

BY J. CARTER BKLE, A.K.S.M., ETC. 

By municipal chemistry 1 understand all those things in 
chemistry upon which the chemist to a municipal corpora- 
tion has to advise. I only name a few things which belong 
to such a department. It should include the analyses of 
food and drugs, of those chemicals which a corporation 
as a body is in the habit of using, such as disinfectants, 
oils, paints, cements, &c. ; also analyses of waters, sewages, 
and effluents ; lastly the analysis of gas and air. No one 
man could do all this work, hut if he had skilled assistants 


lUKler him, nucIi as the borough eoginei^, the treasurer, 
and the inedioal officer have, '•uch chemical work could 
he carrie<l out very much to the benefit of the corporation. 
Therefore, in my opinion, a chemical department should 
he formed in every large corporation, with a man at the 
head who shonhl thoroughly understand ami be able to 
perform all tin* analyses that would be recpiired. As I 
have hud 30 years* experience in the above kind of work, 
it may not bi* out of place if 1 offer a few remarks and 
suggestions wln*rehv improvements may he effected. 

Let us take tin* Food and Drugs Act first. As many of 
you are aware, when the inspector hays any article of food, 
or drug, he has to divide the .sainph' into three parts, giving 
OIK* to the vendor, another to the analyst, and ki*eping the 
third himself. Here is a treble expense, and often the very 
object is defeated upon which tlie inspector set out. For, 
as a rule, he is \%a*ll known, and special articles are kept for 
him, whi(*h, naturally enough, will be perfectly pure. This 
is strikingly shown l»y the Local Ciovernment Board Report, 
i Sample.^ obtained by the inspi'ctor showed only 10 per 
cent, of adulteration, whereas samples bought by private 
purchasers showed over 30 per cent, of adulteration. As 
ail instance of how ihe inspectors may be deceived, a curious 
case of fraud is report e<l from Birmingham. A sample of 
butter was markeil juirc Danish butter, but contained 
; 87 per cent, ot foreign fat. Another sample, taken from 
i the same piece, \\as puie butler, and the inspector found 
that a small pi»‘ce of butter had been carefully fitted into 
one end of a large lump of margarine. When the case 
was heard, tlie assistant who sold the butter said that she 
WHS told by her em|doyer to serve ordinary customers from 
the margariiH* end, hut anyone she whs suspicious about 
was to ho served from the end which consisted of pure 
butter. 

To illustrati* further what I understand by municipal 
cliemisiry, let us take the ipiestion of various cementB 
and mortars. ’I'Im* examination of these is a most important 
chemical (question, and a (jorporation may easily lose 
hundreds and thousamls of pounds by not submitting these 
articles to chemical analysis, and sometimes a great in- 
justice may be done to the cement mannfaeturer, for he 
may have his goods rejected by the clerk of works in 
favour of anotlier. An instance of this was brought before 
my notice some time since, in which the clerk of works had 
tested the cement and said the breaking power was only 
270 lb. I examined the sample and found it to be of first- 
class quality. It was tlien sent to a London expert, who 
ave the breaking strain at 400 lb., and the inaoufactiirer 
ad certified for ,380 lb. It seems absurd to refer such a 
question to a clerk of works when the whole thing requires 
ail experimental (dieini.st, who must have been projierly 
trained to do the work. 

Then take such a simple question as the slaking of lime. 
We all know that when lime is well slaked and mixed with 
water, a milk of lime should he obtained without any lumps 
and needing no grinding ; but I know, at the present time, 
of a place where expensive machinery has been put up to 
grind the lime after it has been well slaked. If a chemist 
bad been asked for hi.s advice upon this subject he certainly 
would never have put up such an expensive plant for 
such a purpose. Take the various disinfecting powders 
which are submitted to eorponitions, and which, in many 
instances, are almost worthless. In my younger days, 
when I was more enthusiastic, a pink powder was submitted 
tome for analysis. It was said to contain 15 per cent, of 
pure carbolic acid, and the price was 10/. 10.<?. a ton. l*racti- 
cally, it contained no carbolic acid, hut was simply a 
mixture of lime and heavy tar oils. 

How are such defects to be remedied ? My answer is ; By 
having a good technical laboratory specially devoted to 
municipal chemistry, fitted up with all the most modern 
appliances. To some, the very name of technical chemistry 
savours too much of the rule of thumb.” A greater mis- 
take could not he made in holding such an idea, in the 
work in which I am engaged, there is as much mtcuracy 
and care required as in ordinary research work. I think 
it would try the skill of the student, and make him none 
the worse chemist, if he were to estimate accurately and 
quickly the following:— Tannin in tea, boric acid in milk, 
alumina in bread and flour, copper in pickles, tin in sugar, 
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fatty acids in butter, fusel oil in whisky, olive stones in 
pepper, arsenic in beer, benzoic acid in wine, glucose in 
jam. After making full analyses of waters and et&uents, 
and being able to write a good report upon them, with the 
addition of a little general knowledge, I should then say 
that this student was fit to enter the laboratory of a public 
or any other analyst. 1 know some will not like the word 
‘‘ quickly” ; 1 am afraid that the modern student spends too 
much time over one analysis, whereas he might conduct 
three or four in the same period that he is doing one ; it 
would certainly improve him, and make him more useful 
in after life. 

If one (iompares the adulteration of to-day with that of 
forty years ago, one cannot but admire the good which the 
Act has accomplished. 'I'ea contained various colouring 
matters more or less poisonous; coffee was conspicuous 
by its ahseiiee ; tht' bread contained alum, sulphate of 
copper, and plaster of Paris ; sugar, sand and colouring 
matter ; butter, a mixture of various fats ; and of the milk, 
very little liad come from the cow. In fact, there was not 
an article upon the breakfast table which was pure. 

Now all this is changed, au<l the dithculty is to find 
adulteration, though now and then we find sensational | 
articles Avritteu upon the adulteration of the food of the 
working man. I certainly am no advocate for the intro- 
duction of metals into articles of food, hut if, as iloctors 
say, metallic salts are so poisonous, then a ban should 
be placed upon all tinned foods ; for 1 doubt whether 
you could find any tinned fruit from which tin is absent. 
In the case of [)rcscrv<‘d meats which have been ex- 
amined, tin has been found as high as 1 part in 10,000, 
which means that 1,1 lb. of meat will contain about 1 grain 
of tin. In these cases, where these high amounts have been 
recorded, the tin boxes had been very much corroded. 
Again, one has to consider the length of time the meat has 
been sealed up ; for the greater the time the greater is the 
action upon the metal. When the meat lias only been one 
year in tin, tla^ amount of metal absorbed by the meat is as 
low as 1 in 50,000, or about 1 grain in 7 lb. of meat. This 
would be an infinitesimal dose. Practically speaking, we 
may look upon tin as one of the non-poisonous metals. | 

As regards the real adulteration of sugar it is practically 
nothing; thus in five years, from 1882 to 1880, no sample 
was found adulterated ; in the next ten years it was uliout 
4 per cent. Then the Local Government Hoard reported 
in a Hlue Book the following : — “After a good many years, 
in which the adulteration of sugar had apparently eeased, 
it has again come under notice in u curious form. Of the 
24G samples examined ij(*arly one-teveuth were reported as 
having been coloured with an aniline dye of an amber tint, 
in order to make white crystals of beet sugar imitate the 
more valuable Demerara. The quantity of the dye used, 
however, is very minute.” 

If we turn our attention to tea, we shall find as little 
adulteration there as there was in sugar. In former days a 
most formidable list of adulterants was brought against tea ; 
but now the adulteration has eeased, and for years past, 
practically speaking, no adulterated teas have been sold. 
Thus, in 1901, 492 samples were bought, and not one was 
sophisticated, and for a previous five years, out of 1,000 
samples bought by the inspectors, only one was adulterated. 
One of the reasons for ihe above low adulteration is that 
the tea is examined in bon<l, and if last year’s Govermnent 
report is read, it will be seen that 1,288 samples were 
examined, and of this total 1,085 samples were satisfactory. 
The remaining 203 samples were of doubtful character, and 
were reported to the Board for their decision, who decided 
that this tea should be for exportation or for the manu- 
facture of caffeine. Though the adulteration in tea is, 
practically speaking, nil, yet there is no doubt that the 
public are very much imposed upon by advertisers of tea 
under high-sounding, fanciful names, and statements that 
they are free from tannin. 

^ e will examine a third article of the breakfast table, 
and that is bread. A few years since, it was largely 
adulterated with alum, sulphate of copper, magnesia, &o. 
According to some, the first t#h would not be looked upon 
as adulterants, for in those times it was thought bread 
could not be made without the use of alum or sulphate of 

nnnnfir IVKaf la ♦Vi*. rtf fViacio nlioTninata ilTtnn flniir 


and why were they used ? If flour becomes damp, it 
acquires a musty flavour, and bread made from such flonr 
is dense and heavy. In such flours acetic and lactic acids 
are formed, which act upon the gluten, causing it to be 
soluble in water. Alum and sulphate of copper seem to 
combine with the gluten, causing it to be insoluble in water. 
A small quantity of lime-water added to damaged flour 
produces the same action upon the gluten without any 
dangerous result.**. 

During the last ten years the adulteration of bread and 
flour has been under I per cent. ; thus, of 932 samples of 
bread and flour bought in England in the year ending 1901, 
only six samples were reported as adulterated. What a 
contrast this is to the early years of last century, when 
every other sample of bread and flour was adulterated ! 
1 myself ean speak of over 30 years* experience in 
Salford, and nearly that number of }ears for tlie county of 
Chester; and when one compares tlie first years with the 
latter, the change is something marvellous ; thus in the 
years 1875 to 1902 the [XTcentages of adulterated samples 
were : — - 



I-’or 

Salford. 

I’or the 


For 

Salford. 

For the 

Year. 

Comity of i 
Clo’ster. 

1 

1 Year. 

j 

County (1 
Chester. 

ls75 

fiOT) 


INM<> 

10-1 

11*4 

1870 

40-;i 


! 1890 

51 

7*1 

1877 : 

27-4 

45 1 

1 1891 

«1 

8-7 

1878 ; 

20-9 

20*2 

1892 ' 

7 '4 

4*7 

1870 . 

12 ‘0 

20*1 

' 1893 : 


4*« 

1880 : 

20 ’2 

13-0 I 

1 1894 

1-2 

0*4 

1881 1 

n;*3 

15-0 ! 

' 189.5 ' 

2*3 

5*6 

1882 ; 

1.5 '.5 

10-0 

1890 

4*1 

0*1 

188.3 1 


9*2 i 

1897 

4*8 

; 5*7 

1884 

7*1 

9*1 1 

1898 i 

1*9 

4*2 

1885 

5-2 

91 

1899 

3*9 

5*0 

1880 

.3*9 

6-8 

! 1900 1 

3-7 

4*. 5 

1887 . 

8*7 1 

iro 

1901 1 

1*7 

.5*0 

1888 ^ 

0'3 

0*9 ; 

1902 

1*1 

, 3*3 


These figures com])Mr(‘ very favourably with those from 
the whole of England. Thus from — 


1877 to 1881 

tlie pereentaKe of adulleratiori v 

as 16*2 

1882 „ 

1886 

,, „ ,, „ 

13*9 

1887 „ 

1891 

„ „ „ „ 

11*7 

1892 „ 

1896 

>» » i» >» 

10*6 

1897 „ 

1901 

» .. 

9*0 


Even these uiimbcTs might ho lowered if some analysts 
would not persist in calling everything adulterated if it 
does not come up to the highest standard of purity. As 
an instance of this over- zeal to return samples adulterated, 
an analyst called three .samples of lard adulterated because 
they contained 0*1, 0 3, 0*4 per cent, of water. It is 
ludicrous to call such samples adulterated, but it has a 
serious side, and that is, a respectable tradesman may be 
worried with a summons for such a trivial thing. 

It will be interesting to take a few more things for 
examination, and ascertain the amount of adulteration 
which exists at tht* present day. Coffee has always been 
a favourite subject with the adulterator, and here is an 
instance where the Government returns do not actually 
show the real amount of adulteration, because, if the 
inspector is known, the grocer very obligingly grinds a 
special lot of coffee for him. Even then the coffee need 
not be genuine, though it is in the berry. For there is 
a process of coating the berries with sugar, thus increasing 
the weight. 'J his is done in the process of roasting. Still 
the percentage of adulteration is not very serious. Whereas 
in the five years 1877 to 1881 it was 18‘fi per cent., it 
bad fallen to 8*2 in the five years 1897 lo 1901. When 
the grocer puts the chicory into the coffee he does not, 
as a rule, do it with a sparing hand, for out of 137 samples 
in 1901 the average percentage of chicory was over 44. 

I cannot dismiss the subject of the breakfast table 
without saying a few words about butter and milk. These 
two will always remain the great holdfast of the adulterator. 
According to the latest report, “ there was a marked 
increase in the extent of adulteration detected. Dunng 
the year nearly 12,000 samples were examined, of which 
rather more than a tenth were renorted acrainst. as coinpftrea 
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with 7*8 per cent, in the previous year. In London and 
the 20 next largest towns taken together, the rate of butter 
adulteration was 12*2, and in the rest of the country 8*3 
per cent. In Salford it was less than 2 per cent. In some 
districts the proportion of adulterated samples of butter 
from exceptional causes is considerably above the average. 
In Lancashire 197 samples were examined; over 17 per 
cent, were condemned. Most of the adulterated samples 
were taken by a special inspector, who, by devoting himself 
particularly to butter, acquired great skill in the detection 
of adulteration by appearance, and who only submitted for 
analysis samples which he believed to be adulterated.” 

I have already spoken of the fallacy of “digestive tea,” 
and equally fallacious is “ferruginous wine.” This 
ferruginous wine contained practically no iron, for the 
quantity found was a mere trace, or 1 part in 150,000. 1 

consider this a cruel deception. I liave paid particular 
attention to the subject of iron in wine, and I have never 
yet found a pure grape juice containing enough iron to 
justify the term “ ferruginous.” 

The following list gives the names of the pure grape 
juices which 1 have analysed : — 



No. of Parts 

No. of Gal Ions 

Description of Gnipes. 

of to 

of.Tuice to 


1 part of Iron. 

1 grain of Iron. 

1. Black EiiKlisli hot-hoiiso . . . 

1.7rj0.000 

25 '0 

i>. Whito „ „ 

730.000 

U'3 

3. Almeria, 1879 

1.372,000 

100 

4. „ 1880 

]. 050.000 

15*0 

6. French clu.st<*r, chiclly 

in the production of via ; 

ordinaire 

127.400 

1 '8 

6. Portuguese cluster 

100,100 

1-4 

7. Bordeaux 

40H.(MK) 

r>-H 

8. Oporto, Irom the Alta Dour 

280,000 


9. Pmeau, from the C6te d’Or. 

70,0(K) 

i.-o 

10, Folly Blanc Cognac 

98,000 

]'4 

11. Blanquette, from Perpigrinn 

154,000 

2‘«> 

12. Grenache „ ,. No. 1 

168,000 

2-4 

13. „ „ „ No. 2 

60,000 

0‘8 

14. „ „ Tarragona 

1 08,000 

2*4 

16. Olairetto 

' 44,800 

0-04 

16. Congress, from Vineland. ! 

U.S.A 

210,000 

3’0 

17. Madeira Videilho 

IS. ., Tinta 

! 280.000 

40 

77,000 

1-1 


So that some of the wmes in this list have far more right 
to the term ferruginous than tln^ wine which is so largely 
advertised. 

Only a few weeks since a report appeared that sweets 
were being mixed with pounded glass and being sold as 
glittering sweets. A number of these were sent to me, and 
many of them had a silky look giving the idea that they 
were coated with glass. Not a particle of glass could be 
found in the sweets. 

Altliough there are over 200 counties and boroughs 
requiring analysts for the particular work I have mentioned, 
yot to iny knowledge there is no public laboratory in the 
kingdom which is devoted to municipal chemistry. 

The examination of food and drugs is of national 
importance, and the study of this particular branch should 
he carried on in some national laboratory to which public 
analysts might have access, and from which information 
might be obtained as to the new adulterant which was most 
fashionable, for, even in such a thing as this, there is an 
amount of fashion present which for a time runs its course, 
and then dies out, owing to the analyst being too familiar 
with the new adulterant. In the case of pepper, some time 
since ginger fibre, from which the valuable portion had 
been taken away by ginger-beer manufactureis, was dried 
and ground up with peppercorns ; that has gone out of 
favour, and olive stones have taken the place of ginger 
fibre ; that, in its turn, is being driven out, and, for a time, 
pepper is pure. What is sadly wauled is some central 
bureau in which information might be gathered, and then 
disseminated amongst the analysts. It may be said there 
is Somerset House, but I can safely say, that for .30 years 
I have never received any ofticial information from that 
department. Very different is it with the Board of 


Agriculture, who do give information to their official 
. chemists, for not long since I received notice that there 
was a large importation into this country of parchment 
I coffee husk, which the Board had reason to believe was to 
I be used for the adulteration of bran, bran meal, and other 
feeding stuffs for cattle. A sample of the coffee husk 
was sent. 

I cannot sec why a municipal laboratory should not be 
established in every large town, with a chemical officer at 
the head, who should rank with the medical officer, borough 
engineer, and other chief officials ; and samples of ovory- 
thing which was retjuired by the corporation should be 
sent to the laboratory, and from time to time examined 
to see that they were equal to tlu; original samples sent 
in by the contractor at the time of making the contract. 
I am sure corporations would gain immensely by such a 
system, and they would find that their chemical officer was 
tlie most economical one of the staff. In many towns that 
I know of, chemicals, oils, &c,, are bought, and never 
examined to see whether the bulk comes up to the original 
sample. 

Though in Manchester wc have a most magnificent 
school fitted up witli almost gorgeous luxury, with highly 
: skilled and trained men for each department, yet I do not 
I think there is a place in which a young chemist who baa 
j finished the onlinary college course could find special 
' instruction in the work of a public analyst. I know you 
will say that such instruction can be got in any public 
analyses laboratory. That may be so, hut the public analyst 
I of the present day has no time for this special teaching, and 
his instruction would not be equal to that which would be 
given by a professor who devoted tlie whole of his time to 
■ this object. As Manchester always likes to be in the van, 
1 she could not do better than start a laboratory for public 
I analysts and for work connected with municipal chemistry. 
If that were done I think chemists would come from all 
parts of the kingdom to study in tliis special laboratory. 
In eoncliision, 1 will repeat some words from a writer 
: in the Edinburgh Ihriew 74 years ago. He says ; “ That 
genius alone, without practical skill, cannot be expected to 
succeed. We therefore hope that the business of practical 
' instruction will be vigorously prosecuted and extended in 
all our great seminaries. If it shall be otherwise, Britain 
must, we fear, descend from her eminence in chemical 
science, and be content to receive from others that informt- 
i tion and instruction which she was wont to communicate 
; from her own stores.” 


=Botttniif)am Section. 


Meeting held at Leicester^ on Wednesdag^ 
November 1903. 


MU. .T. T. WOOD IN THK CHAIR. 


EXAMINATION OF MEl'lIODS EMPLOYED 
IN ESTIMATING THE TOTAL ACIDITY OF GASES 
ESCAPING FROM THE CHAMBER PROCESS 
FOR THE MANUFACTURE OF 
SULPHURIC ACID. 

BV H. J. WATSON. 

The methods employed at present for estimating the 
total acidity of chamber escapes depend on the absorp* 
tion of the escaping gases in solutions of either sodium 
carbonate, sodium hydrate, or hydrogen peroxide, the two 
latter reagents being sometimes used in solution together. 
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Having had hw attention drawn to the results of some 
comparative bellows tests of chamber escape gases, made by 
one or his staff of inspectors, Mr. Carpenter, in conjnnction 
with Mr. Linder, made an examination of the methods 
employed (this Journal, 1902, 1490). On p. 1507 they say : 
"We do not venture at present to put forward any opinion 
on the relative merits of neutral or alkaline peroxide as 
absorbenti ; either is clearly preferable to alkali alone, us 
the sum of the acidities of jr-sulphurous and y-nitrous is 
given on titration, as a: + y in terms SO^, as nearly as 
possible under the circumstances. Much depends on the 
point of view ; from that of the manufacturer, who would 
naturally wish, in applying a simple titration test, to include 
among the losses he is endeavouring to estimate, some of 
that due to nitric oxide, the allcaliue peroxide wili doubtless 
commend itself. We have shown how, at the last, the 
amount absorbed is a balance merely. In this case the 
precaution as to use of Methyl Orange that we give (if 
this be the indicator chosen) should be observed to ensure 
accurate results.” 

In March 1902 the inspector visited the works at which I 
was engaged, and made the usual test with hydrogen peroxide 
as absorbent. He found an escape equal to I’G grains of I 
sulphuric anhydride per cubic foot, our test earlier in the 
day being 1*72 grains per cubic foot, using the same 
absorbent. On the same day the inspector commenced a 
comparative test, using alkaline peroxide as absorbent, but 
the test was not completed, owing to an accident. He, 
however, told me of having made comparative tests at other 
works with these absorbents, and invariably finding a 
higher test with alkaline hydrogen peroxide. From that 
day until early in February lOU.'l, I made comparative 
bellows tests with these two absorbents, and alwa}s * 
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found that the alkaline hydrogen peroxide gave a higher 
result than neutral hydrogen peroxide, the difference 
varying in amount from 0*5 grain with ordinary working 
conditions to .3 grains of sulphuric anhydride per cubic 
foot at a period of disorganisation. After having performed 
so many experiments and over so long a period, with 
results, without exception, pointing in favour of alkaline 
peroxide, I decided to go into it more minutely. I, 
however, found that to go into it thoroughly required more 
time thau was at my disposal, and ultimately, having 
accepted other woik where it is not possib’e to continue 
these experiments, I have had to abandon them altogether. 
I obtained siiihcieut results, however, to make oue think it 
worth while to place them before the Society. It was 
20th May 1903 before a real start was made, and afterwards 
experiments wore performed on different days, sometimes at 
intervals of several days. (In 29th May, eight experiments 
were performed, details of which are now given. Eight 
8»oz. Erlenmeyer flasks were fitted with I.K. stoppers 
having inlet and outlet tubes ; the inlet tube, reaching to 
bottom of the flask, was drawn out to a narrow bore. I 
used four of these fiasks as absoibing vessels in train, and, 
by having two sets, one at work absorbing gases, while the 
other was being titrated and prepareil for next experiment, 
as little time as possible elapsed between experiments when 
performed on tlip same day. In all experiments 1 cb. ft. 
of water was run from a leaden aspirator, the time taken 
being 40 minutes. The solutions used in the experiments 
were : half-normal solutions of sodium hydrate, hydro- 
chloric acid, and sodium nitrate, hydrogen peroxide 
10 volumes, a 1 per cent, solutiiai of metaphenylenediamine. 
Fhenolphthalein was used as indicator. lu experiments 
where hydrogen peroxide w'as not present during absorption 
it was added before titration. 
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These results in a more decisive manner confirm the 
results of the inspector and my own bellows tests. They 
also show the superiority of sodium hydrate alone over 
hydrogen peroxide alone, and a mixture of the two is 
better than either, the highest results being obtained with 
hydrogen peroxide alone in the leading absorbing vessels 
and a mixture of sodium hydrate and hydrogen peroxide 


in third and fourth vessels. It will be noticed, on examining 
the results of the foregoing experiments, that wherever 
alkaline hydrogen peroxide follows hydrogen peroxide 
alone, whether it be fourth, third, or second vessel, the 
increase of acidity in these vessels is approximately the 
same, z.e., giving increase in c.c. of N/2 NaOH neutralised : 
in fourth fiask 3*9 c.c., in third flask 4*2 c.c., in second 
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'flask 4*1 c.c. The inerease when alkali alone follows 
hydrogen peroxide alone is not so great, showing that 
hydrogen peroxide must neeossarily be present to obtain 
the highest results. 

The question now arose as to the causes for this increase 
of acidity when alkali or alkaline peroxide followed 
hydrogen peroxide alone. In my next experiment flasks 


Nos. 1 and 2 contained 2t0 c.c. of II^O + .> o.e. of 
No. 3, 200 c.c. of H«0 + 10 c.c. of N;2 NaNOa; and 
No. 4, 200 c.c. of ll.jt ) -h .5 c.c. of + 10 c.c. of N/2 

NaOlI. Sodium nitriie was introduced woh a view to 
flnding out if all SO.^ was oxidised in Nos. 1 and 2 ; if it 
was not, nitrons acid wouhl have been liberatiul and acidity 
shown on titration. Tlu? following is the result : — 
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No acidity was found in No. it, and yet there was an 
increase in acidity in No. 4. Kvidently increase was not 
due to SOj ; it must then be due to nitrogen compounds 
or — as Carpenter and Linder have .shown to be present in 
ohamber escape gase.s — some siilphazotised bodies. It was 
thought that some nitre compounds might be cBca|>iiig 
absorption in Gay-Lussac tower, and possibly would 
account for this increase in acidity in flask containing 
alkaline peroxide ; therefore, before entering No. 1 fla.sk, 
the gases were caused to pass through three DrechseFs 
bottles, tall form, each containing 200 c.c. of ILSO,. 


sp. gr. 1*84 ; any gases escaping ab-orption in tower would 
then be trapped before entering lir^t flask. Six experiments 
were i)erformed in this way on ditlerent days, the contents 
of the DrechseFs bottles being tin- same for all six 
experiments. In each experiment the tirst two flasks 
contained 200 c.c. of 1 I 2 G -e c.c. of H-d).;, and the last 
two 200 c.c. of ILO + 5 c.c. of H.d)., t- 10 c.c. of N/2 NaOII. 
The results wen- (jiiite similar to experiments, without 
DrechseFs bottles, with snliiluiric acid. I give the mean of 
the six experiments ; — 
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Upon testing some of the acid from each of the Drech- 
seFs bottles with metaphenyrenediaraine, A gave a brown 
to yellow coloration ; H, a very faint coloration ; C, no 
coloration, showing some nitrous acid was escaping tower, 
but was all absorbed in first two DrechseFs bottles, and 
still there was an increase of acidity in No. 'i flask, 
containing alkaline hydrogen peroxide. .V few days 
later the following experiment was performed. The 


aspirated gases were eaiised to pass through two DrechseFs 
bottles, each containing 200 c.c. of HjSO^, sp. gr. 1*84 ; 
two absorbing flasks, each containing 200 c.c. of HjO + 
.» c.c. of Il.jO.j ; an al^sorbiug flask containing 200 c.c. of 
i H.jO + I c.c. of raetapheDylenediamine ; and then two 
flasks, each containing 200 c.c. of ffjO + 5 c.c. of 
llaOo + 10 c.c. of N/2 NaOH. The following is the 

result : — 
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There was a fairly deep brown coloration in No. 3 flask, 
ooutaiuing metaphenylenediaminc, showing presence of 
nitrous acid. E found it quite possible, in presence of 
this coloration, to titrate with sodium hydrate ; and, using , 
phenolphthalein a.s indicator, as soon as excess of alkali 
appeared the colour was darker. The result of this | 


experiment appears to he very curious. We have two 
DrechseFs bottles containing strong sulphuric, to absorb 
any nitrou-s acid which may be escaping absorption in Gay- 
Lussac lower; then two flasks containing hydrogen per- 
oxide, which Carpenter and Linder have shown in their 
paper to oxidise nitrous acid to nitric, and yet its presence 
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is shown inJ'No 3 flask ; also an increase of acidity in 
Nos. 4 and 5, containing alkaline peroxide. In order to 
see if any nitrous acid was present upon leaving Drechsel's 
bottles, I performed the following experiment. The 
escape gases were caused to pass through two Drechsers 
bottles, each containing 1200 c.c. of H3SO4, sp. gr. 1 ‘84 ; 
then through an absorbing flask containing 200 c.c. of 


HjO + I c.c. of metaphenylenediaminc ; then two flasks, 
each containing 200 c.c. of H3O + 6 c.c. of H3O3; then 
an absorbing flask containing 200 c.c. of HgO + 1 c.c. of 
metaphenylenediamine j then a Drechsel bottle containing 
200 c.c. of HjS 04, sp. gr. 1*84; and finally through two 
absorbing flasks, each containing 200 c.c. of HjO + 5 c.c. of 
H2O2 + 1 0 c.c. of N/2 NaOH. The following is the result ; — 
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In No. 1 flask there was only a very faint coloration. 
Dreehsel’s bottle C, following 11,02 flasks, was tested, 1 c.c. 
giving a fairly deep brown with metaphenylenediamine. In 
No. 4 flask there was a brown inclined to yellow coloration. 
1 think that the result of this experiment clearly shows that 
no nitrous acid was present in No. 1, and that the nitrous 
acid shown to he present is liberated or formed between 
Dreehsel’s bottles B and O. It will be noticed tliat there is 
the usual increase in acidity in flasks containing alkaline 
peroxide. I am of opinion that the nitrous acid shown to 
be present is due to decomposition, by water, of some sulph- 
azotised body, which compound, pa.ssing through sulphuric 
acid undecomposed, is decomposed by the water in first 
flask ; it is not necessary for H0O2 to be present, as will he 
shown in next experiment, the sulphur part of the com- 
pound being ahsorhtd in first and second flasks, while the 
nitrous is oxidised and absorbed simultaneously by the 
alkaline peroxide in the flasks which follow, causing the 
increase of acidity in the vessels containing these reagents. 
Some further experiments appear to confirm this opinion. 


It was the nitrous smell of the gases discharged from the 
bellows aspirator that led the inspector to make experiments 
with alkaline peroxide. Carpenter and Linder account for 
the nitrous smell by the following reaction : HjOj + 
iHNOg == 2IINO3 + -NO + 2H2O, a reducing reaction 
occurring concurrently with the oxidation of nitrous acid 
to nitric. My opinion is that it is duo to the decomposition 
of some sulphazotised body. The following experiments 
were performed on the same day : — 

Experimtht Is'o. 18. — Tavo Dreehsers bottles, each con- 
taining 200 c.c. of II2S/J4, sp. gr. 1*84; two absorbing 
flasks, each containing 200 c.c. of ITgO alone ; then two 
absorbing flasks, each containing 200 c.c. of HjO -1- 5 c.c. 
of H/Jj + 10 c.c. of N/2 NaOn. 

Experiment No. 19. — I'wo Dreehsel’s bottles, each con- 
taining 200 c.c. of Il2S(.)4, sp. gr. 1*84; two absorbing flasks, 
each containing 200 c.c. of H.^O + 5 c.c. of II2O.2 ; then two 
absorbing flasks, each containing 200 c.c. of H2f) + 5 c.c. of 
II2O2 + 10 c.c. of N/2 NaOH. The following are the 
results : — 
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About three hours elapsed between the performance of 
these experiments, and may to some extent account for the 
acidity with H^Og being less than with Avater alone, but I 
might here say that in some further experiments 1 found 
water alone to he very little inferior as an absorbent to 
water with H3O3 present. The latter is slightly more active 
in decomposing and oxidising the compound present, which 
appears to break up in leading flasks. It Avill be observed 
that the No. 3 following HjO^n experiment 19 is higher 
than No. 3 following water exj^riment 18, and that No. 4 
in experiment 19 is lower than No. 4 in experiment 18, 
possibly due to the partial oxidation in No. 2 of experi- 
ment 19, and therefore more ready absorption in No. 3, 


leaving less for No. 4. The next experiment Avas performed 
I with a special vicAV to testing the comparative value of the 
absorbents nsed. The escape gases were caused to pass 
through the following : — Two Dreehsel’s bottles, each con- 
taining 200 c.c. of HgSOj, sp. gr. 1*84; two absorbing flasks, 
each containing 200 c.c. of HgO alone ; two absorbing flasks, 
i each containing 200 c.c. of H3O + 5 c.c. of HjOg ; two 
; absorbing flasks, each containing 200 c.c. of HgO + 10 c.c. 

I of N/2 NaOH ; tAvo absorbing flasks, each containing 
I 200 c.c. of HoO + 5 c.c. of H3O3 + 10 c.c. of N/2 NaOH; 
i a Dreehsel’s bottle containing 200 c.c. of HgO + 1 c.c. of 
I metaphenylenediamine. The following is the result. 
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There was a very faint colonition indeed in DreclieFs 
bottle C. This experiment gives the absorbents in the 
order of their relative merits, commencing with the poorest. 
Water alone is very little inferior to water containing 
H2O21 alkali and alkaline peroxi<Ie both being superior to 
hydrogen peroxide alone. Alkaline peroxide is the best, 
only a very small quantity of nitrons acid escaping 
absorption. 


In my next experiment I aspirated 7 cb. ft. of escape 
gases through four absorbing vessels, each containing the 
following reagents: — Two containing 200 c.c. of + 5 c.e. 
of II2O2, and two containing 200 c.c. of HjO + 5 c.c. of 
HjOj + 10 c.c. of N/2 NaOH. Jlefore entering aheorhing 
vessels t}*e gases passed through two Drechiel’s bottles, 
eaeb eontaining 200 e.e. of lIgSi),. The following is the 
result 
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The contents of Nos. 1 and 2 were mixed together, ami 
the sulphuric acid estimated gravimetricully after precipi- 
tating with barium chloride. It was found to be equal to 
0 • 884 grain SOji per cubic foot ; the acidity of Nos. I and 2 by 
titration is equal to 0*954 grain of SO3 per cubic foot. The 
small increase of acidity in titration test over gravimetric 
is probably due to oxidation of some nitrous to nitric acid. 

The contents of Nos. 3 and 4 were also mixed together, 
after acidifying with HCl raised to boiling point, and a 
boiling solution of barium chloride added ; only a slight 
cloudiness was formed, the small quantity of barium 
sulphate not being estimateable. 

The result of this experiment leaves no doubt as to the 
absence of SO3 in third and fourth flasks, and I think also 
proves that the acidity registered in these flasks must he 
due to oxidation, by alkaline peroxide, of some nitrous 
compound set free in the leading flasks, but not capable 
of being absorbed by water or neutral hydrogen peroxide. 

I am extremely sorry that 1 have not been able to go 
into these experiments more thoroughly, esix'cially regard- 
ing the compound which appears to be decomposed in 
leading flasks, containing water alone or with hydrogen 
peroxide present ; but the results 1 have olitained are 
interesting, and us I have no opportunity at present to 
follow them up, I thought it better to place them before the 
Society, for the benefit of those who are particularly con- 
cerned in sulphuric acid making. I think it is proved 
without doubt that hydrogen peroxide alone as anabsoibent 
for estimating the total acidity of chamber escape ga.ses is 
Very inferior to alkali or alkaline peroxide, the latter reagent 
being the best. When making a bellows test to obtain the 
highest results, alkaline peroxide ought to be used. In 
aspirating the gases through a train of absorbing vessels 
with a water-aspirator, I would suggest that five vessels 
be used ; in the first two to have hydrogen peroxide, and in 
the last three alkaline peroxide, as giving a maximum test, 
and also as a method for the estimation of the nitre lost. 


through the compound which appears to exist in chamber 
escape gases, and which has not before been taken into 
account. Take experiment 21 as example. The acidity 
of Nos. 1 and 2 by titration is oijual to O' 954 grain of SOj 
per eiihicfoot. Now, if we take Nos. 3 and 4 together, and 
calculate the acidity in them to nitric acid, we get 0*806 
grain of HNO;, per cubic foot. Therefore, the result of an 
! c.scapc by this method would he stated thus ; 0*954 grain 

j of SO;, and 0*805 grain of IINO3 per cubic This is 

i rather a high nitric acid escape, and possibly a larger 
! amount of the sulpliazotisod body was present in the escape 
! experimented with than is present in some other processes, 

I but I think that the results of the alkali works inspector 
’ point to the pre.sence of the same compound in other 
chamber escapes. 

Heforc concluding, I would like to give the results of 
; some experiments made with dilute solutions of sodium 
; nitrite, sulphuric acid, and hydrogen peroxide mixed. Two 
! solution.s were made up a.s H)llows : — (1) 150 c.c. of H3O, 

I 2 c.c. of N/2 NaNO.,, 2 c.c. of N/*2 112804, 3*5 c.c. of H3O3; 

' (2) 150 c.c. of H2O, 2 c.c. of N/3 NaNO.^, acid omitted, 
i 2*5 c.c. of rijO.j. Immediately on mixing, 20 c.c. of each 
i solution was taken and tested with metapheuylencdiamine : 
j (1) Brown coloration ; ( 2) No coloration. 20 c.c. of each, 

I tested one hour after mixing : (1) Light yellow coloration ; 

; (2) No coloration. The result of No. I confirms Carpenter 
I and Linder, but No. 2 does not (see this Journal, 1902, 
1492). Two solutions were made up as follows : — (1) 
j 150 c.c. H2O, 2 c.c. N/2 NaN02, no acid, I *0 c.c. HsOs; 

! (2) 150 c.c. H2O, 2 c.c. N/2 NaNOj, no acid, 1 *5 c.c. HSO3. 

I Immediately on mixing, 20 c.c. of each solution were tested 
' with metaphenylenediamine : (1) No coloration ; (2) No 
' coloration. 17 hours after mixing 20 c.c. of each were 
I tested ; (1) No coloration ; (2) No coloration. Added to 
j each of the solutions remaining, 1 * 5 c.c. of N/2 H2SO4, 20^c.c. 
j of each taken out and tested t (1) Deep brown coloration ; 
1 (2) Deep brown coloration. Two hours after adding acid. 
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20 c.c. of each was tested: (1) Brown inclined to yellow 
coloration; (2) Light yellow coloration. Two solutiona 
were made up as follows: — (1) loO c.c. H.»0, 2 c.c. 
N/2KaNO., 2 c.c. N/2 H.,S() 4 , 2 *5 c.c. H^Oo ; (2) 150 c.c. 
HqO, 2 c.c. N/2 NaNOo, acid omitted, 2*5 c.c. H 2 O 2 . After 
mixing they were allowed to stand one hour, and then 
titrated with N/2 NaOH, using pheuolphthaleiu as indicator: 
(1) Required 2*2 c.c. N/2 NaOH before showing alkaline 
reaction ; (2) Showed alkaline with one drop of N/2 NaOH. 
A solution was then made upas follows; — 150 c.c. HjO, 
2 c.c. N/2 NaNO. 2 , H^SO^. After standing one 

hour, was titrated with N/2 NaOH; required 2 c.c. to 
neutralise. I have not been able to account for No. I in 
last experiment requiring? 0*2 c.c. more alkali than ought to 
have been required, hut 1 think the results clearly indicates 
that there is no nitrous acid present when sodium nitrite 
and hydrogen peroxide are ndxed in solution, as Carpenter 
and Linder show as a result of their experiments. 


^oih8l)(rt Section. 


Meeting held on Monday ^ November 2ndy 1903. 


MU. J\MES HKDl'OUD tN TIIK CHAIU. 


Mr. F. Branson showed apparatus and experiments 
illustrating some properties of radium salts. The spiu- 
'thariscope of Sir William Crookes shows the brilliant 
luminous eifects produced b> the a-rays given out by 
radium when a screen of Sidot’s zinc blende is placed near 
a minute portiou of any radium salt. A screen coated 
with barium platinocyanide brought near a radium salt, 
with certain substances intervening to stop the a-ruys, 
shows the ^-rays. The action of rays from radium iu 
discharging a charged electro.scope was also shown, as well 
as the apparatus by which the heat continually given out 
by radium compounds may be determined. The spectrum 
of helium and that of argon were shown through a series of 
spectroscopes. There were also shown some of the effects 1 
produced by ultra-violet and by Uontgen rays, which arc 
similar to those produced by the rays from radium. 

Mr. WiT.LiAM Ackroyd, of Halifax, spoke of the colour 
■changes effected by radium rays. He showed the colour 
changes produced in haloid salts, such as common salt, 
when left in contact with sealed glass tubes containing 
radium bromide. 

Mr. Fairley showed that the radium rays resemble the 
Rontaen rays, and also a charged electrified body, in their 
action on invisible vapours near their condensing point, in 
rxausing the immediate condensation into mist or droplets ! 
of the previously invisible vapour. He also described the 
process used by Mdme. Curie, and others, for the 
extraction and purification of radium from the uranium 
ore. 

The thanks of the Section were given to the authors for ■ 
their interesting exhibitn ; and a discussion followed, in ! 
which Messrs. Cobb, Littlev ood, roeklington, Richardson, 
Rawsou, Wallace, Ward, and the authors took part. 


OP CHEMICAL INDUSTRY. 


©bituarp. 


SIR FREDERICK BRAMWELL, Bart., 
F.R.S., &o. 

Frederick Joseph Bramwell was born in 1818, and 
was the third son of Mr. George Bramwell, partner in 
the firm of Dorrien and Co., bankers, of Finch Lane, 
and was thus the younger brother of Lord Bramwell, 
the judge, who died in 1892. In Frederick Bramwell 
the love for things mechanical was inborn. At the age 
of nine he was taken to St, Katharino^s Docks, and, 
fascinated by the winding machinery there, ho endea- 
voured to make a model of what he had seeu. In 1834, 
he was apprenticed to one John Hague, an engineer of 
the old school, and remained with him as chief draughts- 
man for some years after his apprenticeship had expired. 
His extensive and varied information was the outcome 
of personal observation and experience. Close study 
was uncongenial to him, but his retentive memory 
rarely lost its hold of any detail which be had seen or 
hatl described to him. After some years* experience 
with various employers, he commenced practice on his 
own account as a civil engineer, and the following year 
became a member of the recently-established Institution 
of Mechanical Engineers. Bramwell was elected an 
Associate of tlie Institution of Civil Engineers in the 
year 1856. He rapidly made his mark, and, in 1862, 
attained full membership. Besides being possessed of 
much natural humour, he was also gifted in legal 
matters. As an arbitrator his judgments were clear, 
judicial, and marked by rare legal acumen. In 1874 
he was chosen President of the Institution of Mechanical 
Engineers, and in his address he discussed the question 
of the exhaustion of our coal supplies. Eleveu years 
later, as President of the Institution of Civil Engineers, 
he delivered an able address. He had just been appointed 
by the King, then Prince of Wales, Chairman of the 
Executive Council of the 1 nventions Exhibition. Choosing 
as his subject the scope of that exhibition, he confined 
himself to an enumeration of the chief factors in past 
progress. It is interesting for the strong advocacy 
which it contained of the treatment of large steel forgings 
by hydraulic pressure in place of steam Jjammers. This 
method now for heavy forgings, almost entirely prevails. 
After acting as president of “ G,” the Mechanical 
Science Section, in 1872, of the British AssociatioB, 
and again at Montreal in 1884, he was appointed 
President of the Association for the Bath meeting in 
1888. In 1873 Sir Frederick Bramwell was elected a 
Fellow of the Royal Society. In 1881 he was appointed 
one of the two lay members of the Ordnance Committee, 
and in that capacity assisted iu the framing of the rules 
under which iron and steel for the construction of large 
ordnance arc tested before acceptance. As early as the 
year 1883 he joined the Society of Chemical Industry 
in membership. 

Always cordially lamenting the lack of facilities for 
technical education in his youth, he was a warm supporter 
of the movement for its advancement in this country. 
On the foundation of the City and Guilds of Londou 
Institute, he was appointed by the Goldsmiths’ Company 
one of its representatives on the governing body. A 
knighthood was conferred upon him in 1881 for his 
services in this direction. He received the honorary 
degree of D.C.L. from the Universities of Oxford and 
Durham, and that of LL.D. from Cambridge and McGill. 
In 1889 Queen Victoria bestowed a baronetcy upon him. 
Sir Frederick Bramwell’s death occurred on December 1st, 
after a few days’ illnegs, from cerebral haemorrhage. 
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I.-PLANT, APPARATUS AND MACHINERY. 

l^NGMSH Patent. 

Separators ; Ccntrijvfial ^Sewage, Brewers* Mash, 

^r.]. M. Giittner, Chemnif'/, and R. Baeger, I'lhrcubi.Tg, ! 
Germany. Eng. Pat. 7.5, Jan. 1 , 1 903. i 

The separating apparatus eoinprisc"; a scries of centrifugal 
baskets having a ])l:ii;etary imdion, radially arranged sieve- 
plates being provided on the inner cireuinfereiice of the i 
baskets, .so that a number of eliambers are formed, which ^ 
are in communication below with the supply-conduits for 
the material to be treated, and above, with a collecting 
ebamber. A filter-clotb mav be (miployed.the rotary speed . 
of which about the main shaft may be equal to or different 
from the speed of the shaft, so that the material, on leaving i 
the baskets, is subjected to a centrifugal liltering action, j 
To facilitate the filtering action, a siphon arrangement is j 
employed to produce a difference of pressure between the 
spaces outside and inside the filter-cloth. Stirring and 
w’ashiug arrangements are also provided. (See also Eng. 
Pat. 093 of 1903, and Er. Pat. 327,780 ; this Journal, 1903, 
485 and 942.) -U. A. 

United States Patents. 

Vacnuni'Pan. Ei. X. Trump, Syracuse, X.Y. U.S. Pat. 
743,351, Nov. 3, 1903. 

The pan is connected near the bottom with a cireulafiog 
system, through which a portion of the richer liquor is 
withdrawn by suitable mechanical means, and returned 
again to the pan. Means are provided for withdrawing 
a portion of the liquor from the circulating system, which 
has also a connection with the vacuous space of the pan. 
On the intake side of the pump, a mill is provided to 
regulate the size of the solid bmlies (^crystals) carried by 
the liquor through the pump. — R. A. 

Evaporating Liquor; Process of . E. N. Trump, 

Syracuse, N.Y. U.S. Pat. 743,332, Nov. 3, 1903. 

The claims are mainly for the process carried on by the 
apparatus claimed in the preceding patent. — R. A. 


II.-FUEL. GAS, AND LIGHT 

Water-Gas Process of Kramers and A arts. A, Steger. 
J. f. Gashelcuchtung, 1903, 46, [45], 921 — 927. 

Afteu discussing the reasons which render the continuous 
process of water-gas production impracticable, (ho author 
points out that in the discontinuous method the highest 
eiricieiicy is attained if, during the blast period, carbon 
dioxide ami not carbon mom>xidc is the product, Nince the 
combustion of carbon to the dioxide ytelds 97,600 cal., as 
against 29,400 eal. by combustion to the monoxide. In the 
Kramers and Aarts proei-ss, in which this principle is 
applied, two generators and two regenerators are provided, 
sid(^ by silk*, the regenerators opening into a common 
recuperator, and being in continuous connection with each 
other (.see figure, which shows a j)Ian view of the apparatus) 
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During the blast period, air from the air-supply pipe L enters 
the recuperator, where it is heated by the outflowing waste 
gases, and then passes into the generators, a prinaary air 
supply entering at the bottom of each, and a secondary 
supply being admitted above the bed of fuel. The fuel in 
the generators is of little depth, say 700 mm., and the blast 
pressure is such as to lead to the production of carbon 
dioxide mainly. A small proportion of carbon monoxide, 
however, is always formed, and the combustion of this to 
the dioxide is effected by the secondary air-supply. ITie 
hot gases from each generator flow into lits corresponding 
regenerator, and thence out through the recuperator ; 
during the blast period, therefore, the two generators are 
worked in parallel. During the “ make ” period, the plant 
is worked in series. Steam is supplied beneath the incan- 
descent fuel in one of the generators ; the gas produced, 
containing some undecomposed steam and some carbon 
dioxide, flows in succession throngh the two hot regene- 
rators, wherein it mingles with further steam supplies, and 
by the reaction of the steam on part of the carbon monoxide 
present, hydrogen jiud a further proportion of carbon 
dioxide are produced. Finally, the gas is led down through 
the fuel in the second generator, wherein all the carbon 
dioxide is reduced to monoxide, and the gas flows into the 
main. After an intervening blast period, the plant is again 
connected in series for the production of water-gas, but 
this time the gases flow in the reverse direction, the pro- 
ducing generator of the former period now becoming the 
reducing generator. By this arrangement carbon dioxide 
and steam are eliminated almost entirely from the gas, the 
heat stored up in the regenerators is very fully utilised, and 
the speed of the steam ■ upply becomes largely optional. 
The alternate upward and downward flow of the gases 
through the fuel has a beiiefleial action in the prevention 
of clinker ; and bituminous fuels may he used, us the 
volatile products are decomposed by the steam in the 
regenerators, and the oxidation products are reduced in 
the final generator. A fortnight’s test of the process, with 
a production of 146 cb. m. of gas per hour, gave a yield of 
2*74 cb. m. of g‘as, of 2,626 — 2,871 cal. heating value, per 
kilo, of coal used, the steam eousuniption being GO kilos, 
per 100 cb. in. d'he coal used contained 83*5 per cent, of 
carbon, and 4*5 per cent, ot hydrogen, whence the heating 
value of the gas produced is calculated to be 85*5 per cent, 
of the beat consumed in its manufacture. — II. H. 

Incandescent Mantles and Burners ; Tests of . 

E. Sainte-OlaireDeville. ,1. del’Eclalr au Gaz ; through 

J. Gas Eighiing, 1903, 84, 424. 

The author made comparative tests with au Auer, a thorite, 
and a cerite mantle. In each case the supply of air was 
so regulated that the maximum illuminating power com- 
patible with the amount of gas burnt, was obtained. The 
coal'gas used, was of rather poor (juslity (4,830 calories). 
The results shown in the iollowiug table are those obtained 
under such conditions that the maximum useful effect was 
attained with each mantle : — 

.\uer j Thorite I Cerite 

Mantle. I Mantle. Mantle. 

-i j 

Consumption of gas, litres 216*00 ; 232*00 208*00 

„ „ heat, calories 1043-00 { 1120 *00 1004*00 

Absolute intensity, carcels 18*75 | 6*77 1*07 

Density per 100 litres of ffas,carcels 8*67 i 2*92 0*51 

„ „ 1,000 cal ori e.s, cjircels. . 17*95 i 6*04 1*07 

Proportion of air at the base of the 
Bunsen burner 4*70 i 4*66 5*23 

With the Auer and thorite mantles the light was white, 
whilst with the cerite mantle a very feeble red light was 
produced. In the case of the thorite mantle, however, the 
light was bluish-green with an insufficient quantity of air, 
and red with an excess of air. The results of the tests lead 
the author to adopt Fury’s theory of incandescence (this 
Journal, 1908, 145). The author also found that the 
mixture of gas and air formed ni^lprally in a Bunsen burner, 
is snflicieutly homogeneous to give the maximum illumi- 
nating effect. Comparative tests were made with an 
ordinary Bunsen burner, and a burner in which the straight 


Bunsen tube was replaced by one of similar length and 
diameter, at the base of which was a mi.xing chamber 
consisting of a cylindrico -conical cavity with four wire gauze 
diaphragms, with a very small space between them. The 
averages of the results obtained in both cases for the 
maximum luminous intensity per 1,000 calories, were 18*37 
carcels with the mixing chamber, and 18*57 carcels with 
the Bunsen tube. — A. S. 

Coal and Coke ; Detei'mination of Sulphur in . 

R. Nowicki. XXIII., page 1309. 

English Patents. 

Fuel; Artificial . C. Leftivre, Paris, and G. Blnrn, 

Mannheim. Eng. Pat. 23,407, Oct. 27, 1002. TTuder 
luteruat. Conv., March 12, 1902. 

See Fr. Pat. 319,523 of 1902 ; this Journal, 1902, 1525. 

— T. F. B. 

Regenerating or Heat-recovering Apparatus for Gas- 
Producers and other Furnaces. A. Wilson, Doxey, 
Stafford. Eng. Pat. 28,998, Nov. 3, 1902. 

The hot gases escaping from the gas producer or furnace 
are pa.ssed through a chamber, in which stacks or sets of 
pipes are located so as to be heated externally by the 
gases. An intermediate chamber containing water is 
arranged between and connected to the stacks of pipes, 
HO that air, forced by a blower or the like through one 
stack, becomes heated therein, and is then delivered in a 
heated condition into the intermediate chamber. From 
the water in this chamber, the heated air generates 
steam, and, becoming mixed therewith, the mixture 
passes into the next stack, where its temperature is 
further raised, while the escaping gases which heal that 
stack are correspondingly cooled. Jn a modification, the 
intermediate ehaiiiber is dispensed with, water being caused 
to pass through some* of the tubes, and air tlirough the 
remainder. In this ease a steam drum is arranged above 
and connected to tlie water-heating and steam-generatinw 
tubes.— R. A. ^ n 

Gas Retorts; Inclined . II. Stiles, Rochdale. 

Eng. Pat. 25,747, Nov. 22, 1902. 

A RECESS, formed in the mouthpiece end of the retort, 
rec(dves removable firebrick slabs or tiles on which the 
conl-stopper rests, so as to avoid the continual wearing away 
of the lower part of the mouthpiece. — T. F B. 

Suiphoeganides [I'/iioci/anates] ; Manufacture oj . 

J. Tcheruiac. lOiig. Pat. 24,767, Nov. 11, 19o2. VII., 
page 1202. 

Tar from Illuminating Gas ; Apparatus for Extracting 

. B. 1). Holmes, Huddersfield. Eng. Pat. 20,677 

Sept. 25, 1903. 

A MODIFICATION of Eiig. Pat. 25,493 of 1901 (this Journal, 
1903, 18), in which the counterbalanced drums there 
referred to, are provided with relief valves normally kept 
closed by springs or weights, which, however, open when 
the drums descend too far. — F. 11. L. 

Electrodes for Arc Lamps ; Process for Manufacturing 
. R. Hopfelt, Berlin. Eng. Pat. 7831, ApriU, 1903. 

Seb Fr. Pat. 322,371 of 1902 ; this Journal, 1903, 356. 

— T. F. B. 

Mantles and the like for Incandescent Gas Lighting j 

Manufacture of . J. A. E. H. Boullier, Paris. 

Eng. Pat. 18,166, Aug. 22, 1903. Under Internal. Conv., 
Aug. 23, 1902. 

Ske Fr. Pat. 823,959 of 1902 ; this Journal, 1903, 487. 

— T. F. B. 

Photometers ; Impts. in . E. A.Carolan. From the 

General Electric Co. Eng. Pat. 26,036, Nov. 26, 1902. 
XXIII,, page 1308. 

Photometrical Apparatus [Flicker Photometer'l. J. F. 
Simmance and J. Abady. Eng. Pat. 4693, Feb. 28, 
1903. XXI II., page 1308. 



Dec. 15. !»(».] JOURNAL AND PATENT LITERATURE. —Cl. 111. 1287 


United States Patents. 

Gas; jipparatus for Manufacturing . A. M. Gow. 

Assignor to G. Westinghouse, Pitt‘«burg, Pa., U.S.A. 
U.S. Pat. 742,411, Get. 27, 1903. 

This apparatus consists of two producers, the tops of whioli 
are connected with the top of a stove or heat-conserving 
apparatus. The bottoms of the producers are connected, 
with suitable valves and checker chambers, with a steam 
boiler. Means are provided for blowing air into one 
producer, to form generator gas, and for injecting 
into either checker chamber for the production of water gas 
in the producer to wliieli it is connected, and for causing 
a current of gas already made to travel from the stove to 
either producer to carry hent to it. to distil off the volatile 
portions of a fresh charge of fuel. — W. 0. H. 

Gas; Method of ManufactiiriiKj — A. M. Gow, 
Assignor to G. VVestinghouse, Pittsburg, Pa., U.S.A. 
IJ.S. Pat. 742,412, Oct. 27, 1902. 

Thk body of fuel in one gas producer is blown to incan- 
deseeuce, and the heat of the gas thus produced, stored in 
a stove, and steam is then injected into the producer to 
form water-gas ; this gas is mixed with water-gas and 
other gas previously made, and the mixture is made to 
distil off the volatile portions from fuel in a second pro- 
ducer. The dir»u;tion of How is afterwards reversed, 
producing water-gas in the second, and distilling off 
volatile constituents from the first bed of fuel. — W. C. 11. 

Gas ; Process of Manufacturing . U, Dempster, 

Marietta, Ohio. U.S. Pat. 743,4()8, Nov. 10, 1903. 
(JePosiNG jets of heated air and of previously mingled air 
and oil are forced as spray into a heated retort, and the 
vapours arc driven through a mass of finely-divided boating 
material, the heavier iin[)urities sejiarated by this filter 
being oxidised by a porti<m of the air blown into (he retort. 

— F. If. L. 

Gas; Apparatus for Purifying . C. I. Tenney, Mason 

("ity, Iowa, Assignor to Practical Gas Oonstriiciion Co., 
North Chicago. U.S. Pat. 743,591, Nov. 10, 1903. 

A.\ inv(H‘ted bell is placed inside an open tank. Gas is led 
into tho. inner vessel, and is forced to travel a circuitous 
route through the presence of a downwardly-depending 
interrupted diaphragm.” A layer of charcoal or similar 
filtering material is also put into the apparatus. — 1^’. 11. L. 

Electrode for Arc Lamps. H. Bremer, Noheim. U.S. Pat. 
743,230, Nov. 3, 1903. 

See Kng. Pat. 21,037 of 1899; this Journal, 1900, 130. 

~'r. F. B. 

French Patents. 

Briquettes from Samdust or other Waste (Cellulose. 

P. A. Dumesny. Fr. Pat. 332,793, June 5, 1903. 

00 PARTS of coal-tar are mixed with 3 5 parts of caustic 
soda dissolved iu 15 parts of water, and 21*5 parts of 
melted colophony added to the mixture ; 25 parts of glue 
dissolved in 250 parts of water are then added, and finally 
a solution containing 35 parts of quicklime in 550 parts of 
water. The resulting solution is then mixed with 1,250 
parts of wood-waste, and the mass pressed into bri<iuettes 
and dried.— L. F. G. 

Briquettes without Resin ; Manufacture of . F. Baguc. 

Fr. Pat. 332,945, June 10, 1903. 

Coals rich in distillation products, are mixed with noii- 
caking material, such as anthracite, deini-anthracite, or 
coke ; or these latter are mixed with a binding material, such 
as bitumen, asphalt, petroleum, or naphtha residues, and the 
mixture is dried in moulds at a temperature of JOO'’ C. for 
eight hours. — L. F. G. 

Coke ; Process for Increasing the Cohesion and Density 

of , particularlg of Metallurgical Coke. F. Hague. 

Fr. Pat. 332,946, June 10, 1903. 

Coals which readily cake are mixed with some form of 
carbon which does not cake, such as demi-authracite, 
anthracite, coke dust, &c. To make coke for metallurgical 


purposes, calcareous stones or a flux is admixed, the 
admixed material preventing Assuring ami disintegration 
of the coke. Conversely, to non-caking materials, such 
as anthracite, demi-antbracite, coke dust, &o., a binding 
material, such as bitumen, asphalt, naphtha residues, 36C., is 
addt^l before coking. — L. F. G. 

Briquettes [C’ortZ] ; Manufacture of ,T. Loewenthal 

and B. Lippert. Fr. i\it. 332,9r.9, .furu' 11, 1903. 

See Fug. Pat. 23,503 of 1902 ; this Journal, 1903, 13H. 

- T. F. B. 

Gas and Air under Pressure fur Illuminating Purposes; 

Preparation of Mixtures of . “ >elus ” G. m. b. 11. 

Fr. Put. 333,033, June 13, 1903. 

The gas .supplied from a main passes through a pipe 
controlled by a cook to ail injector jet, where it draws into 
a prolongation of the pipe a certain proportion of air. 'I'he 
mixture .so produced, is drawn along by a rotatory pump, ainl 
finally delivered through a non-re(urii valve into a holder. 
The jmmp is driven clccirically, the leads being attached 
fo th(‘ holder in such fashion that when the bell rises, the 
current is cut off. I’hc spindle of the motor carries a 
c.<mtrifugal govenuir, which is connected with the cock on 
the ga.''-inlet pipe, so as to choke flic latter when necessary. 
In an alternadve arrangement, the mixture of gas and air 
I passes into a preliminary rising holder, the hell of which 
! controls the gas-inlet cock ; and from this holder the 
j mixture travels tlirough the pumj) to the final storage 
j holder, where the electric motor is goviTned as before, 
j Stre.s.s is laid on the fact that the original pressure in the 
main eflVets the introduction of air into the gas. 

— F. H. L. 

m.-DESTIlUCTIVE DISTILLATION. 

TAR PRODUCTS. PETROLEUM. 

AND MINERAL WAXES. 

Petroleum; Buumanian . L. lOdclcanu and 1 . 1’anasescu. 

Monit. Int. Petrol. Koiimains, 1903, 4, [19j, Supplement 

: Tiiii authors (h‘scribe in iletail the several oilfields of 
Itouinania, as well as the (iropertios and composition of 
the oil. The colour of crude Roumanian oil ranges between 
olive brown and blaekish brown, except that from Predeal, 
which is of a light reddish tinge, and that of Carapeni- 
Parjol, which is light yellow; all of them exhibit a 
. cbaructcri.«tic grceiii.‘>ih lluoresceiice. 8ome occurrence.s of 
pale oils have been observed in other places than those 
just mentioned, but the quantities are small, and the de- 
I colorisation is attributed to filtration through porous clays, 
j The sp. gr. ot the crude oil is somewhat irregular, varying 
! not only in the same oilfield, but also in the same well. 
CMassifying the oils according to density, the first class, 
of sp. gr. 0*770 — 0*820, IS furui.sbed by Campeni-Parjol 
(0*763), Tetzeani, Cachin, .some of the Baicoi wells, and 
I Poiana. The yield is generally small. Oil of the second 
' class, sp.gr. 0*830 — 0’^<CO, is found at Bushteiiari, (Jara- 
piiiii, vSoloutzi, Glodcni, and Colibash, and forms the largest 
proportion of the total output of the country. The third 
and heaviest class of oil, sp. gr. 0*800 and over, is 
found at Sarata-Monteor, Tegu, J’siuteo, Lucaceshti-Deal, 
and Gura-Ocnitsei, this latter centre furnishing the heaviest 
oil of all (density 0*935). The majority of Koumanian 
crude oils have an agreeable, slightly ethereal odour, except 
a few (hat smell like garlic, «.y., those of Sarata-Monteor, 
Glodcni, and Apostolache. 

Flashing Point. — The flashing point is generally below 
0° C., owing to the presence of light fractions and gas io 
solution. In the case of the denser oils, such as those 
of Ocnitza, Sarata, and Tega, which flash at 20° C. and 
above, the volatile fractions have escaped by prolonged 
exposure to the air. 

Viscosity. —The viscosity of the light crude oils from 
Campeni-Parjol, Tetzeani, and Cachin is from 0*92 to 
1*1, but in the heavier oils from Gura-Ocnitsei and Tega, 
the viscosity is between 2 and 4. The oil from tne 
No. 3 well of the former field, which furnishes 13,000 kilos, 
i of oil per diem, has the viscosity 6 ; and the No. 12 well 
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furnishes an oil with the highest viscosity known in the 
country, viz,, 18-9. The great bulk of the oil, however, 
raugea in viscosity from ) * 1 to 1 * 6. 

Botliftff Pomt.— Except in the case of the denser oils^ 
the average boiling point of the crude oil is “ between 25 
andeu^C/’ ^ 

DiMlaiion Products,— In the lighter crude oils 

furnish on distillation, 38 to 47 percent, (weight) of fractions 
boiling below 150“ C., whilst in the heavier oils the maxi- 
mum does not exceed 20 per cent. Though the oils from 
the two chief producing centres, Campina and Bushtenari, 
are of a similar density, they differ considerably in their 
content of light fraetions, Bushtenari oil giving 35 per cent, 
of products boiling below l.'.O"' 0., whereas Campina oil 
yields only 20 per cent, of the same. With regard to 
fractions distilling between 150“ and 300“ C . these are 
generally most abundant in the oils rich in light fractions, 
the crude oil of Campmii-l’arjol, Tetzeani, Cachin, Bercii, 
and part of Baicoi, for example, furnishing .35—50 per 
cent, of distillate sumcieutly light to be classed as lamp oil. 
The medium crude oils give a smaller yield, 30—35 per 
cent. ; but whilst this proportion is also maintained in 
the case of the denser crude oils— Tega oil. which is devoid 
of any petroleum spirit, gives as much as 48 per cent.— the 
sp. gr. of the distillate is usually too high for it to be classed 
as lamp oil. On fractionating the distillates at intervals of 
nf C., the authors found that the greater portion of the 
light spirit from Boumanian oils consists of products 
boiling between 100“ C. and 150“ C. Nevertheless in 
Tetzeani, Lucaceshti, Cachin, Colibash, and Poianaoils, the 
fractious di.stilling up to 80“ C. form 29 per cent, of the 
total quantity of the light products, though from Campina 
and Bushtenari oils they do not exceed 12 per cent. 

Lamp Oils.'-hi the crude oils with very heavy and 
viscous higher fractions, the limits of boiling point for the 
lamp-oil fractions are more restricted than in the crude 
oils furnishing specifically lightm* and less viscous higher 
fractions. Thus, in the case of the Bushtenari crude, a 
lamp oil of sp. gr. 0 ' 80 . 5 — 0*810 and of the regulation 
flashing point is confined to the fractions between 130“ and 
260“ C., whereas the limits for the same product from 
Glodcni oil are 130 “— 320“ C., and consequently a higher 
yield is obtained. The largest percentages (10—60 per 
cent.) of good lamp oil ani furnished by the crude oils of 
('ampeni-Parjol, Tetzeani, Cachin, Glodcni, and Baicoi ; 
but the yield from the largest produc.ng centres, Campina 
and Bushtenari, is different, being only 45 per cent, and 
30 — 35 per cent, respectively ; and the heavier crude oils, 
e,g , Gura-Ocnitsci, yield only 20 per cent, as a maximum. 
Botli colour and smell of Koumaniaii lamp oils are stated to 
be ‘^ood, and the viscosity u.sually varies between 0-98 and 
1 08. The portion of the lamp-oil fractious boiling above 
270 C., is of low sp. gr., and burns more reailily thau the 
corresponding constituent of Baku oil. The low density of 
the fractions 270“— 320“ C. in Campeiii Parjol, Tetzeani 
Cochin, Glodeui, and some Baicoi oils, renders the lamp-oil 
more like the American product, and causes it to burn 
better than Bushtenaui and similar oils. 

Photometric Tests of six hours’ duration, were made in 
Ditmar and Wild & Wessel lamps, the intensity of the light 
being measured by the Weber photometer, fitted with a 
Brodhun-Lummel prism, the Hefuer-Alteneck amyl acetate 
flame being adopted as the sUindard. The results showed 
that with the Ditmar lamp (, I O'" Jupiter burner), the candle- 
power is between 10*5 and 12 Hefner, the best figures bem^r 
furnished by oil from Campeni -Parjol, Cachin, Tetzeani, 
Campina, Baicoi. and Glodcni. The intensity of the light 
varies with the lamp used, beiug higher with the Ditmar lamp 
than with that of Wild & Wessel (10'" Cosrnos burner), and 
depends largely on the suitability of the air supply to the 
kind of oil. The amount of oil (consumed is proportional 
to the intensity of light produced, the Ditmar lanap con- 
suming 32 grm's. per hour, on the average, whilst the Wild 
& Wessel lamp consumes only 28 — 30 grms, 
iicsiJMum — The percentage of residuum from Roumanian 
oils varies considerably, the j^tpuie limits being 17 per 
cent, in the case of Baicoi and Campeni-Parjol oil, and 68 
per cent, in the case of Guia-Ocnitsei oil. This residuum 
is now largely used for fuel purposes in Roumania, the oil 


industry itself consuming about 4,000 loads per annum. 
The following results were obtained in tests of calorific 
power, made with the Mahler bomb and Berthelot calori- 
meter. Bushtenari residuum, 10,896 cal.; Campina, 

I 11,070; Baicoi, 10,936; Gnra-Ocnitsei, 10,793; Solontsi, 
j 10,850; Lucaceshti, 10,956 cal. 

I Pargjffin, — The following percentages of paraffin were 

obtained by distilling the residues, at reduced pressure, 

1 between 300° and 400“ C. : —Campeni-Parjol, 18 per cent. 

' Tetcani, 14-7; Moineshti, 12*4 ; Campina, 12; Predeal, 
12; Cachin, 10-5; Apostolache, 9*2; Solontsi, 7*5; 
Lucace.shti-Deal, 5*9; Baicoi, 5 ; and Bushtenari, 0*3 per 
cent. 

Luhricatiny Oils, — The experiments conducted with a 
view to usceitaining the oils mo^t suitable for the produc- 
tion of lubricating oils, showed that products similar to 
Russian lubricating oils are furnished by those from Tega 
i and Gura-Ocnitsei, a good oil beiug also obtained from 
I Tsintea residuum. These results were obtained by (lis- 
I tilling the residuum with superheated steam, concentrating 
I the crude distillate by redistillation, and refining the pro- 
duct. The nett yield of lubricating oil was 59 * 5 per cent. 

1 from Tsintea oil, 64 per cent, from Gnra oil, and 70 per 
cent, from Tega oil. The refined product is reddish yellow 
in colour, of sp. gr. 0*93l— 0*945, and of the following 
viscosity at 20“ C. Tega oil, 78; tiura, 84 ; and Tsintea, 
140, the last high figure being attributable to the presence 
of paraffin, which also raises the solidification point. The 
flashing point ranges between 178“ and 182“ C. 

Sidphnr ‘Bushtenari crude oil contains 0*18 per* 

cent, of sul|)hur ; Campina, 0*13 ; Baicoi, 0*09 ; Solontsi, 
0*17 ; and Lucaceshti oil, 0*28 per cent., the greater part 
of which is left in the residuum on distillation. — C. S. 

Petroleum from the Bonanza, Cottonwood, and Douylas Oil 

Fields, Wyoming ; A?i(ilgses oj . E. I'j. Slosson. 

Bull. School Mines, Uuiv. Wyoming. Petroleum Series, 
No. G, 1903, 2.3-30. 

Bonanza Oi7.— The crude oil is of very low sp. gr. (0*845 
— 0*850) and flashing point (19 ' C.), burning continuously 
if heated a few degrees above ordinary temperature. The 
colour red by transmitted light, with a bright green 
fluorescence. The calorific value is 10,927 calories per 
grra. of oil ; “ 1 lb. of the oil will convert 23 Ih. of water 
into steam," this representing the highest steam-raising 
power of any Wyoming oil; sulphur content, 0*0149 per 
cent. Distillation furnishes about 20 per cent, of a series 
of verv light fraetions with little or no coloration, and 
easily ‘refined, and 6—10 per cent, of a non-usphaUic 
residuum which resembles vaseline in consistency, and 
cannot be distilled without complete decomposition. The 
10 per cent, fractions have the following boiling 
gp. grs., and flashing points respectively: — 60“ — 157“ C., 
0*76*2, below 15“ C. ; 157“— 200“ C., 0*792, 18' C. ; 2U0“— 
237“ C., 0*822, 38“ C. ; 237“— 273“ C., 0*843, 82“ C. ; 273“ 
—297“ a, 0*853, 108’C.; 297°— 329“ G., 0* 867, 121“ C. ; 
320“-37l“ C., 0*876, 46“ C.; 371“— 391° C., 0*861, below 
1 5° C. ; 39 1“— 400“ C., 0 * 849, below 1 .5° C. The percentage 
of burning oil is over 40 per cent. When exposed to the 
air, the crude oil loses a considerable proportion of its 
lighter products, the lowest fraction then boiling at 185“ — 
200“ C. (sp. gr. 0*810, flashing point 40“ C.). 

“ Cottonwood ’’ Of/.— The crude oil is brownish red with 
a dark green reflection, has the sp. gr. 0*902, and an odour 
of ordinary burning oil. Of the 80 per cent, of distillate 
obtainable between 60“ and 360“ C., about one-half is 
suitable for burning ; and the proportion could be increased 
by “ cracking." 

Douglas Oil is very heavy (sp. gr. 0*9610) and ■viscous, 
and quickly decomposes in the course of distillation, 
furnishing mixtures of decomposition products (b. pt. 
170 * — 350° C.) with a large amount of coko and gas. Its 
chief value is as a source of heavy lubricating oils, prepared 
by ihe reducing process. A sample freed from water by 
dilution with light oil and contact with calcium chloride, was 
distilled in a vacuum of 25 — 40 mm. (after removing the 
light oil), and furnished 90 per cent, of reduced oil, of sp.gr. 
0*963, flashing point 168“ C., and ignition point 223“ C. 

Douglas Oil Sand.^A sample of this sand was distilled 
in an iron retort until the vessel attained red heat It 
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furnished 4 per cent, of oil, 0*5 per cent, of water, and 
1*3 percent, of jras and loss; leaving 94*2 per cent, of 
sandstone as residue. The oil was of sp. gr. 0*921, and 
furnished on distillation 10*8 per cent, of fractions boiling 
below 170® C. ; 14*5 per cent, between 170° and 220° C. ; 
16 per cent, between 220° and 270° C. ; 13*3 per cent, 
between 270° and 290° C. ; and 10*8 per cent, between 
290° and 320° C. ; the specific gravity increasing progres- 
sively from 0*816 to 0*925. The residuum formed 34*6 
per cent, of the total. — CJ. 8. 

Petroleum; Italian . li Balbiano and P. Zeppa. 

Gaz. chim. ital., 33, *’>0 5 Chem. Centr., 1903, 

2, [f9]» 1085. (See this Journal, 1902, 1229.) 

TflK fraction of Valleia petroleum distilling at 87° — 102° 0. 
contains no olefines, but from the oxidation products 
obtained by the action of nitric acid, the authors conclude 
that it contains benzene, cyclohexane, methylcyclopentane, 
and 1 .3-dimethylcyclopentane. — A. 8. 

Naphtha Residues; Dry Distillation of Alkaline. . 

A. P. Lidow. Westnik shirow. Weschtsch., 1903, [4], 
128. Chem.-Zeit., 190.3, 27, 288—289. 

The residues are dried and then submitted to dry distillation. 
Krom 40—60 per cent, of distillate of sp. gr. 0*865 is 
obtained. Distillation begins below 100° C., a light, 
yellowish mobile ]i(iuid, having an agreeable aromatic 
odour, coming over tir.st. It is mostly a mixture of ketoues 
and hydrocarbons, formed by the decomposition of 
naphthene-acid salts. The fraction distilling over between 
110° — 150° C. has a sp. gr. of 0*799 at 20° C., is u good 
solvent of resins, and could, it is stated, be used as a sub- 
stitute for turpentine. I'he fraction distilling over between 
150°— 200° C. lias a sp. gr. of 0*8424, a flashing point of 
35° C., and is easily purified by means of sulphuric acid and 
caustic soda, giving a good burning oil for ordinary kerosene 
lamps. The black residue contains 30 per cent, of carbon ; 
it burns easily, enabling the soda contents to be recovered. 
The recovery of soiia from the purification of lubricating 
oils, is more diflicult, on account of the difficulty of the 
elimination of the water . — (\ A. B. 

Sulphur [tn Asphalt, ^c.] ; Determination of , hy 

means of Barium Peroxide. H. Schillbach. XXIII., 
page 1309. 

English Patent. 

Ammoniaeal Liquors ; Apparatus for the Distillation of 

. T. Wilton, Beckton,. ami G. Wilton, Loudon. 

Eng. Pat. 28,251, Dec. 22, 1902. 

The still, which is especially suitable for use in small 
works, consists of a number of superimposed, horizontal 
cylindrical chambers or tubes, the ends of w^hich are pro- 
vided with movable caps, in which are fitted the various 
connections. These chambers are arranged in a suitable 
casing, so that a furnace, beneath the lower chamber, will 
heat the latter, and the Liruace gases will heat the upper 
chambers. The liquor is introduced into the top chamber, 
and passes down through each chamber in turn, till it 
reaches the lowest one, whilst the steam, generated from 
the liquor in the lowest chamber, passes, by means of a 
}>erforated pipe, into the liquor in the second chamber, 
whence it passes, together with the steam generated there, 
to the third chamber, and so on to the top chamber. In 
a modification, the top chamber is fitted with, or extended 
into a small vertical continuous plate still of the usual 
pattern ; in such a form, the steam geucrated in the 
horizontal chambers will suffice to supply the vertical still. 


French Patents. 

Acetone Oil ; Process of Manufacturing . F. Karasoff, 

Fr. Pat. 332,310, 1903.^ XVII.‘, page 1303. 

Tar Distilling ; Apparatus for , with Internal Furnace. 

C. Weyl. Fr. Pat.' 332,427, May 27, 1903. 

A noiJiz<>NT\L still is provided, in its lower half, with a 
number of horizontal tubes, through which the furnace 
gases pass, thus etfectiuga more rapid distillation. 

— T. F. B. 

Lampblack ; Process of Manufacturing from Tar 

and other Carbonaceous Suhsiances. G. Wegelin. 
Second Addition, dated June 2, 1903, to Fr. Pat. 
204,306, Nov. 14, 1899. 

Si:e Eng. Pat. 13,827 of 1903 ; this Journal, 1903, 1100. 

— T. F. B. 

Pitch ; Process of Manufacturing . C. Q. von 

Wirkner. Fr. Pat. 333,011, .Inne 13, 1903. 

Tau, tar oils, or similar substances are heated with sulphuric 
acid to 180’ C., or above, until the acid is eompletely 
decomposed. For instance, 300 parts of anthracene oil 
(sp. gr. 1*12 — I *125) are heated with 102 — 108 parts of 
sulphuric acid (60° B ), to about 30t)° ( !. until evolution 
of sulphur dioxide ceases— about 1^ or 2 hours — or until 
a product of the desired consistency is obtained. — F. B. 

Greases [Soluble'j Consisting of Mineral Oil ; Process 
of Preparing — . Gcs. z. Verwertuug dcr Boleg’scbon 
WasserlbsHchen Mineralble n. Kohleuwassersloflte Ges. 
m. b. H. Fr. Pat. 332,324, May 23, 1903. 

Mineral oils, soliiblo in water, are oxidised, in presence 
of 2— 4 per cent, of a solution of alkali (36°— 10° B.), by 
means of (•oin[>re.ssed air, or ozone, at a temperature of 
70 ’ — 10.5° 0., for .V to l?j hours, until, on cooling, a homo- 
geneous, trausparemt product is obtained, which is then 
intimately mixed with one-half to twice its weight of hot 
water, or, preferably, a hot solution of soap or gelatin ; the 
quality of the lubricant may be further improved by the 
addition of 2 — 3 per cent, of ccresin or paralliu wax, 
previously treated with a hot 1 to 2 percent, alkali solution. 

— T, F. B. 

Asphalt ; Synthetic . A. Montupet. Fr. Pat. 332,772, 

June 4, 1903. 

FiNELY-rowDKHED pufe calcium carbonate is mixed with 
specially chosen natural hydrocarbons, and the mixture 
heated for some time to 140° to 150° C. in a vessel which 
can be rotated. — A. G. L. 

[^Paraffin IFu.c] Compositions for Candles, Wax Matches, 
Wax Flowers, <^c. A. Berger. Fr. Pat. 333,804, J une 23, 
1903. XII., page 1300. 

IV-GOLOURINd MATTERS AND 
DTESTDPPS. 

English Patents, 

Benzene Derivative [p-Niiraniline-homosulphonic Acidf\ ; 

Manufacture of a New , and of an Azo Dyestuff 

therefrom. 0. Imray, London. From Farbwerke vorm. 
Meister, Lucius und Brttuing, Hoechst a/Maiu. Eng. Pat. 
23,992, Nov. 3, 1902. 

See U.S. Pat. 724,743 of 1903 ; this Journal, 1903, 548. 

— T. F. B. 


United States Patents. 

Ammonia Still, E. A. Moore. U.S. Pat. 740,678, Oct. 6, 
1903. VIL, page 1292. 

Asphaltic Paving Compositions ; Process of Producing 
- — *. J. H. Amies, Assignor to Amies Asphalt Co. 
U.S. Pat. 743,051, Nov. 3, 1903. IX., page 1293. 


i Indigo White and Indigo ; Manufacture of . J. Y. 

i Johnson. From the Badische Anilin und Soda Fabrik, 
j Ludwigshafen a/Rhine, Germany. Eng. Pat. 26,872, 

! Nov. 29, 1902. 

Phentlglycocoll, tolylgiycocoll, or xylylglycocoll, is 
melted with caustic alkali containing the oxide of an alka- 
line-earth metal and caustic potash, as free from water as 
possible. It is claimed that in this way much better yields 
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(50 per cent, and over) of leuco indigo are obtained than 
by the process previously followed (see Eng. Pat. 8726, 
1890 ; this Journal, 1891, 633). — ^E. F. 

Naphthalene Series; Manufacture and Production of 

Colouring Matter of the . J. Y. Johnson, London. 

From Bafiischo Anilin uud Soda Fabrik, Ludwigshafen-on- 
Rhino. Eng. Pat. 1864, Jan. 26, 1903. 

See Fr. Pat. 828,768 of 1903 ; this Journal. 190.3, 992. 

—T. F. B. 

{^Sulphide^ Dyes; Manufacture of . H. K. Lake, 

London. From K. Oehler, Offenbach a/Main. Eng. Pat. 
4340, Feb. 24, 1903. 

See U.S. Pat. 729,87 I of 1903 ; this Journal, 1903, 791. 

— T. F. R. 

United States Patents. 

Monazo Dye, and Process of Making Same. R. Gley and 
O. Seibert, Assignors to Act.-Ges. f. Anilinfabr., Berlin. 
U.S. Pat. 743,071, Nov. 3, 1903. 

See Fr. Pat. 332,14.3 of 1903 ; this Journal. 1903, 1192. 

— T. F. B. 

Anthraquino7ie-a-Sulphonic Arid. R. E. Schmidt, Elber- 
feld, Assignor to Farbenfabr. of Elberfeld Co., New York. 
U.S. Pat. 743,664, Nov. 10, 1903. 

See Fr. Pat. 333,144 of 1903 and Fr. Pats, following 
these.— T. F. B. 

[TYtfro] Dye; Yellow , and Process of Making Satne. 

J. Turner, Huddersfield. U.S. Pat. 743,778, Nov. 10, 
1903. 

See Fr. Pat. 331,399 of 1903 ; this Journal, 1903. 1 126. 

— T. F. B. 

French Patents. 

Suipho7iic Acids, Orga7iic ; Ma7iufactu7'e of . R. 

Wedekind and Co. Fr. Pat. 332,709, Juno 2, 1903. 

Organic compounds are sulphonated in presence of 
mercury or its comfiounds. In this way sulphonic groups 
are introduced into the molecule in positions in which they 
cannot he introduced by sulphonating in the ordinary 
manner. For exjirnple, anthraquinoue, when sulphonated 
in presence of mercury, readily yields anthraquinoue 
a-sulphonic acids, whereas in the ordinary way j3-sulphonic 
acids of this compound are obtained. Several other examples 
are given, all being anthraquinone derivatives. — E. F. 

Disazo Dyestuffs \_Azo Dyestuffs'] ; Manufacture of 

Primary . Ivalle and Co. Fr. Pat. 332,714, June 2, 

1903. 

Primary disazo dyestuffs prepared from peri-amino- 
naphthol-.sulphouic acids, and containing a p-nitraniline 
radicle in the nucleus containing the amino group, are 
treated with alkaline reducing agents. The nitro group is 
thus reduced to an amino group, and greenish-black dye- 
stuffs arc obtained, which are especially suitable for p)rinting 
on wool. The same dyestufi's are obtained by saponifying 
primary disazo dyestuffs obtained by the successive com- 
bination of diazotised acetyl-p-pheuylenediamine and a 
diazotised primary amine with pori-aminonaphtholsulphonic 
acids. They are also obtained by comh-ning diazo com- 
pounds of the usual amines with dyestuffs of the general 
formula (l)NH2.CftH4.N.2(4).X, in which X represents a 
pcri-amiuonaphtholsnl phonic acid radicle, the amino group 
of which is in the position ortho to the azo group. — E. F. 

Quinonephenolimines {the Simplest Indophenols) ; Manu- 
facture of . Soc, pour ITnd. Chim. k Bale. 

Fr. Pat. 332,884, June 8, 1903. 

Simple indophenols are produced by condensing one 
molecule of a nitrosopheuol with one molecule of a phenol 
in presence of moderately^oncentrated sulphuric acid at 
temperatures below 40® C. The products so obtained are 
converted into leuco-indophenols by reducing agents, such as 
zinc dust and acetic acid or alkali polysulphides. — B. F. 


Monazo Dyestuffs fo7' Wool ; Production of . Soc. 

pour rind. Chim. k Bile. Fr. Pat. 832,885, June 8, 1903. 
See Eng. Pat. 14,113 of 1903 ; this Jonriial, 1903, 1081. 

->T. F. B. 

Sulphide Dyestuff from Dinitrophenol {HO : NO^: NO.. 
==1:2:4); Pi'oduction of a Black — . Soc. pour! 
rind Chim. k Bile. Fr. Pat. 333,096, June 12, 1903. 

See Eng. Pat. 13,035 of 1903; this Journal, 1903, 946. 

— T. F. B. 

Trip hen ylmcthane Series [^Pyrone-Dyestiiffs] ; Production 

of New Dyestuffs of the . Soc. Anon, des Prods. 

F. lUyer et Cic. Fr. Pat. 332,926, June 9, 1903. 

See U.S. Pat. 738,227, Sept. 8, 1903; this Journal, 1903, 
1 125. The cla'in is more general, as uitrobenzaldehydes 
may' he employed. — F. F. 

Anth}'a<iuinone-a-Sulpho7iie Acids [Anthracene Dyestuffs] ; 

P7'eparation of . Soc. Anon, des Prods, F. Bayer 

et Cie. Fr. Pat. 333,144, June 17, 1903. 

ANTiiRAQuiNONK-a-sulphonicacid (corresponding to erythro- 
hydroxyanthraquinone) is prepared by treating anthra- 
quinone with sulphonating agents in presence of mercury or 
of its compounds. By sulphonating more em^rgetically in 
an analogous manner, a mixture of anthraquinone- 1 .5- 
disulphonic acid (corresponding to anthrarufin) and anthra- 
quinone-1 .S-disulphonic acid (corresponding to chrysazin) 
is obtained. These acids can be separated in various ways ; 
for instance, by the relative insolubility of the 1.5-disub 
phonic acid in cold sulphuric acid. — E. F. 

Azo Dyestuffs; Preparation of Neiv Intermediate Pro- 
ducts and Neu) . G. Nuth, II. Hold, and H. Ruogg. 

Fr. Pat. 333,212, June 19, 1003. 

On condensing benzidine (37 kilos.) with 3-iiaphthol 
(29 kilos.) in presence of caleium chloride (22 kilos.) 
for about 12 hours at 200^—250® C., and washing the 
product successively with water, dilute hydrochloric acid, 
and dilute sodium hydroxide solution, a grey proiluct is 
obtained, rtonsisting of a mixture of substances ; its solution 
in aniline deposits dinaphthylbenzidine on cooling, and a 
new product melting at 24:)®— 252® C. can he precipitated 
from the mother liquors by addition of dilute hydrochloric 
acid. On sulphonation at moderate temperatures {e.g., 
90® — 100® C., with 10 parts of concentrated sulphuric acid), 
a product is obtained which can he diazotised and coupled 
with phenols, amines, &c., giving azo dyestuffs which 
dye wool various shades from acid baths." For iuRtanc(‘, 
colliding with salicylic acid gives fast golden-yellow shades; 
a-hydroxynaphthoic acid, brown shades; K salt, violet; 
uaphthionic acid, reddish-violet ; aminonaphtholsuliihonic 
acid II, a blue-violet; and so on. — T. F. B. 


V.-PREPAEING, BLEACHING, DYEING, 
PRINTING, AND FINISHING TEXTILES. 
YARNS, AND FIBRES. 

Oxycellulose ; Pffect of Mnreerisation on . P. dc 

Micheli. Zeits. f. Farbeu- u. Textil-Chem., 1903, 2, 
437—438. 

Cotton mercerised after bleaching is much harder than 
that which has not been bleached before mercerisation. 
This is apparently due to the formation of oxycellulose in 
the bleaching. If cotton which has been tendered hy 
strong bleaching is mercerised, its strength is increased. 

—A. B. H. 

English Patents. 

Yar7is and Threads ; Matmfacture of . C. Kellner, 

Vienna. Bng. Pat. 24,186, Nov. 4, 1902. 

See Fr. Pat. 827,176 of 1902 ; this Journal, 1903, 905. 

. — T. F. B. 
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Degreasing Cotton Waste and other Fibrous Materials ; 
Apparatus for . 11. B. Hardman and G. D. Hard- 

man, Bury. Eng. Pat. 27,847, Dec. 17, 1902. 

Thb material is fed through a series of vessels by means 
of an immersed bed of parallel longitudinal bars fitting 
closely together, and provided each with a oontinuoiis series 
of teeth, inclined in the direction of travel of the material. 
In each vessel alternate bars are connected at tbe same end 
to a transverse bar, which is reciprocated longitudinally by 
an eccentric, and the remaining bars are connected at the 
other end to a similar bar and eccentric, so that the two 
transverse bars alternately approach and recede from one 
another. One set of teeth, therefore, feeds tlie material 
forward, while the adjacent set moves backward, ready at 
the end of its stroke to engage with the material, and feed 
(luring its forward movement. The superfluous liquid is 
removed and returned to its own vessel at the exit by 
wringing rollers. The machine is fed from a hopper, pro- 
vided with similar alternately moving bars, the motions of 
the latter being obtained by transverse bars connect'd one 
to each end of a rocking lever actuated by an eccentric. 
The outlet is provided with similar reciprocating bars, and, 
after passing through rollers, the material passes direct into 
drying chambers provided with condensing arrangements 
for recovering the escaping vapour of tbe solvent. — B. N. 

Colouring Woolleji and like Goods. C. Bucher, Gera, 
Germany. Eng. Pat. 28,174, Dec. 20, 1902. 

Tuf fabric is printed with a suitably thickened caustic 
alkali ; it is then mordanted wdtb a metallic salt, which 
fixes a metallic hydroxide on the printed parts, and is finally 
dyed. — A. B. S. 

Unitkd States Patents. 

Printing Black ; Process of . E. Ullrich and V. 

Fiissgauger, Assignors to Farbwerke vorm. Meistor, 
Lucius und Briining, IIochst-on-tlic-Maine. U.S. Pat. 
7 12, .530, Oct. 27, 1903. 

Si:k Fr. Pat. 313,035 of 1901 ; this Journal, 1902, 114. 

— T. F. B. 

Discharging \_Dyed Material'] icith Ifydrosulphite Paste ; 

'‘rnress of . L. II. DehofT, Assignor to Badisehe 

Aiiilin und Soda Fabrik, Ludwigshafen-on-Khine. U.S. 
Pat. 744,r)01, Nov. 17, 1903. 

Sek Eng. Pat. 3288 of 1900; this Journal, 1901, 217. 

— T. F. IL 

Fuench Patents. 

I lair ; Artificial ^audits Manufacture. h\ Scbauman 

and A. \V. Larsson. Fr. Pat. 333,240, Juno20, 1903. 

Fixe threads of silk, cotton, See., arc coated with collodion 
by immersion in an alcohol-ether solution of niirocelliilosc 
(about IG grms. per 100 c.c.) ; it is preferable to a<ld to 
tills .solution a solution of shellac (5 — 15 grms. per 1 00 c.c. 
of solution), and also 3 — 4 percent, of castor oil to incnuiso 
the elasticity' of the product. The threads are then passed 
tlirough a coagulating solution (c.(/., water), and finally 
rendered less combustible by any desired process. This 
product is said to clo.sely resemble natural hair, being stiff, 
hut not brittle. — T. F. B. 

Mercerising Yarn at Uniform Tension ; Machitie fur 
- - L. Cippolina. Fr. Pat. 333,078, April 28, 1903. 

Kng. Pat. 9083 of 1903 ; tbig Journal, 1903, 993. 

— T. F. B. 

^lulfi. coloured or Shaded Dyeing ; Method of , called 

“ Spectalographe.” Stiickfarberei Zurich. Fourth 
Addition, dated May 25, 1903, to Fr. Pat. 274,791, 
heb. 7, 1898. 

method of j^rinting in colours, described in the Third 
Addition (this Journal, 1903, 1083), is applied to printing 
a single colour. — T. F. B. 

Gelatin on Fabrics; Method of Applying — . 

E. V. llenard. Fr. Pat. 332,671, June 2, 1903. 

A SOLUTION of gelatin (*• about 60 per cent’O applied to 
^iihries. The gelatin may be coloured before or after its 
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application, and it may also be rendered insoluble by means 
of formic acid or its derivatives. An apparatus for 
effecting the application of the gelatiu solution is described. 

— T. F. B. 

Water and Fireproofing Fabrics, Paper, ; Process 

for . Mme. M. Garin (n^fe Blanc). Fr. Pat. 333,298, 

June 23, 1903. 

The fabric, &c., is coated wdth a solution (“ 5 to 10 per 
cent. ”) of gelatin, which is rendered insoluble by treatment 
with a 10 pertumt. stdiition of formaldehyde, or by treatment 
with a bichromate solution ; the process is completed by 
immersion in a solution of an alkali silicate, wliieli may 
contain a small quantity of aluminium silicate and glycerin. 

— t. ir. B, 

Printing and Colouring Designs, Kmhossed or in Relief, 
on Textile Fabrics; Apparatus for The Calico 

Printers’ Association, Ltd. Fr. Pat. 332,822, June 5, 
1903. 

J’liB fabric passes from a guide roller round a friction 
roller, which turns in a direction opposite to that of the 
material, and thus takes out any folds or wrinkles. After 
passing over tbe main printing cylinder, the fabric passes 
over guide rollers and over a special carrying roller, which 
is turned by the movement of the fabric. The surface of 
this carrying roller is maintained juirallel to, and a fixed 
distance from, the surface of the roller for printing the 
embossed portions of the material. 'I’his latter roller, 
which may be smooth orengraveil, is supported in a bearing 
! made of two parts, one or both being adjustable by screws, 

' 8o that the distance apart of the carrying and printing 
rollers may be made exactly equal to the; thickness of the 
embossed part of the fabric ; this latter portion, therefore, 
only receives the colour. Tlie fabric afterwards passes 
between the main printing cylinder and a second friction 
roller, the latter pressing the colour into the threads of the 
design. The method of [irintiug is also imide adaptable to 
multi-colour printiug.~B. N. 


VII.-ACIDS. ALKALIS. AND SALTS. 

Sulphur; Occurrence of Iron in . H. v. llasslinger. 

Monatsh. f. Chem., 190.3, 24, [9], 729—730. 

Am. commercial sulphur, whether distilled or recrystallised, 
deposits, on boiling, a black precipitate, which only contains 
carbon and iron. This precipitate is insoluble in sulpliur 
and all .solvents for sulphur, is not identical with so-called 
“ black sulphur,” and can be artificially prepared by distil- 
ling pure sulphur — obtained from sulphuretted hydrogen — 
with iron and hydrocarbons. — L. F. G. 

Hydroxyl Ions; The lodo-Tannin Reaction for the Detec- 
tion of . W, Vaubel. XXIII., page 1309. 

Iodine; Separation of , as Cuprous Iodide, from a 

Mixture of Alkali Chlorides, Bromides, and Iodides , 
11. Bnuhigny and P. Kivals. XXI 11., page 1309. 

English Patents. 

Nitric Products ; Electric Plant for the Synthetical Pro- 
duction of , by Discharges of Electricity in Gaseous 

Mixtures. J. von Kowalski and J. Moscicki. Eng. Pat. 
20,497, Sept. 23, 1903. XL A., page 1297. 

Caustic Soda; Process of Manufacturing . C. E. 

Dolbear, Terminal Island, California. Eng. Pat. 19,242, 
Sept.' 7, 190.3. 

The material C* alkali earth ”) is treated with water, and to 
the solution caustic lime is added to obtain a solution of 
sodium hydroxide, which, after separation from the preci- 
pitate, may bo dried, after, in some eases, removal of sodium 
chloride by cry.stallisation. Should it be desired to remove 
magnesium salts, in case these are present, the original 
solution is boiled, to break up the sodium-magnes ium car- 
bonate ; or, sufficient sodium carbonate may be add ed to the 
! caustieised solution to form magnesium carbona te, which 
1 precipitates. — E. S. 

c 2 
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Ammoniacal Liquors ; Apparatus for the Distillation of 

. T. andG. Wilton. Eng. Pat. 28,251, Dec. 22, 

1902. III., page 1289. 

Sulphocyanides \^Thiocyanate8\ ; Manufacture of . 

J. Tcherniac, Freiburg, Germany. Eng. Pat. 24,767, 
Nov. 11, 1902. 

Crude coal-gaw, or a mixture of gases containing a cyanogen 
and a sulphur compound, is passed through water containing 
magnesia or magnesium carbonate in suspension. Another 
process consists in passing through milk of magnesia a gas 
containing carbon bisulphide and ammonia, or these reagents 
may be beated together. When ammonia is present in the 
gas used, a solution of a suitable magnesium salt may 
replace the milk of magnesia. The magnesium thiocyanate 
obtained by sny of these processes, may be used as a source 
of an alkali or other thiocyanate. Compare Eng. Pat. 17,976 
of 11)02 ; and Er. Pat. ,‘330,308 of 1903 ; this Journal, 1903, 
1045 and 1087.— E. S. 

Saccharine^ SyrupSy BrinCy or other Fluids; Improved 
Means of Evaporation for the Concerdration or Conden- 
sation of . E. ^Sleyer. From J. W. Meyer and 

J. W. Arbuckle. Eng. Pat. 19,962, Sept. 16, 1903. 

X VL, page 1301. 

Oxygen ; Preparation of . G. F. Jaubert, Paris. Eng. 

Pat. 21,122, Oct. 1, 1903. Under Intermit. Conv., Oct. 27, 
1902. 

See Fr. Pat. 325,627 of 1902 ; this Journal, 1903, 743. 

— r. F. B. 

United States Patents. 

Nitric and Sulphuric Acids; Apparatus for Making 

Mixtures of . F. I. Du Pont, Wilmington, Del. 

U.S. Pat. 743,922, Nov. 10, 1903. 

The retort in which the nitric acid is generated is connected ; 
to an absorber containing sulphuric acid, by circulating i 
conduits, one of which conveys the nitric acid vapour to i 
the absorber, whilst the other ‘conduit, by aid of a hlowp, j 
returns the unabsorbed gases. The absorber is fitted with i 
an agitator. — E. S. j 

Cuprous Magnetic Oxide ; Process of Making . | 

W, J. Knox, West Fairlea, Vt., Assignor to G. Westing- | 
house, Pittsburg, Pa. U.S. Pat. 743,732, Nov. 10, 1903. 

Molten copper is oxidised in the presence of magnetic 
iron oxide in a basic or neutral-lined vessel ; or magnetic 
iron oxide is dissolved in a bath of molten cuprous oxide. 

— E. S. 

Chemical Compound [^Cuprous Magnetic Oxide~\. W. J. 
Knox, West Fairlea, Vt., Assignor to G. Westiughouse, 
Pittsburg, Pa. U.S. Pat. 743,733, Nov. 10, 1903. 

A NEW chemical compound consisting of cuprous oxide 
carrying magnetic oxide of iron in ** homogeneous molten 
solution. ’’ (See preceding uh.stract.) — E. S. 

Ammonia Still. E. A. Moore, Philadelphia. U.S. Pat. 
740,678, Oct. 6, 1903. 

A VERTICAL cylindrical still is divided vertically into 
sections, jointed together by means of flanps, and arranged 
so that any section can be removed without disturbing 
the remainder of the apparatus ; a number of horizontal 
plates fit into grooves in the walls of the still, tlie joints 
being made tight with packing, and are provided with 
openings (up which the ammonia passes) with vertical 
flanges, over which are placed hoods in the usual manner. 
The plates are also provided with pipes, down which the 
liquor flows, and which are alternately in the^ centres and 
near the edges of the plates. The liquor is introduced 
through inlets between each pair of plates, and at the top 
of the still. Steam pipes and means whereby the still can 
be rotated are also included. — T. F. B. 

Sodium Sulphite f Pro(^s of Obtaining H. H. Wing, 

New Brighton, N.Y. U.S. Pat. 743,209, Nov. 3, 1903. 

A MATTE, such as copper-nickel matte, is mixed^ with 
sodium sulphate and carbon (or the matte may be omitted), 


and the mixture is smelted and run into suitable receptacles, 
from which, after cooling, the “ tops ** are separated froni 
the “bottoms,’^ and are ground, leached, and agitated in 
the presence of copper oxide; the solution of sodium 
hydroxide thus obtained, is cleared from the deposit, and is 
saturated with gases containing sulphnr dioxide. The 
sodium sulphite produced, is crystallised out. The 
“bottoms” of the smelted mixture may be similarly 
treated. — E. S. 

Liquefying Air; Apparatus for , and Separatmg 

I Oxygen thei efrom. E. C. Thrupp, Walton-on-Thames. 

I U.S.' Pat. 743,349, Nov. 3, 1903. 

'• See Eng. Pat. 18,913 of 1900; this Joiinuil, 1901, 1018. 

I ^ — T. E. B. 

j Ozone; Method of and Apparatus for Converting Oxygen 

into . E. S. Blackmarr and J. L. Wilford. U.S. Pats. 

j 743,43), 743,432, and 743,433, Nov. 10, 1903. XI. A., 
j page 1298. 

I French Patents. 

I Sulphuric Acid; Manufacture of , by the Chamber 

j Process. K. E. J. Delplace. Er. Pat. 333,285, June 23, 

; 1903. 

j The circulation and mixture of the gases in the leaden 
chambers of the sulphuric acid manufacture are assisted by 
the use of “ accelerating pipes,” of any desired form. A 
j number of such pipes may he arranged externally to the 
j chambers, which they enter, near to, but not at the bottom, 

! and re-enter immediately under the roof. These are cooled 
externally by a water-spray or otherwise, and steam may 
ho injected internally. Channels are formed for the flow ot 
dilute sulphuric acid. — E. S. 

Hypochlorites ; Manufacture of . J. T, Conroy, 

J. 11. Shores, and The United Alkali Co., Tdd. Fr. Pat. 
332,705, June 2, 1903. 

See Eng. Pat. 18,947 of 1002 ; this Journal, 1903, 907. 

^ — T. F. B. 

Oxygen ; Process for the Separation of , frooi the 

Nitrogen of Liquid Air. Soc. pour I’Exploitation des 
Proccdos G. Claude. First Addition, dated J ime 5, 1903. 
to Er Pat. 328,2 15 of Jan. 3, 1903. (See this Journal, 
1903,950). 

I To compensate for the loss occurring between the quantity 
of liquid air which evapt'rates and that which condensp, in 
the process described in the main patent, the cold produced 
by the expansion of tlie gaseous residue is utilised to pro- 
duce a supplementary liquefaction or reliquefaction, alter 
the entry of the gas into the separating apparatus. — E. S. 

Nitrogen ; Process and Apparatus for Preparing Pun 

. Ges. f. Ijinde’s Eismaschinen Akt.-Ges. Fr. Pat. 

332,811, June .5, 1903. 

See Eug. Pat. 11,221 of 1903 ; this Journal, 1903, 907. 

— T, F. B. 

Sulphur ; Process and Apparatus for the Extrachoh 

of , by Continuous Working, E. L. Lalbin. I r 

l^it. 333,094, June 12, 1903. 

Matters containing sulphur, whether earthy^, tarry, 
ligneous, are fed into the uj)per end of a retort set in thj 
flues of a furnace sloping at an angle from the vertical 
Immediately below the feeding arrangement, a pipe enter: 
the retort from the external air, through which th( 
“ atomic quantity necessary ” of air for destroying or 
venting the formation of sulphur sub-products, such a 
carbon bisulphide and hydrogen sulphide, is introduced. ^ 
branch leads from the lower part of the retort to a con 
nected chamber, immediately before entering which tin 
vapours are condensed by admission of a jet of wutc 
pulverised by the compressed gas conveying it, the expan 
sion of the gas chilling the water particles and the vapou^ 
The sulphur collects in “ flowers ” in the chamber. A 
Huppresion of the tube admitting air to the retort, and . 
hydraulically sealing the discharge end, with some otne 
modifications, the apparatus may be adapted to the manu 
facture of carbon bisulphide. — E. S. 
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VIIL— GLASS. POTTERY. ENAMELS. 

Porcelain Bodies. G. C. Miilier. Sprechsaal, 1903, [36], 
1557 ; Chein.-Zeit., 1903, 27, [H9], Rep. 288. 

Thk composition ot“ porcelain-bodies is modilied lU'.cording 
to the properties aimed at. 

1. A very Translucent Porcelain.— b'l- parts by weight 
of “Kronach sand ” (containing per cent. ; quartz, 62-52; 
felspar, 29*09, and clay 8 -39), and 47* 5 parts by weight of 
“Zettlitz kaolin.” The mixture is fired at“SefferCone 
No. 13.” 

2. A Glaze for the above. — ('rushed or ground pot, 4.5 ; 
felspar, 20; quartz, 15; marble, 20 parts by weight. 

3. A very Durable Porcelain.— ZeiiWiz kaolin, 55 ; 

“ Hohenbocka sand ” (pure silica), 25 ; Norwegian felspar, 
20 parts by weight. “Fired” at “Seger Gone Nos. 14— 
15.” For articles to be turned on the wheel or moulded, 
from 2 per cent, to 5 per cent, of crushed pot is added to 
the last-named mixture. 

4. A Glaze for the latter. — Hohenbocka sand, 35'5; 
Norwegian felspar, 25*0; levigated kaolin, 10*0 ; calcspar, 
8*25; broken pot, 24-25 parts by weight. 

5. For Insulators. — Rohemian kaolin, .30; Hohenbocka 
sand, 40; white fireclay, 20 ; felspar, 10 part.s by weight. 

— C. A. B. 

English Patknt. 

Furnace for Melting Vitreous Matters ; Combined . 

A. M. Clark, London. From Fellner and Ziegler, 
Flockenheim, Gerniany. Eng. Pat. 27,048, Dec. 8, 1902. 

A iioTAHY furnace is combined with a stationary reverbera- 
tory furnace in such a manner that the waste gases from 
the latter pass through the former, into which the materials 
to be fused arc charged. In this \vay the raw materials are 
heated almost to a sintering temperature before they reach 
the reverberatory furnace in which the actual fusion is 
effected.— 'A. G. L. 

IX.-BUILDING MATERIALS. CLAYS. 
MORTARS AND CEMENTS. 

Clay ; Progressive Dilution of , with Fire-clay Sand. 

(J. Mfihlhaeuser. Zeits. angow. Chem., 1903, 16, U07 — 
1110. 

Thb author has determined the influence of the amount of 
sand (ground fire-brick), used as diluting material, upon the 
quality of the stone prepared 'from St. Louis clay. Tests | 
were made with mixtures containing 0, 10, 20, 30, 40, 50, | 
and 60 per cent. re.spectively of sand. It was found that i 
the greater the proportion of sand incorporat(;d with the 
clay, the smaller the amount of water n-quired for forming 
masses of definite shape, and consequent!}^ the smaller the 
amount of water lost on drying ; the contraction on drying 
is also smaller the greater the amouut of diluting material. 
On burning the material at a temperature at which cone 
014 melts, i.e., on expelling the chemically-combined water, 
the contraction is smaller the greater the proportion of 
sand, but the porosity and voliime*weight arc approximately j 
the same in all cases. On firing at higher temperatures, ' 
viz., at the fusing point of cone 9. (the heat of zinc fur- I 
uaces), also, the contraction is smaller the higher the ! 
proportion of sand, but the porosity and volume-weight 
are greater, and the less dense are the bricks. It was 
also observed that masses containing large proportions of 
diluting material shrink more during drying than during 
burning, whilst with smaller proportions of sand, the con- 
traction is greater during burning than during drying. The 
permeability to water of the finished material increases 
with the proportion of diluting material. (See also this 
Journal, 1903, 555, 996, and 1244.)— A. S. 

Fire-Brick Industry ; Notes on the New Jersey — 

H. Kies. Trans. Amer. Inst, Min. Eng., Feb. 1903. 

The following table gives the composition of a number of 
New Jersey fire-bricks, mostly moulded by hand or in 
soft-mud machines, the bricks being usually re-pressed 


after moulding, and burned in a down-draught kiln at a 
temperature lying between fusing points of cones 10 
I and 12 : — 
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These figures agree with the view that if the ratio of silica 
to base increase beyond a certain limit, the fusing point 
j ot the material will be lowered. 'J'itanic oxide also lowers 
I the fusing point appreciably. The following table shows 
I the composition of some English and German fire-bricks : — 




! SiOa. 

Al/h. 

Fc.Oa. 

CaO, 

(k)ut* of 


i 



Aik. 

Fusion. 

Kuaiau, (lor 

52-20 

45-00 

1-00 

O’OO 

35-36 

Saaniu, (ler 

r»i)-«5 

1 28*71 I 

1-20 

0*44 

Im^Iow 3?4 

Lucas. Eu:c 

; 01-21. 

30-48 1 

3-20 ; 

4*80 

below 31 

Stourbri<lge, Fuk. . 

; 03*40 

1 31-70 

3-00 

TOO 

30-31 





—A. 

G. L. 


j En(jli8h Patents. 

Granite ; Manufacture of Artificial L. A. Garchoy, 

Paris. Eng. Pat. 25,807, Nov. 2 4, 1902. 

SifiK Fr. Pat. 325,475 of 1902 ; this Journal, 1903, 697. 

— T. F. B. 

Kilns for Burning Limestone and the like. J. Briggs, 
Manchester, and T. S. Briggs, Harrogate. Eng. Pat. 
25,397, Nov. 19, 1902. 

To prevent the collapsing of the horizontal flues which are 
usually built in the kiln from the limestone itself, horizontal 
flues are constructed of fire-bricks or other refractory 
blocks. Small or large spaces may be left between these 
blocks. — A. G. L. 

Furnace for Melting Vitreous Matters} Combined — . 
A. M. Clark. F'rom Fellner and Zeigler. Eng. Pat. 
27,048, Dec. 8, 1902. VIIL, col. 1. 

Cements} Manufacture of Hydraulic . J. Gresly, 
Liesberg, Switzerland. Eng. Pat. 19,016, Sept. 8, 1903. 
Under luteniat. Coiiv., Jan. 28, 1903.J 

Skb Addition, of .Ian. 28, 1903, to Fr. Pat. 325,661 of 1902 ; 
this Journal, 1903, 998.— T. F. B. 

Cement or the like from Blast-Furnace Slag} Process 
for Producing — . C. Gan iris, juu., Duisberg-Hoch- 
feld, Germany. Eng. Fat. 18,023, Aug. 29, 1903. 

The molten slag, preferably in the form of spray, is con- 
ducted into a vessel containing 2 or 3 per cent, of milk of 
lime. The whole is kepi in continuous movement by any 
suitable stirring arrungemeot, and the finished material is 
continuously removed by means of an elevator, dried, and 
ground as usual. Other alkaline substances may bo sub- 
stituted for the lime, of which only u very small quantity is 
taken up by the slag. — A. G. L. 

Unitkh States Patent-s. 

Paving Composition ; Process of Producing Asphaltic 
— . J. H. Amies, Assignor to Amies Asphalt Co., 
both of Philadelphia, Pa. U.S. Pat. 743,051, Nov, 8, 
1903. 

Two parts of powdered asphalt are mixed with 1 part of 
crude petroleum oil. The mixture is allowed to stand until 
it has become reduced to a paste, when it is heated in a 
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closed or open veHsel to about 180^^ F., and the resulting 
liquid mixed with sand previously heated to 215'' F. 

—A. G. L. 

Portland Cement ; Manufacture of . H. K. G. 

Baniber, Greenbithe. U.S. Fat. 743,218, l^ov. 3, 1903. 

See Kng. Pat. 22,735 of 1902 ; this Journal, 1903, 1 196. 

— T. F. B. 

French Patents. 

Emery i Artificial . A. Gacon. Fr. Pat. 332,770, 

June 4, 1903. 

To produce 1,000 kilos, of emery, 769 kilos, of bauxite, 
preferably ferruginous, 769 kilos, of coke, and 96 kilos, of 
any suitable flux, preferably calcium carbonate, are 
mixed and burnt together in any appropriate furnace. 
Sodium or potassium carbonate may be used instead of 
calcium carbonate. — A. G. L. 

Asphalt Synthetic . A. Montupet. Fr. Pat. 332,772, 

June 4, 1903. III., [page 1289. 

Bnildmg Materials ; Artificial . A. Seigle. First 

Addition, of June 4, 1903, to Fr. Pat. 323,666, Aug. 11, 

1902. (See this Journal, 1903, 497.) 

Sanu is mixed, for T) to 10 minutes, with 5 to 15 per cent, of 
quicklime, to which zinc oxide may have been added, after 
which a solution of calcium chloride, which may also con- 
tain zinc chloride, is added, and the mixing continued for 
another 10 or 15 iuinute.s, the mixing being continued for a 
longer or shorter lime, according as to whether the oulside 
of the apparatus bc'.omes hot or not. In no case will the 
'mixing require a longer period than 30 to 40 minutes. The 
moulding and hardening of the mixture obtained are carried 
out as previously described. — A. G. L. 

Stone’, Artificial . H. Seifarth. Fr. Pat. .332,795, 

June 5, 1903. 

To a mixture of 10 parts of ground silicious sand, 10 parts 
of residue from the ammonia-soda or Leblanc process, and 
2 parts of slaked lime, 60 to 70 per cent, of water is added, 
♦he whole well mixed and moulded under pressure into 
bricks, which are placed on trucks, and dried by passing 
the trucks through a number of pipes, in which they are 
gradually heated to 30° or 40° C. After 10 or 12 hours, 
the bricks are sufficiently dry to be hardened by treating 
them with superheated steam. — A. G. L. 

X.-METALLDRGT. 

Bessemer Process ; Development of ,/or Small Charges. 

B. Stoughton. Trans. Amer. Inst. Min. Kng., 1902. 

The author gives a historical review of the introduction 
and development of small converters for the production of 
steel castings, from Clapp-Griffiths about 1884 to Tropenas 
in 1891. Numerous advantages are claimed by Tropenas 
over the open-hearth process for steel-casting. Amongst 
hif claims is one to the effect that the metal is of better 
quality. It is freer from blow holes and gas cavities, as it 
is so very hot and fluid when poured ; also it has greater 
softness, due to a smaller proportion of “ impurities ” — 
carbon and silicon. Whether this claim can be upheld, how- 
ever, when average Tropenas steel is compared with average 
steel from the open-hearth or the ordinary Bessemer pro- 
cess, is somewhat doubtful. It is further stated that the 
metal is extremely hot aud fluid. It pours in a thin and 
mobile stream, and tills small moulds accurately and 
sharply. In the ordinary converter the metal could not be 
made hot enough to allow of the whole contenis being 
poured into small castings, whilst to do it in the open- 
hearth furnace would mean a prohibitive cost in repairs to 
roof and lining. The author has modifled the Tropenas 
converter by making it taller, so as to reduce the spitting, 
thickening the lining considerably on the tuyere side, so us 
to allow very long tuyeres, apd providing it with a movable 
bottom. A single converter with a spare bottom can he 
made to work continuously, and thus to replace three fixed- 
bottom converters of the same size. — J. T. D. 


Cast-Iron; Change in , hy Continued Heating. 1>\ 

Wflst. Stahl u, Eisen, 1903, [23], 1136. Chem.-Zeit 
1903, 27, [89], Rep., 291. 

The samples for experiment were taken from various parts 
of an oil-gas retort; the total carbon was 3 '39 per cent. 
(0-48 per cent, of graphite), 86 per cent, of which was 
combined carbon. Ignoring the graphite, the composition 
of the casting resembled that from an anneahd casting, the 
' action of the retort producing gaseous oxidation products 
I (oxygen, carbon dioxide, water, and sulphur dioxide), 
whereas the annealing process produced iron oxidi‘8. By 
i continued heating at 800° — 850° C., the combim;d carbon 
I separates out as amorphous carbon, and is then volatilised 
by oxidising gases. In four samples, the amorphous carbon 
rose from 0 to 14, 56, and 84 per cent, of the absolute amount 
of conihini'd carbon present. In sample No. 3, (>*35 per 
cent, of the carbon volatilised, whilst in sample No. 4, 
82 per cent, volatilised. Tho latter sample was malleable, 
from which it is argued that the reactions producing it 
are similar to those in the “ puddling process.” Contrary 
to g(‘ueral belief the author found that the graphite disaj)- 
peared by repeated annealing at 1,000° — 1,050° C. For a 
refractory casting, one must choosDa finograined cast-iron, 
containing from 1 — 2 per cent, of manganese, in order to 
retard the separation out of amorphous earhon. — C. A. B. 

Iron and Steel ; Condition and Action of Carbon in . 

H. K, Field. Trans. Amer. Inst. Min. Eng., Oct. 1903. 

Aoooudi.ng to the author’s theory of tho action of carbon, 
the hardness of steel must be regarded as due to (1) the 
hardness of the carbon atoms ; (2) their position ; and (3) 
the attraction l)('tw(‘en the atoms. Of these, the first two 
are not wholly ne>v, while the third is claimed as original. 
It avoids tho objections advanced by the arlherents of the 
allotropic- theory, in that it does not rely upon the hardness 
of, say, 1 per cent, of carbon to produce the result, but does! 
rely upon tho strong attraction existing between th(^ atoms. 
On the other hand, this theory meets all the criticisms of 
th(^ “ carbonists,” in that it does not assume any mystic 
condition of the iron wholly unexplained hy fact or theory. 

— J. H. C. 

Sulphur in Iron ; Influence of Silicon and Carbon upon 

. F. Wiist and A. Schiiller. Stahl u. Eisen, 1903, 

[28], 1128. Chem.-Zeit., 1903, 27, [H9], Rep. 290. 

From a series of smeltings carried out by the authors, 
the silicon in the charge varying from 1*37 — .50' 16 per 
cent., and the sulphur from 0-43 — 7*55 per cent., it was 
proved that silicon exerted no practical desulphurising 
power, as a 6 percent, silicon- content w'as still associated 
with a sulphur-content of 3 per cent. A 20 per cent, 
silicon-content, however, eliminated practically all the 
Bulpbur, the compound SiS being formed. This body was 
proved to he volatilised hy working in an atmosphere of 
nitrogen and securing the volatilised products ; it is decom- 
posed by the least trace of moisture. It is n common belief 
that the sulphur and carbon in iron volatilise and combine 
in the form of carbon bisulphide. This is not the case ; 
only the carbon volatilises as carbon monoxide and 
carbon dioxide. In iron with 26 per cent, of sulphur, 
only 0*17 per cent, of carbon can he present, as two 
elements do not occur simultaneously in large amouut.s 
in iron. The following experiment proved this : — A highly 
carburised iron was melted along with iron sulphide, when 
the mass separated into two sharply defined layers ; the 
lower (white) one contained 2-74 per cent, of carbon and 
2*59 per cent, of sulphur, whilst the upper (brown) layer 
contained 0*17 per cent, of carbon and 26 '13 per cent, ol 
sulphur. Carbon is therefore not a direct desulphurising 
agent. — C. A. B. 

Manganese Ore as a Desulphuring Agent in Cupola- 
Furnaces. F. Wtist. Stahl u. Eisen, 1903, [23], 1134. 
Chem.-Zeit., 1903, 27, W, Rep. 290—291. 

P. Rbnsoh recommended an addition of manganese ore 
as an excellent desulphurising agent in cupola furnaces, 
and the author confirms this from independent experinients. 
600 kilos, of cast iron, 86 — 38 kilos, of coke, 5 kilos, of 
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iiiAD^^686 ore, and 6 kilos, of limestoDe were taken for 
experiment, and the mean of 33 castings showed that the 
iron contained silicon, 2 18; mangaue.se, 0*75; and 
sulphur, 0*0595 per cent. On using 2*5 kilos, of manganese 
ore, the iron contained: — silicon, I '75 ; manganese, 0 * 65 ; 
and sulphur, 0*0865 per cent. The mean result with a 
manganese ore flux was 0*064 per cent, of sulphur, 
whereas the mean percentage of sulphur in 185 castings 
without this flux was 0* 111! Spiegeleiseu can replace the 
manganese- ore flux, if care be taken that the manganese 
addition represents 1 per cent — C. A. II. 

Steam Cylinder Castings; Composition and Mechanical 

Properties of . Wiist and P. (Joereus. Stahl u. 

Eisen, 23 , 1072—1077. Chem. Ceutr., 1903, 2 . [19 ], 
1093. ’ 

Test pieces of 11 different castings were examined with 
respect to tensile strength and resistance to bending and to 
shock. The percentage of silicon in the te.st pieces varied 
from 0*92 to 2*23 percent.; manganese, ()-20 — 1*27 ; 
pho.sphorus, 0*12—1*22; sulphur, o- o.'if— 0* 1 80 ; total 
carbon, 3 • 20— 3* GO ; combined carbon, 0*,')2 — 1*46; and 
graphite carbon, 2*06—3*24 per cent. In the ease of speei- 
njens with a high silicon content, th(> tensile strength wa.s 
higher the lower the content of tot;iI earbon ; with a 
decrease in the content of silicon, the amoiint of total carbon 
may he increased without injurious effects. 4'wo speeiimms 
with a low silicon contcnt'(l * 14 and 1*09 per cent.) and a 
relatively low percentage of carbon (3-45 and 3*20 per 
cent.), gave particularly good results. The proportions of 
sulphur and phosphorus had practically no intlncnce on 
the tensile strength, but the resistance to bending decreased 
with increase of tho amounts of these constituents. Tbe 
resistance to bending was diminished by a very high con- 
tent of combined carbon (over 0*90 per cent.). The 
resistance to shock increased as the proportion of phos- 
phorus was reduced, but was scarcely affected by the 
amount of combined carbon. In the ten specimens which 
answered all the tests satisfactorily, tho amount of silicon 
varied between 0*92 and 2*13 per cent.; manganese, 
0*56 — 1*21; phosphorus, 0*23 — 0*()9; sulphur, 0*078 — 
0*123; total carbon, 3*36 — 3*62; combined carbon, 
0*63 — 0*87; and graphite carbon, 2*53 — 2*86 per cent. 
In general it may be stated that a casting is better tho less 
sulphur and phosphorus it contains.— A. 8, 

Cyanide- Plant. Practice at the Yinir Muie, British 

Columbia. E. C. Holden. Trans. Amer. lust, of Min. 
Eng., Oct. 1903. 

Tub ore consists of quartz with from 8 to 12 per cent, of 
sulphides ; the mill-feed sometiioes contains from 10 to 
25 per cent, of slate. During the last three months of 

1902, it carried 0*3977 oz. of gold and 1 *903 oz. of silver ; 
per ton of 2,000 lb. ; also 2 * 65 per cent, of Icjid and i 
2*92 per cent, of zinc. After crushing to pass a 2-in. ! 
“ grizzly,’* it is stamped thruiigh a No. 9 or 11 diagonal | 
slot screen. The saving on the plates reaches 61*9 per ; 
cent, of the gold and 9 * 4 per cent, of the silver. The i 
plate>tail8 from each 10 stamps are put over thiee frue- ; 
vanners, yielding concentrates containing 16 per cent, of the 
gold, 35*4 per cent, of the silver, and 42 per cent, of tbe 
lead. The vauncr tailings during the quarter ending Jan. 

1903, assayed 0*0882 oz. of gold and 1*1051 oz. of silver : 
per ton, with lead 1*3 and zinc 2*2 per cent.; 65 per ; 
cent, of these would pass a 100-iuesh screen. For the > 
cyaniding, the author, after experimenting, adopted the | 
system of direct filling. The leaching vats are of steel, 32 ft. : 
diameter and 6 ft. deep, the distributors are of the usual , 
type : with all the stamps dropping, a vat is filled in from 
28 to 82 hours ; the average charge is 185 tons weight and 
the average time of treatment 10^ days. After levelling and ; 
adding dry lime, two 5-ton doses of weak solution (0*1 j 
to 0*06 per cent, of potassium cyanide) are successively ; 
given, and afterwards four or five lO-tou doses of strong ; 
solution (0*2 per cent.) at five-hour intervals. After this i 
the charge is drained six hours ; 20 tons of strong solution ; 
are now run in under the filter, this occupies six to eight 
hours. After three to six hours the charge is drained, and ; 
a 10-ton top treatment follows. Top and bottom treatment ; 
thus alternate until 160 tons of strong solution have been ; 


applied. Then follows weak treatment applied on top in 
5-ton doses, as rapidly as they disappear, to a total of 
40 or 50 tons; this is followed by wash-solution (0*05 to 
trace only of potassium cyanide), 40 tons ; last of all by 
water as required to preserve the balance of solutions or 
secure low end-filtratos ; no solution is run to waste. While 
top treatment only was employed, the extraction was 
50 per cent, of tho ^old ; by means of the combined bottom 
and top treatment, it was raised to over 80 per cent. The 
cyanide consumption is high owing to the length of time 
during which tlie ore is under treatment. The costs per ton 
while treating only 78 tons per day amounted to 0*645 del. 
With the works treating 200 tons per day, the cost is 
reduced to 38*6 cents. — J. 11. C. 

Smelting ; ] lot- Blast , /or the 1\limination of A rsc7iiL\ 

Antimony^ Lvad^ and Zinc from Copper Mattes^ and for 
the Production of Lead. S. llr(‘thertou. Trans. Amc*r. 
Inst, of Min. Eng., Oct., 1903. 

The subject is discussed umler two heads, viz., hot-blast 
copper matte smelting and liot-blast lead smelting. The 
author considers that a blast-temperature of 500” F. is the 
highest that can ho iiJ-ed for t(‘chnicnl economy and that 
even a temperature of 200 ’ F. results in a great saving of 
fuel. He concludes with the following geiicml propositions 
as to the use of ln'jvted blast in the treatment of sulphides 
in the blast funmec : — (1) That tlie heat retjuired for 
effecting what may be calleil the “ m“t ” reduction of the 
raw material of tlie charge into metal or matto, and for 
effecting and maintaining tlie fusion of the metal, matte, 
slag, &c., may be furnished by the fuel actually i>ut into 
the furnace and burned by the hlji.st ; or by the pre-heating 
of the blast ; or by the oxidation of sulpliiir, cStc., in the 
charge. (2) That of these sourci-s of effective heat, the 
first two cost money, while the third does not. (3) That 
the third can be more effectively utilised if the second also 
be culled into play (that is to say, if tbe blast he pre-heated). 
(4) That the economic limits of this measure of economy 
in smelting must be determined in each case after due 
con.siderution of all the conditions, including not only the 
dilficnity and cost of securing a suitable ore-mixture, but 
also the local cost of coke and other materials involved in 
the problem. — J. H. C. 

Lead Smelting m Spain. H. Eriksson. Eng. and 
Mining J., 1903, 76 , 734, 

The following is a deserij:tion of a typical lead smelting 
works in Spain, where iron and machinery are expensive, 
whilst manual labour is very cheap. The furnace (see Fig.) 

wa^ built of imcalciued brick 
made of a black graphitic 
clay, up to a height of about 
4 tt. above the tuyeres, of 
which there were three ; the 
upper part of tho furnace was 
of common red brick. The 
entire cost of the furnace was 
less than 100 dols. The flue 
was connected to a gallery of 
rough stone lined with plaster 
(10*000 ft. long, 3*5 by 7 ft. 
inside). Both ore-smelting and 
matte - smelting furnaces are 
worked. The slag and matte 
from the ore-smelting furnace, 
are re-smehed together with dry 
silver ore in the matte-smelting 
furnace, the product obtained 
being a matte containing 
l.iO oz. of silver per ton and 
25 — 35 per cent, of the lead 
charged. This is roasted and 
then smelted with the ore in 
the ore-sraeiting furnace. The 
ores worked, are galena con- 
taining from 5 to 83 per cent, 
of lead and about 250 oz. of silver per ton of lead, 
dry silver ores containing np to 120 oz. of silver per ton,, 
and sufficient Linares carbonate ores to keep the silver 
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below 120 oz. per ton in the lend. The flux consists of 
iron carbonate with suflicient limestone to obtain 12 per 
cent, of lime in the slag. The charge for the ore-smelting 
furnace consists of 55 per cent, of ore and roasted matte, 
13 per cent, of flux, and 32 per cent, of slag. The amount 
of coke used, is 1 1 per cent, on the charge ; it is piled up, by 
hand, in the centre of the furnace, and the ore charge fed 
in betMeeu it and the walls. Each funiaec has a capacity 
of 10 — 15 tons of charge per 24 liours. The slag produced, 
contains less than 35 per cent, of ferrous oxide, 0*5 — 0*75 
per cent, of lead, and 1 ‘ 5 oz. of silver per ton. The output 
of the furnace is 70 — 85 per cent, of the lead, and 84 — 90 
per cent, of the silver. Total loss of lead and silver never 
exceeds 4 |)er cent. The cost of smelting per ton of ore 
is as follows: — Coke, 1*47 dels.; fluxe.s, 0*04; labour, 
0*05; coal for power, 0*10; and general expenses, 0* 1 7 ; 
total, 2*43 dols. — A. S. 

Ti7i in Tailinys and Slimes ; Defennination of , 

G. L. ilackenzie. XXI 1 1., page 1310. 

English Patents. 

Sted applicable for Use in the Production of Tin Plate 

and Sheets ; Manufacture of . J. Stevenson, jun., 

and E F. Marquard, Sharon, Pa. Eng. Pat. ‘23,042, 
Oct. 22, 1902. 

See U.S. Pat. 724,142 of 1903 ; this Journal, 1903, 557. 

— T. F. 11. 

Alloy for Use in the Manufacture of Steel and in the 
Production of Tin Plate and Sheets. J. Stevenson, jun., 
and F. F. Marquard, Sharon, Pa. Eng. Pat. 23,042a, 
Oct. 22, 1903. 

See IJ.S. Pats. 714,618 of 1902, and 724,140 and 724,141 
of 1903 ; this Journal, 1903, 32 and 557. — T. F. B. 

Steel [for Armour-Pierciny Projectiles'] ; Treatment of 

. B. A, lladtield, Sheffield. Eng. Pat. ‘25,973, 

Xov. 25, 1902. 

The steel is first heated to from 8 5 0"^ to about 1,000'^ or 
1,100'’ C. (according to tlie hardness required), allowed to 
cool either completely, say to the external atmospheric 
temperature, or only partially, say to about 300'’ to 400'’ G., 
Tvheu it is re-hcatcd up to from 500'’ (or 600° C. for 
hardness or when toughness is required) to a maximum 
of about 720° C., and is then cooled. The invention is 
specially applicable to the treatment of hard nickel- 
chromium steel for use in the manufacture of armour- 
piercing projectiles. Eng. Pat. 7778 of 1902 (this Journal, 
1903, 557) is referred to. Compare also Eng. Pats. 27,753 
of 1897, and 16,131 of 1901 ; this Journal, 1899, 49, and 
1902, 1280.-~E. S. 

Copper Ores; Treatment of . A. J. Evans, T. H. 

Jones, and .1. R. Richards, all of Swansea. Eng. Pat. 
28,112, Dec. 19, 1902. 

Ores containing copper ns oxychloride or basic sulphate, 
are reduced to small lumps, and are leached with a two or 
three per cent, solution of hydrochloric or sulphuric acid, 
or both, and the liquor is precipitated by hydrogen sulphide. 
The copper sulphide is separated, and the solution, con- 
taining regenerated acid, is re-used. In case the ore contains 
salts of copper (chloride or sulphate), wholly or partially 
soluble, it is leached with water, the solution is treated with 
hydrogen sulphide, and the now acid liquor, after freeing 
from the precipitate, is used for further leaching. — E. S. 

Ores containing Copper; Treatment of . W. Payne 

and J. 11. Gillies, both of (Jrangc, New South Wales. 
Eng. Pat. 6204, Mar. 17, 1903. 

Crushed copper ores are mixed with from 1 to 5 per cent, 
of their weight (according to the proportion of copper 
present) of pyrites, and the fixture is saturated w ith the 
ferrous sulphate liquors remaining from a preceding working 
of the process. The mixture is then dried and brought to 
a dull-red heat in a suitable furnace, whereby the copper 


present is converted into sulphate. The product is leached 
with the weak wash solution remaining from the treatment 
of the previous batch of ore. Copper is precipitated by 
scrap iron from the solution obtained, and the resulting 
ferrous sulphate solution is utilised as described. — E. S. 

Furnace Regenerator for Metal Heating Purposes. W. F. 
Mason, Manchester. Eng. Pat. 28,734, Dec. 30, 1902. 

To obtain a continuous action in the furnace, which is pro- 
vided with air and gas ports, it is form<Ml with a number of 
narrow flues for the products of combustion, a number of 
narrow passages for air, and narrow partitions or dividing 
walls between these flues and passages. A partial second 
roof or partition is provided within the furnace, to obtain a 
more equable distribution of the heated gases. — R, A. 

United States Patents. 

Steel; Manufacture of . R. A. lladtield, Sheffield, 

England. U.S. ]*at. 743,715, X^ov. 10, 1903. 

In the process of steel-making by the pneumatic method, 
the oxidation of the molten nu'tal during its conversiou into 
steel, is controlled by niakiiii: successive additions of 
manganese at short intervals to the charge during the blow . 

— E. S. 

Steel ; Composition fur IJardening . G. Kolb, 

Mannheim. U.S. Pat. 744,208, Nov. 17, 1903. 

See Eng. Pat. 2115 of 1902 ; this Journal, 1902, 552. 

T. F. B. 

3Iefals, Precious ; Process of Extracting , from 

(Cyanide Solutions. .1. A. Cgdi’U, Assignor to S. W. 
Russell, both of Deadwood, S.D. U.S. Pat. 743,550, 
Nov. 10, 1903. 

I The process is claimed of treating “ gold, silver, or other 
I metals ” from a cyanide or “ primary solution,” which 
I consists in mixing in a receptacles a given quantity of the 
c^uiuide or “ primary ” solution with a given quantity of a 
“ secondary ” solution, having a metal base, and capable of 
liberating the metals in the “ primary ” solution. The 
mixture is passed into a second leceptacle, in which it is 
agitated, whence it is led into a settling tank, from which 
the precipitate is collected, pressed, and melted into bullion. 

— E. S. 

Metals, Precious; Apparatus for Extracting , from 

Cyanide Solutions. J. A. Ogden, Assignor to S W. 

! Russell, both of Deadwood, S.D. U.S. Pat. 743,551, 
Nov. ll), 1903, 

The process described in the preceding abstract is conducted 
in apparatus comprising a combination of “ primary ” and 
“ secondary ” solution tanks from which the respective 
solutions are run through valved measuring columns into a 
mixing receptacle provided with an agitating device, from 
which receptacle the liquor is passed into a settling tank, 
and thence into a clear-solutioii tank. — E. S. 

Quichsilcer- Ore- Reducing Apparatus. F. C. Meyer, 
Kansas City, .Mo. U.S. Pat. 742,887, Nov. 3, 1903. 

The first claim is for “the combination of a furnace for the 
; reduction of ores, a water-tank having a discharge pipe, a 
j cupola having its lower edge submerged in the water ot the 
I tank and provided at its front end with an opening con- 
] tainiiig an absorbent packing in contact with the water, and 
at its rear end with a gate-controlled opening and vent-pipe, 
a fan-casing having a spout projecting into the cupola 
through the packed opening, a j)ipe connecting the furnace 
and tlie casing, and a driven fan in the latter to draw' the 
ore fumes and products of combustion from the furnace and 
discharge them through the spout on to the water in the 
tank.” — E. S. 

Amalgamator. H. Hoesehen, G. Marks, and H. Eisele, 
Omaha, Nebr. U.S. Pat. 743,871, Nov. 10, 1903. 

The amalgamator comprises a horizontal rotating cylinder, 
having an internal spiral amalgamating and conveying 
plate, secured by shafts to one of the end plates, and 
rotating with the cylinder. The end plates are adapted to 
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■contain a quantity of mercury, which flows throujjh openings j 
in the outer edge of the spir;il plate. Some of the shafts j 
which pass through the convolutions of the spiral plate, 1 
carry mixing paddles, whilst other shafts curry perforated i 
fabric-covered collecting-blades. A settling chamber for | 
separation of the pulp from the mercury is arranged at one 
^ud of the cylinder, a valved discharge from which is 
automatically controlled. — E. S. 

Metallurgical Process. IZinc, Calcium Carbide^ and 
('arhon Bisulphide,^ O. W. Brown, llloomington^ and 
W. F. Oesterle, Marion, Ind. U.S. Pat. 7 12,830, Nov. 3, 
1903. 

Metallic zinc and a carbide are simultaneously j)roduccd 
by adequately heating a mixturt' of zinc ore with carbon 
and the oxide of a metal having greater affinity for carbon 
than the zinc. For instance, zinc blende is mixed with 
carbon and lime or limestone, and is sufficiently heated to 
obtain zinc and calcium carbide. C ■arhon bisulphide is also 
one of the products. Among the claims, is one for a 
mixture consisting of two molecular weights each of zinc 
blende and of lime, with seven of carbon, to be lu^ited 
in an electric furnace, the products being as de.scribed. 
-E. S. 

Alloy [^Alumininm-(h)>per-Cadmnau]. W . Riibel, Berlin. 
U S. Pat. 743,500, Nov. 10, 1903. 

See Fug. Pat. 10,453 of 1903 ; this Journal, 1903, 1090. 

— r. F. B. 

chromium [(^ompouiids'] Jrmn Chrome Iron Ore; K.v- 

tracliny . B. Suchy and li. Specketcr, Assignors to 

Chein. Kabr. (iriesheim Flektron, Griesheim-on-the-Maiu. 
U.S. Pat. 713,668, Nov. 10, 1903. 

See Fng. Pat. 5902 of 1903 ; this Journal, 1903, 050. 

— T. F. B. 

Furnace. 1). K. Steele, Curtis Bay, Md., Assignor to 
H. D. Harvey, Baltimore, Md. U.S. Put. 743,947, 
Nov. 10, 1903. 

A sMELTiNo furnace is formed of a cylindrical firebrick 
shell with a casing mounted on trunnions, to admit of tilting, 
in which a crucible is mounted on a supporting baffle Idock, 
square in cross section, presenting one edge opposite an 
•opening in front of M'hich a burner is stationed for mixing 
air and oil, and forcing the ignited mixture through the 
opening, so as to impinge against the block edge, whereby 
the flame is distributed through the furnace. The crucible 
is so mounted that its molten (;ontents may be poured 
without dislodging it from the furnace, the latter being 
then removed so as no longer to face the burner. — bk S. 

Metallic Coatings on Metallic Objects ; Froevss of De- 
positing . A. Darlay, Pans. U.S. Pat. 744,170, 

Nov. 17, 1903. 

See Fug. Tat. 15,383 of 1899 ; this Journal, 1900, 750. 

^ — T. F. B. 

Fkencu Patents. 

Iron and Steel ; Cementation of . C. Lainarge.se. 

Fr. Pat. 333,076, March 11, 1903. 

The invention consists in the use of a mixture of soot and 
of vegetable charcoal in the comeutatiou of iron and steel. 
Preferably, the charcoal is produced from tne bark of the 
pine or other resinous tree, to Avhich, before carbonising in 
closed vessels, resins or mineral or vegetable oils, or the 
like, are added, the soot formed in the process, being 
collected for the purpose of the invention.-- K. S. 

Coke ; Process of Increasing the Cohesion and^ Density 
of ———y pavticuXarly of MetaUuryical Coke. b. Bague. 
Fr. Pat. 332,946, June 10, 19i>3. IL, page 1287. 

Minerals; Treatment of \_Agglomeratiny^ Sandy and 

Friable , to Prepare them foi the Furnace, J. 

Loewenthal and B. Lippert. Fr. Pat. 332,970, June 11, 
1903. 

See Eng. Pat. 10,659 of 1903 ; this Journal, 1903, 1001. 

® — T. F. 13. 


Solder; Liquid . J. Callinann and R. Bormann. 

Fr. Pat. 333,201, June 19, 1903. 

See Eng. Pat. 13,557 of 1903; this Journal, 1903, 1052. 

—T. F. 13. 

XI.-ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY. 

(.4.)— KEKCTUO-CIIKMISTRY. 

Benzyl Chloride^ Pyrogenetic Syntheses from , by 

yneans of the Electric Current. W. I.oeb. Zoits. 
Flectrociu in., 1903, 9, [J6j, 903 — 908. 

The decomposition of benzyl chloride is analogous to that 
of cbloroforui (this J«)urnal, 1901, 1119): two molecules 
separated bydrochloric acid, and yielded stilbene, : 

25 grm.s. of beuzal chloride (henzylene dichloride) 
were similarly treati-d for l.j — 2 hours. On fractionating 
the re.snltiniy lirown magma at 15 mm., 8 — 10 gnus, of a- and 
/8-tolane dichlorides, (J,;. 11^. (;(('!):(;(( 3) . ('rtllf,, distilled over 
at 17o’ — 180'^, leaving a slight residue. — -W. A. C. 

Electro- De}>osition in Photography, 

J. Rieder. X\I., page 1307. 

English Patents. 

Poles or Electrodes of Electrolytic Apparatus and the 
like. G. J. Atkins, Tottenham, huig. Pat, 21,021, 
Sept. 26, 1902. 

8kk Fr. Pat. 330,819 of 1902; this Journal, 1903, 1092. 

— r. F. B. 

Batteries ; Impts. in Secondary . J. Y. Johnson. 

From H. B. Ford, New York. Fug. Pat. 12,032, May 
26, 1903. 

The negative electrode consists of a thin copper plate 
coated with zinc, and (uiclosed hetM'een plates of a highly 
electro positive element, such as zinc, the compound plate 
being corrugated vertically, and enclosed in a porous cup 
eontaiuiug mercury. The positive electrode consists of a 
lead or copper support, perforated and corrugated, with 
peroxide of manganese covering. The negative electrodes 
are supported a little above the bottom of the containing 
vessel, and the positive electrodes have projecting lugs 
dipping into this space so as to keep contact with the 
materials detached and shed from the positive plates. Dilute 
sulphuric acid, 25° B., is used as the electrolyte. — B. N, 

Carbonate of SodUy Caustic Soda, Carbonate of Potash^ 
Caustic Potash f and the like. ; \_ Elect7‘olytic^ Process for 

Producing , and Apparatus therefor, W, P. 

Thompson, lauidon. From Savon Freres et Gie., 
Marseilles. J’Jig, Pat. 13,119, June 11, 1903. 

See Fr. Pat. 330,924 of 1903 ; this Journal, 1903, 1086. 

— T. F. 13. 

Nitric Products ; Electric Plant for the Synthetical 

Production of , by Discharges of Electricity in 

Gascons Mirtam^s. .J. von Kowalski and I. Moscicki, 
both of Fribourg. Fng. Pat. 20,497, Sept. 23, 1903. 

The electric ]>lant coasists of a trausfonner with primary 
and secondary coils, and in the circuit of the latter several 
discharging sectl'jns are introduced “ in derivation,’* each 
section containing a comhmser niid self-induction coil 
without iron core, in series with the discharging electrodes. 
A self-induction coil of larger size is also introduced “ in 
derivation” in the induced circuit, thus ensuring the high 
tension necessary to produce an arc of sufficient length. 
The mutual reaction of the differeni condensers induces, in 
each discharging section, electric oscillations of very lii^h 
frequency, but the self-imluction coil of each section limits 
the frequency to a number of periods comprised between 
that of the induced circuit and that which tends to produce' 
the mutual reaction of the condensers. The discharging 
sections are also grouped, each group, consisting of sevor^ 
i sections, being derived from a self-induction cod of larger 
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size containing an iron core, wliich, by its indnctional 
resistance, prevents the electric oscillations, caused by the 
condensers from one and the same group, from being 
diffu8e<l into the winding of the transformer. At the same 
time the grouping of several discharging sections renders 
possible the mutual reaction of the condensers in any one 
group, and thus secures the high frequency necessary to 
produce a good yield of nitric compounds. — il. N. 

United States Patents. 

Insulating Material; Manufacture of Electrical . 

C. Jung and A. Kittel, Assignors to A. llrecher, Vienna. 
U.S. Pat. 742,097, Nov. 11, 190:3. 

See Eng. Pat. 5755 of 1900; this Jotirnal, 1900, 911. 

— T. E. 13. 

Chlorides of Carbon ; /^rocess of Producing . F. ,T. 

Machalske, Brooklyn, Assignor to C. H. Lyon, Chicago. 
U.S. Pat. 742.:34u,’( )ct. ‘J7, 190.3. 

An electric furnace, containing three or more sets of 
electrodes, is charged with a mixture of an alkali chloride 
and silica, which is heated hy tlie lowest set of electrodes; 
above this is charged a quantity of hrokeii carbon heated 
by the second set of electrodes to a temperature sufficient 
for the comhinatiou. Flic carbon chlorides, as they 



, leave the furmice, are subjected to further heat from 
electric arcs. Sulphur may be added to the mass of 
carbon if a mixture of sulphur chlorides and carbon 
chlorides be required. (See also U.S. Pat, 737,123 ; this 
Journal, 1903, 1063.)— T. F. 13, 

Electrolytic Procese. E. Hannon, Hrussels, Assignor to 
the Solvay Process Co., Syracuse, New York. U.S. Pat., 
742,364, Nov. 3, 1903. 

The current is passed through an eleotrolyte and an 
adjacent fluid electrode, the latter being removed from its 
surface only, and the electrolyte is moved along the 
adjacent surface of the fluid electrode during the time, and 
in the direction, of the removal. — B. N. 

Electrolytic Process. E. Hannon, Brussels, Assignor to 
the Solvay Process Co., Syracuse, New York, U.S. Pat. 
742,865, Nov. 3, 1903. 

The electrolyte is in electrical contact with a fluid 
electrode, the latter being supplied with fresh material at 
its under surface, and removed by gravity from the opposite 
surface in contact with the electrolyte, without mixing 
the adjacent surfaces of electrode and electrolyte, and 
without agitating the remainder of the electrode, — B. N. 

Ozone; Method of Converting Oxygen into . F. S. 

Blackmarr and J. Ij. Willfojjjj, Minneapolis. U.S, Pat., 
743,431, Nov. 10, 1903. 

An induced electric current is applied to the inner and 
outer surfaces of a tube, formed of dielectric material, by 


means of terminals each of which is at all points in contact 
with one t)f the surfaces or walls of the lube, and air or 
oxygen is passed through the tube in proximity to the 
inner terminal. — B. N. 

Ozone. ; Apparatus for Converting Oxygen into . 

F. S. Blackmarr and J. L. Willford, Minneapolis. 

U. S. Pat. 743,432, Nov. 10, 1903. 

The circumference of a tube or cylinder, formed of a dielec * 
trie material, is covered with a series of wires in contact 
at all points with the outer surface, and forming one 
termiuiil of an induction coil; the second terminal is 
connected to a series of wires arranged longitudinally 
upon, and in contact with, the inner surface of the cylinder. 
A fan, operated by suitable means, draws a current of air 
or oxygen through a filter, then through the tube, deflectors 
in the latter causing the gas to pass along the inner wall 
in proximity to the internal wires. — B. N. 

Ozone; Apparatus for Converting Oxygen into . 

V. S. lilackmaiT and il. L. Willford, Minneapolis. 
U.S. Pat. 743,433, Nov. 10, 1903. 

Tubes or cylinders, each formed of a dielectric material, 
are arrangecl in a series, one tube inside another, so as to 
leave air or oxygen passages between them, and electric 
condiKJtors or electrodes, eonnectt'il with the terminals of 
an electric gcncnitor for producing an interrupted current, 
are arranged in these passages, one or more of the eb'ctrodes 
being in contact with the inner surface of one tube, and 
the outer surface of the adjacent one. The electrodes may 
be in the finm of corrugated plates, spring plates, or 
plates providc'd with spring tongues, so as to make close 
connectic*n with tin; surfaces of the tubes, and also retard 
and deflect the air passing through. Alternate electrodes 
are coimocted to the opposite poles of the generator, and 
there is also an arrangement for cutting out one or more 
of the electrodes from the circuit. — B. N. 

Fhench Patents. 

“ X ** or Cathode Rays ; Employment of , in 

Chemical Actions brought about by Electric Discharges. 
A. de Montlaur. Fr. Put. 332,744, June 3, 1903. 

The gases, to be subjected to the electric discharge, are 
submitted to a preliminary or simultaneous action of X or 
cathode rays, the ionisation of the molecules making the 
gases better conductors. The X rays may be generated 
inside a perforated aluminium cylinder, surrounded by a 
second concentric cylinder enveloped in lead, the latter 
serving to reflect the rays and thus utilise them more com- 
pletely. The gases enter the aluminium cylinder and pass 
between the two metallic surfaces. The discharge may 
also be produced between two electrodes, one on the axis 
of the tube through which the gases are being passed, and 
the second against the interior wall of the tube. The 
electrodes may be such a distance apart that the discharge 
yrill not pa.ss, but on projecting the X rays into the tube 
along its axis, the current passes in the form of a luminous 
cone around the inner electrode. The X rays may be 
produced either by the discharge or hy a special current. 

—B. N. 

Electrical Energy by the Direct Utilisation of the Chemical 
Energy of a Combustible Substance ; Process of Genera^ 

lion of . H. Tourneur. Fr. Pat. 332,982, June 11, 

1903. 

A solution of a metallic sulphide, such as potassium 
sulphide, is circulated through the positive compartments 
of a vessel for generating the electric current, these com- 
partments being separated from the negative ones, contain- 
ing the circulating depolariser (such as nitric acid), by 
semi-permeable membranes. The electrodes are carbon 
rods suitably connected in series and dipping into the 
exciting and depolarising liquids. The sulphide is oxidised 
to sulphate, which is separated by crystallisation, reduced 
to sulphide by the action of a combustible in an appropriate 
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farnace, and then again used in the generator. Tlie 
depnlariser is treated in a suifable manner with a current of 
air 80 as to regenerate the nitric acid. — U. N. 

Cellulose from Wood ; Manufacture of by Chlorine 

developed by the Electrolysis of Metallic Chlorides. 
C. Kellner. First addition of June 18, 1003, to Fr. Fat. 
326,313, Nov. 13, 1902. XIX., page 13(M. 

(P.)— ELECTRO-MET ALLUKGY. 

English Patents. 

Electroplatiny ; Apparatus for . P. Hubert, 1‘aris. 

Eng. Pat. 8679, i\pril 16, 1903. 

See Fr. Pat. 320,351 of 1902; this .lourmil, 1903, 101. 

— T. V\ R. 

Gold; Electro -depoifit ion of W. Kington, 

Birtniughaiii. Eng. Pat. 13,750, June 20, 1903. 

A HARD durable alloy of gold is deposited upon base 
metals by using an alloy(‘d anode, preferably in a eyanide 
solution. The anode-alloy may eonsist of about 3 oz. of 
gold with 40 0/. of copper and 6 oz. of ( Jeriimn silvan*. 

— W. G. M. 

Earthy Alkali Metals^ especially (Jaleium; Process for 

the Electrolytic Production of . W. F. Fvans, 

London ; from Elektrochem-VVerkc!, G. ni. b. II., Ritter- 
feld, Germany. J'Jig. I^it. 20,655, Sept. 2.'», 1903. 

The electrolyte, fused anhydrous calcium chloride, or other 
compound, is placed in a suitable vessel, and a vertical 
cathode with lU*t bottom is lowered so that it just toueht^s 
the surface of the molten bath. Tlie alkaline earth metal 
is deposited in a fused state on this Ilut surface, and the 
electrode is then slightly withdrawn ; the deposited metal 
solidifies and, adhering to the cathode, forms a continuation 
of it. Thus fresh metal is deposited on the new surface, 
and the slow withdrawal of the cathode being continued, a 
continuous rod of alkaline earth metal is gradually built up. 
This is protected from atmospheric oxi<lation by a slieath 
of solidfied electrolyte which forms upon its surface. 

— W. G. M. 

Unitiid States Patent. 

Furnace; Electric . W. S. Franklin, As.signor to 

F, Conlin, both of Rethlchem, Pa. U.S. Pat. 742,852, 
Nov. 3, 1903. 

The furnace consists of a suitable structure having a 
chamber containing a “ molten conductor ” in contact with 
one electrode, the second electrode projecting through an 
opening in the upper part of the chamber, and is above the 
conductor so as to form an arc. A reciprocating motion is 
given to the upper electrode, which is provided with 
downwardly-projecting teeth, and the material to be treated 
is thus fed as required through the opening. — R. N. 

French Patents. 

Electric Furnaces; Process of Introducing Substances 

into . La Soci6t6 Trolhattans Elektriska Kraftaktie- 

bolag. Fr. Pat. 331,337, April 18, 1903. 

See Eng. Pat. 9932 of 1903; this Journal, 1903, 1054. 

— T. F. R. 

Metallic Combinations; Process for Reducing , or for 

Fusing MetalSy especiallg Nickel and Iron, in the 
Electric Furnace. Soc. Siemens et Halsko Akt.-Ges. 
Fr. Pat. 333,218, June 20, 1903. 

In the reduction of metallic oxides, or in fusing metals in 
the electric furnace, and particularly in the case of nickel 
and iron, there is liability of the metal to take up carbon 
from the electrodes. To obviate this, a layer is formed, 
covering the lower electrode, of a material that will 
conduct electricity when fused, either as a liquid or as a 
semi-fluid, but which will prevent contact between the 
metal and the electrode. A mixture of magnesia with 
fluorspar, or with an oxide of titanium, for instance, 
meets these requirements. — E. S. 


XII.-PA'rTY OILS. FATS. WAXES. 

AUD SOAP. 

Grape - Seed Oil ; E.rpresston of . Chem. Rev. 

Fett.- u. Harz-Ind., 1903, 10, [lO], 219—221. 

'I'liE author calculates that each barrel of wine of 600 — 700 
litres corresponds to 30 kilos, of grape seeds, yielding 
at least 4 kilos, of oil, and (hen he gives an outline of 
the best methods of recovering what is usually a waste 
product. The freshly-expressed grapes consist approxi- 
mately of 25 per cent, of stalks, 50 per ceut. of skins, and 
25 per cent, of seeds, and contain on the average the 
following proportion of constituents: — Water, 54*2; pro- 
tehls, 7*4; fat, 5*6; nitrogen-free extractive.s, 24 *4 ; fibre, 
T'O; and ash, 11 percent For the extraction of the oil, 
the kernels must be separated. Seeds troin dark Italian 
grapes gave the following results on aFuilysis: — Oil, 16*8; 
protiMds, 13-7 ; nitrogen-free extractives, 46*0; fibre, 21*9; 
and ash, i • C per cent, calculated on the dry substance. The 
seeds from white grapes are richer in oil than those frotn 
black grapes, whilst grapes containing little sugar yield 
seeds poort'r in oil than sweet grapes do. The largest yield 
of oil is given by the seeds from vigorous varieties of the 
vine at the full harvest. If the seeds be stored, the amount 
of oil <i('creascs to a remarkable extent. The finely- 
ground miis.s, obtained by crushing the dried seeds, is 
subjected first to cold and then to hot expression, an 
addition of 10 to 12 per cent, of water being made to the 
mass for the first pressing, and of 25 per cent, for the 
second pressing. The oil obtained by cold expression 
from fresh se(*<ls is gf'lden yellow and sweet, wliilst seeds 
that have been stored for some time yield a somewhat 
darker oil with a slightly hitter flavour. Oil of the second 
cxpre.ssioii is brown and has a pronounced bitter taste. 
The cold-<irawn oil is edilile, whilst that obtained by hot 
expression <*an be usi d as a lamp oil after refining with 
sulphuric aciil. The expressed seeds are valuable as food- 
stuifs. The press-cakes are friable and have a mild taste 
and charact(.‘risiic odour. A sample from Italian grape- 
seeds examined by the author gave the following results 
ou analysis: — Water, 15*9; oil, 8*5; proteids, 14*5; 
nitrogen-free extractives and fibre, 54*.5 ; and ash, 6*6 per 
cent.— C. A. M. 

Sjiral Oil and Cod- Liver Oil ; Cause of Odour of — , 
L. Servais. Chem. Rev. Felt- u. Harz-Ind., 1903, 10, 
[lOj, 231. 

From a series of experiments described in detail the author 
concludes that the substances which give to these and other 
fish oils their characteristic odour are mainly of an 
aldehydic nature, and are produced by the action of 
atmospheric oxygen on the glycerides of the unsaturated 
fatty acids in the oils. — C. A. M. 

Flours; The Fatty Matters and Acidity of — . 

Relland. XVIII. A., page 1303. 

English Patent. 

Oil from Seeds and other Oleaginous Substances and 

Materials ; Process and Apparatus for Extracting . 

E. Stephenson, Kingston-upon-Hull. Eng. Pat. 28,310, 
Dec. 23, 1902. 

The crushed seed is conveyed through a scries of extractors 
by means of revolving elevator buckets, and is extracted by 
a solvent in its passage. From the last extractor the meal 
is carried by a screw or other conveyor into revolving 
kettles, whence, after evaporation and recovery of the 
solvent, it is discharged into a cooling tower. The oil and 
solvent in the extractors pass into separators, where the 
solvent is evaporated and condensed. — C. A. M. 

United States Patent. 

Soapsuds } Process of Treating Hot Refuse — — . S. 

Turner, Sowerby Bridge, and F. W. Akeroyd, Batley, 
England. U.S. Pat. 743,959, Nov. 10, 1903. 

The soapsuds are first reduced to a density slightly higher 
than that of water, then oxidised by a current of cold air. 
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which also reduces the temperature, and Anally “ curdled ** 
by the addition of an acid, with or without the previous 
addition of finely-divided material. — C. A. M. 

French Patent. 

[ Wax'] ; Compositions for Candles^ Wax MalcheSy Wax 
Flowers, A. lierjrer. Fr. Put. 333,304, June 23, 

1903. 

Mixtures, which chiefly consist of paraffin wax (80 — 93 
percent.) with only small proportions of stearine (2 — 10 per 
cent.) or ceresin (2 — .5 per cent.), are made to closely 
resemble real stearine, as regards opacity, &c., by the 
addition of ketones of the acetone series (5 — 10 per cent.) 
or mineral oil (3 — 8 per cent.). — U. L. J. 


XIII.-PIGMENTS. PAINTS: RESINS. 
VARNISHES: INDIA-RUBBER. Etc. 


(C.)— INDIA-nUBBEK, &o. 

Rubber i Vulcanisation by means of Recovered . 

Gummi-Zeit., 1903, 18, [^], 153. 

Good results are obtained in vulcanising low - grade 
articles containing recovered rubber, such as packing, mats, 
threads, &c., if the vulcanisation be effected by the sulphur 
almost invariably left in commercial recovered rubber. 
Such mixings contain up to 10 per cent, of fresh rubber, 
and would require 0*7 percent, of sulphur for vulcanisa- 
tion (being 7 per cent, of the weight of the raw rubber). 
This would be added in the form of 15 per cent, of recovered 
rubber, allowing 2 per cent, of its original 7 per cent, of 
sulphur to have been actually used up in its vulcanisation. 
Such goods last better than if extra sulphur were added. 

— J. K. B. 

XIV.-TANNINa: LEATHER. ULUE, SIZE. 

English Patent. 


(A.)— PIGMENTS, PAINTS. 

English Patents. 

Paint i Manufacture of , G. G. U. Hardingham, 

London. From Soc. Miniere e Fonderie d’Antimonio, 
Genoa. Eng. Pat. 28,931, Dec. 31, 1902. 

See Fr. Pat. 330,224 of 1903 ; this Journal, 1903, 109G. 

— T. F. B. 

Lakes ; Manufacture of Red , [From Azo Dyestuffs.] 

C. D. Abel, London. From Act.-Ges. f. Anilinfabr., 
Berlin. Eng. Pat. 1233, Jan. 17, 1903. 

See Fr. Pat. 328,573 of 1903 ; this Journal, 1903, 992. 

~T. F, B. 


United States Patent. 

Pigment, and Process of Making .same. W. J. Armbruster 
and J. Morton, St. Louis. U.S. Pat. 743,802, Nov. 10, 
1903. 

A PIGMENT consisting of barium carbonate and aluminium 
hydroxide is produced by precipitating a solution of barium 
hydroxide, with or without another soluble barium salt, 
with sodium carbonate, and adding the resulting mixture to 
a solution of aluminium sulphate ; if a solutiou of barium 
sulphide be added to the final mixture, a pigment is obtained 
consisting of barium carbonate, aluminium hydroxide, and 
barium sulphate. — T. F. B. 

French Patents, 

Pigment [^Barium Sulphate and Zinc Hydroxide] ; Pro- 
cess of making a . W. J Armbruster and J. Morton. 

Fr. Pat. 332,995, June 12, 1903. 

See Eng. Pat. 13,102 of 1903; this Journal, 190?, 1053. 

® _T, F. B. 


Colours for Painting, and Process of making them. 
N. Hirschfeld. Fr. Pat. 333,130, June 17, 1903. 


See Eng. Pat. 14,385 of 1903 ; 


this Journal, 1903, 1055. 

— T. F. B. 


Pigment', Process of Manufat luring a . W. J. Arm- 

bruster and J. Morton. Fr. I’at. 333,257, June 22, 1903. 

See U.S. Pat. 731,152 of 1903 ; this Journal, 1903, 874. 

— T. F. B. 


Pigment and its Manufacture. W. J. Armbruster and 
J. Morton. Fr. Pat. 333,258, June 22, 1903. 

See Eng. Pat. 13,813 of 1903 ; this Journal, 1903, 106G. 

^ -T. F. B. 


(i?.)- RESINS, VARNISHES. 

United States Patent. 

Oil-Varnish i Process of M^tujacturing — — . W. 

Traine, Wiesbaden. U.S. Pat. 744,263, Nov. 17, 1903. 

See Eng. Pat. 5261 of 1903 ; this Journal, 1903, 752. 

^ — T. F. B. 


[^Leather Substitute] Coriaceous Material; Manufacture 

of an Improved . A. Menesdorffer, Melbourne, 

Australia. Fug. Pat. 20,488, Sept. 23, 1903. 

Marine cryptogamic plants, such as various kinds of fucus, 
are collected, cleaned, and sorted, immersed for 1 — 30 days 
ill dilute sulphuric or nitric acid (2 per cent.) until of a 
dark green colour, washed free from acid, and then placed 
in dilute alkali solution. The surface is brushed or scraped, 
and the seaweed is then well washed, d'-ied ou a rack or 
stretcher to avoid shrinkage, and dressed with glycerin 
containing carbolic acid (3 — 5 per cent.). — H. L. J. 

French Patents. 

Skins [ivith the Hair on] ; New Process for Preparing. 
J. B. Dolat. Fr. Pat. 333,187, June 18, 1903. 

Instead of the usual order of treatment, furs and other 
haired skins are dyed immediately after the fulling or 
cleansing process, and fleshed and degreased afterwards. 

— R. L. J. 

Gelatin and Glue from Bones ; Process of Extracting 

If. Hilbert and Bayerisehe Akt.-Ges. f. Chem. und 
Landwirtbschaftlicbes-clicm. Fabr. Third addition, dated 
June 18, 1903, to Fr. Pat. 324,432, Aug. 20, 1902 ; (this 
Journal, 1903, 563 and 1056). 

See Eng. Pat. 13,682 of 1903 ; this Journal, 1903, 1007. 

— T. F. B. 

Glue ; Manufacture of . O. Schneider. 

Fr. Pat. 333,277, June 23, 1903. 

The crushed bones are extracted by the help of oxygen or 
compounds which yield oxygen with acids, e.g., per- 
manganates, and with sulphurous acid; similar^ agents 
are used to clarify the liquors before concentration. In 
macerating the crushed bone the treatment with perman- 
ganate takes place, and is preferably conducted under a 
pressure of about 4 atmospheres.— R. L. J. 

XV.— MANURES, Etc. 

Fertilisers and the Preparation of Potato Land in 
Germany. U.S. Cons. Reps., Oct. 17, 1903. 

The three essential elementn to be provided by artificial 
fertilisation are phosphoric acid, potash, and nitrogen. 
The first is obtained through the application of mineral 
phosphate, Thomas slag, phosphate meal, or bone dust. 
Thomas meal is applied in the proportion from 1,000 to 
1.200 lb. per acre, but being sparingly soluble it acts very 
I slowly on the growing crop, and in dry seasons hardly at all. 
It is most effective in moist soils and in seasons of abundant 
rainfall. Steamed bone dust is used — 300 to 400 lb, per 
acre — by being strewn over the land in late autumn and 
ploughed in. Superphosphate fertilisers are used in the 
spring, and are deposited and covered with the seed at 
i planting time. Far more important, however, for potato 
culture are the potash-salt-i, kainite, and carnallite. The 
development of potato production in Germany during the 
past 30 years has been due to an unlimited supply of potash 
minerals. Many of what are now the best potato lands 
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were 20 years ago deficient in potash, for the reason that 
the potato consumes that element in large proportion. But 
neither kainite nor carnallite could be used raw and directly 
as a manure for the growing crop without impairing the 
quality of the potato. To produce the best effect these 
salts have to he assimilated with other elements in the soil. 
To secure this result they are applied during ihe preparatory 
process, one or two years before the land is planted to 
potatoes, and serve to nourish clover, lupin, or other fallow 
crops that are grown and ploughed under as manure. By 
this method the potash salts are transformed and mingled 
thoroughly with the soil, which is also enriched by tht^ 
nitrogen of the buried vegetation. Nitrogen is applied in 
the form of stable manure worked into the soil during the 
one or two years previous to potato planting, and of nitrate 
of soda, which is used as a top dressing applied directly 
while the plants are growing. Nitrate of soda, as a top 
dressing, has an imme<liaTe effect in stimulating a crop, hut 
it should never be applied to the soil in autumn n«)r in the 
spring before the potato sprouts hav(‘ appeared above 
ground. The secret of success in ]»otato cnllivation eonsists 
in the scientific preparation of the soil, not only by the 
restoration of its exhausted elements, but l»y enriching it by 
deep cultivation and the ploughing in of green manure 
crops, which have taken up and transformed the crude 
mineral fertilisers. Laud thus prepared will yield three or 
even four crops of potatoes before they begin to deteriorate. 
Where a farmer caunot advantageously raise any other crop, 
he may continue to plant potatoes on the same ground 10 or 
12 years, but a change of cereals, beets, or clover is advisable 
after the fourth successive season of potatoes. 


XYL-SUGAR. STARCH. GUM, Etc. 

Hediiciinj Suyar in the Cane ; Disappearance of . 

H. \V. Wiley. Bull, de I’As.soc. des ( 'him. de Suer, et de 
Dist., 1903, 21, [4], 363— .‘If).'). 

DuiiiNG the earlier period of growth, the ratio of reducing 
sugar to sucrose in the juice of the cane is very high, but 
reaches a minimum at maturity. T'liis theory is confirmed 
hy the analyses of four samples of cane fi'om Florida 
which contained not a trace of glucose. Thesy were cut 
in May, 1903, seventecu months after planting. This is re- 
garded as an example of a complete eyebi of vegetation 
of the cane, probably a cycle which has not been realised 
in a more southern region. It is evident that the cold 
nights of winter contributed to complete the period of 
development while at the same time preventing the com- 
mencement of the second vegetation, which would certainly 
have reversed the metabolic activities in the interior of 
the cane and have produced inversion of a portion of the 
sucrose. — L. .T. de W. 

Beetroot Juice; Lehmknhl Process for Purifiration of . 

J. Zamaron. Bull, dc I’Assoc. des (jldm. de .Suer, et do 
Dist., 1903, 21, [4], 414- 420. 

From experiments made with a model diffusion buttery, 
the author is led to think that the quantity of albumin 
separated in the scums by the Lehmkuhl process is not 
greater than that obtained in the ordinary process, for if 
basic sulphate of alumina, added to the diffusion juice in 
the proportions indicated by the inventor, really produced 
a coagulation of part of the organic matters, tlie filtered 
juice should be purer thau untreated juice, and analysis 
shows this is not the case. There was also found to be 
a sensible inversion of sugar at 75'^ C., and the use of so- 
called basic sulphate of alumina adds a uew non-sugar to 
the juice. (See also this Journal, 1902, 921 ; and 190.J, 
308, 1057).— L. J. de W. 

Diffusion Juice; New Process for the Purification of , 

with the Minimum of Lime. J. Zamaron. Bull, de 
PAssoc. des Chim. de Suer, et de Dist., 190.1, 21| [‘lj» 
420—426. 

The process is based on the treatment of diffusion juice 
by a quantity of gelatinous aluminium hydroxide. Fil- 
tration and saturation are greatly facilitated and only two- 
thirds of the usual lime is required, thus reducing the lime 


used to 1 per cent. If the alumina could be supplied in 
the gelatim)u.s .state at 10 francs per 100 kilos., the author 
is of opinion that it could be applied with advantage. 

— L. J. do W. 

Starch ; Coagulation of — -. J. Wolff and A. Fernhach. 
XVTI., page 1302. 

Enolish Patent. 

Saccharine Sgrups^ Brine, or other Fluids; Improved 
Means of Eraporation for the Concentration or Con- 
densation of . F. Meyer, London. From J. W. 

Meyer and J. W. Arbuekle, Trinidad. Eng. Pat. 19,962, 
Sept. 16, 1903. 

In each of the series of vessels in the evaporating apparatus, 
a sparger or sprinkler rotated hy the pressure of the liquid, 
or hy gearing, &e., is employed to distribute the liquid over 
the usual steam-heated tubes. Before passing from one 
vessel to the next, the Hijuid may, if necessary, be returned 
by a cireiilatiug pump, and distributed a second time over 
the tubes of the former vessel. (See also Eng. Pat. 9078 
of April 22, 1003 ; this Journal, 1903, 87G.) — U. A. 

Fukncii Paticnts. 

Invert Sugar from Beetroots; Manufacture of . 

G. Dehayser. Fr. Pat. 333, 0.^)0, June 15, 1903. 

Bkkt juice is purified by double earbonation and sulphuring 
in the usual way ; the cane sugar is then inverted by 
boiling with a mineral acid ; Ihe iici<l is neutralised by 
chalk, and the jiiiee is filtered and decolorised by char. 
The liquid is then evaporated to a syrup and employed as 
such, or it is caused to crystallise for the production of 
solid invert sugar. — J. F. B. 

Sugars or Starches from Sacchirine or Amylaceous 

Materials ; Mechanical Extraction of — . G. Pereire. 

Fr. Pat. 333,110, June 1C, 1903. 

Tuk raw materials are dried rapidly at a low temperature 
they are then reduced to an impalpable powder without 
rise of temperature. The powd'.T is then caused to fall 
from a height, whilst a powerful current of air is blown at ' 
right augles to its course. In this way the various con- 
stituents of the powdered inuterials are deposited in a 
du8t-ehaniber in an order corresponding with their relatives 
densities, and the products thus separated, are collected 
and worked up according to their nature. — J. F. B. 

Diffusion Process, T. de Lewicki. Fr. Pat. 333,164, 
-June 18, 1903. 

Thk beet chips arc exhausted with liquors charged with 
suitable antiseptics, e.y., ozone. The liquor to which the 
antiseptic has been added is always introduced into the 
diffuser which has been freshly charged with chips and is 
kept in that diffuser until the next diffuser has been emptied 
and refilled. Thus the chips are disinfected as soon as they 
enter the battery and the antiseptic strength of the liquor 
has ouly to be restored from time to time. — J. F. B. 

Saccharine Juices ; Separation of Matters useful in Agri^ 

culture from . T. de Lewicki. Fr. Pat. 333,165, 

June 18, 1903. 

Tub juice is first neutralised by the addition of lime or 
other .suitable base. The albuminous constituents are then 
coagulated by heat in a vessel so constructed that the 
coagulated albumin may be collected at the bottom, whilst 
fresh juice, introduced near the bottom, encoimters the 
falling clots and enriches the lower layers of the liquid 
with albumin, clear jui^e ff owing out at the top. — J. F. B. 

Beetroots; Separation of the Juice of , in a high 

Condition of Purity. O. Friedrich. Fr. Pat. 333,219, 
June 20, 1903. 

Formaldehyde is added either to the water employed for 
diffusion or to the beet chips in the diffusers, m order to 
I convert the albuminoids and other non-saccharine con 
‘ gtituents into insoluble products. If preferred, the form- 
I aldehyde may be added to the crude diffusion juice and the 
I precipitated albuminoid matters subsequently removed by 
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filtratioQ. The proporlionH of formaldehyde required, are 
‘*0*002 — 0*004 per cent, for the juice, and between 0*025 I 
— 0*006 per cent.’’ for the fresh chips. — J. F. B. | 

XYIL-BREWING. WINES, SPIRITS. Etc. | 

Starch} Coagulation of . J. Wolff and A. Fernbach. ! 

Comptcs rend., 1903, 137 , [18], 718—719. ; 

The authors have detected the presence of an enzyme in 
the green seeds of cereals capable of causing the coagulation 
of solutions of soluble starch, for which they propose the 
name amylo coagulase. This enzyme is also met with, in : 
association mth amylase, in a large number of ripe seeds, 1 
germinating seeds, leaves, <Scc. The most distinct coagula 
tions are effected by a 10 per cent, maceration of air-dried ; 
malt with water; 5 c.c. of such an extract are sufficient i 
to produce coagulation in 100 c.c. of a 4 to I S per cent. | 
solution of starch in 20 to 30 minutes at a temperature , 
of 1.5'^ — 25^ C. (The starch solution is prepared by heating ; 
potato starch-paste with steam at 130® C. for two hours.) j 
A voluminous clotted precipitate is obtained with a solution I 
thus produced ; if a more concentrated solution of starch be I 
employed, coagulation is more rapid and the starch sets to a ! 
coherent mass. In less concentrated solutions the action of 
the coagulafio is neutralised by that of the diastase, (^wiug j 
to the simultaneous presence of the two antagonistic enzymes, i 
the coagulation of the starch is not complete ; it has never ! 
been found to exceed 30 per cent, of the total starch | 
present. Minute quantities of free acid or alkali consider- | 
ably retard the coagulating action. Malt extract loses ' 
all its coagulating power when it is exposed to a I 
temperature of 03° (5. for five minutes. Starch rendered 
soluble by means of diastase is not nearly so suitable for 
coagulation experiments as that prepared by heating under 
pressure. The coagulated starch redissolves readily in 
hot water. The principle of antagonistic enzymes, here 
illustrated, explains the arrest of certain enzyme actions, 
which has hitherto been referred to phenomena of 
reversibility, by analogy with Hill’s observations with 
maltase (this Journal, 1903, 60.')). — J. F. B. 

^Zymo-lnctase and Zyino-butyrase. M. K. Fozzi J^scot. 
Bull, do r Assoc, des Chim. de Suer, et do Dist., 1903, 
21 , [4J.39C— 397. 

Pure cultures of lactic and butyric ferments were raised 
in beer wort to which calcium carbonate had been added. 
When the fermentation was complete, the liquid was 
filtered through paper, from a precipitiite of a saline 
nature,” formed in the fermentation tlask. The deposition 
of this precipitate on the paper allowed of th(^ whole of , 
the micro-organisms being collected. The extraction of 
the diastase by the uiiihor’s method with sucrose having 
failed, the albuminoids extracted from the lactic and 
butyric ferments hy means of acetone, were left for 
12 hours with a little sugar and water, when the presence 
of the corresponding acids was clearly indicated. In all 
the experiments ammonium fluoride was used us antiseptic 
and iu quantity greater than that employed by Buchner, 
♦Should these experiments bo veritied, the author proposes 
to name these diastases zymo-lactase and zymo-butyrase. 

L. .7. de W. 

Jnvertase ; Influence of Concentrated Sugar Solutions 

upon . Th. Bokony. Chem.-Zeit., 1993, 27, [90], 

1106. 

The observation that cane-sugar syrup ferments less readily 
wth yeast than grape-sugar synip, suggested that invertaso 
is more sensitive to high concentrations than zymase itself, j 
although invertase is otherwise exceptionally resistant. In ' 
the author’s experiments, dry cane-sugar on the one baud, ; 
and dry grape-sugar on the other, were mixed with com- 
pressed yeast, with the addition of very little water or none 
at all ; sugar-concentrations of 26 to 74 per cent, were thus ! 
obtained. Up to 41*7 percent,, both sugars fermented i 
well. At 48 *8 per cent., the fermentation of grape-sugar ' 
took place, but not that of cane-illgar. At 74 per cent., i 
no fermentation was observed in cither case. Thus the I 
activity of invertase is inhibited at a sugar-concentration ! 
of 48 per cent., that of zymase only at above 58 * 8 per | 


cent. The author suggests that this is due to the retention 
of water, which is required for hydrolysis, by the sugar 
molecules. At the same time the activity of invertase is 
not permanently destroyed by high concentrations, as is 
that of zymase. — W. A. C. 

Malt Kilns; Steam . Barth. Zeits. ges. Brauw. 

through The Brewer’s Journal, 1903, 39, 645. 
According to the author, the use of steam for heating 
malt-kilns enables the heating appliances to bo centralised, 
and facilitates the regulation of the temperature throughout 
the kilning. Comparative tests showed that the tempera- 
ture readings iu a steam-heated kiln agree with those 
obtaining in a kiln with fire heat. The malt produced is of 
a rich colour, contains 84 per cent, of friable grist con- 
stituents, and only 2 per cent, each of semi-steely and 
hard material, and 12 per cent, of slightly browned sub- 
stance. The malt was completely saccharified in 20 minutes, 
and the wort was slightly opalescent, and had a colour- 
depth — .5*84 (cc. of N/lOO iodine solution, referred to 
10 per cent, wort) ; it contained 75* 16 per cent, of air-dry 
extract at 17j°C. (77*41 per cent, referred to dry matter), 
and a maltose to non-maltose content of 1 : 0*60. — A. S. 

Fermenting T uns ; Internal Coating of E. Migula. 

Woch. f. Brau., 1903, 20, [47], 565-568. 

The views of several practical men as to the best material 
and mode of treatment for coating the interior of fermenta- 
tion tuns arc here collected. The materials considered, are 
lacquer, pitch, and paraffin. 

Lacquer . — Two of the writers are still satisfied with the 
old method of painting the tuns with lacquer, and have 
experienced no trouble from infected beer. It is admitted 
that at the end of a year’s work most of the lacquer has 
disappeared. This is mainly attributable to the action of the 
disinfectants, which, if used strong (mough to kill the germs, 
are liable to destroy the lac(]uer and the wood. Ammo- 
nium fluoride is perhaps the least harmful in this respect. 
In one case fumigation with sulphur has been found to 
Hiiswi^r better than treatment with antiseptic solutions. 
In removing old lacquer before re-lacquering, lime should 
he used rather than soda, since the latter causes the new 
coating to adhere less strongly. Three coats of lacquer 
applied once a year are found to be perlectly satisfactory. 

/57c/n— The application of a coating of melted pitch by 
means of a suitable spraying apparatus is recommended 
by some writers, any bad places being made good by 
subsequent fusion with a soldering lamp. This gives a 
brilliant enamel coating, and is very cheap ; it can be 
applied in a few minutes, and the tun* can ho used at once 
without causing any abnormal effects on the fermentation. 
On the other hand, it is urged that the pitch coating is liable 
to blister, and that, although o good pitch coaling has a 
splendid appearance at first, it is very easily cracked, and is 
liable to corrosion by the solvent action of unfernienled 
wort, so that it scarcely lasts three months. The glassy 
surface of pitch is also stated to cause abnormally high 
attenuations, since the yeast cannot settle on it. The chief 
cause of damage to any coating, whether lacquer or pitch, 
is careless treatment by the men engaged in cleaning out 
the tuns. 

Hartf///n.— This appears to have given great satisfaction 
to those writers who have tried lactpier and pitch without 
success. Only the best paraffin should be used, and it 
should not lie so thickly on the surface that it can be 
scraped off. The tuns should be placed bottom upwards 
and heated to a temperature of about 100’’ C. by means of 
a coke fire placed inside them. Melted paraffin should 
then be applied with a brush, and afterwards caused to 
penetrate deeply into the wood by fusing with a soldering 
lamp. Lager casks should be well heated and then closed 
up with some melted paraffin inside, rolled about, and finally 
drained. Bungs and taps are very objectionable in using 
any form of internal coating, owing to the damage done to 
the latter by hammering; screw valves only should be 
employed. 

Finally, one of the writers advises no coating of any 
kind, and recommends that the tuns in the wet condition 
should be lime-washed before use, and the lime brushed 
and rinsed off after remaining for 6 or 8 hodrs. — J. F. B. 
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JOURNAL AND PATENT LITBRATURE.--.Ol. XVII. & XVUL 


Arsenic in Malty Beei\ and Foodstuffs ; Detection and 
Approrimaie Determination of Minute Quantities o f 
W. Thomson. XXIII., page 1310. 

Horse Chestnut \^ASsculus Hippovastanurii] ; Examination 
of the Seeds oj the. . E. Laves. XX., page 1306. 

English Patent. 

Centrifugal Separators [Breivers' Mash']. M. Giittner and 
K. Bneger. Eng. Pat 7."), .Tan. 1, 1903. 1., page 1285. 

United States Patent. 

Malting Process. H. Bergt, Chicago. U.S. Pat. 743,810, 
Nov. 10, 1903. 

Currents of moist air, at a temperature of 12^ — 16"" C., are 
caused to flow through the mass of steeped graio, which is 
subjected to agitation. The currents of air are reversed in 
direction at intervals, during 6 — 12 days, whereby the grain 
is caused to sprout, moisture being supplied to compensate 
for evaporation. The temperature of the alternately 
reversed air currents is then increased, at first gradually' 
from 38® — 50® C. during a period of 1 — 3 hours, to 
permit the formation of diastase, and tiien rapidly to about 
62 ' C., to prevent the formation of sugar at this stage. 
Subsequcutly the temperature of the moist air currents is 
gradually increased during I — 3 hours to 72® C., to permit 
the formation of dextrin. Finally, the malt is withered and 
cured by means of alternately reversed currents of dry 
air, starting at a temperature of 35® G., and finishing at 
80®— 90® C.— J. F. 11. 

French Patents. 

Beer i Preparation of a Clear — rich in Carbonic Acid 
and poor in Alcohol. 11. Ludewig. Fr. Pat. 332,731, 
June 3, 1903. 

Fire-kilned wheat malt is mashed by the ordinary proces.s 
of decoction, and th(i resulting beer is treated in cask, 
before racking, with a (clarifying agent composed of 
sulphuric acid, tartaric aeid, sodium curhonate, and fish 
glue in approximately equal proportions. — J, F. 11. 

Acetone Oil ; Process of Manufacturing . F. KaraselT. 

Fr. Pat. 332,310, May 23, 1903. 

Amylaceous or sacchariferous substances are heated with 
water, to 100® C, for half an hour and the product cooled to 
about 40® O.j mixed with calcium carbonate (3 parts to 
every 8 parts of starch or sugar employed), and subjected to 
acid fermentation for from .six to eight days ; the fermented 
liquid is evaporated to 'dryness and the residue dis- 
tilled ; the principal products of the fermentation are 
the calcium salts of acetic, propionic, and butyric acids. 
If the substances to be treated, contain no nitnjgeii, 375 
parts of animal charcoal and 4 parts of ammonium chloride 
are added for every 2,000 parts of sugar employed. — T. F. 11. 

XVIIL-FOODS: SANITATION: WATER 
PURIFICATION, & DISINFECTANTS. 

(.1.)— FOODS. 

Flours', The Fatty Matters and Aculity of — Ilalland. 

Comptes rend., 1903, 137, 724-72.5. 

Wheat germs mixed ivith bran, from a recent milling. — The 
fatty ma tters extracted by ether contained about 83 '34 per 
cent, of a tluid oil, and 16*66 per cent, of solid fatty acids. 
Besides the acids soluble both in ether and in alcohol, the 
original product contained other acids insoluble in ether. 

Flour from soft wheat, for army rations, from an old 
milling.— fatty matters were composed of about 18 per 
cent, of a very fluid oil, and 82 per cent, of mixed fatty 
acids. The acidity of the flour was due to several acids, 
some soluble iu water, alcohol, and ether, and others insoluble 
in water and in ether. 

Flour from hard wheat, for army rations, from an old 
milling . — The fatty matters were composed entirely of free 
fatty acids, which hindered the hydration and extraction of 
the gluten. 


General conclusions. — The fatty matters of freshly milled 
flour consist of a very fluid oil and solid fktty acids of 
diflPerent melting-points. In course of time, the oil, which 
is very abundant at first, gradually diminishes and dis- 
I appears, with a corresponding increase of the fatty acids, so 
j that the ratio of oil to fatty acids is a measure of the age 
of the flour. The fatty acids themselves disappear in time, 

; and are not found in very old flours. The conversion 
of the oil into fatty acids is not limited to the flour only, it 
takes place also in the products isolated by ether. This 
acidity, whic'h is the first indication of alteration of the 
flour, is not connected with the bacterial decomposition of 
the gluten, but is derived directly from the fat. The gluten 
is not attacked until the fatty acids produced from the oil 
begiu to disappear. The richer the flour is iu oil, the more 
liable it is to alteration — as, for instance, flour from hard 
wheat. In order to have a flour which will kticp well, it is 
advisable to s(*lect a soft wheat witli a low percentage of 
fat. -J. F. H. 

Arsenic in Afalt, Beer, and Foodituffs ; Detection and 

Quantitative Determination of Minute Quantities of , 

W. Thomson. XX 11 1., page 1311). 

English Patents. 

Albuminoid Substances from Maize or Afaize Residues or 

Afaterials; Afanufaefure of . E. Donard and 

H. Lahhe, I'aris. Eng. Pat. 28,543, Dec. 24, 1902. 

See Addition, of Nov. 3, 1902, to Fr. Pat. 320, (>27 of 1903 ; 
this Journal, 1903, 816. — T. F. B. 

: Food Products ; Alanuf'aclurc of . A. S. Ramagc, 

i Cleveland. Kng.^Pat. 16,303, July 23, 1903. 

See U.S. Pats. 735,148 aud 735,149 of 1903 ; this Journal, 
1903, 1010.— T. F. B. 

United States Patent. 

Albuminoid Substances from Maize ; Process of Making 

. E. Donard aud II. Lahbo, Paris. U.S. Pat. 

I 744,510. Nov. 17, 1003. 

j See Addition, of Nov. 3, 1902, to Fr. P<it. 320,027 of 1902 
this Journal, 1903, 816. — 'I', h'. H. 

FttKN<;n Patents. 

ATeat ; Process for J^reserring . J, Schad. Fr. Pat. 

* 332,937, June 10, 1903. 

; The meat is subjected, for 15 minutes, to tlie actiou of 
Kulphurous acid, formed by burning sulphur. A closed 
: receptacle for so treating the meat is described. — W. P. S. 

I Alilh E.i tract Resembling Aleut Extract ; Process for 

Preparing O. Eberhard. Fr. Pat. 333,133, 

June 17, 1903. 

Casein, separat(‘d by the addition of a suitable acid to 
skimmed milk, is treated with either an alkaline solution 
of trypsin or an acid solution of pepsin, and then neutralised. 
The whey, obtained by the precipit itiou of the casein, is 
evaporated uuder n^duced pressure, the lactose is allowed 
to crystalli.se our, and the remaining solution is added to 
the pci>touiscd casein. After filtration, the mixture is 
further evaporated. Phosphates may be added to the 
product. (See also U.S. Pal. 712,274 ; this Journal, 1902, 
1548.)—\V. P. S. 

Saccharine Juices; Separation of Af alters useful in Agru 

culture from . T. de Lewicki. Fr. Pat. 333,165, 

June 18, 1903. XV^I., page 1301. 

(/^.)_SANITAnON; WATER PURIFICATION. 

Waters, Natural Saline ; Purification of , by Means of 

Barium Carbonate. G. Arth and P. Ferry. Bull. Soc. 
Chim., 1903, 29, [20], 1065—1038. 

' Although the process patented by Kosmann, in 1896, tor 
the employment of barium carbonate as a means of purify- 
ing natural brines, appears, at first wght, eificient, the 
> authors do not find, in practice, that the reactions proceed 
' on the lines indicated by theory. One equivalent of barium 
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carbonate is capable of precipitating the "whole of the 
sulphuric anhydride in the brine, after boiling for 120 hours. 
When a larger excesR of barium carbonate was employed, j 
equivalent to 3 mols. to each molecule of sulphuric au%dride | 
present, although none of the latter remained in solution ; 
after three hours’ boiling, the liquid was found to contain a | 
soluble barium salt equivalent to as much as 3*06 grin, of 
baryta per litre. This reaction between barium carbonate 
and brines rich in magnesium salts is a source of danger. ! 
Thu8,it was found thaton boiling together I molecular weight 
of barium carbonate with 500 c.c. of pure saturated sodium 
chloride solution, the amount of soluble barium salt formed 
was equivalent to 0*18 grm. of baryta per litre. Hut when 
the experiment was repeated with a 0*5 per cent, .solution 
of magnesium chloride, the barium in solution amounted 
to 2*79 grins, of baryta per litre. Calcium, under like 
conditions, is easily precipitated. At ordinary temperatures 
on agitating with 1 mol. of barium carbonate, 86*8 per 
cent, of the lime disappears in 48 hours; with 2 mols. 
94*9 per cent, is precipitated in 24 hours, ^lagnesium is , 
not readily precipitated under these conditions by barinm | 
carbonate. After 72 hours of irvt*chanical agitation in the j 
cold, only 50 per cent, was removed from solution by 2 mols. | 
of barium carbonate, and, on boiling, only 36*6 per cent. | 

— J. O. H. 

Iron and Phosphoric Acid hi Waters; Separation and 
Determination of . H, Causse. XXIII., page 1310. 

English Patknt. 

Centrifugal Separators [Seicage Sludge']. M. Outtner and 
11. Haeger. Kng. Pat. 75, Jan. 1, 1903. I., page 1285. 

(C.)— DISINFECTANTS. 

Ichthyol Oil ; Crude , and its Preparation. E. Lnedy. 

Chem.-Zeit., P,b)3, 27, 984—985. 

CiirDE ichthyol oil from the Seefeld district, between 
Southern Bavaria and the Tyrol, has a long standing 
reputation as an antiseptic remedy. One of the oldest 
wells from which this crude ichthyol is obtained is known 
as the “ Maximilian-Hdette ” ; it is worked in the following 
manner : — The crude “ rock oil ” is obtained from the ; 
shale, or “ Stinkstein.” This is an asphaltic or bituminous I 
substance of a grey or black colour, which occurs in the ; 
upper dolomites. In some places the deposits crop up to i 
the surface, in others they occur in lower strata. The strata 
show numberless impressions of marine organisms, especially 
of fish. The amount of oil obtained from the shale varies 
from 1 to 1 0 per cent. The preparation of the crude ichthyol 
oil is by simple distillation of the mineral matter saturated 
with it. Each still is charged with about 30 kilos, of the 
shale, broken into pieces the size of the fist, and the process 
of dry distillation is continued for about six hours, so that j 
two distillations are performed a day. An installation of | 
nine stills yields on an average 15 to 25 kilos, of oil per j 
charge. The distillate is set aside in barrels to allow water | 
and tarry matter to separate ; the oil is then packed in j 
barrels for sale. It still contains some adhering water. : 
Since wood is plentiful in the neighbourhood, the co^t of j 
fuel is very small, and the crude ichthyol oil can be pro- j 
duced very cheaply. In one distilling works the output | 
of crude oil is over 3,000 kilos, per annum. R. Schroeter j 
proposed to increase the normal sulphur content of the | 
crude oil about 2 * 5 per cent., by treating it with sulphuric i 
acid, and so sulphonating it. The improved product of j 
Schroeter is the article now so widely known as ichthyol. | 
Unna proposed in 1883 to limit the term ichthyol to the j 
crude Seefeld oil, and to call the manufactured article 
“sodium ichthyolsulphonate.” At the present time the 
ammonium salt is chiefly used, and is generally known 
as “ichthyol.” Commercial ammonium ichthyol is not a 
simple substance, but a mixture of ammonium ichthyol- 
sulphonate with about 1 per cent, of powerful-snielling 
empyreumatic oil, 5 to 7 per cent, of ammonium sulphate, 
and about 50 per cent, of water. Baumann and Schotten 
attribute to ichthyolsulphonic^acid the formula CsgHjgS 
(S 020 H) 3 . a few years back commercial ichthyol gave 
a very turbid solution with water, but that now produced 
is almost completely soluble, giving a clear solution. It 
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follows from this alteration in the nature of ichthyol that 
the official characters and tests in various pharmacopoeias, 
based on the variety formerly produced, no longer hold 
good for the product at present met with in commerce. 
The present ichthyol is thinner than the old kind, and has 
a more powerful odour. The amount of water-free residue 
is still variable between 50 and 55 per cent. Kothmoyer 
has found that the so-called Austrian ichthyol contains 
only 45 per cent, of solids free from water. An odourless 
ichthyol has been prepared by Knorr and Co., which shows 
all the thera])eiitic activity of the original strong-smelling 
product. According to their patent, a current of steam 
under reduced pres.siire is passed over the surface of a 
boiling ichthyol solution, by which means the odorous 
volatile oil is removed and the residual ichthyol is without 
odour. Upon the expiration of the German patent in 1900, 
a large industry in the production of ichthyol sprang up, 
employing a number of factories. The Seefeld oil is no 
longer the sole source of the raw material. Shales rich in 
sulphur from other provinces are also employed. — J. O. H. 

XIX.-PAPER. PASTEBOARD, Etc. 

Glace Paper ; Preparation of . A. Weichelt. 

Papier-Zeit., 1903,28, [91], 3270. 

The author gives a formula for a colour-mixture for coating 
paper intended for the glace covering of pasteboard. Tin? 
enamel, when moistened, is softened, but not dissolved, so 
that adhesive labels can be attached. 15 kilos, of “satin 
white ” and 10 kilos, of china clay are ground up in about 
7 litre*s of w’at(T, and mix(‘d with a solution of 2*75 kilos, 
of casein, 27.5 — 300 grins, of borax, and 0'5 — 0*75 kilo, of 
soap in 14*5 litres of water. Finally 50 — 55 grins, of form- 
aldehyde in 500 c.c. of water are gradually added to the 
iiiixture. Frothing of the mixture can be prevented by the 
use of skim-milk or fusel oil. — J. F. B. 

United Statks Patent. 

Nitrocelluto.He or Similar Substances ; Compound of . 

I), Haehraeh, Baltimore, Assignor to F. Berliner, 
Washington. U.S. Pat. 743,422, Nov. 10, 1003. 

A NON-iN FLAMMABLE Or slow-bumiDg compouiid of nitro- 
cellulo.se is pn'pared, containing, in addition to the usual 
constituents, free hydrochloric acid, a suitable insoluble 
absorbent and water of (Tystallisation ; the free hydrochloric 
acid may be generated in the mass by the action of sulphuric 
acid upon a chloride. — J. F. B. 

French Patent. 

Cellulose from Wood ; Manufacture of , by Chlorine 

developed by the Electrolysis of Metallic Chlorides. 
C. Kellner. First Addition, dated June 18, 190.3, to 
Fr. Pat. 326,313, Nov. 13, 1902. (See this Journal, 
1908, 817.) 

The application of the process is extended to the manufac 
ture of cellulose, whether for textile or paper-making 
purposes, not merely from wood, but from all suitable 
vegetable materials. — J. F. B. 

XX.-PIEE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTRACTS. 

Iodine ; Method for the Preparation of Pure . 

L. W. Andrews. Amer. Chem. .1., 1903, 30, [5]» 428 — 429. 

l^oTASsiiiM iodide is pulverised with 1*4 times its weight of 
j potassium bichromate, each salt having previously been 
I fused to insure perfect dryness. The mixture is introduced 
into a wide tube, closed at one end, and heated to about 
200° C. in a current of dry air to expel any possible 
moisture. A plug of dry glass wool is then placed above 
the mixture in the tube, and the interior of the upper part 
of the latter is carefully wiped clean with a piece of cotton 
wool. A second tube is then slipped over the open end of 
that containing the mixture, fitting the latter as closely as 
possible. The tube is fixed at a convenient angle, and the 
mixture is gradually heated with a small fiame, using a 
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screen of asbestos board if necessary. Reaction takes 
place Hccordinif to the equation : — 5K.Cr.>()- + (>Kl - 
SlvaCrO., + CfoO;! + 61. When the iodine has been sublimed 
Mto the upper part of the tube, the latter is cut off at a 
point 2 or 3 cm. above the ^j^lass wool plug. Determinations 
have shown that iodine so prepared is free from chlorine and 
bromine. — J. B. 

Sp(^tcinei General Ch a meter of , anl Action of Certain 

Jxeiacing Agents on . ('. Moureu and A.Valeur 

J. Pharm. Chim., 1903, 18, [llj, 502—508. 

PrKK sparteine liberated from the olKeial (Codex) sulphate 
distils at 188'' C. under 18-5 mm. pressure; it is a thick 
colourless oil, with a very bitter taste, and a peculiar odour 
resembling that of piperidine. It distils at normal pressures 
in a current of hydrogen, without decomposition, at 3‘J5T 
It has the sp.gr., 1-0196 at 2iP C., and is hTvo-rotatorv 
-16*42^ m solution in absolute alcohol. Its .solubility ili 
water is only 0*3<)4:100 at 22'' C., but it is extremely 
soluble in alcohol, ether, and light petroleum .spirit (benzine). 
It di.stils readily in steam. Tn contact with air it slowly 
acquires a brownish tint. The anth u s find that the formula 
originally attributed to it by Stenhoiiso, Cj- Ilj^.X.,, is correct, 
and do not support Cerluirdt in his contention that the 
molecule of sparteine contains 16 atoms of carbon. The 
hd.se is shown to possess di-acid functions, requiring two 
molecules of moiioha.sic acid to neutralise one moleenle of 
the alkaloid when helianthin is the indicator; towards 
litrnus and phenol[)hthal(*in it heliaves as a monacid hasi*. 
Jt is thert'fore a diamine forining both neutral and uci<l 
salts. I he salt ollicial in tlie (Jodex is the neutral sjilphate 
f 1 + 5ll2(). The authors tind that both the 

amine groups of sparteine possess tertiary functions. 
Sparteine readily forms the iodomethylate C,\U.>,;N.2C11.J, 
when treated with an excess of methyl ioilide, 'the com 
IKiund thus ohtaim'd occurring in tine wliite lamelUe, which 
are very soluble! in water and in alcohol, hut I<*rs .'.o 
in acetone. Ihesc crystals melt, with <leco!np()sition, at 
about 24<.)®(’. A 12 jier cent. aqiieoiiN solutioa indieati,*.; 
[a]„ — —22''’ 75. The io<lometiivlate is markiMllv alkaline 
towards lielianthin, the saturation figures showing that the 
two basic functions of sparteine are di.stinct. Jhifh the 
nitrogen atoms in sparteine are united in a ternary linkage 
with an atom of carbon, so that demctliylation takes place 
when the base is heated with hydriodic acid or treated hy 
the method of llerzig and Meyer. — .1. O. J{, 

Colchicine in the Seeds of the Meadow Saffron (Colchicnm 
autuinnale). JI. Plan.* Zeits. Oestc-rr.' Apolh.A er., 41 
1067, 1091, 1119. Cheni. Centr., 1903, 2, [20], 113.3. 

,\ccoui)i.\(} to the autlior, The colchicine in the seeds of 
the meadow salfrou occurs exclusively in the two inner- 
most rows of cells (the pigment layer) of the brown seed- 
husk, directly adjoining the endosperm. Old seeds still 
contain considerable amounts of colchicine. The ci)lchicin(! 
can be completely extracted fn)in the seeds by heating 
them on the water-bath for 3 —4 hours w-itli 85 per cent, 
alcoliol. In the seeds, and also in the ollicial tincture, 
colchicine undergoes, on keeping, a partial conversion into 
colchicoresin. — A. S. 

Solanine. S. Zeisel and J. Witlmann. Per., 19(*3, 36, 
3554—3558. 

( ONTKARY to the statement of Hilger and IMerhens (this 
.lournal, 1 903, 1 146), the author.s, notwithstanding numerous 
experiments, have never been able to detect crofonic ahh - 
hyde among, the products formed by the hydrolysis of solanine 
by means of 2 per cent, .sulphuric acid. Further, dextro.'.e 
is not the only carbohydrate produced by the hydrolysis, 
hut there are also formed rharanose, and a third carbo- 
hydrate, which reduces Fehling’.s .solution only slightly or 
not at all, and has a greater optical rotation than rhamnose. 

Lavender Oil; English , and the D.P., 1898. J. C. 

TTmney. Chem. and Druggist, 1003, 63, 825. 

It is the custom with some English distillers of lavender oil 
t</ collect the distillate in two portions, because the last 
runnings have not such a pleasant odour as the first portion ; 
of the distillate. The author has examined in this way ‘ 


oils from Mitcham (Surrey) lavender of the years 1901, 
1902, and 1903, and has determined the specific gravity 
and ester content of the two fractions of the distillate. 
A charge of 1 tons of freshly cut lavender was distilled with 
1200 gallons of water, and after distillation had proceeded 
for three hours (the usual time nlloweil), the receiver was 
changed, and the last ruuuing.s (4—8 per cent, of the total 
amount of oil obtained) were collected separately. The 
results were as follows : — 
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From the examination of oils from lavender grown on 
(1) a strong clay soil with some clnilU at Elsenliain ; ( 2 ) on 
a strong loam soil on clay at Warliiigham ; and (3) on a 
light loam soil on chalk at Mitcham, it appears that the 
nature of tlie soil lias ailislinct infiiicnce on the character of 
the laviMider oil. 1 he hllseiihani and Warlingham oils ha<l 
a distinctly higher specific gravity than the Atifeham oil. 
1 he authoi considers that ihe H.P. limit for .''[lecific gravity 
(0’885) should be lowered to ()-.8H3, hut also points out that 
in judging English lavender oils, it is n(’e*s>jary to take into 
considt*ra.tion not only the orJimiry physical and chemical 
characters of thi‘ oil, but also the sweetness of odour. 

—A. S. 

fj (I'cndrr Oil ; Sinnr ( 'on!^f>fnenf -i of French . 

Schiiumer.s Ifcport, t )i t. 1903, 42— Tl. 

Tin: alcohol previously recordeil as occurring in French 
lavender oil is now identified as isoamyl alcohol accom- 
panied by an isomeridc thereof, by means of .\ritrckwahrs 
a-nitrcphtlialic acid method (this Journal, 1901, 379 ). 
Ethyl normal amyl-ketoiic has also bei*n isolaoM from the 
oil, which also probably contains certain e.st^‘rs of isoamyl 
alcohol. Furfural was iletected in the first fraction.s of th (5 
oil. — J. < ). H. 

Lemon-grass Oils {Mexican and Cameroon']. Sehimmel's 
Jiejmrt, Oct. 1903, 45 — 47. 

'rii/c cultivation of the Andropogfui gras.ses is extending in 
the We^t Indian Islands, and is also pursued on ibe South 
Amcri( ail contiuent, a parcel of “ Te liinon ” grass having 
come to hand from Mexico. The oil distilled from this, to 
the e.xtent of 0-916 per cent., is somewhat lower in sp. gr. 
and is slightly more soluble than West Indian lemon-grass 
oil. It is optically inactive ; the sp. gr. is 0*8852 at IS^C. ; 
solubility in 80 per cent, alcoliol I ; I, the solution becoming 
opalescent witli the addition of more alcohol. It gives a 
clear solution with 98 per cent, alcohol in all proportions. 
4’he aldehyde content is about 7o pei cent. Strunk haii 
reported on the essential oil of a grass cultivated iu the 
Botanical Gardens at Victoria, Carneroons, under the name 
o\' Andropogoncitratns, which was considered, from a rough 
chemical analysis, not to be true lemon-grass oil, but citro- 
nelhi oil, ilerived from A. nnrdus. Mannich (Her. deutsch 
Fharin, Ges., 1903,13,86) has re-examined this product, 
aud finds it t(» contain 70 per cent, of citral, and nogeraniol* 
or citronellal. The botanical source is therefore defined as 
being Andropogon citratus, or true lemon grass. — J. O. B. 

Nernli [Bitter Orange Flower] Oil, from the Volatile 
Extract of the Blossoms of the Bitter Orange. Schim- 
ineFs Heport, Oct. 1903, 49 — 53. 

Thk volatile oil, obtained to the extent of about 12*1 per 
cent, hy the distillation of the volatile crude e.ssential oil 
extracted from orange blossoms in vacuo with steam, had 
the sp. gr. 0*9293 and the saponification value 91 *3, equiva. 
lent to 32 per cent, of linalyl acetate aud 9*6 per cent, of 
methyl anthranilate. The remaining portion of the crude 
oil contained 15 per cent, of anthranilic acid ester. Since 
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Hesso and Zeitschel found only 6* '» por cent, of tl.is ester 
in the crude es-sentinl oil examine<l by ibem, it is evident 
that the oil varies in composition. In addition to the 
above-named constituents, the following bodies have been 
isolated ; — Henzaldehyde ; lacvo-linalool ; a basic bo<ly with 
a strong nicotine-like odour ; phenylethyl alcohol ; geraniol ; 
a nitrile, probably thnt of phenjlacetic acid; indole; a 
nitroirenous body occurring in sparingly soluble lainelke 
molting at G., similar to the substance previously found 
by Tlessc and Zeitschel in the oil of orange flower water ; 
a ketone possessing a jasmine-like odour, probably jasrnoue, 
and a sesquiterpene alcohol. — J. f). B 

Apopin, or Shu-yu Oil. Iv. Keimagn. J. Pharm. Soc. 
Jap., 190;5 [‘i.'iJ] ; through SchimmePs Report, Oct. 
PJO'J, 10. 

TiiK botanical source of the oil, which i-* distilled in large 
quantities hy the natives in the distfict of Apuin, in 
Formosa, is unknown, hut it is certainly derived from a 
member of the N. O. probably nearly allied to the 

camphor tree. The oil is used to mix with camphor oil. 
It is a colourb ss liquid, becoming brown on exposure to 
air. It has the sp. gr. 0 9279 at l.VMT, and the rotation 
according to Wild’s polarimeter, in a tube of 100 m.m , is 
one of “ 17° 19' to 17° 00' to the right.” It contains eam- 
pbor, identical with the eamph'U- of Lauras cawphont, 
cugenol, safrol, cincol, and dipentene.— J. O. B. 

]\f ap*folia Kobus ^Kohushi Oil] ; Lsscnlial Oil of . 
Schiinraers Report. Get. 19t>3, 78. 

The fresh leaves are! brunches of the Kohushi tree, Hr///- 
nolia Jiobus, of Central Japan, have yielded about O- IT) pi>r 
cent, of a blight vellow essential oil with a sassafras-like 
odour; .-p. gr. at 15" 0-9642 ; [a],, - - 1° 0' ; acid value, 

1*5 i ester value, 8-87 ; solubility in 80 per cent, alcohol, 
I : 1 -2, opalescent on further dilution. The oil protably 
contains large quantities of safrol acccunpauied by a small 
amount of citral.— J. O. B. 

Japanese Wormu'ond {Yomitpi Oi7] ; Ksseniial Oil of . 

Schinirnel’s Report, Oct. 1903, 78. 

The oil derived from Japanese Artemisia rulf/aris h bright 
green in colour, and has a maiked odour of eineol. It 
has the following cha’-acters : — Sp. gr. at 15° 0., 0*9101; 
[a]jy = — 13° 16' ; acid value, 1 *56 ; ester value, 29*81. It 
is incompletely soluble in alcohol ; it contains eineol and 
probably thiijoue. — J.O. H. 

A iowan Herb ; Essential Oil of . Schimnn Ps Ri'port , 

Oct. 1903, 78. 

The yield of oil from the fresh German-grown herb of 
C arvM (ijowan was 0*12 per cent. I he oil w as light biown 
in colour, hud the sp. gr. 0*8601 at 15' (>., and — 
-h 0° 41'; solubility in 90 per cent. aUadiol. about I ;6 
with abundant sepjiratii>n of a j>ai*aflBn. It contains only 
about 1 per cent, of ihymol, also a little phellandrene. 

— J. G. B. 


0*2 per cent, of tannin. The alcoliolic extract of the seeds, 
which has some therapeutic value, contains about 36 per cent, 
of glucosides, 4 per cent, of resin (bitter substance), and 
6 per cent, cf fat. The author has succeeded in fermenting 
the ready-formed carbohydrates in the seeds, together wiili 
those produced by hydrolysis of the glucosides, and from 
100 kilos, of dried seeds obtained 25 litres of spirit having 
an aroma similar to, hut innch stronger than that of grain 
j spirit. — A. S. 

j English Patents. 

I lAretfjl Paracresotiiiic Acid] Chemical Bodi/ Manu- 
facture of a New . G. B. Ellis, Loiiflon. From 

Ghem. Fabr, von Ileyden, Akt.-Ges., Radcbtul. Eng. 
Pat. 18,279, Aug. 24, 19C3. 

On acetylating p- cresotinic acid or its salts, acetyl-;)- 
cresotinic acid, G,jir,(Cil;0(OGOCfrGG(H)ir(l*4*5), is 
obtained, of m. pt. 140° G., and possessing therapeutic 
properties similar to those of acetyl salicylic acid. — 1. F. B. 

VacdnCy and Process tf Purifjiitg the same. H. II. Lake, 
London. From Parke, Davis, and (k)., Detroit. Eug. 
Pat. 19,350, Sept. 8, 1903. 

See 1 .S. Pat. 737,6.56 of 1903 ; this J(Hiinal, 1903, 1 101. 

-T. E. B. 

Diovybenzenes with Formaldehyde and Ammonia ; Products 

of Condensation from , and Pneess of Preparing 

same. W. P. Tiiompson, l.ondon. From the Firm (d* 
Mollcr and Linsert, Hamburg. Eng. Pat. 20,223, Sept. 
19, 1903. 

Any one of the dihydroxybcnzencs (5*5 parts) is added, in 
aqueous solution, with stirring, to a freshly prepared 
fornmldehyde-ainmouia solution (from 4 parts of concen- 
trated ammonia solution and 6 parts of formaldehyde). 
A crystalline condensation product, easily soluble in water 
and alcohol, separates out. It is said to be a dibydroxy- 
pheny 1-hexamcthylenetetramine, and can b(‘ applied for 
j therapeutic purposes.— T. E. B. 

I Sulphur Paths; Process for Obtaining a Preparation 

I adapted for the Making of . \V. .Matzka, Boluianec, 

j Bohemia. Eng. Ihit. 20, .'^48, Sept. 24, 1903. 

! “ Livku of sulphur ” is dissolved in alcohol, and a small 
proportion of csstntal oils, such as those obtained by 
distilling with steam the nci'dlcs of coniferie, is added, 
ivitli or without some turpentine. Or the distillate from 
the conifene needles is used to dissolve the liver of sulphur, 
and the solution is agitated with alcohol ; to the alcoholic 
solution, scjiarated from impurities, further quantities of the 
es.seutial oils or of turicniinc, or of both, may then be 
added.— E, 8. 


United States Patents. 

Alen nrous (Chloride [^Colloidal]. G. 11. von Iloesslc. 
Assignor to (Jiem. Eabr. von Heyden Act. -Ges., 
Radebeul. U.S. Pat. 740,855, Oct. 6, 1903. 


Jlorse Chestnut [jEsculus Ilippocustanum] ; E.ramination 

of the Seeds of ihe . E. Laves. Verb. d. Vers. 

DeuUch. Natf. u. Acizte, 1902, 2, 660—664. Ghem. 

Centr. 1903, 2, 1133. 

The dried seeds contain 8*5 per cent, of nitrogenous 
substances, 7-0 per cent, of “crude fat” (including the • 
bitter principles), 77.2 per cent, of extract-substances free ! 
from nitrogen, 4 * 7 per cent, of crude tibre, and 2 * 6 per cent. : 
of ash. The ash is alkaline, and contains about 26 par cent. ! 
of phosphoric anhydride and 56 per cent, of potas.sium : 
oxide. The nitrogenous substances are for the most part j 
soluble in water and sodium chloride solution. The “ crude ! 
fat ” can be separated by treatment with light petroleum 
spirit, into a greenish, tasteless, non-drying oil (yield, 6 per | 
cent, on the weight of the seeds), having an iodine value j 
of 108 ; and a brown resin, which is almost completely j 
soluble in alkalis, strongly reduces Fehling^s solution and | 
probably contains •«£8culetff. The 77*2 per cent, of non- j 
nitrogenous extract-substances consist of 50 per cent, of j 
insoluble carbohydrates, 14 per cent, of cane sugar, 13 per ; 
cent, of glucosides (mainly, aphrodHsciu, C52Hj2028), and j 


A holution of 3 paits of inorcuroii.s nitrate in 100 parts 
of water is added, with agitation, to a solution of 5 part.s 
of peptone, albumose, albumin, gelatin, »&e., in 100 parts 
of water, to which a solution of 1 part of sodium chloride 
in 5 parts of water has previously been added. Any 
precipitate formed may be dissolved by addition of 
alkali. On acidifying the resulting solution, a precipitate 
of colloidal mercurous chloride is obtained, which may be 
purified by evaporating its aqueous solution (which must 
be slightly alkaline), or hy precipitation with alcohol. Gol- 
loidal mercurous chloride is thus obtained as a white, or 
slightly grey pow’der, soluble in water or aleohol ; its 
aqueous solution is neutral and opalescent, and is precipi 
tatod by the addition of acid. — T. E. B. 

Alkyloxyalkylidene Esters of Salicylic Acid. J. Callscn, 
Elbcrfeld, Assignor to Farbesfabr. of Elberfe’d Co., New 
York. IT.S. Pat. 740,628, Oct. 6, 1903. 
Alkyloxyalkylioenb esters of salicylic acid, havina 
the general formula CftH 4 (OH)CO.OCH(R')OR, when; 
B, R' represent alkyl radicles, are obtained by the action i t 
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monohalogendiulkyl ethers on salicylutcs. These esters are 
colourless to yellowish liquids, soluble in the usual organic, 
solvents, the alcoholic solutions being coloured violet bv 
ferric chloride solution, and they exhibit valuable therapeutic 
(anti-rheumatic) properties. Ethoxyethylidene salicylate, 
.0011(0113)002115, obiaiiied by the action 
of a-mouochlorodiethyl ether on sodium salicylate, is a 
yellowish oil, which, on treatment with water, dilute acid, 
or alkali, decomposes into salicylic tcid, acetaldehyde, and 
ethyl alcohol. — T. E. B. 

Trivhloro-isopropyl Alcohol ; Process of Making E. 

Hofmann and O. Bonhoeffer, Elberfeld, Assignors to 
Farbetifahr. of Elberfeld Co., Xew Vork. LI.S. Bat. 
742,430, Oct. 27, 190.3. 

Thk compound obtained by the action on chloral of the 
addition compound formed from magnesium, a methyl halide, 
aud an ether, is decomposed, and the tricli loro-isopropyl 
alcohol (GCl, .011(011)0^3) isolated.— T. F. B. 

Cotarnine Phfhalatc, and Process of Making same. If. 
Vieth, Assignor to Knoll and Co., Ludwigshufen-on tlie- 
Khine. U.S. Pat. 742, .'>32, Oct. 27, 190.3. 

Cotarnine plithalab^s are prepared by the eombioatiou of 
cotarnine and phthalic acid ; the neutral phtluilate forms a 
a yellow, inicrocrystalline powder, of melting point 
102° — 105° C. (irregular), and decomposes rapidly, when 
being recrystalliscd,’* into the acid salt aud cotarnine. 

— T. E B. 

Trimethgl-cyclohexmoncarho.vylic Acid Ester, and Process 
of Making same. G. Merling, Frankfort, and K. Weldi*, 
Hbchst, Assignors to Earhwerke vorm Meister, Lucius 
imd Briining, lIuchst-on-Maiu. U.S. Put. 743,.305, 
Nov. 3, 1903. 

On condensing isopropylidene-ethylaceto-acetic ester with 
ethyl aceto-acetic ester, trimethylcyclohexeuone carboxylic 
acid ethyl ester is obtained as a colourless oil, of feeble 
aromatic odour, boiling point 140’ — 148 0. (10 mm. 
pressure), miscible with ether, alcohol, and benzene, but not 
with water. — T. E. B. 

Chlorides of Carbon; Process of Producing . E. J. 

Macbalske, Assignor to O. II. Lyon. U.8. I’at. 742,340, 
Oct. 27, 1903. XL A., page 1298. 

Metallurgical Process [Zinc, (Halciuui (Airbide,and Carbon 
Bisulphide^. (). W. Brown and \V, E. Oesterle. 
U.S. Pat. 742,830, Nov. 3, 1903. X., page 1297. 

French Patents. 

Bismuth Ovule; Preparation of Colloidal . Kalle 

et Cie. Fr. Pat. 332,980, .June 1 1, 1903. 

A SOLUTION of bi.smiith nitrate (c.</., in glycerin) is added 
to a solution of sodium “ lysalbinate ” or “ |)rofalbiuate ” 
(Ger. Pats. 129,031 and 133,587) in water. The precipitate 
is dissolved by the addition of a small (piantity of uu alkali 
solution, aud the liquid dialy.sed, and finally couceiitrated 
in vacuo. The same result is obtained by using “ bis- 
rauthose (this Journal, 1902, 1341) instead of the other 
albuminous compounds, and treating the resulting solution, 
while hot, with dilute alkali soluiions, and dialysing. Tho 
products are yellowish powders, easily soluble in water, 
and consist of colloidal bismuth oxide. — T. F. B. 

Sulphur [and Carbon Bisulphide] ; Process and Appa- 
ratus for the Extraction of , bg Continuous W orking. 

E. L.'Lalbin. Er. Pat. 333,094, June 12, 1903. VII., 
page 1292. 

Essential Oils from Flowers ; Extraction of * for the 

Manufacture of Perfumes. A. de Taube. br. Pat. 
332,968, June 11, 1903. 

Flowers are packed in a closed upright cylindrical vessel, 
where the perfume is extracted by means of a current of some 
compressed inert ga.s (e.^., carbon dioxide), which outers at 
the bottom of the cylinder, aud leaves at the top, passing 
thence into alcohol through a tube, the end of which is 


closed by some porous substance, so that the gaseous current 
enters in extremely attenuated streamlets. — T. E. B. 

Flowers; New Process for the Extraction of Perfumes oj 
. J. P. Serve. Er. Pat. 333,251, June 20, 1903. 

The dowers are eharged into a vessel provided with a 
tiibulurc at the bottom and another at the top. The top of 
the vessel communicates with tlu* bottom of another vessel 
of similar coustriiction, and so on throughout a series. 'Phe 
first vessel being tilled with flowers, ait the other vessids of 
the series are filled with a suitable volatile solvent of the 
perfume, eg., light petroltMim, carbon bisulphide, carbon 
tetrachloride or a<*etoiie, in which a solid wav or fat may he 
dissolved, if desired. A current of air is then passed 
through the series, entering below the dowers and carrying 
their perfume through the solvent li([uid contained in the 
other vessels. When the solvent has become sulKciently 
eharged with perfume, it is distilled oft aud the essential oil 
recovered.— J. E. B. 

XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Electro- Deposition in Photography. .T. Bieder. Zeits. f. 
Elektroehem., 1903, 9 , [47], 911 — 913. 

The possibility of a new direction in colour-photography 
is poiiited out, by the application of coloured electrolytic 
(Piposits, which can be obtained in various ways {eg., 
Nohili’s rings). The colour of these deposits is strictly 
dependent upon the condition of the electrode surface. 
Hence, if a negative were projected upon .a plate of sele- 
nium which was simultaneously made to nu'eive a deposit, 
a polychromatic print wouhl result. The author employs 
a more practicable material than selenium. A silver 
<laguerrotype plate is dipped in a solution of iodine in light 
petroleum spirit ; when the ^*arly reddish, or the later 
yellow tint appears, the plate is w^ashed in clean solvent 
and dried. A print from a negative is now made upon it ; 
a yellow plate is insolaied until the image just appears, un<l 
a reddish one is printed out to full blue. The plate is en- 
closed in a box over mereury heate«l to .50' C., development 
being arrested when a sharp, positive picture appears. 
After fixing and washing, the plan^ is madi‘. the anode in a 
solution of litharge in caustic potash, against a large-sized 
cathode, and momentary current.'* are sent through until tho 
coloureii deposits are satisfactory. This gives a poly- 
c.hromatie picture; but, of course, the colours stand in no 
relation to those of nature, ft was found that the brilliancy of 
the colours is enhanced by coating the developed dagaerro- 
type, before deposition, with platinum or gold. 

— W. A. 0. 

English Patent, 

Photo Mechanical Printing Surfaces ; Preparation of 

. AL Barricelli and C. Levi, Home. Eng. Pat. 

19,434, Sept. 9, 1903. 

A FHoroi.UAi'Hio negative, obtained and fixed in the usual 
manlier, but dritMl in the dark, is immersed in a solution of 
potassium or amraouium bichromate and alcohol, and again 
<lried ill the dark. It is now expose<l to light, film down- 
wards, on some reflecting aurluce, c.g., a silvered plate, and 
soaked in water, thus forming a positive relief picture or 
photoarchetype,” which may bo inked and used direct for 
printing purposes. — T. E. B. 

French Patknis. 

Photographic Plates ; Process of Sensitising . 

G. Selle. Er. Pat. 332,875, .June 8, 1903. 

See Eng. Put. 12,513 of 1903 ; this Journal, 1903, 1015. 

— T. E. B. 

Photographic Films with (Joliodion Basis; Process of 
Treating , to allow their Separation from the Mem- 

branes which they support. Soc. Anon. Plaques et 
Papiers Photographiques A. Lumi^re et ses Eila. Fr. 
Pat. 333,266, June 23, 1903. 

The invention relates to a method of removing tho film of 
a negative with a collodion support. It is found that thli 
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1308 


JOUBNAL OF THE SOOIBTY 

ordinary solventH of nitrocellulose, Mrhen dilated ‘with | 
water to a certain point, have no lunher solvent action, but 
cause the nitrocellulose to swell and become soft ; for 
instance, if a negative” be immersed in a mixture of 

alcohol (50 parts), ether (50 parts), and water (15 parts), 
the film can, after a short time, be very easily and safely 
peeled from the support. Fatty alcohols and ethers and 
acetone are suitable for this process, provided the solvent ' 
is miscible with water. — T. F. Jl. 


XXII.-EXPLOSIVES. MATCHES. Etc. , 

Kkratum. 

This Journal, 1U03, 1102, col. 2, line 23 from top (title), 
for “Drawn up,” read “ Determining.” 

English Patents. 

Explosives; Jmpts.in — — . T. R. (-uriis, A. C. Pearcy, , 
1). J. Metcalfe, and C. L. W. Smith, lioiidon, and A. F. ' 
Hargreaves, Roslin. Eng. Pat. 24,934, Nov. 13, 1902. 

The invention refers to u non-detonating safety explosive i 
of the gunpowder class, for use in dangerous mines. 'I'he 
ingredients are so proportioned that the carbon is converted ' 
mainly into the monoxide, thus reducing the temperature 
of the explosion. The potential, Itowever, remains much 
the same, since the loss of expansion by hetU is largidy 
compensated for by the increased volume of gas obtained. 

It has been found that the presence of carbon monoxide is 
not a factor of danger, as pri'viously supposed, providtal it | 
is produced in conjunction with non-iutlammable gases, 
such as carbon dioxide, nitrogen, ammonia, or water vapour, 
which protect it from contact with the air immediately after 
the explosion. For this purpose coitper sulphate and 
ammonium sulphate are added to the ex])losive, eiUier j 
mechanically mixed or as the doubh* salt. 'I'he explosive 
is prepared in two parts, and consists of; a. l*otassium 
nitrate (75 parts), charcoal (22*5 parts), and sulphur 
(2*5 parts). 5. Aminoniuin sulphate (33?, parts), copper 
sulphate (GGJ parts). Each of the foregoing mixtures is 
separately ground, and made into grains of any suitable size. 

A blasting pellet is then made by mixing a (85 parts) 
and b (15 parts), ami pressing the* sains into a compact 
form.— G. W, McD. 

Explosives; Manufacture of . (J, E. Bichel, 

Hamburg. Eng* Fat. 28,245, Dec. 22, 1902. 

See Fr. Pat. 327,808 of 1902 ; this Journal, 1903, 9()3. 

— T. F. H. 

French Patents. 

Explosives; Impis. in . A. Brock. Fr. Pat. 332,059, 

May 30, 1903. 

The explosives which are suitable for blasting, signalling, 
and other purposes, consist of variable proportions (py., 

1 — 5 )- of aluminium powder mixed with lead oxide or niiraie, 
barium uitrate or chlorate, or potassium nitrate or chlorate. 
For blasting purposes, a portion of the aluminium may be 
replaced by zinc or tin, which may be used in the form of 
an alloy with aluminium. A small proportion of carhon 
may also be added to assist combustion. (See also Eng. 
J’at. 2977 of 1903; this Journal, 1903, 7G0.)— T. V. B. 

Explosive; New . A. Verge. P’r. Pat. 332,882, 

June 8, 1903. 

The explosive consists of potassium chlorate (100 parts), 
potassium chromate (10 parts), sugar (45 parts), and bees- 
wax (9 parts). The three first ingredieuts are separately 
finely ground and sifted to the same size, and are then 
mixed together and thoroughly incorporated with the bees- 
wax, cut into small pieces. — G. W. McD. 

Safety Explosive. A. Choisy. I'r. Pat. 332,805, 

June 5, 1903. 

Claim is made for the use ff nitrate of urea, either alone, or, 
preferably, with other substances, as a safety explosive. A 
very low heat of decomposition is thus obtained — a point 
of particular importance in explosives of this class. An 
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exampD of such a composition is given as nitrate of urea 
(75 parts), ammonium nitrate (25 parts). — G. W. McD. 

Safety Dynamite ; Manufacture of . Westfalisch- 

Anhaltische Spreugstoflf - Akt. - Ges. Second Addition, 
dated June 18, 1903, to hr. Pat. 31G, 569, Dec. 5, 1901. 

The addition of metallic halides (preferably sodinm or 
poiassiuin chloride) to the explosive originally claimed, 
is said to increase its safety when used in fiery mines. 
(See Eng. Pats. 2G,G17 of 1901 and 3334 of 1902; this 
Joiinml, 1902, 1471, and 1903, 229.)— G, W. McD. 

Smokeless Powder and its Manufacture. Internal . 
Smokeless Powder and Chemical Co, Fr. Pat. 333,259, 
June 22, 1903. 

See Eng. Bat. 13,457 of 1903; this Journal, 1903, 963. 

— T. h\ B. 

[ IFo.r] (Compositions for Candles, Wax Matches, IFa.r 
Flowers. A. Berger. Fr. Pat. 333,204, .June 23, 

1903. X 11., page 1300. 

XXIIL-ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

English Patents. 

Photometers; Jmpts. in . E. A. Carolan, London. 

From the Geueral Electric C:),, Schenectady, U.S.A. 
Eng. Pat. 26,035, Nov. 26, 1002. 

'Ihe apparatus for measuring radiation consists in prirndple 
of a series of reflecting devices, so placed that each reflects 
radiations from the source of average intensity which would 
exist on one of a series of zones of equal area on the sur- 
faee of an imaginary sphere surrounding the source. For 
measuring light, a frame is eonstructed, supporting a 
number of mirrors in a circle around its source, tlie mirrors 
being semired at equal distances along the axis of symmetry 
and reflecting tlie light at right angles to the plane of the 
circh* on to a photometric screen, the diree.t rays being 
withheld from the scriicn. — J. !<'. B. 

Photometric Apparatus [Flicker Photometer^. J. K. Sirn- 
mance and J. Abady, Taiiidon. Eng. Pat. 4603, Feb. 28, 
1903. 

The principle upon which this ]'hotometer is based, is the 
following ; if the rays coming from two different sources of 
light, even of different colours, he allow’ed to fall upon au 
observing screen in such fashion that they overlap or coin- 
cide, and if some arrangement be fitted before the screen to 
cut off completely first one and then the other light (the 
alterations being made with sufficient rapidity), when the 
lights are of unequal intensity, the eye receives a blurred 
imago, but if the lights be equal, the two colours blend into 
a homogeni'ous tint. The essential feature of the appa 
ratus consists of a support carrying the observing disc, in 
, front of which is a rotating or oscillating plate provided 
with suitable perforations, the lights then being arranged 
at an equal acute horizontal angle with the plane of the 
screen, as in the table photometer. Another arrangement is 
to make the moving plate curry a “Ritchie” or a “Jolly” 
prism ; the lights then throwing convergent beams lying in 
a plane parallel with that of the screen, said beams being 
bent at right angles towards the latter by internal or ex- 
ternal reflection. In another form, two contiguous rect 
angular blocks of translucent paraffin wax, separated from 
one another by a sheet of tinfoil, stand on the moving 
plate ; these are diffusely illuminated throughout their 
masses by the two lights, which stand as in tho latter case. 
Other methods of arriving at a similar result are also men- 
tioned. In use, the two lights are either brought to equalit) 
by moving one of them nearer or further a>vay from tlu‘ 
screen ; or the second (gas) light is regarded as an inter 
mediate standard, and is brought into unison with the hght 
under test by adjusting its supply. In the latter case iht 
illuminating power of this intermediate standard is 
ascertained in terms of a recognised standard by means of » 
bar photometer fitted as a part of the table. — F, H. L. 
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Vacuum Tube for the Production of Spectra. F. () U. 
Goetze, Leipzig. Eng. Pat. 10,r,;i2, May 8, 1903. 

Tub canillary tube a (Fig. 1) is made separate from the 
main tube, and connected with it by a Hange </; the ends h 
and of the capillary are sharp, it being stated tliat this 


I, 



arrangement gives more distinct spectra. In a moditicatioii 
(Fig. 2), the end b^ of tlie capillary is fused on to d, thus 
leaving only one sharp end at b. — T. F. 13. 

INORGANIC— QCJALITA 71 VE. 

Hydr<).vyl **Ions**; The Iodo-7'annin Reaction for the 
Detection of — . W. V'uubel. Zeits. angew. Chem., 
1903, 16 , [ioj, 1073. 

On adding a crystal of iodine to aqueous solutions of tannic, 
gallic, or pyrogallic jicids in presence of certain salts, a deep 
red colour is produced, which soon turns to dirty brown. 
Th(; former is due to iodine as such, the latt<u’ to compound 
molecules containing iodine. The reaction only succeeds 
with alkaline bodies or such salts as separate hydroxyl, 
for the detection of which it is, perhaps, tlie most delicate 
known method. Several neutral salts giving the reaction 
are also enumerated, which are thus shown to undergo 
hydrolytic dissociation. Salts which react with iodine are 
excluded. — V/. A. C. 

fNORGANW-QUANTlTA TIVE. 

Vapour Densities ; Determination of at High Tern- 

peratures. F. Emich. Monatsh. f. Chem., 1903, 24, 
[9], 747— 7C4. 

Tiik author adapted Hunsen’s method of measuring va[»our 
densities by the rate of efflux of a gas through a minute 
opening to the same at high temperatures, by ii-ing porcelain, 
platinum, and platinum-iridium tubes, pierced by a tine hole. 
The temperatures ranged to I MXP C., and a few experiments 
were even made at 1900 . For nou-dissociable gases, the 
time of efflux squared, divided by the absolute temperature, 
equals a constant, was found to hold good.— L. F. (1. 

Sulphur in Coal and Cuke; Determination of . U. 

Nowicki. Stahl u. Eisen, 1903, [23], 1141. Chera.-Zeit., 
1903, 27 , [»9], Rep., 281. 

This process is a modification of I^schka’s method. One 
grnj. of finely powdered coal or coke is mixed with 2 grins, 
of a mixture consisting of sodium carbonate 1 part and 


magnesia 2 parts, placed in u platinum crucible ; a vertical 
depression is made in the mixed mass, the lower portion of 
the crucible heated to dull reducvss, and oxygen pu.sH‘d 
through the enicible lid. The mass is stirred with a plati- 
num wire every five minutes. The combu>tion is complete 
in fn»m 20 to 30 minutes. The coiiftmts are then extracted 
i with water, and the usual course followed. — C. A. H. 

1 

j Sulphur, Determination of , by means of Barium 

Pero.vide. IF. S(;hillbach. Zeits. angew. Chem., 1903, 
16, [45], 1080. 

'fo determine the sulphur in asphalt, bitumen, or other 
organic substance free in mi mineral admixture, thimuiterial 
is mixed with excess of barium peroxide and tired. The 
ash is freed from barium oxide and carbonate by means of 
hydrochloric acid, and the residual sulphate is weighed, 
'fhe n‘a<'tion between alkali and alkaline-earth peroxides 
and carbon can also be used for the reduction of metallic 
salts to metals. For example, with a liiiely-powdered 
mixture of barium peroxide, wood charcoal and cuprous 
ehloriile, reaction may be started by nn ans of a match, 
and it I hen proceeds by itself in a similar manner to 
Goldschmi<it’s “ihcrmifo” process. Metallic copper is 
formed aeeordinir to the tMpiution : -*I3;i( ).j -f C -l- 2CuCl 
Baf'l.. -t- CO.. + 2 Cu. If caleium carbide be used instead of 
charcoal, a larger proportion of metal is oluained, the re- 
action proceeding according to the eejuation : — 2i3a()3-t' 

Catj^ + GtJuCl — 2BaClo + CaCI._. -f 2C( ).^ + GCu. — VV. A. C. 

Nitrogen ; Determination of . Deniges. Hull, des 

Travaux do la Soe. de IMiarni. Bordeaux; through 
j Pliarm. J., 1903, 71,613. 

I Tiiic substance is heated with sulphuri*; acid and potas'^iuiu 
; oxalate until the liquid is (h'colodscd and reduciul to a small 
, volume; the residue is eoole<i, dissolvejl in water, and 
I exactly iieiitraliseil with soilium hydroxide. 'I'he uitrog»*n 
I is now present in the form of ammonium sulphate, and is 

■ determined either gasometrically by means of sodium 

I hypobiomite, u.MUg lor comi>arison a solution of aramoiiiutn 

: sulphate of known strength ; or in the form of ammonia 

I by boiling the li(ini(l with excess of caustic soda, and 

j titrating back with standard acid. Tlu^ method is claimed 
; to possess the advantage over KjeldahTs process, that no 
I distillation is required. — A. S. 

; Iodine; Separation of , as Cuprous Iodide^ from a 

j Mixture of A^lkali Chlorides, Bromides, and Iodides. 

; 11. Baubigny and B. Rivals. Comptes rend., 1903, 

I 137, [19], 753-756. 

I Tmc sedution is precipitated by excess of copper sulphate, 

' and a solution of potassium arsenite (containing about 
' three times as much potussiiim arsenite as there is por.as- 
' sium iodide present) is added, followed by a small quantity' 

' of ferrous sulphate. T'he wliolo of the iodine present is 
thus transformed into cuprous iodide. After standing 
j 10 — 12 hours, the liquid is tillered, ami the chlorine and 

■ bromine aiv determined in the filtrate by any of the usual 
I meihoils. The cuprous iodide is dissolved ru ammonia, 

! converted, by means of air or of hydrogen peroxide, into 
i cupric salt ; exce8.s of silver nitrate is added, then excess 
! of nitric acul ; the li([uid is boiled, filtered, and the silver 
i iodide weiglied. To avoid auy loss of iodine, the arsenite 

may be added to the original solution before addition of 
; copper sulpliate. In preseiiee of relatively large amounts 
of alkali chloride and bromide, the iodine results maybe 
low, irom the solubility of cuprous iodide in solutions of 
those salts. — J. T. I). 

Chromium from Iron and Aluminium ; Separation of . 

G. von Knorre. Zeits. angew. Chem., 1903, 16, 1097 — 
1107. 

A MKTHoi) for the separation of chromium from iron and 
aluminium can be based upon the fact that chromium salts 
in a solution containing not too large an amount of free 
sulphuric acid, can be oxidised to chromic acid by boiling 
for some time with excess of persulphate. It is best to use 
I ammonium persulphate for the oxidation, but the cora> 

I inercial salt must first be purified in the following manner: 

I — Ammonium persulphate freed from chlorine compounds 
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by recrystallisation is dissolved in water containing some 
ferric aninjonium sulphate, ammonia (or ammonium car- 
bonate) is added till the whole of the iron is precipitated, 
and the solution is filtered. The method of separation is 
carried out as folloAvs : — 'I’he solution containing the metals 
as sulphates, is treated in the cold with tin amount of the 
ammonium persulphate solution prepared as described 
above, crjual to 2 — 3 times that required for the oxidation 
of the chromium. Sufficient dilute sulphuric acid to prevent 
the separation of basic ferric sulphate is then added, the 
solution diluted to 300 c.c., and vigorously boiled for 
6 — JO minutes. After cooling to about SO"* C., a further 
quantity of ammonium persulphate (ubmit one-half of that 
added at first), and 20 c.c. of dilute sulphuric acid (sp. gr, 

1 ' 16 — 1 • IH) are added, the solution is diluted to 300 c.c., 
and boiled again for j.") — 20 minutes. The solution is 
then again cooled, excess of ammonia added, and the pr(‘- 
cipitated iron and aliimimum hydroxides filtered off, ami 
washed with water, 'fhe precipitate is dissolved in dilute 
sulphuric acid, ammonium persulphate added in amount 
equal to one-half tliat added at first, the solution boiled lor 
10 — I.*! minutes, cooled, and (ho aluminium and iron again 
precipitated by ammonia. In the united filtrates, the 
chromium is determined by acidifying, reducing the 
chromic acid to a chromium salt by soilium hisulpluti', 
expelling the excess oftnlpliur dioxide by healing, ami 
))recipitating the chromium by ammonia. 

Volumetric Determination of Jron^ Chromium and 
Manganese in I\Iij'tures.~-\\\ ooc portion of the solulion 
the iron is determined by reduction and titration witli 
permHUganate solution, whilst in another })oriion the 
chromium is oxidised hy persulphate, the excess of persul- 
phate completely destroyed hy boiling, and the eliromie 
acid determined hy reducing it to a chromium salt with a 
known excess of a ferrous salt, ami titrating the excess of 
the latter with permanganate solution. If manganese he, 
present, this is precipitated as hydrated peroxide on boiling 
with persulphate. The jirecipitate is filtered off, washed, 
dissolved in excess of a standardised solulion of ferrous 
sulphate, and the excess of the latter titrated with 
liermaiiganate solution. 

Separation of Iron and Chromium In/ means of Nitroso- 
^-jiaphthol (see this Journal, 1»87, 3S4 ; 1888, 236). -As 
the result of further cxjicrieuce with this method, the author 
draws attention to the lollowing points : — The precipitation 
of the iron must he effected in the cold, and tlie precipitate 
of ferric nitrosonaphthol must Vk* filtered oft after standing 
for from 8 — 10 hours in the cold. It is best to prccijiitufe 
the iron in one portion of the solution by nitroso-iS-naphthol, 
and in a second, the iron and ehroinium together liy 
ammonia, and to take the amount of ehromium hy 
difference. — A. S. 

Tni in Tailings and Slimes ; DcierminaHon of , (j. L. 

Mackenzie. Inst, of Mining and MeluIl.,Nov. 19, 1903. 

From 1 to 5 grnis. (according to the amount of tin present) 
of the finely-powdered ore aiv heated for about 20 inimiti s 
(longer if tungsten be present) with at/va reguty hot water 
is added, the mixture is filtered, and the residue is washed 
well w’ith hot water. If tungsten or silver be present, the ' 
residue is then digested for 10 minutes with warm, dilute 
ammonia solution, and washed well on the filler with the 
same reagent. It is then dried, detached from the paper, 
and the latter burnt. The stannic oxide in the residue is 
now reduced to tin hy heating to dull rediM‘ss for 40 
minutes in an atmosphere of coal gas. After cooling, the 
material is heated nearly to boiling for 20 minutes with 
strong hjdrochloric acid and about 2 c.c. of a 10 per cent, 
solution of permanganate, a further drop or two of perman- 
ganate solution being added towards the end. The solution 
is filtered, partly neutralised with sodium bicarbonate, 
and the tin precipitated by sulphuretted hydrogen. After 
standing for some time, the stannic sulphide is filtered off, ; 
washed well with ammonium acetate solution containing a ; 
little free acetic acid, dried, and the paper containing the 
precipitate burnt ; the ash andPf recipitate are covered with 
a few drops of nitric acid, dried, and strongly ignited, and 
the stannic oxide is weighed. — A. S. ' 


Arsenic in Malty Beer^ and Foodstuffs; Detection and 

Approximate Determination of Minute Quantities of . 

W . Thomson, Memoirs Manchester Lit. and Philos. 8oc., 
47 , [C] ; Chem. News, 1903, 88 , 228—231. 

In the report of the Joint Committee of the Society of 
Chemical Industry and the Society of Public Analysts (this 
Journal, 1902, 94), it is recommended that a piece of wnre 
gauze be wrapped round the tube which receives the arsenic 
mirror, at the point at which it is heated. The author 
, claims, however, that more distinct and reliable mirrors are 
obtained hy heating the naked tube. Gautier’s view (this 
Journal, 1902, 1472) that it is advantageous to cool the 
portion of the tube on which the mirror is deposited is eon- 
firmed, but the author considers the best results are obtained 
by allowing water to drop rapidly on to a piece of tissue 
paper, 3 or 4 inches long by J inch wide, folded iu the 
centre and hung over the tube. — A. S. 

Iron and Phosphoric Acid in Waters; Separation and 

Determination of . H. Causse. (Joinptes rend., 1903, 

137 , [18], 708—710. 

The iron and phosphoric acid present in natural waters are 
in combination with the organic matter, and cannot be pre- 
cipitated in the ordinary way. In order to decompose the 
complex compounds and precipitate the iron and phosphoric 
acid, the aiithv>r recommends the ehloro-mercurate of p- 
aininobenzene sodium sul|)honate, the active couhtituent of 
which is mercuric chloride ; lliis compound oxidises and 
precipitates the iron as sesquioxide and the phosphoric acid 
as m(‘rcurio phosphate ; as a re.sult of the oxidation of the 
iron, mercurous chloride is also preci])itated. Two or three 
litres of the water are treated with from U’6to0'8grm. 
per litre of the chloro-mcrcurate and stirred vigorously. 
The salt j>artially dissolves, hut the liquid does not become 
clear until the precipitation of the iron and phosphoric 
acid is complete ; this requires a period of 24 to 36 hours 
or longer at rest. The supernatant water is then decanted 
off; the precipitate is collected on a filter, washed and then 
transferred to a lube and treated with hydrochloric acid. 
If the water were i)ure, the solution in hydrochloric acid is 
clear, but if contaminated, a residue of mercurous cliloride 
remains undissolved. The mud solution is evaporated, and 
tile residue is dried and ignited with 1 grm. of dry sodium 
carbonate. The muss is then treated with nitric acid, dried 
and calcined to convert the iron into oxide, and then 
extracted with water, which dissolves the phosphoric acid, 
whilst the ferric oxide can he filtered off. — J. F. B. 

Cast Iron; Methods of Determining the Constituents 

of . Herbert F. FitJd. J. Anitr. Foundry men’s 

Assoc., 11 , [2]. [F.O. Box 432, New' York City.] 

April, i9u3. 

Tins is a compilation in jirccise detail of the methods now 
in use in iron laboratories in America. Jt was prepared 
by the author for the INIelallurgical Section of the above 
Association. 

XXIV.-SCIENTIFIC & TECHNICAL NOTES. 

Radium’, Sciniillatio?i of Zinc Sulphide Screens produced 

by , reririjicd hy Electric Discharge. T. Tornmasina. 

Compies rend., 1903, 137 , [19], 74.') — 747. 

Scintillating screens, left for some time in a dark place, 
one glued against glass and the other naked, shewed after- 
wards phosphorescence, but not scintillation. After being 
electrified a few times positively or negatively aud discharged, 
and still more after several alternately positive and negative 
charges, they acquired the power of gciotillation, the naked 
screen in a much higher degree than the other. The action 
appears to he entirely one of surface, and to have an 
electrostatic origin. — J. T. D. 

Electrolysis of Water ; Contribution to the History oj 

the . A. Neuburger. Ber., 1903, 36, — 3.574. 

The credit of the discovery that the sole products of the 
electrolysis of pure water are hydrogen and oxygen ie 
generally assigned to 8ir H. Davy, whose work on the 
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subject appeared in 1806, but the author claims priority 
for a Berlin chemist, P. L. Simon, who made the discovery 
in 1801, and whose work was published in Gilbert's Vunaleii 
1801, 8 , 41, 492 ; 9 , 316.— A. S. 

Spectroscopic Method; Luminescence at Electrodes ^ and a 

New Werner von Boltm. Zeits. Elektrochem., 

1903, 9 , 013—922. 

WiiKNau are is struck at llo volts hetween u carbon as 
positive pole and dilute sulphuric acid surrounding^ a copper 
negative, the carbon glows in a multitude of minute scintil- 
lations, and is found, when taken out, to have a highly 
polished, non-blackening surface, [f the carbon he made 
negative, a dazzling white light, yielding a coutinuous 
spectrum, results. On substituting a rod of copper for the 
carbon, as cathode, a fine blue luminescence arises, which 
gives essentially the Rpectrum of copper ; the cathode 
becomes corroded, but does Jiot fuse. This etfect can he 
studied either by applying a platinum cathode to a solution 
of the metal, or by using a wire of tlie metal itself as 
cathode in dilute acid. The method and apparatus used by 
the author for examining the s[iectra of metals produced 
by this method are desci ibcd. 'J'iie spectra mostly resemble 
those obtained by sparking, but arc richer in lines and free 
from admixture of air-spectra; on the other hand, they 
usually show IT o .and, when a platinum cathode is used, 
faint lines of this metal. — W. \. (J. 

E/lainentous Cavhon ; .4 Variefj/ of . (Constant au<l 

If. JV'labon. Comptes rend., 1903, 137, [l'*i> 7()6~-7o8. 

Iv th(‘ maniihicture of metallurgical coke by tlui carbonisa- 
tion of coal in open furnaces, especially thoM‘ of the older 
type, there are found in the mass of the coke, filiform 
deposits of carbon, which by interlacing of the fibres have 
the appearance of wool. In the form of fnrnact^ in which 
these deposits are specially found, the air admitted by holes 
in the door, maintains the combustion of the gases, and the 
fia nes are concentrated towards the opening in the roof. 
Ill the zone near this opening the maximum temperature 
exists, and it is here tliat tlie deposits of filamentous carbon 
arc. most prevalent. Each thn^ad is attached to a fragment 
of coke, and the general direction of tlie threads lies in the 
course of the current of gases. I'lie surface of the fragments 
bearing the threads appi'ars to be saturati^d with tarry 
matters, from which the filamentous carbon is probably 
produced. The filaments vary from 5 to 8 cm in length ; 
some of the filaments are grey, and have the appearance of 
being coated with varnlsii; otlier.s are pure black. At 
various points are observet] small hluek specks, which are 
compo-sed of bundles of very fine filaments, apjiarently 
originating from some of the larger filaments. — J. E. B. 

Manganous and J'lUi^istic Acids ; A Comple.r Double Salt 
of . A. JnU. Ber,, 1903. 30, 3619-3622. 

To a boiling solution of 100 gnus, of sodium tungstate in 
loo c.c. of w'ater, .5 grms. of manganese sulpliate dissolvet! 
in 10 c.c. of water were added, folIoAved, with stirring, by 
14 grms. of sodiniii persulphate. B iding was contiimed for 
about ^ hour, Avater being added to replace that lost by 
evaporation ; the deep red solution was diluted w'ith an 
e(|nal volume of water, and filtered with the aid of the pump. 
On slowly cooling tlie filtrate, red crystals separated; these 
were filtered off, with the aid of the pump, and pressefl w'ell 
betAveen filter paper. Anaij'sis of the crystals indicatcil the 
composition, 3Xa20. 5 VVO_t. MiiO.,. ISIT^O. The new salt is 
tolerably easily soluble in hot Avater, but the solution decom- 
poses on long boiling, and also, though more slowly, in the 
cold, manganese peroxide being separated. The salt AA’ill 
not crystallise from water, but doe.s from a solution of 
sodium tungstate, and this leads the author to consider it as 
a double salt of sodium-raauganese tetratungstate and sodium 
tungstate, of the constitution Mid'’ (W(.) 4 Nu) 4 .N%VV 04 . 
The solution of the salt gives precipitates with solutions of 
metallic salts. Polytung.state8 and metatungstates, when 
treated, in the manner described, Avith manganese sulphate 
and persulphates, also give red solutions, from which 
crystallised salts can he obtained. — A. S. 


Magnesium Amalgam ; Emplogment of in Organic 

Chemistry. E. Mennier. Comt)te8 rend., 1903, 137i 
[18], 714—716. 

I) iphcngl methane can he prepared by the intiTactioii of 
1 atom of magnesium, in the form of amalgam, 1 mol. 
of benzyl chloride, luul I mol. of iiionohromobenzene. 
Ethyl malonate. eomhines w ith m ignesium in the form of 
j amalgam, yielding aderivative, '( )t))., : GH.Mg.CH : 

(COOC-.H;,).,, from which Avater regenerates ethyl malonate 
'riiis magnesium derivative reacts Avith ethyl iodide, yielding 
the mono-ethyl derivative of ethyl malonate. Magnesium 
amalgam confines its action solely to the -Cl group of 
ethyl malouato, and has no action on the ester function of 
the latter. Tlie organo-magnesiiim haloid compound.s are 
I slioAvn h}' the author to combine first Avith the -CU.,- group 
rd‘ ethyl malonate, yielding organo nrignesinm haloid 
derivatives of the latter. See imhirily, however, they react 
on the ester function, as has been sh iwn by \'alour, pro- 
ducing the bi-tertiiiry glycol, or rather the dehydration 
product of the latter. — .J. B. 

(htrhon Tetrachloride irith Cfihrobeuzene ; ( 'ondensatiori 

of .by the Erirdel and Craffts Jtcact ion. .J. F. Xorris 

[ and \V. (J. Twleg. Atner. ( iieni. ,1., 1903, 30, [7)], 

I 392—399. 

I WiiicN earhoii tetrachloridi' is condensed AvIth cliloro- 
: himzene by the Eiieilel and (Irattts reaction, only two of the 
j chlorine atoms of the tetrachloride are replaced by benzene 
' rings, Avith the production of a mixture of ilicblorobenzo- 
i pbenoue chlorides, Avhereas wlum the tetracbloride is con- 
J densed with benzene, three chlorine atoms are disiilaced and 
i triphenylebloromethaiu' is produced. 'I'ho mixture of 
j dicliloroketone chlorides cannot l)i* separated into its eom- 
I ponents, owing to their ]>ro\imatin)oiling points ; it is neces- 
sary' first to convert the chlorides into the eorrespon ling 
diclilorobonzoplienones. This is t'tfeeted by treating the 
mixed chlorides with concentrated suljiburic acid, in Avhieli 
they are slowly solulile, wifli elimination of liydrochloric 
acid, and pouring the sohilioii into wat(*r. The dichloro- 
ketones are then extracted with liglit poti'ohfum spirit, which 
dissolves everything except the di-;>- (4.4') diehloro- 
benzophenone. From an alcoholic solution of the portion 
soluble in piitroleum, crystals of the o-p- (2.4') di- 
clilorobenzoplumono are separated, leaving an oily residue 
Avhieh is probably a third isomer (2.2') of diehlorobonzo- 
pheiioiie. The o-p-dichloroketone may also he isolated 
I by distillation under rednred pressure after the removal 
j of the di para compound. — J. F. B. 

I Fluorescence of N aphtkalic Anhydride and some of its 
Deriratires. L. Franceseoni and G. Burgcdlini. Gaz. 

1 cdiiin. ital., 33, [-]* l-‘9-”l'h3 ; Chem. Ceutr., 1903, 2y 
I [21], 1181. 

Tub authors have previously (ih's Journal, 1902, 1327) 
j expressed themselves in favour of Meyer’s theory of 
j fliiorescenee, and they still iiiaiiitaiu that the fact that 
naphtlmlic anhydride tluoresces, whiUt phthalic aidiydride 
does cot, IS not satisfactorily explained by Hewitt’s theory 
(this .Journal, 1903, 127). 'I'hey consider, liow’ever, that 
Meyer’s tlieory requires extending, since tluorescence appears 
to be dependent uot only upon the presence of a special 
fluorophoiic group, but also upon the nature and jiositiou of 
j substituting groups. They have previously shoAvn (loc. cit.} 
that the electro-negative groups, Oil, CM, Br, I, NOo, cause 
a diminution of fluorescence, and it is probable that electro- 
positive groups act in the reverse manner, as most amino 
derivatives show a much more inten.so fluore.scence than the 
! corresponding hydroxy derivatives. — A. H. 

Terpencs and Compounds containing the C-ff Group ; 

Reactions of Mercuric Acetate towards . L. Bal- 

biano and V. Paolini. Ber., 1903, 36, [1 1J> 3.'>75 — 3584. 
(See also this Journal, 1902, 1293.) 

In continuation of their previous work, the authors have 
proved that the body C,oTIio 0 . 2 , produced by the action of 
mercuric acetate on lievo-pinene, is a hydroxy-derivative of 
A^-meuthene-2-one. Dexiro-pinene under similar con* 
ditions gives the same oxidation product. 
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Camphene . — On treating 1 mol. of camphene, dissolved 
in light petroleum Kpint, with a saturated miucous solution 
of 2 inoJs. of mercuric acetate for :iO days, the crystulliiin 
body Cioni,jiO(HfiCyi..,Oo)2, melting at 188”— 189^ C., is 
obtained, b'rom this, a chlorine compound, Ci„iri(jO(IIgCl)2, 
can be produced by the action of sodium chloride, which ; 
softens at 150® ( but does not melt below 250^ C. The i 
acetate, when suspended in dilute hydrochloric acid, is 
slowly decomposed by sulphuretted hydrogen, camphene 
being again produced. The chloride, on energetic reduction, 
likewise yields camphene. As stated in their previous : 
paper, bodies eontainiug the propenyl, Clh,.CH:CH, group 
are oxidised by mercuric acetate, whilst those containing i 
the allyl, CH2:CH .dig, grouping form an additive com 
pound with mercuric acetate. This behaviour can be 
utilised as a test, as follows. 5 c.c. of a saturated solution 
of mercuric acetate are shaken with a few drops of the 
substance dissolved in a little benzene. With bodies con- 
taining the propenyl group, the characteristic Icallcts of 
mercurous acetate appear iu 15— 15 minutes. With those; 
containing the allyl group, the liquids separate clearly from ' 
each other even after a few days. The additive bodies have 

the general structure R.C3H5<|J®^ afLOo, ^ mixture 

of t\yo isomers is usually formed. By treatment with 
alkali chlorides, in eciuivalent amounts, they arc converted 
into the corresponding chlorides. On replacing the mer- 
cury radicle with hydrogen by reiiuction, water is split off, 
and the original compound reproduced. — F. S. 

Eukatum. 

This Journal, 1903, 1021, col. 1, line 18 from bottom, /or 
‘‘ Allen” read Allan.” 


ducts of the Coal-tar Dyestuff Manufacture. II. Triphen) 1- 
methane Dyestuffs. III. Anthracene Colours. IV. Acridine 
and Quinone-imido Dyestuffs. V. Indigo, VI. Dyeing 
and Printing ProcesseH. VII. Sulphur Dyestuffs. VI 11. 
Azo Dyestuffs. IX. Dyestuffs and Compounds of Different 
Composition ; Dyeing and Printing Methods. X. Pharma- 
ceutical Products. 


Crabe Itrport. 

L^GENERAL. 

FuANCK ; TiiADB OP , WITH THE UNITED KINGDOM. 

Foreign Office Annual Series, No. 3101, Oct. 1903. 

Return showing Value of certain Articles of Import from 
the United Kingdom during the Years 1901 - 2 . 


Articles. 1901. | 1902. 


C £ 

<'<>iil (», 781.000 r»,2at,ooo 

Chemiciils ami chomical inaiiuri s <j:i7,00U S0:i,000 

<- oppt-r .‘l«)7.00i» 287,000 

Iron, cast iron ami sn>(;l ■107,000 j 274,000 

.Skins, dressed 017.000 097,000 

Jndia-ruldier K<>ods 400,000 88.'5,000 

Pottery, glass and eryshi I wares 1 214.000 190,000 

Kublier 847,000 I 479,000 

Coal-tar t 240.000 .8-18,000 

Haw liides and peltries ; 287,000 i 858, "00 

heather goods and drCvSsc'd peltries j i08,000 104,000 

Paper, hooks and prints 1 207,000 ' 280,000 

Total of all arLicl(‘s 21,087,000 22,ti72,00l) 


JBook£(. 


Return showing Value if certain Exports from France to 
the United Kingdom during the Years 1901-2. 


Ukber die Basischkn Eigknschaftkn des Saukrstofi s 
DNU Kohlknstopps. Vou Dr. Junius Schmidt. Ver- 
lag von Gebriider Borutraeger. 1 1, Des.sauerstrasse 29, 
Berlin, S.W. Price M. 3.20. 

8vo volume containing 111 pages of subject-matter; with 
a table of contents. The subjects treated of under the 
above title are as follows : — The Basic Puopkkties op 
Oxygen. I. Introduction. II. Salts of Tyrone and T)i- 
meihylpyrone. III. Founding the Oxonium Theory of 
Collie and Tickle, by A, v. Baeyer and Villiger, IV. iVz- 
oxoniura- and Azthionium Salts. V. Carboxonium- and 
Carbothlonium Salts. VI. Physico-chemical Studies on 
Polyvalent Oxygen. O.v the Ba-sic PuoPEUTits of 
Cahbon. 

Fortschiutte dkk Thelufakbenfaurik ation und 
veuwandteu Indu.striezwkige. An der Ilaml der 
systeniatisch geordneten und mit kritischeu Anmer- 
kuDgen verschenen Deutschen Rcichs-Patente. Dur- 
gcstellt von Dr. P. Fuikdlakndku, Vorstand der chem- 
ischen Abtheilung des k. k. tcchiiologischeii Gewerbe- 
museums in Wien. Seebster Theil. 1900-1902. Julius 
Springer’s Verlag, Berlin. 1904. Price M. 50. 

Large 8vo volume containing 1324 pages of suljcct- 
mutter; 19?, pages of index to German patent nambers in 
Vol«. 1. to VI. ; 1 page of numbers, with index to American ! 
patents ; J page of numbers, with iudex to English patents ; | 
a little over I page of numbers, with index to French ; 
patents. Then follows an index of patent applications, ; 
including those refused and withdrawn, filling 3} pages. | 
After these come the alphabetical indexes of names of | 
patentees and subjects of patents, filling 26 pages. The ; 
body of the work is composed as follows: — ('ommencing j 
with a brief preface, a table of contents follows, after j 
which comes a brief history of the advance made iu the 
production of intermediate products for the coal-tar dy estuff 
industry, filling about 14 piiges. The remainder, forming 
the bulk of the work, is cyjyoted to full reports of the 
patents, practically copies of their specifications. The 
branches represented by these specifications under the 
general subjects are tie following : — I. Intermediate Pro- 


Art iclos. 


1901. 


C 

Sujear. raw .8,0SH,(Xio 

l)n*ssed skins 1,099,000 

Leather and dressed peltries 1,4'21.«I00 

Copper and copper ore 7,80,0(M) 

Hrandy, spirits ami liqueurs 894,000 

Haw hides and peltries 1,17.'), 000 

Sugar, retined , 970,090 

Pottery, glass and crystal wares | 804,000 

Chemicals | 098,000 

Paper, books and prints j 8t8,00o 

Oils, essential I 170, 000 

„ other I 224,000 

Caoutchouc and giitta-pcivhji | 225, OOO 

„ manufactures of ' 70,o()0 

Margarine ' 9.5, 000 

Perfumery 141,000 

Total of all articles 48,029,000 


1902. 


C 

1,0015,0(10 

1 , 81 ) 2,000 

1,82-4,0(10 

5-5.5,000 

990.000 

1,070, 0(H) 

620.000 
821,000 

588.000 
818,0(H) 

179.000 

190.000 

82.5.000 

111.000 
181,000 
142,000 

51,204,000 


Beegju.m; Trade of- 


IN 1902 . 


Foreign Office Annual Series, No. 31Q4. 

United Kingdom. — Though the imports from the United 
Kingdom iu 19u2 had an increase in value of 584,600/., 
the quantity showed a decrease of 72,211 tons. The totals 
were 1,241,424 tons, with a value of 1 1,3.50,800/., a decrease 
of 5*5 per cent, and an increase of 5*4 per cent, respec- 
tively. Among the chief contributors to this increase in value 
were resinous aud bituminous aubstauees, 300,000/. ; raw 
cotton, jute and silk, 280,000/. ; dyes, paints and chemicals, 
100,000/. Coal, on the other hand, showed a marked 
decrease (100,000/.), probably owing to the competition of 
German coal at very low prices. Machinery decreased by 
50,0011/., and flax and other yarns, cast iron, indigo ami 
vegetable substances by from 30,000/. to 40,000/. in each 
case. The exports to the United Kingdom likewise showed 
a decrease in quantity with an increase iu value, the totals 
being 1,246,878 tons, or a reduction of 41 per cent., 
with a value of 14,356,040/., or a rise of 4*9 per cent. 
The exports of raw flax increased in value by 280,000/. ; 
wool and flax yarns by 520,000/. ; ^lass by 140,000/. ; metals 
(steel in all states and wrought iron) by 320,000/. ; and 
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hops by 50,0001. Oq the other baud the su^^ar trade, 
owing to the smaller acreage under eultivation, the bad 
crops and the import duty levied in the United Kingdom, 
showed a diminution of nearly 800,000/. and that in raw 
hides fell by 130,000/. 

Canada. — The rise in the imports from Canada of vege- 
tables and wood-pulp— that in the latter being very re- 
markable— was more than counterbalanced by the heavy 
fall in the importation of corn. The export returns are 
also unfavourable, owing to the immense falliug-ofp, to 
the extent of over 200,000/., in raw sugar. Some slight 
compensation for this loss is to he found in the improve- 
ment of the glass export trade by 00 per cent. The new 
market found in Canada for machinery, papers and chemicals 
was also steadily enlarged. 

India, — The imports from India increased in value by 
20 per cent., owing to the large trader in raw cotton, dyes 
and oil seeds, lu the cement industry, the export trade 
did not show much sign of improvement as regards value, 
hut in the matter of volume it continued to grow, and 
tsliowed an increase of 10 per cent, as compared with that 
of 1901. In this development the enormous demand from 


: the United States, amounting to 110,661 tous as compared 
with 67,633 tons in 1901, and increased demands from 
Cape Colony and Canada, played the chief part. The 
exportations of both rjiw and relined sugar sank very 
considerably, more especially those of the former, which 
were in quantity only half those of 1901 and a third of 
those of 1900, the year of their zenith. As compared with 
1901, the value of the raw sugar exported to the United 
Kingdom fell by 560,000/,, and of that sent to Canada by 
200,000/. 'fhe chief causes of this were; (1) The 
reduction of the acreage under cultivation ; (2) the poor- 
ness of the yield, which was 17 per cent, inferior to that of 
1901 ; (3) the early sharp frosts, which affected the 
quality of the b»*etroot crops. In the exportation of 
chemical products a reduction of 6 per cent, in amount 
took place, the most important factor being carbonates of 
soda, the trade in which went down about 15 percent. The 
glass exports were well maintained, an<i surpassing in value 
I those of 1901 by 440, OOo/., regained the high position they 
held in 1899. This increase was chiefly due to large 
orders from China, Japan, Canada, the United States and 
'rurkey. 


Beloiax Tmtort.s fkow British Coi.omks for lOol -02. 
Foreign Office Anniuil Series^ No. 3104, Xoi\ IDO.'h 



Australia. i 

(’anada. 

(’apo 

(A»lony. 

Ltd 

a. 

Straits Settlomonts. 

Articles (Quant il ies). , i 


JliOl. 

ltH»2. 

1901. 

1902. 

1901. 


I'.tOl. 


1!>(H. 

1902. 


Tons. ' 

'I'ons. 

Tons. 

'Pons. 

T<M)S. 

Tons. 1 

'I'ons. 

Tons. 

Tons. 

'Pons. 

C/hemicals 



344 

401 



*10 

"l2 



Ccxjoa 









1 

1 

i.ilfi ! 

1,3.30 





7..“, 7 

*482 

1 

”22 


7 i 

33 





DyestutTs 

30U i 

.34 

*511 

'*31 



3.742 

8,297 

572 

471 

Lard and tallow 

127 ! 







’i,50 

Lead 

7.842 i 

8,700 



• • 



l’,201 


Manure 


.. 


. , 

2.0.30 

.5330 

44.5.58 



Minerals 

48,788 1 

30, '^29 

.3.907 

476 


• • 

2.3,80.5 



Oil, .seeds 

. ! 442 

140 

2.924 

1,209 

. . 


12 4.707 

153,8.34 



Oil, calio 

. ro.'i i 

217 

5,81. 5 

3,257 



1 ..59 4 

1,1 >.30 
128 


.. 

Oils, vegetable 

233 i 

31 i 

: 237 




20.5 

* *25 

i "54 

i 

lluhlxtr 

8kins 

I i 

.n.ooi 

1G8 





24 


Unprepared 

Prenaied 

. ' 3,18 t 1 
. ; 52 1 




314 

5.5f> 

.31 

1 

Starcli 

. . . 1 


'oss 

10‘,840 



• • 


147 


Wood pulp 

. .. ' 




* ' 





BKi.tiiAN Exports to British Coi.oniks for 1901 2. 

Foreign Office Annual Scries, No. 3104, Nov. 1903. 

Aus(rali:j. C:irmda. (’ape Colony. India. Straiis Sottlemrnts 


Articles (Quantities). 



1 1901. 

1902. 

1 J>01. ; 


I Tons, 1 

Tons, 

1 

Tons, I 

Candles 

. t 788 

340 

i(;..5i6 1 

Cement 

. i 3,904 

.">,383 
2,5i »0 

Chemicals 

. i 013 

,524 1 

Coal 

8.800 

1 4,000 

1,'vOO 1 

Copper and nickel 

1 23 

154 


Drills 

;599 

0.50 

;><) ' 

IJycstiilTs 

Gl.ass : — 

32.8 

4! >2 : 

1 .05 L j 

Window 

4.198 

4,7! 4 

6 680 

Unclassitled 

L727 

1,9.50 ! 

546 

Iron and steel 

8,810 1 

10,84.3 ! 

.344 

Lard and tallow 


1.00.3 : 

20 

Manure 

' 5,757 

L707 

MineraU 

131 

330 

Paper 

1,983 

1,141 

183 

Pottery and earthenware 

22 

9 

2 

Resins 

Skins . 



251 

5 

Unprepared 

Prepared 

•Jl ' 


Starch 

1 21.1 

89 

26,545 

Sugar 

Sulphur 

. 1 46 

6 


, . 

9 

Zinc 

; 1 1*468 

1.598 

809 


1902. 

lt*oJ. 

1902. 

1901. 

1902. 

1901. 

1902. 

'Pons. 

i T<»ms. 

Tons. 

Tons. 

To>is, 

Tons. 

Tons. 


;{ 42 

15>4 1 

42 4 

.364 I 

104 

65 

24,173 

6 791 

9 862 : 

7..57 4 

6.08.5 1 

1,603 

1.94.3 

870 

1 .676 : 

13J 1 

l.!M)7 

4jt5 ; 



.’^,750 



10.7 8.5 > 

11,91.5 





26 

41 


, . 

76 

623 

6 48 , 

1!> 

21 

ioo 

54 

513 



2,37>! 

2, .587 

96 

116 

9,1 .5.5 

]- 1.050 

1,048 I 

4,1 !>2 

4.4^^ 5 1 

702 

428 

717 

2.818 

2,436 1 

651 

428 

3,160 

6,867 

8.385 : 

93.024 

65,633 i 

1,909 

.5,697 

56 

! .500 

*247 



•• 


*898 



1*. 6,8.3 

4,20.3 ' 


" 4 

.391 

‘ '37 

”74 

l,4s.3 

1 ,525 

"68 

129 

3 

i 127 

209 

542 

444 

650 

279 


: 34 

1.S6 

42 

23 


•• 

470 

! 




. , 


49 

i 




. . 

• . 

04 

1 1.37 

'ioo 





1,670 

1 


’^4 

4,i37 ! 

"l6 

“42 

9 

1 ’^7 

*108 , 




. . 

439 

108 

5.36 

49.3 ' 
1 

*517 ' 

’i4i 

461 
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Bkloiam Impouts from and Exports to United 
Kingdom during 1901-02. 


Foreign Office Annual Series ^ No, 3104, Nov. 1903. 



Imports. 1 

Exports. 






Al'llClt'S. 



1 



1901. 

1902. 

1901. ! 

1902. 


'fons. 

Tons. 

'Tons. : 

Ton.s. 

Candles 

3S] 

326 

8.3 

10.8 

Chemicals 

3.3,813 

.38.159 

64,386 

57.692 

Coal 

756,041 

626.361 

43,802 ' 

60.199 

Cocoa 

570 

729 



Coke 1 

5,9.56 

72 j 



0)pper and nickel 

2,7.37 

2,857 

243 

165 

Drugs 

1 .765 


3,11.6 

2,760 

DyestulTs (except indigo) 

10,685 

13..7t7 1 

8.484 ■ 

7.8<«2 

Glass 



75,927 

92,187 

Gunpowder 



9» 

1.32 

Indigo 

85 

21. : 



Iron and steel 

6t.f>l6 

.76,316 

87,754 

1.38,678 

Lard and tallow 

5..VH 

5.049 

.3,14.7 

2,72.3 

Lead 

1.618 

■J,!»S8 1 

2.472 

4.43.7 

Manure 

9:i9 

164 : 

5..36I 

10.825 

Margarine 



244 

485 

Minerals 

10.5,700 

127,241 , 

399,365 

387,675 

Oak bark 



.3,944 

4,667 

Oil seeds 

6,899 

.7,111 ! 



Oil cake 

6,S90 

7.867 '■ 



Oils, V!‘getal)le 

11,7.57 

1.3. 16t 

1.3.450 

1 1 ,455 

Paper 

1.409 

1.461 

15,019 

1.5,161 

Pottery and eartlietiware 

498 

.781 , 

102 

147 

R ‘gs 

7.185 

6,270 1 

10.242 ! 

1 1 ..388 

Resins and bit ninen .... : 

111,367 

141,699 ' 

4, .791 

4,809 

Rubber 

291 

148 

619 

86.3 

Salt 

22.411 

26.552 



Skins, taiine 1 

764 

722 

627 

516 

„ miprepari'cl 

5,089 

4,608 

9.767 

5,992 

Soaps 

2,202 

2,482 : 

.38 

44 

Starch 



7,064 . 

7,.737 

Sugar, red lied ' 


( 

2.3.S21 ! 

8.7K9 

„ unrefined 

J 982 

810 1 

97.352 1 

32,441 

Syrups and molas.se, s. . . 

.325 j 

2 o<; 



Tin 

248 1 

222 

11 i 

*14 

Wood pulp 



217 ! 

4»; 

Yeast 

.32 

6 



Zinc 

1,01.5 1 

32 

1 

4.7,664 1 

42,294 

Canada ; Chemical 

biro UTS INTO — 

— , FROM 

THE 

United State.s. 



U.S. Cons. Hep 

s.. No. 1793, Nov 

. 5, 1903. 



The cbemicttl imports from the United States for the fiscal 
year ended June 30, 1902, were as follows, thedetails of the 
imports for the fiscal year 1903 (the total of which was 
137,605,199 dols., or 7.81 1,052 dols. greater than for 1902) 


not yet being available : — 

Dols. 

Asphaltum and asphalt 

Baking powder 89,107 

Bricks, tiles, and clays 498,2I»8 

Candles 80,702 

Cement OSS.-OlO 

Coal and coke 1.3,956,912 

Dressing (leather) 54,000 

Drugs, dyes, chemicals. Ac 3,041,95U 

Earthenware and chinawn re 241,135 

I’ertilizers and manures 189,641 

Glass .52,3,820 

Glue, Ac 92,389 

Grease 361,735 

Gutta*percha and india-rubber 2,15.3,423 

Gunpowder, explosives. Ac 307,901 

Jlops 89,196 

Hides and skins, Ac. 2,174.764 

Ink, writing and printing 118,636 

Leather and manufactures l,4ii6,3S2 

Metals 

hrass 944,052 

Copper 1,394,642 

Gold and silver 242,700 

Iron and steel 25,167,427 

Tin 593,324 

Zinc 60,788 

Lea^J f! 77,738 

Other metals 1,866,732 

Oils 1,123,980 

Oilcloth 81,614 


Dols. 

Paints and colours 500,461 

Paper 1,47.3,666 

Rennet 47,482 

Resin 147.603 

Soap 228,360 

Spirits and wines 8.3,760 

Starch .38,176 

Sugars 57.3,425 

Mola-sses 162,0.39 

Sugar candy, Ac 179,2.39 

T iirpentinc, spirits of 311 ,767 

Varnishe.s. Ac 102.547 

Total of all imports 129.794,147 


** PhuTER ^Iass”: U.S. Customs Decision. 

Oct. 22nd, 1903. 

Certain filter mass in sheets, invoiced as “blatt filter- 
masse,” was decided to be dutiable at 25 per cent, ad valorem 
as paper not specially provided for,” under paragraph 402 
of the Tariff Act. Duty had been assessed under paragraph 
397 as filter paper in sheets,” at 5 cents per lb. and 
15 per cent, ad rnlnrcrn, while the importer claimed it to 
be dutiable as “ filter mass” at cents per lb. and 1.3 per 
cent, ad valorem under paragraph 395. The evidence 
sliow'ed that it was not filter paper, as it dissolved readily, 
i hut since it was not in the usual form of filter mass” the 
claim was not allowed, and the dutv derided as above stated. 

— K. VV. M. 


11.--FVKL, 6M.S, AND LIGHT, 

(.’oAL Discovery in Luxemiiliig. 

Fng, and Minimj J., Nov. 14, 1903. 

A soft coal basin in the province of Luxemburg, north 
of the city of Liege, 4vas discovered some time ago, and 
extensive soundings liave been made. T'he deposit underlies 
many square miles of the northern part of Belgium and 
the southern part of Holland. One of the veins, at a depth 
of from 1,000 ft. to 1,500 ft. below the surface, is from 
15 ft. to 17 ft. thick, and of a very fine quality of coal. 
It is estimated that this new field contain.< more than 
500,000,000 tons of good coal. 


IIL—TAn PRODUCTS, PETROLEUM, Etc. 

PKI'ROLKI M IN KdUM.HNIA. 

U.S. Cons. Reps., No. 1799, Nov. 12, 1903. 

The ex]>ortation of petroleum during the first six months 
of 191)3 was 15,904,645 galls., against 11,189,394 galls. 
' for the same period in 1902. Of this amount England took 
4,150, 183 galls., Germany 3,746,303 galls., Austria .3,01 1,.515 
galls., France 1,912,727 galls., Holland 1,297,273 galls., 
Italy 1,188,788 galls , and Bulgaria 334,242 galls. France 
' appears for the first time in the list of importing countries. 
England, which la^t year ranked third, this year occupied 
the first place. The exportation to Italy and BuLaiia 
has also greatly increased since 1902. The Deutsche Bank 
■ of Berlin, which is connected with tluj Steana Komana 
(one of the two principil petroleum companies of Roumauia), 
has recently acquired an interest to the amount of 2,000,000 
crowns in a large petroleum concern in Galicia. 

Betrolkiim Industry in Roumania. 

Bd. of Trade J ., Nov. 19, 1903. 

The Jndependanre Ronmainc remarks, in its issue of 
10ih/23rd October, that the year 1902 was a noteworthy 
one in the history of the petroleum industry of Roumania, 
both on account of the increase in the production of oil 
and the rejection of the oflferi of the Standard t)il Company, 
and also by reason of the participation of German capital 
in the industry. It is pointed out that Germany, with its 
annual consumption of petroleum valued at 202,831,090 
marks, must look to other countries for relief Irom the 
influences of the American monopoly now that the Russian 
j petroleum industry is in agreement with the Standard Oil 
J Company. Roumania and Glalioia can furnish such supplies. 
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111 1902 the Roiimauian production amounted to 320, Ono j 
tons, which, it is estimated, will increase to 400,000 this | 
year ; this compares with 76,000 tons in 1895, and 270,000 | 
tons in 1901. The Galician production in 1902 was 
573,000 tons. 

III.--TAR PRODUCTS, PETROLEUM, Etc, 

Paraffin; Liquid ; U.S. Customs Dkcision. 

Nov. 6, 1903. 

The Board of General Appraisers has decided that liquid 
pai'affin is free of duty as “ paratha ” under paraffraph 578 ; 
of the Tariff Act. — K. VV. M. 


PoTAsn-MiNK; Prussian Htatk . 

fVicm. and Druggist, Nov. 28, 1903. 

The Prussian Government has obtained permission to 
open a State potash-mine at Bleicherode, in the district of 
Sangerhausen, Harz mountaiiH, Saxony. The Government 
recently obtained the mininir rights to a tract of land of 
23,552,317 sq. ft. in area. 

X.—META L L URG Y. 

Tin Industry op tmk Pkijkratbd Maiav Statks 
IN 1902. 


Mineral Oil ; Water-White : 

U.S. CusToM.s Dkcision. 

Nor. 4, 1903. 

The Board Iield that an (ul of this description avhs suliject 
to the countervailing duty of 10 marks per lOu kilos., the 
rate impoaeil by Germany on similar products from the 
United States — U. \W . M. 

IV.— COLOURING MATTERS AND 
D YE STUFFS. 

Aniline Colour Industry; Russian . 

Oe&terr. HandelsmuHeum, Oct. 29, 1903. Chvm. Ind., 
1903, 26 , 376. 

The Russian “ Ge.sellschaftfiir Benzol- and Anilinprodnk- 
tion,” founded in 1901, treats annually from 16,000 to 
25,000 quintals* of crude petroleum naphtha for the pro- 
duction of benzol for the manufacture of aniline oil and 
dyestuffs. The cost of production of 1 quintal ot benzol is 
about 6 roubles, and of 1 quintal of aniline oil about 
36 roubles, whilst the price of foreign aniline oil in 
Moscow is, in cousequeucc of the high duty' (13*5 roubles 
per quintal), from 60 to 72 roubles per quintal. — A. S. 

VIL— ACTUS, ALKALIS, Etc. 

XiTRATE ; Production and Expor i s op , i\ (hiiLK. 

Zircular lyniuslrnl del Asitriarion Salitrcra de 
Propaganda, diem, Ind., 1903, 26 , 

In the first six months of 1903, 15,214,632 Spanish 
ceutnersf ol nitrate were produced in Chile, as compared 
with 1.3,791,858, 13,412,785, and 15,106,717 centners 
respectively in th(^ corresponding periods of 1902, 1901, 
and 1900. In the f;ame period the exports of nitrate were 
12,142,858 centners in 1903, as against 13,136,997 centners 
in 1902. a decrease of 994,139 centners. The exporls to 
Europe showed a decrease of 1,203,027 ceutuers, hut the 
exports to the United States increased by 128,094 eeiitiiers, 
to other countries by 70,173, and to Chilian ports hv 10,621 
centners. In the first half of 1901 the exports oi nitrate 
were 1 2,302,496, and of 1902, 11,798,389 centners. 'Ehe | 
exports in the first half of 1903 were distributed as follows 
Great Britain and Eluropean mainland to order, 3,3 10,239 
Centners ; Great Britain, direct, 021,025 ; Germany, 
2,656,695 ; Belgium, 358,223 ; Holland, 780,065 ; E'rauce, | 
1,601,717; Italy, 102,866 ; United States, Atlantic ports, j 
1,863,131, Pacific ports, 468,613; and Sandwich Lslands, j 
129,935 centners. — A. S. 


■ Bd. of Trade J., Nor. 26, 1903. 

: In the annual report for tlie year 1902 on the Federated 

Mahiy States, the Resident ( Jeneral states that the figures 
: of the export of tin and tin ore show the exports of metallic 
I tin (estimated at 68 per cent, of tlie gross weight) to have 
been 780,872 piluils (46,480 tons). 3*he <luty collected on 
export, under a sliding scab', amounted to 8,438,776 dols. 
The export figures sliow a dt erease of 4,375 pikuls us 
compared with tlu* preceiling year, while the duty collected 
yielded an additional revenue of 1,470,592 dols., partly duo 
I to the low value of the dollar and conse(|uently enhanced 
dollar value of tlie metal. The average sterling price 
, per ton was 117/. for 1902 and 108/. 15.s*. for 1901, 
i the respective figures per pikul being 79 dols. and 
67 *.56 dols. 'J’aking the sterling average prices above 
mentioned the value of tin and tin ore exported in 1902 
was .5,438,160/. and in 1901 5,082,97.5/. The figures of the 
output of tin for each State an* as follows; — 


.'•it 11 to. 


1902. 

1 

Perak 

Pikuls. 

Pikuls. 

Selangor . . 

Negri Seinbihiu 

Pahang 

7,5.213 

22.310 

278,3<IS 

73.512 

23,114 

1 Total 

7sr>.2i7 

7SO,S72 


I Gold Production in South Africa. 

U.S. Cons. Rep.s., No. 1797, Nor. 10, 1903. 

I According to the South African Gazette, the output of 
I goM in ihe Rand, South Africa, was l,7o4,410oz. in 1902 ; 

1,8.37,134 oz. for the first eight montlis of 1903 ; 4,069,1 fi6 
: oz. in 1899; tind 4,295,602 oz. iu 1898. In 1900, during 
j the war, it was, for January, E'ehruary, and March, 251,891 
oz. ; for the last eight months ot 1901 the produe.iion was 
j 238,991 oz. 

Miner vL Production of British India in 1902. 

Bd. of Trade J., Nov. 19, 1903. 

The folio ving table shows the quantity and value of the 
principal minerals produced in India in the year 1902, as 
compared with the figures for the preceding year : — 

QiiHMtil.v. Value. 


Alum Mountain in China. 

U.S. Cons. Reps., No. 1802, Nor. 16, 1903. 

German papers report that an “alum mountain ” exists 
in China, which is said to have a circumference, at the 
base, of not less than 10 miles, and is nearly 1,900 ft. high. 
The alum is quarried in blocks, is then heated in ovens, 
and afterwards dissolved in boiling water. From this liquid 
the alum crystallises in layers of about half a foot in 
thickness, which are cut up in blocks of 10 lb. each, 
'^'hc Chinese use it mainly for purifying water. 


* 1 quintal « 100 kilos, 1 rouble =* 

t 1 Spanish centner « 46*0093 kilos. = 101*4 lb. 


Salt 

Coal 

(lold 

Petr.deuin 

Mniigancse oro. . 

Mica 

'I’m ore 




1002. 

lOol. 

j 1002. 




Ks. 

Rs. 

3’ons 

1.1S0,}>01 

l.OOO.HtM 

01 ,T''),70.'5 

6l,40,6£8 


0.635,727 

7,421.480 

1 .08,60,682 

2.06,03,6.30 

()■/. 

1 632.120 

617,0.30 

2.80,60,150 

2,05,68,4'iO 

rial Is, 

60,07.5,117 

53,007.«^nh 

30.06,131 ; 

3*2,07,24.6 

Tons 

120,101 

157,7^0 

6,2l).373t 

4.6.3,042** 

,, 

SI.*)* 

i.on* 

ior>o.5ii* 

13,13.0m>* 


70 

100 

1,10,505 

80.000 


• Elxports from India in the Mnancial year ended Slst March, the 
figures of production not being available. 

t Estimated value of quantity produced in Madras. Value of 
production of Central Provinces js not known. 
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Nickkl Mines of Ontauio. 

U.S. Cons. lieps.y No. 1793, Nov. 5, 1903. 

Trof. Colemun, of the University of Toronto, who, with 
an exploring party, has spent the summer in the Sudbury 
nickel district, investigating the ore deposits for the Ontario 
government, has just returned. The professor says he 
found the Sudbury deposit practically a continuation of the 
southern range, the whole forming a great oval 40 miles 
long and 20 miles broad. In quantity the Sudbury deposits 
surpass any other nickel deposits in the world ; in per- 
centage of nickel in the ore, however, they are hardly up 
to the deposits of New Caledonia. The average content 
of nickel is about per cent., though some ore runs as 
high as 6 per ceut. There is more sulphur and copper in 
the ore than in New Caledonia ores. 

Platinum Output of Russia. 
ffd. of Trade »/., Nov. 19, 1903. 

According to the returns of the Russian Department of 
Mines, published in the /wduifrio/ and Commercial Gazette^ 
of 12th— 25tli October, the total output of platinum in 
Russia was 310 poods 20 funts* in 1900, and 389 poods 
3 fonts in 1903. (See also this .lourual, 1903, 518.) 


XII.^FATS, FATTY OILS, Etc. 

Olive Oil in California. 

C/,S. Dept, of A(jriculture, Bureau of Chernislri/y 
Bulletin No. 77, 1903. 

The average annual importation of olive oil into the 
United States for the ten years preceding 1901 amounted 
to 803,716 galls., of which 257,586 galls, came from France 
and 498,493 galls, from Italy, In 1897, E. Cooper esti- 
mated the number of olive trees in California at 2,500,000, 
capable of producing, besides dried and pickled olives, 
2,000,000 galls, of oil, or an amount which would satisfy 
the entire United States demand. The production at the 
present time, however, is greatly below the figure quoted, 
and, in fact, considerably less than the amount imported, 
owing to the fact that both the French and Italian oils can 
be imported at a price less than the actual cost of production 
of the Californian product. — A. S. 

Coco AN UT Oil in Huso ary. 

C/.S. Cons. Reps., No. 1802, Nov. IG, 1903. 

Owing to the rise in the {)rice of lard, cocoanut oil in a 
solid state (cocoa butter) has been declared for entry in 
large quantities. As a consequence the lard and butter 
dealers of Hudapest have made a complaint to the Depart- 
ment of Finance that the imporied artificial butter ought to 
pay, instead of 1 gold florin (2.v. U' Id.) per 100 kilos., as 
“ oil for industrial purposes,” 10 gold fiorins as lard sub- 
stitute.” While it is not probable that this complaint will 
be sustained, a movement has been started to include, under 
paragraph 70 of the proposed new tariff, the crude or partly 
refined cocoa butter, suitable for technical purposes only, 
and to classify the refined cocoa butter as lard substitute 
and food, under sectiou 65, with a duty of 10 gold florins. 
The result of the movement is that the Budapest importers 
are employing ti e proposed rate of duty in their calcula- 
tions with foreign exporters of the article. Hungary im- 
ported from the United States in the calendar year 1902 
121 metric centners (26,675 lb.) of cocoa oil or butter, 
valued at 9,075 crowns (368/.). The following countries 
compete in the export of cocoa butter to Hungary : — 



Lb. 

China 

1,199,963 

Austria 


German^' 


Bmzil IfT . . . 


Italy * 



* 1 pood St 49 I'uiits = 36 lb. 


i Cotton-Sked Oil Industry in India. 

I Ind. Texttle J., Oct. 10, 1903. Bd. of Trade J., 

I Nov. 26, 1903. 

j An English firm is about to set up plant in the Central 
j Provinces capable of treating 100 tons of cotton-seed per 
, week. An industry that has done so well in Europe when 
: working on imported ssed ought to do well in India at the 
] source of production, and it will also provide in the most 
; wholesome form a supply of vegetable oil that forms one of 
I the staples of food among a vegetarian populatioo. 

1 

i XIII. C.-^INDIA.RUBBER, Etc. 

' Rubber Production of the World. 

i Bd. of Trade J., Nov. 26, 1903. 

The following table, showing the world’s production of 
rubber in 1902, with comparative figures for 1900, has 
been compiled from estimates published in Industrie et 
Commerce dc Caoutchouc of Nov. 6, 1903 : — 


Cotuitry of Production. 

litoi). 

1902. 

Brazil, Peru, and Bolivia 

Tons. 

Tons, 


30.000 

Other States of South America 


1,000 

Central America and Mexico ' 


2.000 

1 Straits Setthnnents and Deoendeiicies i 

1,000 

East and West Africa and tlie Cameo country 

2 1, .100 

[ 20,000 

i Java, Borneo, &c 

Madagasehr and Mauritius 

j India, Burma, aud Ceylon 

1,000 

1 l.t)00 

[ fvOO 

Total 

57,500 

54,000 


Rubber Industry of Federated Malay States. 

i 

Bd. of Trade J., Nov. 26 , 1903 . 

' The Resident-General for the Federated Malay States, in 
his report for 1902, sUtes that further experience endorses 
I the certainty that the climate and soil in those States 
I adapts them for the cultivation of rubber (Para aud 
j Rainbong). Export of Para rubber in quantity has not 
I yet commenced, but samples realise high prices in England, 
j aud capital is coming in to extend the area of land under 
1 cultivation. Ihe chairman of the United Planters’ Asso- 
! ciation of the Federated Malay States writes in his 
1 oflicial report for the year 1902:— The Malay Peninsula 
I appears to possess every factor necessary to the successful 
j cultivation of rubber. Climate, soil, transport facilities, 

; the quality of the product, and the yitid of the trees leave 
I little to be desired. As regards labour, this country is 
^ better off than any other excepting Ceylon and India 
itself, Avhere, however, other conditions are less favourable. 

! Little 18 known of the yield over a large area, but it is 
1 known what numbers of individual trees have given, and 
I the average yield will be that of any other country. The 
! area under rubber (principally Para) at the end of 1902 is 
given, approximately, at 16,000 acres. Not much has 
been done in extending the cultivation of rubber, solely 
from want of capital. Some old trees on Linsum Estate 
I were tapped, and 133 Ib. of rubber sent to England 
j realised 3s. lOd. per lb., although classed by the exporter 
as “ number two quality.” 

XVII.-^^BREWING, WINES, SPIRITS, Etc. 

Alcohol Tax in France. 

! U.S. Treas. Dept., Oct. 30, 1903. 

The Treasury Department holds that the entered revenue 
taxes known in France as “octroi ” and “ droit de ville,” 
aud which are remitted on goods exported from that 
country, are part of the foreign market value of such goods. 
The amount of these taxes is directed to be added on 
appraisal. The Board of General Appraisers, October 19, 

I decided that they were not an element of dutiable valut , 

; and from this decision the Treasury Department directs an 
appeal to the tJ.S. Courts. — R. W. M. 
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AUTOMOlilLbS AND AlCOUOL. 

Bull, des HalleSy JVo/?. 4, 1903. Ztitn. Spiritusind.f 
1903, 26, 495. 

On Nov. 3 the draft of a Bill having reference to the 
arningement of an international exhibition for automobiles 
and everything connected therewith, in Paris, was pre- 
sented to the Chamber of Deputies and was referred to the 
Commission for Trade and Industry. The reporter of the 
Bill, in drawing attention to the use of alcohol us a source 
of motive power, stated that official tests have shown that 
with regard to cost and to consumption alcohol can com- 
pete quite well with petroleum, and that it also possesses 
certain advantages over the latter, viz,, the motor does not 
become so hot, and no unpleasant odours are produced. 

—A. S. 

Alcohol ; Ddtt-Fkkk . 

Bd. of Trade Nov. 10, 1903. 

A meeting of the Board of Directors of the Manchester 
Chamber of Commerce was hel<l on Nov. II, with Mr. Ivan 
Levinstein, the president, in the chair. With regard to 
the Customs duty on industrial alcohol, a minute of the 
Chemical Section reverted to the repressive etfect upon 
some branches of the British chemical industry of the 
existing Customs duty on pure spirit imported for maim 
facturiug purposes. At the meeting of the Assoidation of 
Chambers of Commerce held in London last March the 
following resolution, moved by the Manchester and seconded 
by the London Chamber, was agreed to; — “That tln^ 
provision of section 8 of the Fiuanee Act, 1902, reipiiiiug 
the payment of duty on imported pure spirit for manu- 
facturing purposes at a rate equivalent to the dilference 
between the Customs and thf3 Excise duty on spirit, adds 
about 50 per C(uit. to the originil value of such s|)irit, and 
that this addition placcvS British manufacturers who use it 
in a position of serious disadvantage in relation to their 
Continental competitors, who are able to purchase it 
entirely duty-five ; and that representations be made to 
the proper Covoniment Department with a view to the 
removal of this disadvantage/’ The Chemical section now 
proposed to again take up this subject and initiate such 
action as may be deemed best fitti.'d to secure a removal ot 
the disability set forth in the foregoing resolution. 

XIX.—PAPERy PASTEBOARD, Etc. 

CKLLLrLO.SK IN GkRMANV. 

U.S. Cons. Reps., No. 1792, Nov. 4. 1903. 

The Silesian Cellulose and Eaper Factory at Egelsdorf, 
near Friedebcrg, Silesia, which was destroyed by fire on 
the night of August 27, 1903, is to be rebuilt, so it is 
reported. This factory, although small, was doing a go<)(! 
business, as are most of those manufacturing cellulose in 
this country. During the year 1901, the imports of cellu- 
lose and similar articles into Germany amounted to 
32,070 metric tons, valued at 1,551,700 dols., and in 1902 
to 21,938 metric tons, valued at 900,994 dols. 'I'he exports 
in 1901 were .‘)5,285 metric tons, valued at 3,020,408 dols., 
and in 1902, 76,454 metric tons, valued at 3,081,384 dols. 
Sweden, Austria, and Norway are the principal countries 
from which such articles are imported into Germany, and 
France, Belgium, P^ogland, the United States, the Nether- 
lands, and Italy, the principal countries to which German 
cellulose is exported. Formerly large quantities went to 
Kussia, but the exports to that country are growing less 
every year. For example, in 1899 10,393 metric tons of 
Gorman cellulose were exported to Kussia, and in 1902 
only 2,07G metric tons. 

XX.^FINE CHEMICALS, Etc, 

Essential Oil containino Alcohol: 

U.S. Gustoms Decision. 

Oct. 17, 1903. 

It was decided that an essential oil to which, according to 
the testimony of the importer, alcohol had been added m 
the proportion of half a gallon to five gallons of oil, was 


dutiable as an “ alcoholic compound ” at 60 o. per lb. and 
45 per cent, ad valorem under paragraph 2 of the tariff. 
The alcohol had been added for the purpose of preservation. 

— H. W. M. 

PkUITMAN PaODUCTS. 

Fortign Office Annual Serie.s, No. 3079. 

According to a British Consular report on the trade of 
Peru during 1902, there are now 21 small factories for the 
production of crude cocaine in that country. During 1900 
164,864 07. was produced, and in 1901 the output increased 
to 370,320 07. The figures for 1902 do not appear to he 
available. Of eoca leave.s 754 tons were exported from 
Peru last year, against 601 tons in 1901 and 557 tons in 
1900. From Salaverry 30,856 oz. of crude cocaine were 
exported, valued at 5,002/., of which 8,812 oz. were shipped 
to the United Kingdom last year, and the remainder to 
Germany and France. Goca-leaves representing 61,096 lb. 
(1,371/.) were shipped from Salaverry during 1902, of 
which 7,840 lbs. went to Germany, and the remainder to 
the Unit«‘d States. Among the exjmrts of Bolivian produce 
from Mollemlo were 5,5 }0 cu t. of cinchona (14,540/.), 
25 cut. of eoca-leaves (51/.), and 2.5 cu t. of rhatany ( 127/.), 
Included among the Peravian jirodiice exported from 
Mollendo were 96,560 cwt. (3L.‘tO()/ ) of borate of lime, 170 
cwt. of cinchona (453/.), 1 3,940 cut. of coca-leaves (28,300/.), 
320 cu t. of rhatany, and 1,232 Ih. (14,330/.) cradc cocaine. 
The bulk of the exports of coca-leaves from Mollendo is 
now sent to New York, whereas iu former years Hamburg 
was tla‘ chief market. 

Cami'Iiou Oil; Krcknp Jaiwnksk 
Lkcislativk Rkooi. vtionh ( 'ontuollino the 
IhlODIJCriOX A.M) (bl.MMKIlOE Ol' . 

Deutsche Japan Pitst, Juhf 1903; through Schimme.Vs 
Report, Oct. 1903, 14. 

The production of camiihor oil may he. carried on solely 
by the holdcns of a Governmont licence, which may he 
cancelled summarily for any infringement of the regulations. 
Exact accounts of the manufacture, which is controlled by 
the officials, must be kept. Delivery of all camphor 
products niust he made to the Goverunoent, who will allow, 
at their discretion, compcns ition for all such products not 
purchased, the amount of compensation being published 
beforehand. Producers of camphor oil are debarred from 
rehning crude camphor, this being a Government monopoly. 
The camphor prodiici'd by the Government factories is now 
generally sold at a fixed price, more rarely by auction. 
I’his price, after charging for all expenses, iucluding that 
of loss of weight by volatilisation, is sufficient to leave a 
consiilerable profit. Exportation of camphor is confined to 
certain ports. The authorities reserve to themselves the 
right to restrict production when the supply promises to 
exceed the demand. All crude camphor and camphor oil 
held by producers or merchauls in Old Japan at the period 
when the Act becomes operative must be surrendered to 
the Government. Contravention of the regulations of the 
Act arc to be met with heavy Hues, and eonfineatlou of all 
the eainphor products implicated. How the new law will 
affect the position of the holders of the present monopoly 
is not eeriuiii. Although opposition has been raised to the 
lease being renewed to the present holders, but few other 
applicants will probably be found to accept the risk 
connected with such an enormous enterprise. Nor is it 
certain how the new regulations will affect the price of 
camphor-oil products. — J. O. B. 

Sandal- WOOD Oil ; FiA.sT Indian , and the 

“Spike Disease’' of Sandal-wood ^ruKKs. 

Schimniel' H Report, Oct. 1903, 61 — 64. 

The price of sandal wood remains unchanged since the 
last Government auctions in 1902, but the price of the 
oil has dropped to so low a figure in consequence of 
overproduction that present selling values are no longer 
remunerative. Butler (Indian Forester, 1903, 29. Ap- 
pendix to No. 4) considers that the prevailing spike disease 
is due to a poison in the sap, and that the peculiar bristle- 
like deformity of the leaves of the affected trees is not, 
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as was Ural supposed, of diagnostic value, since the same 
deformity is observed in trees of a morbid condition from 
other causes, either from age, malnutrition, or root injury. 
Spike disease does not appear to be due to a parasite or a 
specific bacterium. It is observed to occur in low-lyinir 
districts with a poor soil, especially where strata of 
“kankur^* occur. The disease is not limited to sandal- 
wood, otlier vegetation in the atfected district showing indi- 
cation.s of the affection. “ Spike disease ia never met 
with in trees growing on a rich soil. No remedy has yet 
been diacovered for the disease ; as a preventive measure, 
the cutting down of affected trees and the immediate 
removal and destruction of all waste and chips are recom- 
mended. Peter (Pharm.-Zeit., 190.3, 48, fi73) calls atten- 
tion to the widespread adulteration of the sandal- wood oil 
sold in capsules, certain samples examined showing a 
great deficiency of santaloL— J. O. H. 


patent Itat 

N.B.—In these lists, [A.] means "Application for Patent," and 
rO.8.], ** Ciomplete Speciflcation Accepted." 

Where a Oomplete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Gomplete Bpeoifioations Accepted, those of the Official Journals 
in which acceptances of the Ciomplete Specifications are advertised. 

Complete Specifloations.thus advertised as accepted are open to 
inspection at the Patent Office immediately, and to opposition 
within two months of the said dates. 

I.— PLANT, APPARATUS, AND MACHINERY. 

[A.] 24,931. Huillard. Apparatus for drying pasty 
and fluid substances. Nov. 16. 

„ 25,158. Frederkiug. Drying apparatus.’’' Nov. 18. 

„ 25,348. Durham. Distilling apparatus. Nov. 20. 

„ 25,458. Thelsen. Centrifugal apparatus for cool- 

ing, heating, absorption, gas purifying, &c. 
Nov. 21. 

„ 25,517. 8cheuffgen and Fabr. Explosionisscher 

Gefiisse, Device for preventing explosions in 
vessels containing inflammable liquids.* Nov. 23. 

„ 25,589. Sewell. Evaporating apparatus. Nov. 23. 

„ 25,859. Scott and Hrowne, Ltd. (Timson). Manu- 

facture of emulsions and mixtures, and apparatus 
for same. Nov. 26. 

[C.S.] 25,209 (1902). Heeking. Drying and roasting 
apparatus. Nov. 25. 

„ 26,461 (1902). Goetz. Flasks for volatile and ; 

other liquids. Dec. 2. i 

„ 1194 (1903). Willett. Filter presses. Nov. 25. ; 

„ 2731 (1903). Blair. Evaporators. Dec. 2. i 

„ 4233 (1903). Martini and Hiiueke. Process and i 

apparatus for forcing and drawing oif liquids ' 
evolving ignitible or explosive gases, Dec. 2. 

„ 8313 (1903). Liihiio. Process and apparatus for 

the centralisation of every kind of chemical or 
industrial treatment of, and operatiou on, any 
kind of bubsiance. Dec. 2. 

„ 18,751 (1903). Mather. Crucible filling or charging 

apparatus. Dec. 2. 

11.— FUEL, GAS, AND LIGHT. 

[A.] 24,935. Schmidt. Process and apparatus for the 
production of water-gas, producer-gas, &c.* 
Nov. 16. ^ 

„ 24,940. Pourne. Hydrocarbon furnaces. (U.S. 

Appl., Nov. 17, 1902.)* Nov. 16. 

„ 24,957. Denny and Allen. Gas producers. Nov. 17. 


[A.] 25,015. Parker. Production of fuel ffom peat or 
other like substances. Nov. 17. 

„ 25,283. Hinne and Holzmann. Furnaces.* 

Nov. 19. 

„ 25.581. Thomson. Furnaces. Nov. 23. 

,, 2.5,763. Ho vine and Brcuille. Manufacture of 

producer-gas and the like.* Nov. 25. 

„ 26,037. Bertrand and Vorbach. Blast - furnace 

tuyeres. Nov. 28. 

[C.S.] 26,7 69 (1902). Holmes (Guldlin). Manufacture 
of carburetted water-gas, Nov. 25. 

„ 28,825 (1902). Nicholson. Purifying oil or spirit 

used in explosion engines. Dec. 2. 

„ 18,526 (1903). Langford. Furnaces. Dec. 2. 

„ 20,420 (1903). Ekenberg. Manufacture of fuel 

from peat, waste wood, coal substances, and the 
like. Dec. 2. 

„ 22,272 (1903). Laurenius. Retort furnaces for 

charring or coking peat, &c. Nov. 2.5. 

„ 22,692 (1903). Monfort. Furnaces. Dec. 2. 

III.— DESTRUCTIVE DISTILLATION, TAB 
PRODUCTS. PETROLEUM, AND 
MINERAL WAXES. 

[A.] 25,989. Haddan (Mateu). Method for purifying 
naphthalene.* Nov. 27. 

IV.-COLOURING MATTERS AND DYESTUFFS. 

[A.] 24,930. Johnson (Badisehe Auilin und Sodafubr.). 
Manufacture and production of sulphur colouring 
matters. Nov. 16. 

„ 24,936. Imray (Soc. Chem. Ind. in Basle). Manu- 

facture of nitro-alphylacidylamidonaphthol di- 
sulphonic acids, uitro-alphylamidoacidylamido- 
naphthol disulphouic acids, amido-alphylucidyl- 
amidonaphihol disulj>honic acids, and amido- 
alphylamidoucidyhimidonaphthol disulphouic 
acids, and azo dyestuffs therefrom. Nov. 16. 

„ 25,144. Newton (Payer and Co.). Manufacture 

of new stmsitising dyestuffs, and intermediate 
products for use therein. Nov. 18. 

„ 25,464. Johnson (Badisehe Auilin und Sodafabr.). 

Manufacture of acid nitriles. Nov. 21. 

„ 25,541. Newton (Bayer and Co.). Manufacture of 

oxyanihraquiuone derivatives. Nov. 23. 

„ 25,674. Hansford (Cassclla and Co.). Manufacture 

of iiitro-acetdiamidophenol sulphonic acid, and 
colouring matters therefrom. Nov. 24. 

„ 25,738. Iljiusky, and Wedekind and Co. jManufac- 

ture of o-oxyanthraquinones and of o-oxy- 
anthraquiuoue-oxy-sulpho acids. Nov. 25. 

[C.S.] 543 (1903). Imray (Meister, Lucius und Briiniug). 

Manufacture of p-/)'-diainidoacidyldiphciiy lamiiics 
aud of /j-^'-diamidodiphenylamme therefrom. 
Nov. 25. 

„ 2302 (1903). Imray (Meister, Lucius und Brilning). 

Manufacture of anthranillc acid and its deri- 
vatives, Dec. 2. * 

V.-PBEPARING, BLEACHING, DYKING, 
PRINTING, AND FINISHING TEXTILES, YARNS, 
AND FIBRES. 

[A.] 25,000. Wright, Poulsom, and Mackintosh. Manu- 
facture of compounds for waterproofing textile 
and other fabrics, aud apparatus therelor.* 
Nov. 17. 

„ 25,292. Ward and Kenworthy. Apparatus for dye- 

ing and treating textiles. Nov. 20. 

„ 25,394. Rhodes. Preparing, dyeing, scouring, and 

carbonising wool, slabbing, silk, &c., in the raw 
and manufactured state. Nov. 20. 
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[A.] 25,400. Donisthorpc, White, and Kills. The dyeing ! 
of yarns, and fabrics produced tljerein, Nov. 21. j 

„ 2j, 4C3. Krais and The Ilradford Dyers’ Assoc., Ltd. j 

Finishing piece goods. Nov. 21. 

„ 25,55.5. Detro. Apparatus for dyeing under pressure. ! 

(Fr, Appl., Dec. 2, 190:1.5* Nov. 25. 

„ 25,01 1. Donisthrrpe and White. Pi ocess and means 

for producing parti-coloured yarns. Nov. 21. 

,. 25,615. Mycock. Process and means for producing 

figured indigo-dyed textile fabrics. Nov. 21. 

„ 2.5,879. Norton. Apparatus for steaming cotton or 

other fabrics for bleaching or other purposes. 
Nov. 26. ' 

„ 25,972. Atkins, and Oxyehloride.s, Ltd. See under , 

VI r. 

[C.S.] 16,549 (1903). Clcff. Apparatus for dyeing, 
bleaching, mordanting, washing, and drying 
cloth. Nov. 25. 

VII.— ACIDS, ALKALIS. AND SALTS. 

[A ] 25,265. TIowles. Method of manufacture of alumina I 
and the other salts of aluminium. Nov. p.). | 

,, 25,388. De Wilde. Treatment of regenerated ; 

hydrochloric or nitric acid to remove calcium ! 
sulphate. (Belgian Appl., Aug. 3, 1903.)* ! 
Nov. 20. : 

„ 25,627. Gutensohn. Kccovering metals held in 

acid solutions. Nov. 24. 

,, 25,867. Schfitz. Production of carbonic acid. ; 

Nov. 26. I 

„ 25,972. Atkins, and Oxycldorides, Lid. Preserving ' 

the strength and keeping powers of solutions of 
alkaline chlorides and oxychlorides, employed for 
bleaching, disinfecting, separation of metals, &c. 
Nov. 27. 

„ 26,007. Brothers. Manufacture of crystalline gyp- 
sum applicable for filling purposes. Nov. 28. i 

[(’.S.] 28,077 (1902). Cross and Young. Manufacture of i 

useful products from or by means of nitrates. 
Nov. 25. 

„ 1835 (1903). Dreher. Manufacture or separation 

of titanium compounds. Dec. 2. 

„ 12,377 (1903). Ashcroft. See under XI. I 

VIII.— POTTERY, GLASS, AND ENAMELS. 

. I 

[C.S.] 25,806 (1902). Garchey. Manufacture of devitrified 
glass and glass objects, and apparatus therefor. 
Dec. 2. 

„ 1384 (1903). Chanihers, and Fulham Pottery and ^ 

Cheavin Piker Co., Ltd. Kilns or ovens for 
burning earthenware, pottery, See. Dec. 2. 

,, 22,575 (1903). Page and Wadsworth. Method and ' 

apparatus for manufacturing sheet glass. Nov. 25. 

IX —BUILDING MATERIALS, CLAYS, MORTARS, , 
AND CEMENTS. 

[A.] 24,911. ICarle (Trachslor). Manufacture of while ; 
cement. Nov. 16. | 

„ 25,393. Niessen. Manufacturing artificial stone | 

suitable for paving, building, and hydraulic | 
purposes.* Nov. 21. 

25,686. Stanley and Jeffcote. Process and apparatus 
for applying glaze.s, enamels, or bodying ma- 
terial to bricks, tiles. See. Nov. 24. 

), 25,934. Kilby. Manufacture of cement, and kilns 

or furnaces for use therein, and for burning lime, 
bricks, ike, Nov. 27. 

[C.S.] 22,162 (1903). Petersson. Furnace op kiln for 
roasting finely crushed ore, burning dolomite, &c. 
Dec. 2. 


X. -METALLURGY. 

[A.] 24,924. Soe. Anon, la Neometallurgie. Metallic 
alloy or compound. (Fr. Appl., April 17,1903.)'^ 
Nov. 16. 

2.5,032-3. Galbraith and Steuart. Method and 
apparatus for reducing iron sand, iron oxides, 
and other substances. (Now Zealand Appis., 
Nov. 18, 1902.)’^ Nov. 17. 

„ 25,248. Rouse and Cohn. Converting powdered 

iron ore or waste or natural sands into briciuettes 
or lumps. Nov. 19. 

„ 25,260. Frith. Toughening or annealing steel, 

iron, and other metals. Nov. 19. 

„ 25,261. Fritli. Manufacture and treatment of 

metals. Nov. 19. 

„ 25,627. Gutensohn. See under VII. 

„ 25,876. Cehak and von Szczytnicki. Treatment of 

zinc slag or residue for the recovery of values 
therefrom. Nov. 26. 

„ 25,9:i2. Engels. Process of treating iron and steel 

with carbides.* Nov. 27. 

„ 25,950. Cockhurn. Method and combination of 

apparatus for manufacturing steel. Nov. 27. 

,, 25,986. Marks (Lamargese). Processes [for case- 

hardening. Nov. 2 7. 

[C.8.] 6721 (190.3). Marks (Broken Hill Prop. Co., litd.). 

Apparatus for use in the extraction of sulphides 
from ores. Nov. 25. 

„ 19,.504 (1903). Count de Montby, TnV.el, and 

Coppee. Alnmitiium alloy, and process of 
producing the same. Dee. 2. 

„ 20,758 (1903). Sorensen. Process for hardening 

aluminium. No/. 25. 

„ 22,162 (1903). Petersson. See under IX. 

XL— ELECTRO-CHEMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 21,848. Cowper-Cr)les and Co., Ltd., and Cowper- 
Coles. Electro-deposition of zinc. Nov. 16. 

„ 24,905. Haddock. Electrolytic cells. Nov. 16. 

„ 25,132. Ashcroft. I^'Jectrolytic cells. Nov. 18. 

„ 25,162. ('owper-Coles and The Metals Corporation, 

Ltd. IClectrolytie refining of metals. Nov. 18. 

„ 25,550. Clotten. Electrol} tic recovery of tin from 

materials containing the same, and the simul- 
taneous recovery of other metals. Nov. 23. 

„ 25,792. Speed. Method of agitating solutions in 

order to quicken the electrolytic deposition of 
metals. Nov. 26. 

„ 25,9:i7. Blackman. Accumulators. Nov. 27. 

[C.S.] 25,954 (1902). Lorraiu (Elect. Act.-Gos. vorm. 

Sehuckert and ()>.). Process and furnace for 
obtaining metals, metalloid.*^, and compounds of 
the same. Dec. 2. 

„ 12,377 (1903). Ashcroft. Process and apparatus 

for the production of metals of the alkali group 
by electrolysis. Nov. 25. 

„ 23,151 (190,3). Koller and Askenasy. Method 

and apparatus for producing a suitable circula- 
tion of the electrolyte in electrolytic processes. 
Dec. 2. 

XII.— FATTY OILS, FATS, WAXES, AND SOAP. 

[A.] 25,010. Harvey. Manufacture of dry soap powders. 
Nov. 17. 

„ 25,288. Danuert. Substance for cleaning and 

washing materials. Nov. 19. 

„ 25,520. Tucker. Making soaps. Nov. 23. 

„ 25,556. Jourdan. Saponifying apparatus. Nov. 23. 

„ 25,727. Edgerley. Use of iodoform in the process 

.t'f soap-making. Nov. 25. 
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[A.] 25,868. IvcBon und Wilson. Cooling melted fats, 
fatty substances, &c. Nov. 26. 

fC.S.] 1515 (1903). Normann. Process of converting 
iinsaturated fatty acids or their glycerides into 
saturated compounds. Dec. 2. 

XIII. --P1QMENT8. PAINTS} RESINS, VARNISHES ; 

INDIA-RUBBER, Ero. 

A.-^Pigmenti, Painfs. 

[A.] 25,303. Hills. Method for increasing the dura- 
bility of paint or varnish. Nov. 20. 

[C.S.] 22,567 (1903). Armbnister and Morton. Pigments, 
and processes of making the same. Nov. 25. 

B.^Resina, Vamishea. 

[C.S.] 26,371 (1902). Kronstein. Manufacture of lino- 
leum, lincrusta, or the like. Dec. 2. 

„ 12,002 (1903). Frenkel. Machinery for manii- 

faeturing linoleum. Nov. 25. 

,, 21,890 (1903). Lawrence. Apparatus for, and art 

extractii^g and purifying rubber, gums, and 
like substances. Dec. 2. 

„ 22,417 (1903). Barker (Coleman). Anti-fouling 

coatings, and tbe manufaeiure of the same. 
Nov. 25. 

XIV. -TANNING ; LEATHER. GLUK, AND SIZE 

[A.] 26,049. Dola’.. Process for the preparation of skins. 
(Fr. Appl., June 18, 1901 )* Nov. 28. 

[C.S.] 27,597 (1902). Dreher. Tilauium solutions and 
the manufacture of leather. Dec. 2. 

„ 22,069 (1903). Martin. Vegetable gelatin, and 

process of manufacturing same. Nov. 2.5. 

22,872 (1903). Page (Universal licather Co.). 1 
Grain leather, uud process for its production, j 
Dec. 2. ; 

XVL— SUGAR, STARCH, GUM, Eto, | 

[C.S.] 18,044 (1903). Krivanek. Manufacture of sugar. ■ 
Nov. 25. I 

22,370 (1903). Thompson (Bredt and Co.). Process | 
of making soluble starch. Nov. 25. j 

XVII.— BREWING, WINES, SPIRITS, Exo. j 

[A.] 24,966. Brudin and Baines. Method of ageing or | 
maturing spirits. Nov. 17- 
25,582. Meulemeester. Method and apparatus lor 
ihe rapid extraction of the wort contained in the 
malt of breweries, distilleries, and similar in- j 
duslries. (Belgian Appl., Dee. 1, 1902.)* ! 
Nov. 23. I 

„ 25,74.5. Sunye. See under XX. | 

XVIIL— FOODS } SANITATION; WATER j 
PURIFICATION, & DISINFECTANTS. , 

A, — Foods, 

[A.] 20,066. Adamson. Preservation of organic sub- ; 
stances from decay and putrition. Nov. 28. 

re.S.] 26,254 (1902). International Plasmou, Ltd. (Berg- 
heiro). Method of rendering tea nourishing and 
digestible. Dec. 2. 


[A.] 25,729. Candy. Drainage and ventilation of filter 
or bacterial beds, and materials for use in or in 
connection with such drainage and ventilation, 
and material for use in filter or bacterial bed.s. 
Nov. 25. 

[C.S.] 12, .522 (1903). Otto. Purification of water. Dec. 2. 

„ 22,630 (1903). Holmes. Process and apparatus 

for purifying water. Dec. 2. 

XIX.— PAPER, PASTEBOARD, Ero. 

[A.] 25,896. Milne. Paper- and pulp-making machines. 
Nov. 26. 

[C.S.] 851 (1903). Richardson. Treatment of printed or 
other paper. Dec. 2. 

XX.— FINE CHEMICALS, ALKALOIDS. 
ESSENCES, AND EXTRACTS. 

[A.] 25,481. Ashworth. Production of saccharin. 
Nov. 23. 

„ 25,546. Verley. Manufacture of protocatechuic 

aldehyde and vauilline. (Fr. Appl., Nov. 27, 
1902.)* Nov. 23. 

„ 25,695. Verley. Manufacture of new compounds 

derived from citrylidine-acctic acid. (Fr. Appl., 
Nov. 27, 1902.)* Nov. 24. 

„ 25,745. Sunye. Process of making absolute alcohol 

by means of manganiic of Inne. Nov. 25. 

[C.S.] 26,353 (1902). Majert. Manufacture of dimethyl 
and diethyl amido-antipyriue. Dec. 2. 

„ 1515 (1903). Normann. Sec under W\. 

„ 1877 (1903). Barge and Givaudaii. Manufactuvo 

of toluene snlphonie chloride. Dec. 2. 

„ 3563 (1903). Barge and Givaudan. Miiiiifacture 

of saccharin. Nov. 25. 

,, 19,440 (1903). Descamps. Manufacture of pro- 

ducts froui compounds having an aldchydu- 
function or their analogues. Nov. 25. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 25,151. Pearce. Photographic plates. Nov. 18. 

„ 25,390. lloffsuramer. Process of preparing photo 

graphic tissues. Nov. 21. 

„ 25,806. Berryman. Development of photographic 

plates or sensitive gaslight papers, &c., in da) 
light. Nov. 26. 

„ 25,981. Justice (Soc. Anon. Blaques et Papiers 

Phot. A. Lumi^re et fils). Manufacture ol 
photographic film cards, papers, and the like.* 
Nov. 27. 

XXII.— EXPLOSIVES, MATCHES, Etc. 

[C.S.] 8163 (1903). Salas. Manufacture of fireworks. 
Dec. 2. 

„ 17,659 (1903). Mackenzie (Continental Mutch 

Co.). Match-making machines. Nov. 25. 

„ 18,079 (1903). Sachs. Safety fuses. Nov. 25. 

„ 18,167 (1903). Sachs. Safety fuses. Nov. 25. 
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ANNUAL GENKllAL MEKTING, 1904: 

NOMINATION OF PRESIDENT. 

Notice is hereby given that Mr. William H. Nichols has 
been nominated to the office of President for 1904-5 under 
Rule 8. 

THE SOCIETY’S COUNCIL ROOM. 

The various Sections of the Society are now at liberty to 
make use of the Society’s meeting room for Sectional 
purposes, when not required by the Council, by making 
arrangements beforehand with the General Secretary. 


SUBSCRIPTIONS FOR 1904. 

Members are reminded that the subscription of 25i. for 
1904, payable on January Ist, 1904, should be sent in good 
time to the Hon. Treasurer (Mr. Samuel Hall), in order to 
ensure continuity in the receipt of the Society’s Journal. 
Any changes of address to appear in the new List of 
Members now in course of preparation should reach the 
General Secretary not later than January 15th, 1904. 


ANNUAL GENERAL MEETING. NEW YORK, 1904, | 

Members who contemplate attending the next General | 
Meeting, in New York, are requested to communicate with j 
the General Secretary as soon as possible, in order that 
suitable travelling arrangements may be made. 


COMMUNICATIONS. 

Authors of communications read before the Society, or 
any of its Local Sections, are requested to take notice that 
under Rule 43 of the Bye-laws the Society has the right of 
priority of publication for three months of all such papers, i 
iDfringement of this Bye-law renders papers liable to be 
rejected by the Publication Committee, or ordered to be 
abstracted for the Journal, in which case no reprints can 
be furnished to the author. 


of iMtmljfrsf (Clwtrb 

22nd DECEMBER 1903. 
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Denver, Colo., U.S.A., ^lauufacturing Chemist. i 

Battle, A. E., The B. S. A. Asphalt Manufacturing Co., , 
Ltd., Woodstock, Cape Town, South Africa, Works ; 
Manager. 

Beckwith, E. P., Garriaou-ou-the-Hudson, N.Y., U.S.A., j 
Chemist. 1 

Boissevain, C. E. H., 92, Van Eegheustrnat, Amsterdam, I 
Holland, Chemical Manufacturer. j 

Brooks, H. K., c/o Casein Co. of America, Bellows Falls, ; 

Vermont, U.S.A., Chemist. I 

Butler, F., Ash Lane, Hough Green, nr. Widnes, Chemist. | 
Bottenshaw, E. L., 31, Edge Lane, Chorlton-cum-Hardy, ; 

Manchester, Analytical Chemist. , 

Clark, Dr. W. I., 104, South Canongate, Edinburgh, I 
Manufacturing Chemist. ! 

Davis, Leon K., Room 510, 31, Milk Street, Boston, xMass., j 
U.S.A., Chemical Engineer. 

Dole, R. B., U.S. Geological Survey, 618, Boylston 
Building, Chicago, 111., U.S. A., Chemist. 

Ellis, A. W., 10, Endymion Road, Brixton Hill, S.W., 
Analytical Chemist. 

Hollinshead, P., New Field House, Wimboldsley, near 
Middlewich, Cheshire, Assistant Chemist. 

Leese, J., Juu., 392, Dickenson Road, Longsight, Bfanches- 
ter, Technical Chemist. 


Lewi«, F. J., c/o Moss Chemical Co,, 15, Carlaw Avenue^ 
Toronto, Canada, Manufacturing Chemist. 

Lumsden, A. A., Forth Chemioa! Works, Bo’oess, N.B., 
Technical Chemist. 

McCandless, J. M., State Laboratory, Atlanta, Ga., U.S. A., 
Analytical Chemist. 

McCourt, C. D., 52, Victoria Road, Clapham, S.W., Re- 
search Chemist. 

Nicoll, Frank, 221, Wjilmersley Road, Bury, Lancs., 
Chemist. 

Pullin, S. R., 10. Newtou Grove, Cliapeltowu Road, Leeds, 
Assi.stant Chemist. 

Savage, G. M., c/o C. G. Euler, Platt and Gold Street, Now 
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U.S.A., Analytical Chemist. 

Taylor, A. M., c/o General Chemical Co., Hudson River 
Works, Hudson Heights, N.J., U.S. A., Chemist. 
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avoiderl as tending to create confusion. When sending 
subscriptions, the use of the form attached to the appUoation 
helps in the veridcation of addresses, on which the safe 
delivery of the Journal depends. 


Atkinson, E. B., l/o Scartho House ; Furze Glen, Lam- 
bert Road, Grimsby. 

Bolton, E. R., l/o Brook Green ; 54, Dighy Mansions, 
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Bendixen, J, C. ; l/o 61, Trafalgar Road, Old Kent Road, 
S.E. 

Dickerson, E. N. ; l/o 1.^, Wall Street, New York City, 
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Caitaliiait ^wtion. 


Meeiing held in Toronto, November 18/A, 1903. 


PROF. W. R. LANG IN THE CHAIR. 


.\t the request of the Chairman, Dr. Frank B. Keurick 
presented his report on the Fifth International Congress 
for Applied Chemistry, at which he represented the Canadian 
Section of the Society. He emphasised the close relation ; 
which existed in Germany between the scientist and the ' 
manufacturer, and noted, further, the interest shown in 
the Congress by the German Government. At the close 
of his remarks he gave a demonstration of the remarkable 
properties of a specimen of Heraeus’ quartz glass. The 
following papers were then read ; — 

NOTES ON THE SEPARATION OF GOLD, 
SILVER, AND PLATINUM. 

BY n. CARMICHAEL. 

As I had occasion to examine a number of black sands ! 
for the platinum group of metals, I made a careful search 
amongst the leading textbooks on assaying and analysis ! 
for methods which would aid me ; the records of the I 
different chemical soci^s were also examined, but the j 
data obtained from these sources were of the most meape 
description and not very reliable. As an aid to devising 
some rapid and efficient method of analysis the following 
experiments were made, which largely speak for themselves. 


Osmiridium . — The separation of the osmiridium group 
from the noble metals does not present any special difficulty 
if little silver be present. The ore or black sand is fluxed 
in a crucible in suitable manner and the lead button 
cupelled ; the resulting bead is rolled out and boiled with 
dilute sulphuric acid (1 to 10), letting the acid gradually grow 
stronger ; then, after washing, by boiling with nitric acid, 
again washing and dissolving in aqua regiay the osmiridium 
group alone remains, with perhaps a trace of silver chloride, 
which may be removed by solution iu ammonia. The 
separation of gold, silver, and platinum presents some 
difficulty, as the following experiments will show : — 

Separation of Platinum from Gold. — Alloys of the 
following composition were made by wrapping the metals 
in sheet lead and cupelling : — 


Alloy. 


liOHIllt. 


Gold 

Mgrms. 
... 100 

Platinum . 

... 1(H) 

Silver 

... 1,000 ; 

Gold 

... 100 

Platinum . 

... 100 

Silver 

... 1,200 1 

Gold 

... 100 1 

Platinum . 

... 100 

Silver 

.. . 1,600 ; 

Gold 

... 100 

Platinum . 

... 100, 

Silver 

. . . 2,000 1 

Gold 

. . . 100 

Platinum . 

. . . 100 

Silver 

, . . 5,0(K) : 


( CijpelleU, rolled, and boiled in strong HNO.. 
rlatiniioi <lid nob part properly. 

f Cupelled, and parted in strong HNO3 : result- 
) ing cornet weighed US’S rogrins.. showing 
1 L3'5 ingnns. of platinum retained by (ximet. 

^ Duplicate, samet result, 
r Cupelled, and parted in strong HNO3 : cornet 
3 weighed showing 13*6 mgrms. of 

1 plntiimni retained by cornel. Duplicate, 
same result. 

rCupelled, and parted in strong HNOj: comet 
) weighed 112*6 mgrms., showing 12*6 mgrms. 
J of platinmn retained by cornet. Duplicate, 
t.. same result. 

(Cupelled, and parted in strong HNO*; cornet 
>■ weighed 96 mgnns., showing that a loss had 
) ocimred. 


Note.— I n the last experiment the platinum had not all parted 
out, giving a dull grey colour to the Kold comet; the cornet was 
also partly broKcii up and the partiedes floated as a fine powder on 
the parting acid. A loss was occasioned iu this manner, and also 
perhaps by the amount of nitrons oxido evolved in the solution of 
the largo amount of silver. 

As the foTCgoing experiments gave negative results as far 
as method of separation was concerned, a series of alloys 
were made, gradually decreasing the proportion of plaliuum 
to gold. 


Alloy. 


Uesuli. 


MgrRi-s. 

Tnn rC^'Priled and parted first in 21° B. and then 
PlatiTi’iiin ’ ‘JO ) in 32° B. HNOa : resulting cornet weighed 
Silver 300 ) 102*7 mgrms., showing 2*7 mgrms. of plati- 

V. num left in cornet. Dup1icjite,8ame n'sult. 

Gold 100 ^ Cupelled, and parted twice in 32 ° B. HNO3: 

Platinum — 15 >• resulting cornet weighed 101*2 mgrms. 

Silver 400 ; Duplicate weigluMt 100*2 mgrms. 

Gold too N Cupelled, and parted in first 21° B.. second 

Platinum .... 10 A in 32'^ B. IINO3 : resulting cornet weighed 

Silver 300 J 100*8mgrm.s. Duplicate weighed 100*4mgms. 

Gold 100 Cupelled, and parted first in 21° B., second 

Platinum — 10 [■ in 32° B. HNO3: resulting comet weighed 

Silver 500 J 100*2 mgrms. Duplicate, same result. 

rCupelled, and parted in first 21° B., second 

Gold 100 j in 32° B. HNO3 : resulting cornet weighed 

Platiiniiii .... 5 , ■{ KK) mgrms., showing that the platinum had 

Silver 500 all been removed, except perhaps an un* 

I I weighable trace. 


A number of experiments were made with the alloy, with 
the same result as that given. After finding that platinum 
would separate out with this low ratio of platinum to gold, 
a number of experiments were conducted to ascertain how 
a higher ratio would separate. One of these experiments 
gives — 


Alloy. 


Result. 


Mgrms. 

Gold 100 ) Cupelled, and parted in first 21® B., 8e<H>tid 

Platinum.... 7 ; ?■ in 32° B. HNO*: resulting comet weigh' 
Silver 400 0 100*2 mgrms. 


With 10 mgnuB. to the same amount of gold some of 
platinum was left in the cornet, so that 7 per cent, of 
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platinam to gold seems to be the highest ratio that, can be 
sncoessfully parted. 

400 mgrms. of added silver were found to part as 
successfully as 500 mgrms., and at the same time to give 
a more compact comet, not so liable to break up. 


Alloy. 



Mgrms. 

Gold 

. . . 20(» 

Platinum , 

... 14 

Silver 

... 800 

Gold 

. . . . 300 

Platinum 

.... 14 

Silver 

. . . . 900 

Gold 

. . . . 200 

Platinum , 

.... 10 

Silver 

. . . . 000 


Result. 


['Cupellod, and parted in 21° B. and 32° K. 
HNOj : resulting cornet weighed 200 *.3 
ragrms., showing 0*3 nigriii, or platinum 
retained ; cornet broke up in parting. 
Duplicate was parted in 21° B., still more 
diluted and did not break, and weighed 
_ 200*8 mgrms. 
fCiurelled, and parted in 21° B. and 32° B. 

HNO3: resulting cornet weighed 300 mgrms. 
-< This would show that os a larger quantity 
of platinum has to be parted, gold must l>e 
L added in increasing ratio. 

7 Cupelled, and parted in 21° B. and 32° B. 
\ HNO3 : resulting cornet weighed 200 mgrms. 


Alloy. 


Gold 

Mgrms. 

. . , 100 ' 

Platinum . 

... 100 

Silver 

... 500 

Gold 

. . , 100 , 

Platinum . 

. . . 1(H) ' 

Silver 

. . . 500 

Gold 

... 100 : 

Platinum , 

6' 

Silver 

. . . 800 i 

Gold 

... 100 

Platinum , 

.... 5I 

Silver 

. . . 300 

Gold 

, . . . 50 ' 

Platinum . 

5| 

Silver 

... 300 

Gold 

25 1 

Platinum , 

6 , 

Silver 

, . . . 300 1 


The action of mass seems to play a part in this separation, 
as 7 mgrms. of platinum, added to 100 mgrms. of gold, 
parted successfully, but when double the quantity of both 
metals was taken, as in the alloy of 14 mgrm.s. of platinum 
to 200 mgrms. of gold, the cornet did not part ; but by 
increasing the gold to 300 mgrms, it did part. A number 
of experimeuts were then made with a view of separating 
the silver from alloys of gold, platinum, and silver. The 
results were as follows ; — 


Result. 


/"Cuix'llcd.and jiarted in strong 112804; re.sult* 
3 liig cornet weighed 2(H*7 mgrms,, showing 
') 4*7 rugrms. of silvcjr lefi behind. Duplicate, 

L same result. 

Cupelled, and parted in strong II28O4 ; then 
>■ in strong HNO3 : resulting cornet weighed 
) 20‘iingi raH. Duplicate weighed 200*0 rngnns. 
') Cupelled, and parted in dilute llaS04: 

> ing cornet weighed 105* f) mgrms. Duplicate 
) weighed lO-V 4 mgrms. 

) Cupelled, and parted iu dilute HaSOi : resnlt- 

> ing cornet weighed 105*3 mgrms. Duplicate 
) weighed 10.5*2 mgi’ms. 

/^Cupelled, and parted in dilute 112804, washed 
1 and parted in strong UNO3: resulting 
) cornet weighed .55*3 mgrms. Duplicate 
V. weighed 5.5 * 2 nigrms. 

; Cupelled, and parted iiulilutc H^SOi.w^ashed. 
3 and parted in strong IINO.t: resulting 
1 cornet weighed 30*.*1 mgrms. Duplicate; 
V. cornet weighed same. 


Notk. -This last experiment sliowod 0*3 ingrm. of silver n-tained 
or O’l per cent., whicti was the best result obtainable, while it 
is not entirely satisfactory ; a clo.se assay could proliably be made 
by running through a proof alloy under similar coinlitions and 
deducting the surcharge of silver tound irorn the ri'gular assay. 

A series of alloys of silver and platinum without any 
gold were also parted, both in nitric and sulphuric acids, 
but no satisfactory results could be obtained. A separation 
of platinum from a gold aud silver alloy was also attempted 
by precipitation as potassium chloro - platiiiite. This, 
however, presents many difliculties ; the alloy is lor practical 
purposes insoluble in aqua reyia owing to silver chloride 
being precipitated ou the cornet and preventing further 
action. This difficulty may to a ceitain extent be over- 
come by first parting in sulphuric acid and then taking out 
the last, of the silver with nitric acid, washing, and 
dissolving in aqua regia. To precipitate platinum with 
potassium chloride requires that the solution be fairly 
concentrated ; in doing this it is difficult to prevent the gold 
chloride from decomposing and precipitating metallic gold. 
Potassium chloride is to lie preferred to ammonium chloride 
in precipitating platinum, owing to its being slightly Ic.ss 
soluble in alcohol. 

I desire to express my thanks to Mr. D. Whittaker, 
Government Assistant Assayer, for his aid in carrying out 
these experinaents. 


Disoussion. 

Mr. Watson Bain said that the separation of gold, silver, 
and platinum was one of the most difficult problems in 
assaying. From some experiments made at the School 
of Practical Science, Toronto, it appeared that the wet 
method was unreliable with small quantities, and that the 
separation carried out as doscrib^ in most text-books 
yielded only approximate results. The section had reason 
for congratulation on receiving such a contribution to the 
knowledge of the subject. 


THE ECONOMIC ADMISSION OF 
STEAM TO WATER-GAS PRODUCERS OF 
THE LOWE TYPE. 

nV G. W. MOKKB. 

It is the general practice of water-gas operators to vary 
the quantity of steam admitted according to the conditions 
of the producer, these conditions being : — (1) Temperature 
iu the generator judged by the length of the preceding 
“ blow.” (2) Depth of the fuel bed, (3) The question 
as to whether an up or down run is being made. (4) The 
length of time that has expired since clinkering. The 
amount of steam admitted is judged by the number of turns 
given to the valve, sometimevS cheeking the working of the 
steam line by an observation of the nozzle pressure, taken 
from a Bourdon’s gauge placed on the wall. The im- 
portant point to which it is desired to call attention is that 
in every case the steam valve is left open the same amount 
during the whole run. 

If we consider the rea<!tion for the formation of water- 
gas, viz , — 

C + IlaO = CO + H. 

1 vol. 1 vol. 1 vol, 

we ha ve one volume of steam yielding two volumes of gas. 
Of course, above 1200" C. the reaction is complicated by the 
fact th.it hydrogen acts directly on carbon, forming CH^, 
C.^Hh, C3H3, &c. ; but, since the percentages of these gases in 
water are small, we may, for the purposes of the following 
argument, leave them out of consideration. Of two things 
we are sure, viz. : (1) the volume of steam used should, at 
corrected temperature aud pressure, be approximately one 
half that of the gas produced ; (2) if any undecomposed steam 
gets through the machine we are not running up to the 
highest efficiency ; for (a) it is costly to produce the steam 
in the boiler room ; (6) the surplus steam passing through 
the generator has to be raised to the heat of the coke, and 
this heat is abstracted from the machine ; (c) this steam 
must again be condensed in the condensers, thus necessitat- 
ing the pumping of extra condenser water; (rf) further- 
more, the following reaction, lIjO + fX) CO.^ + Hj, is 
liable to be .set up in the space above the coke, and in the 
carburetter and superheater settings. Thi.s reaction begins 
at 625" C., and comes to an equilibrium which is in acconl- 
ance witli the temperature prevailing in the machine. 
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The experiments which follow were conducted iu three 
water-gas machinea, two of them being those of the United 
Gas Improvement Company, and the third of the Western 
Gas Construction Company of Indiana. The length of 
blow was SIX minutes, and the length of run eight minutes. 
In the first place it was observed from the scale-board in 
the operating room that by far the greater portion of the 
gas made during the run was obtained iu the first three or 
four minutes. A }-in. pet-cock was then attached to the 
superheater of one of the machines, and a “ dry run '' was 
made. A thin-walled glass lieibig condenser was attached 
to the pet-cock, and it was found possible to condense water 
out of the gas at the latter part of the eight-minute period. 
Comparing, then, the gas produced and the quantity of 
steam employed. Pig. 1 may be expected to represent the 
condition of affairs. 

In order to accurately determine the amount of gas 
produced at short intervals, and to establish a curve on the 
lines indicated above, various devices were tried, including 
Pictet^s meter, but the best results were obtained by a 
direct measurement of the rate from the relief holder. A 



long rod, A (Fig. 1), w'as suspended from the rliiling that 
went up and down with the relief holder by means of a 
strap iron hook. At intervals of about 30 c.m., gimlet 
holes were made in this rod. A second rod, B, of the same 
dimensions as the above was made, and pointed at one end. 
The other end was secured to a heavy wooden block placed 
on the stone coping of the gasometer, and held in place by 
weights. A third strip, C, was prepared, with a thumb- 
screw in one end, and strips of heavy paper secured to it 
by means of tacks. In this way the rod C could be 
quickly fastened to A in such a way that the upper part 
of the strip of paper on C would he level with the bevelled 
point of B. A small hook was screwed in B at the point 
indicated, and a watch hung on it. All the water-gas machines 
except one were stopped, and the exhauster pumping from 
the holder was also stopped. When the machine began “ the 
run the holder would begin to rise, and, ev(‘ry 1 5 minutes, 
marks were made on the strip of paper opposite the point 
of B. The strips of wood were sufficiently thin to permit 
of them all being grasped in the left hand at once, and so 
the above markings could be quickly and accurately made. 
These measurements were continued over several days with 
both “ dry ’’ and “ wet ” runs. The best curves were 
obtained on calm days, as the slight movements of the 
holder caused by wind showed iu the curves which were 
subsequently plotted. It was also found possible to obtain 
fairly good curves with the exhauster running . by having 
the engineer maintain it at a constant rate, and by noting 
the rate from a slip of paper both before and after “ the 
run.” Very accurate measurements were taken of the 
capacity of the holders, and^ table prepared for conveni- 
ence in calculation. The distances between the marks on 
the strip of paper were transferred to a finely-divided rule 
with dividers, thus giving the number of inches between the 


markings, and by consulting the table this was readily 
transferred to cubic feet of gas produced per 1 5 secends 




In the curves * produced we have nearly one minute con- 
sumed iu reaching the maximmii rate* of output. This is 
accounted for by the following facts: — (1) The initial 
fraction is cooled below its average temperature on entering 
the condenser. (2) Tn the ease of a wet run a certain 
amount of time is used up in admitting the oil, the inflow of 
which gradually rises to a maximum. (3) The mains and 
the gas already in the holder is further removed from the 
temperature of the first fraction of the gas than from that 
formed in the succeeding part of the run. For these 
reasons the true curve of make couditioned by the internal 
state of the generator should, without doubt, be parallel to 
the time axis. This fact would tend to increase the output 
of the first three minutes above that shown in the curves 
actually obtained, and, ipsa causuy decrease the output of 
the latter part of the run. This would be an added 
argument for the method of operating proposed later on. 

From the curves shown it is apparent that the curve falls 
off enormously between the third and fifth minute in every 
case, which is about the time that the oil is cut off in the 
production of a gas of from 18 to 25 c.p. It would seem 
to be well, then, to cut the steam supply down to one half 
directly after cutting off the oil supply. This would be in 
accord with the convenience of the men in operating the 
machines. Furthermore, it would be approximately correct, 
aud would allow the machine to have its full capacity during 
the beginning of the run, thus securing the maximum daily 
output. This being settled upon, it becomes of importance 
to know just how much steam passes the inlet valve, and 
how much it is necessary to close the valve to cut that 
supply down to one half. A series of expeiiments were 
done on globe valves to determine the above, and it was 
established beyond a doubt that no simple relation exists 
between the number of turns a globe valve is opened and 
the amount of steam which passes in a given time. Some 
better control of the steam is evidently necessary. This is 
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io be found in the nozzle pressure appliances which are 
attached to most water-gas machines. Itaukiu, after a 
consideration of Napier’s work on the subject, gives the 
following empirical formula for the amount of saturated 
steam escaping from a chamber where the pressure is p, 
through a short pipe and nozzle into a space where the 
pressure is pa .* — 

(1) Where = or > ^ Po, «> = 

(2) Where p < | /,„, «. = (3 

In the above formula w =* the number of pounds of 
ateam delivered per second, and a is the area of the oriftce 
in square inches. In water-gas practice conditions are 
somewhat different from the experimentH on which the 
above formulro were established, insomuch as we have a 
long steam lino, and take the nozzle pressure, not from the 
boiler, but between the steam valve and the nozzle, at a 
point past which the steam is moving rapidly. If we apply 
the above formula, taking p as the indicated nozzle pressure, 
then p « 30 to 40 lb. per square inch, while pa is 
measured in a few inches water pressure, and the first 
formula applies ; from which it follows that the amount of 
steam delivered in a given time varies directly with the 
nozzle pressure, and also directly' with the area of the 
orifice. A series of experiments testing the accuracy of 
the above formula under water-gas conditions would he 
interesting. 

Conclusions . — From actual experiments carried out, 
extending over more than a month, in which the nozzle 
pressure was cut down by one half after the fourth minute, 
a considerable saving in coke was eflfected, and the compo- 
sition of the gas was in a measure modified also, its carbon 
dioxide contents being lowered. Under this system of 
working the gas and steam curves would resemble Fig. 5, ! 
though a curve of this kind was not actually taken from 
the machines. The above rc'inarks apply where gas coke 
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is used in tho generators j modifications may be expected 
in the case where anthracite coal is employed. From the 
curves just after clinkering, it is apparent that the 
hiaohine*8 capacity could be increased by dividing the 
blow into three periods, and cutting the steam down to 
one-third each time. It being possible, therefore, to 
approximately regulate the amount of steam admitted 
during the ran in accordance with the curves obtained, the 
yield of gas is increased, and tho machine can be run up to 
Its highest efficiency owing to the fact that the conditions 
causing imperfect working, indicated under (a>, (6), &c., 
JQO longer exist. 

The author wishes to acknowledge his indebtedness to i 
Prof. W. R. Lang, of the University of Toronto, for the ' 
advice and assistance rendered in collating his experimental 
resalts. 
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I THE MANUFACTURE OF CYANIDE:?, 

j BY DU. J. GUOSSMANN, 

! A full account of the bibliography of cyanides up to the 
j year 1902 will he found in au excellent book which 
I appeared during this year, entitled I'lndustrie des 
I Cyanures,*' by It. Robine and M. I^nglen. Generally 
I speaking, the methods which are used and have been 
I proposed to be used for the manufacture of cyanides are 
j based on the following principles 

I Ist. Conversion of forrocyanide into cyanide by melting 
1 with metallic sodium or other substances. 

I 2ud. The pr >duction of cyanide by the action of ammonia 
I on charcoal and carbonate of potash, or other potash salts. 

3rd. The action of ammonia on metallic sodium. 

4th. The production of cyauide by the action of nitrogen 
on charcoal and carbonate of potash or other potash salts. 

.5th. The ])roduction from sulphoojanides by molting 
processes. 

6th. The production from sulphocyanides in solution bv 
oxidising processes. 

7th. The production from “ Schlernpe.’* (?) 

A few of these processes are more or less well known, 
and reports on them may be found in the literature and in 
the patent records of this country ; others are still on their 
trial. In many cases the diHiculties of obtaining cyanide 
have been and are greater than appears on the surface; 
for it is not only necessary to turn out an article containing 
cyanide, but the requirements of the market are, that the 
finished product shotild contain at least 98 percent, cyanide 
of potassium, and be free from ct*rtaiu irapurittes, par- 
ticularly sulphide. As it is extreinely difficult to obtain raw 
materials free from sulphate, and as at a melting tempera- 
ture sulphates are rcdiujod hy cyanide to sulphides, it is 
clear that this partlculnrly objectionable impurity will be 
found in nearly all cyanides wliicli have been produced by 
a melting process. 

The most important question which at present is 
occupying the minds of those interested in the cyanide 
indiistrv is to determine which in tlie future will be 
the cheapest source from which to proceed. Will it be 
cheaper to use the cyanogen recovered from coal gas as the 
raw material for the manufacture of cyanide, or will 
synthetic processes prove the cheapc'jt ? Mr. Beilby, in his 
addn^ss before the International Congres.s for Applied 
Chemistry in Beilin, has gone into this question, and has 
come to the conclusion that the future lies with the syn- 
thetic processes. But though no one is more competent to 
speak on cyanides than he, I cannot accept the conclusions 
which ho draws from the figures he gives in hig address. 
At the present moment, no doubt the producing power of 
the different cyanide works is greater than the demand. 
The Transvaal, which before the war used nearly 3,000 tons 
per annum, has been out of the market for three years, 
causing a loss of 8,000 tons to the commonwealth of the 
producing nations. Even now it only uses one half of what 
it did before the war, and of that quantity a considerable 
amount is still supplied, under old favourable contracts and 
at remunerative prices, by manufacturers who are working 
old, or comparatively old, methods. The brunt of the com- 
petition has so far fallen on the new processes, which hare 
no cld favourable contracts to compensate them for the 
present ahaormally low prices, and who have still to write 
off their plant under exceptionally unfavourable ooudttions. 

The consumption of cyanide in the Transvaal will have 
to become normal, and more than normal, before it will be 
. possible to judge which principle of manufacture and 
I which individual processes will prove the best and cheapest. 
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The cyanogeu recovered from gaa works is either in the 
form of ferrocyanide or of sulphocyanide. Kither of these 
in tho form of the soda compound contains cyanogen 
equivalent to 21 per cent, of ammonia. Keckoning the 
ammonia value at 46/. per ton, the value cf the cyanogen 
is therefore about 9/. 10^. per ton of ferrocyanide. The 
value of the soda, calculated on caustic soda, is about 
5/. 10«. per ton. It therefore follows that tho intrinsic 
value, apart from labour and general charges, is 15/. per 
ton. hJow it must be borne in mind that if the gas works 
were paid lor the labour in getting out these products, 
which, especially in the new proceshes by Biieb and others, 
is extremely small, plus the price of the caustic soda used, 
the difference bett^een the cost of these items and the 
selling price would represent the amount of profit ; and 
the questu n, therefore, is whether the synthetic processes 
could compete on the assumption that the gas woiks were 
to turn out sufficient quantities of ferrocyanide or sulpho- 
cyanide. As regards sulphocjanidcs, they may be left 
out of consideration, as the only economical processes for 
the recovery of cyanogen compounds from gas are those 
proposed by Bueh, and similar ones, and these processes 
do not yield sulphocyanido in any quantity, hut chiefly 
ferrocyanide. As regards the quantity which the gas 
works cculd produce, it is far in excess of w-bat is likely 
to be requited for tho manufacture of cyanides. The gas 
works in this country alone could produce sufficient 
ferrocyanide ior the manufacture of 1,000 tons of cyanide 
per week, and to this would have to be added what could 
be produced in France, Germany, America, and other 
countries. Jf we assume that the possible production of 
the world from gas works of ferrocyanide would be only 
double that of the United Kingdom, the amount of 
ferrocyanide available for the world’s consumption would 
be 150,000 tons per autum ; and taking the value of the 
cyanogen as only equal to that of ammonia, it would 
represtut a yearly value of a million and a half pounds 
sterling. It is not likely that such a valuable commodity 
will be wasted for a much longer time ; for although the 
cyanogen compounds recovcied by the gas works could 
uot be all cold as such, they could always be converted 
into ammonia salt. And if ammonia, which at present is 
considered the most likely raw luateiial lor the synthetic 
production of cyanides could actually he commercially 
obtained from cyanide products, recovered in the | 
manufacture of cool gas, the methods which are based on 
the conversion of ammonia into cyanide would become 
obsolete. In his admirable address, read before the 
InteiDational Congress of Applied Chemistry, in Berlin, 
June 1903, Mr. Beilby shows that of the total number of 
cyanide factoiies more than one half use at present 
lerrocyanidc as a raw poduct,. atd convert it into cyanide 
by melting with metallic sodium, and it is this point which 
appears to me to be the wtakest point in Mr. Beilby^s 
arguments. For the metallic sodium alone, not taking 
labour and inevitable loss into consideration, costs 
theoretically more than one penny per pound to produce 
cyanide from ferrocyanide. 'I he synthetic procefses have, 
therefore, up to the present had to compete only with a 
process which is exiren ely expensive. If, therefore, it 
should be possible to reduce the expense of converting 
ferrocyanide into cyanide, the whole of these work.s, 
consisting of one half of the total producing power, would 
be thrown out of competition, leaving barely sufficient 
producing power for the synthetic production of cyanide 
to cover the world’s requireimnts, especially as the 
producing power estimated by Mr. Beilby does not give a i 
guarantee that the product obtained is in all cates of 
commercial and economical value, and a paying veniure. ! 

But apart from these considerations, on which the future 
of the cyanide industry depends, it is well known to 
cyanide manufacturers that the purification of cyanides is 
one of the most difficult problems, and one which has 
never been solved satisfactorily. To purify, for instance, 
a cyanide containing tulphocyanides, feirocyanides, sul- 
phides, and carbonates, and similar impurities is a task 
involving great expense ai^T labour. On the other band, 
it is extremely easy to convert an impure cy anide into a 
very pure ferrocyanide, so that if it were again possible 
to convert this ferrocyanide cheaply into pure cyanides. 


the extra price of converting the cyanide hack into 
cyanides through ferrocyanide will still be the cheapest. 
These considerations have led me to give particular 
attention to the question, whether it is not possible to 
design a process by which ferrocyanide can be cheaply 
converted into pure cyanide, and it is the outcome of my 
work on this subject which I beg to lay before you now. 

Ope of the most interesting features of technical chemistry 
lies in the fact that some of the simplest processes which 
have been known for many years, and practised in ihe 
laboratory, have uot been applied to work on a large scale, 
because lor the time being no suitable machinery could l)e 
designed. One of these is tl.e process of preparing prussic 
acid from ferrocyanide by distilling the latter with sul- 
phuric acid. This observation was made by Schcele as 
far back as 1782, and since then the process has been 
studied by a great number of investigators ; and it can 
only he attributed to the facts stated above, and to the 
apparently dangerous nature of the operation, ihat no one 
has carried this process through with a view to its technical 
application for the manufacture of cyanides. Another reason 
may he that it has been chiefly studied by pharmaceutical 
chemists with a view to producing an ofliciual solution of 
prussic acid, and without consideration as to expense. 
Thus the fact that only part of the available cyanogen was 
evolved as hydrocyanic acid, did not appreciably eflecl 
their work. It became necessary to arrange the cycle of 
reactions in such a manner as to render the process 
absolutely quantitative before it became one of technical 
utility. 

Erlenmeyer, on studying the proji^'rtitis of the residue 
from the distillation of ferrocyanide with acid, found that 
the insoluble residue of potassium ferro-feirocyanide could 
he qualitatively converted into ferrocyanide by heating 
with caustic potash, and gave the equation- — 

KaFe.Cye + 2KOH - K.FeCyg + 2Fe(OH). 

But on examining this reaction quantitatively I found that it 
does not proceed ou these lines. The y ield was invariably 
far below theory, ranging only from 70 per cent, to 80 per 
cent, of the ferrocyanide which should have been obtained. 
It was, therefore, out of the question that ferrocyanide 
could be recovered from Kveritt’s salt by boiling it in the 
ordinary way in a closed vessel with caustic soda, so as to 
produce ferrocyanide of soda and ferrous hydrate. But I 
found that if air was blown through the mass during 
boiling, so as to oxidise the ferrous hydrate produced to a 
higher state of oxidation, then the ferrocyanide was 
recovered quantitatively, clearly showing that whereas 
ferrous hydrate and ferrocyanide form an insoluble cem- 
pound, a higher state of iron oxide and ferrocyanide do 
not form an insoluble c( mpound. 1 have, moreover, found 
that even working alway s under the same conditions, the 
yield of ferrocyanide is not absolutely constant, though it 
closely approaches the one half, hut that whatever shortage 
or suiplus of prussic acid is obtained is toinpenrated by 
the larger or lesser quantity of ferrocyanide recovered, 
and that the process is an absolutely quantitative process. 

The reactions upon which my process is based may, 
therefore, he briefly summed up in the following 
equations : — 

(1) 2N84reCy6 + (3 + ^) HaS04 « 

6HCy + NajFejCyg + 3 Na 2 S 04 F j:H 3 S 04 . 

(2) aNfljFeaCye + 6NaOH + yO » 

:3Na4FeCy8 + FcaO (8 + y) + SHaO. 

(3) KaOH + HCy - NaCy + HaO. 

in which x represents any figure up to 3, and y any figure 
up to 1, or even exeteding it. Although the reactions do 
not take place absolutely quantitatively if we consider our 
equations separately, yet if we take the complete cycle of 
the three reactions, the result is always quantitative. Thus, 
in a hatch in which 133*1 lb. of ferrocyanide of sodium 
were worked 9 p, the sum of the cyanogen obtained as 
prussic acid, and that recovered as ferrocyanide of sodiuin, 
corresponded to 132*1 lb. of ferrocyanide of sodium, 
showing an actual yield of 99*8 per cent., and this loss of 
0* 7 per cent, even includes the loss in boiling to dryness. 
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As tbe full particulars of the process will be found in the ; 
English Specification No. 36 of this year (this Journal. ; 
1903) 1180. 1194), I need cot go into the details of plant i 
and of the strength of solutions of the materials. Broadly 
speaking, the necessary quantity of sulphuric acid of proper 
strength is run into a solution of ferrocyanide of sodium, 
and the evolved prussic acid is absorbed in caustic potash 
or caustic soda solution, or a mixture of both. The distilla- 
tion is curried on in a partial vacuum, and the apparatus U 
arranged in such a manner that no accident could possibly 
occur to the workpeople, and in the course of the manufac- 
ture of many tons of this product I have had no accident, 
not even a complaint of any inconvenience from the , 
workpeople. The solution of cyanide obtained in the 
process is boiled down in a vacuum pan of special 
construction, and the product is delivered in the form of 
pellets, free from dust, and in a very pure form. I consider 
that these pellets should be of great advantage in the 
cyaniding of gold, as the workmen who have to dissolve 
them need not handle the cyanide at all when it is in that 
shape. A curious fact is also that these cyanide pellets, 
being practically a hydrated cyanide, dissolve more easily 
in water than the melted form. If it is desirable to proiluce 
the melted cyanide, this can be easily done by carrying the 
drying of the cyanide further, and then melting the powder 
thus obtained; but I consider it far preferable not to melt 
the cyanide, as I have never come across cyanide produced 
in that way which does not contain at least traces of 
sulphide, whereas cyanide made by the wet process is 
absolutely free from it. 

It will be Noticed from equation 1 that another by-product, 
sulphate of soda, is produced during tbe reaction, and 1 
have based on that fact a process whi«jili enables us to 
produce cyanide of sodium or potassium eveu more (dieaply 
than in the process stated above. The equations representing 
this are as follows ; — 

(1) 2HCy + CaCOH)2 + =- 

2NaCy + CaS04 -t* 2U2O. 

and it can be seen from this equation, which is borne out 
by facts, that sulphate of soda and cyanide of calcium 
decompose easily into cyanide of sodium and sulphate of 
calcium. But the fact that sulphate of soda is obtained as 
a by-product can be utilised in a different manner, which 
ultimately should be of great importance to tbe gold mines 
using cyanide, 

It is well known amongst those conversant with the 
manufacture of cyanides, that the cost of packages, and 
the cost of boiling down or melting, form a heavy per- 
centage of total cost, and if these costs could be saved, and 
if cyanide could be produced in solution by tlic mines 
themselves on the spot, where the cyanide is to be used for 
gold extraction, the saving to the user would be very con- 
.«iderable. At the first glance it would appear that the 
method which 1 discussed last, that of using the recovered 
sulphate of soda in conjunction with lime for ihe produc- 
tion of cyanide, w'ould fulfil those requirements, but that is 
not so. In nearly every locality where cyanide, is used for 
gold extraction, the cost of sulphuric acid would be pro- 
hibitive, and although lime and coal might be found cheap 
enough, the extra cost ot sulphuric acid would nullify every 
other saving. But where the cost of transport is great, 
there should be no great diliiculties in tbe way of electro- 
lysing the recovered sulphate of soda on the spot, u«d 
reconverting it into caustic soila and sulphuric acid, so that 
in the end the cost price of cyanide at the mines would not 
he much higher than the cost price of the ferrocyanide in 
proportion to their respective equivalents. 

To sum up, it appears probable that the outcome of the 
reactions which I have laid before you may affect other 
industries besides the manufacture of cyanides. As refiards 
that industry, it is possible that in the course of time the 
gold mines may produce their own cyanide in solution, 
either in each mine or in convenient centres, from which a 
number of mines could be supplied. It should certainly 
supersede the processes in which metallic sodium is used 
for the conversion of ferrocyanide into cyanide. But the 
process which I have desciibed should be of particular 
interest to gasworks, as it opens up a question which, to roy 
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knowledge, has never boon approached, vii., the technical- 
conversion of prussic acid into ammonia. 

As far back as 1897 Charles Hunt (J. Gas Lighting, 1897, 
p. 18) considered that cyanide could bo obtained cheaper 
from gas than by any synthetic method. But the methods 
for recovering these compounds from crude gas advocated 
by Knublauch. Foulis, of Glasgow, Wilton, Bucb, and others, 
have not received the attention in this country which they 
deserve. This, no doubt, is to some extent duo to the 
commercial reason that if the gasworks were to recover all 
the cyanogen as ferrocyanide there wmiild be no sale for the 
greater part of that ]>roduct. But the fata that 1 have 
shown it to be possible to obtain the cyanogen from ferro- 
cyanides quantitatively, and without the least danger, as 
prussic acid, and the property of prusric acid of being 
easily converted into ammonia and formic acid, appear to 
mo to put a ditlerent eom|)lexion on the recovery of 
cyanogen from gas ; as what could not bo sold as cyanide 
I or ferrocyanide could be sold in the form of ammonia 
salts, and as formic acid. 

I Discussion. 

i Du. CoLMAN remarked that it appeared to him, ou 
looking at the equations, that it w'as by no means certain 
! that tile process would be cheaper than the one in which 
i sodium was used. Dr. Grossmaiin starteil with Na4FeCy,;, 

! but sacrificed the whole of tliat NH4 by acting on it with 
i sulphuric acid. He was neglecting now the suggestion 
j that the resulting s<>diuiu sulphate could be afterwards 
' electrolysed, and the sulphuric acid and caustic soda 
j recovered. A portion of the NujFeCyg was converted into 
i Na2Fe2('yG. "I’o reconvert this into Ni^FeCy^ it was 
j necessary to use two more molecules of caustic soda. 

I Altogether six molecules were used, and then another six 
I were required to convert the prussic acid into sodium 
cyanide, bringing the total up to 12 molecules of caustic 
i soda in place of two atoms of sodium. Although caustic 
soda was much cheaper than sodium, it would require eight 
! times as much. Further, iu the conversion of sodium . 

I ferrocyanide into cyanide with metallic sodium, there was I 
' no solution to he evaporated, so that the fuel cost of 
' Dr. Grossmaim’s process must come out higher. Of course 
I there was always a loss of metallic sodium iu the manu- 
I facture of cyanide ; he did not know how much, but that 
: must he taken into account. He di«l not gather whether 
I the yield of sodium cyanide from the hydrocyanic acid 
after evaporation was quantitative. 

Dk. Gkohs.wann said there was no lo.ss of cyanide during 
evaporation. 

I Dr. Coi.man pointed out that the author had stated no 
' process could he considered in connection with gas works 
other than ihe ferrocyanide one ; and it was quite true that 
up to the present the greate.st quantity of the cyanides iu 
gas had been recovered in the foirn of ferrocyanide. This, 
however, was mainly due to Hio fact that the demand for 
ferrocyanide w’as greater than that for snlphocyanide. 

I There wus no reason whatever why sulphocyanides could 
I nor. he obtained from coal gas equally well, and, he thought, 
more cheaply, than by any proces.s at present in use for 
' making f'errocyanides. Whether it were better to manu- 
facture ferrocyanides or sulphocyanides would depend on 
the prices obtainable for the two products, and thi.s in 
' turn would be determined mainly by the relative cost of 
; converting these into cyanide. 

Mr, a. G. Bloxam regretted that Dr. Grossmann had 
not considered more closely the question of recovering 
cyanogen from coal gas, in the form of snlphocyanide. 
Eight or nine years ago he made a series of experiments at 
I tbe .South Metropolitan Gas Works, and found that by 
passing the gas after it left the ammonia scrubbers through 
I polysulphides, snlphocyanide was formed without any loss 
I whatever. All the cyanogen was recovered as sulpho- 
I oyanide, and the separation of this compound from the 
j remaining polysulphide, if such remained, was quite easy. 
Then the diflSculty came in, was there any market for 
snlphocyanide ? He came to the conclusion at that time 
there was not, and if anything was to be done it must be by 
way of winning the hydrocyanic acid directly from the 
snlphocyanide. But since then, much work had been done 
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on the oxidatioa of sulphocyaoides, particularly with nitric 
acid, and doubtless in the near future RaschenV prooess, or 
some modiAcation of it, would enable them to recover the 
whole, or practically the whole, of the hydrocyanic acid 
from the sulphocyanide. The process to which he referred 
was the oxidation of sulphocyanides by nitric acid, and the 
recovery of oxides of nitrogen as nitric acid, whicli was 
returned automatically to the retort. Unless Dr. Gross- 
man’s process were a continuous one, there would be 
difficulties in getting it adopted. In this case it seemed 
that they first bad to distil with sulphuric acid, and then 
treat with caustic soda, and so separate the ferrocyanide 
from the other matters formed by that reaction, and then 
to distil again with sulphuric acid, so that there did not 
feetn much chance of making the process continuous. 
What degree of purity was obtained in the final product, 
and, in evaporating down, was all the prussic acid obtained ? 
The author said he got it all, but was it not necessary to 
use a large excess of caustic soda to retain it, so that 
ultimately there would be a mixture of caustic soda and 
cyanide instead of the cyanide of 98 per cent, obtainable by 
Other processes ? 

Mr. J. C. lliCHAUDSON enquired if the author proposed 
to introduce electrolysis for the recovery of the sodium at 
the end of the process, why did he not introduce it at the 
beginning, and so effect the reduction of the salt ? With 
•regard to the first reaction, which was said to be a distil- 
lation under reduced pressure, ha I the author applied 
pressure and obtained any altered or more efficient results ? 
It seemed rather a roundabout way to get about the same 
results as were already obtained by metallic sodium, the 
production of which he believed could be done now very 
economically by means of cheap water power. What 
electrolytes would be used for the recovery of the sodium, 
and what apparatus? With regard to the absorption of 
hydrocyanic acid by means of alkali, and the importance of 
excluding the ptesence of sulphides, probablj' if the alkali 
were an electrolytic product the sulphides would be reduced 
to a minimum. Had the author tried the result of blowing 
in other gases, COj for example, instead of air? 

Dr. H. P. Stevkns asked if Dr. Grossmann had tried 
distilling the cyanide with an acid in the presence of an 
oxidising agent. On one occasion he had tried that 
experiment with a nitrate in solution in a somewhat large 
quantity, and the distillation was carried aImo.st far enough 
to produce red fumes. The whole of the cyanide was in 
the distillate as hydrocyanic acid. He thought it possible 
that quite a small quantity of an oxidising agent, perhaps 
a less expensive one than nitric acid, might bo used, and 
in that way the whole of the cyanogen obtained as hydro- 
cyanic acid in one operation. 

Dr. J. Lbwkowitsch asked what strength of sulphuric 
acid was used, because he thought the hydrocyanic acid 
would come over considerably diluted with .steam. Would 
it be of any advantage to get some of the hydrocyanic acid 
as a liquid ? 

The Chairman said that some of the mines in the 
Transvaal were almost entirely depoodeut on the use of 
•cyanides for their profits, and therefore the production 
of cheap cyanides was a very good thing for them, even if 
not for the manufacturers. There were two legitimate ways 
of altering prices, either by diminishing production or 
increasing oousumptioD, and the latter alternative appeared 
in this case to be the most hopeful. There were many 
uses for cheap cyanide which would materially increase 
the demand, and so counterbalance the extra production 
with depressed prices. In the United States, which was 
practically excluded from our manufacturers by a tariff 
wall, there was a large consumption of cyanide for agri- 
cultural purposes. He was informed that the extensive 
orange industry in the Southern States and in California was 
threatened almost with annihilation by a parasitic scale, 
but which was now completely destroyed in well-managed 
plantations by cyanide. A tent was placed over each tree, 
and within it hydrocyanic acid was evolved. Some of our 
farmers who complained ^Iffout blight in hops and similar 
crops might follow suit. Another thing that rather 
hampered our manufacturers with regard to potassium 
•cyanide was that potash had to come from abroad, Germany 


having practically the monopoly of it, and be did not see 
how they were to avoid that. Sodium cyanide of course 
was different. With regard to the use of cyanides for 
other purposes in connection ^nth organic chemistry, 
Dr. Grossmann had mentioned formic e.cid ; they, however, 
did not know what use could be made of this acid, because 
it had never been cheap enough. If it could be produced 
cheaply, there would probably be a great opening for it, 
in the same way as with lactic acid, which was now being 
used for a number of purposes. Those who were engaged 
in the cyanide industry should do all they could to develop 
these openings, hut in any case the use of cheap cyanide 
was a very great advance for humanity. 

Dr. Grossmann, in reply, said he did not know whether 
Dr. Colman was quite correct in stating that no solutions 
had to be evaporated ; there was no doubt there was a con- 
siderable loss of metallic sodium, which was a far greater 
expense than evaporalion of comparatively strong solutions. 
The iron residues had to be separated from the melt in the 
melting process, so that more than a quantitative amount of 
metallic sodium was used, and a certain amount of cyanide 
of sodium or potassium which adhered to those iron 
residues had to be recovered. It was not so clear and 
simple a process on the large scale as it looked on paper, 
The claim he made for his process was that it was exactly 
the reverse. It was a far simpler process on the large 
scale than it looked on paper. Dr* Colman also said that 
up to the present time most of the cyanide which had beeui 
recovered from gas had been in the form of ferrocyanide, 
but that the gas works, if they liked, and had an outlet for 
it, could have made it into sulphocyanide. He could not 
enter into a discussion of this point. He did not profess to 
be a gas manufacturer; but on reading the literature, it 
seemed that the principal processes used now on the 
continent and in this country in gas works, of which results 
had beeu published, dealt with the recovery of cyanogen 
from gas in such manner that chiefly the ferrocyanide was 
recovered, and in those processes 95 per cent, of the 
cyiiuogeu was in the shape of the ferrocyanides and only 
about 5 per cent, as sulphocyanides. In the old process 
of recovering cyanides, he always understood the siilpho- 
cyanide was a very great nuisauec, apart from being 
unsaleable. He was quite aware of Raschen’s process, 
which was a most ingenious, and, as far as he could judge, 
a most successful one. At the same time Raschen must 
use sulphuric acid, and he also used nitric acid, as well as 
caustic soda or caustic lime, so that he could not see that 
it altered anything. It simply became a question for the 
gas works to choose between two methods, one giving them 
cyanogen in a beautifully crystallised form, which would 
keep for any length of time, which was not hygroscopic, and 
which could be transported and might easily be worked up, 
and any other yielding troublesome substances like the sulpho- 
cyanides, which are hygroscopic and difficult to crystallise. 
He did not know Mr. Bloxam’s process for the recovery 
of the cyanogen as sulphpcyanogen, as it had not beeu 
published, and he must confess that if he had to choose 
between two methods, one giving him a crystallisahle salt, 
and another giving him the sulphocyanides, of which ho 
knew all the disadvantages, he should prefer the ferro- 
cyanide. It would, of course, become a question of 
cheapness and efficiency with the gas works. His process 
could be made continuous in a very simple manner. Thdre 
was no difficulty about it on the large scale. It need not 
be made absolutely continuous, for it could be stopped at 
ascertain time, and the product worked up afterwards in 
batches. Mr. Dloxam also asked him the degree of purity 
obtained in the finished cyanide, and to that he could only 
say that every batch was tested, and there was a very 
slight loss of hydrocyanic acid in evaporation. Taking 
everything into account, all the losses came to 0*7 p<^r 
cent. The process had been tested very carefully, au<l 
the results were checked by others more competent in 
analytical work than himself. There was absolutely uo 
impurity in the cyanide except water, if that could 
termed an impurity. In making sodium cyanide the} 
boiled down to the point when the salt was in snob a stat* 
of hydration that it tested 98 — 100 per cent., calculated on 
potassium cyanide. If they wanted to make the so-cuUe'i 
commercial cyanide of potassium (which was not oyani(b’ 



Deo. SI. 190$.] 


MANOHESTER SECTION. 


lasi 


of potassium, as they all knew), they, mixed a judicious 
quantity of potassium cyanide with the sodium cyanide 
and stopped at the point when the product tested was 98 per 
oeut. It could have no impurities except those which 
might get in by the decomposition in the boiling down 
and that with proper apparatus could be avoided. Mr* 
Richardson asked why he did not electrolyse at first! 
Dr. Grossmaun said it would not pay in this country to 
make caustic soda and sulphuric acid* by electrolysing the 
flulphate of soda, bat in the Transvaal the cost of sulphuric 
acid at the mines was anything from 10/. to 20/. per ton • 
the case was different. ’ 

Mb. db ^osfCNTiiAL said these figures were not correct. 

Dr. GWibsmann said he was informed that that was the 
price mines, and he was also told that the cost of 

< 5 arriadg|om this country to the mines of any chemical 
came ^prom 7/, to 10/. per ton. Whichever way it was 
taken, cost of the sulphuric acid would be a very 
oonsid^^le item. Now, supposing cyanide were made at 
the mii^, then, taking the cost of the packages alone at 
3/. per ton of cyanide, and the cost of evaporation 
at about 2/., there was a saving of 5/. I0.v., which would 
leave that as the margin for cost of electrolytung. But 
he had only thrown this out as a hint; it was not a 
material part of the process, and he should certainly not 
attempt electrolysing the sodium sulphate in this country. 
As regards the blowing in of carbon dioxide instead of air, 
he did not see why he should not use the cheapest moterial,* i 
consequently he always used air. Then a question was i 
asked, if he had tried to work it under pressure? He I 
could only say that anyone who wished to make prussic ! 
acid under pressure would find it an extremely dangerous 
undertaking. With regard to distilling in the presence of 
oxidising agents, particularly nitric acid, which was referred 
to by Dr. vStevens, if a process could be obtained which would 
do that, it might have some advantage.s, or it might not. 
The great advantage of working with sulphuric acid wa.s 
that there was no difficulty whatever with regard to plant. 
Lead could be used, as it was not attacked by prussic acid ; 
iron could also be used except in presence of sulphuric acid, 
and there was no danger of any explosive compounds being 
formed. Nitric acid or nitrates were substances which he 
greatly objected to in conjunction with cyanides. It was 
well known that in the llaschen process at the outset there ' 
was a serious explosion caused by some compound of an 
explosive nature, the forniatian of which had not been 
anticipated, through the interaction of nitrous fumes and 
prussic acid. He had not gone far into these experi- I 
ments, if for no other reason than that they involved a , 
certain amount of risk, which he had succeeded in 
miniralMing in his process. • The strength of the acid he 
used was about 20 per cent. Whether hydrocyanic acid as 
a liquid would be useful ho could hardly say. "it could not 
be used for the extraction of gold, and he did not think i 
it would be of any use, except that it eould be easily j 
converted into ammonia and formic acid. ! 


Fabrikand several other factories have gradually pulled 
down their lead chambers, created something like a Boare 
amongst manufacturers. Their apprehensions became 
graver when prices were threatened, whilst the smiller 
inaoufacturers seemed to be debarred from adopting the 
new process, it becoming known that the smallest plant 
with which the contact process would pay was 20 tons of 
inonohydrate per day. Nt'verthtdess, it seemed to me that 
many difficulties might have to bo overcome before the 
various contact apparatus were a perfect success, and that, 
however much the old process was in need of improvement, 
eompetition would soon bring this about. A number of 
improvements, some now, some old inventions, are now 
being applied to the chamber process, and the remarkable 
results claimed for them may restore it to a more comfort- 
able position. I have, during tlie last two years, had special 
opportunities of seeing a good number of modern or 
modernised sulphuric acid works, and can therefore give 
an impartial report on the latest developiiieDt.s in this 
industry. 

All the chemical reactions taking place in the chamber 
process have been carefully studied by Lunge and others, 
and should be now fully understood. It is, however, the 
physical and mechanical side of the process that claims 
more attention, and in which improvement can still he 
made. Thus the ordinary kilns, which ueoe.sititate much 
labour, have been superseded for largo productions by 
mechanical burners, like the Herreshoff, McDjugalf, 
Frasch, and other furnaces. Tho pyrites for these must bo 
reduced to a very small size, and the result is much dust, 
necessitating large dust chambers, which do not always work 
1 satisfactorily. This has led several factories to ahaudou 
; thorn again, whilst others are experimenting with some 
j modifications. The trouble was overcome by some fac- 
; tories erecting tangential dust chambers on the principle of 
I Meyer’s acid chambers, which seem to give very good 
results. 

With regard to Glover towers, it is becoming more 
general to line them with segments of volvic lava, as 
Delplace did 20 years ago. This gives a small number of 
joints, and the structure is not lialile to collapse or bulge 
out like brickwork. .V perfect filling material has yet to he 
found. The enijuiry instituted in this country by Mr. 
Spence as to the value of cylinders resulted in their con- 
demnation, and this is now recognistsd as correct elsewhere. 

I hey are, however, better than bricks, if properly built up. 
Bricks having an opening in tho centre and channels on the 
top, so as to retain a layer of acid, are sometimes used, and 
act fairly well. In Aoierioa quartz filling is preferred, 
l*ecauso it is easier cleaned from the large quantity of dust 
produced by the mechanical furnaces. 'I’his dust question 
will have to be tackled sooner or later, because the Glover 
acid is really spoilt by having to run over accumulated dust 
sludge, whilst if this were .successfully retained by dust 
chamOers, filters, or other means, even perhaps at the 
expense of reheating the gases, belter acid for a -good many 
purpo.ses could be obtained. 


iWanclifsfttr ^eftioiu 
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Meeting held on Friday, December 4th, 1 903. 

MR. J. CARTER BKr.l. IN THE CHAIR, 

PROGRESS IN THE MANUFACTURE 
OF SULPHURIC ACID, AND 
ITS EFFECT. 

Br OSOAU GUTTMANN, M.INST.C.K., F.I.C., F.O.8. 

With the publication of patents on the ** contact process 
of manufacture of sulphuric acid by the Badische Anilin 
und Soda Fabrik a revolution has set in in this most im- 
portant industry. A number of apparatus, based on the 
same principle, have since been patented, and many fac- 
tories have adopted one or the other of them. This, 
together with the fact that the Badische Anilin und Soda I 


j The old method of nitre ovens is dying out, and is now 
i practically unknown on the Continent, everybody charging 
nitric acid through the Glover tower. This certainly 
enables one to regulate the admis.sion of nitrous gases 
more accurately and has resulted in much economy. 

There is no need to tell you anything about the manu- 
facture of nitric acid, but 1 take this opportuuity to state, 
with the full approval of ray friend Prof. Lunge, that in 
the new edition of his book on sulphuric acid, which will 
be a lasting m )uumi3nt to this wonderful worker, my own 
I system of nitric acid mauufiicturci has, without his fault, 
been explained by incorrect statemout.s and plans, supplied 
to him without my authority. 

The Gay-Lu.ssac towers are much improved already, and 
more will he aecoruplishod soon. Coke filling has given 
way almost universally to material which is not attacked 
by the nitrous vitriol, liings, saucers, and all kinds of 
moulded pieces of earthenware are now carefully and 
symmetrically placeil into them, but they generally allow 
the gases to pass through too rapiJly, and therefore high 
towers are required. Plates and hollow balls are gaining^ 
ground for absorption towers, and are certainly jnoSr' 
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efficient. It becomes a practice now to make two short 
Gay-Lussac towers instead of one high one, and this is no 
doubt more rational, since the gas is less likely to follow a 
straight course and thus better absorption is secured, and 
also because there is always a tower available should one 
require repair. A further saving of nitre is accomplished 
by the employment of a central Guy-Lusiac tower, which 
takes the exit gases of two or more set®, and this is now 
becoming a general practice. 

A good deal has been paid and written about intermediate 
towers. Those who think that these intermediate towers 
can entirely replace the chambers are, in my opinion, not 
considering tbe mechanical effects properly. Intermediate 
towers, no doubt, show a very high producing capacity per 
cubic foot, as compared to a chambtr. It is, however, not 
in tl'e production cf the bulk of the acid, hut in separating 
out the last portion, that a chamber is efficient. The 
proper function of an intermediate tower is to promote 
chemical and mechanical reaction, and of tlie chamber to 
give the mist of acid the requisite lime and space for 
separation. All the towers that 1 have seen, which were 
arranged on this principle, and whose dimensions and those 
of their admission and exit pipes were correctly propor- 
tioned, acted very well. Mr. Gilchrist (this Journal, 1899, 
p. 406) said ; “ So long as there are obstructions for tbe 
gases to come in contact (with) there will be additional 
reaction, causing the formation of sulphuric acid, which is 
best deposited in tbe conditions existing in the chamber.*^ 
Where the gases are still hot, as immediately after the 
Glover or after a first short chamber, the Gilchrist towers, 
as described by Mr. Kaldiug in “Mineral Industries/^ VIJ., 
1899, are very efficient. T hey are lead towers traversed by 
a large number of circular or oval lead pipes communicating 
with the air, and they cool the gases very well. When, 
however, the temperature does not exceed 80° plate towers 
are more to be recommended, and hollow’ balls as filling 
material will .stand a temperature even beyond 100'’ quite 
well, whilst the reaction in such towers is undoubtedly more 
energetic. Intermediate towers have, on account of their 
high producing capacity, allowed considerable reduction in 
chamber space, or, in tbe case of existing plants, large 
increase of the output. 

The chief improvements have been introduced lately in 
the construction and the working of the chambers, and, in 
fact, there was, and is, still much room for them. True, in 
years gone by, glass plates, lead partitions, and such like 
contrivances were tried, but with Indifferent success, since 
the working of chambers was but imperfectly understood. 
Acting on Lunge’s view that the chief function of the 
chamber is dissipation of heat, cooling shalts were made 
through [he chambers. One need, however, only work out 
the small amount of extra cooling surface gniiied thereby 
to sec that thdr effect could not be great, although they 
helped to mix the gases and thus promoted reaction in the 
chamber. With the same object in view Meyer inserted 
through the roof of the thaniber a large number of cooling 
pipes in which water circuhted, which had, of course, a 
better effect. It is only within the last four jears that 
somewhat better m< nris were contrived. In the first place 
the size of the chamber received more attention. Smaller 
chambers instead of very long ones became the rule, and 
now the tendency is to make the height greater than the 
width. Thus Harimann constructed if eently a plant with 
chambers 5*5 m. wide and 9 m. high, the longest chamber 
in tbe f-et being 25 m. long, whilst the shortest was only 
r ro. It was further recognised that efficient mixing of the 
gapes was essential to get a gc od reaction apart Irom the 
cooling action of the chamber. Mr. Torter’s experiments 
with a glass chamber, which he gave in ihis section a few 
months ago, showed in a practical manner that thediffusion 
if gases in a chamber is not at all perfect, and that slight 
modifications alter ^he effect ccnsidembly. It has, in my 
[ipinion, been a fallacy to think that the entrance and exit 
pipes of a chamber should be rather narrow so as to make 
ffie gases travel with an increased velocity. In order to get 
:he same quantity of gfis through, tbe pressure must be 
Dcreased, and all the more so because on account of the 
tteater frictfon in narrower pipes there is a loss of speed. 

as tbe effect of mi ring is concerned there is no 
^jp^fable difference in a chamber say 80 ft. wide and 


I 80 ft. long, whether |i pipe is 2 ft. or 8 ft. iu diameter, but 
anybody looking at Mr. Porter’s diagrams, or considering 
i the nmtfbr theoretically, will see that three pipes of 21 ins. 
j diameter, entering the chamber a quarter of its width 
j apart, wre much more efficient than one pipe of 86 ins. 

' diameter, although the areas are the same. With the same 
: object in view funs were introduced, first in America and 
' later in France and Germany, where they are becoming 
more and more general. Even inventors and advocates of 
I these fans only claim for them that they make the working 
of the chamber absolutely uniform and independent of the 
, outside temperature and wind, which seriously r.ff^ the 
- usual chimney draught. It has recently been sltted that it 
: really does uot matter whether a fan is placed at 

the end of a system, since the pressure iu a chamt^Bvonly 
about 2 mm. of water, so that the whole differenewHween 
pressure and draught in a chamber could not bo nK than 
4 mm., w hich is insignificant. I think, however. EK view 
, is wrong. A draught of 2 ram. at the exit qK of a 
i chamber will only induce a regular quantity of Sp at a 
definite speed, and Mr. Porter’s diagrams have you 

how irregularly the gas will then mix in the chamber. As 
a matter of fact each molecule of gas will be really drawn 
I away from contact with the one before it. When, however, 
a fan revolving at a high speed throws a volume of gas of 
high initial velocity and pressure into a large chamber then 
' }ou may still have no more than an average low pressure 
in the chamber, but at the entrance the gases are hurled 
; against those comparatively stationary ones in the chamber, 
and tlie result must be a great mechanical effect, which is 
bound to promote both the chemical reaction and the 
' separation of tlu^ liquid Irom the gaseous mist. The 
molecules of gas are brought into violent contact with each 
other, and this is important even wiih a chemical reaction. 
Naturally this will only take place at the front end of the 
chamber, and there will he a calm at the back end, which 
is again quite useful. That my view is correct is proved by 
the fact that every tower, whether a Glover or intermediate 
tower, produces large quaniitit s of acid by the mere impact 
of the current of gas against obstructions in the shape of , 
filling materia), but it is still more apparent iu fans. Every 
fan I have seen, when not placed at the end of the set, 
separated out quantities of sulphuric acid, and even when 
placed between the hurners and the, Glover there was a 
copious production of acid, duo almost exclusively to the 
violmit contact and inter-action of the molecules. It is 
further one of the reai-ous why a tangential chamber gives 
belter results. The question may well bo asked, why the 
fan should not he placed right at the beginning, namely, 
blowing into the burners, or between the hurners and the 
Glover tower. As a matter of fact the Americans are 
doing the latter (Mr. A. P. O’Krien, of Kichuioud, Va., 
was first), and also at least two German factories, in one of 
which it has been working successfully for more than a 
year. Of course, only an iron fan could stand the heat, 
but there is also no reason why it should not behave well 
, against tbe hot sulphurous acid fumes. I have uo doubt 
that properly constructed fans will be forthcoming. As to 
fans in other positions, lor instance between the Glover 
and the first chamber, or between any two chambers, or 
between the first and second Gay-Lussacs, the choice lies 
beiween lead-lined iron Ians, leaden fans, and earthenware 
ones. There is not much to choose between them, except 
that the maierial has to be selected according to the tcni- 
peraturc of the gas. Earthenware Ians are now made for 
large volumes of gas, and of such excellent construction 
that they compete tor efficiency and smooth running with 
the best iron Ians, only they must not be subjected to 
temperatures exceeding 100^‘ 0. 

I have explained before how, in iny opinion, the 
chemical reaction is promoted by a mechanical impact. 
This has been shown in a practical way by other means, 
although people then thought more of condensing surfaces 
than of impact. Thus glass plates and lead partitions were 
placed in the chambers, or these were filled with coke. A 
very efficient means was a checkered brick partition, but 
unfortunately such walls have a tendency to slip away 
bodily in the acid and then to collapse. Since these 
' attempts no improvement in tbe construction of chambers 
‘ was made until Dr. Meyer made his circular or tangentinl 
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chambors. They plain circular ohainhep, with an out- 
let for the gas at the bottom, a few inches up, bo as to 
leave room for toe acid to collect. The essential feataro of 
those chambers is that the gases enter at the top tangenti- 
ally, whereby they travel along the periphery in # down- 
ward spiral. Ttiat this is really the case has been proved 
by several observers standing in a chamber into which 
steam was admitted. Here again we have an increased 
mechanical action ; each gas molecule pushes others of 
lesser velocity forward and gradually mixes with them, 
hence a better effect. The chamber must not have too 
large a diameter, else there will be a core of compjrative 
rest and inactivity; and the shape of the chamber might also 
be improved, either by making it annular with a tower in 
the centre space, or by making the lower part conical, 
because as the central outlet draws tlie gases away so there 
a fairly large part of the chamber less operative, if 
not a^^ad corner. These circular chambers are a great 
succdlw, Meyer now guarantees a maximum of 1 1 ♦ G cb. ft. 
of chamber space per pound of sulphur charged, with a 
maximum consumption of 2* 7 lb. of nitre for 100 lb. of 
sulphur, which is already a great iinproveraeut on the usual 
16 to 20 cb. ft. for ordinary chambers. I have satisfied 
myself that Meyer’s earliest plants g(ve the guaranteed 
yield, and Falding, in “Mineral Industries,” 1901, states 
that at Baltimore they work in the summer at the rate of 10 
to 11 cb. ft. per pound of sulphur burned. I agree with 
Mr. raiding, who, in the same report, says ; “ I reganl this 
system not only as being rational, but also as being the 
first and only distinct advance in construction of the lead 
chamber proper.” 

A further improvement in the working of the chamber is 
the introduction of atomised water instead of steam. Mr. 
Kestner (this Journal, 1903,333 — 337) explained fully why 
it is better to let the water abstract from the heat liberated 
in the process, rather than to add to it largely by the con- 
densation of introduced steam. This introduction of atomised 
water is another one of the important inventions of Prof. 
Hermann Sprengel, F.R.S., which was not recognised from 
the outset, and for which some people will not even give 
him the credit. True, he sprayed water by mcaus of steam, 
and with an imperfect apparatus, ‘but his reasons for the 
invention were the same as arc adduced now, and it is idle 
to pretend that the small amount of steam rt^qiiire.d made 
any difference in the principle. His first atomisers were at 
work in 1875 at Lawes’ chemical manure works at Barking 
and at Mr. Thomas’ works in Paris, fhe Chernische Fabrik 
Griesheim then found that it sufficed to sipiirt a very fine 
jot of high pressure water against a flat disc, in order to 
produce a fine mist, and they accordingly made a platinum 
nozzle with a platinum disc attaclied. This system has 
since been perfected by Messrs. Hartmann and Benker, who 
introduced it in a number of plants with groat success. 
They put through the roof of the cliamber a number of 
atomisers, which consist of a platinum tube, with a platinum- 
iridium nozzle and a flat platinum disc, whose distauce 
from the nozzle can bo regulated. The uozzle tube is sur- 
rounded by a lead tube, and has a water-seal and load pipe 
attached, by means of which the nozzle can be taken out 
and examined. Care has to be taken not to injure this 
little apparatus, because if the disc is iu the slightest degree 
displaced, drops of water will be formed instead of a mist, 
and 1 have seen this happening. Another atomi8(3r is made 
by Koertings, which is on the principle of their well-known 
spraying nozzle, constructed from hard lejid with the nozzle 
part made from retort carbon, whilst the little spiral screw 
inside is made of ebonite. The opening in this nozzle can 
be comparatively large and therefore is not easily choked, 
and the whole is much cheaper than the platinum nozzle. 
It works very well indeed in several works. The use of 
compressed air for maintaining a uniform pressure of about 
60 lbs. in the pressure vessel has lately also been dispensed 
with by an arrangement whereby any excess of water 
pressure delivered by the pump is automatically relieved. 

The increase of the work done by atomised water in a 
chamber of a certain size seems astonishing, until one 
works out what diSerenee to the cooling power of a 
chamber it must make. In one case the ohanlhers worked 
at the rate of cb. ft. per lb. of sulphur (8j kilos, of acid 
of 83® B. per cubic metre). 


Mr. Falding, in “ Mineral Industries,” 1901, when speak- 
‘ ing of Meyer’s chambers, and also of fans and atomisefl 
I water, said : “ . . . . on the other hand, if this system 

I were used iu connection with the above appurtenances it is 
difficult to surmise just what the output of such a plant 
I would become.” This was exactly in my mind and that of 
! Mr. Cloud, who visited some works in my company, but, 

! strange to say, only one factory had hitherto the idea of i 
adopting all thn;e improvements simultaneously, the fan ' 
being between a de-arsenicating plant and the Glover. / 
I The result, however, certaiiijj expecta^^jjs. 'rtio 

, plant consists of two oTTa mb crsaufl” f w o plaf ^ towers, of 
' course with Glover and Gay-Lussacs. Tjorthe first chamber 
, alone 10 kilos, of H2SO4 have been produced per cubic 
metre, Avhich is equivalent to J U). per eubic foot, or 4*90 
j cb. ft. of chamber space per lb. of sulphur. In consequence, / 

I the two plate towers have ppactieally no work left lor them, j 
i and the whole plant might just as well liave more burners i 
' attached. For ordinary chamber work Niedenftlhr found a \ 

; yield of 2*5 to 3 ‘5 kilos, of IIjSO^ per cubic metre in the 
! first chamber, and in the first plain tangential chamber at 
j Harburg 4*4 kilos., instead of the above 10 kilos., when 
' atomised water and fans are added to such a chamber, j 
I With all that the proprietor of the works, a graduate and a j 
j well-known mauuhicturer, assured me that he had not yet j 
i reached the limit of the producing capacity of the chamber ; | 
i while its temperature was usually 70’, and sometimes as 
I low as 55^. 

! The old system of filling an acid elevator and pumping by 
j compressed air into a reservoir at the top of the towers was 
I always one that necessitated the constant attention of a 
I man, and ought to have been superseded long ago. 

I Automatic elevators are now in use, like those of Kestner, 

! or the earthenware “ automobil ” of Dr. Flath, both of 
I which work very well. 1 have also seen Mr. Fr^pont’s 
emulsifier at work, as described in the Zeitsohrift ffir 
aogewaudre Chemie, 1903, page 915, and it certainly ' 

I works remarkably well. It consists of a small lead 
j cylinder, into which leads an admission pipe for the acid 
and a number of smaller load pipes for the delivery. These 
latrer are, at a distance of about 2 foot from the vessel, 
surrounded by a jacket into which compressed air is 
admitted, and this mixes with the rising acid through 
I upwardly slanting holes in the pipes, thus producing an 
: eraulsiou of acid and air, which is, of course, lighter 
I than a column of acid only. Hence acid can be pQtuped, 

1 according to the air pressure, to a height several times 
j greater than that it starts from, the maximum yield, how- 
I ever, being when the latter is one-half of the former. The 
1 apparatus is simply inserted into an earthenware drain-pipe 
sunk in the grouud. When the Gay-Lassac is very high, 

, then a first emulsifier pumps into a small reservoir half-way 
; up, whence the acid flows down automatically into a second 
, emulsifier, which then pumps to the wliole height. With 
these emulsifiers all the complicated distributing apparatus 
j on the top of the tower is <Ione away with. The delivery 
i pipe enters the closed to[) of the tower, and the mixture of 
I air and acid strikes with great force against a baffle plate, 

I thus producing a fine spray of liquid at a radius of more 
i than 3 feet. I saw quite a numher of those emulsifiers 
i working in an admirable manner, without requiring anybody’s 
I attention. 

You will not expect me to say much about contact plants, 
i What is generally known about them is contained in the 
I varioii patents and papers by Knietsch and others, all of 
' which have been duly abstracted in the Journal of the 
I Society, and more is to be found in the latest edition of 
I Lunge’s book. What is not generally known, and whkt I 
t have been able to learn, is of a confidential nature, and is so, 
perhaps, in some cases, because the results are not always 
quite satisfactory. Broadly speaking, all contact processes 
have to rely on platinum for the production of the sulphuric 
anhydride, and they use it in a state fine division, obtained 
by evaporating a solution of platinio chloride 011 a suitable 
carrier, such as asbestos, pumice stone, or ungUized porce- 
lain. These, however, lose their catalytic power, the more 
imparities get into them, and the asbestos also by becoming 
gradually less loose iu structure, wherefore it has 
changed from time to time, end then the 
platinum is somewhat troublesome. For this 
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Baltic like Bodium sulphate, are used In some processes, 
which under certain treatment form quite a loose mass, and 
allow an easy recovery of the platinum. Other processes 
perform the catalytic reaction in two stages. In the process 
of the Verein chemischer Fahriken of hlannheim, which has 
hten introduced into two factories in this country, the first 
stage is performed over pyrites ashes, and between 65 and 
60 per cent, of the total yield are obtained therein, whilst 
at the same time dust, arsenious acid, &c., aic retained. 
The second stage is done over platinum ct utact material, 
after the gases have been re-heated. 

Although all the various systtms are made in smaller 
units — the Mannheim ope, for instance, in mch of a pro- 
duction of 1,600 tons per year, and that of Rahc in still 
smaller ones — yet it is gcneially assumed that the large 
amount of apparatus, labour, and technical siipei vision con- 
nected therewith only pay when tlie daily output is between 
10 and 20 tons of H2l;04. The cost of erection of most, if 
not all, of them is higher than a modern chamber plant, 
although they take up somewhat less space. The air has to 
be carefully dried with most processes before entering the 
kilns, and rhesc have therefore to be of special consfruetion. 
In some of the processes steam is introduced in the kill), 
and the gas baa then to he freed from moisture before 
enterirg the contact apparatus. In some, again, the sul- 
phurouH acid gas must be purified with extreme care, so as 
to avoid poisoning the catalytic agent. In these inter- 
mediate processes, as well when operating in two stages, 
much heat is lost, so that the gates have generally to be 
re* heated at a contiderable expense of fuel. The process of 
absoibing the sulphuric anhydride in strong sulphuric acid 
has to be watched with some care, so as to get a uniform 
acid, and generally it is recognised that contact apparatus 
require a very capable chemist for their supervision. 

Let us now turn to the all-impoitant practical side of the 
question. It is nowadays not difficult to get a yield of 300 
H5SO4 per 100 of sulphur burnt, or about 98 per cent, of 
the theoretical. With contact apparatus this is as yet not 
always the case. AH of them elaiiii 10 gel a )ield of 96 to 

98 per cent., but I know of at least two w here 90 per cent, 
is hardly reached. Of course, i do not doubt that in time 
the coutact processes also will all reach a 98 percent, yield. 
They are new, enormous difficulties had to be overcome at 
every stage and with every part of the machinery, and the 
skillj^nd scientific knowledge brought to bear on th<m by 
the inventors will he admired by generations to come. 

, 1 must, therefore, fer the purpose of my investigation attach 
little importance to the question of yield, and assume both 
the chamber process^and the contact process to come within 
2 per cent, of the theoretical. 

An im^rtant element in the chamber process is the con- 
Bumptiomof nitre. You all know from Lungers book how, 
especially in France, the production cf a given chamber 
plant has been increased at the expense of a somewhat 
larger consumption of nitre. Ab this is given in different 
terms in different factories I had better bring them all to a 
common standard, which is, after all, the nitrate one lias to 
buy. Assuming that, with a good nitric acid plant, we get a 

99 per cent, jield, and let it be worked with nitre of 96 per 
cent., then 100 of nitric roonohydrate correspond to nearly 
142 of niire, and 1 kilo, of SG'* B. nitric acid to 0*76 kilo, of 
nitre. In ordinary chamber plants with good Glover and 
Gay-Lussac towers a consumption of 0*75 of , nitre for 100 
of H2SO4 is now frtquent. In Ainenca, according to 
Falding and Gilchrist, about 1^'05 f^r 100 of flgSO^ is the 
rule. With Meyeris chambers^fhis is only 0*6^ in spite of 

greater production. In the contact procesa, of course, 
no mtre is used. 

The production of acid for a given chamber space is with 
ordinary clambers now frequently 3 kilos, of 115804 per 
cubic metre, but with the intensified working one arrives at 
4 kilos. With atomised water and fans in ordinary chambers 
6 '84 kilos, have been obtained. A set of Meyer’s chambers 
without other improvements produces 4 kilos, (the later 
outs in Baltimore, according to Faldiog,from 4 to 4*8 kilos., 
and, according to Meyei^ latest publication, even up to 
6*3 kilos.). With fans atomised water a Meyer set 
win probably reach 6 kilos, and more ; at any rate, the first 
Dbamber of a sysl^Bl; which is not worked to its full capacity, 
pri duces 10 ki^ and more. 


Before I go further I must say a^few words about the 
concentration of sulphuric acid. Little improvement has 
been made in this within the last years. For concentrating 
ordinary oil of vitriol of about 95 per cent, ve^ few 
systeifts can now compete with the Kessl^ or Bcnker plant, 
which St this concentration deal with vdy large quantities! 
For stronger acid, up to 98 per cent., gold-coated platinum’ 
stills, or iron ones, aie used. The former require an enor- 
mous investment, and caote a good deal of expense by loss 
of gold and platinum. If the concentration is done in iron 
stills from acid previously treated in lead pans, then the 
iron stills do not last long, and the acid contains much iron. 
There are other systems, of course, but many are not 
economical. Perhaps Zanner’s attempt to place earthen- 
ware-lined iron pans into the burner flues will bring about a 
further economy, hut for acid of 97 to 98 per cent, itdt, in 
my opiniou, as well to concentrate up to y;i per in a 
Kessler or Benker apparatus, and to let this acid run direct 
into an iron still, which then requires little fudl and lasts 
much longer. Possibly the highly relractory and acid-proof 
corundum material made by the Friedrichs feld factory from 
the residue of the Thermite process may become a good 
substitute for iron in such operations. I think that with 
such a combined apparatus it w'ould even he possible to 
make use of a vacuum for the final concentration. The 
acid from a Kessler apparatus has just the right temperature 
to be fed into an evacuated iron still, and very little fuel 
would be required to bring it up to 98 per cent., whilst the 
waUr and traces of acid evaporaud would amount to so 
little, as to present no difficulty for their recovery. 

I will now attempt to make a comparison of the cost of 
producing sulphuric aeid by the best chamber system and 
the contact process. In doing this I am awnre that calcula- 
tions were published by Liity and Niedenfrihr in the 
Zeiiscbrlft fiir Angewnndte Chemie of 18th Mareh 1902. 
These gentlemen, however, did not sufficiently consider 
existing improvements in the chamber system, and have not 
stated the cost of production hy the contact process quite 
so well as it could he done now with more experience of 
these plants. I Lave endeavoured to get at the average 
results in this country^ such jis they prevail, say, in Lauea- 
sbire, and I have also compared them with results in other 
countries, partly fronYmy own experience, partly from that 
of others. 1 have taken data for a contact plant of good 
yield, as now' erected, and in order to give it a fait chance, I 
have assumed that all the plants should produce daily 20 tons 
of IJjSO,,. The object of my comparison is to show' how far 
the contact process is likely to oust ihe chamber process, 
and 1 have therefore assumed a chamber plant with Meyer’s 
chambers, atomised water, fans, and good towers, which 
J believe to give at present the best results. 

Coht of producing Chamber Acid in a Plant composed of 
MegePs Chambers with intermediate TowerSy Fans, 
and atomised Water arid other Improvements. 

The calculation is made per ton of H3SO4, The daily pi^o- 
duction is taken as 20 tons of H28O4, and the yield as 300 
for 100 8 burnt, or 294 for 100 S cb.arged — 147 HoSfh 
for 100 pyrites of 50 per cent. * • 
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Cost of Sulphuric Acid concentrated to 94 -5 per Cent. 
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*■ Production, 20 tons per d:iy. 
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having a chamber plant equipped with all recent ioi()rove« 
ments, can successfully compete with a contact plant for 
even the strongest sulphuric acid in the market. This 
will still hold good when in about 10 years the contact 
patents have run out. Although no royalties will then be 
charged, yet it is not likely that the accumulated ex- 
perience of the inventors will be had for nothing. Of 
course, the contest may have given some advantage to the 
contact process by then, hut it is hardly likely to get the 
chambers quite under. Smaller factories, say such burning 
r»() tons of pyrites per week, may have to reckon with 48. 
per ton more, but even they have still a fair chance, 
especially when they only luvvo to reconstruct their 
existing plant. , For certain man u fact urea sulphuric aii- 
hydiide or a mixture with sulphuric acid is indi.spensable, 
either for direct use or for the purpose of revivifying used 
acids. Such factories will always require a contact plant, 
and will get the anhydride very cheaply. 


Cost per ton of yicr cent. C.O.V. ' .. | I *.» 7 


Cost of Acid cojicejitrated up to 98 per Cvni. in Kvssh r^s 
Apparatus combined with Iron Stiils. 

Production, 20 tons per day. 


i Cost |M‘r 
Cost por Ton of 
Pay. Its iM'i- Cent, 
Acid. 


20’19 tons of HaSO* (including 3 per cent. 

loss) at 1^. 6«. 2d 

2*6 tons of coke at 168 

2 tons of coal at 7« 

Steam for exhauster, Ac 

Labour 

Repairs and renewals 

Sinking fund (10 per cent. 00 plant, 5 per 

cent, on building ; tctal. 2,600/.) 

Geiiend expenses, ivnts, taxes, Ac 

Total for 20 tons 

Cost per ton nf 98 per cent, acid .... 


j £ 8. d. 

£ s. i1. 

23 8 2 

1 (5 42 

1 17 « 

0 1 Kli 

0 u u 

0 0 S i 

0 8 4 

0 0 r» 

14 0 

0 1 2i 

0 16 0 

0 0 9 

0 10 0 

0 0 (U 

1 4 2 

0 1 2i 

33 1 8 

.. 

1 1 13 1 


Cost of Acid concentrated to 98 per Cent, ui Gilt 
Platinum Apparatus. 

" ' Production, 20 tons per day. 


Cost per 
Co.st per I Ton </f 
Pay. ; 98 por Cont 
I Aeid. 


20-19 tons of H-iSO* (including .3 per cent. 

loss) at 1/. O.V. 2d 

0 tons of coal at 

Labour 

Repairs and n.Micwals 

Loss of gold and platinum 

Sinking fund (10 per c*Mifc. on pl.ant. 5 per 
cent, on building. 1 l»er cent. 011 plati- 
num ; total, 20,000/.) 

Olpneral expenses, routs, taxes, Ac 

Total for 20 tons 

Cost per ton of 98 per cent, aedd .... 


C .V. ((. C .V. i. 

I 

•2»; 8 2 I 10 45 

2 2 0 i 0 2 j; 

I t 0 ' 0 1 

0 ir» 0 1 0 0 0 

0 7 0 i 0 0 4i 

i 

1 2 0 i 0 1 u 

I rj 7 0 1 31 

3,116 0 ; 


1 13 3 


It appears, therefore, that at present it is quite possible 
(o make 98 per cent, acid in a chamber plant at fl*. 5d. 
per ton less than in a centaet plant, even when no royalty 
is paid on the latter, and when the best yield is assumed. 
If, however, due regard is given to the proper return for 
the monev invested, then it will be found that a moderate 
5 per cent, increases the cost in the case of a chamber 
plant (on 17,500/.) by 2s. bd. per ton of 98 per cent, acid, 
whilst in 'Ihe c:i!«6 of a contact plant this increase (on 
48,O0bf.) amounts to 68. per ton (for the gut platinum 
to 44, lid.), so that the real difference amounts 
to 94, per ton, or about 27 per cent, lu 
chamber plant. The conclusion is therefore justified, that a 
fiw&y burning about 100 tons of pyrites per week, and 


Cost of Production of Sulphuric Acid Monohydrate 
by the Contact Process. 

ProdiioTion, 20 tons per day. Vicdd taken as (a) 90 percent,,, 
or 27(i H.,SO, for loo S hiirril, of 270 for 100 S charged 
~ 1.3.6 II^SO^ for 100 pyrit<‘s of .50 per cent.; (5) as 
98 per cent., or 300 IljSO^ for 100 S, or 294 for 100 8- 
charged =:. 147 JljSO^ tor JOO pyrites of 50 per cent. , 


Cost por Day with i Cost per Ton of ' 
Yield i HiSfia with Yield 


— 

i 

90 



98 



90 


98 


I per c<mt. 

per cent. 

per cent. 

1 per cent. 


£ 

8 , 

d. 

£ 

8 . 

d. 

Jl- 

8 . d. 


8 . 

d. 

14*815 tons of 60 per emit. 









j 


pyrites at'Hfl/. per unit. 

13 

17 

9 




0 13 lOi 

1 



13'00.6 tons of pyrites. . . . 




12 L". 

1 



0 12 

9 

Coal, 0 tons at js 

2 

2 

0 

9 

2 

0 

0 

2 2i 

0 

2 

li 

Labour 

4 

8 

9 

4 

8 

9 

U 

4 64 

0 

4 

64 

Repairs and renewals . . . 
Sinkinsc fund (10 jicreent. 

4 

0 

0 

4 

0 

0 

0 

4 0 

0 

i 

0 

on plant, 5 p(>r cent, on 
building ; total, .3.6.(WM)/.) 

8 

0 

8 

8 

(t 

8 

0 

R 4 

0 

H 

4 

Sinking fund on license 












and plans for 10 .years’ 
duration of pstent, 10 












per otMil . on 8,000/ i 

2 

4 10 

2 

4 

10 1 

0 

2 3 

0 

2 


Gen* nil expenses, n-nts ; 












and tax»*s (imOuding : 
superior ehcniieal 

supervision) 

5 

R 

•1 

6 

7 

1 

0 

5 5 

0 

5 

44 

Total fur 20 tons. . . 

40 

8 

4 1 

39 

6 

0 ! 



.. 

Cost per ton of 



! 



1 






JIsSO^ 







2 

0 5 

1 

19 

3 

46 wt per ton of 98 












]>er e*-nt. acid . . . ! 



1 



1 

1 ; 

19 7 j 

1 

18 

6 


A royalty of 2.V. (Jd. to 3,v. per ton of pyrites is sometimes 
charged as an cxin«. or l8. Hkt. to 28. 2d. per ton of 98, per cent. ocid. 
Tlio loss ;inU cost of recovering the platinum cannot yet be 
csliinatfd. 


Summary. 


Cost of production yrer ton for — £ 8. d. 

Monohydrate as cliambor acid 1 (» 2 

94'6 per cent. C.O.V I 9 7 

98 ]H’r cent, aeid — 

Ry a combined Kessler and iron apparatus 1 13 l 

By a gilt platinum apparatus 113 3 ^ 

By the contact proce.ss, 90 pi.T cent, yield . 119 7 

Or with extra royalty 2 1 5 

By the contact pnn’ess, 98 per cent, yield . . 1 18 6 

Or with extra royalty 2 0 4 


If 1 may venture to predict thd development of the/ 
chamber plant in the near future, I imagine one with coi;^ 
tiouous mechanical burners, good dust chambers and 
efficient duet filters, a fan to blow well-regulated quantities 
of air into the burners, and perhaps one to blow the 
sulphurous gas into the Glover and thence into an impro?ed 
tangential chamber; then a nnmber of consecutive seie 
intermediate towers and tangential chambers with 
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, speed fans blowing into eacli intermediate tower ; finally, a 
fan blowing into the first of two Gay-Lussacs, of course 
atomised water supplied to each chamber, automatic lifting 
of acids to the towers, and a central Gay-Lussac, when 
there are sereral sets of chambers. The concentration 
would be effected first over the dust chamber, and then in a 
combined apparatus of the kind described with a vacuum 
in the stills. The whole of the machinery would be driven 
electrically, and the power required would be produced in a 
gas engine fed from a Mond gas producer, which would 
also supply the fuel for the concentration and possible 
heating operations. Such a factory may look small and 
very different from the present ont‘8, but it ought to have a 
high producing capacity, and therefore all expenses and 
amortisations would amount to a smaller quota on the cost 
of manufacture. 

It may be rash to predict how the struggle between the 
two systems may end, but I hope to have shown— with all 
desire to be impartial— that there is still life in the old dog, 
the chamber plant, and that one need not fear of its dying 
out, if our manufacturers are not slow to adopt the 
improvements at their disposal. 

Discussion. 

Mr. T. C. Cloud said that, with Mr. Guttmann, he had 
visited a number of works in Germany, and he could in 
every way substantiate the statements made by him in his 
paper as to the improvements effected in the chamber 
process. He thought that, as regards the engineering 
problem, there could be no doubt that the great point in 
chamber construction was, that they should be of such a 
form as to cause the largest possible circulation of the 
gases within them, and that the amount of “ dead ** space 
should he a minimum. This result was certainly attained 
by Hartman’s plan of building the chambers very high in 
proportion to their width, the cooling effect of the high 
sides materially assisting the circulation. Still better was 
this result attained in Meyer’s taugeutial chamber. In this 
form of chamber the circulation was a most regular and 
systematic one, and the tendency of the particles of acid 
mist to be thrown out tangentially and brought into 
contact with the walls of the chainhor, thus keeping them 
coated with a layer of acid, no doubt accounted for the 
observed fact that, in spite of the enormous production, 
tfie lead was not more acted upon than in the case of an 
ordinary square chamber working in the ordinary way. 
The testimony of all those who have tried this form of 
chamber was very strongly in their favour, and there could 
be no doubt as to their large acid-forming capacity. It 
might be argued that ordinary chambers on the forced plan 
of working could, with care, give as good results, but even 
admitting this to be so, the point was, that these chambers 
were not being forced, and did not require any more 
care or attention than chambers working in the ordinary 
way, and the wear and tear of the lead was no greater. 
There was no doubt in his mind that Meyer’s chambers, 
suitably combined with mixing towers, and provided with 
water spray suitably introduced, together with artificial 
draught where necessary, would give re.sult8, both as regards 
output, long life of chambers, and low consumption of 
nitre, that were until recently regarded as almost 
impossible. 

Dr. G. H. Bxilky stated that there had existed in 
Manchester for several years chambers of similar height 
to those referred to by Mr. Guttmann, and experience 
coincided with the statements made by him as to their 
success. The description of the emulsifier reminded him 
of the Mactear process of lifting acid. With the exception 
of the method of delivery, it was indeed the Mactear process 
with slight modifications. Mr. Guttmann’s belief that 
pressure-fans should be more efficacious than suction-fans 
was hardly in accordance with what might be expected on 
physical grounds. Increase of surface, and anything which 
promoted contact with surface, were well known to be 
beneficial in removal of ** mist,” but in the changes which 
give rise to the formation^f the acid and the production 
of mist it appeared that the presence of nuclei was 
essential, and that reduction of pressure was calculated to 
bring about the formation of yeaicles, whilst the increase 


I of pressuie tended to dissipate them. This being to it 
seemed to him that suction ought to give better resSts than 
pressure. 

Dr. Grossmann endorsed all that Dr. Bailey bad said 
Mr. Guttmann had tried to compare the contact process 
with the old chamber process, and in doing so he admitted 
that It was difficult to do so, as the ultimate products were not 
of the same strength. It was very gratifying to find that we 
bad not reached the end of the old process of manufacturin<r 
sulphuric acid. " 

Mr. II. Porter agreed that the increased height of the 
chamber in proportion to its length effected an improve- 
incnL in the currents and circulation of the gases in the 
chamber, and the admission of gases in the bottom 
instead of at the top was also an improvement. At one 
works where these alterations had been made, three 
chambers instead of four were found sufficient. * With 
regard to the contact process, when first spoken of in thi.s 
district, several manufacturers were alarmed as to the 
danger of doing away with the chamber plant, but in view 
ot the recent improvements, he thought the chamber pro- 
cess had a Jong life before it, where high-strength acid was 
not important. 

Mr. VV. Irwin asked if Mr. Guttmann had had any 
experience with gasworks spent oxide as a source of sulphur 
m sulphuric acid manufacture ? One trouble which some- 
times occurred in connection with it, was in keeping up the 
t^eroperature of the Glover tower. There was not much 
heat given off as when pyrites was burnt, owing to the fact 
that spent oxide contained no unoxidised iron. He would 
like to use dust chambers as recommended by Mr. Guttmann 
but WAS afraid of so doing owing to the probable loss of heat’ 
In this case was it possible to work a Glover tower along 
with his dust chamber? He (Mr. Irwin) did not think 
there would be sufficient heat to do so. 

Mr. W. H. CoLKMAN asked what became of the air of the 
emulsifier. 

Mr. Herbert Moukis asked from how many processes 
his figures were obtained where Meyer’s chambers were in 
operation. Lunge had recently severely criticised the 
figures given by Meyer. Witli regard to the results said 
to have been obtained by Meyers’ chambers, with fans 
towers and atomised water bringing the production as low 
as 10 cubic feet per pound of sulphur, with the ordinary 
chambers and Glover and Gay Lussac towers, it was 
originally supposed that from 16 to 18 cubic feet of space 
per pound of sulphur was necessary, he (Mr. Morris) had 
been able by manipulation of the towers to reduce the space 
to 10 cb. ft. and even lower; it therefore became a question 
of wear and tear on the plant to a very large extent, and he 
thought this was a matter which Mr. Guttmann had not 
taken sufficiently into consideration. What was the life of 
the plant referred to when working with a very low chamber 
space per pound of sulphur? He differed entirely with 
Mr. Guttmann as to the value of Kessler’s process for 
concentrating up to 93 per cent., and he could not recom- 
mend anyone to adopt it for many reasons. The suction 
required to draw the heat through the plates and over the 
acid to concentrate it was very great, and it was necessary 
to provide a very high pressure of say 120 to 150 lb. iu 
order to get au ordinary ejector to produce the necessary 
Suction, and if the nozzle of the ejector was not in a perfect 
condition, then the suction was not maintained, and tlfe 
acid was concentrated at a slower speed than the makers of 
the Kessler plant advocated. 

Mr. A. Carey asked it Mr. Guttmann had seen funs 
working between the Glover tower and lead chamber. If 
so, of what material the fans were made, and how long they 
lasted? He had never leen able to see any theoretical 
reason for the improved production claimed for the Meyer 
chamber. Could Mr. Guttmann help him ? In the old 
fashioned type of chamber the generally accepted idea as to 
the circulation of the gases was that they ascended in the 
centre and descended at the sides, thus forming what was 
practically a vertical circular movement In the Meyer 
chamber the movement claimed was a horizontal circular 
motion, and he did not see why this should be more efileient 
than the former. It always seemed to him probable that the 
increased productions by the Meyer chambers were more 
due to supplementary arrangements, such as water-cooling 
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pipes and water-sprays instead of steam, than to the tan- 
gential arrangement for the inlet gases to the chambeis. 

Mr. Oscar Gcttmann, in reply, said that the lifting of 
liquids by mixing with air that part wliich is contained in 
one leg of a U tube was certainly done hy Mactear and innny 
others, only Freponfs modification was a particularly simple 
and efficient one. Tt was, of course, known that the "slightest 
vacuum would cause condensation in the presence of nuclei 
of dust, &c., but in a sulphuric acid chamber the liquid was 
already formed as a fine mist, and not condensation but 
separation was wanted. He was sorry he could not help 
Mr. Irwin in his trouble, as in order to get rid of dust he 
would have to use dust separators, resulting in coolim^ the 
gas, but it might be worth while to (‘onsulcr how far 
rc-heating the gases, perhaps by means of some source of 
waste heat, would pay. The air of the emulsifiers escaped 
at the top of the towers. As far as he knew there were 
about a dozen Meyer plants at work. He had no doubt 
that with special arrangements and particular care it would 
be possible to work an ordinary chamber plant with an 
efficiency of 10 cb. ft. per Ih. of sulphur, but such chambers 
would not have a long life. On the other hand, a series of ex- 
periments made to test the relative wear uf a Meyer and an 
ordinary chamber, which he had seen, prove<l that the two 
behaved practically alike. Mr. Morris’s poor opinion of the 
Kessler plant was not Justified, and being hiinself an inventor 
of concentrating plant, he spoke quite iuipurtially, after 
having seen a good number at work under varying con- 
ditions. The steam prijssiire of 150 lb. mentioned as 
necessary by Mr. Morris could only be due to an ejector 
of too small a size. He had seen such ujectors working 
with 50 Ib. pressure, and it was a matter of course, that if 
au ejector had to cope with a larger quantity of gas than it 
was made for, then one had to resort to high steam pressures, 
E.xchanging a nozzle, when worn, was really of no moment. 
In reply to Mr. Carey, lead fans did not last bi'tween the 
Glover and the first chamber, and it was also not tlie place 
where he considered them useful. The theondical reasons 
for the better effect of the horizontal motion of the gases were 
fully set out in his paper, and this was the case even in such 
a Meyer plant, which hid no otlier appliances in combina- 
tion. The fact was that in ordinary chambers tlic movement 
of the gase.s was not at all so regular as Mr. (jarey described 
it, whilst in the eircular chamber it obtained a definite 
course, giviug time an<l space for the work, without 
hindrance. 


;^ection. 


Meeting held in the Durham (kdlegc of Srivnccy on 
I'hursday, December Wrd, ItlO.’l. 


DR. .1. T. DUNN IN THK CHAIR. 


THE GLOVER TOWER: A COKRKCTION. 

The Chairman said 1 regret that through au oversight 
1 have accidentally done injn.stice to our old member 
Hr. Lunge. I have seemed to attribute to Niedenffihr the 
suggestion of intercalating Lunge plate-towers between the 
chambers, and thus reducing the chamber space needed for 
the reaction. This suggestion was really due to Dr. Lunge 
himself, and Niedenfiihr, in the paper from which I quoted, 
merely gave a description, and an account of the working, 
of plants which he had constructed in accordance with it. 
Dr, Lunge haa pointed out to me that my address convoys 
a wrong impression on this point, and I am happy to have 
this opportunity of oorrecting it.” 

THE ASPjjALT INDUSTRY OF TRINIDAD. 

Prof. Hjbnbt Louis gBve an account of a recent visit 
to the Trinidad “ Pitch Lake/' illustrated by Untern slides 
and apeoimena. 


THE DETECTION OF SMALL QUANTITIES OF 
COMBUSTIBLE GASKS IN FLUE GASES. 

W. H. SoDKAU exhibited and explained the manipu- 
lation of a modified Orsat’s apparatus devised by him for 
the examination of flue gases containing small quantities of 
unburnt hydrogen and other intlammible gases. 


^ork ;&rct(0)u 


Meeting held at Chemists' (Uub, on Nov. 2()f/i, 1903. 


DR. VIRGIL COUr.KXTZ IN TRK OHAIU. 


ON VEGKT.\BLE PROTEIN. 

IIV DU. OSICAR \AQKL. 

Albumin. — There ean be extracted from certain oil-cakes 
considerable quantities of an albumin which, in solubility, 
strength, viscosity, and eoagiiUbilty, is e«|ual to blood 
albumin. Experiments mafle on a small scale show that 
it can he satisfactorily used for cotton-printing. For this 
purpose 1 prefer to use sesann'^ or rape-seed oil-cake, the 
former yicbling about 50 per cent, of very light, the latter 
about 25 per cent, of a somewhat coloured albumin. Cocoa- 
nut cannot be usi^d, as the albumin frotii it, being coagulated 
by hear, is easy soluble in acids and therefore unfit for 
printing purposes. Castor |)omace, sniillower seed, and 
hemp seed yield an inferior (iniility. The extraction of 
! albumin from pea nut is very iiiiich interfered with hy a 
carbohydrate present in the seed — probably iiiuliri. The 
bye-products obtained in making seed-alburnin are 8 — 10 per 
cent, of oil, and 20 — 50 percent, of starch, whiiffi, by treating 
with acids, can be transferred into a marketable dextrin. 

The oil-cake to be nscsl should he fresh and practically 
free from water. The yield of coagulable albumin from old 
cakes is very bad, an acid-albumin being formed by the 
action of free fatty acids on albumin. Any water present 
has to he reinovtid by drying the material below the coagu- 
lation temperature of albumin. The ground oil-cake is 
extracted in an apparatus with constant regeneration of the 
benzene, the adhering benzene being removed in the same 
apparatus from the cake residuum. The separation of oil 
and benzene is also effected in the same apparatus. The 
seed, free from fat and benzene, is now digested with water 
for several hours, fil tea- pressed and washed free from 
albumin. 1'he aqueous extract is then evaporated, Avith or 
without tin' use of a vacuum, at a temperature below the 
coagulaliou point of albumin. 

Tlie oil obtained as a bye-product is very dark, as it con- 
tains a good deal of the colouring matters of the seed ; 
owing to its richness in free fatty achlj it is an excellent 
material for the mannfacture of Hoa[). 

Casein. — For making vegetable casein, which, in its solu- 
bility, viscosity, and other properties, is equal to milk casein, I 
use soy-bean, which, until now, has not been used in chemical 
industries. This seed, being the richest casein-containing 
seed produced by nature, and at the same time exceedingly 
cheap, can be imported from China in any quantity desired. 
It contains 12 — 18 per cent, of an excellent edible oil 
largely used in the Orient, an<l 30 — 40 per cent, casein. 
The richness in fat decreases the expenses of the process 
considerablyu h'or making casein the finely-ground beans 
are extracted nearly completely by means of benzene or any 
other solvent in an apparatus ordinarily in use for that 
purpose. Hydraulic presses may also be employed for 
removing the oil, but in this case the residuum will naturally 
be richer in fat thau if worked by extraction. The residue, 
freed from benzene, is digested at a temperature of 
30° — 85°, with a 5 per cent, solution of sodium oarbonate for 
several hours, solution being assisted by means of stirrers* 
The soltttion is then filter-pressed. 


0 
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The casein is now precipitated from the filtered alkaline 
casein solution, with continuous stirring, by means of rennet 
or a 6 per cent, solution of hydrochloric acid. The pre- 
cipitated casein is filtered, washed, and dried in a steam- 
heated room at as low a temperature as possible. The 
benzene is removed in the extraction apparatus mentioned 
above, from the solution of oil in benzene, obtmned in the 
first part of the process, and used over again. 


^otti'nffbam ^tctton. 


Meeting held at Leicester, on Wednesday, Nov. 26th, 1903. 


MU. J. T. WOOD IN THE CHAIR. 


THE RELATIVE TANNINC VALUES OF THE 
DIFFERENT SPECIES AND GROWTHS 
OF MYROBALANS. 

BT DR. J. GORDON PARKER AND F. AU6TYN BLOCKET. 

(This Journal, 1903, 1181 — 1184.) 

Discussion. 

The Chairman said that Dr. Parker had introduced a 
method of ascertaining the weight-giving properties, or 
what he called the leather-forming value of material, by 
actually tanning a small quantity of hide powder and then 
washing and drying it. 

As far back as 189*2 Prof. Von Schroeder had introduced 
a similar method, and he (the Chairman) had been curious 
enough to draw a number of curves illustrating the absorption 
of tannin by skin, and which he now laid before the meeting. 



He wished to ask Dr. Parker why he used such a strong 
solution as 5 per cent, of tannin ? Such a quantity appeared 
to him to be far stronger than was actually necessary, 
seeing that Prof. Von Schroeder’s maximum absorption 
was obtained from a solution of about 1*8 per cent. Why 
had Dr. Parker weighed the resultant leather instead of 
estimating the nitrogen as Prof. Von Schroeder suggested? 
Prof. Von Schroeder gave figures showing that the results 
of the nitrogen values were exactly the same as the weighing 
method, and it was a much more reliable way of estimating 
the amount of tanning matters absorbed. Dr. Parker made 
experiments to estimate the amount of bloom deposited 
under tannery conditions by the samples under examination. 
Large deposits occurred in the liquors made from the 
Juhblepore and Vingorla samples, while only compamtively 
small deposits had occurred in the liquors made from the 
Bhiinley, Rajpore, and Madras myrobalans. After filtra- 
tion the matter which remained was probably ellagic acid. 
Had Dr. Parker taken any steps to ascertain the quantity 
of ellagic acid present ? Then with reference to the acidity 
of the liquors, and Dr. Parker did not state the temperature 
at which the samples were allowed to stand. The tempera- 
ture of incubation was a most important matter in cases 
of this sort, because, if the temperature of incubation was 
not constant, variable amounts of acid would be produced. 

Mr. S. R. Trotman remarked that the metho<l suggested 
by Dr. Parker might perhaps ultimately tend to replace 
the usual process of analysing tanning materials by the 
hide filter, since the conditions were more similar to those 
that obtained in the tanyard where skins always absorbed 
tannin in the presence of excess of the tanning material, 
while in the hide filter method of analysis the hide must 
necessarily be in excess. Moreover, from a tanner’s point 
of view, the information gained by Dr. Parker’s process 
was perhaps more useful than a mere knowledge of the 
percentage of tunning bodies present. At any rate, it 
seemed that the two methods of analysis might advan- 
tageously bo simultaneously carried out side by side. With 
reference to myrobalans, perhaps Dr. Parker had generalised 
on rather a small number of individual samples and his 
paper was of more value as showing the possibilities of 
his method than as drawing a line between the varieties 
j of myrobalans. He agreed with Mr. Wood, that unless the 
I exact conditions under which acidity was allowed to develop 
I were noted, the figures given lost much of their value, since 
I in a bacterial action a very small variation in conditions, 
j such as temperature, would largely influence the result. 

I Further, it did not appear that any precautions were taken 
to ensure that in the various experiments the bacterial 
infection was either qualitatively or quantitatively similar. 
Would not more reliable results be obtained by starting 
with sterile solutions, solving them with the same volume 
of an acid culture of myrobalans and then incubating at 
2*2'" C. ? With reference to the tintometer readings given, 
be would like to ask whether Dr. Parker could establish 
any connection between these and the tannin values. There 
certainly did not appear to be much relation in the present 
case, except that perhaps the higher ratios of yellow to 
red or the excess of yellow over orange was a good sign. 
His own experience was that the tintometer readings 
depended very largely on the temperature of extraction 
and the presence of incipient fermentation. If a drop Nf 
clove oil were in the extraction over night the tintometer 
readings in warm weather were thereby considerably 
reduced. 

Dr. J. Gordon Parker has furnished the following 
reply to the above criticisms : — The idea of estimating 
the weight - giving properties of a tanning material by 
tanning hide powder in excess of tanning material was 
obtained by reading Prof. \ on Schroeder’s re.^searohes, but 
in the case of Prof. Von Schroeder’s work the material 
waa not hide powder, but prepared calf skiu, which not only 
required much longer time, but at the same time was open to 
a larger source of error. Prof. Von Schroeder found that 
the maximum result w as obtained with a 5 per cent, solution 
of tannin, hence the adoption of this standard. Before 
adopting this method a large number of experiments had 
been made on hide powder, hide shavings, rasped bide, and 
picker dust, and fairly coarse hide powder had been found 


0 
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to be the best. Ho liad also carried out a large series of 
experiments, using all strengths of tanning solutions from 
^ per cent, up to 25 per cent., and from these results 
adopted the 5 per cent, solution as the best. In the former 
paper (this Journal, 1901, 426 — 436) the nitrogen test was 
carried out in each case, and was found, as the Chairman 
remarked, to agree absolutely with the weight test. No doubt 
the estimation of nitrogen was a very important and accurate 
test ; it could be used with advantage to check the weights, 
and should he done in cases where important issues depended 
on the results. With regard to the Chairman’s remarks 
on the deposition of bloom, the depo.sits were tested and 
found to consist largely of ellaglc acid, and small traces of 
other substances were undoubtedly present. Uiifortnnut»‘ly 
the exact temperature of the liquors was not carefully noted 
in the case of the acid tests, but as the 1 1 jars containing 
the liquors were kept in the same room, each jar being 
covered with a disc of filter-paper, the temperatures were 
in each case the same, therefore the results should he 
comparable. The same applied to the paper on Ionia, 
although in this case the average temp(‘rature of the solution 
was noted with each determination. As to whether this 
process might be used to replace the usual process of analysis 
hy the hide-filter method, although probably tlie two pro- 
cesses might be used together and both results reported, 
he agreed with Mr. Trotnian that the method must he of 
considerable value to the tanner and niucli nmre useful 
than a mere knowledge of the perceutago of tannin. A 
larger number of individual samples might have l^een 


obtained, and he intended as soon as possible to test 
practically all tanning materials by this method, and at 
a later date to publish the results obtained, so as to fix 
the standards for the guidance of other (chemists. No 
special precautions were taken in the tintometer readings. 
The solution for analysis, after filtration, was measured 
in the ordinary manner and the n^adings reoaloulateil 
to a solution containing J per cent, of tannin, measured 
in a centimetre cell. In conjiinction with Prof. Procter, 
ho had previously tried to establish the relationship between 
the tanning matters and the tintometer readings, but found 
there was no definite relationship. Phe tintometer readings 
certainly depended on the tiunperatiire of extraction, as the 
higher the temperature of extraction the more colouring 
matter was dissolved. Mr. Trotmau’s suggestion to add 
a drop of clove oil to the extraction beaker overnight was 
an interesting one, and he would certainly test it at the 
first opportunity. He hoped that those interested in the 
Bubjeet would te^t the methods used, as it was an extremely 
important matter for the tanner to have a method of 
estimaiiiig the leather-forming qualities of a material by 
Avhieh he could get his results in a few days, whereas at 
present it took him many months under tanyard conditions, 
and Freipiently meant loss of money if the I'xperinients 
faileti. 'I'hc metiiod had already been in use for some four 
years, one large tanner buying all his extracts, and basing 
all his extract contracts on tin* results obtained by the 
method given above. Up to now in each case the practical 
results had borne out the results obtained in the laboratory. 
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I.-PLANT, APPARATUS. AND MACHINERT. 

English Patents. 

Liquefaction of Gases ; Impts. in the — W. P. Thompson, 
Liverpool. From La Soc. I’Air Liquide, Paris. Eng- 
Pat. 27,658, Dec. 15, 1902. 

The gas, under pressure, enters the inner tube of a refrig^ 
rator, the lower end of this tube being closed, but providea 
with a draw-ofP cock. From some distance above the ena 
of the tube, the gas is led by a pipe to an expansion motor, 


where it is cooled by the expansion, and returns by another 
pipe to the refrigerator, circulating round the tube con- 
taining the gas under pres.'^ure, and cooling it sufiSciently 
to cause liquefaction. I ho liquefied gas is drawn off by 
the cock. The expansion may be conducted in several 
stages in several motors, so as to produce a smaller fall 
of temperature for each stage, thus getting a Ugher 
temperature of liquefaction in the refrigerator, and a 
correvspondingly better yield. The light spirit of Russian 
or American petroleum is used as lubricant in the expansion 
motors.— L. F. G. 
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Bmporating or Distilling Liquids [Sea or Salt Water'] ; 
Apparatus for . A. L. Normandy and P. Notfraandy, 

London. Eng. Pat. 801, Jan. 6, 1908. 

The catdng of the apparatus, to which the liquid to be 
evaporated is supplied automatically, encloses two ateam 
chambers, to the front of which the evaporating tubes or 
coils are connected. The tubes or coils are inclined, and 
are separaroly removable, a door being provided in the 
casing, in front of the steam chambers, to permit the 
inspection and removal of the tubes or coils. A dip pipe 
is provided for automatically conveying the excess liquid 
from the bottom of the casing. — R. A. 

Stills and the like ; Impts, in . E. Guillaume, Paris. 

Eng. Pat. 3561, Feb. 14, 1903. 

See U.S. Pat. 732,648 of 1903 ; this Journal, 1903, 859. 

— T. F. B. 

Mixing Mineral and other Dry Substances; Apparatus 

for . The Morgan Crucible Co., Ltd., and C. W. 

Spiers, London. Eng. Pat. 512, Jan. 8, 1903. 

The materials are mixed within a stationary horizontal 
casing, by means of two spiral feeders, whicli are adapted 
to move the materials in opposite directions. The feeders 
may be mounted and driven iudependentl 3 ’ of each other, 
but are preferably mounted on the same horizontal shaft. 
In the latter case, they are of opposite and different pitch, 
and of different diameter, the smaller lying within the 
larger throughout its entire length. The casing is pro- 
vided at one end with a discharge aperture closed by a 
suitable slide. — R. A. 

United States Patents. 

Still. A. L. C. de Lautreppe, Assignor to H. G. Gatlin, 
both of New York. U.S. Pat. 744,367, Nov. 17, 1903. 

Tm: still comprises an exterior casing forming at its lower 
part the receptacle for the liquid, and “ an inner con- 
denser * ’ mounted within the casing, above the liquid 
receptacle. The condenser is formed with a ** series of 
radial sections,” containing “ radial partitions,” around 
whi(!h the cooling agent is circulated. ” The products of 
condensation, passing downwards from the exterior walls 
of the radial sections” of the condeuser, are collected in a 
trough provided in the casing and conveyed to an outlet. 

— K. A. 

Filter Press. A, James, London. U.S. Pat. 744,761, 
Nov. 24, 1903. 

Ske Eng. Pat. 21,782 of 1902 ; this Journal, 1903, 136. 

— T. F. B. 

Extracting Matter from Liquids by Solvents ; Process of 

. L. C. Reese, London, U.S. Pat. 744,79.5, Nov. 24, 

1903. 

See Eng. Pat. 18,830 of 1902 ; this Journal, 1903, 734. 

— T. F. B, 

Concentrating Apparatus. G. It. Tucker, Boston, Mass., 
and G. W. Goddard, Concord, N.H., Assignors to E. S. 
Beach, Boston, Mass. U.S. Pat. 744,823, Nov. 24, 1903. 

The apparatus comprises a closed casing having a gas inlet 
and a gas-outlet port, a receptacle wiihiu the casing for the 
liquid to be concentrated, an endless belt for continuously 
removing sheet-like portions of the liquid material from the 
receptacle into the chamber of the casing, means for 
creating and maintaining a current of heated gas through 
the casing, means for removing concentrated portions of 
the material from the endless belt, and means for flushing 
the sides of the casing. — R. A. 

Calcining Apparatus. A. Lawrence, Acme, Tex. 

U.S. Pat. 745,067, Nov. 24, 1903. 

The apparatus consists of a furnace, in which is arranged 
a pan, having its bottom inclined downwar4B from the 
sides to the centre. Tb^pap is provided at one side with 
an outlet opening controlled by a gate, and has a pipe 
leading from its top. An air-pipe extends into the furnace 
beneath the pan, and is provided with brandies leading into 


opposite ends of the pan at one side. The branches 
extend to the centre of the pan, and have their inner ends 
closed, each branch being provided with a series of per- 
forated tubes, which project to the opposite side of the pan. 

— R. A. 

Mortar and Muller for Grinding y Crushing, and Mixing 
OreSy Chemicalsy ^c. T. Breakell, VYirksworth. U.S. 
Pat. 745,416, Dec. I, 1903. 

See Eng. Pat. 4479 of 1902 ; this Journal, 1903, 409. 

— T. F. B. 

French Patents. 

Vacuum Heating Apparatus ; Self - stirHng . 

A. Neumann and F. Schroeder. Fr. Pat. 333,683, July 9, 
1903. 

At the bottom of a cylindrical boiling pan is placed an 
inverted iron funnel, or dome, provided with a circulation 
tube at its top. This circulation tube is collapsible, tele- 
scope fashion. Inside the funnel is placed the heating 
arrangement, such as a steam coil. The apparatus is filled 
with liquid to a level below the top of the collapsed circula- 
tion tube. When steam is passed into the heating coil the 
heated liquid inside the funnel, together with the bubbles of 
I gas formed by evaporation, rise in the funnel and circulation 
i tube, and overflow over the top of the latter into the main 
j body of the apparatus, and again enter the funnel at its 
I bottom. Any crystals separating out during the circulation 
I and evaporation of the liquid, adhere to the sides and top 
of the circulation tube. The circulation tube is gradually 
; drawn out to its full length, more and more liquid being 
j introduced till the apparatus is tilled. The liquid remaiii- 
1 ing in the apparatus is then drawn off, and the crystals 
I separated are taken out. — L. F. G. 

j Centrifugal A pparatus ; Quick Discharge ,/or Sorting 

out and Enriching Granular Materials, such as Phos- 
phates, Kaolins, ^c. L. Bcaussart. First addition to 
Fr. Pat. 324,114, Ang. 29, 1902. VII., page 1348. 

II.-PUEL, m. AND LIGHT. 

Carbon Monoxide and Oxygen ; IJiiion of , and the 

Drying of Gases by Cooling. A. F. Girvun. Proe. 
Chem.'Soc., 1903, 19, [271], 236—238. 

The author made a series of experiments to deterniini' 
whether the drying of an explosive mixture of carbon 
monoxide and oxygen by exposure to low temperatures 
wa.s sulheient to prevent chemical union taking place when 
the gas was sparked after it had n;gained the ordinal) 
temperature. When the gaseous mixture was dried; (1) 
with liquid air (-I80'n;.), (2) with a mixture of solid 
carbon dioxide and alcohol (— 80^ C.), no explosion took 
place on passing sparks from an induction coil, although 
the sparks in the gaseous mixture were usually surrounded 
with a little ball of blue flame. When the gaseous mixture 
had been cooled to — 1.5° C. and allowed to regain the 
ordinary temperature, the first spark always caused an 
explosion, hut this did not occur after cooling below 
— 50° C. After cooling between — 50° and — 35° (J., faint 
sparks did not, as a rule, cause the mixture to explode, 
although powerful sparks always produced this effect f a 
single powerful spark frequently produced no effect, but an 
explosion always occurred on passing the second or third 
spark. In order to determine whether platinum would act 
catalytically, the terminals between which the spark was 
produced, were replaced by a coil of platinum whe. With 
the gaseous mixture dried at about — 35® C., the coil 
became heated to redne.ss, and brought about a quiet and 
feeble explosion. When, however, the mixture was dried 
at temperatures between — 80° C. and ~ 180° C., although 
the platinum still acted catalytically and glow^ed for several 
seconds, no explosion occurred. Moreover, a test made 
after the coil had been kept at a while heat for several 
minutes after the glowing had ceased, showed that combi - 
nation was yet far from complete. From calculations of 
the amount of water present in the gaseous mixture 
cooling, bssed upon the vapour pressure of the water at the 
various temperatures* it would appear that the mutture will 
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not explode when sparked at the ordinary temperature, if 
there is less than 1 mol. of water vapour present to 24 000 
mols. of gas. — A. S. “ ’ 

Flames; Temperature of . C. Fery. Comptes rend 

190.3, 137^ [22], 909—912. 

No measurenaent of the temperature of a flame which 
involves the introduction into the flame of matter to be 
heated (the wires of a thermo-electric pyromet-r, for 
instance) can be accurate, on acjcouut of tlie disturhanVe to 
the combustion and the losses of heat. The author has 
determined the temperatures of various flames by ascer- 
taining the moment at which a sodium line in the flame 
was just reversed by the light from a carbon filament which 
was gradually raised in temperature by increasing the 
current through it. The temperature of the filament was 
measured by means of an a])sori)tion pyrometer, <lepending 
on the application of a formula of Wien, connecting the 
intensity of luminous radiation with the temperature; the 
correctness of the pyrometer was verilit‘d by comparison 
with the thermo-electric pyrometer up to about 1700' C. 


The results were as follows ; — 

° c. 

IhmsGii burner, fully aired is7i 

„ piirtiall.v :iired ISli; 

M „ not aired 1712 

Aeetyleno burner 25 ts 

Alcohol, free tlanio 1705 

Denayrouzt* Bunsen fed wit h alcohol ISOiJ 

.. led wit li 511 iM'i- ci’ul. each 

of alcohol and pctroN'iim spirit 205.S 

Hydro^ron, freo flanio in uir liioo 

Uxy-coal gas Idowpipe 22(tll 

0.\y. hydrogen l»lowpipe 2t2o 


— ,1. T. 1). 

Acetylene ; Generation of . J. IM. Morehead. Elcctro- 

Chem. Ind., 1903, 1, [14], 479. 

The sources of danger in the use of acetylene made from 
calcium carbide arc discussed iu detail. 'Fhe risk of 
poisoning, or rather asphyxiation, is practically nil, since an 
atmosphere containing 20 per cent, of acetylene supports 
life, and leaks are easily <letectod by the smell. Over* 
heating iu the generator, which might lead to ex[dosion, 
is circumvented in small generators, c./y, bicycle lamps, by 
facilities for dissipating the evolved heat into the air and in 
large ones by taking up the heat in an excess of water ; iu 
the U.S.A. one gallon of water is required perpoun<lof car- 
bide, being nearly 20 times the theoretical amount. After- 
generation of gas, which cannot be entirely avoided, must 
not be allowed to produce high pressures ; hence generators 
are made of thin materials and provided with water seals. 
The limits of explosibility of acetylene mixed with air are 
3*1 per cent, to 24*1 per cent., which is a slightly wider 
range than with the other combustible gases of commerce. 
With regard to its efl’eets, however, an explosion of acety- 
lene and air would be no worse than one of any other gas 
and ttir, whilst the small capacity of most generators 
renders the formation of an explosive mixture in ordinary 
rooms improbable. — W. A. Cb 

^ English Patents. 

Fuel Compounds used in Generating Gas ; Manufacture 

of . W. U. Lake, Loudon. From The Fuel and 

Gas Manufacturing Co., New York. Eng. Pat. 12,001, 
May 26, 1903. 

See U.S. Pats. 728,854-5 of 1903 ; this Journal, 1903, 7So. 

— T. F. B. 

Carbonaceous Substances \^from Tar^ ^6’.] ; Process of 

Manufacturing . F. Hitter von Dabmeu and E. 

Hagyi-Ristic, Vienna. Eng. Pat. 21,967, Oct. 12, 1903. 

«EK Fr. Pat. 329,452 of 1903 ; this Journal, 1903, 1040. 

— T. F. B. 

Feat and the like; Retort- Fuimaces for Charring or 

Coking . C. E. Laurenius, Gothenburg, Sweden. 

Eng. Pat. 22,272, Oct. 15, 1903. 

The apparatus employed consists of four approximately 
vertical and oyliudrioal retorts arranged round a common 


fire, which are fed at the top and emptied at the bottom. 
Below the charging hopper is a depending tube leaving an 
annulus, into which the gases given off during the desic- 
cation of the peat pass on their way to washing, oondeniing, 
and drying plant. Near the bottom of each retort is an 
aperture through which the gases evolved during the 
carbonisation of the peat pass directly to the fire. The 
essential feature of the claim is that the gases produced iu 
; the cool upper portion of the retort are employed to feed 
the furnace, as well as the gases generated at the higher 
temperature. — F. 11. L. 

I'urnaees Generators^ ‘iS**'*J ? jLiguid- Fuel — — 

, J. N. Myers, Saltcoats, N.B. From J. Cook, Penang, 
Straits Settlements. Eng. Bat. 27,348, Dee. 11, 1902. 

The lujuitbtuel sii{)plied to the furnace in a vaporised 
I condiiimi, by the action of superheated steam or other 
i superheated gaseous fluid iiridir pressure. The fuel burner 
compiises a nozzle or ejector, and a pipe arranged to 
conduct the steam, tSce., through the furnace prior to its 
reaching the nozzle or ejector. The furnace is provided 
: with a fire-re.si.sliug retort, in which the vapour or ga.s 
burns, ih** retoi t serving to ahsorh and eondense the initial 
: flame, to pr(‘vent damage ot the heating .surfaces by fusion, 
j — R. A. 

' Gas from Bituminous Coal and the like ; Production of 

. W . J. Crossley ami T. Bigby, hotli of Manchester. 

Eng. Pat. 21,194, Nov. 191)2. 

To ay(»id the difliculties (hat arisi* in working caking 
1 hitnmiuous coal in gas producc^rs, and also the depo.sitioii 
' of tarry <;on8litJients ot the volatile i)roducts, tin* fuel is 
, first heated in one or more closed retorts, by the hoi gases 
! Icavirig the producer, or by the radiant beat of the fuel 
contaimul in it, and the volatile products, either alone or 
i mixed with other gases, are passed through tlie produciu- 
! in order to <*onvej*t them into " clean incondensable gases,” 
the producer being fed witli the caked residue from the 
retorts. The apparatus described consists of a vertical 
; producer, iu the upper portion of which, above the fuel bed, 
and heated by it, are arrangetl one or more retorts. The 
retorts contain liollow spirals, which i!an be rotated in 
order to fill or discharge the retorts and to break up the 
caked fuel residue ; imhipimdently of the rotation, the 
spirals can be rai.sed to clo.se the bottom of the retorts, or 
lowered to open them for the discharge of the caked 
residue, which falls on to the fuel bed of the producer. 
The volatile constituents of the fuel pas.s from the retorts, 
through pipes, provided witli suitable dampers, into the 
; space beneath the grate bars of the producer, and up 
I through the fuel bed, and help to heat the outside of the 
j retorts before eutt‘ring the gas main. — W. C. II. 

I 

' Gas Producers ; Jmpts. in . G. B. Hislop, Paisley. 

I Eng. Pat. 28,877, Dec. 31, 1902. 

j The producer < onsists of a vertical combustion chamber, 

I the botttjiu of which is provide<l with inclined or curved 
; gratings, through which air or steam may be directed into 
I the mass of fuel, and through which ash, &c., may fall into 
! ash- anti water-pans in the usual way. Between these side 
' gratings is a central rocking hearth plate, which can he 
I turneii vertically or rotated to loosen and break up the 
1 ash and burnt fuel. To deal with larger quantities of fuel, 

I the side wall between two combustion chambers is removed, 

( the inclined grate-bars of one chamber forming, with those 
I of the adjacent one, a central conical or beehive* shaped 
grating. — VV. C. H. 

I Carburetted Water-Gas ; Manufacture of . E. D. 

' Holmes, Huddersfield. From O. N. Guldlin, Fort 
Wayne, Ind., U.S.A. Eng. Pat. 26,769, Deo. 4, 1902. 

Plant for manufacturing carburetted water-gas is described, 

! which contains certain details of construction mainly 
I mechanical iu nature. The generator is fitted with a large 
i number of small air inlets, so that the air may be introdaced 
I at high pressure (20 to 24 inches of water-column) ; this 
I brings the fuel to incandescence more quickly and unfformly 
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than usual, and reduces the proportion of carbon dioxide in 
the water-gas. The carhuretting and fixing chambers are 
made taller than hitherto, so that they may have a larger 
extent of heating surface ; it is claimed that this permits of 
a lower temperature being used (a dull red heat), the final 
gas containing a high proportion of heavy hydrocarbons 
and less methane, while dissociation is prevented. An ash 
pocket is provided on the main leading from the generator 
to the carburettor. Eng. Put. 22,701 of 1902 is mentioned. 

—F. H. L. 

Water-Gas; Process of Generaliny . F. Clauss, 

Meeranc, Saxony. Kng. Pats. 1090 and 1091, Jau. 15, 
1903. 

These are modifications of the process described in Kng. 
Pat. 8239 of 1899 (this Journal, 1900, 332). In the first, in 
order to render the operation more convenient on a small 
scale, the carbonaceous material is introduced into the 
decomposing chamber by means of a jet of water (instead 
of steam), the liquid then evaporating naturally within the 
said chamber. According to the second specification, the 
powdered carbon is driven into the chamber (1) by a jet 
of steam or of water, or of both together ; (2) is driven in 
by a jet of water, and meets a jet of steam inside the 
apparatus ; (3) is driven in by a jet of air ; or (4) the 
carbon falls by its own weight into the chamber from a 
suitably arranged hopper, and is then subjected to the action 
of a jet of water, air, or steam. — H. L. 


Gas for Heating y Lighting ^ Motiue Powers or the tike; 
Process and Apparatus for the Production and Car~ 

bonxsation of . J. Lilhne, Aix-la-Chapelle. Eng. 

Pat. 8194, April 8, 1903. 

See Fr. Pat. 320,328 of 1903 ; this Journal, 1903, 1080. 

— T. F. K 

Fuel Gas ; Method of and Apparatt^ for Itemomng Tar 

and Solid Particles from . G. T. Ileilby and G. 

Christison, both of Glasgow. Eng. Pat. 28,614, Doc. 27, 
1902, 

The method consists in leading gas through a chamber 
partitioned by a number of perforated plates, and at the 
same time causing liquid to flow over the surfaces of the 
plates, so that the gas percolatei through successive films 
of liquid. The perforated plates are set at an inclination 
at intervals in a chamber provided with an inlet and outlet 
for the gas. Pipes are arranged to spray the absorbing 
liquid on to the surfaces of the plates, on which the gas 
impinges. The bottom of the chamber is open and rests in 
a trough, in which the open part is luted with the absorbing 
liquid, and means are provided to carry the overflow of the 
liquid to separators in which the impurities may settle. 

— W. C. H. 

Gas-Producer Ga^es ; Process of and Apparatus for 

Purifying and Cooling . IL Poyd, Thornton, 

Lancs. Eng. Fat. 1182, Jan. 17, 1903. 

Tub sensible heat of the gases issuing from the producer is 
used to raise steam in a boiler to a pressure sufficient to 
force in air to the combustion chamber of the producer, 
and to drive an engine for working a fan and pumps used 
in the purifying process. The gases pass from the boiler 
to a vessel in which some of the tar is separated, and then 
to a fan, by which they are forced, together with water 
vapour, into a tar separator, and thence to a condenser 
coil and scrubber. The separating vessels consist of an 
inner chamber and an outer chamber forming part of a 
water trough. The gases enter the inner chamber and pass 
through perforations into the outer chamber, to which the 
main gas outlet is couuected. For the separation of a 
further quantity of tar, the gases, together with water 
vapour, are forced by the fan into a box containing perfo- 
rated plates on which the |^bules of tar are broken up 
and fall into a lute box. Water troughs are arranged above 
and below the evaporator condenser coil, the upper trough 
being perforated, and the water forced from the lower to 
the upper by a circulating pump.— W. C. H. 


French Patents. 

Qas for Heating Purposes, Free from Hydrocarbon; Pro- 
cess for Obtaining , by means of Oas-coniaining 

Fuel. Gasraotorenfabr. Deutz. Fr. Pat. 333,381, June 
20, 1903. 

See Eng. Pat. 13,748 of 1903 ; this Journal, 1903, 1039. 

— T. F. B. 

Gas i Purifeation of . F. Burgemeister. Fr. Pat. 

333,726, July 10, 1903. 

See this Journal, 1903, 1188 —1189. — L, F. G. 


III.-DESTRTJCTIVE DISTILLATIOM. 

TAR PRODUCTS, PETROLEUM 
AND MINERAL WAXES. 

Petroleum, Louisiana ; Hydrocarbons in . C. K. 

Coates aud A- Best. J. Amer. Chem. Soc., 1903, 25, 
[11], 1153—1158. 

The physica characteristics and distillation products of 
various Louisiana oils are given in the accompanying table, 


Buaii- 
niont 
(Texas). , 


Welsh Jennii)j?s i 


(U.). 


(La.). 


Breux 

Bridge 

(La.). 


Sp. gr. at26°0 0-9228 

Di.stillaUon begins at ... 150" C. 

Distillation, Engler flasks . 

760 miQ. Per Cent. 

To 150° C 

150®— 200° C 2 

200°— 250° C 8 

260°-300°C 20 

a00°-3.'i0°0 26 

350° to asphalt . . 30 

Asphalt residue 8 

HjS evolved on heating . ! Larpe 
quantities 
116®— 150® 


Colour of lower fractions ; Yellow 


Fuel value in B.T.U. . . . 19,023 

Illuminating oil fractions 


to 300° , 36®/o 

Estimated depth of well ' 1,200 ft. 
Sulphur content of crude 
oil 1-06 ®/o 


0-9270 0-9093 

230° C. I 200° C. 

Per Cent.' Per Cent. 


•2 : 13 

17 ' 28 

23 > 24 ! 

49 80 

9 I 6 

Very , Small 
small quantity 
amount at 200° 
at 230° i 

Nearly Colour* 
colour. less ; 
h‘ss ; ; yellowish 

light on on 

standing.; standing.i 
19,000 I 19,814 

19 °/o : 41 °/o 

700 (?) ft. ; 1,000 ft. 

0-32 ®/o 0-39% 


0-9392 
2't0° C. 


Per Cent. 


I 

15 

22 

53 

9 

Very 
small 
amount 
at 2 10” 
Slightly 
yellow. 


19,300 

16®/o 

600 ft. 

0-20 °/o 


those of Beaumont oil being added for comparison. The 
absence of concordant measurements observed above 300° C. 
is attributed to “ cracking.’" The sample of Beaumont oil 
is heavier than those previously examined, and the fractions 
have higher boiling points. fhe Breiix Bridge oil was 
black and viscous, with a smell like turpentine. The final 
distillate was a dark, heavy, fluorescent oil of unpleasant 
odour, and the asphalt was hard, black, and lustrous, with 
a conchoid fracture. The sp. gr. was 1*123, and the mass 
furnished 71 per cent, of volatile matter, 28*6 per cent. o4 
flxed carbon, and 0*4 per cent, of ash. The illuminating 
oil fraction could not be refined water-white with the usual 
reagents, the products quickly turning yellow when exposed 
to the air. About 15 per cent, of sulphuric acid was used, 
and the loss of oil amounted to 12 per cent. The Breux 
oil is best suited for fuel purposes. Great difficulty was 
experienced in obtaining fractions of constant boiling point, 
but eventually three were collected, boiling at 110’ — 115°C., 
160°— 165° C., and 210°— 215° C. The first of these had a 
pronounced smell of turpentine, and indeed a similar 
fraction is being sold as a turpentine substitute. Thi; 
sp. gr. is 0*8479 at 27° C , and the molecular weight, 161, 
corresponds nearly to the formula The second 

fraction had no smell of tarpentine. The sp. gr. at 29® C. 
was 0 -8785, and the molecular weight (189) close to that ol 
CwHjg. The highest fraction had the sp. gr. 0*909 at 
39® C., aud the molecular weight (283) very near that of 
Oi 7 H^. The main constituents of the oil seem to belong to 
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the series C/nHju-a and series, aud are not unsatu- 

rated aliphatic compounds. If cyclic compounds, they 
might respond to the Nikiforoff method of consecutive 
decomposition under increased pressure ; that they do 
undergo progressive decomposition under continued distil- 
lation has already been established. — C. S. 

English Patent. 

Asphalt; Artificial . P. M. Justice, London. From 

Aktieselskabet Venezuela- Asfalt Kompagnie, Copen- i 
hagen. Eng. Pat. 21,790, Oct. 9, 1903. | 

Orinoco asphalt oil is added, vith constant stirring, to j 
powdered limestone containing lime or lime flour, and pre | 
viously heated to about 200^ C. The mixture may be 
charged into moulds and pressed into plates, or mixed with 
broken granite and formed into paving .slabs. — A. (}. L. 

United States Patent. 

^itro~ Product {_from Heavy Petroleum Distillates^. 
L, Edeleanu and G. A. Filiti, Pukhurest. IT.S. Pat. 
745,802, Dec. 1, 1903. 

See Eng. Pat. 9416 of 1902 ; this Journal, 1903, 621 . 

_T. F. 11. 

IT -COLOURING MATTERS AND 
DYESTUFFS. 

Indigo Dyestuffs ; Action of Potassium Ferricyanide and 

Caustic Soda on . M. Prud'homrne. Bull. Soe. 

Ind. Mulhouae, 1903, 73, 294—297. 

When a sample of a cotton tissue, dyed a dark shade of 
indigo (2 grms. of synthetical indigo per square metre), is 
immersed in a solution of potassium femcyauide (1 to 5 
per cent.^ ahd caustic soda (3 per cent.), its colour 
changes first to dark purple and then, after gradually 
becoming paler, is finally transformed into a pale bluish 
pink. If the sample be now withdrawn and rinsed in 
running water, its colour changes to purple and then to a 
bright blue. A sample of the same indigo-dyed tissue 
gives, on treatment with caustic soda (2 per cent.), a 
pink-coloured solution. From this, cotton may be dyed a 
pink colour, which, on washing with water, changes to a 
bright blue. The colouring matter which dyes m thus 
manner is pro.sumably identical with that which remains 
after treating the indigo-dyed tissue with the potassium 
ferricyanide and caustic soda mixture as described. In 
confirmation of this view, it is found that no pink colour 
is left by the oxidising mixture upon the cotton after this 
has been treated with caustic soda. The author has not 
succeeded in extracting with dilute caustic soda solution 
any colouring matters of the type indicated from synthetical 
indigo or indirubin. From a sample of pseudo-im iru in, 
however, he obtained with the alkaline solution a green- 
coloured extract which dyed cotton a reddish blue, turning 
to a pink on washing with water. In view of th^c tacts, 
it would appear probable that a series of dyestuffs ot the 
indigo group exists, possessing the property oi }cing 
cotton in the same manner as the cotton-substantive 
dyestuffs, the members of which in the free state aud in 
the condition of salts exhibit colours nearly complementary 
to each other. — E. B. 

Trxphenylmethyl i Analogues of Gorabeig. 

Ber., 1903, 36, 3927—3930. 

Triphentlmbthyl is apparently a distinct basic radical. 
Its haloid derivatives, such as (QH^aC.Cj, are sa a, ^ 
shown by their physical properties. Iriphenylmc y 
colourless when solid, but in solution it is yellow, o\ g 

probably to the presence of (0^05)30 and 
(Ber., 35, 1902, 2406). A solution of 
methane, treated with a metal, such as , j 

immediately, owing to the formation of the unsa “ 
hydrocarbon triphenylmethyl. The analo^^ of e » 
8uch as (0-04.00, )3C.G1; (0,H,) (0304008)2 9* 
(OeH4NO,),O.Cl ; (00, 0.0,04)80. Cl. all act 
manner and give various coloured solutions, tlie 


of colour being due to 1 he presence of different ions. On 
exposure to the air all the lolutions become colourless 
again, owing to oxidation. Triphcnyl-chloro, -bromo-, and 
-iodoniethane are colourless when solid, but when dissolved 
in an ionising solvent, such as liquid sulphur dioxide, they 
become yellow, owing probably to the preneuceof (0,0,),. O 
ions. — A, B. S. 

Methyl Orange; Colour of Aqueous Solutions of — % 
and the Change produced by Acids. P. Vaillant. 
Goiuples rend., 1903, 137, [2lJ,849 — 851. 

Ostwald supposes that iindissociated Meihyl Orange is 
[ red, Avhile its ion is yellow. Kiister regards it as an acid, 
i highly illssoeiablo in dilute solution, but the ions of which 
: tend to combine with hydrogen to form an electrically 
neutral substance, feebly red ; the ions themselves, being 
intensely yellow, overpower the red tint of the neutral body 
i in an aqueous solution, but are, in presence of the h3'dP0gen 
1 ions of an acid, entirely converted into the red .Hubstanoe. 

I The author finds that the molecular ab.sorption of aqueous 
i solutions of Methyl Orange is iudepeudout of the conceu- 
j tratioii, while according to cither of the above views the 
I colour should change on dilution ; moreover, the electrical 
I conductivity is so considerable as to render highly improb- 
I able the existence of Kiister’s “ Non-ion." The author 
' regards the change produced by acids as due to molecular 
transformation. It is progressive, and reaches a limit which 
is independent of the imtiire of the particular acid used ; 

( but the amounts of different aciils required to push the 
j transformation to the limit difft‘r very widely: with a 
' Methyl Orange solution of concentration 5xl0-\ 1/300 
^ gram-equivalent of sulphuric acid is enough, while more 
than ,V gram-equivalent of acetic acid is needed. — J. T. D. 

English Patents. 

p-p-Diamidoacidyldiphenylamines and p-p- Diamidodi- 
phenylamine ; Manufacture of 0. I in ray. From 

I^arbvverke vormals Meister, Lucius und Rrilaing, Kochst 
a/ Main, Germany. Eng. Paf. 543, .Jan, 8, 1903. 

P-P-DINITH0A0ETYLD11>1IKNYLAMINB, 01* p-p-dinitpoformyl- 
diphenylarnine, is produced by the nitration of acetyl- or 
formyl'diphenylamine respectively. The dinitro-compounds 
arc rcduceil with iron filings and sulphuric acid, and the 
resulting diamino-couipoands are hydrolysed with excess 
of sulphuric acid, when the p-p-diaiuinodiphenylamine 
I separates as the sulphate, which is only slightly soluble. 

! —A. B. S. 

! Monoazo Dyestuffs for Wool; Manufacture of O, 

Imray, London. From Farbwerke vorm. Meister, Luems 
: und Briiniug, Uocchst a/ Main. Eng. Pat. 633, Jan. 9, 

j 1903. 

I See U.S. Pat. 739,118 of 1903 ; this Journal, 1903, 1126. 

; — x. F. B. 

Phmylglycin-ortho-carhoxylic Acid ; Process for the Manu* 

facture of — . O. Imray, Londou. From Farbwerke 
vorm. Meister, Lucius und Bniniug, llocchst a/ Main. 
Eng. Pat. 1326, Jan. 19, 1903. 

See Addition, of July 12, 1902, to Fr. Pat. 306,302 of 1900 ; 
this Journal, 1903, 414, — T. F. B. 

United States Patents. 

! Organic Compounds; Electrolytic Reduction of 

I means of Titanium Compounds. H, llertlein aud E. 

Oopermaun, Assignors to Farbwerke vorm. Meister, 

1 Lucius und Brduing. Uii. Pat. 742,797, Oct. 27. 1903. 

I XL A., page 1365. 

l.Aeett/lamido-'‘iA-diamidobenzene. O. Dressel, Assignor 
to Farbenfabriken of Klberfeld Co.]of New York, U.S. Pat. 
742,845, Nov. 3, 1908. 

2 4-DiNiTftOAOBTANiLiDB is treating with mild reducing 
a«^0Qts, such as iron ttliogs and dilute acetic acid. 1 -Acetyl- 
amiao-2.4-diamiaob0Qzeno is thus produced. It forms a 
white crystalliue powder, soluble in water, which is trans- 
formed into amiaomethylbeiizimldazole on boiling with 
glacial acetic acid. The substance, but not the process, 
claimed.— E. F. 
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Anthraquintrtie Alpha Diaulphonic Adda ; Procaaa of 

Making . K. E. Schmidt, Eiberfeld, Assignor to 

Farbenfabr. of Eiberfeld Co., New York. U.S, Pat. 
742,910, Nov, 3, 1908. 

See Fr. Pat., 333,144 of 1903 ; this Journal, 1903, 1290. 

— T. F. B. 

French Patent. 

Nxtroso- and Nitro Compounds ; Reduction of Aromatic 

, with Formation of Ferrous Oxide. R. Vidal. Fr. 

Pat. 333,365, June 25, 1903. 

Aromatic nitro- and nitroso compounds, such as nitro- 
benzene, nitrotoluene, a-nitrouaphthalene, dinitrobenzene, di- 
nitrotoluene, di- and trinitronaphthalene, nitrosophenol, &c., 
are reduced to azoxy- or amino compounds by vigorous 
agitation with a large excess of cast-iron turnings in 
presence of water, but without acids. The ferrous oxide 
formed is calcined, with or without consecutive treatment 
with ferrous sulphate, in order to obtain iron oxides 
suitable for pigments, for polishing glass and metals. See. 

— E. V. 

V.-PEEPAEING, BLEACHING, DYEING. 
PEINTING. AND FINISHING TEXTILES, 
YAENS, AND FIBEES. 

Carbon Tetrachloride for Degreasing Textiles^. Goehrig. 
Soc. Ind. de Miilhouse, Oct. 14, 1903. Proc^s-verbaux, 
No. 8. 

The author .states irom practical experieiuje that carbon 
tetrachloride is not suitable for use in degreasing textiles, 
because it produces on the workmen anaesthetic effects 
similar to those produced by chloroform. Benzol is .still 
more dangerous, its vapour being, in fact, poisonous. The 
best agent is petroleum benzine, the vapours of which are 
quite innocuou.s. A mixture of petroleum benzine and 
benzol produces effects analogous to those caused by benzol 
alone. With regard to inflammability, the author finds 
that the electric sparks generated by friction of the textile 
material (especially of silk) as it leaves the bath of 
benzine, can be prevented by incorporating with the latter, 
0*1 per cent, of a mixture of 4 parts of oleine, 4 parts of 
alcohol, and 1 part of ammonia. A further precaution 
consists in passing the material, when it leaves the bath of 
benzine, over a metal plafe. The degrea.'^iug is effected in 
sheet iron vats containing the petroleum benzine, in which 
wooden receptacles holding the textile material, revolve. 
Each vat is surmounted by a sheet-iron frame, ending in 
a flue ; and each frame can be hermetically closed by means 
of two iron shutters, so that in case of fire, any vat can be 
completely isolated from the others. — A. S. 

Cotton Bleaching ; Removal of Oil^stains m . 

A. Soheurer. Bull. Soc. lud. Mulhouse, 1903, 73 , 288 — 293. 

Experiments were made on the small scale with Turkey- 
red oil (recommended in a communication to the Mulhouse 
Industrial Society), oleic acid, and rosin, which were 
severally added, in one instance, to three portions of 
lime-water in which strips of a cotton tissue, spotted with 
petroleum and with mixtures of this with 25 — 75 per cent, 
of colza oil, were boiled, the samples being afterwards 
washed, soured, washed, boiled with a mixture of sodium 
carbonate, caustic soda, and rosin, again washed, soured, 
washed, and dried, the Turkey-red oil, oleic acid, and rosin 
being added, in a second instance, to a mixture of sodium 
carbonate, caustic soda, and rosin, in which similar strips 
of the oil-stained ti^Buo were separately boiled, without 
having been previously treated with lime, the samples being 
afterwards treated as in the first case. The results showed 
that the oleic acid and Turkey-red oil bad a slightly 
favourable influence upon the removal of the stains, while 
the influence of the rosin, thus employed in excess, was 
rather unfavourable to such action. — E. B. 

Silk Mordanting [Weigfllir ^'] ; Economy of Tin in . 

P. Heermann. Farber-Zeit, 1903, 14, [28], 417. 

When silk is mordanted by repeated passages through tin 
chloride solution and fixation with soda, the author finds 


that the first passage ia the most important. The amount of 
mordant chemically dxed in the second passage is much 
less than in the first. The amount fixed increases gradually 
in subsequent passages until at about the fifth, as much 
is fixed as in the first. The amount of mechanically 
adhering mordant decreases rapidly after the first passage, 
until at the tenth, only about half as much is taken up as in 
the first. If tin chloride solution of 10° B. be used, 
most of the mordant is fixed in the sericin and is removed 
by boiling off. With a solution of 30° B. the sericin 
and the fibroin are almost equally mordanted. Boiled-off 
silk holds a larger amount of the mordant mechanically 
than raw silk.* — A. B. S. 

Dyeing Process ; The . G. v. Georgievics. 

Ber. 1903, 36 , 3787—3790. 

Gontuary to Binz and SchrOter (see this Journal, 1903, 
1126), the author finds that azobeuzene-/)-sulphonic acid 
does dye w('ol in a neutral bath. Binz and Schroter (/or. 
vit.') state that when wool is dyed with p-oxyazobenzeue 
there is a chemical combination of this body with the 
substance of the wool-fibre. .Vgaiust this the author finds 
that ;>-oxyazobenzene can be extracted from the dyed ma- 
terial in the free state by means of alcohol or benzene, and 
is therefore ])robahly present in the free state on the fibre. 

—A. B. S. 

Oxalic Acid; Oxidation of \^Indigo Discharge^. 

W. P. Jorissen and L. T. Heicher. Zeits. f. Furben- n. 

Textil-Chem., 1903, 22 , 431. 

The authors have investigated the oxidation of oxalic acid 
by free and combined oxygen in order to try to explain 
the action of this acid in accelerating the discharge oT 
indigo by chromic acid. They have been unable to provi* 
the formation of ozone or hydrogen peroxide in the oxida- 
tion of oxalii; by chromic acid. Their failure in the latter 
case may be due to any hydrogen peroxide formed being 
immediately decomposed. From measurements of the 
velocity of oxidation of oxalic by chromic ucirl, the riaiction 
is shown to be of the first order. Prud’homnie (this 
Journal, 1903,350, 491) ascribed the action of oxalic acid 
in the discharge of iudigotin by chromic acid, to the 
formation of an instable double compound of chromic 
and oxalic acids, which oxidises the indigotin. 'Plds will 
only explain the reaction if it can be shown that the double 
reaction, the formation and decomposition of the double 
compound, takes place ejuicker than the direct oxidation of 
indigo by chromic acid. The reaction may possibly he a 
catalytic one, or a case of “ induced oxidation.” — A. B. S. 

Silk Goods; The Causes of' Stains on . U. Ijnehin. 

Zeits. fiir Farben- u. Textil-Gheni., 1903, 2 , [23], 153 - 

455. 

The author, in a previous communieation (this Journal, 
1903, 415), referred to his inability, after about 10 week^’ 
time, to produce in samples of dyed silks, weighted witli 
staunic silicate - phosphate, brownish stains similar in 
character to those which, as pointed out by himself, in 
conjunction with Both and Thomann (this Journal, 1902, 
968), make their appearance during the storage of such 
fabrics. He expressed his belief, however, that the stains 
caused in this experiment by the action of podium chlorida. 
would develop after a longer period of time. They have 
now done so. The sample of dyed silk tissue, which Sisley 
sent to the author (this Journal, 1903, 415), and upon 
which he had obtained with sodium chloride, after about 
four weeks, a reddish-brown spot, shows, after the lapse ot 
nine months’ time since the test was made at Zurich, a 
distinct brownish stain in the part to which the salt was 
applied. Exposure to an atmosphere of ozone and the 
passage of alternating electric currents in the air near the 
samples were found, during periods of seven weeks and one 
month respectively, to be without influence upon the forma- 
tion of stains from a 5 per cent, solution of sodium chloride. 
From these and previous observations the conclusions are 
drawn : (1) Human perspiration is capable of produemg 
stains and destruction of the fibre in dyed silk fabrics. 
(2) Inasmuch as similar stains, as Sisley (this Journal, 
1902, 1828j 1903, 293 and 622) first pointed out, are 
caused by sodium chloride (and other metallic chlorides) 
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which is present in perspiration, there is little doubt that 
such action is due to this constituent of the latter. (3) 
The duration of the action, to the point when the discolo- 
ration is perceptible, varies within wide limits. It is 
iuduenced by atmospheric and climatic conditions (sec also 
this Journal, 1»03, 293 and 362).— E. B. 

Potassium Ferro- and Ferricyanide ; Chemical Eyui- 

librium between , in Presence oj Alkalis. M. Pnul’- 

homme. VII., page 1346. 

Enouhh Patents. 

Silky Artificial ; Manufacture of . J. Stoerk, Brutsels. 

Eng. Pat. 26,982, Dec. 8, 1902. 

Sek Fr. Pat. 327,301 of 1902 ; this Journal, 1903, 949. 

-T. E. B. 

Silky Artificial ; Machines for Manufacture of . 

H. W. Strehlenert, Berlin. Eng. Pat. 28,364, Dee. 23, 
1902. > 

The conical vessel, which contains the coagulating li(|uitl, 
and in which the foniiirig nozzle is situated, is furnished, 
at its base, wdth an upwardly iiudined return pipe, the top 
of which is connected, by a horizontal return (Muidiiit, 
with the conical vessel ; the iiorizontal pi|)C, which enters 
the conical vessel tangentially, contains a liquid inlet, 
directed towards the conical vessel, so tliat the liipiid 
circulates round the apparatus, carrying with it the threa<ls, 
which are collected at the upper end of the inelined pipe, 
which is open. — 'I'. E. B. 

Slubhintj, Yarn, (^c., Machine for Mordantiny, Dyeing^ 

^c, . J. Kershaw, Brailford. Eng. Pat. 2.*), 108, 

Nov. 15, 1902. 

The material is packed in the dye-vat between a perforated 
false bottom and a perforates! cover. Conical passages, 
each containing a vertical steam pipe, pass through the 
material from under the false bottom and project through 
the cover. These passages are in connection with the 
liquid under the false bottom. By means of tin* steam 
jets, the liquid is forced out of the top of the <‘()nical 
pipes ugaiust suitable deflectors, which distribute it over 
the cover; it passes through the material into the space 
under the false bottom, and then the sniiu' pro(‘ess is 
repeated continuously. By means of an arrangement of 
eccentrics, the false bottom can he alrernatcly raised and 
lowered, thu.s increasing or relaxing tin* |)ressure on the 
material. — A. 13. S. 

Fibrous Materials; Apparatus for Dyeing or Wa.'^hiny 

. W. Dargiie, E. I^. Dargue, and A. W. Dargiie, 

Halifax. Eng. Pat. 7060, .March 27, 190,3. 

The invention relates to a machine for hank dyeing, &c. 
The hauks are hung on rollers, which are rotated in the 
dye- bath. The rollers are carried by an endless chain 
arrangement, and, by suitable mechanism, can be lifted out 
of the liquid and made to travel on a moving carrriage to 
a suitable place for removing the dyed hanks and putting on 
others. The same mechanism returns them to the dye-vat. 

—A. B. S. 

• 

Dyeing, Bleaching y Mordanting, Washing, and Drying 
Cloth ; Apparatus for . E. Cleff, Rauenthal, Ger- 

many. Eng. Pat. 16,549, July 28, 1903. 

The cloth is wound in a spiral manner on a frame, which 
revolves in the liquid. The arms of this frame consist of 
perforated pipes, through which the dye or (>ther liquor is 
forced under pressure. The liquid is cmitinuously circu- 
lated by means of a pump. — A. B. S. 

Printing Textiles; Machines Jor . W. Rott and 

T. Mtillen, Lodz, Russia. Eng. Pat. 10,925, May 13, 1903. 

The machine consists practically of two siuiplex printing 
machines. The fabric is printed on one side in the first 
machine and then passed through the second, which prints 
the other side. The second machine is driven by the first 
throngh a g^r wheel, which can be removed if necessary 
80 as to ont out the second machine. — A. B. S. 


Silk-like Effects on Fabrics or other Material ; Production 

of Glo8»y L. IJlienfeld, Vienna. Eng. Pat. 

14,483, June 29, 1903. 

Finely - powdered mica, white or suitably coloured, is 
mixed with a solution of a cellulose derivative, such 
as nitrocellulose, in a suitable solvent. The resulting 
mixture is printed on the desired material ; this is dried, 
and can then be finished on ordinary finishing calenders. 
The cellulose solution can be coloured if necessary with 
dyes di>8olved in spirit. — A. B. S. 

Products [Discharges] from Aldehydic and Analogous 

Compounds ; Manufacture of . E. Descumps, Lille, 

Erance. h'ng. Pat. 19,446, Sept. 9, 1903. 

Thksk products nre produred by the action of aldehydes 
or analogous bodies on hvdrosulphites. They possess great 
stability m the dry stale aiul at a high temperature, and 
develop energetic reducing properties under the action of 
lieat and iur)isture, such a*; steaming, thus couslitiiting 
good discharges for redueihle colouring matters. — A. B. H. 

Erbnch Patents. 

Aniline Black on Wool. M. Prud’hoinme. Er. Put. 
333,386, June 25, 1903. 

Till-: wool is w’oiked iti an oxidising bath of chromic and 
oxalic acids. After exposing to tl»e air for a few minutos, 
it is dyeiU'old, in a bath eoiitaiiiing aniline and hydrochloric 
acid. Alter dyeing, tlie wool is washed in hot water, and 
then ()xidi*-ed further in a hath eontjuning copper chloride, 
aniline suit, and chlorate t>f i>otash. The black is tiually 
developed by drying or steaming. The colour is improved 
by adding certain metullie salts t(> ttie, «lye-bath. —A. B. S. 

Cop Dyeing ; Machine for . L. Dotro. Er. Pat. 

333,677, July 10, 1903. 

To I’acilitaie the manipulation of the bobbins, they are 
placed on holders projecting from the sides of a vertical 
prism of three or more sides. This arrangement allows 
more room for putting on and removiug the bobbins than 
the usual one. — A. B. S. 

Dyeing in Closed Vessels ; Apparatus for following the 

'Course of . L. Detre. Er. Put. 333,678, July 10. 

1903. 

A SMALL (juantity of the material fo b(j treated is placed in 
a miniature dye-vessel with glass walls, when; it undergoes 
the same treatment as the material in the large vessel. 

—A. B. S. 

Cleansing Material for 7'e.r tiles. J. Ranouille. 

Er. Pat. 333,636, May 26, 1903. 

A CLAIM is made for a mixture of carbonates, sulphates, 
and chlorides of sodium and potassium, for use as a substi- 
tute for wood ashes in cleansing fabrics in laundries, &e. 

—A. B. S. 

VI.-COLOURINO WOOD. PAPER. 
LEATHER, Etc. 

English Patent. 

Si/rer or other Metals on Paper, Leather, or the like ; 

Producing a Bright Coating of . E. Hilpert and 

F. Pauli, both of Nuremberg, (iermany. Eng. Pat. 20,709, 
Sept. 26, 1903. 

A MIXTURE of solutions of ammonium-silver nitrate and 
of a reducing .salt is applied to a glass plate, the silver film 
produced on which, alter washing and drying, ii covered 
with a warm solution of gelatin; the paper or leather to be 
coated i.'* laid on the film and rolled. After drying, the film 
can be stripped from the glass surface, and adheres to the 
paper or leather. The reducing solution is prepared by 
boiling an aqueous solution of potassium-sodium tartrate 
and sugar, also cootuining a stated proportion of silver 
nitrate. Bright metallic coatings of other metals may be 
similarly obtained by the described process, modified by the 
use of a suitable reducing solution.— E. S. 
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Fkknoh Patent. 

Paper and Cardboard ; Process of Waterproofing and 

Colouring . E. Uuch. Fr. Pat. 333,667, July 8, 

1903. 

Paper or cardboard coated with “ Euchromine/’ a white 
preparation acquires a surface impervious to water. The 
same result may be obtained by the use of silicates, or by 
any of the compositions known as cold-water paints.” 
Any pigment can be added for producing a coloured surface. 

—M. J. S. 

TIL-ACIDS. ALKALIS. AND SALTS. 

Sulphuric Acid} Concentration of . E. Hartmann 

and F. Benker. Zeits. angew. Chem., 1903, 16, [48], 
1150—1155. 

The apparatus is a modification of and improvement on 
one devised by Adams in America in 1887, and adopted by 
Nogrier and Co. at Perigeux, in France, in 1889 and 1890. 
(See Kng. Pats. 14,022 and 4171 of 1890; this Journal, 
1891, 46, 639.) The chamber acid runs into the first of 
a .series of eight leaden pans, which are arranged in two 
rows of four, so that the first and eighth are contiguous. 
From the last pan the acid is delivered into the uppermost 
of a series (save for small works there are usually two 
parallel and identical series) of 20 porcelain lipped basins 
arranged in steps. Each basin rests in a thin fireclay dish 
pierced with holes, the joint between them being made 
tight by a mastic of asbestos and water-glass. The whole 
series is contained in a flue made of volvic lava, so con- 
structed that there is no comraunicution between the 
portion below and the portion above the basins. Opposite 
each basin, in the side of the upper half of the flue, is an 
opening with a movable lava door, so as to allow access 
for repairs. Hot gases from three furnaces at the bottom 
of the series puss up the flue, under the basins, and under 
the leaden pans, effecting the concentration. T'he vapours 
from the acid ascend the upper half of the flue to the top, 
and pass into a small condenser, where they are partially 
condensed, the fairly strong acid so formed being returned 
to the top basin. The uncondeused vapours are taken by 
a pipe to the “ recuperator,” a large leaden vessel packed 
with small (rice-grain size) coke ; from this there trickles 
acid of 1 • 16 to 1*31 sp. gr., which is returned to the pans. 
The gases which pass off from the recuperator are practi- 
cally free from sulphuric acid. tSoraetimes the acid 
draining from the recuperator is used for accumulators; 
in this case the coke is replaced by pumice, quartz, 
or broken stoneware. A separate tiring arrangement 
is pi-ovided for the pans, but is only used if the higher 
conceirtration arrangement is laid off for any reason. 
The installation described will produce daily 7,000 — 
8,000 kilos, of 92 per cent., 5,000 — 0,000 kilos, of 94 per 
cent., 4,000 — 5,000 kilos, of 97“98 per cent, acid, with 
expenditure in coal of 15, 20, and 25 per cent, respec- 
tively, starting from the chamber acid. The authors claim 
a number of advantages over concentration in platinum 
or in cast-iron, and in part over the Kessler system of 
concentration.— J. T. D. 

Potassium Ferro- and Ferricyanide ; Chemical Equili- 
brium bettceen in presence of Alkalis. M. 

Prud’homme. Bull. Soc. Chim,, 1903, 29, [20], 1010 — 
1012. 

Prolonged boiling with caustic potash causes potassium 
ferricyanide to become partially changed into potassium 
ferrocyanidc ; the change is complete in the presence of 
a reducing agent, such as glucose or indigo. The velocity 
of oxidation of the latter by a mixture of potassium ferri- 
cyanide and caustic soda is nearly proportional to the 
concentration of the solution : — V — cB + c' and «■ 
CjS + c/ ; c, t/, Cj, and c/ being constants. The velocity of 
oxidation of the same compound (in the form of indigo-dyed 
cotton) by a mixture of cat^c soda, potassium ferricyanide, 
and potassium ferrocyanide is almost inversely proportional 
to the amount of the latter salt present. The fact that the 
transformation of potassium ferricyanide into potassium 
ferrocyanide is completed only in the presence of a 


reducing agent can he explained by assuming the existence 
of a state of chemical equilibrium between the compounds 
taking part iu the action, in the sense indicated in the 
equation --2KsFeC«Ne + 2KOH 2 K 4 FeC«N 8 + 
although it has not been proved that hydrogen peroxide is 
so formed. When hydrogen peroxide is added to a solution 
of potassium ferrocyanide, potassium ferricyanide and 
caustic potash are produced, as is shown by the discharging 
action upon indigo of the mixture and the pink coloration 
given it by phenolnhthale^n. A solution of potassium 
ferricyanide and caustic soda, to which an excess of 
hydrogen peroxide is added, first changes colour, and then 
becomes colourless, owing, presumably, to the formation of 
a molecular compound of potassium ferricyanide and 
sodium peroxide. The solution, moreover, loses its power 
of decolorising indigo. On heating, ox}gen is evolved 
and potassium ferrocyanide is formed, the solution becoming 
pale yellow in colour. Hydrogen peroxide (12 vols,), 
acidified with sulphuric acid, slowly decolorises indigo ; at 
a temperature of 70"^ C. the bleaching of a sample ot cotton 
tiesue, containing indigotin at the rate of 0*5 grm. per 
sq. m., takes place iu about 15 hours* time. In the presence 
of alkalis the action is much more rapid ; at 70° C. it occurs 
in 2.^ hours. At the ordinary temperature nearly six days 
are required for the same action to take place. — E. B. 

Manganous Salts ; Behaviour of , with Silver Peroxide. 

(). Ktihling. Zeits. augew. Chem., 1903,16, [48], U45 
—1150. 

While bismuth peroxide and, under certain conditions, 
lead peroxide, convert manganous salts into peroianganate, 
other peroxides precipitate them in the form of manganese 
peroxide. Persulphates behave in the latter way, but 
Marshall having shown that the oxidation by persulphates 
proceeds, in presence of .silver salts, as far as the formation 
of permanganate, the author has investigated the effect on 
manganous salts ol silver peroxide. The peroxide was used 
in the form of “ silver peroxide nitrate/* 2 Ag 304 . AgNOj, 
produced at the anode during electrolysis of neutral silver 
nitrate solution. The results show that silver peroxide 
behaves similarly to lead peroxide. Small quantities of 
manganous salt in acid solution are completely converted, 
by a considerable excess (eight or nine times the amount 
indicated by the equation) of silver peroxide, into per- 
manganate ; but larger amounts give rise, even in presence 
of excess of silver peroxide, to precipitation of manganese 
peroxide. — J. T. D. 

Oxygen ; Extraction of , by Partial Liquefaction of 

Air. G. Claude. Comptes rend., 1903, 137, [20], 783 
—786. 

Air, contained in a reservoir at 2 atmospheres pressure, is 
supplied, having been cooled to — 160° C. by passage through 
a spiral immersed in liquid air, to an apparatus consisting 
of a number of vertical tubes immersed in a bath of liquid 
air to about two-thirds of their height, and all communi- 
cating with a common reservoir at the bottom and a 
common reservoir at the top. The apparatus acts like a 
fractionating still-head, the liquefied air as it trickles down 
the tubes against the current of gas becomiug continually 
richer in oxygen, and the ascending gas becomiug con-* 
tinually richer in nitrogen. The rate of working and the 
composition of the liquid in the receiver vary with the 
pressure in the apparatus ; at 0*7 atmosphere the escaping 
gas is almost pure (97 — 98 per cent.) nitrogen, while the 
liquid which collects in the lower reservoir contains 57 per 
cent, of oxygen. This concentration is thus achieved by 
the liquefaction of ouly about one-third of the volume of 
atmospheric air acted upon. Apparatus has already been 
constructed capable of yielding 30 — 40 cb. m. (1,000— 
1,400 cb. ft.) of 92 per cent, oxygen or 100—120 cb. m. 
(3,500 — 4,200 cb. ft.) of 55 per cent, oxygen per hour. 

— J. T. D. 

Ferro- and Ferricyanic Acid} Chemical Equilibrium 
between . M. Prud’homme. XXIII., page 1868. 

Persulphates} Electrolytic Production of • 

G. Levi. XI. A., page 1854. 
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Chlorides^ Bromides^ and Iodides ; Determination of - 

S. Benedict and J. F. Snell. XXIII., page 1308. 

Iodine i Separation of , from Mixtures of Alkali * 

Halides as Iodic Acid. Preparation of Pure Iodine. 
H. Baubigny and P. Rivals. XXIIL, page 1308. ' 

Carbon in Carbides; Deteinnination of . F. A. J. 

Fitzgerald and H. M. Loomis. XXIIL, page 1307. 

English Patents. 

Sulphuric Acid ; Manufacture of [% the Chamber 

Process^. A. L. Stioville, Paris. Eng, Pat. 519, 
Jan. 8, 1903. 

Sbo Fr. Pat. 323,252 of 1902 ; this Journal, 1903, 495. 

— E. S. 

Hydrocyanic Acid, and Cyanide Salts therefrom ; Manu- 
facture of . J. H. Paul, Charlton, Kent. Eug. 

*Pat. 72, Jan. 1, 1903. 

Calcium ferrocyanide is heated with sulphuric acid to 
produce hydrocyanic acid gas, which is led into a solution 
of potassium or sodium hydroxide, to obtain solution of the 
corresponding cyanide. The loss involved in the similar 
use of potassium ferrocyanide, owing to the formation of 
a potassium-iron ferrocyanide, which is only attacked with 
difficulty, is thus avoided. — E. S. 


action of the residual electrolyte,” is placed aa an anode at 
the bottom of a vessel charged with an alkali or alkaline 
earth sulphide solution, an agitator being made the cathode. 
The production of barium hydroxide from barium sulphide 
solution by electrolysis, with a mass of ftuely-divided iron 
acting as anode, is especially claimed, — E. S. 

Alumina and By-Products ; Process of Making — — — . 
L. R. Keogh, Assignor to N. J. Gareaii, both of Pem- 
broke, Canada. U.S. Pat. 744,705, Nov. 24, 1903. 

Aluminium sulphate is mixed with sodium chloride and 
water to form a thick pulp, which is heated to from 200"’ to 
300'^ C. whilst steam is passed through, to form a mixture 
of alumina and sodium sulphate, with evolution of hydro- 
chloric acid. Tht' alumina is then separated from the 
prodm t. If compounds of iron are present with the 
aluminium sulphate, carbonaceous matter is added as well 
as soilium chloride, and after the mixture has been steamed, 
as in the former case, the mass is heated to redness in a 
reverberatory furnace. “Alum cake” may bo substituted 
for aluminium sulphate in the prticess, in which case car- 
bonaceous matter is added to the described mixture, whether 
iron compounds are or are not present, and a red heat is 
finally attained. (Compare U.S. Pat. 740,364, 1908 i this 
Journal, 1903, 1130.)— E. S. 


Alkaline Chlorides ; Electrolytic Decomposition of . 

J. D. Gilmour. Eng. Pat. 22,135, Oct, 11, 1902. XL A., 
page 1354. 

Soluble Glass ; Manufacture of . 1. J. Hrown. 

Eng. Pat. 24,237, Nov. .5, 1902. XL A., page 1354. 

[Cyanides, Oxalates^ Useful Products; Manufacture of 
— from or by means of Nitrates. C. F. Cross, 
London, and J. Young, Glasgow. Eng. Pat. 28,077, 
Dec. 19, 1902. 

A NiTUATK, preferably an alkali nitrate, or a mixture of 
nitrates, is mixed with a carbohydrate of the .sugar type, 
an alkali or alkaline earth, and a little water, and the mass 
is gradually heated, ultimately up to 1 50*^ to 170’ C., to 
obtain an alkali oxalate and a cyanide as main products. 
If it be desired to obtain the maximum proportion of a 
cyanide, metallic iron is preferably added to the mixtun; ; 
or if sulphur or a sulphur compound is added, a thio- 
cyanate (sulphocyanide) is produced. Ammonia evolved 
during the heating operations may be recovered by suitable 
means. —B. S. 

Evaporating a^id Distilling Liquids [Sea or Salt SVater] ; 
Apparatus for — . A. L. Normiudy and L. Norinaudy. 

Eug. Pat. 361, Jan. 6, 1903. L, page 1340. 

fl/ilrosufp'iite Salts; Manufacture of d. Y. John- 

son, London. From the Bidisclii Amlin und .Soda bahrik, 
L i Ivvigshafen-oa-Rhine, Geruivny. Bag. Pat. 2204, 
Jau. 29, 1903. 

An alkali metal, or alkali metal alloy, is caused act on 
sulphur dioxide in the presence of a suitable diluent or 
solvent, such as ether or abnolute alcohol. If the latter is 
eiHf)loyed, a temperature under lo"* C. (say about C.) 
should be maintained during the reaction. The alkali metal 
is gradually transformed into a solid white hydrosulphitc 
salt. — E. S. 

Oxygen and Nitrogen fram Atm ospheric Air ; Apparatus 
for Separating Gases from their Mixtures, especially 

' . R. P. Pictet, Steglitz-bei-Bcrlin. Eng. Pat. 14,303, 

June 27, 1903. Under Interiiat. Conv., June 28, 1902, 

*Sbe Fr. Pat. 828,600 of 1902 : this Journal, 1903, 364. 

— T. F. B. 

United States Patents. 

Alkalis and Alkali Earths; Manufacturing Hydrates of 

. P. Jahn, Ridley Park, Pa., Assignor to Hirrison 

Bros, and Co., Philadelphii, Pa. U.S. Pat. 744,920, 
Nov. 24, 1903. 

An extended mass of porous luiterial (metal), of which the 
sulphide is ” physical! v and cbe nlcally resistant to the 


Ammoniacal Liquors; Apparatus for the Distillation of 

. G. Wilton, Jjondon. U.S. Pat. 745,470, Dec. 1, 

1903. 

Sbk Eng. Pat. 24,831 of 1901 ; tlds Journal, 1903, 494. 

— T. F, B. 

Trisodiwn Phosphate ; Manufacturing — . E. H* 
Strickler, Baltimore, Md. U.S. Pat. 744,128, Nov. 17, 
1903. 

The product obtained by treating calcium phosphate with 
Holutiou of nitre cake (sodium bisulphato), is concentratevl, 
and furnaced with a carbonaceous material. The furnioed 
product is dissolved in water, and tribasic sodium phosphate 
is crystallised out of the solution. — E. S. 

Fkbnoh Patents. 

Barium Carbonate, Baryta, and Barium Dioxide ; Manu- 
facture of . A. N. Ifelouis, L. Mauclaire, and E. 

Meyer. Fr. Pat. 333,724, July 10, 1903. 

Barium sulphate is agglomerated with heavy carbon by a 
resiu, and the mixture is heated in retorts similar to those 
employed iu gis-makiiig. The product is cooled in closed 
vessels, and when cold is moistened and treated in suitable 
apparatus with carbou dioxide gas, which may have been 
collected in the first operation, Birium carbonate is thus 
formed, aud hydrogen sulphide. When a wet process is 
used, the barium sulphide, obtained as described, is dissolved 
in boiling water, and an oxide, such as manganese, zinc, or 
iron oxide, is added to form a sulphide, which precipitates, 
leaving barium hydroxide in solution, from which, after 
separation aud drying, barium dioxide miy be forme 1 by 
known processes.— E. 8. 

Carbides of Alkali and Alkaline- Earth Metals ; Manufac- 
ture of — by the Aluminhi n Thermic Process. A. N. 
H6louis, L. M i'iclaire, aud E. Meyer. Fr. Pat. 33i,725, 
July 10. 1903. ; 

The vessel in which the reaction tikes place is lined with 
magnesia bricks, reinforced internally by briquettes made 
up of ttlkiliiie-earth oxides or oarbonate.s, mixed with car- 
bon in proportion to form the carbides. A bath is formed 
in the interior by fusing a mixture of aluminium with iron 
or chromium oxide for insttuco, into which hatha mixture 
of the alkaline or alkaline-earth bases, mixod with carbon 
and aluminium, is placed. The temperature attain 3 d is 
stated to be 4,000^ C., and the carbides produced are fujed. 
The process is also available in obtaluiug ooniadam, for 
application of which as a refractory product in metallurgical 
furnaces aud otherwise, a claim is made.— E. S, 
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Centrif^al Apparattia ; A Quick Discharge , for \ 

Sorting out and Enriching Granular Materials, such as 
Phosphates, Kaolins, ^c, L. Beaussart. First Addition, 
dated June 13, 1908, to Fr. Pat. 324,114 of Aug. 29, I 

1902. (See this Journal, 1903, 544.) 

A DRUM covered 'with a baffle plate which leaves an annular 
space between it and the sides of the drum, is fixed to a ver- 
tical rotating shaft. Surrounding this shaft is a tube, pass- 
ing through the cover and emerging beneath a metal dome 
placed at the bottom of the drum. The top part of the tube 
is funnel-shaped, and receives the materials, such as water 
charged with suspended particles, which are to be treated. 
On reaching the bottom of the drum, the centrifugal force 
separates out the solid matter, which adheres to the sides of 
the drum, and the clahtied >Yater rises in the drum and 
overflows at the top. When a suflicient amount of sediment 
has accumulated, a vertical pipe bent into a horizontal 
funnel at its lower extremity, is lowered into the drum by 
means of a lever, tlie sediment rises in this tube, and is 
collected at the discharge end. — L. F. G. 

Phosphates; Process of Con ver tiny , into Dicalcium 

Phosphate, Hydrated Calcium Sulphate, and Carbon 
Dioxide. P. de Wilde. Fr. Pat. 333, .341, June 24, 

1903. 

Skk Kug. Pat. 14,194 of 1903 ; this Journal, 1903, 1085. 

- T. F. n. 

Oxides of Antimony and Similar Products ; System of 

Apparattts for the Condensation oj . 11. L. ller- 

ronsohmidt. Fr. Pat. 333,306, June 23, 1903. 

Thk fumes of metallic oxides, and especially those of 
antimony oxides, are passed from the generating furnace, of 
whatever kind, through chambers having bailie divisions, 
into a sheet iron cbaml)er, arranged to contain successive 
series of vertical tubes, open abov(‘ and below into the 
upper and lo\\er portions respectivtdy of the chamber. 
Each vertical tube branches into two parts, which join at 
the top and the bottom, so tliat in traversing these the 
fumes divide into two portions, which reunite. The gases 
passing through a set ot these pipes emerge below, to pass 
up a channel conducting to another similar set of pipes, 
and so on, the gases at tlic end being aspirated, 'washed, and 
discharged. Each of the vertically disposed pipes is pro- 
vided with mechanism for discharge of the oxides collected. 

— K. S. 

Oxygen; Preparation of . G. F. Jaubert. First 

Addition, dated July 3, 1903, to Fr. Pat. 325,627 of 
Oct. 27, 1902. (See this Journal, 1903, 743.) 

The process described in the main patent is now modified 
in view of the preservation of the product. Dry chloride 
of lime is powdered with about oiie-iweniieth of its weight 
of sulphate of copper, nickel, or cobalt, to constitute a 
powder which keeps well, and may be used at any time to 
evolve oxygen by treating it with a 15 per cent, solution of 
ferrous or manganous sulphatt*. — E. S. 

Oxygen; Apparatus for the Industrial Manufacture of 
. B. Artigue. Fr. Pat. .333,603, July 6, 1903. 

The apparatus is adapted to carry out the process of obtain- 
ing oxygen described in Fr. Pat. 325,627 of 1903 (this 
Journal, 1908, 743), and includes a sheet-iron generator, 
in which is a revolving jjorforated cylinder to contain 
ehloiide of lime, alone, or mixed with cupric sulphate. The 
generator communicates with an elevated vessel charg’ed 
with a solution of cupric and ferrous sulphates, or with 
the latter only. The oxygen evolved passes for storage into 
a gasometer, which may be connected to more than one 
generator (see preceding abstract). — E. S. 

Graphite ; Purifying — — , by Water and Petroleum. 

R. Glogner. Fr. Pat. 333,553, July 3, 1903. 

The crude graphite, after being freed from the heavier of 
its impurities by a preliminary washing, is worked up with 
water, to which a stated uoportion of petroleum is after- 
wards added. The wholes then placed in a closed vessel, 
which is well rotated or agitated, and after it is brought to 
rest, water is injected upon the oil-carried floating layer of 
graphite to complete the purification. — E. S. 


Vin.-QLASS. POTTEEY, ENAMELS. 

Porcelain ; Influence of Firing Temperature on the 
Quality of. G. Vogt. La C^ramique, 1903, 6, [166], 
6.5—66. 

The chief difference between the old hard Sevres porcelain 
body and the new soft body being that the former contains 
8*81 mols. of silica and the latter 14 mols., the author 
endeavoured to convert the former into the latter by adding 
the deficiency and tiring at the corresponding temperatures. 
With this object ho incorporated 76*6 per cent, of old 
body with 28*4 per cent, of ground silica, and applied to 
one portion of the resulting ware a calcareous glaze con- 
sisting of 4 mols. of silica, 0 5 mol. of alumina, 0*7 mol. 
of lime, and 0*3 mol. of potash; this ware was tired in an 
oxidising atmosphere at about 1,308'^’ C. The other portion 
was glazed with Sevres refractory glaze (pegmatite), con- 
taining 70 per cent, of felspar and 80 per cent, of quartz, 
and was fired in a reducing atmosphere at LlOO"^ C. In 
both cases excellent results were obtained, tltus demon- 
strating that one and the same body will furnish porcelain 
of different (pialities, by merely changing the glaze ami the 
firing temperature, .simply because the coeftieienl of expan- 
sion is modified by a difference in temperature of about 
100’ C. in the kiln. The conclusions drawn from this 
experience are that, provided the porcelain body coiitaius 
suflicient kaolin to impart the necessary plasticity, and 
enough fusible, matters and quartz to render the ware 
transparent, without unduly softening it, any desired quality 
of porcelain can be obtained by modifying the kiln tem- 
perature ko as to change the coefficient of expansion. 
The reason for this is that all porcelain bodies that contain 
sufficient fusible constituents to be vitrifiahle, tend, as thi' 
firing tmuperaiure ri.ses, to acquire the coefficient of 
expansion of the hard body, it being immaterial whether 
the vitrifying ingredients consist largely of lime, as in hard 
Sevres body, or of felspar alone, as in the new Sevres bod} 
and others of similar character. — C. S. 

Titanic Avid in Clays; Presence of . G. Vogt, 

La Ceramique, 1903, 0, [165], 68. 

Ai/riioi:(Jii the presence of titanic acid in clays was 
mentioned by Riley, as long ago as 1862, and subsequently 
by Segcr, it seems to have very rarely formed the object of 
analytical determination since, notwithstanding the com- 
parative ease with which it can now be detected by the 
strong yellow coloration furnished with hydrogen peroxide 
or sodium peroxide. The author, however, has found it in 
every one of the 37 varieties of French clays examined at 
Sfevres, the proportion ranging from (.)*04 per cent, to ()'08 
per cent. In addition to its influence on the fusibility of 
the other acids, it is considered possible that titanic acid may 
have an important effect on the colour acquired by da} s 
and kaolins when fired, especially when ferric oxide iN 
present ; and it is therefore regarded as desirable that the acid 
should be tested for, at least qualitatively, in all analyses 
of clays. — C. S. 

IX.-BUILDINa MATEEIALS, CLAYS. • 
MOETAES. AND CEMENTS. 

Portland Cement; Influence of Fineness of Grinding on 

the Clinhering of E. D. Campbell and S. Ball. 

J. Amer. Chem. Soc., 1903, 26, [H], 1103—1112. 

Determining Clinker Temperature in the Rotary Kiln . — 
To ascertain the exact difference between the actual tern 
perature of the clinker in the rotary kiln and that recorded 
by the Le Chatelier thermo-couple, a mixture of magnesite 
brick and fusible clay was ground fine, mixed with water 
to a strong paste, and formed into ^-in. cubes. These were 
fed to the rotary kiln together with pieces of Seger cones, 
and the temperature was raised until the pieces coming out 
showed the same degree of softening as a standard cone. 
From the results it appears that the observed temperature 
coincides with the clinker temperature at about 1270*^ C.. 
but is 16° C. higher at 1000® C. and 19° lower at 1600° C 
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The compoMtioB of the clioker produced at “some of the 
higher temperatures was as follows » Total SiO, 21 *55 • 
total Al, Os. 9*09; FejOs, 2 r>6; CaO, 63 01; MgO 2-73 • 
SO3, 0*60; total, 99 '56 per cent.” The molecular ratios 
in the clmker calculated to the basis of 100 molecules of 
silica are as follows SiOj, 100 ; 24 • 9 • Fc O 4 - % • 

CaO, 315-2; MgO, 19-1. ’ ’ ' ’ 

Influence of GnwJmp.^The 6rst sample contained 72-4 
per cent, of grains that passed through a 200-me8h ^ieve, 
and 13-2 percent, between this and lOO-mesh size. The 
kiln temperatures ranged from 993^ to HU 2' C., and the 
various resulting clinkers were made into cement with 1*5 ! 
per cent, of dehydrated gypsum. In the subsecjuent boiling i 
test, only the specimens kilned between 993° and 1081° C. | 
furnished perfect pats, all the other pats being either | 
cracked or disintegrated. In the second experiment, 98 1 
per cent, of the material passed through the 200‘me8h ' 
sieve, and the kiln temperatures employed ranged from I 
1022' to 1627 ’ C. Under the boiling test the portions fired ; 
at 1022° to 1071° C. furnished perfect pats, as did also ! 
tho.^c kilned at 1475° to 1627° C., the intermediate ones ' 
being cracked, warped, or disintegrated. All the tempera- 
tures above ITiOO” C. gave clinkers of normal appearance, l 
and the time of initial setting of the cement pats diminishcil I 
as the kiln temperature increased, though the tiim* of the I 
final set remained nearly constant. j 

Examinimj the Reactions of' Clinker iny.— ’Vo throw | 
some light on this question, some of the clinkers produced 
at temiieratures at which marked changes in the physical 
properties of the cement were observed were dissolved in 
dilute hydrochloric acid. In the usuil method, tlccomuosi- 
tion is retarded by the formation of gelatinous silicic acid on 
the particles of cement, and therefore digestion was employed, 
0-5 gnu. of the substance being boiled for 2 — 3 minutes : 
in 50 c.e. of hot water, and then stirred for about 5 minutes, 
without further heating, witli an addition of 5 c.e. of hydro- 
chloric acid. After filtration, the residue wa« washed with 
acidified water to remove soluble salts, and geotly igaite<l 
and weighed. Th(; difference between this residue and i 
the total insoluble residue, deterniiucd in the ordinary I 
way was taktm as “silica soluble in hj'Jrochloric acid.” i 
The residue insoluble in hydrochloric acid was next | 
boiled with a 10 per cetit. solution of sodium e.arbormte, 
filtered, washed, and wcigh(;d, the loss being regarded as ■ 
“ silica soluble in soiium carbonate.” On treating the 
residue from this ofmratiori with hydrofluoric acid, the ; 
resulting loss was set down as “ silica removed by hydro- 
fluoric acid,” and the final residue as “ residue from hydro- 
fluoric acid.” The results showed that the silica solubh- 
in hydrochloric acid iufjreascs with the kiln temperature ; 
employed. The silica soluble in sodium carbonate attains : 
its maximum in the sample fired at 1352 ’ C., the unde(!om- | 
posed silicates being smallest in the same anipl(!. The ! 
amount of uudecomposed silicates increases with the rise ; 
in temperature above 1352° C., and the proj)ortioii of silica ; 
liberated when these silicates are treated witli liydrofluorie 
acid is about 50 per cent. The probability is that all the | 
original silicates have been converted into readily decompos- 1 
able basic silicates below 1352° C., aud that the increased 
quantity of undecomposod silicates at higher temperatures is 
rflue to the more acid silicates left in the magma, from which 
the true cement-forming constituents have separated. 


English Tatents. 

Kilns, or Ovens, for Burning Cement, Plaster, or Lime. 
G. H. Alexander, Birmingham. Eug. Pat. 21,480, Oct. 2, 
1902. 

A CUAHGINO aperture is arranged in the top of the kiln, | 
and a number of apertures are formed in the sides of the 
kiln opposite each other, so that the contents of the kilu 
may be emptied through one opening by au attendant 
working at the opposite opening. Or else these apertures 
may be dispensed with, and the fire bars combined together 
and pivoted on one side so that the burnt charge may be 
lowered biodUy into a truck placed below the bars, which 
m*y be balanced by ex^nal weights. A forced draught is 
introduced just above the bars. — A. G. L. 


Asphalt; Arti/iciat . P. M. Justice. From Aktiesels- 

kahet, Venezuela- Asfalt Kompagnie. Eng. Pat. 21.799 
Oct. 9. 1903. III., page 1343. 

Fubnch Patents. 

I Stones, Artificial; Manufacture of . J. Purvis aud 

I T. Rouse. Fr. Put. 333,433. .luue 29, 1903. 

j 8ke Eng. Pat. 3294 of 1903 ; this Journal, 1903, 629. 

' —T. F. B. 

Wood, Non-Inflammable; Process for Making . 

W. H. Peddle. Fr. Pat. 333,453, June 30, 1903. 
t>EK Eug. Pat. 14,52*2 of 1903 ; this Journal, 1903, 998. 

— T. F. B. 

Building Materials, (Ratings, and othei' Applications; 

New Product for . J. K. Tolhili. Fr. Pat. 333,781 , 

July 11, 1903. 

Ikn t<» 18 parts of any mineral or vegetable matter, such 
as slag, sawdust, sand, or asbe.stos, are mixed with one 
part of a basic cement, preferably calcined magnesite. 
IhiMiiixture is then moi.stened with a liquid, best obtained 
by dissolving equal parts of magnesium chloride and silicic 
acid m wat(‘r, placed in moulds ami allowed to dry. It 
may also be applied to walls, in the form of a coatin/r 
by means of a trowel. Silicic acid may also be used alone 
without any magnesium chloride.-— A. G. L. 


X.— METALLURflY. 

[.Stcc/J, Sm ill Be.asem r Conrerfur Process, anil Cost uf 
Applying it. Uiickenliolt. Stahl u. Risen, I9i)3 23 
1227 ; Griem.-Zeil., 1903, 27, [93], Rep. 307. ' * 

I HE author considers that ibe best converter capacity is 
1,000 kilos. (I ton). If smaller quantities are used the 
first charge is not hot emnigli ; but when once the converter 
IS heafei, the weight of the chargtn may iie reduced to 
800 900 kilos. For tin* small converter-process it is 

necessary to allow for a lo.s.s of 7 per (;cut., coupled with a 
^usuinption of coke equal to 15 Dor cent, in the cupola. 
The converter loss depends largely on the skill of the 
operator; it may be reckoned, however, at 10*5 to II i)i*r 
cent, in all, including 2-5-.1 percent, from the ferroman- 
ganese. ferrosiheon, spiegcl, uid aluminium added. From 
1 to 2 M. of coke are used for warming the converters 
moiild.s, &c., per 1,000 kilos, of steel.— \V. G. M. ' 

Sulphur in Iron ; Injlnenceof Silicon and Carbon on 

F. Wust and A. Schuller. Stahl u. Risen, 23 1128- 
Zeit.s. uugew. Ghein., 1903, 16, [47], 1 131. ^ ’ 

A VEUV pure iron was melted with varying quantities of 
pure ferrous sulphide and of ferrosiheon. The results show 
that silicon cannot be regarded us useful in practice for 
dcsulphu rising iron. De.sulphnrisatiou docs, indeed, occur- 
with smill percentages of silicon through the iramisclbility 
of Hiheoii with iron sulphide, and with larger percemat^es 
through the formation and volatilisation of silicon sulphide 
With more than 20 per cent, of silicon practically the 
whole of the sulphur is thus removed. Ferrous sulphide 
and ferrosilicon, when heated together, enter into reaction, 
with evolution of heat, and a substance is volatilised which 
is found to be SiS, as it has the proparties ascribed by 
Colsou to that compound. Moisture reacts on it very 
readily, forming silica and hydrogen sulphide. Carbon and 
sulphur are usually looked on as mutually expelling one 
another from iron, and it is supposed that they form carbon 
bisulphide, which volatilises. The author finds, however 
that no carbon bisulphide escapes when irons rich in 
carbon and m sulphur are fused together in a current of 
nitrogen When a high carbon iron is fused and sulphur 
added, the carbon is expelled as the sulphur increases j 
with 2.J per cent, of sulphur not more than 017 per cent, 
of carbon can be taken up by the iron, [f a high-oarbon 
iron be fused with ferrous sulphide, the two alloy very 
•lowl^-, and the carbon is gradually expelled. Tne speed of 
reaction is retarded by the difference in density of the two 
for on cooling there is found a lower layer of iron oon- 
taining the maximum amount of carbon compatible with the 
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sulphur it contaiuB, aud an upper layer of ferrous sulphide 
'which has taken up a Tery small amount of carbon. The 
author concludes that carbon does not act as a direct 
detulphuriser. — J. T. D. 

/ron, Fiftery ; Red-shorintss of — , and its Cqubps. G. A. 
Forsherg. Oesterr. Zeits. Berg- u. Htittenw., 1908, 61 , 
623 ; Chem.-Zeit., 1903, 27 , [93], Kep. 307. 

Ahalyseb and tests sho-w that pig-iron which is free from 
sulphur and copper and coutair s but little silicon and 
manganese, affords an iron without any sign of red-short- 
ness, if the temperature of the blast in the finery exceed 
7fi0“ C. Bed-shortness first appears when the sulphur in the 
pig-iron amounts to 0 *009 — 0*010 per cent., and increases 
with the proportion of that element present, especially 
if copper or arsenic accompany it. The red-shortness of 
wrought iron is therefore caused by sulphur, either alone, 
or with copper or arsenic, and the assumption that oxide 
ol iion contributes to the effect is erroneous. — W. G. M. 

Irens and J^ild Steels; Modes of Defoiwation and oj 
Fracture of — . F. Osmond, C. Fremont, and 
G. Cartaud. ('omptes rend., 1903, 137 , [21], 831 — 
853. 

Iko> 8 and steels have to he looked on as pos.sesaing 
simultaneously amorphous, cellular, and crystalline struc- 
ture, and may undergo the strains, and break in the manner 
peculiar to bediea po.^sessing any one of these types of 
structure. 

For the same Sfcilt the application ( f static forces tends 
to produce strain, indicating amorphous or cellular structure, 
and ultimate fracture after corisiderable deformation ; 
while tempering at a blue heat, sudden shocks, or rapidly 
alteinaiing stresses farour crysfaJIire strains, and ultimate 
sudden fracture without notable deformation. 

lor dif event Steels, crystalline strains and ultimate 
inferciystalline fracture are more probable, us the cr}8ialliDe 
structure is more marked. Other metals may have struc- 
tures as complicated as that of steel ; but the mechanical 
properties arising from the different varieties of their j 
structure are simtlar, vhile in the case of steel they are 
opposed. Cellular iron is plastic ; crystalline iron is 
brittle; it is this dualitj which gives to iron its peculiar 
position among constructive materials, and explains the 
unforeseen fractures 'w hi( h occasiona lly occur in the members 
of steel structures. — J. T. D. 

Ferrite and Cewentite in Steel; Simultaneous Presence 
of ^ E. F. Lange. Metallographist, 19U8, 6, 9 — Lb 

The author finds that by prolonged heating at 600'-- 
700'’ C.. steel can be obtained in which the pearlite is 
entirely segregated into its constituents, ferrite and ! 
cementite. A steel containing 0' 88 per cent, of combined 
carbon, 0*25 per cent, of silicon, 0*70 per cent, of manga- 
nese, 0M>3 per cent, of sulphur, and 0*05 per cent, of 
phosphorus consisted entirely of free ferrite and free 
cementite ; in other specimens, the segregation was only 
artial. This statement, which has been confirmed by 
tead and by Arnold, is now accepted by Sauveur, who, in 
1896, Stated that free ferrite and free cementite never exist 
together in the same steel, but separate as the eutectic 
alloy, pearlite, only the excess appearing as ferrite or 
cementite. — A. S. 

Classification [Gold Ores] ; Notes on . T. L. Carter 

and D. V. Burnett. J. Chem. Met. and Min. Soc. of 
South Africa, 19U3, 4 , [3], 119—125. 

On the Rand the mill pulp, after amalgamation, is usually 
classified for cyaniding into concentrates and coarse sands, 
sands, and slimes ; but the classification is not well defined, 
as the character of the products depends upon the special 
treatment used. 

Concentrates. — Pure concentrates are pratically unleach- 
able, and are of little use for cyaniding. Sufficient sand (ssy 
86 per cent.) is therefore mixed with the sulphides (14 per 
cent.) to render the maf^tial suitable for leaching; the 
mixed product amounts to about 8— 9 per cent, of the mill 
product. The cyaniding frtquently extends o'ver 30 days. 
An experiment made by the authors has, however, shown 


that most of the gold is commonly extracted by the 10th 
day. The following scheme is proposed for dealing with 
the concentrates problem (a) Classifying concentrate.s 
and very coarsest of sand as clean as possible by means 
of increased “ Spitzlutte ” capacity, and dispensing with 
the use of the expensive vanners; and (5) Re-crushing 
and treating these concentrates and very coarse sand, in 
a revolving barrel or the like, with cyanide solution of 
suitable stiength. The result would he considerably higher 
extraction, a more amenable sand product, owing to some 
of the finer portions of the coarse sands running into the 
tanks with the fine sands, a great saving in both time and 
cyanide, and the utilisation by sands of some of the tank 
capacity now occupied by concentrates and very coarse 
sands, so affording the latter an extra two days for 
treatment. In regard to the sands, the tanks are filled 
with this product either by the Mein-Bnlters distributors 
or with the aid of a man with a hose. The authors prefer 
the latter. Of the components of these sands most of the 
gold is present in the rich sulphides and coarse sands 
which are always found with them. Tn one case there 
were 3*73 per cent, of concentrates present, assaying 
14*1 dw't. per ton, and 96*27 per cent, of sands, assaying 
only 0*57 dw't. per ton. In treating slimes it is essential 
that fine sands and fleet sulphides .•should be kept out uf 
the slimes treatment tanks. The use of sufficiently large 
“ Spitzkasten ” to allow the fine sands to settle (so that 
they may he returced to the tailings wheel) facilitates this. 
The large Spitzkasten at first used to ensure a thorough 
settlement of the slimes are now being replaced by tanks 
of (say) 50 ft. in diameter, into which the slimes are run 
direct from the tanks. It is usual in some mines to run 
the ore-washings from the sorting house into the tailings 
wheel, with the result that the free gold present escapes 
extraction in the sand tanks and is found in the slimes 
plant. It is better to run them into pits, and to add lime, 
which helps both to settle and to neutralise them, after 
which the mixture is passed through the mill, where 
the free gold is caught. Attention is being given to 
the treatment of old tailings heaps. The author believes 
that the gold extracted from such a material is rende red 
available by the mecbanienl splitting up of the stilphides 
owing to weathering. In that case only the concditratcs 
present are useful, and it would be better to dump the 
concentrates residues in a place apart from the rest of 
the tailings, so that they would be ready for future 
treatment after weathering. — W. G. M. 

Cyanide Vats ; A System of Handling Sand Mechanically , 
for — . 0. Butters and A. F. Crank. Trans. Inst, of 

Min. and Metall. Read Nov. 19, 1903. 

The works are designed for the treatment of 275 tons of 
tailings daily, of which 55 per cent, consist of slimes and 
45 per cent, of sands. The plant described is employed 
for the treatment of the sand, 125 tons being handled twice 
during the working day of 10 hours. 1'he sand-handling 
plant consists of a Butters distributor for charging the 
(2) collecting vats, one Blaisdell bottom-discharge excavator 
for discharging all the vats, one Blaisdell centrifugal dis- 
tributor for charging the (6) leaching vats, and a coinbinatioD 
four 16-in. belt conveyors for transport of the sand. Th^ 
vats are 80 ft. diameter by 6 ft. deep, large enough to take 
125 tons of sand; all are set upon one foundation, and 
each has a central conveying belt below. Two of them are 
used for collecting and draining the sands received from the 
tailings wlieel ; their contents are then removed to one of 
the six leaching vats for cyanide treatment; The dis- 
tributor and the launder spout are supported by cranes, so 
that they may be used upon either spindle, excavator 
beam or discs. The excavating and distributing machines 
are movable steel structnres, spanning the tanks and 
travelling upon 16-lb. rails placed 9 ins. outside, 12 ins. 
above, and extending the length of the line of vats. The 
Blaisdell excavator consists of a steel truss bridge, sup- 
porting al midspan the excavator and driving gears, and 
at one end the motor traverse gears. In dealing with a 
filled vat, the boring head is first brought over the opened 
central discharge valve, and driven through the sand 
'file excavator neam is then raised to clearance position 
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and 18 brought over the di8charge opening by moving 
the bridge forward. The beam is now lowered until 
ihe discs meet the sand, when the revolving gears may 
l,e started and the required feed set. The machine then 
runs without attention until it comes into contact with the 
autoinatic stop. The Blaisdell centrifugal distributor is 
gupported at midspan of a movable steel bridge haviug a 
deck and trucks similar in design to those of the excavator, 
but not so heavy in construction. At one end of this 
bridge a tripper is placed overhanging a conveyor and 
diverting the sand from the latter to a conveyor upon 
the bridge deck. This discharges into a cast-iron hopper 
at the bridge centre. A revolving vertical spindle passes 
through the hopper, and has a horizontal steel disc keyed 
upon the lower end and provided with short radial vanes 
of angle iron. The vaned disc or distributor revolves 
rapidly, and sand falling from the hopper ujam the whirling 
surface is showered evenly over the vat surface below. 
A cylindrical guard-ring of light sheet iron, 15 ins. wide 
and 24 ft. iu diameter, surroimds the distributor, which 
prevents the loss of stray sand particles when tilliug near the 
top of the vat. When working the distributor, the shiftsinan 
starts the traverse gears and runs the distributor int-) position 
over the closed central valve of an empty leaching vat. He 
then starts the distributor and conveyor. Leaving the 
machine, he passes along the sand-house to the switch- 
board of the motor driving the conveyors. After starting 
the conveyors, he passes on to the excavator, which he has 
previously placed in position. He now starts it, and, after 
watching for a few minutes to see that the feed of excava- 
tion is properly set, he leaves it to itself. This machiner}% 
during the present year, has demonstrated that the work in 
the sand-house may he exeeated regularly in a given time 
entirely independent of labour conditions. Both the supply 
and coat of labour may he disregarde*!, for the primary 
consideration has now become merely the cost of power. 
The compact nature of sand in a collecting vat is well 
known. In these works, the sand is removed from the 
collecting vat and transferred to the leaching vat before 
leaching. One advantage gained is that the subsequent 
percolation is exceedingly sure, rapid, and thorough ; 125 
tons of sand will, when drained, form a deposit of 3 ft. 6 ins. 
deep iu a 30-ft. collecting vat. After the complete disinte- 
gration secured by the excavating process, the sand is again 
broken up and blendcMl by the action of the distributor, 
with the result that the 125 tons will produce a depth of 
4 ft 8 ins. in the 30 ft. leaching vats before the introduction 
of solution, and subsequent!) settle 8 ins. during treatment. 
The opportunity secured for complete percolation is obvious. 
At Virginia City the yearly cost of one electrical h.p. is 
84-00 dels., or per h.p. hour. A higlt potential 

polyphase current is transmitted from the power station, 
60 miles distant, to step-down transformers at the works, 
and from these is distributed to various motors. One of 
these motors drives a 110 volt D.C. generator, for supplying 
the power required by the excavator and distributor 
motors. An addition of 15 per cent, must therefore be 
made to the cost of h.p. used by these machines to cov’er 
the loss in the motor-generator set. W ith this addition the 
total cost per h.p. hour would be c,, an<l ^le costs are 
calculated on this basis in the following table. Ihe distri- 
butor requires 2*35 h.p., at the average .speed of 204 
revolutions per minute, and will, of course, run for the same 

, . « • ^ ..L ^ nr.fl witll II mint tMU* h.p. 


sand-house creates 
following items 


Diidiarging collecting vat 
Conveyors, Nob. 1, 2, and 3. 


Discharging leaching vat . 

Total cost for 11 




Cents. 

... 80*5 h.p. 

. hrs. al 1*1 c. .. 

,. 33*66 

.. 41-6 

l)*9l»C. . 

. 39-8« 

.. 8*6 

II 4*1 c. .. 

. 9-35 

.. 11-6 

11 II 1*4 c* •• 

. 12*65 

tons 

3s. 41d. 

95-36 

Iton 


0-763 


The time required for shifting machines, setting, lubrioa* 
tioo, and cleaning up will usually amount to two hours per 
day, or 20 per cent, of a 10-hour day, for which 3 dols. 
(12«. 4(/.) is paid. The working costs may be tabulated as 
follows : — 


length of time as the excavator, and with a cost per 
hour of The conveyor system is run 

from a polyphase motor and requires 11 '45 h.p. w cn 
Nos. 1, 2, and 3 are used. No. 4, AvhcD used, would 
require about 8 h.p., but it is not required with the present 
method of treatment. The total power used by this system 
for the double handling of 125 tons a day throughout the 


daily expense made up of the 



8 . d. 

Oonts. 

Power 

... 3 11 

95 -.36 

Supplies and wear (estimated) .... 

... 0 10^ 

21*90 

Ltilxair 

... 2 5A 

0*00 

Total 

... 7 

177*26 

Cost per ton 


1*416 


If tlie works had to be enlarged from a capacity of 400 
tons of tailings daily to a capacity of 1,000 tons, and the 
percentage of sand continued about what it is now, the 
only change required for enabling the machines to handle 
the 480 to 500 tons of sand twice ai the 24 hours would be 
to replace the present excavator motor for one of greater 
power. The El Oro Mining and Hallway Co., of Mexico, 
are now erecting a complete cy-aiilde plant for their new 
lOO-siainp mill. The plant for treating the sands consists 
of nine collecting vats, 22 ft. by 10 ft., served by one 
Blaisdell excavator, aud 14 leaching vats, 40 ft. by 6 ft., in 
two rows, served by one excavator. By arranging a series 
of Hobins belt-conveyors the contents of any one leaching 
vat can be transferred to any other leaching vat, or conveyed 
direct to the tailings dump ; the capacity of excavators and 
of the belt-ccmveyors is 100 tons per hour. The estimated 
cost of working this plant in M(;xicoat the rate of 200 tons 
per day is Ijrf. })er ton. It requires the services of 
two men, the co^t of power being taken at 2t. per h.p. 
per annum. No cyanide solution is ever niu into the 
collecting tank, as its contents, after haviug been filled 
from the battery, are allowed to drain, and are tlien 
transferred by means of the excaiator directly to the 
leaching tank. Therefore no loss of gold cau take place 
from CNunide soliiliou having been introduced into the 
collecting tank, as is the case wheu the collecting tank is 
tilled directly from the battery, and gets its preliminary 
treatment of cyanide solution in the .same tank. The use 
of the Blaisdell excavator reduces the number of vats 
required to producii a given n‘siilt, as- rapid percolation 
takes place in all the vats used for leachiug, while at present 
only one half the l ats are in a condition for perfect percola- 
tion. This process has now removed one of the last 
difficulties in gradual elirniuatlon of hainl labour frona 
moderu gold mills, so that the whole mill-work can be 
made practically aiitoniiitic. — J. II. C. 

Copper i Effect of Impurities on Commercial , E. A. 

Lewis. Engineering, Dee. 4, 1903, 753. 

Thk impurities may be divided into three groups: — (1) 
Metals (lead, bismuth) which separate out round the coppqr 
crystals in the free state. (2) Metals (arsenic, antimony, 
till, zinc) and also the non-metals oxygen, phosphorus, and 
sulphur, which unite with the copper and separate out 
round the crystals of the laiter in the form of an alloy or 
compound. (3) Metals (iron, manganese, aluminium, and 
nickel) which form a solid solution with the copper. The 
ad>Jiti()u of 0*2 per cent, of lead or bismuth to pure copper 
renders the metal so brittle that it cannot be rollerl. 
Bismuth is far more injurious than lead, an addition of 
even 0 *002 per cent, to pure co[?per biung sufficient to make 
the latter brittle. Copper coiitiiining 0*2 per cent, of 
arsenic, phosphorus, or tin can he rolled hot aud is ver^ 
malle:il)le. With 0*2 per cent, of antimony or zinc it 
frequently cracks at the erlges when rolled. It may 
contain up to 1 per cent, of cuprous oxide, without the 
malleability being affected, if no other impurity be also 
present. Copper with 0*2 per cent, of iron, manganese, 
aluminium, or nickel has a micro-structure similar to that 
of the pure metal. The injurious effect of bismuth, lead, 
and antimony is neutralised, to some extent, by the 
addition of arsenic, but is intensified by the addition of tin, 
manganese, or aluminium. 0*5 per cent, ot manganese or 
aluminium is capable of neutralising the injurious influence 
of 0* 1 per cent, of sulphur. The following are stated to be 
the requirements for the four kinds of copper now in use for 
boiler tubes, &o. (1) Ordinary refitted copper ibonld 

contain 99 ••6 per cent, of Copper, not more than 0* I per cent. 
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of lead or arsenic, or 0*05 per cent, of antimony, loss than 
0 * 005 per cent, of bismuth, and about 0 * 1 to 0 ' 2 per cent, of 
oxygen, according to the amount of other impurities present. 
(2) Arsenical copper is harder and tougher and has a higher 
tensile strength, both at the ordinary temperature and at 
250° C., than ordinary refined copper. It should contain . 
at least three times as much arsenic as the amount of lead I 
and bismuth, and in no case less than 0*6 per cent, of 
arsenic. (3) Phosphorised copper is harder than ordinary 
copper. It should contain 99* 7— 99*8 per cent, of copper, 
0*05— 0*1 per cent, of phosphorus, and not more than 
0 • 04 per cent, of oxygen. (4) Copper containing 2 or 3 ^r 
cent, of nickel or manganese is harder and has a higher 
tensile strength than ordinary copper. It should not contain 
more than traces of lead or antimony. (See also this 
Journal, 1901, 264.)— A. S. 

Aluminium; Welding of . S. Cowper-Coles. 

Electro-Chemist and Metall., 1903,3, 240 — 24.1. 

Aftku referring to some of the methods which have been 
proposed for welding aluminium (see Eng. Pats. 24,123 of 
1899 and 6735 of 1900; this Journal, 1900, 251 ; 1901, 
587), the author describes his own process. The machine 
in which the welding is effected is provided with two clamp- 
ing screws, capable of being moved horizontally on suitable 
guides. The parts to be welded are inserted in the clamp- 
ing screws and heated to the necessary temperature, and are 
then pressed together, whereby the two pans unite, whilst a 
ring of material consisting mainly of alumina is squeezed 
out, and forms an insulating and supportiuer collar around 
the ioint. Py means of a handle connected to suitable 
mechanism, a jet of water under pressure is now directed 
on to the weld, whilst, at the same time, a screen is inter- 
posed in front of the source of heat. It is stated that the 
joint, after the collar has been filed off, is as strong as the 
rest of the metal.— A. S. 

Tm, Commercial ; Analysis of . T.. & 0. Campredon. 

XXIlI.,page 1368. 

Nickel ; Analysis of Commercial . A. llollard. 

XXlll., page 1369. ^ 

Iron; The Rusting of . Part II. G. T Moody. i 

Proc. Chem. Soc., 1903, 19, [271], 239-240. (bee this | 

Journal, 1903, 745.) 

Tiik author has further investigated the causes of the 
rusting of iron, more particularly with ■'f 
influence of soluble substances, and finds that the , 

strong acids, such as sodium chloride and sulphate, , 
potassium sulphate, ammonium sulphate, magnesium l 
chloride and sulphate, calcium chloride and sulphate, aud 
potassium chlorate have no retarding influence ou rusting. 
These salts do not combine with and arc not decomposed 
bv c.arbonic acid. Compounds which inhibit rusting may 
he divided into two classes. The first contains substances 
having an alkaline reaction, such as sodium carbonate, 
hydroxide, phosphate and borate, ammonium carlmnate, 
and barium and calcium hydroxides, all of which directly 
absorb and combine with carbonic acid. The second class 
includes salts of weak acids, such as potassium and sodium 
nitrites, sodium formate, sodium acetate, potassium erro- 
cyanide and chromate. These salts arc all decomposed 
bv carbonic acid. Potassium ferricyamde is a salt of a 
weak acid which does not appear to retard rusting iii 
the least. This substance is, however, reduced by iron 
whether its solution be exposed to air or not the metal 
becoming covered in either case with a mass of '“^luble 
greenish-blue cyanide. It may therefore *>« 
the influence of any particular compound on the atmospbenc 
rusting of iron depends on its behaviour towards carbonic 
acid, fnd that only those sitbstanoM which combine with 
or are decomposed by carbonic acid ‘ „„„ 

adrial rusting of iron cainot be attributed to hydrogen 
peroxide, but must be regarded as “ 
mteraotion of iron and acid and subsequent fonnation of 
rust by the ojridation of ferrous 8»lt. 


Zinc; Atmospheric Corrosion of . G. T. Moody. 

Proc. Chem. Soc., 1908, 19 , [272], 278. (See also this 
Journal, 1903, 745.) 

The recorded observation that hydrogen peroxide may be 
detected during the oxidation of zinc in presence of water 
has been brought forward by Duustan in support of his 
contention that, in the case of iron, hydrogen peroxide 
“ is a necessary intermediate product of the chemical 
change involved in rusting ** (see Report of the Steel Rails 
Committee of the Board of Trade for 1900). Strips of thin 
sheet zinc were suspended in a muslin bag and exposed to 
the atmosphere for five months. At the end of this period, 
the semi-crystalline scale was detached from the metal and 
dried ; it had a composition closely agreeing with the formula 
ZnCOg, 3 Zn(OH). 2 . The production of this basic carbonate 
may he regarded as evidence that the atmospheric corrosion 
of zinc is to he attributed not to direct oxidation of metal, 
but to an interaction with carbonic acid. This view is 
supported by the behaviour of zinc in a saturated solution 
of carbon dioxide. The metal dissolves with evolution of 
hydrogen and formation of zinc hydrogen carbonate. The 
resulting solution, when heated or exposed to air, becomes 
turbid, and on spontaneous evaporation yields a basic 
carbonate agreeing in composition with the product of 
atmospheric corrosion. The statement made by Dunstan 
{loc. cit.) that iron, zinc, and lead behave similarly towards 
hydrogen peroxide is not in agreement with the observa- 
tions of the author. The author concludes that the atmo- 
spheric corrosion of zinc, like that of iron, is the result of 
interaction between metal and acid, and that the attack on 
zinc is less marked because the acid is in a great measure 
retained in combination as basic carbonate. 

English Patents. 

Cementation of Iron, Steel, and Cast Iron; Process for 

the . B. J. B. Mills, London. From J. Lccarme, 

Paris. Eng. Pat. 704, Juu. 10, 1903. 

See Er. Pat. 327,984 of 1902 ; this Journal, 1903, 1052. 

— T. F. B. 

Furnaces for the Roasting of Ores. W. T. Hushton, 

I London. Eng. Pat. 26,782, Dec. 4, 1002. 

1 The furnace is of the horizontal continuous roasting type, 
and in one of its forms comprises two rotating cylindrical 
muffles in series, one above the other, having fixed ends of 
an intermittent charging inlet to one cylinder, and av 
intermittent discharging outlet from the other cylinder, 
the lower cylinder being fed from the one above it. Each 
cylinder has an internal spiral convening flange, with 
inclined baffles projecting laterally from the flange ; the fixed 
ends are provided with inlets and outlets for air and gases, 
and there are intcnnittcut feeding and discharge valves 
actuated by a cam ou the rotating end of the cylinders. 
A heating chamber, immediately above one or more burners, 
is arranged below each cylinder. The invention may be 
applied to a furnace having any number of cylinders 
working in series or in parallel. — E. 8. 

Sulphides from Ores; Apparatus for Use in Certain 

Processes for the Extraction of . G. C. Marks,, 

London. From Broken Hill Proprietary Co., Ltd., 
Australia. Eng. Pat. 6724, March 23, 1903. 

The apparatus is adapted to carry out the concentration of 
sulphide ores by a continuous treatment of them by a saline 
solution, such as of salt cake, sodium, or potassium nitrate, 
or of zinc nitrate and nitric acid, by which treatment the 
richer portion of the ore floats, and can bo mechi^ically 
separated from the tailings. The powdered ore is eon- 
tinuously delivered into a pan having a sloping bottom, 
with heating devices beneath, an adjustable feed-directing 
plate separating (except as to a small outlet) a sump or 
tailings receiver from the discharge launder which receives 
the floated products. Reference is made to Eng. Pats. 
26 279 and 26,280 of 1902 j this Journal, 1908,918 and 
1 197. See also Fr. Pat. 826,867 of 1902, D.S. Pat. 7«6J)71 
of 1908, and Eng. Pat 19,788 of 1908 } this jQipnial, 1903, 
871, 1001, and 1247.— E. 8. 
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Aluminium ; Process for Hardening . C. SiirensoD, 

.Slttgelso, Denmark. Eng. Pat. 20,758, Sept. 26, 1903. 

About 10 parts of aluminiam are fused in a plumbago 
crucible with 1 part of potassiunj chloride at a temperature 
of about SOO'* C , and the liquid mass is poured on to sand 
to cool. Compare Eng. Pat. 971.5 of 1903 ; this Journal, 
1903, 914.— E. S. 

Copper ; Process of Hardening , and Extractimj 

Metals from Matrices. S. Oxnam, Wolverhampton, 
and J. Oxnam, Tipton. Eng. Pat. 21,665. Oct. 8, 1903. 

The copper to be hardened, is heated to dull redness, and 
is then immersed in urine, in which sugar maybe dissolved. 
To extract a metal or mineral from its matrix, as gahma 
or gold from quartz, the same process is used, wliereby 
disintegration of the matrix is stated to be effected. — K. S, 

United States Patents. 


Fbknoh Patents. 

/ron, Steef and their Ailngs ; Manufacture of — — . 

J. li. l)e Alzugaray. Fr. Put. 333,382, June 20, 1903. 

The invention relates to obtaining iron, steel, or their 
alloys, wholly or in part, directly from the finely-powdered 
ores, these being mixed before furnacing, preferably in the 
form of briquettes, with the necessary reducing and refining 
substances. The proportion of carbon or its equivalent 
used, varies according to the nature of the ore, and the 
product which it is desired to produce. Fluxes may be 
added, and sometimes slags. Two classes of briquettes are 
described, one class containing carbon, with stated propor- 
tions of ore, Ihiorspar, sodimii (diloride, and chalk ; and the 
other class without carbon, containing the ore, fluorspar, 
sodium ••bloride, a considerable proportion of a silicate, 
and chalk. These two classes of briquettes may be used 
together in adjusted proportions, — E. S. 


Steel ; Process of Manufacturing . W. B. Brookfield, | 

Syracuse, N.Y. U.S. Pat. 744,031, Nov. 17, 1903. 

A MIXTURE of from 94 to 70 parts of iron, 1 to 1.5 parts of 
chromium, and 5 to 15 parts of molybdenum, all by weight, > 
are fused together, the molten mass is reduced to a 
fragmentary condition, e.g.^ by allowing it to drop into a 
liquid, and the fragments are melted in crucibles, to form 
steel. — E. S. 

Steel } Process of Manufaciurinq . W. B. Brookfield, 

Syracuse, N.Y. U.S. Pat. 744,032, Nov. 17, 1903. 

From 94 to 60 parts, by weight, of iron, 5 to 25 parts of 
tungsten, and from 1 to 15 parts of ebromium, are fused 
together, and subsequently treated as described in the 
preceding abstract, to form steel.— E, S. 


Steel; Process for Transforming Cast Iron containing 
considerable Quantities of Chromium into — — — . O. IMas- 
senez, (Jeriiianv. 1^’irst Addition, dated July 1, 1903, to 
Fr. I'at. 329,132 of Feb. 6, 1903. (See this Journal, 
1903, 1002.) 

Instead of adding chloride's or fluorides as fluxes to cast 
iron co!itaining chromium fus(*d in a reverberatory furnace, 
US in the main patent, easily fusible slags are chosen for the 
same purpose, which slags sliould not be so userl as to take 
up more than 13 per cent, at most of their weight of 
chromium oxide. The process is also available in tho case 
of iron containing more than 1 per cent, of chromium 
(►xide.— F. S. 

Steel ; Manufacture of . T. J. Tresidder. Fr. Pat. 


Steel; Process of Manufacturing . W, B. Brookfield, 

Syracuse, N.f. U.S. Pat. 744,033, Nov. 17, 1903. 

The process described in the first of the two preceding 
abstracts is carried out upon a mixture of from 97 to 
45 parts, by weight, of iron, 1 to 15 parts of chromium, 1 
to 25 parts of tungsteu, and 1 to 15 parts of molybdenum. 


333,582, duly 4, 1903. 

The object of the invention is to manufacture a steel 
containing, in I0,o00 parts by weight, from 28 to 32 parts 
of carl>on, 25 to 30 purrs of manganese, 225 to 250 parts of 
nickel, and 28 to 32 parts of tungsten. I'he charge, com- 
po.sed of about equal wciglits of haitnatite or of Swedish 
iron, and of .steel scrap, is mrdted in a Siemens furnace, 
and when the proportion of carbon is reduced below 1*5 


Steel; Manufaciurinq . W. B. Brookfield, Syracuse, 

N.Y. U.S. Pat. 744,034, Nov. 17, 1903. 

The process described iu the first cf tho three preceding 
abstracts is conducted upon a mixture of from 99 to 80 
parts, by weight, of iron, with from I to 20 parts of 
molybdenum. — E. S. 

Steel; Process of Manufacturing . W. B. Brookfield, 

Syracuse, N.Y. U.S. Pat. 744,035, Nov. 17, 1903. 
Part of tho ingredieuts composing a steel, such ingredients 
ineliiding a base and a metallic alloying substance adding 
to the hardness of tho product, are enclosed iu a fusible 
case, and melted, together with the remaining part of the 
ingredients. The molten mass is then subdivided by drop- 
ping into a liquid, and the resulting fragments are melted 
together.— E. S. 

Steel ; Process of Manufacturing . W. B. Brookfield, 

* Syracuse, N.Y. U.S. Pat. 744,036, Nov. 17, 1903. 
Part of the ingredients for forming a steel, such ingredients 
including a base and a metallic alloying substance, are 
fused, and subdivided by dropping into a body of liquid. 
The fragments or nodules thus obtained are then fused with 
the remainder of the ingredients in reserve, for forming 
the steel. A claim is also made for an alloy of iron and 
chromium, produced by fusing these metals together, wuc 
alloy, after subdivision, is fused with molybdenum.— E. S. 

Mercury and Amalgam from Ores; Machine for Recoocr- 

ing T. H. Hicks, Tort Wayne, lud., Assignor to 

the Hicks Gold and Silver Exttaettou Co., Georgia. 
U.S. Pat. 744,789, Nov. 24, 1903. 

A HECiFBOOATino pan is provided with an amalgamated 
lining, and with amalgamated joints in the hning_ tor t e 
passage of mercury, and with grooves beneath the J®'*'*^* 


per cent., the required proportions of nickel, ferro- 
manganese, and of ferro-tungsten are successively added 
to give the above-stated couiposition. — E. S. 

Antimony ; Manufaefnre of . IT. L. IJerrenschmidt. 

Fr. Pat. 333,311), .June 24. 1903. 

Axtimdnv ore, containing from 40 to 50 [uir cent, of 
aniiinony, is treated in a converter furnace, on the hearth 
of which stated proportions of wood, e.oke, and ore are 
succc.^sive ly ph lecd, the wood lieiiig first well lighted ; tfie 
mass is covered by another layer of coke, and by antimony 
oxysiilphiile from a preceding operation. Air is blown in 
under pressure, and the antimony oxide whidh forms is 
collected in suitably disposed apparatus. Later, oxy- 
siilphides arii stated to distil, and are received in the two 
first condensation chambers. A certain proportion of 
metallic antimony is formed by management of the bla.st, 
which metal is run off. T he richer portion of tho slags, 
Sf.ii. are treated in the following operation.-- E. S. 

Alloy of Aluminiumt Copper, and Cadmium. Meteorit- 
(lei. m, b. II. Fr. Pat. 333,437, June 29, 1903. 

See En<^ Pat. 16,453 of 1903 ; this Journal, 1903, 1090. 

— T. F. B. 

Separation of Mixed Minerals ; Mechanical , according 

to their Densities. G. Pereire. Fr. Pat. 333,507, 
July 1, 1903. 

A RAPID current of some inert gas, such as flue gases 
purified by washing with water, is passed over the finely- 
powdered mineral, and carries the particles away, depositing 
them ut different distances, the heavier particles settling 
first, and the lighter last. The process can be used for the 
separation of zincite from calcite, and of coals from pyrites. 


D 
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Nickel-plating ; Procets of , and Ptodvds resulting 

therefrom. T. A. Kdison. Fr. Pat. 333,614, .luly 7, 
1903. 

Seb I’.S. Fat. 734, .')22 of 1903 ; thia Journal, 1903, m4. 

Soldering Compositton for Metals, and Process for tU 
Manufacture. A. Nodon and G. Jlnry. 1 r. lat. 
338, July 11, 1903. 

The soldering ii cEfccted with a composition containing an 
absorbent of oxygen, such as will prevent the oxidation of 
the metal, and so render unnecessary the preliminary scrap- 
ing ordinarily required. Such a composition is obtained 
bAMneorporating with lead a haloid salt of load (or other 
fusible lialoid Balt) which at the heat of iusion g'vcs off 
its halogen and ahsoihs oxygen from the atmosphere. Ihe 
soldering composition referred to, may he formed hy making 
lead ingots the anode in an electrolytic bath prepared hy a 
soluble alkali or alkaline-earth chloride, slightly acidulated 
by hydrochloric acid. — E. S. 

Oxides of Anlimony and similar Products ; Siislem of 
Apparatus for Condensation of . H. 

schmidt. ]'i . Pat. 333,306, 1903. V II., page 1 348. 


XI — ELECTRO-CHEMISTEY AND 
ELECTRO-METALLDEGY. 

(yl.)- .ELKCTKO-CHKM ISTRY . 

Furnaces; Electric Resislance . F. A. J. FitzGerald. 

Anier. Electrochem. Soc., Sept. 1903. Electrocliem. 
Industry, 1903, 1 , [14], 481. 

Resistance furnaces are of two classes ; in tlie first the 
current passes through the whole charge ; in the second, 
along localised paths. Of the first is the furnace for mak- 
ing graphite eli^ctrodes, wheie the heat is generated inatny 
in the tmke packing surrounding the electrodes. Ot the 
second class ate cattiorundum and “ white-stuff furiiuecs. 

In the former a central carbon core imparts heat to tlie 
mixed sand and coke surrounding itj it the temperature 
becomes too high, the product may be decomposed by 
vaporisation of silicon. The latter are similarly constructed 
but work at a lower temperature, tor the regulation ol 
which Acheson uses several cores definitely spaced. I'ur- 
uacea for making graphite in hulk have a granular charge 
of anthracite, coke, &c. (which, as such, are non-conductors) 
and a series of carbon cores ; they begin iii t to second 
class of lurnaces and end in the first. Since in all furnaces 
the resistance fluctuates, the adjustment ot temperature is | 
difficult. — W . A. C. ; 

Diaphragms; Metallic i rv 

Electrochem. Soc., Sept. 1903. Electrochem. Indu,lrj, - 
1903, 1, [14], 490. 

Vakioos conductors, such as magnetite, have a high | 
resistivity when powdered, and are then less liable to act us | 
bipolar electrode^ When usrd as diaphragms, they are ! 
either moulded with an inert hinder, «.</., silicates. ferrou.s i 
hydroxide, &c., or are enclosed between perforated metal , 
sheets. — W. A. C. j 

— . G.Levi. 1 
Cheni.-Zeit., i 


Persulphates ; Electrolytic Pr.jduction of . 

Guzz. chiro. ital., 1903 , 33 , [ 2 ]. 31 
1903, 27 , [ 93 ] > 398 - 

Starting with the object of determining the 
most favourable to the production of pcrsulphalcs the 
author has arrived at the following corchiKioni. 1. lu the 
production ot ammonium persulphate wubout diaphragms 
Ld with the addition ot a small quantity of polassium 
chromate, the temperature may, without inyury. rise to 
30° 0., and without any lowering ot the cfficieucy. Ihe 
condition of the cathod* is almost 

efficiency, it they are of platinum or nickel-, * “■’8^ 

decrease is observable when lead is used, and 

slight increase when carbon is employed. 1 he condition of 


the anode surface, however, exerts a marked influence 
thus new anodes give a better result than do those of which 
the surface is rough or woru — W. G. M. 

Electrolytic Separation of Metals; Influence of Gases 

on [Separation of Nickel from Ztnc'], Bollard 

and Uertiaux. XXIII., page 1369. 

Alcohol; Synthetic G. Arachesquesne. 

XVII., page 1361. 

English Patents. 

Galvanic Cell. G. Pearson, Ilford, and L. Fiedler, Eondon. 
Eng. Pat. 27,373, Dec. 11, 1902. 

See U.S. Pat. 733,718 of 1903; this Journal, 1903, 1092. 

— T. F. H. 

Electrode for Galvanic Cells, and a Method or Process 
^Qf. Erodaci ng same. G. Fearson, Ilford, and E. hiedlei, 
Ijondon. Eng. Pat. 27,374, Dec. 11, 1902. 

Sek U S Pat. 738,719 of 1903 ; this Journal, 1903, 1092. 

— T. F. 11. 

Positive Electrodes for Secondary Batteries; Manujac- 

of . C. Roderbourg, Westphalia. Eng. Pat. 

1088, Jan. 15, 1903. 

The electrode is first ohtiiincd in the form of a uegative plate 
of lead sponge, and is then immersed in a salt solution so that 
the hitter completely fills the pores, after which the plate is 
dried. The lead sponge may also be directly produced 
by reduction from peroxide ot lead in a salt solution. 
Salts of sulphuric acid, pbosplioric acid, boric acid, mid 
. silicic acid, in which the metal is not precipitated by 
! the lead, are suitable, sulphate of zinc bemg specially 
I mentioned. — B. X. 

I 

i Alkaline Chlorides ; Electrolytic Decomposition of 

I J. D, Gilmour, Glasgow. Eng. Pat. 22,13;), Oct. 11, 1902. 

i This specification relates to improvements on Eng. Pat 
1 18 397 , 1900 (this Journal, 1901, 1220). Instead ot em 
ploying a mechanical pulsating pump for pumping th. 
alkali liquor, an automatically-acting siphon, or siphons, r 
used to give an intermittent discharge at regulated interval 
from the storing cistern. Carbon plates are placed in ih 
bottom, or bottom and sides, of the cathode vessel, so as t 
accelerate the liberation of sodium from the amalgam ; n 
the amalgam may be circulated through an auxiliary vesst 
containing the carbon plates, and the current generated b 
Ihe formation of tho caustic alkali may be suitably came 
off and utilised. — B. X. 

Jleatiny hy Means of Electricity. I. J. Bronii, Innsbruel 
•^Austria. Kog. Pat. 24,235, Xov. 5, 1902. 

In electrical heating, the resisting matFriul, such as carhn 
or the like, is placed in iion-conducling, refractory sheat 
or tubes, such casings being placed in contact with tl 
material to be heated. The carbon, instead of being plact 
in removable casings, may be enclosed in suitable cliambe 
made in the vessel to be heated. It is recommende^ 
especially in heating technical apparatus, to arrange t 
casings or chambers filled with pounded, flaky, or granu 
carbon, or other conducting or scmi-conducting materi 
vertically, so that such material may settle or fall, interiu 
tion of the current being thus prevented. A U-shap' 
apparatus, of which the inner sides are non-conaucting, ai 
which is filled with granular carbon, forming the resist an 
interposed in the circuit, is stattd to be suitable for heati 
liquids and gases. Many other examples are given.— is. 


Soluble Glass; 

Innsbruck, Austria. Eng. Pat. 24,237, Xov. 5, 190*.. 

To a mixture of sand with an alkali carbonate or sulpbu 
about 8 per cent, of a substance containing carbon (si 
as powdered coal briquettes) is added, and, when an alfe 
sulphate is used, an alkali chloride is also prefera 
added. The mass is wetted with water or tar, dried, * 
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coarsely crushed, and is then heated in an electric resistance i 
furnace. (Compare preceding abstract.) K. S. * ! 

United States Patents. I 

Organic Compounds; Electrolytic lirduction of 4„ I 

Means of litamum Compounds. H. llortleiu and’ E i 
Oppermann, Assignors to Farbwerkc vorm. Meister ' 
Lueuw und Brdning, Ih.chst a, M. U.S. Pat, 7 12,797, i 

wCi. ) lyUsj. , 

Oa.iANic compounds are reduced electrolvtioully in presence J 
of very small quautmes of titanium suits, whieb imt cata- 
iMically ; tor example, nitrobenzene can be reduced to 
undine, azoheuzene to benzidine, quiuoue to q„i„ol. 

A vessel lined with lead und serving as cathode, conmiiH ' 

ddute sulphuric acid and about 2 per cent, of titanium I 
sulphate dissolved therein. As anode auv first class con- i 
iluctor uot attiKiked, may serve. The circuit is closed and a I 
concentrated solution of o-nitro /f-cresol-o-sodium sulphate 

IS introduced M^ithout stirrin^r. and at a moderate tempera- 
ture. Part of the amido compound fornu'd ia precipitatf'fl. 
Ihe remainder is obtained by concentrating the electrolyte 
1 he whole 18 hltered, and the eh'ctrclyte may he tised aainn* 
Ihe reducing process, in presence of a diaphragm, ma% he 
conducted as follows for preparing aniline, chlorine boimr 
simultaneously produced :~-n() litres of hydroeliloric acid o7 
3 per cent. Mrcngth, containing a solution of about 1 to 2 per 
cent, of titanium chloride, are introduced into the cathode 
compartment of a cell, 1 kilo, of nitrobciizene and dOO c c 
of alcohol being then stirred in. The anode compartment 
contains an acidified solution of sodium chloride. The 
reaction is carried out hot, using a current density of 3 
TO C ampeies per square metre. As soon as somewhat more 
than the theoretical quantity of cniTont is used, the process 
IS interrupted, and the aniline, which is obtained us a good 
}ield, is isolated in ilie usual way. Various other examples 
are given. Compare iJ.S. Pat. 729, 5U2 of 1903- this 
Journal, 1903, 872, — T. F. 13. ’ 
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Alkalis and Alkali Earths ; Manvfacturing fly dratvs oj \ 

. F. Jahn, Assignor to Harrison Brothers and Cm i 

J.S. Pat. 744,920, Nov. 24, 1903. Vll., page 1317. | 

Oily or Similar Impurities from Water; [Electric'] Method i 

of Separating , H. T. Davis and K. Perrett, : 

Assignors to Havis-Perrett, Ltd. U.S. Pat. 744 171 I 
Nov. 17, 1903. XVIII. B., page 1,362. ’ ’ : 

French Patents. 

le!(juids; Separation of , from one another, or from 

Solids Suspended or Vissolned in them, by means of the 
Electric Current. Siemens und llaiske Akt. Ges. 
Fr. Pat. 333,348, June 2b, 1903. 

inis process depends upin electrical osmosis. A con- 
tinuous current of electricity is passed through the mixture 
to bo treated, with a porous division separating the vessel. 

1 he liquid under treatment is placed with one electrode in 
the one compartment, and pure or acidulated water and the 
'"fcond electrode in the other. 'Phus, solutions may lie 
coBicentrated, or may be partially expelled from spongy 
solids. Applied to siigar-rctining, the negative pole is 
jd'iced in water, and the positive pole is surrounded with a 
T^n>e, such as luilk of lime, the juice to bo treated being 
contained in a central compartment separated by porous 
divisions from the anode and cathode cells. — W. G. M. 

Metallic Oxides; Superficial Reduction of Agglomerations 

[for Electrical Applications]. Soc. Anon. 

Le Carbone. Fr. Pat. 333,484, June 30, 1903. 

i masses of metallic oxides, such as of cupric oxide, 
"hich it may be desired for electrical purposes to reduce 
"iiperncially, and auperficially only, are heated to the 
femperoture necessary to decompose the oil used in the 
f eduction, and are then immersed in sand, or other similarly 
porous inactive body, which has been moistened with the 
oil or grease chosen for use.— K. S. j 


Gold ; Electro metallurgy of . W. H. Walker. Amor. 

Flcctrochem. Soc., Sept. 1903 ; Klectrochem. ludustry 
1, [14], 484. 

The electric current is used in a cyanide bath (1) for 
dissolving gold from the ores at the anode, when it supplie.s 
; necc\sHary oxygen ; (2) for precipitating the metal at 
the cathode. 'I'he reaction at the latter is secondary, 
j consisting in the decomposition by the cation, K, of the 
i anion, AuCyg ; hence agitati'ui is essential, and the efficiency 
can never be high. By the prevailing Si-mens and llaiske 
process, the ore is first leached separately and the auri- 
ferous liquor supplied to precipitating tanks. Various 
processes tor carrying on both operations in one hath fail 
industrially because large masses of ore are needed to 
produce little gold, and must he kept in constant agitation. 

— w. A. a ' 

Copper Refining; Electrolytic . W. 1). Bancroft. 

Amcr. Klectrochem. Soc., Sept. 1903; Eng, and Mining 
J., 1203, 76, 740— 742. * 

f HE author made a series of experiments to determine : 
(1) the relation between voltage, ciirreiit density, und tem- 
perature, for pure copper plates set a definite distance 
iiljartin tiie electrolyte; (2) the relation between current 
ethciemy, current (hmsity and temperature ; and (3) the 
variation of cost with varying conditions of temperature 
and current ilensity. As electrolytes, four solutions of the 
.«ame composition as those employed technically, were used: 
(1) a solution containing 16 per cent, of crystallised copper 
sulphate and 9 per cent, of sulphuric acid, such as is u.sed 
; (‘i) the same with a small 
addition of sodium chloride (1 : 200,000,000 of solfttiou) ; 
(3) a solution containing 16 per cent, of copper sulphate 
lud 6 per cent, of sulphuric acid, such as is used in series- 
.system refineries; (4) the same as 3, hut with a small 
addition of sodium chloride. From the results the author 
concludes that the inost economical working of an electro- 
lytic copper-refining plant is obtained if the following 
conditions are observed, eiz., covered tanks; curreirt 
ilensity, 3*5 ump.^res jier sq. dcm. (31*5 amphres per 
sq. It.); temperature, 70'" G. Under these conditions, 
taking the eo.st of power at 20 dols. per horse-power- year, 
the cost per ton of refined copper will be nearly 1 dol. less 
than the cost of working under so-called standarii conditions 
^ for open tank.H, namely, current density, 14 amphres per 
; sq. ft. ; temperature, 50 C.--A .S. 

! Sodium Hydroxide; Electrolysis of Fused , by 

\ Alternating Currents. C. llambuechen. Araer. Eleetro- 
I chem. Soc., Sept. 1903 ; Electrochem. Industry, 1903 1 
[14], 488, 

The peculiarity of aluminium electrodes in pertiiittin«»- 
; currents to pass in one direction only is made use oF. 

< -austic soda is fused in an aluminium " vessel, in which is 
placed ail aluminium electrode surrounded by an iron 
electrode; a p-'rlbratcd aluminium diaphragm is interposed, 
which is insulated from the aluminium electrode by a 
porcelain sleeve at the top. Alternating currents of 9 amp. 
at about 4 volts give, under careful temperature regulation, 
a good yield of sodium. The corrosion of the aluminium’ 
is very slight. — \V. A. C. 

Zinc on Iron; Electro- Deposition of . (). Gabran. 

Elektrotechn. Zeits., 1903,24, 937; Chem.,-Zeit.. 1903 
27, Bep. 308. 

Out of five baths experimented with, the best results were 
obtained with one containiug 6,000 grms. of water I 200 
grms. of zinc sulphate, and 60 grms. of sulphuric acid of 
24^" B. W hen using large baths a current of 6 ampkes 
per sq. dcm. [55 -7 per sq. ft.] waa employed, the pressure 
being from 9 to 10 volts. This gave good results, and 
showed an electro-chemical equivalent [for zinc] of about 
0*3 ingrni. An apparatus is described \n ihe original 
article for the zinc coating of ships’ hulli, the arrangement 
being pre.-sed by a soft rubber ring against the ships’ plates, 

D 2 
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of which a Hurfuce of about 0'8 Kq. dcin. U exposed to the 
electrolytic action. A current of 65 amperes applied to 
this surface for 7 seconds gives a coating of sufficient thick- 
ness. Care is taken to provide for circulation of the liquid. 
The apparatus allows of the zinc coating of the rivets, 
which had been left unprotected. — W. G. M. 

Nickel Plating } Corrosion of Anode in . O. W. 

Brown. Amer. Electrochem. Soc., Sept. 1903 ; Electro- 
chem. Industry, 1903, 1, [H], 487. 

The highest efficiency in nickel plating is attained when 
the anode goes into solution at the same rate as the metal I 
is deposited on the cathode. In reality the anode generally 
corrodes too slowly. The author’s experiments show that ; 
cast nickel, which has a porous surface and is not quite 
pure, is a better anode material than rolled or electrolytic 
nickel ; with the former an efficiency of 90 per cent., at a 
density of 5 amperes per square foot, is attainable. As a 
check, the reading of the back K.M.F. at ihe anode is 
recommended j it should not exceed 0*75 volt. j 

~W. A. C. 1 

Brass from Steel J Electrolytic Process for Stripping . 

(h K. Burgess. Amer. Electrochem. Soc., Sept. 1903; 
Electrochem. Industry, 19()3, 1, [14], 483. 

It is usual to braze bicycle frames by dipping them bodily 
into a bath of molten bras.s. To remove the surplus brass 
previous to enamelling, the goods are made anodes in a 
bath of sodium nitrate, whereby the steel surface becomes 
passive, and only the brass is dissolved away. Mickel, 
which itself becomes passive, carmot thus be stripped. 

— W. A.C. 

p English Patent. 

Partitions or Diaphragms for Electrolytic and EJlectro- 

plating Purposes ; Impts. in . P. Steenlet, Brussels. 

Eng. Pat. 16,988, Aug. 4, 1903. 

The diaphragm consists of a permeable tissue or fabric 
impreguated with albuminous or organic materials, such as 
albumin or gelatin, which have been rendered insoluble by 
immersion in formaldehyde. Variation in strength of the 
organic matter in the bath is thus avoided, and the metallic 
deposit has all the physical and mechanical properties of 
the metal when worked and tinished. — H. N. 

United States Patents. ‘ 

Metals and Alloys; Jieduction of [i» Electric 

Furnace]. E. j. Tone, Niagara Falls, N.Y. U.S. Pat. 
745, 122, Nov, 24, 1903. 

The oxygen compounds of metals having nearly the same 
temperature of reduction and volatilisation are mixed with 
carbon, and heated in an “ incandescent furnace," the zone 
of reaction and of maximum temperature in which is 
disposed in a substantially vertical direction. The process 
is claimed for the production of “metallic silicon in 
the form of a dense coherent pig or mass, produced by 
reduction of a silicon compound, and concurrent fusion of 
the product," — E. S. 

Zinc ; Electrolytic Refining of ♦ H. Pa week, Vienna. ' 
U.S. Pat. 745,378, Dec. 1, 1903, ' 

See Fr. Pat. 318,163 of 1902; this Journal, 1902, 1403. ' 

— T. F. B. 

Sodium ; [Electrolytic] Manufacture of -- — . T. Ewan, 
Assignor to the Cassel Gold Extracting Co., Ltd., j 
Glasgow. U.S. Pat. 745,958, Dec. 1, 1903. 1 

See Eng. Pat. 14,789 of 1902 ; this Journal, 1903, 804. ^ 

— T. F. B. 

Fkench Patents. 

Furnace ; Electric — , with Reaction Chamber for the 
Extraction of Met^a from their Orea^ and for the 
Simullaneoua Rejimng of the Metallic Product, Cie. du 
R6acteur M4tallurgique. Fr. Pat. 383,366, June 25,1903. 

The plant consists of a shaft-furnace, feclazigular 
iu section, with a fore-hearth. The former contains 


I the mineral to be treated, and is provided with a belt of 
I tuyeres a little above the bottom, and with water-cooled 
: electrodes on the same level alternating with the tuyeres 
on the shorter sides of the rectangle. A slag hole 
enables the slag to be drawn off, whilst the reduced metal 
runs into the fore-hearth to be refined. This hearth is 
provided with tuyeres, through which can be blown air 
mixed with lime or silica, and also liquid hydrocarbons. 
The gases escape into the shaft of the adjacent reducing 
furnace, and only pass into the air after filtration through 
the incoming charge of unaltered ore. A subsidiary relief 
chimney is provided for use if necessary. A tap-hole is 
also arranged for.— W. G. M. 

Zinc ; Obtaining of — , by Electrolysis. K. Kaiser. 

Fr. Pat. 333,773, July 11, 1903. 

The ore, after roasting (and crushing), is treated with 
sufficient zinc chloride to agglomerate the mass, forming 
oxychloride of zinc. After drying, the mass is crushed and 
treated with hydrochloric acid, preferably while hot. In a 
quarter of an hour the whole of the zinc present should 
have dissolved, with, however, but little of the iron contained 
in the mineral. Electrolysis is then effected with insoluble 
anodes and zinc (iron or other) cathodes. The anodes may, 
with advantage, be made cylindrical and be rotated on 
their axes. Other chlorides may be used for leaching. 

— W. G. M. 


XII -FATTY OILS. PATS. WAXES, 

AND SOAP. 

Poppy-Seed Oil. Utz. Chem.-Zeit., 1903, 27, 1176. 

The author has found that practically all commercial poppy- 
seed oils contain more or less (up to 40 per cent.) sesame 
oil. This is apparently due to careless methods of manu- 
facture, as, at the present time, the prices of sesam6 seed and 
sesame oil arc higher than tlus corresponding prices of 
poppy-seed and poppy-seed oil. In order to determine the 
characters of the pure oil, specimens were prepared from 
Indian, Levantine, and German poppy seed. The iodine 
value determined by the Ililbl-Waller method was found to 
be 153 '48 for the Indian oil, 157*52 for the Levantine oil, 
and 156 '94 for the German oil. With regard to optical 
rotation, the author confirms Bishop’s statement that pure 
poppy-seed oil is inactive ; it is probable that the rotation 
of from 0 to 4' observed by Crossley and Le Sueur (thi.s 
Journal, 1898, 989) was obtained with specimens containing 
sesame oil. The following numbers were obtained for the 
refractive index and the butyro-refractometer (Zeiss) value 
at 15° C. 



i Ri'frjictive Index, 

Butyro-Rofracto- 


1 

inefei* Value. 

Indian poppy-seed oil. . . 

1-4772 

78-1 

Levantine poppy-seed oil 

1-4774 ; 

78-4 

German poppy-seed oil . 

' 1-4774 

78-4 

Si*8ani6 oil 

1 1-4742 

' 73-0 

Commercial poppy-seed 


I 

oil (Oeillette) 

1*4764 

76-7 • 

Commercial poppy -seed 
oil (Levantine) j 

1-4764 

76-7 


—A. S. 


Cod- Liver Oil and its Adulterants. E. W. Mann. 

Chem, and Druggist, 1903, 03, 939. 

In the following table are given the results of the exanii 
nation of cod-liver oil and various oils used for adulteratin 
it. The author found that the sulphuric acid colour (e; 
and the albumin test given in the B. P. are by no meai 
reliable. Better results were obtained by adding <» 
drop of a cooled mixture of 2 parts of nitric and I < 
sulphuric acid to 15 drops of the oil; no other oil examint 
by the author, other than genuine cod-liver oil, gave tl 
characteristic reaction— a vivid salmon-pink colour, n 
darkening to any considerable extent on standing. 
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i 


IcKline , 

Free I 

Snponi- 

Un- 

— 

Sp. Gr. 



ncation 

saponi- 



Value. ' 

Acid. 

Viduo. 

liable. 

1 


1 U7-79 

Percent. 


Per Cent 

Cod-liver oil, Nor- 

0-0262 


o-3<; 

1S4-1 

7-7t 

wegian. 






Cod-liver oil, New- 

0-92r)S 

139-2.5 

0-45 

lRS-4 

1 9-87 

found land. 






Coil -liver oil, Ja- 

0-9252 

134-96 

1-40 

186-7 

1 7-18 

panese. 






Whale oil 

0-9192 

92-38 

2-08 

1S8-6 

' 7-70 

Shark oil 

0-9-290 

143-60 

6-0i> 

1HK-.5 

i r>--k5 

Haddock oil 

0-9318 

160-00 

2-67 

191-2 

1 2-42 

Coalfish oil 

0-927-2 

139-10 

1-3.5 

1S6-1 

6-52 

Seal oil 

0-9-275 

123-40 

2-79 

194 -.5 

: 3 ‘60 

Dngongoil 

: 0'9203 

‘ 66-60 

2 -.39 

197 -.5 

1 3-7t 

hingoil 

1 o:923t • 

122 -SO 

0-‘29 

lSl-6 

I 6-tt 

Menhadon oil 

0-9301 

14.5-80 

2-50 

186- J 

! (5 -73 

Hoi oil 

0-9186 

in; -60 

0-lS 

16t-7 

' 15‘06 

Brnsmer {Brosmias 

0-9222 

130*11 

0-13 

180-4 

j 4-92 

hrosme) oil. 

1 






French Patents. 

Grease [from Water^ ; Process and Apparatus for 

Recovering ♦ C. Krctneruiid U. Schilling. Addition, 

dated June 26, 190d, to Fr. Pat. !U2,78(>, July 17, 1901. 

See Pat. 14,461 of 1903; ihU Journal, 1903, 1095. 

— 'r. F. J{. 

OilSf Veyetable; Apparatus for Bleachinf/ and (kmcen- 

tratinq . S. Lewiuk. Fr. Pat. 333,558, July 3, 

1903.’ 

See Eng. Pat. 14,518 of 1903 ; this Journal, 1903, 1138. 

~T. F. B. 


Xm.-PiaMENTS. PAINTS ; RESINS, 
VARNISHES : INDIA-RUBBER, Etc. 

(,4.)— PIGMENTS, PAINTS. 

English Patents. 

Lakes [ from A 20 Dyestulfs] \ Manufacture of Red . 

C. I). Abel, London. From Acr.-(ics. r. Auilintabr., 
Berlin. Eng. Pat. 2503, Feb. 2, 1903. 

See Fr. Pat. 329, r37 of 1903; this Journal, 190.3, 99->. 

-'r. F. B. 

Pigments and Processes of Making the same. J. Arni’ 
bruster and J. Morton, St. Louis. Eng. Put. 22,567, 
Oct. 19, 1903. 

See U.S. Pat. 743,802 of 1903 ; this Journal, 1903, 1302. 

F. B. 

Paint or Varnish ; Improved Method oj and Means for 

removing , from Painted or Varnished Surfaces, 

A. A. Eberson, St. liouis, U.S.A. Eng. Put. 18,300, 
Aug. 24, 1903. 

Paraffin or ceresiu wax, or any wax, oil, or greasi; soluble ; 

iu benzene or carbon bisuljihide, is dissolved in one or both ' 

of these solvents, and to this solution a certain proportion i 

of alcohol, or of wood spirit and acetone, is added. These 

Diixtures remove paint without the employment of heat. 

Compare Fr. Pat. 325,659, 1902 ; this Journal, 1903, 752. 

-^M.J.S. 


Ueiehert 

Value 

Sulphuric 

Ai'id 'fe-st. 

Nitric + Snlpburio A?id 
Test. 

t2-.5 

grnis.). 

Befere 

slirnn)j:. 

After 
stiri ing. 

Ilefoie 

stirring. 

After 

stirring. 

2-0 

Bod-brown, 
tinged v in let. 

Viobd 

<)rang('-pink 

Vivid 

Kalinompink. 

2*0 

- 

Brow iiisb 
pink. 

Ditto, but not 
HO vivid. 

1-4 

Intense 

\iolol. 

Intense 
violet, neatly 
black 

Bright vietlet 

Grectiinh- 

lirown. 

0-4 

Light brown 

\'imdyke 
brow n. 

I'aitt brown 

Very pale 
pink. 

0-s 

Blown 

lled -bro\t n 

Blown 

j brown 

11 

Ornnge 

brown. 

Itrow !i 

Light brown 

1 < >rango 

0*7 

Brown, 
linged violet. 

Viol(*t 

Orange- 

brown 

Pale pink 

2 ' 5 

Dark brown 

Intetisi- Van- 
dyke* brown. 

Palo brown 

Pale orange 

2 - .5 

Orange 

H row 11 

Pale orange 

Very pale 
hrow-n. 

<1-7 

Violet-brown 

Violet 

bight brown 

Palo (irown 

_ _ 

Brown 

Brown 

Pink j 

I igbt, 
brownish 
pink. 

rs 

Orange, 

1 inged violet. 

N’ivid violet 

I/igbt brown 

Palo orange- 
pink. 

1-9 

Violet 

' .. 1 

1 

1 Brown 

1 

Pinkish 

orange. 

1 

—A. S. 


French Patents. 

Niiroso auil Nitro Compounds f Reduction of Aromatic 

, with For mat Km of Ferrous Oxide. U. Vidal. 

Fr. Put. 333,:Ui5, June 25, 1903. page 134L 

Zinc Saifs (Carlfonafc, Oxide, Sulphide, ^*c.) extracted 
directly f om Zinc Ores ; Proce.is for adaptation of — 
for Painting. M. Malziic. Addition (No. 2001 dated 
June 29, 1903, to Fr. Pat. 329,079, Fel), 4, 1903; this 
Journal, 1903, 1007. 

Wmi the object of producing a mixture of zinc hydroxide 
and hydrjcjirbonate us a while pigment, the following 
process is claimed. 'The* zinc ore is inlirautely piuvorised 
with (juicltlime, the mixture is extracted with liquid 
ammonia, foreign metals are elitninated, and the ammo-* 
niacal liquid is distilleil iri a vacuum, with or without the 
application of heat. — .M. .T. S. 

White ; New , for Paint, ^i\ A. Fieux and 

L. Meynct. Fr. Pat. 333,588, July 6, 1903. 

A MIX I'l'KK of 6(1 parts of magnesium silicate with 34 parts 
of anhydrous calcium sulphate, heated to about 600 — 80o ' C. 
to eliminate all moisture*, forms a white pigment for which 
the name “ Blanc llrlios ” is proposed. — M. J. S. 

Cement with Zinc Basis for Hot Joints. Bonneville Sc ("o. 
Fr. Pat. 332,788, Juno 4, 1903. 

Metm.lic zinc, in the Huely subdivided condition in which 
it is deposited in the chambers in which zinc white is 
collected, is mixed into a paste with a drying oil. This 
mixture, which remains soft if kept in closeil vessels, 
hardciLs when exposed to a steam beat, and furnishes a 
ceim iit for the joints of steam pipes, Urn. With linseed 
oil, and ‘most of the other (♦rying oils, a siccative is 
iiecessuiy ; wood - oil, on the contrary, give.s sufficient 
hardness when used in its natural state. Tow or hair may 
he adiled, as may aho a proportion of whiting to increase 
the plasticity of the paste.— M. J. S. 

Plastic Material with Zinc. Base for the Production of 
Moulded Ohjeefs. Bonneville tSc. Co, Fr. Pat. 333,671, 
July 8, 1903. 

The mixture of powdered zinc and a drying oil, claimed as 
a cement for steam joint in Fr. Pat. 832.788 (above), may 
also be east, stampGd, or moulded into any form, and after 
exposure to a temperature of 100'’ — 200® C. becomes 
extremely hard. In this state it can be sawn, turned, or 
carved, and takes a liigh polish,— M. J. S. 
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(j?.)-UESrNS, VARNISHES. 

^Gum Chicle } Characters of . F. O. Taylor. Amer. 

J. Fharm., 75, 513. Fhariu. J., 1903, 71, 841. 

The author finds that gum chick; (see this Journal, 1902, 
438) has an acid value of 52 0 ; it contains uo ethers or 
esters. On analysis it yielded 0*2 per cent, of ash, 2*2 
per cent, of inoistute, 82* 7 per cent, of matter soluble in 
chloroform, and 84*7 per cent, of matter soluble in 
benzene. — A. S. 

English Patent. 

Linoleum - like Material. E. V. Clausen, Nbrre Xebel, 
Denmark. Eng. Pat. 19,233, Sej't. 7, 1903. Under 

Internal. Conv., Oet. 22, 1902. 

Albumin (50 — 80 parts), casein (.lo parts), cork or leather 
refuse or tlie like (20 -40 parts), dcjweis of sulphur (2 — ti 
parts), and soda lye (5— 10 parts) are intimately mixed 
and the mixture is rolled out into sheets; the essential 
components are alkali-alhumiiiato and alkali-(;aseinate. 

-U. L. J. 

United States Patent. 

Varyiishes ; Process of j}[anufactiirin(/ . W. T. 

Scheele, Assiynor to W. J, Hooper, Baltimore, Md. 
U.S. Pat. 744,413, Nov. 17, 1903. 

In the process of manufacturing varnishes, lacqutus, &c., 
a comminuted gum i.s dissolved, at a temperature not 
exceeding 60” — 05 ’ .F„ in a ketone which has “ its boiling 
point between 80 and 227° C.” — M. J. S. 

French Patents. 

Varnish Sahstitute ; Process of Manufacturing , flora 

Rosin Spirit Resinglle’'). U. Rlume. Fr. Pat. 333,002, 
July 6, 1903. 

The varnishes hitherto manufactured from rosin spirit dry 
with difficulty, soften when heated after drying, and becoim* 
friable when mixed with pigments. These inconvenitnc^;s 
are obviated by the addition of a non-drying oil, .siieh as 
castor oil, and some rosin pitch, together witli a small 
proportion of almond oil or miu<;ral oil. To a'^sist drying, 
resiuates of lead and manganese, or any other siccative, 
may be added. — M. J. S. 

Resin and Turpentine ; New Process for Refining . 

L. Lalanue. Fr. l»at. 333,639, .luiie 10, 1903. 

In refining tlie crude resinous exudatioo from coniferous 
trees, by lupiefyiug it at a moderate heat so as to allow the 
water, colouring matters, and other impurities to separate, 
it has been usual to a<ld solutions of sodium earhouate or 
chloride with the’ohject of iocieasing ihe ditlereuce between 
ilie densities of the resin and the water, 'fhe inventor 
claims that the addition of dry sodium chloride, instead of 
a solution, constitutes a dislinct improvement in the process, 
as it effects an economy in the quantity of salt and of fuel 
required, shortens the operation, and gives both a greater 
yield and higher quality of retiued resin. —M. J. S. 

(O—INOIA-RUBBEU. 

Rubber in New Caledonia, Giimmi-Zeit., 1903, 18, 
[9], 179. 

For some years past seferal firms in Noumea have sent 
rubber to the Sydney market. A Ficus (possibly Ficus 
prolixa) examined by Schlechter yielded a pleniiful 
supply of good rubber. A large number of young plauts 
were reared from seed in the Berlin Botanical Garden and 
sent to Togo for cultivation. Other rubber trees were 
discovered by Schlechter in New CaU;donia, amongst them 
art Alstonia, which contained rubber even in the youngest 
parts of the plant and blossoms, rbe younger parts of all 
known rubber plants, including the best Hevea sorts, are 
useless for rubber production, as they yield a product of a 
bird-lime qatnre very rirt in resin. — J. K. B. 

Guagule ; Rubber, Qummi-Zeit., 1903,18, [9], 

The giiayule shrub (Sgnantherea mexieana) grows 
specially freely in the highlands of North Mexico, and 
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the rubber is extracted from the crushed plants by mean'-; 
of steam or a hot dilute alkaline solution. The resin is 
separated by dilute sulphuric acid. It is not to be reckoned 
with the better qualities of rubber, but would do very well 
to mix with inferior kinds. — J. K. B. 

XIV.-TANNINa : LEATHER. GLUE. SIZE. 

Gelatin Rendered Insoluble by Salts of Chromium 

Sesgnioxide ; Composition of . A. L. Eumi^re and 

A. Seyewetz. Bull. Soc. Chlm , 1903, 29, 1077 — 

1088. 

Normal salts of chromium sesquioxide, viz., the sulphate, 
sulphite, chloride, fluoride, acetate, formate, citrate, 
tartrate, and lactate, all render gelatin insoluble in the same 
manner as chrome alum, the effect being more marked, thi; 
less acid the salt, i.e., the less alkali required to produce 
a permanent precipitate ; basic chromium gulphate 
(“ Cr 2 ( 804 )a ”) gives better results than the normal salts. 
An alkaline solution of chromiuai sesquioxide has no 
effect on gelatin, but if a solution of gelatin containing 
ammonia he mixed with the calculated quantity of chrome 
alum, the gelatin becomes quite insoluble ; with excess of 
ammonia, uo change takes place. The minimum quantity 
of chrome alum which can render gelatin insoluble, is 
2 per cent, of the weight of gelatin used, whatever may be 
the concentration of the gelatin solution; 21 per cent, 
appeara to be the maximmu (pmntity of chrome alum 
absorbed by gelatin under any conditions ; moreover, tin- 
puture of the acid of the chromium salt appears to have no 
influence on the reaction, as the quantity of chromium 
compound required is, in all cases, approximately eqiii- 
vjikmt to 2 per cent, of chroiiii; alum. Gelatin thus 
treated leavt s a residue of Cr 20 ;{ on ineineration. When 
gelatin is treated with solutions of chrome alum or chromic 
chloride, the ratio of chromium to acid radicle in the 
solution is approximately the sauu; before and after the 
operation ; washing with w ater gradually removes the acid, 
hut makes the gelatin soft and foluhle, hut by washing 
r(*peatedly with very dilute ammonia, all trace of acid can 
be removed, and li.e gtdatin remains insoluble ; thus it 
W’ould appear that in presence of hot water, the acid decom- 
poses the compound of gelatin and chromium sesquioxide- 
at first formed. Insoluble gelatin, treated with ammonia 
as above, has a content of 3-3 — 3*5 per cent, of chromium 
sesquioxide. Uelatin made insoluble by chromium com- 
pounds is green or violet, according to the chromium salt 
used ; washing with dilute alkali destroys its transparency, 
and when dried it is green, hard, and biittle, but is recon 
verted to the original soft form by treatment with acids or 
alkalis. The amount ot chromium present appears not to 
affect the fusing point of ihe resulting gelatin, which is 
about 30*95° C. Its properties generally, and the fact of 
its being readily dissociated, lead the authors to consider 
it an addition compound. — T. F. B. 

English Patent. 

Gelatin; Vegetable , and Process of Manufacturiuii 

same [from Moss'], A. L. Martin, Clinton, Iowa. Eng. 
Fat. 22,069, Oct. 13, 1903. 

gKR U.S. Pat. 742,124 of 1903; this Journal, 1903, 1251. 

— T. F. B. 

United States Patent. 

Tanning and Tawing Compound. G* S. Girard, Ohio. 

U.S.A. U.S. Pat. 744,252. Nov. 17, 1903. 
Water, chrome-alum, and an alkali, e.g., sedium carbonate, 
are mixed with iron protosulphate and sodium chloride to 
form a tanning liquor. — R. L. J. 

Feenoh Patent. 

Leather; Process of Making an Enamelled — — W. k 
Smith and J. D. Larkin. Fr. Pat. 333,460, June 3 o. 
1903. 

See Edit. Pat. 14,547 of 1903 ; thU Journal, 1903, 1140. 

® — T. F. Ik 
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XV.-M4NURES. Etc. 

FrKNCU PA.TKMT. 

Phosphated Chalk, or [other] Phnsphated Matters; 

Process for rendering Assimilable , bg n Treatment 

with Soda. P. Martinet aii-l P. Torchon. h\ Pat 
333,347, June 25, 1903. 

Thk phosphated chalk is kept in contact with soda Ive 
for from one to three <lays, and is then dried and furnaced 
at a low red heat, .\fter inclhodic.al washinfr, the residue 
contains part of the phosphoric acid as dicalcium-hydrogen 
phosphate. The liquor, containing sodium phosphate, is 
treated with lime or with dolomite to obtain the citrre- 
sponding citrate-soluble phosphate. The soda lye tliiis 
regenerated is used again.- M. S. 


XVI.-SU&AR. STARCH. GUM. Etc. 

Carbohydrates ; Action of /{ydroyen Peroxide on 

in the Presence of' Ferrous Sulphate. U. S. Morrell and 
J. M. Crofts. XXIV., page 1371. 

United States Patent. 

Evaporating Litjuids [Sugar Solutions] ; Apparatus 

for G. Stade, Gross Wusterwitz. U.S. Pat. 

745,921, Dee. 1, 1903. 

See Eng. Pat. 129S of 1903; this Journal, 1903, 1252. 

— r. F. n. 

Fkknoii Patent.s. 

Sugar ; Process and Apparatus for Mokituf . 

.M. H. Miller, D. Huether, A. 11. Hough, A. .MacNeill, 
ai'd H. Fisher. Fr. Pat. 333,354, June 25, 1903. 

See Kug. Fat. 14,182 of 1903; this Journal, 1903, L142. 

— r. F. B. 

Liquids; Separation of 1 ff'om one another or from 

Solids Suspended or Dissolved in Ihein, by Means of the. 
Electric Current. Siemens and llalske Akt.-Gc.s. Fr. 
Pat. 333,348, June 25, 1903, Xl. A., page 1355. 

Calcium Sulphate from SiUutions, particularly Saccharine 

Solutions; Eliniination of . J. Weisberg. Fr. Pat. 

333,539, July 2, 1903. 

DtJuiNG the boiling of sulphured sugar juices (raleium 
sulphate tends to form incrustiitions on the heating .surfaces. 
In order to remove the calcium sulphate from the treated 
juice, this latter is agitated with a determined (juantitv of 
barium carbonate, together with a little lime, the liquor is 
heated and saturated with carbon dioxide, until the dis- 
appeaniiice of a pink reaction with phenoliihtluilein paper. 
The liquid i.s then boiled for a few minutes and filtered, the 
calcium sulphate having been precii)itated as calcium 
carbonate and barium sulphate,— J. H. 

XVIL-BREWING, WINES. SPIRITS. Etc. 

Albumin of Foreign Organisms ; Action on Organisms of 

• the . M. Delbrttck. VVoch.f. Brau., 1903,20, [-48J, 

509. 

Br the injection of blood albumin into uninirtls, L. Michaelis 
has fouud that the specific albumin of one organism is 
nearly always harmful to an organism of another species. 
This coincides with the author’s view that pepta.se is to 
be regarded as a ‘^combative” enzyme, the function of 
which is to destroy such intruding foreign albumin and 
convert it into non- specific lower products, which ^ are 
not merely h,armles8 but often useful. Yeast albumin is to 
be regarded as a poison for bacteria and idee versd, and 
birley albumin is primarily harmful to yeast. Thus the pro- 
cess of digestion is not merely one of reudering albuminoids 
soluble and diffusible, but also a defensive process con- 
verting specific albuminoids into simple products. This 
view also explains why the living organism is always uiore 
virulent than the chemical product j of its combative ” 
euzyme.s ; the living butyric ferment is more harmful 


towards yeast than an equivalent (|iiantity of butyric acid. 
The action of the specific albuminoids is added to that of 
the chemical excretion products. So long as the organism 
i.s living, its specific albumin fights against that of the 
intruding organism, ami is oontimially renewed. On the 
malting floor the ^ound corns re.^ist the attacks of fungi 
far more Hucccssfully than tlic dead corns. But as soon ns 
one organism is dead, no tiirther jiroductiou of specific 
u’.humiik tiikcs place, ami auto-digestion of* the body by its 
own pt‘ptase sets in, providing foo I For the survivor, 'rrue 
resi>iaiicc is only found when the building up ami breaking 
down of the albumin are properly balanced iu siinultaneou.s 
activity. The intimate connection of these two processes 
suggi-sts tluit they are cfTected by one ami tlie same agent, 
e.g., by ilie reversible activity of the same enzyme— peptase. 

— J. F. B. 

Melibiasc [of Kca.v/] ; and Comparative Studies on 

Maltase, Invertasc, and Z/masc. A. liau. Wooh. f. 

Hrau., 1903. 20, [47 .S: 4S], 504 and 575-579. 

fnfluenec of (^liemitud Reagents on Melibiase and other 
Yeast Enzymes. — Washed, liottom-fermentatioa boer yeast 
was pressed ami tlum digested at the ordinary temperature 
for 29 hours with various clmmieal solutions; the yeast 
was separated ami its action was tested on solutions of 
melihiose, maltose, and cani‘ sugar. The enzyme melibiasc 
was destroyed l>y treatment of the yeast with solutions of 
the following substances : oxalic acid, I percent., sulphuric 
acid, 0*5 per cent , hydroclilotic acid, 0*9 per cent., caustic 
soda, 1 per cent., silver nitrate, 0*1 per cent,, mercuric 
chloride, 0*02 per cent.; alcohol at 95 pi;r cent, strength 
weakened the enzyme sonic wlnt, whilst a 4 per cent, 
solution of tartaric, r.cid liad no action. The miltiiso was 
destroyed by the action on the yeast of solutions of acetic 
acid at 1 percent., oxali<‘ mod, 0*5 per cent., lactic acid, 
I per Cent., tartaric acid, 1 per emit., Hul])huric acid, 0*5 per 
cent, livdrocldoric acid, 0*9 per cent., caustic soda, I per 
cent., silver nitrate, 0*01 per cent., mercuric chloride, 
0*1 per cent, 'riie invertase was de.stroyed by caustic 
soda 0*5 per ct*ur., silver nitrate, 0*1 per cent., aud was 
badly cripfiled by mcreiirie chloride, 0*1 per eeut. 'fhe 
other reagents, wlien used in the strengths specified abnve, 
were practically without elTect iipoti invertase. Tlie 
zymase was found to he very susceptible to the action of 
the reagents named, being destroyed by all in the Strengths 
given. 11 nee it is concluded that melibiasc is considerably 
more resistant to the action of eliemieals than maltase, but 
less n*si<tant than invertase. 

Efftcl of ! trying. — MG blase and maltase retain their 
activity well, when the yeast is thoroughly dried at the 
ordinary leniperatiire, and were found intact in a sample 
of yeast which had been pre.servei for nearly six years. 
When the yeast has been quite dried, it may be healed for 
several hoiir.s above lOO^t '. without destroying the melibiase 
and maltase. In the ca^e of invertase the complete 
removal of the moisture at theIowt*r temperatures is not so 
important, and ibis enzyme may be preserved in yeast 
which lias been heated too rapidly to preserve the activity 
of the iiielih ase and maltase. Zyrnasc is very sensitive to 
heat, and hence the yeast must be uried with the greatest 
care, if this enzyme is to bo preserved. 

Temperature at rchich the Enzymes arc destroyed. — The 
waslieil yeast was heated for 30 minutes with distilled water 
at various temperatures. Under these conditions the 
maltase was destroyed at 55'* C., the melibiase at 70° G., 
and the invertase at 75° (J. 

Temperature of Maximum Activity. — These experiments 
were conducted with expressed yeast cell juice, the relative 
extent of the hydrolysis being tested after 2 [ hours action 
at various temperatures. In the ease of melibiase the most 
favourable temperature is 50' G , in the case of maltase, 
40° G., and in the ease of invertase, 52° C. ^ 

Action of Proteolytic Enzymes. — The order of resUtance 
to proteolysis, whoa the yeast is caused to undergo auto- 
digestion, is invertase, melibiase, maltase, zymase. 

Occurrence of The general rule that bottom 

fermentation yeasts contain melibiase, whilst top fermenta- 
tion yeasts do not, is approximately true, but it was never 
meant to be applied to yeasta outside the <ipecies cerecUia, 
Wine yeasts and wihl y easts are mostly free from melibiase 
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The author has confirmed Lindner’s observations on most 
of the yeasts found to be exceptions to the general rule. 

— J. F. B. 

Malt; Studies in Kilning . G. Barth and K. 

Dinklage. Zeits. ges. Brauw., 103, 26| [37], 601 — 

606. 

Kiln Tmperaiure.— To measure the temperature of the 
iron floor of the kiln, a graduated galvanometer was con- 
nected up with a nickel wire soldered to the metal of the 
floor, and also with an iron wire similarly treated. The 
temperature of the hot-air flue and of the malt itself was 
taken in the usual way, and samples of the malt were drawn, 
at intervals, for analysis. 

Nitrogen Determinations. — The method adopted was that 
of Dinklage (see under XXllL, page 1.370), and the results 
gave an average of 1’6 percent, of total nitrogen referred to 
the dry matter in the malt. The soluble nitrogenous con- 
stituents fluctuate considerably in quantity, increasing during 
the withering process, and reaching the maximum when the 
malt is in the air-dry stage. Similar variations occur in the 
coagulable piir(tgenou8 matters. A possible explanaiioii 
offered is that, when the malt drops on to the lower kiln floor, 
the high temperature ( 1 45*^ F. ) of the metal plates causes some 
of the soluble albuminoids to coagulate, these decreasing in 
amount, whilst the percentage of non-cougiilablo nitrogen 
compounds remains almost, if not quite constant, for the 
first part of the time the malt is on the lower floor. 
Between the 9th and L^th hours — the malt temperature 
being 113° — 154° F. — the percentage of non-eoagulable 
nitrogen compounds increases progressively at the expense 
of the coagulable compounds. From this it is concluded 
that between these limits of temperature, a process analogous 
to peptoiiisation occurs, rcsuliing iu the formation of soluble, 
non-eoagulable albumin. Some part in this reaction is pro- 
bably played by the coagulable albumin in association with 
insoluble proteids. Above 1?6°F. the soluble and coagulable 
soluble nitrogenous compouuds continue to decrease in 
quantity as the temperature rises. In this case the dimi- 
nution of the total soluble nitrogen is largely influenced by 
that of the coagulable portion. 

Ileadg-fvrmed Sugars. — The Mason method (this Journal, 
1903, ] 061) was employed. The results showed a continuous 
diminution of reducing sugar throughout the kilning process, 
accompanied by an jncrea.se in saccharose which, however, 
remained constant b<*yond 176° F., being less readily 
caramelised at higher temperature than locvidose. The 
uufermeutable reducing substances remained nearly constant 
all through. 

Enzymic Activity. — Whilst the liquefuctive enzyme in 
malt will stand compariitively high temperatures, the 
diastase is crippled by two hours’ exposure to 190” — 
268° F., despite the small percentage of water iu the mult. 
The acrospiic continues to increase in length while the malt 
is on the upper floor of the kiln, hut as there is no accession 
of saccharifying pow«‘r, the phenomenon is probably due 
merely to an extinsion of the tissues rather than to actual 
growth.];^jj^ 

Extract and Wort. — With the attainment of high kiln 
temljcnitures, the colcui-depth and aroma of the wort begin 
to increase, but highly kilned malts gave opalescent worts, 
which furnished a less satisfactory coagulum when boiled, 
possibly owing to the alteration of coagulable nitrogenous 
substances in the final stage of kilning. Confirmation was 
afforded of the accuracy of previous workers’ observation 
that a diminution of about 1 per cent, of total extract is 
produced by kilning. The attenuation varied with the kiln 
treatment, and proved lower in proportion as high kiln 
temperatures diminished the saccharifying power of the 
malt, and therefore the quantity of maltose formed. — C. S. 

Malt } Points in regard to , A. 11. Ling. Brewers’ 

Journal, 1903, 39 , 526-~,527. 

During last season the author observed the exceptionally 
high extracts yielded by m^ts, and also the low diastutic 
powers, as determined by The Liotner method. The malts, 
however, possessed normal saccharifying powers. The author 
believes that the ready saccharification and high yields are 
to be. ascribed more to the condition of the starch than to 


OF CHEMICAL INDUSTEY. 

the amount and nature of the diastase. The determination 
of diastatic power, although valuable to the working 
maltster, may be misleading, for the normal diastatic power 
one year may differ largely from that of another. Some 
samples of malt were analysed the day after unloading the 
kiln, and again after storage. The numbers did not differ 
much with the exception of the diastatic powers, which 
showed a marked increase after storage : — 


— 

1. 2. ! .S. ; 4. 5. 

1 i i 

Diastatic power of sample from 

13-9 

lO'O lfj-6 1.^*4 

1 

20*0 

kiln. 




Diastutic power of sample aftcu- 

23*8 

22*7 ! 31-3 3.5*7 

' as*4 

storage. 


: 



The increase of diastatic power is accompanied by a 
general rise in the maltose-dextrin ratio of the worts 
prepared from the malts. It is well known that new malt 
does not give good results in the brewery, and that it is most 
satisfactory after it has been stored a few weeks, during 
which it becomes mellow. The author considers that the 
mellowing process is connected with an absorption of water. 

— J. L. B. 

Wild Yeast In fection through the Wood of the Fermenta- 
tion Tuns; Further Observations on . F. Sehou- 

feld. Woch. f. Brail., 1903, 20 , [49], 585—586. 

Of all the causes of wild yeast infection of beer, in the 
author’s experience, the wood of the fermentation tuns is 
by far the most frequent ; in no other pait of the plant is 
the infecting growth so vigorous and dangerous. For 
instance, in one case, a wooden vat, in which the hot wort 
was collected, was suspected, but turned out on examination 
to be perfectly sound, only a few badly nourished wild 
yeast colonies being found between the staves. On the 
other hand, the fermentation tuns, which had not been 
suspected, were found to be badly infected in places where 
the wood had become soft, as also were some pieces of 
lubber hose which had become “ perished.” It is a mistake 
to suppose that infection ca^mot reside in wood unless it be 
rotten and spongy, although such a condition Is the worst 
and most certain cause, the soft wood becoming saturated 
with M'ild yeast growth to a depth of 1 mm. and the cells 
of the colonies always being in a most vigorous and well 
nourished condition. It is quite exceptional to find colonies 
of culture yeast which have penetrated the pores of the 
wood ; this is attributable to the greater power of motion 
of wild yeast cells rather than to the larger size of the 
culture yeast cells. On the outer edge of the bung hole 
and in the bung hole itself the infecting wild yeasts are not 
nearly so numerous as inside the tun ; they are chiefly 
torula species, and generally have a starved appearance, 
being less virulent than the wild yeasts inside, lloso pipes 
are sometimes infected with the virulent, well-nourished 
wild yeasts, and sometimes with colonies in the same con- 
dition as those on the outside of the bung holes. Another 
frequent source of infection is to be found in the woo<len 
yeast-tubs ; for which reason, metal tuba are far safer to 
use.— J. F. B. 

Beers; Observations on the Chemical Analysis (f ■ 

Part //. A. E. Ling. Brewers’ Journal, 1903, 39 » 
[458], 478 — 479. (See also this Journal, 1903, 921.) 

Thr demand for light bottled ales is an increasing one, and 
the ordinary process of natural conditioning, in bottle, is 
I being superseded by artificial means. 'Ibese may 
divided into two systems. In the first the ale is allowed (o 
i develop condition naturally in specially strong casks, after 
which it is chilled, filtered, and bottled ; at the low tempe- 
rature the carbon dioxide remains dissolved in the beer at 
the ordinary atmospheric pressure. In the second of these 
systems, the ale is chilled, ariiflcially carbonated, filtered, 
and bottled. It is obvious that the ales required for 
j systems of the first class should be of the same type as 
those intended for the ordinary bottling process, since the 
condition is produced by a secondary fermentation. 
ales which are chilled and artificially carbonated arc- 
intended for quick consumption. The author points out 
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that there are limits to the particular type of ale fitted for 
these systems, and these limits can be conveniently fixed by 
his scheme of analysis (this Journal, 1903, 921). During; 
filtration of beer the smaller organisms tend to pass through 
the filtering medium, and frequently the proportion of wild 
yeasts and bacteria is high, with the result that the beer de- 
velopes disease. In chilled beers there is not the same risk as 
the chilling precipitates certain nitrogenous matters and hop 
resins, carrying with them the bacteria and other organisms. 
Iq the most satisfactory beers, the ratio of maltosi* to 
dextrin should not exceed 2 ; 3. A common mistake is to 
add priming to beer before bottling, to increase the palate 
fulness. When so treated, a mawkish flavour ofb n deve- 
lopes when the beer has been a fortnight in bottle. Some 
analyses of bottled stouts are given : — 



Piihiin .^tinit.s. 

j Loiidini .Stouts. 


(1.) ! 

(ti.) 

i (1.) 

(H.) 

Original gravity 

i lOST t 

107 t'l 

1072*2 1 

ior>!> 7 

Attenuation 

i UlU'-2 

1021 -7 

1 02*2 ‘S 

1020*9 

Absolute alcohol per cent, by 

G-00 

:>*ni 

0*20 

.')*1.S 

weight. 

Total acidity (acetic acid) 

1 0-20 

0“20 

0*1(5 

0*U 

Composition of Kxtraci. 



Fermented matter 

: (];pr> 

1 5S-7 

*7 

(5 

lVlalto.so (apparent) 

5- 1 

9-0 

12*1 

12*2 

PtiXtrin (apparent) 

: i(i*P 

lO'.S 

lt*l 

l.P I 

Ash • • 

ZM) 

2 -‘.I 

2*7 

2*2 

Otlier substances 

12 '.5 

tm; 

ir>* 1 

1 d * (5 


Hi' 


-J.L. K 

Mannitol i Production of , by Deleter iotts Ferments 

in Wines. P, Maze and A. Perrier. Ann. Inst. Pasteur, 
Sspt. 25, 1903; Ann. de la IJrasserie, 1903, 6, 

412- 450. 

Tiik experiments were conduqted with a ferment having 
the same physiological properties as (layoiv’s mannitic 
ferment, being capable of secreting zymase, a lactic 
diastase, and probably a diastase splitting up sugar into 
three molecules of acetic acid, lii presence of free 
levulose it forms mannitol, this product resulting from the 
decomposition of water an<l the combination of part of 
its elements with alcohol, to furnish acetic acid, whilst the 
rest transforms the levulose into mannitol. This peculiarity 
ranks the ferment along with that of Gayon, in a separate 
group which no doubt contains other members, those 
causing grea.siness and bitterues.s in wines being probably 
among them. Although the butyric ferments and other 
bacteria liberate hydrogen, the gas in such cases does not 
convert levulose into maunitol. These same ferments will 
decompose mannitol ; but though the excess of free 
hydrogen should react on levulose if a mixture of that 
substance and mannitol wtre present at any time during 
the fermentation, experiments made with a culture ot an 
amylobacter failed to reveal the presence of mannitol. Ihe 
conclusion formed therefore is that a localisation of diastatic 
^action occurs in iiiicro-organisins, the living cell hehaying 
like an organised laboratory, where the chemical reactions 
proceeding simultaneously are nevertheless independent of 
one another. — C. S. 

Alcohol} Synthetic . G. Arachequesne. Ann. de la 

llrasserie, 1903, 6, [17], 387 — 388. 

In the production of synthetic alcohol, carried out on a 
manufacturing scale at 8aiiit-Alban des-Vilhirs (Savo\), a 
mixture of metallic oxides and powdered coke is fused in 
the electric furnace, the product (“ ethylogene ”) furnishing 
ethylene when brought into contact with water. 'Um gas 
is collected and is passed through a series of large leadeii 
Woolf bottles charged with concentrated sulphuric acj . 
The resulting ethylsulphuric acid, on being gniduaii^r 
diluted with water and distilled, furnishes alcohol, together 
'''^ith smaller or larger quantities of ether, acetic acid an 
acetone, according to the care with which the operations 


arc conducted. The spent mass from the gas generators it 
returned to the furnace after lieing mixed with more coke 
dust ; and the sulphnrie acid is concentrated for use over 
again after purification to remove sulphouated and other 
compounds that would injure the flavour of the alcohol. 
The theoretical consumption of coke is 50 — 53 kiloi. per 
hectolitre of alcohol formed ; hut in practice it amounts to 
200 kilos., though this quantity will probably he reduced 
in the large recuperative furnaces in the courije of erection. 

-C.S.jj 

Mali; ihtermination of Soluble and Coagulahle Nitro- 
genous (-(nnpound.'i in — — . K, Dinklage. XXlII.,page 
1370. 

Starch Fiquefying Power of M(ilt and ether Diastatic 

Products ; Deierminatiou of^thc A. Vollak. 

XXIII., page 1370. 

Methyl Alcohol in presence of' ilthyl Alcohol / Detection 
of . L. 1). llaigll. XXIII., page 1370. 

KNai.isii Patent. 

eer Wort ; Coutin.ious J^rocess and Apparatus for" 

Purifying . E. Hoffman, Pfeddersheim- Worms, 

Germany. Kug. Pat. 1073, Jan. 15, 1903. 

Turn is a continuous process for filtering mashes. An 
endless series of filtering cells are filled in consecutive 
order niid the contents druined off by suction, the residue 
in each cell being removed automatically before the cell is 
charged again with niasb. fhe series of cells iTO passed 
in succession beneath a charging pipe conveying the mash 
and 11 sjiarge pipe for a second masli. 1 ho cells are hinged 
to facilitate discharge, and are provbied with perforated 
bottoms and a suitable filtering medium. Funnel-shaped 
discharge chambers are situated beneath the cells which 
lead to discharge pipes dipping into a common tank. 
Float valves are fitted at the top of the pipes in the 
discharge ehumhers to prevent the supply pipes becoming 
empty and to assure a suction upon the filtering cells. 

— J, lu II. 

XyiII.-F00DS; SANITATION: WATER 
PURIFICATION. & DISINFECTANTS. 

(A.)— F(30DS. 

Bread ; Fevmeulatiou of . C. Parent!. Boll. chim. 

i'armae., 1903, 42, 3.53; Chcm.-Zeit., 1903, 27, [93]> 
Hep. 301. 

vStakchy matters, dextrin, and substances prccipitable from 
aqueous solution by alcohol, and reducing sugar, were 
estimated in flour, and in the dough prepared from it both 
before aud after fermentation. Tlie quantity of starch was 
loimd to have, suffered no alteration by fermentation, but 
the reducing sugar was reduced to a trace or to nil (from 
2*31 loll- 13 per cent, was the average reduction in four 
experiments). The amount of (he sebstances precipitablo 
by alcohol increased, however (from 2*80 to 4 M 5^ per 
cent, on an average). By n prolonged washing of the 
unferuiented dougli, the gluten may be isolated as an 
elastic eontroctile mass ; a similar treatment of dough that 
has been fermented, however, leaves no noteworthy residue. 
Thc'^e results confirm Bolroux’s views that the fermentalion 
ot bread consists chiefly in the alcoholic fermentation of 
the siieur in the meal induced by the yeast added, and in a 
conversion of the gluten, which, in breaking up, produces 
soluble proteids. The origin of this converBion is to be 
found not in the yeast, but in an enzyme contained in the 
meal itself. Starches su( h as dextrin remain unchanged 
during the fermentation.— W. (t. M. 

United States Patents. 

Cenhifuml Liquid-Separator [Cream]. G. I^noerfelt, 
A«.4uor to Kochkuni, jun., and Ohisson, all of New York. 
U.S. Fat. 714,938, Nov. 21, 190.3. 

Thf bowl of the machine is provided with one or more 
k's arranged tangentially, wh.ch are connected w.th 
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cupR or chambers adapted to hold the liquid, so as to 
utilise the hydrostatic press ure due to the rotation of the 
howl. The hkim<milk escape consists of a tube extending 
from near the periphery of the bowl towards the centre, 
and provided at its inner end with two openings, one of 
which is nearer to the axis of rotation than the other. The 
outlet from the bowl consists of a contracted tringential 
nozzle, directed substantially opposite to the direction of 
rotation of the bowl. (See also U.S. Pat. 739,927 ; this 
Journal, 1903, 1121.)~R. A. 

Casiin ; Process of Preparing Fat-free. O. Kberliard, 
Ludwigslust. U.S. Pat. 745,097, Nov. 24, 1903. 

Si5K Fr. Pat. 321,490 of 1902 ; this Journal, 1903, 225. 

— T. F. P. 


Fbekoh Patents. 

Soluble Albuminates ; Preparation of . Soc. Bauer et 

Cie. Fr. Pat. 333,334, June 24, 1903. 


(^.)— SANITATION; WATER PURIFICATION. 
United States Patent. 

Oily or Similar Impurities from Water ; Method of 

Separating . H. T. Davis and K. Perrett, 

Lewisham, Assignors to Davis-Perrett, Ltd., London. 
U.S. Pat. 744,171, Nov. 17, 1903. 

The water to be treated is mixed with a suitable electrolyte, 
and electrolysed between metallic electrodes. The particles 
of oil are thereby made to adhere to luetullic particles from 
the electrodes, and can then be readily removed from the 
surface of the water. — L. F. G. 

French Patent. 

Sewage; Purification of . {^Filter- Bed^. F. Eichen. 

Fr. Pat. 333,400, June 20, 1903. 

Claim is made for the use of lignite-coke or peat -coke in 
the construction of filter-beds for the biological treatment 
of sewage. — V\^ P. S. 


SoLiinLE albuminates are prepared by mixing casein or 
other animal or vegetable albuminous compound or alkaline 
albuminate (95 parts) in aqueous, ethereal, or alcoholic 
suspension, with a 50 per cent, solution of disodium ' 
di.stearylglycerophosphate (10 parts), and evaporating to I 
dryness at the lowest possible temperature. In general, the i 
alkali salts of glycerophosphoric acid containing substituted I 
fatly radicals, e.g., mono^^tearvl-, monopalmityl-, dipalraityl-, ' 
monn-oleo- or dioleoglyccrophosphoric acid (for preparation, i 
see Hundeshageu, J. prakt. Chera. (2), pp. 28, 240), also j 
substituted hexite pho.'*phoric acids, e.g., munnito-, dulcito- j 
or sorbito-phosphoric acid (for preparation, see Pories and ! 
Prunier, J. Pharm. Chim. (0), pp. 15, 457, and Carie, Comptes : 
rend., 1903, 136, 300), are claimed for this purpose. 

—11. L. J. 

Milk; Process for Treating [/or ('hcescmmaking']. ' 

W. Cole. Fr. Put. 333,494, July 1, 1903. 

I 

The cream is separated from the milk, then rendered ' 
slightly acid and treated with a current of air for from 15 to i 
30 minutes at a temperature of 15 ‘5° to 26*6'^ C. It is j 
now added to the bulk of the milk and the mixture allowed 
to stand for 12 hour.«, when tie >nhey is drawn off as usual. 

— W. P. S. 

Milk; Treatment of . A Gaulin. Fr. Pat. 333,793, 

July 11, 1903. 

An apparatus is described for addling predetermined 
quantities of sodium hydroxide solution to milk, to 
neutralise the acidity and prevent curdling during the 
pasteurising process. The apparatus is also suitable for : 
adding measured quantities of acid to milk for the 
manufacture of casein. — VV. P. S. 

£ggs ; Process and Substances for Use in Preserving i 
. A. Pfaff. Fr. Pat. 333,505, July 1, 1903. 

See Eng. Pat. 12,8G7 of 1903 ; this Journal, 19o3, 960. 

—T. F. B. 

Alimentary Substance containing Lecithin and Iron ; 

Preparation of an . E. Lavis. EV. Pat. 333,540, 

July 3, 1903. 

Yolk of egg is treated with three times its weight of 
acetone. The insoluble residue is separated, pre.sstd to 
remove oil and some of the lecithin, and then again 
extracted with acetone. After removing the remaining 
free lecithin by means of u suitable solvent, the residue, 
containing combineil lecithin and iron, is dried. The oil 
and removed lecithin may also be separated as secondary 
products. — W. P. 8. 

Flour; Treatment of , to Purify it and Increase Us 

Nutrititive Value, ^ J. N. AIsop. Fr. Pat. 333,709, 
July 9, 1903. 

See Eng. Pat. 14,006 of 1903 ; this Journal, 1903, 1062. 

-I — T. F. B. 


XIX.-PAPER. PASTEBOARD, Etc. 


Paraffined Paper. Lux. l*apier-Zeit., 1903, 28, 
[98], 3528. 


For waxing, a thin moderately sized calendered paper is 
the most suitable. The material is applied to ooe siile of 
the paper by means of a roller revolving in a bath of melted 
wax, the extu^ss being removed by a “ doctor.” The 
” doctor ” consists of a pair of small 
eylind(‘rs so arranged that the paptu- 
in its vertical course passes ))etween 
them with only a slight deflection ; 
this arrangement is shown at g hi 
the diagram. The lower roll of 
the “ doctor ” is constructed of a 
polislied glass tube of 3 cm. dia 
meter, heated internally by steam ; 
this roll is situated at a distance of 
about 15 cm. above the waxing roll -, 
when adjusted at a greater distance 
the quantity of wax retained by the 
paper is increased. Finally, the 
paper is conducted over guide rolls 
and cooled. The waxing material 
is chosen according to the purpose 
for which the paper is intended. 
For wrapping groceries an odour- 
less, high-meltiug paraffin is pre- 
ferred, for fruits, &c., beeswax is 
frequently used on account of its 
aroma. — J. F. B. 




Rosin Sizing, C. Ilofman. Papier-Zeit., 1903, 28, 
[98], 3526—3527. 

Many papermakers employ the so-called “ white size ’ 
containing much free rosin because the colour of the paper 
may thereby be preserved whilst using a cheaper quality of 
rosin. The presence of much free rosin, however, causes , 
rosin specks in the paper and creates much loss and 
annoyance by the stopping up of the wires and felts. The 
author prefers to obtain a nearly white size by employing 
the paler qualities of rosin, combining these with a fairly 
high proportion of .soda, in spite of greater cost and the fact 
that it is necessary to use from 10 to 15 per cent, more of 
such size than of the darker grades. The stoppage of the 
wires and felts and the formation of froth on the machine 
can be prevented by increasing the proportion of soda in the 
size and by diluting the rosin -size to a concentration of 18 
grmi. of rosin per litre. It is advisable to test the size 
every time, before use, by pouring a litre of the milky 
solntioQ into a basin of water, stirring and allowing the 
mixture to settle for an hour. When the water ii poure<l 
4>ff, the presence of coarse ffaK'es at the bottom is a sure 
indication of subsequent trouble on the machine, as well 
of poor sizing. The fault may be remedied by adding, the 
size to the “staff” in the beater before the latter is fully 
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<;harged, aud allowing it to run round for an hour with the 
roll off the bed-plate, whereby most of the rosin flakes are 
beaten up. 'I'he alum solution shouhl never be added hot, 
and should not be stronger than Heaunic. One-half of 
the alum should be added about two hours after the size, 
und the other half about !20 minutes before the heater is 
discharged ; the presence of excess of alum should always 
be ensured by testing with litmus paper. l*apers sized with 
much free rosin are stated to deteriorate. The composition 
of the water has a very great influence on the sizing, 
chalky waters never giving such good results as gypsum 
waters. An increase of lime salts in the water is to be 
counteracted by increasing the proportion of soda in the 
t^ize. — J. F. B. 

English Patknt. 

Viscose ; Refining or Purifi/ing — — . 'fhe Viscose 

Syndicate, Ltd., and ('. F. Cross, London. Eng. Pat. 

21.030, Sept. 30, 1003. 

In order to separate cellnlosi* xantha<e in a form con- 
venient for washing, thereby eliminaling the alkaline h}'- 
jiroducts which aeeomputiy it in its erude solution, tiie latter 
is .lieated for one to two hours at .'dP ('. with <mnstant 
stirring, and is then treated with twice its weight of a .satu- 
rated solution of sodium bicarbonate, the separated solid 
being broken up hy agitation, and then v/ashed on a filter 
with bicarbonate solution, and also sodium .sulplilte. After 
ceutrif'iig.ilising, the cellulose is dissolved in strong caustic 
soda, thus re-tormiiig the viscose in :i purified form. A 
solution of sodium chloride and sodium t-ulphate is uslmI to 
prevent n‘-hydratiou and re-solution of the. product while 
under treatment. — (J. VV. McU. 


XX.-PINE CHEMICALS, ALKALOIDS. 
ESSENCES. AND EXTRACTS. 


Radio-active Substances [^Radium]. Mme. S. Curie. 
Chem. News, 10U3, 88, [2282], 8.j— 86 ; [2283], 97— Dl) ; 
[2285], 134 — 1.30 ; [228G], (45—147; [2287], ITiO - 
IGO; [2288], 169—171; (2289], 175—177 ; [229o], 
187—188; [2291], 199 — 201; [2292], 211—212; 

[2293], 223—224 ; [2294], 2r>--23G; [2295], 247— 
249; [2290], 239— 2Gl ; [2297] , 27 I— 272. 
Measurement of Intensity of Radiation . — The method 
consi.'-ts in measuring the conductivity ac<iuired liy air 
under the iiitluence of the radio-active body, 'fhe finely- 
powdered active material is spread over one disc of a plate 
condenser, which is coijnected to a source of high potential, 
and the current passing to the other disc, which is main- 
tained at the potential of the earth, is measured by mean.s 
of a quartz electric balance. With great dilferences of 
potential between the discs of the condenser, and with the 
discs a sufficient distance apart, a practically constant cur- 
rent is finally obtained, and this “ current of saturation ” or 
“ limiting current ” is taken as the measure of radio- 
activity. 


Material. 


Pitchblende from JohiinngcorKen- 

stadt 

Pitchblende from Joachimstlial. . 
„ Pribmmm .... 

„ Cornwallis .... 

Chalcolite 

Carriotile 

Metallic uniniurn (containing a 

little carlsm) 

Plack oxide of uranium, UjOj. . . . 

Ammonium urutiat« 

Uranium oxysulphido 

Potassium uranium sulphate .... 
Pborium oxide 


Thorium sulphate 


3’hic,kiics.s of 
buyer of 
Actlv;^ 
Matciial. 
mm. 


0'2r, 
o-co 
2 60 
8 '00 
6 '00 
0 * 2.1 


Intensity of 
bimitim; 
(’iiiTcnt. 
10-“ nmpiTC. 


Hli 

7*0 

HI 

ri) 

. 1*2 

0*2 

2*8 

2*0 

r.'i 

1'2 

0*7 


4-7 

y'} (mean) 

5 *.6 

O'H 


Radio-actiritg of Thorium and Uranium Compounds . — 
The foregoing values for the limiting current were obtained 
with some radio-active minerals and compounds of uranium 
and thorium, a condenser with discs 8 cm. in diameter, and 
3 cm. apart being used. In the case of uranium compounds 
the thickness of the layer has hut little effect, but with 
thorium oompoumis, on the other iiund, the action is only 
regular when a sufficiently thin layer (<?.</., 0*25 mm.) is used, 
whilst with thicker layers, the values for the limiting current 
are not only higher, hut also vary between two extreme limits. 
For 1 ‘xample, with a layer of thorium oxide, 6 mm. thick, the 
values varied between 3' 7 and 7 ‘3. These irregularities 
were due to the fact that in the casi* of thorium compounds, 
the radio-activity tlispersed in the space between the discs is 
considerable as eoinparod with the radio-activity of the solid 
j siihsiance, and, ns tlm eoiidenuer was open to the air, the 
least draught caused a change in the intensity of the current. 
The rays emitted by thorium are more penetrating than 
those emitted hy uranium ; also the ravs emitted by a thick 
layer of thorium oxiile are more penetrating than those 
emitted hy a thin layiT. Plie radio-activity of thorium 
and uranium coinpoiiuds is an atomic property, being 
proportional to the amount of the metal present. 

A>m’ Radioaetiee Rodtrs . — Three different strongly 
radio-active bodies have been discovered in pitchblende : — 
(1) Polonium, allied to bisinnth and f(3parated from it hy : 
(a) fraetiouil preciintutimi of the sulphides from hydro- 
cliloiic. acid solution ; (5) frmoional sublimatiou of the 
sulphides radio; (e) fractional precipitation of the basic 
nitrates. (2) lladium, allied to barium, and sepirated 
from it by fractional crystallisation of the olilorides from 
water, dilute alcohol, or water acodified witli hydroidiloric 
acid, or by fractional crystallisation of the bromides from 
water. (3) Aeliuium, allied to thorium, from which it has 
not iieen found possihle to separate it. Uadi urn is the only 
one of the three lu'w eleim uts which, op to the present, 
has been isolated in the form of a pure salt. 

I Preparation of Pure Radium Chloride. — ^The residue 
left after the extraction of tlni uranium from pitchblende, 
and cousistiug mainly of the sulphates of lead and calcium, 
silie;i, alumina, and iron oxide, together with smaller 
amounts of nearly all the other metals, is treated with a 
boiling concentrated solution of caustic soda, which dis- 
solves the lead, silica, and alumina. The iusoliihle matter 
is washed free from sodium sulphate and treated with 
hydrochloric acid. IVilonium and actinium pass into solu- 
tion and arc recovered, the former in the [irecipitate obtained 
with sulphuretted hydrogen, and the litter in the hydroxidei4 
precipitated by animoni i in the solution separated from the 
! $ulphid(>s and oxidised. Smaller quantities of polonium 
ami actinium also occur in the various waste liquors, &c., 
obtained during the process, and may be recovered. The 
portion insoluble, in hydrochloric acid is washed, boiled 
with a cDuceutraicd solution of sodium carbonab;, aud the 
insoluble carbonate-i formed are washed and dissolved in 
hydrochloric acid free from Hiil|)huric acid. The solutioa 
is tn ateil with sulphuric acid, aud the precipitate (yield, 

! 10—20 kilos, from I ton of ore residue), which consists 
i of the sulphates of Imrinm (together with radium and 
I calcium), lead, and iron, and a trace of actinium, is 
boiled with sodium carbonate solution. The insoluble 
carbonates are dissolved in hydrochloric acid, the lead 
precipitated as sulphide and filtered off, the filtrate oxidised 
by means of chlorine, the iron precipitated by ammonia 
and filtered off, and the filtrate treated with sodium car- 
bonate. The insoluble carbonates (of barium, calcium, 
and radium) are converted into chlorides, and the latter 
washed with pure concentrated hydrochloric acid, which 
dissolves the calcium chloride. The residue consists of 
barium and radium chlorides (yield, 8 kilos, from 1 ton of 
material), and has a radio activity 60 times as great as that 
of metallic uranium. The barium-radium chloride is dis- 
solved in distilled water, the solution heated to boiling, and 
then allowed to cool. When a certain amount of the salt 
has crystallised out, the liquid is decanted and evaporated 
to dryness. Tv\o portions, A and B, are thus obtained, 
of which B, consisting of the more soluble chloride, is the 
less active. The fractionation is repeated with each of the 
two portions, and the less active fraction of A is added to 
the more active fraction of B. The operations are repeated 
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with each portion, until a certain fixed numbt r 6) of 
fractions are obtained ; the most t^oluble portion will then 
have only an incouhiderable radio-activity, and w with- 
drawn from the proceea. In the next series of fractionations 
a new fraction is made from the most soluble portion, and 
the crystals of the lno^t active portion are withdrawn. In 
this way the activity of each li action is maintained prac- 
tically constant at about five times that of the next more 
soluble poriion. \\ hen the quantity of liquid to be decanted 
becomes small, water acidified with hydrochloric acid is 
added, the proportion of acid being increased as the frac- 
tionation proceeds ; towards the end it is only necessary to 
work with three or four fractious. When most of the inactive 
barium chloride has been removed, one fraction is withdrawn 
from one end, and another — the active chloride previously 
removed — is added at the other end. The fractionation is con- 
tinned until tiie crystals of radium chloride show a spectrum 
practically free flora barium lines. Radium chloride con- 
taining traces of barium chloride may be purified by 
dissolving in water, and precipitating by addition of alcohol, 
the barium chloride remaining dissolved in the slightly 
aqueous alcoholic solution. Crystals of pure radium 
chloride, like thoEo of barium chloride, are colourless, hut 
when a certain projiorticn of radium is present in the 
mixtd chlorides, the ciystals obtained have a yellow colour 
after some houis, verging on orange, and sometimes pink ; 
the colour disappears in solution. T he maximum degree 
of cukur is obiuined for a certain amount of radium 
present, and this fact is useful iu checking the progress of 
the fractionation. 

Aioinic Weiyhl of Jiaainni . — The mean of three deter- 
minations of the atomic weight of radium in a specimen of 
pure radium chloride was 225, assuming the element to be 
divalent. 

Characterisiicti of JRadivm Salts . — The chloride, nitrate, 
carbonate, and sulphate of radium resemble the corre- 
sponding salts of barium when fleshly prepared, but they 
gradually be cone colourtd. T hey are all luminous in the 
dark, and arc the source of a spontaneous and continuous 
evolution of heat. 

Badiation of the JSew Badio-Active Svlsfatices. — 'I he 
radiation of ladinm consists of three dill’erent kinds of 
rays ( 1 ) The o-ra}s, ferming the major part of the radia- 
tion, which are Aery slightly penetrating and are slightly 
deflected hy a strong magnetic field in the same mar nor 
as cathode rays, but iu the reverse direction. ( 2 ) The 
iS-rays, which are not ahtorhed so ruulily as the a-iays, ai d 
are deflected by a magnetic field in the same manner and 
direction as cathode lays. (3) The 7 -rays, which are 
penetrating, are unafl'ecitd hy llic magnetic field, and arc 
comparable to Rdntgen rays. The radiation ol polonium 
consists of a-rn 36 . IJianinm and ihirinm trait a- and 
) 8 -rays j actinium appears to Ubuve like radium. 'J he 
deviable iS-rays of radium aie charged with negative 
electricity. (Jn keeping a speciuicn of very active radium 
enclosed in a glais vessel for some time, aid then making 
a scratch on ihe glass, the rtport of an elettiic spmrk was 
heard, and sub^equcnl examination showed that the glass 
had been pierced by a spaik. The phenomenon is ct m- 
parable to the rupture of the glass of an overcharged 
Leyden jar. Radium traits rays which can be detected in 
air at a distance of several metres, and which are capable 
of penetrating great thicknesses of lolid matter; the 
radiation of polonium, on the other hand, is only propagated 
in air to a distance of a few (4 — 6 ) cm., and is readily 
absorbed. The radiation of radium remains unaltered even 
at the temperature of liquid air. Prolonged heating at 
high temperatures has the effect of temporarily lowering 
the radio-activity to a very considerable extent, but in time 
(about two months) the body becomes more active than it 
was before being heated. The radiation of radium causes 
ready condensation of supersaturated water vapour, and 
also facilitates the passing of an electric spark between two 
metallic conductors. 

Fluorescent and Bffninous Effects . — The rays emitted 
by radium cause fluorescence ot certain lubstences, e.g., 
barium platinocyanide, the salts of the alkalis and alkaline 
earths, paper, cotton, glass, &c. Phosphorcfcent zinc sul- 
phide is rendered extremely luminous. Diamonds become 


I 


phosphorescent, and may thus be distinguished from paste 
imitations, which are rendered only faintly luminous. All 
barium-radium compounds are spontaneously luminous. 
The lumino>ity of the dry, anhydrous halogen salts is easily 
visible in the twilight or by gas-light, and, in the dark, is 
strong enough to read by. Radium compounds lose much 
of their luminosity in damp air, but regain it on drying. 
The light emitted by very active products changes colour 
after several mouths, becemiug more vi<det and losing 
much of its intensity, but on dissolvirg the compound in 
water, acd obtaining it again in a dry condition, the original 
luminosity is restored. Solutions of barium-radium salts 
which contain a large proportion of radium, are also 
luminous. 

Evolution of Heat. — The amount of heat evolved is such 
that radium salts are maintained at a temperature l’h° C. 
higher than that of their surrounditgs. One grni.-atom 
(22.5 gims.) of radium gives rise in one hour to 22,500 
calories. 

Chemical Effects . — Under the iuflucuce of radium, glass 
is coloured, generally brown or viokt; the coloration is 
produced in the body of the glass, and remains after 
removal of the radinni. Pure salts of alkalis are coloured 
blue, green, yellow, Ike. Yellow phosphorus is converted 
into red phosphorus. Paper becomes brittle and scorched, 
and finally » number of holes aie product d. Ozone is 
produced in air in direct contact with radium compounds. 
Barium-radium chloride or bromide, on keepirg, slowly 
generates oxygen compounds of chlorine or bromine. A 
solution of a radium salt evolves h3drogeu. 

Induced -Substances which remain for 

some time in the vicinity of a radium compound, or more 
especially of a solution of a radium compound, themselves 
become radio-active, but, in general, lose their activity with 
comparative rapidity when removed. Certain compouuds, 
however, e,^., celluloid, paraffin, caoutchouc, &c., retain 
their induced radio-activity for from 15 to. 20 days. In 
the course of experiments on induced radio-activity, it was 
observed that a solution of a radium salt placed for some 
time in a confined space is no more active than pure water 
placed in a V( ssel in the same enclosure, when the equi- 
librium of activity is established. On removing ihe 
radium tolulion from the enclosure and allowing it to 
stand exposed to the air, the solution becomes nearly 
inactive, t ut it gradually regains its activity, if it be again 
enclosed in a stoiipeied flask. In making investigations of 
strongly radio-active products, special precautions must be 
taken against induced radio-activity. Dust particles, the 
air of the room and clothing all become radio - active, and 
the air also becomes a conductor. 1 he capacity of radium 
compounds of causing induced radio activity can be almost 
entirely desirt yid hy piolonged heating to redness, but is 
again restored by dissolving the compound in water, 
evaporating to diyness, and diying at 120^ C. 

Variatioiis of Activity of Radio-active Bodies . — Tlio 
radio-activity ot polonium diminishes with time. Ifadium 
salts, on the other hand, possess a pemianeiit radio-activity ; 
the activity inert a.'^es from ihe time ot preparation until 
it attains a limiting value after about one month, when 
it remains practically constant, even after many years. 

1 he variation of activity is in the opposite directiou in the 
case ol solutions of radium salts. A freshly prepared ** 
solution is veiy active, hut when left exposed to the air, it 
rapidly loses activity and finally reaches a limiting activity, 
which may be considerably less than the original. (JSec 
also this Journal, 19b0, 558, 785,861,937 ; 1901, 76,290, 
396, 625, 845, 1251 ; 1902, 76, 142, 196, 868,726,795, 796, 
994, 1301; 1903, 49, 322, 657, 854, 857, 928, 969, 1020, 
1146, 1212, 1810).— A. S. 

Radio-active Thorium. F. Zerbau. Ber., 1903, 36, 

[15], 8911—3912. 

G. F. Barker claims to have isolated radio-active thorium 
compounds from monuzite land from Brazil and from North 
Carolina. The author, with K. A. Hofmann, had previously 
shown (this Journal, 1903, 1146) that all minerals from 
which they obtained radio-active thorium compounds 
contained uranium, and that the thorium compounds from 
sources free from uranium (Sotersdal gadolinite, Norwegian 
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orLhite and yttrotantalito), were inactive. He has now 
examined samples oF monazite sand from Ihilvia, South 
Carolina, and Australia, and finds uranium in all of them, 
(0*038 and 0’04 per cent, in two samples). The thoriuin 
compounds from these sands were feebly radio-active, 
while the uranium prof>aration8 extracted from the sands 
acted as strongly on the electrosco})e us uranium oxide from 
pitchblende.- J. T. D. 

Rare Earth Metals ; Perfect Separations in the Scries of 

. G. Urbain and IT. Lacombe. Comptes ilmuI., 

1903, 137, [20], 792-791. 

In fractionally crystallising two salts, as a rule, only the 
less soluble or the more abundant can be obtaine«l pure ; 
at a certain concentration the two substances crystalllso out 
in the same proportions as those in which they exist in .solu- 
tion. If the salts bo isornorphous, however, each one of a 
series can ho obtained pure by a sutlicient numhtr of 
fractionations, and this is the process which hitherto has 
chiefly served for separations in the rare e.irtli scries, 
except in the case of cerium, the formation of the peroxide 
of w'hich has served as the basis of its separation. The 
existence of the intermediate fractious, however, has alwa}K 
been a source of trouble and of loss; and the authors have 
avoided this by utilising the isomorphism, with the doulde 
magnesium and rare earth nitrates, of the double nitrate of 
nnignesiutu and bismuth (this Journal, 1903, 1212)- Hy 
addinjr this salt to the double nitrates of samarium and of 
gadolinium with magnesium, for instanee, the fraetions 
consist successively of the salts of samarium, samarium aud 
bismuth, bismuth, bismuth and gadolinium, and gadolinium ; 
and by removing the bismuth from the mixed tractions by 
means of hydrogen sulphide, the whole of the samarium 
and of the gadolinium compounds present in the original 
mixture can be separately obtained. — J. T. I). 

(Jerium ; Separatio7i of , by rnmns of Polassitnn Per- 

manyanatc. C. K. Iloehm. XX 111., page 13G9. 

Kermes Mineral. J. Uougault. Comptes rend., 1903, 
137, [20], 794. 

No sufficient proof of the* existence of antimony trioxidi* 
in kerrues mineial Inis yet been given, and probably it doc.s 
not contain any. Sodium pyroantimoiiate forms a consider- 
able proportion of kermes. As tartaric acid extract.s 
aiitiit onions oxide from a mixture of antimoniou.s sulphide 
aud sodium pyroantimonutc, kermes mineral probably 
owes its therapeutic action to antimonious oxides formed by 
its reaction on the acids of the fetoinach. — J. T. I). 

Hydrocyanic Avid; Antidote for . Herlig. i^iidd 

Apoth.-Zeit, 1903, 216 ; Thariu. J., 1903, 71, 7 77. 

The author recommends hydrogen peroxide solution as an 
antidote for poisoning by hydrocyanic acid. Oxamide, 
which is stated to be harmless, is formed by the «liiect 
union of the two substances : 

2IICN + HjOn-NH.^. CO. CO. NHo. 

—A. S. 

Nicotine; Synthesis of . A. Pictet, Comptes rend., 

1903, 137, [-21], 860—862. 

Nicotinic acid is esterified, converted into amide, and from 
this by means of hypobromite is prepared )3 aminopyridine. 
The mucate of this base by dry distillation yields N-pyri«lyl 
pyrrol, (I), which by passage through a red-hot tube 
undergoes molecular change into a-pyridylpyrrol. The 
potassium derivative of this treated with methyl iodiile 
gives a methyl derivative ; methyl and iodine attach 
themselves at the same time to the nitrogen of the pyridine 
nucleus, but are removed by distillation Avilh lime, giving 
niethyUa-pyridyl pyrrol, (II), (Cuhours aud Etard’s i.sodi- 
pyridiue, Blanks nicotyriue). Thi.s substance yields with 
iodine an iodo-derivative, which is transformed by tin and 
hydrochloric acid into a dihydro-derivative, (III), (isomeric 
with Pictet aud Rotschy’s nicotelne; this Journal, 1991, 
SOI ). The dihydro compound yields with bromine a 
tetrabromide, which is reduced by tin and hydrochloric acid 


to a tetrahydro -derivative, identical with Pictet and 
Ilotscby’s inactive nicotine (IV) (this Journal, 1900, 
103.^,). 
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Piom this inactive ni<u)tiiic a tartrate WiS prepared which 
was rcTystallised from jilcolml till its melting point and 
sprcific rotation agreed with those of the salt from natural 
nieoiine ; this tirtrate, treated with sodium hydroxidt‘, gave 
an alkaloid identical in boiling-point. <leu8ity, and specifit 5 
rotation with natural nicotim*. ~J. '1\ 1). 


Spurlc'ine Sutphale; ( omy>(».v/7/on and Titration of . 

(’. Mourcti and A. VaUnr. J. Pharni. Chira., 1903,, 18 
[12], 51.W)16. 

SrAiMKiNE 8ulphut»> is iuev()-n)tat(^ry ; in aiiueoii.s .solutions 
at (‘.oncentrations between 3 Jind 6 per cent, tlie spocilie 
rotatory power, [a]j^ == -22*12" at 15'"— 30®C. When 
heated at KmPC. sparteine sulphate rapidly turns brown, 
with loss of water. Tn vacuo over sulplmric acid, it 
attains a constant weight with loss of 4 molecules of water 
of crystallisation. 'Die salt, however, really crystallise! 
with 5 molecules of water, as is shown by its analysis. 
Sparteine being a mon-iieid ba.se tow*ards phouolpbthalein, 
the .'iiilphatc, Cjslh.yNjH.jSO, possesses one free acid function 
M'itli that indicator, whi<di permits of an accurate volumetric 
titration with aipieous dccinormal solutions. — J. F. B. 

Cocaine ; Assay of Crude W. G arsed. XXIII., 

page 1370. 

Cod-liver Oil and its Adulterants. K. W. Mann. XII., 
page 1 3. 56. 

Urea; Eonnation of , by the Direct Hydrolysis of 

Lead Cyunate. .\. C. (’umming. Proc. Choin. Soc., 
1903, 19, [272], 274. 

liKM) cyanate i.s readily and (|uantitatively transformed 
into lead carbonate and urea by direct hydrolysis with 
boiling water: Pb((;N()),, 4- 2II.,U - l"bCO, -f CONalf,. 
This Balt, which is prepared by adding lead nitrate to 
potassium cyanate solution from which the carbonate has 
previously been removed by bariion nitrate, is fairly stable 
at ordinary temperatures and luav be washed with cold 
water until free from impurities. (See also John Williams, 
J. Chom. Soc., 1868,21, f»3.) 

English Patents. 

Psrudoionone ; Process for the Preparation of Hydrotised 

and its Hoviologues, and for their Transformation 

into Cyclic Kttones. H. H. l^uke, Ixinylon. From 
(diuit, Naef, & Co., Geneva. Eng. Pat. 705, Jan. 10, 

1 903. 

See Er. Pat. 326,982 of 1902 ; this Journal, 1903, 880. 

— T. F. B. 

Methylene Citric Acid; Manufacture and Production of 

. 11 . K. Newton, London. From Farbenfabr. vorm. 

P. Bayer & ('o., Elberfeld. Eng. Pat. 1579, Jan. 22, 

1 903. 

See U.S. Pat. 722,275 of 1903 ; this Journal, 1903, 439. 

-T. F. B. 
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Saccharin; Manufacture of . R. Barge, Stassfurt, 

Germany, and L, Givaudan, Geneva. Eng. Pat. 3563, 
Feb. 14, 1903. 

o-Toluknesulphonamidk is treated in alkaline or neutral 
Hohition with a quantity of a permanganate insufficient to 
oxidise the whole of the amide to saccharin, the manganese 
dioxide is filtered off, the unchanged amide is precipitated 
by neutralising the filtrate exactly, the solution is again 
filtered, and the saccharin precipitated by the addition of 
a mineral acid. — J. F. B. 

Colloidal Salts of .Heavy Metals. G. B, Kllis, London, 
From Chem. Fabr. von Heydtn Act. - Ges., Radeheul. 
Eng, Pat. 1U,1G8, 8opt. 5, 1903. 

Colloihal, soluble salts of the heavy metals, especially silver 
and nierciny, are prepared l)y carryinij out the usual “ wet ’’ 
methods of preparieg the insoluble salts, in pre.sence of 
colloidal organic compounds, e.y.^ albuminous tubstances, 
gums, and their decomposition products. The product 
IS extracted from the solution either by dialysing and 
evaporating at a low bmiperature or precipitating with 
alcohol. Colloidal mercuric salicylate is prepared hy 
adding a solution of 16 parts of sodium salicylate in 500 
pans of water to a solution of 27 parts of mcrcuri(; 
chloride in 2,000 parts {if water, to which lias been added 
a solution of 20 parts of albumin in 500 parts of water. 
Tlie resulting solution is dialysed and evaporated. The 
following colloidal salts are claimed : mercurous chloride 
(vsee U.S. Pat. 740,855 of 1903; this Journal, 1903, 1306), 
bromide and iodide, mi'rcuric salicylate and silver chromate ; 
the latter being prepared by adding silver nitrate to a 
solution of potassium bichromate containing albumin, See. 

- 'r. i\ B. 

United States J^atents. 

Mercurous Iodide; Soluble [Colloidal] . C. H. vim 

iioessJe, Assignor to Chem. Fabr. von He} den Act.-Gcs., 
Radeheul. U.S. Pat. 742,429, Oct. 27, 1903. 

See Eng. Pat. 19,163 of 1903, preceding this. — T. F. B. 

Silver Chromate [Colloidal]. C. H. von Hoessle, Assignor 
to Chem, Fabr. von Ileyden Act. -Ges., Radeheul. U.S. 
Pat. 745,843, Dec. 1, 1903. 

See Eng. Pat. 10,168 of 1903 ; in Eng. Pats, preceding. 

-T. F. B. 

French Patent. 

Diphenol-memo-carboxylic A ci d [ p- Hydroxypheuyl-salicylic 

Acid]j its Salts and Derivatives ; Preparation of . 

J. Fauie, Fr. Pat. 833,720, July lo, 1903. 

p-DiPHKNOL (75 grms.) is di.ssolvcd by agitation with a 
solution of caii.stic soda, the solution is warmed and carbon 
tetrachloride (60 grms.) is gradually added, 'J he mixture 
is boiled under a reflux coiidcnser for 150 hours. The 
unaltered carbon tetrachloride is then distilled off, the 
unaltered diphenol is precipitated by saturating the liipiid 
with carbon dioxide and the diphenolcarboxylic acid is 
extracted by means of ether after acidification. The pro- 
duct is purified by shaking the ethereal solution with a 
solution of potassium bicarbonate, and subsequently by 
conversion into the load salt. The acid crystallises from 
aqueous alcohol and melts at 225"' C. — J. F. B. 


XXI.-PHOTOGEAPHIC MATERIALS AND 
PROCESSES. 

English Patent. 

Reproducing Pictures [Catatype] ; Impts, in . O. Gros 

and W. Ostwald, J^pzig. Eng. Pat. 27,896, Dec. 17, 
1902. 

See addition, of Dec. 16, 1902, to Fr. Pat. 315,852, of 
1901 ; this Journal, 1908, 963.— T. F. B. 


I United States Patent. 

; Photographic Reproductive Process. E. Ortraanu, Detroit, 
I U.S. Pat. 744,223, Nov. 17, 1903. 

Sttpplk printing plates are prepared by immersing photo- 
i graphic dry plates in a solution of bichromate, exposing 
them to light and washing out the soluble bichromate, 
then developing in the usual manner. This bichromate 
: treatment is said to “ cause the emulsion to divide into two 
sets of divisions when exposed to light, one set impervious 
to water, and the other capable of development into an 
opaque stipple.’’ — T. F. B. 

French Patents. 

I Reproducing Pictures , ^'c. [Catatype] ; Process for . 

I O. Gros. Addition, dated June 23, 1903, to Fr. Pat. 

! 315,852, Nov. 12, 1901. 

I See Eng. Pat. 13,920, of 1903 ; this Journal, 1903, 1015. 

; — T. F. B. 

' Phoioyraphs in Natural Colours o« Paper ; Process for 
! Producing Permanent . H. Rtichel. Fr. Pat. 

393,372, March 20, 1903. 

j See Eng. Pat. 6356, of 1903 ; tlii.s .Tournal, 1903, 1256. 

— '1\ F. B. 


XXII.-EXPLOSIVES. MATCHES. Etc. 

Explosion of Nitroglycerin ; Circumstances attending an 

, which occurred in the Final Washing House of 

the Factory of the Cotton Powder Company^ Limited^ 

I at Uplees Marshes, Favei'sham, Kent, on Aug. 23 , 
1903. By Major A. Cooper-Key, H.M. Inspector of 
Explosives. 

Six hundred and fifty pounds of nitroghcerln, con- 
tained in the filter-tank, tvere involved in this explosion, 
which fonniid a crater 20 ft. in diameter and 6 ft. deep. 

I No one was present, the building having been locked 
j up for some 21 hours previously. In the final washing 
i house, the nitroglycerin is treated with a succession of 
I warm sodium carbonate solutions. During this process a 
I floeculent material, consisting mainly of lime and carbonate 
i of lime, and containing traces of nitroglycerin forms on 
, the surface of tlu^ wath water and some of this material, 

1 known technically as mud,” remains behind with the 
1 nitroglycerin. To get rid of this the charge is pa.sscd 
; through a layer of common salt on flannel. A small filter 
j was used in the same building for the purpose of extracting 
the nitroglycerin from the salt and flannels used in the 
larger vessels, and the “mud” collected from the wash 
water. The inspector triu^cs the explosion to the sjionta- 
^ iieouB decomposition of the “ mud ” left upon the filter-clotli 
; followed by the explosion of the few pounds of nitroglycerin 
I in the tank, which in turn communicated the explosion to 
the larger filter. A recommendation is made that filter- 
cloths should not, in future, be washed in the building' 
which contains the main charge of nitroglycerin. 

— G. VV. McD. 

Engli.sh Patent, 

Kneading and like Machines employed in the Manufacture 

of Explosives; Impts. in . Kynoch, Ltd., Witton, 

and T. J. Ashley, Stanford-le-Hope, Plsstx. Eng. J'at. 

456, Jan. 7, 1903. 

I The invention consists in feeding an inert ingredient of the 
i explosive, such as acetone or vaseline, into the kneading 
j machine through a narrow space provided between the 
: casing of the machine and the bearings, so that the materials 
j being kneaded in the machine cannot in any way have 
access to the bearings. — G. W. McD. 

Explosives ; Manufacture of . Kynoch, Ltd., Witton, 

and A. '1. Cocking, Stanford-le-Hope, Essex. Eog. Pat. 

457, Jan. 7, 1903. 

In the manufacture of explosives, such as ** Cordite MI),’’ 
containing a high proportion of guncotton (65 per cent.), 
danger arises during the hand-mixing and subsequent 
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incorporation in the kneading machines, because the 
proportion of nitro-glycerin is insufficient to moisten the 
whole of the guncotton. To miuiiniso the danger arising 
from this dry guncotton dust, it is proposed to dissolve tlie 
nitroglycerin in its own volume of methylated spirit before 
adding it to the guncotton, and thus a thorough wetting of 
the latter is obtained. 1’he acetone is added, as usual, iu 
the incorporating machine, but a smaller quantity will 
suffice. Any other volatile liquid ingredient, such as ether, 
benzene, or naphtha, ^ill also serve the purpose, provided ! 
it dissolves nitroglycerin, and does not gelatinize gun- 
cotton, and is used in sufficient proportiou to thoroughly 
moisten the guncotton. — G. VV. Mcl). 

Explosive Powder ; A New . N Sclinebeliu, Paris. 

Kug. Pat. 21,ii65,Oct. j, iyo.3. Under Internal. Conv., 
Oct. 30, 1902. 

One kilo, of potassium chlorate is dissolved in Ij. litres of 
boiling water, and to this is added } kilo, of starch. i 
previously dissolved in ^ litre of water, and also J kilo, of 
solid paraffin. After incorporation the mixture is poured : 
out on to smooth plates and broken up into grains or flakes 
of any desired size. — G. V\\ McD. 

United States Patents. 

P/iofiphorus and Sulphur ; Compound of f for ^ 

Matches'], and Method of Making Same. K. VV. Wheel- 
wright, Birmingham. U.S. Pat. 74.V,54t), Dec. 1, 1903. 

See Kng. Pat. 304.') of 1902 ; this Journal, 1903, 229. ) 

—T. B. 

French Patents. 

I 

Niirogltfcerin Explosive ; yl Gelatinized , and i 

Method of Manufacture. Soc, Dynamit Akt.-Ges. | 
vorraals Alfred Nobel et Cie. hV. Pat. 333,443, June 29, 
1903. 

The invention consists iu the use of carbohydrates wholly 
or partially soluble iu water (sugar, starch, dextrin, &c.), 
in place of the insoluble carbohydrates usually employed lu 
gelatin dynamite explosives. With a 30 per cent, nitro- 
glycerin composition the solulTle carbohydiates produce a 
plastic body capable of being worked in the cartridge 
machines, whereas the insoluble carbohydrates would give 
a friable and unworkable product. These soluble Ixxlies 
should be added to the nitroglycerin and collodion cotton 
at the commencement of gelatinizution. The following 
composition is given: — Nitroglycerin, 32 per cent. ; collodion 
cotton, 0*7 per cent.; dextrin, I.'j’.V per cent.; vegetable 
oil, 1 per cent.; araiuouiuni nitrate, 3.')*8 per cent.; 
ammonium oxalate, 3 per cent.; wood meal, 2 percent.; 
sodium chloride, 2 per cent. ; alum, .'j per cent. 

— (i. VV. MeD. 

Explosives ; Manufacture of . Soc. Anon, des Poudres 

et Dynamites. Fr. Pat. 333,.'j()‘i, July I, 1903. 

Claim Is made for the use of solid nitro derivatives of the 
aromatic series, such as hi- and trinitrotoluene aud benzene, 
in the manufacture of iiitro-glycerin blasting explosives. 
The addition of these botUes to nitro -glycerin lower.s its 
^freezing-point from -f- 8^C. to — 20'Hk, and renders the 
finished explosive (blasting gelatin, gelignite,^ &c.), less 
seiisilive to shock. — G. VV. McD. 


XXm.-ANALYTICAL CHEMISTRY. 

APPARATUS, ETC. 

TJnited States Patent. 

Analysing Gases ; Apparatus for . C. C. Tutwiler, j 

Assignor to the TJnited Gas Improvement Co., Phila- 
delphia, Pa., U.S. Pat. 744,132. Nov. 17, 1903. 

The apparatus comprises a burette, manometer, a gas , 
pipette, two double absorption pipettes with a common seal , 
and coonections fitted with valves for conducting gas into j 
either, and a four-way cock for establishing communication , 
between the various pieces of the apparatus.— L. F. G. 


INO RGANIC—QUANTJ TA T1 VE. 

Indicators; Theories of . .1, StiegliU. J. Amer. 

Chem. Soc., 1903, 25, [H], 1112—1127. 

The author consi<lers that, while O.slwald is probably wrong 
with regard to the change i)f colour, he has correctly 
defined the guiding principles of the proper theoretical 
treatment of the question concerning the varying sensi- 
tiveness of indicators to acids and bases. He then proceeds 
to deal with the ionisation aud chromophorio theories in 
relation to the chatige of colour and sensitiveness of 
indicators, and concludes that phcnolphthiilein and methyl 
orange act as a very weak acid aud a very weak base 
respectively in their quinoid forms, and that their weakness 
is ehietly due to the instability of the quinoid isom ts in 
the form of free acid or free base respectivel3\ 'I'he lack 
of sensitiveness of pbenolpbtbalein in the titration of a 
weak base like ammonia, atnl of methyl orange iu titrating 
a. Aveak acid like acetic acid, is attributed to the weaker 
(less ionised) condition of a weak acid or base iu fresence 
of its own s:ilts than in jmii* a(ineoiis golutions. 4'lms in 
litratinif amm'.nln with hydrochloric acid, the formation 
of ammonium chloride destrovs the red colour of phenol- 
phthalein h<'*ore the whole of the auimonia has bi'ciii 
neutralised, the h^droxG ions readily disappearing in 
presence of such an easily ionised salt. In fact, norneil 
ammonia is weakened fifty times more by a given quantity 
of ammonium chloride than by the e<}uivalent amount of 
hyilrocliloric acid.— C. .8. 

Metltgl Orange; Colour of Aqueous Sohitions of , 

and the Change produced by Acids. P. Vaillant. IV\, 
page 1343. 

(Carbon in Carbides; Determination of . F. A. .1. 

Fitzgerald and II. M. Jmomi.s. J'dectrocbein. Imb, 1903, 
1, [12], 410. 

0*2 — 0*5 oicM. of the carbide is mixed with 1 gnu. of cal- 
cined magnesia and a weiglit of sodium peroxide equal to 
10 - 1.') times that of carhidt' taken, and heated, in a nickel 
crucible of 30 e.c. cajiacity, until the reaction is complete 
(30 — 10 seconds). The product is dissolved in water, aud 
the carbon dioxide ilett rrnined by any methotl, correctioi^ 
being made for carbonate in the sodium peroxide. — T, F. B. 

Magnesium ; Volumetric Method for the Determination 

of . K. Jtupp. Arch. d»‘p Pharm., 1003, 24i, [8j, 

fiuH-filS. 

Tiik magne.'-ium is precipitated iu the usual manner as 
magnesium ammonium arsenate, a known volume of sodiniiv 
arsenate solution being added in excess, and the precipitate 
filtered off. The uncombined arsenate is then titrated 
iodometrically in the filtrate in the usual way. From the 
amount of arsenic acid consumed the ainouut of magno'jium 
pre.>^ciit is eulciilatcd. 'I'he mtdhod is said to have the 
advantage of greater accuracy tlnin the gravimetric deter- 
mination of the precipitated magnesium ammonium arsenate, 
and the necessity for correction for the solubility of that 
salt in the mother liquor is obviated. — J. 0. B. 

Anlinwuy ; Qnantilatire Determination of . L. A. 

Youtz. School of .Vlines (^larterly, 1903, '24, 407—421. 
Sec also this .loiirnal, 19U3, 711. 

The author finds that in the determinatiou of antimony by 
the llerroun-VVeller method (see this Journal, 1882, 203, 
517), the results, from some unexplained cause, arc 
invariably almost exactly 1 percent, (calculated as metallic 
antimony) too low, but are very concordant if the following 
conditions be observed. From 0*20 to 0*2.5 grm. of 
antimony is oxidised and dissolved by hydrochloric acid, 

1 c.c. of nitric acid and successive additions of potassium 
chlorate, in the absence of tartaric acid. 'I'lie solution is 
evaporated to 50 c.c., 15— 20 c.c. of concentrated hydro- 
chloric acid are added, and the whole is diluted to about 
700 e.c. Three or four grins, of potassium iodide crystals 
are added to the cold solution, and the iodine set free is 
Immediately titrated by standardised sodium thiosulphate 
solution. Id the course of the investigation it was foond 
that antimony is completely oxidised to antimonic acid by 
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nilric acid and potassium chlorate in hydrochloric^ acid | 
solution, in the absence of tartaric acid. (Compare Ktisek, ! 
this Journal, 1895, ft 13.) Antimonic compounds are com- i 
plctely reduced to the antimonious condition by boiling with ! 
sulphur dioxide in an open or closed vessel, by sulphur j 
dioxide and potassium bromide, and by potassium iodide in 
cold hydrochloric acid solution. — A. 8. | 

Ferro- and Ferricyanic Acids j Chemical Equilibrium ' 

beticeen . [^Detennination of Ferrocyanic Acid,] i 

M. Trud’homme. Bull. 8oc. Chim., 1903, 29 , [20], i 
1009—1010. 

On adding a solution of chromic acid (iCrO^: 2OOH2O) to ! 
one of potassium fcnocyanide acidified with sulphuric acid 
(2‘llK4FeC6Nrt : lOOHjO : 5H2SO4), a point is reached, 
before the ferrocjaiiic acid is Avholly transformed into lerri- 1 
cyanic acid, when a drop of the solution turns guaiacum- I 
paper blue. It is assumed that the ferricyanic acid, in 
producing the reaction, becomes hydrolysed into ferro- i 
cyanic acid and oxygen. As, however, the reverse reaction ; 
also occurs, chemical equilibrium will be represented by the | 
reversible equation : — 2ll3FtC,;N(. -v H20^2lLIfeCflKfi + ( ). j 
The relative velocities of the two reactions were determined j 
by observing the quantities of chromic acid respectively 
necessary, first, to oxidise a definite quantity of ferrocyanic ' 
acid to the point when the blue coloration of guaiaenm- 
]mper was produced, and, secondly, further to oxidise the 
acid until a drop of the solution placed upon common filter 
paper gives a spot which remains for a long time yellow 
coloured. They w'ere thus found to be in the ratio of 10 : 1. 

Ferrocyanic Acid Determination. — A drop of a solution 
of ferrocyanic acid placed upon ordinary, i.e., incompletely 
washed, filter paper, gives a spot w hich almost instantaneously 
becomes blue. A solution of ferric} anic acid, on the other 
bund, gives a yellow spot which gradually changes to 
green. This difference in behaviour is utilised iu estimating 
ferrocyanic acid, as follows : — A solution of u ferrocyanide, 
acidified with sulphuric acid (5 per cent.), is treated 
with a 5 per cent, solution of chromic acid until the 
guaiacum-paper test shows that the end of the reaction is 
near. The titration is, thereupon, continued, using common 
filter-paper for the indication of the end-point. As an 
excess of J of a c.c. of the chromic acid solution is required 
10 give, when a drop of the mixture is placed on the j)aper, 
a spot which permanently remains yellow, this quantity 
must bo deducted from the number of c.e. added. — F. B, 

Chlorides, Bromides, and Iodides; Determination of . 

8. Benedict snd J. F. Snell. J. Amer. Chem. Soc., 1003, 

25, [11], n;i9— 1141. 

The method proposed for determining chloiides, bromides, 
and iodides when present together, consists in first deter- 
mining the total halogens (in the usual way), and then the 
iodine and chlorine successively, the bromine being taken 
by difference. For the iodine determination, a quantity of 
substance containing not more than 0*5 grm. of iodine or 
0*15 grm. of chlorine, is dissolved iu water and made up to 
about 50 C.C., twice as much neutral potassium iodate as is 
requisite to react with the whole of the bromine and iodine 
assumed present is then added, the mixed solution is 
acidified with 4—5 c.c. of 30 per cent, acetic acid and 
shaken up with 30 — 40 c.c. of carbon bisulphide until the 
liberated iodine is all taken up. After separating the two 
(ortioDS by means of a wet filter, the carbon bisulphide 
extract is washed with cold water on the filter, and filtrate 
and washings are set aside for the chlorine determination. 
The carbon bisulphide solution is transferred to a beaker 
and covered with 20—25 c.c. of 75 per cent, alcohol, the 
iodine being titrated by stirring with sodium thiosulphate, 
without a starch indicator. For the chlorine determina- 
tion, the aqueous filtrate is treated with 5 c.c. of nN 
nitric acid, and boiled in a covered beaker till colourless. 
The excess of iodate is destroyed by a slight excess of 
potassium iodide, and the solution again decolorised by 
boiling, a little more %fs\d being added if necessary. Tl^o 
cooled liquid is neutralised with sodium carbonate, 
accuracy being secured by first adding calcium carbonate, 
followed by sodium carbonate solution until a precipitate 
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just forms. The chlorine is determined by titration with 
silver nitrate in presence of potassium chromate as 
indicator. — C. S. 

Iodine; Sejmratiou of , from Mixtures of Alkali 

Halides as Iodic Acid. Preparation of pure Iodine. 

H. Bnubigny and 1*. Rivals. Comptes rend., 1903, 137 , 
[23], 927— 929. 

In the authors* method for separation of the halogens (this 
Journal, 1903, 131 1), the bulk of the liquid to be evaporated 
before the chlorine and bromine can be determined is an 
inconvenience. The following method is less tedious and 
in many cases preferable ; — Add to the solution of the 
suits 0*5 —1*0 grm. of crystallised sodium carbonate, 
then add, very gradually, hot saturated solution of potassium 
permanganate, to permanent pink coloration, thus con- 
verting all the iodide into iodate. Add the requisite 
amouuts of water and potassium permanganate (this Journal, 
1807, G35, and 1898, 73), and when the latter is dissolved add 
the copper sulphate ; the condenser is now attached, and 
solution of the copper salt promoted by agitation, caused 
by passing a gentle current of air. When the copper salt is 
dissolved heat on the water-bath and distil off the bromine. 
Afterwards, change the condenser, add sulphuric acid diluted 
with an equal volume of water, and distil off the chlorine. 
To the remaining liquid add silver nitrate, reduce the 
iodate by means of sulphurous acid, add a little nitric 
acid, boil, and filler off the precipitated silver iodide. If 
only the iodine is to he determined, or if the sum of the 
chlorine and bromine is sufficient, tlie two may be removed 
at out*e by distilling in a current of air after adding sul- 
phuric acid and excess of permanganate. To prepare pure 
iodine, the chlorine and bromine present are removed as 
above, five-sixths of the liquid are neutralised by sodium 
hydroxide, heated to 100^ C. for some hours with excess of 
normal sodium sulphite, the sulphates and sulphites pre- 
cipitated by barium nitrate, and the excess of barium 
removed from the liquid by sulphuric acid. The remaining 
sixth of the liquid is treated with alcohol to reduce ilu‘ 
permanganate, and the excess alcohol is expelled by boiling. 
The filtered liquid, when cold, is added to the iodide solution 
just prepared, when the whole of the iodine precipitates, 
and can he washed, dried, and sublimed. — J. T, D. 

Tin, Commercial ; Analysis of . L. and G. Carapredon. 

Monit. Scient., 1903, 17 , 889. 

Lead, Iron, Manganese, Zinc. — 10 grms. of the metal are 
dissolved in a mixture of 10 c.c. , of nitric and 80 c.c. of 
hydrochloric acid, the solution is neutralised with caustic 
soda, and an excess of sodium polysulphide added. After 
heating on the water-bath for two hours and tht-n allowing 
to stand for 12 hours, the precipitate is filtered off, and 
washed with hot water coutaiuing sodium sulphide. Tbe 
precipitated sulphides are dissolved in hot nitric acid, 10 c.c. 
of 50 per cent, sulphuric acid added, the solution evaporated 
till white fumes appear, the residue heated with water, cooled, 
and the lead sulphate filtered off, washed with cold water 
containing 5 per cent, of sulphuric acid, dissolved iu hot 
I ammonium acetate solution, and the lead determined as 
; chromate. The filtrate is neutralised, 3 c.c. of hydrochloric 
acid added for each 100 c.c. of liquid, and any tin or copper^ 
; present precipitated by hydrogen sulphide. The solution 
' is then freed from hydrogen sulphide by boiling, cooled, 
j and 2 — 3 c.c. of bromine added, followed by excess of 
ammonia. The precipitate is filtered off, washed with boiling 
. water, and the iron and manganese separated in the usual 
i manner. In tbe filtrate, the zinc is precipitated by sodium 
I sulphide. 

Arsenic, Antimony, Copper. — 10 grms, of the metal are 
I dissolved in a mixture of 80 c.c. of nitric and 60 c.c. of 
i hydrochloric acid, the excess of nitric acid is expelled, the 
' solution made faintly alkaline with caustic soda, 50 grmt'. 
j of oxalic acid are added, and the whole is diluted to about 
i 750 c.c. Hydrogen sulphide is then passed for two hour" 
through tbe boiling solution, the precipitate filtered off and 
washed with water containing hydrogen sulphide and 
oxalio acid. The precipitated sulphides are digested with 
10 c.c. of caustic soda solution, and the copper in the 
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DSoluMe copper sulphide is determined. The solution is 
reated with 60 c.c. of hydrochloric acid and the arsen 'c 
ulphide filtered off, washed in the usual manner, dritd 
ind weighed. The filtrate is neutralised with caustic soda, 
0 grms. of oxalic acid added, and the antimony pre- 
ipitated by passing hydrogen sulphide into the boiling 
oluciou. 

m 

Sufphur . — 10 grms. of the tin are heated for 3—4 hours 
7ith 100 c.c. of strong hydrochloric acid, and the gas 
ivolved is passed successively into two Durand flasks, each 
lontaining lOi) c.c. of zinc acetate solution. 'Ihie zinc 
ulphide formed is determined by titration with iodine and 
odium thiosulphate solution. 

Pho!tphorus.-^l*25 grms. of the tin are dissolved in a 
oixture of 10 c.c. of nitric and 20 c.c. of hydrochloric 
,cid, the soluiion is evaporated, the residue dissolved in 
0 c.c. of hydrochloric acid, the tin precipitated as sulphide, 
he liquid diluted to 260 c.c. and filtered. 200 c.c. of the 
iltrnte(« 1 grm. of tin) are heated to expel hydrogen 
ulphide, treated with 10 c.c. of nitric acid, evaporated to 
.6 C.C., neutralised with ammonia, acidified faiutly with 
litric acid, and the phosphoric acid determined as phospho- 
nolybdate. 

Tungsten, Stannic Oxide . — 25 grms. of the tin are 
:igesrcdin the cold, with frequent agitation, with a solution 
if ferric chloride containing an equivalent of 40 grms. of 
ron, for 24 hoars. The heavy black powder wliicli rein iins 
indissolved is filtered off, washed with hot water faiutly 
cidulated with hydrochloric acid until free from iron, 
iried, calcined and ^veighed. It is then fused in a platinum 
rucible with 1 grm. of sodium carbnnate and 0*1 grm. of 
lotassium nitrate, the rna.ss dissolved in hot water, the 
olution acidified with hydrochloric acid, and evaporated 
0 dryness. The residue is treated with 25 c.c. of hydro- 
ihloric acid, filtered, and the filter washed with hot water 
.cidulated wilh hydrochloric acid. The precipitate is 
lissolved in ammonia, the solution evaporated to dryness, 
he residue ignited, and the tungstic acid weighed. in the 
lydrochlorie acid solution, the tin is determined as sulphide. 
C sample of commercial tin anatysed by the author eon- 
ained: copper, 0*01 2 ; iron, 0-5S; arsenic and antimony, 
races; sulphur, 0‘015; tungsten, 0*40; stannic oxi le, 
•040; phosphorus, 0*010; and tin (by difference), 
8 ‘94.3 per cent. — A. S. 

Nickel ; Ajialysi.s of Commercial . A. Ilollard. 

Bull. Soc. Chim., 1903, 29, [2^]? 1^73 — 1077. 

.'nK author recommends Ihe following method for the 
omplete analysis of nickel : — .'5 grray. of the metal are 
issulved in a beaker 6'5 x 18 cm., in 2.5 c.c. of nitric 
cid p ; 1), 10 c.c. of sulphuric acid are added, and the 
olution is evaporated till fumes are evolved, when it is 
iluted, and ammonia is added in excess of 2 — 3 c.c. The 
olution is now boiled, 25 c.c, of ammonia and a few c.c. of 
'ure hydrogen peroxide are added, and the solution is 
iluted to 300 c.c. ; the nickel, cobalt, and copper are 
pposited electrolytically by a current of 1 ampere at 

C.y using platinum electrodes, the cathode being of 
ylindrieal form, surrounding the anode, which is of wire 
> the form of a spiral. The liquid is filtered, and the pre- 
ipitate of ferric oxide dissolved in sulphuric acid, and 
cpreci pita ted by ammonia, the solution is added to the 
tiHin filtrate, and the whole is again electrolysed to remove 
Ite last traces of nickel. The solution remaining is filtered, 
»d the precipitate dissolved in dilute sulphuric acul ; the 
'>enic and antimony are precipitated by sulphuretted hy- 
rogen, and the filtrate reduced, made alkaline w ith ammonia, 
»d the iron deposited electrolytically, as before, at about 

C. ; since the deposit contains carbon, the iron must be 
etermined volumetricully. The solution from the electro- 
ysis 18 evaporated to dryness with excess of sulphuric and 
'trie acids, dissolved in dilute hydrochloric acid, and the 
mrainiutn precipitated by ammonia. Calcium is determined 
^ this filtrate by precipitation as oxalate, and determination 
‘ the oxalic acid in the precipitate by means of per- 
manganate. The filtra.te from the calcium determination 
' precipitated with sodium arsenate, and the precipitate of 


ammoTimm magnesium arsemite distilled accordincr to the 
method of Ilollard and Hertianx (this dourniil, 19iTi), 6()3). 
I he deposit of nickel, eohalt, and copper obtained by the 
first electrolysis is dissolved in dilute (1:1) nitric acid and 
the solution diluted to 300 c.c. and electrolysed hot, the 
copper being depositeil. The soliifion is evaporated to a 
^>'’Up, thiutedand made alkaline with potassium hydroxide ; 
the precipitate is dissolved in acetic acid, and 150—200 c.c! 
of a .50 per cent, solntioii of potassium nitrite are added, 
and the whole allowed to stand 12 hours. The preciiiituto 
iH dissolved 111 a mixture of I part of sulphiirie acid, 1 of 
water, ami 3—1 of hydroclilorii^ acid, evaporated till sub 
phurous fumes are evolved, and the cobalt deposited 
eleetrolytically. hot, as belore. Carhun, siilpliur, and 
sdica are determined as iisinl ; arsenic is determined by 
the Ilollard and Ucrtiaiix method, and aiuirnony in the 
residue Irom the arsenic determination by distilling with 
zinc ehloridc and hydrochloric acid, and determinin*'- the 
antimony in the distillate by electrolysis. T. F. B. 

Electrolytic. Separation of Metals ; [nfluence of Gases on 
— [Separation of Nickel from Zmc.] Ilollard and 
Bertiaux. Comptes rend., I'jOd, 137^ [21], 853— S55. 

Title successive dei»osition of metals from solution by 
variation of tdie eh-ctrode- potentials is in many cases 
impracticable because, in consequence of the high resistance 
of the hath and the low allowable excess of K..\I.F. over 
the poIari«iation limit for fht‘ metal concerned, the possible 
current is so small, d'his high resistance is 1 irgely duo to 
the evolution (»f hydrogen ami oxygen at the electrodea, 
and hy suppressing (his evolution, many separations hecornc 
possible which otherwise cannot ht* carried out. In the case 
of niekid and zinc, the pnxa-ss is as follows : — To the 
Rulpliates (about 0*25 grin, of nickel) add 10 grins, of 
ammonium sulphate, 5 grms. of mugnesium sulphate, 6 c.c. 
of saturated solution of sulphur dioxide, and 25 c.c. excess 
of Hiniimnia of sp.gr, 0‘9U1. Make up to 300 c.c., and 
eloctroly>e at 90'^ C. (not below) witli a current of 0‘1 
ampere. Aft^'i four hours lest a sample (1—2 c.c ) of the 
ha'h for nickel with ammonium snljihide, and continue the 
electrolysis for au hour after this test has shown the 
absence of nickel. — ,1. 'F. I). 

Cerium ; Separation of , by means of Potassium Per- 

mangavate. C. K. Boehm. Zeits. angew. Cbem , 1903 
16 , [dTJ, 1129—1132. 

Stolha's method of determining <*eriiim by means of zinc 
oxide and perniaiiganafe gives nvsults too high, if they be 
calculated from t'fie equivalence of nioleirular weights of the 
substanci's ; but it gives coiistaiit results, and can he safely 
used if the zinc oxide be thoroughly ignited in the first 
place, and the permanganate solution be standardised 
against a cerium solution of known content. It is not 
adapted, however, for the seimratioti of cerium from its 
congfin rs and the jireparatlou of pure cerium compound^'-, 
because of the difficulty of getting rid of the zinc. The 
author siilistitutes sodium hydroxiile, and proceeds as fol- 
lows: — In small portions of the solution the amounts of 
sodium hydroxide atid of permanganate recpiired to pre- 
cipitate the cerium are approximately detcu tnined, and then 
the onlculated quantities are separately dissolved, and the 
solutions added to the hot cerium solution. After boiling, 

I a test sample is filtered off, the exce.ss of permanganate, if 
I any, dc^tr(»yed by alcohol, and the colourlebs solution 
j tested for cerium ; if necessary, small additions of sodium 
hyilroxide, permanganate, or both, are made to complete 
I the precipitation, lii separating cerium hy Auer’s method, 
it is ditlicult to precipitate the Iasi portions ; the addition 
of permanganate at once effects this, and cerium-free 
filtrates are readily obtained. Crude cerium carbonate is 
worked up hy dissolving in sliglit excess of nitric acid, 
heating to separate silica, neutralising the filtrate with 
cerium carbonate, and precipitating by adding the calcu- 
lated quantities of per»naiiganate and of the crude carbonate, 
or, better, of permanganate and of sodium or potassium 
hydroxide or ammonia. The precipitate, after thorough 
washing, is treated with cold dilute nitric acid (10~20 per 
cent.), which extracts any co-precipitated oxides and hut 
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little cerium, and is then fractionally extracted with 8uc> | 
cewive quantities of hot concentrated nitric acid, the purest i 
ceritim being the last fractions. All the manganese remains j 
undissolved. To the cerium nitrate solutions ammonium j 
nitrate is added, and the double nitrate crystallised. 

— J. T. I). ! 

ORGANIC^ QUA LIT A TI VR, 

Methyl Alcohol in presence of Ethyl Alcohol ; Detection of 

L. D. Haiffh. Pharm. Itev., 190d, 21, Chem.- 

Zeit., 1903, 27, [9^]. 

Thk author has modified Prescott’s test (Pharm. Arch., 
190.3, 4 86), applvinff it as follows : — 1 c.o. of the alcohol 
to be tested is diluted to 10 c.c. with distilled water in a ' 
test-tube ; if the sample is already dilute, a correspondingly I 
larger quantity than 1 c.c. is taken. The test-mhe is | 
placed in a beaker of cold water, and a spiral of copper j 
wire about 3 cm. Inns is heated to redness, and plunpd j 
into the dilute alcohol for a moment, after which the spiral 
is removed and dipped into water. This process is repeated 
some five or six times, in order to oxidi.^e most of the 
alcohol. The contents of the test-tube are then filtered 
and boiled gently until the smell of acetaldehyde has 
vanished, or nearly so. The solution is then cooled, 
and transferred to a white porcelain dish, and 5 drops 
(»f alkaline phloroglucinol solution are added. If methyl 
abmhol had been present in the alcohol initially, a clear red 
colour will now appear, and will last for two or three 
minutes. A slight reddish coloration may he noticed, even 
if only ethyl alcohol had been present, but this colour would 
be very transient. — W. G. M. 

OBQANIC^QUANTITA Tl VE. 

Malt; Determination oj Soluble and Coagulable Nitro- 
genous (impounds in . Th. Dinklago. Zeits. ges. 

Brau., 1903, 26, [36], .58.')- 587. 


^0-2 per cent, solution or extract. 10 c.o. of the starch 
pasre are measured out into each of a series of test-tubes, 
correction having been made for the quantity of pastt? 
which adheres to the sides of the pipette under standard 
conditions. The test-tubes are then heated on the wafer 
bath at 4o'^ C., and the diastatic solution is a-lded tO; each 
of the tubes in increasing quantities. Each tt^e is 
thoroughly shaken, and the whole series is heated at ;i 
temperature of 37*6° C. on the water-bath for 30 minutes. 
The tubes are then treated each with a certain number of 
drops o.f strong caustic potash solution. In those tubes in 
which nnliquefied .starch is still present, the drops of alkali 
will fall to the bottom, retaining their rounded form ; hut in 
those tubes in which the starch is fully liquefied, the drops 
of alkali will be dispersed in their faU. A still sharper test 
is obtained by adding a drop of phenolphthalein to each 
tube, and slowly inverting it once and back again whilst 
closed by the finger. In the presence of search paste the 
red coloration is developed in uneven patches, whereas if 
the starch be fully liquefied, the coloration takes place 
uniformly at once. In order to determine the quantity of 
diastatic solution which should form the mean of the serie.s 
chosen, a preliminarv experiment should be made by causing 
one part of the duistatie material in the form of a 2 per 
I cent, solution, as used for the determination of diastati(.* 

I power, to act upon 7*5 times its weight of starch in the forju 
I of a 3 per cent, paste at 37’f)°C., until a thermouietc'r 
I placed it) the ilask becomes distinctly vi-^ihle ; the tinn' 
i required for this re.'iction to take place is then noted. On 
I the assumption that the quantity of starch liquefied is 
I roughly proportional to the time required, the volume of 
i 0*2 per cent, diastatic solution which will liquefy 10 c.c. of 
starch paste in 30 minutes can be calculated and used for 
j the middle member of thi* series of test-tubes, the otlicr 
i members receiving more and less respectively. Determina- 
! tions have shown that there is no relation between tin* 
.starch liquefying and the saccharifying powers of malt; 

' when the latter is deficient the former may frequently be 
high. The starch liquefying power shows itself to be mf)re 


The following modification of Laszczynski’s cold extraction 
method is recommended The malt i.s crushed fine, and 
extracted with cold water, for two hours, at room tempera- 
ture, risk of autodigestion in the extract being thus reduced 
to a'minimum. The solution is afterwards filtered, and the 
soluble nitrogenous compounds are d^^termined in tho clear 
filtrate. Another portion of this latter i.s boiled for some 
time, and the percentage of coagulable nitrogen'>us com- 
pounds is determined. This method is considered to 
harmonise better with brewing practice than does boiling 
the extract under pressure ; though there is possibly some 
connection between the nitrogenous bodies that coagulate 
at temperatures above 212° F. and the sediments thrown 
down by pasteurised beer. The largest proportions of both 
soluble and coagulable albumin are furnished by malts of 
the Pilsen type (mean value, .31*8 and 24*5 percent.), 
Vienna malts being second (29*5 and 25 per cent), with 
Munich malts third (26*9 and 21*4 percent). The similar 
method of curing the first two is held accountable for their 
comparable quality, the finishing-off temperature being ap- 
parently the determining factor. A number of Munich malts 
with defective break gave much lower figures than those 
cited, the mean being 26*6 and 20*2 per cent, respectively. 
Hef erred to dry matter, the coagulable soluble nitrognn in 
a number of normal dark malts averaged 0*103 percent., 
whereas the abnormal samples gave only 0*091 per rent. 

— C. S. 

Slareh Liquefvi'ng Power of Malt and other Diastatic 

Products; Det^nd nation of the . A. Poliak. Woch. 

f. Brau., 1903, 20, [49], 595—696. (See also this 
Journal, 1908, 826.^ 

Fob many technical purposes a deficient saccharifying 
power may be compensated by a high liquefying power. 
The author defines the liquefying power as the number of 
parts of starch whiflf are fully liquefied by one part of the 
diastatic material in 30 minutes at 87*6® C. The deter- 
mination is made with a 3 per cent, paste prepared from 
arrowroot, allowance being made for the moisture and ash. 
The malt or other substance is made up In the form of 


resistant to adverse influences than the saccharifying 
power. — J. F. B. 

Cocaine; Assay of Crude . W. Garsed. 

Pharm. J., 1903, 71, 784—791. 

I Tiik author’s work was divided into tho following sections : — 

! (1) Alkaloids of crude cocrtine, viz., cocaine, cinnamyl- 
i cocaiue, truxilline, and tropaconaiiie : (a) Behaviour towards 
i reagent-* in aqueous solution; {b) ^Solubility in organic liquids : 

! (c) Oxidation experiments with potassium permangtiiiale. 

; (2) Hydrolytic acid prnduct.s of the four coca alkaloid.s, 

! wiz., benzoic, cinnamic, and triixillic acids : («) Oxidation 
experiments with pota.ssium pennanganate *, (6) Kxperi- 
I ments on the absorption of bromine; (c) Steam distillation 
exp-riments; (d) Solubility experiments; (e) Assay of 
mixtures of the acids ; (/) Hydndysis of the a'kaloids; 
(y) Assay of crude cocaine. Two methods, based upon the 
experimental result.s obtained, have been devi.sed for the 
assay of crude cocaine, of wh’ch the following is the one 
preferred, although the results for cinnamyl-oocaine are 
probably too high. The orudu alkabdd is dissolved in 
sulphuric acid, and oxidised by potassium permanganiiiPi 
solu'ioD, Excess of ammonia is then added, and, without 
filtering, the unoxidised aikaloids are extracted with ether. 
The ethereal solution is evaporated, and the residue 
weighed, the loss of weight giving the amount of ciniiainyl- 
cocaine. The residue is then dissolved in excess of 
N/IO alcoholic, potash sobition, an equal volurafe of water 
added, and the solution heated gentlv on the water-bath lor 
half an hour in a small flask fitted with a cork and condensing 
tube. The alcohol is next expelled by evaporating thu 
solution to a very small bulk, the residue diluted with w uicr 
to about 10 c.c., and washed with 10 c.c. of ether. A 
slight excess of standard acid i* then added, and the ben^oio 
acid (from cocaine) and truxillic acid (from truxillh'^) 
are separated by taking advantage of the insolubility oi the 
latter in water. The amount of each acid is determined hy 
titration with N/10 alcoholic fmtash solution, and from th« 
weights obtained the quantitie.i of cocaine and truxiihne 
are calculated. By this method the follo#ing results wvr? 
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obtained with specimens of crude cocaine from Tnixillo and 
Java coca leaves : — 


Alkaloids from 
Trnxillo ("oca. 


Alkahads from 
Java Coca. 


Crude alkaloid taken O’l.HO g; in. 0'2(il0grnu 

(Inn. r<‘rccTi(. (Inn. Percent 

Truxilline 0*()‘2S() 18*2 Onict k-i 

Cinnamy 1-coca, ine OMmfi 23*1 

Cocaine O'OSOO ! C2M) (I'OHO 37 o 

'rolal 0 1 130 03-3 0-102S '*(5 I 

—A. S. 

XXIV.-SCIEMTIFIC & TECHNICAL NOTES. 

Argon; New Method of Preparing . H. Moissan 

and A. Rigaut; Comptes rend., 1903,137, [2()J, 773- 
777. (See also Ram.say and Travers, Proe. Hoy. Soc 
1899, 64 , 113—192.) 

In this method the property, possessed by metallic calcium, 
of combining with nitrogen and with hydrogen to form 
compound.s not dissociated at a red heat, is utilised. The 
operations are as follows ; — 1. Atmospheric air is deprived of 
its oxygen by passage over red-hot copper. 2. The nitrogen 
so obtained is passed again over red-hot copper, then over 
sulphuric acid pumice and solid potassium hydroxide, i 
finally over a red-hot mixture of quicklime and metallic ! 
magnesium. After the traces of hydrogen evolved by these j 
last materials have escaped, the gas is collected in a rubber ' 
gas-bag (collectiou over water is too wasteful, owing to I 
the solubility of argou). From 100 litres of nitrogen are I 
obtained about 10 litres of gas containing 10 per cent, of | 
argon. 3. The gas from the hag is passed slowly over red- 
hot quicklime and magnesium, then over red-hot copper 
oxide, through sulphuric acid and potassium hydroxide 
tubes, and finally into a glass reservoir over mercury. This 
operation is carried out with the aid of a mercury pump, 
which first exhausts the whole apparatus, then aspirates 
the gas over, and transfers it to the collecting reservoir. , 
The volume is now reduced to about 1,100 c.c., aud the gas ' 
is argon contoiniug 5 — 10 per cent, of nitrogen. 4. This 
gas is now slowly passed through two red-hot tubes, the | 
first containing quicklime and magnesium, the second three ! 
or four nickel boats filled with metallic calcium. The ' 
exhaustion of the aj)paratu«, and the collection of the ■ 
residual gas (in vessels previously rinsed out with argon) 
are carried out as in Speration 3. The gas is speetro- i 
seopically pure argon. The apparatus requires a good deal 
of space, aud is very laborious to set up ; but, once it is 
installed, two operators can produce about a litre of argon 
per 12 hours. — J. T. D. 

# 

Manganese as a Metallic Ferment ; Stimulating or Para- : 

lysing Influences on. . A. Trillat. Comptes rend., 

1903^ 137, [22], 922—924. | 

Thk action of manganese salts (chloride, sulphate, acetati;) ; 
in small quantity in effecting the oxidation of sola- | 

* tions of gallic acid and similar substances was studied, i 
the solutions being so weak as to imitate physiological ; 
media, in the transformations of which manganese com- 
pounds have been shown to play a part. Manganese salts 
in neutral or faiutlyacid solution produced but slight effect, 
but were much more active in presence of alkali (cor- 
rections were made for the effect produced by alkali alone). 
Within limits, the acceleration of the oxidation is propor- 
tional to the amounts of alkali added ; when the amount of 
alkali is constant, increase of manganese salt has at first 
an accelerating influence, hut beyond a certain amount has 
a retarding or paralysing effect. In presence of traces of 
alkali, even infinitesimal amounts of manganese salt have 
a sensible oxidising action. As with diastatic actions, the 
progress of the oxidation may be stopped or retarded by 
the presence of certain substances in quantity too minute 
for the effect to be ascribed to their direct chemical action. 

-J. T. D. 


Bismuth Sulphide tvilh Silver Sulphide and with Antimony 

Sulphide; Melting Points of Mirtures of . H. 

IVIabon. Comptes rend., 1903,137^ [22], 920 —922. 
Bismuth Sulphide and Silver Sulphide,— The m. pt. 
curve is a series of straight lines, joining the following 
|) 0 mt 8 : — 


Silver Sul, j IVleltmir Point. 
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The minimji are the m. ,)ts. of two eutectic mixtures, 
the maximum corrc'spon Is to Ag.>S.4 IliS, and the point 
oi cliange of .slope to Ag.,S.2 HiS. 

Bismuth Sulphide and Antimony Sulphide,— la this 
curve there are no maxiin.i nor iniuiina ; only two points 
ot ehange of slope 
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The two points of ehange. of slopi^ correspond to tho 
mixtures or compounds, 3HiS.Sb..S., and HiS.iSbjSg. 

— J. T. D. 

Arid Salts of Monobasic Acids. 11. (]. Farmer. Proc. 

Chem. 8oc., 1903, 19, [272], 274. 

Thk substituted benzoic acids have the general property of 
forming salts containing 1 mol, of the free acid to 1 mol. of 
neutral salt. The potassium and ammonium salts were 
taken as typical, anil the acid salts of benzoic acid and its 
methyl, hydroxy-, bromo-, and nitro-derivatives were ex- 
amined. These substances form well-defined, crystalline 
compounds, which do not undergo any change at the 
melting points of the free acids ; they are not affected by 
inert solvents, but are at once de,compo.scd by water. 
Experiments on the ratio of distribution of the acids 
between benzene and aqueous solutions of their normal 
salts showed that these acid salts do not exist to any 
appreciable extent in aqueous solution. In alcohol, on the 
other hand, the dissociation is only partial, as was shown by 
molecular weight determinations at the boiling point. 

Flowing Crystals. U. Scheuck and F. Fichwald. 

Ber.,’ 1903, 36, [15], 8b73— 3877. 

Thk authors and J^sdimann have previously described as 
“li<|uid crystals” the peculiar, turbid, doubly-refracting 
melts obtained from p-azoxyanisol. Itotarski contends 
(Ber, 1903, 36, Sl 'iS) that the melts thus described are 
emulsions of ;>-azoxy- aud p-azoanisol, and that “liquid 
crystals ” do not exist. The authors now show that 
p-azoxyanisol may he entirely freed from p-azo-anisol by 
means of concentrated hydrochloric acid, and that the 
purified p-azoxyanisol so obtained still shows the same 
phenomena on fusion. — E. F. 

Carbohydrates; Action of Hydrogen Peroxide on — in 
the presence of Ferrous Sulphate. R S. Morrell and 
J. M. Crofts. J. Chem. Soc.. 1903, 83 , 1384—1292. 

The authors have previously shown (J. Chem. Soc., 1899, 
76,786; 1900, 77 , 1220; this Journal, 1902, 506) that 
by the action of hydrogen peroxide, in the presence of 
ferrous sulphate, on glucose, d-fructose, mannose, arabi- 
nose. rhamnose, and several other sugars, osones are formed. 
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and these were identified by the osazonea formed by the 
action on them of phenyjhydrazine, and, in the case of 
arabinose, of pbenylmethylhydrazine. They have now 
tried the action of other eubatituted hydrazines on the 
osones, and have succeeded in isolatinfif p>bromophenyl 
arabinosnzone, meltin^^t 171° C. with decomponition, 
p-bromophenyl-rhamnosazoue, melting at 215° C. with de- 
composition, and rhamnoaC'p-bromophenylhydrazone, melt- 
ing at 167° C. with decomposition. By the action of 
phenyl benzylhydrazine on rhamnose, no osazone nor hydra- 
zone was produced, but probably a ketohydrazide. Besides 
the osones produced b^ the action of hydrogen peroxide on 
the sugars, various acids arc formed. The acids produced 
from glucose and rf-fructoae are identical, and consist of 
glycollic, glyoxylic, oxalic, and trihydroxybutyric acids. 

—A. S. 

Invertase; Occurrence of , in Plante. J. H. Kastle 

and M. E. Clark. Amer. Chem. J., 1903, 30> [5], 422 — 
427. 

Various plant tissues were cut up, dried at 40® C., and 
then powdered; suitable portions of the powdered tissues 
were weighed out and placed in bottles with 50 c.c. of 
water, and O' 5 c.c. of toluene as an antiseptic. Tliese 
mixtures were used as controls for comparison with similar 
mixtures containing respectively 0*5 grm. of cane sugar and 
0*5 grm. of starch in the form of paste. After digestion 
for 24 hours at 38° — 40° C., the tests were boiled with 
Fehling’s solution, and from the extent of the reduction the 
relative quantities of invertase and diastase in the plant 
tissues were roughly judged. Nineteen different species df 
plants, representing 14 families, were thus tested, and the 
results showed that the enzyme invertase is of general, if 
not universal, occurrence in plant tissues ; it is even more 
frequently present than diastase. The following plants 
were all found to contain invertase in greater or smaller 
proportions in all the organs which were tested : — White 
and red radish, carrot, Jerusalem artichoke, potato. Dahlia 
vanabiliSf dandelion, onion, epirogyra^ sugar-sorghum, 
sugar-beet, maize, wormwood (annual), pine leaves, unripe 
grapes, hemp, soy bean, broom rape, sweet potato, and 
Robinia psendacacia ; many of the organs of these plants 
contained little or no diastase. Invertase occurs abundantly 
in the leaves of plants, and the failure of some exjierimenters 
to detect the presence of this enzyme and that of diastase in 
certain foliage leaves is attributable to the fact that they 
attempted to pre[)are filtered aqueous extracts of the 
ferments, which in many eases is impossible. Invertase is 
not confined to those plants which store up cane sugar as 
their main reserve material, but it occurs even in those 
plant organs which arc actively engaged in storing up 
starch or inulin ; e,g,y the growing tubers of the potato and 
artichoke and the unripe grain of maize. It qfiight have 
been expected that these young organs would contain a 
preponderating proportion of diastase or ** inula.se,’' but 
although those ferments arc indeed present, the macerated 
organs act far more powerfully on cane sugar than they do 
on starch. The connection of the enzymes with the 
growing portion of the plant is illustrated in the case of the 
onion, the ^old bulbs of which contained neither invertase 
nor diastase, whilst in the sprouts from these old bulbs both 
enzymes were found in considerable quantities. The fact 
of the general occurrence of cane sugar and the enzyme 
invertase suggests that this sugar is one of the primary 
stages of plant synthesis, and that the products of its 
inversion play a necessary part in the metabolism, the 
different aldose and ketose types of these products deter- 
mining, j)robably, their different functions. — J. F. B. 

Diastase, at once Reducing and Oxidising ; Existence in 

the Animal Organisniy of a . J, E. Abeloos and 

J. Aloy. Comp^es rend., J903, 137, [21], 885—887. 

Thk authors have found that certain oxidations in the 
animal organism proceed equally well or better in the 
absence of atmospheriMtir than when it is present , so that 
the oxygen they require is obtained from the substance of 
the organism itself. Their experiments lead them to the 
conclusion that the reducing diastase discovered by Abelous 
and Gerard (this Journal, 1899, 871) also produces these 
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oxidations; it is through this diastase, no doubt, that 
elementary respiratory changes are effected. — J. T. D. 

Arsenic, Crystalline and Amorphous ; Action of Water 
and Dilute Caustic Soda Solutions on — — . W. T. 

Cooke. Proc. Chem. Spc., 1903, 19, [271], 248 and 245^ 

Enokl (Comptes rend., 1883, 90, 1814) states that amor- 
phous arsenic is unaltered in moist air, whilst the crystal- 
line modification oxidises rapidly. The author’s experiments 
were made with the view of ascertaining : (1) whether water 
alone had any action on either variety ; (2) whether the 
action, if any, was increased by the presence of caustic soda ; 
(3) and whether, in the presence of air, the crystalline 
vai-iety dissolved to a greater extent in caustic soda solution 
than in water. The author's results . seem to show that 
water, either alone or in the presence of caustic soda, has 
practically no action on arsenic. In the presence of air, 
however, direct oxidation takes place. If water be con- 
cerned in the oxidation, the formation of hydrogen arsenide; 
might be anticipated ; 2 As + SHjO « AsjOj + 6H ; 2 As + 6H 
««■ 2A8H3 ; hut this gas was never found in the author’s 
experiments. Th. Panzer (Chem. Centr., 1903, 2, 821) 
has also shown that the oxidation of arsenic in moist air is 
due, not to the decomposition of water, but to the intervention 
of free oxygen. 

Varnishes ; Premiums for Improved Methods in 

MANUPACTDRINa . 

U.S. Cons* Rep., No. 1807, Nov. 21, 1903. 

At the third general meeting of the Association of German 
Varnish Manufacturers, recently held at Berlin, the board of 
directors was empowered to offer premiums or prizes of 
several thousand marks for methods of manufacturing 
varnishes which involve noteworthy improvements. As an 
important subject for consideration, a method for the 
deodorisatioD of oil of turpentine is mentioned. The jury 
for awarding prizes consists of the board of directors anil 
four other members. Communications are to be addressed 
to Mr. Louis Mann, Ilandcflsrichter, Berlin, W., Meinecke 
Strasse 4. ’ 

Bdo iSsak. 

Final Report op the Royai. Commission appointed 

TO INQUIRE INTO AuSENIOAI. PoiSONINO FROM THE 

Consumption of Beer and other Articles op 
Food and Drink. Part I. Final Report. [Presented 
to both Houses of Parliament by Command of His 
Majesty.] Eyre and ^Spottiswoode, East Harding Street, 

; Fleet Street, London, E.C., and 32, Abingdon Street, 

! Westminster, S W., Oliver and Boyd, Edinburgh, or 

E. Ponsonby, 116, Grafton Street, Dublin, 1903. 

! Price b^d. 

This report is arranged under the following heads: — 

I. Further Observations regarding the Epidemic of Arsenical 
Poisoning in 1900, and as to the Medical and Public Health 
aspects of the Evidence received regarding Arsenic in Beer 
and Food. 11. The suggested relation between the disease 
“Beri-beri ” and Arsenical Poisoning. III. Tests for Arsenic 
in Foods and Substances used in the preparation and manu- 
i facture of Food. IV. Ways in which Foods are liable to 
become contaminated by Arsenic. V. Precautions which 
should be taken by Manufacturers to exclude Arsenic from 
Foods. VI. Present means of official control over Purity of 
! Food, in relation to Arsenic. VII. Recommendations as to 
improvements in official control over the Purity of Food 
VIII. Recommendations as to the proportions of Arsenic iu 
Food which should now be held to constitute an offence 
i under the Sale of Food and Drugs Acts. 
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PRIZES; NEW BOOK; TRADE REPORT. 


Crane i&eport 

I.-^GENEHAL. 

French Congo ; 'Trade of . 

Bd. of Trade J'., Dec. 3, 1903. 
Imports of Principal Articles. 



1901. 

1902. 


Frs. 

Prs. 

Kctal manufactures 


788,000 

ilcuhol 

.3(1.5,000 

.3^5,000 

Chemicals, &c 

89,000 

11.5.000 


Exports of Principal Articles. 


1901. 190-j. 


Kilos. Kilos. 

Palmiiuts 011,0(10 728.000 

Caoutchouc (;.'i5,ooo 080 . 0 ()(( 

Palm oil lUUHJO no.ooo 

Copal, will to 13,000 . 30,000 


Japan ; Pkoouction of Certain Goods in . 

Financial and Economic Annual of Japajt. 


Bd, of Trade 

Dec. 3, 

1899. 

1903. 

1900. 

lilOI. 

Porcelain and earthenware veil 

5,867.832 

6,873.693 

6.9.35,176 

Lacquered ware 

"SakO’* 

. . . koku 

5,<U0,22S 

6.284,818 

5,768,099 

3,989,478 

4.615,068 

4,041,1.39 

Beer 

... „ 

87.2.5(; 

120,371 . 

9I.(H6 



. . . kwan 

1.8.38,566 

1,672,351 

1,722,708 

Sugar 

1.114,677 

918.229 

1.376,848 

Matches 

yen 

5,871.606 

.5,886,388 . 

9.266.689 

Paper (Japanese) . . . . , 


11,992,950 

13,985,4.37 ' 

>12,6.50,647 


Note.— Y on = 2.?. OW; Kwan - 8‘207 lb. avoirdupois; Koku - 
89’7 galls. 


Patents Act in Australia. 

The Parliament of Federated Australia has passed a 
l^itent Act to cover the six States forming the Common- 
wealth — namely, New South Wales, Victoria, Queeuslaud, 
South Australia, West Australia, and Tasmania. New 
Zealand is excepted. The principal provisions are ; Patents 
to be granted for 14 years to cover the six States ; exami- 
nation as to novelty to be made to a limited extent ; actual 
working of the invention within the Commonwealth is not 
necessary; compulsory licences maybe granted after two 
years to any person proving that the reasonable require- 
ments of the public have not been satisfied ; applications 
*b)r patents may be filed by the inventer or his assignee, by 
the representative of a deceased inventor or assignee, or 
i’y a communicatee ; additional patents are provided for at 
half-fees; a patent is valid as to all good claims, notwith- 
‘^tanding that it may contain one or more invalid claims ; 
])ower is given to apply the provisions of the International 
Convention, period of priority to be 12 ^nonths, to accord 
with the additional Act of Brussels ; ^existing State or 
C/()lonial patents may be converted into Commonwealth 
privileges for the unexpired period, but if the invention is 
lot novel, has been published, or has been made the subject 
of a pending application in any State other than the State 
m which the existing patent was granted, then, any such 
►State may be excepted. The cost of a patent under the 
new Act to cover the six States will be about one-sixth of 
the cost of taking out patents at the present time to cover 
Jhe same area. There is, however, a fee of 5/. payable 
>efore the actual issue of the patent, and a renewal foe of 
'd. before the expiration of the seventh year. 


III.— TAB PRODUCTS, PETROLEUM, Etc. 

Mineral Oil Industry of Germany. 

Bd. of Trade J., Dec. 3, 1903. 

fhe localitie.s where mineral oil was found as long ago 
as the twellth century, and where the same wells mostly 
still exist, are situated on an oil line ” extending from 
} \ erden to Brunswick, the most noteworthy placets being 
ielze, .*8teintorde, Oberg, Oelsburg, Oelheim, and others. 
At Wietze oil is found at a depth of between 130 to 
19G feet, and in other localities at a somewhat greater 
depth. In Galicia a second “oil horizon ” is often found 
at a depth of GTiG to 981 feet; and still deeper boriugs, 
viz., to 1,960, an<l even tt> 2,8.50 feet, have been made 
there, and have struck very productive oil beds. Experts 
I arc stated to be of the opinion that, in Galicia, the deeper 
1 the borings the better the oil. It is stated that there are many 
j distinct signs poiiUing to the widespread presence of oil io 
I the province of Hanover. Up to the present the total 
I production has reached only about five to six thousand 
ions per annum, but a very con.siderable increase in the 
yi«‘ld is expected, 'fiie qii.ility of the mineral oil found 
at \\ ietze dillers according to the dilTcrcmt boreholes 
and also according to the depth at winch the oil is 
found. The oil is of two kinds, viz., eitlier of a heavy 
or ot a lighter sort. The latter is at present found at the 
greatest depths. The heavy oil is of a brownish-black 
colour and quite thick, and looks more like tar than 
[jet role urn ; it contains 05 per cent, of benzine, 10 per 
cent, of burning oil, abimt GO per cent, of lubricating oil, 
and 20 per cent, of tar. The lighter oil contains about 4 per 
cent, ol benzine, 25 to 30 per cent, of burning oil, 45 per 
cent, vaseline oils, and 10 per cent, of tar. A largo refinery 
is being erected at Linden, near Hanover, for distilling 
the mineral oils produced chiefly at Wiet/.e. It may 
be observed that almost the entire cpiantity of lubricating 
oil required by the German railway eoinpunics is supplied 
by the Wietze oil wells. 

y.-PIlEPAlUNG. BLEACHING, Etc., 
TEXTILES, YARNS, AND FIBRES. 

Dyed Goods C0NTAiNiX(i Arsenic Prohibited 
JN Sweden. 

U.S. Cons, Reps., Dec. 3, 1903. 

Efforte are being made in Germany to induce the 
Swedish Government to repeal or modify the regulatious 
prohibiting the importation of goods coloured or dyed with 
preparations containing arsenic. It is requested also that 
a central in.spectiou bureau be established in Sweden, with 
experts to investigate the presence of arsenic in goods 
entering Sweden. Tlie law partially affects the importation 
of wall papers, carpets, dry goods, and textiles. While it 
is admitted that aniline dyes, oelire colours, and. manganese 
oxide may contain traces of arsenic, yet there is no cause 
for fearing injurious effects therefrom.. 

VII.— ACIDS, ALkALIS, Etc. 

Borax Production. 

Chem. Trade J., Dec. 5, 1903. 

The United States Geological Survey states that the pro- 
duction of borax in the States ooutiniies to be derived 
mainly from the colcinanite deposits of California, although 
a simill quantity is produced from the marsh deposits of 
California, Nevada, and Oregon. It has not been practicable 
to separate the total output of borax salts during 1902 
into the crude and rcfine<l product ; the reported returns, 
however, gave an aggregate production of refined borax 
aud b«>ric acid amounting to 17,202 short tons, valued at 
2,434,994 dols., of which 8G2 shoit tons, valued at 
155,000 dols., were sUted to be boric acid. The production 
during 1901 was 17,887 short tons of crude borax, valued 
at 314 811 dols., and 5,341 short tons of refined ])orax> 
v«lue<l’ at 697,307 dols., a total value of 1,012,118 dols. 
The statistics of the production of borax in California,. 
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whence practically the entire output had been derived, for 
the past ten jears are given in the following table : — 


Year. 


Quantity. 

Value. 



Short Tons. 

Dots. 

1893 

1 

3,966 

693,292 

1894 


6.770 

807,807 

1896 


6M 

696.900 

1890 


6, 76-1 

676,400 

1897 


8.000 

1,080,000 

1898 


8,300 

1,163,000 

1899 


20,3.57 

1,189,882 

1900 


26.837 

1,01.3,261 

1901 


22.231 

894,606 

1902 


16,304 

2,279,994 


VlfJ.— GLASS, POTTERY, AND ENAMELS. 

Lead Glaze ; Use of . Final Award. 

Times, Dec. 8, 1903. 

Lord James of Hereford has just signed his final award 
as umpire in the arbitration on the use of lead glaze in the 
making of pottery. The question was raised hy the issue 
from the Home Office of special rules ** for the manufacture 
and decoration of earthenware and china,’" and Lord 
James made a first award upon these on Dec. 30, 1901. 
His final award, dated Nov. 28 last, establishes a new 
rule 2, under Avhich it is generally provided that after 
feb. I, 1904, no glaze hhall be used which yields to a dilute 
solution of hydrochloric acid more than 5 per cent, of its 
dry weight of a soluble lead compound calculated as lead 
monoxide when determired in a manner prescribed by the 
rule. The use of a glaze which does not conform to the 
above-mentioned conditions ” is, however, to be permitted 
after due notice to the inspector for the district, subject to 
the adoption by the manufacturer of a new schedule of 
compensation to employes who may be suspended on being 
certified as suffering from pluinbisni (or lead poisoning) 
and subject also to ptriodicul examination of the employes 
by the certifying surgeon. China scouring is excluded 
from the processes dealt with by these regulations. The 
prescribed method of testing the glaze is as follows : — “ A 
weighed quantity of dried material is to be continuously 
shaken for one hour at the common temperature, with 1,000 
times its weight of an aqueous solution of hydrochloric 
acid containing 0*25 per cent, of llCl. This solution is 
thereafter to be allowed to stand for one hour and to be 
passed through a filter. The lead salt contained in an 
aliquot portion of the clear filtrate is then to he precipitated 
as lead sulphide, and weighed as lead sulphate.” 

X.— METALLURGY, 

Cobalt Mining in New Caledonia. 

G. M. Colvocoresses. Eng. and Mining J., Nov. 28, 1903. 
. Very little has been written concerning the cobalt 
ndustry of the island, which, at the present moment, has 
attained a very considerable importance. The first claim 
W'as taken up in 1876, and shortly afterwards other claims 
were granted. The first official export figures are for 1888, 
when 2,595 metric tons of ore were shipped. Export 
figures for the ensuing years are as follows : — 


Year. 

Metric Tons. ' 

Year. 

Metric Tons. 

1889 

2,185 

1896 


1890 


1897 

4.570 

1891 


1898 


1892 


181M> 


1893 


1900 


1804 


1901 


1895 

1902 



These figures show the unstable condition which has 
always prevailed in the market. The quantity of cobalt 
ore produced and exported depends upon changes in the 
market price, since mines shut down at every fall in value 
reopen again as soon as the price goes up. From 1880 to 
1884 attempts to smelt the ore here were made by the 
Societe Le Nickel, of Paris, and later by the Maletra Com- 
pany. A small quanlffy of matte carrying about 20 per 
cent, of cobalt was made, and also some that carried 35 per 
cent, of nickel and 10 per cent, of cobalt. But the smelt- 
ing did not prove profitable, and only a few hundred tons 
of matte were ever sent away. 


Formation and Nature of Ore.— The cobalt, like the 
nickel and chrome, is found iu the serpentine formation. 
The cobalt deposits show no partiality to any particular 
locality, since they occur in all parts of the island, and even 
on the now detiiehed Isle of Pines, oflf the south end, 
and the Isle Belep, off the north. Asbolane is the name 
given to this cobalt ore, and it is a compound of manganese 
oxide with various protoxides, and coutainiug from 2 to 9 
per cent, of protoxide of cobalt (CoO). Two complete 
analyses of this ore are given, the first made by H. Capaux 
and the second by Thomas Moore, of Noumea : — 


I. 

Per Cent. 


HiO 16 '8 

MnO .S8-2 

CoO 7*9 

NiO 3*6 

Pe^Os* 3*6 

AljOj 18*8 

Alkali and alka- 
line earths I'ii 

Active O... 9*4 

SiOa and chrom i te 0*6 

Total 98*9 


II. 



Per Cent. 

HsO 


MnO 


CoO 


NiO 


Pe,03 

3*88 

A1 


Mg 


Ca 


Active 0 . . 


Insoluble, 

oon- 

taining 

ohro- 

mite . . . . 


Total . 



In some samples traces of zinc and of lithium are found. 


Lkucitb in Italy. 

Eng. and Mining J., Nov. 28, 1903. 

An ore which could be utilised for the production of 
aluminium is leucite — anhydrous silicate of alumina and 
potash. It is characteristic of the volcanic region near 
Itome, and is found generally throughout the tufa or 
puzzolana in varying proportions, and either amorphous or 
crystalline. In 1901 permission was sought to work a bed 
of volcanic conglomerate which had been cut into in making 
the railway up to Frascati, and crops out a little distance 
from the town with a face 26 to 33 ft. high ; the overlying 
burden is about 3|^ ft. of fine ash, covered with tillable soil. 
An analysis showed 55 per cent, of silica, 23 '5 per cent, of 
alumina, and 21*5 per cent, of potash, all three of which 
could be utilised profitably abd without Avaste, At present, 
however, the desired permission has been refused on legal 
and other grounds. 

Mineral Produotion of Jafan. 

Financl<d and Economical Annual of Japan; 

Bd. of Trade J., Dec. 3, 1903 


Gold 

Silver 

Copper .... 

Iron 

Antimony . , 
Manganese . 

Coal 

Petroleum . 
Sulphur..., 


i 1899. 


1900, i 1901. 


Momme , 448,710 

I 14,978.000 
Kin 40,469,709 
Kwmi 0,161,033 
Kin l,.'j08,468 
! 18,803,440 
Tons I 6,721,798 
Koku ! 474,400 

Kin 17,062,180 


660,535 
16.081,695 
42,182,3.53 
6.024, ‘U7 
710,477 
20,384,626 
7,429,467 
767,092 
24,004.196 


660,653 
14,698,749 
46,652,927 
18,680,043 
911,462 
27.115.884 
8,945.939 
983.79! > 
27.580,478 


Kwan =s 1,000 mommo = 8*267 lb. avoirdupois. Kin = 1*32 III. 
avoirdupois. Koku => 39*7 galls. 


Minerals in Ontario, Canada. 

Monetary Times. Toronto ; 

Bd. of Trade J., Dec. 3, 19u3. 

The Ontario Government has, hy an Order in Council 
dated November 11, withdrawn from sale, lease, or explora 
tion a belt of land 10 miles wide on each side of Pie 
Temiskaming and Northern Ontario Railway, extending 
from the north boundary of the township of Widdifield to 
the tOAvn of New Liskeard, the present terminus, as impor- 
tant discoveries of the ores of nickel, cobalt, silver, and 
arsenic have recently been made in that region. Some ot 
the ores seem to be different from those previously dis- 
covered in any quantity. For example, the kupfer-nickd, 
which contains about 44 per cent, of nickel, and whi* !' 
hitherto has been found only in the form of a few sinnl I 
specimens, seems to exist, judging from surface indications- 
iu commercial quantities. 
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MiNfiKA.L Rerourcbs OF Indo-China. 

Eng, and Mining J.j Dec. 5, li»03. 

A recent report, prepared under the direction of the local 
government of lodo-China, gives some interenting informa- 
tion regarding the status of the mining industry in that 
colony, • In Tonkin the most valuable resources under 
exploitation are the coal mines at Quang-Yen, where a 
French company is operating with much success. The ' 
output of this company in 1902 was about 317,000 tons of 
•coal. There is a smaller mine in the same locality operated 
by Chinese, and two small mines in the province of llain- 
duong. In addition to coal, there are two iron mines in 
Thai-Nguyen and Phii Lien, and an antimony mine at 
Quan^-Yen. Permits have been granted recently for the 
exploitation of other minerals, including gold, silver, lead, 
•copper, and zinc, but as yet none of the undertakings have 
reached the productive stage. In Annam the coal mines of 
Nong-Sou employ about 700 coolies, and turn out about 
100 tons a day. At the gold mines at llong Miu a cyanide 
plant has recently been installed, and it is expected that 
operations will be carried on steadily in the future. The 
concentrates from the ore are said to yield about 70 grras. 
of gold and 44 grms. of silver per ton. Ln Laos a French 
company is exploring tin mines at Pakhin-Boun, and has 
met with such success that it is preparing to add to its 
plant, the intention being to smelt and refine the tin at the 
mine. 

Mineral Products; United States Census 
Reports of . 

Eng. and Mining .L, Dec, 5, 1903. 

The Bureau of the Census at Washington publishes the 
following statistics, covering the production and value of 
some of the minor minerals in the United States in 1902 : — 
Corundum and emery, 4,251 short tons, 104,005 dols. ; 
garnet, 3,920 short tons, 132,820 dols.; infusorial earth, 
tripoli, and pumice, 6,210 short tons, 54,558 dols. ; marl, 
12,439 short tons, 12,741 dols. ; buhrstoues and millstones, 
69,808 dols. ; crystalline quartz, 43,085 dols. ; grindstones 
and pulpstones, 607,431 dols^; oilstones and whetstones, 
113,908 dols.; asbestos, 2,505 short tons, 40,200 dols.; 
barytes, 58,209 short tons, 193,884 dols. ; bauxite, 29,222 
long tons, 128,206 dols. ; borax, 43,010 short tons, 2,383,614 
dols. ; sulphur and pyrites, 207,874 long tons, 947,089 dols. 
in value. 

XUI, C,-^£NDrA-RUBBER, Etc, 
Caoutchouc in Ceylon. 

Deutsche Kolmiaheit,, Sept. 24, 1903 ; U.S. Cons, Rep., 
JVo. 1805, Nov. 9, 1903. 

The area planted with Para rubber in Ceylon is estimated 
at 3,000 acres. The best results have been secured in the 
South Kaltum district, which is about 100 feet above sea 
level and has an average rainfall of over 98*5 iuches. The 
soil is mostly a sandy loam. Para rubber thrives also at au 
altitude of 3,000 feet, and will endure a variation of rainfall 
of from 70*9 to 147*6 inches. Each tree produces about a 
Impound, worth about 95 cents. The quality of the rubber is 
'bftea impaired by the use of such acid liquids as lemon 
juice to hasten the extraction of the juices from the trees. 

XVI.--SUGAR, STARCH, Etc. 

French Sugar Harvest in 1902-03. 

U.S. Cons, Rep., No. 1813, NotK 30, 1903. 

The official statistics of the French sugar crop of 1902-03 j 
nave just appeared. The number of factories iu operation 
was 319, 18 less than the year before, when only two 
factories in the whole of France were idle. The beets 
sold amounted to 6,266,946 tons, or nearly 33 per cent, 
less than the previous year. This wa.s the result of 
the sugar crisis, which compelled manufacturers to offer 
low prices. The acreage planted decreased nearly 44,000 
acres. The average capacity of all the factories was 
about 820 tons eaA per day of 24 hours, as against 329 
^ns in 1901-02 and 298 tons in 1900-01. This average 


capacity is considerably less than that of Herman and 
Austrijin factories. The average density of the i*oots wUa 
8*0, with variations to 8*3 in tne department of Oise, and 
7^ 8 in the departments of Nord, Pas de-Oalais, and Somme. 
The amount of sugar produced in 1 902 -(>3 was 735,708 tons, 
as against 99*2,579 tons in 1901-02. 'I'lie yield of the roots, 
in refined sugar, in 1902-03 was great (T tiiau has ever been 
linown in France, being 12*38 per cent. The previous year 
It was 11*24 per eent. 

XVII.^BREWING, WINES, SPIRITS, Etc. 
Spirit, &c.. Exposition at \Tknna ; International——. 

U.S. Cvns. Rep,, Oct. I0t)3. 

The exposition, which will be open from April 16 to 
May 31, 1904, is to illustrate (1) the present condition of 
the alcohol industry, with particular reference to the use 
of alcohol for technical purposes, and (2) other industries 
connected with products of ferrncntatiou, namely, (a) 
breweries, (6) distilleries, (c) malt-houses, (d) starch 
works, (e) production of fermented vinegar. The following 
groups of articles are to bo made special objects : — 
Machines and apparatus for malt-houses, breweries, and 
distilleries, and also for the manufacture of yeast, starch, 
and vinegar, products of fermentation, such as beer, 
spirits, non-alcoholie liquors, yeast, starch, fermented 
vineg*ar, &c. Machines and apparatus for the utilisation 
of alcohol for technical purposes. Utilisation of denatured 
alcohol. Products manufactured partly with alcohol, such 
as varnish, perfumery, drugs, transparent soups, &c. 
Laboratory and scientific appamtus for industries connected 
with products of fermentation ; also apparatus for measur- 
ing and controlling. Industrial products used in the fore- 
going processes. The time for entering exhibits ended 
Sept. 30, 1903, but it is probable that au extension will 
be granted on application. The address of the committee 
in charge of the exposition is Niederftsterreichisoher 
Hewerbeverein I, Escheuhaehgasse Xo. 11, Vienna, Austria. 

SpiRrr Dutv for Perfumbs, 

Pharm.,1., Dec. 12, 1903. 

In reply to the Manchester Chamber of Comratu’ce, the 
Chancellor of the Exclieipier has written, stating that the 
provisions of the Finance Act of 1902 did not apply to 
perfume manufacturers who used sucli large quantities of 
spirit, and that when perfumes were exported drawbacks 
were giv(m Cijual to the duty, while for home consumption 
not only home m:iriufaeturers, but foreign also, had to ]>ay 
duty, lie did not think it would be practicable to abolish 
the preferential duty on spirit, used iu maiiul’aetures. 

XVIII. A.— FOODS. 

The BuTTEit Kkgulations Committee. 

Times. Dec. 8, 1903. 

The final report of the departmental committee appointed 
by the Board of Agriculture and the Department of 
Agriculture and other Industries and 'rcchnical Instruction 
for Ireland “ to inquire and report upon the desirability of 
regulations, under Section 4 of the Sale of Food and Drugs 
Act, 1899, for butter ” has just been issued as a Parliamen- 
tary paper of 28 pages [Cd. 1749]. A copy of the minute 
appointiug the committee, which is incorporated in th© 
paper, sets forth that the caiurnittee was appointed to 
inquire and report:— As to what regulations, if any, may 
with advantage be made under Section 4 of the Sale of 
Food ami Drugs Act, 1899, for determining what deficiency 
ill any of the normal constituents of butter, or what addition 
of extraneous matter, or proportion of water in any sample 
of butter shall, for the purpose of the Sale of Food and 
Drugs Acts, raise a presumption, until the contrary is 
proved, that the butter is not genuine. In the interim 
report, which was issued early in 1902, the committee 
unanimously recommended the adoption of a limit of 16 per 
cent, for the proportion of water in butter to be fixed by a 
regulation under Section 4 of the Sale of Food and Drugs 
Act 1899 In the present report the committee recommend 
a limit based on a deficiency in the normal coustitueutH 
of butter. xVnalvsts were almost unanimous m recom- 
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meodiDg that, if a .limit were to he imposed, it should be 
based upon a determination of what all were agreed in 
regarding as the characteristic constituents of hutter-fat — 
namely, the volatile acids. ;The Keichert-Wollny method 
of determining the amounit of the volatile acids which 
butter may contain, fulfils, in the opinion of the committee, 
the conditions of a quantitative method which is to be made 
the basis of judicial proceedings. Further, the committee 
are strongly convinced of the desirability of extending the 
system of ear-marking ” margarine by requiring manu- 
facturers to use as one of the vegetable oils ta be employed 
in the production, 10 per cent, of sesame oil. A number 
of the representatives of foreign countries who appeared 
before the committee considered that the only rational 
method of protecting this coiintr}' against the importation 
of adulterated butter consisted iu an effective system of 
control over the manufacture of butter and margarine on 
the part of t^e exporting country, and this idea commends 
itself to the committee, not in substitution for analysis, 
but as tending to minimise the difficulties and danger 
adraittedjy attending the imposition of limits. The com- 
mittee therefore recommend: — (1) the figure 24 

arrived at by ihe Keichert-Wollny method should bo the 
limit below which a presumption should be r^sed that 
butter is not genuine ; (2> That the use of 10 per cent, of 
6esam4 oil in the mauulacture of margarine be made 
compulsory; (3) that steps should be taken to obtain 
international co-operation. 

XX.-^FIAE CHEMICALS, Etc. 

Tuokium ; Position of . 

.7, Ga& Lighting, 1903, 84, 527. 

In a circular issued by the “ Syndikat ^um Schutze der 
Interessen der Gasgliihlicht Ind.,” Herlin, W is pointed out 
that since the beginning of the year the price of thorium 
nitrate, which had already experienced a considerable rise, 
has been repeatedly increased, and a still further advance is 
to be expected, Further, although up to the present the 
rise in the price of incandescent mantles has been kept 
within moderate limits, this has been due to certain old 
stocks of thorium or monazite sand not having been quite 
exhausted, which stocks, however, have now been disposed 
of.— A. S. 

XXI.---PHOTOGRAPHIC MATERIALS. 

Photografhic Materials in South Africa. 

Bull. Comm., Oct. 24. Bd. of Trade J., Dec. 10, 1903. 

A considerable demand is developing in South Africa for 
photographic apparatus and sundries. Plates require a 
special preparation in order to enable them to resist the 
heat, although at the same time tropical plates are seldom 
Used. Piatinotype paper is iu good demand, owing, it is 
•aid, to the extreme dryness of the veldt ** which renders 
carbon too friable. Owing to the strong sunlight in these 
parts, “ Gaslight ” papers are not successtul. 
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these lists, [A.] means Application for Patent,** and 
" Complete Specification Accepted.*’ 

Where a Complete Specification accompanies an Application, an 
asterisk is affixed. The dates given are (i) in the case of Applica- 
tions for Patents, the dates of application, and (ii) in the case of 
Complete Specifications Accept^, those of the Official Journals 
in which aooeptAnoes of the Complete Bpeoifications are advertised. 

Complete Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately, |md to opposition 
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I.— PLANT. APP^ATUS, AND MACHINERY. 

[A.] 26,310. Wilson. Punnel evaporator. Dec. 2, 

/„ 26,392. Ogle and The Rapid Cyanide Treatment, 

Ltd. Separation of solid and particles by 

filtration. Dec. 3. 


[A.] 26,471. Streblenert. Centrifugal exlraction appa- 
ratus. Dec. 8. 

„ 26,575. Arnold.. Apparatus for weighing sub- 

stances such as nitroglycerine. Dec. 4 . 

,, 26,984. Hofe and Elworthy. Treating liquids with 

ozone and apparatus therefor. Dec. 8. 

„ 27,007. Haines. Constriiction and arrangement of 

filtering apparatus: Dec. 10. 

f, 27,121. Barker. Self sealing retort lids, Dec. 11. 

„ 27,288. Wellcome and Hill. Method of and means 

for hermetically enclosing substances. Dec. 12. 

[C.S.] 26,963 (1902), Diimous. Method of circulating or 
applying a liquid under pressure, applicable for 
the leaching or extraction of mineral or organic 
substances, the extraction of fatty or greasy 
substances, the dyeing and other treatment of 
textile materials, and other purposes, and means 
or apparatus for the application of the said 

^ method. Dec. 16. 

„ 7510 (1903). Feld. Crucibles or seggars for use 

in the production of barium oxide, cyanides, and 
the like. Dec. 9. 

„ 24,262 (1903). Duff. Washing or cooling towers. 

Dec. 16. 


II.— FUEL, GA8, AND LIGHT. 

[A.] 26,075. Moore. Crucible heating furnaces. Nov. 30. 

„ 26,213. Roney. Furnaces.* Dec. 1. 

„ 26,287, Moore. Furnaces. Dec. 1. 

„ 26,347. Graigola Merthyr Co., Ltd., YeO and 

Gregor. Manufacture of artificial fuel. Dec. 2. 

„ 26,416. Colville and Sous, Ltd., and Hislop. Gas 

producers. Dec. 3. 

„ 26,556. Kerness. I’lirifying lighting gas fron» 

hydrosiilphuric acid. Dec. 4. 

„ 26,696. Schweich. Manufacture of producer gas 

and producers therefor. Doc. 4. 

„ 26,712. Grimwade. Continuous muffle furnaces or 

kilns. Dec. 7. 

„ 26,776. Abel (Siemens and Halske Act. Ges.). 

Manufacture of im^hdescenco bodies for electric 
glow lamps.* Dec. 7. 

26,974. Hartridge. Manufacture of artificial fuel. 

[C.S.] 16,764 (1903). Dempster. Apparatus for making 
oil gas. Dec. 9. 

„ 17,319 (1908). Davies and Davies. Bunsen gas 

burners. Dec. 9. 

( „ 23,751 (1903). Kiderlen. Gas generating appara- 

tus. Dec. 16. 

III.— DESTRUCTIVE DISTILLATION, TAh 
PRODUCTS, PETROLEUM, AND 
MINERAL WAXES. 

[A.] 26,366. Lothammer and Troequeuet. Process for 
saponifying petroleum and other like hydro- 
carbons.* Dec. 2. 

[C.S.] 2377 (1903). Lingner. See under XIII. B. 

» 

IV.— COLOURING MATTKEs AND DYESTUFFS. 

[A.] 26,132. Newton (Bayer and Co.). Manufacture 
and production of new azo dyestuffs. Nov. 30. 

„ 26,182. Imray (Meistcr, Lucius und Brfining). 

Manufacture of dyestuffs derived from anthra- 
cene. Nov. 30. 

„ 26,379. Johnson (Kalle and Co.). Manufacture of 

black sulphur dy es. Dec. 2. 

„ 26,700. Naef and Levinstein. Manufacture of 

new sulphurised dyestuffs. Dec. 7. 

[C.S.] 2617 (1903). Levinstein, Mensdhing, and Levin- 
stein, Ltd. Manufacture of para-amidoxylyl 
para-oxyphenylaraine and analogous compounds 
and of dyestuffs therefrom. Dec. 9. 

„ 2694 (1903). Hansford (CassellaandCo.). Manu- 

facture of diphenylnapbtbylmethane dyestuffs. 
Dec. 16. 
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v[C.S.] 8182 (1903). Raniford (Cassella and Co.). Manu- j 
facture of derivatives of o-amidophenol sulpho 
acid and of colouring matters therefrom. • 
D«s. 16. 

„ 3480 (1903). Abel (Acti-Ges.'tf. Anilinfabr.). 

Manufacture of yellow Bulphurised colouring 
matters. Deo. 9. 

„ 4538 (1903). Imray (Meister, Lucius and Bruninjj). 

Manufacture of indigo and of an in termed iatc 
product therefor. Dec. 9. 

V.— PREPARING. BLEACHING, DYEING, 

PRINTING, AND FINWHINO TEXTILES. YARNS. 
AND FIBRES. 

[A.] 26,531. Wakefield. Bleaching of textile fabrics 
and fibres. Dec. 4. 

„ 26,632. Nicholson and Shepherd. Compound 

batching oil for dressing jute, wool, and like 
fibrous material. Dec. 5. ' 

„ 27,070. Newton (Bayer and Co.). Process of 

discharging colouring matters on fibres. Dec. 10. 

[C.S.] 28,646 (1902). Ribbert. Manufacture of fabrics 
coloured with indigo. Dec. 9. 

„ 3479 (1903). Abel (Act. Ges. f. Anilinfabr.). Dye- 

ing mixed silk and cotton goods with sulphurised 
dyestuffs. Dec. 9. 

„ 24,327 (1903). Marshall and Times Coloured 

Spinning Co., Ltd. Apparatus for dyeing and 
similarly treating textile material upon bobbins 
or the like. Dec. 16. 
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IX.— BUll.I>INO MATKBIALS, CLAYS, MOBTAB8, 
AND CEMENTS. ‘ 

[A.] a(>,U9. Hotlf;kins'>n. Impregoivtiag voad and 

^ Other porous miitoriiil to protect it against damp, 

fungus, or insects, or for colouring. Nov. 30. 

„ 26,240. Zachariisun. Drying clay, marl, aud 

materials used in the manufacture of cement, 
&c. Dec. 1. 

„ 26,478. Roiuke. Artificial stone.* Dec. 3. 

„ 26,751. Morris. Brickkilns. Dec. 7. 

,, 26,778. Blount and Middleton. Kilns or furnaoe.s 

, especially applicable to burning lime, oemeut, 
See. Doc. 7. 

„ 26,899. Electric Timber-Seasoning and Preserva- 

tion Co., Ltd., and West. Impregnation of 
porous, cellular, aud fibrous sub.st^uces, and 
apparatus therefor. Dec. 8. 

,, 27,i70. Seaton. Method of seasoning timber* 

Dec. 11. 

„ 27,219. Boivie. See under XVIH. B. 

[C.S.] 2726 (190.3). Ellison. Maiinfacturing tar macadam. 
Dec. 9. 

„ 2783 (1901). Sntcliffe, Speakman iml Co., Ltd., 

and Sutcliffi'. Mctiiod of ravking bricks, anl 
apparatus therefor. Dec, 16. 

,, , 4435 (1903.) Welter (lleise). Impregnation of 

wood. Dec. 10. 

„ 18,736 (1903). Joseph, Cement. Deo. 9. 


VI.— COLOURING WOOD, PAPER, LEATHER, Etc. , 

[C.S.] 2809 (1903). Imray (Meister, Lucius, and Bruning). , 
Process for producing coloured effects on dyed ‘ 
paper. Dec. 9. 

VII.— ACIDS, ALKALIS, AND SALTS. 

[A.] 26,148. Jaubert. Preparation of oxygen (Fr. Appl., i 
July 3, 1902).* Nov. 30. i 

„ 26,314. Oarroway. Manufacture of basic ferric | 

sulphate. Dec. 2. 

„ 26,436. Warne. See u^der X. 

„ 26,668. Meurer. See iKder X. 

„ 26,996. Davis. Construction of ammonia stills, i 

Dec. 9. 

„ ..27,194. Bloxam (Soc. Anon, d’lfitudes Electro-chimi- 
^ ques). Manufiicture of lead peroxide. Dec. 11. , 
„ 27,285. Bousfield. Manufacture of ozone, Dec. 13. ! 

[C.S.] 27,189 (1902). O’Brien (Ceribolli). Leucitio pro- ^ 
duct for the manufacture of products or com- i 
pounds of aluminium, potassium, and silicon. ; 
Dec. 9, 

„ 423 (1903). Hemingway. .Treatment of waste ; 

pickle liquor for the removal or utilisation of free ' 
acid contained therein. Deo. 16. i 

„ 2211 (1903). Peter Spence and Sons, Ltd., Spence | 

and Craig. Manufacture of potassium bichro- ,j 
mate. Dec. 9. 

2223 (1903). Peter Spence aud Soni, Lid., Spence j 
and Craig. Manufacture of ammonium bichro- | 
mate. Deo. 9. , 

2440 (1903). Campbell. Utilising gases given off : 

in the calcination ot copperas. Dec. 9. i 

7510 (1903). Feld. See und^ L j 

9413. Oliver and Bevau. Utilisation of lime | 
waste of alkali works and lime sulphate waste. , 
Dec. 16. I 

20,889 (ld03). Kellner. See under XL i 

, 23,189 (1903). Gilman. See under XIII. A. j 

VIII.— POTTERY, GLASS, AND ENAMELS. 

L.] 26,216. Riddiford, Process for toughening glass. ! 

Dec. 1. N I 

► 26,620. Grimwade* Process of decorating pottery | 

wa^. Deo. 5. i 

S.] 8682 (1903). Bigot. Manufacture of glased or 
enamelled ceramic ware. ^^Deo. 9. 
r 28,492 (1203). Kent Manufacture of silioa glass, 
and means to be employed therein. Deo. 2.; 


X.— METALLURGY. 

[A.] 26,992. Ellis and Flanigan. Flux for soldering 
ulurain^im. (U.S, Appl., Doc. 31, 1903.)* 
Dec. 1. 

„ 26.375. Michelis, Michelis, Kruse, and Kuhn. Pro- 

cess for haril-soldering aluminium.* Dec. 2. 

„ 26,376. Michelis, Miclielis, Kruse, aud Kuhu. Pro- 

cess for hard-soldering cast-iron.* Dee. 2. 

„ 26,391. Ogle and The Rapid Cyanide Treatment, 

Ltd. Extraction of metals from ores. Dec. 3. 

„ 26,436. Warne. Precipitation of metallic com- 

pounds from their solutions. Dec. 3. 

„ 26,570. Winter, aud PforzUoiraer Doubl5fabr. Carl 

Winter. Process for manufacturing plated wire.* 
Dec. 4. 

„ 26,668. Meurer. Producing metal sulphates or 

other salts from metal sulphides and sulphide 
ores containing iron. Dec. 5. 

„ 27,767. Owen. Manufacture of , iron and steel and 

apparatus therefor. Dec. 7. 

„ 27,775. Abel (Siemens aud Ilalske Akt.-Ges.). 

Manufacture of homogenejus misses of tantalum 
and like difficultly fuohle metals.* Dec. 7. 

„ 26,777. Quye. Troatmiint of load sulphide or ores 

thereof to obtain volatile products therefrom. 
Dec. 7. 

„ 26,911. Swinburne. Treating ores with chlorine. 

Dee. 9. 

„ 26,976. Fyfe. Means for producing and depositihg 

fumes from ores. Dec. 9. 

27,083. Wheatley. White metallic alloy.* Deo. 10. 

” 27,132. Marks (Delprat). Extracting ziuo and * 

other sulphides from their ores. Deo. 11. 

27,1 37, Pfleiiger and Kuhn. Alloy for soldering, 
Dec. 11. 

„ 27,172. Cowper-Coles aefd Co., Ltd., and Cowper- 

’’ Coles. Hardening of metals and alloys. Deo. 11. ‘ 
27,198. Solbisky. Process for the recovery of iron, 
from pyrites, &c. Dec. 11. 

[C.S.] 24,124 (1902). Maddern. Ore roasting furnace. 

^ * bee. 9. 

184 (1903). Elmore. Concentrating ores and 

” apparatus therefor. Dec. 9. 

260 (1903). Beuker and Hartmann. Furnaces for 

** roasting pyrites and other substances. Dec. 16. % 
734 (1903). Herrenschmidt. Process of treating 
vanadiferous ores and products. Deo. 16. 
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?.] 2612 (1908). Farfitt Manufacture of metallic 
compounds having iron partly or wholly decar- 
bonised for their principal constituents. Deo. 0. 

, 4827 (1903). Van Arsdale. Process of extracting 

copper from ore.^* Dec. 16. 

XI.— ELKCTBO-CHKMISTRY AND ELECTRO- 
METALLURGY. 

[A.] 26,088. Cardno and Dalton. Electric furnaces. ! 
Nov, 80. * 

I,. 26,241. Leitner. Electrodes for secondary batteries. 

Dec. 1. 

„ 27,249. Garuti and Pompili. Apparatus for collect- I 

ing, separating, drying, and similarly treating ! 
oxygen and hydrogen generated by electrolysis | 
of TV a ter. Dec. 12. : 

[C.S.] 17,399 (19(j3). Fuery (McCarty and Beebe), i 
Process of decomposing water by electrolysis. | 
Dec. 9. ' i 

„ 20,889 (1903). Kellner. Process and apparatus i 

for the electrolysis of chlorides of the alkalies, i 
Dec. 9. 

XII.— FATTY OILS, FATS, WAXES, AND SOAP. 

[A.] 27,019. Powell, Manufacture]; of fancy soaps, j 

Dec. 10. j 

[C.S.] 3150 (1903). Smith and Scott. Exiracling falty 
matters from bones and other materials. Dec. 16. 

„ 22,085 (1903). Godard. Puritying and deodorising 

oils and fatty matters. Dec. 16. 

„ 22,086 (1903). Godard. Decolourising oils and 

fatty matters. Dec. 16. 

XIII.— PIGMENTS, PAINTS, RESINS, VARNISHES, | 
INHIA-BUBBER, Kto. | 

A.— Pigment#, Paints* 

[A.] 26,903, Hall. Paint composition. ♦ Dec. 8. 

„ 26,951. Rennhain. Ink. Dec. 9. | 

[C.S.] 3174 (1903). Cross. Manufacture of ultramarine. ! 

Dec. 16. 

„ 13,298 (1903). Scholz. Manufacture of white 

paint. Dec. 9. 

„ 28,189 (1903). Gilman. Process of making litho- 

phone atid Glauber salt. Dec. 9. 

B^RestnSf Varnishes. 

[C.S.] 26,799 (1902). Godfrey. Machine for the mami- ! 
facture of linoleum and the like. Dec. 9. ! 

„ 2377 (1903), Lingner. Manufacture of a resinous j 

product or class of product from wood tar. | 
Dec. 9. I 

C.— /#wiia-nt66«r, ^c. j 

[C.S.] 2695 (1903). Lucas. Insulating materials and j 
artificial substitutes for ebonite, &c. Dec. 16. I 

XIV.— TANNING, LEATHER, GLUE, AND 8IZE. 

[C.S.] 4902 (1903). Jettcr. Process of preparing a horn- 
like material from raw skins. Dec. 16. 

XV.— MANURES. 

[C.S.] 26,150. Horteloup. See under XIX. 

XVI.— SUGAR, STARCH, GUM, Bro, 

[A.] 26,779. Lafeuille. Annular moulds for treating 
sugar by centrifugal action. Dec. 7. 

[C.8.] 26,670 (1902). Winter. Treatment of sugar juice. 

Dec. 9. 


XVII.— BREWING, WINES, 8PIBJTS, Bro 

[A.] 23,360. Tuckfield and Garland. Reco-Yffing alcohol 
ai^ other volatile matters from waste or other 
produces. Dec. 2. * . 

[C.S.] 1690 (1903), Stanley and Farringdon Works and 
Pontifex and Sons, Ltd. Treating beer for 
bottling. Dec. 9. 

„ 2519 (1903). Day and Gaskell. Treatment of dis- 

tillery refuse or pot ale. Dec. 9. 

„ 2520 (1903). Day aud Gaskell. Treatment of dis- 

tillery refuse and other materials of a hygroscopic 
character. Dec. 9. 

„ 22,642 (1902). Nowak. Process for producing 

alcoholic beverages, &c. Dec. 9. 

XVIII.— FOODS ; SANITATION; WATER 

PURIFICATION, & DISINFECTANTS. 

A. — Foods. 

[A.] 26,172. Streckeisen. Process for making mijk 
powder which is soluble in water. Nov. 30. 

„ 26,495. Nesfield. Sterilisation nf water and other 

liquids and of alimentary substances to render 
same potable or edible. Dec. 3. 

B . — Sanitation ; Water Purification. 

[A.] 27,219. Boivie. Treatment of sewage sludge and 
similar waste organic matter, and the manufac- 
ture therefrom of bricks, tiles, &c, Dec. 12. 

XIX.— PAPER, PASTEBOARD, Etc. 

[A.] 26,149. Horteloup. Manufacture of paper pulp. 
(Kr. Appl. Dee. 9, 1902.)* Nov. 30. 

,, 26,150. Horteloup. Treaiment of furze for obtain- 

ing a food for cattle, paper pulp, and a manure. 
(Fr. Appl., April 14, 1903.)* Nov. 30. 

„ 26,733. Woods and Morgan. Manufacture of 

celluloid compounds. Dec. 7. 

XX.— FINE CHEMICALS, ALKALOIDS, 
ESSENCES, AND EXTRACTS. 

[A.] 26,089. Vcrley aiM Givaudan. Manufacture of 
ionone.* Nov. 30. 

„ 26,480. Imray (Meister, Lucius und Bruning). 

Manufacture of pyrocatecliol derivatives. Dec. 3. 

„ 26,785. Ellis (Chem. Fabr. von Heyden, Akt.-Ges ). 

Manufacture of new' aromatic esters and of useful 
products therefrom.* Dec. 7. 

[C.S.] 21,833 (1903). Newton (Bayer and Co.), Manu- 
facture and production of derivatives of pyrimi 
dine. Dec. 16. 

„ 22,967 (1903). Newton (Bayer and Co.). Manu- 

facture and production of pyrimidine derivative-. 
Dec. 16. 

XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

[A.] 27,059. Beckwith and Garten. Photographic films. ^ 
Dec. 10. 

[C.S.] 3196 (1903). Szczopanik. Production of photo- 
graphic pictures in natural colours. Dec. 16. , 

„ 3546 (1903). Newton (^Bayer and Co.). DeveM^ 

ing photographic pictures. Dec. 16. 

XXII.— EXPLOSIVES, MATCHES, Etc. 

[A.] 26,575. Arnold. See under I. 

„ 26,978. Talbot. Explosive compounds, and the 

manufacture thereof. Dec. 9. 
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